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Coal: 

Bituminous,  no  shortage  anticipated.  1448. 

By    products    and    high  voltage    protection. 

246. 
— ■ — Calder  bill,    hearing   to    be    continued     30.3. 
-Combustion    residue,    reclaiming   bv-products 

from.      By  H.  O.   Herzog.    ^486. 
Electric  utilities*  coal  stocks  in  good  shape. 

1063. 
Fuel    clause    standby    established    by    Mont- 

pelier  Co.,  57, 
German     utilities,     group     buying     of     coal 

suggested   for.   58. 
^Handling     in     power     house,        Bv     George 

Frederick    Zimmcr     (D).     611. 
Industry     Senator   Calder    introduces    bill    to 

regulate.    Iti6. 
Kentucky      utilities     hit     bv     higher     coal 

freic-ht.     1180. 
'Powdered    coal   and   briauets.      B\'  R.   Daw- 
son   Hall     (D).    664. 
Powdered  coal      firing      for     eleiitric     power 

stations.         By      Friedrich      Munzinger 

(D).    802 
Tprices.    heav.v   decline.    56, 
Coal,   pulverized.      By  Lawford  H.  Fry    (D),   107. 
Coal     pulverized: 
— ' — Protecting    against     explosions     and    fires. 

1381. 
Saving  in  the  chemical  industry.     By  David 

Brownlie    <D).    107. 
Smith,  Dr.  George  Otis  urges  ample  coal  re- 
serves   for   utilities,    1.330, 
■  Stocks,    utilities   asked   to   report.    840. 
— - — Storage   at    the   mines   to    prevent    shortage, 


-Storage  to  prevent   fire, 
try   (D).  53. 


By   W.   D.    Lang- 


Cnal   pulverized    (Continued): 

- — I — Storing  up  a  year  of  power.  By  W.  L,  Ab- 
bott   (D).    1260, 

Colfax  station  of  Duquesne  Light  Company. 

•865  (Comment  863).  ^753  (Com- 
ment  751). 

Collier.    Charles    A..    •792. 

"Collier's"  asks  a  square  deal  for  public  utili- 
ties.   661. 

Colt.    J.    S..    962. 

Commission  abandonment,  retiring:  Illinois  gov- 
ernor against.   110. 

Commission  rulings  (see  also  Contracts.  Court 
decisions    and    Legislation ) . 

Breakdown   service   to  competitor.   396. 

Competition,    approval    Qf.    563. 

Competition,    permission    for.    284. 

Estimating     overcharges    due     to     defective 

meter.    172. 

- — • — 'Defense   of    the   service    charge.    172. 

-Departments   of   utility    must    be  considered 

separately.    61. 

Disputed  bill  for  past  services  not  sufficient 

reason   for  refusal  to  serve.  172. 

Free    service    illegal.    339, 

Inefficient    operation.    228. 

^f'n^  extensions   in    New   York.    126S. 

—  f  rvice   abandonment    authorized,    339,    508. 

—  ervice   connections,    utility   not   justified   in 

asking  customer  to   finance.   56. 
-  Service,    duty    to    render.    61. 
—Service.    24 -hour,    compelled,    339. 
- — 'What     constitutes     reasonable     extensions. 
172. 

Commissions : 

Arkansas,    home-rule  control   revived.    561. 

California,   power  commission  proposed   for. 

1008, 

California's  proposed  hydro-electric  com- 
mission,   973, 

Colorado    River    commission    now    gathering 

data,    1068. 

Colorado     .River    commission     plans,     1029. 

Colorado  River  Development  Commission- 
ers.    1264. 

Colorado  River  development,   commission  to 

secure  action   on,   277. 
■     Connecticut,  may  extend  scope  of.  505. 

Home    rule,    more    to   abolish,    in    Michigan. 

277. 

How    can    fit    commissioners    be    retained  ? 

129. 

Illinois  committee  on  public  utility  in- 
formation,  1003. 

Indiana    public    service    commission,    172. 

— • — Montana  Commission  holds  that  tide  has 
turned.    1016. 

New    Jersey    again    has    utility    commission. 

731. 

New    Jersey    case.    960.     . 

— ■ — New  Jersey  governor's  removal  of.  upheld, 
443. 

New   Jersey   has   new   public   service   board. 

672. 

New  Jersey   ousted,   56. 

New  York   goes  back  to  single  commission, 

952. 

New  York  Water-Power  Commission  organ- 
ized,  1500. 

-North    Dakota.    284. 

North    Dakota,    illegal  commission  procedure, 

1128. 

— • — -Rights  of  courts  and  commission  in  Michi- 
g-an.    1268. 

'Treatment  of  utilities,  more  liberal,  advo- 
cated.   1390. 

Commonwealth    Edison    Companv: 

Calumet   station.    •1419;   Comment,    1408. 

— — Description  of  properties.  Front  of  May  28 
issue, 

—Electric-vehicle    show.    727, 

■Employees    t o    be    represented.    1 64 . 

— ' — Financial    statement.    560. 

Industrial    relations    department,    duties    of. 

214. 

'Salesmen's    compensation,     1494. 

Switch  house,  new  type,  prevents  bus  short 

circuits.  By  B,  G.  Jamieson.  •761. 
Comment,    750. 

Compensators ; 

Careful    inspection.      By  H.   S.    Rich.    1168. 

-Ceiling    mounting     for     large.       By    H.     L. 

Burns.    •435. 

Mounting    on     ceiling.       By    H.    L.    Burns. 

•604. 

Competition,     wasteful,     845. 

Compressors,  air.  vibrating  from  two,  eliminated 
by  balancing.      By  L.  C.  Beaty.  212. 

Compressor,  motor-drive,  small  space.  By  Eu- 
gene Carpenter.    ^432. 

Communities  are  judged  bv  their  utilities.   1002, 

Cnmstock,    Louis   Kossuth.    ^468, 

Condensers,  electrostatic.  By  V.  E.  Goodwin 
(D).    54, 

Condenser,  size  and  type  required  for  small 
plants.      By   A.   R.  Clark,    1052, 

Condenser,  steam,  modern.  By  E.  R.  Rriggs 
(Dl      149S, 

terminal,     neat     and    economical.       Bv 
Thomas    Naf.    ^1432. 
E    J.  Jr  .    •MHl. 
underground,    accident    hazards    in    lay- 
ing.   97. 

Con  ference   Club : 

Discusses   financing   of  labor  board.    897. 

Connant.    Wallace    B      850. 

Conrad.    Frank.      •285. 

Consolidated  Gas  &  Electric  Company: 

Advertising.     ^608 

Coal -handling     method.      By     M,     D      Engle. 

•133       Comment,    132. 

New    power   business    expanding".      1064. 

Consumers*  Power  Compan.v  starts  service  on 
new   140.000-volt   line.      954. 

Contracts: 

'Abrngation    of    epeciaJ    contracts    in    Utah. 

790. 

"Adequate  consideration"  in  Utah  case.  735. 
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Contrnots    (Continued)  : 

Between  miinioipality  and  utility.      1185. 

Breaking'  of  rate  eontracts  with  municipal- 
ities  justified.      1003. 

—Coal,    uniform,    proposed.      900. 

Corporations     cannot     piek     and    customers. 

790. 

Courts'  duty  in  protecting  from  confiscation 

735, 

Pinal    ruling's    of    California    Commission    in 

Redding-  case.      736. 

Implied   oblig^ations.      1335. 

— ■ — Los  Angeles-Southern  California  Edison, 
sustained.    1450. 

Massachusetts  Committee  opposes  interlock- 
ing contra<'tural  relations.      732. 

Property    of    utility    devoted    to    public    use 

cannot     he     condemned     under     general 
authority.      790. 

Reciprocal  duties  of  government  and  own- 
ers of   Iranchise.      1392. 

Right  of  eminent  domain  granted  to  In- 
diana utihties.      1263. 

Supreme  court  upholds  Utah  commission  in 

special    case.     555. 

Texas  city  ordinance  not   a  contract.     139*^. 

Utah     supreme    court     denies    rehearing  'iT" 

special    contract   case.      1120.  f 

Utility   leased    to    private    company   by    m"-  " 

nicipality.    1508.  > 

'Validity  of  franchise  contracts.      1268. 

Wholesale    company     allowed    to     do    retail 

business.      1302 

Wisconsin    constitutional    provision    wrongly 

applied   to   contract    with   electric  com- 
pany.  903. 

Contractor-Dealers'  Association  in  new  quarters. 
957. 

Contractors'  cost  of  installation  to  be  studied. 
275. 

Contractors'  licensing  risk,  need  for  uniformity. 
1067. 

Control,  motor: 

Additional  switch  saves  contacts  of  starter. 

By  M.   J.   Rich.    •1493. 

Compensator,    automatic   mounted   on    lathe. 

Bv  Alex   H.  May.    •208. 

Neat  starter  brackets  of  strap  iron  or  pipe. 

By  R.  S.  Rich.  •1324. 

Preventing  motor  burnout  caused  by  low- 
voltage  trip  sticking.  By  Robert  Ham- 
ilton,  549. 

Slip    regulator,    hquid.      By    Guy    F.    Scott. 

fD).    274. 

Starting     switch,     emergency,     for     slip-ring 

motor.    •lieP. 

Conversion  apparatus  for  Edison  systems.  By 
T  F.  Barton  &  T.  T.  Hambleton.  (D) 
1117. 

Converter,  rotary; 

Applications  for  the  small  rotary  converter. 

By  L.   Vadot.    (Dt.    1260. 

Commutator  brushes  for.  By  R.  H.  New- 
ton   fDi.  553. 

Large.      By  P.  Hartig    (Dl.  216  and  664. 

Voltage  regulation.      By  F.   T.   Haynes    (D), 

610. 

Co-operative  campaign   in  California,    56. 

Co-operative  work,  perseverance  in  (comment), 
1408. 

Cooper.  H.  W,.  962. 

Copper    (see   Trade.    dompsti<M . 

Copper,  domestic  production  in   1920    121. 

Copper-nifkel    alloys.      By   Paul   D.   Merica. 
1007. 

Corddy.  W.  H.  173. 

Corrosion : 

Due   to   ground   current. 

273. 

Metals  and  alloys.      (D>.   1^328. 

Iron  and  steel.      By  T,  S. 

Iron    and    Steel.       By    F. 

1499. 

Cost,    installation,    job   order   records   check. 
A.  G.  Humphrey,   •829, 

Cost  of  li^^ng.  electricity  cutting,    52. 

Figures   on,    337. 

Costs,  ene-ineering.  By  Frank  Walker  (D), 
•1383. 

Costs,  recent  equipment,  in  Massachusetts  cen- 
tral  stations.   47. 

Costs,  operating,  of  small,  medium  and  super- 
power plants.  By  Henry  Flood.  Jr.. 
•1232. 

Costs,  utility  and   newspaper,  compared.   51. 

Cotton  gin  shows  energy  consumption  of  16,5 
kw.-hr.   per   bale     "32J- 

Cotton   spinning   mills.      By   L.   Miller    fD).   611. 

Couphng.  flexible.  By  Walter  B.  Atchinson. 
*43.'>. 

Court    decisions: 

.Admissible    evidence    in    suit    for    damages. 

676. 

Admissions  of  one  co-defendant   r-ompany  in 

damage   suit   no   defense,    1185. 

Alleged    benefit    to    land    from    overflow    of 

dam    not    to   be    considered    in    damage 
suit.  1071. 

Attempt   to   cut    fallen   electric   wires   where 

no     emergency     existed     act     of     inter- 
meddler.   848. 

Change     from     hydraulic     to     hydro-electric 

power   leads    to    suit.    960. 

Circumstances    under    which    diverted    water 

may  be  returned  to  old  channel.  56.3. 

Cit.v  may  sue  for  benefit  of  its  inhabitants. 

1268. 

Climbing   decayed   pole   not   necessarily    neg- 

hgent.    228. 

Colorado    federal    court    insists    that    public 

does  not   own   utilities,    1123. 
Commissions  findings   sustained   where  arbi- 
trary  action   is   not   shown.    9(i0. 

Company   not   liable   for   death   of  boy   who 

climbed    tower.    1268. 

Condemning     pronerty    beyond     state    limit. 

1496. 


(D). 


By    Zaugger    (D). 


Fuller   (D>.   1382. 
N.     Speller     (D>. 


By 


Court   decisions    (Continued): 

ConfUctmg    interests    of    transmissions    and 

telephone  companies.  563. 

Contact     bftwrt  n     its     wires    and    those    of 

light    <'()nipany.    1185. 

Contributory    negligence.    735. 

Contributory     negligence     for     court     when 

facts  are  undisputed.   1268. 

Corporations    may    practice    engineering     if 

licensed  engineers  are  engaged.  953. 

Dam.   breaking  of.   61. 

Damages  recovered  because  of  fright  caused 

by  meter  reader  entering  without 
knocking,   848. 

Damages,    whan   court    may   hold   excessive. 

1128. 

Death  due   to   mental   strain   not   accidental. 

563. 

Definition   of    "Police  Power."      1185. 

Distributing  company  cannot  .shift  responsi- 

bilitj'  for  poor  service  to  selling  com- 
pany.  848. 

Duty    to    trespassing    child,    1335. 

Employer     liable     for    defective     insulation. 

1120. 

franchise    surrender.    339. 

-^ -'"'Xiy  wire,  injury  from,  284. 

—  ^'igh  Degree  of  Care"  and  'Ordinary  Care." 
1185. 

— —  .Tse  frightened  by  electric  shock.  284. 

-JUidustrial  commission  cannot  fix  compensa- 

sotion     for    injury    without    regard    to 

~  testimony,    960. 

Injury  arising  out  of   employment,   790. 

'- Injury  to  consumer  for  shock.  676. 

Instructions    on    duty    of    maintaining    safe 

conditions,    563. 

Iron  wire  not  necessarily  proof  of  impru- 
dent   construction.    172. 

Liability   for   death    from    wires   charged    to 

present    theft.    1128. 

Liability  of  company  for  death  by  drown- 
ing. 1335. 

Low   wires  across  street.   1450. 

Maintenance    of    power    plant    below    street 

level    not    negligence.    117. 

Manager    and    part    owner    of    small    utility 

may  receive  compensation  for  injury 
received  while  doing  manual  work. 
1185. 

Neglect  to  guard  high-tension  wire.  1185. 

No  writ  of  review  granted  where  commis- 
sions rinding  is  justified  by  evidence. 
563. 

Oklahoma  corporations  commission  re- 
strained.   848. 

Only    condition    under    which    commission's 

findings  of  fact  may  be  set  aside.  1016. 

-Orders   for   spot   fuel  cannot   be   filled   while 

contract  deliveries  are  not  made.   172. 

Ordinance    requiring   free    municipal    service 

void.    1071. 

Period  of  repose,   filing  of  schedule,   848. 

Permitting   recovery    of    exemplary    damages 

without  p\*idence  of  wantoness  is  pre- 
judicial  error.    563. 

Plaintiff    in   discrimination    case  has   burden 

of  proof,   563. 

Possibility  of  shock  from  fallen  wire  ques- 
tion for  Jury.  960. 

^Prevention    of   competition,    790. 

Profit    during    depression.    1392. 

Protection    "rom   confiscation.    960. 

^'Proximate"    cause,    definition.    228. 

Refusal  of  .-ervice  not  justified  in  "satur- 
ated"    community,    848. 

Regulation,  power  of.  involves  obligation  to 

protect,    3  03. 

Remedies  before  commission  must  be  ex- 
hausted prior  to  appeal  to  courts    1335. 

Responsibilitv   for  unprotected    transmission 

wires.  620. 

Right  to  condemn  water-power  site.  Tacoma 

upheld  in.  225. 

Right   to   use   of  land   for  water   flowage   not 

lost   by    "adverse   user."    1071. 

Rules  of  evidence  in  commission  proceed- 
ings. 676. 

State  vs.  Federal  control,   284. 

United  States  Supreme  Court  has  no  concern 

with  delegated  powers  of  state.  563. 

Crane.    G.    S..    850. 

Crane.  J.  B..  509.   1452. 

Crane,  magnetic  plate-handling,    fD).  1062. 

Crane-motor  con'.iol  by  Bergmann  system.  By 
E.  Blau.      (D).   893. 

Crane,  shield  for  protecting  drop  cable  of  crane 
magnet.      By   Herbert   J.   Wolf.    1259. 

Spot   lamp   for.      By  R.  S.  Lowry.   •1471. 

Crawford.   Karl   B,,    1393. 

Crawford.    T,    F  .    850. 

Crecelius.   Lawrence  P.,   1018. 

Curtis.   E.   621. 

Curtiss.   George  W..    1336. 

Gushing,   Ira,    1509. 

Customer    ownership : 

Byllesby  Ensrineering  &  Management  Cor- 
poration. 1 10. 

Committee   in   New   England.    1064. 

Desirable  jiower  customer,   132.5. 

Exceeds    SIOO. 000,000.   88.  Comment.     129. 

Fractional    shares    recommendetl.    327. 

How    customer    ownership   influences   public 

good    will.    720. 

industrial     plants,     self-interest     in     utility 

financing    (comment).   185. 

Interesting    the    lowly    in    investments.      By 

Henry   L.    Doherty.    73. 

Iowa  Railway    &  Light   Co.   ninety   per  cent 

of  employees  are  stockholders.  105, 

Nearly  8.000  shares  sold  to  938  persons  in 

10   days.    503. 
Of  meters  not   approved.   1128. 

Public    ownership    of    securities    will     offset 

agitation.    633. 

Public  opinion,  and    (Comment)    409. 
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Customer  ownership    (Continued)  : 

Put-'ct  Sound  Power  &  Light  Company  in- 
sures wide  distrib\ition  of  note  iHSUe. 
158. 

Sale  of  preferred  stock  at  par.   •607. 

San  Antonio  (Tex.)  Public  Service  Com- 
pany.   009. 

San  Francisco  electrical  development  leag^ue 

sells   Stock.    58. 

Stock     ownership,     unexpected     letter     from 

employee.    1172. 

Thrift  campaigns  and  seU-interesl  (Com- 
ment).   185. 

Value  ol  customer  ownership,  1354. 

-Wide     ownership     of     industries     will     end 

labor  unrest,  says  Doherty.  16(i. 

Customer  relations,  financing  an<i  appliance  sales 
are  Kansas  mens  topics.   957. 

Cutting  castings  by  electric-arc  process.    •545. 


Dallas  Electric  Club  working  to  build  the  south- 
west.   786. 
Dame.    Frank   L..    •1017. 
Dams : 

'Concrete    joints.    814. 

— • — Economical    use   of    flashboard  supports   on 

a  curved  dam.     By  C.  I.  Hosmer,  1051. 
Daniels,    R.    S..    1129.    1393. 
Darrow.    W.    A..     622. 
Davidson.   H.   M..    14.52. 
Daylight  lamp  increases  production  of  St.  Louis 

factory.    891. 
Daylight    saving: 

Again   before  New  York  legislature,   110. 

Muddle    ( comment ) .    521. 

No    hope    for    national.    1263. 

Situation    not   uniform    in    the   east,    667. 

Deffenbaugh.   H.  C.  285. 

Delaware   station    of   Philadelphia   Electric   Com- 
pany.   •1145.    Comment.    1142. 
Depreciation,      amortization.      obsolescence      and 

similar   topics.      By   Kassandra.    103. 
Detroit : 
'Edison    Company's    1920    earnings    did    not 

keep    pat.-e    with    demand,    392. 
Edison  Company  revenue,  how  it  was  spent, 

1438. 
Edison    Company    will    offer    stock    to    local 

investors.    391. 
Development,     arrested,    of    public    utilities.       By 

Edward    N.    Hurley.    •1037.    Comment. 

1030. 
DevHn.     Frank    R..     ^622.     • 
Diesel    engines    chosen    lor    2.500-kva.     standby 

plant.    883. 
Diesel-engine  industry.     By  L.  H.  Morrison    (D). 

949. 
Diesel    engines  used   as  standby    to   hydro  plants 

in    Europe,    95. 
Direction     finders,     errors.       By     Dr.     E.     Bellini 

(D).    839. 
Directory,    illuminated,    for   central-station   office. 

1116. 
Dispatching,    wireless   to    aid.    in    Southern   inter- 
connection.    900. 
Distributing    power    in     southern     Sweden.       By 

Halden    (D).    107. 
Distribution : 
Arresters,    cost    of    compared    with    cost    of 

transformer    burn-outs.    150. 
Arresters     needed     on     low-tension     bus     of 

power  customers.      By   S.    A.   Fletcher. 

713. 
Cable   ducts    lowered    without    service    inter- 
ruption.     By    S     B.    Hood.    ^542. 
— ^ — Card    records     for    dis-ribntlon    poles.       By 

Theodore  H.  Rice.   •939. 
Connecting     overheail      circuits     to      under- 
ground cables.  By  A.  A.  Meyer    •11,51. 
Corner,    double-pole,    for    heavy    conductors. 

•1487. 
— ■ — Corner  poles  placed  so  they  do  not  obstruct 

sidewalk.    ♦996. 
Cost    of    energy    fundamental    in    design    of 

distribution    .systems,    •703.      By   P.    O. 

Revneau    and    H.    P.    Seelye.    Comment. 

690. 

'^ost    of    2300-volt    extensions.    •600 . 

Cross-arms,   value  of  treating  is  questioned. 

655. 
'Curves  help  management.      Bv  G.  S.  Hardy, 

♦1167. 
Curves    showing    men    employed    and    labor 

cost    aid   management.      By    George   M. 

Hardy.    •996. 
Economics   of.     By  P    O.   Reyneau^   and  H. 

P     Seelve     79    and    146,    Comment.    73 

and     131. 
E'^onomy  of  impregnating  wooden  poles.  By 

F    Moll    (Dl.    1327. 
Effect   of  high   costs   on.      By   E.   B    Meyer. 

Electricity.      By  W.  B.  Woodhouse  (D).  385. 

Fishing   cable    with    compressed   air.      By    N. 

B.    Hinson.    1167. 

Fuse  block,  sectionalizing.  By  R.  A.  Ham- 
mock.    *95. 

Grounding  deserves  serious   attention.    *318. 

Grounding    low-voltage    secondaries.      By    J. 

Larkin.     1105. 

'Grounds      transformer,     measuring     the     re- 

si.stance  of.  By  Arthur  H.  Ford. 
•1106. 

— ■ — Ground  wire  should  have  low  resistance 
and  reactance.  By  Theodore  H.  Rice. 
883. 

Line    corners,    better,    •429. 

Losses   which   may  be   eliminated.    654.      By 

Theodore   H.    Rice.* 

Manhole,   temperature   of  cables  reduced  bv 

blower  in.      By  W.   E.   Richards,    •487. 

Map  easv  to  revise.      By  Theodore  H.   Rice. 

•826. 

Notching  poles,  value  of.  before  treat- 
ment with  pr(3servative.  By  Pa^e 
Golsan.    1108. 
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Distribution    (Continued)  : 

— < — Periodic    inspection    of    services 

dore  H.  Rice.    11G6. 
■Phase    rotation,    tost  in  t;    lor.    in    three-phuse 

circuits.      By   F.   A.   Kartak.    •928. 
Pole  stubbing,    cheap   and  effective.      By   R. 

A.    Hammock,    •711. 
-^-^Preservative   for  wooden  poles.     By  Nowot- 

ny    (D).    7'Z-Z. 
— -Pushing  a  large  cable  through  a  long  duct. 

By   William   Hemphill.    1107. 
^ — -Rapid     determination     of     current.       By    S. 

Austen    Stigant     ID).    107. 
Rating   and    reliability    of    apparatus    is    in- 
creasing.     By    M.    M.   Samuels.    23. 

—  'Scheme    to    determine    whether    secondaries 

are    overloaded,    •542. 
■ Secondary,    economic    study    of.      By    P.    O. 

Reyneau  and  H.  P.  Seelye  (D).  372. 
Secondarv    networks,    numerous    advantages. 

By  T.   H.  Rue.   709. 
■ Short    circuits    in     large    systems.       By    A. 

Dalla   Verde    (D).    553. 
Substantial     alley     construction     for    heavy 

leads.    125(>. 
Svstems    need    more    expert    attention.      B.v 

S.  B.  Hood.    ^1244. 
Tracing  the  unaccounted-for  losses.      By  G 

T.   Bogard.    1'248. 
— * — Transformers,   estimating  peak  load   on   dis 

tribution     transformers.       By    Paul    P 

Ashworth.    1108. 
Trouble,    graphic    reports    aid    in    removing-. 

By  George  M.   Hardy,    •828. 
■Uniform   ser\'ice   and   meter   wiring.      By  L. 

C.  Peterman.    •3.59;   Comment.   355. 
■Use    of    several    conductors    in    one   conduit 

reduces    current    capacity.       By    Henry 

C.   Horstmann    and    Victor   H.   Tousley 

•1099. 
■ Voltage   drop   on    alternatng   circuits,    calcu 

lating.      By  Charles  E.  Warsaw.   2fi3. 
■ Voltages    in    Switzerland.      By    A.    Grunhut 

•r>43. 

^ — Methods      compared.        By      Fred      Morgan 

•245.   comment.    242. 
Distribution,   industrial: 
Branch   circuits,   three-phase  panel  box  for, 

By  L.   A.   Blackburn.    •211 

—  Bus.    heavy    supporting. 

don.    •1435. 
• Plug,    rugged   attachment 

•r>58. 
Portable  rack  for  supporting  outdoor  motor 

circuits.      By  D.  W.  Yambert,   *941. 
Power.    Method    of   distributing.      By    D.    E. 

Hayner.    •1489. 

—  Reactors     reduce     current     unbalance 

R.  H.  N.  Lockyer.    •433. 

System     for    concrete    factory.       Ey    C.    P. 

Trueax    (D).    780. 

Wire  sizes  for  lines  feeding  indu«'tion  mo- 
tors.     By   Frank   G.   Perley.    1258. 

District  commissioners  senate  confirms  Presi- 
dent's    nominations.     672. 

Dixon.   James.    133fi. 

Doble.  Robert  M..  1451. 

Dodge    Charles   R..   962. 

Doherty  prize.    1389. 

Dow.    Alex..    1336. 

Downing.    Paul    M..     •119. 

Dr.tnher.   C.  L..    ^792 

Drills,  electric,  operating  and  maintaining  port- 
able.     By    E.    L.    Connell.    1109. 

Drills,  obtaining  good  performance.  By  E.  L. 
Connell.    1001. 

Duquesne  Light  Company.  Colfax  station,  •865. 
comment.    862. 

Dyment.    A.    E..    1017 


Economy,  search  should  not  be  curtailed  (com- 
ment).   409. 

Edgar.   Charles  L..    57. 

Edison,    Thomas   Alva,    at    thirty   year.^.    *.371. 

Edison  medal.     M.  I.  Pupin.   55.   500 

Edison  Pioneers  hold  annual  gathering  at  inven- 
tor's  home.    388, 

Edison's  test   of  education,    1141. 

Education  : 

College    standing    and    engineering    success. 

ratio   between     640. 

"Engineering    English"    should    mean    good 

English.    974. 

French    and   American    colleges  to   exchange 

technical   professors.    1125. 

Meter  lecture   and  slide  available  for  meter 

departments.    787. 

Mptermen's    school   success.    Wisconsin.    393. 

— ■ — Metermen.  university  extension  course  for. 
58. 

Meter   readers    school.    New    York    company 

conducts.   160. 

-Public    utility     good     will     through     public 

schools  and  libraries.  1116. 

Scholarship     and     rminoncc     in     enu'ineering. 

By  Raymond  Walters  (D),  1383. 

Students,      electrical      engineering     increase. 

141:    Comme,nt.    485. 

Worcester  Polytechnic  Institute,  new  elec- 
trical  course.    1445. 

Edwards.   E.   P.     •lOl?. 

Einstein,    Albert.    841. 

Bissler.   R.   F..    174. 

ElectrieaJ  industry  will  require  SIO. 371. 000. 000 
by    1925.       •n. 

IHectrical  Manufacturers*  Council  to  take  up 
freight    classification.    782. 

Hectrical    Safety   Conference.    732. 

—Standards,    work    continued   on.    1501. 

Electrical  Supplv  Jobbers'  Associatuon.  727. 
1270. 

Atlantic    Division     670. 

• Convention  at  Hot  Springs.  1389.  1453. 

Ilr-ptric    Power    Club : 

Opposes  Chicago   ordinance.    1443. 


Electric  Power  Club    (Continued)  : 

— —Temperatures,     switches,     buses     and     bare 

conductors.    49. 
"Electric   Week"   in   Hanover    (D).    665. 
Electrification  plans  in  Italy.  674. 
Electrodeposition    of    metals.      By    W.    E.    Hughca 

(D).   839. 
Electrolysis     mitigation     in     Winnipeg. 

Nelson   Smith    (D).   892. 
Electromagnetic   theory    is    fundamental. 

E.   Kennelly.   29. 
Electron    theory    of    the    metallic   state. 

Borelius    (D).    108. 
Electron   tubes,   applications  are  increasing,    560. 
Electron     tubes    soon    in     heavy    power    service, 

Dr.    Hull   predicts.    1263. 
Electrophysics : 

— * — 'Apparent  irreversibility  of  the  calomel  elec- 
trode.      By    A.    W.    Laubengayer     ( D ) . 

1062. 
Determining   fundamental   and  harmonics   of 

alternating   current.      By    L.    Lombardi 
(D).    554. 
■ Distortion   in   thermionic   tube  circuits    ( D ) . 

951, 
■ Harmonic   analysis    of   complex    waves.      By 

Frederick  S.  Dellenbaugh.  Jr.    (D).  724. 
Maxwell's  equations  significance.      By  P.  D. 

Muriiaghiin     (Dl.    723. 
Negative  ions  in  air.      By  Leonard  B.  Loeb 

(D).    893. 
Piezo-electric    and    allied    phenomena    in    ro- 

chelle   salt.      By  J,    Valasek    (D),    1328. 
— ^^Thcrmionic    current    between    parallel    plane 

electrodes.      By  Thornton   C.   Fry    (D), 

1261. 
Variable    electrical    systems.       By    Jiohn     R. 

Carson     (D).    893. 
Eltringham.    R.   L.,    •62. 
Empire  State   Gas   &   Electric   Association: 
Production    and    distribution    problems    dis- 
cussed. 444. 
Employee   relations : 
Practical    method    of   rating    central    station 

employees.      By   J.    E.    Shute.    *946. 
Wages,     lower,     brought     by     lower     living 

costs.    219, 
Enameling   in    the    automobile   industry.      By    M. 

R.    Armstrong    (D).    217. 
Enameling  oven,  electric  heat  raises  output.     By 

James   W.    Carpenter.    •873. 
Engineering    Council     gives     an    account    of     its 

stewardship.    788. 
Engineering  Societies  building,   purpose  of.    9.36. 
Engineering  Society  Service  Council  duties  trmis- 

ferred  to  Federated  American  Engineer- 
ing   Societies. 
Engijieers    should    travel    more    (comment) .    917. 
Engines,    internal-combustion.      By  C.    S.   Darling 

(D).    949 
England : 

'Telephone,      long-distance     system      of      the 

United  Kingdom.     By  Sir  William  Noble 

(D),    1175. 
English     interest     finish     100.000-hp.,     high-head 

plant    in    Spain.    1126. 
English  plans  for  power  supply.   1029. 
Etching,    inexpensiive    electric    pencil.      Bv    John 

A.  Tolcik.    •942. 
Evaporation    from    temperature    records.      By    C. 

E.  Gunsky    (Dl.   724. 
Fxecutive-engineer-banker  needed.    1141. 
Expanding     metal     rings        R.     H.     N.     Lockyer. 

•718. 
Experience   and  study    (comment),   806. 


Pagan.  F.  D..   •330. 

Fagg.  J.  H..   118. 

Federal   Power  Commission.   168. 

Accounting  system   for   licensees   tentatively 

drafted.    1504. 

Appropriation    cut    to    SIOO.OOO.     111.    387. 

■ Colorado    River,    application    to    develop   2,- 

500,000   hp.    on.    55. 
Columbia     River.     $25,000,000     project    on, 

613. 

■Deschutes    river   conflict.    726. 

Great   Falls  development,   recommends  Tyler 

plan    for,    445. 
^Irrigation    promoters   oppose  power  project. 

1178. 
— • — Niagara  waters,  prospective  use  of.  not  con- 
sidered.   375, 
Personnel,    delay    in    amendment    may    hold 

up   pecmits.    219. 

Regulations.    727. 

Regulations,    amended,   approved.    1331. 

-Regulations,   final,   expected,  443. 

Regulations   ordered    promulgated.    558. 

^Rulings.    1447. 

Secretary  of   War   again   heads    commission, 

667. 

Sub.stitute  proposed,    1444. 

Water-power    act.    New    Yoric    State    opens 

fiu-ht   on.    218. 
'Water-power     applications.      42.      56,      138. 

'369.     559.      ^585.     615,      •815.     1265. 

1415. 
Water-power     applications     in     1930     reach 

13.000.000   hp..    138. 

-Water-power   depreciation,    736. 

Federal  Trade  Commission: 

Files    complaint    against    U.    S.    Steel    Com- 
pany.   1075. 
Tells    how    cost    of    living   can    be    reduced. 

956. 
Federated    American    Engineering    Societies    727. 
Amer.  Engr.  Council: 

Industrial    relations    plan,    330. 

Takes    duties    of    Engineering    Societies 
Service  Bureau. 

Wallace.  L.  W.,  elected  secretary.   •449. 
Waste   elimination    to    be    studied.    1503. 
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Feiker.   F.   M..   to  assist   Hoover.    1179. 

Financing: 

Alabama    Power   Company,    1442 

April   financing  unusually  high,    1064. 

Automatic  financing.     By  R.  H.  Ballard,  10. 

■Billions    ahead    for    the    electrical    industry. 

120. 

Booklet  to  help  sale  of  securities.  269. 

alifornia-Oregon    to    reduce    capitalization. 
334. 

Church  funds  invested  in  utility  stock.  719. 

Cincinnati  Gas  &  Elec.  Co.  creates  perma- 
nent   financial   structure,    109. 

Common    stock    is    basis    of    financing.       By 

W     S.    Barstow.    305. 

Cost   of   financing  extensions.   1071, 

Credit,    import  an'?    of    utility,    in    relieving 

housing   shortage.    450. 

December  brings  total  to  $316,373,000.  56. 

Detroit    Edison    Company    issues   $5.5.32.600 

of  ten-ysar  8  per  cent  bonds.  166. 

Dividends,     script,     bring     crash     in     Cities 

Service,    1502. 

Duquesne  Light  Company  offers  $10,000,000 

in    debentures,    1262. 

Employee-investors    build,     thrift     and    good 

will.      By   George   H.    Stack.    2(10, 

Employees      and      customers      oversubscribe 

million-dollar  note  issue.   946. 

February      19.      $9,000,000      total      of      two 

issues   week   of.    444. 

Five-million  dollar     program     for     Potomac 

Electric  Company.  728. 

Has   its  problems   no   less   than  engineering, 

94. 

Human-interest    sales   appeal,    *271. 

Hundred    thouspnd    people    to    help    finance 

900.000-hp.     project,      interview     with 
R.  H.  Ballard,  842. 

Indiana    company    cannot    dispose    of    5    per 

cent    bonds,    1505. 

'Interstate   Public  Service  Company,   Indiana 

sells   $500,000    of   slock    to    customers, 
891 

January,   more  than  $40,000,000,   p.  331. 

Kansas  non-par  stock  law.   617. 

Large  financing  by  electric  utilities,  1120. 

Light   and  power.   1385. 

Los     Angeles     Gas     &     Electric     $3,500,000 

issue.    1506. 

March   shows  higher  yields.    784. 

Massachusetts    stock    equalization    bill    goes 

over  to  next  year,  9.57. 

Massachusetts  utility  financing  explained  at 

Boston  hearing.   672. 

Ma.v.  breaks  all  records.   1333. 

Money  rate  to  rule  for  well-known  compa- 
nies,   favorable.    386. 

Narragansett  company  mav  increase  capi- 
talization  by    $5,000,000.    953. 

No    immediate    reduction    of    interest    rates 

looked  for  b.v  bankers,  1125. 

Ohio    public    utilities    to    spend   half   billion 

during  1921.    1009. 

Oklahoma  Gas  &  Electric  retires  underly- 
ing securities.  392. 

One- tenth    of    Ohio's    population    interested 

in    utility    securities.    1125. 

T>acific    Gas    &    Electric    Company.    801. 

Pacific  Gas  Sc  Electric  sells  $1,374,000  stock 

in  24  days.   382. 
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$5,000,000  more  preferred  stock.  1010. 
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sues $13,734,000  in  refunding  bonds. 
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Relation  of  securities  to  value  of  property. 

731. 

Rural    extensions,    676. 

Sale    of    securities.      By    Percy   H.    Whiting. 

1226. 

San    Joaquin    Company   permanent    financing 

plan  proposed,  393. 

Securities    gaining    in    investment    strength, 

668. 

'Securities  of  week  reach   over  $13,000,000. 

Southern    California    Edison.    332, 

Southern   California   Edison  issues  $10,000.- 

000  in  bonds.  221. 

-Southern    Indiana   Gas   &   Electric  Company 

would    increase   stocks,    1505. 

Stock  dividend  approved  by  Maine  Com- 
mission.  736. 

Stock   dividpods  declared   illegal,    563. 

• Tendencies    in    utility    financing.      By   A.    N. 

Kemp,    985. 
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H.   BalHrd.   777, 

Thrift  pamptilet  to  promote  sale  of  securi- 
ties.   215. 
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Utilities    should    educate    investor.       By    F. 

D.   Marsh.    1426. 

Utility   securities,    cost   of   selling     *327 
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Fink,    Dr.    Colin    G,    *961. 

Finland's   wealth    of    water   power.    1340. 

Finlayson,    Don    N.,    '850. 
Finnicum,  J.  L,.   510. 

Fires,  cause  of.  not  accurately  reported.  By 
Mathew    King,    825. 

Electric,    only    2.57    per    cent    of    all.      By 

Reginald  Trautschold.    •693;  Comment, 
fJ90. 

Losses  and  electricity.  By  Ira  H.  Wool- 
son.  709. 

Prevention   in  electrical  stations.      By  H.  j. 

Burton.     1166. 
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Fires    (Continued  i  : 

Underwriters'    fig-ures.    Society    of    Electrical 

Development    attacks.     377:     Comment. 

4'-;S. 
Fire  waste,   government   aid  needed   in   study  of. 

Bv   Prank    W.    Gladins.    1370. 
Fisher.   R.  E..    'lOlS. 
Flame    excitation    of    luminescence-       Bv    F.    L. 

Nichols  and  D.  T    Wilber  (D).  lC6n. 
Flatirons.    electric,    economy    of.       By    R.    Nau- 

joke   (Dl.  893. 
Flood.   Colorado,    does    slisht   damage   to    electric 

properties.    1384. 
Floor    hooks    facilUate    moving:    apparatus.       By 

W.    H.    Millan.    'Kd. 
Flywheel     desig!i     for     reciprocating:     machinery 

connected     to     s.vnchronous     generators 

or  motoro.      Bv  R.   E.   Doherty   and   R. 

F.  Franklin    (D).   .'53. 
Ford's  hvdro-electric  plant   at  Troy.  N.  Y..   785. 
Foster.   P.   C.   678. 
Foundations  for  machinery.     By  N.  W    Ackinoff 

(D).    374. 
Fourier's   series,    errors    involved    in    solving    for 

constants    of.    by    calculation    method. 

Bv  Warren  Mason   (Dl.  1007. 
Fowler.    E.   J..    •14.-)1, 
Fox,  Arthur  W.,  1018. 

France: 

Hydro     plant,     making-    best     use     of.      By 

Lucien   Pakir.    357.    comment    355. 
Franklin.    Benjamin.    160. 
Franklin    medal.    Sprague.    Prank   J.,    to    receive. 

1134. 
Franklin.    N.   S.,    849. 
Freeman.   Frank   H.,    1130. 
Freight  house  operating.     By  W.  E.  Phelps    iD). 

733. 
Freight    rates;    N.E-L.A.    Commercial    Committee 

men  see  benefits  in  high   freight  rates. 

166. 

'Seasonal,   on  lake  coal.   1067. 

French.    Lester   Gray.    1018. 

French   light    and    power    plants,    reconstruction. 

648. 
French    super-radio    station.    170. 
Frequency    changers,    magnetic.      By   J.    Zenneck 

(D).   162. 
Frequency    problem    in    the    steel    industry.      By 

B.   G.  Lamme    (D).    1117. 
Frequency,  steel-mill.  problem.     By  B.  G.  Lamme. 

•931.    comment   918. 

Fuel: 

Hogged,    a    new    source    of    energy    for    the 

Northwest.    '1353. 
. Illinois    coal,    boiler    tes's    on.       By    Henry 

Kreisinger  and  John   Blizard    (D),   1498. 

Peat  power  plants  in  Germany    (D>.   13S1. 

• Pulverized  fuel  test  figures  presented  be- 
fore   A.S.ME..    1364. 

Where  it  should  be  conserved.  75. 

World  supply.     By  L.  P.   Breckcnridge    (D). 

•441. 
Furnace,    electric : 
Ajax-Wyatt.     motor    effect    in.       By    E.     D. 

NorthrupD     (Dl.     .339. 
— ' — Brass.    operafTng   records   of.      By   James   P. 

Brusster.   49. 

Brass,    shows    small    metal    loss.    1333. 

Decreasing   electrode  consumption.   776. 

Electrode     heat     losses     through     a     six-ton 

Heroult  furnace.      By  M.   R.   Wolfe  ami 

v.   De   Wysocki    (Dl.    107. 

Electrodes,    continuous,    self-baking.    103. 

Electrodes,    careful    handling.    833. 

. Electrodes,    how   to    join,    886, 

Electrodynamic    force    in.      By    Carl    Hering 

(D).   1383. 
Heat   content    of    steel    and   slag    from.      By 

A,  M.  Kuhlmann  and  A.  D.  Spillman 
(D).    107. 

Interior.    ^137. 

Logs  and  records   aid  in   operation.    105.'!. 

'Merting    (D).   •54, 

Melting  in  non-ferrous  industry.     By  Edwin 

P.  Cone    (D).  1006. 

Von-ferrous.      By   H,    W.   Gillett    (D).    117 

Non-ferrous,   becoming   popular.      By   Edwin 

L.   Crosby.    35.      Comment    131. 
Operating    details    of    electric    furnaces.     By 

Edward  T.  Moore    (D).   780. 
Operating  records,   refining  steel.     By  M.  H. 

Schmid.    •()05. 

P'^rformance  of  electric  furnaces   (D>.   1063. 

Pig-Ifon    Swedish.     By  Jonas  Herlenius  (D). 

P-^fractories.   better,   needed.    765. 

Refractories.      physical      characteristics      of 

specialized.      By  D    E.  Allen    (Dl.   108. 

Regulation     of    electric    steel     arc    furnaces 

using  movable  electrodes.  By  W.  G. 
Mvhus   (D).  1117. 

Smelting.      By  P,   Rowlinson    (D).   723. 

^Smelting   of   Montana    manganese   ores.      By 

E.   S.   Bardwell    (Dl.   665. 

Smelting      of      pig      iron      at      Domnarfvet. 

Sweden,  By  Gerard  De  Geer  (Dl. 
1063. 

Snyder,   data  on  operation.   880. 

-Steel    IDI.    •1411, 

Steel  industry,  status  of  electric.  By  Ed- 
win  P.   Cone    (Dl.    441. 

Usage   fast   increasing.    77. 

-Versus     combustion     for    low     temperature. 

(D).    54. 

WorkinT    with    the    metallurgical    engineer, 

1030. 

Fuses: 

. ^And    switches,    inclosure    growing   in    favor. 

900. 

. — — High-voltage.     By  P.  Charpentier   (Dl,  733. 

High-voltage  for  the  protection  of  instru- 
ment transformers.  By  F.  Patzelt  (Dl. 
1328. 

Improper    fusing,    need    of.    protest    against. 

By  J.   C.   Langdell.    1485. 


Fuses    (Continued I  : 

Refilling    incloseil.        By     H,     S.     Rich.     820. 

comment  993. 
^Refilling,    is    hazardous.      By    Dana    Pierce, 

993. 
Translormers.    sizes    to    use    for.       By    Carl 

A.    Wegman.    48(>, 
Fuse  plugs,  improper  fusing  of.  1030. 


Garilner.  B.  H..  678. 
Gardner.  P.  D.,  339. 
Garrison.  N.  J.,  031. 
Gas     lighting,     past,     present     and     future.     By 

Howard  Lyon    (D).   664. 
Gas  undertakings,   electric  power  on.     By   H,  C. 

Widlake    (D).    837. 
Gate-opening    indicator    made    in    station,    •150. 

By   R.   S.    Daniels. 
General  Electric  Company: 

Business.    836. 

1920    biUings    $375,000,000.    841. 

General      Electrical      Merchandising     Conference 

started.    '169. 
Generating    plant: 

Alternators    good    parallel    operation.       By 

James  Dixon.    431. 

Auxiliaries,    small    turbines    versus    electric 

motors.      By  A.  B.  Clark.   939. 

Calumet    station    of    Commonwealth    Edison 

Company.    •1419:   Comment.   1408. 

Checking    efficiency.       By    John     O.    Fuchs. 

•531. 

-Diesel  engines  chosen  for  3.500-kva.  stand- 

b.v  plant.   883. 

Diesel    engines    used    as    standby    to    hydro 

plants  in   Europe.    95. 

^Fuel.    pulverized,    control.    OG, 

— ' — Aieat.     accumulated,     using.       By    R.    Wolff 
IDI.    1498. 

Inspection  placed  on  scheduled  basis.  •1043, 

comment,    1031. 
Kjjpmg   a    generating   station    in    good   con- 
dition.     By   John    W.    May.    1256. 

jrainlenance  organization  for  a  35.000-kva. 

plant.      By  S.   B.  Flagg.    ^713. 

Maintenance    schedule.       By     S.     B.    Jlagg. 

•827. 
Operating  costs  of  small,  medium  and  super- 
power   plants.      By    Henry    Flood.    Jr.. 
•1232, 

Op:ration.    economical.      By    C.    H,    McClin- 

tock.    •14S1. 

I'ower-stalion   design.    75. 

Public    Service    Company    of    Northern    Illi- 
nois,    new     200.000-kw.     steam-electric 
plant    for.    617. 
Purchase   surplus  hydro   power  to   cut   gen- 
erating  costs.    897. 

Relay    power    stations.      By    E.    B.    Powell, 

•637.    comment.    6.39. 

Temperatures    in    power    stations.      By    G. 

Kleinath    (Dl,    1498. 
— ■ — -Tendencies    in     the    design    of.       By    Peter 

Juiiktrsfeld,    •S. 
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Generators  (see  also  Machines,  electric): 
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By  R.  H.  N.  Lookyer.    ^1428. 
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Reid.    '1487. 
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(D).    722. 
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Clark.    881. 

50.000-hp.     wheels    for    500.000-hp.    plant. 

By  E.  T.   J.   Brandon.    •697.   comment. 
t591. 

Short-circuit    current    of    induction    motors 

and        By    R.    E.    Doherty    and    E,    T. 
Wilhamson     (D),     328, 
Speed    regulator    for    motors    dri-vlng    high- 
frequency    generators.      By    W.    Doriiig 
(D).   781. 
— * — -S-.-nchronous  machines,   data   for  estimating 
weights    of.      By   Theo.    Sehou.    •lieo. 
comment.    1143. 
Synchronous,    regulation.      By    A.    G.    War- 
ren   (Dl,    1497. 

Temperature  rise  with  short-time  loads.  By 

R,    E,    Hellmund.    707. 

Voltage,    making    build    up.      By    Leroy    A. 

Francis.    '1372. 

Geological  Survey.  U.  S..  November  daily  energy 

figures    year's   highest,    336, 
George.    Benjamin   P..    "119. 
Georgia    electrical    interests    band    together    for 

mutual  advantages.   1177, 
Georgia     electrical     interests    plan     co-operation, 

1009. 
Georgia    School   of   Technology   to   aid   industrial 

development.    50G. 
Germany: 
Electriiication   of  the  upper  Rhone   district. 

991. 
Great    hydro-electric    development     planned. 

20. 

Power    practice     (D).    106. 

Water  power  in    (D),    2J6, 
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Graham.    Edward    M..    •SOO. 
Graphite,    resistance    of.       By    S.    L.    Walworth. 
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Gravitation,     eletricity     and.       By     H      Batcman 

(D).    339. 
Gravitation,    elei-tromagnetic    theory.      By    H.    A. 

Wilson    (D).    Oil. 
Great     Falls     develoftment.     Washington.     D.    C. 

(see    Hydroelectric    develoiiments). 
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Gregory.    Richard.    1453, 
Greiff,    Victor.    621. 
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Hall,   J.   W..   118. 

Hail.    William   H..    1509. 

Handling'   materials : 

Economies    in    industrial    plants.      By    J.    S. 

Tuthill.    •201.    comment.    1H7. 
Hanschel.    Ottomar    H..    1072. 
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HarUin.  T.  M..    1452. 
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Harnman.  Henry  I.,  173. 
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Harrison,    R.    F..    850. 
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Hartford    (Conn. I    Electric   Light    Company,    new 
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Haskin,   J.  R.,   1453. 
Hatch,   P.   M..    •1129. 
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Headlight  generators,  temperature  rise  (D).  664. 
Heat  dissipation   coefficients  of   iron  and  copper. 

By  K.  Lubowsky  iD).  665. 
Heating,  electric.  Thermal  characteristics  of  elec- 
tric ovens  and  hot  plates.  By  Ezer 
Griffiths  and  F.  H.  Schofield  (D)  950. 
high-frequency  inductive.  By  E.  F, 
Northrup    iD).    1338. 

industrial,       co-operative      instruction 
planned,    84.5. 
Industrial,    to   improve  power  and  load  fac- 
tors   ( comment ) .    399. 

Industrial,   unusual  developments.      By  Wirt 

S.  Scott. ^307. 
Heating   service,   electric,   where  it  is  diserlmina 

tory,    228- 
Heating  water  for  barber  shops,   53. 
Heat  treatment,  electromagnetic,  of  carbon  steel 

By  Lancelot   W.    Wild    (D).    108. 
— • — Steel,    electromagnetic   control   of.    323. 
Heavy   equipment    transported   over  steep   moun- 
tain  roads.    770. 
Hecht.   Julius   L..    •791. 
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Heermans,    Frank    A.,    961. 
Hekma,  Jacob,  509. 
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Hench,   L.   W.,    850. 
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Holtzer.    Charles    William.    1033. 
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Hoover.    Herbert : 
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Horton     Robert   E..   286. 
Hood,    John.    738. 
Hortonia    company    quickly    rebuilding    damaged 

station.    391. 
Housing,  what  it  means  to  the  industry.  120. 
Houston.    C.   E..    737. 
Houston.    David    F..    1509. 

Houston     (Tex. )     Lighting     &    Power    Company 
proposes     guaranty     fund     and     lower 
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Hoyles.    N.   C.    •793. 
Hunter.   John.    *2S5. 
Hutchinson,   A.  A..   510. 
Hydro-Electric    Power    Commission    of    Ontario: 

(Jueenston-Chippawa    development.       By    E. 

T.  J.   Brandon.    •697.  comment.   091. 
Hvdrn  electric    development : 

Chippawa     power     development     authorized 

by  Ontario.   P58. 

Colorado   River   project    (comment).    297. 

Delaware    River.    500.000-kw.    development 

proposed.    363, 

Economics  of.     By  A.  H.  Gibson   (D).  1260. 

French    hydro    plant,    making    best    use    of. 

By   Lucien   Cahill.   .357.   comment.    35  "i, 

Great    Falls    development.      By    Lansing    H. 

Beach.  57;  Senate  rider  to  start,  killed, 
1443. 
Great   Falls   development,   no   serious    objec- 
tions  to   Tyler  report.    393. 

Kettle   Falls,    to    harness    the   Columbia    at. 

958. 

Motor    on    waterwheel-driven    exciter    saves 

shutdowns.      By   J.   W.    Andree.    •771. 
■ Muscle  Shoals  work.   Senate  votes   for  con- 
tinuance    of.     390.        See     also     under 
Muscle  Shoals.)  ^  ,    _ 

^Niagara  Falls.     By  John  I*    Harper  and  J. 

Allen    Johnson.    1469. 
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Hydro-electric   development    (Continued) : 

Nore  Palls    (D).    lOHl. 

Penstock,    hauIing^  up  mountain   roads.      By 

R.   C.   Starr.    •653. 

Planned  for  Indiana  on   Tippecanoe,   rif). 

Western,    water  storatrc  essential   to,    323. 

What    it   mcani  to    industry.    •151). 

Hydro  eleetrie    plant : 

Air  bound   \n   penstock  reduced  output.    By 

J.    W.    Andree.    711. 
Retterinp  efficiency   of  hydro-electric  plants. 

1320. 
■ — —California   designs    (D).    553. 
Etret,    France.      By    Eydoux    and   Lebourher 

(D).    53. 

Frazil   ice   formation   easily  prevented.    785. 

Korckhoff     development,     simple     and     rom- 

paet    hydro    station.       By    R.    C.    Starr. 

•471.    R41:    Comment.    465. 
Low-head     plant     efficiencies.  By     H      H 

White.    316. 
-Queenston-Chippawa  development  of  Hydro- 

Elertrie  Power  Commission   of   Ontario. 

Bv   E.   T.  J.   Brandon.    •607.   comment. 

6P1. 
St.      Lawrence.      5.000.000     hp.      available. 

•312. 

Swiss  plant     under  a  mile  head,    •520. 

Unit    operated    from    city    water   main.      By 

J.    B.    Holdcroft     fD).    1260. 
Valve,     hvdraulieallv    operated.       By    Blake 

R.    Vanleer.    •4fi. 
Hydro -electric    station,    automatic,    Oppratintr    rp- 

sults  of  a   1.500-kva     automatin  hydro 

station.      By  T,    A.   E.   Belt.    123.-.. 
Hysteresis  efferts   with   varying   superposed   mag'- 

netizinc    forces.       By    W.    Fondiller    and 

W.    H.    Martin    (D>.    665. 


Tee  diversion  on  St.  Lawrence  River.  By  Benja- 
min  F,    Groat    (D).    108. 

Ice  storage,  artificial,  energy  requirements  for. 
547. 

Idaho  Power  Company,  no  new  development 
planned.  281. 

Idaho  power  possibilities.    1122. 

Igrnition  system,  effect  of  shunted  resistance,  or 
plUfT  leakage,  on  sparking"  perform- 
ance of.      By  G.   E.   Bairsto    (D>.    '385. 

Illinois  commission  bill.  Western  Soriety  of 
Engineers    protests    agrainst.     1332. 

Passes.   l.'>00, 

Illinois  Commission  chairmanship.  Smith  ac- 
cepts.   808. 

Illinois  to  have  new  commission  pending  leg- 
islative  action.    1 64 

Illuminating     En.rineerin(r     Soeiety : 

Committee   on   Progress    (D).   53. 

Convention.    Rochester   on   Sept.   26.    730. 

Offipcs    elected.    144<^ 

Should   not    move.    805. 

^To  retain  part  of  present  ouarters  an- 
other   two    months.    1064. 

Illumination    (see    also    lighting) . 

Illumination  developments  during  1020.    *83. 

Illumination,  unsvmmetrieal.  By  Louis  Bell. 
652. 

Images  method  of.  By  I  Jakob  Kuns  and  P. 
L.    Bayley    (Dl.    665. 

India,    electrifipation    of    railways     (D) .    217. 

Indiana  Public  Service  Association  meeting. 
222. 

Indiana : 

Super-power   system    for,    .332. 

■ T^tilities   pay   lourth   of  state  lax.    1179. 

Industrial    applications : 

Electrician,   pay  board  to  locate.      By  A.  E. 

Verney.   •436. 

Lathes   chartred    to   individual    drive.    •1431. 

Localized     Blower    improves     working    con- 
ditions.     By   J.    S.   Thomas.    •945, 
Pilot    lamp    indicates    when    service    is    off. 
By  H    S.    Rieh     *380. 

iSerew   maehine   motor   drive,    •1375. 

Industrial  co-operation  under  government  super- 
vision  urged.    787. 

Industrial  eleetrieal  engineers,  executive  duties 
of.    740. 

Industrial    load    phenomenal    growth.    •39. 

Industr.v.    eleetrieal : 

Fundamentally    sound    says    Shiras    Morris. 

•1386. 
Outstanding   aspects.    1 . 

Unique    economic    position    of     (comment). 

1347. 

Information   Bureau    for  Texas   advocated,    1178. 

Information  bur-au  plaimed  for  New  York 
Stale.    617. 

Inspection,   assurine^  continuous  prodiietion.   144. 

Inspeetors.   eleetrieal : 

Appliance     tire    hazards    working    to    mini- 

miae,    443. 

Inspeetors.  electrical,  seek  co-operation  (com- 
ment),  411, 

Inspectors.    Western    Assoeialion    of    Eleetrieal: 

Auto-transformer    hazards,    recognize.    337, 

Instrument  leads,  convenient  marking  for.  1374. 

Insulnfion: 

Conduetivily    of    insulating    materials    near 

the     breakdown     voltage.       By     J.      E 
Shrader    (D).    1328. 

Glass,  electrical  properties.     By  J.  R.  Clarke 

(D).    J328. 

Heat    conduetivily    of    insulations    used    on 

conductors  in  turbo-altcrnalors-     Bv  V. 
Janet    (D).    12«1. 

Motor    gervi<*e    requirements.       By    John    S 

Dean.    •1433. 

■ Research  work  on    (D>,   1440. 

Temperatures,     maximum,     allowable.     154. 

Correction.    400. 


Insulators : 

—Curve-drawing    thermometers    to    study    in- 
sulator failures.     By  S.  R.  Van  Drezer, 

1050. 

German   standards    (D),  497. 

~ — High-tension,  new   cement  for.     By  Weicker 

(D).    1175. 
Life,   records   show.     By   S,    R.    Van   Drezer, 

•1439. 

On   45.000-voU  syetem.      By  H.   B.   Vincent 

(D).    273. 

Pins,  design  of.     By  Donath    (D).  273. 

Progress      iuring      1930.        By      Harris      J. 

Ryan,    *31. 

Records  of   defective.    601, 

Sliding   base  prevents   breakage.      By   R,    H. 

N.   Loekyer.    'OOl. 
Standard,     may    be     used     on     220.000-voIt 

lines,   says  Mark  G.  Baum.   •445. 
Suspension.       new.  By       G.       Gastmnova 

Tedescol    (D).  408. 

Suspension    type    ( D ) .    664. 

250.000-volt,    fireworks    on.     •lO?. 

Insull,     Martin,     voices     necessity     of     publicity. 
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Insull.    Samuel.      Opposite   page   1207.    1260. 
Insurance,     employees     prefer,     to     turke.vs     for 

Christmas.   .51. 
Insurance     policies,     utilities     should     scrutinize 

terms    of,    159. 
Insurance    policy     barring    electrical     plant    em- 
ployees,   620. 
Interconnection: 

Benefits    even    small   plants.    16. 

Bethlehem       Steel       Company      interchanges 

power  with  Lchie-h   Valley  Co  ,    843. 

Centra]    station    and    isolated    plant.    11 . 

Economic      iienefits      derived      from      energy 

interchange.     •]  230. 
■ 'Improvement    by    liberal    co-operation.      By 

A,   T.    Throop.    202. 
■ — ■ — International     continental     line    closely     fol- 
lows American  practice.  975. 
Isolated  plant  and  central  station,  economic 

value    liuestionable.      By   H.    P.    Seelye. 

824. 

Limitations.     By   E.   C.   Stone.   990. 

Load   curves   show    advantages,    •439. 

Power-contract  principles,     Bv  R.  S.  Hale,  4. 

Small  plants.      By  Harry  J.   Burton,    1230. 

Southeastern,    last    obstacle    removed.    280. 

Will   fail  unless  all  interests  work  together. 

720. 
Interference,    inductive : 
Assessment    of    cost    of    remedial    measures. 

904. 
Auxiliary    transformer    reduces.      By    L.    J. 

Moore.    •257. 

D     I    Cone,    825. 

Effect     of     static     discharge     on     telephone. 

telegraph      and      power      circuits.      By 

Charles   T     Reisz.    993. 
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poses.   634. 

Problems,    friendly  solution   pledged.   782. 

Telephone      interference      rules      withdrawn 

after  misuse.    613. 
Telephone    noises    reduced    by    double    over- 
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Loekyer,    '544. 
Inter-Scandinavian      power      exchange      planned. 

846. 
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Mohler   and   Paul  D.   Foote    (D),   54. 
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Irby.    Stuart    C    1304. 
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By    Edward    N.    D'Oyly.    •1941. 
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Italy : 
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Lamps : 

Bowl-enamelert.      By    Ward    Harrison     CD), 

273. 

Cooper-Hewitt  quartz  lamp   and  ultra-violet 

light.      By  L.  J    Buttolph    (D),   53 

Edison,  manufacture  of.     By  Henry  Schroe- 

der   (Dl.  ,328 

Floor,      pleasing      proportions.      By     J.      R. 
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Mounting  which  withstands  high  tempera- 
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Layng.  John  F..  1018. 

Leach.  F.  A..  Jr..  ♦173. 

Tjcadership  more  essential  now  than  ever  be- 
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mission  rulings)  : 

Bill    providing    commission    regulation    for 

Delaware  defeated.   782. 

Boy   climbing   transmission    tower.    1450. 

Eo.v    injured    by    inadequately    safe-guarded 

wives    in    lot    used    as    playground    en- 
titled  to  damages.   452. 

British    Electricity    Supply    Act.    709. 

California  legislature  subpoenas  public  util- 
ity heads.   673. 

Coal-control  bill.  Calder,  is  securing  con- 
sideration. 280. 

Compulsory     customer     financing     in     New 

York.    674. 

Condemnation,    right   of.    sustained.    508 

Confiscation,    protection    from,    452. 

Congress,     electrical     industry    benefits     but 

slightly  from   acts  of   last.   667 

Contributory  negligence,    not.   to   fail  to   sec 

low  overhead  wire.  452. 

Discontinuance   of   service.   452. 

Election    favoring  municipal  acquirement   of 

electric    plant    sustained,     validitv     of 
.396. 

Engineering  Council   appeals   for  support  of 

pending    patent    legislation.    1125. 

Federal    Employee  Measure.    731. 

Franchise    Tax    Law.    Possibility    of    Repeal 

170. 

High   voltage   need    not  be   proved    if   death 

results.    452. 

Illinois    commission    bill    before    legislature. 

1123 

TUinois   utility   bill    passes   house.    1332 

Iowa     conflict     due     to     misunderstanding. 

1063. 

^Leascd  electric  devices,  bill  to  exempt    from 

cxe.'iition    for   rent.    vctf>ed.    1505. 

Maine    Governor    recommends    taxing    water 

power  to  insure  state  control.    728. 

Municipal     light     plant    bonds    legalized    by 

Indiana    legislature.    1265. 

New  York  State  water-power  meastlre  in- 
troduced.   728;    passed,    1011. 

O'.tlahoma      commission's      powers      upheld 

508. 

Patent    amendment  proposed.    1329. 

Powers  of  municipalities  and  public  serv- 
ice  commission,    396. 

Protecting   wires,    duty   of,    1450. 

Water-power     legislation     urgent     in     New 

York    State.    749. 

Water-power.    New    York    State    IegisIa.tion. 

58. 

Water   power: 

West    Virginia,    extension    development 
hangs   on.    449. 

West     Virginia     iniblic    service    commission 

ordered    to    hear   ease    affected    by    fed 
oral    injunction.    396 

Leighton.    M.    O.    '1072. 

Leland  Stanford  Junior  University  where  220.- 
000  volt  transmission  problems  were 
solved     1126. 

l.ewis    D.   K.,    '791. 

Lewis.    Earl    C    62. 

Lewis.    E.    I..    1072. 

Lewis.    E.    W..    '1017. 

Lewis.    F.    B.     1336 

Lewis.    Herbert  T.  62. 

Libby.    J.    H..    286. 

Licenses    from     engineering     con>orationp      busi 
ness   men    oppose    taking.    899. 
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Licensing  of  eng:ioeers  in  Missouri,   225. 

Lig-htfoot.   E.   N..    850. 

Lighting:: 

Armories  and  gymnasium.     By  A.  L.  Powell 

and  A.  B.  O'Day    (D).  273. 
Automobile,    survey   of  voltages  in.     By  H. 

G.    Magdsick   and   Howard   Karz. 
Better    illumination    exposition     at    Boston. 

1505. 
Calculations,     diagrams    to     assist     in.       By 

C-   W.  Kinney.    •489. 

Code.   New  York,   to  be  revised.  502. 

Color,  recent   applications  of.     By  Augustus 

D.  Curtis  and  J.  L.  Stair   (D).  553. 

Core    room-       By    H.    S.    Rich.    S84. 

Daylis:ht    lamp    increases    production    of    St. 

Louis    factory.   801. 
-Department   store.     By  JtiWus   Daniels    fD). 

497. 
Design    must    consider   cost    of    cleaning   fix- 
lures.      By    D,    W.    Blakeslee,    772. 
Design,    simplified-      By    Earl    A.    Anderson. 

•416.    comment    410. 
Dustv    places-       By    C.    L.    Dows.    E.    B.    Fox 

and    W.    P      Bla<'kwcll.     191.    comment 

187  and  768. 

Dustv  places.      Bv  T.   H.  Arnold.   768. 

Draftinsr  room      By   E.    D.    Learned.    •714. 

Educational    campaign    for    better    lighting. 

*552. 
Henri     Pieron     on     the    physiological     prin- 
ciples   underlying    the    study    of    lisrht. 

By  Leonard  T.  Troland    (D).    1327. 
Industrial,    behind    lamp    development.       By 

S.   E.    Doane.    •37, 
Industrial,      improvement      of      (comment), 

298. 
Icduslrial.    safety    features    of.      By   Samuel 

G.    Hibben     CD).    1498. 
Installation,   calculation  of.     By  A.  S.  Tur- 
ner.   Jr.    (D),    106. 
■Local,  by  lamp   suspended   from  pulley.    By 

S.  G.  Hibben.    •212. 
Medical,    including  hospitals   and   dental    of- 
fices.      Bv    A.    L.    Powell    and    H.    H. 

Allison     (D),    384. 
Mercury  vapor   luminosity.      By  Norman   H 

Ricker    (D).    723. 

MoTintain    highway.    841. 

Piers    and    docks.      By    H.    E.    Mahan     (D), 

•1174. 
Poor,    defective    vision    among    school    chil- 
dren  due   larerely   to.    1182. 
Poor,  high  cost  of.     By  R.  E.  Sirtifpson    fD). 

161. 
Powder   plants    and   munitions    houses,    safe 

fixtures    for.       By    Samuel    G.    Hibben. 

•268. 

Progress.      By   W.   E    Bush    (D).   722. 

Punch   presses,    lamp    and    bracket    for.      By 

John    A-    Tolcik.    '657. 
Reflector   arni   lor  safe  maintenance,    home- 
made swinaing.      By  A.    H.  Masrmuson. 

*379 
Reflector,    mounting    lighting,    out    of    way 

of     crants.        By     Samuel     G.     Hibben. 

•321. 
Safety    featuri?s    of    industrial    lighting.     By 

Samuel    G.    Hibben     (D).    1260. 
Sewing-machine,     hish     intensity     improves. 

By  D.  S    Myers.    *1054. 
— — Ship       By  R.   W.  Peden.    <D),    497. 

■ Ship's  set,    emergency    (D).   441. 

Shoe    factories.    i54 . 

Shoe    factories.      By    A.    L.    Powell    and    J. 

H.   Kurlander   (D).   106, 
Support    for    adjustable    local    lighting.     By 

S.    G,    Hibben,     •549. 

Switchboard.     By  W.  B.  Wood.  •602. 

Units,     calculating     size     of.  By     D.     W 

Blakeslee.    600. 
Lighting  Fixtures: 

Adaptability     of    modern    to    classic    archi- 
tecture,   115, 
Detachable,    reduees    cleaning    expense.      By 

J.   C.    Ritchey.    "833. 
How     often     should      li^^htins'     fixtures     be 

cleaned.     By   D     W    Blakeslee.   941. 
Indirect    ceiling    fixtures    provide    even    illu- 
mination  for  library.    •929. 

Removable    fD).    780. 

Unit    with    pull    switch    moimted    on   shade. 

By  I.   H.   Gaskin.    •OS. 
Lighting,    street : 

.Biff  field.   •1416. 

Burn-outs    prevented    by    relay    scheme.     By 

J.  H,    Robertson.    •995. 

Circuits  checked   by   graphic  record.    '881. 

Citizens    appointed   custodians   of   lights.     By 

W.  M.  Hamilton,    101)0 
Electrodes      for     arc     lamps     checked     by 

monthly   curves,    *938. 

Globeless   unit.    *l_43it 

Tm-reased   activity.    556. 

Milwaukee.    •1246. 

Minneapolis.    84.5. 

Moonlight  schedules  are  relics  of  the  past. 

861. 
Ornamental.      By    Arthiir   J.    Sweet.    •1247. 

comment    1208 
— ■ — Salt    Lake   City,    contract    closed   for   exten- 
sion.  282, 

Switch  effective.     By  D.  A.  McNulty.  •1050. 

Svstem     neutral    as    return    decreases    cost. 

By   S.    B.    Hood,    1167 
Tower    on    truck    makes    work    of    painting 

mast     arms     of     street     lamps     easier. 
•1319. 

Using    conduit    as    return    rircuit   cuts    cost. 

By   N.    B.    Hinson.    206. 
Lightning   arresters : 

Transformers,    mount ine-    close    to.      By    R. 

A.    Hammock.     •375. 
Pindsley.   A.    V    S,.    565, 
Line  foreman,  the  job  of  the,  919. 
Linn.   Arthur  J.   M.   Jr.    1394. 


Lisberger.    S.    J.,    319. 

Littlo.    A.    M..    678.    "792. 

Load    dispatcher: 

-Authority    and   duties.      By   M.   M.    Roddey, 

430. 

Phig  board  for  primary-line  switching  con- 
trol. Bv  A.  F.  Jordan  and  W.  L. 
Foss.   •iioe. 

Lacomotlves,  elentric: 

Austrian   Railroads    (D).  53. 

Battery  sizes,   calculating.      By  J.   H,   Tracy, 

•1417:    Comment,    1409. 

— ■ — ^Economical  and  constructive  viewpoints  for 
large.     By  Alb.  Laternser   fD),  838. 

Gotthard    railway.       By    A.    Marshall     (D). 

1260.      By    W.    Heyden     (D).    149S. 

^Lare-"    recent.     By  A.  Laternser    (D),    1498. 

Mi.  .  standard  practice  in  building  stor- 
age battery.    102. 

Selecting     for     metal     mines.       By     T.      H. 

Arnold.    *209. 

Signals,    repetition,    on   locomotives.      By    F. 

Limon    (D).    1118. 

Swiss  progress    (D).    1062. 

Vibration  phenomena  of  electric  locomo- 
tives with  rod  drives.  By  A.  Wichert 
(D),    892. 

Locomotives.  storage -battery,  designing.  By 
C.   W.  Smith    (D),   1261. 

Logging  equipment,  electric,  of  Snoqualmie  Com- 
pany.    •265. 

Long.    R.  T..    •564. 

Looms,  individual-gear  drive  for  heavy.  By 
a     P.   SiUs    (D).   950. 

Lovett.   F.   L..    •791. 

Lowe.   James  R..    1336. 

Lubrication,  spray  pipes  in  steam  line  improve 
lubrication     601. 

Luehrs.    Daniel    M..     286. 

Lukes.   George   Holt.    '565. 

Lumber  stacker  decreases  cost  of  handling  lum- 
pier.     By   W.   C.    Hestou.    •Ilia. 


M 


Machines,   direct   current: 

Voltage  relations  in.      By  R.  E,  Ferris    (D), 

3iH. 

Machines,  electrical  (see  also  Alternators,  gen- 
erators   and   motors)  : 

Mechanical    features,    desirable.      By   James 

Dixon.    376. 

Rating.      By   Francis  B.   Crocker.    '977. 

Synchronous,   design  data  for  choosing.    By 

Theo.    Schou.    '1033. 

Windings,    high-voltage,    alternating-current. 

By  W.   Zederbohm    (Dl     1105. 

MaoPherson.    William    T.,    1369. 

Magnet  steel.  "K.  S."  By  Kotaro  Honda  and 
Shozo    Saito    (D).    374. 

Magnetic  behavior  of  iron  in  alternating  fields 
of  frequencies  between  100.000  and 
L.'JOO.noo  cycles.  By  Leon  T.  Wilson 
(D).    1007. 

Magnetic  rircuit.  the.  By  L.  Champney  (D) 
949. 

Magnetic  materials,  development  of.  By  T  D 
Yensen    (D)     951. 

Magnetic  susceptibility  of  low  order.  By  E. 
Wilson    (D).   1062. 

Magnetism: 

Electromagnetic  field  of  transoceanic  radio- 
graphic waves.  By  C.  Vallauri  (D). 
893. 

Hall    effect    and    Nemst    effect    in    magnetic 

alloys.       By     Alpheus     W.     Smith     (D), 
781. 

Magneto  testing  and  the  choice  of  a  spark  gap. 
By    A.    P.    Young    (D).    339. 

Mailhouse   R.  J.,    1393. 

Main.    Charles   Thomas.    ♦1464. 

Maintenance  handled  in  central  shop  on  south- 
ern system.      By  George   A.  Her.    1337. 

Mallet.   John   P..    1139. 

Mangaiiin.  influence  of  iron  on  the  temperature 
coefficient  of.  By  Dr.  Juichi  Obala. 
993. 

Manitoba  water  powers  and  the  Canadian  pulp- 
wood   industry.    900. 

Manuel.    B.    S..    '386. 

Manufacturers  co-operate  to  build  good  will  for 
utilities.     •550. 

Marine    railway,    motor   drive   for.    888. 

Markham.    Herbert    F..    1510. 

Markwart.    A.    H..    •173. 

Marron.    J.    T-,    1187. 

Marshall.    E.  C.    1130. 

Marshall.    Harry    E..    963. 

Marshall.   W.  J..    •963. 

Martin.    T.    C.    737. 

Maryland  State  Board  of  Electrical  Examiners 
and   Supervisors.    170. 

Material-handling,  brief  directory  of  apparatus. 
Bv  R.  H    McLain    (D).  1062. 

Maxhnm.    Howard    W..    '906. 

Maxw.ll     Robert    D.     63. 

M.ivo     Herbert    J.,    •906. 

M,Cl.nian.    William.    509: 

Elected   president  of   A.I.E.E..   1363. 

^Receives  nomination  for  A.I.E.E.  presi- 
dency.    668. 

M.Gill.    T,    Julian.    1509. 

M.-Kav.    Charles    W.     678. 

McKinlev.    William   B  ,    1187. 

McNeil.    William.    173. 

McOuarrie.    J.   L..    386. 

McRae.    Roderic     1073. 

Meadowcroft,    William   H.,    'ISIO, 

Measurements     (see    also    Meters): 

Casting      temperatures     in     brass      foundry 

(comment).     ;54. 

— — Condenser  losses  measured  with  electro- 
meter       By    M.    Thielers    (D).    1007. 

Currents,    very   heavy,    multiple-unit    shunts 

for.      By  M.    B.   Field    (D).    163. 

•Indicates  illustrated   articles 


Measurements   (see  also  Meters)    (Continued): 

Instruments   and   measurements,   paper.      By 

F.   V.  Magalhacs.    1473. 

Low-voltage     measurement,     shop     method. 

By  V.  M.  Arana.    'Sg?. 

Power,    at    low    power    factor.      By    Cotton 

(D).    1499. 

Power  factor,   by  a  double  instrument.    By 

W.   Fuhrmann    (Dl.    1007. 
Power  factor,   measuring  with  reactive-com- 
ponent   meter.    •1491. 

Resistance    units,    mullohm.      By   Lilicnfcld 

and    Hofmann    (D).    54. 

Sphere-gap,    807. 

Standard    cell,    new    form        By    C.    J.    Rod- 
man and  T.   Spooinr    (Dl.   611. 

iStop  watch   as  a   precision   instrument.      By 

A.    L.    Ellis    (D»,    734. 

Stroboscopic    method    of    slip    measurement 

By  C.    Breitfeld    iDl,    ILIS. 

Water,    new    method    in    .37,500-hp.    turbine 

test.    "591.   comment.    .VTS. 

Weston    standard    cell,    abnormal    behavior. 

By  M.   G.   Mellon.    734. 

Merchandising,    central-station: 

^.\dvertising     essential     to     successful     mer- 
chandising.   439. 

and    sales   policies.    495. 

Central-station   company.    1227. 

Central-station     profits     that     stay     afloat. 

1039. 

— I — Chicago    electrical     men     oppose    regulation 
of  sale  of  eleectrical   goods.   785. 

Department-store    methods    applied    to   elec- 
trical   store.    51, 

Flatirons.     to    make    comparative    tests    of. 

738. 

Policy.  Interview  by  A.  S.  Nichols.  158. 

— ■ — Purchasing,    careless,    lessens    profit.    ;I3fi. 

Sales  campaigns  a   valuable  part   of  policy. 

315. 

Salesmen's      compensation.      Commonwealth 

Edison's   system.    1494. 

Small    central-station    merchandising,    835. 

— • — -Small   communities.   381. 

Merowit.    W.    G..    962. 

Metallurgy.  Effect  of  rate  of  cooling  on  the 
magnetic  and  other  properties  of  an 
appealed  eutectoid  carbon  steel.  By 
C.  Nusbaum  and  W.  L  Cheney  (D) 
1062. 

Meters : 

Ammeters,    resistance   box    for   testing.      By 

P.   E.    Alger.    •263. 

Connected    in    neutral    wire    registers    incor- 
rectly.     By   Harry   S.   Rush.    '306. 

Connections,      checking.        By      Halbert      R. 

Thomas.    1105. 

Connections,      checking.        By      William     B. 

Korswenhoven,    768. 

Connections.      installation      which      permits 

easy  check  on.     By  Albert  R.  Thomas. 
•488. 

—Defects  in.  By  Walter  Lawson    (D).   498. 

Demand,      selection      of.        By     Willard     S. 

Wilder.    ^877. 

Gate-opening    indicator    used    for    indicating 

kilowatts.      By   R.    W.   Loyd.    •lOSl. 

— • — Craphic    form    of   records   for  showing   cost 
of    testing    meteiS.    •1051. 

Graphic    representation    of    cost    of    meter 

reading.    1319. 

Industrial   metering,   how    far   to    carry.    By 

W.    B.    Todd.    "469. 

Inspection,   regular,   a  money   saver.      By  -'^. 

L.   Johnston.    ^1425;    Comment.    1408 

Leads     standardization    is    desired.       By    S. 

A.    Fletcher.    769. 

— . — Maintenance,    simplifying.      By  J.   C.    Lang- 
dell.    ^249. 

Outdoor     installation      for     suburban     cus- 
tomers.     By   S.    E.    Evans,    •994. 

Outdoor     standard    equipment.       By    C.    E. 

Young.    ^882. 

Outdoor    substations,    box    for.     1330. 

^Polyphase.       on       three-wire.       single-phase 

loads.      By    S.   C,    Henton.    '151. 

Precision    form    of    the    Kelvin    electrostatic 

voltmeter.      By   E.    H.    Rayner    (D).    893. 

Saving    by    leaving    disconnected    on    prem- 
ises.   .52. 

Single-phase   meters   on    three-phases    power 

service.      By   S.    C.    Henton.    712:    Cor 
rection.    •I486. 

. — ' — Tampering    with,    resnonsibility.    1450. 

Test    board,     standardized    laboratory.       By 

Halbert    A     Thomas.    ^429 

Test    form     '833. 

Testing,    cover    should    be    on.       By    S.    A. 

Fletcher,    601. 

— ■ — ^Testing,    speedy.      By    B.    R.    Pavne.    ^47. 

— , — Total,    one   meter   measures   total   power  on 
two    buses.    By    S.    A.    Fletcher.    *1355. 

Wattmeter,    integrating,    accuracy    and    test- 
ing.     By  W.   K.   Hervey    (D).    218. 

Wattmeter    readings,    correcting,    for    phas,*- 

angle  errors.      By   E.   D.   Doyle.    ^314. 

Metric   system  bill  Introduced    into    Senate     113. 

Mexico    to   develop   a   lOO.OOOhp.   hydroelectric 
project.    58. 

Meyer.  William  F  .  1452. 

Michigan  Committee   on   Public  Utility  Informa- 
tion   organizes.    44.5. 

Middle   West    Utilities  Company: 

Physical    features.    1211.    comment.    1209. 

— ■ — Growth.    1317. 

Milford.    G.    R,.    •1072. 

Miller.   Stephen   I..    1073. 

Millham.    E.    T..    119. 

Milwaukee.    Lakeside   power  plant.    55. 

Mines:  ™   „     .        .j 

Cable  installation,  heavy.     By  T.  H.  Arnold. 

887.  ^„„_ 

Cables,    selection    and    installation.     'aSa. 

Electricity    in.    paper.      By    Graham    Bright. 

1472. 

— , — Hoists     three-phase    induction    motor   drive 
for.     By  P,  Escande   (D),   1327. 
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Wines   (Continued) : 

— : — Signal    switeh.    oil-insulatod.    •156. 
" — ^ — ^tate  regulations   on    the  use   of   electricity 
in    coal    mines    increasing.       By    L.    C. 
Issley.    •763.    comment.    761. 

• Winders,    electrical.      By   J.    Kirkwood    (D). 

1408. 
Minicer.   C.   O..   6'.;i. 
Winner.    P.    S..    •840. 
Winor.   C.    H..    286. 
Wirrors.    preservation    ol    l.-aioralury.      Bv    Louis 

Bell.     1165. 
Missouri   Association   of  Public  Utilities.    73' 
Mit,-lipll.    Charles    Edwin.    ^1186. 
WofTat.    P.    v..    1304. 
Woore.    David.    :i86. 
Worris.    Shiras.    •905    1018. 
Worton.   W.   D..  Jr..    •973. 
Woulton.    H.   J..    •1130. 
Moyer.  H.  J..  386. 
Wotors: 

Adjustable    speed,     efficiency 

Owens     (D).    216. 

Air  gaps,  enlarging,  lor  heavy-duty  motors. 

990. 

Alternating  current,   and  control  equipment 

By  G.  J.  Kirkgasser  and  E.  W.  Seeger 
(D).    497. 

Applications,    considerations   in.      By  Philip 

Chapin   Jones    (D).    1261. 

'Bearings   and    oil  must   be   watched   closely. 

By  H.   S.   Rich.    12,58. 
— ' — Brush    and    commutator    trouble    presented. 
By    A.    L.    Heath.    1376. 

Brushes,   incorrect    spacing  wears,   1377. 

— • — Brush    trouble    eliminated.      By   A.    Hervey, 
1435. 

Coil-end    leakage    of    armature    windings    of 

single-phase    commutator    motors.      By 
P.   Unger    (D).    780. 

Conductors,  submerged,  locating.     By  P.  W 

Gay.    •829. 
— — Continuous    rat5d    or    oO-deg.    rise    motors. 
By  L.   P.   Adams    (D>.    1061. 

Control  CQUipment   and  its  application.      By 

G.  J.  Kirkgasser  and  E.  W.  Seeger   IDJ. 
107. 

Cost,     includes     breakdown     expense.        By 

James    Di.xon.    208. 

Dan-oncss    causes    burned-out    motor     coils 

and  belt   slippage.      By   Arthur  R.   Mc- 
Donald.   •1168. 

Delta-star     for     agricultural     tjse.       By     H. 

Roth    (D)     837. 

Porty-deg.      standard.      British      Association 

holds  to.    1443. 

Growth    of    industrial    motor   service.    74. 

Heat    flow     in     slot-wound    armature    coils. 

By  Carl   J.    Pechheimer    (D).    892. 
Individual  drive  with  motors  mounted  sepa- 
rate from   machine.      By  Albert  Kochs. 
•490. 

^Induction.      By   B.   G.   Lamme    (D).    780. 

Induction,    diagram,    new    views    on     By    R 

G.  Warner.    'gSO:   Comment.   1369.' 
Induction,     short-circuit    current     of    induc- 
tion.      By    R.    E.    Dohcrty    and    E.    T 
Williamson    (Dt.   328. 

^Induction,    synchronized.       By    Le    Monnier 

(D).    272. 
Induction,  vector  diagrams  for.     By  J.  Mon- 
nier   (D).    1327. 
— — Induction,      with      double-cage     rotor      (D). 
1407. 

Inspection,    close,   insures  good   service.      By 

L.   N.   Burhoe     '774. 

Inspection    form    for   large   motors.      By    R 

P.   King.    ^436. 

Inspection    records,    correct    filing    of.       By 

James    Dixon.    321. 

Installation,     factors    to    investigate    before 

installing    motors     211 

Mounting.      By    J.    S.    Thomas.    ^595. 

Mounting  emergency.    By  H.  S.  Rich.   ^546. 

Mounting    on    conveyor,    weatherproof    <*om- 

pact.      By    Eugene    Carpenter.    •376. 

Oil-well     drilling,      motor     drive     becoming 

standardized.      By    W.    G.    Lane.    ^155. 
Pigtails  and   large  number  of  brushes  dissi- 
pate  heat.    1334. 

iPlug.  non-reversible,   for  three-phase  motor. 

By   H.   S.   Rich.    1110. 

Polyphase,     pl.icc     compensation     for.       By 

Val   A.   Fl.vnn    (D>     384. 

Pulley,    too    small,    caused    hearing    to   burn 

out.  By  B.  F.  Bailey,  997. 
'Pump  motor  mounted  above  floor  to  pre- 
vent burn-outs.  Bv  H  S.  Rich.  156 
Ratings,  study  of.  makes  possible  reduc- 
tion in  number  of  sizes.  Bv  C  W 
Starker.    774, 

Record   card.    •1321. 

Record  system  for  plant  with  several  de- 
partments.     By    H.   L.    Bums    •49 

Repulsion,     circle    diagram.       By    E.    Siegel 

'D).    14.39. 
— — 'Repulsion-induction    motor     determining    ro- 
tation   of.       By    A.    Hervey.    ^154 

Requirements    for    meeting    unu.sual    service 

conditions.        By     J.      Elmer     Houslcy. 

Slip  regulators  vs.  notchbacks.  By  Gor- 
don  Gage    iD).   440 

Slip-ring,    slow-down    resistance    for.    04.5 

— =-Slip-ring.  speed  variation  due  to  faulty 
secondary  fuse.      By   Harry   Rush.   335. ' 

Speed    of    small    motors    determined   by    ro- 

tating-disk  comparison.  By  W  H 
Parr.    •IDS?.  ' 

Split-phase    motors     design    of.      By    E     A 

Binney    (D)      1061. 

Squirrel-cacc.    number    of    bars    and    torque 

of.      By   W     SticI    (T».    1005. 

— — ^Starter,  determination  of  steps  in  for  series 
motor.      By   Stanley   Parker    (D)     313 

Supplying    direct    current    to    slip    rings    of 

indilction  motor.     By  Bieger  Nordfeldt. 

Synchronous  self-starting.   1435 


Motors    (Continued): 

Synchronous    speed,    small   motors   made   to 

run  at.     By  Philip  C.  Bcrnholz,   •1376. 

Synchronous,    starting    under    load.      By    E. 

E.   George.    198. 

Temperature,  judging,  by  feeling  with  hand. 

By    William    Thomson.    1378. 

.Variable  speed,   in  heavy  industries.     By  S. 

Parker    Smith     ID).    138';. 

Variable-speed     shunt     commutator      theory 

of.      By   J.    L.    D.    Ridstlale     ID).    1260. 

Ventilation,    unique    scheme    for    polyphase 

motors.    •879, 

With     short-circuited     slip     rings     will     not 

start.      By    R.    H.    N.    Lockyer.    268. 
Motor    repairs    and    maintenance: 
— ■ — Air  brush   made   from   old  torch   for   apply- 
ing   insulating    paint.       By    R,    H.    N. 
Lockyer.    •772. 

-Armature,   repairing  a  grounded  and  poorly 

soldered.      By  A.    Hervey.    323. 
Caking     armature    reduces    number    of    re- 
pairs.   •491. 

—Caking    partially    rewound     armatures    and 

fields.      By   P.    W.    Gay.    603. 

Bar-to-bar  test  on  small  armatures,   support 

\  for.      By   Frank    Soete.    •943. 

— ^^*-Changing  60-cycle  motor  for  40-cvcle  oper- 
ation.     By    William    Thomson.    1321. 

Cleaning  dirty  motors  before  repair.      By  N. 

S.   Davis.    547. 

Coil  puller,   adjustable    home-made.      By   R. 

H.    N.   Lock.ver,    •.148. 

Coils,    impregnated,    air   hammer   forces    out 

of    slots.       By    E      R.    Dcbman.     •1493. 
— • — Commutators,     soldering    large,    bv    electric 
arc.       By    R.    H.    N.   Lock.yer.    •376. 

Commutators,     tool    rest    for    turning.       By 

R.  H.   N.   Lockyer.    •ese. 

Commutation     trouble    causes.       By    James 

Dixon.   435 

Diagrams,   simplified    of  motor  connections. 

By   Ralph    McKinney.    •208. 
— ■ — Dipping    and    baking    armatures.      By    John 
S.    Dean,    •1055. 

Dr.ving  out.      By  Amed^e  Anchtil,    •OOO. 

^t^- — End    rings,    loose    welding,    on    squirrel-cafe 
rotors.       By    E.    R.     Debman.     ^999. 

Halving    a    motor's    voltage    in     a    difficult 

case.      By    E.    R.    Dcbman.    •1110, 
^Halving    voltage    on    a    wave-wound    induc- 
tion  motor.      By  A.   C.   Roc.    "717. 
'Increasing  speed   and   horsepower  of   a  slip- 
ring   induction   motor.      By   A.  C.   Roe 
•100. 

Insulating  coils,  block  for.     By  L.  E    Wood 

•264. 

Ground,     solid,     locating    In     an     armature. 

By    P.    W.    Gay,    "775. 

lOverheating  of   improperly   connected   series 

a.c.    motors.      By   A.  C.   Roe.    ^433. 
Pinions     and     pulleys,     home-made     "come- 
along"     for    drawing.       By     Walter    B. 
Atchinson.    •50, 

-Polarity,    kick    method    of   testing   coils   for. 

By  P.    W,    Gay.    ^716. 

Records,    machine    and    motor,     aid    speedy 

repairs       By  A,  G,  Humphrey.    ^776. 

Reversed    coils,    kick    method    of    location. 

By   P.    W.    Gay,    '884. 

Rotors,     squirrel-cage,     repairing.       By     A. 

Hervey.    832, 
— > — Shaft   end    welded    without   removing    wind- 
ing.     By   D.   W     Blakeslee.   830. 

Shop  may  be  likened  to  hospital.    By  James 

Dixon,    493, 

Slotting    machine     for     undercutting     mica. 

Bv   R.   H,    N.    Lockyer.    •1170. 

Threaded-in      chain      winding     replaced     by 

formed  coils.  By  C.  A.  Johnson.   •ISSS. 
Utilizing   "dead"    coils   in   motor    for    emer- 
gency   repair.       By    William    Thomson, 
1257. 

Wedges,    tool    for    driving    out.      By    A,    C. 

Roe.     '656. 

Winding    a     small     armature    quickly.       By 

Prank    Socle.    •1054. 
Mudgett.    O.    D,.    509. 
Mueller,    C.    H,     1186. 
Municipal    ownership: 

Co-operative      municipal      aevelopment       of 

water    powers   voted    down.    1121. 

^Development    in   California   cities.    1262. 

Inquiry    at    Boston.    1010. 

Interests     oppose     Washington     utility     bill. 

953. 

^Los  Angeles   would   obtain  private  plant  by 

condemnation.    1443. 

New   York's    governor   against.    275. 

— - — Plant    not    free    from    need    for   depreciation 

reserve — 228 
Mnrrlnck     Philip    K,      lf)lS 
Miirkland,   S,   Wallace.    1452. 

Muscle    Shoals    (see    also    Hydroelectric    develop- 
ments) ; 

Dam.   farm  bureau  urges  completion.   1330. 

— ' — Failure    to    appropriate    funds    to    continue. 
113. 

House    votes    down    appropriation.    555. 

Plant,    completion    urged.    '587,    comment, 

577, 
-Seiiate   passes    bill    to    place   under    govern- 
ment   corporation,    231. 
—Weeks  would  complete,   782, 
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National  Assnci.-itinn  of  Electrical  Contractor.s 
and  Dealers.  110. 

National  Electrical  Credit  Association  Delin- 
quent accounts  in.   1337. 

National    Electric   Light    Association,    805. 

Activities  enlarged  (comment),  185. 

Chicago    conventions    of     1885    and     1921, 

1085. 

Comment,  front  of  May  28  issue. 

•Indicates  illustrated  articles 


National  Electric  Light  Association   (Continued): 

Commercial   Committee  men   see   benefits   in 

high   freight  rates,   166. 

Commercial    section    of    the    Nev.     England 

Division.    731,    777. 

Convention : 

Chicago   chosen   for    (comment),    409. 
Chicago.    May    31,    June    3,    3s.,.       Ke- 
poit.     '1285. 

"Electrical     Salesman's    Handbook"    revised 

edition.  1014. 

Good-will    advertiGing   program    under    wav 

279. 

Lighting  Sales  Bureau  (comment).  1351 

Light   up   and   be  seen    (comment).   521 

Nationa)  good  will  for  utilities  is  aim    213 

New    era   dawns    for,    '*1357, 

North  Central  division  discusses  rural  s"rv 

ice  and  inductive  interference     1501 
Northwest     division     discusses     public    rela- 
tions,   1503. 

Pacific   Coast   convention.    1444 

Plans  for  new  .vear  to  be  laid.  1501. 

Power    commission     agree    on     water-power 

regulations.    897. 

Prime  movers   report    (comment).    1350 

Safety   rules,    no   longer   objects   to   oil-filled 

apparatus.    334. 

Southeastern     Section.      Miami     convention 

271, 

Southwest  Section.    •1181, 

State    information    committees    organized    in 

South,     1501, 

Wiring  committee,   608. 

National    electrical    safety    code.    841 
Nauen   wireless  -itation.   148. 
Nebraska  commission  powers  not  extended    118" 
Ncill.    W,    T..    1509. 
Neiswanger.    E.    B.,    173. 

Networks,    direct-current,    calculating  the  poten- 
tial  relationships   and    fault  resistances 
of       By  G,   W.   Stubbing    (D),    162 
New  England: 

Association  of  Central   Station  Power  Engi- 

QCers  affiliate   with  N.E.L.A..   226. 

Association    of    Electrical    Inspectors    favors 

separati:)n  of  codes.  843. 
Division    men    hear    industrial    heating    lec- 
turers.   1124. 

Electrical     development     committee     formed 

280, 

Electrical   League   formed    at   Boston    277 

Electrical   League   launched.   3.32. 

Electrical    Sales    Associates    organized     446 

Electrical    Supply    Jobbers'    Club    meeting. 

671. 

H.vdro-electric         company's        consolidation 

forecast.    504. 

New     England     Power     Company     to     build 

million  dollar  hydro-electric  plant.  1.339 

Public   Utilities   Information    Bureau    organ 

ized.    1446. 
New    England,    western.    Inspection    conference 

1390. 
New    Jersey : 

Board     of     Public     Utility.    Commissioners. 

Service    extension    rules.    110, 

Heavy   power  demand   in   1920    335 

New    Mexico    Electrical    Assn.    convention. 
New    Orleans    Railway    &   Light   Company, 
ice  at  cost  proposed,  556. 

Unable  to  meet  demands.  1448. 

New   York : 

Edison   Coni.iany   announces   specialized   ex- 
hibit plan.   668. 

Electrical   League  elects   oflScers.    169 

Hell    Gate    station    of    the    United    Electric 

Light  &  Power  Co  .    '140. 

One  commission  for  state.   111. 

^Statc  will   require  3.500.000   additional   hp 

by   1930.    386. 

United    Electric    Light    &    Power    Companv 

Advcrti.-cmcnts    stimulate    house-wiring 
business     1326. 

Vehicle   Show,    hulds   successful,   333. 

iWater-power  situation,   utility  men  to  hear 

about,    333. 
Niagara; 

Hydraulic  power  canal  ground  broken.  1329, 

Power    applications    heard   Jan,    24.    .17. 

Treaty    revision,    recommendations    for.     Bv 

Col.  J.   G.  Warren.   90. 
Niagara    Falls   Power   Company: 

To   use  higher  head.    1384. 

Water   measurement,    new    method.    •591 

Nii'holls,    Frederic,    920. 

Nichols     Ernest    Fox.    ^849. 

Niez,    Homer    Eldredge,     ^229. 

Nitrogen    fixation    <.ost    in    Norwav        Bv    T     C 

Hagom.inn      (D).     1007. 
Noack.    H,    R.,    •IISO. 

North    American    Company.    Electric    service    big 
factor    in    income    of    North    American 
subsidiaries.    618. 
Northcutt.   C.  S..    •OOS. 
Norway: 

And     Sweden,     development     of     electricity 

supply.    1159. 

H.vdro-electric   power.      Bv    W.    E.    Williams 

ID),   385. 


503, 
Serv- 
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Oatley.    Henry   B.    738. 

Ohio  Electric  Light  Association;  metermen  dis- 
cuss po-ver  factor  and  line-loss  meas- 
urements. 335. 

Ohio  power-load  figures  reflect  industrial  con- 
ditions.   1069 

Oil    fields   of    Kansas    partly   electrified.    533 

Oil.   fuel: 

And  the  electrical   industry.   975. 

C.'jiiking    vs.     oil-burner    losses.       By    P     H 

Daniels,    196. 
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Oil.    fuel    (Continued)  : 

Narragransett    Company    saves    $362,000    by 

use    of.    503, 

Oil.   insulating: 

Deleterious    effect    of   fibers   on   the    electric 

insulalins:  power  of  oils.  By  Thomas 
A.   Mciau^hlin    (D).   1006. 

Serious  effects  of  fiber  shreds  in  trans- 
former oil,  918. 

Oil-well  drinntng.  motor  drive  for.  becomins^ 
standardized.     By  W.  G.  Lane.   *ln."». 

Power  required.    •1111. 

Oil-well  pumping,  motor  solution  for.  By  W. 
G.    Lane.    '323. 

Oneal.    Lloyd    E.,    962. 

Ontario: 

Eng^ineers  prepare  bill    for   professional   rec- 

OErnition,    114. 

^Hydro-Electric      Commission      lower      rates. 

1182. 

Municipal  Electricians'  Association  con- 
demns motor  rental.    561. 

Optical  effects  caused  by  electrons.  By  J.  J. 
Thomson    (D).    274. 

Organizing  for  efficient  operation.  By  Walter 
P.   Schwabe.    1229. 

Osgood.   Harry  W..  286. 

Osthoff.   Otto  E..   62. 

Outlets,  architects*  plans  should  provide  ade- 
quate.    By  Israel  Lovett.   1370. 


Pacific    Gas    and    Electric    Company,    Pit    River. 

half    -million    horsepower.       By    A.    H 

Markwart.    •581.    comment.    579. 
Pacific  Power  &  Light  Company  not  contemplat- 
ing  new   plants.    1445. 
Paine.   Alfred  J,.    678. 
Palmer.    E.   A.,    229. 
Paper  mill : 
Automatic      speed      control      for      sectional 

paper-machine    drive.       B.v    Stephen    A. 

Staege    (D)    951.    (D)    1062. 
Direct -current   motors   kept   in   synchronism. 

•546. 
Drive    for.      Bv    W.    W.    Cronkhite.    W.    L. 

Merrill  and  H.  W.  Rogers  (D).  611. 
Drive,     speed    control.       By    S.    A.     Staege. 

•602. 
• —Sulphite.      50-ton.      requires      1.500-hp.      in 

motors.     By  H.  E.  Stafford.    •265. 
Patent  Office: 

Bill  reported  out,  1502. 

Higher     salaries     and     larger     force     seem 

assured.    503. 
Salaries,     conferees     approve    provision     for 

higher.    390. 
Patton.  T.  B-.  1509. 
Pa.vne.   R.  P.,   1130. 
Pearson.    Benjamin    F..    '1186. 
Peat,     superpower     plant     for     utilization.       By 

F.  Bartel    (D).  161. 
Pegg.   E.  F..    *791. 

Penstock,    lowerinsr   into    place.    •599. 
Pennsylvania   Electric  Association: 

April   meetintr.    843. 

Meeting.    1325. 

Pennsylvania   Power    &   Light    Company,    to    add 

20.000-kw.   unit.    1012. 
Pennsylvania    Water    &    Power    Company    units 

await    lower   prices.    448. 
Pennsylvania  waterpower  conferences  to  be  held. 

1502. 
Peterman.   L.    C.   565. 
Peters.    T.    W..    ^962. 
Perkins.   O.   H..    1130. 

Phas"  rotation,   avoiding  change   of.    488. 
Philadelphia  Electric  Company: 
— — Delaware  station.   •114.5,  comment  1142. 
R«lay    tests    pnd    inspection.      By    Raymond 

Bailey.   "SOO.  comment  806. 
PhiMnines.  electric  service  in.  620. 
Phillips.    Irving  W..    119. 

Photn-active  cell.      By  C.  C.  Murdirk    (D>.   149P. 
Photo-elastic    method.      By    A.    L.    Kimball.    Jr. 

(Dl.    781. 
Photo-electric    effect    in     audion     bulbs     of     the 

oxide-coated-filament    type.      By    Theo- 
dore  W.  Case    (D).    1175. 
Photo-electric     properties     of     molybdenite,     etc. 

By  W.   W.  Coblentz    (D>,   554. 
Photometer: 

Errors   from  paint    and   window  in   photom- 
etric sp!iere.   368. 
Portable.       small.       shows       accuracy.       By 

Davis   Turk.    •476. 
Precision     integrating,     whitened     cube     as. 

By   H.    Buckley    fD).    839. 
Photometrv.     applications     of     photoelectric     cell 

to.     By  W,   E.  Story.  Jr     <D) .   162, 
Commercial.      By    A.    L.    Powell    and    J.    A. 

Summers    (Dl.    *216. 
Pit    River     half -million    horsepower   development. 

By    A.    II.    Markwart.    •581.    comment, 

579. 
Planers,    safe    arrangement    for.      By    H.    Becker 

(D).    723. 
Piatt,   H.  M..    737. 
Pole   rack    for   river   span.      By   R.   F.   Mundorr. 

•318. 
Poles:      Wood,    preservative    treatment    of.      By 

R.   V.   Achatz    (Dl.    385. 
Politicians,   bushwhacking   and   the   utilities.    73 
Politics  not   e-ood    for  utilities    (comment).    140T. 
Porterfield.  W.   A.,  .•906. 

Port  operation,    -electrifying   facilities.      By   Com- 
mander C.   S.  McDowell.    •365. 
Power:    Costs   during    the    years    1914    to    1919. 

By   Hubert    E.   Collins    (D).    161. 
Power-factor.    Charts    Jo    solve    correction    prob- 
lems.     Bv   Albert   Rudin.    'lOl;    Correc- 
tion.   436. 
Correction      bv      synchronous     motors.      By 

Rene  Martin    (D).    1061. 


Power  factor    (Continued)  : 

Correction  has  been   shown    to  pay.    168. 

Correct    motor    sizes    prevent    low      71t>. 

— French    contract    that    equitably    handles    a 

variable-power-factor   demand.    •lOPO. 

How   should   power   factor   be   handled.      By 

Charles    J     Russell.    •1089. 

Improving  by  use  of  induction  motors.  149. 

By  Quentin   Graham. 

Points   to  consider  in  adjusting  for,   663. 

Synchronous  motors   for  raising.      By  C.  W. 

Drake.  659. 

Power  situation  during  the  war,   787, 

Power    stations.      By    H.    P.    Liversidge. 

Power  stations,   winter,  in  Switzerland,   816, 

Prager.    Arthur.    677. 

Precipitation  plant,  troubles  prevented  in-  By 
R.   H.  N.  Lockyer.    •493. 

Preservation.  American  wood  preservation  meth- 
ods.    By  Boyer    (D),   665. 

Presses,  device  to  prevent  operators'  ha--^'? 
being  caught  in.  By  W.  A.  Harris. 
•321. 

Price,   Frank  Shreve.   *752. 

Priest  rapids,  projected  development  Washing- 
ton Irrigation  &  Development  Com- 
pany.   139. 

Pritchard,  G    S..   173. 

Prussia.     East,    electrification     in.     217. 

Public  service  commissions*  unenviable  posi- 
tion. 890. 

Public  utility  outlook.      By  Martin   J.   Insull,   3. 

PuUiam.   J,   P..    •1018. 

Pulp  mill,  distributing  power  costs  in  a  pulp 
mill  using  1.500  hp.  By  H.  E.  Staf- 
ford.   1000. 

Pumping-plant.  standardized.  substation  for 
Arizona   valley.    •lOSS. 

Pumping,  water,  domestic,  characteristics  and 
costs.   494. 

Pumps.  centrifutral  variable-speed  induction 
motors  for.  By  M.  L,  Enger  and  W 
J,   Putnam    (D),   107. 

■ Pilot    lamp   indicates   operating   of.      By    A. 

J.  Dixon.    •606. 

Pupin    Michael   Tdvorsky,    •412. 

■ 'Edison  medal,  500. 

This  year's  Edison  medalist.   55. 

Purdon.   Arthur,   622. 

Purdy.   C.  H..    1394. 

Public  relations: 

Advertisements,  city's  industrial  growth  de- 
pends on  power  supply,   105. 

Advertisements   of  United   Electric   Light    & 

Power       f  D)       stimulate      housewiring-. 
1326. 

• .\dvertising,    typing   in   local,    with    national 

good-will    publicity.    'Sgi. 

Bank    advertisements    commend    utilities. 

Booklet   tells  consumers  of   company's   aims 

and  achievements.   •381. 

"Build    business    for    the    long    run.*'    says 

L.  H.  Parker.   1012. 

CarryinET  the  utility  message   to   the   people. 

633 

— • — "Colliers"  asks  a  square  deal  for  utilities. 
661. 

<7ompIaints.    consumers  pleased  by   handling 

of  telephone.   496. 

Consumer     and     employee     on     directorate. 

Brooklyn   utility  to  have.    •381. 

Contractor-dealers     to     promote     good     will 

for   utilities.    330, 

Contractors  backing  up  N.E.L.A.  advertis- 
ing,  719. 

Co-operation    between    central    stations    and 

isolated   plants.      By  Warren   B.   Lewis. 
203. 

Courtesy  gains  customers'  appreciation,  946. 

Courtesy,     organizing,     to    build    good    will, 

Boston   Edison    Company.    •1157. 

^'^ustomer  ownership   and    f comment ) .   409. 

Dangers    of    over-complacency.       By    S.    M. 

Kennedy.    535.    comment    522. 

Explanation  of  service  interruptions  a  good- 
will   asset,    948. 

Good- will    message,     "kilo    watt"    pamphlet 

carries.    ^834. 

Good     will,     promoting,     by    department    of 

"greater   service." 

Good    will,    stepping   stones    to     (comment ) . 

297. 

Growth  to  come  through  public  informa- 
tion-    By  Norman  Read.   1225. 

Hydro-electric        develpoment.         newspaper 

points  to  necessity  of.   890. 

Interest    of    public    in    utility    development. 

By   James   A.   Perry.    1379, 

Main  theme  of  Southwest  Section  conven- 
tion   N.E.L.A..    •IISI. 

Making     the     partnership    between     utilities 

and  consumers  a  harmonious  one.  1165. 
By    E.    B.    Neiswane^er. 

Meter    readers    can    create    or    destroy    good 

will.     By  R.  S.  Seese.  1252. 

Meter    readers,     goodwill     sometimes    better 

than   efficiency   in    <  comment).    14ns. 

Nebraska      Power      Company's      inspe«^tion 

tours  improve  public  relations.      B.v  F. 
E.    Davidson.    •1173. 

New    York    Company    promotes    good    will. 

•835. 

Northwestern    division.    N.EX.A..    discusses. 

1503. 

Owners    of   public   utilities,    real.    383. 

Power  business  changed   in  Northern  States 

Power    Company,    1.506, 

Promoting      good      understanding      between 

utilities  and  people.   1436. 

Publi*^   viewnoint.      By   Harford   Powel.    Jr  . 

1353. 

Public      interest      in      utility      development. 

1349. 

RescT^-ed     police     power     and     "scraps     of 

paper,"    1031. 

•Indicate.^:   illu.*=;t rated   articles 


Public    Relations    (Continued)  : 

Students,  !o  instruct  public  school,  in  rudi- 
ments of   utility   operation.    383. 

— ■ — Transforming  public  opinion.  By  6.  M. 
Kennedy.    1230. 

Trouble   calls,   prompt    attention   to.   creates 

good    will.    •889. 

Utilities  can   hasten,   how.   326. 

PjTometric  practice.  By  P.  D.  Foote.  C.  O. 
Fainhild  and  T.  R.  Harrison  (D», 
1499. 


Radio: 

Amateurs,  elementary  information  for    (D). 

1175. 

Amplification,   short-wave,  new  system.     By 

Edwin    H.    Armstrong    (D).   951. 

Antenna,  new  type  of  condenser.     By  S.  R. 

Winters    (D).    1118. 

Antennas,    flat-top.    capacitance.     By   W.   H. 

Eccles    (D).    554. 

• Aviation,    development   in.      By   M.    Bernard 

(D).   1440. 

Carrier-current     telephony     and     telegraphy. 

By  E.  H.  Colpitis  and  O.  B.  Blackwell 
(D).    1118. 
Cathode-ray    oscillography    and   its    applica- 
tion in  radio  work.     By  Lewis  M.  Hull 
iD).   1261. 

China,   station   in,    1500. 

Communication,    continuous    wave.      By    D. 

G.    Little    (Di.    1383. 

Communication.   Yap   and   modern   methods, 

805. 

Coupled   currents,    frequencies   and   damping 

factors.      By   Louis   Cohen     (D>.    1383. 

Damped    electric     oscillations.       By     R.     B 

Abbott     (D>.    132S. 

Deulsch-Altenburg    station.       By    J.    Mayer 

and  Dr.  L.   Hogelsberger    (D).   724. 
Electron    tubes,    some    operating    character- 
istics of.      By  W.   C.   White    (D)     1261. 

Engineers.   Institute  of.   Alexanderson   urges 

international     service     for     radio     engi- 
neers.   450. 
— • — Fog  signals    to   protect   navigation.    674. 

French    super-radio   station.    170. 

Generators  for  the  Army  and  Navy.     By  P. 

I.    Hiss    (D).    161. 
— ■ — German    research     ( D ) .    274 . 

Heterodwnie   receiver.      By   J.    V.    L.    HogaQ 

(D).    1118. 

High-frequency    absorber.       By    G.    Faccioli 

and    H.    G.    Bnnton     (D).    1499. 

-High    frequency    for    radiation.      By   J.    Sle- 

pian.     •1175. 

'High-tension     direct -current    machinery     for 

radio    spark     stations.       By     Rogowski 
(D).    54. 
— -^How    central    station    can    popularize.       By 
Orville    R.    Toman.    1484. 

Lafayette    radio   station.      By    S.    C.    Hooper 

(D).    IIIS. 
Moorhead  vacuum  valves.      By  O.  B.  Moor- 
head   and   E.  C.   Lange    (D).    1383. 

Nauen  high-power  station.     By  Felix   Linke 

(D).    893. 

Nauen     wireless     station.     148, 

-Paris,   importance  of  radio  center  of.   1383. 

Paris-to-London    service    (D).    1261. 

'Post    Office    station,     first    messages.    1013. 

Poulsen    arc  in  coupled  circuits.      By  P.   O. 

Pederson    (D).    1499. 

Railroad   signals    (D) ,   .554. 

Range  of  wireless  stations.     By  R.  Chenevie 

Trench     (D).    951. 
-  —Record,  navy  makes  new  long-distanoe.  615. 

Reduction    of    atmospheric    disturbances    in 

radio   reception.      By   Louis   W,   Austin 
*D1.    951. 

Relation    between    atmospheric    disturbances 

and    wave    length    in    radio    reception. 
By   Louis  W.   Austin    (D).   951. 

Static,   determining  direction   of.     By  L.  W. 

Austin     (D).    1499. 
Static     frequency     doubler     in     radio     engi- 
neering    practice.        By     Frederick     C. 
Rvan     fDi.    54. 

—- Static   frequency  troubles.      By  J.  F.  Peters 

*D).    1382. 

Telegraphy,    generators.      By    Karl    Schmid*. 

(D).    1383. 

Telegraphy,   rapid.     By  J.  Brun    (D).   1328. 

Telegraphy : 

Submarine.        By     Philip     R.     Courser 

CD).    441. 
Thermionic   valves   for  naval   uses.   By 
B.    S.    Gossling    (D),    441. 
Telephony : 

Consumers     Power     Company     to     usf- 

336. 
Long-distance   now   practicable.      By   J. 
H.    Dellinser.    142.    comment.    130. 
Digest    of    United    States   patents.      Bj 

John  B.  Brady   (D>.  1175. 
Experiments    conducted    to    popularize; 
672. 

Thousand-mile   amateur   radiophone.     By  J. 

O.    Smith     iD).    951. 
/To   aid   loiid   dispatching  of  southern  inter- 
connection.  900. 

-Transmission,    characteristics    of    frequencr 

doubler    applied    to.      By    T.    Minohara 
(D).    108. 

Undamped    oscillations    in    coupled    circuils 

fDl.   218. 

Vacuum    tube    amplifiers    in    parallel.      ^ 

R.   V.  L.  Hartley    (D>.   1499. 
Vacuum    tube,    three-electrode,    as    an    oscil- 
lation  generator.      By  Eijiro   TakagisM 
(D).    1261. 
— —Vacuum    tubes,     two    new.      By    Pierre    a. 
Boucheron     (D),    498. 

Valve  circuits  for  measuring  physical  quaa- 

tities.    By    R.   Whidington    (D).    611. 
Wired,  load  characteristics.     By  R.  D.  Dun- 
can,   1164. 
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Telephony    (Continued)  : 

Wired    radio,    recent    attainments,    634. 

— * — Wiretl.  recent  attainments.  By  R.  D.  Dun- 
can.   Jr.    (D).    49S. 

Wired   wireless  transmission.     By  Philip   H. 

Coursey    (D).  611. 

Rae.    Robert    E..    738. 

Rahm.    Edward,  Jr.,   14rr2. 

R;ulways: 

Bond    testers,    portable.      By    G.    H.    McKel- 

way    (D).   1062. 

Contact    sysiems.      By   Philip    Dawson    (D). 

328. 

Electrification : 

Chicago,    Milwaukee    &    St.   Paul    (D), 

440. 
Economic   aspects   of.    By   A,    H.    Arm- 
strong   D).    1117. 
France,   't>43. 
ill    Austria    iD).    107. 
Indian     (D).    317. 
Ma{?deburg-Leipsic-Halle.       By     Heyden 

(D).    54. 
Hain-line   railwa.V8  in   relation    to   traf- 
fic    working.        By     Philip     Nash 
(D).     lOOti. 
Necessity    ior    heavy    traftic.    558. 
Recent     (D).    1260. 

St.    Paul     Railroad    electrified,    branch 
of    (D).    1062. 

Electric    heating    on    Swiss    railroads.       B/ 

Henry   L.    Geissel.    1485. 

-Locomotives,    changes    in,    to    meet    demands 

for  heavier  duty.      By  Graham  Bright. 
(D).    328. 

New  York  and  New  Jersey  Port  and  Har- 
bor Development  Commission  (  D  i . 
440. 

iSnow-fightmg  methods.      By   E.   Seara    (D). 

3S5. 

Status  of   foreign   electrification.     By   E.   C. 

Zehme,    527, 

Substations.        automatic       railways.  By 

Charles    H.   Jones    iD).    385. 

Railroad  telegraph  and  telephone  engineering. 
By    Stanley    Rhoads    (D),    724. 

Randall.    R.    B..    1394. 

Ransom.    Allen    A..    510. 

Rates    I  see  also  Regulation  and  valuation): 

Adequate      service      must      precede      higher 

rates.    960. 

Adjustments,    satisfactory    service    essential 

factor  in.   395. 

Advance  in  rate  by  producing  company  does 

not    warrant    corresponding    increase   by 
distributing    company.    790. 

Apportionment    of    bills    after    rate    change. 

1184. 

^Apportionment  of  expenses  between  de- 
partments.   1071. 

Basic     rates      for      government      electrical 

workers,  57. 

Basing  rates    upon   100    per   cent   efficiency. 

1071. 

Basis    of    charge    for    service    connections. 

736. 

Basis,    unit,    for   wholesale    and   retail.      By 

N.    A.    Kemmish,    ♦425, 

California    commission     orders    6     per    cent 

cut.    898. 

-California   rates    reduced   by    another   4    per 

cent.    1329. 

California    tax     bill     followed    by    petitions 

for    higher    rates.    952. 

<:ambridge     (Mass.)     Elec.    Light    Company 

surcharge    and    fuel    charge.    109. 

Changes,    effective    date    of.     1496 

Charges,  apportionment  of  gas  and  elec- 
tric.  61. 

Charges    for    service   connections.    172. 

Charges.    ser\'ioe    and    minimum.    61, 

— ■ — Cities  cannot  enforce  low  rates  on  con- 
tra<'t    theory.    895. 

City  m   error  in  taking  rate  case  to  courts 

first.     1063. 

Coal    clause    as    applied    to    special    service 

and     to     supply     from     hydro     electric 
source.    395. 

Coal    clause.    Boston    City    council    opposes. 

500. 

Coal    clause    explained    to    customers.    270. 

Coal  "rider"  and  the  minimum  charge.  848. 

Coal    riders,    justification    of.    61. 

Combined     minimum     and     service     charge, 

620. 

Company  can  collect  legitimate  charge  ac- 
cident.! Ily  omitted  from  statement  of 
account.    620, 

Company    cinnot    advance    rates    by    filing 

tariff.    R18. 

CompenHrition  to  city  in  return  for  can- 
cellation   of   franchise.    904. 

Consumers*  Power  Company  does  not  think 

straight    rates    are    better    th;in    combi- 
nation.     By    B.    C.    Cobb.    541. 

Continued    at    East    St,    Louis.    61. 

Contract  rates  and  public  service  commis- 
sion's  powers   in    Vermont.    117. 

Contracts,   which    are  not  discriminatory  or 

unreasonable    defended    again  ^^t     super- 
session.   339, 

Cost     of     living     increased    compared     with 

public    utility    rates,    •1002. 

Cost    of    waiving   rights   must   be  borne   by 

utility.    1071. 

Cost    plus.    20    per   cent    paid    by   railways. 

1496. 

Costs,     power,     apportioned     among    classes 

of  customers.      By  G.  E.  Quinan,  1494. 

Rates,  customers  of  power  companies  con- 
testing, entitled  to  copies  of  others' 
contracts,    396. 

— — Decisions    in    Utah.    1 1 7. 

— ' — Deficit  in  watfT  department  must  not  be 
recouped  by  increase  in  electric.    848. 

Demand-charge  rate  form  favored  at  Wis- 
consin Electrical  Association  meeting. 
784. 

Differentials    as    applied    to    domestic    coa- 

sumers.    117. 


and     Valuation) 


es      (see     also     Regulation 
(Continued)  : 

-District  of  Columbia  consumers  cannot 
claim  equal  treatment  with  govern- 
ment,    1016. 

-Dollar  charge  for  first  kilowatt-hour  dis- 
allowed,   1124. 

-■Econfimist    urges  9   or   10   per  cent.    824. 

-EtTii'iency    insisted    on.    608. 

-•Ethciency,     rewards    for.     1071. 

-•Emergency  relief  not  always  justified.  1016. 

-Every  division  of  a  joint  public  service 
company  must  stand  on  its  own  feet, 
1016. 

-Extensions  of  service  as  affected  by  rate 
of   return.    676. 

-Fair  return  even  in  periods  of  depression. 
1335.    1504. 

-Federal  judge  sanctions  25  per  cent  profit 
on    gas.    396. 

-Franchise  rate  not  changed  on  ground  of 
unprofitableness,    903. 

-Fuel,  cost  of,  effects  in  North  Dakota.  228. 

-Fuel  charge,  Vermont  commission  orders 
eliminated.     1496. 

-Galena.    111.,    ordered    lowered,    149(i. 

-Gas     and    electric    departments,    904. 

-Gas  rate  acrptance  and  electric  rate  non- 
a.ctpl;iiirc,     452. 

-Government  may  obtain  service  rates  lower 
than    private    customers,    729, 

-Granting   rate    increases.    676. 

-Hawaii    commission's    attitude.     1496. 

-'Hearing  must  precede  order  to  increase 
rates.    903. 

-Higher  rates  wait  on  improved  service.   57. 

-Increased  rates  refused  because  of  unsatis- 
factory  service.    960. 

-Increase  m  contract  rate  between  com- 
panies,   1184. 

-Increase,  proposed  70  to  300  per  cent  in 
municipal  power  rates  is  unreasonable. 
395. 

-Increases    backfire   of    (comment),    341. 

-Increases,  electricity  and  water,  adjusted, 
452. 

-Increases,   good  service  must  precede,   452. 

-Indiana  increased.    1450. 

—Inductive  loads,  for.  By  F.  Scoumanne 
(D),    839. 

-Insufficiency    of    schedules.    •13. 

-Interest  on  bonds  not  an  operating  ex- 
pense,   736. 

-Judicial  department  cannot  cbange  public 
policy   as   to   utility  rates,    117. 

-Jurisdiction    to   restrain,   61. 

—Load  factor,  relation  of  to  diversity  of 
uses,    1128. 

—Loss,  eighteen  months'  operation  at  loss 
entitles    company    to    relief.    284. 

-Low    financial    burdens    and,    73 . 

-"Maximum  demand,  tables  for  estimating. 
By   W.   W.   Arnett,   Jr..   1172. 

-Minimum   bill    as    a    demand    charge,    172. 

-Municipality  can  control  rates  in  opposition 
to  state  commission  in  Colorado.   1128. 

—Must  have  fair  trial  before  being  declared 
confiscatory.    620. 

— Narragansett  Electric  Lighting  Company 
rate.    109. 

—Necessity  of  new  power  bouse,   1184. 

—New  Hampshire  Commission  on  valuation 
methods.    736, 

—New       Hampshire       commission       reduces 
Plymouth    Company    rates.    1126. 

—New  Jersey  utilities,  would  prohibit  from 
raising    rates    for    one    year,    332. 

—North  Dakota  Public  Utilities  Act  not  to 
affect     rates.     903. 

—Ontario  Hydro-Electric  Commission  lower 
rates.    1182. 

—Operating  expenses  include  federal  income 
tax.   903. 

—Power   factor    and    adequate   rates.    975. 

—Power  factor  rate  that  works  both  wa.vs. 
By    M.    L.    Sindeband,    1369. 

—Power    of   courts   and    commissions    over. 
508. 

—Prediction  of  proper  rates,   139^. 

—Preferential   rates    refused   to   city.    960. 

—Privileges  to  directors  are  discriminatory, 
676. 

—Profitable  and  unprofitable  years  must  be 
considered    together.    1184. 

—Property    values.    utilit.v    (comment),    409. 

—Publicity  of  accounts  reduces  number  of 
cases.     1180. 

—Public  sentiment  squelches  opposition  to 
increase,    552. 

-^Reasonable  return  from  exterS^ions  es- 
sential,    848.  ' 

—Reduced   rates   to   city.    173. 

-Refunding  in  1921  to  be  almost  »100.000,- 
000.    112. 

— iRelation  between  rates  and  ability  to  com- 
mand   new   capital,    1016. 

—Relation  of  stand-by  plants  to  allocation  of 
costs.    736. 

—Return  of  8.4  per  cent  indicates  pros- 
perity,   .339. 

—Return  to  normal  water  conditions  brings 
reduction    iji    agricultural    rates.    1016. 

—Rural    rates    in    Illinois.    1268. 

—Rural  rates  should  be  based  on  value  of 
service.    1115,     Comment.    1086, 

—Salaries  criticised  by  New  York  Commis- 
sion,   1491. 

—Service  charge  legislation  rejected  1b  Con- 
necti<ut.    1066. 

—Service  charge  permitted  small  company 
operating    several    busTnesses.    61. 

—Service  charge  permittecT  for  gas  but  denied 
for  electricity,    1268. 

—Service   connection   charges,   395. 

—Sinking-fund  payments  are  not  operating 
expenses.    904. 

—Sliding  scale  for  lighting  rates  sustained 
904. 

—Small  company's  power  rates  consistent 
with    use.    •1380. 

•Indicates  illustrated  articles 


Kates  (see  also  Regulation  and  Valuation  (Con- 
tinued) : 

»Small    utility    gits    increaseed    rates    in    ad- 

vaiK-e    of    improved    service,    736. 

Southern     California     Edison     rates,     seven 

per    cent    reduction .    334 . 

Steam-heating,     advanced.     117. 

Cteam-heating  service  is  by-product  of  elec- 
tric   service,    never   vice    versa,    1071. 

Street     lighting     and     commercial     lighting 

compared,    620. 

■ — Surcharge    abolition.     61. 

— I — Surcharge  allowed  California  companies 
cut    from   15   to    iO   per   cent,    952. 

Surcharge  and  full  clause  granted  Cam- 
bridge company  in  lieu  of  fiat  rate 
increase.     339. 

Tax.  income,  as  it  affects  the  rate  of  re- 
turn.  620. 

—t — Thirty  i)er  cent  surcharge  to  cover  transi- 
tion period  of  municipal  plant,  228. 

-Twenty  per  cent  lighting  penalty  exorbi- 
tant    904. 

Unit    basis    for    wholesale    and    retail.      By 

N.   A.    Kemmish.    425;    (jomment.    465. 

-Utility   may   sue   to   establish    fair    rate,  228. 

War    conditions    did    not    excuse    errors    in 

bills.    736. 

-Washington    commission    law    as    it    affects 

change  of  rate,  676, 

Worcester    company    reduces,    d91 . 

-Worcester    company    reduces    power     rales. 

615. 

Reactors,    current-limiting,    three-phase.      By    M. 

E.  Skinner    (D).  329. 

Rectifiers,  mercury-arc,  high-power.  By  Biroz 
(D).    722. 

For  large  output.     By  M.  Giroz    (D),  1005. 

Reed.    Charles    W..    962. 

Regulation  (see  also  court  decisions,  contracts, 
legislation    and    rates  i  : 

California     commission     investigation     aims 

to   restore  public  confidence,    388. 

Claim    tliat    losses    give     "business    value" 

called   absurd.    339. 

Comment.    46.5. 

Contract  offending  interest  of  general  pub- 
lic  disallowed,    395. 

— - — Co-operation  between  company  and  patrons, 
395. 

Deposits  to  cover  cost  of  service  connec- 
tions  prohibited,    395. 

Discontinue    service,     effect     of    application 

to.    452. 

Dual    utility.    1496. 

Georgia  commission's  views  on  rate  fix- 
ings. 395. 

Illinois.  Governor  Small  appoints  new  util- 
ity  commission.    388. 

■ Indiana  engineers  support  utility  commis- 
sion.   388. 

Kansas     wDuld    separate    utility    regulation 

from    industrial    coiirt.    388. 

Michigan     commission     dsia"pproves     'Voal 

clause."    391. 

New   Jersey,    to   take   power   of   removal    of 

utilitj^    board    from    governor     388. 

North    Dakota    commission's   power.    395. 

Public  misinformed,  says  Missouri  com- 
missioner   Noah    W.    Simpson,    52. 

San    Francsico    business    men    support    state 

comnijssion.    334. 

Service    free    to    municipalities    condemned. 

395. 

Service,    compulsory,    1450. 

Service,    continued   to   consumer   in    default 

is   discrimination.    1184. 

Service  extension,   duty   of  utility  in,    1496. 

Service,  extension  of  -wrrvlce  to  unprofitable 

locality.    1335. 

Service,   extension    rules.   New  Jersey  Board 

of   Public   Utility   Commissioners.    110. 

— • — Service,  inadequate  service,  responsibility 
for.    904. 

Service,    night    service.    1185, 

Service,    refusal    of    service    where    amount 

due  is  in   dispute,    1335, 

Service    standards    and    original    cost,    676. 

State  regulation  of  utilities  essential,  gov- 
ernors  hold,    363:    comment.    353. 

— < — West  Virginia  commission  being  officially 
investigated,    388. 

-Wiring,    interior,    municipal    regulation    of. 

453. 

Yale  Law  School,  supplementary  course  on. 

447. 

Relays: 

^Applications    and    testing   practice.      By    H. 

P.  Sleeper    (D).    161. 

Application    to    large    power    s.vstems.       By 

R.  F.  Gooding.   •1421;  Comment.   1409 

Connections,    typical.      By   Lewis   A.   Terren 

(D),    217. 

■'^or   strong   currents    (D),    554. 

.Reverse -power,    testing.      By   A.    N.    Geyer. 

940, 

Reverse-power,     testing     without     removing 

leads.      Bv    Raymond    Bailey.    •319. 

Selection    for   large    power    system.      By    R. 

F.  Gooding.    ^987. 

Tendencies  in  protection.  By  R.  N.  Con- 
well,    255.      Comment.    242. 

Tests  and  inspection.     By   Raymond  Bailey, 

'S09,   Comment.    800, 

Toronto    Power    Company's    system.      By    P. 

Ackermin     (D>.     1498. 

Research,  engineering  foundation  need  for  scien- 
tific re^^earch  on  large  scale  urged. 
1182. 

Research  in  pro^Tess  and  completed  and  sug- 
gestions for.  163.  442.  666,  894.  1176. 
1441. 

Resistance  of  melals.  By  P.  W.  Bridgman  (D). 
838. 

Resistance  regulators  with  saving  in  resistance 
material       By  R.    Richter    (D).    1118. 

Resistance,  wide  variation  of.  obtained  with 
three  switches.  By  Victor  M.  Arana. 
•325. 

Resistor  materials  used  for  heating  purposes. 
By    H.    O.   Swoboda.    944. 
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Kc6pess.    Roland    B..    T3S. 

Kt-3Uscitation    from    shock    by    prone-pressure 

method.    i^ryZ. 
Rheostat,    barrel.    1.600    amp.    at    125    volts.    By 

Frank     H.     Broome.     •S'J7. 
Fresh-water     handles     i>00     kw.     at     4  000 

volts.      By    D.   J.    Locke.    •1428. 
Rhode   Island  Electrical    League   starts   co-opera- 
live    campaig-n.    614.    955. 
Rhode    Island    Public    Utilities   Commission    bill 

to   increase  powers   of,   616. 
RidKWay.    H.    G..    737. 
Rivets,   heating  by  electricity.      By  J.   R.   Bower 

(D).     664. 
Robertson.    W.   E..    "14.^2. 
R.ibbins.    Walter.    •244. 
Rochester    (N.  Y.l.    Gas   &   Electric  Corporation. 

organization    chart.    496. 
Rock-drill    steels    too    short    for    use    reclaimed 

by   weldinr.      By   W.   T.   Ober.    •943. 
Rocky  Mountain   Electrical  Co-operative  League. 

1389. 
Rocky    Mountain    Electrical    League    selects    em- 
blem.   113. 
Roentgen    rays: 

Roentgen   ra,v3    (see   also    X-ray*; 
transformers,    high-tension.      By   Russell   S. 

Wright    (Dl.  .'SS4. 
Roentgen    rays,    transformers,    high-tension,    for 

X-ray    purposes.      By    Reginald    Morton 

(D).    440. 
Rolling  mills: 
Some      methods     of      obtaining      adjustable 

speed    with    electrically    driven    rolling 

mills.  By  K.   A.  Pauly    (D).   1261. 
Rosa.    Edward    Bennett.    1144. 
Ross.    H.   C.    •905. 
Ross.    H.   S..    1394. 
Rotary-converter   practice.      By    A.    Barjon    (D), 

1061. 
Rotating    equipment,    ventilating,    806. 
Rough.   George  C  230. 
Rowe.   Hartley.   1451. 
Rowell.   Chester  H..   173. 
Ruffner.    C.    S..    •849. 

Rubber  mills   favor  synchronous  motors.   221. 
Rubber    industry,    application    of    electric    power 

to.    (D).    723. 
Rubber   industry     power   in.    A.   I.    E.    E.    meet 

ing.    111. 
Rural    service : 
Costs,    rural    and    other    service    compared 

649. 
Extensions   of    ser%'ice   into    rural    territory. 

620. 

Indiana    rules.    214. 

Lines    owned   bv    farmers.      By   C.    S.    Ken 

nedy.     1243. 

Problems.    Indiana   Electrical    Society.    168 

^Profitable   field,    says    D.    L.    Gaskill    (inter 

view>.    •1445. 
Rates    must    cover    all    costs. 

Kamnierman.    189. 

SelTing   from   high-tension  lines. 

^Unprofitable      business.       1097. 

1087. 

Voltages   best    for   rural   distribution.    863. 

Rutland     C.    J..    118. 
Rvan     Victor    A..    564. 
R.vder.  Gilbert  E..  8.50. 


Sadler.    Roy.    962. 

Safety     first,     impressing    ideas     on    employee*. 

•609. 
Safety,     sane    versus    insane    safety.       By    Kas- 

sandra.    1049. 
Safety: 
-Willful    destruction    of    electrical    apparatus 

a   men  ice.    215. 
Salaries:    Commission    insists   on   full    knowledge 

of  salaries  paigl  by  utilities.    1184 
Salem       (Mass.)       Electric      Lighting      Compan.v 

plant.    'SST. 
Sanborn.    Robert   P.,    622. 
San  Joaouin   Light   &   Power   Company: 
'Kerckhoff    development.       Bv    P.    C.    Starr. 

•471.    •041:    Comment.    465. 
^Substations,     outdoor.      By     L.     J.     Moore. 

•1365. 
Santa  Fe   <N.M.)    Water  &  Light  Company,   cen- 
tral-station office  fits  local  architecture. 

1116. 
Sarnoff.    David.    "1336. 
Sawmills,    power    retiuirements    in.    379. 
Sawyer.   P.  B..   285. 
Scheffler.   Fred  A..    •510. 
Scientific    and   industrial    research.    163. 
Schwab.    Mr.,    exemplifies    the   beautv   of    optim- 
ism.    By  Frank  W.  Chase.  149. 
Searchlamps.    United    States   Army.      By   Chester 

Lichtenberg    (Dt.    106. 
Searchlamps     with     several     light     sources.       By 

I.  Kiefer    (D).  892. 
Searchlights :       Arcs,    high-current,    with    special 

reference  to  searchlights.     Bv  J.  Palev 

Zorke    'D).    384. 
Segur.  F.  B..   1393. 
Semenza.  Guido.   849. 
Service,   central-station: 
Ideal     power    service     from    viewpoints     of 

seller  and  buyer.   952. 

Value   of    continuous    service.    960. 

Shannonhouse.    G.   G.,   Jr..    1394. 

Sharp.    John   T..    Jr..    737. 

Shaw.    Walter    A.    1393. 

Shawinigan  Water  &  Power  Company  issue,  CIS. 

Sheldon   Memorial    Foundation.    170. 

Shepherd,  C.  H.    ^1073. 

Sherman.    Ra.vmond    D  .    1336. 

Ships : 

Diesel-engine   electric   drive   for   ocean-going 

fregiht   ship,   614. 
Electric   cableway   helps   build   scout   cruis- 
ers, 1093. 


By    J.    O 


•875. 
Comment 


Sh'ps     (Co:>tinuedl  : 

Elect:  icity   on  merchant,      Bv  E.   D.   Dickin- 

.son    (D).  664. 

Generators  for  ship  propulsion,  alternating- 
current.  By  E.  H.  Preiburghouse  (D). 
384. 

Guiding  by  submerged  cables.    By  Loth  (Dl, 

274. 

-Merchant    marine    searchlamps.      By    G.    E. 

Young    (D>.   780. 

Motors,    synchronous,    for       By   E.    S.    Hen- 

ningsen    <DI.    497. 

Tennessee,   electrical  eouipment    on     •.S46 

Tennessee,    navy   satisfied    with    tests     144(i. 

Turbine  drive  high-speed  of  merchant  ships. 

By  Eskil  Berg   (Dl.  665. 

— — Turbo-generutor    electric   drive.    614. 

Shovel,  electric.  :n  open-cut  mining  By  C.  R. 
Fisher  and  H.  G.  Head    (Dl.    ^273. 

Show.  Kansas  City  electrical.  59. 

Sickels.    M     C.    ^792 

Signal  Officer.  Chief  United  States  Army.  (D), 
162. 

Silk-mill  production  aided  by  applying  variable- 
speed  drive  to  twisters.   'SSe. 

Simpson.  Frederi,-k   G..   850. 

Skagit    River  development.  ■  875. 

Skin  effect  in  iound  conductors.  By  Breitfeld 
(D).    218 

Skinner,    Herbert    H,     962 

Smith.    George    OUver.    738. 

Smith.  Dr.  George  Otis  urges  ample  coal  reserves 
for    utilities.     1330. 

Smith.    J.    Allan.    510. 

Smith.   Julian   C.    '1509. 

Socii?te  Hydrotechnique  and  its  electric  map  of 
France.     (D).     108. 

Society   for    Electrical    Development: 

Attacks  underwriters'  figures.  277-  Com- 
ment.  428, 

Expansion    (comment).   531. 

Fire  Underwriters'  figures,  attack.  277. 

Goodwin    joins.    ^557. 

New  plans,   1141. 

Rebirth.       By    Earl    E,    Whitehorne.    '1163 

Comment   1141. 

Wakeman.    J.    M.    resigns.    '1123. 

Society  for  Promotion  of  Engineering  Education 
forms  New   England   Section.   674 

Solde.-ing  _tool.     electric.      By    J.     H.     Mayforth. 

Southern    California    Edison    Co  • 

Distributes     86.634.800     of     stock     in     four 

months.    1438. 

Dividends,     (ncreases.     387. 

Expansion   progiam.    six-year    448 

Issues    SIO.000.000    in  bonds.    221. 

Not   to   delay  construction   program     ll'"* 

Southern  Idaho  Electric  Light  and  Power  Users' 
Association.   1386. 

Southern  Power  Company  development  hinges  on 
rate   increase.    444. 

Southwestern  Electrical  and  Gas  Association 
Discuss  power  factor  and  electrical 
merchandising.  1332, 

Spare  parts  to  lieep  in  stock  in  industrial  plant 
1169       By  Frederick  Krug. 

Speed  control  for  paoer-miU  drive.  By  Stephen 
A.  Staege    '603. 

Spencer.    H.   N.    1187. 

Spoehrer.    Herman.    •1072. 

Sprague.  Frank  J.  to  receive  Franklin  medal. 
1124. 

Springfield  dispute,  plan  to  settle    331 

Springfield  Gas  &  Electric  Company  to  suspend 
because  of   Franchise   refusal     164 

Sproule.   TilBtnas.   677. 

Squier.  Major-general  George  C.    ^509.   ^976. 

Standard  Gas  4  Electric  Company,  larger  con- 
struction  program    for   1009.    1506 

Standardization,  international.  By  Dr.  P.  G. 
-^gnew,    845. 

Electrical  apparatus,  basis  for  standardiz- 
ing     By   E.    E.  George.   372 

Stanley.    R.    W,     1509 

Stanton.    Robert    M..    821. 

Statistical : 

Central-station    operations,    1317. 

Central-station    output.     'SS?. 

Central  station  output  and  revenue  No- 
vember.   326.     '315.    comment      -'9' 

Central-station  output  of  nine  electric  sys- 
tems in  1920  exceeded  1.000.000.000 
kw-hr,  each.  924. 

Central-station  output  for  1920  was  46  700  - 

000.000    kw-hr,.    '45. 

Central-station     output     for     1920     nearly 

forty-four    billion    kilowatt-hour     618: 
Comment.    1487, 

Electrical    business    in    1920.      By    T.    Com- 

-merford  Martin.    304. 

Electrical    industry    will     require    $10  371  - 

000.000   by  1925.    •9, 

Industrial   load  reaches  low  level.    '1046. 

Operating  ratio  of  light  and  power  systems 

•766.     Comment.  751, 

Output  of  27  major  companies     14S7 

States,  electrical  importance  of  the    ^651 

Southwestern    states,     electrical    imnortance 

of  the       By  T,  H.  Arnold.   1048. 

Stators.  calculation  of  the  mechanical  strength 
By    H.    Pistoye.     (Dl.    1174, 

Steam    station,    -.ffect    of    load    factor    on    costs 
By  Peter  Ju-.ikersfeld.   '85       Comment.   130 

Stearns.    W.   G,.   62. 

Steel,  effect  of  ;-ate  of  cooling  on  properties  of 
carbon  steel.  By  C.  Nusbaum  and 
W.  L.   Cheney     (Dl.   781. 

Steel  mills  (see  also  Blooming  mills  and  Roll- 
ing mills)  : 

Cost  of  rolling.    By  G,  E.  Stoltz    (D)     1494 

Motors,      By  W.   W.  Wood    (Dt.    1497, 

Steel-mill  frequency  problem.  By  B,  G.  Lamme. 
•921,      Comment.   918. 

Steel-mill  power  costs  distributed  on  machine- 
hour  oasis.   1122. 

♦Indicates  illustrated  articles 


Steele.  H,  G..   •1186, 

Steinmetz.   C.  P.    'comment),   241, 

St.    Lawrence    power,     what    it    means    to    New 

England.    Harriman   tells,    114, 
Sticht,  C.  A..   1187. 
Stirling.    Charles.    510 
Stokers,   chain-grate,    maintenance   of.      By  John 

M.   May.   253. 
Remodehng    stokers    and    furnaces    adds    to 

capacity.      By  T,   A.  March.    •196, 
Stone.   Charles   Augustus.    ^132. 
Strickland.    H     S..     'SOe. 
Strunk.    Walter   C.    1130. 
Substations,    automatic: 
Submerged   insulated   wire,    current    flow   around. 

By  O.  Oldcnberg   (D),  162. 
Substations; 
Dayton,     cost    and    characteristics    of    new. 

By  W    Shuler.   ^374. 
Graphic    records    show    when    equipment    is 

overloaded        By    G.    M.    Hardy     1488, 
Outgoing  lines,   economical  construction.   By 

A.  L,   Johnston.    ^207. 

Switch,    automatic   disconnecting,    for   small 

substations   Georgia   Railway    &   Power 

Co..    '96. 
11-kv.    for    oil    fields.      By    S.    B.    Severson, 

•830. 
Substation,    autoaaatic: 
Checking  up  on       By  Charles  H.  Jones,   (Dl. 

1061. 

Emergency    operation    of.    1430 

For  alternating-current  railway  signal  power 

supply.      By    H.    M,    Jacobs.    (D).    107, 

Kansas  City  to  have  record  system.  1126. 

Mine.      By  Graham  Bright.    •SI?. 

Substation,    outdoor; 

^Simplicity     .'n     layout.      By     L.     J.     Moore. 

•1365. 
Sullivan.    J,   D..    •791. 
Summer.  M    D  .  962 
Sunny.   Bernard   Edward.    174.    808. 
Sunspots.    electric    and    magnetic    variations    and 

disturbances      By     J.     B.     Whitehead. 

1371 
Superheaters,    modern    practice.     By    H.   B,    Oat- 
ley.    (D).   138. 
Superpower: 

London  superpower  scheme.   898. 

Mouth-of-mine    plants    found    impracticable 

for  superpower  project.   1063, 
New    York     district,     feasibility    of    hydri- 

electric    power    for.      By    Col.    William 

B.  Parsons.  ^525.      Comment;  523. 
Northwest     superpower     survey     committee 

organized.    1008. 

Plan,    legal   and   financial   aspects.    •1153. 

Superpower  Sur\-ey: 

Murray  declares  system  must  have  adequate 

return.   220. 

National      Coal      Association      slander.      Dr. 

George  Otis   Smith  answers.    450. 

Plants    prac'icable    for    anthracite    regions. 

says  Murray.   1178. 

Program,    private  initiative  not  discouraged 

in.   446, 

Superpower  investigations.  By  W.  S.  Mur- 
ray.  '27. 

Sutherland.  A.  G..  565. 

Swan,    .\lfred.    17;J. 

Sweden.  Electro  industry.  By  Sigurd  Halden. 
(D).  665. 

Switches : 

Automatic  disconnecting,  for  small  substa- 
tions Georgia  Railway  &  Power  Co., 
•96. 

Automatic,  mounted  overhead.      By  Alex  H. 

May.     •322 

Disconnect,    and   horn    gap    cut-out.      By   H. 

L.  Wood.   •1439. 

Disconnecting,  opened  without  strain  on  sup- 
ports.     3y  George  S.  Humphrey.    *320. 

Grounding,   remote  hand-operated.    By  C.  C. 

Robinson.    *1486. 

Inclosed    fused   2.500-volt.    ^1492. 

Mechanical   foices  acting  on.     By  L.  B.   W. 

Jolley.    (Dl.   218. 

Oil.    a'.x-idental    closing   prevented   bv   spring 

device.      By  John  E.  McCarthy.    •1373. 

Oil.  overhauling.      By  F,  I,  Morgan.   '193 

Oil.  protecting.   '826  by  A.  P    Ro.val. 

Standardized  mcunting  for  outdoor  switches. 

coils  and  fuses.  By  P,  P.  Ashworth. 
•205. 

Switchgear    prc-blem    in    power    house.      By 

R.  A.  Bolton,    (Dl,  216. 

Pintsch    "■glim"    lamp    for    switch    circuits. 

By  Dr.  Schroter.    (Dl.    1061, 

^Temperatures   for  switches,    buses   and   bare 

conductors.  Electric  Power  Club.  49. 

Switchboard  of  record  size  shipped  to  South 
Africa.    674. 

Switchboard  made  of  standard  parts  is  com- 
pact and  safe.  By  F.  W.  M-Graw. 
•1359 

Switchboard  mounting.  By  John  F.  Hanley. 
•434. 

Switch  bouse,  new  type  prevents  bus  short  cir- 
cuits. By  B.  G.  Jamieson,  '761.  Com- 
ment.   750. 

Switzerland: 

American    capital    to    finance    electrification. 

225. 
American-Swedish       electrical       commission. 

880. 

Plant  under  a  mile  head.   •529. 

Power    stations,    winter,    816. 

Railwa.v  electrification  making  fast  progress, 

11-34. 
Water  power  and  adequate  electrical  supply. 

94. 
Swittenberg.    R    Lee.    ^793. 
Symbols    for    electrical    equipment    in    buildings. 

1066. 
Symonds.   N.   G..    •151U. 
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Exemption    )f  utility  aecuritiee  from  federal 

taxation  urgrcd.   1120, 

iljidiana    utility,    tu    be    less.     l'>Ot>. 

Jobber   may   be   manufacturer   under   excise 

tax    chanpe.    23*2. 

New    York    ?tate    tax    as    it    affects   outside 

utilities.   a39. 

On  a  war  basis  in  peace  times    (Comment! . 

033. 
— I — Questionnaire     submitted     to     business     or- 
ganizations.   1  .">(>(> 
— . — Raise.    California    legislature    quashes.    335. 
Technical  and  practical  men.   co-operation   of  in 
industry.     By    Howard    D.    Matthews. 
992. 
Telegraphy    (see   also   radio  telesraphyl : 

Automatic   sipnalinc,    lonp-distance.      By    R. 

T.    Kins-    and    E.    J.    Barnes    ID),    14!>f>. 

Cables,   impedance  nf  submarine.      By  Doutr- 

las  C.    Gall.    (D).    441. 
Conductor-directed  radio  for  interplant  com- 
munication.     B.  Gervecke.    (D),  218. 

Wisconsin     utility     rate    increased,     11     P^r 

cent.  144»>. 

Machine.      By    Arthur    James    Polley.     (D). 

1383 

Paper  by   A.   G.  Pierce.   1472. 

' Printing-,  development.     By  J.  O.  Carr.    (D). 

1007. 

Submarine  cables.      By  A.  L.  Kimball.    <D). 

781. 

Submarine    cable    to    East    Prussia.      By    E. 

Muller    CD).    1440. 
Telephone.*  Bell,   service  in    1921.   filO. 
Telephone  companies,  play  fair  with.   861. 
Telephony,    automatic."     By   J.    H.    Reyner.     fD). 
108. 

Automatic    exchange,    ringingr    machine    for. 

Bv   F.    P.    Dhunjohn.     (D).    611. 

Ear   felephone.    small.      By    L.    Weber.    'D). 

1328. 
Guided-wave  telephony.      By  Charles  A.  Cul- 
ver.   (Dl.    781. 

Lines   have    no    right    to    monopolize    hig-h- 

way.   336 
— — Longr-distance    svstem    of    the    United    King- 
dom.     By     Sir     William     Noble,      I  D> . 
1175. 

Loud-speakinp:.      By  Philip  R.  Coursey.    (D>, 

893. 

Lip-htfhff    mains,    over.      By    Belleville     (D). 

329. 
'Multiple-harmonic,    epoch-making    contribu- 
tion  on    (comment),   523. 

Railway    traffic    control    b.v    telephone.      By 

T.   F,   Lee.    (D>.    1118. 

. .Tai>ping    circuits    during-    war.       By    A.    Car- 

letti    (D).    1499. 

Telegraphy     and     discussed.       By     John     R. 

Carson    CD).  1499. 

iWireless.   recent   developments.    (D).    274. 

Telluride   Power   Cf^mpany    wants    more    time   to 

complete  Beaver  River  project.    788. 
Temperature     limits     of     large     alternators.       By 

Mark   Meredith.    710. 
Tempering  bath,    oil.    proper  care  of.     By   C.   T. 

Hathawjv.  212. 
Tenney.    Charles    H.    &    Company.    Boston.     Hold 

sales  conference.  663. 
Testing: 

— * — Electrical  machinery.  By  H,  E,  Mellor 
(D).    1499 

^Laboratory   in    Germany.    ^D).    Ifl2. 

Loop    test    for    high-resistance    faults     CD). 

554. 
-  — Small     eouipmcnt,     simple    board     for       By 

A.  H.  Piatt.  •380. 
Texas    utility    act,    841. 

Includes    municipal    plant    regulation.    164. 

Textite  mills,  application  of  electricity  to.  By 
J.  T.   Handles.    (DK  950. 

■ Continental    I'ractice   in   electric   drive.    718. 

Th.-irp.   W,  J.,    62. 

Thayer.   Harry  Bates,   •1406. 

Thermometers,  platinum  resistance,  construction. 

By  T.    S     Sligh.    (D),    1175. 
Theoretical      engineer     has      important      function 

New    York    men    hold.    1013. 
Thornton,   Frank.   Jr..    119. 

Tidal    power,    Fraiue    to    undertake   the   develop- 
ment   of.    934. 
Tidal-hydro-electric  scheme.   British   governments' 

ooo.noo-hp  .  11.5. 

Ti'lcman,    ^'illiam    J..    1073. 

Tillni,in.    R.    H.,     -1393 

TimnK-rman.    L.    B..    850. 

Tin  pin te  mills,  electrically  driven.  By  W.  E. 
Taylor.    (D).    162. 

Titles  for  industrial  plant  electrical  men.  (com- 
ment,),   353. 

Todd.    J,    A  .     173. 

ToIIes.   E    Donald.    •906. 

Townc.  Henry  R..   1187. 

Traction    (see  also  railways)  : 

Berlin  railways.      By  Wechmann.    (D>.   553. 

Catenary     system,     motion     phenomena    on. 

By    E.    Zenlman     (D(.    1498. 

Diesel-electric  motor  cars.    By  Lucien  Pahin, 

1381. 

One-man    safety   oar.     By    Harry  L.   Brown. 

rD).   553. 

Substantial    energy    saving    on    Philadelphia 

Rapid   Transit.    (D).   723. 

Tractors   (see  trucks). 

Ti-ade.    domestic : 

Acceptances.    1 337. 

■^^— Alximinum  conductor  bookings  show  in- 
crease, 399. 

Apparatus  .shipments.   64. 

Appliances,   socket.   64.   739.   1020.   1132. 


Trade,    domestic    (Continued)  ; 

Circuit    lirt-alccr,    air.    1270. 

Armorrd-.nmhK  tor.     flexible    64.     176.    455. 

56fi.    11  SO. 

'Arresters,    lightning.     2HN. 

Arresters,    pole  top,    deliveries    ruling    short. 

399. 

Brass  rods,   sheets  and  tubes.   1270. 

Brushes.    343,    1337. 

Business  conditions    getting   better.    1013. 

Business    conditions    indicate    upward    turn. 

1131. 

Buyers'    market    predominates    after    heavy 

year.    63. 

Cancellations,  causes  and  remedies.  15. 

— ' — Carbon  industry  needs  tariff  protection.  704. 

Castings,    malleable    iron,    in    easier    supply. 

343. 

Census    report    of    electrical    manufacturers. 

1454. 

Collections,    leniency   may   have    advantages. 

287. 

Collections,    St.   Louis.    175. 

Conduit,    64.    121.    455.   964. 

'Copper.   288.      (Also  see  Trade   and  Market 

department    in    every    issue,) 

Costs    of    materials    in    buildings    analyzed. 

1075. 

Cotton.   795.   908, 

Credit.    gen;;rous    foreign,    will    help    domes- 
tic   businees.    241. 

Cross-arms.    343.    679.    963.     1512. 

fiffieiency  in  business  to  help  meet  demand 

for  lower  prices.   1068. 

Fans.    399.   739. 

Palling  market,  nothing  to  fear  in  a  633. 

Farm-lighting    plants.    331.    513. 

Fiber   conduit.    679. 

Fixtures.  511. 

Fixtures  design.    1019. 

Fixture    standardization.    1074. 

"Fixture."     war. ted,     a    better    name    than. 

By  Regin:ild  Trautschold.  937. 

Freight     prenavment     advocated    by     supply 

jobbers,    964. 
Fruitful    field    for    engineer    and    manufac- 
turer.      (Comment).    917. 

Glassware,    lighting,    232. 

Grain.    176. 

Hardware,  pole-line.  64.  399,  455.  680.  907. 

963. 

Heating  devices.    1453. 

Hoover    outlines    aims    in    commerce    dept. 

680. 

Insulation.    456.    852 

—> — Insulation   manufacturers   optimistic.    1454, 

Insulators  high-tension,  porcelain.   175.  624. 

Lamps.    64.    1074.    1337.    1453. 

Lamp  companies  on   a   four-day-week   basis, 

288. 

Lamp,    miniature,    new   selling  plan.    176. 

Line    materials.    1019. 

Loom,   120,    1132. 

MrUleables.    151.1. 

Manufacture.  American,  virtues  and  vices  of 

(comment).  1400. 

Manufacturers,    outlook    favorable   for.    793. 

— — Metal -market      situation       (see      Trade      and 
Market    department    in    every    issue). 

Motors,    fan.    1396. 

Motor  manufacture   standardized.    837. 

Motors,      washing-machine,     standardization, 

287 

Meters.    231.    566.    739.    1270. 

New  England  business  shows  hopeful  signs. 

1131. 

Open  vs.  closed  shop.  231. 

Organizations,      governments'     attitude     on, 

1389. 

Poles     624.    907. 

Porcelain.    288. 

Price   guaranteeing,    512. 

Price  reduction  not  yet  a  stimulus  to  trade. 

567. 

Prices  on  electrical  materials.  794, 

Radio  manufacturers,   739. 

Radio  manufacturers  consider  plan  to  organ- 
ize.   728. 

Ranges.    121.    851. 

Reflectors,    industrial,    512. 

Refractories.   851.   1188. 

Refrigeration   mechanical.   964. 

Sales   of   three  producers.    1920.    total  $632.- 

000,000.     851. 
— . — iSales   tax,    l.^l'J, 
— • — Schedule   material.    456,    1271.    1306,    1454. 

Sheets,    electrical.    400,    1010. 

Signs.   1189. 

Southwest    electrical    market    shows    encour- 
aging acti\'itv.   063. 

Steel,    511,    .'jfi6,    908. 

'Stocks.     Chicago,     need     for     building     up, 

l.'>12. 

Supply    items.    74  0. 

— ■ — Switchine^  cnuitimcnt.  623. 

Tower    market     1188. 

Trade  practices  and  living  costs.   917. 

Transformers,   distribution,   ten  per  cent  re- 
duction.   455. 

Vaciium-cleaners.    670.    795. 

■Washing   machines.    .399.    795.    1337. 

Wire.   64.   342.    740.    007,    1131.    1395. 

Wiring-material.    64. 

Trade.    Foreign  : 

—Appropriations  committee  approves  items  in 

aid  of  exports.   1320. 

British  and  United  States  exports.  287, 

British     institution     of    electrical    engineera 

semi-centennial.    1266. 

British     lamp    prices,     566. 

British    manufacturers    active    in    standard- 
ization,  1180. 

Copper,    export,    financing    full    of    meaning 

to   electrical   industry,    4.5.5. 

England's   future   in   electrical   manufacture. 

1395. 

•Indicates  illustrated  articles 


Trade,    foreign    (Continued) ; 

— • — Exports.    April    valued   ;it   $0,085,598,    1395. 

Exports,    February.    lr)lal    $13,632,478.    852. 

Exports,    hundred  nulhon    mark    passed    for 

1920    eleetrical.    342. 

Exports,     January,     $15,332,955     set     new 

high  mark.   624. 

Exports.     March,     total     $9,782,045.     1019. 

Exports.  November,  reach  $10,488,628,  175. 

European     market     will     grow     with     power 

development.    *  389 . 

Fans.    1511. 

iGermans    active  in    regaining   foreign    trade. 

7011. 

Germans  again  undersell  export  market,  852. 

German  producers'  reports  show  high  labor, 

456. 

Germany    and    Austria,    business    situation. 

By  S.  Silberstein.   541. 

Germany,    motors,    232. 

India,  future  market  for  electrical  ma- 
terials.   567. 

J.ipanese    market    development    expected    by 

summer,     231. 

Lamp.   metal-fi>ament.   exports,    1188. 

— — Motor    exports.    1074. 

— * — Orient   trade  pitfalls  and  possibilities  in.   400. 

Russian     electric     industries     at     low     rate. 

740, 

Swiss  electrical  manufacturers'  high  pro- 
duction  costs,    1271. 

Tariffs.    French    and    Spanish    higher.    14.53. 

Wire    exports    for    1920    more    than    eight 

million.    623. 

World  trade.   Calvert  Townley  suggests  new 

method  of   stimulating,   1366. 

Transformers: 

Air  spaces  under  transformer  reduce  tem- 
perature.     By  J.  J.  Luchessa,   *1375. 

Dimensions  of  auto-transformers  and  boost- 
ers.     By  F.   Horschilz.    (D).    553. 

— ' — Drvintr  out  large  transformers.  By  S.  H. 
Abbott.    (D),   949. 

Transformers,  electrostatic.     By  F.  C    Blake 

(D).    274. 

Heat    dissipation    in    transformers.      By    M. 

Vidmar.     (D).    892, 

Iron    loss    of    sheet    samples.      By    Thomas 

Spooner,     •91, 

Maintaining.      By  G.  W.  Schmauder.   1310, 

Materials     required      for     standard      outdoor 

transformer  installation.  By  P.  L. 
Lovett.    •770. 

Oil-filled  transformers  near  inflammable  ma- 
terial set  in  concrete  vat.  By  W.  0. 
Heston,     •1321. 

Polarity,   subtractive  or  addition   for   sm'^l'^- 

phase  units.  By  C.  W.  Piper.  •258. 
Comment.    243. 

Ouench,    (D).   •106. 

Room,  semi-inclosed  allows  free  air  circula- 
tion.     By  G.  Wagschal.   ^153. 

Station   for  factory  yard.    •885. 

Three  phase,    suppression   of   third  harmonic 

in.      By   H     Pistoye.    (D).    1381. 

220.O00.volt.     building     first.       By     Clinton 

Jones.   *301.  comment.  299. 

220.000-volt     and     165.000-volt,     •1284. 

Transformers,    instrument : 

Convenient  disconnecting  switch  for  current 

transformers,    •1050. 

Phase    errors    in.      By    Goldstein.     ( D ) .    274. 

Polarity,   testing.   By  D.   A.   McNulty.    •1372. 

Silk-film   device  prevents  damage  to   opened 

current  transformer.  By  R.  H.  N. 
Lofkyer.    ^655. 

Standardization    wanted    by   companies.     By 

£.  A.  Fletcher.   653. 

Testing,    new    method.     By    R,    S.    J.    Spils- 

bury.    (D).    781. 

— ■ — -Voltage-  errors  in  how  to  correct  for.  By 
J    B.  Gibbs.    (D).   408. 

Transmission : 

Alternating  current  lines,  determining  char- 
acteristics bv  hvnerbolic  charts.  By 
Blondel   &  Lavanchy    (D).  440. 

Calculations     of     long-distance     high -volt  age 

lines       By  A.    McKinstry.    (D»     53. 

Cliarts     foi<     quick      solution      of      line-drop 

problems.  Bv  E,  P.  Peck.  •1238;  cor- 
rection.   1426:   comment.    1208. 

Costs    effect    of    high    costs    on.      By    E.    B. 

Mever.    25. 

Cost  estimate  for  60.000-volt  line.      By  Paul 

P.    Ashworth.    1048. 

Cost    of   66-kv.    spur   line   $6,630    per   mile. 

By  C.  R.  Oliver.  431. 

— ^ — Costs,  pole-line,  reduced  by  un  us  vial  chti- 
struction.      By  M.   T.   Crawford.    *1.373. 

Distribution  of  electricity,  Bv  W.  B,  Wood- 
house.    (D),    385. 

Economy,    optimum   conch tions.      By    Baticle 

(D),    837. 

Extensions     on     cross-arm     braces     support 

ground  wires.  By  J.  J.  Luchessa. 
•005:    correction.   1430 

Equation  for  long  lines  (Comment),  52.3. 

Extension  rules  for  northwest  being  formu- 
lated.  1011. 

French    tran  amission    line    for    110    kv.     B.v 

M.    A,    Henriod.     •983, 

Fusing  44.000-volt  transformers.      By  P.  P. 

Ashworth.    261. 

Graphic     m*'thofI     for     the     calculation     of 

high- volt  age  lines.  By  W,  Koch  and 
W.   Maarcr    (D).   1327. 

Grounding   switch    for   outdoor  high -voltage 

lines.      By  W.  R.  Battey.   •653. 

High- voltage,    in    Switzerland.    By    I.    Wyss- 

ling    (D),    1497, 

— ■ — High -voltage    protection,    246. 

Horns,   arcing,   tests,   206. 

Insulators,    linemen    .should    not    try    to    8Ct 

all    vertical.    262. 
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TraiKsmission    (Continued) : 

Insulators,  btrain.  construction  reduces  ten- 
sion on  '97. 

Iron  conductor,  Germany's  experience  un- 
successful.   203. 

Lines  vs.   freight  on  coal.    By   H.  L.   Wallau 

•423. 

Live  lines,   working  on.      By  T.  F.  Johnson 

Jr..   710. 

Maintenance,  eternal  vigilance  important  in 

By  F    H.  Bates.  1303. 

Maintenance   of    live   conductors.     By    L.   J, 

Moore.    5P7. 

Mechanical     calculation     of    overhead     lines 

(D).    1117. 

Mechanical      construction     of     hiffh-voltaire 

transmission   lines.      By   H.    Kyser    (D) 
1005. 

Middle  West  transmission  growin?  (com- 
ment) .    297. 

Minimizing  investment   in  line   construction. 

By    Eugene    Carpenter.    1249. 

Paper  by  E.   B.  Meyer.   1471. 

Problems    of    power    transmission    systems. 

By    J.    Bicrmanns     (D).    950. 

Resistance    of    earth    between    stations.      By 

L.  J.   Moore,   1255. 

Sag   of   heavy   high- voltage   lines   suspended 

on  disk-type  insulators.      By  H.   Schen- 

kel.    (D).    1061. 

Siiperpower       By  Trover    (D>.  273. 

Suspension-insulator  lines  in  rough  counlr.v. 

By    Murray    J.    Idail.    •812;    comment. 

807. 
Unbalanced    voltage    caused   by   blown    fuse 

and  charging  current.      By  B.  R.  Payne. 

•711. 
Voltaze    drop    in     three-phase    lransm'';sion 

lines.      By  G-  Huldschiner   (D).  780. 
Voltage  ree*ulation   on    long   alternating-cur- 
rent  lines.      By  Thielmans    (D).    3.S4. 
Waves,    electric,    on    wires .      By   A .    G .    W;i r- 

ren    (D),    1498. 

Wnoden-pole  design.     By  H.   Ott    (D).    106. 

Wood-Dole  structure  for  incoming  and  out- 
going    circuits.       By     A.     L.     Johnson, 

•151. 

220.000-voU.   74. 

'^20.000-voIt      discussed     by     Pacific     Coast 

men.    13S7. 
— ■ — 220.000-voU  in  California,     fiy  H.  A.  Barre 

and   J.    P.    Jollyman.    SI. 
— ■ — 220.000-volt     progress.       By    J.     A.     Koontz 

fD).     1498. 
165.0nO-voU    line    of    Great    Western    Power 

Companv    of    California,    899. 
110,000-volt    lines    in    France.      By    M.    A. 

Henriod,    •ISSa. 
Tmnsmitters.     arc.     uni-wave    signaling    system. 

By  W.  A.  Eaton    (D).  1175. 
Transportation : 
Haulinp    heary    transformers    on    mountain 

road  by  tractor.      By  R.  C.  Starr.   •543. 
Tripp.    Guy    Eastman.    *2, 
Trucks    and    tractors: 
Call     system     increases     work.      By     S.     R. 

Howard.   545. 

Care  of.      By  H.  S.  Rich,   602. 

Development  at  Hansa-Lloyd  Works.  Bremen 

(D),    611. 
Electric  trucKs  for  the  Berlin  suburban  -lines. 

By  Wechmann    (Dl.   7S0, 

Industrial,   reduce  cost  of  handling.    •424. 

Keeping  in   shape.      By   H.   S.   Rich.    489. 

Warehouse   and  depot   service.   644. 

True.    Charles   H..   622. 

Turbine  practice,  British  view  of.  1143. 

Turbines  are  79  per  cent  of  steam  prime  movers. 

•153. 
Turbines: 

Development   in   practice.      By  K.   Baumann 

(D).     1497. 

Gas.    new    {D).    1006. 

Hydraulic,    modern.      By    Frank    H.    Rogers 

(D),   949. 

Hydraulic,  speed  regulations  of.  By  Ray- 
mond D.  Johnson    (Dl.    1061. 

Oil.    lubricating,    keeping-    in    condition        By 

C.   H.  Bromley    (D).   143y. 

Present  trend  of  development.      Bv  Lewis  F 

Moodi'    (D>.    950. 

Small,  periodic  attention  will  prevent  break- 
down.     By  John  W.  May,  207. 

Steam,    improvements    in    design    ( D) .    1  49**. 

Troubles    ire    beins^    overcome.      By    W     L 

Abbott.    10. 

Tyler.    Randolph    E..    1130. 


U 


Union  Electric  Light    &  Power  Company: 

Sale  of  preferred  stock   at  par.    •607 

Hell    Gate    station.     •140. 

United    Engineering    Societr: 
— I — Elects    officers.    3SS. 

Engineering   foundation.    899. 

United  States  Chamber  of  Commerce.   845. 
United     States     Chamber     of     Commerce     adopts 

street-railway  program.   27S. 

Big  problems  of  business  outlined.    1009. 

Urges   goverument   reorganization.    1442. 

Utah  Power  and  Light   Company  would   further 

develop   Bear   River,    115. 
Utah    State    Council,     7SS. 


and 

cost. 


criticized, 
1058. 


Vacuum    tube     (see    also    Radio)  : 

Unilateral  conductivity  of.  having  salt  elec- 
trode. By  M .  Kimura  and  J.  Naga- 
hata     (D(,    441. 

Weagaiit  theormionic.  calculation  of  am- 
plification constant.  By  Alexander 
Marcus     (D).    441. 

Valuation : 

Actual  vs.  reproduction  costs  in  appraisals. 

By    C.    Wellington    Koiner.    260. 

— • — Actual  versus  reproduction  cost  in  public 
utility  appraisals.  By  H.  C.  Hopson, 
936. 

— ■ — Apportioning     valuation     of     heating 
electric   utility.    620. 

Appraisals,     actual    vs.     reproduction 

By  C.  M.  Larfeen.   598. 

'Appraisals,   actual  versus  reproduction   cost 

B.  C.    W.    Koiner.    82,5. 

"Going-concern    value.'*    1268. 

"Good-will"  Barred  out  by  California  com- 
mission,   281. 

Life  tables  and  extraordinary  replacements. 

By  J.  N.   Buswell,   76S. 

'Missouri    Association    of  Public   Utilities   at 

Kansas  City  discusses  valuation.    1012. 

'North    Dakota    practice.    284. 

Of  public  utility  properties  for  rate  mak- 
ing.      By    F.    V.    Gallaugtier,     1104. 

On    five-year  basis  prior   to   1916    improper, 

339. 

On  pre-war  costs  held  conTlscatory  bv  fed- 
eral  court,   396. 

Present-reproduction-cost     tTieory 

506. 

.Hate  of  return   of  public  utilities. 

Relation  of  depreciation  reserve  to  valua- 
tion. 790. 

— ' — Reproduction  cost  new  not  now  a  reason- 
able   basis    for    rates.    1016. 

Tennessee  Commission's  attitude  on  valua- 
tion.   790. 

United  States  district  court  upsets  commis- 
sions  method.    61. 

Van    der   Lev.    J.    N.     1186. 

\  Ml    Pelt.    R.    W..    1187. 

Vegetable    oil   as    a  power   agent    (D),   1175. 

Vehicles,  electric  (see  also  trucks,  traction  and 
transportation)  : 

Baggage     handling,     electric     trucks     indis- 

pensible    in,     •1041.    Comment,     1031. 

Chicago  gaining  favor  in.    •1095. 

Co-operation    has   helped,    how    ( comment  1 . 

353. 

Co-operative   association    planned.    1503. 

Electric    trucks    and    industrial    locomotives 

(D).    1006. 

— ' — Electric  trucks,  like  other  vehicles,  need 
care    ( comment ) .    1 86 . 

George  B.  Foster  sees  big  future  for  elec- 
tric vehicle  in   ChIcae"o    9.54. 

Luncheon,    enthusiastic     •390. 

New       Jersev       Public       Service       Company 

vehicle    show.    668.    895,    995. 

New   York    show   successful.    333. 

Revival   of  interest   in   electric  vehicles,  861 . 

Service   station,   methods  used  in    (D).    1*>2. 

States    of     (comment).    297. 

Ventilating    rotating    electric    equipment,     •37!. 

Vermont    Electrical   Association.    844. 

— — Trucking  problems,  sees  solution  of.  in  use 
of    electric    vehicles.    387. 

Vibration.      By   Julius  Frith    (D).    665. 

Victoria,  power  for  Victorian  industries  ( D ) . 
1174. 

Vincent,    W.    G.,    Jr..    ^229. 

Voltas-e: 

Distribution  of  voltage  along  disk-type  in- 
sulator chains.  By  Ch.  Dachary  and 
P.   Gorce    (D).    1005. 

Meter.     By  George  W.  Duckett    (D).   1382. 

Sparking,    English   comment  on  A.  I.   E.  E. 

rules.      By   F.    W.    Peek.    1427. 

Sparking,   between    spherical   electrodes.      By 

Alexander  Russell    (D).   54. 

Spark-over   through    air.      By   W.    S.   Flight 

(D).    108.    329. 

Variation    and    inductive    interference,    904. 

Von  Schlegel.  F.  Data  on  operation  of  Snyder 
furnace     880. 

Von    Schon     H.    A.,    1393. 

Voorhees.  C.  S..   230. 

Vo^e.    Tr,-pderick    P.      ^174. 

Vye.    Murton    W..    •564. 


W 


Wages.    Detroit  electricians'   controversy.    555. 

Wakeman,  J.  M..  resigns  from  society  for  elec- 
trical   development.     •1123. 

Testimonial   dinner   to.    1331. 

Wallace.   L.    W.     1187. 

Walcott.     Dr.    Charles.     174. 

Washington.  D.  C..  Great  Falls  development. 
By    Lansing    H.    Beach.    57. 

Washington  Irrigation  &  Development  Co.. 
Priest  Rapids,  projected  development, 
139. 

Washington  Power  and  Traction  properties, 
slejis    taken    toward    merger,    335. 

Waste   elimination,    study    well    under   way,    673. 

Waste  in  industry,  national  survey  of  (com- 
ment) .    465. 

Waste,  responsibility  mostly  on  management. 
1388. 

•^-dicatos  illustrated   articles 


Water,    removing   gases   in.  1)y   the   Kestncr   Sys' 

tem.       By    Perdrizet    (D).    1005. 
Water,    flow   in   concrete  pipe   lines    <D).   781. 
Water    power: 

Act.   New  York  to   lest,   in  course.   386. 

Act.  559  ( see  also  Federal  Power  Com- 
mission). 

Act,  personnel  amendment.   168. 

Applications  ( see  Federal  Power  Commis- 
sion) . 

Development      malicious    cartoon    reflecting 

on.    •393. 
-Electrical     industry,     undeserved     reflection 

on    (comment).    353. 
League    to   hold    first    annual    meeting   Jan. 

N,    E.    L.    A.    and    power   commission    agree 

on    water-power    regulations.    897. 
National   parks,   how    development   can   add 

scenic    effects    in    Yosemite    Park.      By 

L.   J.   Moore.    203. 
National     parks,     public     developments     in. 

By    J.    M.    Buswell.    485. 
National     parks,     waters    of.    can    be    used 

without  injury  to  scenery.     By  Jerome 

G.   Locke.    372. 

Navigable   stream,    what   constitutes.     1450 

^Navigable  streams,    which  are?   750. 

'"Navigable     Streams."     new     interpretation 

given    to    the    term.    1010.      Comment. 

Navigable    waters,    what    are    they?    1128 

New  York  to  defend  state's  rights  In  hear- 
ing.   169. 

Pennsylvania   to  hold   conferences  on.   1502. 

'Practice,     recent    tendencies.       By    John    F. 

Vaughan,    17. 

Recommends    private    development    of    New 

York    water    powers.    670. 

Regulations.    840. 

Regulations       governing       development       of 

water   power   in   Japan.    •1101. 
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Outstanding  Aspects  of  the  Industry 


PREDICTIONS  and  predilections  for  1920  have  in 
most  cases  merely  served  to  confound  the  prophets 
and  cast  doubt  on  the  w^isdom  of  the  economists. 
Starting  out  happily  and  heavily  laden,  with  bunkers 
filled  to  overflowing  and  with  every  prospect  of  a  suc- 
cessful voyage,  the  ship,  badly  battered,  was  just  about 
able  to  make  port.  In  a  wide  range  of  industries  defla- 
tion has  set  in,  and  there  have  been  perceptible  slumps 
in  the  wool,  cotton,  gi-ain,  iron,  leather,  sugar,  rubber, 
coffee,  lumber  and  other  markets.  The  electrical  indus- 
try has  not  shared  their  fate  and  has  hardly  felt  the 
hand  of  depression,  chiefly  for  the  reason  that  it  has 
never  been  in  the  hands  of  opportunists.  As  one  manu- 
facturer has  aptly  expressed  it,  "Furnishing  both  mate- 
rial and  brains,  it  has  sold  the  material  and  given  away 
the  brains.  Seemingly  satisfied  with  the  creation  of 
great  wealth  for  the  community,  it  has  reserved  for 
itself  but  a  fraction  of  what  it  created."  It  has  there- 
fore enjoyed  a  gradual  growth  with  medium  prosperity, 
which  gives  it  a  position  of  stability  and  renders  it  more 
or  less  panic-proof. 

ENGINEERING  developments  during  1920  kept  pace 
with  the  needs  of  the  country.  It  is  difficult  to 
improve  the  already  high  efficiency  of  most  electrical 
apparatus.  Improvements,  therefore,  have  for  the  most 
part  been  along  economic  rather  than  technical  lines, 
except  in  the  radio-telegraph  field.  Interconnections  of 
electric  generating  and  distribution  systems  continue  to 
grow,  and  transmission  voltages  as  high  as  220,000  are 
planned.  Recent  legislation  has  given  impetus  to  water- 
power  development,  and  high-pressure  steam  stations 
established  at  mines,  wherever  feasible,  are  coming  into 
vogue.  Official  studies  are  also  under  way  for  super- 
power zones  which  are  fraught  with  great  economic 
possibilities.  These  developments,  however,  are  evolu- 
tionary rather  than  revolutionary.  There  is  growing 
appreciation  on  the  part  of  engineers  of  their  dutj^  to 
the  public,  and  this  has  led  to  the  formation  of  the 
council  of  the  Federated  American  Engineering 
Societies,  whose  function  it  is  to  develop  this  national 
sense  of  engineering  and  its  relations  to  our  great 
human  problems. 

THE  constant  growth  in  output  of  the  electric  light 
and  power  companies  of  the  country  despite  the 
many  and  serious  obstacles  which  have  confronted  them 
during  the  past  year  is  the  best  evidence  of  the  pro- 
ficiency which  characterizes  the  operation  of  these  public 
utilities.  Of  itself  this  should  be  a  matter  of  pride  to 
the  entire  engineering  profession ;  yet,  great  as  is  the 
accomplishment,  greater  still  is  the  fact  that  the  average 
cost  of  electricity  remains,  as  it  has  remained  during  the 


past  decade,  almost  constant.  This  is  phenomenal  and 
indicates  the  immense  possibilities  within  the  industry 
when  better  regulatory  policies  and  practices  shall  un- 
shackle and  stimulate  the  genius  and  ability  of  all  public 
utility  men. 

FINANCIAL  problems  still  overshadow  the  electrical 
central  stations.  The  needs  for  new  capital  are 
exceedingly  great  and  the  acquisition  of  it  is  difficult. 
Permits  for  water-power  development  alone,  if  they  are 
granted,  will  tax  the  ingenuitj'  and  skill  of  manufac- 
turers, executives  and  operators  alike,  for  they  involve 
12,000,000  hp.  and  the  expenditure  of  approximately 
$2,000,000,000  over  and  above  the  normal  outlay  for 
improvements  and  betterments  to  existing  generating 
and  distributing  systems.  During  1920  about  $400,000.- 
000  of  new  money  was  raised  by  electric  public  utility 
companies  for  refunding  and  other  purposes  incident  to 
the  well-being  and  expansion  of  the  business.  That  the 
amount  was  insufficient  goes  without  saying — twice  that 
sum  could  have  been  used.  The  outlook  for  an  easier 
money  market,  however,  is  bright,  and  with  the  induce- 
ments which  low-priced  public  utility  securities  offer  for 
a  fairly  high  yield  more  funds  will  be  available. 

THE  country  is  suffering  somewhat  from  an  em- 
barrassment of  riches.  We  have  been  blessed  with 
crops  of  wheat,  corn,  cotton  and  other  staples  more 
abundant  than  ever.  The  best  i-ecord  of  the  feverish 
war  days  has  been  surpassed  by  the  steam  railroads. 
Our  foreign  trade  has  reached  an  enormous  total,  estab- 
lishing not  only  a  new  record  for  the  nation  but  consti- 
tuting the  greatest  volume  of  trade  ever  attained  by  any 
country  in  any  age.  What  though  there  be  stagnation 
here  and  there,  it  is  not  symptomatic  of  the  country  or 
of  the  electrical  industry.  The  world  is  short  of  mate- 
rial, and,  considering  the  industrial  dislocation  occa- 
sioned by  the  war,  the  derangement  of  finance,  the 
colossal  government  debt  and  other  disturbing  influences, 
the  natural  forces  now  in  operation  are  not  only  reas- 
suring in  their  reactions  but  are  conducive  to  business 
stability.  It  would  have  been  too  much  to  expect  that 
the  electrical  industry  would  not  respond  sympathetically 
to  the  fluctuations  occurring  in  other  basic  industries. 
Even  with  the  declining  business  of  the  past  four 
months  the  record  for  the  year  exceeds  by  at  least 
25  per  cent  the  business  of  1919  and  our  factories  are 
still  working  on  unfilled  orders.  However,  the  period 
of  readjustment  has  about  run  its  course  and  within 
the  next  few  months  it  is  reasonable  to  expect  an  ex- 
pansion of  business  that  will  make  all  past  predictions 
seem  conservative.  Factors  in  this  coming  expansion 
are  already  beginning  to  appear. 


Guy  Eastman  Tripp 


One  of  the  outstanding  captains  of  the  electrical  industry,  an  organizer  and  administrator 
whose  leadership  and  judgment  are  frequently  sought 


SOME  men  contribute  to  the  advance- 
ment of  an  industry  through  their 
research,  others  through  their  engi- 
neering slclll,  but  there  is  one  stpall 
^oup  that  maltes  it  possible  for  the 
public  to  enjoy  fully  the  benefits  of  the 
vision,  skill  and  brains  of  the  others. 
To  this  group  belong  the  executives  who 
direct  and  guide  industrial  progress.  On 
such  men  rests  the  responsibility  for  the 
future  development  of  the  electrical  in- 
dustry. No  matter  how  carefully  a 
motor  has  been  designed  nor  how  sub- 
stantially a  dam  has  been  built,  the 
necessary  confidence  of  the  public  Is 
wanting  unless  there  Is  a  leader  at  the 
head  of  the  enterprise.  Such  a  man  Is 
Guy  E.  Tripp,  cliairman  of  the  board 
of  the  Westlnghouse  Electric  &  Manu- 
facturing Company.  With  the  Stone  & 
Webster  organization,  later  In  the  almost 
hopeless  task  of  reorganizing  the  badly 
muddled  affairs  of  the  Metropolitan 
Street  Railway  system,  then  as  chair- 
man of  the  board  of  the  Westlnghouse 
Interests,   and   during  the   war  chief   In 


charge  of  production  of  ordnance,  he  has 
always  been  able  to  shake  off  details, 
get  at'  the  m^at  of  the  problem  and 
arrive  at  a  solution  which  assures 
success. 

As  a  traveling  auditor  with  Stone  & 
Webster  Mr.  Tripp  attracted  such  atten- 
tion that  he  was  soon  managing  utility 
properties  and  divisions  and  finally  be- 
came a  vice-president.  "Wliiie  with  Stone 
&  Webster  he  was  appointed  chairman 
of  a  committee  of  three  to  operate  the 
New  York  City  railways,  then  under  re- 
ceivership. His  conspicuous  work  In  that 
capacity  came  to  the  attention  of  the 
directors  of  the  Westlnghouse  company, 
and  after  the  death  of  Mr.  Mather  Mr. 
Tripp  was  appointed  to  his  present  posi- 
tion. He  went  to  tliat  company  while 
it  was  emerging  from  the  trials  of  Its 
receivership  at  a  time  when  It  needed 
a  financier  and  a  student  of  human 
nature,  with  a  firm  hand  and  a  clear 
insight,  to  keep  its  course  straight  in 
the  ch.innel  of  healtliy  business.  How 
well    he    lias    succeeded    can    be    judged 


from  the  strong  financial  position  of  the 
company,  which  in  the  current  fiscal 
year  expects  to  bill  In  the  neighborhood 
of  one  hundred  and  seventy-five  million 
dollars'  worth  of  goods. 

Mr.  Tripp  was  born  April  22,  1865, 
at  Wells,  Maine,  and  started  to  work 
when  a  boy.  He  has  achieved  success 
wherever  his  endeavors  have  led  him 
because  he  has  mastered  the  job  and 
stuck  to  the  essentials.  Wlien  he  be- 
came an  executive  he  left  the  details 
to  others,  placing  responsibility  on  sub- 
ordinates and  expecting  and  getting  re- 
sults. He  has  the  faculty  of  harmonizing 
conflicting  interests  and  of  getting  to 
tlie  lieart  of  things  by  the  most  direct 
route.  In  the  Ordnance  Department, 
where  he  attained  the  rank  of  brigadier- 
general,  he  astonished  all  by  the  ease 
with  which  he  cut  red  tape,  decentralized 
tlie  department  and  produced  results. 
For  his  services  in  this  connection  the 
General  has  been  decorated  with  the 
distinguished  service  medal  of  the  United 
States  government. 
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The  Electric  Public  Utility  Outlool 


Necessity   of  Raising  Huge  Amounts  of  New  Capital  Still  a  Pressing  Problem- 
Water  Horsepower  Awaiting  Development— Spirit  of  Good  Will 
Toward  the  Industry  Manifested 

By  MARTIN  J.  INSULL 

President  of  the  National  Electric  Light  Association 


■Millions  of 


THE  year  just  begun  is  full  of  promise  for  the 
electric  light  and  power  industry.  The  possibilities 
will  be  markedly  determined  by  the  degree  to  which  we 
are  able  to  finance  ourselves.  For  the  public  good  it  is 
expedient  that  light  and  power  companies  be  made  to 
function  efficiently  and  be  put  on  a  paying  basis.  They 
must  have  adequate  equipment  and  funds  for  expansion 
to  meet  the  growing  needs  of  the  communities  they 
serve,  and  their  securities  must  be  made  attractive  to 
the  small  investor. 

Smaller  Investors  Desirable 

Large  investors,  that  is  to  say  people  with  wealth, 
are  not  in  the  market  at  the  present  time  by  reason  of 
the  fact  that,  owing  to  the  very  heavy  supertaxes  on 
incomes,  they  feel  they  can  better  afford  to  buy  tax-free 
securities  paying  a  low  rate  than  to  take  on  investments 
yielding  a  higher  rate  but  actually  producing  less  on 
account  of  taxes.  Therefore  the  investors  that  we  as 
utility  men  must  rely  on  more  and  more  are  the  smaller 
ones.  We  must  interest  them  not  only  as  possible 
suppliers  of  funds  but  also  as  a  matter  of  sound  public 
policy.  For  that  reason  the  campaigns  of  good  will 
entered  into  most  generously  by  the  manufacturers  of 
electrical  apparatus  and  supplies  and  by  the  National 
Electric  Light  Association  and  other  kindred  utility 
organizations  ought  to  go  far  in  building  up  faith  in 
public  utilities  and  in  establishing  the  indispensability 
of  their  service. 

Need  of  Further  Developments 

Any  electric  light  and  power  company  is  worth  to  the 
community  what  it  can  give  it  in  service.  If  the 
utilities  are  short  of  equipment  or  otherwise  crippled 
in  distributing  electricity  the  problem  is  the  com- 
munity's as  well  as  ours.  The  cost  of  our  inability  to 
render  adequate  service  falls  directly  on  the  public. 

The  electric  light  and  power  companies  of  the  country 
would  like  to  buy  more  equipment.  They  need  it  just 
as  really  as  the  thousands  of  industries  in  communities 
they  serve  require  the  electricity  that  would  be  generated 
by  it.  In  addition,  vast  water  powers  made  available  for 
development  by  congressional  action  will  require  millions 
of  horsepower  of  apparatus,  costing  billions  of  dollars, 
before  the  energy  of  the  falling  water  can  be  made 
serviceable  to  mankind.  But  with  the  money  market  as 
it  is  at  present,  and  with  existing  credit  restrictions,  the 
industry  is  not  in  a  position  now  to  command  the  funds 
with  which  to  buy  all  the  equipment  it  needs  unless  the 
public  service  commissions  of  the  several  states  permit 
it  to  earn  more  on  its  present  investment. 

Of  course,  public  utility  managers  must  show  inherent 
ability  and  must  breathe  the  spirit  of  service,  but  they 
cannot  accomplish  the  impossible.  What  they  have  done 
in  conjunction  with  their  efficient  and  loyal  organiza- 
tions  against   heavy   odds   has   been   nothing   short   of 


marvelous,  and  it  is  only  just  that  the  public  be  apprised 
of  the  accomplishment. 

Service  Essential  to  Industry 

Electric  utilities  today  are  vitally  essential  to  the 
industrial  world.  Once  they  were  developed  beyond  the 
demands  on  them,  but  now  they  cannot  meet  the  offered 
loads.  It  is  unthinkable,  however,  that  industrial  expan- 
sion should  be  checked  by  lack  of  electrical  facilities. 
Our  power  systems  will  be  improved  and  increased  to  be 
adequate  to  the  growing  demands  of  industry.  With  all 
the  handicaps  that  have  confronted  us  during  1920,  the 
electric  public  utilities  have  produced  eight  billion  kilo- 
watt-hours more  energy  than  they  did  in  1919  and  raised 
almost  half  a  billion  dollars  of  new  money.  I  submit, 
therefore,  that  the  electric  light  and  power  industry  has 
done,  as  it  will  continue  to  do,  its  best  in  serving  the 
country.  However,  it  will  need  more  than  ever  before 
the  co-operation  of  the  public  and  the  unanimous  support 
of  the  other  branches  of  the  industry. 

Public  Utility  Securities  Sound 

The  job  before  us  is  to  educate  the  smaller  investor  to 
put  some  of  his  savings  into  public  utility  securities. 
This  is  ethically  just  and  practically  wise  from  every 
angle.  The  movement  is,  moreover,  timely,  for  never  so 
much  as  now  has  there  been  need  of  disabusing  the 
American  people  of  their  old  notions  concerning  capital 
generally,  and  particularly  concerning  capital  invested 
in  the  securities  of  electric  light  and  power  companies, 
regulated  as  they  are  by  public  service  commissions  and 
conducted  for  the  public  good  by  men  of  broad  expe- 
rience and  technical  skill. 

Spirit  of  Good  Will  Manifest 

Already  a  new  spirit  toward  the  electric  public  utili- 
ties is  manifesting  itself  on  the  part  of  bankers,  public 
service  commissions,  business  men  and  the  public,  and 
I  cannot  urge  too  strongly  that  we  as  utility  men  acquit 
ourselves  as  deserving  of  the  confidence  and  trust  thus 
reposed  in  us,  and  that  we  be  imbued  and  animated  by 
the  spirit  of  service,  sufficient  and  unsurpassable,  so  that 
ours  shall  be  the  model  public  utility — young,  lusty, 
enterprising,  intrepid,  daring  and  resourceful.  That 
has  been  our  heritage  and  the  basis  of  our  marvelous 
growth.  The  least  we  can  do  is  to  pass  it  on  with  added 
honors  and  luster. 

Appe-al  to  Public  Opinion 

Our  appeal  lies  in  a  dignified  submission  of  the  case 
to  the  public  will.  Provided  that  that  public  is  properly 
informed  and  enlightened,  either  through  our  own 
efforts  or  the  efforts  of  our  friends,  our  future  is  secure. 
That  consummation,  I  am  reasonably  certain,  we  shall 
experience  in  large  measure  in  1921. 
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Interconnection  Power-Contract 
Principles 

Contracts  Should    Not    Be    Entered    Into   Except    as 

New  Investment  Is  Made,  and  Then  There  Should 

Be  Provision  for  a  Fair  Division  of  Revenue 

By  R.  S.  Hale 

Superintendent    Special   Research   Department,    Kdison    Electric 
Illuminating  Company  of  Boston,  Mass. 

ELECTRIC  power  is  sold  over  transmission  lines  con- 
necting the  systems  of  different  companies  in  two 
cases.  The  first  case  is  where  the  lines  are  built  and 
ready  so  that  there  is  no  problem  of  capital  expenditure. 
This  condition  may  be  brought  about  in  several  ways. 
Sometimes  an  old  contract  has  expired,  sometimes  the 
capital  expenditure  is  so  small  that  it  is  disregarded, 
and  sometimes  the  two  companies  have  got  together  and 
said:     "Let  us  make  this  connection.     One  of  us  will 


except  between  2  p.m.  and  G  p.m.  If  you  take  only 
500,000  kw.-hr.  per  month  or  less,  there  will  be  no 
reduction,  but  for  more  than  500,000  kw.-hr.  per  month 
the  rate  for  the  excess  will  be  9  mills.  If  you  want 
energy  between  2  p.m.  and  6  p.m.  we  can  give  you  1,000 
kw.,  but  you  must  give  us  two  days'  notice  so  that  we 
can  get  the  boilers  ready,  must  pay  us  $50  per  day 
extra  and  must  pay  an  extra  half  cent  for  energy  taken 
during  those  hours." 

The  selling  company  could  put  out  rates  like  these 
or  others  with  more  or  less  complications  and  could 
change  them  from  time  to  time;  but  unless  there  is 
involved  an  expenditure  for  other  than  operating  ex- 
penses, what  is  the  need  of  a  contract? 

If,  however,  and  this  the  second  case,  an  expenditure 
of  new  money  for  capital  account  is  involved,  then  the 
investing  company  may  feel  it  necessary  to  have  some 
agreement  so  that  it  may  not  be  left  with  an  idle  invest- 
ment.   The  principle  and  practice  involved  here  is  much 


TRANSFORMER  STATION  WHICH  CONNECTS  BOSTON   EDISON  AND   NEW    ENGLAND   POWER   COMPANY'S   SYSTEMS 
During  year  ended  June  30,  1920,  the  former  company  sold  to  the  Inttcr  11,560,822  kw.-hr.  and  purchased 

in  exchange  7,125,257  kw.-hr. 


build  SO  much  and  the  other  will  build  so  much,  and  then 
after  we  have  made  the  connection  we  will  see  what  we 
will  do  about  buying  or  selling  energy." 

In  all  these  circumstances  the  best  advice  in  regard 
to  making  a  contract  is  the  same  as  the  advice  of  Punch 
to  those  about  to  marry:  "Don't."  The  best  contract 
is  no  contract  at  all.  Let  each  company  state  the  price 
at  which  it  will  sell,  the  statement  of  the  price  also 
including  the  time  at  which  the  supply  will  be  available, 
the  amount,  and  any  further  requirements  as  to  power 
factor,  load  factor  or  anything  else.  The  price,  however, 
would  be  subject  to  change  at  any  time,  or  perhaps  the 
selling  company  would  say :  "This  price  will  stand  for 
a  week  or  a  month  or  a  year  so  that  the  purchasing 
company  can  plan  ahead."  The  prices  and  conditions, 
however,  would  be  settled  by  the  selling  company  and 
would  not  be  a  contract  in  the  ordinary  sense  of  the 
word,  but  would  be  a  rate  or  set  of  rates. 

For  instance,  the  selling  company  might  say: 

"The  rate  is  1  cent,  and  we  can  supply  up  to  5,000  kw. 


the  same  as  with  ordinary  sales  of  power  in  the  cases 
when  all  investment  is  needed.  One  company  makes  an 
investment  in  hope  of  selling  enough  energy  to  make  it 
a  paying  one.  The  company  may  be  and  often  is  willing 
to  "take  a  chance"  without  a  contract;  but,  if  unwilling 
to  take  the  risk,  what  form  of  contract  should  it  make? 

A  committee  of  the  National  Electric  Light  Associa- 
tion once  made  a  report  on  this  subject  and  suggested 
the  following  scheme  as  fully  protecting  both  parties : 

Let  the  purchasing  company  advance  the  money  and 
let  the  investment  made  with  that  money  become  the 
property  of  the  selling  company  but  be  earmarked  dur- 
ing the  term  of  the  contract  for  the  use  of  the  purchas- 
ing company.  In  the  ordinary  case  of  sales  of  primary 
power  this  is  accomplished  by  specifying  a  number  of 
kilowatts  (or  kilovolt-amperes)  always  to  be  available. 
In  the  case  of  secondary  power  it  would  be  accomplished 
by  specifying  a  number  of  kilowatts  to  be  available  for 
the  use  of  the  purchasing  company  during  all  except 
peak  hours,  which   would   be   defined   by   the  clock   or 
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might  be  defined  by  permitting  the  selling  company  to 
shut  off,  say,  500  or  800  or  some  other  number  of  hours 
per  year  as  chosen  by  itself. 

The  rate  paid  for  energy  taken  should  be  the  regular 
rate  that  the  selling  company  would  charge  for  energy 
delivered  with  its  own  investment  in  its  own  territory, 
but  the  money  thus  paid  should  be  separated  into  two 
portions  in  some  defined  way,  the  first  portion  cor- 
responding to  operating  expenses  and  to  be  retained  by 
the  selling  company,  and  the  other  portion  correspond- 
ing to  the  return  on  the  investment  and  profit,  to  be 
returned  by  the  selling  company  to  the  purchasing 
company  until  the  money  advanced  for  the  investment 
shall  have  been  returned  with  interest.  The  agreement 
should  be  subject  to  arbitration  if  circumstances  change, 
and  the  rate  for  the  power,  which  would  not  be  in  the 
contract  but  would  be  established  by  the  selling  company, 
should  also  be  subject  to  arbitration. 

Such  an  arrangement  absolutely  protects  both  com- 
panies, because  if  no  energy  is  used  the  selling  company 
has  not  had  to  expend  any  of  its  own  funds  since  the 
purchasing  company  advanced  all  the  money  for  invest- 
ment, and  as  no  energy  is  used  there  are  no  operating 
expenses. 

If,  on  the  other  hand,  energy  is  used,  the  selling 
company  has  to  provide  money  for  operating  expenses, 
but  this  is  covered  by  the  portion  of  the  bill  retained, 
while  the  balance  is  returned  to  the  purchasing  com- 
pany until  the  money  advanced  is  returned  with  interest. 
Theoretically  such  a  contract  might  be  for  an 
indefinite  time,  since  even  if  the  investment  was 
never  returned  the  selling  company  would  in  theory  still 
be  safe.  Practically,  however,  it  seems  more  reasonable 
to  provide  that  at  the  end  of  say  seven  years  no  further 
return  of  investment  shall  be  made,  but  thereafter  all 
the  money  paid  for  power  shall  be  retained  by  the  selling 
company.  In  any  case  the  total  rate  for  the  power 
should  be  the  regular  rate  of  the  selling  company,  the 
same  as  charged  in  other  cases  under  similar  conditions, 
and  should  be  subject  to  change  by  arbitration  and  not 
be  a  part  of  the  contract. 

If  it  is  a  question  of  financing,  the  purchasing  com- 
pany, instead  of  advancing  cash,  can  provide  notes  or 
bonds,  which  the  selling  company  would  place  in  its 
treasury.  The  money  returned  by  the  selling  company 
to  the  purchasing  company  would  then  be  available  for 
paying  the  interest  and  principal  on  these  bonds. 

While  this  is  a  perfect  method,  it  is  not  yet  in  use. 
Instead,  most  contracts  call  for  a  guarantee,  either  in 
dollars  or  in  kilowatt-hours,  and  such  contracts  usually 
work  well.  If,  however,  there  is  any  real  danger  that 
the  purchasing  cojjipany  will  not  use  enough  to  fulfill 
its  guarantee,  then  there  should  be  a  provision  so  that 
the  penalty  or  price  paid  for  the  amount  not  taken 
under  the  guarantee  would  be  less  than  the  full  rate  for 
energy  actually  taken,  since  the  selling  company  would 
save  operating  expense  on  all  energy  not  taken. 

In  any  case  the  rate  for  energy  should  not  be  part  of 
the  contract,  but  should  be  subject  to  change  from  time 
to  time,  with  provisions  for  arbitration — or,  what  is  the 
same  thing,  subject  to  appeal  to  a  utility  commission. 

In  any  case  contracts  should  be  for  as  short  a  term 
as  is  considered  safe.  Short  contracts  make  for  long 
friendships,  and  even  if  a  capital  expenditure  is  involved, 
both  parties  should  look  forward  to  getting  as  soon  as 
possible  on  the  basis  of  no  contract,  but  selling  and 
buying  power  at  rates  according  to  the  existing  condi- 
tions and  subject  to  revision  when  conditions  change. 


Tendencies  in  the  Design  of 
Power  Stations 

Economies  Resulting  from  the  Skillful  Arrangement  of 

Station  and  Layout  of  Equipment  and  Operating 

Tendencies  in  Boiler  and  Turbine  Rooms 


By  Peter  Junkerspeld 

Engineering   Manager  Stone  &  Webster.    Iru- 


Boston 


THE  present  and  probable  future  economic  con- 
dition of  the  world  indicates  that  greater  advances 
in  the  field  of  power-station  design  are  to  be  expected 
in  the  coming  years  than  in  those  just  past.  During 
the  last  few  months  the  necessity  of  avoiding  waste  has 
been  brought  home  to  everybody,  and  it  is  not  unlikely 
that  economy  will  be  a  virtue  for  some  years  to  come. 
The  public  service  industry,  in  which  the  production  of 
power  has  reached  its  highest  development,  has  been 
restricted  in  the  growth  of  its  normal  power  supply 
owing  to  financial  conditions  and  war-time  activities. 
With  the  improved  conditions,  from  the  central-station 
point  of  view,  which  are  undoubtedly  soon  to  prevail, 
it  is  to  be  expected  that  many  additions  will  be  made 
to  present  power  stations  and  that  a  number  of  new 
plants  will  be  built.  There  will  then  exist  the  great 
stimulus  to  progress— the  need  for  improvement  and 
the  opportunity  to  get  it. 

I  do  not  wish  to  imply  that  the  past  year  or  two  have 
been  entirely  devoid  of  progress,  for  there  has  been  a 
steady  advance  to  better  practice  and  much  thinking  as 
to  what  will  be  done  when  the  opportunity  offers.  There 
has  also  been  a  severe  test  of  equipment  to  furnish  a 
basis  for  further  progress. 

Efficiency  Versus  First  Cost 

In  the  pursuit  of  the  maximum  of  efficiency  designing 
engineers  are  always  held  in  cheek  by  the  cost  of 
reaching  it.  The  recent  extremely  high  price  of  coal 
has  seemed  to  justify  construction  expenditures  that 
would  not  be  permissible  with  cheap  fuel.  However, 
there  is  always  danger  of  regarding  the  present  as  a 
"normal"  period  and  of  going  to  great  lengths  to  obtain 
low  operating  cost  without  sufficient  regard  to  the  pos- 
sibility of  burdening  the  plant  throughout  the  future 
with  excessive  fixed  charges.  It  is,  therefore,  most 
important  that  during  the  design  period  a  close  study  of 
probable  operating  costs  for  a  long  period  be  made  and 
that  these  be  carefully  balanced  against  the  fixed 
charges.  Low  operating  expense,  especially  in  operating 
and  maintenance  labor,  can  frequently  be  obtained  with- 
out additional  cost  by  skillful  arrangement  of  suitable 
building  and  equipment.  This  is  something  which  is 
always  in  order  and  is  receiving  a  great  deal  of  atten- 
tion. 

As  fuel  cost  usually  represents  nearly  80  per  cent  of 
the  station  operating  and  maintenance  expense,  efficient 
boiler  operation  deserves  great  consideration.  Educa- 
tion of  the  firemen,  an  all-important  factor,  is,  of  course, 
outside  the  province  of  the  plant  designer.  He  can, 
however,  give  serious  study  to  the  selection  of  the  stoker 
and  the  design  of  the  furnace,  and  he  can  provide  suit- 
able instruments  to  permit  operation  of  the  boilers  on  a 
continuous-test  basis.  The  drift  toward  more  general 
use  of  large  boilers  permits  the  use  of  instruments  on 
individual  units  without  seemingly  prohibitive  cost,  and 
it  is  now  becoming  common  to  see  coal  actually  weighed 
into  the  stoker  hoppers,  the  feed  water  input  and  the 
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steam  delivery  metered,  and  other  instruments  and  auto- 
matic controls  installed. 

The  design  of  boiler  settings  now  receives  much  more 
study  in  detail  than  has  been  the  practice  in  the  past. 
Boilers  now  are  usually  set  veiy  high.  There  are 
several  recent  instances  of  the  B.  &  W.  type  of  boilers 
being  set  with  the  bottom  of  the  front  header  nearly 
20  ft.  (6m.)  above  the  floor  and  the  Stirling  type  of 
boilers  with  the  center  of  mud  drums  12  ft.  and  13  ft. 
(3.6  m.  and  3.9  m.)  above  the  floor.  The  settings  are 
constructed  entirely  of  firebrick,  and  provision  is  made 
for  expansion  in  all  four  walls  so  as  to  prevent  cracking 
of  the  brickwork. 

Underfeed  Stokers  of  Standard  Types  Hold 
Prominent  Place 

Underfeed  stokers  of  the  standard  types  continue  to 
hold  their  prominent  place.  In  localities,  however, 
where  high-ash  coals  of  high  volatility  have  been  burned 
principally  in  natural-draft  chain  grates,  as  in  the  Mid- 
dle West,  the  demand  for  high  capacities  has  led  to  the 
use  of  traveling  grates  arranged  for  forced  draft.  The 
Coxe  stoker  was  already  available  for  this  service,  with 
a  successful  record  of  many  years  behind  it,  and  several 
other  types  are  now  on  the  market.  There  has  also  been 
a  marked  disposition  to  use  forced-draft  traveling  grates 
for  small-sized  anthracite  in  regions  well  outside  the 
normal  anthracite  area. 

A  decided  advance  has  been  made  within  the  last  year 
in  the  practice  of  burning  oil  fuel.  The  mechanical 
atomizing  oil  burner  has  been  adapted  to  the  needs  of 
stationary  plants,  and  very  high  capacities  and  efficien- 
cies are  being  obtained.  As  much  as  1,300  lb.  (590  kg.) 
of  oil  can  be  burned  per  hour  in  an  individual  burner 
using  forced  draft.  The  intimate  and  exact  mixture 
of  air  and  oil  at  their  point  of  entrance  into  the  furnace 
which  is  required  for  both  efficiency  and  capacity  can 
be  maintained  over  the  entire  range  of  output  with  much 
less  difficulty  than  when  steam  atomizing  burners  are 
used. 

Although  recent  conditions  have  been  more  favorable 
to  the  economizer,  there  has  been  some  hesitancy  about 
using  it.  Cast-iron  construction  under  high  pressure 
is  not  generally  desirable,  and  corrosion  trouble  with 
steel  tubes  has  been  considerable.  Station  designers 
have  shovra  a  disposition  to  avoid  these  difficulties  as 
well  as  much  of  the  cost  incident  to  a  straight  econo- 
mizer installation  by  using  deeper  tube  banks  on  boilers 
of  the  B.  &  W.  type  and  integral  economizers  on  boilers 
of  the  Stirling  and  Bigelow-Hornsby  types.  These  de- 
vices admittedly  do  not  recover  so  much  heat  as  a  true 
economizer,  but  appear  to  be  very  satisfactory  com- 
promises. 

Station  Heat  Balance 

Obtaining  a  satisfactory  heat  balance  in  a  steam- 
power  station  is  always  an  important  problem.  It  is  just 
as  important,  however,  that  considerable  flexibility  be 
permitted  so  that  the  operator  may  maintain  the  balance 
under  wide  variation  of  load.  Much  ingenuity  has  been 
displayed  in  the  various  solutions  of  this  problem.  The 
use  of  house  turbines  and  alternate  steam  and  motor 
drives  is  well  knovro.  Plans  have  lately  been  devised 
for  bleeding  steam  from  the  lower  stages  of  the  main 
unit,  after  it  has  done  a  maximum  of  work,  and  using  it 
for  primary  heating  of  the  condensate  returns.  This 
has  the  effect  of  retaining  within  the  heat  cycle  of  the 
plant  some  of  the  heat  otherwise  wasted   in  the  con- 


densing water  with  corresponding  gain  in  plant  effi- 
ciency. Heating  of  the  water  is  completed  by  the 
exhaust  from  a  house  turbine  or  other  auxiliaries. 

Power-Station  Buildings 

In  the  design  of  power-station  buildings  there  have 
been  noticeable  tendencies  toward  deeper  basements  in 
both  turbine  and  boiler  rooms.  In  the  former  the  tur- 
bine floor  partakes  of  the  nature  of  a  gallery  around  the 
turbine,  permitting  the  access  of  light  and  air  to  the 
condenser  floor  and  an  easy  view  of  all  operating  equip- 
ment. The  high  boiler-room  basement  permits  discharg- 
ing ash  directly  from  the  hopper  into  standard  railroad 
cars  or  motor  trucks  and  greatly  simplifies  the  problem 
of  ash  removal.  In  the  boiler  room  coal  bunkers  are 
now  frequently  built  at  one  end  or  in  the  center,  the 
stoker  hoppers  being  filled  by  traveling  weigh  lorries. 
This  leaves  the  space  over  the  firing  aisle  free  and 
permits  natural  lighting  and  ventilation. 

Condensation  in  the  winter  time  on  the  underside  of 
the  turbine-room  roof,  which  has  long  been  a  cause  of 
trouble  to  plant  operators,  is  also  receiving  further 
attention. 

Station  Electric  Equipment 

In  the  layout  of  the  electrical  side  of  the  modem 
plant  the  tendency  is  toward  simplification  and  increased 
reliability.  Switchboards  are  arranged  more  logically 
in  order  to  prevent  trouble  due  to  mental  errors  on  the 
part  of  operators.  Bus  structures  are  made  more  rigid, 
and  the  tendency  is  toward  the  greater  separation  of 
the  phases,  to  reduce  the  possibility  of  short  circuits 
as  well  as  the  mechanical  stresses  arising  from  them. 
With  these  ends  in  view  bus  insulators  are  placed  so  that 
they  will  be  in  compression  instead  of  tension  or  bend- 
ing, and  a  wider  spacing  of  conductors  and  the  use  of 
heavier  barriers  have  been  adopted.  In  one  or  two 
cases  each  of  the  three  phases  is  being  housed  in  an 
entirely  separate  room  with  the  single-pole  switches  of 
each  circuit  tied  together  mechanically. 

Avoidance  of  the  destructive  effect  of  short  circuits 
is  one  of  the  things  uppermost  in  the  minds  of  designing 
electrical  engineers.  Switches  of  higher  current-carry- 
ing and  rupturing  capacity  are  being  employed.  Various 
weak  points  of  the  electrical  system  within  the  station 
are  being  strengthened,  resistance  is  being  placed  in 
series  with  potential  transformers  to  limit  flow  of  cur- 
rent to  a  short  'circuit  within  the  transformer,  single- 
turn  current  transformers  are  being  employed  to  avoid 
the  failures  common  with  other  types,  and  more  care  is 
being  exercised  in  the  selection  of  taps  and  connections 
on  account  of  the  frequency  with  which  they  have  been 
destroyed  by  short  circuits. 

The  use  of  reactors  in  generator  leads,  between  bus 
sections  and  in  outgoing  feeders,  is  receiving  much  more 
attention  to  insure  their  satisfactory  functioning  under 
short-circuit  conditions  without  interference  with  nor- 
mal operation. 

There  is  a  tendency  to  return  to  automatic  switches 
in  generator  leads  but  with  the  relays  so  arranged  as  to 
open  the  switch  only  in  case  of  a  short  circuit  within 
the  generator,  thus  cutting  the  disturbance  off  the 
system. 

All  equipment  that  will  operate  satisfactorily  in  the 
open  is  being  placed  outdoors  for  the  sake  of  safety  and 
reduction  in  building  costs.  This  includes  power  and 
instrument  transformers,  oil  switches,  lightning  arrest- 
ers and  high-tension  buses. 
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Central  Station  Plant 
Ratings  should  neapty 
double  by  1925 
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Ratio    between    output    and    sta- 
tion  ratings   increased   during   the 
normal  period  1907-1912  at  the  rate 
of     0.08     for     every     5,671,000,000 
kw.-hr.  increase  in  output. 

Ratio  in  1912  was   2.24 
Ratio  in  1915  was   2.34 
Ratio  in  1916   was   2.42 
Ratio  in  1917  was  2.50 
Ratio  in  1918  was   2.59 
Ratio  in   1919  was  2.62 
Ratio  in   1920  was   2.73 
Ratio  in   1925      is      3.15 

Divide  the   yearly  output  by  its 
respective   ratio  to   obtain   genera- 
tor kilowatts  required  to  carry  load 
at  100  per  cent  i-ating. 
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ELECTRICAL     WORLD 


Electrical  Industry  Will  Retjuire  $10,371,0()0,()()0 
for  New  Plants  and  Appliances  by  1925* 


Probable  Increase  in  Generator  Rating  of 
Water-Power  Plants 

Kw. 
Water-power  development  probable  on  govern- 
ment land,  navigable  streams  and  boundary 
waters  (present  Federal  Power  Commission 
Applications),  between  the  years  1920  and 
1925    7,500,000 

Water-power  development  probable  on  non- 
navigable  streams  not  on  government  land 
(assumed  as  10  per  cent  of  that  under  Fed- 
eral Power  Commission) 750,000 


Total    water-power   development    probable   be- 
tween 1920  and  1925 8,250,000 


The  total  power  applications  at  present  before  the  Federal 
Power  Commission  total  about  10,000,000  hp.,  or  7,500,000 
kw.,  and  this  figure  has  been  taken  as  the  probable  hydro- 
electric development  in  the  next  four  years.  In  plotting  the 
"central-station  output"  curve  to  be  found  on  the  opposite 
page  no  account  has  been  taken  of  possible  large  consumption 
of  electrical  energy  by  industries  not  now  existant.  such  as 
new  irrigation  projects  and  electrochemical  developments, 
practically  all  the  energy  for  which  will  be  produced  by 
hydraulic  plants.  Tlie  estimated  consumption  and  the  gen- 
•^rator  rating  by    1925   are  believed   to  be   conservative. 

*  *  * 

Probable  Increase  in  Generator  Rating  of 
Steam-Power  Plants 

Kw. 
Total    increase    in    central-station    generator 

rating  required  by  1925  (see  curves) 10,200,000 

Central-station  probable  hydro-electric  devel- 
opment  by    1925 7,750,000 

Probable  increase  in  central-station  steam  and 

gas  plants  by  1925 2,450,000 

Private  hydro-electric  developments  by  1925.  .       500,000 

About  one-third  of  private  plants  assumed  hy- 
draulic; therefore  private  steam  electric  de- 
developments  by  1925 1,000,000 

New    central-station   steam    plants    plus   new 

private  steam  plants 3,450,000 


Althougli  the  number  of  water-power  permits  under  con- 
sideration indicates  that  hydro-electric  development  for  the 
next  five  years  will  be  of  the  order  given  in  our  estimate, 
a  definite  ratio  between  steam  rating  and  hydro-electric 
rating  has  been  found  essential.  Therefore,  if  the  water- 
power  rating  which  is  tabulated  is  installed,  more  steam 
rating  will  have  to  be  provided  as  reserve.  However,  increas- 
ing interconnection  of  electric  service  systems  may  reduce 
the  ratio  of  steam  I'eserve  to  hydro-electric  rating  below  what 
is  now  considered  necessary. 

*  *  * 

Hydro-Electric  Development  Costs 

Cost  of  new  generating-plant  capacity — 

8,250,000  X   $200 $1,650,000,000 

Cost  of  transmission  equipment — 8,250,000 

X    $110 907,000,000 

Cost  of  distribution  installation — 6,120,000 

X  $100 612,000,000 


"Exclusive  of  electric  railroads,  street  railways,  telephones 
and  telegraphs. 


Cost  of  customers'  lamps,  motors  and  ap- 
pliances and  of  wiring  houses  and  fac- 
tories—6,120,000  X    ($125  X  6) 4,580,000,000 

Total  capital  required  for  probable  hydro- 
electric developments  and  resulting 
service   costs $7,749,000,000 


&'nce  .2,800.000  kw.  of  the  10,200,000  kw.  (required  new 
mstallation  for  central  stations)  is  to  displace  present  gen- 
erator overload,  that  amount  will  not  call  for  additional 
transmission  or  distribution  systems  and  will  not  supply 
energy  for  additional  motors,  lamps  or  appliances.  Therefore, 
only  5.620,000  kw.  of  new  central-station  hydraulic-plant 
installation  will  call  for  additional  distribution  system  or 
will  supply  energy  for  additional  motors,  lamps  or  appliances, 
and  only  1.780.000  kw.  of  new  central-station  steam-plant 
installation  will  call  for  additional  distribution  system  or 
will  supply  energy  for  additional  motors,  lamps  or  appliances 


Steam-Electric  Development  Costs 

Cost  of  new  generating-plant  capacity— 

3,450,000  X  $75 $259,000,000 

Cost  of  distribution  system — 2,780,000    x 

$100 278,000,000 

Cost  of  customers'  lamps,  motors  and  ap- 
pliances and  of  wiring  houses  and  fac- 
tories—2,780,000   X    (125   X   6) 2,085,000,000 

Total  capital  required  for  probable  steam- 
electric  developments  and  resulting 
service  costs   $2,622,000,000 


As  a  basis  of  arriving  at  costs  pre-war  or  1912  prices  have 
been   used  in  the  following  computations. 

A  study  of  cost  data  available  indicates  that  the  cost  of 
.steam-electric  generating  plants  under  10,000  kw.  rating  in 
1912  averaged  about  $102  per  kilowatt  and  that  plants  over 
50.000  kw.  averaged  about  $70  per  kilowatt.  The  figure  of 
$75  per  kilowatt  has  therefore  been  adopted  In  these  com- 
putations for  steam-electric  plants,  since  most  new  plants 
will  probably  be  of  large  capacity.  Cost  of  hydro-electric 
plants  varies  over  a  wide  range.  The  small  plants  of  this 
type  averaged  in  1912  from  about  $150  to  $300  per  kilowatt 
and  the  large  plants  averaged  around  $140  per  kilowatt, 
although  large  plants  without  dam  and  reservoir  construction 
ranged  as  low  as  $85  per  kilowatt.  The  figure  of  $200  per 
kilowatt  has  been  adopted  in  these  computations  for  hydro- 
electric plants.  These  plant  costs  have  been,  as  far  as  pos- 
sible, based  on  rock-bottom  prices  and  do  not  include  highly 
developed  architectural  plants.  Cost  of  transmission  equip- 
ment has  been  assumed  as  $110  per  kilowatt,  and  cost  of 
distribution  installation  has  been  assumed  as  $100  per  kilo- 
watt. The  cost  of  wiring  houses  and  factories  and  the  cost 
of  motors,  lamps  and  appliances  needed  by  customers  has 
been  assumed  in  the  aggregate  as  $125  per  kilowatt,  with 
a  diversity  factor  of  six.  giving  the  capital  required  to  siipplv 
customers'  needs  as  $725  per  generator  kilowatt. 


Summary  of  New  Capital  Needed  (1920  to  1925) 

Capital  for  new  generating-plant  capacity 

—$1,650,000,000  -f  $259,000,000 $1,909,000,000 

Capital  for  new  transmission  equipment 

(hydraulic  plants  only) 907,000,000 

Capital  for  new  distribution  equipment — 

$612,000,000  -f-  $278,000,000 890,000,000 

Capital  for  customers'  lamps,  motors  and 
appliances  and  for  wiring  houses  and 
factories  —  $4,580,000,000  -t-  $2,085,- 
000,000    6,665,000,000 

Total  new  capital  required  by  electrical 

industry,  1920  to  1925* $10,371,000,000 
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Automatic  Financing 

A    New  Form  of   Public   Ownership,   Sustained    and 

Encouraged  by   Self-interest,  Enables   Electrical 

Utilities  to  Obtain  Required  Funds  as  Needed 

By  R.  H.  Ballard 

Vice-President  and  (Seneral  Manager  Southern  California 
Edison   Company 

BEHIND  the  new  financing  of  electrical  utilities  is 
the  ever-broadening  knowledge  of  the  American 
people  that  their  present  prosperity  and  the  future 
achievement  of  their  children  and  their  children's  chil- 
dren are  absolutely  dependent  upon  the  development  of 
the  electrical  resources  of  the  nation.  It  is  well  that 
this  is  so,  because  with  the  rapid  depletion  of  the 
reserve  of  timber  and  mineral  fuels  a  climax  in  the 
world's  history  has  been  reached  and  a  change  is  fore- 
shadowed in  the  prime  mover  of  industry,  agriculture 
and  transportation  which  is  so  comprehensive  as  to 
require  enthusiastic  and  patriotic  co-operation  in  its 
financing. 

The  conditions  under  which  an  electric  light  and 
power  company  can  operate  approach  the  ideal  in  almost 
exact  ratio  with  the  proportion  of  the  company's  equity 
owned  by  its  consumers.  This  view,  carried  to  its 
logical  conclusion,  would  place  the  ownership  and  con- 
trol of  the  company  in  the  hands  of  those  who  depend 
upon  it  for  service  and  look  to  it  for  the  development 
of  their  lands,  for  the  growi;h  in  population  of  their 
towns  and  cities  and  for  increase  in  their  own  business. 
It  stimulates  the  self-interest  thought  of  community 
expansion  and  individual  profit  and  makes  it  possible 
for  the  operating  company  to  finance  25  per  cent  of 
its  development  by  the  sale  of  junior  securities  to  its 
patrons,  and  then  go  into  the  recognized  money  market 
for  75  per  cent  on  bonds  and  mortgages. 

State  regulation  has  taken  the  securities  of  public 
utility  companies  out  of  the  speculative  class,  and  they 
are  gradually  taking  their  place  in  a  class  with  munic- 
ipal securities.  They  can  be  issued  only  by  an  order 
of  the  regulating  body,  upon  a  basis  of  actual  plant 
investment.  There  is,  however,  a  growing  belief  that 
regulation,  if  carried  to  the  extreme  of  limiting  return 
to  a  point  below  the  market  price  of  money  and  for- 
bidding any  possibility  of  profit  as  a  reward  for  enter- 
prise, economy  and  efficiency,  would  become  a  steam 
roller,  crushing  out  that  vital  thing  in  all  human 
endeavor — initiative — and  reducing  investment  and 
effort  to  a  dead  level.  In  the  human  equation  there 
is  no  such  thing  as  the  status  quo.  There  must  be 
room  for  hope  and  optimism,  else  the  stagnation  and 
apathy  which  result  from  bureaucratic  management 
such  as  obtains  in  Europe  will  produce  the  natural  fruit- 
age of  apathy  and  sullenness,  which  we  have  seen  break 
forth  in  insurrection,  revolution  and  anarchy. 

Five  hundred  million  dollars  will  be  needed  in  Cali- 
fornia within  the  next  ten  years  for  new  power  devel- 
opment. Basing  its  opinion  upon  the  reports  of 
the  several  companies  operating  in  the  state,  the  Rail- 
road Commission  finds  that  this  great  sum  will  be 
needed  for  producing  and  distributing  1,750,000  hp. 
of  additional  electrical   energy. 

While  the  financing  of  electric  public  utilities  during 
the  past  year  or  two  has  been  difficult  because  of  en- 
forced competition  in  the  money  market  with  large 
industrial  offerings  and  foreign  securities,  development 
has  gone  forward   in   California  which   will   result   in 


bringing  in  250,000  hp.  of  additional  hydro-electric 
energy  during  the  year  1921.  Through  the  summer  of 
1920  a  serious  power  shortage  was  threatened,  but  the 
great  hydro-electric  development  of  the  past  year  seems 
sufficient  to  avert  a  recurrence  of  the  shortage  in  1921, 
and  it  is  believed  that  with  better  financial  conditions 
water-power  resources  can  be  developed  with  sufficient 
rapidity  to  meet  the  requirements. 

The  gasoline  shortage,  the  fact  that  coal  is  not  com- 
mercially available  in  California,  the  diminishing  oil 
supply  with  the  consequent  increase  of  price,  and  the 
necessity  of  devoting  the  entire  natural-gas  supply  to 
domestic  uses,  have  brought  home  to  the  people  the 
imminent  necessity  of  developing  the  water-power  re- 
sources of  the  mountain  ranges.  The  need  for  co- 
operative effort  along  this  line  is  being  expressed  by 
the  press  and  on  the  platform  in  the  manner  character- 
istic of  a  great  public  movement.  The  methods  followed 
by  operating  companies  in  financing  these  large  develop- 
ments are  generally  similar.  Bonds  are  issued  for  ap- 
proximately 75  per  cent  of  the  cost,  and  these  bonds  are 
sold  to  large  banking  syndicates  for  resale  and  distribu- 
tion to  the  public  at  large  throughout  the  whole  country. 
The  remaining  part  of  the  cost  is  provided  by  the  sale 
of  junior  securities  to  the  California  public,  and  these 
stocks  are  being  rapidly  absorbed  by  investors,  con- 
sumers and  by  officers  and  employees  of  the  operating 
companies  themselves.  They  form  a  splendid  basis  for 
accumulated  savings.  Success  in  distributing  this  form 
of  securities  among  the  people  of  the  state  has  already 
been  phenomenal,  but  a  well-founded  belief  prevails  that 
the  movement  is  only  in  the  stage  of  inception  and  still 
wider  distribution  is  anticipated. 

Opportunity  for  Consumer  to  Become 
Owner  of  Securities 

It  is  an  ownership  by  the  people  in  the  securities 
of  their  own  regulated  companies,  and  it  not  only  retains 
the  ownership  of  utilities  in  the  community  but  insures 
to  the  enterprise  the  trained  experience  of  those  emi- 
nently fitted  to  perform  the  task.  As  contrasted  with  the 
old  and  now  virtually  defunct  theory  of  public  ownership 
based  on  taxation  and  controlled  and  opei'ated  by  politi- 
cians, the  plan  is  proving  satisfactory  both  in  providing 
the  highest  type  of  service  and  in  giving  to  the  individ- 
ual consumer  an  opportunity  to  become  an  owner  of 
the  securities  which  his  patronage  maintains. 

It  is  not  to  board  room  financiers  that  I  am  addressing 
these  remarks,  because  they  are  grounded  in  the  funda- 
mental principles  of  safe  investment  and  have  at  their 
disposal  abundance  of  accurate  information  on  which  to 
base  their  decisions.  It  is  rather  to  those  of  our  own 
electrical  profession  that  I  wish  to  pass  the  word,  that 
they  may  pass  it  again  to  the  hundreds  of  thousands  of 
men  who  turn  the  switches  in  our  great  factories  and  to 
the  millions  of  women  who  push  the  buttons  in  the  flats 
and  cottages  when  the  lights  go  on,  so  that  all  these  may 
understand  the  opportunity  to  take  part  in  the  great 
movement  to  electrify  America  and  make  production 
and  prosperity  continue  even  though  the  fuel  supplies 
of  the  earth  become  exhausted.  They  are  the  same 
people  who  constituted  the  twenty-nine  million  buyers 
of  Liberty  bonds.  If  they  were  to  become  owners  of  the 
equity  money  in  our  electrical  public  utilities,  the  ques- 
tion of  developing  our  resources  to  the  utmost  limit  and 
by  interconnection  making  each  kilowatt  work  to  its 
full  capacity  would  be  solved  and  the  question  of  elec- 
trical financing  would  become  automatic. 
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Co-operation  for  the  Central 
Station  and  Isolated  Plant 

Interconnection  Is  Economically  Sound  and  Is  Shown 

to  Hold  Mutual  Advantages  Where  Isolated 

Plants  Can  Be  Justified 

(By  a  Prominent  Engineer  and 
Central-Station  Executive) 

TOO  MUCH  intolerant  prejudice  and  not  enough 
good  engineering  judgment  have  fostered  the  ap- 
pearance of  irreconcilable  conflict  or  antagonistic  com- 
petition between  central  stations  and  isolated  plants, 
when  each  really  has  functions  to  perform  and  there 
are  unquestionably  some  situations  in  which  an  isolated 
steam  electric  plant  can  show  advantages  over  the  use 
of  purchased  electric  power  service.  This  is  particu- 
larly true  in  cases  where  requirements  for  heating  the 
premises  may  be  satisfied  by  the  use  of  exhaust  steam. 
The  point  which  has  been  most  frequently  ignored  is 
that  in  nearly  all  cases  where  an  isolated  plant  is  eco- 
nomically justifiable  important  additional  economies  for 
that  plant  and  for  the  central  station  can  be  obtained 
by  interconnection  and  co-operation. 

The  installation  of  power-producing  equipment  in 
large  office  buildings,  department  stores  and  similar 
places  was  a  general  practice  some  years  ago,  but 
changes  in  price  levels  and  other  conditions  have  nar- 
rowed the  field  of  the  isolated  building  plant.  From  the 
viewpoint  of  fuel  conservation  alone  there  is  some  ap- 
parent saving  in  producing  by-product  energy  from  a 
heating  plant  when  the  heating  requirements  for  ex- 
haust steam  balance  the  simultaneous  requirements  for 
electric  power.  However,  such  ideal  correspondence 
between  heating  and  power  requirements  seldom  or 
never  occurs,  and  even  if  it  is  approximated  the  value  of 
the  fuel  saved  is  seldom  sufficient  to  carry  the  additional 
operating  expense  and  the  investment  charges  for  en- 
gines and  generators. 

Interchange  of  Energy  Offers  Economical 
Solution  of  Problem 

The  most  economical  solution  of  the  problem  can  be 
«ffected  in  favorable  situations  through  an  interchange 
of  energy  with  a  central  station.  The  isolated  plant 
should  be  operated  only  as  required  by  the  demand  for 
heat.  The  electrical  energy  made  available  as  a  by- 
product of  the  heating  varies  in  quantity  in  quite  a 
different  way  from  the  power  required  by  the  building 
in  which  the  plant  is  installed,  but  with  the  scheme 
outlined  the  surplus  or  deficiency  of  that  plant's  elec- 
trical output  can  be  delivered  to  or  taken  from  the 
general  distribution  circuits  of  the  central  station.  The 
considerable  saving  in  fuel  made  possible  by  such  inter- 
connection may  enable  the  small  plant  to  sell  energy  at 
some  profit  to  the  distributing  system  and  with  advan- 
tage to  the  central  station,  which  would  supply  all 
energy  during  the  non-heating  period  each  year.  The 
isolated-plant  fixed  charges  for  the  whole  year  must  be 
earned  during  the  heating  season,  but  even  so  the  gross 
operating  costs  can  be  lower  for  a  plant  designed  for 
operation  in  connection  with  the  central  station  than 
for  a  plant  designed  for  isolated  operation.  If  these 
practices  were  more  generally  adopted  they  would 
reduce  the  discreditable  evidence  of  waste  exhibited  by 
the  numerous  "white  feathers"  of  exhaust  steam  which 
crown  so  many  skyscrapers. 


The  working  out  of  the  details  of  an  agreement  for 
interconnected  operation  is  apt  to  be  tedious  and  diffi- 
cult unless  both  parties  to  the  negotiation  keep  clearly 
in  mind  the  simple  purpose  to  utilize  their  respective 
facilities  jointly  to  save  fuel  economically.  The  pro- 
portion of  such  saving  to  be  received  by  the  respective 
parties  should  not  be  difficult  to  negotiate.  That  the 
problem  can  be  solved  satisfactorily  is  indicated  by 
experiences  of  several  of  the  larger  central  stations  in 
different  sections  of  the  country. 

In  at  least  one  of  our  largest  cities  the  local  central 
station  has  supplied  electric  service  to  every  new  office 
building  erected  during  the  last  five  years.  It  can  also 
be  stated  in  general  that  no  small  isolated  steam  plants 
are  being  installed  solely  for  producing  power  where 
central-station  service  is  available  and  fewer  power 
plants  of  any  size  are  being  installed  in  office  buildings 
and  similar  places.  When  fuel  became  scarce  and  ex- 
pensive isolated  plants  were  shut  down  with  alacrity  and 
their  load  was  transferred  to  the  central  stations,  whose 
rates  had  not  been  correspondingly  increased.  Much 
coal  has  been  saved  during  the  last  three  years  by  this 
shifting  of  load,  but  it  has  not  made  it  any  easier  for 
the  central  stations  to  finance  plant  additions  and  ex- 
tensions. 

Ease  of  Financing  a  Factor  in 
Plant  Ownership 

Some  observers  have  expected  a  tendency  among  large 
industrial  companies  to  discontinue  central-station  serv- 
ice. The  reason  for  this  expectation  is  that  numbers  of 
manufacturers  have  been  very  prosperous  and  could 
finance  a  power  plant  on  more  advantageous  terms  than 
could  a  central  station  at  the  present  time.  Such  a  course 
may  be  justified  when  the  factory  load  warrants  the 
use  of  generating  equipment  which  approaches  closely 
the  fuel  economy  of  the  central  station's  plant,  when 
the  factory  has  an  advantageous  site,  and  when  there  is 
need  for  steam  in  the  factory  process  or  there  is  waste 
heat  from  the  process.  However,  even  under  such  favor- 
able factory  conditions  an  isolated  plant  can  attain 
greater  economies  if  operated  in  connection  with  the 
general  system  of  the  central  station. 

In  several  localities  progress  has  been  made  toward 
co-ordinating  the  operation  of  the  central-station  system 
and  the  economical  plants  of  large  factories.  The  ar- 
rangements are  usually  similar  to  the  more  familiar 
interchange  agreements  between  two  central  stations. 
In  some  cases  the  central  station  purchases  a  stated 
amount  of  power;  in  others  the  central  station  takes 
whatever  the  factory  plant  can  spare  to  the  extent  that 
the  central  station  then  desires  to  receive  energy. 
Further  co-operation  is  to  be  expected  between  central- 
station  and  isolated  plants  as  a  result  of  a  more  general 
recognition  of  the  interconnection  benefits  which  were 
given  emphasis  by  the  several  government  boards  and 
oflScials  during  the  war  and  by  the  prominent  examples 
in  California,  New  England,  Pennsylvania  and  else- 
where in  this  country  and  abroad. 

The  most  noteworthy  benefits  obtained  from  utility- 
industrial  interconnections  are  those  relating  to  saving 
in  aggregate  rated  capacity  through  the  diversity  factor 
of  the  loads,  saving  in  reserve  capacity  of  plants,  and 
saving  of  fuel  by  operating  large  modern  turbines  at 
high  load  factors.  These  practices  tend  toward  the 
greatest  economy  in  the  production  of  electrical  energy, 
but  they  are  still  relatively  wasteful  in  the  utilization 
of  the  heat  energy  obtained  from  fuel. 


Cost  of  Electrical  Apparatus  and  Supplies  to  Large  Central  Stations 
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Insufficiency  of  Electric  Rate 
Schedules 

"While    Prices    of   All    Material    and    Supplies    Have 

Increased  Greatly,  Electricity  Prices 

Remain  Almost  Constant 

THE  handicap  undei-  which  almost  all  electric  public 
utilities  are  operating  is  not  generally  appreciated. 
!For  some  unknown  reason  people  imagine  that  condi- 
tions which  aflfect  them  adversely  have  no  effect  what- 
soever on  public  utility  corporations.  Every  man  real- 
izes to  what  extent  the  high  cost  of  living  has  affected 
140  r 
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TREND  IN  PRICE  OF  COAL,  LABOR  AND  ELECTRICITY 

him.  Food  has  increased  150  per  cent  in  the  last  five 
years,  clothing  190  per  cent,  coal  135  per  cent  and  other 
lines  of  material  in  about  the  same  proportion. 

If  one  stops  to  consider  that  coal  is  one  of  the  chief 
items  of  expense  in  generating  electricity,  and  that 
labor,  which  has  increased  in  cost  anywhere  from  75 
per  cent  to  100  per  cent,  is  also  essential,  the  reason- 
ableness of  increased  rates  of  electric  serv- 
ice will  be  apparent.  Nevertheless,  during 
the  past  five  years  the  average  rate  for  elec- 
trical energy  has  not  increased  perceptibly, 
but  on  the  contrary  has  decreased  in  cost 
during  a  portion  of  that  time.  What  is  true 
•of  coal  and  labor  is  also  true  of  equipment 
necessary  to  the  generation  and  distribution 
of  electricity,  and,  as  though  that  burden 
-were  not  enough,  taxes  which  every  central 
station  must  pay  have  increased  120  per 
cent. 

Figs.  1,  2,  3  and  4  show  the  trend  in  prices 
to  large  electric  central-station  companies  of 
motors  and  meters,  household  appliances,  line 
material    and    interior-wiring    devices.      It 
must  be  remembered  that  while  the  curves 
showing    the    increases    above    in    the    cost    of    bitu- 
minous coal  and  labor  are  based  on  official  government 
figures  and  represent  thei-efore  the  average  condition 
throughout   the   country   much   greater   increases   have 


taken  place  in  isolated  cases.  One  of  the  great  handicaps 
to  the  more  rapid  extension  of  electric  service  has  been 
the  lack  of  funds  for  new  developments  and  enlarge- 
ments. These  funds  would  have  been  forthcoming  had 
the  earnings  of  the  respective  utilities  been  ample  to 
justify  the  loans,  and  the  curves  shown  herewith  indi- 
cate very  plainly  why  earnings  were  not  of  a  magnitude 
to  demand  the  needed  capital. 

The  exhibit  indicates  how  great  has  been  the  burden 
thrust  upon  the  electric  public  utilities  and  how  unrea- 
sonable have  been  the  protestations  against  the  increases 
in  rates.  Rates  have  not  advanced  during  the  inflation 
period  incident  to  the  war  and  the  period  immediately 
following  it,  and  there  is  imperative  need  of  readjust- 
ment to  meet  the  changed  conditions. 

The  experience  of  the  steam  railroads  would  indicate 
that  the  country  is  more  interested  in  service  than  in 
rates,  and  yet  it  is  impossible  to  give  good  service  with- 
out competent  labor,  adequate  equipment  and  ample 
returns  to  pay  for  both.  It  is  essential  that  the  public 
understand  this  because  once  it  is  comprehended  the 
chances  are  there  will  be  a  fair  reception  to  increased 
rates  when  such  are  requested.  The  same  reasoning 
ought  to  apply  to  the  public  service  commissions.  They 
may  not  always  appreciate  how  almost  impossible  exist- 
ing conditions  are.  Certainly  the  business  of  supplying 
electric  light  and  power  is  a  legitimate  one,  and  it  is 
unreasonable  to  expect  all  the  burdens  of  increases  to 
be  borne  by  the  utilities  alone  and  not  shared  by  their 
consumers  as  well. 

For  the  public  good,  the  rates  permitted  must  be  such 
as  to  keep  the  utilities  in  a  going  condition.  The  public 
has  a  right  to  expect,  besides  a  dependable  and  suflScient 
service,  a  condition  of  stability  that  will  not  waver  with 
every  market  fluctuation.  If  this  cannot  be  assured  on 
existing  rate  schedules,  the  sooner  the  latter  are 
amended  the  better. 


I 


Manufacturers'  Labor  Cost 

N  the  electrical  manufacturing  field  there  have  been 
no  very  great  labor  troubles  during  the  past  year. 
So  far  as  can  be  learned  no  dissatisfaction  is  apparent 
with  existing  conditions  and  schedules.  There  have 
been  no  calls  of  any  consequence  for  shorter  weeks  with 
increased  wage,  nor  are  any  demands  of  that  kind 
expected.      Working    hours,   which    range   from   forty- 
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WAGE   SCALE  OF  ELECTRICAL   WORKERS 

eight  to  fifty-five  hours  a  week,  with  an  average  of 
fifty  hours  a  week,  and  a  half  day  Saturday,  have  not 
been  reduced. 

The  accompanying  curves  indicate  the  range  in  pay 
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per  diem  for  both  male  and  female  employees  engaged 
in  electrical  work. 

Machine  and  tool  work  command  the  prevailing  wage 
in  all  machine  shops  in  the  district  and  are  little  influ- 
enced by  electrical  manufacturers.  There  are  wide 
variations  in  the  wages  paid  depending  on  local  condi- 
tions. Labor  is  usually  cheaper  in  small  towns  than  in 
the  large  cities  and  sometimes  various  degrees  of  skill 
command  compensation  according  to  the  measure  of 
efficiency  shown. 

The  scales  shown  depict  conditions  in  a  representative 
group  of  electrical  manufacturing  companies.  The 
entire  wage  range  is  indicated  by  that  section  of  the 
diagram  above  the  black  portion,  the  top  showing  the 
highest  wage  reported,  the  bottom  the  lowest  wage 
reported  and  the  line  between  these  two  shows  the  aver- 
age wage  of  all  of  the  manufacturing  companies  which 
have  reported. 


Condition  of  Jobber's  Business 

With  Heavy  Stocks  on  Hand  and  Little  to  Be  Received, 

Jobbers  Will  Buy  Lightly  for  First 

Quarter  of  the  Year 

UP  TO  the  fall  months  the  electrical  supply  jobbing 
business  was  exceptionally  good.  Then  the  buying 
strike  began  to  get  under  way,  and  naturally  the  jobbers 
were  not  long  in  feeling  its  effects.  Still,  it  has  been 
estimated  by  one  who  should  be  in  the  best  position  to 
know  that  the  gross  business  in  the  jobbing  trade  for 
1920  probably  ran  ahead  of  1919  by  40  per  cent.  Inas- 
much as  1919  business  was  stated  by  this  same  authority 
to  have  been  in  the  neighborhood  of  $300,000,000, 
the  1920  business  probably  did  not  fall  far  short 
of  $425,000,000. 
At  this  writing,  however,  the  interest  does  not  lie  in 


Summary  of  Conditions  in  Electrical  Supply  Jobbing  Field  as  1921  Opens 
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the  past  but  in  the  present  and  future.  How  does  the 
jobber  enter  the  new  year?  Are  his  stocks  long  or  short, 
and  how  much?  Will  he  buy  from  hand  to  mouth  or 
lightly  or  heavily  ?  Will  he  buy  heavily  for  first  quarter 
in  any  particular  lines  ?  Has  he  much  material  on  order 
with  manufacturers?  Will  he  cut  prices  to  stimulate 
business  ?    What  is  the  outlook  in  his  territory  for  1921  ? 

Analysis  of  82  Answers 

These  questions  the  Electrical  World  has  asked 
the  electrical  supply  jobbers  of  the  country,  and  at  this 
writing  it  has  received  answers  from  eighty-two  of 
them.  These  answers,  which  are  analyzed  in  the 
accompanying  table  according  to  sections  of  the  country, 
afford  an  excellent  cross-section  of  the  condition  of  the 
electrical  industry  and  are  the  best  indication  anywhere 
available  of  what  may  reasonably  be  expected  in  and 
from  this  branch  of  it. 

Except  here  and  there,  no  low  stocks  are  reported. 
Only  occasionally  does  the  survey  reveal  less  than  sixty- 
day  stocks.  For  the  most  part  stocks  are  over  sixty 
days,  and  a  great  many  are  ninety  days  or  more.  While 
many  said  that  their  stocks  were  average  or  normal  or 
not  large,  still  it  is  apparent  that  stocks  rather  generally 
are  much  larger  than  the  current  market  warrants.  A 
number  of  jobbers  reported  that  the  overstocks  were  for 
the  most  part  in  a  few  lines,  and  these  as  a  rule  were 
household  socket  devices,  flexible  conduit,  both  metallic 
and  non-metallic,  flexible  armored  conductor,  wire,  both 
rubber-covered  and  weatherproof,  and  schedule  material. 

There  were  occasional  evidences  of  unbalanced  stocks, 
and  in  these  cases  it  was  the  rule  to  find  short  stocks  of 
porcelain,  especially  tubes,  rigid  conduit,  steel  boxes  and 
motors.  A  half  dozen  or  more  jobbers,  strangely 
enough,  reported  a  shortage  of  rubber-covered  wire. 

Inventories  Larger 

Inventories  grew  greatly  during  the  year  owing  to 
advances  in  price  on  the  one  hand  and  to  larger  receipts 
on  the  other.  November  and  December  inventories  were 
for  the  most  part  from  20  to  50  per  cent  higher  than 
those  at  the  beginning  of  1920.  In  some  cases  they  were 
even  100  per  cent  and  150  per  cent  greater.  Some, 
however,  did  not  show  any  change,  and  in  a  few 
instances  they  were  even  lower.  While  a  number,  owing 
to  decreased  buying  on  the  part  of  customers  and  to 
heavier  receipts,  have  accumulated  larger  stocks,  still 
a  good  many  jobbers  have  been  able  materially  to  reduce 
stocks  since  September.  On  the  whole,  therefore,  jobbers 
on  Jan.  1,  1921,  are  in  a  much  healthier  state  than  they 
were  at  the  end  of  the  third  quarter  of  1920. 

With  the  exception  of  one  house,  which  will  buy  heavily 
for  first  quarter,  the  electrical  jobbers  for  the  next  three 
months  will  buy  either  from  hand  to  mouth  or  lightly. 
Some  indicated  that  normal  stocks  will  be  maintained. 

Almost  without  exception  the  canvass  shows  that 
the  electrical  jobber  will  not  buy  heavily  on  any  single 
item  for  the  first  quarter. 

For  the  most  part,  the  jobbers  have  received  all  the 
material  they  had  on  order  with  the  manufacturers.  A 
number  of  houses  have  still  a  few  minor  unfilled  orders 
on  manufacturers'  books.  There  are  some  cases,  how- 
ever, where  large  orders  are  still  unfilled,  but  these 
almost  without  exception  are  for  not  more  than  two  or 
three  lines,  such  as  rigid  conduit,  motors,  porcelain  and 
schedule  material  in  which  stocks  have  not  yet  been 
built  up.    A  large  number  of  the  reporting  houses  stated 


that  although  they  had  large  commitments  a  while  back 
they  had  canceled  these  orders. 

Shall  Prices  Be  Cut? 

On  the  question  of  price  reduction  the  replies  were 
varied.  It  was  known  that  not  a  few  jobbers  had  made 
recessions  to  stimulate  buying  in  order  to  reduce  long 
stocks,  and  for  that  reason  a  consensus  of  opinion  was 
asked.  Some  evaded  this  question,  but  of  those  who 
made  reply  52  per  cent  were  against  reducing  prices  tc? 
stimulate  a  market.  Where  a  reason  was  given  it  was, 
for  the  most  part,  that  a  falling  market  discourages 
buying.  On  the  other  hand,  35  per  cent  were  in  favor 
of  reducing  prices,  some  without  reservations,  others  on 
lines  that  had  to  be  moved  because  of  overstocks,  and 
still  others  with  the  proviso  that  it  should  be  done 
gradually.  A  little  more  than  8  per  cent  were  of  the 
opinion  that  reduction  should  originate  with  the  manu- 
facturers. The  remainder  simply  said  that  they  would 
follow  the  market  down. 

Outlook 

The  greatest  variation  in  the  answers  came  in  reply  to 
the  question  "What  is  the  outlook  for  1921  in  your 
territory?"  Some  were  very  optimistic  and  others  were 
equally  pessimistic.  Generally,  however,  the  replies  held 
to  the  middle  ground.  The  first  quarter  is  not  for  the 
most  part  expected  to  be  anj'thing  but  dull.  After  that 
conditions  are  expected  to  grow  better.  Some  put  the 
Presidential  inauguration  as  the  turning  point.  It  vras 
generally  agreed,  however,  that  the  second  half  of  the 
year  will  be  pretty  good  and  the  last  quarter  excellent. 

The  feeling  arrived  at  from  reading  the  replies  is  that 
the  gross  volume  of  business  done  in  1921  will  not  be  so 
large  as  that  in  1920.  How  much  smaller  it  will  be 
it  is  not  possible  to  determine  from  the  replies.  Still, 
from  the  apparent  probability  of  lower  prices  and  the 
expressed  certainty  of  a  smaller  volume  of  goods  moved, 
it  does  not  seem  unreasonable  to  predict  that  the  gross 
business  of  1921  will  be  at  least  25  per  cent  less  than 
that  for  1920. 

Causes  and  Possible  Remedies  of 
Cancellation  Evil 

AN  EXHAUSTIVE  study  of  the  practice  of  cancella- 
^  tion  of  orders  and  repudiation  of  contracts  in 
almost  every  division  of  business  has  been  made  by  the 
fabricated  production  department  of  the  Chamber  of 
Commerce  of  the  United  States.  As  a  result  of  this 
study  it  groups  opinions  as  to  possible  causes  and  pos- 
sible remedies  under  these  three  heads: 

"First — That  the  practice  is  the  result  of  war-time 
irregularities  and  will  pass  as  we  return  to  a  normal 
basis. 

"Second — That  we  are  now  reaping  the  results  of 
the  loose  business  practices  inaugurated  before  the 
war,  when  many  lines  were  in  a  state  of  overproduction 
and  the  measures  taken  to  unload  this  surplus  were 
demoralizing.  Those  entertaining  this  belief  feel  that 
the  remedy  is  in  a  general  reformation  of  our  system 
of  order  taking,  making  each  order  a  contract  enforce- 
able by  law. 

"Third — That  we  have  been  drifting  away  from  the 
fundamentals  of  sound  business  and  the  'Golden  Rule' 
and  that  we  must  return  to  a  stronger  belief  in  the 
rights  of  others  and  a  higher  regard  for  our  own 
integrity  if  the  change  is  to  be  permanent." 
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Iiitercouiiectioii  Benefits  Even 
the  Small  Plants 

Tidewater    Steam    Plant    and    Nearby    Water-Power 

and  Steam  Installation  Handled  Effectively  by 

Tie  Line  Under  Various  Load  Conditions 

AN  INTERESTING  example  of  the  benefits  of  in- 
Xx  terconnection  is  afforded  by  a  4.5-mile  (7.2-km.), 
13,200-volt  single-circuit  tie  line  between  generating 
stations  of  the  Newburyport  (Mass.)  Gas  &  Electric 
Light  Company  and  the  Amesbui\v  Electric  Light 
Company.  The  former  company  operates  an  8,325-kva. 
steam  plant  on  tidewater  near  the  mouth  of  the  Merri- 
mac  River,  and  the  latter  receives  energy  from  a  group 
of  small  hydro-electric  stations  with  steam  auxiliary 
equipment  aggregating  about  3,000  kva.  The  two  com- 
panies are  independent,  and  each  serves  important  in- 
dustrial power  and  the  usual  lighting  business  to  be 
found  in  New  England  manufacturing  centers. 

The  chief  advantage  of  this  interconnection  lies  in  the 
opportunity  it  offers  for  the  supply  of  energy  to  the 
Amesbury  district  from  the  larger  tidewater  stations, 
especially  during  periods  of  low  water  at  the  hydro-elec- 
tric plants.  The  hydro-electric  stations  are  in  the  valley 
of  the  Powow  River,  which  rises  in  Kingston,  N.  H.,  and 
flows  by  a  crooked  course  southeasterly  until  it  finally 
joins  the  Merrimac  River  near  Newburyport. 

The  tie  line  has  a  capacity  of  about  1,800  kw.  It  con- 
sists of  a  three-phase  circuit  of  No.  2  copper  between 
the  principal  hydro-electric  station  in  Amesbury  and  a 
terminal  tower  on  the  north  bank  of  the  Merrimac 
River,  opposite  the  Newburyport  station.  Choke  coils, 
taps  to  disconnecting  switches  and  electrolytic  lightning 
arresters  and  disconnecting  switches  by  which  the  line 
can  be  opened  at  the  terminal  tower  are  provided.  The 
connection  with  the  NewburjTDort  plant  is  completed  by 
a  three-conductor,  13,200-volt  armored  submarine  cable 
1,655  ft.  (506  m.)  long,  terminating  in  a  pothead 
mounted  on  an  outdoor  steel  frame  inclosing  three 
625-kw.  Maloney  transformers  installed  just  outside  the 
station.  At  this  pothead  disconnecting  knife  switches 
ai'e  provided  so  that  the  submarine  cable  section  of  the 
line  can  be  opened  at  this  end  also.  A  short  cable  run 
from  the  transformer  sec- 
ondaries to  the  2,300-volt 
bus  of  the  -station  completes 
the  tie. 

The  greater  part  of  the 
time    energj'    is    supplied 
over   this   line   from   New- 
burj'port,   but  at  times   of 
very  light  load  in  Newbury- 
port,   as    on     Sundays,    if 
water    is    plentiful    in    the 
Powow    River,    the    entire 
load  of  the  tidewater  sta- 
tion   is   frequently   carried 
by  Amesbury.     This  obvi- 
ates running  a  625-kva.  steam-turbine  unit.     The  larger 
plant,  however,  is  the  mainstay  of  the  two  systems  as 
regards  steam  reserve  and  is  needed  to  handle  the  main 
load    of    Newburyport,    including    the    Ipswich    Mills 
(reached  by  a  22,000-volt  two-circuit  line)  under  week- 
day conditions. 

In  the  fiscal  yea^  1919  the  Newburyport  company  sold 
to  the  Amesbury  company  2,397,000  kw.-hr.  at  a  unit 


price  of  1.352  cents.  The  Amesbury  company  sold  New- 
buryport 15,570  kw.-hr.  at  a  unit  price  of  1.645  cents. 
The  total  output  of  the  Newburyport  station  was  12,400.- 
434  kw.-hr.,  and  the  average  cost  per  kilowatt-hour  pro- 
duced at  Newbui-yport  was  1.26  cents.  Coal  cost  $8.40 
per  ton  at  Newbui-yport,  14,975  tons  being  used. 

Amesbury's  total  energy  delivery  to  the  bus  from  the 
local  plants  was  496,916  kw.-hr.  at  a  unit  cost  of  1.82 
cents.  The  line  losses  in  the  case  of  energy  delivered  to 
the  Amesbury  company  are  borne  by  the  latter,  but 
even  so  these  figures  are  an  interesting  example  of  the 
economy  of  centralized  energy  production  in  a  steam- 
turbine  plant  with  the  units  under  one  roof,  as  well  as 
an  indication  of  the  difliculty  of  securing  low  unit  costs 
of  operation  in  a  mixed  system  of  scattered  hydro-elec- 
tric plants  of  small  capacity.  Each  of  these  generating 
systems  may  be  and  is  of  use  to  the  other,  and  the  fac< 
that  the  larger  plant  supplies-  the  greater  portion  of  the 
energy  utilized  on  the  smaller  system  in  no  way  in- 
validates the  actual  and  potential  benefits  of  the  inter- 
connection from  the  viewpoint  of  the  bigger  installation. 
Light-load  periods  in  steam  stations  are  most  desirable 
times  to  use  surplus  energy,  and  the  harmonious  interop- 
eration  insures  fuel  and  water  mutual  conservation. 


Trend  of  Electric  Light  and  Power 
Bond  Yields 

DURING  the  twelve  months  just  past  money  cost 
more  than  in  any  previous  year  in  the  history  of 
the  electric  light  and  power  business.  In  the  neighbor- 
hood of  $400,000,000  of  new  capital  was  placed  on  the 
market  by  electric  light  and  power  companies  at  a  price 
which  would  yield  the  investor  on  an  average  7.98 
per  cent. 

Older  issues  did  not  yield  such  a  high  average,  but 
the  yield  was  high  enough  to  attract  many  new  investors 
In  this  class  of  securities.  The  trend  of  this  market  is 
shown  fully  in  the  accompanying  diagram  by  the  heavy 
black  curve.  Compared  with  this  is  the  trend  of  average 
:,ield  of  railroad  bonds  and  industrial  bonds. 

It  is  interesting  to  note  that  the  yield  on  the  utility 
bonds  is  only  slightly  more  than  from  the  industrials 
and  about  the  same  as  from  the  railroads.     It  must  be 
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ELECTRIC   LIGHT  AND  POWER  BOND   YIELDS   COMPARED    WITH    INDUSTRIALS    AND    RAILROADS — 
WIDTH  OF  CURVES  SHOWS  RANGE  BETWEEN  BID  AND  ASKED  PRICES 

pointed  out,  however,  that  while  all  kinds  of  electric 
light  and  power  issues  (all  first  mortgage)  are  in- 
cluded, the  industrials  and  railroads  are  picked  issues. 
The  former  include  one  of  each  of  a  number  of  funda- 
mental commodities  in  which  the  strongest  company 
was  picked  out.  In  the  railroads  geographical  distribu- 
tion of  operation  was  used,  with  the  most  representative 
road  in  each  case. 
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Engineering  Developments  of  1920-21 

IN  REVIEWING  THE  DEVELOPMENTS  and  tendencies  that 
prevailed  last  year  in  electrical  engineering,  those  that 
are  most  important  have  been  segregated  and  arbitra- 
rily classified  under  the  following  headings:  Generation 
and  Protection,  Transmission  and  Distribution,  Science 
and  Research,  Lighting  and  Industrial. 


Recent  Tendencies  in  Water-Power 
Practice 

Reactio7i  Wheels  Built  in  Sizes  Up  to  55,000  Hp.  and 

Others  itnth  800-Ft.  Head^Neiv  Draft  Tttbes  of 

High  Efficiency — Outdoor  Plants 

By  John  F.  Vaughan 
Consulting  Engineer,  Boston 

PROGRESS  in  water-power  practice  during  the  past 
year  has  been  in  detail  of  construction  and  refine- 
ment of  operation  rather  than  in  radical  change  of 
plant  design  or  type  of  equipment.  The  controlling 
factors  have  been  high  price  of  money  and  high  cost  of 
labor  and  material.  While  these  factors  react  against 
both  steam  and  water  power  the  increase  in  cost  of 
steam  power  due  to  high  price  of  fuel  has  been  offset  to 
a  large  degree  by  the  relatively  greater  first  cost  and 
fixed  charges  of  water  power.  The  direct  effect  has  been 
the  stimulation  of  interconnection,  the  simplification  of 
plant  layout,  increase  in  rating  and  decrease  in  number 
of  units,  the  placing  of  more  apparatus  out  of  doors  and 
the  more  economical  use  of  building  space.  Other  ten- 
dencies are  better  control  of  storage  and  pond  level  in 
moderate  and  low-head  plants,  reduction  of  back  water 


hp.,  depending  largely  upon  transportation  facilities. 
Impulse  wheels  have  reached  a  size  of  30,000  hp.  under 
a  1,000-ft.  (300-m.)  head  in  the  units  being  built  for 
the  new  Caribou  development  of  the  Great  Western 
Power  Company.  In  the  design  of  low-head,  high- 
speed runners  of  the  unshrouded  or  propeller  type 
(such  as  the  Nagler  in  this  country),  specific  speeds 
of  175  have  been  reached  without  serious  sacrifice  of 
efficiency  and  runners  have  shown  an  unusual  range 
of  head-speed  characteristics.  Owing  to  the  high  cost 
of  raw  material  for  medium-head  work,  foreign  manu- 
facturers are  using  higher  specific  speeds  than  is 
considered  good  practice  in  this  country,  sacrificing 
efficiency  to  some  extent,  however,  in  doing  so. 

The  reaction  wheel  has  reached  a  new  limit  of  head, 
800  ft.  (240  m. ),  in  two  22,500-hp.  units  now  being 
built  for  the  Kern  River  No.  3  plant  of  the  Southern 
California  Edison  Company.  Owing  to  the  excessive 
velocity  in  the  draft  tube  and  high  generator  speeds, 
it  is  likely  that  even  in  large'  units  this  head  encroaches 
far  into  the  territory  of  the  impulse  wheel.  Low  limit 
of  head  has  been  extended  by  the  further  use  of  the 
unshrouded  or  radial-flow  propeller  type  of  runner. 

EflSciencies  of  93  per  cent  and  better  have  been  estab- 


HYDRO-ELECTRIC  PLANTS  EiMBODYING  MOST  RECENT  DEVELOPMENTS 


Company 
Hydro-Electric    Power   Commission    of   Ontario, 

Toronto 

Great  Western  Power  Co. ,  San  Francisco,  Cal 

Southern  California  Edison  Co.,  Los  Angeles,  Cal. 
United  States  Government  Ordnance  Dept 

Los  Angeles  (Cal.)  Bureau  of  Power  and  Light 

San  Joaquin  Light  &  Power  Corp.,  Fresno,  Cal 

Pacific  Gas  &  Electric  Co..  San  Francisco 


Great  Lakes  Power  Co.,  Ltd 

Central  Maine  Power  Co. ,  .Augusta,  Me . 


No.  of         Size  of 
Name  of  Development     Units      Units  (Hp.) 


Type  of  Units 


Queenston 

(Caribou 

Kern  River  No.  3. 
Muscle  Shoals 


Henry  Ford's  plant 

Consumers'  Power  Co.,  Jackson,  Mich. 


Tallassee  Power  Co.,  Baden,  N.  C 

Iowa  Railway  &  Light  Co 


San  Prancisquito 

King's  River 

Hat  Creek  (Ncs.  I  and  3| 

Sault  Ste.  Marie,Ontario 
Skowhegan 


Troy,  N.Y 

/  Grand  Rapids 2 

I  Battle  Creek I 

Baden,  N.  C 

Cedar  Rapids 3 


22,500 
total 


200 
150 


Head 
(Ft.) 

305 

1,008 

800 

95 

515 
2,500 

200 
18 


Concrete  spiral-ca-'?e         32 


50,000  Vertical  spiral-case 

30,000  Impulse 

22,500  Spj-al-case 

30,000  Concrete  spiral  case 

22,000  ^'ertical  spiral-case 
300,000  total     Impulse 
15,000 


500 


Features  of  the  Plant 

Largest  reaction-t>-pe  units 
Largest  si2e  for  such  a  head 
H.ghest   head   for   reaction    wheel 
Highest   head    for    concrete    spiral 
case.     Outdoor  plant  considered 


Collapsible  crest  dam. 
Extreme, use  of  large  units  under 
low  head. 

Automatic  and  semi-automatic 
plants 


on  the  plant  during  high  stages,  improvement  in  the 
means  of  measuring  and  recording  input  in  water, 
better  load-dispatching,  etc. 

Progress  in  design  is  marked  by  new  limits  of  size 
and  head  for  reaction  and  impulse  wheels  and  increased 
efficiencies  of  new  draft  tubes. 

The  limit  in  size  of  the  reaction  wheel  seems  to  have 
been  approached  in  the  new  units  for  the  Queenston 
plant  of  the  Hydro-Electric  Commission  of  Ontario, 
55,000  hp.  under  a  305-ft.  (90-m.)  head,  although 
designs  have  been  considered  for  units  rated  up  to 
100,000  hp.  For  lower  heads  of  say  30  ft.  (9  m.)  the 
present  limit  appears  to  be  nearer  12,000  hp.  or  15,000 


lished  in  medium  and  large-size  vertical  spiral-case 
units  under  favorable  conditions,  and  better  fractional- 
load  efficiencies  than  those  of  the  past  have  been 
maintained.  One  manufacturer  has  approached  this 
maximum  efficiency  in  the  low-head,  high-specific-speed 
type,  and  others  are  progressing  along  similar  lines. 

The  last  word  in  draft-tube  design  appears  in  the 
White  hydraucone  and  the  Moody  spiral-case  types  re- 
cently tested  on  the  new  40,000-hp.  wheels  of  the 
Niagara  Falls  Power  Company,  which  have  given  virtu- 
ally the  same  results  in  eflSciency.  It  is  interesting  to 
note,  however,  that  a  modification  of  the  more  common 
quarter-turn  type  of  draft  tube  is  to  be  installed  with 
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two  machines  now  being  constructed  for  Queenston,  and 
equally  good  results  are  anticipated  for  them  by  the 
manufacturer. 

More  attention  is  being  paid  to  the  recovery  of  head 
lost  from  high  backwater,  as  by  the  Herschell  and 
Replogle  fall  increasers,  employing  high-velocity  flow 
from  the  dam  into  the  horizontal  discharge  leg  of  the 
draft  tube,  and  by  the  Tefft  method,  which  slips  a  fast- 
moving  sheet  of  water  under  the  discharge  within  the 
draft  tube.  Another  method  offered  introduces  an 
annular  jet  from  the  flume  itself  dowTi  into  the  throat 
of  the  draft  tube,  and  still  another  utilizes  the  negative 
head  of  the  standing  wave  below  the  dam  by  discharg- 
ing the  draft  tube  into  the  high-velocity  water  as  it 
leaves  the  toe  of  the  dam  back  of  standing  wave. 

The  siphon  type  of  dam  is  receiving  more  attention, 
particularly  in  locations  of  limited  dam-spillway  length, 
one  being  under  construction  on  the  Pacific  Coast,  for 
instance,  for  use  under  a  190-ft.  (57-m.)  head. 

The  use  of  the  Johnson  type  of  hydraulically  balanced 
needle  valve  for  large  penstocks  is  increasing,  and  other 
types  of  internal  hydraulically  operated  valves  are  under 
development. 

Differential  surge  tanks  are  becoming  more  generally 
used,  as  well  as  other  means  of  penstock  control  such 
as  the  use  of  a  diaphragm  in  the  surge  tank  above 
the  penstock  connections  and,  in  long  pipe  lines,  the 
use  of  the  governor-actuating  synchronous  relief  valve. 

Automatic  and  semi-automatic  plants  are  receiving 
much  study  and  new  plants  are  going  in,  such  as  that 
of  the  Cazenovia  Electric  Company  at  Cazenovia,  N.  Y. 

The  ice  problem  is  receiving  unusual  attention,  par- 
ticularly in  the  new  developments  on  the  Niagara  River. 
The  Hydro-Electric  Power  Commission  of  Ontario  is 
experimenting  on  intakes  of  the  Johnson  type  of  slotted 
tubes  laid  in  the  bed  of  the  river  and  the  Groat  plan 
of  submerged  weirs  placed  so  as  to  divert  surface  cur- 
rents away  from,  and  deep  water  toward  the  intake. 

Troubles  with  Large  Turbines  Are 
Being  Overcome 

More   Care  in  Starting   and  Stopping   Units   Reduces 

Temperature  Stresses — Changes  in  Design  Have  Also 

Helped — Fluttering  of  Bucket  Wheels  Stopped 

By  W.  L.  Abbott 

Chief  Operating  Engineer  Commonwealth  Edison  Company, 
Chicago,  III. 

rvT  GENERAL  there  have  been  no  marked  developments 
in  turbine  design  during  the  past  year,  the  principal 
improvements  having  been  changes  in  details  of  design 
and  material  to  overcome  the  problem's  that  have  been 
encountered  in  large  units,*  namely,  higher  speeds  and 
greater  stresses.  Since  the  tendency  has  been  to  push 
up  the  linear  and  the  angular  velocities  of  the  revolv- 
ing parts,  it  has  required  the  combined  knowledge  and 
skin  of  the  scientist  and  of  the  engineer  to  interpret 
and  to  protect  against  the  destructive  phenomena  which 
have  been  manifested.  Another  subject  which  has 
attracted  considerable  attention  has  been  running  clear- 
ances, since  turbine  parts  may  be  subjected  to  variations 
in  temperature  of  as  much  as  500  deg.  Fahr.  (260  deg. 
C). 


•The  General  Electric  Company  has  produced  single-shaft  units 
of  45.000  kw.  rating,  and  the  Westinghouse  Electric  &  Manufac- 
turing Company  has  built  multiple-shaft  turbines  up  to  60.000  kw 
capacity. 


Of  the  several  difficulties  with  which  the  turbine 
manufacturers  and  the  turbine  operators  have  to  con- 
tend, that  due  to  unequal  expansion  and  contraction  of 
casing,  cylinders,  diaphragms,  shafts  and  blade  drums 
under  the  widely  varying  temperatures  to  which  they 
are  subjected  is  the  most  prevalent,  particularly  at 
times  when  machines  are  being  started  up  and  when 
they  are  being  shut  down.  The  designer  and  the 
machinist  measure  the  running  fits  and  clearances  in 
thousandths  of  an  inch,  only  to  find,  after  the  machine 
has  heated  up,  that  some  parts  have  expanded  0.25  in. 
(6  mm.)  and  other  related  parts  have  expanded  much 
less.  So  serious  is  this  matter  of  unequal  expansions 
that  the  principal  turbine-manufacturing  companies 
have  issued  explicit  instructions  to  guide  turbine  oper- 
ators in  starting  their  machines. 

Overcoming  Troubles  Due  to  Unequal  Expansion 
AND  Contraction 

When  steam  for  warming  up  is  admitted  to  horizontal 
turbines  of  the  Parsons  type  the  hottest  of  the  steam 
rises  to  the  top  side  of  the  cylinder,  while  the  air 
and  cooler  steam  settle  to  the  bottom.  The  resulting 
unequal  expansion  of  cylinder  and  blade  drum  causes 
both  to  arch  upward  slightly,  but  when  the  shaft  is 
turned  through  180  deg.  end  rubbing  of  both  fixed  and 
revolving  blades  is  liable  to  result.  With  the  Curtis 
type  of  turbine  there  is  not  this  same  trouble  with 
end  rubbing  of  blades,  but  there  has  been  serious 
trouble  due  to  unequal  expansions.  In  this  machine 
the  bucket  wheels  are  shrunk  onto  the  shaft  and  keyed 
in  place.  The  hubs  of  the  disks  and  the  diaphragm 
packing  rings  between  them  entirely  cover  that  portion 
of  the  shaft  in  the  zone  of  the  hot  steam.  Therefore, 
when  steam  is  admitted  into  the  wheel  space  on  start- 
ing up  a  cold  turbine,  the  steam  comes  in  contact  with 
the  wheel  hubs  and  expands  them,  while  the  shaft, 
owing  to  its  greater  mass  and  because  it  is  generally 
protected  from  direct  contact  with  the  steam,  heats  up 
more  slowly.  The  hub  of  the  bucket  wheel,  therefore, 
becomes  loose  on  the  shaft  temporarily,  and  when  the 
machine  is  brought  up  to  speed  the  disk  is  liable  to 
"wabble"  until  the  hub  and  the  .shaft  attain  a  common 
temperature.  When  the  wheel  wabbles  it  wears  the  bore 
in  the  hub  larger  and  it  wears  its  seat  on  the  shaft 
smaller.  When  the  machine  is  shut  down  the  wheel  hub 
cools  more  quickly  than  the  shaft  and  thereby  becomes 
decidedly  stretched.  After  a  few  repetitions  of  this 
process  the  wheel  is  never  tight  on  the  shaft. 

Manufacturers  of  reaction-type  turbines  have  over- 
come the  foregoing  difficulty  in  different  ways — some 
by  more  end  clearance  of  the  blading,  others  with  blades 
having  thin  ends  which  will  wear  off  quickly  in  case 
they  rub  and  with  a  close-running,  feather-edged  shroud 
to  intercept  the  spill  around  the  end  of  the  blading. 
The  latter  is  designed  to  wear  off  quickly  with  little 
resultant  heating  in  case  of  rubbing. 

One  large  manufacturer  overcame  his  trouble  with 
wabbling  wheels  by  using  a  pinned  bushing  in  the  hub 
of  the  wheel.  This  bushing  will  always  approximate  the 
same  temperature  as  the  shaft,  leaving  the  hub  free 
to  heat  up  quickly  and  expand  as  it  may.  The  bushing, 
however,  while  tight  on  the  shaft,  is  secured  to  the 
hub  by  a  number  of  radial  pins,  so  that  as  the  hub 
expands  and  contracts  it  will  always  be  concentric  with 
the  shaft  and  the  bushing,  while  the  pins  will  keep  it 
from  wabbling. 

Cast  iron  is  being  largely  replaced  by  steel  in  dia- 
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phragms  and  casings,  because  with  the  high  temperature 
of  superheated  steam  cast  iron  is  distorted  more  than 
steel,  not  only  temporarily  but  permanently.  The  heat- 
ing and  cooling  cause  cast  iron  to  swell  permanently, 
or  "grow,"  as  it  is  sometimes  called,  thereby  becoming 
porous  and  much  weakened. 

There  have  been  a  number  of  mysterious  failures  of 
bucket  wheels  from  which  segments  broke  off  and  were 
thrown  out  while  the  wheels  were  in  operation.  Some 
failures  of  this  kind  were  traced  to  fractures  starting 
from  the  sharp  corners  of  equalizing  holes  near  the 
rims  of  the  disks  of  blade  wheels  and  were  due  to  metal 
fatigue.  In  working  metal  nearly  up  to  its  elastic  limit 
there  are  apt  to  be  some  small  corners  or  angles  where 
a  small  particle  of  metal  is  more  highly  stressed  than 
the  general  mass  of  the  piece,  and  in  such  locations 
stresses  may  overrun  the  elastic  limit.  In  time  steel 
in  such  places  becomes  fatigued  and  microscopic  cracks 
develop,  which  are  slowly  propagated  to  an  extent  which 
ultimately  leads  to  complete  rupture.  Such  fractures, 
starting  in  hair  cracks  at  some  sharp  comer,  may 
require  weeks  or  months  in  developing  to  an  extent 
which  finally  brings  about  a  sudden  ultimate  rupture. 
Correction  has  been  made  by  a  new  design  of  disk  in 
which  the  web  of  the  wheel  is  slightly  thickened.  Equal- 
izing holes  are  placed  nearer  the  hub  than  in  the  old 
wheels,  and  the  corners  of  the  holes  are  rounded  off 
to  eliminate  sharp  corners  from  which  cracks  start. 

Polarized  Light  Used  in  Studies  to  Detect 
Strains  in  Metals 

It  has  been  found  to  be  virtually  impossible  to  calcu- 
late the  amount  to  which  metal  in  the  various  parts 
of  a  disk  is  stressed  while  in  revolution.  However,  a 
novel  method  for  the  study  of  these  stresses  has  been 
devised  by  one  of  the  large  manufacturing  companies.  A 
■celluloid  disk  is  employed  with  buckets  attached,  all  sim- 
ilar in  proportion  to  the  steel  disk  whose  strains  it  is 
desired  to  investigate.  The  celluloid  disk  being  trans- 
parent, light  will  shine  through  it,  and  when  revolved 
at  high  speed  the  fiber  in  different  parts  of  the  disk 
will  elongate  in  proportion  to  the  stress  to  which  that 
portion  is  subjected.  These  differences  of  elongation 
of  the  fiber  in  different  zones  of  the  wheel  will  be 
clearly  shown  by  the  differences  in  their  ability  to 
polarize  refracted  light. 

With  the  various  expansions,  contractions  and  dis- 
tortions due  to  heating  and  cooling,  it  was  to  be  expected 
that  there  would  be  occasional  instances  where  the 
bucket  wheel,  with  its  narrow  clearance,  would  rub 
against  the  diaphragm.  More  clearance  has  been  pro- 
vided, but  still  such  rubbing  has  persisted,  and, 
strangely  enough,  wheels  have  been  found  rubbed  on 
both  sides,  although  they  were  centrally  placed  between 
diaphragms  with  an  abundance  of  clearance,  while  other 
wheels  on  the  same  shaft  would  not  rub  at  all. 

In  addition  to  the  phenomenon  of  double  rubbing, 
some  of  these  wheels  have  been  found  to  have  radial 
cracks,  and  even  wheels  of  the  new  design  with  thick- 
ened web  have  given  trouble.  Here  indeed  was  a 
problem  for  the  investigators  of  the  research  laboratory, 
who  have  found  the  cause  of  the  trouble  and  at  the  same 
time  explained  a  curious  phenomenon — so  common  that 
it  had  never  been  given  a  thought.  The  statement  of 
this  phenomenon  is  embodied  in  the  answer  to  such  a 
question  as  the  following:  "Why  does  a  flag  flutter  when 
borne  rapidly  through  still  air?"     The  answer  gives  a 


clue  to  why  heavy  plates  of  forged  steel  will  also  flutter 
if  driven  fast  enough  in  a  dense  enough  medium.  These 
violent  and  continued  wavings  of  the  disk  readily 
account  for  the  radial  cracks  which  have  been  found. 
The  trouble  has  all  been  eliminated  by  simply  stiffen- 
ing the  rims  of  the  wheels. 

Removing  Condensed  Steam 

Superheated  steam  on  its  way  through  the  turbine 
blading  loses  its  superheat  when  about  one-third  of  the 
way  through,  and  from  there  on  condensation  takes 
place  at  an  increasing  rate.  The  point  at  which  this 
condensation  begins  can  be  easily  determined  by  an 
inspection  of  the  blading,  since  those  blades  that  are 
subjected  to  moisture  are  eroded,  while  those  that  run 
in  the  dry  steam  retain  their  original  polish.  The 
erosion  has  been  such  a  serious  factor  in  the  last  stages 
that  it  has  been  found  necessary  to  drain  the  water 
from  each  stage  independently — not  into  the  next  lower 
stage,  but  into  the  condenser.  Drainage  pipes  have 
been  installed  for  this  purpose  and  designed  so  as  not 
to  leave  a  free  opening  for  the  escape  of  steam. 


Great  Hydro-Electric  Development 
Planned  in  Germany 

DISCUSSION  is  rife  in  Germany  of  a  plan  to  con- 
struct a  ship  canal  from  Aschaffenburg  on  the 
Main  to  Niirnberg  and  to  straighten  the  bed  of 
the  Danube  River  from  Keilheim  down  to  Passau  at 
the  German  border.  This  scheme  is  an  extension  of  a 
former  plan  to  canalize  the  Main — the  so-called  Wiirz- 
burg  scheme.  Development  of  many  large  hydro-electric 
plants  forms  part  of  the  plan,  which  will  provide  a  con- 
tinuous ship  canal  from  the  Rhine  to  the  Main  and  from 
the  Main  to  the  Danube.  The  importance  of  the  pro- 
posed development  to  Bavaria,  which  has  thirty-seven 
electric  stations  on  the  Danube,  will  be  apparent. 

It  is  proposed  to  divide  the  hydro-electric  stations  into 
two  main  groups — first,  the  group  between  Aschaffen- 
berg  and  Wiirzburg,  with  thirty-four  stations;  second, 
the  Danube  group.  Thirty  of  the  first  group  of  stations 
would  be  entirely  dependent  on  the  Main  and  would 
therefore  supply  a  variable  power  in  accordance  with 
the  height  of  water  in  the  river.  It  is  thought  that  ice 
would  interfere  with  their  operation  in  the  winter  to  an 
average  extent  of  ten  days  in  the  year.  To  overcome 
this  steam  reserve  plants  would  be  provided.  Inter- 
connection with  other  systems  would  take  care  of  the 
variation  in  flow.  The  remaining  four  stations  of  the 
first  group  would  have  constant  water  levels  which  would 
render  them  independent,  and  their  supply  could  be 
easily  absorbed  by  the  industrial  districts  of  Wiirzburg, 
Bamberg  and  Niirnberg. 

The  total  net  output  of  the  stations  of  the  first  group, 
after  deduction  of  all  losses  in  transformation  and  long- 
distance transmission,  is  put  at  630,850,000  kw.-hr.  a 
year,  of  which  291,400,000  kw.-hr.  would  be  constant  and 
the  remainder  variable  supply.  On  the  Danube  only 
three  large  stations  would  need  to  be  built — at  Poikam, 
Regensburg  and  Steinbach  in  Kachlett.  The  first  two 
would  supply  53,910,000  kw.-hr.  and  the  last-named 
232,000,000  kw.-hr.,  or  enough  to  take  care  of  peak 
loads.  The  total  possible  supply  of  electricity  to  be 
developed  by  the  project  would  thus  reach  919,750,000 
kw.-hr.  a  year,  of  which  291,450,000  kw.-hr.  would  be 
constant. 


Transmission  at  220,000  Volts 

in  California 

Plans  of  the  Southern  Califoniia  Edison  Company  and 

Pacific   Gas  &   Electric   Company   to   Operate 

Long  Lines  at  220,000  Volts — Analysis 

of  Engineering  Considerations. 

By  H.  a.  Barre*  and  J.  P.  Jollyman+ 

THE  commercial  transmission  of  power  at  220,000 
volts,  while  not  an  accomplished  fact,  is  assured  by 
the  advances  which  have  been  made  during  the  year 
J920.  Scarcely  more  than  a  year  ago,  when  the  paper 
on  the  California  220,000-volt  bus  was  presented  to  the 
Pacific  Coast  convention  of  the  American  Institute  of 
Electrical  Engineers  at  Los  Angeles  by  Messrs.  Soren- 
sen,  Cox  and  Armstrong,  the  subject  did  not  receive 
serious  consideration  from  many  of  the  delegates 
present.  Today  plans  are  well  under  way  for  the  con- 
struction of  the  two  major  portions  of  this  bus.  and 
the  connection  between  them  has  actually  been  made 
by  large-capacity  ties  at  a  lower  voltage. 

The  two  companies  which  have  made  the  decision  to 
resort  to  220,000-volt  transmission  have  been  forced  to 
it  by  purely  economic  considerations.  In  the  case  of  the 
Southern  California  Edison  Company  the  present  two 
Big  Creek  lines  will  be  loaded  to  their  full  capacity  of 
120,000  kw.  at  150,000  volts  in  one  or  two  years.  It  will 
then  be  necessary  to  provide  additional  transmission-line 
capacity  before  more  generator  units  can  be  put  into 
service  at  the  Big  Creek  stations. 

The  transmission  capacity  can  be  doubled  by  the 
construction  of  two  new  150,000-volt  lines  or  by  increas- 
ing the  voltage  of  the  present  lines  to  220,000.  The 
first  scheme  will  cost  between  $12,000,000  and  $15,000,- 
000,  and  the  second  will  cost  between  $2,000,000  and 
$3,000,000,  including  the  necessary  changes  in  station 
equipment,  which  is  a  saving  of  approximately  $10,000,- 
000.  Either  of  these  schemes  will  provide  for  the  trans- 
mission of  240,000  kw.  After  the  development  has 
reached  this  magnitude  there  will  be  approximately 
500,000  kw.  rem.aining  for  development,  which  will  re- 
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quire  seven  additional  150,000-volt  lines  or  three  or 
four  220,000-volt  lines.  Assuming  that  a  single  line, 
whether  for  150,000  volts  or  220,000  volts,  will  cost 
$7,500,000,  the  ultimate  saving  on  the  Big  Creek  project 
effected  by  the  adoption  of  220,000-volt  transmisi^ion  will 
be  roughly  $35,000,000. 

Preparations   by   Southern   California   Edison 
Company  for  220,000-Volt  Transmission 

The  first  steps  in  preparation  for  the  adoption  of 
220,000-volt  transmission  have  been  taken :  The  equip- 
ment for  the  first  unit  at  Big  Creek  power  house  No.  8 
has  been  ordered  with  characteristics  suitable  for  this 
transmission  voltage.  The  transformers  may  be  oper- 
ated either  at  150,000  volts  or  at  220,000  volts,  and  the 
generator  will  be  suitable  to  control  the  voltage  on  one 
220,000-volt  line  provided  that  a  30,000-kva.  condenser 
is  connected  to  the  receiving  end  of  the  line.  Because 
of  the  amount  of  water  which  will  be  available  for  this 
first  unit  it  was  not  deemed  advisable  to  have  the  gene- 
rator of  sufficient  size  to  control  the  voltage  on  one 
240-mile  (386-km.),  220,000-volt  line  with  the  line  open 
at  the  receiving  end. 

Plans  have  been  made  for  energizing  a  30-mile 
(48-km.)  section  of  one  of  the  present  Big  Creek  lines 
at  220,000  volts.  This  experimental  section  of  lines  will 
be  energized  at  one  end  from  a  bank  of  4,500-kva. 
transformers  connected  in  delta  on  the  low-tension  side 
and  in  star  on  the  high-tension  side,  which  will  give  a 
possible  variation  of  line  voltage  from  206,000  to  272,- 
000.  The  line  will  be  open  at  the  other  end,  since  no 
transformers  are  available  to  make  the  transformation 
between  150,000  volts  and  220,000  volts.  Various  group- 
ings of  standard  10-in.  cap-and-pin  insulators  will 
be  tried  on  this  line  in  an  endeavor  to  determine  the 
best  form  of  insulation  to  apply  to  the  whole  line. 

The  work  of  Prof.  Harris  J.  Ryan  at  Leland  Stanford, 
Jr.,  University,  and  of  others,  on  the  voltage  dis- 
tribution and  the  flash-over  characteristics  of  long 
strings  of  insulators  has  shown  beyond  a  doubt  that  line 
insulation  for  voltages  of  this  magnitude  can  be  provided 
successfully  by  the  use  of  the  standard  insulators  of 
today.  Of  course,  better  insulators  are  being  sought 
constantly  by  the  insulator  manufacturers  and  by  the 
power  companies. 
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After  all  possible  information  has  been  obtained  from 
the  experimental  30-mile  section  of  line,  it  may  be  de- 
cided to  provide  for  a  transformation  from  150,000  volts 
to  220,000  volts  at  Vestal,  near  the  middle  of  the  line, 
and  to  operate  half  the  line  to  carry  power  at  220,000 
volts.  It  is  very  probable,  however,  that  there  will  not 
be  sufficient  time  to  do  this  before  the  load  conditions 
will  require  220,000-volt  operation  through  the  entire 
length  of  the  line. 

The  problem  of  changing  the  present  station  equip- 
ment to  accommodate  220,000-volt  transmission  is  one 
which  requires  very  careful  study  of  many  different 
possible  schemes.  The  present  150,000-volt  equipment 
at  the  power  houses  consists  of  two  banks  of  transform- 
ers of  17,500  kva.  per  bank  at  Big  Creek  station  No.  1 
and  three  banks  of  the  same  capacity  at  Big  Creek  sta- 
tion No.  2.  At  Eagle  Rock,  the  receiving  end  of  the 
240-mile  lines,  there  are  two  banks  of  transformers  of 
34,500  kva.  per  bank  and  two  banks  of  13,500  kva.  each. 
At  mile  105,  numbering  from  the  power  houses,  there  is 
the  Vestal  substation  with  one  bank  of  13,500  kva.  capac- 
ity and  one  bank  of  34,500  kva.  capacity.  At  all  of 
these  stations  each  bank  of  transformers  and  each  of 
the  two  lines  are  connected  to  the  high-tension  double 
bus  through  150,000-volt  oil  switches.  Some  of  the  ways 
of  providing  for  220,000-volt  transmission  follow : 
At  the  Power  Houses: 

1.  Provide  a  bank  of  aTito-transformers  having  a  capacity 
equal  to  that  of  the  present  installation  at  each  power  house, 
which  will  transform  from  150,000  volts  to  220,000  volts. 

2.  Replace  the  present  transformers  with  transformers 
of  the  same  capacity  to  transform  from  6,600  volts  to 
220,000  volts. 

.3.    Replace   the   present  transformers   with   one   bank   of 
transformers  having  a  capacity  equal  to  that  of  the  pres- 
ent installation  at  each  power  house,  which  will  transforni 
from  6,600  volts  to  220,000  volts. 
At  Vestal: 

1.  Replace  the  present  150,000-volt  transformers  with 
220,000-volt  transformers  of  the  same  capacity. 

2.  Provide  a  bank  of  auto-transformers  having  a  capacity 
equal  to  that  of  the  present  150,000-volt  transformers,  which 
will  transform  from  150,000  volts  to  220,000  volts.  These 
auto-transformers  should  have  a  secondary  winding  for 
delta  connection  and  for  operating  a  15,000-volt,  15,000-kva. 
frequency  changer. 

At  Eagle  Rock  it  will  be  very  difficult  to  change  to 
220,000  volts,  both  because  of  lack  of  sufficient  clearances 
in  the  building  and  because  of  the  necessity  for  keeping 
the  station  in  operation.  Then,  too,  the  benefits  to  be 
obtained  from  the  change  are  not  so  great  as  they  ap- 
pear at  first  glance,  because  the  present  installation  at 
150,000  volts  will  deliver  about  all  the  power  that  can 
be  taken  away  from  that  location  at  60,000  volts  and 
15,000  volts. 

For  these  reasons  there  is  a  strong  tendency  toward 
the  plan  of  leaving  Eagle  Rock  as  it  is  and  installing 
another  station  at  a  convenient  point  about  20  miles  (32 
km.)  up  the  line.  This  station  should  provide  auto- 
transformation  from  220,000  volts  to  150,000  volts  of 
sufficient  capacity  to  carry  Eagle  Rock,  96,000  kva.  It 
should  also  provide  the  necessary  220,000-volt  to  60,000- 
volt  transformation  and  the  additional  condenser  capac- 
ity required.  The  only  way  to  decide  which  of  these 
schemes  should  be  adopted  is  to  make  a  careful  estimate. 

Plans  of  Pacific  Gas  &  Electric  Company 

Early  in  1920  the  Pacific  Gas  &  Electric  Company 
resumed  work  on  its  Pit  River  projects  and  determined 
upon  the  immediate  construction  of  three  hydro-electric 


plants  with  an  aggregate  installed  capacity  of  95,000 
kva.,  together  with  a  transmission  line  to  the  load 
centers  in  the  vicinity  of  San  Francisco  Bay.  The  total 
installed  capacity  of  the  company's  projects  on  Pit  River 
will  ultimately  be  about  450,000  kva.  It  is  anticipated 
that  the  major  portion  of  the  power  developed  along  the 
Pit  River  will  have  to  be  transmitted  to  the  districts 
bordering  on  San  Francisco  Bay,  the  load  centers  of 
which  are  200  miles  to  260  miles  (320  km.  to  420  km.) 
distant  from  the  plants  now  being  installed.  To  trans- 
mit the  energy  obtainable  over  the  distance  involved 
with  the  highest  efficiency  and  at  the  lowest  cost  re- 
quired the  use  of  the  highest  practicable  voltage,  and 
220,000  volts  was  adopted  after  a  careful  study  of  all 
the  factors  involved  in  the  problem.  The  frequency  will 
be  60  cycles,  which  is  the  frequency  now  used  by  the 
Pacific  Gas  &  Electric  Company  and  also  by  its  neighbors 
in  central  and  northern  California. 

The  maximum  capacity  of  a  circuit  of  any  given 
frequency  is  limited  by  the  impedance  drop  over  the  line. 
For  60  cycles  the  maximum  capacity  of  a  110-kv.  line 
is  about  35,000  kw.  and  of  a  220-kv.  line  about  140,000 
kw.  The  total  weight  of  copper  and  towers  in  the 
220-kv.  line  is  about  twice  the  corresponding  weights 
in  the  110-kv.  line,  but  the  capacity  is  four  times  as 
great;  hence  the  weight  per  kilowatt  transmitted  for 
the  220-kv.  line  is  only  one-half  as  great  as  for  the 
110-kv.  line.  The  adoption  of  220-kv.  where  the  power 
and  distance  are  large  enough  to  justify  it  is  clearly 
indicated  by  these  considerations. 

A  thorough  survey  of  the  possible  difficulties  that 
might  arise  from  operation  at  a  higher  voltage  than 
now  in  commercial  use  has  been  made.  Four  major 
problems  are  involved — first,  transformers  for  higher 
line  voltage;  second,  circuit  breakers  for  higher  voltage 
and  larger  capacities;  third,  insulators  for  higher  line 
voltage  and  heavier  mechanical  loadings;  fourth,  the 
successful  operation  of  circuits  having  greater  capacity 
and  higher  charging  currents. 

The  company's  favorable  experience  with  solidly 
grounded  neutral  on  its  60-kv.  system  for  more  than 
twenty  years  and  on  its  110-kv.  system  for  seven  years 
confirms  the  growing  belief  that  this  is  the  only  prac- 
ticable arrangement  for  extensive  high-voltage  net- 
works. It  was,  therefore,  determined  to  employ  solidly 
grounded  neutrals  at  the  generating  plants  and  at  the 
substations  of  the  220-kv.  system.  The  use  of  the 
solidly  grounded  neutral  greatly  simplified  the  trans- 
former problems.  The  transformers  will  actually  be 
wound  for  fewer  volts  than  those  now  employed  on  the 
165-kv.  systems  in  delta  connections,  and  the  use  of  one 
permanently  grounded  terminal  greatly  simplifies  the 
problems  of  internal  insulation.  The  development  of 
suitable  bushings  for  the  higher  voltages  has  been  ac- 
complished, and  this  permits  a  solution  of  the  circuit- 
breaker  problem  as  well  as  insuring  the  success  of  the 
transformers. 

The  improvements  in  suspension  insulator  units  that 
have  been  attained  in  the  last  few  years,  together  with 
the  work  of  Prof.  Harris  J.  Ryan  and  others,  previously 
mentioned,  appears  to  have  made  possible  a  suitable 
insulator  for  220-kv.  operation.  The  classic  work  of 
Peek  and  others  on  corona  phenomena  has  furnished 
the  basis  on  which  the  diameter  of  the  line  conductor 
may  be  chosen  so  as  to  avoid  excessive  energy  loss  into 
the  air. 

The   charging   kva.   of   a   200-mile,   60-cycle,    220-kv. 
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circuit  amounts  to  42,250  kva.,  and  this  introduces  an 
operating  problem  to  which  careful  consideration  must 
be  given.  Obviously  such  a  circuit  cannot  be  energized 
by  a  generator  of  a  few  thousand  kva.  The  solution  lies 
in  selecting  a  generator  of  sufficient  capacity  to  charge 
the  line  to  full  voltage  at  the  receiving  station  without 
becoming  self-exciting.  To  control  the  voltage  at  the 
receiving  end  and  permit  the  delivery  of  the  maximum 
load  over  the  line  synchronous  condensers  must  be  used 
at  the  receiving  stations.  These  requirements  have 
been  met  in  the  Pit  River  development  by  the  selection 
of  two  35,000-kva.  generating  units  at  the  Pit  River 
No.  1  plant,  either  of  which  will  handle  one  200-mile 
circuit,  with  the  initial  installation  of  one  20,000-kva. 
synchronous  condenser  in  each  of  the  substations. 

Construction  work  on  the  project  is  well  under  way. 
Hat  Creek  power  plants  No.  1  and  No.  2,  each  with 
12,500  kva.  installed  capacity,  will  be  in  operation  in 
the  spring  of  1921.  The  equipment  for  Pit  River  No. 
1,  of  70,000  kva.,  has  been  purchased,  and  it  is  planned 
to  have  it  in  operation  by  the  end  of  1921.  Construction 
of  the  first  60  miles  (96  km.)  of  line,  which  will  permit 
a  temporary  tie  with  the  existing  system  at  60  kv.,  is 
well  under  way,  and  contracts  are  now  being  placed  for 
the  equipment  of  the  rest  of  the  line  and  the  substations. 

The  year  1920  will  pass  into  history  as  the  year  in 
which  the  first  220,000-volt  transmission  projects  were 
started.  This  work  will  show  its  importance  in  the 
accomplishments  of  1921  and  1922  already  planned. 

Rating  and  Reliability  of  Electrical 
Apparatus  Increasing 

Single-Phase    Transformeis    of    23,600    Kva. — Tests 

Justify  Use  of  Pin  Insulators  in  Horizontal  Position 

■ — Vertical  Break  in  Air-Break  Switches 

By  M.  M.  Samuels 
Electrical  Division  J.  G.  White  Engineering  Corporation 

NO  STARTLING  discoveries  or  brilliant  inventions 
have  marked  the  path  of  progress  in  the  electrical 
industry  during  the  past  year.  Nor  have  new  prin- 
ciples, methods  or  radically  new  types  of  apparatus 
been  brought  out.  Rather,  the  tendency  has  been  to 
elaborate  and  improve  upon  the  known  types  of  appa- 
ratus to  make  them  safe  and  more  economical.  Trans- 
formers of  23,600  kva.  have  been  put  in  service,  while 
45,000-kva.  single-unit  generating  sets  have  become 
standard.  Oil  circuit  breakers  for  220-kv.  service  and 
low-voltage  breakers  having  1,500,000  kva.  rupturing 
capacity  are  in  process  of  development. 

In  the  race  for  size  the  transformer  has  run  a  close 
second  to  the  generator,  23,600-kva.,  130,000-volt,  single- 
phase  transformers  having  been  completed  and  now 
operating  satisfactorily.  The  following  data  will  give 
a  rough  idea  of  their  size:  Diameter.  10  ft.  (3  m.)  ; 
height  over  tank,  16  ft.  (4.9  m.)  ;  height  over  bushings, 
22  ft.  (6.7  m.)  ;  weight  with  oil,  63  tons;  weight  of 
oil,  18  tons.  The  "oil  conservator"  may  now  be  con- 
sidered a  standard  accessory  to  a  large  transformer, 
since  it  has  fully  demonstrated  its  value  in  the  saving 
of  oil  and  the  reduction  of  breakdowns.  There  seems 
to  be  a  backward  tendency  in  some  quarters  to  design 
transformers  for  indoor  service,  although  the  place  for 
them  is  out  of  doors  or  away  from  occupied  buildings. 

Along  with  the  increase  in  generator  and  trans- 
former sizes,  suitable  switches  had  to  be  developed  for 


both  enormous  rupturing  capacity  and  very  high  volt- 
ages, and  it  seems  that  the  switch  designers  have  en- 
countered greater  difficulties  than  did  the  generator  and 
transformer  designers.  However,  oil  circuit  breakers 
are  now  in  the  process  of  development  having  a  rup- 
turing capacity  of  1,500,000  kva.  at  13,000  volts,  and 
if  successfully  produced  these  circuit  breakers  will 
represent  a  very  creditable  achievement.  On  the  other 
hand,  high-voltage  oil  circuit  breakers  are  also  being 
developed  for  220,000-volt  operation.  These  will  be 
approximately  34  ft.  x  18  ft.  x  21  ft.  (10.4  m.  x  5.5 
m.  X  6.4  m.)  and  will  require  about  17,000  gal.  (64,000 
1.)  of  oil.  Because  of  the  enormous  size  already 
reached  there  is  evidently  a  great  field  for  the  inventor 
to  develop  new  principles  in  switching  and  perhaps  new 
mediums  to  be  used  in  place  of  oil. 

Interchangeable  Bushings  for  220-Kv.  Lines 

Great  strides  have  been  made  in  the  design  of  bush- 
ings and  in  the  tendency  to  standardize  them  so  that  it 
is  now  possible  to  interchange  transformer  and  switch 
bushings  for  very  high  voltages.  One  type  of  bushing 
now  being  developed  for  220,000-volt  switches  will  be 
oil-filled  and  have  a  dry  flash-over  voltage  of  660,000, 
which  is  below  its  puncturing  voltage.  The  wet  flash- 
over  voltage  will  be  485,000. 

The  recent  tendency  in  air-break  switch  design  has 
been  toward  the  vertical  break,  which  promises  to  give 
better  satisfaction  in  operation.  Several  new  switches 
of  this  type  have  been  brought  out  recently.  A  novel 
idea  in  air-break  switches  is  the  vertical  blade  switch 
brought  out  recently  which  adapts  itself  to  simple  sta- 
tion design  when  used  for  disconnecting  purposes. 
Automatic  air-break  switches  are  gradually  making 
their  way  into  the  industry,  and  as  more  opportunity 
shall  be  offered  for  their  study  their  field  of  usefulness 
will  no  doubt  be  considerably  enlarged.  However,  the 
air-break  switch  is  still  in  its  infancy  and  must  be  made 
the  subject  of  study  and  have  many  improvements  be- 
fore it  will  be  able  to  compete  successfully  with  the  oil 
circuit  breaker  for  interrupting  load  currents. 

Insulators  have  of  late  been  subjected  to  thorough 
study  and  laboratory  research  and  valuable  improve- 
ments have  been  made  in  their  design.  It  will  be  of 
interest  to  many  engineers  to  learn  that  it  has  been 
found  through  many  independent  tests  that  pin-type 
and  post-type  insulators  have  when  mounted  in  horizon- 
tal position  as  great  wet  flash-over  as  when  in  upright 
position,  if  not  greater.  It  is  therefore  no  longer  neces- 
sary to  use  the  clumsy  45-deg.  arrangement  of  insula- 
tors on  vertical  disconnecting  switches,  choke  coils  and 
bus  runs,  since  it  is  perfectly  satisfactory  to  install 
insulators  in  the  horizontal  position. 

Some  standard  as  to  the  meaning  of  the  insulator 
rating  of  apparatus  such  as  switches,  choke  coils,  etc., 
should  be  established  to  enable  a  purchaser  to  know 
definitely  when  purchasing  a  switch  just  what  fiash-over 
te^ts  and  mechanical  strength  to  expect  of  the  insulator 
supports.  At  the  present  time  some  manufacturers  use, 
for  instance,  the  same  insulator  on  33,000  volts  as  others 
use  on  22,000  volts,  a  practice  which  should  be  changed 
if  the  same  margin  of  safety  is  desired. 

Very  little  has  been  done  along  the  line  of  developing 
practical  mechanically  operated  disconnecting  switches, 
even  though  the  demand  for  them  is  continually  increas- 
ing, since  the  many  obvious  objections  to  the  hook  type 
of  switch  are  being  more  and  more  realized.    Here,  too, 
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A — Open-wire  circuit  connected  with  26.00fl-volt 
iindergri'ound  cable  by  means  of  single-conductor 
cabl('S  and  open-air  potheads.  B — Racl^ing:  and  ar- 
ranKenn;nt  of  manhole  cables  with  primary  and 
secondary  bo,xes  and  subway  transformcT-.  In  the 
upper  left-hand  corner  is  tiie  service  bus  from  which 
connections  are  made  to  consumers.  C — Vertical 
connection  along  pole  from  open-wire  transformer 
service  to  underground  conduit,  D,  F  and  O  show 
recent    tendencies    in     outdoor    substation     construc- 


tion— the  first  with  concrete  poles,  channel-iron  bus 
.supports  and  pin  insulators  :  the  second  with  angle- 
iron  frami'worlc.  vertical  break  di-sconnects  and  no 
sharp  bends  between  line  and  arresters;  the  third 
with  pipe  framework  on  wood  poles.  Pipe  fraine- 
work  is  being  used  to  the  exclusion  of  other  struc- 
tural materials  on  all  of  the  more  recent  installation.s. 
K — This  illustration  shows  a  132,000-volt  substation 
which  is  equipped  with  a  liigh-voltage  metering 
installation. 
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as  is  the  case  with  air-break  switches,  a  field  of  develop- 
ment is  open  to  the  inventor. 

The  super-generator  of  45,000  kva.  in  a  single  unit 
has  established  itself  definitely  among  standard  appa- 
ratus. Several  such  units  have  been  completed  and  put 
into  successful  operation,  marking  great  economies  in 
the  cost  of  generation.  There  seems  to  be  no  tendenc.v, 
however,  to  build  these  super-generators  for  higher  volt- 
ages than  the  accepted  maximum  of  13,000,  although 
there  doesn't  appear  to  be  any  reason  why  an  attempt 
should  not  be  made  to  generate  at  22,000  volts  or  33,000 
volts. 

No  doubt  there  are  some  difficulties  in  taking  proper 
care  of  slot   insulation   for  these  voltages,  but  at   the 
present  stage  of  development  of  insulating  materials  it 
should  be  possible  to  overcome  these  difficulties.     Gene- 
rator designers  should  also  pay  more  attention  to  the 
way  in  which   a   large   machine  will  be  placed   in  the 
station  and  should  provide  greater  accessibilitj^  to  ter- 
minals than  they  have  done  in  the  past.    Large  genera- 
tor terminals  are  generally  brought  out  within  the  air 
duct,  and  with  the  types  of  steel   foundations  now  in 
common  use  it  is  very  difficult  to  provide  neat  connec- 
tions from  the  switching  apparatus  into  the  air  duct. 
The  best  that  has  been  done  along  this  line  has  been 
to  provide  holes  in  the  steel  foundation  girders,  placing 
micarte  tubes  in  these  holes  and  extending  the  generator 
terminals  through  the  tubes  from  the  air  ducts  to  the 
outside  of  the  foundation.     The  necessity  of  this  pro- 
cedure should  be  eliminated  by  proper  arrangement  of 
wiring  at  the  machine  frame.     In  the   industrial  field 
the  tendency  has  been  toward  safety  and  economy.    The 
dead-front     switchboard,     particularly     the     truck-type 
switchboard,    is    now    in    practical    use    in   most    plants 
where   it   is   the  purpose   to   have   up-to-date   electrical 
equipment.     The   dead-front   type   of   switchboard   has 
made  it  possible  to  use  steel  panels  instead  of  slate,  and 
there  is  reason  to  predict  that  in  the  near  future  slate 
switchboards  will  become  a  matter  of  history  and  steel 
panels  will  be  used  exclusively. 

While  many  types  of  refiUable  fuses  have  been  brought 
out,  none  of  these  may  yet  be  considered  to  approach 
perfection.     In  developing  new  fuses  it  should  be  borne 
in  mind  that  they  must  be  so  designed  that  the  contacts 
are   safe,   that   there  should  be   not   more  than   two  or 
three  parts  to  handle,  that  renewals  should  be  possible 
without  the  use  of  tools,  that  there  should  be  an  indica- 
tion on  the  outside  of  the  size  of  the  fuse,  and  that  it 
should  not  be  possible  for  any  one  to  install  more  than 
one   size    renewal   in   a   shell.      Here   is   an   opportunity 
for  invention  as  well  as  for  development.    The  tendency 
among  engineers,  however,  is  to  eliminate  fuses  and  to 
use  circuit  breakers  wherever  possible,  and  some  very 
satisfactory    oil    circuit    breakers    with    overload    and 
low-voltage  protection  have  been  brought  out  recently. 
It   is   unfortunate   that   a   clause   slipped   into   the   new 
National    Electrical    Code    requiring    fuses    on    motor 
circuits  even  when  automatic  circuit  breakers  are  used. 
This  ruling  is  an  unnecessary  hardship.     After  many 
years  of  discussion,  and  after  having  been  in  general  use 
for  years,  varnished-cloth  insulation  has  finally  made  its 
appearance   in   the   code.      To   prevent   rulings   like  the 
foregoing  and  the  om.ission  of  necessary  rulings  practi- 
cal engineers  should  take  a  more  important  part  in  the 
framing  of  the  code,  instead  of  leaving  it  to  the  arbi- 
trary decision  of  inspectors. 

In  the  near  future  another  article  will  deal  with  prog- 
ress in  the  high-tension  field. 


Effect  of  High  Costs  on  Transmission 
and  Distribution 

steel  Cross-Arms  Not  So  Attractive — Maintaining  Live 

Lines — Economical    Loading    of    Transformers — 

Sideivalk  Distribution — Fiber  Duct  Favored 

By  E.  B.  Meyer 

Assistant  Chief  Engineer  Public  Service  Electric  Company 

of  New  Jersey 

ABNORMAL  credit  conditions  and  the  failure  of 
i\  rates  to  keep  pace  with  the  e.xcessively  high  cost 
of  material  and  equipment  have  forced  utility  companies 
to  keep  their  financing  for  expansion  and  new  construc- 
tion down  to  the  lowest  possible  figure  consistent  with 
furnishing  adequate  service.  No  extensive  construc- 
tion programs  can  be  undertaken  until  prices  of  equip- 
ment have  been  reduced  to  somewhere  near  the  pre- 
war level. 

The  interconnection  of  systems  which  was  advocated 
so  strongly  during  the  war  period  is  being  carried  for- 
ward,  but  not   so  rapidly   as  might   be  desired,   owing 
largely  to  the  financial  situation.     However,  it  is  impor- 
tant to  consider  any  interconnections  which  will  result 
in  saving  fuel,  since  this  material  represents  the  largest 
element  of  the  cost  of  producing  electric  energy.     The 
difficulty  of  obtaining  coal  during  the  past  year  or  two 
has  made  the  matter  of  interconnecting  power  one  of 
prime   importance,  as   by   this   means  service   has  been 
maintained  which  could  not  otherwise  have  been  given. 
The  large  amounts  of  power  and  the  long  distances 
involved  in  the  interconnection  of  utility  properties  have 
made  the  study  of  the  economic  range  of  transmission 
voltage  of  considerable  interest   during  the  past   vear. 
As  a  result  the  feasibility,  design,  cost  and  character- 
istics   of    transmission    at    materially    higher    voltages 
have  had  particular  consideration.     The  studies  which 
have  been  made  seem  to  indicate  that  the  problems  differ 
in  degree,  but  not  in  character,  from  those  which  have 
been  satisfactorily  handled  at   lower  voltages.     In  the 
studies  of  extra-high-voltage  problems  apparently   the 
simplest  design  is  the  most  desirable,  and  the  elimina- 
tion of  unnecessary  equipment  tends  to  reduce  the  pos- 
sibilities of  service  interruptions. 

Voltage  standards  play  an  important  part  in  intercon- 
nection, and  for  this  reason  the  need  of  standardization 
is  being  discussed  by  engineers  throughout  the  country. 
The  advantage  of  keeping  these  standard  voltage  steps 
to  a  minimum  is  great,  even  more  from  the  point  of 
view  of  future  interconnection  than  from  that  of  econ- 
omy of  manufacture. 

In  the  case  of  lower-voltage  transmission  systems 
the  use  of  wooden  poles  rather  than  steel-tower  con- 
struction seems  to  have  been  the  general  tendency. 
Some  companies  which  have  been  using  steel  arms  for 
lower-voltage  transmission  have  seriously  considered 
standardizing  on  wooden  arms.  The  substitution  of 
suspension  strings  for  the  strain  insulators  on  trans- 
mission lines,  with  anchor  towers  on  straight  sections, 
also  seems  to  be  the  general  trend.  The  result  of 
such  a  change  is  to  reduce  the  num.ber  of  insulator  units 
which  are  in  a  horizontal  position  and  thus  reduce  the 
percentage  of  total  insulator  failures. 

The  practice  of  maintaining  transmission  lines  while 
alive  seems  to  be  gaining  in  favor,  tools  and  equip- 
ment having  been  designed  for  changing  insulators, 
carrying  on  new  construction  work  and  making  repairs 
both   to   the    line    and   other   parts   of   the    equipment. 
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All  work  is  done  without  taking  the  line  or  circuit  out 
of  service,  thereby  effecting  considerable  saving. 

Service  connections  to  consumers  represent  a  con- 
siderable portion  of  a  utility  company's  investment,  and 
on  account  of  the  high  cost  of  labor  and  material  in 
making  such  connections  some  companies  have  arranged 
to  have  the  cost  borne  by  the  consumer  either  under  a 
refund  agreement  or  otherwise. 

Selling  at  Primary  Voltage 

Within  the  last  few  years  the  development  of  numer- 
ous industries  with  large-scale  production  has  made  it 
desirable  for  a  number  of  utilities  to  sell  energy  direct 
to  the  consumer  at  primary  voltage,  the  consumer  pro- 
viding and  maintaining  all  the  transforming  equipment 
and  receiving  the  benefit  of  a  differential  in  rate.  Still 
others  are  continuing  to  sell  energy  metered  and  sold 
at  the  low-tension  side  of  the  transforming  equipment, 
the  utility  providing  and  maintaining  the  apparatus. 

Economical  loading  of  distribution  transformers  to 
avoid  the  installation  of  unnecessarily  large  units  and 
to  prevent  burn-outs  is  receiving  close  attention,  and 
in  many  cases  it  has  been  found  necessary  to  make 
tests  in  order  to  learn  whether  the  transformers  were 
being  overloaded  and  subjected  to  undue  and  unneces- 
sary strains.  The  need  for  a  proper  device  to  indicate 
automatically  when  the  maximum  safe  loading  of  a 
transformer  has  been  reached  is  evident,  and  the  lack 
of  an  adequate  method  of  checking  and  following  the 
loads  on  transformers  has  resulted  in  many  cases  in 
the  practice  of  installing  larger  transformers  than 
are  necessary.  The  practice  of  banking  transformers  is 
not  so  general  as  might  be  expected  in  view  of  the 
many  advantages  attendant  upon  such  operation.  This 
attitude  is  probably  due  to  the  trouble  experienced  in 
restoring  service  after  a  local  interruption,  but  these 
difficulties  are  usually  caused  by  indiscriminate  banking 
without  a  sufficient  study  being  made  to  insure  a  reliable 
and  workable  layout.  The  banking  of  transformers 
usually  makes  it  easy  to  use  fewer  transformers  of  a 
larger  size,  thus  resulting  in  a  lower  cost  per  kilov/att 
and  a  higher  efficiency. 

Underground  Work  Deferred 

Like  all  other  forms  of  construction,  underground 
installations  have  so  increased  in  cost  that  this  branch 
of  central-station  work  has  been  deferred  wherever 
possible.  It  is  unreasonable  for  municipalities  to  expect 
utility  companies  to  continue  extending  their  under-- 
ground  installations  in  the  face  of  prohibitive  costs, 
and  it  therefore  is  desirable  that  the  two  interests 
co-operate  with  the  view  of  deferring  such  work  until 
financial  conditions  are  more  favorable.  Where  it  has . 
been  necessary  to  connect  consumers  from  existing 
underground  systems  various  schemes  have  been  em- 
ployed for  reducing  the  cost.  One  of  the  methods 
employed  where  the  streets  have  improved  forms  of 
pavement  is  to  use  a  sidewalk  distribution  system  with 
hand-holes  near  the  curb  as  distributing  boxes. 

In  connection  with  the  heating  of  cables,  proper 
design  of  conduit  systems  plays  an  important  part; 
hence  many  companies  in  the  past  year  have  given 
considerable  attention  to  the  spacing  and  separation 
of  ducts  in  the  conduit  runs  to  permit  of  proper 
radiation  and  also  to  prevent  trouble  in  one  cable  from 
being  communicated  to  a  cable  in  an  adjacent  duct. 

The  use  of  fiber  conduit  is  gaining   in   favor  every 


day,  and  it  is  estimated  that  from  60  to  70  per  cent 
of  the  companies  are  now  laying  fiber  ducts  in  pref- 
erence to  other  types  of  material.  There  are,  how- 
ever, some  companies  still  continuing  the  use  of  vitrified- 
clay  duct  both  single  and  multiple,  while  a  number  are 
also  installing  stone  conduit.  In  making  installations 
of  fiber  and  stone  ducts  watertight  joints  are  compar- 
atively easy  to  obtain,  but  with  vitrified-clay  ducts, 
where  the  joints  must  be  wrapped  with  cloth  or  paper 
and  then  covered  with  a  cement  or  waterproofing  com- 
pound, it  is  difficult  and  costly  to  keep  the  conduit  free 
from  water  in  wet  or  swampy  ground. 

Considerable  interest  has  been  shown  during  the 
past  year  in  the  subject  of  current-carrying  capacity 
of  cables.  Many  of  the  operating  companies  have  been 
making  extensive  investigations  with  the  view  of  learn- 
ing more  about  the  temperatures  at  various  current 
ratings  of  underground  cables.  It  is  hoped  that  the 
investigations  now  being  made  by  committees  from  a 
number  of  engineering  bodies  will  be  carried  forward 
to  some  conclusive  results  in  the  near  future. 

Lower  Dielectric  Losses  and  Higher  Voltages 

One  of  the  principal  improvements  in  underground 
high-tension  cables  has  been  the  reduction  of  dielectric 
loss  at  relatively  high  temperatures.  This  has  been 
accomplished  principally  as  the  result  of  thorough  study 
of  the  properties  of  impregnating  compounds.  It  is  now 
possible  to  manufacture  cable  the  rating  of  which  will 
be  decreased  only  a  few  per  cent  at  even  100  deg.  C. 

It  seems  highly  probable  that  the  proposed  scheme 
of  applying  a  metal  sheath  over  the  insulation  of  each 
conductor  to  improve  the  carrying  capacity  of  the  cable 
might  be  effective,  not  because  of  the  reduction  of 
dielectric  loss,  but  because  of  the  reduction  of  tempera- 
ture of  the  insulation  at  the  center  of  the  cable  due 
to  the  better  thermal  conductivity  thus  provided. 

Temperature  surveys  of  conduit  systems  to  learn  more 
about  the  heating  of  the  cables  are  extremely  important ; 
therefore  it  is  desirable  that  observations  be  obtained 
periodically  so  that  relief  may  be  furnished  as  soon  as 
temperatures  are  found  to  be  excessive. 

The  improvements  in  the  manufacture  of  cables  have 
been  such  that  several  companies  are  now  considering 
the  operation  of  three-conductor  cables  at  33,000  volts, 
and  it  is  expected  that  in  the  near  future  even  higher 
voltages  will  be  undertaken.  Since  there  are  inherent 
limitations  to  the  development  of  the  usual  three- 
conductor  cables  at  extra-high  voltage,  the  use  of  single- 
conductor  cables  seems  to  have  merits. 

The  general  tendency  in  underground-cable  practice 
has  been  to  use  cables  of  large  size,  thus  making  it 
necessary  to  increase  the  diameter  of  the  conduit  in 
all  new  installations.  In  the  past  3-in.  (7.6-cm.)  duct 
was  considered  standard,  while  today  3i-in.  (8.9-cm.) 
and  in  some  cases  as  large  as  4-in.  flO.l-cm.)  duct  have 
been  used.  The  advantage  of  the  larger  size  of  duct 
is  that  splices  may  be  drawn  into  the  duct,  thereby 
permitting  the  use  of  short  lengths  of  cables  which 
would  otherwise  have  to  be  junked.  This  practice  has 
been  made  desirable  by  the  high  cost  of  cable.  In 
several  cases  it  has  been  found  necessary  to  reroute 
cables,  and  the  duct  splice  has  been  a  very  desirable 
means  of  accomplishing  thi.s  end  most  inexpensively. 

Cable  failures  have  been  receiving  more  and  more 
attention  from  year  to  year,  and  companies  are  now 
making  investigations  in  order  to  analyze  their  failures 
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and  put  into  effect  measures  which  will  prevent  recur- 
rence of  such  troubles.  The  protection  of  cables  from 
fire  in  manholes  by  the  use  of  cement  covering  has 
become  more  or  less  recognized  standard  practice. 

There  has  been  much  discussion  of  the  distribution 
of  voltage  stresses  in  three  conductor  high-tension 
cable,  ind  several  companies  have  installed  cable  of  the 
Hochs'iadter  type.  Some  companies  are  continuing  the 
use  of  split-conductor  cable,  which  is  an  installation 
similar  in  principle  to  the  Merz-Price  and  other  English 
systems  of  balanced  protection.  The  first  cost  of  split- 
conductor  cable  and  the  higher  cost  of  making  joints 
and  connections  malce  this  type  of  cable  considerably 
more  expensive  than  cable  of  the  usual  design,  hence  its 
installation  is  not  justified  in  all  cases. 

However,  split-conductor  cables  give  service  as  good 
as  that  of  the  usual  type  of  cable,  their  only  dis- 
advantage being  that  for  a  given  conductor  size  they 
are  slightly  larger  in  diameter.  For  tie  lines  between 
generating  stations  where  it  is  of  extreme  importance 
to  maintain  service,  and  where  faulty  lines  should 
be  tripped  out  with  the  least  possible  disturbance  to 
other  lines  and  equipment,  this  type  of  cable  is  very 
satisfactory.  Split-conductor  cable  is  also  desirable  for 
loops  fed  from  a  generating  station  at  one  end  and 
running  back  to  the  generating  station  at  the  other 
end,  since  in  this  case  service  to  the  substation  is 
generally  of  prime  importance  and  the  ordinary  relay 
has  not  a  sufficient  setting  for  safe  use. 

It  should  be  borne  in  mind  that  for  tie  lines  between 
stations  to  obtain  the  benefits  of  split-conductor  cable — 
namely,  uninterrupted  service  and  disconnection  of  a 
faulty  line  with  no  resulting  disturbance — there  should 
be  installed  two  or  more  cables,  so  that  with  the  dis- 
connection of  one  line  the  others  will  carry  the  load. 

Aerial  cable  has  been  found  very  satisfactory,  and 
its  service  has  been  extended  considerably  in  the  last 
few  years  because  it  has  been  found  to  meet  certain 
needs  in  electric  power  transmission  where  underground 
construction  costs  are  prohibitive  and  open-wire  con- 
struction is  undesirable.  Its  use  has  been  confined, 
however,  to  special  work,  such  as  under  bridges  and 
over  railroad  crossings.  In  certain  localities  where 
high-voltage  lines  have  to  be  run  through  trees  aerial 
cable  has  been  of  decided  advantage. 


Superpower  Investigation  Between 
Boston  and  Washington 

Engineering    Organization    and    Nature    of    Studies 

Under-taken,  Together  with  Some  Aspects  of 

the  Investigation  as  Thus  Far  Made 

By  W.  S.  Murray 

Chairinan   Superpower   Survey 

IN  JUNE  of  1920  Congress  passed  a  bill  appropriating 
g;i25,000  to  the  United  States  Geological  Survey  for 
conducting  power  production  and  distribution  studies  in 
the  United  States,  including  a  power  survey  between 
Boston  and  Washington.  The  plan  proposed  by  the 
writer  and  assigned  to  him  for  execution  in  detail  has 
for  its  central  idea  the  construction  of  a  regional  power 
system  with  which  to  generate,  transmit  and  distribute 
electrical  energy  to  the  railroads  and  industries  within 
a  territory  the  major  limits  of  which  are  Boston  on  the 
north,  Washington  on  the  south  and  a  point  inland  from 
the  coast  approximately   150  miles.     Within  this  zone 


there  is  a  present  total  demand  of  approximately  17,000,- 
000  hp.,  10,000,000  hp.  for  the  industries  and  7,000,000 
hp.  for  the  railroads. 

Owing  to  the  existing  situation  of  unassociated  power 
developments  for  the  industries  and  railroads,  the  load 
factor  (the  ratio  of  average  power  to  maximum  power) 
in  the  zone  is  excessively  low,  and  because  of  the  small 
average  size  of  central  stations  and  the  extremely 
uneconomical  use  of  fuel  by  steam  locomotives  the  waste 
of  coal  is  prodigious.  Thirty  million  tons  is  a  conserva- 
tive estimate  of  the  annual  waste  of  fuel,  and  this  total 
is  growing  rapidly  because  of  increasing  power  require- 
ment, so  that  in  1930  the  waste,  if  present  methods  are 
pursued,  will  reach  the  enormous  figure  of  53,000,000 
tons. 

The  proposed  regional  plant  will  be  electrical,  and 
through  its  higher  operating  efficiency  this  great  amount 
of  coal  can  be  saved  and  many  economies  in  other 
materials  and  labor  effected.  The  Superpower  System 
comprehends  the  installation  of  large,  economical  steam 
electric  plants,  to  be  erected  at  tidewater  points  and  at 
the  mouths  of  mines  where  condensing  water  and  other 
conditions  permit.  These  steam  stations  will  be  supple- 
mented with  large  hydro-electric  plants,  to  be  installed 
on  the  major  rivers  within  the  zone  or  within  trans- 
mission distance  of  it.  Such  an  assembly  of  plants 
severally  connected  to  a  system  of  transmission  and  dis- 
tribution will  serve  the  whole  zone  with  adequate, 
reliable  and  economical  power,  relieve  the  railroads  of 
the  task  of  transporting  the  coal  heretofore  wasted,  and 
also  turn  a  large  amount  of  the  remaining  coal  tonnage, 
used  for  power  and  lighting,  into  electrical  energy,  and 
through  the  proposed  electrical  overhead  carrier  system 
of  power  again  lessen  the  coal  burden  imposed  upon  the 
railroads  and  automatically  release  the  new  cargo  space 
so  badly  needed  for  other  commodities.  The  engineer- 
ing organization  authorized  July  1,  1920,  to  make  the 
investigations  under  the  auspices  of  the  United  States 
Geological  Survey  was  shown  diagrammatically  in  the 
issue  of  the  Electrical  World  for  Aug.  28,  1920 
(page  447).  It  consists  of  an  advisoiy  board  and  an 
engineering  staff. 

The  engineering  staff,  consisting  of  the  chairman, 
three  division  engineers  covering  respectively  power  and 
transmission,  railway  and  industries,  the  chief 
hydraulic  engineer  of  the  United  States  Geological 
Survey,  the  chief  mechanical  engineer  of  the  United 
States  Bureau  of  Mines  and  an  engineer-secretary,  with 
their  several  assistants,  was  duly  appointed  and  in  action 
prior  to  Aug.  1.  Nearly  all  of  the  present  twelve  mem- 
bers of  the  advisory  board  had  also  accepted  service  on 
that  date,  and  the  board  has  since  held  two  meetings. 
During  the  first  two  months  weekly  engineering  staff 
meetings  were  held.  More  recently  these  meetings  have 
.  been  held  at  two-week  intervals  in  order  to  afford  more 
time  for  the  receipt  of  analyses  and  assembly  of  data 
from  the  field  in  response  to  the  information  sheets 
which  were  sent  out  to  the  railroads,  to  industries  and 
to  central  stations. 

At  this  point  I  shall  shed  modesty  and  claim  credit 
for  the  suggestion  that  an  advisory  board  should  be  ap- 
pointed, with  recommended  members  appointed  by  the 
Secretary  of  the  Interior.  This  board  as  now  composed 
includes  men  of  national  reputation,  who,  although  their 
minds  are  basically  of  an  engineering  cast,  are  serving 
the  survey  in  matters  pertaining  to  executive  procedure. 
To  my  mind  it  was  not  enough,  well  surrounded  as  I  am 
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with  engineering  talent,  to  allocate  to  myself  or  to  these 
engineers  the  many  problems  that  are  allied  to,  yet  quite 
separate  from,  engineering.  I  firmly  believe  that  no 
man  is  a  real  engineer  who  does  not  relate  law,  finance, 
corporate  relations  and  .so  forth  to  his  problems;  but 
with  the  wealth  of  talent  now  comprised  in  the  advisory 
board  ready  at  hand,  interested  and  willing  to  assist 
in  the  solution  of  this  great  national  power  problem, 
I  could  justifiably  have  been  charged  with  professional 
negligence  had  I  not  availed  myself  of  it. 

I  have  had  the  pleasure  of  addressing  a  number  of 
engineering  societies,  organizations  and  chambers  of 
commerce,  and  many  questions  have  been  asked.  Some 
of  these,  together  with  others  that  have  been  asked  by 
the  editors  of  the  ELECTRICAL  World,  are  quoted  in  the 
following  paragraphs,  with  such  answers  as  I  find  it 
possible  to  make  at  this  time: 

/s  i/oiir  plan  in  building  the  Svperpnwcr  Zone  to  use  exist- 
ing pou'er  plants  and  lines  as  a  nucleus,  enlarging  or 
strengthening  where  necessary,  or  is  it  to  bnild  superpower 
stations  which  tvill  supplant  existing  large  stations? 

The  plan  of  the  Superpower  System  is  to  consider  the 
building  of  new  and  very  large  stations,  which  may  be  of 
the  order  of  300,000  kw.  None  of  these  suggested  stations 
will  supplant  stations  now  built  whose  inherent  economies 
of  operation  are  equal  to  the  proposed  new  ones.  The  Super- 
power System  might  well  be  likened  to  a  "university  of 
power,"  matriculation  in  which  will  be  the  passing  of  an 
examination  in  economics  of  power  production.  As  an 
example  of  a  station  not  to  be  supplanted,  take  the  station 
now  being  built  at  Hell  Gate  by  the  United  Electric  Light 
&  Power  Company  in  New  York  City.  The  thermal  effi- 
ciency of  this  plant  will  be  such  that  a  kilowatt-hour  will 
doubtless  be  placed  on  its  main  buses  at  an  expenditure  of 
energy  not  to  exceed  17,000  B.t.u.  Such  a  station,  if  agree- 
ab'e  to  the  operating  company,  will  form  a  direct  part  of 
the  Superpower  System,  and  it  is  easily  within  expectation 
that  the  Superpower  System  will  receive  rather  than 
deliver  power  to  such  a  plant.  On  the  contrary,  there  are 
many  other  and  very  large  power  stations  whose  economy  of 
power  production  is  less  than  those  in  New  York  City,  and 
these  should  receive  power  upon  their  buses  from  the  Super- 
power System.  It  will  be  of  general  interest  to  know  that  a 
connnittee  has  been  appointed  known  as  the  "committee  on 
power  interchange,"  the  chairman  of  which  is  John  W.  Lieb, 
vice-president  of  the  New  York  Edison  Company.  I  am 
asking  this  committee  to  make  recommendations  concerning 
power  delivered  to  or  received  by  the  Superpower  System 
in  its  relation  to  existing  electric  utilities.  Service  on  this 
committee  with  Mr.  Lieb  has  been  accepted  by  representa- 
tives of  both  large  and  small  public  utilities  within  the 
Superpower  Zone. 

Many  of  the  large  systems,  while  their  station  efficiencies 
may  not  be  the  equal  of  that  of  the  Superpower  System,  will 
contribute  their  quota  in  the  form  of  capacity  required 
during  peak-load  operation.  The  load  factors  of  peaks  is 
amazingly  low,  which  means  high  capacity  but  low  energy 
demand.  The  chief  cost  in  a  peak  kilowatt-hour  lie*  in  the 
investment.  An  enormous  reduction  of  this  investment  is 
gained  through  the  use  cf  hydro-electric  plants  where  oppor- 
tunity of  storing  water  is  possible.  There  are  a  number  of 
places  within  the  Superpower  Zone  where  this  principle 
can  be  applied.  It  is  of  interest  also  to  note  that,  although 
the  Eastern  section  of  the  United  States  has  a  smaller 
percentage  of  water  power  than  the  Western  .section,  by 
proper  application  it  can  be  made  enormously  effective  in 
the  reduction  of  investment  cost.  This  fact  and  the  appli- 
cation of  diversity  factor  will  permit  a  wonderfully  economic 
intercorporate  operation  whei-e  so  many  plants  may  be  asso- 
ciated. In  short,  the  Superpower  System  motto  might  be 
"Competition  with  none,  help  to  all."  It  is  nothing  more 
or  less  than  a  great  economic  pool  of  power,  the  functions 
of  which  are  two:  (a)  the  reduction  of  the  cost  of  a  kilo- 
watt; (b)  the  reduction  of  the  cost  of  a  kilowatt-hour. 
When  these    two    ends    shall    have   been    accomplished    the 


national  aspect  of  the  scheme  becomes  immediately  appar- 
ent from  the  resulting  consei-vation  of  the  natural  resources  - 
of  the  country  (coal)   and  of  money. 

Where  are  the  most  likely  sites  for  new  superpower 
stations? 

Data  to  the  extent  of  80  per  cent  of  the  information 
required  are  in  the  hands  of  the  survey,  and  co-ordinate 
analysis  is  now  under  way.  At  this  writing  it  is  impossible 
to  state  definite  locations  of  the  proposed  new  superpower 
stations.  The  report  will  include  recommendations  relating 
to  the  size,  the  location  and  time  of  location  of  transmission 
lines,  substation  and  superpower  stations. 

Which  existing  large  stations  will  form  the  foundation  of 
the  zone? 

The  large  stations  now  in  operation  in  Boston,  Providence, 
New  York,  Newark,  Philadelphia,  Baltimore  and  Washing- 
ton and  such  others  as  may  qualify  for  base  or  peak-load 
operation  will  form  a  part  of  the  Superpower  System. 

Is  it  your  contention  that  '320,000-volt  lines  will  be  required 
merely  to  exchange  energy  between  adjacent  plants? 

No;  the  220,000-volt  lines  will  be  associated  only  with 
power  transmitted  from  the  more  distant  points,  as  from 
the  St.  Lawrence  River  or  the  coal  mines.  The  zone  trans- 
mission voltage  will  be  at  a  lower  potential,  possibly  employ- 
ing 110,000  volts.  While  the  central  stations  will  supplement 
each  other,  the  clearing  house  for  this  exchange  will  be  the 
substations.  It  will  be  only  in  exceptional  cases,  though  the 
operation  is  perfectly  possible,  that  power  stations  will 
exchange  power. 

Will  the  Stiperpower  System,  consist  of  a  trunk  line  or 
merely  a  heavy  network  between  the  larger  stations  ivith 
laterals  to  connect  other  systems? 

The  Superpower  Zone  is  not  so  extensive  but  that  a  ring 
bus  carrying  a  potential  of  110,000  volts  may  be  entirely 
sufficient  to  carry  loads  within  the  range  of  commercial  loss. 
These  loads  can  be  supplemented,  as  explained  in  the  answer 
to  the  preceding  question,  by  power  transmitted  from  distant 
points  at  220,000  volts  and  stepped  down  to  zone  voltage. 
What  incestigafions  have  been  made  so  far  to  determine 
feasibility? 

There  is  nothing  untried  in  the  proposed  system  except 
possibly  the  art  of  the  complete  co-ordination  of  so  many 
systems.  A  central  control  system  whose  functioning  head 
will  be  a  load  dispatcher  will,  of  course,  be  necessary,  but 
no  particular  difficulty  is  anticipated  on  a  wider  extension 
of  the  principles  now  in  operation. 

How  do  existing  central-station  systetns  feel  toumrd  the 
plan? 

If  interest  and  assistance  are  indicative  of  their  feeling, 
I  would  say  it  to  be  most  friendly.  My  report  indeed  has 
been  made  possible  only  by  the  hearty  co-operation  I  have 
received  from  the  public  utilities,  railroads  and  industries. 
How  do  the  companies  in.  the  vicinity  of  Niagara  Falls 
feel  toward  the  project  of  connecting  with  such  a  system? 
No  discussion  has  yet  taken  place  concerning  the  Niagai'a 
companies.  If  power  in  excess  of  the  immediate  local 
requirements  is  available  in  this  zone,  the  radius  of  trans- 
mission for  large  blocks  of  power  is  within  commercial 
transmission  distance.  Niagara  Falls  is  practically  the  same 
distance  from  New  York  as  the  St.  Lawrence  River. 

What  certainty  is  there  that  railroad  electrification  loads 
can  be  secured  in  the  near  future? 

Of  the  railroads  in  the  zone,  about  6,000  miles  (single- 
track  basis)  indicates  a  density  sufficient  for  immediate 
electrification. 

Can  you  indicate  the  magnitude  of  load  expected  within 
two  years  after  completing  the  system? 

For  the  Superpower  Zone  the  data  so  far  received  indi- 
cate the  following  electrical  loads:  1920,  12,-500,000,000 
kw.-hr.;  1930,  36,400,000,000  kw.-hr. 

What  conclusions  have  been  reached  so  far? 
At  this  writing,  since  much  of  the  data  are  yet  to  be 
analyzed,  it  is  thought  inadvisable  to  offer  any  conclusions. 
I  find,  however,  that  so  far  I  have  no  reason  to  depart  from 
my  earlier  estimates  regarding  the  density  of  power  requii'e- 
ment  within  the  zone,  nor  any  reason  to  believe  that  an 
electrical  regional  plant  of  the  character  described  will  not 
effect  the  economies  predicted. 


Electromagnetic  Theory  Is  Fundamental 
in  the  Sciences 

Reaches  Pinnacle  of  Usefulness  in  One  Hundred  Years 

— Langmuir's  Postulates  and  Einstein's  Theory 

Are  Being  Tested. 

By  a.  E.  Kennelly 

Professor  of  Electrical  Engineering  Harvard  University 

and  Massachusetts  Institute  of  Technology 

THE  year  1920  has  been  notable  in  scientific  annals 
as  being  the  centennial  of  the  first  discovery  of 
electromagnetism  through  the  classical  researches  of 
Oersted  and  Ampere.  We  who  live  in  this  century  are 
accustomed  to  see  great  industrial  power  plants,  having 
large  electromxagnetic  generators,  motors  and  connecting 
lines,  with  their  electric  and  magnetic  fields  in  co-oper- 
ative association.  We  are  also  familiar  with  the  emblem 
of  the  American  Institute  of  Electrical  Engineers, 
which  shows  a  magnetic  circuit  ring  linked  rigidly  with 
an  electric  circuit  ring.  It  is  difficult  for  us  to  realize 
that  prior  to  1820  there  was  no  recognized  association 
between  magnetism  and   electricity. 

A  noticeable  feature  of  the  scientific  literature  of 
the  past  year  has  been  its  phase  displacement.  Owing 
to  the  eff'ects  of  the  world  war  we  have  been  many 
months  in  arrears  of  publication.  Woi-k  done  in  applied 
and  unapplied  electrical  science  during  the  period  of 
the  war  and  held  back  from  dissemination  for  various 
reasons  connected  with  that  greatest  event  of  modern 
history  is  only  now  being  released,  examined  and  dis- 
cussed. Nor  is  this  time  lag  discernible  only  in 
electromagnetic  literature.  It  clearly  pervades  all 
scientific  literature.  All  whose  tasks  are  connected  with 
science  in  some  branch  or  application,  which  today 
includes  a  large  share  of  the  entire  community,  are 
now  called  upon  to  make  a  greater  mental  effort  of 
readjustment  than  formerly  in  order  to  bring  them- 
selves once  more  into  synchronism  with  the  creative 
effort   of   the   day. 

But  if  the  greatest  of  all  wars  has  left  the  world 
depleted  materially  and  with  a  harder  task  in  main- 
taining pre-existing  standards  of  material  comfort  and 
intellectual  satisfaction,  it  has  also  left  the  world  in 
much  closer  national  association.  The  fact  that  the 
most  distant  antipodal  regions  are  probably  only  one- 
tenth  of  a  second  remote  by  radio  has  come  to  stay 


with  us  and  to  influence  our  lives  in  ever-increasing 
ratio.  The  world  war  has  destroyed  national  isolation, 
and  we  find  ourselves  compelled  to  think  in  interna- 
tional terms.  The  recent  official  opening  of  the  great 
Lafayette  radio  station  at  Bordeaux  is  a  typical  event 
of  the  year.  It  marks  the  satisfactory  completion  of 
a  co-operative  electrical  engineering  plant,  the  daily 
operation  of  which  will  make  itself  audible  not  only 
in   America  but  all  over  the  globe. 

Electromagnetic  researches  are  now  so  comprehen- 
sive in  their  scope  that  they  may  be  regarded  as  includ- 
ing, from  a  broad  standpoint,  nearly  all  of  the  scientific 
researches  comprised  within  the  original  meaning  of 
natural  philosophy.  Chemistry,  mechanics,  light,  heat, 
and  now  even  gravitation,  are  claimed  as  branches 
of  electromagnetics.  Perhaps  the  most  recently  active 
field  of  electromagnetic  investigation  has  been  physical 
chemistry,  on  the  border  line  of  atomic  theory.  The 
interest  in  atoms  has  been  directed  to  their  constituent 
electrons.  It  is  curious  that  the  electron,  which  has 
been  so  prominently  occupying  scientific  attention  every- 
where, is  an  entity  having  a  mass  of  less  than  10-^" 
gram.  The  number  of  electrons  in  a  gram  of  matter  is 
therefore  estimated  at  more  than  10"'.  A  convenient 
method  of  visualizing  a  large  number  of  this  kind  is 
to  consider  the  size  of  a  cubical  box  necessary  to 
contain  that  number  of  small  shot.  An  ordinary  diam- 
eter of  small  bird  shot  would  be  1  mm.  On  this  basis 
shot  would  be  10'  mm.,  or  10°  m.,  or  10"  kg.,  in  length 
the  cubical  box  that  would  be  necessary  to  hold  10°' 
shot  would  be  10"  mm.,  or  10°  m.,  or  10'  km.,  in  length 
of  edge.  It  would  be  about  as  long  as  the  distance 
from  Norfolk,  Va.,  to  Ottawa,  Canada.  Albeit  a  gram 
of  matter  is  supposed  to  hold  that  number  of  electrons, 
these  are  not  believed  to  be  tightly  packed,  like  shot 
in  the  hypothetical  box.  On  the  contrary,  the  average 
distance  between  adjacent  electrons  must  be  very  large 
compared  with  the  dimensions  of  each  electron.  The 
electron  is  at  present  the  smallest  thing  known  to  exist, 
and  is  about  fifty  thousand  times  smaller  in  "diameter" 
than  the  hydrogen  atom,  which,  in  its  turn,  was  the 
smallest  thing  recognized  in  science  a  generation  ago. 

Since  the  experimental  researches  of  Millikan  have 
enabled  us  to  study  the  behavior  of  individual  electrons 
and  to  count  them  one  at  a  time  like  coins,  the  belief 
in  the  existence  and  properties  of  these  most  minute 
electrics  of  the  under-microscopic  world  has  made  great 
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advances.  Chemical  affinities,  forces  and  combinations 
are  assumed  to  be  the  stories  of  the  properties  and 
propensities  of  electrons  in  their  various  organized 
atomic  groups. 

The  recent  brilliant  investigations  of  Bragg  and 
Moseley  have  led  to  the  belief  that  the  eighty-eight 
known  chemical  elements,  from  hydrogen  to  uranium, 
occupy  a  series  of  simple  atomic  numbers  from  1  to  92 
inclusive,  with  only  four  missing  or  unidentified  mem- 
bers. To  each  of  these  atomic  numbers  belongs,  accord- 
ing to  theory,  a  like  number  of  nucleus  electropositive 
charges  and  a  like  number  of  electronegative  electrons. 

Langmuir's  Postulates  Occupy  Scientists 

A  very  interesting  recent  theory  of  Langmuir  deals 
with  the  constitution  and  construction  of  the  various 
eighty-eight  chemical  elements.  Each  kind  of  atom  has 
a  three-dimensional  structure,  approximately  spherical 
in  form.  The  polar  axis  of  an  atom  is  an  axis  of 
symmetry,  and  the  equatorial  plane  perpendicular 
thereto  is  a  plane  of  symmetry.  By  building  up 
spherical  aggregations  of  one,  two,  three  and  four  units 
in  radius,  with  "cells"  of  equal  size  apportioned  among 
the  different  electrons,  the  theory  claims  to  account  for 
a  number  of  the  known  chemical  properties  of  the  dif- 
ferent atoms  and  to  satisfy  the  periodic  series  originally 
pointed  out  by  Mendeleeff. 

Langmuir's  spherical  atoms  are  actually  more  easily 
worked  with  as  cubes.  The  atoms  are  chemically  inert 
when  the  number  of  electrons  is  such  as  form  simple 
stable  groupings  of  positive  nuclei  and  negative  elec- 
trons evenly  divided  over  the  surface.  Thus,  neon 
with  two  electrons  and  helium  with  10  =  2  -|-  8,  two  in 
the  inside  and  eight  in  the  outside  shell,  are  the  first 
two  of  the  highly  inert  atoms.  When,  however,  the 
atomic  numbers  do  not  fill  up  the  outside  shells  forces 
are  exerted  on  neighboring  atoms  to  bring  about  a 
structural  union,  or  chemical  combination,  that  will 
complete  octet  groups  of  electrons  between  them.  In 
this  manner  a  very  fascinating  stereochemistry  is 
worked  out  for  a  number  of  atoms  and  molecules, 
which  is  purely  electromagnetic  in  one  aspect,  purely 
chemical  in  another  and  purely  structural  in  a  third. 

The  Langmuir  theory  offers  so  many  opportunities 
for  examination  and  discussion  over  an  enormous  field 
of  bald  chemical  facts,  which  have  hitherto  for  the 
most  part  defied  explanation,  that  it  will  take  the  chem- 
ists a  long  time  to  come  to  a  decision  as  to  the  final 
place  of  the  theory  in  the  general  field.  It  is  difficult 
to  decide  at  first  sight  how  atoms  in  a  given  molecular 
combination  behave  toward  each  other  on  this  electron 
hypothesis.  It  is  advantageous  to  construct  mechanical 
models  of  the  various  component  atoms  and  to-  study 
the  ways  in  which  these  can  be  brought  into  mutual 
contact,  with  the  maximum  stability  and  structural  sim- 
plicity. The  theory  is  built  upon  eleven  postulates  and 
offers  a  new  view  of  chemical  valences. 

Einstein's  Theory  Appears  Well  Founded 

Another  subject  of  investigation  which  has  assumed 
great  scientific  prominence  during  the  past  year  is  the 
Einstein  theory  of  relativity  in  its  latest  form.  Indeed, 
the  interest  in  this  scientific  subject  may  be  said  to 
have  overshadowed  almost  all  others  during  recent 
months.  The  theory  is  admitted  to  involve  three  conse- 
quences, capable  of  being  experimentally  verified  and 
not  otherwise  explainable — namely,  first,  a  slow   rota- 


tion of  a  planetary  orbit,  which  in  the  case  of  Mercury 
takes  140  years  to  advance  through  one  minute  of  arc, 
or  3,000,000  years  to  complete  one  revolution;  second, 
a  bending  of  light  in  a  powerful  gravitational  field, 
as  though  the  light  were  ponderable  material,  and, 
third,  a  minute  displacement  of  the  spectral  lines  of  the 
sun  toward  the  red  end  of  the  spectrum.  The  first  two 
predictions  are  declared  to  have  been  already  verified, 
while  the  third  is  still  undecided. 

As  to  the  consequences  of  the  theory,  they  may  be 
regarded  as  at  present  unrecognizable  to  the  ordinary 
observer,  inappreciable  in  engineering  or  geodesy,  appre- 
ciable in  astronomy,  but  of  very  great  significance  in 
philosophy  or  the  doctrine  of  the  universe.  The  remark- 
able fact,  from  an  electromagnetic  standpoint,  is  that 
the  new  space  geometry,  which  is  no  longer  simple 
Euclidian  three-dimensional  geometry,  is  claimed  to  be 
in  complete  conformity  with  the  Maxwellian  theory  of 
the  electromagnetic  field.  According  to  this  doctrine, 
space  is  not  infinite,  but  very  large  and  limited ;  gravita- 
tional force  is  merely  a  fictional  phenomenon,  due  to 
our  misinterpretation  of  the  vagaries  of  geometrical 
space  in  the  vicinity  of  matter,  and  time  is  indissolubly 
linked  with  space.  While  it  is  not  difficult  to  obtain 
an  abstract  comprehension  of  this  doctrine,  on  the  basis 
of  mathematical  equations,  it  is  extremely  difficult  to 
obtain  a  concrete  comprehension  that  can  be  visualized 
or  constructed.  It  is  pointed  out,  however,  by  the 
protagonists  of  this  remarkable  theory  that  we  have  no 
right  to  deny  its  validity  merely  because  we  have  diffi- 
culty in  visualizing  it  to  our  untrained  senses. 

Insulator  Progress  During  1920 

A  Review  of  Important  Research  Work  Noiv  Under  Way 

— Requirements  for  220-Kv.  Transmission  Lines — 

Insulator  Failures  Resulting  from  Lightning — 

FundaTnental    Developments    in   Insulator 

Design 

By  Harris  J.  Ryan 

Professor   of  Electrical   Engineering  Leland  Stanford,  Jr., 

University 

THE  year  1920  will  be  distinguished  for  the  deter- 
mined efi'orts  that  have  been  made  in  studies  of 
transmission-line  insulation  to  insure  operating  reli- 
ability, to  develop  greater  durability  of  insulators  and 
to  find  forms  that  should  be  satisfactory  for  the  sup- 
port of  220-kv.  lines.  In  respect  to  design  there  has 
been  considerable  authoritative  effort  to  overhaul  the 
analytical  work  of  ten  years  ago  in  order  to  profit  by  a 
more  modern  knowledge  of  fundamentals.  In  this  the 
manufacturer  has  welcomed  the  cordial  co-operation  of 
the  operating  engineer. 

Along  other  lines  a  notable  work  of  co-operation  was 
accomplished  by  the  Electrical  World*  in  obtaining 
practical  data  from  the  engineers  of  forty-one  power 
companies  operating  high-voltage  transmission  lines  in 
the  United  States  and  analyzing  and  publishing  them. 
The  companies  permitted  their  names  to  be  published 
with  the  data  and  answers  supplied  by  them.  In  the 
judgment  of  the  writer  this  is  the  most  important 
single  insulator  achievement  of  the  year. 

The  National  Electric  Light  Association  has  an  insu- 
lator research  committee  at  work  on  the  problem  of  the 


•"Analysis  of  Insulator  Practice,"  Electrical  World,  March 
6,  1920,  paee  543  ;  March  13.  1920,  page  596  ;  March  20.  1920. 
page   673. 
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durability  of  suspension  insulators  as  affected  by 
temperature  cycles.  The  association  is  financing  the 
undertaking.  This  committee  has  developed  and  is 
maintaining  in  operation  equipment  by  which  five 
twelve-unit  strings  sustaining  individual  mechanical 
loads  varying  from  zero  to  5,000  lb.  (2,267  kg.),  as 
desired,  are  carried  through  150  temperature  cycles 
each  week.  The  temperature  ranges  run  upward  from 
room  temperatures  to  temperatures  not  exceeding  130 
deg.  Fahr.  The  automatic  "ovens"  have  been  put  to 
work  on  specimens  collected  for  this  purpose  in  1917. 
The  work  as  originally  un- 
dei'taken  was  interrupted 
by  the  war.  With  the  knowl- 
edge and  experience  gained 
through  the  1917  material, 
specimen  products  of  the 
latest  state  of  the  art  will 
be  put  through  presumably 
1,500  cycles  under  appro- 
priate mechanical  loads. 

Revision  of  Insulator 
Specifications 

The  American  Institute  of 
Electrical  Engineers  stand- 
ards committee  has  also 
organized  a  sub-committee 
on  insulators  that  is  en- 
gaged upon  a  revision  of 
insulator  specifications  in 
response  to  a  resolution 
passed  at  the  Portland 
meeting  in  July.  When  the 
details  of  insulator  require- 
ments for  the  proposed  220- 
kv.  lines  were  first  consid- 
ered a  difficulty  was  en- 
countered because  of  the 
excessive  voltage  duty  that 
must  be  carried  by  the  unit 
in  the  string  next  to  the 
line  conductor.  It  was  gen- 
erally conceded  that  the 
safe  practicable  limit  had 
been  reached  at  18  kv.  for 
the  10-in.  {25-cm.)  unit  on 
150-kv.  lines.  It  was 
known  that  such  voltage 
duty  on  the  end  unit  of  the 

conductor  was  likely  to  in-    

crease  approximately  as  the 

line  voltage,  quite  independently  of  the  number  of  units 

that  might  be  added  to  the  string. 

At  a  line  voltage  of  220  kv.,  therefore,  the  duty 
on  the  conductor  end  units  would  be  26.5  kv.  when  dry, 
and  the  corresponding  factor  of  safety  against  general 
breakdown  of  the  air  surrounding  it  would  be  about 
three,  whereas  the  corresponding  factor  of  safety  on 
the  150-kv.  line  is  four  and  one-half.  Eventually  the 
majority  of  conductors  in  the  220-kv.  lines  may  be  too 
heavy  to  be  supported  from  single  strings  of  the  10-in. 
insulator  units  that  are  in  common  use  today.  Further- 
more, reliable  makers  have  come  forward  with  tentative 
assurances  that  on  demand  larger  units  will  be  fur- 
nished that  are  capable  of  supporting  the  heavy  con- 
ductors and  withstanding  higher  end-unit  voltage  duties. 


FIG.  1  —  IMPULSING  SUPERVOLTAGE  CAUSING  DISCHARGE  ABOUT 
A  FOURTEEN-UNIT  STRING  OF  10-IN.  CAP-AND-PIN-TYPE  INSU- 
LATOR UNITS.  FIG.  2 — IMPULSING  SUPERVOLTAGE  CAUSING 
DISCHARGE  ABOUT  A  TEN-UNIT  STRING  OF  CORE-AND-TINE- 
TYPE  INSULATOR  UNITS. 


Nevertheless,  the  outlook  today,  like  the  outlook  a 
year  ago,  is,  in  effect,  that  the  first  220-kv.  line  to 
be  tried  out  will  not  be  too  heavy  for  support  with 
single  or  double  strings  of  common  10-in.  units. 
Accordingly  the  year  has  witnessed  a  determined 
co-operative  effort  in  various  quarters  to  determine 
upon  the  manner  in  which  ordinary  suspension  insu- 
lators may  be  used  satisfactorily  for  the  support  of 
the  proposed  220-kv.  power  lines.  These  efforts  have 
resulted  in  a  crop  of  technical  papers  and  reports  to 
committees,  with  the  attendant  discussions,  indicating 

that  excellent  progress  in 
this  regard  has  been  made. 
The  earlier  discussions  de- 
veloped the  fact  that  knowl- 
edge of  the  flash-over  char- 
acteristics of  long  suspen- 
sion insulator  strings  was 
lacking  in  many  essential 
respects.  One  of  the  Na- 
tional Electric  Light  Asso- 
ciation committees  has  un- 
dertaken to  obtain  an  un- 
derstanding of  these  char- 
acteristics in  definite  terms. 
Progress  is  being  made. 

Three    Types   of    Flash- 
overs  Being  Studied 

In  general  three  types  of 
flash-overs  are  being  stud- 
ied:   (1)    Impulsing  super- 
voltage     (by    oscillator    at 
75,000  cycles)  ;   (2)  60-cycle 
flash-over  voltage ;    (3)  dis- 
turbances   started    by    for- 
eign conducting  or  ionized 
material  on  the  insulators 
or  the  conductors  or  in  the 
air    about    them.      In    the 
first  of  these  studies  it  has 
been    found    that    in    the 
short    strings    of    two    to 
seven    units,    wherein    the 
unit-voltage  duty  distribu- 
tion is  excellent,  cascading 
occurs    during    flash-over; 
that  as  the  string  is  length- 
ened to  ten  units  the  cas- 
cading   is    greatly    dimin- 
ished,  and  that  it  is  virtu- 
ally absent  for  strings  of 
greater  length.     This  has  been  found  to  be  true  regard- 
less of  the  type  of  unit.     The  characteristic  behavior 
in  this  respect  is  the  same  for  the  cap-and-pin  units 
having  the  higher  capacitance  as  for  the  core-and-tine 
type  having  the  lower  capacitance. 

The  results  so  far  obtained  indicate  a  decided 
superiority  of  the  long  over  the  short  suspension  insula- 
tor strings  in  the  matter  of  flash-over  characteristics 
under  impulsing  supervoltage.  In  this  flashing  over  long 
strings  it  has  been  observed  that  the  tower  cross-arm 
end  units  are  occasionally  cascaded  by  "in-shoot" 
flashes.  This  may  or  may  not  be  caused  by  the  surface 
charges  referred  to  below — a  matter  that  is  being  in- 
cluded in  the  studies. 

The  studies  of  this  committee  include  also  a  set  of 
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fundamentals  about  which  little  is  as  yet  known  and 
that  attain  importance  when  the  220-kv.  line  is  under 
■consideration.  These  are:  (1)  The  character  of  dis- 
charge-route options  that  e.xist  in  all  ordinarx'  circum- 
stances for  impulsing  supervoltage  transients  because 
of  the  now  known  nature  of  the  process  by  which 
discharges  must  begin,  extend  and  culminate  in  flash- 
overs;  (2)  the  strength  and  figure  of  the  main  electric 
field  about  an  insulator  as  factors  in  the  control  of 
routes  of  discharge  produced  by  steep-wave-front 
supervoltage  transients;  (3)  the  magnitude  of  corona 
formation  and  dissipation  of  energy  along  the  transmis- 
sion-line conductor  during  the  brief  interval  required 
for  a  supei-\'oltage  transient  to  form  and  extend  an 
isolated  flash  sufficiently  to  cause  flash-over  to  cross-arm 
or  tower,  through  lightning  arresters  or  over  bushings 
to  ground.     Little  has  been  known  heretofore  as  to  why 


will  not  be  easily  won.  The  circumstances  indicate 
the  importance  of  team-work  on  the  part  of  the  engi- 
neer and  the  manufacturer  to  develop  the  most  suitable 
type  of  insulator  to  meet  this  sort  of  duty,  and  on 
the  part  of  the  engineer  and  his  management  to  insti- 
tute the  kind  of  care  and  maintenance  that  will  obtain 
the  best  results  in  the  end. 

Lightning  Again  Indicted  as  Great  Factor  in 
Causing  Insulator  Failures 

Lightning  is  again  indicted  as  a  great  factor  in 
causing  insulator  failures  in  many  localities.  The  year 
has  witnessed  some  real  progress  in  minimization  of 
damage  to  insulators  and  insulations  from  this  cause. 
It  has  been  pretty  well  demonstrated  that  damage  by 
lightning  is  at  a  minimum  on  extra-high-voltage  lines 
that  have   been   liberally    insulated.      Granted   that   the 


Studies  in  Unit-Voltage-Duty  Control 
and  Super-Voltage  Flash-overs 


fig.  3  —  LABORATORY 
SET-UP  OF  A  DOUBLE 
TWELVE-UNIT  STRING 
OF  CAP  -  AND  -  PIN  - 
TYPE  INSULATOR 
UNITS  WITH  LARGE 
DISK  SHIELDS  FOR 
THE  STUDY  OF  THE 
CONTROL  OF  UNIT- 
VOLTAGE  DUTIES 


supervoltages  can  be 
thrown  onto  a  trans- 
mission line  in  huge 
amounts  suflicient  to 
break  through  great 
air  columns  with  ap- 
parently little  dissi- 
pation of  energy  in 
corona  formation 
about  the  conductor. 


FIG.  5  —  a  DOUBLE  THIRTEEN-UNIT  V-STRING  OF  COMMON  TYPE  UNITS  BEING 
STUDIED    WITH    RESPECT    TO    THE    REQUIREMENTS    OF    THE    220-KV.     LINE 
FIG.    6  —  SUPERVOLTAGE    FLASH-OVER    STUDIES    OF   THE    SPECIMEN    IN    FIG.    5, 
EXCEPT  THAT  "PICK-UP"  SHIELDS  HAVE  BEJEN  ADDED 

The  discharge  route  options  in  tliis  case  are  particularly  interesting.  In 
Z2  flashovers.  two  struck  84  in.  to  the  wall,  twenty-seven  struck  51  in.  (minimum) 
to  the  cross-arm.  and  three  struck  49  in,  (minimum)  to  tower  members.  The 
studies  include  electrode  fittings  formed  to  prevent  the  start  of  flashes  imtil 
the  main  fields  have  been  built  up  sufficiently  to  be  controlling  in  regard  to 
discharge  routes. 


The  questionnaire  submitted  by  the  technical  press 
already  referred  to  and  the  returns  that  were  pub- 
lished reveal  with  a  certainty  the  many  positive  factors 
that  enter  into  the  construction,  erection  and  main- 
tenance of  high-voltage  line  insulators.  There  are  in 
the  returns  important  lessons  for  all  concerned.  For 
instance,  a  nation-wide  effort  should  evidently  be  made 
to  educate  hunters  and  all  users  of  the  rifle  to  under- 
stand that  the  destruction  of  line  insulators  means  the 
wanton  interruption  of  a  vital  service  rendered  to  large 
communities. 

The  returns  also  emphasize  the  serious  difficulties 
caused  by  the  dust  that  settles  upon  insulators  in  many 
localities  and  which  may  be  rendered  highly  conductive 
when  moistened  by  fog  or  dew-.     The  final  victory  here 


FIG.  4  —  ONE  OF  MANY 
LONG  SUSPENSION- 
INSULATOR  FORMS 
BEING  STUDIED  FOR 
I' NIT -VOLTAGE  -  DUTY 
CONTROL.  NOTE  THE 
TWO  SETS  OF  INSU- 
L.\TORS  USED  AT  THE 
LINE  END  OF  THE 
STRING. 


220-kv.  lines  are 
carried  on  string 
lengths  of  thirteen 
or  more  units,  the 
expectation  is  war- 
ranted that  the 
magnitude  of  bound 
charges  will  rarely 
be  sufficient  to  cau.se 
flash-overs  when  re- 
leased by  neighboring  lightning  strokes,  and  that 
troubles  due  to  other  factors,  such  as  switching,  tran- 
sients, wet  dust  or  other  foreign  material,  will  be  cor- 
respondingly diminished.  The  known  characteristics  of 
long  suspension-insulator  strings  when  equipped  with 
appropriate  shields  support  this  contention. 

One  engineer  related  that  the  progress  of  a  light- 
ning storm  over  his  transmission  lines  could  be 
noted  by  the  slow^  transients  recorded  by  the  am- 
meter in  the  neutral-to-ground  connection  in  the  main 
generating  station.  His  explanation  was  that,  his  lines 
being  well  insulated,  the  release  of  bound  charges  did 
not  in  general  produce  a  sufficiently  high  potential  to 
flash  over  the  insulators  in  the  neighborhood  of  their 
origin,  and  that  they  spread  over  the  lines  and  were 
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drained  to  earth  through  the  grounded  neutral  at  the 
generating  station. 

The  extensive  lightning  investigation  in  the  Chicago 
area  has  demonstrated  the  value  of  "arrester  density" 
and  the  protective  effects  of  overtopping  trees,  build- 
ings and  all  similar  shielding  structures  in  eliminating 
damage  by  lightning  on  transmission  lines  operated  at 
the  lower  voltages,  that  is,  11  kv.  to  66  kv.  The  engi- 
neer in  charge  of  lines  of  this  class  in  lightning  dis- 
tricts can  now  confidently  count  upon  the  value  of 
overinsulation,  increased  lightning-arrester  density  and 
well-arranged  ground  cables  to  cut  down  the  frequency 
of  interruptions  due  to  lightning  and  thus  to  increase 
the  reliability  of  service  from  his  lines. 

Effect  of  Alternating  Fields  on  Dielectrics 
Surrounded  by  Air 

In  conclusion,  there  should  be  mentioned  two  out- 
standing fundamental  developments  in  insulators  that 
the  year  has  brought  forth.  Nishi  ("Surface  Creepage 
and  High-Voltage  Insulation,"  Journal  A.  I.  E.  E., 
November,  1920,  page  949)  has  shown  that  surfaces 
of  dielectrics  surrounded  by  air  become  highly  charged 
when  subjected  to  strong  alternating  electric  fields  in 
which  there  is  local  corona  formation,  i.e.,  a  local  source 
of  ions. 

Aside  from  the  presence  of  ions,  the  essential 
factor  in  the  production  of  the  unidirectional  surface 
charges  is  the  component  of  the  electric  field  that  is 
normal  to  the  surface.  Obviously  the  effect  is  to  cause 
a  breakdown  of  the  air  columns  adjacent  to  the  dielec- 
tric surfaces  at  lowered  voltages.  The  results  enhance 
the  importance  of  the  Fortescue  principle  ("Air  as  an 
Insulator,"  Transactions  A.  I.  E.  E.,  Vol.  XXXII,  page 
893,  1913),  whereby  solid  dielectrics  which  are  used 
to  avoid  overstresses  in  the  air  about  high-voltage 
electrodes  must  be  so  formed  that  their  surfaces  in 
contact  with  the  surrounding  air  will  everywhere  be 
parallel  to  the  Faraday  tubes  of  electric  force  that 
pervade  the  zones  of  air  and  solid  dielectric  adjacent  to 
such  surfaces. 

Because  in  an  actual  case  it  is  often  difficult 
to  eliminate  all  corona  formation  when  the  insu- 
lator is  subjected  to  its  highest  voltage  duty  and 
the  application  of  the  Fortescue  principle  is  not  often 
•completely  feasible,  it  then  follows  that  insulator  design 
must  to  a  high  degree  remain  an  ai't  as  well  as  a 
science. 

Advantage  of  Glass  as  a  Conductor  in 
Precipitation  Treaters 

The  other  outstanding  fundamental  development  is 
likewise  remarkable  and  was  also  developed  in  Japan. 
Shibasawa  and  Niwa  ("A  New  Electrical  Precipitation 
Treater,"  Journal  A.  I.  E.  E.,  October,  1920,  page  890) 
have  shown  that  glass  can  be  used  to  advantage  as  a 
conductor,  having  the  resistivity  requisite  for  the  con- 
trol of  the  density  at  which  high-voltage  direct  current 
passes  from  the  surface  of  the  central  cylindrical  elec- 
trode of  a  dust  precipitator.  Ordinarily  the  current 
is  allowed  to  pass  from  the  bare  metal  surface  of  the 
central  electrode.  The  action  then  becomes  stabilized 
in  a  highly  irregular  distribution  of  density  of  exit  of 
the  precipitation  current  from  the  surface  of  the 
electrodes,  which  causes  the  electrodes  to  "foul"  too 
quickly. 


Increasing  Cable  Rating  Has  Received 
Considerable  Attention 

A  Decided  Decrease  in  Dielectric  Loss  Has  Been  Effected 

and  New   Schemes  of  Dissipating   Heat  Are 

Being    Tried — Problems    for   Future 

Research  Are  Outlined. 

By  William  A.  Del  Mar 
Chief  Engineer  Habirshaw  Electric  Cable  Company 

SO  RAPIDLY  has  the  use  of  electricity  grown  since 
the  war  that  electric  lighting  companies  have  been 
embarrassed  by  the  overloading  of  their  existing  cables 
and  the  difliculty  of  getting  sufficient  new  cable  to  meet 
their  growing  requirements.  Some  of  the  companies 
are  also  operating  under  municipal  restrictions  which 
prevent  the  opening  of  streets  for  laying  new  ducts 
except  at  infrequent  intervals,  and  for  this  reason 
means  of  increasing  the  current-carrying  capacity  per 
unit  cross-section  of  ducts  is  of  utmost  importance. 
Recognizing  these  facts,  cable  manufacturers  have  co- 
operated with  users  in  efforts  to  increase  the  current- 
carrying  capacity  of  impregnated  paper  cables.  These 
efforts  have  resulted  in  a  noteworthy  reduction  of 
dielectric  losses  by  the  use  of  new  impregnating  com- 
pounds and  in  novel  methods  of  carrying  away  heat 
generated  in  cables. 

Five  distinct  lines  of  attack  have  been  tried : 

1.  To  decrease  the  heat  developed  in  the  cables  by 
reducing  the  dielectric  losses  to  a  minimum. 

2.  To  increase  the  heat-dissipating  ability  of  the 
cables  by  affording  special  facilities  for  the  escape  of 
heat. 

3.  To  increase  the  maximum  permissible  operating 
temperature  of  insulation. 

4.  To  improve  the  heat  dissipation  from  the  outside 
of  cables  to  ducts. 

5.  To  install  cables  aerially  on  messenger  cables 
instead  of  in  ducts  so  as  to  obtain  the  benefit  of  a  full 
circulation  of  air  around  them. 

Such  success  has  attended  the  efforts  to  decrease 
dielectric  loss  that  users  of  cable  may  be  less  concerned 
about  this  loss  than  about  the  possibility  that  too  rapid 
development  in  manufacturing  processes  may  have  led 
to  the  sacrifice  of  other  equally  desirable  but  less  easily 
measured  qualities.  The  big  change  which  brought 
about  a  material  reduction  of  dielectric  loss  was  the 
abandonment  of  mixtures  of  resin  oil  and  resin  for 
impregnating  the  paper  and  the  substitution  of  com- 
pounds composed  principally  of  petrolatum  and  resin. 
The  next  step  was  the  introduction  of  more  thorough 
methods  of  drying  the  paper  and  both  drying  and  puri- 
fying the  compound.  Then  certain  manufacturers  in- 
troduced variations  which  at  the  present  time  may  be 
regarded  more  or  less  as  trade  secrets.  The  net  re- 
sult is  that  cables  may  be  purchased  having  a  fraction 
of  the  dielectric  loss  common  to  cables  purchased  ten 
years  ago. 

The  attempts  to  improve  the  heat-dissipating  ability 
of  three-conductor  cables  have  met  with  considerable 
success,  and  at  least  one  cable  designed  with  this  end 
in  view  is  in  successful  operation.  The  most  promising 
design  consists  of  three  paper-insulated  conductors 
covered  with  copper  tape  and  inclosed  in  a  lead  sheath. 
The  copper  tapes  convey  the  heat  out  to  the  lead  sheath. 
These  cables  have  not  been  in  use  long  enough  to  have 
established   their  merit,   as   questions   of   eddy-current 
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loss  and  the  balancing  of  saving  in  first  cost  against 
increased  energy  loss  have  yet  to  be  published. 

Attempts  to  increase  the  permissible  operating  tem- 
perature of  impregnated  paper  insulation  have  met  with 
little  success,  as  paper  itself  begins  to  deteriorate  at  a 
temperature  but  slightly  above  the  A.  I.  E.  E.  limit  of 
85  deg.  C.  Some  of  the  lighting  companies  find  it 
commercially  economical  to  operate  their  cables  during 
the  hours  of  peak  load  at  temperatures  which  it  is 
known  would  promote  deterioration  of  the  paper  if 
maintained  for  long  periods,  but  the  aggregate  dura- 
tion of  such  periods  of  peak  load  may  not  be  sufficient 
to  cause  serious  deterioration.  It  is  even  suspected  that 
paper  will  be  less  injured  by  numerous  short  exposures 
to  high  temperature  than  by  continuous  exposure  to 
the  same  temperature  for  the  same  aggregate  time. 
This,  however,  cannot  be  said  to  be  definitely  estab- 
lished,   and,    indeed,    the    contrary    opinion    is    held    by 


EXPERIMENTAL  TEST  OF  HIGH-VOLTAGE  CABLE 

The  voltage  test  was  made  after  bending  at  minus  10  deg.  C. 
at  the  Habirshaw  research  laboratory.  The  150-kv.  transformer 
is  in  the  far  corner  of  the  laboratory. 

some — that  such  peak  loads  are  particularly  harmful. 
The  companies  which  are  operating  their  cables  above 
85  deg.  C.  have  not,  therefore,  justified  their  practice 
on  generally  known  scientific  grounds.  This  question  is  to 
be  d'PCU'^sod  at  the  mid-winter  convention  of  A.  I.  E.  E. 

Important  work  has  been  done  on  the  measurement  of 
cable  temperatures  in  ducts  and  on  heat  dissipation 
from  ducts,*  both  in  actual  and  experimental  duct  lines, 
which  may  form  the  basis  of  a  new  temperature 
standard.  In  any  case  this  work  has  shown  both  the 
importance  of  designing  duct  lines  with  the  view  of 
maximum  heat  dissipation  and  the  desirability  of  plac- 
ing cables  in  duct  banks  in  such  a  way  as  to  get  the 
greatest  carrying  capacity.  Researches  are  also  under 
way  to  determine  the  nature  of  the  deterioration  of 
impregnated  paper  at  high  temperatures. 

While  not  exactly  in  the  line  of  cable  research,  more 
attention  is  now  being  given  to  ways  and  means  of 
dissipating  heat  from  the  outside  of  cables,  and  one 
engineer  has  gone  so  far  as  to  suggest  that  ducts  be 
filled  with  petrolatum  in  order  to  give  better  heat  con- 
duction from  sheath  to  duct. 

The  use  of  aerialf  cables  insures  not  only  the  benefit 


•"Thermal  Conductivity  of  Underground  Ducts,"  by  WiUard  S. 
Wilder,  Electrical  World,  .Ian.   3.  1920. 

t"Overcoming  Difficulties  with  Aerial  Cable,"  by  E.  B.  Meyer. 
April  14.  1917. 


of  open-air  conditions  to  increase  the  carrying  capacity 
but  also  cheapness  and  rapidity  of  installation.  Three 
companies  make  special  types  of  cables  for  this  purpose, 
but  the  success  of  the  telephone  companies  with  lead- 
sheathed  aerial  cables  seems  to  indicate  the  construction 
that  will  be  favored.  Good  work  has  been  done  in  trac- 
ing fields  of  force  and  in  ascertaining  the  dielectric 
stresses  in  triplex  cables. 

The  present  voltage  limit,  both  in  America  and  in 
Europe,  for  three-conductor  cables  is  30,000  volts  to 
33.000  volts,  and  for  single-conductor  cables  60,000  volts ; 
but  researches  now  under  way  indicate  that  higher 
voltages  may  be  attained,  with  small  conductors  es- 
pecially. This  is  contrary  to  the  common  view,  which 
is  based  on  the  assumption  that  the  dielectric  stress  at 
the  surface  of  a  conductor  is  greater  the  less  the  diam- 
eter of  the  conductor.  The  merit  of  the  small  con- 
ductors, from  the  point  of  view  of  dielectric  stresses,  lies 
primarily  in  the  fact  that  the  dielectric  strength  of 
ionizable  insulation,  such  as  impregnated  paper,  is 
greater  in  an  electric  field  that  dies  off  rapidly,  like  that 
around  a  small  wire,  than  in  a  field  that  is  comparatively 
uniform,  like  that  around  a  large  wire.  Another  factor, 
however,  is  that  for  analogous  reasons  the  dielectric 
loss  is  less  for  a  given  charging  current  with  a  small 
than  with  a  large  wire.  These  matters  are  still  in  the 
laboratory  stage. 

Little  has  been  accomplished  in  the  line  of  improving 
rubber  or  varnished-cambric  insulation,  and  no  new 
types  of  cable  insulation  have  appeared  on  the  market. 
Varnished-cambric  cables  are  now  recognized  by  the 
National  Board  of  Fire  Underwriters,  and  manufactur- 
ers have  improved  them  so  that  when  used  on  vertical 
runs  the  "slipper"  compound  will  not  drip  out. 

Cable  users  can  help  development  both  by  allowing 
the  manufacturers  to  study  their  conditions  of  service 
and  by  adapting  their  conditions  to  permit  the  use  of 
standard  types  of  wires  and  cables.  A  recent  handbook 
issued  by  a  manufacturer  shows  he  has  calls  for  at 
least  a  hundred  different  standard  types  of  wire  and 
cable  and  for  an  average  of  about  ten  sizes  in  each  type, 
or  a  total  of  1,000  wires  and  cables  listed.  Besides  these, 
there  are  thousands  of  different  wires  and  cables  on 
special  orders.  This  condition  affects  the  cable  users 
most  unfavorably  and  calls  for  some  effort  by  them  to 
reduce  the  .  number  of  special  wires  and  cables 
required. 

The  obstacles  that  stand  in  the  way  of  progress  in 
cable  design  are  as  follows: 

1.  The  low  temperatures  at  which  insulating  mate- 
rials deteriorate. 

2.  The  low  temperatures  at  which  ionization  occurs 
in  impregnating  oils. 

3.  The  impossibility  of  obtaining  the  full  benefit  of 
the  specific  qualities  of  dielectrics,  due  to  the  low 
ionization  voltage  of  entrapped  air. 

4.  Growth  of  dielectric  losses  with  increase  of  voltage. 

5.  High  heat  resistivity  of  insulating  materials. 
The   formation   of   the    insulation    committee   of   the 

National  Research  Council  promises  to  open  a  new  era 
in  cable  research.  While  four  or  five  cable  manufac- 
turers are  well  equipped  with  research  facilities,  most 
of  the  work  they  have  done  has  been  of  a  practical 
character,  with  but  little  pure  science  to  serve  as  the 
foundation  for  a  vast  store  of  practical  knowledge. 
Research  on  the  nature  of  dielectrics,  dielectric  loss, 
ionization,  conductance,  etc.,  is  badly  needed. 


Non-Ferrous  Furnaces  Becoming 
Very  Attractive 

Predicts    Electrification    of    Three-quarters    of    Brass- 
Melting  Industry  in  Ten  Years — Power  Dis- 
tribution Lines  Should  Be  Separated 
from  Lighting  Circuits 

By  Edwin  L.  Crosby 

President  Detroit  Electric  Furnace  Company,  Detroit,  Mich. 

THE  electric  furnace  business  has  already  become 
a  substantial  portion  of  the  total  load  of  a  large 
number  of  central  stations  and  if  the  companies  will 
devote  to  electric  heating  of  all  types  even  a  small 
measure  of  the  energies  expended  during  the  last  ten 
years  to  build  up  their  motor  load  the  results  obtained 
will  be  equally  gratifying. 

The  most  important  point  for  consideration  in  con- 
nection with  this  business  from  the  central-station 
standpoint  is  the  establishment  of  certain  standards  of 
distribution  which  will  permit  the  operation  of  furnace 
loads  amounting  to  from  250  kw.  to  2,500  kw.  in  a 
single  unit  without  affecting  the  power  and  lighting 
service  by  unbalancing  the  system.  The  largest  utili- 
ties seem  to  have  realized  the  advisability  of  establish- 
ing independent  power  circuits  both  for  interurban 
transmission  and  local  distribution.  On  such  a  system 
any  furnace  now  in  the  market  will  operate  with  maxi- 
mum satisfaction  both  to  the  user  of  the  furnace  and 
to  the  central  station  supplying  the  service.  The  inad- 
visability  of  connecting  electric  furnace  loads  to  the 
same  distribution  system  with  commercial  lighting  has 
been  pointed  out  in  the  technical  journals  and  at  various 
meetings,  but  a  great  many  companies  are  still  inclined 
to  experiment  along  this  line.  Such  action  is  disastrous 
not  only  to  the  central  station  supplying  service,  but 
particularly  to  the  power  consumer  who  has  purchased 
the  furnace  equipment.  No  electric  furnace  will  give 
satisfactory  results  in  a  modern  industrial  plant  unless 
it  is  supplied  with  electrical  energy  having  reasonably 
good  regulation,  not  greater  than  say  8  per  cent,  and  it 
is  absolutely  suicidal  to  connect  such  equipment  to  a 
system  which  is  barely  staggering  along  with  overloaded 
generating,  transmission  or  distribution  conditions. 

Within  the  next  few  years  there  will  undoubtedly  be 
a  more  complete  segregation  of  distribution  systems  in 


industrial  centers.  They  will  be  divided  into  lighting 
circuits  and  entirely  separate  circuits  to  which  will  be 
connected  all  classes  of  power,  including  electrolytic  and 
electrothermic  loads. 

Great  Opportunity  in  Non-Ferrous  Work 

Perhaps  the  most  remarkable  development  in  the  elec- 
tric furnace  industry  has  been  in  non-ferrous  electric 
furnaces,  which  undoubtedly  offer  more  advantages  to 
the  purchaser  than  any  other  kind.  In  addition  to  an 
output  of  a  very  much  improved  quality,  the  non-ferrous 
electric  furnace  has  reduced  the  cost  of  producing  this 
superior  metal  below  the  cost  of  melting  where  any 
other  method  is  employed.  Working  conditions  in  the 
shops  have  been  vastly  improved  because  of  the  absence 
of  excessive  heat  and  fumes.  Furthermore,  it  is  now 
possible  to  teach  ordinarily  intelligent  workmen  in  a 
comparatively  short  time  to  produce  much  more  uniform 
metal  with  lower  melting  losses  than  could  be  done  with 
fuel-fired  furnaces. 

The  unparalleled  situation  created  by  the  war  was 
undoubtedly  the  principal  cause  for  the  development  of 
a  great  number  of  electric  steel  furnaces,  several  of 
which  were  practically  identical  in  design,  at  least  as 
far  as  operating  practice  is  concerned.  Continuous 
operation  of  the  many  furnaces  installed  during  the  time 
mentioned  has  resulted  in  the  enforcement  of  the  law  of 
the  survival  of  the  fittest,  and  a  great  many  furnaces 
which  were  evolved  somewhat  spontaneously  have  in 
general  disappeared.  The  development  in  electric  steel 
manufacture  has,  however,  placed  this  product  in  a 
virtually  unassailable  position  in  the  metal  industry. 
The  resumption  of  a  healthy,  normal  business  condition, 
especially  in  motor-car  manufacture,  together  with  the 
development  which  is  certain  to  take  place  in  aircraft 
production,  will  cause  the  business  of  electric  steel 
melting  to  grow  along  a  steadily  increasing  scale  within 
a  very  few  years. 

The  materials  necessary  for  the  development  of  the 
electric  steel  furnaces  up  to  the  present  point  were 
almost  without  exception  already  at  hand  and  in  daily 
use  in  the  steel  industry.  However,  for  the  purposes  of 
melting  brass  electrically  extensive  research  and  de- 
velopment have  been  necessary  in  refractories  and  elec- 
trodes. This  work  has  gone  along  rapidly  until  there 
are  today  on  the  market  furnaces  which  will  meet  prac- 
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Electric  Light,  Power  and  Heat  Essential  to 
Industrial  Production 


A — Weave  room  ot  Republic  Cotton  Mills.  Great  Falls, 
S.  C,  showing  720  looms  each  driven  by  a  J-hp.  motor. 
Indirect-lighting  units  are  used.  This  installation  embo- 
flies  recommendations  of  J.  E.  Sirrlne  &  Company,  mill 
•  ngineers.  B — .V  field  in  which  the  individual  motor 
■li  ive  has  revolutionized  lighting  and  working  conditions 
hy   eliminating  belts  and  shafting.      C — Modern   lighting 


with  R.I^.M.  reflectors  in  assembly  room  of  small  motor 
manufacturing  plant.  D — An  electric  brass  furnace 
pouring  directly  into  rolling-mill  molds.  E — Huge  elec- 
tric oven  for  baking  japan  on  Cadillac  automobile  bodies. 
P — This  illustration  shows  a  mine  pumping  outfit  which 
operates  under  a  1,000-ft.  head.  A  motor  of  400  hp.,  1,200 
r.p.m.,  drives  a  1,000  g.p.m.  six-stage  centrifugal  pump. 
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tically  every  requirement  in  the  melting  of  non-ferrous 
metals.  The  metal  industry  in  general  seems  to  be 
fully  cognizant  of  this  fact  and  anticipates  the  universal 
adoption  of  electric  melting,  except  possibly  in  the  occa- 
sional instance  where  there  is  only  intermittent  opera- 
tion— one  or  two  small  heats  a  day — of  widely  variant 
alloys. 

Prospects  for  Electric  Melting  for  Brass 

While  less  than  5  per  cent  of  the  copper-zinc  alloys 
produced  today  are  melted  electrically,  it  is  confidently 
to  be  expected  that  within  the  next  ten  years  the  electric 
furnace  will  be  used  for  melting  75  per  cent  of  these 
metals. 

After  exhaustive  investigation  at  least  five  of  the 
largest  brass  melters  in  the  world  are  today  abso- 
lutely committed  to  the  electric  furnace  for  melting 
their  entire  requirements  of  the  metals  named.  This 
decision  is  perhaps  more  easily  understood  when  it  is 
realized  that  in  a  great  many  instances  the  use  of  elec- 
tric furnaces  has  shown  a  saving  sufficient  to  amortize 
within  ninety  days  or  less  the  entire  investment  incident 
to  the  installation  of  electric  melting  equipment. 

The  continuity  of  operation  of  electric  furnaces  is  of 
extreme  importance  to  the  user,  and  naturally  to  the 
power  company  supplying  the  service.  Refractories  are 
now  developed  that  permit  of  the  production  of  from 
2,500,000  lb.  to  4,000,000  lb.  (1,130,000  kg.  to  1,810,000 
kg.)  from  one  furnace  lining.  It  will  readily  be  recog- 
nized that  under  such  conditions  the  cost  of  electric 
furnace  maintenance  is  negligible  as  compared  with  that 
of  any  other  combustion-type  furnace. 

Practically  all  of  the  brass-melting  furnaces  are  of 
such  construction  that  they  must  be  operated  single- 
phase,  but  the  load  required  by  even  the  largest  unit  is 
not  great  enough  to  cause  serious  disturbance  upon  the 
ordinarily  well-balanced  polyphase  power  system.  It  is 
only  where  these  furnaces  have  been  connected  at  the 
end  of  long,  heavily  loaded  circuits  that  any  difficulty 
due  to  regulation  has  been  experienced. 

In  a  fairly  large  brass  foundry,  heat-treating  plant, 
rolling  mill  or  smelting  and  refining  plant  the  installa- 
tion of  multiple  units  of  electric  furnaces  provides  for 
a  very  excellent  load  characteristic  from  the  standpoint 
of  power  distribution.  For  instance  in  a  plant  having 
a  total  connected  load  of  from  1,500  kw.  to  2,000  kw.  in 
single-phase' furnaces  the  load  may  be  balanced  so  that 
at  no  time  would  the  unbalance  exceed  30  per  cent ;  this 
would  occur  during  the  operation  of  one  furnace.  This 
line  disturbance  is  slight  as  compared  with  the  inherent 
condition  in  a  steel  furnace  melting  cold  scrap,  when  the 
current  may  fluctuate  instantly  between  open-circuit  and 
short-circuit  conditions  in  any  phase. 

The  load  factor  in  such  a  group  installation  will  be 
comparable  with  the  average  motor-load  factor  in 
modern  industrial  plants,  and  the  power  factor  at  the 
primary  terminals  of  the  furnace  transformers,  given 
proper  design,  should  in  no  case  be  less  than  0.85  and 
can  be  higher. 

Electric  furnaces  are  receiving  careful  consideration 
for  the  production  of  high-quality  gray-jron  castings, 
and  the  development  thus  far  indicates  a  very  large 
growth  in  this  branch  of  the  application  of  electric 
heating.  The  electric  melting  of  aluminum  and  also  of 
copper  for  castings  or  wire  of  high  tensile  strength  and 
high  conductivity  is  rapidly  becoming  commercial  prac- 
tice. 


Industrial  Illuniination  Far  Behind 

Lamp  Development 

Limits    of    Intensities    Not    Yet    Reached — Safety, 
Production    and    Morale    Increased    by    Accepting 

Higher  Lighting  Standards  > 

By  S.  E.   Doane 

Chief  Engineer  National  Lamp  Works  of  the  General 

Electric  Company,  Cleveland 

DURING  the  past  year  or  so  the  standard  of  indus- 
trial lighting  has  been  steadily  improved  until 
predictions  of  a  few  years  ago  have  become  realities. 
It  cannot  be  said,  however,  that  illumination  standards 
have  kept  pace  with  lamp  development.  Still,  the  indus- 
tries are  learning  to  look  at  their  lighting  problems 
in  a  new  perspective  because  under  these  new  standards 
of  artificial  lighting  the  quantity  of  industrial  output 
has  been  increased  and  its  quality  has  been  raised. 
They  also  admit  that  the  morale  and  the  welfare  of 
the  worker  have  been  bettered. 

A  report  on  engineering  progress  in  an  industrial 
field  is  usually  expected  to  deal  with  developments  of 
the  products  in  that  field  and  improvements  that  have 
been  made  in  their  application.  However,  from  the 
standpoint  of  better  illumination  on  the  working  plane 
the  possibility  of  new  and  better  lamps  can  be  neglected 
for  a  time.  Interest,  indeed,  centers  more  on  the 
application  of  lighting  units  already  available,  since 
lamp  application  is  far  behind  lamp  development. 

It  is  essential  to  remember  as  a  collateral  considera- 
tion that  the  improvements  in  the  lamps  and  accessories 
themselves,  together  with  increased  generating  efficien- 
cies, have,  in  terms  of  other  manufacturing  costs, 
reduced  the  relative  cost  of  light  as  a  raw  material 
to  one-tenth  of  what  it  was  ten  years  ago.  The  lamp 
itself,  supplying  light  as  a  raw  material,  is  only  a  means 
to  an  end.  It  only  becomes  effective  when  reduced  to 
terms  of  illumination  at  the  work.  One  of  the  greatest 
deterrents  to  progress  a  few  years  ago  was  the  fact 
that  under  the  pressure  of  developing  a  product  the 
necessity  of  good  light  on  the  working  plane  was  over- 
looked, with  the  result  that  industrial  lighting  installa- 
tions oftentimes  did  more  harm  than  good.  So  if  the 
electric  lighting  industry  is  to  make  progress — progress 
which  is  fundamental — more  attention  must  be  given 
the  application  of  illumination  where  the  light  begins  to 
affect  the  individual. 

Signs  of  much  progress  in  this  direction  are  unmis- 
takable. During  the  war,  when  industries  were  making 
every  effdrt  to  obtain  capacity  production,  artificial 
lighting  became  an  established  factor  of  prime  impor- 
tance. Studies  were  made  of  the  physical  and  psy- 
chological aspects  of  lighting  and  their  relation  to  the 
individual.  All  of  these  pointed  to  the  profitable  use 
of  higher  levels  of  artificial  illumination  when  properly 
installed  and  safeguarded  against  such  evils  as  glare, 
reflected  glare,  etc.  It  is  toward  this  end  that  leaders 
in  the  lighting  branch  of  the  industry  are  striving  at 
the  present  time. 

Glare,  which  has  always  been  a  hindrance  to  promo- 
tion of  higher  standards  of  lighting,  has  been  effectively 
taken  care  of  by  the  adoption  of  the  bowl-enameled 
lamp  which  was  brought  out  commercially  during  the 
past  year.  This  lamp,  used  with  the  correct  size  of 
R.L.M.  dome  reflector,  a  product  previously  standardized 
by  many  manufacturers,  forms  a  good  lighting  unit 
which  is  "fool  proof"  from  the  standpoint  of  glare.    It 
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has  the  further  advantage  of  being  almost  universally 
applicable  to  industrial  lighting.  Other  recent  lighting 
units  of  the  glass-inclosed  type,  favorable  in  appearance 
and  producing  good  illumination,  also  find  limited 
application  in  the  industrial  lighting  field.  In  modern 
practice  no  unit  can  be  successful  for  general  illumina- 
tion which  does  not  inherently  eliminate  glare  and 
deliver  an  abundance  of  well-diffused  light  on  the  work- 
ing plane. 

A  great  many  factory  managers  and  foremen  have  a 
fair  acquaintance  with  the  advances  made  in  Industrial 
lighting  and  appreciate  the  significance  of  the  new 
standards,  but  in  a  large 
majority  of  cases  a  prac- 
tical conception  of  these 
standards  is  lacking.  In 
an  effort  to  overcome  this 
condition  the  National 
Electric  Light  Association 
has  established  in  the 
larger  cities  throughout 
the  country  lighting  ex- 
hibitions, by  means  of 
which  good  lighting  can 
be  demonstrated  and  pro- 
moted entirely  on  its  mer- 
its. A  number  of  these 
permanent  demonstrations 
have  already  been  in- 
stalled in  places  where  in- 
dustrial men  can  see  what 
good  lighting  really  is  and 


"higher  intensities,"  is  at  present  very  problematical. 
A  point  that  stands  out  in  this  connection  is  that  the 
phrase  "higher  intensities"  is  not  descriptive  of  that 
for  which  engineers  are  striving.  In  this  connection 
it  must  be  remembered  that  daylight  values  of  illumina- 
tion from  a  clear  day  out  of  doors  may  reach  several 
thousand  foot-candles.  Even  in  the  shade  intensities 
as  high  as  a  thousand  foot-candles  are  common  and 
agreeable.  The  daylight  intensities  in  a  well-lighted 
factory  may  be  several  hundred  foot-candles  near  the 
windows,  gradually  diminishing,  of  course,  toward  the 
centre  of  the  room.  Thus,  the  present  artificial  light- 
ing standards,  of  say  5, 
10  or  15  foot -c  an  d  le  s  , 
which  are  often  referred 
to  as  "higher  intensities," 
are  in  reality  low  intensi- 
ties when  compared  with 
daylight  conditions  in  the 
same  location.  The  ac- 
companying photographs 
may  serve  to  illustrate 
this  idea. 

The  point  has  not  yet 
been  reached  where  day- 
light intensities  can  be 
duplicated,  but  there  is  a 
marked  tendency  in  that 
direction.  It  is  diflicult 
to  foretell  the  limit  to 
which  the  intesities  of  ar- 
tificial illumination  can  be 


THE   SAME   PLANT   WITH    DIFFERENT    LIGHTING    SYSTEMS 

Top — Glaring  and  inadequate  lighting  as  the  result  of  in-stalling       lift — E.xcellent  daylight  illumination.  Bottom,  right — Efficient  arti- 
lamps    without    shades    to    conceal    brilliant     filaments.       Bottom.        ftcial  lighting  which  compares  favorably  with  daylight  conditions. 


can  observe  its  effects  in  contrast  with  old  standards. 
This  has  been  found  to  be  a  most  effective  method  of 
bringing  the  industries  to  a  proper  appreciation  of  the 
advantages  of  productive  intensity  lighting.  General 
figures  are  not  yet  available  on  the  increased  produc- 
tion obtained  under  these  higher  levels,  but  after  a 
modern  system  has  been  installed  with  higher  intensi- 
ties there  is  no  record  of  an  owner,  superintendent  or 
foreman  agreeing  to  have  the  illumination  reduced. 

It  is  difficult  to  predict  just  what  the  near  future 
holds.  Installation  possibilities  are  enormous.  What 
the   ultimate    result   will    be,    from    the   standpoint   of 


increased  to  advantage,  but  as  an  interesting  indication 
of  progressing  thought  the  following  is  cited:  A  ma- 
chine shop  which  was  considered  sufficiently  lighted 
with  12  foot-candles  four  years  ago  was  moved  recently, 
and  in  its  new  location  the  lighting  installation  was 
designed  to  give  25  foot-candles.  This  is  evidence  of 
the  change  in  view  that  has  taken  place  in  a  short  time. 
It  cannot  be  said  positively  that  25  foot-candles  is 
too  little  or  too  much.  It  will  take  two  or  three  years 
before  knowledge  is  exact,  but  in  that  time  safety  will 
be  increased  and  production  augmented  through  a  rule- 
of-thumb  acceptance  of  higher  standards. 
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Phenomenal  Growth  of  Industrial  Load 

Nation- Wide  Survey  Indicates  that  1,161,400  Industrial  Motors  Were 
Served  by  Central  Stations  in  1919 — Motor-Connected  Load  Estimated 
at  12,930,000  Hp.— Energy  Sold  to  Power  Customers  Has  Increased 
from  7,486,300,000  Kw.-Hr.  in  1914  to  22,046,400,000  Kw.-Hr.  in  1919 
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IN  AN  endeavor  to  ascertain  the  growth  in  the  use 
of  purchased  energy  by  industrial  plants  and  the 
present  status  of  this  demand  the  Electrical 
World  has  undertaken  a  comprehensive  nation- 
wide survey  of  the  industrial  loads  carried  by  central 
stations.  Satisfactory  replies  have  been  received  from 
generating  and  distributing  companies  representing 
about  65  per  cent  of  the  installed  rating  of  generating 
stations,  and  from  these  basic  data  estimates  have  been 
made  of  the  total  number  of  motors,  the  connected  load 
exclusive  of  lighting  and  the  total  electrical  energy  sold 
by  the  central  stations  to  power  customers.  From  the 
basic  data  received  for  the  years  1914  to  1919  inclusive 
the  accompanying  tabulation  by  states  and  divisions  of 
the  country  has  been  compiled.  Including,  as  it  does, 
the  pre-war  year  of  1914,  the  war  years  of  1915,  1916, 
1917  and  1918  and  the  post-war  year  of  1919,  this 
tabulation  presents  an  interesting  study  of  the  elec- 
trification of  industries  and  gives  to  the  executive,  the 
electrical  engineer  and  the  electrical  manufacturer  a 
starting  point  from  which  to  operate  during  the  period 
of  world  reconstruction.  A  discriminating  use  of  the 
table,  taken  in  conjunction  with  the  survey  made  by  the 
Electrical  World  to  ascertain  the  number  of  wired 
houses  in  the  country,  which  appeared  in  the  issue  of 
May  15,  1920,  and  the  survey  to  ascertain  the  distribu- 


tion of  residential,  commercial  and  industrial  customers, 
which  was  tabulated  in  the  issue  of  July  24,  1920,  will 
enable  manufacturers  and  jobbers  of  electrical  supplies 
to  measure  the  market  of  the  future  with  confidence. 

The  results  of  this  survey  present  some  very  interest- 
ing and  startling  statistics  on  central-station  output  and 
distribution  growi;h.  Monthly  operation  returns  re- 
ceived by  the  Electrical  World  continuously  for  the 
past  six  years  indicate  that  the  total  output  of  the 
central  stations  of  the  United  States  in  1919,  after 
deducting  the  energy  issued  in  intercompany  business, 
was  38,559,000,000  kw.-hr.  The  present  survey  indi- 
cates that  the  total  energy  sold  by  central  stations  to 
power  customers  in  1919  was  22,046,400,000  kw.-hr.,  or 
57.2  per  cent  of  the  total  output.  The  1917  United 
States  "Census  of  Central  Stations"  indicates  that  about 
14.4  per  cent  of  the  total  output  is  dissipated  in  dis- 
tribution and  line  losses,  the  loss  from  these  sources  in 
1919  being  about  5,555,000,000  kw.-hr.  The  total  output 
sold  to  lighting  customers  in  1919  was,  therefore,  about 
10,957,600,000  kw.-hr.,  or  28.4  per  cent  of  the  total  out- 
put. In  1915  the  energy  sold  to  power  customers  was 
about  51.1  per  cent  of  the  total  output,  and  lighting 
customers  consumed  about  34.5  per  cent,  indicating  that 
from  1915  to  1920  the  proportion  of  the  total  output 
sold  for  power  increased  by  about  6.1  per  cent. 
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The  growth  in  number  of  motors/  served,  motor- 
connected  load  and  the  energy  sold  by  central  stations 
to  power  customers  during  the  five-^ear  period  from 
1915  to  1920  is  shown  diagrammatically  by  the  accom- 
panying curves.  These  curves  have  been  projected  five 
years  into  the  future,  giving  some  idea  of  probable 
central-station  operations  in  1925. 

In  1919  there  were  1,161,400  indu.strial  motors  served 
by  central  stations.  The  Atlantic  States,  comprising 
New  York,  New  Jersey  and  Pennsylvania,  lead  all  other 
sections  of  the  country  in  number  of  industrial  motors 
served,  with  322,100,  being  followed  at  some  distance 
by  another  essentially  industrial  section,  the  East  North 
Central  States,  with  275,900  motors.  Of  the  134,200 
motors  attributed  to  the  Pacific  States  in  1919  more 
than  87  per  cent  were  in  California.  The  greatest  pro- 
portionate growth  in  number  of  motors  during  the  five- 
year  period  was  shown  in  the  Middle  Atlantic  States, 
with  140  per  cent.  Pennsylvania  leads  the  states  in 
number  of  motors  served,  being  followed  by  New  York 
and  Illinois  in  order.  The  total  number  of  installed 
motors  which  will  be  served  by  central  stations  in  1925 
is  estimated  at  2,040,000. 

A  study  of  the  returns  received  by  the  Electrical 
World  indicates  that  the  increase  both  in  number  and 
horsepower  of  motors  has  been,  during  the  five-year 
period,  much  more  rapid  for  the  municipal  than  for  the 
commercial  plants.  Prior  to  1907  the  municipal  stations 
did  virtually  no  power  business,  and  even  in  1919  they 
returned  only  a  relatively  small  pi-oportion  of  the  total 
connected  horsepower  for  all  central  stations,  about  5 
per  cent.  This  explains  this  relatively  large  percentage 
increase.  On  the  other  hand,  the  returns  show  that  the 
municipal  plants  serve  about  10  per  cent  of  the  station- 
ary motors,  which  would  indicate  that  the  average 
horsepower  of  motors  served  by  municipal  plants  is 
much  smaller  than  that  for  the  commercial  plants. 

The  remarkable  growth  in  the  use  of  electrical  energy 
in  the  mills  and  factories  of  the  country  is  best  shown 
by  the  tabulation  of  the  motor-connected  load.  The  total 
motor-connected  load  of  the  central  stations  on  Jan.  1, 
1920,  is  estimated  at  12,930,000  hp.  It  is  interesting 
to  note  that  during  the  period  from  1907  to  1920  the 
rate  of  increase  in  horsepower  of  motors  for  the  vari- 
ous sections  of  the  country  has  been  relatively  uniform. 
The  divisions  of  the  country  follow  the  same  relative 
rank  as  in  the  motor  tabulation,  the  Middle  Atlantic  sec- 
tion leading  with  3,547,000  hp.  and  the  East  North 
Central  States  following  with  2,653,400  hp.  Although 
New  York  State  leads  in  the  number  of  industrial 
motors  served,  yet  a  large  proportion  of  the  motors  are 
evidently  of  small  rating,  as  the  Empire  State  is  led 
in  motor-connected  load  by  both  Pennsylvania,  with 
1,750,000  hp.,  and  California,  with  1,642,000  hp.  By 
projection  of  the  motor-connected  load  curve  the  figure 
of  20,800,000  hp.  is  obtained  for  Jan.  1,  1925. 

Under  "other  connected  load,  not  lighting,"  are  in- 
cluded central-station  electric  railway  load,  electric 
furnace  load,  etc.  The  total  power  load  of  this  class 
is  estimated  at  1,868,800  hp.,  New  York  State  leading 
with  363,000  hp.,  followed  by  Montana  with  200,000  hp. 

The  per  capita  consumption  of  electrical  energy  for 
power  purposes  during  1919  in  all  districts  within  reach 
of  central-station  ser^'ice  was  about  355  kw.-hr.,  as 
against  a  per  capita  consumption  of  176  kw.-hr.  for 
lighting.  The  highest  per  capita  consumption  of  elec- 
trical energy  for  power  is  found  in  the  Mountain  sec- 


tion, which  reports  913  kw.-hr.,  a  figure  almost  twice 
as  high  as  that  shown  by  the  Pacific  division,  with 
580  kw.-hr.  In  the  Mountain  section,  with  the  exception 
of  Wyoming  and  New  Mexico,  the  per  capita  consump- 
tion is  higher  than  in  most  states.  This  would  seem  to 
be  accounted  for  by  the  enormous  quantity  of  electrical 
energy  used  in  mining  operations  in  the  Mountain 
States  and  the  large  agricultural  pumping  load  in  Idaho. 
California,  where  more  extensive  hydro-electric  develop- 
ments are  found  than  in  any  other  state,  ranks  among 
the  highest  in  the  per  capita  consumption  of  electrical 
energy  for  industrial  power,  with  742  kw.-hr.  None  of 
the  so-called  "industrial"  states  appears  to  have  a  per 
capita  power  consumption  at  all  approaching  that  of 
the  Mountain  and  Pacific  States. 

The  industrial  consumption  of  electrical  energy  dur- 
ing 1919  is  especially  significant  of  the  stability  of  the 


THE  RAPID  GROWTH  IN  THE  ADOPTION  OF  ELECTRICAL  ENERGY 
AS  A  SOURCE  OF  INDUSTRIAL  MOTIVE  POWER 

central-station  industry.  In  spite  of  large  curtailment 
of  war-time  industrial  activity  throughout  the  country 
during  the  year,  the  returns  of  the  survey  indicate  that 
only  the  Middle  Atlantic  and  Mountain  States  decreased 
their  industrial  energy  consumption.  All  other  sections 
of  the  country  increased  their  consumption  over  1918, 
the  South  Atlantic  States  making  larger  gains  in  1919 
than  even  during  the  war  years.  The  decreases  and 
increases  are  in  all  cases  due  to  local  economic  reasons, 
especially  in  the  Mountain  States,  where  the  stagnation 
in  copper  mining  was  especially  noticeable.  The  esti- 
mate of  31,600,000,000  kw.-hr.  as  the  probable  total 
amount  of  electrical  energy  to  be  sold  to  power  customers 
in  1924  is  believed  to  be  very  conservative,  as  it  is  based 
largely  on  the  amount  of  energy  sold  for  similar  pur- 
poses during  1919. 

The  results  of  the  investigation  show  that  during  the 
war  period  the  central  station  made  phenomenal  strides 
as  a  source  of  energy  for  American  industry.  An  in- 
crease in  energy  sold  for  power  consumption  of  from 
7,500,000,000  kw.-hr.  in  1914  to  22,000,000,000  kw.-hr. 
in  1919  is  an  achievement  worthy  of  the  men  who  have 
given  the  central-station  industry  the  kind  of  manage- 
ment and  thought  which  makes  for  success. 
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Water-Power  Applications  Total  Over 
10,000,000  Horsepower 

Federal   roirer   Commission    Reports   129    Applications   for 

Preliminary  Pcni-er  Permits  Filed  Prior  to  Dec.  18 — 

Total  Horsepower  Involved  Exceeds  Present  Total 

Water-Pou-er  Developments  of  the  Country — 

New  York  State  Leads  the  Unioyi  in 

Total  Horsepower  of  Proposed 

Developments. 

WATER-POWER  applications  now  on  file  with  the 
Federal  Power  Commission  involve  a  development 
of  over  10,000,000  hp.  This  is  in  excess  of  the  total 
water-power  developments  on  Jan.  1,  1920,  as  estimated 


by  the  Electrical  World  in  its  water-power  issue  of 
March  20,  1920.  Following  is  a  list  of  the  applications 
on  file  with  the  commission  prior  to  Nov.  20.  These  ap- 
plications total  7,726,651  hp.,  but  if  the  treaty  with  Can- 
ada relative  to  the  diversion  of  the  water  of  the  Niagara 
River  is  modified  to  permit  the  diversion  of  20,000  sec- 
ond-feet in  addition  to  the  amount  allowed  under  the 
regulations  of  the  present  treaty,  these  figures  will  be 
increa,sed  by  400,000  hp.,  giving  a  total  to  Nov.  20  of 
8,126,651  hp.  New  York  State  leads  in  total  horsepower 
involved  with  2,933,250  hp.,  followed  by  California  with 
1,071,123  hp.  and  Washington  with  1,066,000  hp.  Com- 
plete details  on  applications  filed  since  Nov.  20  are  not 
available  at  the  present  time. 


ALABAMA  (TotallSCOOO  Hp.) 

CALIFORNIA  (Continued) 

Capacity, 

Capacity, 

Name  of  Company                          Location  of  Project 

Hp. 

Name  of  Company                        Location  of  Project 

Hp. 

Alabama    Power  Co., 

R.    W.    H.^wIey, 

Birmingham,  Aia. .    Coosa  River.  Ala 

30,000 

San  Francisco,  Cal.  .Silver  Creek,  Cal 

107,000 

Alabama  Power  Co., 

Luther  Hill, 

Birmingham,  Ala.  .    C-osa  River,  Duncan's  Riffle,  Ala 

120,000 

Independence,  Cal..  Sam  Mill  Creek,  Cal 

386 

Citvof  Dothan,  Ala.  .    Choctawhatchee  River,  Ala 

A.  P.  Seybold, 

San  Francisco,  Cal.   Klamath  River  and  Bluff  Creek,  Cal..  .  - 

31,200 

ALASKA  (Total  58,300  Hp.) 

Sespe  Light  &  Power 

Alaskan-American 

Cal Piru  Creek,  Cal 

15,000 

Paper  Corp.,    New 

York  City Orchard   Lake  outlet  to  Shrimp   Bay, 

Edison  Co., 

Revillagigedo         Island,         Tongaas 

7.000 

120,000 

H.  H.  Wadsworth, 

R.     L.     Weeks.     Los 

30,000 

Angeles,  Cal Shrimp  Bay,  Tongass  National  F  rest. 

1                         ■                             Alaska 

7,000 

Power  Co., 

Speel   River   Project, 

6.800 

San  Francisco,  Cal.  Speel  River,  Crater  Lake,  Long  Lake, 

Alaska 

10,000 

San  Francisco,  Cal.   Bear  Creek,  Santa  .Ana  Creek,  Cal 

37,000 

Tongass  Pulp  &.  Paper 

Co.,  Seattle,  Wash.    Fish    Creek,    Swan    Creek,    Big    Lake, 

Williams,  Cal Convict  Creek,  Cal 

4,000 

Mirror  Lake,  Swan  Lake,  Alaska.  .  .  . 

19,000 

,1.    Harvev    Pierce, 

L.  J.  \ogter. 

737 

Tacoma.  Wash Orchard  Lake,  Swan  Lake,  Fish  Creek, 

Shelockum  Lake,  Alaska 

32,000 

UdhaniD.Grantetal, 

15,000        1 

Wrangel.  Alaska...   Critterden   Creek.   Mill  Co.,   Bradfield 

Western  States  Gas  & 

River,  Alaska 

Electric  Co., 

Alaska  Endicott  Mng. 

72,000 

&     Milling     Co., 

Juneau,  .\laska.  .  .  .    William  Henry  Bay,  Alaska 

300 

FLORIDA  (Total  8,600  Hp.) 

ARIZONA  (Total  589.200  Hp.) 

The  Cove  Co., 

Ocala,  Fla Withtacoochee  River,  Fla 

4.000 

Frank  G.  Bauni, 

San  Francisco,  Cal.   Little  Colorado  River  at  Grand  Falls, 

Pensacola,  Fla Perdido,  Styx  and  Blackwater  Rivers, 

Ariz 

4,600 

Frank  G.  Baum, 

6,300 

IDAHO  (Total  260,500  Hp.) 

G.  W  Sperry, 

Beckman    &    Linden 

Engineering  Corpn. , 

Bonners  Ferry,  Ida.  Moyie  River,  Idaho 

5,000 

Idaho  Power  Co., 

Washington,  D.  C  Snake  River  (Twin  Falls),  Idaho 

Idaho    Power    Co., 

C.   A.   Heberlein. 

Prescott,  Ariz Cataract  Creek,  Grand  Canyon  National 

25,000 

1 

Park,  Ariz 

Washington,  D.  C  Snake  River  (Upper  Salmon  Falls),  Ida. 

66,000 

Edward    L.    Bayard, 

Seligman,  Ariz Hualpai  Indian  Reservation,  Colorado 

Utah  Power  &  Light 
Co 

River.  Ariz 

420,000 

Washington,  D,  C.   Bear  River,  Idaho 

21,500 

ARKANSAS  (Total  125,000  Hp.) 

Moore's  Creek  Boulder 
Gold  Dredging  Co., 

Garland   Hydro   Elec- 

Boise,  Idaho Transmission  Line 

Electro-Metals    Co., 

Little  Kock,  Ark..  .   Ovachita  River  near  boundary  between 

San  Francisco,  Cal.   Salmon  River,  Idaho 

143.000 

Montgomery  and  Garland  Counties, 
Ark 

25,000 

ILLINOIS  (Total  40,000  Hp.) 

Dixie    Power    Co., 

State  of  Illinois, 

St.  Louis,  Mo White  River,  Ark 

100,000 

Springfield,  111 Desplaines  and  Illinois  Rivers,  Illinois. 

40,000 

CALIFORNIA  (Total  1,071,123  Hp.) 

MASSACHUSETTS  (Total  20,000  Hp.) 

Coast  Valleys  Gas  & 

A.  P.  Connor, 

Electric    Co..    San 

Springfield,  Mass,  .   Connecticut  River,  Conn,  and  Mass. .  .  . 

20,000 

Francisco,  Calif..  . .   San  Benito.  Cal.,  Transmission  Line.  . .  . 

City  of  Lo3  Angeles. .   South    and    Middle    F^rks   and    Kings 

MINNESOTA  (Total  17.000  Hp.) 

River,  Cal 

400.000 

Merced     Irrigation 

Dist.,  Merced,  Cal.   Exchequer  on  Merced  River,  Cal 

40,000 

.St.  Paul,  Minn St.  Croix  River,  Mmn 

11,000 

The     Nevada-Cali- 

fornia   Power    Co., 

Power  Co., 

St.  Cloud,  Minn... .    Mis-sissippi  River,  Minn 

6,000 

Creek.  Bishop  Creek,  Cal 

19,000 

Emma     Rose     et    al 

San  Francisco,  Cal.   Stanislaus  River,  Cal 

30,000 

MISSISSIPPI  (Total  1,500  Hp.) 

San  J  aquin  Light  & 

W   H.  Shrader, 

Power   Corpn., 

Fresno,  Cal. San  Joaquin  River,  Cal 

45,000 

1,500 

Southern      California 

MISSOURI  (Total  32,000  Hp.) 

Edi.son     Co.,      Los 

7,500 

John  Daniell, 

Springfield,  Mo. . .  ,   Current  River,  Mo ■.  . 

30,000 

Western  States  Gas  & 

Western  Tie  &  Timber 

Stockton.  Cal Trinity  National  Forest,  Cal 

2,500 

Co.,  St.  Louis,  Mo. .   Current  River,  Mo 

4,000 

Pitt  River  Power  Co., 

W.  R.  Banks, 

Wa-shington,  D.  C.    Pitt  River,  Cal 

92.000 

Lamar,  Mo Osage  and  Nianqua  Rivers,  Mo 

2,000 
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MONTANA  (Total  490.778  Hp.) 

Name  of  Company  Location  of  Project 

Amazon  Dixie  Mining 

Co..  Wallace,  Idaho  Lolo    National   Forest,    Mont.    Trans- 
mission Line 

Town  of  Ronan,  Mont.  Crow  Creek,  Mont 

Rocky  Mountain 

Power  Co.. 

New  Vork  City..  . .  Flathead  Lake  and  River.  Mont 

Big      Horn      Canyon 

Irrigation  and  Pwt. 

Co.,  Hardin.  Mont.  Big  Horn  River.  Mont 

Montana    Water, 

Power    &    Electric 

Co.,  Portland.  Ore. .   South  Fork  Flathead  River,  Mont 

William    Park    Mills. 

Missoula,  Mont.. .  .   Vermilion  River,  Mont 

Rock  Creek  Power  Co. 

Missoula,  Mont Rock  Creek,  Mont 

NEW  JERSEY  (Total  432.300  Hp.) 

Paul  T.  Brady. 

New  Yi-rk  City. . . .    Delaware  River,  N.  Y.,  Pa.,  and  N.  J. 
Canada      Syndicate, 

Ltd.,     Xew     York 

Cit>- Delaware  River,  N.  Y.,  Pa.  and  N.  J. . 

W.  C.Elbertsonetal., 

Newark.  N.  J Delaware  River,  Foul  Rift,  N.J 

NEW  YORK  (Total  2.933,250  Hp.) 

Niagara  County  Irri- 
gation    &      Water 

Supply  Co., 

Washington,  D.  C  Niagara  River,  N.  Y 

St.    Lawrence   Trans. 

Co.,  Potsdam,  N.  Y.  St.  Lawrence  River,  N.  Y 

Ford     Mot  r     Co., 

Dearborn.  Mich. .  .   Green  Island,  Hudson  River,  N.  Y..  .  . 
Western     New    York 

Utilities   Co. .   Inc., 

Medina.  N.  Y Erie  Canal,  N.  Y 

Hydraulic   Race  Co., 

Lockport,  N.  Y..  .  ,    Niagara  River,  N.  V 
>'  iagara   Falls   Power 

Co.,  Niagara  Falls, 

N.  Y Niagara  River,  N.  Y 

Louisville   Power 

Corpn..  New  York 

Citj' St.  Lawrence  River,  N.  Y 

Lower  Niagara  River 

Power      &      Water 

Supply    Co.,    New 

York  City Niagara  River,  N.  Y 

Niagara.  Lockport  & 

Ontario  Power  Co., 

Buflfalo,  N.  Y Niagara  River,  N.  Y 

City  of  Bxiffalo Niagara  River,  N.  Y 

J.  K.  Thomson  et  al,| 

Buffalo.  N.  Y Niagara  River,  N.  Y. .  . 

M.  F.  Bowen, 

Washington.  D.  C.   Lake  Erie,  Niagara  River,  N.  Y 

Niagara  Gorge  Power 

Co..  Buffalo.  N-  Y .    Niagara  River,  N.  Y 


Capacity, 
Hp. 


200 
272,000 
217,550 

600 
428 

228.600 

432.300 
20,000 


75,000 

900,000 

8,250 

10,000 
5,000 

(,i)  400,000 

500,000 

250.000 
(6) 


NORTH  CAROLINA  (Total  3,400  Hp.) 

Granite  Falls  Mfg.  Co. 

Granite  FalU,  N.  C.  Wilson  Creek,  N.  C 

United  Mills  Co., 

Hickory.  X   C Harpers  Creek,  N.  C 

OKLAHOMA  (Total  4,500  Hp.) 

Courtland  P.  Chenault, 

Tulsa,  Okla Arkansas  River,  Okla 

W.  T.  Larim  re,  et  al, 

Hugo.  Okla Little  River,  Okla 


900,000 
800.000 
300,000 

2.000 
1.400 


3.000 
1,500 


OREGON  (Total  385,200  Hp.) 

Name  of  Company  Location  of  Project 

Crown    Willamette 

Paper  Co., 

Portland,  Ore Willamette  River.  Ore 

Columbia  Valley  I  wr. 

Co.,  New  York  City  Deschutes  River,  Ore 


Capacity, 

lap. 


7.200 
378.000 


PENNSYLVANIA  (Total  20.000  Hp.) 

W.     A.     Dromgold, 

York,  Pa Susquehanna  River,  Pa 


SOUTH   DAKOTA 

Pa\-ing      Granite 
Quarrj-  Co.,  Rapid 
City,  S.  D Blackhills  Nat,  Forest,  S.  D.,  Transmission  Line. 


VIRGINIA  (Total  98.000  Hp.) 

Roanoke  River  Devel- 
opment Co., 
FQchmond,  Va Roanoke,  Va 

Big  Bend  Power  Co., 

Lynchburg,  Va.  . .  .   James  River,  Va 

Tri-State     Power     & 
Milling   Co., 
Salem,  Va New  River,  Va.,  and  W,  \a.. 


WASHINGTON  (Total  1.086.000  Hp.) 

Washington  Irrigation 
&  Development  Co., 
New  York  City Columbia  River,  Washington 

Sound  Power  Co., 

New  York  City Sultan  River  &  Olney  Creek,  Wash 

Straits     Power     Co., 

New  York  Citj* Solduc  River  and  Crescent  Lake,  Wash. . 

Northwestern  Power 
&  Manufacturing 
Co.,  Seattle,  Wash.    Lake  Crescent,  LjTe  River,  Wash 

.Vies    Poison,    et    al, 

^Iontesano,  Wash..   Wyanooche  River,     Wash 

Hugh  L.  Cooper, 

New  York  City..  .  .   Columbia  River,  Wash. 

Washington  Develop- 
ment   Corporation. 

Seattle,  Wash Dungeness  River  and  West  Fork  Creek, 

Wash 

Spirit   Lake   Railway 
&      Power     Co., 
Vancouver,  Wash..   Spirit  Lake,  Wash 

William    F.    Scheffel, 

Wenatchee,  Wash. ,   Columbia  River.  Wash.  , 

Wenatcbee    Commer- 
cial Club,                                                                       • 
Wenatchee,  Wash. .   Rock     Island     and     Cabinet     Rapids, 
Columbia  River,  Wash. 


60,000 
8.000 

30,000 


300.000 
106.000 
95,000 

5.000 
350.000 


10.000 
100.000 


100.000 


Total  horsepower  involved  in  applications 9,41X251  (a) 

Conflicts  with  other  applications 1,6S4,600  (b) 


Net  total  horsepower. .  .    7,726,6S1  (a 


(a)  If  treaty  is  modiBed  figures  will  be  increased  by  400.000  hp. 

(b)  If  treaty  is  modified  figures  will  be  increased  by  550,000  hp. 


HIGH  SNOW-COVERED  PEAKS  IN  MONTANA  FROM  WHICH  THE  MONTANA  POWER  COMPANY 

DRAWS  ITS  "WHITE  COAL" 
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Statistics  on  1920  Production 

of  Electrical  Equipment 

and  Supplies 


Insulated  Copper  Wire: 

Rubber-covered 

Total  code 

No.  14 

Flexible  cords 


Motors: 

Fractional 

1  hp.  to  50  hp.  .  . 
51  hp.  to  200  hp. 
Above  200  hp... 


Transformers : 

5  kva.  and  under. . , 

.Above  5  kva 

Distribution  type. . 

Power  type 

Meters,  watt-hour  . 
Control,  industrial. 


Lamps: 

Type  "B". 
Type  "C". 
Carbon.  . . 
Miniature. 


Socket  Devices: 

Heating  appliances: 

Domestic 

Heating  pads.  . 
Industrial 

Fans 

Washing  machines.. 

Vacuum  cleaners. . . 


Wiring  Supplies : 

Rigid  conduit 

Non  -  metallic     flexible 
conduit 

Metallic  flexible  conduit 

Flexible     armored     con- 
ductor  

Outlet  boxes  and  fittings 

Tape: 

Friction 

Rubber 

Fuses: 

Renewable 

Non-renewable 


Schedule  Material : 

Key  sockets 

Pull  sockets 

•^teyless  sockets 

PFush  swiitdhes 

Exposedii.witches . . . . 

Plugs.  .  :'.'k 

Receptacliss,. 

Storage,  Batteries. . . 

Starting  zxyi  lighting. 
Dry  Batteries 


Electric  Vehicles : 

Trucks 

Industrial  tractors. 


Value 

gS5,000,000 
30,000,000 
11,250,000 


40,000,000 

66,000,000 

11,000,000 

2,000,000 


11,400,000 
13,200,000 

25,000,000 


21,250,000 
200,000 
1,500,000 
20,500,000 
72,000,000 
45,000,000 


20,300,000 

5,000,000 
150,000 

6,400,000 
1,800,000 


3,500,000 
3,500,000 


100,000,000 
52,500,000 


22,000,000 
8,000,000 


Number 
of  Units 


1,700,000,000  ft. 

1,105,000,000  ft. 

204,000,000  ft. 


330,000  kva. 
660,000  kva. 


2,200,000 


172,000,000 
43,000,000 
15,000,000 

105,000,000 


1,700,000 
600,000 
900,000 

140,000  tons 

95,000,000  ft. 
2,300,000  ft. 

71,000,000  ft. 


18,000,000  lb. 
2,000,000  lb. 


13,500,000 

9,000,000 

.  5,500,000 

.V*9,000,000 

S, 000,000 

:15,0(»,UOO 

'15,000,000 

>^,500,000 
70,000,000 

5,000 
4,000 


IN  EXCESS  of  $1,250,000,000  is  the  conservative 
estimate  of  the  manufactured  value  of  the  output 
of  electrical  materials  during  1920. 

In  the  table  in  the  left-hand  column  are  statistics 
of  the  year's  output  covering  electrical  engineering 
equipment  and  supplies  so  far  as  they  pertain  to  electric 
light  and  power  utilities,  industrial  plants,  construction 
work  and  the  household.  The  figures  were  compiled  by 
the  Electrical  World  from  estimates  made  by  those 
who  because  of  their  connections  should  be  able  to  give 
figures  that  are  reasonably  accurate. 

This  table  does  not  include  all  electrical  manufac- 
turers, because  in  many  instances  no  accurate  estimates 
are  available.  No  mention  is  made  of  wire  or  wireless 
communication,  automotive  equipment  outside  of  start- 
ing and  lighting  batteries  and  lamps,  medical  equipment, 
generating  equipment,  farm  plants  and  various  other 
items  which  in  the  aggregate  amount  to  many  millions 
of  dollars.  The  products  listed  here  total  around  $750,- 
000,000. 

No  items,  with  one  exception,  show  any  decrease  from 
the  values  listed  for  the  year  1919.  But  several  of  the 
lines  do  not  show  increases  as  great  as  they  would  have 
shown  had  raw  materials  been  available  to  carry  on  the 
production  made  necessary  to  supply  the  insistent 
demands.  Watt-hour  meters  provide  one  noteworthy 
instance.  Although  1920  production  is  listed  as  2,200,- 
000  meters,  it  has  been  estimated  that  the  industry  could 
have  absorbed  about  2,500,000.  Again,  flexible  armored 
conductor  was  produced  to  the  extent  of  about 
71,000,000  ft.  The  supply  of  steel  strip  was  so  limited 
during  the  first  half  of  the  year  that  production  of 
finished  conductor  was  hampered  to  a  large  extent.  At 
the  same  time  this  reacted  favorably  to  the  increased 
production  of  non-metallic  flexible  conduit  and  knobs, 
tubes  and  cleats. 

From  the  way  the  year  started  off,  records  gave 
promise  of  being  badly  broken  in  lines  of  socket  devices. 
Fans  and  heating  appliances  increased  well,  but  the 
demand  for  domestic  motor-driven  appliances,  which 
started  off  with  a  rush,  fell  off  in  the  last  half  year  and 
production  suffered  greatly.  Otherwise  washing-machine 
figures,  especially,  would  have  been  considerably  higher. 
The  same  might  be  said  of  the  production  of  starting 
and  lighting  batteries.  Here  is  one  case  where  1920 
production  was  probably  under  that  of  1919  by  about 
500,000  batteries. 

Lamp  production  has  responded  to  a  big  increase. 
Sales  of  tungsten  filament  lamps  increased  from  170,- 
000,000  in  1919  to  about  215,000,000  in  1920.  Minia- 
tures have  gone  from  70,000,000  to  about  105,000,000. 

About  $120,000,000  worth  of  motors  were  manufac- 
•  tured  in  1920,  surpassing  1919  by  20  per  cent. 
'Conduit  sales  increased  to  a  favorable  extent.  Rigid 
and  flexible  conduits  total  about  $26,000,000,  and  to 
this  raay  be  a4ded  stone  and  fiber  conduits.  About 
13,000v000  ft.  of-fiber  conduit  was  produced  in  1920. 

Wife  production  was  heavy  all  year,  rubber-covered 
increasing  about  13  per  cent  oyer  19l©. 

Transformer  production  amounted  to  10.|)eK  cent  more 
than  it  did  last  year,  the  power  types  g<^ng  to  20  per 
cent. 

Schedule-material  production  showed  varying  amounts 

for  different  items.    Receptacles  and  plugs  increased  50 

per  cent  in  1920  over  1919,  while  sockets  showed  from 

10  to  20  per  cent  increase.    Flush  switches  held  steady, 

.  but  exposed  switches  increased  7  per  cent. 


January  1,  1921 
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Output  for  1920  Estimated  at 
46,700,000,000  Kw.-Hr. 
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FIG.  1 — CENTRAL  STATION  OPERATIONS  SHOW  DECREASE  IN  OUTPUT  DURING  OCTOBER 


FOR  the  year  just  closed  the  central-station  out- 
put was  46,700,000,000  kw.-hr.,  as  nearly  as  can 
be  estimated  from  returns  received  by  the 
Electrical  World  for  the  first  ten  months  of 
1920,  while  the  total  gross  revenue  is  estimated  at  about 
$922,300,000.  These  figures  represent  an  increased  out- 
put over  1919  of  21.2  per  cent  and  an  increase  in  the 
revenue  from  the  sale  of  energy  of  19.2  per  cent. 
Diagram  2  indicates  that  during  the  six-year  period  in 
which  the  Electrical  World  has  received  regular 
■monthly  returns  from  electric  light  and  power  plants  of 
the  country  the  output  has  grown  from  16,782,000,000 
kw.-hr.  in  1914  to  the  figure  given  above,  a  total  increase 
'in  the  six  years  of  178  per  cent,  and  the  revenue  has 
grown  from  $336,980,000,  an  increase  of  174  per  cent. 
The  following  table  gives  the  increase  in  central-station 
■output  throughout  the  country  during  the  past  six  years: 


Every  section  of  the  country  excepting  the  Atlantic 
States  showed  a  decrease  in  output  for  October  under 
that  of  September.  From  New  England  came  reports  of 
curtailments  in  nearly  every  manufacturing  industry, 
and  few  factories  were  working  on  a  six-day  schedule. 
As  a  result  the  central-station  industrial  load  of  that 
section  suffered  materially,  the  daily  output  averaging 
7,720,000  kw.-hr.  against  7,900,000  for  September. 

Similar  factory  production  curtailments  occurred  in 
the  Atlantic  States.  In  the  South  Atlantic  States,  how- 
ever, more  than  158,000  more  spindles  were  active  in 
October  than  during  September,  and  for  the  most  part 
the  steel  companies  of  the  Middle  Atlantic  States  were 
operating  at  about  80  per  cent  capacity.     The  decrease 

TABLE  I— CENTRAL-ST-\TI0N  RETURNS  FOR  TWELVE  MONTHS 


Section 

New  England  States.  .1 

Atlantic  States 

■Central  States 

Mountain  and  Pacific  States.. . 


1914,  1920  Gain  in  Six 

Kw.-hr.  Kw.-hr.         Years,  per  Cent. 

1,217,900.000  2,892,200,000  137 

5,746,000.000  10,900,000.000  194 

6,413,500.000  17,768,400,000  177 

3,404,700,000  9,139,400,000  168 


The  returns  received  for  the  month  of  October  of 
'last  year  reflect  the  large  curtailments  in  production 
prevalent  throughout  the  plants  and  factories  of  the 
■country.  In  spite  of  the  large  seasonal  increase  in 
energy  demand  for  lighting  purposes,  the  average  daily 
■output  for  October  was  only  127,400,000  kw.-hr.  against 
128,300,000  kw.-hr.  reported  for  September.  Despite 
the  decrease  in  energy  sold  to  power  customers,  the 
usual  large  seasonal  increase  in  lighting  requirements 
•was  sufficient  to  produce  a  slight  increase  in  the  gross 
earnings  for  the  month. 


Per- 

Per- 

cent- 

Revenue from  the 

3ale  of 

cent- 

Kw.-Hr. Output 

age  of 

Energy 

age  of 

In- 
stalled 

In- 
stalled 

Rat- 

Per 

Rat- 

Per 

1919 

1918 

Cent 

ings 

1919 

1918 

Cent 

Repre- 

Thou- 

Thou- 

In- 

Repre- 

Thousands 

Thousands 

In- 

sented 

sands 

sands 

crease 

sented 

crease 

Nov. 

53 

$37,439 

$31,927 

17.2 

58 

2,055.428 

1,895,693 

8  2 

Dec 

59 

44.125 
1920 

37.978 
1919 

16.0 

55 

2.509,571 
1920 

2,270,833 
1919 

10  0 

Jan. 

57 

46,514 

39,002 

19.8 

67 

2,581.095 

2,186,732 

18  0 

Feb. 

63 

45,881 

37.502 

22.1 

69 

2,494,764 

1,986,493 

25   3 

Mar, 

65 

46,155 

30,840 

25.0 

70 

2,698,890 

2,103.587 

26  0 

April 

65 

45,547 

36,541 

24  5 

70 

2,603,692 

2,098,559 

24   1 

May 

65 

43,888 

35,512 

23  4 

70 

2, 531, 560 

2,179,916 

21   2 

June 

56 

44.434 

35,528 

24  5 

71 

2,633,831 

2.175.645 

20  2 

July 

66 

46  608 

35  265 

28  5 

71 

2  577.131 

2  234  215 

?0  0 

Aug.* 

66 

47,410 

36,713 

29  1 

71 

2,759,175 

2,303.099 

20   1 

Sept.t 

66 

49,084 

38,2  M 

28.2 

71 

?.73?,055 

2,324,215 

18  7 

Oct.t 

66 

51,008 

40,979 

25  1 

71 

2,802,357  1  2,493,710 

12.5 

♦Includes  estimates  for  twenty-f.5ur  companies,  representing  2  .  5  per  cent  of  the 

total  installed  rating  of  all  central  stations, 
flncludes  estimates  for  forty-one  companies,  representing  9  2  per  cent  of  the 

total  installed  rating  of  all  central  stations. 
Jlncludes  estimates  for  ninety-three  companies,  representing    17.6  per  cent  of 

the  total  installed  rating  of  all  central  stations 
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FIG. 


2 OUTPUT  AND  EARNINGS  OF  CENTRAL  STATIONS, 

1914  TO  1920  INCLUSIVE 


in  factory  energy  requirements  of  the  North  Atlantic 
States  was,  therefore,  apparently  overcome  by  the 
requirements  of  other  portions  of  the  section,  and  the 
average  daily  output  for  this  division  consequently  was 
slightly  increased  over  that  of  September. 

Production  curtailment  in  the  North  Central  States 
was  not  so  drastic  as  in  the  New  England  States,  but 
was  sufficient  to  cut  materially  the  energy  sold  to  power 
customers  by  the  central  stations  of  that  section.  The 
daily  consumption  of  energy  for  all  purposes  was  about 
300,000  kw.-hr.  below  that  reported  for  September. 

The  rising  importance  of  the  industrial  load  in  the 
Southern  States  is  emphasized  in  the  October  returns 
for  that  section.  Until  very  recently  the  energy  require- 
ments of  these  states  could  be  gaged  very  accurately  by 
the  seasonal  demand  for  lighting,  but  in  October,  in 
spite  of  the  advancing  season,  the  central-station  output 


averaged    150,000  kw.-hr.  less   than  during  the   month 
previous. 

For  the  first  time  in  the  year  the  output  of  the 
Mountain  and  Pacific  States  showed  a  decrease  under 
that  of  the  previous  month.  The  Northwestern  States 
showed  a  distinct  gain  in  output  during  the  month,  but 
the  reduced  output  reported  from  California  was  suffi- 
cient to  overcome  this  increase.  The  large  proportion  of 
the  total  output  sold  to  power  customers  by  the  Cali- 
fornia generating  companies  and  the  slump  in  indus- 
trial production  are  clearly  reflected  by  the  returns. 


ECONOMY  in  government  expenditures  is  now  of 
vital  importance.  We  should  expect  and  demand  the 
same  degree  of  efficiency  in  the  conduct  of  our  govern- 
ment as  we  require  in  private  business.  Reckless 
expenditure  by  the  government,  national,  state  or  city, 
necessitates  higher  taxes.  These  taxes  increase  prices, 
and  higher  prices  curtail  consumption.  The  effect  of  a 
curtailment  of  consumption  is  to  increase  non-employ- 
ment. There  is  need  of  immediate  revision  of  our  tax 
laws.  While  the  war  lasted  we  had  to  put  up  with  a 
makeshift  policy,  badly  conceived  and  badly  executed. 
Noiv  that  the  time  for  real  readjustment  has  come  it 
is  the  duty  of  citizens  to  see  to  it  that  taxes  are  nob 
imposed  which  encourage  extravagance  and  take  from 
industry  the  opportunity  to  invest  its  earnings.  Only 
by  such  investments  can  factories  be  kept  running,  and 
the  more  factories  kept  running  at  full  time,  the  more 
men  will  be  required  to  work,  the  greater  will  be  their 
output  and  the  higher  their  wages.  If  the  business  of 
the  United  States  is  to  go  fonuard  as  it  must  go  for- 
ward, our  people  must  take  a  ivorld  view.  We  must 
think  internationally.  We  must  trust  in  the  good  faith 
and  in  the  productive  poiver  of  Europe,  sending  to  them 
our  raw  materials  and  goods  to  enable  them  to  resume 
productivity. — CHARLES  M.  ScHWAB. 


TABLE  II— CENTRAI^STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 
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Oct 

71 
73 

78 
82 
82 
82 
82 
82 
82 
82 
82 
82 

J4.432 
4,908 

1920 
5,635 
5,354 
5,136 
5,087 
4,897 
4.948 
5,009 
5.075 
5.407 
5.673 

$3,800 
4,254 

1919 
4,718 
4,368 
4.044 
3.943 
3.741 
3.778 
3.8"2 
4.093 
4.293 
4.616 

16.2 
15.1 

19  8 
22.1 
27  0 

29  0 

30  1 
30   5 
28.5 

24  0 

25  9 
22  9 

56 
57 

59 
61 
63 
64 
64 
65 
65 
65 
65 
65 

$14,738 
15,926 

1920 
17,659 
17,245 
17,696 
17,700 
16,624 
16,525 
16.8  9 
17.210 
18012 
19,123 

$12,761 
13,806 

1919 
14.625 
14.343 

14.299 
14.383 
13.631 
13,449 
13.4^8 
13.731 
14.449 
15,675 

15  7 
15.8 

20  9 

20  4 
23  7 

23  5 

21  9 

22  1 
25  5 
25  9 

24  2 
21.9 

44 
49 

51 
55 
57 
57 
57 
57 
57 
57 
57 
57 

$10,541 
11,660 

1920 

12,885 

13,191 

13,270 

12,690 

12,471 

12,412 

12,822 

13.497 

13.767 

14,312 

$8,689 
9,833 

1919 
10,799 
10,403 
10.469 
10.042 
9,853 
9,77^ 
9,713 
10.151 
10.525 
11.654 

21  2 

18.3 

19.6 
26.0 
26.5 
26.9 
26.8 
26.9 
10.9 
32  9 
30  5 
22.8 

39 
44 

53 
53 

54 
54 
54 
54 
54 
54 
54 
54 

$2,063 
2.496 

1920 
3,047 
2,949 

2.910 
2.952 
2.829 
2,849 
2,7'7 
3,168 
3.230 
3,343 

$1,694 
2,070 

1919 
2,538 
2.360 
2.287 
2.181 
2.140 
2,127 
M94 
2.281 
2  386 
2  547 

21    8 
20  0 

19  9 
24.7 
27   8 
35  2 

32  0 

33  9 
5  ' 

38   1 
35  4 
30  9 

63 
77 

75 
79 

79 
7D 
79 
79 
79 
79 
79 
79 

$5,665 
9.135 

1920 
7,388 
7,142 

7.14 
7.118 
7,067 
7,700 
"^.131 
8  460 
8  668 
8  557 

$4,983 
8.0H 

1919 
6,322 
6.028 
5.741 
5.992 
6.147 
6,398 
6,948 
',"57 
6,571 
6,487 

13.9 
14  2 

16.1 
18.3 

24.2 
19.2 
15.1 
20.5 

31.5 
31.1 
32.1 
32   1 

s 
a. 
f- 
s 
o 
si 
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Nov 

Dec 

Jan 

Feb 

Mar 

April 

Afay 

June 

July 

Aug 

S<-pt 

Oct 

71 
73 

78 
82 
82 
82 
82 
82 
82 
82 
82 
82 

1919 
153,171 
180,493 

1920 
207.158 
187.264 
198.603 
167.174 
188.566 
189,934 
190.668 
194.028 
194.610 
196,097 

1918 
140.240 
152,304 

1919 

159,773 

148,103 

148,512 
144,922 
148,186 
149,607 
119,00" 
171.002 
170.314 
190.713 

9  2 
18.0 

29  8 
26.2 
33.7 
29.1 
27,5 
26.5 
20.0 
H   ■• 
14  0 
2  6 

56 
58 

60 
62 

64 
65 
65 
66 
66 
66 
66 
66 

1919 
724,6C7 
803,165 

1920 
853,057 
809,865 
897.327 
883.264 
854,631 
8   5.714 
88 '.241 
905.170 
906  353 
965.665 

1918 
707,347 
7  33,222 

1919 
717,303 
672,836 
711,828 
701,778 
711,276 
721, ^8R 
7 '4.485 
728  097 
758  287 
840.189 

2  4 
8.9 

19.2 
20.1 

26  0 
25   9 
20  0 
19.') 
'3    5 
24  2 
19  5 
14.7 

60 
67 

69 

1919 
686.486 
825,313 

1920 
841,841 
858,939 
913.659 
857.467 
862,127 
855,013 
841,351 
891,712 
876.770 
900.985 

1918 
597.855 
713,959 

1919 
731,758 
663,523 
711,761 
687,751 
700,095 
^RI,78n 
702.302 
750.78? 
754.855 
814.14 

14  9 

15  8 

15  2 
29  4 
28    1 
24   7 
23   5 
25.5 
19  7 
18  6 

16  0 
10   6 

39 
44 

56 
56 
56 
56 
56 
56 
56 
56 
56 
56 

1919 

68.352 

88,658 

1920 
140,736 
130.473 

137.30 

135,140 

137.779 

137,733 

138.937 

147.082 

146.5   1 

148.800 

1918 

59.507 

73,728 

1919 
117,677 
98.098 
102.545 
99,877 
98.815 
99.6(i0 
106.460 
111.573 
113.212 
124,^50 

14  7 

20   1 

19  9 
33  0 
33  6 
35  2 
39   2 
33   2 
30   1 
32  0 
2)  9 
19  8 

63 
77 

75 

79 
79 
79 
79 
79 
79 

79 
79 

1919 
422.81? 
61  1.94; 

1920 
538.504 
508.223 
551.995 
540.647 
588.457 
587.437 
6   4.934 
631.183 
60   .80 
5  0.810 

1918 
390,744 
597.620 

1919 
460,221 
403,933 
428.941 
464.231 
521,544 
522,901 
551,959 
541,640 
527.547 
523.816 

8.2 
2.5 

16.2 
26.1 
28.6 
16,7 
12,6 
12.2 
13  4 
16  5 
15  5 
10  5 

Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Recent  Equipment  Costs  in  Massachusetts 
Central  Stations 

IN  VIEW  of  the  interest  of  engineers  in  equipment 
costs  at  present  the  following  segregated  data  are 
published  for  several  Massachusetts  central  stations 
filing  construction-cost  information  with  the  Department 


One  1 2,500-kva.  turbo-generator,  erected 

One  22,000-aq.ft.  surface-condensing  equipment  with  exhaust  distance 


piece  . 


One  4,300-kva.,  25-cyc!e,  three-phase,  1 1 ,000-voltgenerator,  erected.   . 

Two  755-hp.  water-tube  boilers 

Two  755-hp.  Foster  superheaters,  erected 

Two  .seven-unit  Diamond  soot-blowing  equipments 

Two  seven-retort  underfeed  stokers  with  steam-power  dump  . . . 

Four  36-in.  cast-iron  asli  gates 

One  air  washer.  40,000  cu.ft.  per  minute 

One  2,000-lb.  electric  weighing  lorry 

One  30-in.  hydraulically  operated  atmospheric  relief  valve 

One  No.  8  green  forced-draft  fan 

One  50-ton,  four-motor  electric  crane 

Two  superheaters  for  500-hp.  boilers 

Two  1,500-barrel  steel  fuel-oil  tanks  with  foundation 

Oil-burning  equipment  for  15,000-kva.  station 

One  1 50-kw.  combination  turbo-motor  exciter  set 

One  20-ton,  eight-wheel  locomotive  crane  with  60-ft.  boom   

Two  1.200-amp.  and  fourteen  600-amp.,  15,000-voit  solenoid-operated 
oil  circuit  breakers 

Three  1,250-kva.  transformers.  66.000/13.000  volts,  water-cooled  type  . 

Three  1.500-kva.,  66.000  '13,200  2,200-volt  water-cooled  transformers. 

Water-cooling  system  for  three  1,500-kva-,  66.000  13,200  2. 200-volt 
transformers 

Three  2,500-kva.  transformers.  23,000-4,000-VQlt,  installed,  including 
switching  and  connections 

Six  1,000-kva,  transformers,  13.200  2. 300-volt.  single-phase,  60-cycle, 
oil-insulated,  self-cooled,  outdoor  type  for  bus-tie  work 

Four  lOO-kva.,  2,300/230  1  15-volt  oil-insulated,  .self-cooled  trans- 
formers, indoor  tv  'e,  auxiliary  station  service,  single-phase,  60-cycle 

One  1,300-amp.,  6-ohm.  15.000-volt,  350-deE.  C.  (I  minute)  neutral- 
grounding  resist  r  for  12.500-kva.  generator 

Two  13. 200-volt,  three-phase,  60-cycle  oxide-film  lightning  arresters, 
with  fuses,  etc.,  for  13. 200-volt  bus 

One  46-kva.,  200-amp..  2. 200-volt,  60-cycle  feeder-voltage  regulator, 
comple  e  with  three-phase  non-automatic  motor  control,  f.o.b. 
factory 

Five  66,000-volt  potential  transformers 

One  66,000-volt  air-break  switch 

Four  200-amp.  and  five  300-amp.  feeder  reactors.  . . '. 


$195,397 

69.840 

60,200 

36.886 

7.350 

1.544 

11.666 

1.303 

2.328 

2,100 

1,125 

6.800 

16.410 

8.223 

16.738 

90.379 

9.375 

15.985 

19,725 
16,200 
19,600 

1.704 

20.533 

13,388 

2.222 

2.600 

1.122 


1.272 

9,540 

970 

8,108 


of  Public  Utilities  in  connection  with  petitions  for 
authority  to  issue  securities.  Only  such  data  as  are  of 
general  significance  are  presented,  but  virtually  all  these 
costs  are  1919-1920  figures. 


Steam  Leakage  Through  0.001-Sq.In. 
Hole  Wastes  $40  per  Year 

ABOUT  100,000  lb.  (45,000  kg.)  of  steam  per  year 
l\  will  leak  through  a  hole  having  an  area  of  only 
0.001  sq.in.  (0.006  sq.cm.)  with  a  pressure  of  200  lb. 
(14  kg.)  on  the  steam.  With  coal  at  $5  per  ton  and 
6  lb.  (2.7  kg.)  of  water  evaporated  for  1  lb.  (0.45  kg.) 
of  coal,  this  will  amount  to  about  $40  per  year  for  extra 
fuel  on  account  of  the  leak.  It  is  seen  from  these  figures 
that  the  cost  of  additional  fuel  which  is  necessary  on 
account  of  small  leaks  is  much  greater  than  would  be 
expected  from  a  hasty  consideration.  Leakage  of  steam 
from  pop  safety  valves  is  a  frequent  cause  of  loss.  These 
can  be  shut  tight  and  made  so  there  is  no  chance  of 
leakage  under  operating  pressure.  Leakage  into  cold 
boilers  is  another  cause  of  very  considerable  loss  in 
almost  all  plants.  Leakage  through  throttle  valves  and 
by-pass    connections    of    idle    prime    movers,    auxiliary 


engines  and  pumps  is  a  universal  source  of  loss.  Other 
points  where  steady  leaks  are  found  are  valves  in  drip 
or  drain  pipes  from  steam  piping,  superheaters,  and 
throttle  valves,  in  couplings,  unions  and  holes  in  valves 
and  fittings,  water-columns,  blow-off  cocks  and  floor 
pumps,  steam  traps,  pressure-gage  connections,  boiler 
seams,  etc.  The  fact  that  an  engine  shows  a  nearly 
perfect  indicator  diagram  is  not  absolute  proof  that  the 
engine  is  operating  economically  as  these  leaks  may 
lower  the  over-all  eflSciency. 

The  blowing  of  high  and  low-water  alarm  whistles  of 
water  columns  is  another  source  of  waste,  and  so  some- 
times is  blowing  off  steam  through  boiler  and  econo- 
mizer pop  safety  valves.  It  is  necessary  to  blow  these 
valves  only  once  every  day  to  test  them  momentarily. 
Another  source  of  loss  is  the  use  of  too  much  steam  un- 
der grates  for  protection  against  burning  or  to  facilitate 
the  combustion  of  coal.  H.  F.  Eddy, 

Consumers'  Power  Company,        Mechanical  Engineer. 

Jackson,  Mich. 

Outfit  for  Speedy  Testing  of  Meters 

AN  OUTFIT  for  testing  customers'  meters  which  is 
J~\  convenient,  speedy  and  easy  to  handle  was  designed 
by  the  writer  for  the  Depew  &  Lancaster  Light,  Power 
&  Conduit  Company,  Lancaster,  N.  Y.  A  rotating  stand- 
ard and  load  box  are  inclosed  in  one  case.     Only  three 

connections  are  made 


Incoming  Lim 


Hous  e 
Circuit-' 
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and  only  one  service 
wire  is  removed  from 
the  meter.  The  ap- 
paratus consists  of  a 
Westinghouse  rotat- 
ing standard  watt- 
h  o  u  r  meter  and  a 
States  Company  type 
F  phantom-load  box 
mounted  in  a  hard- 
wood case  lined  with 
Mn.  (1.25-cm.)  felt. 
The  load  box  is  set 
at  a  30-deg.  angle  to 
allow  insertion  of 
the  potential  plug  in 
if ront,  radiation 
from  the  back  and  a 
view  of  the  load 
point  markings  on 
top.  The  three  leads 
are  cabled  and  fold 
inside  the  case  for 
carrying.  The  cus- 
tomer 's  meter  in  the 
drawing  is  Westinghouse  OA,  and  current  connection  for 
the  test  is  made  to  the  left  terminal  after  removing  the 
distribution  wire  E.  This  meter  has  right  hand  feed. 
For  meters  with  left  hand  feed  the  procedure  as  outlined 


ONLY  ONE  LEAD  OF  METER  NEED  BE 
REMOVED  FOR  TESTING 
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i.s  reversed  accordingly.  The  incoming  service  leads  at  the 
right  remain  in  normal  position  to  liven  the  meter  poten- 
tial coil.  Two  snap  connections  are  made  at  the  service 
fuses.  The  current  wire  connected  at  the  left-hand  fuse 
is  extra-heavy  lamp  cord,  and  ordinary  lamp  cord  is  sol- 
dered to  it  at  the  top  and  twisted  around  it  down  to  the 
test  outfit  for  one  potential  of  the  standard  meter.  The 
other  potential  wire  is  run  separate  to  the  right-hand 
fuse.  As  these  connections  are  made  at  the  incoming  point 
error  due  to  voltage  drop  is  eliminated.  The  current 
when  being  tested  passes  from  load  box  through  meter 
to  left-hand  fuse  and  back  over  the  heavy  lamp  cord  to 
the  rotating  standard  and  thence  to  the  load  box. 
The  directions  followed  by  the  tester  are  as  follows: 
L  If  either  wire  is  grounded,  it  must  be  on  the  A 
.■'ide  of  the  service  as  indicated. 

2.  If  found  otherwise,  change  to  the  A  side. 

3.  A  side  must  go  to  the  B  terminal  of  the  meter. 

4.  Other  side  of  service  goes  to  C  terminal  of  meter. 

5.  Remove    distribution    wire    from    terminal    E   of 
meter. 

6.  Set  rotating  standard  to  the  proper  amperage  and 
voltage. 

7.  Set  load  box  dial  below  lowest  point. 

8.  Make  connections  according  to  the  sketch. 

9.  Put  the  plug  in  the  load  box  at  the  proper  voltage. 
10.  Proceed  with  the  test. 

IL  Be  sure  customer  has  service  before  leaving. 

The  tester  always  sets  the  load-box  dial  below  the 
0.1-lamp  point  while  connecting  up.  After  bringing  the 
dial  to  this  position  if  the  connections  are  wrong  this 
coil  will  blow,  thereby  protecting  the  rest  of  the  outfit. 
It  is  only  necessary  to  wind  on  a  few  feet  of  resistance 
wire,  with  which  the  tester  is  supplied,  to  make  the 
outfit  serviceable  again.  B.  R.  Payne, 

Meter  Superintendent. 
Depew  &  Lancaster  Light,  Power  &  Conduit  Company, 

Lancaster,  N.  Y. 


Test  of  a  Hydraulically  Operated 
Throttling  Valve 

A  THROTTLING  valve  operated  by  the  water 
pressure  in  the  main  in  which  it  is  inserted  has 
recently  been  installed  and  tested  in  the  hydraulic 
laboratory  of  the  University  of  California.  This  valve 
is  of  considerable  interest  because  of  its  probable  use  in 
the  Hetch-Hetchy  project  and  in  the  filtration  plant  at 
Sacramento.  The  valve  is  diagrammatically  shown  in 
the  sketch.  The  following  are  some  of  the  advantages 
found  in  this  type  of  valve :  (1)  It  is  easily  and  rapidly 
closed.  The  6-in.  f  1.5-cm.)  valve  in  the  hydraulic  labora- 
tory was  closed  against  a  pressure  of  150  lb.  ,(10.5  kg.) 
in  six  seconds  and  opened  to  full  extent  in  five  seconds. 
A  standard  gate  valve  of  the  same  size  was  opened  under 
the  same  conditions  in  twelve  seconds  and  closed  in  ten 
seconds  and  required  many  more  times  the  amount  of 
muscular  effort.  (2)  The  internal  parts  are  machined 
and  require  no  packing.  (3)  No  by-pass  is  required. 
(4)  The  valve  can  be  placed  in  any  position  of  partial 
closure  and  left  indefinitely  without  injury.  (5)  Tight- 
ness. This  valve  was  closed  against  a  pressure  of  150  lb. 
per  square  inch  and  showed  no  signs  of  leakage.  (6) 
Wear.  Although  the  valve  had  been  used  by  the 
Niagara  Falls  Power  Company  before  it  was  presented 
to  the  university  it  shows  no  signs  of  wear,  and  be- 
cause all  of  the  parts  subjected  to  pressure  are  circular 
there  is  no  tendency  to  distortion. 


Some  disadvantages  are:  (1)  That  the  valve  may  be 
closed  so  rapidly  as  to  produce  an  exceedingly  strong 
water  hammer,  and  (2)  that  for  full-open  position  the 
loss  through  the  valve  is  greater  than  through  a  gate 
valve  of  the  same  size.  A  comparative  test  was  made 
on  the  two  valves  for  head  loss  with  different  velocities. 
The  results  are  shown  in  the  curves  reproduced. 

The  valve  operates  in  the  following  manner:  The 
internal  cylinder  A  is  supported  by  radial  ribs.  Within 
the  cylinder  A  the  piston  B  is  actuated  by  the  piston 
rod  E.  It  will  be  noted  that  the  valve  closes  with  the 
direction  of  flow.  If  we  start  with  the  valve  in  the  open 
position  as  shown  and  turn  the  pinion  toward  the  right, 
the  piston  rod  E  moves  toward  D.  Water  enters  at  C 
and  produces  within  the  cylinder  a  pressure  which  is 
greater  than  that  on  the  front  side  of  the  plunger 
because  at  D  the  water  is  flowing  while  within  the 
cylinder  it  is  at  rest.  It  must  be  remembered  that  the 
opening  C  is  very  small  compared  with  that  at  D.  This 
permits  the  relative  decrease  of  pressure  through  D  and 
at  the  same  time  a  relative  increase  through  C.  The 
tendency  then  is  for  the  plunger  B  to  move  forward. 
This  it  does,  but  it  can  move  only  a  very  short  distance 
because  it  moves  away  from  the  piston  rod  at  D  and 
thus  creates  within  the  cylinder  a  pressure  equal  to  that 
outside  and  the  plunger  would  stay  in  this  position  of 


HYDRAUUC  VALVE  CLOSED  BY  PRESSURE  OF  THE  WATER 

The  cui'ves  show  comporative  head   losses   of  the   liydraiilically 
operated  valve  and  a  gate  valve  under  varying  velocities. 

equilibrium  if  the  hand  wheel  is  not  again  revolved  and 
the  whole  process  repeated. 

If  the  valve  is  operated  in  air  or  in  still  water,  the 
piston  rod  closes  the  plunger  B  by  sliding  it  along.     A 
reversal  of  the  above  operation  opens  the  valve. 
University  of  California,  Blake  R.  Vanleer, 

Berkeley,  Cal.      Instructor  in  Mechanical  Engineering. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Temperatures  for  Switches,  Buses 
and  Bare  Conductors 

MAXIMUM  operating  temperatures  which  should  be 
allowed  in  switches  and  bare  conductors  and  buses 
were  agreed  upon  by  the  Electric  Power  Club  at  its 
N"oveniber  meeting.  According  to  the  recommendations 
of  the  club,  switching  devices  should  carry  continuously 
their  rated  current  and  the  rated  currents  of  the  cir- 
cuits in  which  they  are  applied,  without  exceeding 
the  temperature-rise  limits  set  by  the  A.  I.  E.  E. 
standardization  rules.  These  ratings  are  based  on  an 
ambient  temperature  of  40  deg.  C. 

Maximum  temperature  of  contacts  in  air  when  clean 
and  bright  and  maximum  temperature  of  oil  and  con- 
tacts therein  must  not  exceed  70  deg.  C.  Maximum  tem- 
perature on  coil  insulation,  according  to  insulation,  shall 
not  be  above  108  deg.  C.  to  125  deg.  C.  (except  that 
in  the  case  of  such  materials  as  pure  mica,  porcelain, 
etc.,  no  limits  are  specified).  Maximum  temperature 
of  other  parts,  including  frames,  may  reach  such  tem- 
peratui'e  as  shall  not  be  injurious  in  any  other  respect. 

Fuses,  shunts  for  meters  and  resistors  which  must 
necessarily  operate  at  temperatures  higher  than  the 
foregoing  limits  will  be  placed  so  that  they  will  not 
increase  the  temperature  of  other  apparatus  above  the 
limits  stated. 

Bare  buses  and  bare  conductors  may  be  operated  at 
temperatures  not  exceeding  90  deg.  C.  provided  that 
their  location  or  connection  does  not  increase  the  tem- 
perature of  connected  switching  devices  above  70  deg. 
C,  or  of  connected  insulated  conductors  above  that 
specified  in  the  A.  I.  E.  E.  standardization  rules.  Where 
insulated  conductors  are  used  their  temperature  rise 
shall  not  exceed  that  specified  by  the  A.  I.  E.  E.  rules. 


Motor  Record  System  for  Plant 
with  Several  Departments 

A  SYSTEM  for  keeping  track  of  motors  in  use  by  the 
Dayton  Engineering  Laboratories  Company  is  com- 
plete and  simple  to  use.  There  are  three  files.  One 
placed  in  the  main  office  contains  4-in.  x  6-in.  (10-cm.  x 
15-cm.)  cards,  bearing  the  shop  number  of  each  motor 
and  the  name  of  the  department  in  which  it  is  installed. 
In  each  department  there  is  another  file  with  cards  of 
the  same  size  containing  nameplate,  winding  and  other 
data. 

A  white  card  is  employed  for  alternating-curi-ent 
motors  and  a  red  card  for  direct-current  machines.  It 
will  be  noted  on  the  card  shown  here  that  the  specifica- 
tion numbers  of  the  rotor  and  stator  as  given  on  the 
nameplate  are  also  shown  on  the  record  card.  This  is 
important  with  motors  manufactured  by  certain  com- 
panies, because  the  letter  at  the  end  of  the  specification 
num.ber  indicates  the  manner  in  which  the  windings  are 
connected. 

A  detail  of  the  record  that  is  very  carefully  kept  is 


the  size  and  description  of  the  bearings.  Bronze  bear- 
ings sometimes  scar  the  shaft  to  such  an  extent  that 
it  has  to  be  turned  down  and  will  no  longer  take  a 
standard  bearing.  In  such  cases  the  exact  size  of  the 
bearing  required  is  shown  on  the  record.  Spare  rotors 
are  put  in  service  while  shafts  or  bearings  have  to  be 
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CARD  FOR  DATA  ON  AN  INSTALLED   MOTOR 

repaired.  Special  bearings  are  made  for  a  shaft  as  soon 
as  it  has  been  turned  down,  and  the  rotor  is  put  in 
.stock  complete  with  the  special  bearings  on  the  shaft 
ready  for  sei-vice. 

The  third  file  is  a  permanent  motor  record  in  a  loose- 
leaf  book  in  the  main  office,  in  which  the  motors  are  filed 
according  to  horsepower  and  speed.  The  records  of 
about  twenty-five  motors  can  be  entered  on  one  page  and 
at  least  one  page  is  allowed  for  each  motor  and  size. 

The  best  of  records  needs  checking.  This  is  done 
by  means  of  an  inventory  of  the  motors  made  every 
six  months  by  the  men  who  inspect  and  oil  them.  These 
inventories  serve  the  double  pui^pose  of  maintaining  the 
accuracy  of  the  records  and  checking  up  on  the  work 
of  the  inspectors.  H.  L.  Burns, 

Chief  Electrician. 
Da>i:on  Engineering  Laboratories  Company, 

Dayton,  Ohio. 


Operating  Records  of  Brass  Furnace 
Pouring  Directly  Into  Molds 

ABOUT  250  kw-hr.  is  consumed  for  each  ton  of 
yellow  brass  melted  in  the  casting  shops  of  a  large 
brass  mill  operating  in  Ohio.  Six  or  seven  heats  are 
usually  poured  in  a  day  of  ten  hours,  and  when  the 
furnace  is  warmed  up  the  average  time  between  the 
heats  is  one  hour  and  fifteen  minutes,  made  up  of  ten 
minutes  for  charging,  fifty  minutes  for  melting  and 
fifteen  minutes  for  pouring.  It  will  be  noted  from  the 
typical  daily  report  that  the  energy  consumption  dropped 
from  260  kw.-hr.  on  the  first  heat  to  200  kw.-hr.  on 
the  sixth,  as  the  furnace  became  hotter  with  each 
succeeding  heat.  On  that  day  the  charges  consisted  of 
2,178    lb. (897    kg.)    of    ordinaiy    yellow    brass,   scrap; 
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10  lb.  of  grade  D  zinc,  which  contains  approximately 
0.4  per  cent  of  lead,  and  12  lb.  (5.5  kg.)  of  lead.  The 
furnace  was  a  1-ton  (900-kg. )  Detroit  rocking  electric 
brass  furnace  and  the  metal  was  poured  directly  into 
the  molds. 

Eliminating  the  ladle  in  this  mill  has  saved  the  cost 
of  replenishing  crucibles.  A  number  of  difficulties  were 
encountered  when  this  practice  was  first  tried,  but  they 
have  been  overcome  by  carrying  the  molds  on  a  truck 


"MELTING  YELLOW  BRASS,  2,200  LB.  PER  HEAT 

Heat  Heat  Heat  Heat  Heat  Heat 

No.  I  No.  2  No.  3  No.  4  No.  5  No.  6 

Tiiiieari- was  turned  on.  ..  .       7:05  8:45  10:35  12:00  1:25  3:00 

Meter  reading,  kw.-hr 0  0  0  0  0  0 

Time  rocking  started 7:45  9:30  11:10  12:33  2:00  3:30 

Meter  r.-ading,kw.-lir 150  150  150  135  130  130 

Time  are  was  turned  off 8:15  10:10  11:25  12:55  2:25"  3:45 

Meter  reading,  kw.-hr                   260  250  240  232  212  200 


operating  on  30-lb.  (13.5-kg.)  rails.  The  four  molds 
are  so  placed  on  the  truck  that  each  mold  is  elevated 
6  in.  (15  cm.)  above  the  preceding  one  in  order  to 
bring  the  mold  as  close  as  possible  to  the  pouring  spout 
and  to  reduce  the  spill  to  the  minimum.  The  truck  is 
moved  back  and  forth  under  the  furnace  spout  by  means 
of  a  rack  and  gear  controlled  by  a  hand-operated  wheel, 
and  the  arrangement  has  proved  very  satisfactory. 

The  metal  for  the  furnace  is  taken  from  the  metal 
storage  room  to  the  charging  platform  in  steel  pans  of 
approximately  200  lb.  (90  kg.)  capacity  by  means  of  an 
overhead  conveying  system.  The  furnace  can  then  be 
filled  with  2,000  lb.  (900  kg.)  of  metal  from  the  charg- 
ing platform  in  about  ten  minutes. 

James  F.  Brusster, 
Assistant  Mechanical  Engineer. 
Cleveland  Brass  &  Copper  Mills,  Inc., 

Cleveland,  Ohio. 


Correct  Current  Values  for  Welding  with 
Metallic  Electi'Ofles 

CORRECT  current  value  is  an  important  feature  in 
electric  welding.  This  fact  was  demonstrated  in  a 
aeries  of  tests  made  by  the  welding  committee  of  the 
National  Research  Council  and  Emergency  Fleet  Cor- 
poration. In  these  investigations  a  number  of  J-in. 
(13-mm.)  plates  were  welded  in  sixteen  different  plants 
under  identical  conditions  as  to  material  and  size  of 
plates.  Although  several  types  and  sizes  of  electrodes 
were  used,  including  bare  and  covered,  and  both  direct 


CURRENT  TO  BE  EMPLOYED  IN  WELDING 
MILD-STEEL  PLATES 
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Vo 

I  up 
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and  alternating  current  were  employed  to  make  the 
welds,  an  analysis  of  the  results  of  physical  tests,  such 
as  tensile,  elongation,  bending  and  fatigue  tests,  re- 
vealed no  noteworthy  difference  in  the  mechanical  char- 
acteristics, whether  the  welds  were  made  with  bare  or 
flux-covered  electrodes  or  with  alternating  or  direct 
current.  However,  it  was  noticed  that  the  strongest 
and  most  ductile  welds  were  made  with  a  high  current. 


The  currents  which  seem  to  be  the  most  favorable  for 
mild-steel  plates  are  listed  in  the  accompanying  table. 
The  same  size  of  electrode  may  be  used  with  various 
thicknesses  of  plate,  using  the  higher  limits  of  current 
noted  in  the  table  with  the  heavier  plate.  In  general, 
the  larger  size  of  electrode  permits  greater  speed  of 
welding  but  requires  greater  skill  and  care  on  the  part 
of  the  operator.  However,  there  are  decided  limitations 
to  the  increase  in  speed  which  may  be  obtained  in  this 
manner. 

Excessive  current  causes  a  "cutting"  arc  which  either 
burns  holes  in  the  work  or  else  melts  the  electrode 
material  so  rapidly  that  it  piles  up  and  does  not  insure 
perfect  fusion  with  the  parent  metal.  To  avoid  these 
undesirable  factors  the  operator  is  compelled  to  work 
intermittently  to  allow  the  work  to  cool  somewhat.  This 
waste  in  time  more  than  offsets  the  gain  in  the  rate 
with  which  the  electrode  is  deposited.  The  general 
conclusion  seems  to  be  that  the  average  operator  should 
use  higher  current  than  has  heretofore  been  the  practice. 

William  Spraragen, 
Secretary    Engineering    Division,    National    Research 

Committee. 


Honie-Made  "Come- Along"  for  Drawing 
Motor  Pinions  and  Pulleys 

PINIONS,  gears  and  pulleys  are  easily  removed  from 
motor  shafts  in  the  Chapman  valve  shops  by  the 
screw  brace  and  clamping  outfit  illustrated  in  the 
accompanying  sketch.  To  remove  a  pinion  from  a  motor 
shaft  the  pair  of  clamps  EE  are  placed  above  and 
below  the  shaft  and  against  one  side  of  the  pinion;  the 
centering  piece  B  is  placed  in  the  shaft  end  and  is 
followed  up  by  the  plugged  end  of  the  screw  A,  which  is 
ll   in.    (3.18  cm.)    in   diameter,   with   an  Acme  thread. 

/r^\ J 

-»  steel  > f:; 

Clampsr 


PULLEY    REMOVED    FROM    MOTOR    SHAFT    BY    TURNING    SCREW    A 

By  turning  the  latter  with  a  wrench  the  shaft  is 
virtually  pushed  out  of  the  pinion.  The  centering  piece 
B  is  of  bronze,  and  the  other  pieces  of  the  clamping 
device  are  mainly  wrought-steel  bars,  provided  with 
bolt  holes  to  facilitate  adjustment  for  different  sizes  of 
pinions  and  pulleys  and  knocking  down  for  easy  trans- 
portation to  and  from  different  parts  of  the  plant. 

Walter  B.  Atchinson, 
Electrical  Engineer. 
Chapman  Valve  Manufacturing  Company, 
Indian  Orchard,  Mass. 


Central  Station  Service 

A' Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
■of  Electric  Light,  Power  and  Heat 


Department-Store  Methods  Applied  to 
Electrical  Store 

SINCE  the  extension  of  the  electric  shops  of  the  Com- 
monwealth Edison  Company,  Chicago,  to  Dearborn 
Street,  an  "electric  thoroughfare"  has  been  created 
between  Dearborn  Street  and  Clark  Street.  This  short 
cut  is  used  daily  by  thousands,  and  in  order  to  encourage 
more  persons  to  go  through  the  shops  the  accompanying 
diagram  has  been  printed  and  distributed.  The  scheme 
has  been  instrumental  in  increasing  traffic  through  the 
shops  and  has  helped  solve  the  problem  of  showing  the 
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The  heavy  black 
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Aolams         St. 
commonwealth  edison  company's  "electric 
thoroughfare" 

public  the  merchandise  on  sale  in  a  retail  electric  store. 
This  is  an  application  to  electrical  merchandising  of  one 
of  the  department  store's  business  axioms.  The  experi- 
ence of  general  retail  stores,  that,  other  things  being 
equal,  sales  are  proportional  with  the  number  who  see 
the  goods,  is  proving  true  also  in   the  electrical  shop. 


Employees  Prefer  Insurance  to 
Turkeys  for  Christmas 

AT  THE  request  of  territorial  councils,  consisting 
t  of  company  and  employee  representatives,  the  Pub- 
lic Service  Company  of  Northern  Illinois  has  agreed 
to  insure  its  employees  at  a  cost  of  about  $24,000  per 
annum  instead  of  following  the  customary  practice  of 
giving  each  employee  a  turkey  for  Christmas  at  a  total 
cost  of  about  $10,000.  When  the  insurance  goes  into 
effect  every  employee  who  has  been  with  the  company 
three  months  will  receive  a  policy,  and  those  who  have 
not  been  with  the  company  for  that  length  of  time  will 
receive  a  policy  at  the  end  of  three  months'  service. 
Future  new  employees  after  six  months'  service  will  be 
entitled  to  the  insurance,  which  starts  with  a  policy  of 
$500  and  increases  with  the  length  of  service  to  $1,500 
for  those  who  have  been  with  the  company  for  more 
than  six  years.  The  insurance  will  cost  the  company 
about  $21,000  the  first  year  for  a  total   of  1,750  em- 


ployees. However,  to  the  cost  of  the  premiums  must 
be  added  about  $3,000  for  the  necessary  office  work  and 
details   in  connection  with  carrying  out  the  scheme. 

The  average  age  of  the  employees  is  now  thirty-three 
years,  but  as  business  conditions  become  stabilized  it  is 
expected  that  the  labor  turnover  will  decrease,  so  that 
the  average  age  will  increase.  This  may  raise  the  an- 
nual cost  to  around  $30,000  within  a  few  years.  When 
put  to  a  vote  of  the  employees  73.8  per  cent  expressed 
a  preference  for  the  insurance.  If  an  employee  leaves 
the  company,  he  has  the  privilege  of  converting  his 
company  policy  into  a  regular  insurance  policy  without 
medical  examination. 


Utility  and  Newspaper  Production 
Costs  Compared 

aN  INTERESTING  comparison  of  the  increases  in 
±\_  production  costs  of  newspapers  and  gas  and  elec- 
tric companies  was  prepared  recently  by  the  Illinois 
Committee  on  Public  Utility  Infoiination.  The  per- 
centages of  increases  from  Aug.  1,  1914,  to  Jan.  1,  1920, 
and  additional  increases  from  Jan.  1  to  Sept.  1,  1920, 
are  shown  to  be  as  follows: 

NEWSPAPER    PRODUCTION    COSTS 


Prmt  paper 

Ink 

.Metal 

Mach.nery,  equipment. 

Twine 

Labor 


Per  Cent 

Additional 

Increase 

per  Cent  Increase 

Jan.  1,  1920. 

Sept.  1,  1920. 

Over  Aug.  1 

Over  Jan.  1, 

1914 

1920 

212  50 

48  75 

200  00 

16  55 

108  00 

*4  00 

104  00 

20  00 

225  00 

-3  55 

91  75 

10  87 

GAS  AND  ELECTRIC  COMPANY  PRODUCTION  COSTS 

Per  Cent  Addit  onal 

Increase        per  Cent  Incrcse 

Jan.  I,  1920,  Sept.  1,  1920. 

Over  Aug.  I,  Over  Jan.  1, 

1914  1920 

Bituminous  coal 1 26  06  37 . 5 

Anthracite  coal 152  77  3.19 

Coke 103  53  101.23 

Gasoil 200  00  83.33 

Oxide no  53  15  00 

Firebrick                                                                              140  00  27  78 

Pipe...                                                                                   149  82  19  63 

Labor 79  88  21    35 

(Fuel  and  labor  const  tute  more  than. two-thirds  of  the  operat  ng  costs  of  these 
companies.) 

iPaper  and  labor  are  the  largest  cost  of  a  newspaper.) 


^Declines. 

It  is  pointed  out  that  newspapers  have  increased  their 
subscription  rates  from  100  to  200  per  cent  and  their 
advertising  rates  from  50  to  150  per  cent.  This  was 
done  without  any  state  regulation  or  jurisdiction  over 
their  rates,  while  the  utilities,  whose  costs  of  produc- 
tion had  increased  in  equally  large  proportion,  were 
unable  to  obtain  relief  except  by  recourse  to  the  state 
I'egulatory  body,  which  frequently  entailed  delays  and 
postponements  when  emergency  action  was  needed. 
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BXECTRICALLY    HEATED 
WATER    TANK 


Economical  Electric  Water  Heating 
for  Barber  Shops 

OUICK  and  satisfactory  service  is  afforded  barber 
shops  in  Concord,  Mass.,  by  electric  water-heating 
installations,  of  which  that  illustrated  is  representative. 
Every  barber  in  Concord  and  Concord  Junction  is  using 
electricity  for  this  work.  In  one  shop  the  tank  photo- 
graphed was  installed  com- 
plete with  wiring  for  $48. 
The  heating  element  is  a 
General  Electric  cartridge 
unit  rated  at  1,000  watts, 
220  volts,  and  the  tank  is 
18  in.  high  and  10  in.  in 
diameter,  jacket  -  insulated 
and  mounted  on  a  low  shelf 
in  an  unused  corner.  For 
convenience  an  ordinary 
three-heat  switch  was  in- 
stalled with  the  terminals 
changed  so  that  the  neutral 
wire  can  be  used  in  getting 
110-volt  servicfe  for  a  low 
heat  of  2,50  watts.  The  aver- 
age energy  consumption  is 
about  1-50  kw.-hr.  a  month, 
the  heating  rate  being  as  follows :  First  50  kw-.-hr.  per 
month,  3  cents  each;  net  50  kw.-hr.,  21  cents  each,  and 
all  over  100  kw.-hr.,  2  cents  each,  making  a  bill  of  $3.75 
per  month. 

Saving  Effected  by  Leaving  Disconnected 
Meters  on  Premises 

THE  meter  department  of  the  Iowa  Railway  &  Light 
Company  of  Cedar  Rapids,  Iowa,  has  worked  out 
for  its  convenience  a  system  whereby  the  necessity  for 
immediately  removing  meters  on  order  for  disconnection 
is  obviated.  It  is  believed  that  the  system  not  only 
eliminates  considerable  work,  but  lengthens  the  life  and 
reduces  maintenance  cost  of  meters  and  of  meter  loop. 

When  an  order  for  disconnection  of  service  is  received 
the  slip  is  marked  with  a  rubber  stamp  on  which  four 
lines  read,  "Installed,"  "Removed,"  "Connected"  and 
"Disconnected."  Beside  the  line  marked  "Disconnected" 
a  check  is  placed,  completing  instructions  to  metermen. 

When  the  disconnection  is  made  both  the  line  wire 
and  the  shunt  wire  are  placed  together  in  the  line  bind- 
ing post.  The  meter  is  then  sealed,  and  in  sealing  a  tag 
is  fastened  to  the  meter  which  reads :  "This  meter  has 
been  disconnected  by  the  Iowa  Railway  &  Light  Com- 
pany and  must  not  be  tampered  with.  If  connection  is 
desired,  call  the  Iowa  Railway  &  Light  Company." 

In  the  office  of  the  meter  department,  when  a  discon- 
nection order  comes  back  with  the  notation  "Discon- 
nected," the  meter  record  card  (containing  the  meter 
number,  address  where  located  and  space  for  removal 
date)  is  taken  from  the  live-meter  file,  marked  "Discon- 
nected," together  with  the  disconnection  date,  and  placed 
in  a  convenient  file.  When  an  order  for  service  comes  in 
reference  to  this  file  shows  at  once  whether  it  is  neces- 
sarj'  to  take  a  meter  to  the  address  in  order  to  make 
connection,  for  in  all  cases  where  a  meter  is  merely 
disconnected  a  card  will  be  found  in  the  file. 

If  a  new  order  for  connection  comes  in  from  the 
address  given  on  the  card  the  card  is  taken  from  the 


"Disconnected"  file  and  restored  to  the  live-meter  file. 
If  after  thirty  days  no  connection  order  has  come  in  the 
meter  is  taken  out,  and  the  card  is  marked  "Removed" 
and  placed  in  the  closed-account  file,  indicating  that  the 
meter  is  again  in  the  storeroom  of  the  company. 


Public  Misinformed  About  Regulation, 
Says  Missouri  Commissioner 

1ACK  of  intelligent  information  and  much  misinforma- 
..rftion  characterize  the  present  status  of  utility  regu- 
lation, declared  Noah  W.  Simpson  of  the  Mis.souri  Public 
Service  Commission  in  an  address  before  the  annual  con- 
vention of  the  Missouri  Telephone  Association.  Com- 
mission regulation  has  developed  with  such  rapidity 
that,  while  it  is  firmly  established,  it  is  by  no  means 
fully  understood  or  appreciated  by  the  general  public. 

The  passing  of  municipal  control  of  the  utility  to  state 
jurisdiction  has  not  been  accomplished  without  opposi- 
tion, Mr.  Simpson  pointed  out.  "You  hear  much  nowa- 
days," he  said,  "about  the  slogan  'Home  rule'  for  local 
control  of  the  utilities,  but  be  not  deceived,  for  you  are 
only  being  presented  with  the  old  pill,  sugar-coated,  to 
the  end  that  the  state  shall  lose  its  jurisdictional  control 
and  the  city  politicians  re-establish  the  old  regime." 

Alluding  to  the  difficulties  which  have  beset  the  com- 
missions, he  called  attention  to  the  fact  that  state 
regulation  had  to  pass  through  the  crucial  period  inci- 
dent to  the  great  war  before  it  was  firmly  established 
and  better  understood  by  the  public.  "It  is  common 
knowledge  that  the  component  elements  which  go  to 
make  up  the  finished  product  of  all  utilities  have  enor- 
mously increased  in  value,  yet  there  are  those  who  would 
have  these  corporations  furnish  service  at  pre-war 
prices,"  Mr.  Simpson  continued.  "The  plain  fact  is  that 
unless  the  regulatoi-y  bodies  had  provided  increased 
operating  revenues  for  these  utilities  they  would  soon 
have  been  bankrupt  and  the  public  without  service." 


Electricity  Cutting  High  Cost  of  Living 


Bread  Price  Drops 

TODAY 

the  price  of  our  24-ouiice 
loaf  of  bread 

REDUCED  TO  12  GTS. 

This  is  the  lowest  retail  price  that  has  been  named  lo 
housewives  in  any  city  in  the  country  and  is  made  possible 
by  the  decline  in  the  flour  market. 

.1l    W«>KI>    ABOIT    OIIK    BAKKRY 

Until  recently  we  were  baking  bread  by  the  use  of  gas.  but 
heeding  the  warning  by  the  East  Ohio  Gas  Co.  of  an  impend- 
ing shortage  of  natural  gas.  we  entered  into  contract  with 
The  Westinghousc  Electric  &  Mfg.  Co.  for  the  installation  of 
an  electric  heating  etiuipment.  The  results  have  exceeded 
our  expectations,  as  the  bread  is  uniformly  and  thoroughly 
baked,  due   to  the  absolute  control  of  the  heat. 

Our  bakery  is  the  only  large  plant  in  the  United  States 
entirely  oi>erated  by  electricity  and  is  the  last  ivord  in 
efficiency. 

Yoti  can  eat  the  bread  and  feed  it  to  your  children  with 
absolute  confidence  that  it  Is  produced  under  the  most 
exacting  sanitary  conditions. 

The  Fisher  Bros.  Co. 


/\N  INTERESTING  announcement  a  few  days  ago  by  a 
/x  prominent  bakery  in  Cleveland,  Ohio,  shows  how 
efficiency  due  to  electricity  is  helping  to  bring  down  the 
price  of  bread. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Motors,  Generators  and  Transformers 

Design  of  Flyu-heels  for  Reciprocating  Machinery 
Connected  to  Synchronous  Generators  or  Motors. — R.  E. 
UOHERTY  and  R.  F.  Franklin. — The  authors  assert  that 
this  problem  has  long  been  a  matter  of  cut  and  try  and 
has  not  been  fully  worked  out  theoretically.  The  pur- 
pose of  this  paper  is  to  provide  means  for  the  calcula- 
tion, with  practical  accuracy  and  expedition,  of  flywheels 
for  reciprocating  machinery  connected  to  synchronous 
generators  or  motors. — Paper  presented  before  the  A.  S. 
M.  E.  convention,  Dec.  7,  1920. 

Lamps  and  Lighting 

Report  of  1.  E.  S.  Committee  on  Progress. — The  com- 
mittee deals  with  all  phases  of  lighting  and  illumination, 
covering  some  developments  from  foreign  countries  dur- 
ing the  last  year. — Report  made  at  the  I.  E.  S.  conven- 
tion, Oct.  18,  1920. 

The  Cooper  Hewitt  Quartz  Lamp  and  Ultra-Violet 
Light. — L.  J.  Buttolph. — It  is  said  that  the  Cooper 
Hewitt  quartz  burner  operates  at  a  much  higher  tem- 
perature and  hence  at  greater  intrinsic  brilliancy  than 
the  ordinary  mercury-vapor  lamp,  and  it  is  peculiarly 
rich  in  violet  and  ultra-violet  radiation.  These  ultra- 
violet rays  are  screened  out  by  ordinary  crown  glass, 
but  are  transmitted  freely  by  quartz.  The  quartz  lamp 
is  of  value  in  research  work,  and  commercially  is  of 
great  importance  in  photographic  and  photochemical 
processes  and  in  the  treatment  of  parasitic  and  tuber 
cular  skin  affections.  Its  therapeutic  effects  are  similar 
to  those  of  X-rays,  but  are  less  severe. — General  Elec- 
tric Review,  November,  1920. 

Generation.  Transmission  and  Distribution 

Notes  on  Elec.tricai  Calculations  of  Long-Distance 
High-Voltage  Transmission  Lines. — A.  McKinstry. — 
An  extensive  comparison  of  the  various  accurate  meth- 
ods for  calculating  voltage  regulation  and  other  char- 
acteristics of  long-distance  lines,  including  an  extensive 
set  of  tables  for  determining  the  constants  of  the  lines. 
— Journal  of  Institution  of  Electrical  Engineers,  Lon- 
don, October,  1920. 

The  Hydro-Electric  Plant  at  Eget,  France.— Eydoux 
and  LtBOUCHER. — The  35,000-hp.  plant  at  Eget,  in  the 
Pyrenees,  is  remarkable  because  of  its  elaborate 
hydraulic  construction.  The  extremely  uneven  run-off 
of  the  many  little  streams  draining  from  the 
Lannemezan  plateau  makes  a  rational  utilization  of  the 
water  power  very  difficult.  However,  by  building  some 
large  dams  several  natural  lakes  have  been  turned  into 
an  equal  number  of  reservoirs,  among  them  three  of 
about  7,000,000  cu.m.  (250,000,000  cu.ft.)  capacity  each, 
and  a  continuous  all-year  supply  of  11  cu.m.  to  13  cu.m. 
per  second  (390  to  460  sec.-ft.)  has  thus  been  safe- 
guarded. Two  of  the  reservoirs  are  interconnected  by  a 
channel  of  3,100  m.  (10,000  ft.)  length  and  with  a 
capacity  of  3  cu.m.  per  second  (105  sec.-ft.).    This  chan- 


nel is  entirely  subterranean  except  where  it  crosses  a 
chasm  on  a  39-nL  (128-ft.)  aqueduct.  The  water  then 
is  conducted  to  a  small  subterranean  reservoir  just  above 
the  generating  plant,  throuilh  another  underground  con- 
duit, capable  of  carrying  the  whole  water  supply,  and 
blasted  5,600  m.  (17,700  ft.)  through  solid  rock.  The 
turbines  are  fed  through  seven  closed-tube  conduits. 
Seven  500-r.p.m.  Pelton  turbines  of  5,000  hp.  each  are 
installed  and  work  at  a  net  head  of  740  m.  (243  ft.). 
Owing  to  the  great  head  extreme  care  has  to  be  taken  to 
avoid  dangerous  water  hammer  in  the  tubes,  and  the 
turbines  therefore  are  provided  with  a  special  type  of 
highly  damped  governors.  In  each  unit  the  generator  is 
directly  coupled  to  its  turbine,  and  between  them  there 
is  a  3,500-kg.  i7,700-lb.)  flywheel  to  smooth  out  the 
motion  and  keep  sudden  load  variations  away  from  the 
hydraulic  system.  The  generators  deliver  3,500  kw. 
each,  at  50  cycles,  6,000  volts,  and  a  power  factor  of 
0.8.  To  facilitate  repair  work  the  stator  is  arranged 
so  that  it  can  be  slid  sideways  till  the  rotor  becomes 
entirely  free  for  inspection.  The  generators  are  con- 
nected to  two  groups  of  4,375-kva.,  single-phase  trans- 
formers, with  a  ratio  of  6,000,  69,284  volts.  The  trans- 
former windings  are  temporarily  connected  in  delta  on 
the  high-tension  side,  but  eventually  will  be  changed  to 
star  connection,  giving  a  transmission  voltage  of  120,000 
volts.  Relay-operated  circuit  breakers  of  a  breaking 
capacity  of  70,000  kva.  are  installed  on  the  6,000-voIt 
side,  and  120,000  volt  electrolytic  aluminum-cell  pro- 
tectors are  part  of  the  equipment.  The  plant  and  its 
construction  are  described  in  great  detail  in  a  most  com- 
prehensive and  well  illustrated  article. — Revue  Generate 
de  I'Electricitc,  July  3,  10.  17  and  24,  1920. 

Piling  Storage  Coal  to  Prevent  Fire. — W.  D.  Lang- 
try. — More  care  should  be  exercised  in  the  storage  of 
coal  with  respect  to  origin  and  size,  the  choosing  of  a 
suitable  storage  place,  avoidance  of  breakage  in  unload- 
ing, segregation  of  difi'erent  sizes,  outside  sources  of 
heat  and  the  mixing  of  combustible  matter  with  the 
coal.  The  author  advises  against  pyramiding  the  coal, 
but  says  it  should  be  piled  in  layers  as  shallow  as  the 
available  space  will  permit. — Poioer,  Nov.  23,  1920. 

Traction 

Electric  Locomotives  for  the  Austrian  Railroads. — 
Two  types  of  electric  locomotives  have  recently  been 
ordered  by  the  Austrian  government  to  be  used  on 
certain  state  railroads  now  being  electrified.  The  power 
supply  is  15,000-volt,  single-phase  alternating  current 
of  161  cycles.  The  first  type  is  a  IC  +  CI  locomotive 
for  pulling  heavy  express  trains  over  steep  grades.  It 
is  provided  with  two  single-phase  double  motors  geared 
in  a  ratio  of  one  to  three  to  a  counter-shaft  which  actu- 
ates the  drive  wheels  by  cranks  and  connecting  rods. 
The  motors  are  rated  continuously  at  370  kw.  with  a 
one-hour  rating  of  460  kw.  at  575  volts.  They  are 
supplied    from    a    2,000-kva..    15.000/1,240- volt    trans- 
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former  with  a  number  of  taps  ik  the  secondary  for 
speed  control.  This  type  of  locomotive  weighs  about 
116  tons.  The  other  type  is  also  intended  for  express 
service  in  mountain  districts,  but  has  a  weiRht  of  only 
69  tons  and  is  of  the  ICl  type.  The  latter  type  has 
the  same  kind  of  drive,  but  a  gear  ratio  of  1 :  4.24. 
Each  locomotive  is  provided  with  two  motors  of  290  kw. 
continuous  and  410  kw.  one-hour  rating,  with  interpoles 
shunted  by  resistances. — Elektrische  Kraftbetriebe  and 
Bahnen,  Oct.  24,  1920  (also  Elektrotechnik  und  Ma- 
schinenbau.  May  2  and  Oct.  31,  1920). 

The  Magdrburp-Leipsic-Halle  Electrification. — Hey- 
DEN. — This  road  is  supplied  from  a  steam  plant  which 
is  described  in  the  article.  The  plant  is  equipped  with 
six  single-phase  turbo-generator  units  delivering  3,300 
kw.  each  at  3,300  volts.  The  armature  slots  in  the 
generators  are  closed  by  massive  copper  bars.  These 
bars  are  interconnected  at  either  end  of  the  machine 
by  heavy  bronze  disks  so  as  to  form  a  big  squirrel- 
cage  winding  which  very  effectively  damps  out  pulsa- 
tions of  the  magnetic  fields.  This  damper  winding 
prevents  dangerous  voltages  from  being  induced  in 
the  rotor  winding  by  short-circuits  and  sudden  load 
variations.  The  power  is  transmitted  to  the  secondary 
stations  at  60,000  volts,  and  the  author  also  describes 
a  set  of  sturdy  1,875-kva.  transformers  used  for  step- 
ping up  the  voltage. — Elektrische  Kraftbetriebe  und 
Bahnen,  June   14  and  Aug.  14,  1920. 

Installations,  Systems  and  Appliances 

The  Electric  Melting  Furnace. — A  symposium  in 
which  the  early  history  of  the  electric  furnace  is  dis- 
cussed by  Prof.  Joseph  W.  Richards,  and  the  develop- 
ment of  the  Greaves-Etchells  furnace  by  F.  W.  Brooks, 
the  Moore  "Rapid  Lectromelt"  furnace  by  R.  D.  Thomas, 
the  Weeks  electric  furnace  by  F.  H.  Auerbacher  and  the 
Ajax-Wyatt  electric  furnace  by  G.  H.  Clamer.    Recent 
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SECTIONS  OF  AN  INDUCTION  TYPE  BRASS  FURNACE 

developments  and  chief  characteristic  of  each  of  these 
makes  of  electric  furnace  are  treated.  Sections  show- 
ing the  circuit  arrangement  and  heat  insulation  used 
in  an  Ajax-Wyatt  furnace  are  reproduced. — Journal 
A.  I.  E.  E.,  December,  1920. 

Electrostatic  Coiulenners.  —  V.  E.  Goodwin.  —  The 
writer  discusses  the.  subject  in  broad  manner,  dealing 
with  the  fundamental  characteristics  of  condensers  and 
their  relations  to  electric  circuits  containing  inductance 
and  resistance.  He  also  includes  a  discussion  of  the 
effects  of  switching  condensers  on  and  off  such  circuits. 
He  then  describes  r,ome  of  the  more  important  applica- 
tions of  condensers  and  illustrates  the  great  demand 
there  is  in  the  electrical  industry  for  this  class  of 
apparatus. — Jonmal  A.  I.  E.  E..  November,  1920. 


Electrophysics  and  Magnetism 

Ionization  and  Resonance  Potentials  of  Sonne  Non- 
Metallic  Elements. — F.  L.  Mohler  and  Paul  D.  Foote. 
— The  resonance  and  ionization  potentials  of  phosphorus, 
iodine,  sulphur,  nitrogen,  oxygen  and  hydrogen  have 
been  measured  in  four-electrode  vacuum  tubes  by  meth- 
ods similar  to  those  used  previously  by  the  authors.  The 
results  with  hydrogen  agree  with  the  theoretical  predic- 
tions of  BohW'-Scientific  Paper  No.  1,00,  Oct.  14,  1920. 

Sparking  Voltages  Between  Spherical  Electrodes. — 
Alexander  Russell. — A  theoretical  .study  of  the  matter 
with  exi>erimental  results  which  confirm  the  author's 
calculations.  It  is  asserted  that  some  commonly  ac- 
cepted values  for  sphere  gaps  are  in  error. — Journal  of 
Institute  of  Electrical  Engineers,  London,  October,  1920. 

Electrochemistry  and  Batteries 

Electric  Vers7(s  Combustion  Furnaces  for  Low  Tent" 
peratures. — Electric  furnaces  have  the  advantages  over 
other  furnaces  of  temperature  control,  a  reliable  and 
permanent  source  of  heat  and  lower  maintenance  cost. 
The  greater  cost  of  energy,  on  the  other  hand,  is 
counterbalanced  by  economy  in  space,  auxiliary  equip- 
ment and  operation,  while  the  quality  of  the  product  is 
greatly  enhanced. — Chemical  and  Metallurgical  Engi- 
neering, Nov.  24,  1920. 

Units,  Measurements  and  Instruments 

Multohm  Resistance  Units. — Lilienfeld  and  HOF- 
MANN. — This  is  a  new  type  of  resistance  unit  for  very 
high-resistance  values,  namely,  from  0.1  megohm  to 
about  10  megohms.  The  unit  consists  of  a  glass  tube, 
closed  at  both  ends  and  provided  on  the  inside  with  a 
thin  layer  of  carbon,  usually  running  in  a  spiral  from 
one  end  of  the  tube  to  the  other.  These  resistances  are 
said  to  be  remarkably  constant  from  one  day  to  another, 
but  they  have  a  rather  high  tempei-ature  coefficient — 
0.0016  per  degree  Centigrade.  The  tubes  have  a  di- 
ameter of  10.5  mm.  (0.41  in.)  and  come  in  two  sizes, 
20  cm.  and  54  cm.  long  (8  in.  and  21  in.).  These  units 
stand  respectively  about  40  and  115  watts  continuously 
in  air  and  about  three  times  as  much  in  oil.  Another 
type  of  resistance  unit  with  a  small  temperature  co- 
efficient has  also  been  devised,  where  the  conducting 
layer  is  made  of  a  mixture  of  metal  oxides  instead  of 
carbon. — Elektrotechnische  Zeitschrift,  Nov.  4,  1920. 

Telegraphy,  Telephony  and  Signals 

High-Tcnsion  Direct-Current  Machinery  for  Radio 
Spark  Stations. — Rogowski. — A  detailed  analysis  of  the 
operating  conditions  of  a  high-tension  direct-current 
generator  when  used  to  energize  an  antenna  by  means 
of  a  rotating  spark  gap.  The  machine  is  subjected  to 
severe  strains  due  to  overvoltages  caused  by  resonance 
phenomena,  electric  surges  in  the  winding,  etc.  On  the 
basis  of  analytical  considerations  the  author  explains 
certain  severe  breakdowns  in  a  German  radio  station 
which  occurred  in  a  5,000-volt  double-commutator  ma- 
chine.— -Archiv  fiir  Elektrotechnik,   Sept.   20.    1920. 

Status  of  Static  Frequency  Doubler  in  Radio  Engi- 
neering Practice. — Frederick  C.  Ryan. — The  system  of 
sustaining  wave  generation  based  on  the  use  of  a  radio 
or  high-audio-frequency  alternator  and  frequency  mul- 
tipliers is  considered.  Expressions  for  the  secondary 
voltages  of  the  unloaded  ferromagnetic  doubler  of  the 
polarized-core  type  are  derived  and  explained. — Proceed- 
ings Institute  of  Radio  Enqineers,  December,  1920. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  ■  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Pupin  This  Year's  Edison  Medalist 

ANNOUNCEMENT  is  made  this  week  by  the 
l\  American  Institute  of  Electrical  Engineers  of  the 
1920  award  of  the  Edison  medal  to  Dr.  M.  I.  Pupin 
"for  work  in  mathematical  physics  and  its  application  to 
the  electrical  transmission  of  intelligence."  The  medal 
will  be  presented  to  Dr.  Pupin  Friday  evening,  Feb.  18, 
at  a  session  of  the  midwinter  convention  of  the  Institute 
in  New' York. 

Dr.  Pupin  is  probably  best  known  for  the  invention 
of  the  loading  coil  for  telephone  transmission.  Of  late 
years  he  has  been  devoting  considerable  attention  to  the 
study  of  wireless  phenomena,  and  he  has  already  made 
a  number  of  contributions  to  the  science  of  radio. 


Utility  Not  Justified  in  Asking  Customer 
to  Finance  Service  Connections 

THAT  an  electric  light  and  power  company  "is  not 
justified  in  demanding  that  a  prospective  consumer 
supply  capital  for  the  labor  and  material  required  to 
make  a  service  connection"  was  held  by  the  Public 
Service  Commission  of  Pennsylvania  last  week  in  sus- 
taining the  complaint  of  Elias  Lovell  of  Ashland  against 
the  Eastern  Pennsylvania  Light,  Heat  &  Power  Com- 
pany's rule  requiring  a  deposit  of  $25  before  installing 
service. 

The  commission  says  it  is  "clearly  a  demand  on 
the  part  of  the  company  requiring  the  prospective  con- 
sumer to  finance  a  service  connection."  The  service 
line  of  an  electric  company  to  the  point  of  connection 
just  outside  the  building  of  the  consumer  should  be  the 
property  of  and  installed  by  the  company  at  its  expense, 
the  decision  says. 


Milwaukee  Power  Restrictions  Removed 
on  Opening  of  New  Plant 

RESTRICTIONS  on  the  use  of  power  were  removed  in 
.  IMilwaukee  on  Thursday,  Dec.  23,  when  the  new 
pulverized-coal-fired  Lakeside  power  plant  was  formally 
placed  in  service.  One  20,000-kva.  generating  unit  is  in 
operation,  and  the  second  unit  is  expected  to  be  ready 
during  the  coming  March.  The  first  section  of  the  plant 
now  being  completed  consists  of  two  turbo-generators 
supplied  with  steam  from  eight  1,306-hp.  boilers  operat- 
ing at  300-lb.  pressure  with  200  deg.  superheat.  The 
superheaters  are  being  placed  immediately  above  the 
boiler  tubes,  and  the  economizers  are  mounted  to  one 
side  against  the  boiler-room  walls.  The  coal  pulverizing 
and  drying  section  contains  eight  pulverizers  with  a 
capacity  of  6  tons  per  hour  each.  Provision  has  been 
made  for  storing  100,000  tons  of  coal  in  piles  on  the 
ground,  2,000  tons  in  cars  and  3,500  tons  in  bunkers. 
Condenser  water  is  taken  from  a  circulating-water  pond 
constructed  at  the  lake  through  a  10-ft.  tunnel  designed 


to  provide  circulating  water  for  an  ultimate  capacity  of 
200,000  kw.  Ground  was  broken  for  the  plant  on  Feb. 
18,  1920,  and  the  first  unit  therefore  goes  into  service 
in  a  little  more  than  ten  months  from  the  beginning  of 
construction. 


EW    YORK    and    Chicago    financiers    and    several 
tizens  of  Indiana  are  planning  to  begin  work  in 


String  of  Hydro-Electric  Plants  Planned 
for  Indiana  on  Tippecanoe 

the  spring  on  a  number  of  dams  and  power  units  along 
the  Tippecanoe  River  to  develop  electricity  for  several 
of  the  larger  towns  in  northern  Indiana.  The  plans, 
it  is  reported,  call  for  the  incorporation  of  the  Tippe- 
canoe Power  Company  with  a  capital  stock  of  $3,000,- 
000,  which  will  be  closely  held.  Contracts,  it  is  claimed, 
already  have  been  made  for  the  entire  output  of  energy. 
Among  the  others  intei'ested  in  the  project  are  John  A. 
Shafer  of  Indianapolis,  an  engineer,  who  has  surveyed 
the  project  and  prepared  preliminary  plans;  Samuel 
Thompson,  Mayor  of  Monticello,  and  Curtis  J.  Meeker  of 
Monticello. 

This  first  unit  is  expected  to  develop  20,000  hp.  It  is 
planned  ultimately  to  build  six  other  units  of  the  same 
size  on  the  Tippecanoe  River.  The  corporation  plans  to 
build  other  dams  near  the  mouth  of  the  river,  near 
Springboro,  at  Oakdale,  Tioga,  Norway,  Buffalo,  Pulaski 
and  near  Winamac.  I^  also  plans  to  direct  much  of  the 
surplus  water  of  the  Kankakee  through  the  Yellow  River 
to  the  Tippecanoe  River. 


Application  to  Develop  2,500,000  Hp. 
on  Colorado  River 

APPLICATION  has  been  made  to  the  Federal  Power 
,  Commission  by  the  Southern  California  Edison 
Company  to  develop  2,500,000  hp.  on  the  lower  Colorado 
River.  The  preliminary  plans  contemplate  projects 
above  Boulder  Canyon  at  Marble  Canyon  and  Diamond 
Creek. 

The  total  possible  development  on  the  Colorado  River 
is  estimated  at  4,000,000  hp.,  including  sites  along  the 
Grand  Canyon.  The  river  has  an  annual  run-off  of 
16,000,000  acre-ft.  and  drains  an  area  of  250,000  square 
miles,  a  large  part  of  which  is  in  the  higher  reaches 
of  the  Rocky  Mountains.  Because  of  the  inaccessibility 
of  some  of  the  power  sites  it  has  been  proposed  to  con- 
struct first  the  one  farthest  downstream,  which  is  that 
most  easily  available,  and  upon  its  completion  to  float 
the  material  for  the  next  station  above  on  the  resei'voir 
created  by  the  lower  dam. 

The  stations  will  probably  be  built  for  operation  with 
heads  not  exceeding  500  ft.  and  will  be  without  canal 
lines.  Reference  to  this  development  and  the  utiliza- 
tion of  the  energy  from  it  was  made  in  the  Electrical 
World  for  Oct.  4,  1919,  page  743. 
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Water-Powor  Applications  Now  in  Excess 
of  10,000,000  Hp. 

APPLICATIONS'  for  preliminaiy  permits  or  licenses 
I\  under  the  water-power  act  now  cover  more  than 
10,000,000  hp.  The  horsepower  which  can  be  developed 
by  the  Southern  California  Edison  Company's  Colorado 
River  project  is  estimated  roughly  at  3,500,000  hp.  If 
that  figure  could  be  carried  into  the  total  the  aggre- 
gate of  horsepower  covered  by  all  applications  would  be 
in  excess  of  12,000,000.  Even  if  the  estimate  on  that 
project  were  scaled  down  2,000,000  hp.  the  total  still 
would  be  in  excess  of  10,000,000  hp. 

The  proposed  development  on  the  Colorado  River  is 
regarded  as  doubly  important  because  of  the  fact  that 
it  is  contemplated  to  store  the  entire  flood-water  flow 
of  that  river,  thus  giving  relief  to  the  Imperial  Valley. 


New  Jersey  Court  Sustains  Ousting 
of  Utilities  Commission 

THE  action  of  Governor  Edwards  of  New  Jersey  in 
dismissing  the  four  members  of  the  Board  of  Public 
Utility  Commissioners,  charging  them  with  neglect  of 
duty,  misconduct  in  oflfice  and  favoritism  to  the  corporate 
interests  of  the  state,  has  been  sustained  by  the 
Supreme  Court  of  New  Jersey.  It  is  probable  that  the 
four  commissioners  will  take  an  appeal  to  the  Co'U't  of 
Errors  and  Appeals  as  the  action  of  the  Supreme  Court 
sustained  only  the  right  of  the  Governor  to  remove  the 
commissioners  for  cause  and  did  not  sustain  the  charges 
against  the  members  of  the  board. 

Governor  Edwards  has  issued  a  call  for  a  special  ses- 
sion of  the  Senate  this  week  to  confirm  members  of  a  new 
board.  When  he  dismissed  the  commissioners  in  October 
the  New  Jersey  Senate  refused  to  confirm  his  appoint- 
ments on  the  ground  that  there  was  grave  legal  doubt 
as  to  his  power  to  oust  the  board.  In  political  circles 
in  New  Jersey  it  is  rumored  that  the  Senate  will  again 
refuse  to  confirm  the  new  apppintments  pending  an 
appeal  by  the  four  commissioners. 


Steam  Coal  Prices  in  Heavy 
Decline 

THE  coal  market  is  "saturated,"  declared  an  official 
of  one  of  the  large  Middle  Western  coal  sales  com- 
panies last  week.  The  poorer  grades  of  steam  coal  have 
dropped  from  $2  to  83  cents  a  ton  in  the  Central  West, 
while  the  better  grades  that  have  sold  at  from  $7  to  $8 
are  now  going  begging  at  from  $3.50  to  $4.  In  some 
cases  coal  that  sold  at  from  $8  to  $10  a  few  months  ago 
is  now  going  at  $3  per  ton. 

"There  is  a  greater  supply  than  demand,"  said  George 
W.  Reed,  vice-president  of  the  Peabody  Coal  Company, 
in  a  public  statement  last  week.     "Industries  have  shut 


down  all  over  the  country.  They  have  no  further  use 
for  fuel.  Conditions  are  beginning  to  readjust  them- 
selves. I  would  say  that  the  drop  in  the  price  of  coal  is 
simply  an  indication  of  business  getting  down  to  normal 
competitive  prices." 

The  high  reconsigning  and  demurrage  charges  are 
having  an  effect  in  preventing  the  shipping  of  coal 
except  to  supply  direct  orders.  Several  operators  at  a 
meeting  of  the  Illinois  Coal  Operators'  Association  in 
Chicago  last  week  declared  that  coal  is  being  piled  up 
at  the  mines,  where  full  production  is  in  progress  with- 
out purchasers.  The  indications  in  the  entire  Middle 
Western  territory  are  that  the  wild  speculation  is  past. 


California  Co-operative  Campaign  Em- 
phasizes One  Thing  Each  Month 

A  PROGRAM  for  field  representatives  of  the  Cali- 
fornia Co-operative  Campaign  has  been  outlined  for 
1921  in  which  special  emphasis  will  be  given  each- month 
to  one  subject.  During  1921  the  field  men  will  continue 
the  same  lines  of  work  but  will  give  special  attention 
to  a  single,  particular  phase  of  this  work  during  each 
month  of  the  year.  This  special  effort  will  be  to  pre- 
sent the  subject  chosen  for  each  month  to  meetings 
of  the  electrical  industry  in  all  localities  throughout  the 
state.  Each  subject  will  be  presented  in  an  address 
by  a  representative  of  the  campaign,  followed  by  discus- 
sion and  such  action  as  local  conditions  justify. 

The  following  tentative  program  of  subjects  for  the 
first  six  months  of  1921  has  been  arranged:  January, 
industrial  and  commercial  lighting;  February,  con- 
venient outlets;  March,  contractor-dealer  accounting; 
April,  financing  hydro-electric  development  through 
self-interest;  May,  salesmanship  and  service  to  the 
public ;  June,  responsibility  to  the  industry. 


December  Financing  Brings  Year's  Re- 
ported Total  Up  to  $316,373,000 

THE  December  financing  of  public  utilities,  so  far  as 
electric  light  and  power  companies  are  concerned, 
added  $34,384,000  to  the  year's  total,  making  $316,373,- 
000  reported.  There  are  two  ten-million-dollar  issues, 
both  01  which  are  to  run  for  twenty  years.  One  of 
these,  rffered  by  the  Pacific  Gas  &  Electric  Company  of 
San  Francisco,  yields  7.10  per  cent;  the  other  being 
8  per  cent  interest  and  was  sold  by  the  Kansas  City 
Power  &  Light  Company  at  par.  The  Middle  West 
Utilities  Company  offered  $2,134,000  in  twenty-year 
secured  gold  notes  at  95.25,  to  yield  8.5  per  cent — the 
highest  yield  that  a  security  having  as  long  as  twenty 
years  to  run  has  carried.  The  accompanying  table  has 
an  additional  column  this  month  giving,  whenever  the 
information  was  available,  the  "purpose  of  the  issue." 


Amount  nf 

Name  of  Company  Issue  Period 

Metropolitan  Edi3on  Co..  $1,000,000  15-ycar 

Brooklyn  EdLson  Co.,  Inc 5,000,000  20-ycar 

Pacific  Gas  <t  Electric  Co 10.000.000  20-year 

Consolidated  Gas,  Eleotrin  LiKht  «\: 

Power  Co.  of  Baltimore 5,000,000  25-ycar 

Kansas  Citv  Power  &  J.irht  C„  10,000.000  20-year 

Con-olidated  lltilities  Co       .  250.000  5-year 

Puget  Sound  Power  &  I. iKht  C'lj  1,000.000  5-year 

Middle  We.jtL'tiJtie8  Co 2,134,000  20-year 

Total J34,384,000 


Cla.ss  of  Security 

Hefuruling  and  improvement  mort- 
gage gold  bonds 

(ieneral  mortgage  gold  bonds 

First  and  refunding  mortgage  gold 
bonds 

First  an  1  refunding  mortgage  sink- 
ing-fund gold  bonds 

First  and  refunding  gold  bonds 

Collateral  trust  note 

Gold  coupon  notes 

Secured  gold  notes . 


Purpox-  of  tlw  iNhuo 

Rate 
of 

IlltlTC-t 

Per 

Cent 
Yield 

Offered 
at 

Refunding  antl  new  r<>iir;truction. 
New  construction 

B 
7 

8   5 
7  25 

95  82 

Refunding  and  ru-w  construction  ,  . 

,      7 

7   10 

99 

Refunding  and  new  cr>nstruction 

7  5 
8 
8 
8 
.     8 

7  75 
8 

8 

8  5 

97  25 
100 

New  construction 

i'ar 

95.25 
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Niagara  Power  Applications  to  Be 
Heard  January  24 

THE  various  applications  for  water-power  rights  on 
the  Niagara  River  will  be  the  subject  of  a  hearing 
before  the  Federal  Power  Commission  on  Jan.  24.  This 
date  was  set  by  the  commission  at  its  regular  meeting 
Dec.  27.  The  hearing  will  be  conducted  in  the  building 
of  the  Interior  Department  in  Washington. 


government  ownership  of  the  plant  which  it  will  be 
necessary  to  erect.  This  is  advisable,  he  believes,  since 
the  government  is  one  of  the  large  district's  consumers 
of  electric  power  in  the  District  of  Columbia. 


Higher  Rates  Wait  on  Improved  Service 

AN  APPLICATION  of  the  Wisconsin  Traction,  Light, 
.  Heat  &  Power  Company  for  increased  rates  at 
Neenah,  Wis.,  was  denied  recently  by  the  Wisconsin 
Railroad  Contmission.  No  further  consideration  will 
be  given  to  demands  for  increased  rates,  the  commis- 
sion told  the  company,  until  "it  shall  have  been  shown 
to  the  satisfaction  of  the  commission  that  substantial 
progress  is  being  made  in  the  rendering  of  service  and 
good  faith  shown.  This  decision  is  in  line  with  one 
by  the  Illinois  commission  reported  in  the  Electrical 
World  for  Dec.  18    (page  1228). 


Basic  Rates  for  Government  Electrical 
Workers 

IN  THE  revised  reclassification  bill  which  a  Con- 
gressional committee  has  now  under  preparation  it 
is  understood  that  the  following  basic  rates  have  been 
agreed  upon  for  electrical  workers  in  the  government 
service:  Electrician,  $1  an  hour;  foreman  electrician, 
$2,340  per  annum;  dynamo  tender,  $1,380  to  $1,500: 
electric  substation  operator,  $1,680;  assistant  electric 
substation  operator,  $1,200  to  $1,800;  electric  switch- 
board operator,  $1,680. 


Great  Falls  Development  Reported 
Favorably 

A  FAVORABLE  report  as  to  the  feasibility  of 
utilizing  Great  Falls,  on  the  Potomac,  near  Wash- 
ington, D.  C,  for  power  purposes,  was  submitted  to 
Congress  Dec.  27.  Gen.  Lansing  H.  Beach,  the  chief  of 
engineers,  in  his  letter  of  transmittal,  said: 

"Major  Max  T.T.ler  has  reached  the  conclusion  that  a 
power  development  of  from  45,000  kw.  to  50,000  kw.  is 
possible  and  that  its  costs  will  be  such  as  to  permit  the 
delivery  of  intermittent  power  at  a  total  cost,  including 
all  proper  overhead  and  transmission  charges,  of  about 
5  mills  per  horsepower  at  substations  in  the  city  of 
Washington  at  a  voltage  of  6,600.  This  estimate 
includes  the  cost  of  the  high-tension  transmission  line 
and  of  three  local  substations.  Storage  possibilities 
were  found  not  to  be  very  favorable  unless  an  ultimate 
development  of  a  total  head  of  about  200  ft.  is  decided 
upon  as  desirable,  thereby  permitting  the  storage  to  be 
used  twice,  once  in  each  stage  of  the  development.'' 

Owing  to  the  illness  of  Major  Tyler  it  was  impos- 
sible to  submit  the  entire  report,  but  it  is  understood 
that  the  plan  which  will  be  recommended  favors  the 
continued  operation  of  the  large  steam  plant  which  is 
the  present  source  of  power  for  the  District  of  Columbia 
and  its  vicinity. 

On  hearing  that  the  engineers  again  have  reported 
favorably  on  the  development  of  water  power  at  Great 
Falls,  Senator  Norris  of  Nebraska  announced  that  he 
would  press  for  consideration  a  bill  providing  for  the 
early    development    of   this    water   power.      He    favors 


President  Edgar  Receives 
Birthday  Surprise 

CHARLES  L.  EDGAR, 
president  of  the  Edison 
Electric  Illuminating  Com- 
pany of  Boston,  was  surprised 
by  the  2,300  employees  of  the 
company  last  week,  on  the 
occasion  of  his  sixtieth  birth- 
day anniversary,  when  a  com- 
mittee of  fourteen,  headed  by 
I.  E.  Moultrop,  presented  him 
with  a  gold  wrist  watch  suit- 
ably engraved,  a  set  of  sap- 
phire and  gold  cuff  links  and 
an  illuminated  parchment 
expressing  the  great  esteem  in 
which  he  is  held  by  those  in  the  service  of  the  organiza- 
tion. The  women  employees  of  the  company  gave  the 
cuff  links,  and  all  shared  in  the  other  gifts.  The  parch- 
ment expressed  the  employees'  gratitude  that  so  many 
years  of  Mr.  Edgar's  life  have  been  devoted  to  the 
development  of  the  company  and  the  wish  that  there  may 
be  many  more  of  pleasant  relations  and  even  greater 
successes. 


CHARLES  L.  EDGAR 


Referendiun  on  Home  Rule  for  Chicago 

HOME  rule  for  Chicago  carried  as  far  as  Chicago 
itself  will  accept  on  a  popular  referendum  vote  is 
the  latest  version  of  the  Illinois  utilities  commission 
situation.  It  is  expected  that  Governor-elect  Small  will 
insist  in  his  inaugural  upon  legislative  action  that  will 
let  Chicago  at  least  establish  a  local  transportation  dis- 
trict. Mr.  Small's  campaign  included  among  its  chief 
policies  the  abolition  of  the  present  utilities  commission 
and  a  return  to  home  rule  for  the  entire  state.  It  has 
been  expected  in  many  quarters  that  the  issue  would 
simmer  down  to  either  home  rule  for  Chicago  or  a 
separate  commission  to  handle  Chicago  utility  problems. 


Standby  Fuel  Clause  Established 
by  Montpelier  Company 

THE  Montpelier  &  Barre  (Vt.)  Light  &  Power  Com- 
pany, a  Tenney  property,  has  filed  a  fuel  clause  with 
the  Vermont  Public  Service  Commission  providing  that 
whenever  during  any  month  or  part  thereof  in  which 
power  service  is  furnished  by  the  company  under  its 
Schedule  E  it  shall  be  necessary  for  the  company  to 
operate  its  steam  generating  stations  to  supply  this 
power  service,  in  whole  or  in  part,  then,  in  addition  to 
the  prices  named  in  the  schedule,  there  will  be  made 
and  become  payable  a  charge  per  kilov/att-hour  obtained 
by  dividing  the  cost  of  fuel  at  the  generating  station 
by  the  kilowatt-hours  sold  for  power  purposes.  All 
additional  charges  to  the  customer  due  to  the  foregoing 
terms  are  to  be  made  at  the  time  the  regular  monthly 
bill  is  rendered  and  to  be  included  as  a  part  of  the 
regular  bill.  Such  charges  are  based  upon  the  cost  of 
fuel  and  the  kilowatt-hours  sold  for  power  purposes 
during  the  calendar  month  immediatelv  preceding  the 
date  of  the  bill. 
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Group  Buying  of  Coal  Suggested 
for  German  Utilities 

JN  OPPOSITION  to  the  proposal  for  nationalization 
of  the  coal  mine.s  of  Germany  comes  a  counter-pi'o- 
posal  from  the  German  "coal  king"  Stinnes  for  co- 
operative combinations  of  large  consumers  of  coal, 
such  as  electric  light  and  power  companies,  gas  plants, 
manufacturing  plants  and  others,  and  for  a  correspond- 
ing number  of  coal  mines  sufficient  for  their  supply. 
Each  of  these  groups,  it  is  proposed,  shall  have  a  board 
to  regulate  prices  and  distribution,  and  in  these  boards 
the  consumers  shall  have  the  majority.  It  is  further 
suggested  that  such  consumer  groups  should  gradually 
buy  up  the  control  of  the  coal  mines. 


University  Extension  Course  for 
Meternien 

A  SHORT  intensive  course  for  electric  metermen  has 
been  announced  by  the  College  of  Engineering  and 
the  extension  division  of  the  University  of  Wisconsin, 
Madison,  Wis.,  in  co-operation  with  the  Railroad 
Commission  of  Wisconsin  and  the  Wisconsin  Electrical 
Association.  This  course  will  be  held  at  the  engineering 
college  laboratory  from  Jan.  31  to  Feb.  4,  1921.  The 
work  will  be  adapted  to  the  needs  of  the  men  and  will  be 
conducted  by  lectures  and  a  graded  series  of  tests  or 
tasks.  A  fee  of  $10  will  be  charged  each  student  to  pay 
for  power,  supplies,  and  oth«r  incidental  expenses. 


Mexico  to  Develop  a  100,000  Hp. 
Hydro-Electric  Project 

THE  Government  of  the  State  of  San  Luis  Potosi, 
Mexico,  has  just  awarded  to  E.  E.  Thonxas  of  Tam- 
pico  a  contract  for  the  construction  of  a  dam  and  water 
storage  reservoir  in  the  Rio  Verde  Valley  to  develop 
100,000  hp.  for  hydro-electric  and  irrigation  purposes. 
It  is  said  that  the  dam  will  cost  approximately  $2,000,000 
American  money.  Engineers  are  now  making  a  sui'vey. 
According  to  Mr.  Thomas,  actual  construction  work  will 
start  about  Jan.  1,  and  it  is  expected  that  the  work  will 
be  completed  within  two  years. 

The  contract  is  the  first  of  its  kind  to  be  given  out 
since  the  beginning  of  the  revolution  ten  years  ago  and 
the  second  that  the  State  of  San  Luis  Potosi  has  awarded 
in  its  history.  All  of  the  work  will  be  under  the  super- 
vision of  American  engineers. 


San  Francisco  Electrical  Development 
League  Sells  Utility  Stock 

THE  Electrical  Development  League  of  San  Francisco 
has  recently  organized  a  committee  which  is  can- 
vassing all  the  members  of  the  electrical  industry  in  the 
central  portion  of  California  to  solicit  subscriptions  to 
the  securities  of  the  local  power  companies.  The  results 
of  the  first  two  weeks'  work  show  146  subscribers  and 
total  sales  of  .363  shares  of  stock.  Stocks  of  the  Pacific 
Gas  &  Electric  Company,  the  Great  Western  Power 
Company  and  the  San  Joaquin  Light  &  Power  Company 
are  sold. 

Although  the  totai  amount  of  capital  obtained  in  this 
way  may  not  be  great,  the  backing  of  the  entire  industry 
as  well  as  of  the  general  public  is  considered  vital  to 
the  success  of  the  tremendous  programs  of  power 
development  now  under  way  and  contemplated  in 
California.      In    organizing    its    work    the    committee. 


headed  by  W.  S.  Berry,  Western  Electric  Company,  took 
into  consideration  the  principles  outlined  by  W.  H. 
Hodge  in  his  article  on  "Customer  Ownership  of  Securi- 
ties" in  the  Electrical  World  for  Nov.  20,  1920,  page 
1018.  Plans  are  being  made  to  undertake  a  similar 
stock-selling  campaign  in  southern  California. 

New  York  State  Water-Power  Legislation 
Coming  Up 

ONE  of  the  more  important  functions  that  the  incom- 
ing New  York  State  Legislature  of  1921  will  be 
called  upon  to  perform  is  the  repassage  of  the  Ferris 
amendment  to  the  constitution.  This  amendment  has 
to  do  with  the  development  by  the  state  and  by  corpora- 
tions of  the  water  powers  within  the  state  and  with 
their  regulation  when  developed.  The  amendment  to 
the  constitution  was  passed  by  the  Legislature  of  1920, 
but  in  order  to  be  voted  on  by  the  people  at  the  next 
general  election  it  must  be  repassed  by  the  Legislature 
of  1921.  The  Ferris  amendment  is  designed  to  provide 
an  ultimate  system  of  development  of  all  of  the  state's 
water  powers,  to  insure  the  encouragement  by  the  state 
of  their  development,  to  promote  the  more  general  use 
of  electricity  in  commerce  and  transportation  as  well  as 
in  heating  and  lighting,  and  to  reduce  the  cost  of  pro- 
duction of  electrical  energy  to  a  minimum. 


Electrical  Safety  to  Be  Keynote  of 
Western  Inspectors'  Meeting 

CENTRAL-STATION  men,  manufacturers  and  other 
non-members  of  the  Western  Association  of  Elec- 
trical Inspectors  have  been  invited  to  contribute  to  the 
sixteenth  annual  convention  of  the  association,  which 
will  be  held  at  the  Hotel  Statler,  Detroit,  on  Jan.  25, 
26,  27  and  28.  The  principal  subjects  to  be  brought 
up  for  discussion  are  the  safe  use  of  primary  service 
on  customei-s'  premises,  the  grounding  of  electric  cir- 
cuits and  apparatus,  safeguarding  electric  fixtures,  and 
ways  and  means  of  improving  old  and  defective  wiring 
installations.  The  tentative  program  prepared  by  Sec- 
retary W.  S.  Boyd,  Chicago,  is  as  follows: 

Tuesday,  Jan.  2.5 

Morning  Session. — Reports  of  officers  and  committees; 
illustrated  address,  "The  Electric  Furnace,"  by  Edwin  L. 
Crosby,  Detroit  Electric  Furnace  Company;  "The  Location, 
Construction  and  Equipment  of  Transformer  Vaults,"  by 
Hubert  J.  Clark,  engineer  Oklahoma  Inspection  Bureau 
(discussion  to  be  led  by  Lee  Granger,  assistant  superintend- 
ent overhead  lines  Detroit  Edison  Company)  ;  "The  Under- 
writers' Laboratories,"  by  George  B.  Muldaur,  general  agent 
Underwriters'  Laboratories,  Chicago;  "Regulating  Motion- 
Picture  Theaters,"  by  Washington  Devereux,  chief  elec- 
trical inspector  Philadelphia  Fire  Underwriters'  Association. 

Afternoon  Session. — General  subject,  "Grounding  of  Elec- 
tric Circuits  and  Apparatus":  (a)  "The  History  of  the 
Grounding  of  Secondaries,"  by  F.  A.  Barron,  General  Elec- 
tric Company;  (b)  "The  Central  Station's  Responsibility" 
(speaker  to  be  announced  later)  ;  (c)  "The  Electrical  Con- 
tractor's Responsibility,"  by  Emil  Anderson,  Standard  Elec- 
tric Company,  Minneapolis;  (d)  "Municipal  Co-operation," 
by  Gerald  J.  Wagner,  director  of  public  service.  Grand 
Rapids,  Mich.;  (e)  "Grounding  Rules"  (speaker  to  be 
announced  later).'  General  subject,  "Safeguarding  Electric 
Fixtures":  (a)  "Manufacturing  and  Shipping  Problems," 
by  C.  H.  Hofrichter,  secretary  National  Council  of  Light- 
ing Fixture  Manufacturers;  (b)  "Factory  Inspection  Prob- 
lems," by  Dana  Pierce,  vice-president  Underwi-iters'  Labo- 
ratories, New  York;  (c)  "Installation  Problems,"  by  J.  L. 
Wolf,  secretary  Lighting  Fixture  Dealers'  Association  of 
America,    Detroit;     (d)    "Inspection    Problems,"   by    Victor 
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H.  Tousley,  chief  electrical  inspector,  Chicago.  "Inductive 
Interfei-ence  with  Signal  Circuits,"  by  W.  J.  Canada,  di- 
rector of  engineering,  N.  E.  L.  A. 

Wednesday,  Jan.  26 

Morning  Sessio7i.  —  "Effect  of  Electrical  Inspection  and 
Municipal  Fire-Alarm  Systems  on  Fire  Insurance  Rates," 
by  F.  A.  Raymond,  National  Board  of  Fire  Underwriters, 
New  York;  general  subject,  "Improving  Old  and  Defective 
Wiring  Installations":  (a)  "The  Municipal  Inspector's 
Method,"  by  Ben  W.  Clark,  chief  electrical  inspector,  De- 
troit; (b)  "The  UnderwTiters'  Inspector's  Method,"  by  F.  G. 
Waldenfels,  chief  electrical  inspector  Chicago  Board  of 
Underwriters;  (c)  "Central-Station  Co-operation,"  by  L.  D. 
Smith,  general  superintendent  Minneapolis  General  Electric 
Company. 

Afternoon  Session. — "Electric  Welding  of  Traction  Rails," 
by  H.  M.  Gould,  electrical  engineer  Street  Railway  Commis- 
sion, Detroit;  discussion  of  inspectors'  problems  previously 
submitted  to  the  secretary  in  writing. 

New  business  reports  of  special  committees,  report 
of  the  nominating  committee  and  the  election  of  officers 
take  place  on  Thursday,  Jan.  27,  and  Friday,  Jan.  28. 
is  to  be  given  over  to  inspection  trips  in  and  around 
Detroit. 


Kansas  City  Plans  Educational 
Electrical  SIiom* 

AN  ELECTRIC  show  that  will  be  educational  rather 
L  than  spectacular  is  the  aim  of  the  executive  com- 
mittee of  the  Electrical  Trades  Exposition  Company, 
which  will  conduct  Kansas  City's  show  next  March.  Ex- 
hibitors are  to  be  required  either  to  illustrate  the  devel- 
opment of  the  use  of  electric  power  or  to  educate  those 
interested  as  to  the  reasons  for  results  obtained  from 
the  processes  on  exhibition.  A  model  electrical  home 
is  being  arranged  for,  and  the  domestic  science  depart- 
ment of  the  public  schools  will  conduct  electric  cooking 
demonstrations.  A  lighting  plan  that  will  demonstrate 
what  can  be  accomplished  by  properly  w-orked-out  illu- 
mination schemes  is  also  planned. 


Government  Engineers*  Salary 
Bill  Provisions 

THE  bill  providing  for  the  classification  of  salaries 
for  civilian  positions  in  the  government  service 
fixes  the  rate  of  pay  at  from  $1,800  to  $2,160  for  all 
junior  engineers,  who  are  "to  perform  under  immediate 
supervision  the  simplest  kinds  of  work  in  engineering 
requiring  professional  training."  The  salarj'  rates  of 
the  next  group  are  from  $2,340  to  $2,880.  Assistant 
engineers  coming  in  that  group  are  "to  perform  under 
general  direction  assigned  work  in  engineering  requir- 
ing professional  training  and  previous  e.xperience,  but 
not  the  exercise  of  independent  judgment." 

The  I'ange  of  annual  compensation  in  the  next 
engineer  group  is  from  $3,120  to  $3,840.  Engineers 
falling  in  that  group  are  "to  perform  independently  or 
with  a  small  number  of  subordinates  responsible  pro- 
fessional work  in  engineering  requiring  extended  train- 
ing and  considerable  previous  experience." 

In  the  next  gi-ade  the  range  of  compensation  is  from 
$4,140  to  $5,040.  Those  falling  in  that  group  are  known 
as  senior  engineers,  who  are  "to  perform  independent 
and  highly  expert  work  in  engineering  or  to  be  respon- 
sible for  the  administration  of  a  minor  division  of  a 
large  or  a  major  division  of  a  small  engineering 
organization." 

The    salary    in    the  next    group    is    $5,400    and    up. 


Those  falling  in  that  group  are  known  as  principal 
engineers,  who  are  "to  act  as  head  of  the  major  division 
of  a  large  engineering  organization,  or  as  assistant  head 
of  a  large  engineering  organization,  or  as  head  of  a 
small  engineering  organization,  or  to  serve  as  consult- 
ing specialist  on  the  most  important  engineering  plans, 
or  to  carry  on  the  most  advanced  engineering  research." 
In  the  next  group  the  annual  compensation  is  to  be 
$6,000  and  up.  The  group  covers  those  qualified  to  act 
as  technical  and  administrative  heads  of  a  major 
engineering  bureau  or  organization. 


Vermont's  New  Engineer  Governor 
Takes  Office 


VERMONT'S  new  state 
administration  takes  of- 
fice in  January.  It  will  be 
headed  by  an  engineer  of 
national  reputation,  James 
Hartness,  former  president 
of  the  American  Society  of 
Mechanical  Engineers,  ma- 
chine tool  builder  and  inven- 
tor, amateur  astronomer  and 
aviator,  and  fellow  of  the 
American  Association  for 
the  Advancement  of  Science. 


Water  Study  Important  in  Large  Steam- 
Plant  Development 

THE  use  of  water  in  the  operation  of  steam  plants 
as  a  factor  in  any  study  of  the  water  resources  of 
a  state  was  stressed  by  N.  C.  Grover,  chief  hydraulic 
engineer  for  the  United  States  G€ological  Survey,  in 
an  address  before  the  Kansas  Engineering  Society  of 
Topeka  on  Thursday,  Dec.  16.  Mr.  Grover  pointed  out 
that  for  each  ton  of  coal  used  in  a  modern  steam  plant 
approximately  800  tons  of  water  is  required,  and  that 
in  any  locality  depending  on  steam  power  the  avail- 
ability of  water  for  such  use  will  determine  industrial 
development.  The  abundant  supply  of  coal  in  various 
sections  of  the  United  States  was  discussed,  but  Mr. 
Grover  warned  the  engineers  that  the  supply  from  the 
thick  veins  of  the  Eastern  fields  would  be  exhausted  in 
from  one  to  two  generations.  Industry  must  then  turn 
to  poorer  grades  that  will  be  mined  at  higher  costs.  The 
available  water  supplies  in  the  Middle  Western  States 
will  thus  become  a  more  important  factor,  as  on  this 
supply  and  its  location  will  depend  the  possibility  of 
establishing  large  plants  that  can  produce  pow-er  at  an 
economical  figure.  The  speaker  urged  that  every  study 
of  water  resources  include  the  use  of  the  supply  for 
power  production  purposes  and  indicated  his  belief  that 
as  the  cheaper  fuel  supplies  of  the  East  were  exhausted 
a  migration  of  industries  closer  to  the  fuel  supplies  of 
the  West  and  Middle  West  would  occur. 

The  committee  on  electrical  engineering  presented  a 
report  in  which  closer  co-operation  of  the  electrical 
engineers  with  the  Kansas  Engineering  Society  was 
urged,  particularly  in  view  of  the  study  of  water  re- 
sources now  being  undertaken  by  the  state.  In  this 
study  all  engineers  are  interested,  the  electrical  engi- 
neers in  utility  work  being  especially  concerned  from 
the  standpoint  of  future  power  supply. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Emergency  Central-Station  Service 
Helps  Out  Municipal  Plants. — The  city 
of  Idaho  Falls,  Idaho,  faced  a  serious 
situation  recently  when  the  freezing  of 
Snake  River  caused  a  complete  tie-up 
of  the  municipal  power  and  pumping 
plants,  cutting  off  the  city's  water  sup- 
ply and  depriving  it  of  fire  protection. 
Faced  with  grave  danger,  the  city 
sought  and  obtained  emergency  service 
from  the  Utah  Power  &  Light  Com- 
pany's lines,  and  in  a  few  hours  the 
plants  were  again  in  operation. 

Accidents  and  Electricity. — Although 
Wisconsin's  record  of  accidental  death 
and  disability  in  1919  was  the  worst  in 
the  history  of  the  state,  it  is  interest- 
ing to  note  the  small  part  that  elec- 
tricity played  as  a  cause.  Out  of  a 
total  of  14,995  casualties  only  75  were 
attributed  to  electricity,  and  out  of 
2,870,803  days  lost  through  accidents 
only  82,395  were  chargeable  to  elec- 
trical accidents.  Electricity  brought  up 
the  rear  in  the  list,  with  one-half  of 
1  per  cent  of  the  total  casualties  in 
the  state. 

A  Long-Distance  Concert. — Recently 
Louisa  Tetrazzini,  the  grand  opera 
prima  donna,  standing  in  her  apartment 
in  a  New  York  hotel,  sang  four  songs 
into  a  specially  equipped  telephone, 
tuned  to  transpose  her  voice  to  the 
telephonic  receiving  sets  with  which 
nearly  all  of  the  vessels  of  the  United 
States  Navy  are  now  equipped.  Ampli- 
fiers on  board  all  ships  of  the  navy  at 
sea  and  in  port  within  a  radius  of  400 
miles  had  been  rigged  to  project  Tetraz- 
zini's  voice  on  shipboard.  The  crews 
were  assembled  at  the  hour  set  for  the 
concert,  and  telephonic  radio  stations 
v;ere  ordered  to  suspend  traffic  for 
thirty  minutes.  The  concert  was  offi- 
cially  reported   a   success. 

Water  Shortage  and  Oil  Supply  in 
California. — A  record  use  of  oil  in  1920 
in  the  manufacture  of  electrical  energy 
is  reported  by  the  Railroad  Commis- 
sion of  California.  Steam-made  elec- 
tricity necessitated  by  the  water  short- 
age was  responsible  for  an  enormous 
increase  in  oil  consumption,  the  com- 
mission estimating  the  total  figures 
for  the  year's  use  by  utilities  selling 
gas  and  electricity  at  about  0,000,000 
bbl.,  or  1,000,000  bbl.  more  than  is  used 
in  normal  years.  Increase  in  the  price 
of  oil  ranged  from  70  cents  a  barrel  to 
$2,  varying  according  to  location.  A 
material  reduction  in  the  use  of  oil, 
however,  is  expected  by  the  commis- 
sion as  a  result  of  hydro-electric  de- 
velopments under  way  apd  in  prospect. 


Extensive  Icelandic  Program  of  Wa- 
ter-I'ower  Development. — Magnus  Gud- 
mandsson,  the  Finance  Minister  of  Ice- 
land, has  arrived  at  Copenhagen  to  ob- 
tain the  consent  of  the  Danish  govern- 
ment to  an  Mct  for  the  aevelopment  of 
the  copious  water  powers  of  the  fros-eii 
island.  An  extensive  program  of  hy- 
dro-electric development  is  favored  by 
the  Icelanders,  but  the  capital  for  it 
must  be  raised  elsewhere. 

Wireless  Telephony  as  a  Police  Aid. — 

The  use  of  the  wireless  telephone  as  an 
aid  in  the  prevention  and  detection  of 
crime  is  being  tested  by  the  Police  De- 
partment of  St.  Louis.  A  sending  out- 
fit with  a  range  of  40  miles  has  been 
installed  at  the  police  headquarters  and 
three  automobiles  have  been  equipped 
with  receiving  apparatus.  By  this 
means  it  is  possible  to  change  the 
orders  of  a  squad  while  it  is  at  work. 
One  man  in  each  automobile  has  the 
receiver  strapped  to  his  head  at  all 
times.  If,  for  instance,  a  squad  were 
sent  out  on  a  false  clew  and  correct  in- 
formation reached  headquarters  after 
the  men  had  left,  it  would  be  possible 
to  stop  the  wild-goose  chase  and  give 
the  squad  the  proper  orders. 

Detroit  Edison's  New  Service  Kuild- 
ing. — The  ten-story  service  building 
of  the  Detroit  Edison  Company  is 
nearing  completion  and  viall,  the  house 
organ  of  that  company  announces,  be 
ready  for  occupancy  early  in  1921.  It 
occupies  a  whole  block  at  2030  Second 
Avenue  and  is  ten  stories  in  height. 
The  sales  department  will  be  on  the 
first  floor,  the  accounting  department, 
laboratoi-y,  meter-testing  department 
and  various  other  departments  on  the 
second,  third  and  fourth  floors,  and 
the  e.xecutive  offices  on  the  fifth.  The 
next  three  floors  will  house  the  con- 
struction engineering  offices,  di'afting 
rooms,  "trouble  board"  and  so  forth. 
On  the  ninth  floor  there  will  be  an 
auditorium,  a  cafeteria  and  kitchen 
and  women's  rest  rooms,  and  on  the 
tenth  a  men's  lobby,  a  classroom  and 
private  dining  rooms. 

Newfoundland  as  a  Field  for  Hydro- 
Electricity. — The  ancient  British  colony 
of  Newfoundland  has  virtually  no  rural 
roads,  and  most  of  the  inhabitants  live 
on  the  coast.  There  is,  however,  an 
abundance  of  water  power,  and  Lord 
N'orthcliffe,  the  English  newspaper 
proprietor,  has  established  large  paper 
mills  in  the  northeastern  interior.  An 
investigation  by  Canadian  interests 
which  hold  options  on  power  and  pulp 
concessions  on  the  south  coast  has  re- 
cently led  to  a  survey  of  the  Bay  d'Est 
River  and  the  lakes  tributary  to  it. 
These  lakes,  the  surveyor  reported,  offer 
.splendid  facilities  for  water  storage,  as 
the  level  of  some  of  them  can  be  raised 
25  ft.  by  inexpensive  dams.  From  the 
lowest  of  the  storage  lakes  to  tidewater 
at  the  mouth  of  the  river  there  is  a 
fall  of  500  ft.,  making  possible  the 
development  of  75,000  hp.  An  industry 
capitalized  at  $10,000,000  will  be  estab- 
lished on  the  river  if  the  plans  now 
under  consideration  are  carried  out. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Ohio  Association  Committee  Meet- 
ings.— The  new-business  co-operations 
committee  of  the  Ohio  Electric  Light 
Association  is  scheduled  to  meet  at 
Cincinnati  on  .Ian.  20,  the  transmission 
and  distribution  committee  at  Columbus 
on  Jan.  20,  and  the  meter  committee 
at  Cleveland   on  Jan.   21. 

Electric  Club  of  Chicago. — Officers  of 
this  club  for  the  ensuin^  yeai'  were 
recently  elected  as  follows:  President, 
W.  H.  Colman;  vice-president,  A.  G. 
de  Clercq;  second  vice-president,  E.  F. 
Kirkpatrick;  secretary-treasurei-,  E.  E. 
Williams;  three-year  trustee,  W.  E.  Bis- 
choff;  directors  at  large,  T.  J.  Rider, 
Jr.,   and   Harold   Alniert. 

Mechanical  Engineers'  January  Meet- 
ings.— Among  the  meetings  of  the  A. 
S.  M.  E.  to  be  held  this  month  are  one 
at  Atlanta,  on  Jan.  25,  when  water- 
power  development  will  be  discussed 
by  B.  N.  Hall  of  the  Georgia  Railway  & 
Power  Company,  and  one  at  Philadel- 
phia on  the  same  date,  when  Julian  S. 
Simsohn  will  deal  with  water  treatment 
for  boilers. 

Birmingham    Section,    A.    I.    and    S. 

E.  E. — The  program  arranged  for  the 
meeting  of  this  section  on  Jan.  27  in- 
cludes a  paper  on  "Alternating  Current 
in  Byproduct  Plants,"  by  W.  V.  Dunn, 
chief  electrician  Tennessee  Coal,  Iron 
&  Railroad  Company,  Fairfield,  Ala., 
and  one  on  "Direct  Current  in  By- 
product Plants,"  by  E.  R.  Winters,  chief 
electrician  Woodwax'd  Iron  Company, 
Woodward,  Ala. 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

Asociation  of  Iron  and  Steel  Rlectrical  En- 
gineers— Philadelphia  Section.  Jan.  8  ; 
Cleveland  Section,  .fan.  10  :  Chicago 
.Section,  Jan.  15  ;  Pittsburgh  Section, 
Jan.    15  ;  Birmingham  Section,  Jan.   27. 

American  Institute  of  Electrical  Engineers 
— .\kron-Cleveland,  Jan.  14;  Portland 
(Ore.)  Section,  Jan.  10:  Boston  Sec- 
tion. Jan.  11  ;  Pittsfield  Section.  Jan. 
20;  Chicago  Section,  Jan.   24. 

VN'i.sconsin  State  .Association  of  Electrical 
Contractors  and  Dealers — Milwaukee, 
Jan.   1!)  and  20. 

American  Washing  Machine  Association — 
Chicago.    Jan.    1!)    and    20. 

.\merican  Society  of  Civil  Engineers — New 
York,   Jan.  19. 

Western  Association  of  Electrical  Inspect- 
ors— Detroit,   Jan.   25-27. 

Association  of  Municipal  Electrical  Utilities 
of   Ontario — Toronto,    Jan.    27    and    28. 

A.  I.  E.  E.  (New  York  Section)  and  A.  S. 
M.  E.  (Metropolitan  Section)  —  New 
York,   Jan.  28. 

Florida  Engineering  Society — Lakeland. 
Fla.,  Fob.   7  and  8. 

A.  I.  E.  E. — Midwinter  convention.  New 
York,   Feb.    lG-18. 

American  Physical  Society — New  York. 
Feb    25  and  26. 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  inyolving  or  affecting  electric 

light  and  power  utilities 


Electricity     for    X-Ray    Machines. — 

Electric  service  for  motors  used  in 
operating  X-ray  machines  should,  the 
North  Dakota  Board  of  Railropd  Com- 
missioners has  declared,  be  classed  as 
power  ser\ice  and  should  carry  the 
power  rate,  including  the  regular  mini- 
mum monthly  service  cha.-ge  based 
upon  horsepower  of  connected  load. 

Abolition  of  Surcharge. — The  Ari- 
zona Corporation  Commission  has  or- 
dered the  Tucson  Gas,  Electric  Light  & 
Power  Company  to  discontinue  its  sur- 
charge on  minimum  bills.  The  com- 
pany was  authorized  to  collect  a  sur- 
charge by  an  order  issued  May  25, 
1918;  but  the  commission  as  the  re- 
sult of  an  investigation  made  on  its 
own  initiative  held  that  changing  con- 
ditions made  this  increase  no  longer 
warrantable  where  commercial  lighting 
business  or  residence  consumption  does 
not  exceed  8  kw.-hr.  or  where  municipal 
power  falls  within  the  minimum  desig- 
nated in  the  company's  rate  schedule. 

Different  Departments  of  Utility 
Must    Be    Considered   Separately. — The 

Colorado  Public  Utilities  Commission 
has  declared  in  passing  upon  an  appli- 
cation from  the  Ti-inidad  Electric 
Transmission  Railway  for  permission  to 
abandon  certain  service  that  the  ex- 
penses and  earnings  of  the  street-rail- 
way department  of  a  utility  which 
operates  also  electric  and  gas  depart- 
ments must  be  considered  separately 
even  though  the  utility  has  received 
valuable  franchises  and  street-lighting 
contracts  upon  the  understanding  that 
the  car  lines  could  not  be  operated  at 
a  profit  for  some  time,  and  notwith- 
standing that  the  return  to  the  company 
as  a  whole  is  reasonable. 

Service    and    Minimum    Charges. — A 

service  charge  is  fairer  and  more  equi- 
table than  a  minimum  charge,  according 
to  an  opinion  of  the  New  York  Public 
Service  Commission,  Second  District, 
because  under  the  minimum  charge  the 
less  energy  a  consumer  uses  the  more 
he  pays  for  having  the  privilege  of 
using  the  service  whether  he  lequires  it 
or  not,  while  under  a  service  charge  the 
cost  of  having  the  service  available  for 
use  is  borne  equally  by  all  consumers 
and  not  entirely  by  the  small  consumers, 
as  is  the  result  with  a  minimum  charge. 
The  commission  refused  to  approve  a 
minimum  bill  of  $2.50  for  private  con- 
sumers where  in  the  year  just  past  the 
bills  of  only  four  patrons  exceeded  that 
amount  and  where  the  increase  would 
double  the  bills  of  three-fourths  of  the 
consumers. 


Duty  to  Render  Service. — Public  ;' 
Utilities  may  not  refuse  reasonable  : 
extensions  for  service,  the  Missouri  : 
Public  Service  Commission  has  de-  • 
clared,  merely  because  the  immediate  ■ 
compensation  therefrom  is  inadequate,  [ 
but  are  obligated  to  make  extensions  : 
which  will  be  at  once  self-supporting  : 
or  which  give  assurance  of  ultimately  ; 
becoming  so,  and  others  upon  equitable  : 
terms.  : 

.Justification  of  Coal  Riders. — In  ap-  "' 
proving  the  inclusion  of  a  variable  fuel 
clause  in  the  rates  of  the  Missouri 
Public  Utilities  Company  for  seventeen 
places  served  by  it  the  Public  Service 
Commission  of  the  state  observed  that 
the  condition  in  which  a  utility  in- 
curring approximately  one-half  of  its 
production  expenditures  for  coal  is 
thrown  when  a  severe  increase  in  the 
cost  of  fuel  occurs  justifies  the  appli- 
cation of  variable  rates  equitably  based 
upon  the  costs  of  fuel  obtaining  prior 
to  the  emergency. 

Present  Rates  Continued  at  East  St. 
Louis. — An  order  continuing  in  effect 
the  present  rates  of  the  East  St.  Louis 
Light  &  Power  Company,  East  St. 
Louis,  111.,  and  granting  a  10  per  cent 
advance  in  one  rate  of  the  Alton  Gas  & 
Electric  Company,  Alton,  111.,  has  been 
handed  down  by  the  Illinois  Public  Util- 
ities Commission.  The  increase  granted 
to  the  Alton  company  affects  only  users 
of  small  motors.  Present  rates  were 
fixed  a  year  ago.  The  order  continues 
them  indefinitely  but  imposes  the  bur- 
den of  proof  as  to  future  fairness  on 
the  companies. 

Service  Charge  Permitted  Small  Com- 
pany Operating  Several  Businesses  in 
Combination.  —  The  Mountain  Grove 
Creamery,  Ice  &  Electric  Company,  a 
small  company  operating  in  combina- 
tion several  branches  of  business,  has 
been  permitted  by  the  Missouri  Public 
Service  Commission,  in  the  absence  of 
proper  evidence  concerning  the  alloca- 
tion of  costs,  to  exact  as  a  part  of  the 
minimum  charge  a  monthly  service 
charge  of  50  cents,  increasing  its  net 
income  approximately  $1,500  on  prop- 
erty valued  at  $16,000  and  operated  at 
a  claimed  loss  of  §2,181  in  eleven 
months. 


.Apportionment  of  Gas  and  Electric 
Charges  Where  Company  Operates  Two 
Departments. — In  granting  increased 
electric  rates  to  the  Napa  Valley  Elec- 
tric Company,  which  also  operates  a 
gas  department,  the  California  Rail- 
road Commission  dwelt  on  the  necessity 
of  properly  apportioning  expenses  com- 
mon to  the  two  divisions.  The  com- 
pany's electric  revenues  now  constitute 
more  than  91  per  cent  of  '-*- .  total 
business,  and  its  gas  consumers  number 
105  out  of  a  total  of  769.  These  facts 
were  carefully  considered  by  the  com- 
mission. The  value  of  a  leased  electric 
line  was  not  allowed  to  figure  in  the 
estimates  of  return,  this  line  having 
been  included  in  a  prior  application  of 
the  lessor,  the  Snow  Mountain  Water 
&  Power  Company,  as  a  part  of  that 
company's  property  entitled   to  return. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Breaking  of  Dam  Must  Be  Shown  to 
Have  Been  Result  of  Negligence  to 
Justify  Award  of  Damages. — The  Su- 
preme Court  of  New  Hampshire  has  laid 
do\vn  the  principle,  in  White  vs.  Wood- 
ward, that  where  there  is  doubt  as  to 
the  cause  for  the  breaking  of  a  dam  it  is 
not  enough  to  establish  that  there  was 
negligence  in  its  construction  and  main- 
tenance; before  damages  can  be 
awarded  to  parties  injured  by  the  over- 
flow, it  must  be  shown  that  such  negli- 
gence caused  the  dam  to  fail.  (Ill  At. 
494.)* 

United  States  District  Court  Upsets 
Commission's  .Method  of  Valuation. — 
The  United  States  District  Court  for  the 
Western  District  of  Jlissouri  has  de- 
cided in  favor  of  the  St.  .Joseph  Rail- 
way, Light,  Heat  &  Power  Company  in 
a  suit  brought  against  the  Missouri 
Public  Service  Commission  because  the 
commission  had  fixed  street  railway 
fares  and  steam-heating  rates  on  a  val- 
uation based  on  original  cost,  when  ob- 
tained, and  when  not  obtainable  on 
average  prices  for  a  fixed  period  of  five 
years  before  war  prices  prevailed. 
Holding  th",  method  of  valuation  to 
violate  the  Fourteenth  .Amendment  of 
the  United  States  Constitution,  the 
court  granted  a  permanent  injunction 
against  the  commission,  which  has  ap- 
pealed the  case  to  the  United  States 
Supreme  Court. 

Jurisdiction  to  Restrain  Enforcement 
of  Statutory  Rate  .Must  .\wait  .\ction 
of  State  Commission. — Where  a  light 
and  power  company  supplying  elec- 
tricity at  rates  fi.xed  by  statute  but 
subject  to  change  by  a  state  commis- 
.sion  has  applied  to  the  commission  for 
an  increase  in  rates,  it  cannot,  accord- 
ing to  a  decision  of  the  United  States 
District  Court  for  the  Western  Division 
of  Wisconsin,  in  Wisconsin-Minnesota 
Light  &  Power  Company  vs.  Railroad 
Commission  of  Wisconsin,  pending  ac- 
tion on  such  application,  invoke  the  jur- 
isdiction of  a  court  of  equity  to  enjoin 
enforcement  of  the  existing  rates  as 
confiscatory;  nor  does  the  fact  that  the 
commission  has  acted  in  respect  to  cer- 
tain of  the  rates  unsatisfactorily  to  the 
company  give  the  court  jurisdiction  to 
re\'iew  all  the  rates,  which  are  more  or 
less  interdependent  and  must  be  consid- 
ered together  to  determine  their  reason- 
ableness, in  advance  of  final  action  by 
the  commission.  The  court  therefore 
refused  to  issue  a  preliminaiy  injunc- 
tion against  rates  in  force.  (267  Fed. 
711.) 


•The  left-hand  numbers  refer  to  the 
volume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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Men  of  the  Industry 

Changes  in  Personnel,  Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


ArV.  J.  Tharp,  the  secretary  of  the 
Little  Rock  (Ark.)  Railway  &  Electric 
Company,  has  been  appointed  secretary 
of  the  Arkansas  Utilities  Association, 
succeeding  S.  E.  Dillon,  manager  of  the 
public  utilities  of  Hot  Springs,  who  has 
recently  resigned. 

Frederick  D.  Gordon,  who  joined  the 
organization  of  the  Cumberland  County 
Power  &  Light  Company,  Portland,  Me., 
on  Oct.  1  of  this  year,  has  been  ap- 
pointed  general   manager  of  the   com- 


pany, succeeding  A.  H.  Ford,  who  re- 
signed more  than  a  year  ago.  Since 
that  time  the  company  has  been  without 
a  general  manager.  Mr.  Gordon  was 
formerly  general  manager  of  the 
Androscoggin  Electric  Company,  Lewis- 
ton,  Me.,  with  which  he  was  connected 
for  a  number  of  years. 

Herbert  T.  Lewis  on  Dec.  1,  1920, 
took  up  the  duties  of  district  manager 
of  the  Robbin.s  &  Myers  Company  at 
Philadelphia,  succeeding  A.  S.  Tarr.  Mr. 
Lewis  joined  the  sales  force  in  Phil- 
adelphia Sept.  22,  1918,  and  has  rapidly 
■worked  up  to  his  present  position. 
Among  his  associates  he  is  familiarly 
known  as  "Butts." 

Richard  G.  Harris,  who  has  recently 
been  appointed  Pacific  Coast  manager 
of  the  Standard  Underground  Cable 
Company,  succeeds  John  P.  Bell.  Mr. 
Bell  will  hereafter  devote  his  time  to 
the  growing  demands  of  his  export  and 
import  business.  Mr.  Harris  has  been 
connected  with  the  company  since  1909. 
He  was  at  first  a  member  of  the  staff 
of  the  general  offices  at  Pittsburgh  and 
employed  on  special  development  mat- 
ters at  its   Perth   Amboy    (N.  J.)   fac- 


tories. Later  he  was  sales  engineer 
with  the  New  York  office  of  the  com- 
pany. For  the  last  eight  years  he  has 
been  manager  of  the  Montreal  office 
of  the  Standard  Underground  Cable 
Company  of  Canada,  Ltd. 

W.  G.  Stearns,  for  many  years  asso- 
ciated with  the  Standard  Underground 
Cable  Company  on  the  Pacific  Coast, 
has  been  appointed  special  sales  agent, 
with  offices  at  San  Francisco. 

Otto  E.  Osthoff,  vice-president  of 
H.  M.  Byllesby  &  Company,  Chicago, 
who  has  recently  returned  from  a  tour 
of  inspection  of  that  company's  prop- 
erties in  California,  reports  that,  de- 
spite industrial  recessions  and  read- 
justments, utilities  in  that  section  will 
not  be  affected  because  they  are  deal- 
ing in  absolute  necessities.  This  feel- 
ing, he  states,  is  largely  influenced  by 
the  fair  and  constructive  attitude  of 
the  California   Railroad   Commission. 

Robert  D.  Maxwell.  S.  E.  Sutherland, 
Charles  Smith,  and  W.  G.  Sheehan  have 
recently  been  appointed  district  man- 
agers of  the  Crystal  Washing  Machine 
Division,  Mallory  Industries,  which  has 
headquarters  at  Chicago.  Mr.  Maxwell 
was  formerly  connected  with  the  Stude- 
baker  sales  organization  of  southern 
California  both  as  branch  manager  and 
as  distribute!'.  He  will  have  charge  of 
the  Middle  West  district.  Mr.  Smith 
will  be  district  manager  for  the  South. 
Until  recently  he  occupied  the  same 
position  with  the  Federal  Motor  Car 
Company.  His  headquarters  will  be  at 
New  Orleans.  Mr.  Sutherland,  for- 
merly with  the  Procter  &  Gamble  Dis- 
tributing Company,  becomes  district 
manager  of  the  South  Central  States 
with  headquarters  at  Cincinnati.  Mr. 
Sheehan,  who  was  recently  discharged 
with  the  rank  of  major  from  the  office 
of  the  chief  of  overseas  material  produc- 
tion under  Brig.-Gen.  R.  E.  Wood,  will 
be  stationed  at  Port  Chester,  N.  Y., 
where  the  executive  offices  of  the  Crys- 
tal organization  as  well  as  one  of  its 
three  factories  are  situated.  Previous 
to  his  army  career  Mr.  Sheehan  was 
production  manager  of  the  Locke  In- 
sulator Company  of  Victor  and  Lima, 
N.  Y. 

Earl  C.  Lewis  has  been  appointed  as- 
sistant mechanical  engineer  with  the 
Hygrade  Lamp  Company,  Salem,  Mass. 
Mr.  Lewis  is  a  graduate  of  the  Massa- 
chusetts Institute  of  Technology  and 
was  formerly  employed  by  the  General 
Electric  Company  at  its  Lynn  and  Sche- 
nectady factories.  For  a  year  he  was 
an  inspector  for  the  Factory  Mutual 
Fire  Insurance  Company  of  Boston,  and 
during  the  war  he  served  in  the  United 


States  Naval  Experiment  Station  at 
New  London,  Conn.,  working  on  sub- 
marine detection  and  electric  torpedoes. 
R.  L.  Eltringham,  formerly  electrical 
engineer  of  the  California  Industrial 
Accident  Commission,  has  resigned  to 
become  manager-secretary  of  the  Cali- 
fornia Electrical  Co-operative  Cam- 
paign. His  new  duties  began  on  Jan. 
1,  1921.  Mr.  Eltringham,  who  is  forty 
years  old,  has  had  an  extended  experi- 
ence in  electrical  affairs.  He  operated 
one  of  the  earliest  electric  lighting 
plants  in  Pennsylvania,  his  native  state, 
when  a  youth  and  held  various  posi- 
tions with  pioneer  lighting  and  street- 
railway  companies  in  the  East.  Before 
the  age  of  twenty  he  was  assistant  to 
the  general  manager  of  the  Lakeside 
(Pa.)  Railway  Company.  After  a  short 
expei-ience  with  the  Cramp  Shipbuild- 
ing Company  he  was  employed  by  the 
Baldwin  Locomotive  Company  in  its 
electrical    department   when   the   manu- 


facture of  electric  mine  locomotives 
was  first  undertaken  in  conjunction 
with  the  Westinghouse  Electric  &  Man- 
ufacturing Company.  He  went  West  in 
1901  and  was  employed  by  the  Con- 
sumers' Gas  Association  of  San  Fran- 
cisco and  later  by  the  Pacific  Mail 
Steamship  Company  on  electrical  work. 
From  1906  to  1907  he  was  employed  by 
the  Commonwealth  Edison  Company  of 
Chicago.  He  returned  to  California 
in  1908  to  take  charge  of  the  electrical 
power  work  of  the  Empire  Construc- 
tion Company.  Resigning  that  position 
in  1910,  he  became  industrial  power  en- 
gineer of  the  Great  Western  Power 
Company  of  San  Francisco,  where  he 
remained  until  in  1914  he  accepted  the 
position  of  electrical  engineer  of  the 
accident  commission.  Mr.  Eltringham 
has  been  active  in  the  formulation  and 
administration  of  the  various  electrical 
safety  regulations  of  that  commission, 
including  the  California  utilization 
safety  orders,  the  mine  safety  orders 
and  the  lighting  safety  orders.  He  is 
a  member  of  the  American  Institute  of 
Electrical  Engineers  and  the  Illuminat- 
ing Engineering  Society. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Buyers'  Market  Predominates  After 
Heavy  Year 

IN  LIKE  a  lamb  but  out  like  a  lion  was  all  very  well  as  a 
characterization  of  the  electrical  industry  for  the  year 
1919,  but  for  the  year  just  passed  the  conditions  were 
exactly  reversed.  The  electrical  industry  has  slept  off  very 
quietly  the  last  two  or  three  months  of  the  year  1920  and 
is  entering  the  new  year  with  prospects  of  much  work  to 
be  done,  especially  in  relation  to  a  nation-wide  building 
program. 

Looking  back,  the  year  has  proved  prosperous  for  man- 
ufacturer and  jobber,  although,  especially  for  the  manufac- 
turer, it  has  been  a  hectic  year.  Conditions  of  production 
have  been  unsatisfactory,  to  say  the  least.  Labor  short- 
age, independence  and  inefficiency;  lack  of  raw  materials, 
semi-finished  products  and  coal;  railway  tie-ups  and  freight 
congestion  caused  by  strikes,  cold  weather,  snow  and  car 
shortage — these  have  been  the  main  factors  manufacturers 
have  had  to  contend  with  in  the  face  of  a  demand  which  it 
was  beyond  their  power  to  satisfy.  Of  course,  prices  con- 
tinued to  rise  beyond  the  levels  of  the  previous  year,  for 
the  electrical  industry  and  for  every  other  industry,  and 
price  at  time  of  shipment  was  quite  general. 

But  by  the  middle  of  the  year  money  was  beginning  to 
get  pretty  tight  and  its  cost  mounted,  banks  were  curtail- 
ing loans,  manufacturers,  foi'tunately,  were  having  diffi- 
culty borrowing  money  with  which  to  add  to  their  already 
augmented  capacity,  when  the  public  took  it  upon  itself 
to  stop  buying  what  it  did  not  need  at  prices  which  it 
thought  were  beyond  all  reason — and  the  house  of  cards 
tumbled  to  the  ground.  Silk,  cotton,  woolen  and  leather 
industries,  followed  shortly  by  the  automobile  industry,  went 
begging  for  orders,  retail  clothing  and  apparel  stores  sliced 
big  edges  off  their  prices,  building  started  to  decline  in 
certain  sections,  manufacturers,  jobbers  and  retailers  in 
lines  outside  of  the  electrical  had  to  liquidate  some  of  their 
growing  stocks  and  business  in  general  was  on  the  decline. 
Credits  and  collections  took  on  increased  importance  and 
were  followed  and  pushed  with  avidity. 

And,  in  turn,  during  the  last  quarter  of  the  year  the 
electrical  industry  began  to  feel  the  pinch.  During  the 
last  two  months  business  has  dropped  to  a  very  quiet  level, 
prices  have  started  downward,  stocks  have  built  up  in 
jobbers'  hands  even  under  cancellations  of  orders,  and  manu- 
facturers, many  with  several  months'  orders  on  their  books 
and  those  whose  orders  amount  to  very  little,  have  begun 
to  limit  their  production  so  that  it  is  commensurate  with 
the  demand  existing  at  this  time.  Liquidation  of  inven- 
tories is  general. 

Demand  is  off,  building  is  conspicuous  by  its  inactivity, 
labor  is  plentiful  in  almost  every  section,  much  capacity  is 
idle,  materials  and  apparatus  unknown  to  stock  all  year 
can  now  be  had  immediately,  and  more  cars  are  surplus 
than  at  any  previous  time  in  the  last  eighteen  months.  In 
other  words,  the  sellers'  market  turned  to  the  present  buyers' 
market. 

But  through  it  all  there  are  bright  prospects  for  1921, 
once  the  year  has  got  fully  under  way.  Hardly  a  city  of 
importance  but  is  vitally  in  need  of  apartments,  hotels, 
commercial  buildings  and  residences,  and  the  country  in 
general  needs  residences.  Recent  investigations  into  build- 
ing-material prices  and  combinations  in  New  York  have  re- 
sulted in  exposures  the  outcome  of  which  has  been  lowered 
prices  and  fines.  So  it  would  seem  one  of  the  obstacles  to 
building  in  the  past  year — high  prices  of  materials — has 
been  overcome  to  an  extent,  and  the  building  outlook  when 
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the  warm  weather  next  makes  its  appearance  looks  good. 
From  several  quarters,  however,  is  heard  the  opinion  that 
it  will  be  midsummer  before  much  building  activity  makes 
itself  felt. 

Exports  Held  at  Unexpected  Rates 

THE  matter  of  electrical  exports  has  provided  one  of 
the  surprises  of  the  year.  At  the  present  time  these 
are  running  at  a  yearly  average  of  about  $94,000,000,  a 
gain  of  $4,000,000  over  those  of  the  year  1919.  In  spite  of  the 
high  rates  of  exchange  existing  in  mo.st  of  the  foreign 
markets,  working  against  the  purchase  of  material  in  the 
United  States,  this  outlet  has  continued  at  a  rate  which  is 
quite  remarkable.  It  is  true  the  higher  prices  probably 
had  something  to  do  with  the  good  showing  in  dollars  and 
cents,  but  the  answer  is  that  the  market  held  up  well. 

Metals  Broke  Badly  in  Last  Half  Year 

COPPER  during  the  year  reached  the  lowest  point  re- 
corded since  1914.  Opening  high  at  19  cents,  it 
fluctuated  in  the  eighteens  till  the  last  of  March 
and  during  most  of  April  was  quoted  at  19.25  cents.  This 
was  the  highest  point  reached,  and  it  was  held  by  the  pro- 
ducers for  a  month.  A  quarter-cent  reduction  brought  it 
to  19  cents  again,  and  this  level  continued  until  the  last 
of  August,  three  and  one-half  months.  From  then  on  the 
decline  was  gradual,  except  during  October,  when  it  de- 
clined 3J  cents,  until  the  latter  part  of  December.  Dur- 
ing this  last  month  producers   were   quoting   14  cents  for 


^  —Dec  30,  1919— 

Copper  £         s      ,1 

London,  standard  spot 116       15      0 

Cents  per  Pound 

PrimeLake 19  00  19  50 

hleotrolytic |8  75    19  qo 

£?:5t'ng 18    50 

Wire  base 2  I    50  22  00 

Lead,  trust  price 7  59 

Antimony ,  ,  g  (,21 

Nickel,  ingot 41   00--42'oO 

bneet  zinc,  f.o.b.  smelter ]|    50 

Zinc,  spot 9  00-9  rO 

Tin 59  50 

Aluminum.  98  to  99  per  cent 32  00-33  00 

OLD  METALS 

Cents  per  Pound 

Heavy  copperand  wire 17  00   17  50 

Brass,  heavy ,.  ..  9  75    10  25 

Brass,  light 7  75     8  00 

Lead,  heavy 6  00  -  6  25 

Zinc,  old  scrap 4  75     5  00 


—Deo.  27,  1920— 

£         s       d 

72        S        0 

Cents  per  Pound 

13  75 

14  00 
13  00 

16  00   16  50 

4  75 

5  25 
43  00 
II    50 

6  00  6  10 
33.00 
28.50 


Cents  per  Pound 
II  00  II  SO 

6  00-  6  50 
4.50-  5.00 
3.50-  4  00 
3  25-  3  50 


prompt  shipment,  but  the  outside  market  was  shading 
at  times  as  much  as  J  cent. 

Copper-wire  base,  net,  at  the  mill  reached  its  highest 
point,  23  cents,  in  March  and,  after  holding  for  seven  weeks, 
dropped  to  22.50  cents  for  nearly  five  months,  gradually 
easing  off  to  the  closing  price  of  16  to  16.50  cents.  In- 
sulated wires  followed  this  course  from  October  on. 

Lead  ran  a  strong  race,  reaching  9.25  cents  a  pound  in 
New  York  in  March  and  April,  official  price,  but  after 
fluctuating  a  bit  in  the  eights  it  settled  for  ah  easy  de- 
cline which  started  in  August  and  finished  at  a  present  price 
of  4.V5  cents.  Much  of  the  time  when  the  prices  were  high 
the  outside  market  was  holding  for  a  half  cent  or  so  higher. 
On  the  decline,  however,  that  market  trailed  around  one- 
quarter  cent. 

Early  in  December  independent  steel  mills  began  cut- 
ting their  prices  to  approach  and  finally  to  meet  those 
quoted  by  the  United  States  Steel  Corporation.  Pipe  prices 
are  said  to  be  the  only  ones  that  now  show  a  disparity. 
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Apparatus  Shipments  Ran  Long 

MANUFACTURERS  carried  over  into  the  year  very 
heavy  bookings  of  motors,  generators,  turbines, 
transformers  and  other  classes  of  apparatus.  Stoclcs 
of  motors  in  sizes  from  1  hp.  to  50  hp.  virtually  have  not 
e.xisted  in  manufacturers'  or  local  warehouses  all  year,  al- 
though in  December  production  had  begun  to  catch  up  to 
the  point  that  some  common  sizes  could  be  picked  up  for 
immediate  delivery.  Stocks  of  these  popular  sizes,  from 
1  hp.  to  10  hp.,  became  more  plentiful  in  the  hands  of  deal- 
ers and  second  hands.  Shipments  from  factory  during  the 
year  ranged  up  to  six  months,  with  many  quotations  around 
three  and  four  months.  Prices  advanced  around  15  per 
cent  and  for  a  time  orders  were  received  with  price  open. 

Distribution  transformers  enjoyed  a  good  year  with  pro- 
duction going  to  capacity.  Here  and  there,  however,  mate- 
rial shortages  proved  very  annoying  to  shipments,  the  most 
common  of  which  were  in  long-fiber  cotton,  magnet  wire, 
sheet  steel  and  iron  castings.  Factory  and  local  stocks 
generally  were  depleted,  and  shipments  ranged  at  times 
up  to  eighteen  weeks.  Apparatus  transformers  ran  up  to 
ten  months  under  good  demand.  Improvement  was  noticed 
in  the  standardization  of  ratings  for  special  transformers. 

Demand  for  generators  and  turbines  increased  after  the 
first  of  the  year  with  good  capacity  running  in  the  shops 
and  shipments  i-unning  from  six  to  twelve  months,  depend- 
ing on  size,  some  quotations  requirin?:  eighteen  months. 
Difficulty  was  experienced  early  in  the  year  because  of  a 
shortage  of  capable  laboi-,  but  this  was  overcome  later  on. 

Wire  Supply  Held  Well 

WIRE  mills  were  able  to  keep  the  trade  supplied  with 
rubber-covered  wire  almost  without  fail  throughout 
the  year.  Here  and  there  shortages  occurred  because 
of  rail  tie-ups,  of  course;  but  the  trade  did  not  suifer  from 
the  lack.  Bookings  of  the  first  few  months  gave  evidence  of 
double  the  1919  rate,  but  the  year  came  through  with  an 
increase  of  only  about  12  per  cent  on  rubber-covered.  Quo- 
tations to  the  trade  were  as  high  as  $14  per  1,000  in  5,000- 
ft.  lots  in  New  York,  while  in  December  just  passed  they 
had  fallen  to  around  $8.50. 

Weatherproof-wire  stocks  in  the  sizes  6,  8,  10  and  12  were 
generally  reported  poor  throughout  the  country,  but  those 
too  have  been  replenished.  Magnet  wire  in  the  smaller 
sizes  was  virtually  off  the  market  for  many  weeks,  so  great 
was  the  demand  for  it  in  the  manufacture  of  small  motors, 
transformers,  control  equipment,  etc.  Lamp  cords  and 
heater  cord  were  gone  from  stock  for  the  most  part  of  the 
year  too  and  were  not  back  on  the  market  in  good  supply 
till  late  fall. 

Pipe  Just  Returning  to  Stocks 

PROBABLY  the  shortest  material  in  the  wiring  line  was 
rigid  conduit.  Raw-material  shortage  was  accounted  for 
in  the  extraordinary  demand  for  its  basic  material,  mer- 
chant pipe,  for  the  oil  industry.  .Jobbers  had  no  stocks  of 
J-in.  and  3-in.  pipe  all  year,  and  it  is  just  in  the  last  two 
months  that  anything  like  stocks  have  accumulated.  Prices 
have  been  high,  quotations  in  New  York  to  the  trade  of  a -in. 
black  having  been  as  high  as  $110  per  1,000  in  1,000-ft. 
lots,  when  available.  Prices  nearer  $70  are  in  effect  now. 
Outlet  boxes  have  followed  the  pipe  market  quite  closely 
as  concerns  supply  and  demand. 

Big  Increase  in  Lamp  Sales 

AP.\RTICULARLY  strong  year  has  been  experienced 
in  the  sale  of  lamps.  While  sales  of  large  types 
in  1919  amounted  to  183,000,000,  those  for  1920 
have  been  estimated  at  230,000,000.  Manufacturers  have  been 
concentrating  their  efforts  on  turnover  of  B  agents'  stocks, 
and  they  ke;it  in  force  during  the  year  the  5  per  cent  addi- 
tional compensation  rider  on  list  value  of  lamp  sales  from 
these  B  arrents'  stocks,  regardless  of  rate  of  turnover,  in- 
stead of  putting  into  effect  a  rider  giving  additional  com- 
pensation based  on  five  and  six  turnovers.  This  same  rider 
is  to  be  continued  on  into  1920  pending  the  collection  of 
more  data  on  turnover. 

During  the  year  lamp  stocks  were  seldom  filled  up  solid 
on  B   agents'   shelves,   so   great  was   the   demand.     Trans- 


portation and  raw  material  shortage  were  the  chief  factors 
in  this  condition  of  spotty  stocks.  On  April  1  price  in- 
creases varying  from  10  to  15  per  cent  were  applied  on  the 
common  run  of  large  lamps,  while  at  the  same  time  certain 
large  sizes  were  reduced.  To  reduce  stocks  of  in-between 
voltages  manufacturers  are  making  an  effort  to  reduce  the 
types  produced  to  voltages  of  110,  115  and  120  volts. 

In  the  courts  the  United  States  Circuit  Court  of  Appeals 
sustained  the  Langmuir  gas-fllled  lamp  patent  (General 
Electric  vs.  Nitro-Tungsten)  and  the  United  States  District 
Court  upheld  the  Coolidge  wrought-tungsten  patent  (Gen- 
eral Electric  vs.  Independent  Lamp  &  Wire),  following 
which  an  appeal  was  filed. 

Socket-Device  Buying  Heavy 

FROM  what  was  virtually  an  insatiable  demand  for 
heating  appliances  and  motor-driven  appliances  during 
the  first  five  months  the  market  turned  to  one  later  in 
the  year  in  which  the  price  played  such  a  large  part  that 
the  public  lost  interest  and  stopped  purchasing.  Stocks 
turned  from  nothing  to  sufficient  for  the  demand  of  motor- 
driven  goods,  while  those  of  heating  devices  have  not  yet 
been  filled,  especially  in  hollow  ware. 

Consequently  the  unheard-of  demand  for  fractional- 
horsepower  motors  receded  to  the  point  where  some  manu- 
facturers are  offering  immediate  shipments.  Early  in  the 
year  shipments  were  quoted  over  a  year  with  price  open. 

Wiring-Material  Stocks  Spotty 

IN  CONSEQUENCE  of  the  heavy  building  demand  ex- 
isting all  over  the  country  during  the  first  six  months 
of  the  year  there  was  a  call  for  wiring  materials  whicii 
kept  jobbers'  stocks  virtually  depleted.  Transportation 
failures,  of  course,  kept  raw  materials  from  the  producers 
and  kept  finished  product  from  the  jobbers.  Such  items  as 
rigid  conduit,  non-metallic  flexible  conduit,  flexible  armored 
conductor,  knobs,  tubes,  cleats  and  schedule  material  were 
sold  before  being  received  by  the  jobber  and  frequently 
never  entered  the  warehouse.  They  just  bounced  from  in- 
coming to  outgoing  trucks.  Pyramiding  of  orders  resulted, 
with  shipments  quoted  months  in  advance  at  prices  that 
should  rule  at  time  of  shipment.  Rubber-covered-wire 
stocks  did  not  reach  such  low  levels. 

It  was  in  July  that  manufacturers  began  to  catch  up, 
and  shortly  after  building  activity  fell  off  a  little.  There- 
after demand  gradually  fell  and  shipments  came  in  better, 
so  that  by  late  fall  jobbei's'  stocks  had  built  up  again  on 
most  items.  But  the  call  was  light  and  stocks  became  top- 
heavy  by  November,  and  with  the  inventory  period  in  sight 
jobbers  lowered  their  prices  to  liquidate. 

Armored-Conductor  Market  Weak 

SHORTAGE  of  steel  strip,  because  of  delivery  and  raw- 
material  conditions,  was  a  prime  factor  in  the  poor  stocks 
of  flexible  armored  conductor  existing  all  year  up  to  Sep- 
tember. Demand  indeed  was  heavy  but  by  late  summer 
it  fell  off.  The  present  market  is  down  to  about  $65  per 
1,000  for  5,000  ft.  of  2-wire  No.  14  in  New  York  whereas 
it  had  been  up  to  around  $110.  Production  increased  about 
25  per  cent  over  1919. 

Pole-Line  Equipment  Sold  Well 

CENTRAL  stations  ordered  a  good  volume  of  poles, 
pins,  cross-arms,  hardware  and  high-tension  insulators 
during  the  year.  Of  course,  a  lot  were  for  maintenance, 
l>ut  new  extensions  ate  up  a  large  quantity.  Insulators  all 
the  year  were  on  v?Ty  long  shipments,  up  to  eight  months, 
depending  on  type  and  voltage.  Production  was  hindered  be- 
cause of  the  heavy  turnover  of  labor  in  the  kilns.  Foreign 
buying  of  insulators  and  steel  towers  was  very  heavy. 

Transportation  was  a  deterrent  factor  in  supplies  of  wood- 
pole  materials  in  jobbers'  yards.  .4t  the  mills  these  gener- 
ally were  good,  however,  and  in  the  fall  months  shipments 
came  back  to  about  normal  conditions  and  stocks  filled  up. 
Better  labor  conditions  in  the  woods  are  foreseen. 

Hardware  stocks  suffered  for  most  of  the  year  and  are 
only  now  getting  back  into  shape.  Demand  could  not  be 
suDDlied  easilv  because  of  steel  shortage  and  car  tie-up. 
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The  Week 

IN  TRADE 


Prices   When   Quoted    Are   Those   Prevailing   at   the 

Opening  of  Business  on  Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


CHRISTMAS  buying:  did  fall  off  as  compared  with  that 
of  last  year,  as  predicted  in  most  sections  of  the 
country.  Although  it  finished  up  strong,  the  light 
pre-season  business  kept  the  total  down.  Activity  in  the 
general  run  of  electrical  supplies  is  not  great,  especially 
as  the  inventory  season  is  at  hand.  At  the  same  time, 
many  industrials  are  taking  what  they  find  to  be  a  slack 
period  to  make  repairs  and  replacements.  This  has  been 
slower  of  accomplishment  in  the  lumber  camps  of  the  North- 
west, however,  than  was  expected. 

Stocks  of  virtually  all  supplies  are  in  good  condition,  and 
naturally  buying  is  of  such  a  nature  as  to  supply  present 
'  needs  only.  Motors  are  rather  easy  to  get  in  the  smaller 
integral  sizes.  Large  back  orders  of  pipe  are  still  on 
manufacturers'  books.  In  New  York  the  price  of  flexible 
armored  conductor  has  eased  off  a  lot. 

Collections  show  no  improvement,  and  no  let-up  in  the 
energy  required  to  keep  them  even  on  their  present  level 
can  be  permitted. 

NEW  YORK 

DEMAND  seems  even  lighter  than  has  been  the  case 
all  along,  following  the  impetus  which  Christmas 
sales  gave  to  certain  lines  such  as  appliances.  The 
holiday  trade  as  a  matter  of  fact,  though  considerable, 
does  not  appear  to  have  been  up  to  expectations.  Job- 
bers are  busily  engaged  in  taking  inventories,  and  that  is 
another  reason  for  the  quietness  previously  noted.  As  yet 
it  is  still  too  early  to  make  a  comparison  between  the  size 
of  stocks  jobbers  are  carrying  now  and  last  year  at  this 
time,  but  as  a  general  thing  this  year's  inventory  will  run 
into  much  larger  figures. 

Prices  on  flexible-armored  cable  have  broken  to  lower 
levels,  but  except  for  the  wiring  lines  quotations  are  steady. 
Collections  remain  slow  and  are  being  hard  pushed.  Con- 
tractor-dealers are  not  very  busy,  but  a  fair  amount  of 
wiring  and  repair  work  is  being  carried  on  by  industrials. 
Many  of  the  latter  are  now  no  longer  pushed  to  capacity 
and  hence  for  the  first  time  have  opportunity  to  overhaul 
equipment  thoroughly. 

Rubber-Covered  Wire. — Demand  remains  poor  and  stocks 
too  lai-ge.  In  10,000-ft.  quantities  No.  14  is  quoted  at  from 
$8.50  to  $C.35  per  1,000  ft.  net. 

Lamps. — Though  a  slight  recession  in  demand  is  noted 
in  some  quarters  recently  sales  on  the  whole  are  excellent. 
Stocks  in  most  cases  are  well  filled  on  all  sizes,  occasional 
complaint  being  heard  of  the  supply  of  round-bulb  and  100- 
vvatt  lamps,  however. 

Flexible  Armored  Conductor. — Prices  have  eased  off  con- 
siderably, and  some  jobbers  report  fairly  good  sales  at  a 
level  of  $65  per  1,000  ft.  for  No.  14  two-wire,  though  others 
are  still  asking  $80-85  net  in  1,000-ft.  quantities.  Deliv- 
eries of  any  reasonable  quantity  are  from  stock. 

Conduit. — Demand  has  fallen  off  considerably,  with  fairly 
good  stocks  of  most  sizes  the  rule.  Prices  cover  a  wide 
range,  from  $70  to  $85  net  per  1,000  ft.  being  quoted  by 
jobbers  on  J -in.  black  in  2,500-lb.  lots. 

Conduit  Fittings. — Sales  are  in  about  the  same  propor- 
tion as  for  conduit,  with  a  fair  but  not  extra-heavy  move- 
ment.    Stocks  are  ample. 

Tape. — Demand  is  light,  and  as  a  consequence  good  stocks 


of  both  friction  and  rubber  have  accumulated.  Depending 
upon  the  grade  and  the  manufacturer,  friction  tape  ranges 
from  50  cents  to  55  cents  per  pound  and  rubber  from  41 
cents  to  50  cents  in  100-lb.  lots,  net. 

Heating  Appliances. — Christmas  demand  caused  stocks 
to  move  rapidly,  but  the  holiday  trade  from  most  accounts 
does  not  seem  to  have  reached  the  level  of  other  years. 
Hollow-ware  items  are  still  spotty,  some  jobbers  carrying 
over  considerable  stocks  which  arrived  at  the  last  minute, 
while  others  are  cleaned  out. 

Schedule  Material. — Porcelain  has  ceased  to  hold  up  the 
supply  of  some  items  as  stocks  are  fully  ample  to  meet  the 
existing  light  demand. 

Storage  Batteries. — Manufacturers  of  starting  and  light- 
ing batteries  have  made  reductions  in  price  of  from  20  to 
28  per  cent,  depending  on  type,  effective  Jan.  1  in  general. 
One  producer's  cut  has  a  low  limit  of  10  per  cent.  Lists 
have  been  reduced  and  with  them  the  discounts. 

Wireless. — Christmas  demand  for  wireless  equipment  has 
been  heavy.  Individual  pieces  and  small  parts  sell  espe- 
cially well  for  making  up  into  sets,  and  unit  equipments 
have  found  a  good  market.  Prices  show  little  change  and 
stocks  are  good. 

CHICAGO 

The  Christmas  shopping  season  closed  with  a  rush  of 
buying  on  the  part  of  the  public,  although  the  gross  money 
volume  was  below  last  year's  total.  Estimates  of  the  re- 
duction run  all  the  way  from  10  to  35  per  cent.  In  gen- 
eral electrical  goods  were  favored  in  the  buying.  There 
was  some  price  cutting  by  retailers  of  tree  outfits,  and 
some  of  them  were  observed  to  be  offering  lighting  out- 
fits below  cost;  but  dealers  finally  were  sold  out.  Sup- 
plies of  heating  appliances  in  dealers'  hands  were  well 
cleaned  out. 

Construction  is  waiting  for  price  reductions  in  building 
materials  and  possibly  in  the  labor  market,  and  until  some 
stability  in  cost  is  established  there  promises  to  be  no 
activity.  Contractor-dealers  have  but  little  to  do  and  job- 
bers' stocks  are  now  well  built  up.  The  depletion  of  job- 
bers' stocks  a  few  weeks  ago  was  so  pronounced  that  most 
producers  have  been  enabled  to  operate  at  capacity  up  to 
the  present,  but  in  the  last  week  or  two  some  tendency 
toward  curtailment  has  been  noted. 

Rigid  Conduit. — Previously  reported  shortage  of  i-in.  and 
i-in.  sizes  has  now  been  overcome,  all  sizes  being  obtain- 
able in  reasonable  quantities  from  stock. 

Non-Metallic  Flexible  Conduit. — Plenty  of  stock  of  all 
sizes  is  reported,  and  an  expectation  of  reduced  prices  is 
noted.  Factories  are  still  producing  in  large  quantities  and 
jobber  stocks  are  well  filled. 

Flexible  Armored  Conductor. — Demand  is  light,  being 
confined  for  the  most  part  to  replacement  requirements. 
Stocks  are  in  position  to  handle  all  requirements.  No  talk 
of  price  changes  is  heard,  cuiTent  quotation  on  No.  14  two- 
wire  being  $85  for  1,000  ft. 

Wire. — Ample  stocks  are  on  hand  and  consumption  is 
below  normal. 

Schedule  Material. — Ample  shipments  have  been  coming 
through  from  factories  for  some  time,  and,  demand  being 
light,  jobbers'  stocks  are  built  up  to  a  point  about  as  high 
as  desirable.     Prices  are  thus  far  firm. 

Transformers. — After  the  slump  recorded  a  month  ago, 
when  farmers  unanimously  quit  buying,  there  has  been  a 
gradual  resumption  of  demand.  The  aggregate  of  orders 
placed  has  not  been  large,  but  a  comfortable  business  is 
being  done.  Credit  conditions  in  the  Middle  West  are  im- 
proving, which  improvement  should  be  at  once  reflected  in 
the  demand  for  transformers  for  farmers'  lines. 

Electric  Heaters. — Business  has  been  exceptionally  good 
all  through  the  fall,  and  factories  are  reported  as  being 
still  busy.  Jobbers'  stocks  are  not  so  heavy  as  they  should 
be  and  orders  are  continually  being  placed. 

Electric  Ranges. — Although  actual  sales  are  light  inqui- 
ries are  of  such  volume  as  to  promise  good  business  in  the 
spring. 
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BOSTON 

III  the  jobbers'  field  trade  was  well  sustained  until  the 
close  of  the  year.  Accumulated  back  orders  and  continuous 
demands  for  replacinj;-  used-up  material  kept  many  houses 
busy,  notwithstanding  local  dullness  in  the  textile  and 
other  industrial  lines  where  mills  have  been  running  on 
part  time  for  weeks  or  else  have  been  temporarily  closed. 
The  retail  trade  in  electrical  appliances  bade  fair  at  the 
end  of  last  week  to  round  out  with  an  excellent  showing. 
While  the  record  sales  of  1919  for  the  holiday  trade  were 
not  reached  in  many  cases  there  is  good  reason  to  believe 
that  when  the  year's  totals  and  the  December  figures  are 
compiled  1920  will  display  a  thoroughly  satisfactory  vol- 
ume of  business  in  comparison  with  earlier  so-called  normal 
years. 

Stocks  have  been  built  up  by  the  receipt  of  long-delayed 
shipments,  and  in  most  lines  jobbers  are  well  prepared  to 
handle  the  new  year's  business.  A  general  feeling  prevails 
in  the  electrical  industry  that  the  readjustment  period  will 
be  less  trying  and  less  prolonged  than  many  other  lines 
v.'here  prices  were  carried  far  higher.  Prices  last  week 
showed  little  change,  barring  softening  tendencies  in  an- 
nunciator, weatherproof  and  rubber-covered  wire.,  Col- 
lections were  quoted  as  unsatisfactory  by  leading  jobbing 
houses  last  week,  due  to  unemployment  in  industrial  centers. 

Wire. — Rubber-covered  No.  14  wire  was  quoted  at  the 
week  end  around  $9  per  1,000  ft.  in  5,000-ft.  lots,  with 
plentiful  supplies.  Weatherproof  base  was  20  cents  to  21 
cents,  and  early  this  week  lower  quotations  on  annunciator 
wire  were  to  be  ready  at  the  prominent  jobbing  houses. 
Demand  is  moderate. 

Motors. — Distributers  report  improving  stocks;  and  one 
prominent  house  had  on  hand  for  immediate  delivery  on 
Christmas  Eve  single-phase  and  three-phase  motors  of 
practically  all  standard  sizes  up  to  about  3.5-hp.  rating. 
Prices  were  firm  at  the  end  of  the  week,  although  rumors 
of  a  moderate  reduction  to  be  forthcoming  early  this  year 
are  circulating  about  the  trade. 

Lamps. — Central-station  buying  has  been  excellent,  and 
one  leading  lamp  house  reports  that  the  1920  busi.iess  will 
show  from  2.5  to  40  per  cent  increase  over  the  year  before 
among  the  electric  utility  companies  on  its  books.  Current 
requirements  are  being  admirably  met. 

Flexible  Armored  Conductor. — The  demand  is  moderate, 
with  good  stocks.  Prices  ran  around  $85  per  1,000  ft.  on 
N'o.  14  single-strip  at  the  close  of  last  week. 

"Nail-it"  Knobs. — These  sell  around  $32  per  1,000  in 
barrel  lots  and  are  not  hard  to  obtain.  Their  movement 
is  rather  sluggish. 

Radiant  Heaters. — Protracted  mild  weather  has  helped 
sales  remarkably. 

Non-Metallic  Flexible  Conduit. — Prices  held  at  recent 
levels  as  the  week  closed,  with  ample  stocks  and  moderate 
demand. 

Appliances. — Portable  lamps,  toasters,  percolators  and 
vacuum  cleaners  have  moved  actively  in  the  past  fort- 
night. Sharp  reductions  in  prices  have  featured  not  a  few 
retail  sales,  especially  on  portable  lamps.  Electrical  toys 
were  unusually  prominent  this  year  in  the  retail  trade. 


ATLANTA 


Wholesale  trade  has  reached  its  low  ebb  for  the  year, 
all  jobbers  reporting  a  heavy  slump  in  the  receipt  of  or- 
ders, due  in  a  great  measure,  no  doubt,  to  the  approaching 
inventory  period.  The  retail  trade  is  making  every  ef- 
fort to  reduce  its  inventories  and  is  holding  off  on  orders 
until  after  the  first  of  the  year.  No  general  feeling  of  pes- 
simism, however,  is  voiced  by  the  jobbing  fraternity.  On 
the  other  hand,  their  attitude  is  one  of  optimistic  expec- 
tation, and  they  express  confidence  that  the  easing  in  the 
labor  situation,  willingness  on  the  part  of  unskilled  labor 
to  accept  a  lower  wage  schedule  and  the  reduction  in  the 
price  of  building  material  cannot  but  presage  the  return 
of  building  activities.  Retailers  who  have  allowed  their 
stocks  to  reach  a  very  low  point  will  naturally  place  orders 
for  replenishment   during   the   first   of   the   new   year,   and 


things  should  resume  a  more  or  less  normal  basis  early  in 
the  spring. 

The  Federal  Reserve  Bank  of  this  district  states  that  it 
discounted  $203,000,000  of  agricultural  paper  as  against 
$93,000,000  last  year,  which  throws  a  light  on  the  general 
credit  situation  throughout  the  territory.  A  considerable 
amount  of  this  paper  will  be  renewed,  thus  causing  tight 
money  for  several  months  yet. 

Wire. — Stocks  of  wire  are  reported  in  first-class  shape 
with  the  demand  only  fair,  rubber-covered  being  on  an  18- 
cent  and  weatherproof  on  a  20-cent  base. 

Flexible  Metallic  Conduit. — Jobbers  have  allowed  stocks 
to  run  quite  low  and  will  not  reorder  conduit  until  after 
Jan.  1.  Such  supplies  as  are  on  hand  are  moving  slowly 
and  factory  shipments  are  reported  good.  Prices:  Lots 
of  1,000  ft.  to  2,500  ft.,  h-in.,  $10.60;  ^in.,  $13.78;  1-in., 
$24.38  per  100  ft. 

Rigid  Conduit. — Stocks  in  general  have  become  some- 
what spotty,  shortage  being  reported  in  popular  sizes  of 
both  black  and  galvanized.  The  demand  continues  to  hold 
up  fairly  well,  with  a  price  reduction  of  approximately  12 
per  cent.  Prices:  Galvanized,  J-in.,  $8.30;  1-in.,  $16.60; 
2-in.,  $35.50;  black,  J-in.,  $8;  1-in.,  $15.70;  2-in.,  $34  per 
100  ft. 

Distribution  Transformers. — Several  jobbers  continue  to 
report  difficulty  in  obtaining  satisfactory  shipments  in  the 
popular  sizes,  though  one  house  reports  a  fair  quantity  on 
hand.  In  general,  however,  the  transformer  situation  is 
not  wholly  satisfactory. 

Schedule  Material. — Stocks  are  in  better  shape  than  for 
some  time  past,  even  porcelain  being  on  hand  in  sufficient 
quantities  for  all  current  demands.  All  material,  however 
is  moving  slowly  and  no  price  changes  are  yet  I'eported. 

Stamped  Steel  Boxes. — Stocks  show  considerable  improve- 
ment for  the  past  few  weeks  and,  as  is  true  of  all  building 
material,  are  moving  but  little. 


ST.  LOUIS 


Little  has  occurred  in  electrical  circles  here  in  the  last 
week,  but  it  is  thought  that  the  end  of  the  holiday  season 
rush  and  the  completion  of  inventories  will  be  followed  by 
numerous  changes.  The  demand  for  staple  goods  continues 
to  be  very  dull,  but  the  sales  of  seasonable  goods  and  holi- 
day specialties  will  bring  the  volume  of  business  for  Decem- 
ber to  satisfactory  proportions,  though  jobbers  do  not  ex- 
pect to  equal  the  December,  1919,  volume.  They  stocked 
lightly  and  in  most  cases  were  able  to  clear  off  their 
shelves.  A  few  reported  shortages  in  some  lines  of  ap- 
pliances. Dealers  were  not  heavily  stocked  with  holiday 
specialties  but  were  able  to  meet  a  fairly  good  demand. 

Very  little  improvement  can  be  noted  in  the  construction 
situation.  There  is  practically  no  housebuilding,  and  in- 
dustrial jobs  are  generally  small  and  unimportant.  Plans 
for  spring  are  usually  conditioned  on  the  status  of  prices 
and  wages  at  that  time.  Collections  have  shown  no  change, 
and  an  average  of  about  sixty  days  continues  to  be  the 
rule. 

Wire. — The  decline  in  price  reported  last  week  has  had 
the  eff'ect  of  increasing  sales  slightly.  Supply  is  still  in 
advance  of  demand,  however.  Contractor-dealers  report  an 
increase  in  the  number  of  house-wiring  jobs,  most  of  them 
to  be  installed  after  the  first  of  the  year,  and  this  also 
has  speeded  up   sales. 

Rigid  Conduit. — Jobbers'  stocks  are  unusually  complete, 
supplies  of  the  fl-in.  and  l-\n.  black  having  improved  dur- 
ing the  last  week.  The  smaller  sizes  of  the  galvanized  con- 
duit are  a  trifle  spotty,  but  demand  has  slowed  up  so  that 
it  will  not  be  long  before  jobbers  build  up  their  stocks  of 
these.  Prices  remain  the  same,  l-'m.  black  being  quoted 
around  $80  per  1,000  ft.  in  lots  of  5,000  ft. 

Meters. — Stocks  are  not  complete  and  jobbers  have  back 
orders  on  their  books.  Their  regular  customers  are  being 
taken  care  of,  but  deliveries  to  new  customers  range  from 
one  month  to  three  and  four  months.  Demand  shows  no 
indications  of  slowing  down. 
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Motors. — Practically  all  sizes  are  easier  than  was  the 
case  six  weeks  ago.  The  sizes  between  2  hp.  and  15  hp. 
still  remain  scarcer  than  other  sizes,  but  deliveries  on 
these  have  shortened  to  around  three  months.  Demand 
is  quiet.  There  are  large  quantities  of  fractional  motoi-s 
to  be  had. 

Raditors. — In  spite  of  the  cold  weather  that  has  prevailed 
during  the  past  week  demand  has  not  quickened.  Sales 
are  good,  however.  Jobbers  have  uniformly  large  stocks 
but  do  not  anticipate  any  trouble  in  turning  them  over 
before  spring. 

Knobs,  Tubes.  Cleats. — These  are  in  good  supply  and  can 
be  shipped  immediately  in  ordinary-size  lots.  Demand  has 
fallen  off  considerably.  Prices  are  firm.  Representative 
quotations  are  $9.90  per   1,000  of  the  3-in.  x    A -in.  tubes. 

Hollow  Ware. — Christmas  sales  were  good  and  jobbers 
were  well  able  to  meet  demand  with  the  exception  of  that 
for  fancy  percolators  and  curling  irons. 

Linemen's  Tools. — Jobbers  have  not  had  any  on  hand  for 
some  time,  but  are  promising  delivery  in  about  four  months. 
There  are  many  orders  on  the  books,  but  inquiries  and 
new  orders  have  slackened. 


SAN  FRANCISCO 


Building  permits  have  increased  in  value,  for  the  housing 
situation  requires  immediate  relief  whatever  the  cost.  On 
the  other  hand,  counter  business  has  shown  a  considerable 
decrease  because  of  late  buying.  Collections  are  fair  to 
good,  although  light  Christmas  buying  and  heavy  stock 
carried  over  by  most  dealers  into  1921  will  probably  affect 
electrical  credits  and  may  result  for  several  months  at  least 
in  hand-to-mouth  buying. 

Railroad  shipments  are  coming  through  in  good  time  from 
the  East.  Generally  speaking,  California  crops  were  of  the 
bumper  variety  during  1920. 

Line  Material. — The  largest  electrical  sales  just  now  are 
for  line  material,  and  even  heavier  buying  is  anticipated. 
The  Pacific  Gas  &  Electric  Company  is  the  biggest  customer 
of  the  moment.  Railroad  freight  solicitors  report  many  cars 
of  insulators,  poles  and  pole-line  hardware  in  transit. 

Lamps. — Jobbers  cleaned  out  practically  all  their  Christ- 
mas tree  outfits,  and  most  dealers  report  heavy  sales. 

Heating  Appliances. — Radiator  sales  during  Christmas 
week  fell  off.  Sales  of  hollow  ware,  especially  of  urn-type 
percolators,  were  disappointingly  low  and  will  result  in  big 
stocks  being  carried  over  into  1921.  It  is  frankly  stated  that 
present  list  prices  are  considered  too  high  by  the  public, 
although  virtually  every  upright  toaster  w-as  sold  and  sales 
of  high-priced  flatirons  w-ere  reported  good  by  dealers  who 
made  special  sales  efforts. 

Household  Appliances. — Washing-machine  prices  seem  to 
be  decreasing  make  by  make,  the  average  price  on  the 
cylinder  model  now  being  about  $160.  Sales  of  washers 
during  the  holidays  fell  off  considerably  despite  special- 
inducement  campaigns.  Ironing-machine  business  also  has 
decreased,  but  it  is  expected  that  better  delivery  and  a 
better  knowledge  of  the  line  will  culminate  in  1921  sales 
that  will  run  higher  as  compared  with  washer  sales. 

Ranges. — Range  sales  are  slower.  No  special  effort  is 
being  made  now  to  sell  ranges  by  the  power  companies, 
although  expert  solicitors  will  probably  be  active  about 
March,  when  much  new  power  will  be  available.  Factory 
deliveries  are  much  better,  and  the  completion  of  orders  on 
file  has  resulted  in  fair  stocks  on  the  Coast. 


SEATTLE— PORTLAND 

With  but  very  few  exceptions  both  jobbers  and  dealers 
in  Seattle  and  the  Puget  Sound  district  report  holiday 
electrical  sales  the  lightest  in  years  despite  united  efforts 
to  accelerate  them.  The  movement  in  hollowware,  par- 
ticularly percolators,  toasters,  flatirons,  etc.,  was  compara- 
tively satisfactory,  but  not  nearly  so  heavy  as  could  have 
reasonably  been  expected.  Vacuum  cleaners  and  sewing 
machines  just  prior  to  the  holidays  showed  a  spurt,  but  even 
these  sales  fell  far  below  original  expectations.     The  move- 


ment of  washing  machines,  generally  speaking,  was  very 
disappointing;  in  fact,  the  volume  of  sales  usually  at- 
tributed to  the  Christmas  season  did  not  materialize.  At 
present  the  electrical  business,  from  both  the  jobbers'  and 
the  dealers'  standpoint,  is  exceptionally  dull.  Stocks,  as 
a  whole,  are  in  first-class  shape,  and  in  spite  of  rumors  of 
price  reduction  affecting  all  electrical  merchandise  there 
have  been  no  changes  worth  mentioning,  with  exception  of 
rubber-covered  wire,  for  several  weeks. 

Motors. — Inquiries  from  lumber  mills  and  small  industrial 
plants  prior  to  the  holidays  have  not  resulted  in  the  orders 
anticipated.  Apparently  prospective  buyers  are  awaiting 
price  declines,  which  jobbers  pi-edict  will  be  very  slow  in 
coming.  Shortage  of  fractional  sizes  is  gradually  being 
overcome,  and  at  present  stocks  of  all  sizes  are  in  fair 
shape.  Demand  for  smaller  sizes  is  fair,  but  the  larger 
types  are  not  moving. 

Lamps. — The  market  is  in  fairly  good  condition,  and  both 
jobbers  and  dealers  express  satisfaction  over  the  season's 
business  to  date.  Movement  of  industrial  types  is  at  a 
minimum,  most  of  the  activity  being  in  residential   types. 

Conduit. — Demand,  owing  to  negligible  amount  of  new 
construction,  is  very  light  and  jobbers  have  accumulated  a 
considerable  stock  of  popular  sizes. 

Vacuum  Cleaners. — A  comparatively  heavy  movement  was 
experienced  just  prior  to  Christmas,  and  both  jobbers  and 
dealers  e.xpressed  considerable  satisfaction,  considering  rul- 
ing conditions. 

Wire. — Rubber-covered  wire  is  still  tending  downward. 
Owing  to  very  light  demand  along  all  lines  stocks  are  ac- 
cumulating. It  is  believed  actual  demand  will  not  mate- 
rialize until  late  spring  and  that  the  peak  of  demand  will 
not  be  reached  before  next  fall. 

Schedule  Material. — There  is  scarcely  any  call,  and  ac- 
coi'dingly  complete  stocks  are  accumulating.  There  has 
been  no  definite  change   in  prices  recently. 


SALT  LAKE  CITY— DENVER 

Jobbers  report  stocks  considerably  heavier  this  year  than 
in  the  corresponding  period  of  1919.  Dealers,  however,  are 
not  so  abundantly  stocked.  Both  conditions  are  partly  ex- 
plained in  that  dealers  have  been  placing  orders  charily, 
showing  a  tendency  in  the  past  few  months  to  order  from 
their  jobbers  in  extremely  small  consignments.  As  the 
year  comes  to  a  close  electrical  firms  find  themselves  well 
stocked  in  practically  all  lines  with  factories  well  caught 
up  in  their  orders.  There  is  no  intimation  of  a  general 
recession  in  prices  except  in  products  manufactured  from 
steel  and  copper.  Conduit  is  selling  at  a  considerably  lower 
figure  than  it  was  a  few  months  ago,  and  so  is  copper 
wire.  No  reduction  is  given  on  prices  of  appliances,  and 
factories  report  that  none  can  be  expected  in  the  imme- 
diate future.  Manufacturers  of  washing  machines  and 
vacuum  cleaners  are  guaranteeing  stable  prices  to  April  1 
and  some  even  to  July  1. 

Jobbers  believe  that  a  general  price  recession  would  not 
only  be  practicable  from  the  manufacturer's  point  of  view 
but  also  beneficial  to  the  trade.  The  opinion  is  held  in 
some  quarters  that  present  prices  of  washers  and  cleaners 
are  unduly  inflated,  including  certain  fictitious  values. 
Credit  conditions  continue  unimproved  and  there  are  no 
positive  indications  that  they  will  grow  better  after  the 
new  year  is  launched.  Improvement  along  these  lines  in 
the  Intermountain  West  waits  upon  federal  legislation 
looking  to  the  protection  of  the  sheep,  cattle  and  agricul- 
tural  industries. 

Motors. — Factories  have  almost  caught  up  on  orders.  The 
demand  is  good,  especially  for  pumping  motors. 

Lamps. — All  dealers  report  stocks  ample  and  demand 
brisk.     Deliveries  are  good. 

Conduit. — There  is  a  tendency  in  some  quarters  to  ac- 
cumulative overstocks.  The  demand  is  light,  since  the  build- 
ing season  is  practically  over. 

Wire. — Prices  are  down  to  the  bottom  and  deliveries  are 
reported  good. 

Schedule  3!a'.eria!. — F rices  remain  exceedingly  high.  This 
is  the  off  season  and  the  demand  is  very  light. 
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basis  by  the  first  of  the  year.  Several 
departments,  it  is  reported,  have  been 
operating-  on  this  schedule  for  a  couple 
of  weeks. 


Fire  Does  Not  Halt  Line  Material 
Company 

A  report  from  L.  E.  Hendee,  vice- 
president  of  the  Line  Material  Com- 
pany, South  Milwauliee,  Wis.,  states 
that  the  recent  fire  which  wiped  out 
the  ofiice  did  not  halt  the  company's 
operations.  All  vital  records  were 
found  intact  in  the  safes,  while  the  op- 
erating plant  was  undamaged.  Mr. 
Hendee  states  that  the  company  is  gal- 
vanizing and  shipping  material. 


Ward  Production  Department 
Not  Sold 

A  statement  has  been  received  from 
P.  H.  Ward,  president  of  the  Ward  Elec- 
tric Company,  Philadelphia,  to  the  ef- 
fect that  there  is  no  truth  in  the  rumor 
that  it  has  sold  the  manufacturing' 
branch  of  its  business  to  the  Machen 
Electrical  Manufacturing  Company.  Mr. 
Ward  states  that  the  error  arose 
through  negotiations  between  the 
Machen  company  and  the  Ward- 
Stoddard  company,  which  formerly 
manufactured  push-button  switches  for 
the  Ward  Electric  Company. 


Wesche  Electric  Plans  to  Increase 
Production 

Announcement  has  been  received  from 
the  B.  A.  Wesche  Electric  Company, 
Cincinnati,  Ohio,  manufacturer  of  mo- 
tors and  similar  apparatus,  to  the  effect 
that  it  is  moving  to  another  location, 
where  it  will  have  about  50,000  sq.ft. 
of  production  space  and  more  ma- 
chinery. This,  it  is  stated,  will  enable 
the  company  to  manufacture  on  a 
larger  scale,  increasing  production  sev- 
eral times  over.  The  company  expects 
to  be  located  and  operating  by  Feb.  1. 


Pacific  Coast  Motor  Pioneers 
Reorganized 

The  U.  S.  Electrical  Manufacturing 
Company  of  Los  Angeles  has  recently 
reorganized  through  tlie  afliliation  of 
the  interests  of  H.  G.  Steele,  formerly 
vice-president  of  the  Pittsburgh  Trans- 
former Company,  and  C.  E.  Johnston 
of  Los  Angeles,  Cal.,  vice-president  of 
the  U.  S.  Electrical  Manufacturing  Com- 
pany. Mr.  Steele,  who  is  now  the  presi- 
dent of  the  U.  S.  Electrical  Manufac- 
turing Company,  resigned  from  the 
Pittsburgh  Transformer  Company  in 
the  summer  of  1919. 

The  U.  S.  Electrical  Manufacturing 
Company,  which  is  the  pioneer  manu- 
facturer of  electrical  motors  in  the 
West,  has  been  in  existence  for  twelve 
yenrs  and  now  does  a  business  of  more 


than  $2,000,000  annually.  It  is  under- 
stood that  plans  for  enlarging  the  busi- 
ness and  the  building  of  an  additional 
factory  are  being  made. 


Star  Brass  Changes  Name 

In  order  that  its  name  shall  conform 
more  nearly  with  the  nature  of  its 
products,  the  Star  Brass  W;orks,  3114- 
26  Carroll  Avenue,  Chicago,  manufac- 
turer of  spray  cooling  systems,  paint- 
ing and  spraying  machinery,  has 
changed  its  designation  to  the  Binks 
Spray  Equipment  Company,  effective 
Jan.  1.  Announcement  is  also  made  of 
the  completion  of  a  new  plant  and  an 
office  extension.  Provision  is  made  for 
new  salesrooms,  testing  laboratories 
and  increased  manufacturing  facilities. 


Recommendations  on  Bluebird 
Claims 

Receivers  of  the  Bluebird  Manufac- 
turing Company,  St.  Louis,  Mo.,  have 
filed  a  report  in  the  Circuit  Court  in 
St.  Louis  showing  the  amount  of  claims 
against  the  corporation  and  making- 
recommendations  in  regard  to  them. 
They  recommend  the  allowance  of 
claims  totaling  $8.39,777.22,  referring  to 
a  special  master  another  group  of 
claims,  totaling  about  $50,000,  and  the 
disallowance  without  prejudice  of  the 
claim  of  W.  S.  Ireland,  former  presi- 
dent of  the  company,  for  $4,003.87, 
based  on  expenses  incui-red  by  him  in 
connection  with  the  sale  of  the  company 
to  the  Davis  Sewing  Machine  Company 
of  Dayton,  Ohio. 

One  of  the  claims  indorsed  is  that  of 
J.  B.  Heydt  for  salary  due  him  as  an 
officer  of  the  company.  The  receivers 
say  that  the  salary  should  be  paid  with 
$2,154..50  in  cash  and  the  balance,  $17,- 
688.21,  in  preferred  stock.  The  claim 
of  James  L.  Coffield  was  red'iced  trom 
$60,000  to  $2,400. 

The  receivers  report  in  favor  of  dis- 
allowing other  claims  amounting  to  ap- 
proximately $78,000,  including  one  of 
$73,659.18  by  the  Gardner  Advertising 
Company,  on  the  ground  that  they  are 
not  just.  The  receivers  are  J.  H.  Con- 
rades,  Benjamin  Brinkman  and  Thomas 
Mellow.  Henry  A.  Rosskopf  was  ap- 
pointed by  Judge  Falkenhainer  as  spe- 
cial master  in  the  case. 


Universal  Line  to  Go  on  Eight- 
Hour  Day 

Landers,  Frary  &  Clark,  manufac- 
tui-ers  of  the  Universal  line  of  electrical 
appliances  and  other  metal  lines,  ac- 
cording to  reports  from  New  Britain, 
Conn.,    will    operate    on    an    eight-hour 


New  Departure  Wins  Patent  Suit 

Decision  has  been  handed  down  by 
Judge  Garvin  in  the  United  States  Dis- 
trict Court  granting  a  decree  in  favor 
of  the  New  Departure  Manufacturing 
Company,  Bristol,  Conn.,  in  its  suit 
against  the  Rockwell-Drake  Corpora- 
tion, the  Marlin  Rockwell  Corporation 
and  A.  F.  Rockwell,  former  president 
of  the  New  Departure  company.  The 
court  enjoined  the  defendants  from 
manufacturing  and  selling  double-row 
ball  bearings  which  infringe  and  or- 
dered it  to   render  an  accounting. 

The  validity  of  the  patent  was  con- 
ceded, and  the  defendants  admitted 
manufacturing  thejbearings  covered  by 
it.  The  issue  was  the  construction  of 
a  contract  claimed  by  the  defendants 
as  grantinggcertain  rights  to  manufac- 
ture the  bearings  in  question.  In  de- 
ciding the  case  the  court  held  that  the 
contract   was    not   violated. 


Apex  Prices  Guaranteed  to  June  1 

The  Apex  Appliance  Company,  Oak- 
land, Cal.,  has  announced  that  it  will 
guarantee  all  dealers  and  customers 
against  any  decline  in  price  up  until 
Ju  le  1,  1921.  Even  then  "it  is  prob- 
len-'atical,"  the  announcement  reads,  "if 
there  will  be  any  decline."  This  action 
is  taken  in  order  to  impress  upon  the 
trade  that  there  is  no  foundation  for 
the  prevailing  opinion  that  Apex  washer 
and  ironer  prices  are  coming  do-wn. 


Westinghouse  1921  Fans  Join 
All-Black  Group 

With  its  1921  line  the  Westinghouse 
Electric  &  Manufacturing  Company 
joins  the  group  of  manufacturers  fav- 
oring the  all-black  fan.  A  dull-black 
finish  for  the  blades  and  guards  as  well 
as  the  motor  and  base  is  the  feature 
of  the  Westinghouse  line.  Previously 
the  blades  and  guards  were  highly  pol- 
ished brass,  coated  with  a  transparent 
lacquer.  The  Westinghouse  six-blade 
fans  will  be  discontinued  this  year. 


Otis  Elevator  Plants  Operating 
Near  Normal 

Plants  of  the  Otis  Elevator  Company, 
it  is  reported,  are  now  being  operated 
near  normal  on  the  accumulation  of 
orders  which  were  piled  up  earlier  in 
the  year  when  bookings  were  more 
than  double  plant  capacity.  For  the 
past  three  months,  it  is  understood, 
orders  have  been  falling  off,  but  the 
company  is  optimistic  and  believes  that 
new  construction  cannot  be  held  back 
in  spite  of  declines  in  other  markets. 


Intermountain  Electric's  Annual 
Sales  Convention 

The  annual  sales  convention  of  the 
Intermountain  Electric  Company  was 
held  at  the  Commercial  Club,  Salt  Lake 
City,  from  Dec.  6  to  11  inclusive.     One 
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of  the  features  of  the  convention  was 
a  two-day  series  of  demonstrations  and 
lectures  by  representatives  of  the  West- 
inghouse  Electric  &  Manufacturing- 
Company  and  the  Westinghouse  Lamp 
Company,  knowm  as  the  "Better  Mer- 
chandising Shows." 

Among  the  principal  speakers  at  the 
convention  wei-e  Lafayette  Hanchett, 
president,  and  C.  B.  Hawley,  vice- 
president  and  general  manager  of  the 
Intermountain  Electric  Company.  Fac- 
tory representatives  of  a  number  of  the 
large  electrical  and  automobile  acces- 
sory companies  were  in  attendance  at 
the  convention.  C.  C.  Campbell,  sales 
manager,  had  charge  of  the  program. 


The  Frank  H.  Stewart  Electric  Com- 
pany, Old  Mint  Building,  37-.39  North 
Seventh  Street,  Philadelphia,  has  pub- 
lished a  667-page  catalog,  No.  22.  De- 
scriptions of  the  chief  characteristics 
of  the  various  articles  listed  are  given 
as  a  feature  of  the  publication  of  this 
twenty-five-year-old  supply  jobber. 

Foreign  Trade  Notes 


The  Requa  Electrical  Supply  Com- 
pany, Rochester,  N.  Y.,  has  increased  its 
capital  stock  from  $50,000  to  .$100,000. 

The  Wateree  Electric  Company,  Jer- 
sey City,  N.  J.,  has  filed  notice  of  in- 
crease in  capital  stock  from  $7,500,000 
to  $30,000,000. 

The   Capital    Lampagraph    Company, 

St.  Louis,  is  planning  to  remove  its 
main  offices  to  Chicago.  It  also  con- 
templates establishing  a  new  plant  at 
Indiana  Harbor,  Ind.  The  company  man- 
ufactures electric  lighting  equipment, 
electrically  operated  phonographs,  etc. 
The  Louisville  Electric  Manufactur- 
ing Company,  660  South  Second  Street, 
Louisville,  Ky.,  has  awarded  contract 
for  the  erection  of  a  one-story  plant, 
60  ft.  X  150  ft.,  for  the  manufacture  of 
portable  electric  tools. 

The   Exide  Battery  Depots,  Inc.,   101 

West  End  Avenue,  New  York  City,  a 
subsidiary  of  the  Electric  Storage  Bat- 
tery Company,  Philadelphia,  has  filed 
plans  for  the  erection  of  a  two-story 
building  at  Spring  and  Clark  Streets, 
to   cost  about  $11.5.000. 

The  Tubular  Woven  Fabric  Company. 

Pawtucket,  R.  I.,  will  open  a  Pittsburgh 
office  in  charge  of  Gray  Jones,  for- 
merly of  the  Cutler-Hammer  Company. 
This  is  eifective  Jan.  1,  1921. 

The  Conveyors'  Corporation  of  Amer- 
ica, Chicago,  announces  the  appoint- 
ment of  the  Hallidie  Machinery  Com- 
pany, L.  C.  Smith  Building,  Seattle, 
Wash.,  as  its  representative  in  Wash- 
ington and  Oregon.  The  Hallidie  com- 
pany is  twenty  years  old.  Philip  Rowe 
is  president,  W.  S.  Dyson  vice-presi- 
dent, Archie  McLean  secretary,  and 
George   Henderson  treasurer. 

The  American  Brass  Products  Com- 
pany, Pottstown,  Pa.,  has  filed  notice  of 
increase  in  capital  stock  from  $150,000 
to  $250,000. 

The  Howell  Electric  Motors  Company, 

Howell,  Mich.,  is  planning  to  double 
the  output  of  its  plant  within  the  next 
few  months.  The  company  recently  in- 
creased its  capital  stock  by  $250,000. 

The  Rumsey  Electric  Company,  1007 
Ai-ch  Street,  Philadelphia,  in  celebra- 
tion of  its  twenty-fifth  birthday,  has 
issued  a  thirty-two-page  booklet  show- 
ing by  illustrations  the  officei-s  and  per- 
sonnel of  the  company  and  the  various 
departments  of  its  organization. 


ELECTRIC  HEATIXG  IX  AYLESBURY. 
ENGLAND. — The  housing  committee  of  the 
Borough  of  Aylesbury  has  decided  that 
electrical  heating  apparatus  shall  be  in- 
stalled in  the  bedrooms  of  houses  that  are 
now   being  erected. 

PROPOSED  POWER  DEVELOPMENT 
IN  PUNJAB.  INDIA.  —  Plans  are  under 
way  for  development  of  a  hydro-electric 
plant  in  the  chief  centers  of  Punjab.  The 
Punjab  Hydro-Electric  and  Industries  As- 
sociation has  been  organized  with  head- 
quarters at  Delhi,  and  negotiations  are 
under  way  for  supplying  electricity  at 
Rawalpindi.  .Multan,  Lyallpur.  Jullu'ndur. 
Sialkot  and  Gujranwala.  The  association 
contemplates  developing  electric  power  on 
four  canal  falls,  to  be  operated  as  one  sys- 
tem, which  will  supply  electricity  in  con- 
siderable area  of  country  north  of  the 
Chenab  River. 

PROPOSED  HYDRO-ELECTRIC  DE- 
VELOPMENT IN  PORTUGAL.— The  Por- 
tuguese Minister  of  Commerce,  it  is  reported. 
has  appointed  a  commission  to  study  the 
matter  of  utilizing  the  water  powers  of  the 
rivers  of  Portugal  for  the  purpose  of  fur- 
nishing hydro-electric  power  for  railwav. 
industrial  and  lighting  purposes.  The  pro- 
posed project  would  involve  an  extensive 
system  of  dams,  with  a  view  to  conserving 
water  from  the  winter  rainfall  to  last 
through  the  summer.  Two  engineers.  Sen- 
hores  Fernando  de  Souza  and  Vicente 
Riberio.  have  been  nominated  bv  the  rep- 
resentatives of  the  Portuguese  National 
Railways  to  sit  with   the  commission. 

BRITISH  EXPORT  REGISTER  OUT. — 
The  export  register  of  the  Federation  of 
British  Industries  has  been  published  bv 
that  federation,  39  St,  James  Street.  Lon- 
dcn.  S.  W.  Among  the  6.50  pages  are  given 
tile  federation's  constitution,  aims.  etc..  list 
of  members  with  their  manufactures  classi- 
fied,   and    advertisements. 

THE  .\MERIC^VN  CH.^MBER  OF  COM- 
MERCE IN  LONDON,  8  Waterloo  Place 
Pall  Mall,  London,  S.W.I.  England,  has 
issued  a  year  liook  of  this  chamlier  for 
192(1.  in  whicli  are  listed  the  names, 
addresses  and  business  classification  of 
more  than  1,000  .American  and  British  firms, 
including  electrical  manufacturers,  inter- 
ested in  developing  business  between  the 
two   countries. 

ELECTRIC  PLANT  AT  EVANS  BAY. 
NEW  ZE.^LAND. — The  City  Council  of 
Wellington.  New  Zealand,  contemplates  a 
number  of  improvements,  among  whicti  are 
the  erection  of  an  electric  power  station, 
tramway  extensions,  new  car  sheds  and 
cars,  to  cost  about  £664,887. 

DEM.A.NT>  FOR  ELECTRIC  LIGHTING 
EQUIPMENT  LN  .NETHERLANDS  E.A.ST 
INDIES. — Trade  Commissioner  John  A. 
Fowler  reports  that  there  is  a  steady  de- 
mand for  electric  lighting  installations  up 
to  40  kw.  for  estates,  sugar  factories,  ma- 
chine shops  and  other  industries  in  the 
Netherlands  East  Indies.  Small  lighting 
sets  of  50-lami>  and  100-lamp  capacity  are 
also  selling  as  rapidly  as  they  can  be  im- 
ported for  residences  and  the  smaller  plan- 
tations. Lists  of  engineering  and  machinery 
imjiorting  houses  handling  this  business 
have  been  prepared  and  plactd  on  file  in 
Bureau  of  Foreign  and  Domestic  Commerce. 

W..\TER-POWTSR  DEVELOPMENT  IN 
NEW  ZEAL.XND.  —  Tenders  have  been 
asked  for  equipment  for  the  initial  installa- 
tion at  the  new  hydro-electric  generating 
station  at  Lake  Monowai,  SoutJiIand,  New 
Zealand,  consisting  of  two  S.OOO-kw.  units, 
together  with  accessory  equipment.  The 
plans  provide  for  an  ultimate  capacity  of 
six  3.000-kw.  imits.  A  set  of  specifications, 
drawings  and  tender  forms  covering  this 
installation  has  been  placed  on  file  for  con- 
sultation at  the  New  Yok  ollice  of  the 
Bureau  of  Foreign  and  Domestic  Commerce. 
Department  of  Commerce.  734  Custom 
House.  New  York  City.  A  brief  description 
of  the  equipment  may  !)e  obtained  from  any 
of  the  i)ureau*s  district  and  co-operative 
offices  by   requesting  circtilar  FE-194. 


EL.EX:tRIC  MANUFACTURING  BUSI- 
NESS IN  GERMA.N'V. — A  survey  of  the 
situation  of  the  electric  manufacturing  in- 
dustry in  Germ;uiy  recently  made  by  a 
director  of  tlie  Siemens-.Schuchert  Company, 
one  of  the  largest  electric  engineering  and 
construction  firms  in  Germany,  shows  that 
in  19211  not  more  than  30  per  cent  of 
pre-war  production  of  high-tension  cables 
will  lie  turned  out  The  condition  in  the 
wire,  motor  and  installation  industries  is 
also  bad.  But  few  orders  are  being  placed 
for  power-plant  etiuipment,  the  owners  ap- 
parently being  uneasy  over  the  question  of 
socialzation.  In  1919,  70,000,000  marks' 
worth  of  lamps  were  produced.  Before  tho 
war  oil  per  cent  of  Germany's  jiroduction 
was  exported,  but  at  present  less  than  25 
per  cent  is  exported.  P'oreign  competition, 
it  is  said,  is  much  keener  than  before  the 
war. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
nuniber. 

An  engineering  and  trading  company  in 
India  (No.  34.156)  desires  to  be  placed  in 
communication  with  manufacturers  of  di- 
rect and  semi-indirect  lighting  fi.xtures. 
switches,  motors,  farm-lighting  plants,  fans 
and  heating  appliances,    etc. 

-Vn  American  residing  in  India  (No.  34,- 
162)  desires  to  receive  catalogs  and  ap- 
pro.ximate  prices  on  Diesel  oil  engines  of 
from  100  hp.  to  1.500  hp.  or  more,  both 
in  two-cycle  and  four-cycle  types,  these 
to  be  considered  for  both  industrial  plant 
and   central-station  service. 

The  manager  of  a  mercantile  company 
in  China  (No.  34.164)  is  in  the  United 
States  and  desires  to  purchase  and  to  se- 
cure an  agency  for  the  .sale  of  electrical 
goods,    etc. 

The  managing  director  of  an  engineering 
company  in  India  (No.  34.168)  desires  to 
receive  catalogs  and  general  information 
for  the  purchase  of  modern  electrical  hos- 
pital equipment,  both  for  electi'ic  treatment 
and  for  signaling,  communication,  etc,  and 
also  of  electric  passenger  elevators. 

A  trading  company  in  India  (No.  34,171) 
desires  to  secure  catalogs  and  quotations 
from  manufacturers  onlv  of  direct-current 
electric  ceiling  fans  for  220  volts  and  110 
volts,  and  also  of  electrical  novelties  and 
toys. 


New  Apparatus  and  Publications 


ELECTRIC  FURN.VCE.  —  The  Detroit 
(Mich.)  Electric  Furnace  Company,  issued 
a  fourteen-page  illustrated  booklet'  describ- 
ing its    rocking   electric    brass    furnace. 

ELECTRIC  FURNACE.— The  Industrial 
Electric  Furnace  Company,  Chicago,  has 
published  supplement  C  to  bulletin  40.  on 
repelling   arc    fui-naccs. 

THERMOSTATIC  METAL  — The  H.  A. 
■Wilson  Company.  97  Chestnut  Street.  New- 
ark. N.  J.,  is  circulating  a  book  entitled 
"Wilco  Thermostatic  Metal."  in  which  it 
describes  the  special  process  o  the  man- 
ufacture and  the  uses  of  thermos^  \tio  metal. 

.'PO\^"ER  TR.\NSiIISSION. — The  Bald- 
win Chain  &  Manufacturing  Companv. 
Worcester.  Mass.,  has  issued  catalog  F. 
covering  its  power  transmission  chains  and 
sprockets,  including  roller  chains,  block 
chains,  special  chains,  sprockets,  etc.  The 
company  has  issued  bulletin  No.  14.  de- 
scribing the  selection  of  a  chain  drive  and 
also  bulletin  No.  17.  giving  data  on 
sprockets  for  roller  and  block  chains. 

P0^^"F;R  PL.\NT  SPECI.\LTIE:S.  —  The 
Plant  Engineering  &  Equipment  Company. 
192  Broadway.  New  York  City,  has  issued 
a  twtTity-page  catalog  covering  its  "Peeco" 
specialties,  including  steam  traps,  separa- 
tors, strainers,  regulating  devices,  blowers, 
steam  and  electric  i>untps,  meters,  etc 

ELECTRICAL  TESTING  INSTRU- 
MENTS. —  "Hunting  Vovm  Electrical 
Troubles"  is  the  title  of  a  pamphlet  issued 
by  the  Burton-Rogers  Company,  755  Boyl- 
ston  Street.  Boston,  sales  department  for 
Hoyt  electrical  instruments,  describing  the 
use  of  tlie  rotary  meter,  cell  tester,  cad- 
mium meter  and  magneto  tester  in  locating 
difficulties  on  storage-battery  systems.  The 
company  has  also  issued  a  small  pamphlet 
entitled  "The  Cadmium  Test,"  describing 
in  detail  the  reason  and  method  of  mak'n,<; 
the   Cadmium   test   on  storage   batteries 
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KLRCTRICAL  INSTRUMENTS.  —  The 
Uurton-Rogers  Company.  755  Boylston 
Street.  Boston.  Mass.,  sales  depai'tment  for 
the  Hovt  electrical  instruments,  has  issued 
a  catalog  of  Hovl  electrical  in.'slninients, 
incUuling  dashlioaril.  miniature  switchboanl, 
large  switchboard  and  portable  instruments. 

OILERS.  —  The  Eagle  XlanufaoturinK 
Company.  Wellsburg.  W.  Va..  lias  issued 
catalog  No.  20,  covering  Its  difterent  types 
of  oilers. 

RI-KCTRIO  ARC  WELPING. — The  U.  S. 
Light  &  Heat  Corporation.  Niagara  Falls, 
N.  Y..  has  issued  bulletin  700.  entitled 
••Electric  .\rc  Welding."  in  which  it  de- 
scribes   "USL"    arc-welding    machinery. 

PORT.xm.R  I.,.\MPS.— The  Emiure  Lamp 
&  r.ras.s  Manufacturing  Company,  126  South 
Clinton  Street.  Chicago,  has  issued  catalog 
No.  60.  in  which  it  describes  and  illustrates 
its  different  types  of  portable  electric 
lamps. 

SJIALL  TURBO-GENER.VTOR  SETS. — 
The  General  Electric  Company,  Schenec- 
tady. N.  v..  has  i>ublished  bulletin  No.  42. ~ 
OlOA,  which  supersedes  bulletin  No.  42.010. 
describing  and  illustrating  the  small  Curtis 
steam-turbine  generating  sets.  These  gen- 
erating .sets  have  a  capacity  of  100  kw.  to 
300  kw.  and  are  mounted  on  a  common  base 
with    turbine    and    gearing. 


New  Incorporations 


THE  GREENVILLE  (N.  C.)  STORAGE 
B.\TTERY  COMP.\NT  has  been  incorpo- 
rated with  a  capital  stock  of  $5ii.00{i  by 
W.  G.  Downing.  W.  T.  Bryan  and  .1.  K. 
Proctor.  The  company  proposes  to  manu- 
facture storage  batteries. 

THE  JLA.RSHFIELD  F.A-RM  ELECTRIC 
('OMP,\NY.  Marshfield.  Wi.s..  has  been  in- 
corporated by  R.  T.  Finucane.  J.  P.  O'Con- 
nell  and  J.  P.  .-Vdler.  The  company  is 
capitalized  at  $20,000  and  proposes  to  manu- 
facture electric  generating  unit.«  and  appur- 
tenances for  farms  and  isolated  plants. 

THE  FENNIMORE  (WIS.)  PRAIRIE 
ELECTRIC  &  POWER  COMPANY  has 
been  incorporated  with  a  capital  stock  of 
$25,000  by  R.  M.  Orchard.  Anton  Eisele  and 
Emil  Schwer. 

THE  SPRF/CHER  MANUFACTLTRING 
COMPANY.  Milwaukee.  Wis.,  has  been  in- 
corporated with  a  capital  of  $100.0(iii  to 
manufacture  lighting  fixtures.  The  incor- 
Tiorators  are  R.  J.  Piehler.  A.  A.  Sprecher 
and  Peter  W.  .Sprecher.  proprietor  of  the 
Milwaukee  Gas  &  Electric  Fixture  Com- 
pany,  1910   Fond   du   Lac   .\venue. 

THE  ADELPHI  LIGHTING  FIXTl^RE 
COMP.ANY,  Brooklyn.  X.  Y..  has  been  in- 
corporated with  a  capital  stock  of  $5,000 
liy  L  Newman,  J.  Fenner  and  I.  Barnett, 
1379   St.   John's  Place.   Brooklyn,  N.   Y. 

THE  A\TRANGBLL  MINING.  PULP  & 
POWER  COMP-ANY,  Wrangell.  Alaska,  has 
been  incorporated  by  William  D.  Grant. 
Donald  Sinclair  and  others.  The  company 
is  capitalized  at  $1.00ii,(hi(i  and  proposes 
to  supply  electricty  for  mining  purposfs. 

THE  IN'sTANTO  electric  COM- 
PANY, Maysville.  Ky..  has  been  incori)or- 
ated  with  a  capital  stock  of  $2.t,00ii  by 
E  H  Knapp.  Clement  Finch  and  Andrew 
Ciooney.  The  company  proposes  to  manu- 
facture   electrical    devices. 

THE  A.  J.  FELZ  CqMP.VNY,  Boston. 
Mass .  has  been  incorporated  by  S.  Felz. 
Hyde  Park :  E.  M.  Dangel  and  .Morris 
Li'nsky.  The  company  is  capitalized  at 
$5.1100  and  proposes  to  manufacture  elec- 
trical   equipment    and    supplies. 

THE  GENERAL  RESEARCH  CORPOR- 
\T10N.  Providence..  R.  I.,  has  been  incor- 
porated by  Patrick  P.  Curran,  Henry  C. 
Hart  and  Karl  Farkas.  147  Wheeler  Av- 
enue, Cranston,  R.  I.  The  company  is  capi- 
talized at  $300,000  and  proposes  to  manu- 
facture   electrical    specialties. 

THE  E.  A.  KOENlirMAN  ELECTRIC 
COMPANY.  East  St.  Louis.  111.,  has  been 
chartered  with  a  capital  stock  of  $20,000 
by  Charles  C.  Koeneman.  C.  H.  Chapline' 
and  Albert  G.  Ziesk,  214  Collinsville  Av- 
enue, East  St  Louis,  111.  The  company 
proposes  to  manufacture  electrical  devices, 
etc. 

THE  NEW  ENGLAND  PRODUCTS 
COMPANY,  INC.,  Mianus,  Greenwich, 
Conn.,  has  been  incoriiorated  with  a  capital 
stock  of  $300,000  to  manufacture  ma- 
chinery, electrical  equipment,  etc.  The  in- 
corporators arc:  B.  L.  Marsh,  G.  G. 
Knowles  and  C.  F.  Hoyt,  307  Atlantic 
Street.  .Stamford,  Conn. 

THE  W.  J.  McNELLIS  COMPANY. 
Waterbury,  Conn.,  has  been  chartered  by 
D,  J.  Stevens,  J.  J.  and  W.  J.  McNellis,  19"; 


Grand  Streit,  Waterbury.  The  company  is 
capitalized  at  $75,000  and  proposes  to  man- 
ufacture   electrical    equipment. 

THE  ELECTRIC  POWER  EQUIPME.NT 
CORPOR.\TION,  Trenton,  N.  J.,  has  been 
incorporated  with  a  capital  stock  of  $25,- 
000  to  manufacture  electrical  equipment. 
F.  W.  Dinsmore,  709  Greenwood  Avenuf, 
is   treasurer. 

THE  J.  C.  BOGGS  MOTOR  &  LIGHT 
COMPANY,  Lewisberg.  W.  Va.,  has  been 
incorporated  by  J.  C.  Hoggs,  .lohn  A.  Little- 
page,  Lewisberg,  and  W.  A.  Charleton. 
Hinton  W.  Va.  The  company  is  capitalized 
at  $5o',000  and  proposes  to  manufacture 
automobile  lighting  equipment  and  other 
accessories. 

THE  GOLD  SEAL  STORAGE  BATTERY 
COMP.\NY,  Green  Lay.  Wis.,  ha.s  bfcn  in- 
corporated by  F.  J.  Mankin,  E.  J.  Bolza  and 
T.  J.  Best.  The  company  is  capitalized  at 
$300,000  and  proposes  to  manufacture 
storage  batteries. 

THE  WINNSBORO  (TEX.)  LIGHT  & 
ICE  COMPANY  has  been  incorporati'd  by 
Mrs.  K.  .4.  Campbell,  R.  C.  Campljell  and 
Mrs.  J.  W.  Rhone.  The  company  is  capital- 
ized at  $60,000  and  proposes  to  erect  an 
electric  light  plant  and  ice  factory. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Dec,   7,  1920) 

1361991.  System  of  Control:   Rudolf  E. 
'  Hellmund,  Swissvale,  Pa.     App.  nled  -Vug. 

11,   1917.     Railway-vehicle  motors. 

1361992.  System  op  Control:   Rudolf  E. 
'  Hellmund.  Swissvale.  Pa.     App.  filed  Aug. 

11,    1917.      Electric   railway    vehicles. 
1.361,993.     System  of  Control:   Rudolf  E. 
'  Hellmund,  Swissvale,  Pa.    App.  filed  .Sept. 

7.  1917.     Booster. 
1  361  994.     System  of  Control;   Rudolf  E. 

Hellmund,      Swissvale.     Pa.        App.      filed 

Sept.    7,    1917.      Electric   railway   vehicles. 

1361995.       System    of     Control:     Rudolf 

'  E.    Hellmund.    Swissvale,    Pa,      App.    filed 

Oct.    13.    1917.      Automatic    regulation    of 

electric-vehicle   motors. 
1362.007.       Brush     Holder:     Herbert     n. 

Jungk,  Pittsburgh,  Pa.     App.  filed  Oct.   S. 

1917.  Cannot  move. 

1362  008.      Telephone   Receiver:    ,Tohn    C. 

Kane.   Detroit.   Mich.      App.   filed   Oct.    21, 

1919.      Radio. 
1,362,018.       Cell     Post    and     Method     of 

Mor.N'TiNG     Same:     Warren     P.     Loudon. 

.Niagara   Falls,  N.   Y.      .\pp.  filed   .Ian.    26. 

1918.  Prevents   escape  of   electrolyte. 

1  362  020       Telephone    System  ;    Alben    E. 
'  Lundell  and  Edgar  H.   Clark.  New    York. 
N.    Y.      App.    filed    Dec.    10,    1917.      .Vuto- 
matic. 

1362,029.  Commutator  Cylinder:  Ches- 
ter B.  Mills,  East  .McKeesport,  Pa.  App. 
filed  Dec.    8,  1917,      End  connector. 

1,362,049.       Explosion-Proof     Device     for 
'  Electrical  Apparatus  ;  Charles  W.  .Star- 
ker.  Pittsburgh,   Pa.      -Vpp.  filed   Aug.    30. 
1916.      Pressure    valve. 

1,362,059.  Electric  Condenser:  Philip 
Thomas,'  Edgewood  Park.  Pa.  App.  filed 
Sept.   28,  1917.      Outer  layers  protected. 

1  362  060.  Electric  Heater:  Frank  Thorn- 
ton, Jr.,  Mansfield.  Ohio.  App.  filed  June 
29,   1918.      Radiant. 

1  362  072.  Magnetic  Ore  Separator:  Horace 
W.  Arnold.  Vancouver,  Wash.  .\pp.  filed 
Nov.   17,  1-917,     Drum  type. 

1,362,081.  Double-Frequency  Distribut- 
ING  System  ;  Lewis  W.  Chubb,  Eilgevvnod 
Park.  Pa.  .\pp.  filed  Jan.  10,  1917.  Over 
common  mains. 

1  362.082.  Manufacture  of  Copper  Plates 
FOR  Process  Printing  :  Shorard  O.  Cow- 
iier-Coles.  Sunbury-on-Thames.  England. 
App.    filed    March    15,   1920.      Electrolytic. 

1362  084.  Electrical  Commutator:  Rich- 
ard S.  Dahl.  Charlottenlund,  Copenhagen, 
I>enn):nk.  App.  filed  Oct.  27,  1919.  Core 
of  insuL-iting  material. 
1  362  096.  Telephone  System:  Charles  L. 
Goodrum,  New  York,  .N.  Y.  App.  filed 
April  24,  1917.  Telephone  and  telegraph 
messages   tran.smitteci    simultaneously. 


1,362.126.     Telepiionc  System;  William  H. 
Matthies.   Hackensack.    N.    J.      App.    filed 
Feb.   20,  1917.     Control  of  signaling. 
1.362,138.        Induction     Coil;     Edward     .1. 
Pratt.   New   York,   N.   Y.      App.  filed   Nov 
15,    1917.      Repeating    coil. 
1,36?,140.        Carbo.v     Holder:     Harold      l>. 
Regar,   Reading,   Pa.      .A.pp.   filed    Dee.    13. 
1919.      For  use   in   arc  lamps. 
1.362,159.      Composition    for   Electrolytes 
FOR   Electrical   Etching;    Joseph   Henr^ 
Weeks,   Rutledge,   Pa.      App,  filed  April    4, 
1917.      Formulas, 
1.362,166.      Process    for    Extracting    Zinc 
FROM    Ores  ;    Frederick    Laist,    -Vnaconda, 
Mont.       .\pp.    filed    Jan.    5,    1920.       From 
mixed  ores. 
1.362,206.     Electrolier  Structure;  Robert 
.(.     Ward,    Philadelphia,    Pa.  '    .\pp.    ni<d 
Jan.    17,    1920.       Ornamental    fixture    for 
connecting  table  lamps,  vacuum  cleaners, 
etc. 
1.362,221.      Compensating    Wire    Si'pport  : 
Charles     C.     Blackmore.      Dayton.     Ohio. 
.Vpp.  filed  June  7.  1918.     Spring  takes  up 
slack   on   telephone   line. 
1.362,227.        Cigar      Lighter;      Dudley      B. 
Clark,    Bemus    Point.    N.    Y.      App.    filed 
Aug.    6,   1920.      Electrically  heated. 
1.362.289.        Storage-Battery      Separator: 
Daniel  A.   CJrieb,  Indianapolis.  Ind.     Aj)p. 
filed   May   24,  1920.      Slotted   sheet. 
1,362,294.        Electric      Storage     Battery: 
Edward     Hacking.     Central     Falls.     R,     I. 
.\pp.    filed    Dec.     17,    1919.       Lead    plates 
and   sulphuric   acid. 
1,362,293.     Electrolyte  for  Electric  Stor- 
age Batteries  ;  Edwaid  Hacking,  Central 
Falls.    R.    I.       .\pp.    filed    Dec.    17.    1919. 
I'umice  combined  with  sulphuric  acid. 
1,362.301.     Motor-Control  System;  Walter 
L.   Hamilton.   Holyoke,   Mass.      App.    filed 
June  17,  1920.  For  paper-machine  motors. 
1,362.303.      Electric  Incandescent   Lamp; 
Francis  Harrison,  London,  England.    -\i)p. 
filed    July    8.    1919.       .Means    for    placing 
the  filament. 
1,362,337.       Protective    Device;     David     T. 
May,  New  York,  N.  Y.     App.  filed  Oct.  23, 
1918.      Telephone   arrester. 
1,362.349.        NoN- Arcing      Com.mutating - 
Switch    Device:    Louis    Paulero,    Peters- 
burg. Va.     App.  filed  July   22.  1915.      For 
electric   hammers,    etc. 
1,362,351.     Electric  Heating  Device:  Wil- 
liam A.   Rankin.   Chicago,  111.      .\pp.   filed 
Aug.    15,    1918.       Ribbon    adapted    to    be 
stitched. 
1,362,356.    Instantaneous  Electric  Water 
Heater  ;    l^ouis    J.    Schneider,    Milwaukee. 
Wis.      App.    filed    March    15,    1920.      Con- 
trollable  by   flow   of  water. 

1.362.358.  Automatic  Co.ntroller  Cut- 
Out  ;  <;i-eer  M.  Shearer,  Chicago.  111.  .\pp. 
tiled  Feb.  17,  1917.  For  cranes,  hoists, 
elevators,    bi'idgcs,   etc. 

1.362.359.  .Segregated  Drive  for  Paper 
Machines  a.nd  the  Like:  Newton  .Shut- 
tleworth,  Rugby,  England.  .\pp.  filed 
Sept.  2,  19  20.  Sections  run  in  fixed  but 
adjustable-speed   I'elationship. 

1.362.375.  WiNDi.NG  for  Electricai.  Av- 
PARATus  ;  Magnus  Unger,  Pittsfield.  Mass. 
App.  filed  July  16.  1918.  Oil  will  thor- 
ouglilj-  permeate. 

1,362.380.  Electrical  System  for  .4ero- 
PLANES  AND  THE  LiKE;  Lionel  .\l.  Wolff- 
sohn,  Weehawken,  N.  J.  -\piJ.  filed  March 
13,    1917.    Small    weight. 

1,362,383.  Apparatus  for  Wireless  Tele- 
tiRAPHY'  AND  TELEPHONY  ;  William  E. 
Beakes,  New  Orleans,  La.  .\pp.  filed 
.\pril   19,   1919.      Reduces  effeit   of  sta.tic. 

1,362,386.  Ignition  System;  Joseph  Bijur, 
New  York,  N.  Y.  App.  filed  June  7. 
1919.     Hot  ignition  spark. 

1,362,388,  High-Tension  Lvsulator;  Fran- 
cis O.  Blackwell,  Englewood,  N.  J.  jVPP- 
filed  July  17,  1915.     Suspension  insulatoi . 

1,362.432.  Flashlight  .Attachment  uoi: 
Firearms;  Cora  M.  Masters.  Clarkton, 
N.  C.  App.  filed  Jan.  24.  1918.  Hung 
below  barrel. 

1,362,452.  Motor  .\ttach.ment  ;  Walter  B. 
i'fferl,  Roehestei'.  N.  Y.  .\pp.  filed  Jan. 
28.  1919.  .\utomatically  .^topping  when 
bearings    become    worn. 

1,362,464.  Telephone  .Attachment  ;  Charles 
Baum  and  Edgar  H.  Talbert.  Washing- 
ton, I).  C.  ,\pp.  filed  Oct.  10.  1917.  Lever 
released  by  insertion  of  coin. 

1.362.491.  Automatic  Welding  Machine: 
Otis  A.  Kenvon.  New  York,  N.  Y.  App. 
filed  Sept.  13,  1919.      Feed  mechanism. 

1.362.492.  Variable-Reactance  Reactor: 
Friend  H.  Kierstead,  Pittsfield,  Mass. 
App.  filed  March  27.  1920.  For  con- 
trolling   Birkland-Eyde    are    furnace. 
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1.362,497.  Tuebine-Driven  Set  :  William 
J.  A.  London.  Springfield,  Mass.  Aj)p. 
filed   Sept.   13.   1917.     Short  length. 

1.362,543.  Dynajio-Electric  Machine  Con- 
struction' :  Adolph  E.  Seinceke,  Cincin- 
nati. Ohio.  App.  filed  Feb.  3,  1917.  End- 
ring  connection. 

1.362.5r)3.  AprAR.iTus  for  Controlli-sg 
Electric  Ciritits  ;  Gustaf  F.  Bagg.'. 
Xew  Yoi  k.  N.  V.  App.  filed  May  15,  191.';. 
Flaslier    sign. 

1,362,554.  Storage  Battery:  James  Bal- 
zano.  New  York.  N.  Y.  App.  filed  Nov. 
20,  1919.  Simultaneously  charged  and 
discharged. 

1,362,574.  Light  Extinguisher  poe  Arc 
Lamps  ;  Elmer  A.  Sperry,  Brooklyn,  N.  Y. 
App.  filed  May  5,  1916.  For  preventing 
afterglow. 

1,362. .'7'.  Feeding  Mechanism  for  Search- 
lights ;  Elmer  A.  Sperry.  Brookl.vn. 
N.  Y.  App.  filed  Feb.  7,  1917.  Electrode 
holders. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

BIDDEFORD.  ME.  —  The  Biddeford  & 
Saco  Water  Company  contemplates  the 
expenditure  of  $30,000  for  replacing  steam 
power  with  electricity  at  the  pumping  sta- 
tion. Steam  power  will  be  used  as  an 
auxiliary. 

MONROE,  N.  H. — The  Grafton-Caledonia 
Power  Company  of  this  place  contemplates 
the  development  of  electric  energy  to  supply 
Monroe  and  a  number  of  other  towns. 

GROVEL.VND,  MASS. — At  a  recent  town 
meeting  it  was  voted  to  appropriate  $2,500 
for  improvements  to  the  municipal  electric 
system  for  additional  service. 

WAKEFIELD.  MASS. — At  a  special  town 
meeting  it  was  voted  to  appropriate  $25,000 
for  rebuilding  the  municipal  light  plant. 

NEW  BRITAIN.  CONN. — It  is  reported 
that  the  power  house  at  the  woodworking 
plant  of  J.  Pinches  &  Son.  67  Church  Street, 
has  been  damaged   by  fire. 


Middle  Atlantic  States 

LONG  BEACH,  N.  Y. — The  villase  trus- 
tees have  filed  application  witli  tlie  Slate 
Public  Service  Commission  for  authoi-ity 
to  establish  a  svstem  for  furnishing  light. 
Bonds  to  the  amount  of  $200,000  have  been 
voted,  and  it  is  proposed  to  construct  a 
power  house  and  overhead  distribution 
system. 

BLOOMFIELD.  N.  J. — Scott  &  Bowne, 
80  Orange  Street,  have  plans  under  way 
for  the  construction  of  a  power  plant.  An 
addition  to  their  local  cod  liver  oil  factory 
is  also  contemplated.  The  total  cost  is 
estimated  at  $80,000. 

PERTH  AIWBOY.  N.  J.  —  The  Perth 
Amboy  Dry  Dock  Company,  foot  of  Broad 
Strett,  contemplates  the  installation  of  an 
improved  floodligliting  system  and  a  gen- 
eral plant-ligiiting  system  to  allow  foi-  op- 
erations  during  a  twenty-four-liour  period. 

WEEH.i^^'KEN,  N.  J.  —  The  Cunard 
Steamship  Company,  24  State  Street,  New 
York  City,  will  deter  awarding  the  contract 
for  its  proposed  new  freight  terminal  at  this 
place.  The  project  includes  a  number  of  piers 
and  warehouses,  a  large  central  electric 
power  jilant  and  electrically  operated  equip- 
ment. The  cost  is  estimated  at  about  $30,- 
000,000. 

PECKVILLE,  PA. — It  is  understood  that 
the  Scranton  Coal  Company.  Scranton.  has 
plans  under  way  for  the  rebuilding  of  its 
power  plant  and  coal  washery  at  this  place, 
reported  to  have  been  recently  destroyed 
by  fire,  causing  a  loss  of  about  $230,000. 

PHILADELPHIA.  PA. — Plans  have  been 
filed  bv  the  Standard  Engineering  Company, 
Thirtieth  Street,  for  the  erection  of  a  power 
house,  24  ft.  X  35  ft.  X  60  ft. 

READING,  PA.  —  Arrangements  have 
been  made  bv  the  Metropolitan  Edison 
Company  for  a  bond  issue  of  $100,000.  the 
proceeds  to  be  used  for  plant  extensions 
and  betterments. 

SCRANTON.  PA. — The  Delaware,  Lack- 
awanna    &     Western     Railroad     Company. 


IToboken,  N.  J.,  is  considering  the  erection 
ot  a  large  power  station  in  Scranton  and 
the  electrification  of  pusher  engines  for 
service  between  this  place  and  the  sum- 
mits, east  and  west  of  the  city. 

MARTINSBURG.  W.  VA.  —  Plans  are 
under  way  for  the  rebuilding  of  the  switch- 
board department  of  the  Potomac  Light  & 
Power  Company,  recently  destroyed  by  fire, 
causing  a  loss  of  about   $20,000. 

WINCHESTER,  VA. — The  Front  Royal- 
Riverton  Milling  Corporation,  Rivirton. 
contemplates  tlie  erection  of  a  dam  across 
the  Shenandoah  River,  for  power  develop- 
ment. 

W.A.SHINGTON.  D.  C. — According  to  re- 
port being  prepared  by  Major  M.  C.  Tyler, 
in  charge  of  the  local  engineer  office,  the 
development  of  45.000-kw.  to  50.000  kw. 
from  Great  Falls  is  possible.  Major  Tyler's 
estimate  also  includes  the  erection  of  liigh- 
tension  transmission  lines  and  tliree  sub- 
stations in  connection  witli   this  project. 

North  Central  States 

BLISSFIELD.  MICH. — A  special  election 
will  be  held  on  Jan.  11  for  the  puipos.- 
of  submitting  to  the  voters  a  proposition 
to  issue  bonds  to  the  amount  of  $30,000 
for  improving  the  electric  liglit  plant. 

GR.4NT)  RAPIDS,  MICH.  —  The  Con- 
sumei-s*  I*ower  Company  contemplates  the 
erection  of  an  addition  to  its  power  house 
to  cost  about  $400,000.  G.  L.  Erwin  is 
manager. 

KINDE,  MICH.— The  Central  Light  & 
Power  Company,  Bad  .Vxe.  is  planning  to 
furnish  electrical  service  to  this  village. 

OTSEGO.  MICH.  —  The  MacSim-Rar 
Paper  Company.  A.  B.  Thomas,  president 
and  general  manager,  is  having  preliminary 
plans  prepared  for  the  erection  of  a  power 
plant.  B.  M.  Baxter,  Merian  Building, 
Cleveland,  Ohio,  is  structural  and  mechan- 
ical engineei". 

TIPPECANOE,  IND.  —  An  organization 
to  be  incorporated  as  the  Tippecanoe  Power 
Company  with  a  capital  stock  of  $3,000,000 
plans  to  begin  work  in  the  spring  on  tile 
construction  of  dams  and  power  units  along 
the  Tippecanoe  River  to  develop  curi'ent 
for  several  of  the  larger  towns  in  northern 
Indiana.  Surveys  have  been  made  and 
preliminary  plans  prepared  by  J.  A.  Shafer, 
engineer,  310  Odd  Fellows'  Building.  Indi- 
anapolis. 

ANTIGO,  WIS.— The  city  officials  con- 
template the  installation  of  an  ornamental 
street-lighting  system  to  include  foi'ty-six 
standards.      G.   O.   Palmiter   is   city  clerk. 

TAYCHEEDAH,  WIS.— Bids  will  be  re- 
ceived by  the  State  Board  ot  Control.  Madi- 
son, until  Jan.  11.  for  furnishing  for  the 
Industrial  Home  for  Women  at  this  place 
equipment  including  two  50-kw.  direct- 
connected,  engine-type,  230-volt  generating 
sets  with  duplicate  balancer  sets  of  10  kw. 
each  :  switchboard  and  distribution  system  ; 
two  600-hp.  open-type  feed-water  heaters: 
two  turbine-driven  centrifugal  circulating 
pumps.  300  g.p.m.,  150-ft.  head,  or  two 
direct-acting  steani  pumps,  same  service, 
etc.  A  Peabody,  Capitol,  Madison,  is  engi- 
neer. 

SWIFT  FALLS,  MINN. — The  city  offi- 
cials contemplate  tlie  development  of  water 
power  at  this  place.  The  cost  is  estimated 
at  $40,000.  W.  B.  Skinner.  15  Soutli  Fif- 
teenth Street,  Minneapolis,  is  engineer. 

THOMSON.  MINN. — The  Duluth  Edison 
Electric  Company  of  Duluth  has  made  peti- 
tion for  right-of-way  for  the  construction 
of  a  transmission  line  from  the  power  plant 
of  the  Great  Nortliern  Power  Company  at 
this  place  to  Duluth.  It  is  proposed  to 
erect  the  new  line  in  the  spring. 

NEV.VDA.  IOWA. — The  Iowa  Light  & 
Power  Company  contemplates  the  erection 
of  an  independent  electric  plant  in  this  city. 

TOPLIN.  MO. — The  Empire  District  Elec- 
tive Company,  414  Joplin  ,Stieet,  has  been 
authorized  to  issue  bonds  to  the  amount  of 
$1,725,000  under  its  first  mortgage,  the  pro- 
ceeds to  be  used  for  extensive  improvements 
to  its  plant. 

L.EXINGTON,  MO.— The  Missouri  Gas  & 
Electric  Service  Company  contemplates  im- 
provements to  its  plants  at  Richmond,  Lib- 
el ty,  Oriick  and  Lexington. 

ST.  JOSEPH,  MO. — The  City  Council  and 
W.  K.  Seitz,  city  engineer,  are  making  in- 
vestigations as  to  the  possibilities  for  se- 
curing electrical  enersy  from  Kansas  Cit>- 
for  this  place.  The  estimated  cost  of  the 
erection  of  a  line  direct  to  St.  Joseph  is 
$500,000.  E.  M.  Lindsay  is  president  ot 
the  council. 

MOUND  V.\LLEY.  KAN. — Bonds  to  the 
amount  of  $25,000  have  been  voted  for 
electrical  improvements  in  the  city.  W.  B. 
Rollins  &  Company.  210  Railway  Exchange 
Building.  Kansas    City.   Mo.,   are  engineers. 


Southern  States 


DURHAM,  N.  C. — Tlie  Southern  Power 
Company,  general  office  at  511  Fifth  Ave- 
nue, New  York  City,  has  filed  notice  of 
$4,000,000  increase  in  capital  for  general 
expansion. 

RAI,EIGH,  N.  C— The  Carolina  Power 
&  Ligiit  Company  plans  to  make  additions 
to  its  plant  connected  with  the  opei-.ation 
of  tlie  street  railway.  The  cost  is  estimated 
at  $51,600. 

WINSTON-S.A.LEM,  N.  C.  —  The  street- 
lighting  committee  of  the  Chamber  of  Com- 
merce has  launclied  a  campaign  for  tlie 
raising  of  $20.0.''-1  for  an  ornamental  street- 
lighting  system. 

TYBEE.  G.A.. — Bids  will  be  received  by 
the  Bureau  of  Yards  and  Docks,  Navy  De- 
partment, Washington,  D.  C.  until  Jan.  12 
for  the  erection  of  a  radio  building  at 
Tybee   Island. 

GALLATIN.  TENN.— The  City  Council 
of  Gallatin  is  negotiating  with  the  Union 
Traction  Company  of  Nashville  for-  furnish- 
ing this  place  with  power.  Plans  include 
the  erection  of  an  IS-niile  transmission  line 
and  the  construction  of  a  substation  at  some 
point  between  the  two  cities.  Tlie  present 
power  station  at  Gallatin  is  inadequate  to 
meet  the  needs  of  the  city  but  will  be 
I'etained  foi-  emergency. 

AMORY,  MISS. — The  City  Commission 
contemplates  the  erection  of  an  electric 
light  and  water  plant,  for  which  bonds 
have  been  issued. 


Pacific  and  Mountain  States 

SEATTLE.  WASH.— Bids  will  be  received 
by  H.  Carroll,  city  comptroller,  until  Jan.  3 
for  the  purchase  of  $1,005,000  municipal 
light  and  power  plant  bonds  of  1919.  Series 
No.  2.  and  $1,000,000  of  1918.  Series  K. 
The  proceeds  from  tlie  sale  of  the  first 
issue  above  referred  to  will  be  used  for 
the  installation  of  20.000  hp.  of  additional 
machiner-y.  penstocks  and  equipment  at  the 
Cedai-  River  hydro-electric  plant :  foi-  re- 
ceiving ti-ansformers  for  this  power  to  be 
used  in  Seattle,  etc.  The  proceeds  of  the 
second  issue  will  provide  for  a  transmission 
line  and  receiving  station  in  Seattle,  in 
connection  with  the  Skagit  River  project. 

SE.\TTI,E.  WASH.— The  Great  Northern 
Railroad,  King  Street,  has  had  plans  pre- 
pared by  Robert  Herzog  Company,  engi- 
neers, for  the  erection  of  a  fuel-oil  plant 
for  the  generation  of  additional  electric 
power. 

ASTORLiV.  ORE. — Bids  will  be  received 
by  the  Bureau  of  Yards  and  Docks.  Navy 
Department.  Washington,  D.  C,  until  Jan. 
5  for  the  erection  of  a  radio  building  at 
this   place. 

LOS  ANGELES,  CAL. — Bids  will  be  re- 
ceived by  the  Department  of  Public  Service 
until  Jan.  18  for  furnishing  distribution 
and  small  power  transfoi-mers.  J.  P.  Vio- 
man  is  secretary. 

LOS  ANGELES.  CAL.  —  Announcement 
has  be^'ii  made  b.v  J.  B.  Miller,  president 
of  the  Southern  California  Edison  Com- 
pany, that  tlie  Federal  Power  Commission 
has  accepted  its  application  for  a  pre- 
liminary permit  to  develop  2.500.000  hp. 
of  electi'ical  energy  from  the  waters  of  tlie 
Colorado  River.  According  to  Mr.  Millei- 
the  total  possible  hj-dro-electric  develop- 
ment of  the  river  is  more  than  4,000,000  hp. 

MODESTO,  C.\L, — W.  I.  Carpenter,  city 
electrician,  and  G.  Freitas.  cit.v  engineer, 
have  been  appointed  by  ^layor  Ulrich  to 
investigate  the  possibilities  of  Modesto  gen- 
erating its  own  electric  power. 

PAS.4DEN..V.  CAL. — The  City  Commis- 
sion is  considering  the  erection  of  a  dam 
in  San  Gabriel  with  a  power  plant  in 
Eaton's  Canyon  for  an  increase  in  the  ca- 
pacity of  the  water  supply. 

AMERICAN  FORK.  TTTAH. — Estimates 
and  plans  are  being  prepared  covering  the 
cost  of  improvements  to  the  street-lighting 
system. 

AMMON.  IDAHO.— The  Utah  Power  & 
Light  Company.  Salt  Lake  City,  Utah,  has 
been  gi-anted  a  fifty-year  franchise  covering 
the  right  to  maintain  and  operate  electric 
light  and  power  lines   in   this  village. 

ST.\R.  IDAHO. — A  delegation  of  farmers 
consulted  the  Public  Utilities  Commission 
as  to  the  necessary  steps  to  take  to  have 
a  transmission  line  erected  between  this 
place  and  Nampo,  a  distance  of  5  miles. 


Canada 

BRANTFORD.  ONT. — Announcement  has 
been  made  by  Chairman  Wedlake  of  the 
Hydro-Electric  Commission  of  this  place 
that  the  power  house  on  Greenwich  Street 
will  be  extended  for  the  installation  of 
duplicate    equipment    for    increased   service. 
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Alabama  Light  and  Traction  Associa- 
tion. St'CTotary-treai^uror,  J.  P.  Ross,  li'ir- 
mingham  R;iilway,  Light  &  Power   Co. 

America.x  Association'  of  Enoinkeiis. 
Secretary,  C.  E.  Drayer.  63  East  Adams 
St.,  Chicago,  111.  Annual  convention,  Buf- 
falo, >f.    Y.,   May   10,   1921. 

American  Electric  Railway  Associa- 
tion. [Jocretary.  B.  K.  Burritt,  S  West 
40th  St.,  New  York  City. 

American  Electrociiemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Leliigh 
University,  Bethlehem.  Pa.  Annual  meet- 
ing, Atlantic  City,  M.  J.,  April  21-23. 

American  Engineering  Standards  Com- 
mittee. Secretary,  P.  G.  Agnew,  29  \V. 
39th  .St..  Ni  w  York  City. 

American  Institute  of  Consulting  En- 
Gi.neers,  I.nc.  Secretary,  F.  A.  .Molitor,  35 
Nassau  St.,  New  Y'ork  City. 

American  Institute  op  Electrical  En- 
gineers. Secretary,  h\  Ij.  Hutchinson,  33 
West  39th  St.,  New  York  City.  Board  of 
directors  meets  monthly.  Sections  and 
branches  in  the  principal  electrical  centers 
throughout  the  country. . 

Amerioa.n  Physic.\l  Society.  Secretary, 
Dayton  C.  Miller.  Ca.se  School  of  Applied 
Science,  Cleveland.  Oliio. 

American  Society  for  Testing  Mate- 
rials. Secretary-treasurer.  C.  L.  Warwick, 
1315  Spruce  St.,  Philadelphia,  Pa. 

American  Welding  Society.  Secretary, 
H.  C.  Forbes,  29  W.  39th  St.,  New  York 
City. 

Arkansas  Utilities  Association.  Sec- 
retary, S.  E.  Dillon,  Hot  Springs,  Ark. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  secretary,  C  B 
Dustin,    30    East   42d   St.,   New    Yoik    City. 

Association  of  Edison  Illumi.natinq 
Companies.  Secretary,  Preston  S.  Millar. 
Electrical  Testing  Laboratories,  New  York 
City. 

Association  of  Iron  and  Steel  Elec- 
trical Engineers.  .Secretary.  .John  F 
Kelly.    Empire    Building,     Pittsburgh,     Pa. 

Association  op  Municipal  Electrical 
Utilities  of  Ontario.  Secretary,  S.  R.  A. 
Clement,  190  Universitv  Ave.,  Toronto.  An- 
nual meeting.  Jan.  27  and  28,  Toronto. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jo.sepli  A. 
Andreucetti.  Chicago  &  Northwestern  Hail- 
way,    Chicago,    111. 

British  Columbia  Association  of  Elec- 
trical Co.ntractors  and  Dealers.  Secre- 
tary-treasurer. Capt.  W.  J.  Conway,  406 
Yorkshire  Building,   Vancouver,   B.   C. 

Canadian  Electrical  Associatio.n.  affili- 
ated with  N.  E.  L.  A.  Secretary-treasurer, 
Eugene  Vinet,  Shawinigan  Water  &  Power 
Co.,   Montreal,   Canada. 

Colorado  Electric  Light,  Power  and 
Railway  Associatio.n.  Secretary-treasurer, 
M.  B.  W.  Baker,  Denver,  Col. 

Conference  Club.  f  ecretary,  Sullivan 
W.  Jones,  19  West  44th  Jt.,  New  York  City. 

Commercial  Section.  N.  E,  L.  A.  Secre- 
tary,  R.   H.   Tillman.   Baltimore,   Md. 

Eastern  New  York  .Section,  N.  E.  I..  A. 
Secretary.  J.  L.  Hemphill,  General  Electric 
Co.,  Schenectady,   N.   Y. 

Electric  Hoist  Manufacturers'  Asso- 
ciatio.n. Secretary-treasurer.  E.  Donald 
Tolles.  52  Broadway,  New  York  City. 

Electric  Furnace  Association.  Secre- 
retary,  Ur.  C.  G.  Schluederberg,  Westing- 
house  Electric  &  Manufacturing  Co.,  East 
Pittsburgh.   Pa. 

Electrical  Manufacturers'  Club.  Sec- 
retai}-,  F.  L.  Bishop,  Hartford  Faience  Co., 
Hartf.Td,  Conn. 

Electrical  Manufacturers'  Council. 
Executive  secretary,  Frederic  Nicholas,  522 
5th  Ave.,  New  York  City. 

Electrical  Safety  Council.  Secretary, 
Dana  Pierce,  25  City  Hall  Place,  New 
York   City. 

Electrical  Supply  Jobbers'  A  ssoci ation. 
General  secretary,  Franklin  Overbaugh,  411 
South  Clinton   St.,    Chicago,   111. 

Electrical  Supply  Jobbers'  Associa- 
tion, .Atlantic  Division.  Secretary,  E. 
Donald  ToUcs,  52  Broadway.  New  York 
City. 

Electrical  Supply  Jobbers'  Association, 
Pacific  Coast  Division.  Secretary,  Albert 
H.  Elliot,  502  Flatiron  Building.  San  Fran- 
cisco. C.al. 

ELEf^TRicAT,  Trade  Association  of  Can- 
ada. Secretary.  William  R.  Stavelv.  Royal 
Insurance  Building,   Montreal,  Canada. 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of 
Each  Month 


Electric  Power  Club.  Secretary,  C.  H. 
Roth,    1410    West    Adams    St.,    Chicago,    111. 

Empire  State  Gas  and  Electrical  Asso- 
ciation. .Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building,  New 
York   City. 

Florida  Engineering  Society.  Secre- 
tary, J.  R.   Benton,  Gainesville,  Fla. 

Illinois  State  Electric  Association. 
Secretary-treasurer,  R.  V.  Prather,  Spring- 
field, III.  Annual  convention,  Chicago,  111., 
Dec.  9. 

Illuminating  Engineering  Society. 
General  secretary,  Clarence  L.  Law.  Sec- 
tions in  New  York,  Philadelphia.  Pitts- 
burgh,  Cleveland,   Chicago  and   Boston. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donohue,  Lafayette,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo 
Railways   &   Light   Co..  Toledo,   Ohio. 

Institute  of  Radio  Engineers.  Secre- 
tary. Alfred  N.  Goldsmith,  College  City  of 
New  York,  New  York. 

international  association  op  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,    Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria 
St.,  Westminster,  London,  S.  W..  England. 

Iowa  Section,  N.  E.  L.  A.  Secretary- 
treasurer,    M.    G.    Linn,    Des    Moines,    Iowa. 

Jovian  Order.  Jupiter  (president), 
Arthur  J.  Binz,  Houston.  Tex. 

Kansas  Public  Service  Association. 
Secretary-treasurer,  W.  W.  Austin.  Cotton- 
wood  Falls,    Kan. 

Michigan  Section,  N.  E.  ti.  A.  Secre- 
tary,  Herbert   Silvester,   Ann   Arbor,    Mich. 

Mississippi  Electric  Association,  affili- 
ated with  the  N.  E.  L.  A,  Secretary,  E.  S. 
Myers,  Vicksburg,   Miss. 

Missouri  Association  op  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beardslee, 
315  N.  12th  St.,  St.  Louis,  Mo. 

National  Association  of  Electricai. 
Contractors  and  Dealers.  Secretary,  W. 
H.  Morton,  110  West  40th  St.,  New  York 
City.  N.  Y.  State  associations  in  Alabama, 
Arkansas,  (.Connecticut,  Georgia,  Kansas, 
Illinoi.".  Indiana,  Iowa,  Louisiana,  Mary- 
land. Massachusetts,  Michigan,  Minnesota, 
Missouri,  New  Jersey,  New  York.  Ohio, 
Oregon,  Pennsylvania,  Tennessee  and  Wis- 
consin. 

National  Council  op  Lighting  Fixture 
Manufacturers.  Secretary,  C.  W.  Hoff- 
richter,    8410    Lake   Ave.,    Cleveland,    Ohio. 

NATIOS.AL  Association  of  Electrical 
I.nspectors.  Secretary-treasurer,  William 
L.  Smith,  Northeastern  College,  Boston, 
Mass, 

National  Association  op  Railway  and 
Utility  Commissioners.  Secretary,  James 
B.  Walker,  Public  Service  Commission  of 
the  State  of  New  York. 

National  Electric  Light  Association. 
Executive  manager,  M.  H.  Aylesworth,  29 
West  39th  St.,  New  York  City. 

National  Electrical  Credit  Associa- 
Tio.x.  Secretary,  Frederic  P.  Vose,  1350 
Marquette  Building,  Chicago,  III. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Sweetland,    141    Milk   St.,    Boston,    Mass. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer, B.  H.  Conlee,  Nebraska  Gas 
&   Electric   Co.,   Beatrice,   Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary.  Alton  F.  Tupper,  15 
St.iti-   .St.,   Boston,    Mass. 


New  England  Geographic  Division, 
N.  E.  L,  A.  Secretary,  Miss  O.  A.  Bursiel, 
14  9    Tremont   St.,    Boston,    Mass. 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  Charles  E.  Twogood, 
Albuquerque,    N.    M, 

New  York  Electrical  Credit  Associa- 
tion. Secretary,  E.  Donald  Tolles,  52 
Broadway,  New  York  City. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St., 
New  York  City. 

North  Central  Geographic  Division, 
N.  E.  L.  a.  Secretary,  H.  E.  Young,  Min- 
neapolis  General  Electric  Co.,   Minneapolis, 

Minn. 

Northwest  Geographic  Division,  N.  E. 
L.  A.  Secretary,  L.  A.  Lewis,  Washington 
Water  Power  Co.,  Spokane,  Wash. 

Ohio  Electric  Light  Association.  Sec- 
retary,   D.    L.    Gaskill,    Greenville,  Ohio. 

Ohio  Society  of  Mechanical,  Elec- 
trical and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oklahoma  Utilities  Association.  Sec- 
retary, H.  A.  Lane,  611  State  National 
Bank   Building,   Oklahoma   City. 

Pacific  Coast  Geographic  Division, 
N.  E.  L.  A.  Secretary,  S.  H.  Taylor,  Elec- 
tric Railway  &  Manufactureis'  Supply  Co., 
San   Francisco,   Cal. 

Pennsylvania  Electric  Association, 
State  Section  N.  B.  L.  A.  Secretary,  H.  M. 
Stine,   211   Locust  St.,  Harrisburg,  Pa. 

Public  Relations  Section,  N.  E.  L.  A. 
Chairman,   J.   E.   Davidson,   Omaha,   Neb. 

Public  Service  Association  op  Virginia. 
Secretary,  W.  J.  Kelil,  Virginia  Railway  & 
Power  Co.,   Richmond,  Va. 

Public  Utilities  Association  op  West 
Virginia.  Secretary.  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.  Va. 

Radio  Club  of  America.  Secretary,  T.  J. 
Styles,  1112  S.  Curtis  Ave.,  Richmond  Hill, 
Queens  Borough,  N.  Y. 

Rocky  Mountain  Geographic  Division, 
N.  E  L.  A.  Secretary,  A.  C.  Cornell.  Den- 
ver, Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman. 
Guaranty  Building,  522  5th  Ave.,  New  York 
City. 

Society  for  the  Promotion  op  Engi- 
neering Education.  Secretary,  Dean  F 
L.  Bishop,  University  of  Pittsburgh,  Pitts- 
burgh,   Pa. 

Southeastern  Geographic  Division 
N.  E.  L.  A.  Secretary-treasurer,  Charles  A. 
Collier,  Georgia  Railway  &  Power  Co., 
Atlanta,  Ga. 

Southwestern  Geographic  Division 
N.  E.  L.  A.  Secretary,  H.  A.  Lane,  Okla- 
homa Utilities  Association,  Oklahoma  City, 
Okla. 

Southern  California  Electrical  Con- 
tractors AND  Dealers'  Association.  Sec- 
retary-treasurer, J.  E.  Wilson,  4  25  Consoli- 
dated Realty  Building,  Los  Angeles,  Cal. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  403-4 
Slaughter  Building,  Dallas,  Tex. 

Southwester.n  Society  of  Engineers. 
Secretary,  C.  E.  Barglebaugh,  721  First 
National   Bank   Building,    El    Paso,   Tex. 

Technical  Section,  N.  E.  L.  A.  Secre- 
tary, W.  C.  Anderson,  29  West  39th  St.. 
New  York  City. 

Toronto  Electrical  Contractors'  Asso- 
iiATio.N.  Secretary,  E.  F.  W.  Salisbury, 
615  Yonge  St,,  Toronto,  Ont. 

Tri-State  Watp:r  and  Light  Associa- 
TU).\.  Secretary-treasurer,  W.  F.  Steiglitz, 
Columbia,   S.   C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer, A.  B.  Marsden,  Rutland, 
Vermont. 

Western  Association  of  Electrical  In- 
spectors. Secret.ary,  W.  S.  Boyd.  175  West 
Jackson  Blvd.,  Chicago,  111.  Annual  con- 
vention,  Detroit,   Mich.,   Jan.    25-27,    1921. 

Western  Society  of  Engineers.  Elec- 
trical Section.  Secretary,  E.  S.  Nether- 
cut,  1735  Monadnock   Block,   Chicago,  111. 

Wisconsin  Electrical  Association.  Sec- 
retary. J.  P.  Pulliam.  1408  First  National 
Bank  Building.  Milwaukee.  Wis.  Annual 
meeting,  Milwaukee,  Wis.,  March  23-24. 
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Interesting  the  Lowly 
in  Investments 

HENRY  L.  DOHERTY  has  embarked  on  a  thrift 
advertising  campaign  which  is  noteworthy.  Much 
might  be  said  for  or  against  the  copy  appeal  of  "Personal 
— but  Not  Confidential" ;  but  we  are  not  here  concerned 
with  the  execution  so  much  as  with  the  motive.  The 
admonition  to  save  is  always  in  order  and  when  followed 
ends  in  profit.  What  is  of  consequence  to  the  industry 
is  that  Mr.  Doherty  advises  that  the  savings  be  invested 
in  public  utility  securities.  His  appeal,  moreover,  is 
more  altruistic  than  selfish,  for  he  does  not  press  the 
prospective  investor  to  come  to  him  or  invest  in  the 
securities  of  his  companies.  "Go  to  any  investment 
banker  for  counsel  and  advice,"  is  the  burden  of  his 
message,  and,  of  course,  every  investment  banker  and 
public  utility  operator  gains,  if  only  indirectly,  whenever 
a  convert  is  made  for  public  utility  investments.  In 
this  respect  the  advertising  campaign  is  like  the  quality 
of  mercy,  "it  blesses  him  that  gives  and  him  that  takes." 
Mr.  Doherty  is  to  be  commended  for  his  enterprise  and 
his  initiative,  his  faith  in  the  industry,  and  withal  his 
belief  in  the  efficacy  of  advertising. 


Financial  Burdens  and 
Low  Rates 

LAST  week  our  statistical  department  submitted  an 
^  estimate  of  the  requirements  of  the  electric  lighf 
and  power  industry  for  the  next  four  years.  This  fore- 
cast was  predicated  on  the  past  performance  of  central 
electric  stations  and  the  actual,  not  the  theoretical,  cost 
of  their  equipment.  If  the  rate  of  growth  continues  as 
it  has  during  1920  and  the  fourteen  years  prior  to  it, 
the  electric  light  and  power  companies  must  spend  on  a 
conservative  basis  a  billion  dollars  a  year  for  new  devel- 
opments and  extensions  to  existing  systems.  Whether 
it  can  raise  that  amount  of  new  capital  in  addition  to 
meeting  maturing  obligations  is  problematical  on  pres- 
ent rate  schedules.  There  would  be  no  doubt  of  the  out- 
come if  earnings  were  ample,  but  if  that  consummation 
is  to  be  reached  either  labor  and  material  costs  must 
come  down  or  rates  must  go  up.  It  is  idle  to  imagine 
that  the  industry  can  continue  much  longer  on  the  pres- 
ent basis,  temporizing  with  coal  clauses  and  what  not, 
when  straight  increases  are  not  only  essential  but  im- 
perative. Managers  may  not  like  to  face  the  issue,  but 
it  is  futile  longer  to  dodge  the  facts.  Nothing  entering 
into  the  manufacture  of  electricity  has  been  reduced  in 
cost  during  the  past  five  years.  Everything  has  gone  up 
in  price,  but  the  average  charge  for  the  electricity  pro- 
duced has  hardly  budged  from  the  pre-war  basis.  A 
few  mills  have  been  timidly  added  here  and  there  when 
nothing  short  of  cents  would  avail.  It  is  time  to  forget 
self-pity,  and  if  the  wind  is  not  tempered  to  the  shorn 
lamb,  then  the  lamb  must  accumulate  enough  fat  to  keep 


it  from  freezing.  It  is  senseless  to  sacrifice  one's  self 
on  the  altar  of  public  service  needlessly.  The  electric 
light  and  power  companies  of  the  country  should  sim- 
plify their  rate  schedules  and  increase  them  at  the  same 
time. 


Bushwhacking  Politicians 
and  the  Utilities 

POLITICIANS  when  sore  beset  often  try  to  evade 
their  pursuers  by  drawing  a  herring  across  the  trail. 
Sometimes  they  succeed  and  sometimes  they  do  not.  In- 
vestigations now  under  way  in  New  York  City  reveal 
the  city  administration  in  any  but  an  enviable  light. 
Ignorance  and  inefficiency  are  its  chief  characteristics. 
The  situation  reminds  one  of  the  story  of  a  chef  who 
while  he  made  excellent  doughnuts  was  an  abominable 
cook.  His  soups  were  greasy,  his  meats  tough  and  his 
vegetables  soggy.  On  being  reprimanded  for  spoiled 
and  indigestible  meals,  the  chef  was  able  to  point  with 
pride  to  his  doughnuts  and  save  his  pate.  When,  how- 
ever, the  magic  of  his  doughnuts  wore  off  and  his  menus 
finally  became  intolerable  he  was  discharged.  The  public 
utilities  of  New  York  City,  groaning  under  many  years' 
burdens  of  rising  costs,  have  applied  to  the  Public  Serv- 
ice Commission  for  relief,  and  in  most  instances  in- 
creases in  rates  have  been  granted  to  them.  Immedi- 
ately the  cit.v  administration,  goaded  to  desperation  by 
the  Lockwood  committee  tries  to  shift  the  public  view- 
point by  attacking  the  utilities  and  the  commission 
which  granted  them  the  increased  rates.  We  doubt, 
however,  if  the  herring  is  strong  enough  to  throw  the 
public  off  the  scent.  The  administration  may  pride  it- 
self on  the  way  it  has  whacked  the  public  utilities,  but 
that  can  hardly  suffice  to  appease  the  public  wrath.  The 
doughnuts  may  be  fine,  but  the  major  portion  of  the 
meal  will  not  down. 


Getting  the  Facts 

for  Engineering  Solutions 

ENGINEERING  attack  upon  his  problems  is  given 
as  the  reason  for  Herbert  Hoover's  success  in 
handling  the  tremendous  task  of  feeding  Europe.  The 
engineering  point  of  view  is  more  and  more  held  to  be 
necessary  for  the  proper  solution  not  only  of  engineer- 
ing problems  but  also  of  many  others.  It  seems  to  give 
the  most  rational  promise  for  bettering  living  condi- 
tions. "Get  the  facts  first,  then  propose  the  solution," 
should  be  the  rule.  A  survey  of  the  transmission  and 
distribution  systems  of  the  nation  shows  that  there  is 
need  for  the  application  of  more  consistent  and  thorough 
engineering.  The  mechanical  structure  has  received 
much  consideration,  the  electrical  design  has  not  been 
neglected,  but  to  the  economical  design  has  not  been 
given  its  due  share  of  thought.  Design  in  each  one  of 
these  three  classes,  mechanical,  electrical  and  econom- 
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ical,  is  necessary  to  successful  results.  The  most  eco- 
nomical line  consistent  with  good  service  should  be  the 
end  sought  by  the  engineer  in  transmission  and  dis- 
tribution layouts.  The  working  out  of  this  principle  is 
the  object  of  a  series  of  articles  on  the  application  of 
engineering  economics  to  the  problem  of  transmitting 
electrical  energy  from  the  central  station  to  the  cus- 
tomer, the  first  installment  of  which  is  printed  in  this 
issue  of  the  Electrical  World.  This  week's  article  is 
devoted  to  the  general  methods  of  engineering  attack 
upon  these  problems.  The  correct  point  of  view  is 
emphasized,  and  the  methods  of  getting  the  facts  are 
outlined.  With  the  ever-growing  realization  of  the 
value  and  necessity  of  conserving  our  national  resources, 
this  discussion  of  economical  principles  applied  to  a 
branch  of  electrical  work  that  has  been  somewhat 
neglected  should  prove  timely. 


Power  Transmission 
at  220,000  Volts 

TRANSMISSION  at  220,000  volts  will  be  brought 
into  the  realm  of  actuality  at  a  very  near  date.  The 
subject  has  been  up  for  several  years,  growing  in  inter- 
est with  the  realization  that  something  superlative  in 
the  way  of  voltage  is  necessary  for  the  larger  work  of 
long-distance  transmission.  In  the  Electrical  World 
last  week  Messrs.  Barre  and  Jollyman,  engineers  respec- 
tively of  the  two  greatest  California  transmission  sys- 
tems, laid  down  the  plans  now  under  way  for  the  next 
advance  in  voltage.  Both  the  Southern  California  Edi- 
son Company  and  the  Pacific  Gas  &  Electric  Company 
are  facing  situations  where  this  radical  step  seems 
necessary.  The  former  within  a  year  or  two  will  find 
the  Big  Creek  150,000-volt  lines  fully  loaded,  and  before 
the  stations  can  be  further  strengthened  something  will 
have  to  be  done  for  the  lines.  Two  new  150,000-volt 
transmission  circuits  would  double  the  capacity,  but 
the  same  thing  would  be  accomplished  at  less  than  20 
per  cent  of  the  cost  by  increasing  the  present  line 
voltage  to  220,000.  The  latest  equipment  has  been 
ordered  with  this  transmission  voltage  in  view — a  gen- 
erator capable  of  controlling  the  voltage  on  a  220,000- 
volt  line  when  backed  up  at  the  far  end  by  a  30,000-kva. 
condenser.  The  transformers  can  be  connected  for 
220,000  volts,  and  a  30-mile  section  of  one  of  the  exist- 
ing lines  is  being  set  apart  and  equipped  for  insulation 
tests.  When  certain  practical  questions  have  thus  been 
settled  a  part  or  all  of  the  main  line  is  to  be  changed 
over. 

There  are  several  possible  schemes  for  raising  the 
voltage,  choice  among  which  will  be  made  in  accordance 
with  the  information  derived  from  the  experiments. 
The  whole  main  transmission  of  240  miles  will  probably 
be  involved  in  the  final  change  at  no  distant  day.  The 
Pacific  Gas  &  Electric  Company  has  also  a  transmission 
line  of  about  the  same  length  from  its  Pit  River  plant, 
with  an  ultimate  capacity  of  450,000  kva.,  to  the  dis- 
tricts along  San  Francisco  Bay.  The  investigation  of 
the  economic  conditions  shows  very  clearly  that  220,000 
volts  is  fully  justified  for  the  work  in  hand.  The 
obvious  difficulties  of  dealing  with  such  a  voltage  are 
the  requirements  for  transformers,  for  circuit  breakers, 
for  insulators,  and  finally  for  means  of  dealing  with  the 
increased  capacity  and  charging  currents.  Long  experi- 
ence with  a  solidly  grounded  neutral  on  the  high-tension 
lines  has  brought  conviction  that  the  same  plan  should 
be  carried  out  at  220  kv.    The  transformers  will  actually 


involve  less  insulation  difficulty  than  some  of  those  now 
in  use  on  delta  connection,  and  it  is  believed  that  the 
bushing  problem  has  been  successfully  solved.  The 
matter  of  circuit  breakers  desei-ves  serious  considera- 
tion, particularly  with  reference  to  the  circumstances  of 
their  use,  a  study  of  which  may  lead  ultimately  to  less 
strenuous  requirements.  The  line  voltage  seems  well 
within  grasp  as  regards  its  insulation,  but  certainly  the 
grading  question  should  have  the  most  thorough  consid- 
eration before  determining  on  the  ultimate  methods  to 
be  adopted.  The  charging  current  must  undoubtedly  be 
dealt  with  by  means  of  synchronous  condensers,  or  their 
equivalent,  at  the  receiving  end  of  the  line.  A  200-mile, 
60-cycle,  220-kv.  circuit  requires  more  than  40,000  kva. 
charging  current,  which  emphasizes  the  importance  of 
condensance  in  one  form  or  another.  The  first  Pit  River 
unit  will  be  in  operation  by  the  end  of  the  coming  year, 
and  that  period  will  probably  be  marked  by  the  actual 
initiation  of  the  first  commercial  220,000-volt  line  on 
one  or  the  other  of  the  great  California  systems  that 
are  here  concerned. 


The  Growth  of  Industrial 
Motor  Service 

IT  IS  no  small  task  to  make  a  census  of  the  industrial 
load  served  by  centi-al  stations,  but  we  believe  that 
we  have  reached  a  fair  measure  of  success  in  the  work, 
the  results  of  which  we  presented  to  our  readers  last 
week.  The  data  accumulated  cover  the  five  years  ended 
with  Dec.  31,  1919,  and  show  with  extraordinary  force 
the  fundamental  nature  of  the  central-station  industry 
as  related  to  manufacturing.  In  1919  there  was  sold  to 
power  users  more  than  22,000,000,000  kw.-hr.  The  use 
of  power  increased  with  particular  rapidity  during  the 
war,  but  the  causes  underlying  that  increase  are  still 
operative,  and  unless  the  costs  of  fuel  and  of  labor 
should  change  in  a  way  altogether  unexpected,  a  power 
demand  of  more  than  30,000,000,000  kw.-hr.  by  the  end 
of  1924  can  be  foreseen.  In  1914  only  7,500,000,000 
kw.-hr.  was  sold  to  power  users,  so  that  the  decade 
involved  will  foot  up  to  a  fourfold  increase. 

The  load  thus  gained  is  very  unevenly  distributed, 
bearing  perhaps  a  closer  relation  to  the  completeness  of 
electric  distribution  service  than  to  anjrthing  else. 
This  fact  in  turn  shows  that  the  chief  hindrance  to 
rapid  growth  of  power  load  is  in  facilities  for  distribu- 
tion and  not  in  the  legitimate  demand  for  power.  Such 
an  upheaval  in  fuel  costs  as  the  last  few  years  have  seen 
will  not  subside  for  many  years  to  come,  if  ever.  It  has 
completely  upset  the  old  balance  between  central-station 
service  and  privately  operated  plants.  The  cases  in 
which  the  latter  show  any  real  economy  are  now  so 
rare  as  to  be  almost  negligible  in  the  totals.  Genera- 
tion and  distribution  on  a  large  scale  give  an  advantage 
not  only  in  first  costs  of  energy  but  in  diversity  factor 
that  is  hard  to  overestimate.  If  the  prosperity  of  the 
country  goes  forward,  as  there  is  every  reason  now  to 
hope  that  it  will,  unimpeded,  and  the  power  projects 
now  on  foot  are  to  a  reasonable  extent  carried  through, 
we  are  inclined  to  think  that  our  estimate  for  the  end 
of  1924  will  fall  materially  short  of  the  tremendous 
truth.  The  public  has  rapidly  learned  the  advantages 
of  central-station  power  under  the  stress  of  the  last 
five  years,  and  that  factor  in  the  situation  cannot  be 
evaluated  in  the  discussion  of  mere  statistics.  It  is  time 
to  be  up  and  doing  with  power  supply  on  a  scale  never 
before  attempted. 


January  8,  1921 


ELECTRICAL    WORLD 


75 


Improved  Power-Station  Design 
Makes  for  Economy 

OUR  brief  resume  of  power-station  design  last  week, 
prepared  by  Peter  Junkersfeld,  expresses  with  ad- 
mirable conciseness  the  general  drift  of  improvement. 
Stations  today  must  be  designed  for  high  efficiency,  and 
while  there  is  a  possibility  that  the  fuel  situation  may 
relax  it  is  very  doubtful  whether  costs  will  ever  again 
fall  low  enough  to  give  an  economic  advantage  to  cheap 
plants  of  low  efficiency.  First  cost  may  be  at  times 
burdensome  in  its  addition  to  general  expense,  but  with 
fuel  75  or  80  per  cent  of  the  cost  of  production  capital 
charges  where  they  signify  improvements  for  real 
efficiency  are  well  justified.  Nevertheless,  every  care 
should  be  taken  to  make  a  dollar  do  a  dollar's  work,  and 
the  drift  of  practice  leads  directly  toward  this  result. 

The  use  of  boilers  of  much  greater  capacity  than 
those  employed  a  few  years  ago  has  been  accompanied 
by  a  realization  that  the  furnace  as  much  as  the  boiler 
plays  an  important  part  in  efficient  operation.  Recent 
practice  sets  boilers  particularly  high  with  ample  fur- 
nace space,  and  there  is  a  healthy  tendency  to  plan 
furnaces  and  stokers  for  readily  available  fuel  rather 
than  for  the  high  grades  of  much-traveled  steam  coal 
which  used  to  be  considered  necessary.  Oil  burners  have 
been  materially  improved,  but,  as  we  have  many  times 
suggested,  their  use  is  special  rather  than  general.  The 
only  point  where  Mr.  Junkersfeld's  paper  shows  practice 
to  be  lagging  is  in  the  matter  of  auxiliary  appliances, 
like  economizers,  tending  materially  to  promote  effi- 
ciency. Designers  have  shown  an  inclination  to  avoid 
the  constructional  difficulties  in  economizers  by  adopting 
things  easier  to  build  but  which  do  not  perform  quite 
so  well  in  the  matter  of  heat  recovery.  We  think  that 
constructors  will  have  to  take  their  medicine  in  this 
matter,  just  as  they  will  be  forced  to  do  in  superheating 
— a  point  in  which  American  practice  has  been  par- 
ticularly slow  to  improve. 

In  electrical  equipment  as  in  boilers  the  tendency  has 
been  toward  the  bigger  units  and  more  substantial, 
somewhat  simplified  equipment.  The  accidents  of  a  few 
years  past  have  impressed  upon  the  minds  of  engineers 
the  need  of  blocking  destructive  short  circuits  and  in 
particular  installing  means  for  cutting  out  an  internally 
damaged  generator  before  it  can  wreck  or  upset  the 
station  output.  Finally,  it  is  to  be  noted  with  satisfac- 
tion that  all  apparatus  which  can  be  successfully  de- 
signed for  outdoor  installation  is  being  located  out  of 
doors.  We  have  been  preaching  outdoor  substation 
work  for  the  last  decade  despite  the  wagging  heads  of 
ultra-conservatives,  and  it  is  a  pleasure  now  to  be  able 
to  see  the  practice  becoming  general. 


Where  Fuel 

Should  Be  Conserved 

ADVERTING  to  the  general  questions  of  conserva- 
.  tion,  so  vigorously  discussed  by  the  American 
Society  of  Mechanical  Engineers  recently,  it  is  un- 
doubtedly true  that  our  natural  gas  is  going  fast  and 
that  oil  is  fairly  on  the  road.  Over  and  over  of  late 
we  have  discussed  the  question  of  fuel-oil  burning, 
always  with  a  solemn  warning  that  the  impending 
scarcity  is  likely  to  make  it  uneconomical.  What  the 
government  can  do  in  this  very  serious  situation  is 
a  little  hard  to  say  unless  it  can  establish  more  rigid 
regulation  of  the  quality  of  the  fuel  produced  or  can 
steady  the  production  of  the  coal  mines,  which  now  are 


run  chiefly  on  the  principle  of  waiting  until  orders  are 
received  and  then  hustling. 

Perhaps  the  greatest  opportunity,  looking  at  the  sub- 
ject in  the  large,  lies  in  the  better  utilization  of  coal 
through  separating  the  volatile  from  the  solid  car- 
bonaceous material  by  low-temperature  distillation, 
using  the  former  for  byproducts  and  gas  and  the  latter 
for  fuel.  This  may  ultimately  not  only  save  great 
waste  but  lead  to  a  solution  of  the  domestic  fuel  diffi- 
culty, admittedly  very  grave.  Considering  the  fact  that 
there  is  reckoned  to  be  within  known  reach  less  than 
two  hundred  tons  of  unmined  anthracite  for  each 
inhabitant  of  the  country,  something  should  be  done 
and  done  quickly.  If  domestic  heating  and  private 
plants  were  in  the  least  comparable  in  efficiency  with 
central-station  working,  there  would  be  far  less  fear  for 
the  future. 


Combining  Canal  and  Power 
Projects  in  Germany 

IT  IS  perhaps  putting  it  too  strongly  to  say  that  the 
German  Republic  is  beating  its  cannon  into  water- 
wheels,  but  with  the  coming  of  peace,  such  as  it  is, 
there  has  been  an  awakening  with  respect  to  hydro- 
electric developments.  Three  combined  canal  and 
hydro-electric  projects  are  in  fact  just  now  under 
consideration.  Germany  is  far  from  rich  in  coal,  and 
the  supply  available  is  cut  down  by  the  terms  of 
peace  so  that  use  can  be  found  for  all  the  transmitted 
power  which  can  be  generated.  At  the  beginning  of 
this  year  the  electrical  industry  was  nationalized  by 
empowering  the  state  to  take  over  any  transmission 
system  above  50,000  volts  or  exceeding  5,000  kw.  in 
rating  not  already  in  use  exclusively  for  private  pur- 
poses. The  indication  is  therefore  that  the  German 
Republic  will  in  the  near  future  possess  the  entire 
high-tension  system  and  be  able  to  carry  out  a  com- 
plete project  of  interconnection.  The  schemes  now 
under  way  are  technically  of  more  than  usual  interest 
since  they  are  in  the  main  bound  up  with  canal  proj- 
ects. The  German  rivers  are  extensively  used  for 
minor  shipping  purposes,  long  stretches  of  them  be- 
ing provided  with  mechanical  haulage  with  this  object 
in  view. 

One  of  the  projects  is  on  the  Neckar,  allowing  an 
extension  of  the  Rhine  marine  traffic  over  nearly  150 
miles  (240  km.),  with  the  utilization  of  5,650  cu.ft. 
(160  cu.m.)  of  fall  a  second.  Another  is  a  revival 
of  the  Rhine-Danube  canal  project  long  ago  con- 
sidered, and  a  third  involves  canal  construction  on 
the  Moselle  and  the  Saar.  It  is  not  easy  to  realize 
that  the  extreme  headwaters  of  the  Danube  are  in 
the  Black  Forest  country  within  25  or  30  miles  (40 
km.  or  50  km.)  of  the  Rhine,  but  such  is  the  fact,  and 
through  parts  of  Bavaria  canal  navigation  in  the  line 
of  the  Danube  might  be  practicable. 

While  the  economic  outcome  of  the  several  schemes 
seems  somewhat  doubtful,  yet  in  part  at  least  the 
utilization  of  streams  for  the  double  function  of  navi- 
gation and  power  might  succeed  through  the  combi- 
nation of  these  utilities,  which  alone  would  not  find 
sufficient  justification.  The  total  amount  of  power 
available  by  the  full  development  of  these  schemes 
runs  high,  to  something  like  10,000,000,000  kw.-hr. 
annually.  None  of.  the  projects  is  as  yet  far  enough 
advanced  to  be  seriously  disclosed  in  engineering 
details. 


Louis  Bell 

Publicist  and  author;  a  consulting  electrical  engineer   of    international   reputation   who   in    his 
pioneer  work  laid  the  foundation  for  the  later  progress  that  has  been  made  in 
electric  power  transmission  and  in  illuminating  engineering 


MOST  consulting  electrical  engineers 
engage  in  a  designing  and  con- 
struction practice  as  well,  but  there 
are  some  who  devote  their  time  purely 
to  consultation.  They  are  to  the  elec- 
trical industry  what  eminent  consulting 
physicians  are  to  the  medical  profession. 
Among  those  who  have  achieved  well- 
merited  recognition  in  Europe  as  well 
as  in  the  United  States  is  Dr.  Louis  Bell, 
who  for  the  past  twenty-ilve  years  has 
been  engaged  in  consulting  engineering 
practice  In  Boston. 

Dr.  Bell  was  one  of  the  first  to  give 
scientific  and  engineering  attention  to 
illumination.  He  is  a  charter  member  and 
past-president  of  the  Illuminating  Engi- 
neering Society  and  a  past  vice-president 
of  the  Illuminating  Engineering  Society 
of  Great  Britain.  For  years  his  book  on 
the  "Art  of  Illumination"  was  the  only 
available  volume  on  Illuminating  engi- 
neering. Furthermore,  Dr.  Bell  for  the 
last  thirty  years  has  been  one  of  the . 
largest  and   most  respected  contributors 


to  the  engineering  literature  of  the 
industry.  Besides  the  volume  on  illumi- 
nation he  has  written  "Electric  Power 
Transmission."  for  years  the  standard 
treatise  on  this  subject ;  "The  Electric 
Railway"  (with  Oscar  T.  Crosby),  the 
first  systematic  treatise  on  the  subject, 
and  "Power  Distribution  for  Electric 
Railways."  which  has  gone  through  a 
number  of  editions.  The  subject,  how- 
ever, to  which  he  has  given  most  atten- 
tion and  on  which  his  work  is  probably 
best  known  is  power  transmission.  He 
lectured  on  that  subject  at  the  Massa- 
chusetts Institute  of  Technology  for  ten 
years,  and  he  was  secretary  of  the 
power  transmission  section  of  the  In- 
ternational Electrical  Congress  at  St. 
Louis  In  1904.  He  was  editor  of  the 
Electrical.  World  from  1890  to  1892. 
when  he  resigned  to  become  chief  engi- 
neer of  the  newly  organized  power  trans- 
mission department  of  the  General  Elec- 
tric Company.  In  this  capacity  he 
designed  and  installed  at  Redlands,  Cal.. 


in  1893.  the  first  three-phase  transmis- 
sion plant  for  general  service  and  In- 
stalled the  first  polyphase  transmission 
plant  for  cotton-mill  drive  and  for  elec- 
ti-lc  railway  operation  at  Taftsville. 
Conn.  His  pioneer  work  in  the  early 
'90s  In  power  transmission  and  in  the 
development  and  application  of  the  in- 
duction motor  was  of  the  greatest  im- 
portance in  placing  these  branches  on 
an  engineering  and  commercial  basis. 
Before  the  war  he  conducted  abroad 
investigations  of  electric  lighting  and 
central-station  practice  In  Europe. 

Dr.  Bell  was  born  Dec.  5.  1864.  and 
was  graduated  from  Dartmouth  in  1884. 
Four  years  later  he  received  his  doctor's 
degree  from  Johns  Hopkins  University, 
wtiere  he  had  specialized  in  physics. 
That  year  he  went  to  Purdue  University, 
where  he  organized  the  course  in  elec- 
trical engineering.  In  addition  to  hla 
very  active  work  in  the  electrical  field 
Dr.  Bell  finds  time  for  studies  in  other 
lines,  chiefiy  In   relation   to  ordnance. 
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Electric  Furnace  Usage 
Fast  Increasing  h#] 


More  than  220  Non-Ferrous  Furnaces  Installed  During  1920 — Total 
Connected  Furnace  Load  Estimated  at  880,000  Kva.,  of  Which  410,000 
Kva.    Is   in   Commercial   Furnaces  —  Electric   Steel   Output  Reduced 


O" 


^NE  of  the  very  striking  features  of  electric 
furnace  develcpment  in  the  United  States 
during  the  past  year  has  been  the  rapid  rise 
of  the  non-ferrous  furnace  to  a  prominent 
position.  This  year's  survey  made  by  the  Electrical 
World  shows  that  more  than  222  non-ferrous  furnaces 
were  installed  during  1920,  adding  a  connected  load  of 
24,405  kva.  to  the  energy  requirements  of  the  country. 
Steel  furnaces  have  not  maintained  the  pace  set  in 
the  banner  year  of  1918,  when  ninety-seven  installations 
were  added,  the  past  year  showing  an  addition  of 
only  fifty-two  installations,  with  a  capacity  of  1831 
tons,  calling  for  50,440  kva.  in  transformers. 

On  Jan.  1,  1920,  it  was  estimated  that  a  total  of  491 
furnaces  of  all  classes  were  installed  in  the  United  States, 
of  which  62  per  cent  were  steel  furnaces,  35  per  cent  non- 
ferrous  furnaces  and  1.5  per  cent  reduction-of-ore  fur- 
naces, while  the  remaining  1.5  per  cant  were  used  in 
special  processes.     The  first  of  1921  sees  the  situation 


TABLE  I- 


-NON-FERROUS  FURNACE  GROWTH  HAS  BEEN  RAPID, 
JUDGING    BY    1920   INSTALLATIONS 


Total 

Total 

Kva.. 

Name 

No. 

Tonnage 

-\pprox. 

Material  Handled 

Ajax  Wyatt  (induction) .  . 

96 

30  hourly 

5,760 

3  Red  brass 
93  yellow  brass 

Bailey  (resistance) 

55 

368  —24 
hour 

capacity 

5,075 

Red    and    yellow    brass, 
bronze.         aluminum, 
glass,  zinc,  tin 

Booth  (rotating) 

40 

i  to  2 

6,530 

Principally  brass 

Detroit  (rocking) 

20 

20  hourly 

5,475 

Bronze,     brass,     copper, 
aluminum,  gray  iron 

Rennerfelt  (three-phase) 

7 

2 

875 

Nickel  alloys,  silver, 
bronze,  aluminum, 
vellow  brass 

Snyder  (single-phase) .... 

2 

600  lb. 

160 

Monel  metal 

Snyder  (single-phase) , .  .  , 

1 

1 

450 

Bronze 

Snyder  (single-phase) .... 

1 
222 

300  lb. 

80 

Bronze 

24,405 

somewhat  changed,  with  an  addition  of  274  commercial 
installations,  making  a  grand  total  of  765  furnaces  in 
the  United  States.  There  are  no  records  available  of 
the  changes  in  the  number  of  special  process  furnaces, 
not  listed  as  commercial  furnaces,  but  it  is  probable 
that  the  number  was  small.  Based  on  last  year's  totals 
and  this  year's  additions  (see  Tables  I  and  II) 
356  steel  furnaces,  or  46.5  per  cent  of  the  total,  and  394 


non-ferrous  furnaces,  representing  51.5  per  cent  of  the 
total,  are  installed.  The  2  per  cent  left  represents,  as 
far  as  is  known,  the  number  of  special  furnaces. 

The  750  furnaces  represent  a  connected  load  of  410,- 
000  kva.,  which  does  not  take  into  account  the  special 
furnaces  for  which  no  definite  records  are  available. 
It  is  stated  by  an  authority  that  the  aluminum  produc- 
tion for  1920  was  150,000,000  lb.  with  an  energy  re- 
quirement of  1  kw.-yr.  for  each  400  lb.  produced.  On  a 
basis  of  a  100  per  cent  load  factor  and  twenty-four-hour 
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FIG.   1 — TOTAL  ELECTRIC   STEEL  PRODUCTION,   INGOTS 
AND  CASTINGS,  FOR  PAST  TEN  YEARS 

daily  operation,  a  reasonable  assumption  for  this  proc- 
ess, this  would  call  for  375,000  kva.  transformer  capac- 
ity. The  aluminum  industry  is  said  to  make  up  80 
per  cent  of  the  special  furnace  load.  An  estimate  on 
this  basis  of  the  total  special  requirements  would  indi- 
cate a  load  of  470,000  kva.  The  entire  electric  furnace 
load  of  the  country  would  therefore  be  placed  at  880,- 
000  kva. 

In  the  year  1919,  as  shown  by  last  year's  survey  in 
the  Electrical  World,*  ninety-two  brass-furnace  in- 
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TABLE  II— ELECTRIC  STEEL  FURNACE  INSTALLATIONS  IN 
liNITED  STATES  DURING  1920 


Name  No. 

Gronwall-Diion  1 3 

Booth 2 

Heroult II 

Snyder 6 

Rennerfelt 5 

Moore 4 

Ludluxn 3 

Webb 2 

Greaves-Etchells  6 

52 


Total 

Tonnage 

53 

4 

40 

I3J 

H 

91 
19 

7 


153i 


Kva. 
.\pprox. 
17,500 

1,600 
10,000 

7,290 
725 
3,450 
5.375 
1,600 


Material  Handled 
Scrap 
Steel  scrap 

Three     manganese-steel     castings, 
three  ingots,  four  castings 

High-speed  steel,  soft  steel  testing 

Castings 

Castings.  Tool  Steel 

Steel 


2,900      Castings 


50,440 


furnaces.  More  general  application  of  automatic  elec- 
trode control  to  the  arc-type  furnace  has  been  helpful 
in  reducing  the  labor  charge  against  the  arc  furnace. 
The  absence  of  any  electrodes  has  been  a  strong  argu- 
ment for  both  the  resistance  and  induction  types. 
Experimental  work  is  still  going  forward  with  all  types 
of  the  non-ferrous  furnace,  and  with  improvements  in 
operation  methods  the  field  will  no  doubt  be  attacked 
with  renewed  vigor  during  the  coming  year. 

One   of  the  rather  interesting   points   in   connection 
with  furnace  development  has  been  the  demand  for  this 


stallations  were  made,  while  in  the  year  1920  there 
were  222  additional  installations.  The  additional  con- 
nected load  of  24,405  kva.  that  this  represents  goes 
toward  making  up  the  estimated  total  connected  load  of 
50,000  kva.  for  all  non-ferrous  furnaces  now  operating 
in   this   country. 

Probably  one  of  the  principal  reasons  for  this  un- 
usual growth  has  been  the  recognition  of  the  value  of 
electric  melting  of  brass.  It  would  be  a  conservative 
estimate  to  state  that  at  least  75  per  cent  of  furnaces 
of  this  type  are  working  on  red  and  yellow  brass, 
while  the  other  25  per  cent  of  installations  are  melting 
tin,  aluminum,  copper,  nickel  alloys,  zinc,  tin,  glass,  etc. 

Many  reasons  have  been  advanced  why  the  electric 
furnace  is  gaining  ground  in  the  brass  foundry,  but 
probably  those  of  ease  of  temperature  control  and  uni- 
formity of  product  are  deciding  factors.  That  the 
basic  reasons  have  been  verified  in  practice  is  very  evi- 
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FIG.  2 — ELECTRIC  STEEL  FURNACE  DEVELOPMENT  HAS  MEANT 
A  LARGE  INCREASE  IN  CONNECTED  LOAD 

dent   from   the   continued   application    of   the   electric 
furnace  to  such  work. 

Rolling  and  rocking  arc-type  furnaces  are  apparently 
predominating  in  non-ferrous  work,  judging  by  num- 
ber and  rating,  but  that  does  not  mean  that  there  are 
not  strong  advocates  for  resistance  and  induction-type 
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FIG.  3 — ALLOY  STEEX  PRODUCTION  BY  PROCESSES 
FOR  1918  AND  1919 

As  shown  by  these  curves  illustrating  the  growth  of  the  Heroult 
furnace,  the  number  of  furnaces  and  the  connected  load  has  as- 
sumed large  proportions. 

equipment  in  other  countries.  About  fifteen  equipments 
were  sold  abroad.  Bailey  furnaces  went  to  the  following 
countries:  Norway,  two  for  zinc;  England,  one  for 
brass;  Mexico,  one  for  brass;  Japan,  one  for  brass; 
Canada,  three  for  brass.  Shipments  of  the  Rennerfelt 
furnace  were  made  to:  Colombia,  one  for  silver;  Java, 
one  for  ore  reduction;  Sweden,  one  for  tool  steel.  The 
Detroit  furnace  installed  three  furnaces  in  Japan  and 
one  in  France. 

Tonnage  of  Electric  Steel  Will  Probably  Show 
Decrease  for  1920 

While  no  authentic  figures  are  yet  available  to  show 
the  production  of  electric  steel  during  1920,  it  seems 
to  be  the  consensus  of  opinion  that  this  year  will  be 
a  decrease  in  output,  not  because  of  lack  of  advan- 
tages but  owing  to  market  conditions.  As  shovsm  in 
Fig.  1,  the  production  of  steel  by  electric  processes  dur- 
ing 1919  decreased  236,241  gross  tons  from  the  year 
1918,  when  the  output  was  802,325  gross  tons.  The 
output  in  1919  was  566,084  tons,  and  in  all  probability 
it  will  not  exceed  450,000  tons   during   1920. 


TABLE  III— ELECTRIC  STEEL  AND  TOTAL  STEEL  PRODUCTION  IN  UNITED  STATES  (GROSS  TONS) 


Tsar  Open-Hearth 

1909 14,943,936 

1910 16,504,509 

1911 15,598,650 

1912 20,780,723 

1913 21,599,931 

1914 17,174,684 

1915 23,679,102 

1916 31,415,427 

1917 34,148,893 

1918 34.459,391 

1919 26.948.694 


Be>.-*cmer 
9,330,783 

. Steel 

Crucible 

107,355 

122,303 
97,653 

121,517 

121,226 
89,869 
113,782 
129,692 

126,716 
115,112 
63,572 

Ingots  and   Castings • 

Electric       Miscellaneo 
13,762               9,185 
52,141                3,194 
29,105               2,844 
18,309               2,853 

30,180                3,831 
24,009                3,662 
69,412                1,527 
168,918                  604 

304,543                   495 
511,364                   329 
384,452                2,952 

Alloy  Steels 
Open  Hearth, 
Bessemer, 
us     Crucible 

Eioofrie 

'  290,96 i 
181,632 

Total 
Pioduction 
23,955,021 
26,094,919 
23,676,106 
31,251,303 

31,300,874 
23,513,030 
32,151,036 
42,773,680 

45,060,607 
46,250.284 
36,152.420 

Per   Cent 
Electiic 
0.58 

9,412,772 

0  2 

7,947,854 

0.123 

10,327,901 

0.058 

9,545,706 

0.096 

6,220,846 

0. 102 

8,287,213 

0  216 

11.059,039 

0.395 

10.479,960 

0.675 

9.376,236 
7.271.562 

1,496,891 
1,299,556 

1.74 
1    59 

•Estimated 
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The  extraordinary  increase  in  use  of  electric  steel 
furnaces  was  due  in  large  part  to  war  orders  and 
the  greater  demand  for  electrical  steel.  No  doubt 
the  application  of  the  electric  furnace  to  making  steel 
ingots  and  castings  was  advanced  several  years  by 
the  war.  Nevertheless,  the  growth  of  this  furnace 
business  was  in  a  very  healthy  state  during  the  past 
year,  and  when  production  of  steel  is  again  pressed 
to  the  maximum  the  tonnage  output  of  electric  steel 
should  reach  surprising  figures.  Electric  steel  has 
become  a  staple  product,  and  its  quality  and  uniformity 
are  effective  arguments  in  keeping  it  one. 

The  electric  furnace  is  becoming  an  important  factor 
in  power  loads.  The  past  year  saw  the  addition  of 
47,970  kva.  in  steel  furnaces,  and  yet  the  growth  was 
probably  not  normal.  The  Heroult  furnace  alone  has 
added  216,900  kw.  in  connected  load,  most  of  which 
has  been  added  since  1915.  It  is  estimated  that  the 
total  electric  furnace  load  in  the  United  States  is  360,- 
000  kw.,  so  it  can  be  seen  that  the  Heroult  furnace 
dominates   the   electric   steel  business. 

During  1920  the  patent  rights  of  the  United  States 
Steel  Corporation  on  the  Heroult  furnace  expired.  Pos- 
sibly this  fact  will  tend  to  stimulate  the  production  of 
electric  steel  by  independent  manufacturers  who  have 
heretofore  had  to  operate  under  license  rights  if  Heroult 
furnaces  were  used. 


As  shown  in  last  year's  survey,  the  total  number 
of  steel  furnaces  in  the  United  States  was  304,  and 
with  the  installations  of  1920  the  total  is  356. 

There  are  now  174  Heroult  furnaces  installed,  156  of 
which  are  in  the  United  States  and  the  remainder  in 
Canada.  Of  these  174  steel  furnaces  100  are  used  for 
making  ingots  and  seventy-four  for  steel  casting,  while 
three  are  used  in  miscellaneous  works.  The  predom- 
inating size  of  furnace  is  the  6-ton  rating,  of  which 
there  are  ninety-three  in  operation.  The  next  size  in 
popularity  is  the  3-ton  rating,  thirty-three  of  these 
having  been  installed.  There  have  been  only  two  of 
the  largest,  or  35-ton,  size  installed. 

The  predominating  sizes  of  steel  furnaces  during 
1920  were  below  6  tons,  the  average  being  about  3 
tons,  although  the  Ludlum  Furnace  Corporation  installed 
a  10-ton  furnace  for  melting  scrap. 

About  75  per  cent  of  the  non-ferrous  furnaces  ranged 
around  the  500-lb.  capacity  size,  although  a  number  of 
1,000-lb.  and  2,000-lb.  (450-kg.  and  900-kg.)  furnaces 
were  installed.  As  the  majority  of  these  furnaces  are 
melting  brass,  which,  except  in  the  large  foundries, 
is  needed  only  in  small  quantities  at  a  time,  the  small 
furnace  is  adapted  for  the  work.  There  were  ninety- 
six  installations  of  the  Ajax  Wyatt  furnace,  ninety- 
three  working  on  yellow  brass  and  three  on  red  brass. 
The  total  hourly  capacity  is  60,000  lb.   (27,000  kg.). 


Economics  of  Electrical  Distribution 

Application  of  Fundamental  Underlying  Principles  to  the  Problem  of  Transmitting  Electrical 

Energy  from  the  Central  Station  to  the  Consumer — Indicates  How  the  Most  Economical 

Installations  Consistent  yvith  Good  Service  Can  Be  Determined 

By  P.  O.  REYNEAU*  and  H.  P.  SEELYEt 

Detroit  Edison  Company 


TRANSMISSION  and  distribution  systems  rep- 
resent a  large  part  of  the  total  investment 
in  any  central  station,  but  their  study  from 
an  economic  point  of  view  has  seldom  had 
sufficient  attention.  It  is  true  that  much  valuable  in- 
formation may  be  found  scattered  through  engineering 
literature,  but  there  is  a  need  of  bringing  together  the 
factors  involved  in  such  a  study  and  of  discussing  the 
subject  as  a  whole.  With  this  purpose  in  mind  the 
authors  have  prepared  a  series  of  articles  based  on 
studies  of  actual  problems  encountered  in  practice.  It 
is  fully  realized  that  this  series  cannot  cover  in  detail 
the  field  of  distribution  and  transmission  economics,  but 
it  is  hoped  that  the  presentation  of  the  fundamental 
underlying  principles  and  the  solution  of  a  few  problems 
will  serve  to  indicate  methods  that  can  be  applied  quite 
generally  to  such  problems. 

What  Can  Be  Obtained  from  Application  of 
Engineering  Economics 

The  results  obtained  are  made  obvious  by  comparing 
the  two  figures  and  by  glancing  at  Table  I,  without 
going  into  the  detailed  computation  required  to  ascer- 
tain the  most  economical  design.  An  example  of  such 
computation  will  be  given  later.     The  table  shows  that 
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with  a  smaller  investment,  reduced  inspection  and  test- 
ing requirements  a  larger  load  can  be  carried.  Neither 
is  it  within  the  scope  of  this  series  to  consider  unusual 
problems,  such  as  transmissions  at  very  high  voltage,  for 
example,  or  installations  of  special  apparatus  the  use 
of  which  has  not  become  accepted  practice.  Rather, 
the  general  purpose  will  be  to  make  a  few  analyses  that 
will  indicate  methods  of  finding  the  most  economical 
design  under  every-day  conditions  with  material  of 
known  characteristics  and  at  known  prices.  Such 
analyses  will,  naturally,  not  only  indicate  the  most  eco- 
nomical installation  with  materials  and  construction 
methods  already  in  use  but  will  make  it  possible  to 
determine  where  any  economy  can  be  effected  by  changes 
in  these  methods  or  materials. 

It  is  hoped  that  the  methods  presented  will,  on  the 
one  hand,  show  the  magnitude  of  the  savings  possible 
by  the  use  of  engineering  economics  and,  on  the  other 
hand,  will  be  found  simple  enough  in  their  application 
to  be  considered  worth  using  in  many  places  where 
more  empirical  or  rule-of -thumb  methods  are  used 
today. 

Practically  all  problems  of  engineering  design  require 
for  a  complete  solution  treatment  in  three  distinct 
stages.  At  first  all  the  data  must  be  obtained  that  can 
be  determined  with  exactness.     Such  elements  as  mate- 
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rial  co.sts,  strength  of  parts  of  construction,  load  tests, 
etc.,  are  here  included.  Second,  those  elements  which 
are  not  subject  to  exact  measurement  or  computation 
must  be  decided  upon.  These  are  usually  a  develop- 
ment from  practical  experience  over  a  number  of  years 
and  are  often  matters  of  accepted  standard  practice. 
They  are  such  items  as  probable  increase  in  load,  allow- 
able voltage  regulation,  safety  factors,  standards  of 
construction,  etc.  Empirical  methods  must  here  be 
employed.  The  third  element  is  the  most  intangible — 
the  good  judgment  of  the  engineer  based  on  his  knowl- 
edge and  experience  and  applied  to  the  particular 
problem  in  hand  to  utilize  the  first  two  elements  so  as 
to  create  an  efficient  and  economical  design  best  adapted 
to  the  situation.  All  these  elements  in  their  proper 
proportions  are  equally  important  in  attaining  the  most 
satisfactory  solution  for  any  problem.  Empirical  meth- 
ods, if  applied  blindly,  may  lead  far  away  from  the 
purpose  for  which  they  were  originally  intended.    Judg- 


rial,  labor  and  energy,  should  be  determined  as  accu- 
rately as  possible  and  be  revised  from  time  to  time 
to  conform  to  changing  prices,  wage  scales  and  costs 
of  production.  This  information  can  be  readily  kept 
up  to  date  and  tabulated  or  drawn  up  in  curves.  Then 
only  such  factors  as  are  inherent  to  the  particular  line 
itself  need  be  determined  in  making  the  design. 

Empirical  Data 

Some  of  the  empirical  elements  of  the  problem  of 
transmission  and  distribution  of  energy  are  worthy  of 
considerable  attention.  One  of  these  is  the  element 
of  "good  service."  It  is  understood  that  in  any  design 
or  layout  the  greatest  economy  "consistent  with  good 
service"  is  the  object.  Just  what  is  good  service  may 
be  a   matter   of  considerable   question. 

Good  Service. — Good  service  is  not  dependent  on  the 
ideas  of  the  engineer  or  the  "server"  as  to  what  it 
should   be.     Service   is  good  when   it  satisfies  the  one 
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FIGS.  1  AND  2 — A  TYPICAL  CIRCUIT  IN  THE  SYSTEM  BEFORE  AND  AFTER  IMPROVEMENT 


ment  based  on  experience  alone  is  liable  to  become  a 
mere  guess  unless  supported  by  exact  knowledge  and 
good  practice.  It  would  appear,  therefore,  that  the 
further  the  exact  data  can  be  carried  in  a  problem 
the  less  dependence  need  be  placed  on  the  more  in- 
tangible elements,  and  hence  the  greater  certainty  of 
the  best  solution.  The  extension  of  this  exact  knowledge 
is  the  chief  purpose  of  the  study  of  the  economic  fea- 
tures of  a  problem.  In  many  cases  economy  may  be 
made  the  deciding  factor  between  two  or  more  designs 
apparently  equally  good  from  other  points  of  view. 

Exact  Data 

For  any  given  system  there  are  a  number  of  limiting 
conditions  which  reduce  the  unknown  factors  in  the 
design.  There  are  certain  standards,  such  as  trans- 
former sizes,  wire  and  cable  sizes,  etc.,  which  are 
established  by  the  manufacturer.  Other  limitations  are 
established  by  the  accepted  good  practice  of  the  profes- 
sion in  general.  Moreover,  each  company  has  certain 
standards  of  materials  and  construction  to  which  it  is 
wise  to  adhere  unless  there  is  a  clear  advantage  in 
making  a  change.  The  most  complete  information 
obtainable  on  all  such  data  relating  to  the  particular 
system  in  hand  should  be  kept  available  for  ready  ref- 
erence. Other  items  which  can  only  be  obtained  exactly 
for  the  one  locality  or  company,  such  as  costs  of  mate- 


that  is  served.  That  man  who  at  the  receipt  of  his  bill 
feels  that  he  has  received  all  that  was  due  him  is 
receiving  good  service.  He  is  willing  to  exchange  his 
money  for  what  he  has  received  from  the  server. 

The  human  element  is  therefore  the  most  important 
one  in  determining  good  service.  Customers  will  expect 
operating  conditions  as  good  as  or  better  than  they  have 
been  in  the  habit  of  getting.  Companies  have,  so  to 
speak,  educated  their  public  to  certain  expectations,  and 


table  I— example  of  economics  made  possible  through 

APPLICATION  OF  PRINCIPLES  DISCUSSED  IN  THIS  SERIES 

Before  Change   .\fter  Change 

Number  of  transformers 35  18 

Transformer  capacity,  kva 492  412 

Available  increased  capacity  in  excess  of  peak  load 

of  350  kw.,  per  cent 0  20 

Wire  removed,  lb 8,500  .... 

Wire  installed,  lb 5,600                      


they  must  live  up  to  such  expectations.  It  is  evident, 
however,  that  it  is  impossible  to  eliminate  all  interrup- 
tions or  conditions  of  poor  regulation.  In  thickly  popu- 
lated districts  with  a  high  load  density  practically  con- 
tinuous service  at  good  voltage  is  easily  given.  In  out- 
lying, scattered  districts  the  cost  of  the  same  quality  of 
service  would  be  prohibitive.  From  the  company's  point 
of  view  the  service  must  be  of  good  enough  quality  to 
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insure  earnings  and  yet  not  so  good  as  to  necessitate 
too  large  expenditures.  It  is  therefore  necessary,  before 
attempting  to  solve  a  transmission  or  distribution  prob- 
lem economically,  to  ascertain  what  quality  of  service 
is  required  from  both  the  customer's  and  the  company's 
point  of  view. 

Good  service  can  therefore  be  determined  only  in  a 
general  way  and  will  vary  with  locality,  company,  kind 
of  load,  etc.  It  might  be  said,  however,  that  with  the 
modern  refinement  of  methods  and  equipment  and  the 
nearly  universal  high  requirement  of  the  customer 
we  are  approaching  more  and  more  a  condition  when 
wide  variation  of  voltage  and  long  or  frequent  inter- 
ruptions will  hardly  be  permissible. 

Increase  in  Load. — A  second  quantity  which  must  be 
empirically  determined  is  that  of  load  increase.  The 
variation  of  loads  to  be  carried  and  the  growth  of 
energy  demand  that  is  prevalent  in  nearly  all  localities 


TABLE  II— INTERDEPENDENT  FACTORS  TO  CONSIDER  IN 
STUDYING   LAY-OUT   OF  AN   ECONOMICAL   LINE 


Location 

Present  size 

Probable  increase  and  rate  of  increase 

Characteristics: 

Phase  requirements 

Power  factor 

Variation,  daily,  weekly,  seasonal,  etc.,   and  relation  to 
station  variations  and  peak 

Unbalance  factor 

Maximum 

Load  factor 
Investigation  of  advisability  of  possible  routes,  affected  by: 

Available  pole  or  duct  space 

Purchase  of  right-of-way 

DifS"ulties  in  construction 

Interference  with  or  from  other  lines,  physically  or  elec- 
trically 

Convenience  of  operation 

Possible  future  extensions  . 

Effect  on  system  as  a  whole 

Cost  as  compared  with  other  possible  routes 


(1)  Load 


(2)  Route  of 
Line 


(3)  Physical 
Constants 


(•»)  Costs 


(5)  Relations  to 
System 


Length  of  line  1 

Spacing 

Voltage — desired 

— available 
Resistance  of  line 
Reactance 
Voltage  drop 
Regulation— desired 

— available  . 
L     Determination  of: 
Labor  costs 
i  Material  costs 

Energy  loss  costs         J 

Apolication  of  those  costs  to  determine  the  best  line  for 
the  purpose 

General  considerations  that  may  affect  most  economical  line 
found  above  under  (4)  owing  to  its  being  a  part  of  a  large 
system 
Financial  considerations 


Under    various    line    conditions 
limited  by: 

1 .  Good  operation 

2 .  Standard  practice 
** .      Routing 

^ .     Economical  considerations 
5.     Good  service 


'  For  all  conditions  considered 


are  always  matters  for  considerable  study  in  connec- 
tion with  a  layout.  There  are  cases  where  it  is  possible 
to  design  for  a  certain  demand  that  can  be  assumed 
to  remain  constant  for  a  period  of  years,  possibly  for 
the  life  of  some  part  of  the  equipment.  Such  would 
be  the  case  in  planning  lines  to  a  large  power  installa- 
tion where  growth  could  be  taken  care  of  by  new  cir- 
cuits. On  the  other  hand,  such  a  load  as  house  lighting 
increases  continuously,  and  its  increase  can  be  esti- 
mated only  from  the  figures  for  the  past  few  years 
and  general  business  conditions.  In  any  case  the  design 
must  be  for  a  system  that  will  be  most  economical  over 
its  useful  life — in  other  words,  when  the  sum  of  the 
annual  costs  for  all  years  under  consideration  will  be 
a  minimum.  It  is  further  necessary  to  study  as  exactly 
as  possible  the  number  of  years  to  be  cared  for  by  the 
present  design  and  minor  changes  that  can  be  made  at 
various  times  during  that  period  for  taking  care  of 
the  changes  in  load.  Generally  the  design  should  cover 
the  expected  life  of  that  part  of  the  equipment  whose 


life  is  shortest  and  which  would  require  a  large  expen- 
diture for  its  replacement.  Any  considerable  change 
necessary  to  care  for  larger  load  could  then  be  made 
at  the  same  time  with  relatively  smaller  cost.  In  some 
cases,  however,  where  the  probable  increase  in  load  is 
more  definitely  known  the  economical  life  of  the  present 
design  can  be  accurately  determined  even  well  within 
the  expected  life  of  all  the  important  parts. 

Financial  Conditions. — The  condition  of  the  money 
market  may  be  another  determining  factor  in  an  eco- 
nomical design.  Often  the  difficulty  in  securing  neces- 
sary funds  for  a  job  may  require  the  engineer  to  spend 
less  at  the  time  of  installation  than  is  consistent  with 
economy  over  the  period  the  design  covers.  However, 
the  condition  should  be  carefully  considered  in  order 
still  to  obtain  the  best  design  as  limited  by  the  money 
available. 

Relation  of  Parts  to  WJiole  System. — The  fact  that 
the  transmission  or  distribution  line  is  only  one  part 
of  the  system  transmitting  energy  from  the  turbine 
to  the  customer  must  be  kept  in  mind.  Its  design  will 
affect  and  be  affected  by  existing  or  planned  conditions 
in  the  other  parts.  It  is  therefore  always  necessary 
to  treat  a  line  not  only  as  an  independent  unit  for 
some  specific  purpose  but  also  as  a  working  part  of  the 
whole  system. 
'  Bearing  in  mind  the  general  considerations  brought 
out  above,  the  most  important  points  to  consider  in 
studying  the  layout  of  an  economical  line  can  be  deter- 
mined from  Table  II.  Methods  of  obtaining  the  data 
outlined  and  their  application  to  particular  classes  of 
problems,  such  as  transmission  lines,  power  lines, 
secondaries,  etc.,  will  be  discussed  in  future  installments 
of  this  series.  From  inspection  of  this  table  it  may  be 
seen  that  the  five  divisions  in  it  are  in  one  way  or 
another  interdependent,  so  that  each  one  must  be  con- 
sidered in  relation  to  all  the  others.  It  is  only  by  a 
careful  study  of  the  problem  from  all  angles  and  a 
co-ordination  of  results  that  a  satisfactory  solution  can 
be  obtained. 

The  articles  which  will  be  presented  in  later  issues 
will  take  up  means  for  obtaining  and  analyzing  some  of 
the  most  important  data  necessary  for  economic  study; 
that  is  to  say,  the  cost  of  material,  labor  and  energy. 


WE  MIGHT  summarize  our  attitude  toward  in- 
vestors in  public  enterprises  in  California  by  say- 
ing :  We  recognize  your  investment  will  result  in  com- 
mon good.  You  are  about  to  become  a  partner  in  an 
enterprise  ivhich  will  develop  the  community.  We  real- 
ize that  the  constitutions  of  the  United  States  and  of 
California  and  the  laws  enacted  thereunder  are  designed 
to  protect  your  investment  against  confiscation.  We 
are  in  full  accord  ivith  the  spirit  of  these  laws  and  pro- 
pose to  proceed  in  accordance  thereivith.  Further- 
more, we  believe  it  to  be  sound  policy  and  in  the  interest 
of  the  public  that  your  investment  be  protected  and 
that  you  be  accorded  reasonable  returns  thereon,  recog- 
nizing, of  course,  that  some  risk  attaches  to  all  private 
enterprise.  At  the  same  time  we  inform  you  that  you. 
will  not  be  permitted  to  make  exorbitant  profits  nor  will 
you  be  permitted  to  burden  the  consumers  ivith  poor 
service.  Having  said  this  to  the  investors,  we  should 
carry  out  our  pronouncements  honestly  and  consistently, 
not  only  as  a  matter  of  honor,  but  in  the  interest  of  the 
progress  and  development  of  the  State. — Edwin  0. 
Edgerton,  president  California  Railroad  Commission. 
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Several  Types  of  Lighting  Which  Are 
Giving  Entire  Satisfaction 


dP^k  J  a^-^^?'^L'^P„  '?  provided  in  this  office  witliout  causing 
Th-rnSw^to  "^1  "^'^  'atigue  from  exposed  brilliant  filaments 
J  «^m5  ,5T2-'^''''°"P'"i<?"*  °'  t*^"  "e^^t  fl"^  is  directed  through 
ninSfin^t^'^t^l'"^  medmm,  while  the  remainder  of  the  flSx 
tixtlTre  surfaJi     ^^^   ^^  '^        '   "'*'    ^^™^   Intensity    as    the 

,ii^?T''i'''1".T''^  which  give  combined  indirect  and  diffused 
SlTit'^V ''^^.""?  ?.'■«  "«<"i  '"  'his  drafting  room,  the  usual 
cei]inJ°wi.h°r.'„1n  T*  .lighting    being    offsit    by    coatfng    ?hi 

|X  p%?c^i?^,.^^<rfl^ftiSn:°\h%^^s?e^^^^^^^ 

fotm^'Tfl'u*'m'il?aMo'n"\1M[4  V"o"?k^^'"^  ■"^'^"^'"^  '"^^  -"^  -'" 


C— In  this  shop  direct-indirect  lighting  is  used  without 
employing  the  ceiling  as  the  reflecting  medium.  Instead  the 
l"""r''j?»''  ■  ®  of  the  fixture  redirects  the  lights,  the  lower 
bowl  diffusing  the  direct  light. 

D— Cove  lighting,  while  relatively  inefficient  compared 
with  other  forms  of  lighting,  is  often  more  effective"  in 
emphasizing  architecture  and  illuminating  large  interiors 
iiKC  tnis. 

uPrr'^'^'i"''"*'''  .'aniPS.    the   brilliant    filaments    of    which    are 
shielded  from  vision,  Illuminates  this  press  room, 

.F— The  R.L.M.  refiector  is  becoming  very  popular  in  indus- 
trial plants,  where  ruggedness  must  be  obtained,  but  not  at 
the  expense  of  good  illumination. 
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Significant  Developments  in  Illumination 

During  1920 


Cost  of  Poor  Lighting  Is  Very  High — Street  Lighting  Is  Still  Improving — - 
Ocular  Advantage  of  Higher  Intensities  Is  Shown — Use  of  Color  in  Lighting — 
Remodeling  Old  Fixtures  Proves  Practicable — Automobile  Headlight  Progress 

By  PRESTON  S.  MILLAR 

General  Manager  Electrical  Testing  Laboratories 
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^NE  of  the  silver  linings  of  the  war  cloud  was 
the  throwing  into  relief  of  fundamentals  as 
contrasted  with  the  unrealities  and  superfi- 
cialities which  had  formed  so  considerable  a 
part  of  the  scheme  of  things.  The  necessity  for  economy 
in  production  emphasized  the  importance  of  correct 
practice  and  sound  engineering,  the  value  of  which  was 
further  demonstrated  by  the  too  numerous  instances  of 
poor  performance  growing  out  of  failure  to  observe 
these  fundamentals.  Among  other  things,  the  practical 
value  of  good  illumination  as  an  aid  to  economy  through 
increased  production  and  enhanced  safety  gained  a  rec- 
ognition under  war-time  stress  which  it  had  therefore 
failed  to  secure.  One  of  the  most  significant  evidences 
of  this  was  the  action  of  the  United  States  Fuel  Admin- 
istration in  exempting  industrial  lighting  from  fuel  re- 
strictions and  curtailments,  upon  the  theory  that  a 
given  production  would  be  attained  with  good  ample 
illumination  and  with  less  expenditure  of  fuel  than 
would  be  required  for  the  same  production  under  poor 
and  low-intensity  lighting. 

A  recent  engineering  estimate  from  liability  insur- 
ance statistics  has  indicated  that  the  annual  loss  occa- 
sioned by  accidents  attributable  to  poor  illumination  is 
equivalent  to  the  time  of  108,000  employees  for  one 
year.  This  statement  commands  attention  even  from 
the  sordid  viewpoint  which  ignores  the  humanitarian 
impulse  to  conserve  life  and  limb.  It  imposes  upon 
industry  a  duty  so  to  improve  lighting  conditions  as  to 
avoid  a  large  part  of  this  annual  waste  of  resources.  In 
1920  not  a  little  has  been  accomplished  in  this  direction, 
both  in  the  direction  of  education  and  in  the  direction 
of  actual  improvement  in  lighting. 

One  of  the  most  notable  achievements  of  the  Illumi- 
nating Engineering  Society  has  been  its  assistance  to 
legislators  in  the  preparation  of  lighting  requirements 
for  safety  codes  which  are  influential  in  promoting 
good  industrial  lighting  and  in  insuring  correction  of  the 
lighting  conditions  which  offer  the  greatest  menace. 
Necessarily  indefinite  with  respect  to  some  of  the  ele- 
ments of  illumination  which  are  difliicult  of  codification, 
measurement  and  enforcement,  the  lighting  codes  have 
made  a  promising  start  in  these  particulars  and  have 
gone  a  little  farther  in  the  prescription  of  minimum 
intensity  values  for  safety  purposes— a  matter  which 
it  is  now  practicable  to  cover  by  stipulations  and  meas- 
urements and  therefore  possible  to  police. 

While  it  is  a  duty  of  industry  to  provide  Illumination 
adequate  for  the  protection  of  workers,  it  is  further  the 
opportunity  and  privilege  of  industry  to  provide  more 
eff'ective   illumination   with   a   view   to   promoting   effi- 


ciency and  securing  economy  through  facilitating  op- 
erations and  reducing  spoilage.  Reports  from  many 
sources  indicate  that  manufacturers  who  have  tried 
superior  lighting  are  invariably  convinced  of  its  eco- 
nomic value,  finding  the  small  added  lighting  costs  to 
be  more  than  offset  by  the  production  economies  effected. 
Obviously  definite  cost  accounting  to  measure  the  ad- 
vantages of  good  industrial  lighting  is  difficult  to  obtain. 
Such  figures  as  have  been  put  forward,  however,  leave 
no  room  for  doubt  of  the  actual  value  of  good  lighting 
in  the  industries.  Good  lighting  means  of  course  light 
which  is  correct  with  respect  to  direction,  diffusion  and 
color  and  which  is  of  ample  intensity — intensity  well 
up  toward  if  not  of  the  same  order  as  the  daylight  in- 
tensity common  in  well-lighted  interiors.  With  such 
lighting  brightness  and  brightness  contrasts  are  of 
values  which  promote  ready  and  comfortable  vision, 
shadows  are  helpful,  not  obstructive,  and  glare  is 
avoided. 

Big  ADv.iNCE  in  Industkial  Lighting 

Good  industrial  lighting  has  made  a  considerable 
advance  during  the  past  year.  The  manufacturers  of 
lamps  and  lighting  equipments  have  promoted  the  idea 
vigorously  and  central  stations  have  devoted  more  at- 
tention to  its  promotion  than  formei'ly.  For  instance, 
a  paper  presented  at  the  annual  convention  of  the 
Illuminating  Engineering  Society  called  attention  to 
a  central-station  campaign  in  Massillon,  Ohio,  which 
had  attained  such  momentum  that  approximately  70 
per  cent  of  the  industrial  lighting  of  the  town  was 
brought  into  accord  with  modern  ideas  of  good  and 
effective  illumination.  The  promotion  of  good  lighting 
by  commercial  interests — constructive  in  its  very  nature 
— is  of  marked  advantage  to  the  industry  of  the  country. 

In  the  field  of  experiment  a  timely  contribution  has 
been  made  by  C.  E.  Ferree  and  Gertrude  Rand*  to  the 
literature  of  illumination  by  means  of  a  report  upon 
researches  in  the  psychological  laboratory  at  Bryn  Mawr 
College.  When  illumination  intensities  are  increased 
throughout  and  up  to  about  the  highest  intensities  con- 
templated for  artificial  illumination  the  eye's  reaction 
is  wholly  favorable.  Without  any  evidence  of  discom- 
fort or  strain  there  results  increase  in  visual  acuity, 
increase  in  speed  of  visual  discrimination,  increase  in 
speed  of  adjustment  for  vision  at  different  distances 
and  increase  in  ability  to  sustain  acuity.  Furthermore, 
these  experimenters  find  that  whereas  under  low  in- 
tensities of  illumination  astigmatic  and  aged  eyes  suffer 
diminution  in  effectiveness  more  than  do  normal  eyes 


*See  Electrical  World,  Nov.  6.  1920.  page  910. 
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under  rehitively  high  intensities  the  disparity  is  less 
pronounced,  so  that  the  handicap  of  subnormal  vision 
is  of  lesser  consequence  under  high-intensity  illumina- 
tion. This  experimental  work,  partly  confirming  general 
observation  and  partly  supplying  new  data  from  which 
to  deduce  conclusions,  offers  a  scientific  basis  for  expla- 
nation of  part  of  the  economic  advantage  found  to  arise 
from   improvement   in   industrial  lighting  conditions. 

It  is  a  happy  augury  of  further  advance  in  lighting 
practice  that  the  National  Electric  Light  Association 
and  the  Society  for  Electrical  Development  are  under- 
taking to  promote  the  application  of  the  work  of  the 
Illuminating  Engineering  Society  with  a  view  to  real- 
izing in  practice  the  advantages  of  good  lighting  which 
are  now  known  to  be  attainable.  The  duplication  and 
multiplication  in  important  centers  of  population  of 
industrial  lighting  exhibits  patterned  after  that  de- 
veloped by  the  National  Lamp  Works  of  the  General 
Electric  Company  bids  fair  to  bring  prompt  and  im- 
portant results  in  improving  industrial  lighting.  It  is 
a  method  of  attack  which,  if  found  successful,  may  be 
extended  to  other  forms  of  lighting  with  like  beneficial 
results.  Wherever  these  demonstrations  are  given  in- 
dustrial managers  have  an  opportunity  to  study  for 
themselves  conveniently  and  quickly  the  practical  advan- 
tages attendant  upon  improvement  in  lighting.  Oppor- 
tunity to  utilize  these  advantages  is  peculiarly  favor- 
able because  incandescent  lamps  and  central-station 
service  stand  out  conspicuously  among  all  commodities 
by  reason  of  the  fact  that  they  have  advanced  little,  if 
at  all,  in  price  since  the  pre-war  period.  The  cost  of 
electric  lighting  has  been  kept  low  and  today  is  rela- 
tively lower  than  formerly. 

In  street  lighting  the  combination  in  one  lighting  unit 
of  a  moderate-sized  source  for  all-night  service  and  of 
a  larger  source  for  intensive  lighting  during  busy  eve- 
ning hours,  as  in  the  Saratoga  installation,  is  one  of  the 
notable  developments  of  the  year.  The  installation  of 
remote  control  of  multiple  street  lamps  from  a  central 
location  throughout  a  large  part  of  the  borough  of 
Manhattan,  New  York  City,  is  another  notable  develop- 
ment not  yet  described  in  the  literature  of  the  art. 

In  the  realm  of  commercial  photometry  the  notable 
achievements  of  the  year  have  been  the  more  general 
employment  of  integrating  spheres  for  the  rating  and 
tests  of  incandescent  electric  lamps  in  laboratories  and 
factories  and  the  very  extensive  growth  in  the  use  of 
the  foot-candle  meters  for  lighting  inspection  purposes. 
Another  portable  photometer  for  illumination  and 
brightness  measurements  has  been  announced  and  will 
shortly  become  available. 

Direct  Measurement  of  Reflection  of  Walls 

The  determination  of  reflection  factors  has  been  the 
subject  of  research  in  recent  years.  In  1920  the  crystal- 
lization of  theoretical  considerations  and  the  develop- 
ment of  data  on  the  value  of  magnesium-carbonate, 
which  is  generally  accepted  as  a  standard,  were 
witnessed.  Several  reflectometers  have  been  designed 
or  built  which  appear  to  be  capable  of  rendering  reflec- 
tion factor  values  of  an  accuracy  quite  as  high  as  is 
required.!  This  subject  may  now  be  considered  to  be 
removed  from  the  realm  of  uncertainty. 

Potent  instruments  for  promoting  improvement  in 
illumination  are  the  technical  and  commercial  bulletins 
of  manufacturers  of  lamps  and  lighting  equipment,  some 


tBee  Electrical  World,  Sept.   4,  1920,  page  467. 


among  which  attain  a  high  standard  of  engineering 
excellence  and  most  of  which  are  notable  for  emphasis 
of  the  broader  aspects  of  the  subject  with  but  inci- 
dental allusions  to  the  particular  commercial  applica- 
tions to  be  promoted.  Such  manufacturers'  literature 
is,  of  course,  up  to  date  and  occupies  a  field  of  peculiar 
usefulness  to  the  electrical  industry.  During  1920  activi- 
ties along  this  line  surpassed  those  of  previous  years. 

In  the  industrial  lighting  field  it  may  be  noted  as 
especially  significant  that  several  of  the  leading  manu- 
facturers of  porcelain-enameled  steel  reflectors  have 
joined  in  a  co-operative  quality  movement,  building 
reflectors  to  a  common  and  improved  design  (known  as- 
R.L.M. -reflector  lamp  manufacturers).  These  manufac- 
turers have  adopted  a  specification  for  their  reflectors- 
which  in  respect  to  efficiency,  candlepower,  distribution- 
characteristic  and  workmanship  is  so  high  that  they 
can  comply  with  it  only  by  most  careful  design  and 
manufacture,  and  they  are  undertaking  to  put  out  under 
the  R.L.M.  designation  only  such  reflectors  as  conform 
to  these  specifications.  This  is  a  movement  in  the  direc- 
tion of  promoting  good  lighting  which  should  be  put  to 
the  credit  of  these  manufacturers  as  promising  advan- 
tage to  the  industry. 

Tendency  Toward  Better  Diffusion 

The  year  witnessed  two  wholesome  tendencies  in  re- 
version from  practices  which  developed  under  war-time 
conditions  to  extremes  perhaps  not  wholly  compatible 
with  good  lighting.  The  first  of  these  tendencies  is 
away  from  the  use  of  a  minimum  number  of  large  light- 
ing units  toward  the  employment  of  a  larger  number 
of  moderate-sized  units.  The  other  is  the  provision  of 
a  reasonable  proportion  of  light  flux  upon  the  ceiling  in 
industrial  establishments  with  consequent  increase  in 
the  general  and  more  diffused  lighting  component,  as- 
witnessed  by  the  development  of  translucent-neck  porce- 
lain-enameled steel  reflectors  and  by  the  use  of  larger 
glass  reflectors. 

The  high  cost  of  labor  and  its  war-time  shortage  led 
to  development  of  lighting  units  designed  to  remain 
clean  as  long  as  possible  and  to  be  easily  cleaned  when 
soiled.  This  feature  of  design  is  now  generally  recog- 
nized as  a  first  desideratum  in  all  classes  of  service  in 
which  economy  receives  consideration.  While  some  de- 
signs have  sacrificed  seemliness  and  beauty  to  the  attain- 
ment of  this  one  object,  others  have  sought  to  secure  it 
without  detriment  to  the  appearance  of  the  unit  and 
have  met  with  measurable  success.  Today  the  market 
offers  a  fairly  wide  choice  of  industrial  and  commercial 
lighting  units  of  reasonably  good  appearance  and  easy 
of  maintenance. 

In  commercial  lighting  more  attention  has  been  given 
during  the  past  year  than  formerly  to  the  employment 
of  color  for  practical  as  well  as  decorative  purposes. 
Artificial  daylight  of  a  variety  of  hues  is  coming  more 
and  more  into  use  where  color  matching  is  done  and 
where  it  is  important  to  display  objects  under  a  light 
of  the  hue  which  will  reveal  their  characteristics  to  best 
advantage  or  in  the  manner  in  which  they  are  later  to- 
be  exhibited.  For  show-window  lighting  color  filters 
for  modification  of  hue  in  order  to  attain  the  most  pleas- 
ing or  effective  display  of  wares  are  now  offered  as 
standard  commercial  equipments. 

It  has  long  been  recognized  that  the  greatest  obstacle 
to  the  improvement  of  home  lighting  is  the  existence 
of  improper  fixtures  designed  without  regard  to  illumi- 
nation requirements  and  installed  without  reference  to 
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the  purpose  to  be  achieved  by  the  lighting.  In  Chicago 
this  problem  has  been  attacked  through  the  adaptation 
of  old  fixtures  and  the  addition  of  equipment  for  direct- 
ing and  shading  light  sources  in  order  to  obtain  suitable 
and  pleasing  lighting  effects. 

The  Illuminating  Engineering  Society's  "Rules  Gov- 
erning the  Performance  of  Automobile  Headlights  on 
the  Road  and  Specifications  for  Laboratory  Tests  of 
Headlighting  Devices  for  Approval  by  State  Authori- 
ties" in  original  or  revised  form  have  been  adopted  by 
six  states.  It  is  said  that  approximately  25  per  cent 
of  the  motor  vehicles  of  the  country  are  now  subject 
to  regulation  as  to  headlamps  in  accordance  with  this 
system.    The  same  I.  E.  S.  system  has  been  embodied  in 


the  proposed  "uniform  traffic  law"  of  the  International 
Traffic  Officers'  Association.  It  is  understood  that  the 
National  Automobile  Chamber  of  Commerce  and  allied 
associations  contemplate  adoption  of  the  system.  The 
rules  referred  to  are  directed  at  regulation  of  automobile 
headlighting.  A  more  exacting  specification  has  been 
drafted  by  the  I.  E.  S.  committee  and  adopted  by  the 
Society  of  Automotive  Engineers  as  a  recommendation 
to  manufacturers  to  govern  new  equipment.  It  would 
appear  that  this  subject  has  been  brought  during  the 
year  to  a  stage  from  which  the  adoption  of  nationally 
applied  specifications  will  be  a  logical  next  step.  The 
advantage  of  such  a  development  in  improved  head- 
lighting  conditions  will  be  obvious. 


Effect  of  Load  Factor  on  Station  Costs 

♦  Steam  Stations  Should  Be  Designed  for  a  Definite  Load  Factor, 

and  Operation  Above  or  Below  This  Value  Results  in  a  Loss — 
Coal  Rate  Depends  Also  Upon  Shape  of  the  Station  Load  Curve 


By   PETER  JUNKERSFELD 

Engineering  Manager  Stone  &  Webster,  Boston 


THAT  load  factor  has  great  influence  in 
determining  central-station  energy  costs  is  not 
a  new  thought.  It  is  important,  however,  to 
emphasize  the  price  which  may  sometimes  be 
paid  in  increased  fixed  charges  or  increased  operating 
expenses  on  central-station  equipment  as  a  result  of 
incorrectly  predicting,  through  inexperience,  insufficient 
knowledge  of  the  conditions  or  other  causes,  the  average 
load  factor  at  which  the  equipment  will  operate  through- 
out its  life.  An  operating  organization  can  attain 
favorable  total  station  costs  only  within  the  limits  fixed 
by  those  who  designed  the  power  station. 

The  annual  load  factor  is  an  indication  of  the  number 
of  hours  per  year  that  the  dollar  of  capital  expenditure 
in  a  steam  station  can  be  kept  at  work.  The  expense 
of  using  this  dollar  is  just  as  great  when  it  is  working 
100  hours  or  1,000  hours  or  the  full  8,760  hours  per  year. 
Interest  and  other  fixed  charges  have  no  shutdowns,  no 
lost  time.  The  returns  are,  however,  in  direct  propor- 
tion to  the  number  of  hours  per  year  that  this  dollar  is 
kept  at  work,  or  in  other  words  to  the  annual  load  factor. 
For  example,  if  the  annual  load  factor  of  a  power  station 
is  increased  from  30  per  cent  to  60  per  cent  the  fixed 
charges  per  kilowatt-hour  are  cut  in  half. 

Load  factor  is  the  ratio  of  the  average  to  the 
maximum  output  during  any  definite  period  of  time. 
It  is  usually  based  upon  an  average  demand  for,  say, 
fifteen  minutes  and  upon  output  for  a  day,  week,  month 
or  year.  It  may  apply  to  a  system  having  many  generat- 
ing stations  and  serving  many  communities,  or  merely  to 
one  power  station,  or  even  one  unit  in  a  power  station. 

The  anual  load  factor  of  a  central-station  system 
nearly  always  changes  very  slowly.  Special  effort  to 
secure  a  well-diversified  business,  together  with  the  new 
uses  of  electricity  which  are  constantly  arising,  con- 
tributes substantially  to  improvement  in  load  factor. 

The  ordinary  factory,  working  a  forty-four-hour  week 
with  the  usual  lay-off  for  holidays,  keeps  a  power  station 


•Discussed  before   American   Society   of   Mechanical  Engineers. 
.  Dec.  10,  1920. 


busy  for  only  one-quarter  of  the  8,760  hours  in  a  year. 
Residence  and  street  lighting  tend  to  improve  load  factor 
in  the  summer,  but  are  less  and  less  of  a  help  as  the 
days  grow  shorter  until  they  finally  change  from  a 
blessing  to  a  burden  upon  the  plant  during  the  months 

when  the  lighting  peak 
overlaps  the  end  of 
the  factory  or  busi- 
ness day.  The  cost  of 
energy  is  made  up  of 
two  principal  ele- 
ments,  the  fixed 
charges  and  the  oper- 
ating and  maintenance 
expenses.  Let  us  see 
first  how  the  fixed 
charges  are  affected 
by  load  factor.  In 
this  case  we  must  use 
annual  load  factor 
because  fixed  charges 
run  on  year  after 
year.  Suppose  that 
one  power  station  has 
cost  $100  per  kilowatt. 

"^  Estimated  costs  of  energy  from 
a  station  properly  designed  for 
a  70%  annual  Inod  factor  when 
operated  at  various  lower  load 
factors. 


@    Estimated  costs  cf  energy  from  a 
station  properly  designed  for  a 
40%  annual  load  factor  when 
operated  at  the  load  factor  for 
which  it  was  designed 

40  50  60 

Locfd    Fcc+or,  Per  Cent 

FIG.  1 — RELATIVE  GENERATING  COSTS  AT  VARIOUS  LOAD  FACTORS 

At  15  per  cent  per  annum  the  fixed  charge  per  kilowatt 
would  be  $15  each  year.  With  an  annual  load  factor  of 
30  per  cent,  the  fixed  charge  per  kilowatt-hour  would 
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be  0.57  cent.  If  the  load  factor  is  increased  to  70 
per  cent,  we  find  this  fixed  charge  per  kilowatt-hour 
cut  to  0.24  cent. 

This  comparison,  of  course,  is  not  wholly  a  fair  one, 
because  a  station  properly  designed  to  operate  at  a  70 
per  cent  load  factor  would  cost  more  to  build  (although 
less  per  kilowatt-hour  to  operate)  than  one  of  equal 
capacity  but  properly  designed  for  a  30  per  cent  load 

factor.  Its  boilers  would 
have  been  rated  differently, 
turbines  of  different  individ- 
ual capacities  and  perhaps 
different  efficiencies  might 
have  been  selected,  the  con- 
densers would  have  been  de- 
signed more  liberally,  and 
higher  efficiency  equipment 
would  have  been  selected 
wherever  it  would  have  been 
economical  with  the  higher 
load  factor.  Even  supposing 
that  these  features  boosted 
the  first  cost  $20  per  kilo- 
watt, we  would  still  save 
probably  one-tenth  of  a  cent 
per  kilowatt-hour  in  fixed 
charges  and  operating  ex- 
penses in  comparison  with 
an  attempt  to  impose  a  70 
per  cent  load  factor  on  a  plant  properly  designed  for 
30  per  cent. 

The  curves  in  Fig.  1  show  the  relative  costs  of  energy 
from  a  power  station  designed  for  a  70  per  cent  annual 
load  factor  when  operated  at  various  other  load  factors. 
At  40  per  cent  annual  load  factor  a  lower  cost  of  energy 
is  obtained  from  a  station  designed  for  a  40  per  cent 
annual  load  factor.  The  lower  fixed  charges  on  the  40 
per  cent  station  more  than  offset  its  higher  operating 
expenses. 

Financial  loss  will  result  whenever  it  becomes  neces- 
sary to  operate  a  power  station  at  a  substantially  higher 
or  at  a  substantially  lower  annual  load  factor  than  the 
annual  load  factor  for  which  the  station  was  properly 
designed.  The  load  factor  of  a  system  as  a  whole 
usually  changes  slowly  even  with  a  rapidly  growing 
business.  Where  several  stations  supply  a  single  system 
under  a  single  management  the  load  factor  at  each 
station  should  be  adjusted  so  as  to  obtain  the  most  effi- 
cient operation  of  the  system  as  a  whole. 

Suppose  that  the  station  mentioned  previously  were 
one  of  several  stations  supplying  a  light  and  power 
system.  Assume  that  at  the  time  of  its  construction  it 
was  intended  to  operate  on  a  base  load  at  70  per  cent 
annual  load  factor,  whereas  the  other  stations  supplying 
the  system  were  to  be  operated  only  to  carry  peak  loads, 
on  account  of  their  inferior  efficiency.  Assume  also  that 
within  a  few  years  on  account  of  rapid  growth  of  load 
another  larger  station,  not  previously  contemplated,  was 
built  having  the  greater  efficiency  and  that  the  station 
first  mentioned  no  longer  were  operated  on  the  base 
load  but  at  a  30  per  cent  load  factor.  We  at  once  see 
that  we  are  then  using  an  unnecessarily  expensive  tool 
where  one  costing  $20  less  per  kilowatt  would  then  do  the 
work  just  as  well  and  at  less  total  cost  per  kilowatt-hour. 
Similar  financial  losses  may  occur  in  a  single  power 
station  supplying  a  rapidly  growing  load.  When  a  new 
unit  is  installed  in  a  power  station  it  is  important  to 
know  approximately  how  soon  another  will  be  required. 


Each  succeeding  unit  is  frequently  larger  than  the  pre- 
ceding ones,  up  to  the  practical  limit  of  size  available 
for  the  particular  purpose.  The  increased  size  is  usually 
accompanied  by  increased  efficiency.  The  units  of 
highest  efficiency  carry  the  bulk  of  the  load.  The  extra 
price  paid  for  extra  efficiency  in  a  power-station  unit 
sometimes  proves  uneconomical  owing  to  another  larger 
unit  being  installed  earlier  than  anticipated. 

The  cost  of  an  error  of  judgment  or  the  extra  expense 
due  to  an  unexpected  change  in  the  annual  load  factor 
at  which  a  station  or  unit  is  operated  may  therefore  be 
considerable. 

Load  Factor  Influences  Central-Station  Location 

The  location  of  a  central  station  relative  to  its  raw- 
material  supply  and  relative  to  the  point  of  delivery  of 
its  finished  product  should  be  influenced  greatly  by  load 
factor. 

In  the  selection  of  a  site  condensing  water  usually 
receives  first  consideration.  Transporting  it  adds  greatly 
to  the  station's  fixed  charges,  while  cooling  it  artificially 
causes  ineflBcient  operation.  A  very  low  annual  load 
factor  likely  to  prevail  over  a  long  period  of  years  some- 
times justifies  artificial  cooling  of  condensing  water  if 
the  station  may  thereby  be  located  near  the  load  with  a 
minimum  investment  in  transmission  lines  or  cable. 
With  a  larger  annual  load  factor  the  additional  operating 
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expense  due  to  cooling  the  condensing  water  might  be 
so  large  as  entirely  to  outweigh  the  fixed  charge  on  the 
transmission  line  so  that  the  plant  would  be  located 
where  condensing  water  is  available.  In  weighing  the 
relative  co.sta  the  operating  expense  at  either  location 
must  be  added  to  the  fixed  charge  before  the  more 
advantageous  site  can  be  determined. 
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Load  factor  detei-mines  the  quantity  of  fuel  consumed 
by  a  power  station  and  has  considerable  influence  upon 
the  efficiency  with  which  it  is  burned.  Starting,  stopping 
and  standing  by,  as  well  as  operating  equipment  only 
partly  loaded,  as  is  required  at  low  daily  factors, 
inevitably  result  in  a  high  coal  rate.  It  is  the  engineer's 
task  carefully  to  weigh  cost  against  efficiency  and  load 
factor  so  as  to  select  equipment  properly. 

One  of  his  problems,  if  the  station  be  a  new  one,  is  to 
determine  the  boiler  pressure.  High  efficiencies  can  be 
obtained  with  high  boiler  pressure.  Construction  cost, 
on  the  other  hand,  increases  rapidly  with  increases  in 
pressure.  The  economical  pressure  should  usually  be 
determined  by  the  extent  of  the  use  of  the  equipment; 
that  is,  by  the  annual  load  factor. 

An  arbitrary  assumption  of  steam  pressure  or  an 
arbitrary  selection  of  certain  principal  items  of  equip- 
ment may  so  definitely  restrict  the  design  that  the  full 
financial  benefits  of  a  consideration  of  load  factor  in  the 
later  selection  of  additional  equipment  may  not  be 
realized.  The  most  far-reaching  power-station  engineer- 
ing is  done  during  the  conception  of  the  project,  and  it 
is  at  this  time,  when  fundamental  decisions  are  being 
made  which  will  either  help  or  hinder  the  engineering, 
construction  and  operation  of  the  station,  that  load 
factor  should  have  the  greatest  consideration.  This 
means  not  only  the  immediate  load  factors  but  also  the 
load  factors  that  could  reasonably  be  expected  during 
the  pi-obable  life  of  the  equipment. 

Reference  has  been  previously  made  to  the  differences 
in  boiler  rating  for  which  central-station  boiler  plants 
would  be  designed  for  operation  at  different  annual  load 
factors.  This  depends  upon  the  cost  of  the  boilers  and 
combustion  equipment,  their  efficiencies  at  various  loads, 
the  cost  of  labor  and  maintenance  at  various  loads  and 
the  fuel  required  for  banking  and  starting.  Fig.  2 
shows  for  a  particular  case,  selected  as  an  example,  the 
effect  of  load  factor  on  the  most  economical  rating  at 
which  boilers  should  be  operated  to  carry  the  station 
peak  load.  Note  the  manner  in  which  the  rating 
increases  as  the  load  factor  diminishes. 

The  rating  is  only  one  of  a  number  of  boiler-plant 
problems  which  must  be  solved  on  the  basis  of  load 
factor.  The  type  and  design  of  the  boiler,  the  length 
of  its  tubes,  the  number  of  rows  of  tubes  wide  and  the 
number  of  rows  high,  the  combustion  equipment,  the 
location  of  the  bridge  wall  and  the  baffles,  and  the  size 
and  shape  of  the  furnace,  should  all  be  determined  by 
reference  to  the  total  load  factor  on  the  station  as  well 
as  the  anticipated  load  factor  on  the  individual  boilers. 
The  use  of  economizers  even  in  large  stations  cannot  be 
justified  at  very  low  load  factors. 

The  economic  selection  of  turbo-generator  units  may 
be  made  upon  the  basis  of  size,  speed  and  other  factors. 
The  speed  influences  both  the  cost  and  the  efficiency  of 
the  unit,  and  is  very  important  in  relation  to  the 
average  annual  load  factor  at  which  the  machine  will 
operate  over  a  period  of  years. 

Surface  condensers  also  should  be  selected  largely 
from  the  point  of  view  of  annual  load  factor.  A  high 
load  factor  anticipated  for  a  unit  for  a  long  period  of 
time  would  justify  a  condenser  of  large  surface  so  as 
to  obtain  a  high  efficiency  in  operation. 

The  foregoing  does  not  attempt  to  mention  the  many 
power-station  appurtenances  contributing  to  higher  effi- 
ciency which  should  be  omitted  from  the  station  designed 
to  operate  at  low  annual  load  factor,  but  which  might  be 
justified  if  the  station  annual  load  factor  were  higher. 


On  the  other  hand,  it  should  not  be  overlooked  that  there 
are  some  instances  in  which  it  is  more  economical  to  buy 
more  expensive  equipment  for  low  load-factor  conditions 
than  for  higher  load-factor  conditions. 

Low  Load  Factor  Occasionally  Calls  for 

Expensive  Equipment 

An  example  comes  to  mind  in  which  it  was  necessary 
to  transmit  power  through  step-up  transformers  at  about 
a  30  per  cent  annual  load  factor.  The  load  curve  was 
typical  of  a  factory  load  in  which  the  maximum  amount 
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SHAPE  OP  LOAD  CURVE 
The  effect  of  designing  a   station   for   too   high   load   factor   is 
shown. 

of  power  was  supplied  more  or  less  continuously  for 
about  eight  hours  of  the  working  day  with  a  much 
smaller  amount  of  power  for  the  remaining  sixteen 
hours.  When  it  came  to  the  purchase  of  the  trans- 
formers, all  of  those  offered  had  the  same  full-load  effi- 
ciency. The  transformers  of  the  lowest  bidder,  however, 
had  the  highest  no-load  losses.  The  partial-load  con- 
ditions to  be  met  were  discussed,  requirements  more 
clearly  stated  and  certain  changes  in  design  suggested. 

New  bids  were  received,  and  the  transformers  finally 
selected  were  designed  for  the  particular  conditions,  but 
at  an  advanced  price.  The  increase  was  due  to  the 
additional  cost  of  the  higher-grade  materials  which 
were  selected  for  use  in  the  transformer  construction 
and  the  changes  in  design  which  were  made  on  account 
of  the  particular  load  conditions.  The  use  of  these 
materials  and  their  additional  cost  would  not  have  been 
justified  if  the  transformers  had  been  operated  at  a 
higher  load  factor  as  the  full-load  efficiency  was  not 
increased  by  the  changes  which  were  made.  The  addi- 
tional cost  of  the  transformers  was  saved  in  about  two 
years  because  of  the  lower  twenty-four-hour  losses. 

The  engineers  who  design  a  power  station  fix  the 
upper  limit  of  its  operating  efficiency  by  the  selection 
and  arrangement  of  equipment.  If  this  is  properly  done 
for  the  particular  load  and  load  factor,  the  total  cost  of 
power  from  that  station,  including  the  fixed  charges 
upon  the  investment,  will  be  a  minimum  if  the  station 
is  properly  operated  and  maintained.  If  the  selection 
arrangement  is  not  made  wisely,  the  station  thereafter 
will  be  handicapped  either  by  excessive  fixed  charges  or 
excessive  operating  expenses. 

The  influence  of  a  change  of  load  factor  on  operating 
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expenses  has  been  briefly  referred  to  heretofore,  but  it 
may  be  of  some  interest  to  point  out  its  effects. 

The  e.xpense  of  superintendence  and  station  adminis- 
tration is  more  or  less  fi.xed  for  a  given  size  of  station 
so  that  a  change  of  load  factor  would  not  influence  it  in 
total  amount.  Boiler  labor  may  be  considered  as  com- 
posed of  two  parts,  one  of  which  depends  upon  the 
capacity  of  the  station  alone  and  the  other  of  which, 
for  a  station  of  given  capacity,  would  vary  with  the  daily 
load  factor  at  the  station.  Mechanical  labor  would  be 
influenced  by  daily  load  factor  to  a  less  degree,  but 
would  depend  upon  the  number  and  size  of  the  main 
generator  units.  The  electrical  labor  would  be  influenced 
more  by  the  number  of  feeders  or  the  number  of  kinds 
of  current  distributed  than  anything  else. 

Fuel  is  usually  an  item  of  greater  expense  than  all 
others,  and,  as  pointed  out  previously,  it  is  dependent 
upon  load  factor.  Efficiency  in  the  use  of  fuel  is  greater 
at  the  higher  load  factors.  As  an  example  of  the  effect 
of  load  factor  upon  station  operating  expenses,  a 
hypothetical  case  may  be  taken  of  a  station  containing 
units  of  various  sizes  which  might  have  operating 
expenses  as  shown  in  the  accompanying  table.  Note  the 
fuel  expense  as  compared  with  the  total. 


OPERATING   EXPENSES   AS  AFFECTED   BY   LOAD   FACTOR   IN   A 
PARTICULAR  CASE 

Operating  Expenses 
Cents  per  Kw.-Hr. 

Annual  load  factor,  pei  cent 30         50         70 

Fuel 0  91     0  85     0.71 

Labor  for  operation '. 0   10     0  07     0  06 

Maintenance,  material  and  labor 0.08     0.05     0.04 

Miscellaneous,  material  and  labor 0 .  04     0 .  03     0.03 

Total 1.13     1.00     0.84 


Load  factor  alone  does  not  by  any  means  determine 
the  amount  of  fuel  which  a  central  station  of  a  given 
size  should  consume.  The  shape  of  the  daily  load  curve 
is  of  almost  equal  importance  in  its  effect  upon  the  eflS- 
ciency  with  which  the  fuel  is  burned.  The  shape  of  the 
load  curve  is  in  turn  dependent  upon  the  character  of 
the  business  served  by  the  central  station.  This  is 
illustrated  by  the  two  examples  of  central-station  load 
curves  given  in  Fig.  3.  In  both  instances  the  lighting 
peak  overlaps  the  day  load,  but  on  account  of  the  pre- 
dominance of  factory  load  in  the  business  on  one  of  these 
stations  an  exceptionally  favorable  shape  of  load  curve 
is  obtained  as  well  as  a  relatively  high  load  factor  for 
the  day. 

Shape  of  Load  Curve  Important 

It  is  interesting  to  note,  however,  that  the  load  factor 
for  the  year  is  virtually  the  same  in  these  two  cases. 
This  is  due  to  the  effect  of  the  extremely  low  loads  which 
obtain  on  Sundays  and  holidays.  For  these  two  con- 
ditions, illustrated  by  Fig.  3,  having  practically  the  same 
annual  load  factor,  the  better  annual  coal  rate  would  be 
obtained  with  the  one  having  the  more  favorable  shape 
of  load  curve — that  is,  with  the  one  in  which  the  factory 
load  predominates. 

Fig.  4  shows  how  the  load  and  load  factor  vary  from 
day  to  day  and  month  to  month  for  a  business  in  which 
factory  load  predominates.  The  beneficial  effect  of 
high  load  factor  on  Thanksgiving  Day,  for  example,  is 
much  more  than  offset  by  the  relatively  small  load  on  the 
station  on  that  day.  Note  how  the  load  factor  for  the 
week  and  for  the  month  are  practically  the  same.  The 
load  factor  for  the  year  is  somewhat  lower,  owing  to 


the  variation  in  maximum  demand  throughout  the 
various  seasons.  In  general,  the  better  coal  rates  are 
obtained  with  the  higher  load  factors,  although  this  is 
greatly  influenced  by  peak  load,  quality  of  fuel  and  skill 
in  operation,  all  of  which  are  interesting  subjects  but 
beyond  the  scope  of  this  discussion. 


Customer  Ownership  Exceeds 
S100,000,000 

Power    Securities    Now    Distributed    Among    150,000 

Subscribers — Provides  from  25  per  Cent  to  100 

per  Cent  of  Companies'  Financial  Needs 

FINANCING  electric  utilities  through  the  sale  of 
securities  locally  to  customers,  employees  and 
resident  citizens  within  the  past  three  years  has  de- 
veloped into  an  important  phase  in  the  management 
of  many  central-station  companies.  To  show  the 
extent  of  this  type  of  financing,  what  methods 
were  used  to  market  securities,  how  nearly  the  plan 
meets  current  financial  requirements,  and  to  estimate 
its  future  possibilities,  the  Electrical  World  has  made 
a  survey  among  those  companies  which  have  been 
actively  engaged  in  customer-ownership  sales.  Complete 
data  received  from  forty-five  companies  show  that  the 
total  par  value  of  stocks,  bonds  and  notes  sold  by  them 
since  they  first  started  selling  securities  to  customers  is 
$50,294,450,  distributed  among  75,941  subscribers. 
Further  information  from  four  large  holding  companies 
which  could  not  segregate  the  sales  made  by  each  of 
their  controlled  companies  and  from  a  number  of  other 
individual  companies  shows  that  the  total  sale  of 
securities  to  customers  has  been  in  excess  of  $100,000,- 
000,  distributed  to  over  150,000  individuals. 

Since  Jan.  1,  1920,  there  has  been  $16,116,870  of 
stocks,  bonds  and  notes  sold,  which  is  31.3  per  cent,  or 
almost  one-third,  of  all  sales  to  date.  Of  the  forty-five 
companies  reporting,  sixteen  sold  securities  to  customers 
for  the  first  time  in  1920,  ten  in  1919,  six  in  1918,  six 
in  1917,  two  in  1916,  two  in  1915,  two  gave  no  date, 
and  one  company  initiated  its  customer-ownership  cam- 
paign in  1908.  The  majority  of  the  companies,  twenty- 
six,  have  instituted  the  plan  within  the  last  two  years, 
indicating  that  this  kind  of  financing  is  now  being 
adopted  rapidly.  Statements  from  managers  of  many 
companies  show  that  while  they  are  not  at  this  time 
conducting  such  a  sale,  they  are  laying  plans  for  next 
year. 

Preferred  Stock  Most  Generally  Sold 

Of  the  combined  sales  by  all  companies,  $3,974,250, 
not  quite  8  per  cent  of  the  total,  were  bonds  or  notes. 
The  remainder  of  the  securities  sold,  with  two  excep- 
tions, were  in  the  form  of  preferred  stock,  which  is 
naturally  best  adapted  to  the  purpose,  providing  as  it 
does  a  sound  investment  without  maturity  and  making 
the  holder  a  partner  in  the  business.  Thirty-eight  com- 
panies sell  this  kind  of  security.  Five  sell  notes,  two 
sell  bonds,  one  sells  capital  stock,  and  one  common  stock. 
Practically  all  companies  offer  customers  the  privilege 
of  paying  for  the  stock  on  an  easy-payment  plan  over 
a  period  of  eighteen  months  to  two  years.  Sales  are 
usually  limited  to  five  shares  to  a  customer  when  in- 
stallment payments  are  to  be  made. 

The  total  of  $50,294,450,  including  all  stocks,  bonds 
and   notes,  was  distributed  among  75,941   subscribers. 
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showing  an  average  ownership  per  individual  of  $660. 
This  figure  covers  sales  for  the  entire  period  and  is 
based  upon  the  par  value  of  the  securities,  which  in 
most  cases  have  been  sold  at  a  discount  of  from  two  to 
fifteen  points.  Therefore  the  actual  cash  investment 
per  subscriber  is  close  to  $600.  Subscription  per  cus- 
tomer subscriber  of  those  companies  which  have  oper- 
ated only  this  year  varies  over  a  wide  range  and  shows 
an  average  par  value  investment  of  $469.  This  should 
be  modified  somewhat  owing  to  high  sales  per  customer 
by  two  companies.  The  par  value  investment  per  sub- 
scriber in  a  customer-ownership  program  operated  thi.s 
year  for  the  first  time  is  approximately  $350.  However, 
this  depends  upon  the  locality  and  sales  methods  pur- 
sued. As  a  rule  where  a  special  bond  department  only 
conducts  the  sales  the  amount  sold  per  customer  is  high, 
while  the  use  of  all  employees  as  salesmen  secures  a 
much  wider  distribution.  The  ideal  arrangement  seems 
to  be  the  combination  of  a  security  department  work- 
ing in  conjunction  with  the  employees.  In  this  manner 
the  territory  is  thoroughly  covered. 

Employees  were  used  exclusively   as  stock  salesmen 


by  twenty-nine  companies,  bond  department  and  special 
.salesmen  were  used  by  seven  companies,  securities  de- 
partments supplemented  by  all  employees  were  used  by 
.<even  companies,  and  two  companies  sold  their  securi- 
ties over  the  counter.  In  nearly  all  cases  commissions 
wei-e  paid  to  employees  for  stock  sold,  and  during  special 
campaigns  bonuses  were  offered.  Employees  have  been 
considerable  purchasers  of  stock.  Their  individual  sub- 
scriptions and  the  percentage  of  stock  owned  by  them 
are  small.  This,  however,  is  held  by  some  to  be 
desirable  as  it  means  that  there  is  a  better  and  wider 
distribution  of  the  securities. 

Sales  Methods 

In  thirty-six  companies  the  sale  of  stock  is  carried  on 
continuously,  while  six  companies  reported  the  use  of 
campaign  methods  over  a  given  period.  All  companies 
emphasized  the  importance  of  a  liberal  advertising  pro- 
gram in  the  newspapers  backed  up  by  personal  efforts 
of  the  salesmen  and  employees.  Continuous  selling  is 
favored  as  being  the  most  effective  method  and  best 
from  a  public  policy  standpoint. 


ELECTRIC  UTILITY  SECURITIES  SOLD  TO  CUSTOMERS,  EMPLOYEES  AND  RESIDENT  CITIZENS 


Rate, 
Date  Kind  of  Per 

Company  Started         Security  Cent 

Arkansas  VallevRv  .Light  &P.Co.    1917     ^referred  stock  7 

B'nghamtonLight.  Heat&  Pl.Co.    1920     Cum.    part.    prfd. 

stock  7 


Inter-  Total 
est      Sales 


Central  Connecticut  Pr.  &  Lt.  Co. .  .  1919 

Central  Illinois  Public  Se^^^cc  Co .  .  1919 

Central  Illinois  Light  Co 1919 

Central  Maine  Power  Co 1908 

Charlottesville  &  .\lbemarle  Ry.  Co.  1915 

Commonwealth  Edison  Co 1919 

Connecticut  Power  Co 1919 

Consumers  Power  Co 1 920 

Dayton  Power  &  Light  Co 1919 

Denver  Gas  &  Electric  Co 1916 

Edison  Electric  Tel.  Co.,  Brockton, 

Mass 1918 

Green^nlle  Elec.  Lt   &  Power  Co..  1920 

Louisville  Gas  &  Electric  Co 1920 

Lockport  Light,  Heat  &  Power  Co.  1920 

Mahoning  &  Shenango  T!y  &Lt.Co  1919 

Metropclitan  Edison  Co 1 920 

Mexico  Power  Co 1920 

Middle  West  Utilities  Co 1919 

Minnesota  Utilities  Co 1917 


Mountain  States  Power  Co 1920 

Narragansett  Electric  Lt.  Co 1917 

New  Jersey  Power  &  Light  Co 1920 

North  American  Light  &  Power  Co.  1 920 

Northern  Iowa  Gas  &  Electric  Co. .  1920 

Northern  States  Power  Co 1915 


1917 


1920 
1918 


Ohio  Service  Co 1918 

Oklahoma  Gas  &  Electric  Co ^  1917 

Otter  Tail  Power  Co i   

Ottumwa  Railway  &  Light  Co._.  .  . 
Public  Service  Co.  of  No.  IlUnois.  . 

Puget  Sound  Power  &  Light  Co 

Rochester  Railway  &  Light  Co. .  .  . 

Rutland  Railway,  Light  &  Power 

Co 

San  Diego  Con.  Gas  &  Electric  Co. .    1916 
San  Joaquin  Light  &  Power  Co. ..  .    1920 

Southern  California  Edison  Co ... .    1917 

Southern  Illinois  Light  &  Power  Co.    1 920 

Twin  State  Gas  &  Electric  Co.  .      .    1919 

United  Light  &  Railways  Co 1920 

Wilkes-Barre  Co 1919 

Western  Illinois  Utihtie?  Co 1918 

Western  States  Gas  &  Electric  Co., 

Eureka,  Cal 1918 

Western  States  Gas  &  Electnc  Co., 

Stockton,  Cal .' 1918 


Cum.  prfd.  stock  6 
Preferred  stock 

Preferred  stock  6 

Preferred  stock  6 

Preferred  stock  7 

Capital  stock  8 

Two-year  notes  8 

Preferred  stock  7 

Preferred  stock  6 

Preferred  stock  6 

Two-year  notes  8 

Preferred  stock  7 

Preferred  stock  7 

Preferred  stock  8 

Preferred  stock  7 

Cum.  part  pfd.  stk.  7 

Preferred  stock  7 

Preferred  stock  7 

Bonds  and  pre-  5 

ferred  stock  7 

Ten-year  note?  8 

Preferred  stock  8 

Preferred  stock  7 

Preferred  stock 
Preferred  stock 
Preferred  stock 

Preferred  stock 
Preferred  stock 
Bonds 
Stock 

Preferred  stock 
Preferred  stock 

Five-year  notes 
Preferred  stock 


1920     Cum.  Prfd.  stock 

Preferred  stock 
Preferred  stock 

Common  stock 

Preferred  stock 

Prior-li?n  stock 

Preferred  stock 
Preferred  stock 
Preferred  stock 

Preferred  stock 

Ten-year  notes 


to 
Date 
(No.) 
11,685 

1,575 

400 

6,000 

3.177 

31,221 

1,000 
40,000 


5.670 

2.240 

12,000 


1,500 
8,500 
1.802 
8.000 
5,965 

1,000 
22,600 

1,523 


13,335 
800 


750 
99,212 


2.998 
6,024 


3,210 

600 

23,900 


17,061 

458 

19,454 
15,000 

86,334 

950 

2  500 

625 

6,748 

150 

5,161 


Amount 

(Par 

Value) 

$1,168,500 

157,500 

40,000 

600,000 

317,700 

3,122,100 

100,000 
4,000,000 

200,000 

567,000 

290,750 

1,200,000 

251,900 
150.000 
850,000 
180,200 
800,000 
596,500 

100,000 
2,260,000 

775,000 

72,650 

666.750 

8C.000 

45,000 

75,000 

9,921,000 

299,800 
602.400 
927,000 
321,000 
60,000 
2,390,000 

1,000,000 
l,706,100^ 

45,800 

1,945,400 
1,500.000 

8,633,400 

95,000 

250  000 

62,500 

337.400 

15,000 

516,100 

900,000 


Totals  and  average "70, 128     $50,294,450 


Average      Amount 
No.  per  of  Sales 

Sub-        Sub-  in  1920  Method 

scribers   scriber     (Par  ^'alue)       of  Sates 
1,650       $708        $488,400    Employees 

666         236  157,500     Employees 

120         283  22,950     Employees 

1,800         333     Employees 

605         524     Emplovees 

4,000         781  1.100,000     Stock  dept.  and 

employees 

105         952     Employees 

3,500      1,140     Investment  dept. 

and  emplovees 

281  712     Emplovees 

1.435         395  567,000     Emplovees 

219      1,325      Employees 

Employees 

353         713     Employees 

150,000  Over  counter 

1,525         557  614,000  Investment  dept. 

378         478  180.200  Employees 

1,300  769      Employees 

2,514         236  596,500  Employees 

100,000    Over  counter 

10,000         226     Employees 

190      4,079  187.300     Employees  and 

stock  salesmen 
200         363  72.650     Employees 

3.000         222  416.750     Emplovees 

331  242  80,000     Employees 

45,000     Employees 

85         882  75,000     Emplovees 

14.500         684         3.411,700     Securities  dept. 

298  1,000  145,600     Emplovees 

830  725  259,600     Securities  dept. 

400  2.320  80.000  \  3      ,  ^     ^ 

300  1,070     I     °  °      P 

200  300     Special  salesmen 

10,500  227  2,390,000     Investment  dept. 

and  emplovees 

2,000  500  1,000,000     Emplovees 

2,893  609  203,800     Employees 

193         237  45.800     Employees 

745      2,610  500.000     Bond  dept. 
1,400      1.070         1.500.000     Securities  dept. 
and  emplovees 
5,100      1,690            884,920     Bond  dept.  and 
emplovees 
95.000     Employees 

900         278  170  000     Stock  dept  and 

employees 

62.500     Emplovees 

650         518             109.700     Employees 
50         300     Employees 

525         982  405,000     Special  salesmen 

200      4,500     Company  officials 

75,941        $660     $16,116,870 


Per  Cent 
of  Secur- 
ities 
Held 
by  Em- 
ployees 


Per  Cent 

of  Current 

Financial 

Requirements 


1 . 1     Variable 


Provides  equity 

financing 
Well  in  future 


5  0 

Small 

....  All 

....  Partial 

Partial 

....  About  30 

20  0  Small 

68  0  20 


I   0  About  30 

3 . 6  Variable 

Small  All 

Partial 

5.0  ProWdes  equity 

financing 
....  AH 
Partial 


3.0     FuU 
3  0     Partial 
.  .  ,        Variable 
0  6     Provides  equity 
hnancing 


1 .  3     Variable,  as  high 

as  75 
2  6     One-half 

6  6     Variable 

About  75 

....      Variable 

.  .     Partial 
40  0     Partial 
8  6     50  to  nearly  all 

1  .  I     Provides  equity 

financing 
8   0     All 

7  5     About  25 

37.0    .\bout  25 
....     About      1 5      in 
future 

5 . 0    Variable 

Small  Full 

Small 

1  . 0     Variable 

....     All  that  year 
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All  reports  indicated  that  the  sale  of  securities  has 
become  a  permanent  policy.  Some  companies  which  are 
not  now  offering  stock  to  customers  explained  that  it 
is  because  they  have  sold  the  entire  available  issue  and 
must  now  turn  down  applications  for  stock.  No  com- 
pany has  reported  the  failure  of  a  customer-ownership 
program,  and  all  favor  it  as  a  valuable  means  of  improv- 
ing public  relations. 

Proportion  of  Requirements 

The  extent  to  which  the  sale  of  these  securities  meets 
current  financial  requirements  varies  with  each  com- 
pany. Some  state  that  it  is  small,  while  in  several  cases 
all  new  money  is  obtained  in  this  manner.  A  particularly 
notable  instance  is  that  of  the  Central  Maine  Power 
Company,  which  for  some  time  has  raised  all  new 
capital  by  the  sale  of  its  7  per  cent  preferred  stock  in 
the  territory  served.  Other  companies  have  financed 
all  necessary  new  construction  during  the  past  eighteen 
months  by  this  method. 

Provides  Equity  Financing 

One  group  of  companies  indicates  that  its  sale  of 
preferred  stock  provides  an  ideal  means  for  equity 
financing  and  that  it  materially  strengthens  the  position 
of  the  companies'  other  securities.  The  majority  report 
that  their  object  is  to  raise  about  25  per  cent  of  new 
capital  by  the  sale  of  securities  to  customers.  The  view- 
point of  a  prominent  investment  banker  is  interesting. 
In  his  opinion  customer  ownership  has  brought  the 
utilities  through  one  of  the  most  difficult  financial  situa- 
tions in  their  history.  It  is  the  cheapest  and  best  way 
of  obtaining  new  capital.  It  facilitates  long-term  finan- 
cing, and  the  electric  utilities  in  the  future  should  be 
able  to  meet  from  25  per  cent  to  50  per  cent  of  their 
financial  requirements  by  the  distribution  of  preferred 
stock  to  customers. 

In  making  an  estimate  of  the  amount  of  stock  that 
can  be  sold  to  customers,  based  on  what  has  been  done 
since  1916,  due  allowance  must  be  made  for  the  fact 
that  during  the  war  all  sales  of  securities  were  sub- 
ordinated to  the  Liberty  loan  campaigns.  As  a  conse- 
quence customer-ownership  programs  suffered  interrup- 
tions and  a  great  deal  of  investment  money  was  placed 
in  Liberty  bonds.  However,  the  Liberty  loan  campaigns 
have  been  extremely  valuable  in  creating  millions  of 
small  investors  who  are  now  good  prospective  customer 
stockholders  of  the  electric  utilities. 

Customer  Ownership  Increasing 

Something  over  $100,000,000  of  the  electric  light  and 
power  companies'  securities,  principally  in  preferred 
stocks,  have  been  distributed  among  150,000  customers 
— an  average  par  value  investment  per  subscriber  of 
$666.  Companies  have  been  successful  in  several  in- 
stances in  doing  all  their  financing  by  this  method,  which 
shows  its  possibilities.  Thus  far  there  has  been  no 
failure  of  the  plan  reported.  Comparatively,  it  is  as 
cheap  as  or  cheaper  than  selling  securities  through  the 
customary  channels  and  naturally  much  better  for  the 
standing  of  the  company  in  the  community.  The  num- 
ber of  companies  so  selling  securities  is  increasing,  and 
those  companies  already  engaged  are  committed  to  it 
as  a  permanent  policy.  Therefore  it  is  safe  to  say  that 
customer  ownership  is  a  fixed  principle  with  electric 
light  and  power  companies  and  that,  properly  directed, 
it  can  be  made  to  provide  from  25  per  cent  of  their 
financial  requirements  up  to  the  entire  amount. 


Recommendations  for  Niagara 
Treaty  Revision 

Additional    Diversion    of    20,000    Sec.Ft.    Suggested, 

Making  a  Total  of   80,000  Sec.Ft.—Momentary 

Diversion  in  Excess  of  Limit  to  Be  Allowable 

By  Col.  J.  G.  Warren,  U.  S.  A. 

INASMUCH  as  any  large  power  development  is  de- 
pendent on  the  revision  of  the  treaty  with  Great  Brit- 
ain proclaimed  May  13,  1910,  a  careful  study  has  been 
made  by  the  War  Department  regarding  changes  which 
will  be  necessary  in  the  treaty  to  permit  additional 
diversion  of  water.  As  a  result  of  this  study  the  fol- 
lowing suggestions  were  made : 

1.  That  the  wording  of  the  treaty  be  altered  to  extend 
the  jurisdiction  of  the  International  Joint  Commission  to 
include  diversions  from  tributaries  of  boundary  waters, 
except  in  the  case  of  diversions  from  a  tributary  which 
are  returned  to  the  same  tributary. 

2.  That  the  diversion  of  water  from  Niagara  River  be'low 
the  Falls  be  specifically  limited  in  the  same  manner  as  the 
diversion  from  the  Niagara  River  above  the  Falls. 

3.  That  the  treaty  provide  for  the  construction  and 
maintenance  of  remedial  works  of  the  nature  outlined, 
such  works  to  be  built  under  the  supervision  of  the  Inter- 
national Joint  Commission  or  of  some  other  international 
body  created  for  the  purpose,  the  remedial  works  to  be 
so  designed  and  constructed  that  the  scenic  beauty  of  the 
Falls  will  be  restored  and  preserved  when  80,000  cu.ft.  of 
water  per  second  is  diverted  from  the  Niagara  River  above 
the  Falls,  the  expense  of  constructing  and  maintaining  said 
works  to  be  borne  equally  by  the  high  contracting  parties. 

4.  That  the  limits  of  diversion  from  the  Niagara  River 
above  the  Falls  which  the  high  contracting  parties  may 
permit  within  their  respective  jurisdiction  be  raised  from 
20,000  cu.ft.  per  second  on  the  United  States  side  to  40,000 
cu.ft.  of  water  per  second,  and  from  36,000  cu.ft.  of  water 
per  second  on  the  Canad'an  side  to  40,000  cu.ft.  of  water 
per  second. 

5.  That  20,000  cu.ft.  per  second  of  the  water  so  diverted 
upon  each  side  of  the  river  shall  be  returned  to  the  Niagara 
River  at  some  point  or  points  upstream  from  turning  point 
No.  134  of  the  international  boundary  line  (just  above 
M.  C.  R.R.  bridge),  and  that  if  any  part  of  the  remaining 
diversion  be  returned  to  the  Niagara  River  at  any  point, 
an  equal  or  smaller  amount  may  be  again  diverted  from 
any  point  further  dovm  stream. 

6.  That  the  limits  given  above  be  stipulated  to  apply  to 
the  amount  actually  diverted  at  any  instant,  and  that  ac- 
cordingly the  words  "in  the  aggregate"  and  "daily"  be 
stricken  out  of  Article  V  of  the  present  treaty  wherever 
they  occur;  that  it  be  recognized  that  small,  brief,  acci- 
dental violations  of  the  provisions  of  a  diversion  permit 
must  be  allowed  if  the  holder  of  the  permit  is  to  obtain 
the  full  value  thereof,  and  that  therefore  such  violations 
shall  be  permitted  under  such  regulations  as  the  Inter- 
national Joint  Commission   shall   provide. 

7.  That  five  years  after  the  completion  of  the  remedial 
works  the  International  Joint  Commission,  or  some  other 
body  constituted  for  the  purpose,  shall  inform  the  high 
contracting  parties  whether  or  not,  in  its  opinion,  further 
diversions  of  water  from  the  Niagara  River  for  power 
development  can  be  made,  either  continuously  or  intermit- 
tently, without  serious  injury  to  the  scenic  beauty  of  the 
Falls  and  Rapids,  the  integrity  of  the  river  as  a  boundary 
stream,  or  appreciable  lowering  of  lake  levels;  that,  if  this 
opinion  be  favorable  to  the  further  diversion  of  water,  the 
commission  or  body  shall  indicate  the  amount  of  further 
diversions  which  may  properly  be  allowed  and  the  conditions 
by  which  permits  should  be  limited. 

[Several  methods  of  utilizing  additional  diversions  were 
discussed  in  the  Aug.  14,  1920,  issue  of  the  Electrical 
World. — Editor.  ] 
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Determining  Iron  Loss  of  Sheet  Samples 

Testing  of  Sample  Laminations  Necessary  to  Secure  a  Uniform  Man- 
ufactured Product  —  A  Good  Method  for  Industrial  and  Central 
Station  Men  and  an  Accurate  One  Where  Laboratory  Facilities  Permit 

By  THOMAS  SPOONER 

Research  Laboratory,  Westinghouse  Electric  <fe  Manufacturing  Company 


IN  SPITE  of  the  many  improvements  effected  in 
recent  years  in  the  manufacture  of  electrical  steel, 
the  mills  are  still  unable  to  make  a  product  which 
is  sufficiently  uniform  in  magnetic  quality.  This 
is  due  to  the  very  large  number  of  variable  factors 
which  enter  into  the  manufacture  of  steel.  On  the  other 
hand  electrical  apparatus  is  built  under  specifications 
which  require  laminations  of  uniform  quality,  and  as  a 
consequence  the  electrical  manufacturer  must  either 
have  rigid  magnetic  specifications  for  the  quality  of  his 
sheet  material,  or  else  must  accept  whatever  the  manu- 
facturer supplies,  test  it  himself  and  divide  it  into 
grades  according  to  the  quality  in  order  that  he  may  use 
it  to  the  best  advantage.  In  either  case  careful  testing 
is  required  in  connection  with  the  purchase  of  sheet 
steel.  Furthermore,  on  account  of  the  large  amount  of 
sheet  iron  used  in  rebuilding  and  repairing  electrical 
apparatus  in  industrial  plants  and  central  stations  a 
substitution  method  is  offered  here  which  is  sufficiently 


FIG.   1 — DETAILEID  ARRANGEMENT  OF   SUBSTITUTION   METHOD 

accurate  for  the  purpose  of  making  tests  in  such  plants. 
An  accurate  method  is  also  described  for  the  use  of  the 
manufacturer  of  electrical  apparatus  who  uses  large 
quantities  of  sheet  iron  and  who  has  the  necessary 
laboratory  equipment  for  very  accurate  testing.  The 
usual  magnetic  test  specification  covers  only  two  prop- 
erties, namely,  total  iron  loss  (hysteresis  and  eddy  cur- 
rent losses)  and  permeability.  In  this  article  only  the 
former  will  be  considered. 

In  the  following  paragraphs  various  methods  of  test- 
ing commercial  sheet  steel  for  iron  loss  are  described, 
including  a  substitution  method  for  obtaining  sine  wave 
losses  which  may  be  used  with  any  commercial  60-cycle 
voltage  supply  and  requires  no  special  apparatus  except 
two  simple  regulating  auto-transformers.  Test  results 
are  given  showing  the  accuracy  of  the  apparatus,  cov- 


ering a  period  of  more  than  three  years,  during  which 
time  no  adjustment  of  the  apparatus  and  no  calibration 
of  the  meters  have  been  made.  The  accuracy  is  quite 
satisfactory  for  commercial  purposes. 

Specifications  of  the  A.  S.  T.  M. 

Test  Specifications. — The  most  common  apparatus  for 
testing  iron  losses  is  that  due  to  J.  Epstein.  It  has 
been  adopted  as  standard  both  in  this  country  and 
several  foreign  countries.  The  material  to  be  tested  is 
sheared  into  long  narrow  strips  divided  into  four  equal 
bundles  which  are  arranged  in  a  hollow  square  with  a 
priman,'  and  secondary  winding  surrounding  each  bundle 
("see  Fig.  3).  The  sample  is  clamped  in  position  by  a 
single  movement  of  the  compression  handle.  The  four 
primary  coils  are  connected  in  series  and  to  an  alter- 
nating source  of  supply  through  the  current  coil  of  a 
wattmeter.  The  secondary  coils  are  also  connected  in 
series  and  to  the  shunt  circuit  of  the  wattmeter  and 
to  a  voltmeter.  The  voltmeter  gives  a  measure  of  the 
induction  in  the  sample,  and  with  suitable  corrections 
the  wattmeter  gives  the  iron  loss.  The  American  So- 
ciety for  Testing  Materials  some  years  ago  adopted  this 
method  as  standard  (see  A.  S.  T.  M.  "Triennial  Stand- 
ards" for  1918,  page  268) .  According  to  its  specification 
the  standard  core  loss  is  "the  total  power  in  v^atts 
consumed  in  each  kilogram  of  material  at  a  temperature 
of  25  deg.  C,  when  subjected  to  a  harmonically  varying 
induction  having  a  maximum  of  10,000  gausses  and  a 
frequency  of  60  cycles  per  second."  The  samples  them- 
selves consist  of  10  kg.  of  strips  50  cm.  long  by  2  cm. 
wide.  The  primar>'  and  secondary  windings  each  con- 
sist of  600  turns.  The  proper  voltage  to  give  10,000 
gausses  is  calculated  as  follows: 

AfNnBM 


E  = 


ill  which 

/  =  form  factor  of  primary  emf.  ^=  1.11  for  sine  wave, 
N  =  number  of  secondary  turns  ^=  600, 
n  =  number  of  cycles  per  second  =  60, 
B  =  maximum  induction  =  10,000, 
M  =  total  mass  in  grams  =  10,000, 
;  =  length  of  strips  in  centimeters  =  50, 
D  ^^  specific  gravity  -=  7.5  for  high-resistance  steel  and 

7.7  for  low-resistance  steel, 
E  =  106.6  volts  for  high-resistance  steel  and  103.8  volts 
for  low-resistance  steel,  both  for  sine  voltage. 
For  further  details  see  the  A.  S.  T.  M.  specification. 

An  AcctrEATE  Laboratory  Method 

If  it  were  not  for  the  fact  that  the  wave  form 
materially  affects  the  iron  losses,  this  method  of  testing 
would  be  very  simple.  For  a  discussion  of  the  effect 
of  wave  form  on  iron  loss  see  "Dependence  of  Magnetic 
Hysteresis  Upon  Wave  Form,"  by  M.  G.  Lloyd,  Bulletin 
Bureau  of  Standards,  Vol.  5,  page  881. 
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In  order  to  obtain  sine-wave  condition.s  a  number  of 
arrangements  have  been  used.  For  research  work  and 
for  standardizing  secondary  samples  the  Westinghouse 
Research  Laboratory  uses  the  following  set-up  (see 
Fig.  2)  :  The  direct-current  motor  ShM  drives  a  three- 
phase  alternating-current  generator  G  and  a  harmonic 
booster  HB,  all  three  machines  being  on  the  same  shaft. 
The  booster  HB  generates  a  third  harmonic  and  is  in 
series  with  one  phase  of  the  generator  G.  This  third 
harmonic  may  be  introduced  into  the  alternating-current 
circuit  with  any  phase  angle  by  rotating  the  field  of  the 
booster.  Connected  to  the  booster  and  generator  is 
the  auto-transformer  T,  which  supplies  the  Epstein 
apparatus  E  through  the  wattmeter  W.  The  secondary 
of  the  Epstein  apparatus  is  connected  to  an  alternating- 


FIG.    2 — SIMPLIFIED  CIRCUIT  FOR  ACCURATE  LABORATORY 
METHOD  OF  CORE-LOSS  TEST 

current  voltmeter  AV,  a.  direct-current  voltmeter  DV, 
and  to  the  shunt  circuit  of  the  wattmeter.  The  direct- 
current  voltmeter  is  connected  in  series  with  a  sup- 
pressor S  driven  by  a  synchronous  motor  SM.  This 
synchronous  motor,  together  with  a  frequency  meter  F, 
is  connected  to  another  phase  of  the  generator. 

The  operation  is  as  follows:  The  frequency  is  ad- 
.justed  to  60  cycles  by  varying  the  field  of  the  shunt 
motor.  The  voltage  is  adjusted  by  varying  the  field  of 
the  generator,  and  the  form  factor  is  adjusted  by  vary- 
ing the  field  of  the  booster.  The  direct-current  volt- 
meter DV  is  a  two-to-one  double-scale  instrument.  It  is 
connected  to  the  low  scale  and  read  on  high,  since  every 
half  wave  is  suppressed.  When  the  form  factor  is 
correct  the  ratio  of  AV  and  DV  will  be  1.11,  provided 
that  the  suppressor  is  adjusted  in  phase  so  that  DV 
reads  a  maximum.  The  direct-current  voltmeter  is  then 
opened  and  AV  adjusted  to  the  voltage  value  necessary 
to  give  a  maximum  induction  in  the  sample  of  B  = 
10,000  gausses.  The  wattmeter  is  then  read.  The  in- 
strument losses  in  the  shunt  circuit  of  the  wattmeter 
and  the  alternating-current  voltmeter  are  subtracted,  the 
difference  divided  by  the  weight  of  the  sample  in  kilo- 
grams, and  the  result  is  the  loss  in  watts  per  kilogram 
fcr  the  sample. 

The  above  procedure  requires  considerable  rather 
expensive  apparatus  and  is  somewhat  complicated.  As  a 
consequence  several  alternative  arrangements  have  been 
devised  to  simplify  the  procedure  for  commercial  test- 
ing. If  the  generator  is  of  sufficient  size  and  is  care- 
fully designed  so  as  to  give  a  sine  wave  of  voltage,  the 
harmonic  booster  and  form  factor  apparatus  may  be 
omitted  for  tests  at  B  =  10,000  gausses.  If  results  are 
required  at  higher  inductions,  however,  the  exciting 
current  of  the  sample  will  distort  the  voltage  wave  due 
to  the  resistance  and  reactance  in  the  primary  circuit, 
thus  giving  erroneous  results. 

For  the  greatest  simplicity  it  is  desired  to  have  an 
apparatus  which  can  be  operated  from  a  commercial 
alternating-current  circuit.  Several  methods  for  doing 
this  have  been  devised.  One  of  the  best  known  is  to 
have  a  standard  sample  the  losses  of  which  have  been 
carefully  measured  on  a  sine-wave  supply.    The  standard 


sample  is  then  placed  in  an  Epstein  apparatus,  the 
unknown  sample  in  a  second  Epstein  apparatus,  and 
the  primary  windings  connected  in  parallel  to  an  alter- 
nating-current supply  through  the  current  windings  of 
a  differential  wattmeter.  The  secondary  Epstein  coils 
are  connected  to  the  respective  shunt  windings  of  the 
wattmeter.  By  varying  the  resistance  in  the  shunt 
windings  so  that  the  wattmeter  reads  zero,  the  loss  in 
the  unknown  sample  may  be  determined,  since  the  losses 
in  the  two  samples  would  be  inversely  proportional  to 
the  resistances  in  the  wattmeter  shunt  circuits.  This 
method  has  the  advantage  that  the  test  results  are 
nearly  independent,  over  a  considerable  range,  of  the 
frequency,  voltage  and  form  factor  of  the  supply  circuit. 
It  has  the  disadvantage,  however,  that  a  special  and 
expensive  wattmeter  is  required  as  no  such  instrument 
suitable  for  this  work  is  on  the  market,  at  least  in 
this  country.  Moreover,  the  two  wattmeter  elements 
must  be  identical  or  else  a  suitable  correction  factor 
applied. 

SuBSTiruTioN  Method  with  Simple  Apparatus 

In  order  to  obviate  the  necessity  of  using  a  special 
wattmeter,  the  following  arrangement  was  devised  some 
years  ago  for  testing  a  sample  by  comparison  with  a 
standard  (the  loss  of  which  is  known).  The  only  special 
apparatus  required  are  two  auto-transformers  with  a 
number  of  regulating  taps  for  fine  adjustment  of  volt- 
age. If  an  alternating-current  generator  of  any  reason- 
able wave  form  the  voltage  of  which  may  be  varied  is 

available,  even  these 
may  be  dispensed 
with.  Switch  1  (see 
Fig.  1)  connects  the 
primary  of  the  auto- 
transformer  A  to  a 
commercial  60-cycle 
110-volt  or  220-volt 
line.  If  220  volts  is 
used,  tap  a  instead 
of  tap  b  is  used.  At 
one  end  of  the  trans- 
former are  a  number 
of  taps  connected  to 
every  other  button 
of  a  field-rheostat 
face  plate  F,.  On 
the  core  of  the  trans- 
former A  is  a  little 
secondary  winding 
of  three  turns  which 
is  connected  to  the 
terminals  of  a  second 
auto-transformer  B. 
Taps  from  this  second  transformer  are  connected  to  a 
second  face  plate  F..  Specifications  for  the  transformer 
windings  are  as  follows: 

Transformer  A. — Total  primary  turns,  440;  taps  at 
220,  315,  32.5,  335,  also  420,  421  to  440;  £■  =  220  volts; 
/  =  30  amp.;  frequency  =  60  cycles;  secondary  turns, 
three. 

Transformer  B. — Total  turns,  20;  taps  at  each  turn. 
Three  Epstein  sets  are  provided,  one  for  the  sample 
to  be  tested,  one  for  a  high-resistance  standard  and 
one  for  a  low-resistance  standard.  The  standard  samples 
are  placed  in  their  coils,  wedged  permanently  in  posi- 
tion and  impregnated.  No  clamping  device  is  supplied 
for  the  standard  samples.     These  standard  samples  are 
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then  calibrated  for  loss  on  a  sine-wave  supply  as  ex- 
plained above.  The  wattmeter  is  a  commercial  com- 
pensated low-power-faetor  instrument  having  a  current 
range  of  0  to  2.5  and  0  to  5  and  a  voltage  range  of 

0  to  75  and  0  to  150.  Any  alternating-current  voltmeter 
with  suitable  range  may  be  used. 

The  operating  of  the  apparatus  is  as  follows-;    Switch 

1  is  closed,  thus  energizing  the  transformers.    Switches 

2  and  3  are  closed  down.  Switch  2  is  used  simply  to 
prevent  an  accident  happening  to  the  wattmeter  in  case 
there  should  be  a  short  circuit  in  the  apparatus  or  in 
case  switch  -3  should  be  closed  on  the  Epstein  apparatus 
without  a  sample  in  the  coils.  Switch  4  is  then  closed, 
either  up  or  down,  depending  on  whether  high-resistance 
or  low-resistance  material  is  being  tested.  Switch  2  is 
then  thrown  up  and  the  rheostat  contacts  F,  and  F, 
are  adjusted  until  the  wattmeter  reads  the  known  loss 
of  the  standard  sample.  It  will  be  noted  that  F,  gives 
coarse  adjustment  and  F,  fine.  If  the  correct  voltage 
cannot  be  obtained,  owing  to  a  large  difference  in  the 
supply  from  normal,  a  still  further  range  may  be  ob- 
tained by  changing  terminal  P  to  one  of  the  other  taps. 
When  the  wattmeter  reads  the  correct  value  the  volt- 
meter reading  is  noted.  Switch  3  is  then  thrown  up, 
voltmeter  Vm  adjusted  to  the  same  reading  as  before 
and  the  wattmeter  read.  This  gives  the  loss  of  the 
unknown  sample.  It  should  be  noted  that  the  voltmeter 
is  connected  to  the  primary,  side  of  the  Epstein  ap- 
paratus and  that  the  only  energy  used  from  the  sec- 
ondary circuit  is  that  necessary  to  supply  the  watt- 
meter shunt  circuit.  This  is  automatically  subtracted 
from  the  wattmeter  readings  since  the  wattmeter  is 
compensated. 

In  order  to  save  expense  a  5-kg.  sample  instead  of  a 
10-kg.  sample  is  usually  used  for  commercial  work.  The 
wattmeter  has  two  scales,  one  for  the  75-volt  connection 
and  one  for  the  150-volt.  If  the  sample  has  a  loss  of, 
say,  3  watts  per  kilogram,  the  total  loss  will  be  15 
watts.  This  will  be  read  directly  on  the  low  scale. 
However,  if  the  reading  is  taken  on  the  high  scale  and 
the  decimal  point  shifted,  the  reading  will  be  given 
directly  in  watts  per  kilogram.  It  will  be  noted  that 
the  transformer  connection  used  gives  a  little  more 
than  50  volts  for  the  primary  of  the  Epstein  apparatus 
instead  of  a  little  more  than  100  as  called  for  by  the 
A.  S.  T.  M.  specifications.  This  is  due  to  the  fact  that 
the  half-weight  sample  is  used  and  so  the  applied  volt- 
age must  be  one-half. 

PossiBi-E  Source  of  Slight  Errors 

It  will  be  noted  that  changes  in  the  supply  voltage 
will  not  introduce  errors,  since  the  voltmeter  is  main- 
tained at  the  proper  value  by  the  contacts  F,  and  F^. 
Variations  in  frequency  will  not  introduce  errors  unless 
they  occur  between  the  time  the  standard  sample  is 
checked  and  the  unknown  is  tested.  A  1  per  cent  change 
in  the  frequency  under  these  conditions  will  produce 
an  error  of  about  0.6  per  cent  in  the  iron-loss  reading. 
However,  the  frequency  of  large  commercial  power 
plants  is  usually  maintained  fairly  constant.  If  fre- 
quency changes  are  considerable,  the  errors  may  be 
reduced  by  frequently  checking  against  the  standard 
sample,  or  by  using  an  iron-loss  voltmeter  for  Vm. 

The  value  of  the  form  factor  of  the  supply  circuit  is 
immaterial,  provided  that  it  does  not  change  between 
the  time  of  checking  the  standard  sample  and  testing 
the  unknown.  An  appreciable  change  would  occur  only 
if  the  supply  generator  were  changed  or  there  were 


large  changes  in  the  reactive  load  in  the  near  neighbor- 
hood. If  such  conditions  do  exist,  the  remedy  is  the 
same  as  for  changes  of  frequency. 

It  may  be  argued,  since  the  voltmeter  is  on  the 
primary  side  of  the  Epstein  apparatus,  that,  as  different 
samples  are  introduced  for  test,  the  variations  in  per- 
meability, reluctance  of  joints,  etc.,  will  change  the  IR 
drop  in  the  primary  windings  due  to  changes  in  the 
exciting  current  and  thus  produce  errors  since  the 
secondary  voltage  would  be  correspondingly  changed. 
This  effect  is  small,  however  since  the  primary  winding 
has  a  resistance  of  only  about  0.4  ohm  and  the  current 
is  usually  between  1  and  2  amp.  Moreover,  the  power 
factor  of  the  sample  is  low  so  that  this  IR  drop  is  very 
much  out  of  phase  with  the  impressed  voltage.  The 
reason  for  using  auto-transformers  for  regulating  the 
applied  voltage  instead  of  resistance  is  to  keep  the  effect 
of  this  variable  exciting  current  negligible. 

A  moment's  consideration  will  show  that  changes  in 
the  calibration  of  the  meters  produce  no  errors  in  the 
test  results.  The  only  variable  left  is  then  the  standard 
samples.  Experience  has  shown  that  when  properly 
mounted  these  samples  do  not  change  appreciably  over 
long  periods  of  time. 

Checks  on  the  Substitution  Method 

The  first  installation  of  this  type  has  been  in  service 
for  more  than  three  years  and  thousands  of  samples 
have  been  tested  with  the  apparatus.  Every  few  months 
a  sample  is  tested  by  this  method  and  then  checked  on 
a  sine-wave  apparatus.  A  summary  of  the  results  over 
a  three-year  period  follows:  Maximum  error  =  -\-  3.0 
per  cent;  arithmetical  mean  =  1.05  per  cent;  algebraic 
mean  =  -j-0.25  per  cent;  number  of  samples  =  32. 

A  laboratory  using  a  large  generator,  giving  approxi- 
mately a  sine  wave  of  voltage,  but  with  no  harmonic 
booster,  gave  the  following  results  on  the  same  samples : 
Maximum  error  =  — 5  per  cent;  arithmetical  mean  =^ 
1.34  per  cent;  algebraic  mean  ^=  — 1.06  per  cent. 

The  large  maximum  error  of  5  per  cent  was  found 
to  be  due  to  a  fault  in  one  of  the  measuring  instruments 
and  was  immediately  corrected.  During  this  time  the 
meters  for  the  apparatus  have  never  been  checked  or 
overhauled,  no  changes  have  been  made  in  the  apparatus 
and  the  standard  samples  have  not  been  rechecked. 


HYDRO-ELECTRIC  energy  in  large,  steady  and  de- 
pendable quantities  can  alone  he  looked  to  for  any 
substantial  or  immediate  improvement  in  operative  con- 
ditions or  for  amy  material  reduction  in  the  cost  of  sup- 
plying power.  Any  loiver  costs  of  producing  electricity 
through  hydro-electric  plants  should  be  shared  in  an 
equitable  manner  between  the  consumers  who  provide 
the  market  for  the  energy  generated  and  the  company 
which  makes  the  economies. 

Electricity  is  as  old  as  the  stars.  But  it  is  only  within 
recent  years  that  it  has  been  made  to  work  for  man  as 
his  willing  and  untiring  slave.  The  work  has  been  pro- 
gressively successful,  hut  many  failures  have  resulted 
and  much  seemingly  profitless  experimentation  hus  had 
to  be  done  before  each  step  in  advance  could  be  taken  in 
safety  and  security.  We  acclaim  the  success  of  the 
plans  but  ive  forget  the  failures  that  had  to  occur  be- 
fore success  could  be  achieved.  We  can  he  sure,  how- 
ever, that  the  knowledge  ice  have  today  of  hydro-elec- 
tric development  is  worth  all  it  cost. — C.  P.  CUTTEN,  ap- 
pearing before  the  California  Railroad  Commission  on 
behalf  of  the  Pacific  Gas  &  Electric  Company. 
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Readers'  Views  and 
Comments 


Water  Power  and  Adequate  Electrical  Supply 
in  Switzerland 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  no  other  country  on  the  European  continent 
has  electricity  made  such  progress  during  the  last  few 
years  as  in  Switzerland.  The  universal  scarcity  of 
coal  and  the  steadily  increasing  prices  for  all  kinds  of 
fuel  have  induced  the  Swiss  authorities,  especially  the 
Federal  Railway  Administration,  to  push  energetically 
and  by  all  available  means  the  installation  of  electric 
power  plants  on  a  basis  hitherto  quite  unknown.  On  the 
St.  Gothard  Line,  for  instance,  the  whole  section  from 
Erstfeld  to  the  Italian-Swiss  station  of  Airolo,  includ- 
ing the  Gothard  tunnel,  has  been  worked  by  electricity 
for  the  past  six  months,  while  electric  traffic  on  the 
section  from  Airolo  to  Biasca — a  few  miles  from  Bellin- 
zona — was  put  into  operation  in  the  early  part  of 
December,  1920. 

The  Swiss  authorities,  and  particularly  the  Swiss 
Water  Board,  the  latter  in  its  annual  report  just 
published,  recommend  the  installation  of  a  large  number 
of  new  power  plants,  among  which  some  will  be  con- 
structed with  the  special  purpose  of  storing  large  quan- 
tities of  water  for  the  winter  season.  The  unusual 
dryness  of  this  winter— the  greatest  experienced  since 
1820 — and  the  entire  absence  of  fresh  snow  up  to  alti- 
tudes of  3,000  m.  (about  10,000  ft.)  has  forced  several 
electric  railway  lines  to  reduce  considerably  the  passen- 
ger and  freight  traffic,  while  the  lack  of  water  power 
was  also  deeply  and  often  seriously  felt  in  many  indus- 
trial establishments. 

A  considerable  number  of  large  concessions  for  new 
plants  have  already  been  granted.  Prominent  among 
these  are  th'ose  in  the  Canton  of  Aargau  for  the  Swiss 
Federal  Railways,  the  Wildegg-Brugg  concessions  and 
those  of  the  Northeastern  Swiss  power  works  at  Gip- 
pingen.  Among  other  prominent  power  plants  now 
under  construction  may  be  mentioned  those  of  the  Lake 
of  Lungern,  the  city  of  Zurich,  the  Bernese  power 
works,  the  Fribourg  state  works,  the  Bundner,  Nitom, 
Amsteg  and  Barberine  power  plants,  the  latter  three 
being  constructed  by  the  Federal  Railways,  and  the 
new  plants  of  the  Societe  des  Forces  Motrices  de 
Chancy-Pougny,  with  a  total  capacity  of  no  less  than 
400,000  hp. 

It  is  a  well-known  fact  that  the  so-called  "greater 
navigation"  of  this  country  depends  almost  entirely 
on  the  construction  of  large  power  plants.  A  Swiss 
intercantonal  net  of  navigation  is  imaginable  only  if 
it  obtains  an  outlet  to  the  sea.  This  question  is  on 
everybody's  lips  at  present.  As  a  matter  of  fact,  it 
must  be  stated  that  great  progress  has  been  made  in  the 
navigation  works  of  the  river  Rhone  from  the  Lake 
of  Geneva  to  the  Mediterranean.  The  French  govern- 
ment has  just  submitted  to  Parliament  a  project  for 
the  utilization  of  the  Rhone  with  a  view  to  producing 
power,  promoting  navigation  and  storing  of  water  on 
a  large  scale.  The  energy  available  for  this  purpose 
amounts  to  760,000  hp.,  or  about  5,000,000,000  kw.-hr. 


per  annum.  It  is  further  intended  to  make  the  river 
Rhone  navigable  all  the  way  as  far  as  to  the  Lake  of 
Geneva.  The  connection  between  the  Swiss  lake  of 
Langen  and  the  north  Italian  interstate  network  of 
navigation  at  Milan  is  also  being  studied  at  the  present 
time. 

The  problem  of  consolidating  all  the  large  water- 
power  plants  of  Switzerland  for  the  purpose  of  recip- 
rocal distribution,  mutual  assistance  and  application  of 
superfluous  energy  has  also  found  its  solution  in  the 
establishment  of  the  Swiss  Power  Transmission  Com- 
pany. Most  of  the  central  and  northeastern  power 
plants  have  already  joined  this  company  in  order  to  get 
the  benefits  which  such  interconnection  undoubtedly 
offers. 

In  connection  with  this  growing  industrial  activity 
in  Switzerland  it  may  be  stated  that  as  a  result  the 
demand  for  all  kinds  of  electrical  machinery  and 
appliances  is  increasing,  and  though  the  country  itself 
produces  to  a  large  extent  the  required  installations, 
yet  there  ought  to  be  a  market  for  improved  American 
apparatus.  It  is  well  known  and  appreciated  here 
that  the  United  States  is  leading  the  world  in  this 
respect.  Henry  L.  Geissel. 

Munsingen-Berne,  Switzerland. 


Financing  Has  Its  Problems  No  Less  than 
Engineering 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  the  world  of  engineering  today's  dream  is 
often  tomorrow's  fact — but  not  always.  Perhaps  no- 
where is  realization  likely  to  lag  further  behind  concep- 
tion than  in  some  of  the  colossal  plans  for  hydro-electric 
development  that  every  now  and  then  are  painted  in 
rainbow  hues  to  the  astonishment  of  the  layman  and  the 
joy  of  the  builder  of  newspaper  "scare  heads."  One 
hears,  for  instance,  of  how  the  tremendous  potential 
sources  of  water  power  running  to  waste  in  Iceland  are 
soon  to  be  harnessed.  The  Icelanders  are  to  supply  the 
world  with  fertilizer  and  no  doubt  to  become  an  indus- 
trial people  into  the  bargain,  manufacturing  shoes  and 
cloth  for  export  even  if  they  themselves  stick  obstinately 
to  moccasins  and  furs.  It  is  a  great  idea,  but  who  is 
to  supply  the  capital?  Similarly  the  falls  of  the  Zam- 
bezi could  supply  unlimited  power  to  the  South  African 
cities  if  some  benevolent  billionaire  would  build  the 
dams  and  put  up  nine  hundred  miles  or  more  of  high- 
tension  transmission  lines.  But  will  he?  The  British 
Ministry  of  Transport  recently  announced  with  a  re- 
sounding flourish  of  trumpets  the  working  out  of  a 
scheme  for  building  a  barrage  across  the  Severn  River 
which  would  revolutionize  the  supply  of  electrical  energy 
to  English  industrial  centers.  Probably  quite  feasible 
from  a  purely  engineering  standpoint,  the  English  elec- 
trical journals  comment,  but  where  are  the  funds  and 
would  it  pay?  From  continental  Europe  come  so  many 
accounts  of  great  projects  of  a  hydro-electric  nature 
that  it  is  impossible  at  this  distance  to  distinguish  the 
practicable  from  the  visionary,  but  it  may  be  shrewdly 
suspected  that  the  goats  outnumber  the  sheep.  By  the 
hard,  mercenary  test  of  profit  all  hydro-electric  develop- 
ment, large  or  small,  at  home  as  well  as  abroad,  will  in 
the  final  event  stand  or  fall,  and  electrical  engineers 
must  qualify  themselves  not  onl.y  to  overcome  the  prob- 
lems of  construction  but  to  shed  light  on  how  the  equally 
important  problems  of  finance  are  to  be  met. 
Brooklyn,  N.  Y.  Frank  W.  Chase. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Safe  and  Economical  Sectionalizing 
Fuse  Block 

SAFETY  and  lessened  labor  costs  are  attained  by  the 
type  of  section  fuse  shown  in  the  illustration,  which 
is  used  by  the  Denver  Gas  &  Electric  Company  between 
banked  transformers.  The  fuse  mounting  consists 
merely  of  an  ordinary'  break  arm  on  which  the  con- 
ductor is  dead-ended  from  both  directions.  A  piece  of 
No.  8  copper  is  carried  from  each  dead-ended  con- 
ductor toward  the  center  of  the  break  arm,  a  gap  of 


VISIBLE  FUSE  BIX)CK  EMPLOYED  BETTWEEN  TRANSFORMERS 
CONNECTED  IN  BANK 

2|  in.  being  left  which  is  bridged  by  a  copper  wire 
fuse  held  in  place  by  two  small  screw  clips.  This  form 
of  fuse  has  the  advantage  of  (a)  allowing  inspection 
from  the  ground  and  elimination  of  unnecessary  climb- 
ing by  linemen,  (b)  elimination  of  the  unsightly  wiring 
to  the  ordinary-  fuse  box,  and  (c)  elimination  of  hazard 
that  unnecessary  wiring  always  creates  for  men  called 
to  work  on  the  poles.  The  fuse  is,  of  course,  placed  at 
the  neutral  point  between  banked  transformers,  and  re- 
peated blowing  of  fuses  indicates  the  necessity  of  relo- 
cating the  fuse.  R.  A.  HAMMOCK, 

Superintendent  of  Distribution. 
Denver  (Col.)  Gas  &  Electric  Company. 


Diesel  Engines  Used  as  Standby  to 
Hydro  Plants  in  Europe 

ALTHOUGH  water-power  development  has  been  more 
l\  intensive  in  Europe  than  in  the  United  States  on 
account  of  the  scarcity  of  fuel,  Diesel  engines  have  been 
installed  at  ends  of  trunk  feeders  or  load  centers  served 
from  hydro-electric  plants  as  standby  prime  movers. 
These  engines  provide  a  source  of  energy  without  the 
ordinary  standby  losses,  fully  available  within  a  few 
minutes'  times  and  requiring  few  attendants  for  main- 
tenance and  emergency  operation.  A  single  operator 
will  place  such  a  plant  in  operation  in  two  or  three 
minutes  for  short  breakdown  service.    From  the  accom 


panying  table  it  will  be  seen  that  the  size  of  the  Diesel- 
engine  plants  ranges  from  2,000  brake-horsepower  to 
5,200  brake-horsepower,  two-cycle  units  being  available 
in  single  cylinders  as  large  as  2,000  brake-horsepower. 
One  advantage  of  the  Diesel  engine  is  that  it  may  be 
operated  on  very  low-grade  fuel.     Tests  indicate  that 

DIESEL  E.N'GINES  USED  .\S  STANDBY  PRIME  MOVERS 

Size, 
Brake- 

Countr>'  Hp. 

England 6,200 

India 2,400 

India 3,150 

Italy 4,65(1 

Italy 2,I0» 

Germany.  .  .  ,  6,00* 

Egj-pt 3,80» 

Egj'pt 2,I2» 

China 3,30i 

Ireland 4,00% 

Uruguay 2,88% 

Burma 2,00> 

Switzerland..  2,30k 

Bolivia 2,20u 


City 
Pont-a-Mousson . 
St.  Chamond.  .  .  . 

Villefranche 

Calais 

Rive  de  Gier 

Frouard 

.^ssailly 

Le  Boucau 

Etupes 

Bordeaux 

Yegoryevsk 

Yaroslav 

Moscow 

Nizhni-Novgorod 


Size, 
Brake- 
Country  Hp. 

France 5,000 

France 3,000 

France 2,500 

France 3,300 

France 3,500 

France 2,200 

France 3,000 

France 3.000 

France 4,500 

France 2,400 

Russia 2,250 

Russia 2,380 

Russia 2,200 

Russia 3,200 


City 

London 

Bombay 

Bombay 

Naples 

Torre  .\nnunziata 

Bremen 

Alexandria 

Kom-Ombo 

Hongkong 

Belfast 

Montevideo 

Namtu 

Lugano 

Uncia-Oruro 


some  of  these  engines  will  produce  approximately  465 
kw.-hr.  per  ban-el  of  low-grade  Mexican  and  California 
oil.  It  is  claimed  that  these  engines  operate  on  0.45  lb. 
of  fuel  per  brake-horsepower. 

During  the  war  fuel  oil  was  not  obtainable  in  many 
sections  of  Europe,  so  in  1914  Sulzer  Freres  of  Switzer- 
land built  a  small  tar-distilling  plant  at  Winterthur  to 
supply  their  Diesel-engine  plants  with  tar  oil.  Many 
cities  followed  suit,  extracting  a  light  tar  oil  from  coal 
before  burning  it  under  boilers.  According  to  reports 
the  engines  operated  very  satisfactorily  with  this  fuel. 

St.  Louis,  Mo.  E.  B.  Pollister. 
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Increasing  Eflfectiveness  of  Sand-Blasting 
Condenser  Tubes 

IN  SAND-BLASTING  condenser  tubes  some  practices 
developed  through  studies  by  the  maintenance  section 
have  proved  of  great  value  to  the  Philadelphia  Electric 
Company.  The  sand  for  condenser  cleaning  was  for- 
merly dried  by  being  placed  on  a  steel  plate  with  a  fire 
under  it  and  stirred  until  drj'.  This  method  has  been 
superseded  by  steam  drying,  which  requires  no  attend- 
ance. The  drier  is  a  receptacle  with  sides  and  bottom 
made  of  screening  of  a  mesh  that  will  hold  wet  sand 
but  will  pass  dry  sand.  In  this  receptacle  is  a  steam 
coil  for  heating  the  sand.  The  wet  sand  is  placed  in 
the  drier  and  the  steam  is  turned  on;  then  as  the  sand 
becomes  dry  it  sifts  through  the  screen  to  the  dry  sand 
bin  below. 

A  difficulty  which  was  encountered  at  first  in  connec- 
tion with  sand-blasting  was  the  return  flow  of  gases 
into  the  condenser  header  where  the  men  were  working. 
This  condition  has  been  overcome  by  connecting  the 
suction  of  a  blower  to  the  far-header  during  the  clean- 
ing, thus  effectively  preventing  any  return  flow. 

The  experience  of  this  company,  like  that  of  many 
others,  has  shovpn  that  sand-blasting  is  the  most  sue- 
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cessful  method  of  cleaning  conden.ser  tube.s.  But, 
though  effective,  the  method  is  slow.  Only  about  fifty 
tubes  per  hour  can  be  cleaned  with  the  single  nozzle 
now  in  use.  The  efforts  of  the  maintenance  section  have 
therefore  been  directed  toward  increasing  the  speed  of 
cleaning,  and  a  multiple  nozzle  is  now  being  developed 
to  clean  several  tubes  at  one  insertion. 

F.  C.  Ralston. 
Philadelphia  (Pa.)  Electric  Company. 


Flexibility  of  Pulverized  Fuel  Control 

THE  flexibility  of  pulverized-fuel  firing  was  illus- 
trated recently  in  the  boiler  room  of  the  Milwaukee 
Electric  Railway  &  Light  Company.  In  this  plant  each 
of  the  468-hp.  boilers  is  fed  with  pulverized  fuel  through 
two  independent  burner.«.  On  the  occasion  mentioned 
the  feeder  pipe  between  the  pulverized-fuel  bin  and  one 
of  the  furnaces  became  partly  plugged  just  above  the 
burner.  Notwithstanding  this,  the  boiler  was  operated 
for  at  least  twenty-four  hours  at  120  per  cent  rating 
by  increasing  the  feeder  speed  on  the  other  burner. 
During  this  period  the  eflSciency  of  combustion  was 
undoubtedly  below  the  average  as  the  coal  which  did 
come  through  the  plugged  feeder  was  not  accompanied 
by  the  correct  quantity  of  air,  but  nevertheless  service 
was  maintained.  Heavy  loads  are  taken  on  or  dropped 
off  these  boilers  by  simply  adjusting  the  rheostats  of 
the  motors  which  feed  the  coal  to  the  furnaces.  Varia- 
tions in  the  calorific  value  of  the  fuel  are  compensated 
for  in  a  similar  manner.  S.  N.  Clark. 

Chicago,  111. 

An  Automatic  Disconnecting  Switch  for 
Small  Substations 

FOR  small  substations  the  automatic  feature  and 
economy  of  the  "skeet"  switch  have  been  so  success- 
ful that  this  type  of  construction  has  been  adopted  as 
standard  for  stations  under  1,000-kva.  rating  by  the 
Georgia  Railway  &  Power  Company.  This  type  of 
switch,  as  orig- 
inally designed 
by  T.  F.  John- 
son, s  u  p  e  r  i  n  - 
tendent  of  the 
electrical  depart- 
ment of  that 
company,  and 
described  in  the 
Electrical 
World  for  Dec. 
13,  1919,  page 
1066,  has  been 
improved  by  the 
use  of  the  switch 
head  shown  in 
Fig.  1.  Four- 
teen of  these 
small  stations 
equipped  with 
the  "skeet" 
switch,  as  shown 

in  Fig.  2,  are  now  operated  on  the  system  of  the  Georgia 
Railway  &  Power  Company. 

The  skeet  head  is  an  attempt  to  combine  in  one  piece 
of  apparatus  the  high-tension  buses,  air-break  switch, 
fuse,  switches  for  lightning  arresters,  disconnects  for 


FIG.    1 — HEAD  OF  "SKEErr"   SWITCH   USED 
FOR  AUTOMATICALLY  DISCONNECT- 
ING  SMALL  STATIONS 


transformers,  supporting  structure,  etc.,  at  the  same 
time  reducing  the  number  of  insulators  on  a  station  to 
the  minimum.  This  switch  provides  the  protection  of  a 
fuse  disconnecting  switch,  but  at  less  expense  owing  to 
the   smaller  number  of  insulators   and  other  parts  of 


FIG.  2- 


-AUTOMATIC  DISCONNECTING  SWITCH 
150-KVA.  SUBSTATION 


NSTALLED  ON 


A  lightning  arrester  is  usually  placed  at  every  substation, 
has  not  yet  been  installed  In  the  station  shown. 


One 


substation  structure  required.  A  fuse  disconnect  switch 
requires  supporting  insulators  for  the  fuse  and  a  sup- 
porting frame,  and  moreover  several  sizes  of  switches 
must  be  carried  in  stock  and  several  types  of  construc- 
tion must  be  employed  for  different  line  voltages.  The 
skeet  head  is  the  same  regardless  of  voltage  and  only 
the  usual  dead-end  insulators  are  required.  Also  the 
skeet  head  may  be  mounted  directly  upon  the  trans- 
former bushing,  thus  reducing  a  transformer  station  to 
little  more  than  the  transformers  and  the  skeet  heads. 
This  type  of  switch  fills  the  gap  between  a  fuse  and  an 
air-break  switch,  the  chief  advantage  being  its  low  first 
cost  and  the  fact  that  the  one  type  and  size  of  head  will 
meet  all  requirements  on  any  small  customer's  sub- 
station. When  it  operates  the  melting  of  the  copper  fuse 
A  forces  an  arc  from  the  metal  cap  to  the  wire  B  about 
A  in.  (1.6  mm.)  at  the  point  marked  C.  This  relieves 
the  catch  D,  which  holds  the  pin  E  in  normal  position, 
so  that  a  coiled  spring  in  the  tube  F  pulls  the  pin  back 
suddenly  and  allows  the  Johnson  switch  G  to  be  drawn 
up  by  the  weights  shown  in  Fig.  2,  thus  disconnecting 
the  station  from  the  line. 

A  quick  snap  in  the  breaking  action  of  the  switch  is 
brought  about  by  the  amount  of  tension  that  is  placed 
in  the  conductor  marked  (b)  by  the  weight  (c)  in  Fig. 
3.  A  15-lb.  (6.8  kg.)  weight  will  exert  about  a  7-lb. 
(3.1-kg.)  pull  on  the  skeet  head  (a)  and  provide  the 
necessary  quick  start  to  prevent  arcing  and  burning 
when  the  switch  opens.  The  weight  required,  however, 
varies  according  to  the  height  of  the  pole  and  the  size 
of  the  conductor.  The  shorter  the  pole  and  heavier  the 
line  conductor  the  lighter  the  weight  required,  and  the 
longer  the  pole  and  lighter  the  line  conductor  the 
heavier  the  weight  to  secure  the  desired  spring  action. 


January  8,  1921 


ELECTRICAL     WORLD 


97 


To  insure  operation  when  sleet  is  liable  to  form  the 
connections  of  the  switch  leads  to  the  line  conductors 
are  slid  back  from  the  vertical  on  the  latter  about  6  ft. 
(1.8  m.),  so  that  when  the  switch  operates  the  three 
switch   conductors   will    swing   away    from    the    switch 


I- Bolt  Clamp 
'Z-i.Boff  Clamps 


Arc  Lamp 


To  Anchor 
Rod 


Compression  Chamber 
iighfn'ng  Arrester 

Johnson  Clamp 
To  Customer 
'■NS4  W.P. 
to  Ground 


Side  EUva+lon 


Front   Eleva+ton 


FIG.   3- 


-CONSTRUCTION    DETAILS   OF   AUTOMATIC   "SKEET" 
SWITCH  FOR  SMALL  SUBSTATIONS 


Line  *  V,  Height  of  Pole, 

Voltage  Ft.  Ft. 

11,000  3  30 

22,000  6  30 

38,000  8  35 

44,000  10  35 

50,000  12  40 

66,000  15  40 

110,000  20  45 

•Distance  from  supporting  pulley  to  lower  ball  stop. 


head  and  thus  insure  the  same  safe  breaking  distance 
that  exists  when  the  flexible  cables  are  drawn  through 
the  pulleys  by  the  weights  in  a  vertical  position  under 
normal  weather  conditions. 

It  has  been  the  experience  of  the  Georgia  Railway  & 
Power  Company  that  a  substation  using  this  type  of 
switch  costs  when  installed  as  shown  in  Fig.  2,  excluding 
transformers  and  lightning  arresters,  about  $300.  This 
amount  includes  all  material  and  labor  required.  While 
installations  are  now  being  made  with  the  switch  head 
mounted  on  iron  posts,  as  shown  in  Fig.  2,  it  is  planned 
to  adopt  the  construction  shown  in  Fig.  3  at  an  early 
date  and  mount  the  switch  head  directly  on  the  trans- 
former terminal,  making  a  very  simple  and  compact  unit. 


Accident  Hazards  in  Laying  Conduit 
Underground 

HA7ARDS  are  present  at  all  times  during  the  laying 
of  underground  conduit,  both  to  the  employees  and 
to  the  public.  Goggles  should  be  worn  by  all  men  when 
breaking  concrete  paving.  Properly  designed  bull-point 
chisels,  asphalt  cutters  and  handles  should  be  provided. 
These  tools  are  serious  hazards  when  their  heads  become 
"mushroomed."  The  burrs  or  chips  which  break  off 
have  caused  painful  and  serious  injuries.  Properly 
designed  handles  are  necessary  to  prevent  workmen 
being  hit  on  the  hands  or  head  with  the  sledge.  There 
should  be  frequent  and  regular  inspection  of  all  tools 
and  those  found  defective  should  be  sent  to  the  shop  for 
repairs. 

Picks  should  never  be  allowed  to  become  round  on  the 
end.  This  not  only  retards  progress  but  also  causes 
accidents  by  the  tool  slipping  and  striking  the  workman 
on  the  foot  or  shin.  Men  working  with  them  should  not 
be  closer  than  six  feet  to  each  other.     They  should  be 


warned  when  working  near  conduit  lines  containing 
power  or  telephone  cables  and  water  and  gas  mains  on 
account  of  the  danger  of  driving  a  pick  into  them. 

Conduit  should  be  piled  pyramidically,  not  over  4  ft. 
high,  on  the  ground  nearest  the  point  at  which  it  is 
to  be  laid. 

These  remarks  were  made  by  H.  W.  Tueck,  Common- 
wealth Edison  Company,  before  the  Public  Utilities 
Section  of  the  National  Safety  Council. 


Two  Transformers  Used  in  Place  of 
Damaged  Balance  Coil 

THE  diagram  showing  two  transformers  used  in 
place  of  a  damaged  balance  coil  in  the  Electrical 
World  of  Dec.  4,  1920,  page  1121,  would  be  satisfactory 
for  an  alternating-current  system,  but  not  for  a  direct- 
current  system  as  stated.  For  a  direct-current  system 
the  two  outside  wires  connected  to  the  three-wire  load 
should  be  connected  to  the  direct-current  brushes  of  the 
machine  and  not  to  the  slip-ring  brushes  as  shown. 


Construction  Which  Reduces  Tension 
on  Strain  Insulators 

TO  AVOID  the  deterioration  of  insulators  at  points 
where  tension  assemblies  are  usually  installed,  the 
semi-tension  assembly  shown  in  the  illustration  can  be 
employed  as  a  substitute  for  the  ordinary  dead-end 
construction.  In  this  assembly  the  conductor  between 
the  two  strings  of  insulators  is  under  tension  so  that  a 
large  proportion  of  the  horizontal  pull  is  taken  by  the 
conductor  and  the  tension  on  the  insulators  is  conse- 
In  this  assembly  a  clamp  must 
be    used    that 


quently    lightened. 


will  hold  the 
conductors  up 
to  breaking 
strength  so 
that  one-half 
of  the  assem- 
bly can  swing 
to  a  tension 
position  in 
case  of  a  con- 
ductor break 
on  either  side. 
This  gives  a 
d  e  a  d-end  as- 
sembly when 
abnormal  con- 
ditions require, 
yet  leaves  the 
i  n  s  u  la  tors  to 
carry  a  normal 
load  no  greater 
than  that  car- 
r  1  e  d  with  a 
suspension  as- 
sembly. This 
assembly  can 
be  used  at  rail- 
way and  other  crossings,  at  storm-guyed  points  and  on 
spans  greater  than  normal  strength.  Undue  use  of  ten- 
sion assemblies  results  in  concentration  of  heavy  normal 
strains  at  many  points,  while  the  use  of  the  semi-tension 
assemblv  distributes  the  normal  strains. 


FRONT  ELEVATION 


PLAN  OF  UPPER  CROSS-ARM 
INSULATOR  ASSEMBLY  WHICH   AVOIDS 
HEAVY  STRAINS  OF  DEAD-END 
CONSTRUCTION 


Industrial  Applications 


-s^ 


The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Application  of  Demand  Factor  to 
Interior  Wiring 

IT  HAS  been  found  that  in  nearly  all  cases  a  demand- 
factor  allowance  may  be  safely  applied  to  mains  feed- 
ing a  number  of  pieces  of  apparatus  or  a  number  of 
tenants  in  a  building.  In  many  cases  a  demand  factor 
may  also  be  applied  to  submains  and  it  can  sometimes  be 
applied  to  the  branch  or  final  circuit  where  such  circuit 
feeds  a  motor  whose  load  is  of  an  intermittent  character. 
The  carrying  capacity  of  a  wire  as  given  in  the  code  is 
based  on  the  assumption  that  the  conductor  will  carry 
its  rated  current  indefinitely  and  in  so  doing  will  never 
exceed  a  certain  temperature  rise.    However,  where  the 


CCRRENT-CARRYING    CAPACITY    OF    CONDUCTORS    FOR 

IMTERMITTENT  SERVICE 

N.  E. 

Code 

E 

J 

d 

■Si 

w 

Sj= 

1g 

^ 

^■t 

Carrying 

Capacitj 

,  Amp. 

for  36 

Deg. 

0£ 

>.Q 

g»i 

Fahi 

.  Rise 

B.  &  S. 
Gage 

m 

1° 

Indefinite 
Time 

. — Short  Time 
30              15 

in  Mmutes — . 
10                5 

14 

\ 

15 

27.0 

17 

19 

22 

24 

30 

12 

\ 

20 

31.0 

22 

24 

26 

29 

35 

10 

i 

25- 

27.9 

27 

30 

35 

40 

45 

8 

1 

35 

29.9 

36 

43 

50 

60 

65 

6 

1 

50 

33.1 

52 

60 

73 

80 

105 

55 

56 

69 

88 

100 

125 

u 

70 

40  7 

64 

77 

97 

110 

140 

1} 

80 

34  9 

82 

93 

113 

135 

165 

li 

90 

34  7 

90 

106 

130 

155 

195 

u 

100 

39    1 

96 

126 

154 

180 

225 

0 

2 

125 

41    2 

110 

147 

182 

210 

275 

2/0 

2 

150 

41.8 

130 

179 

220 

260 

340 

3/0 

2 

175 

39  4 

150 

213 

270 

320 

420 

200,000 

200 

175 

247 

310 

355 

480 

4  0 

25 

225 

57.6 

180 

256 

325 

395 

515 

250,000 

240 

205 

297 

375 

455 

585 

300,000 

3 

275 

45  2 

238 

345 

435 

535 

690 

350,000 

■    300 

265 

395 

500 

605 

790 

400,000 

3 

325 

42    1 

290 

440 

555 

690 

850 

500,000 

3 

400 

48    1 

345 

529 

660 

800 

1,090 

600,000 

450 

390 

610 

750 

915 

1,225 

700,000 

500 

430 

680 

830 

1,025 

1,400 

750,000 

4 

525 

44.8 

450 

710 

870 

1,080 

1,450 

800,000 

550 

465 

745 

905 

1,120 

1,525 

900,000 

600 

495 

810 

975 

1,210 

1,665 

1,000,000 

4} 

650 

55.2 

525 

870        1.040 

1,295 

1,800 

This  tab!e  is  based  on  the  use  of  three  rubber-covered  wires  in'  conduit  where 
the  temperature  of  the  air  does  not  exceed  85  deg.  Fahr.,  and  for  other  installa- 
tions at  temperatures  from  85  deg.  to  125  deg.  Fahr.,  and  it  is  assumed  that  the 
current  will  always  be  off  a  long  enough  time  to  allow  the  conductors  to  cool  down 
to  the  air  temperature. 

current  is  on  only  for  a  short  period  of  time,  as  in  the 
operation  of  elevators,  cranes,  spot  welders,  etc.,  the 
current-carrying  capacity  of  conductors  as  given  in  the 
National  Electrical  Code  can  be  increased.  The  current- 
carrying  capacities  which  have  been  found  safe  for 
different  periods  of  time  are  given  in  the  accompanying 
table  for  all  common  sizes  of  wire.  This  table  is  based 
on  the  use  of  three  rubber-covered  wires  in  conduit,  with 
an  ambient  temperature  of  not  more  than  85  deg.  Fahr. 
(35   deg.   C),  and  for  other   installations   at   ambient 


temperatures  ranging  from  85  deg.  Fahr.  to  125  deg. 
Fahr.  (35  deg.  C.  to  52  deg.  C).  Sufficient  time  must 
be  allowed  between  the  application  of  current  to  permit 
the  conductors  to  cool  down  to  the  ambient  temperature. 
The  information  in  this  article  is  from  the  report  of 
the  Western  Association  of  Electrical  Inspectors'  com- 
mittee on  demand  factors,  of  which  the  chairman, 
Victor  H.  Tousley,  is  chief  electrical  inspector  of  the 
city  of  Chicago. 

Factory  Lighting  Unit  with  Pull  Switch 
Mounted  on  Shade 

IN  INSTALLING  a  lighting  system  using  lamps  of  the 
higher  wattages  it  is  often  desirable  to  connect  a 
switch  so  that  each  unit  may  be  controlled  independ- 
ently. In  order  to  save  time  and  extra  wiring  one  large 
industrial  plant  has  adopted  the  plan  of  placing  the 
ceiling  switch  attached  to  a  small  bracket  on  the  upper 
side  of  the  metal  shade,  as  shown  in  the  cut.  The  sup- 
porting bracket  is  made  of  cold-rolled  stock  1  in.  wide 
X  J  in.  thick  and  approximately  10  in.  long  (25  mm.  x 
3.2  mm.  x  25  cm.) .  This  material  can  be  readily  bent 
cold  in  a  vise.  These  self-contained  units  are  assembled 
with  ceiling  switch  and  flame-proof  wiring  complete 
and  are  carried  in  the  electrician's  stock  ready  for 
instant  use. 

This  arrangement  has  been  in  use  about  two  and  one- 
half  years  and  has  proved  its  practicability  in  all 
details.      In   no  case  have  we   noted   any   breakage   of 


.Cold  ffoHec/  Switch  Support 

IOAmp.SJ>  Ceiling 
'     "         Snltct,  G.E: 


s  Socket 
^    Bustling 

^fi   "'  I  van  hoe 
'      Hef lector 


PULL  SWITCH  IS  MOUNTED  ON  TOP  OF  REFLBXTOR 

filament  due  to  the  snap  of  the  operating  switch.  It 
was  found  desirable  to  protect  the  operating  cord  where 
it  passed  through  the  metal  shade  with  a  4-in.  socket 
brushing.  I.  H.  Gaskin, 

Gillette  Safety  Razor  Company,  Shop  Engineer. 

Boston,  Mass. 
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Increasing  Speed  and  Horsepower  of  a 
Slip-Ring  Induction  Motor 

A  CHANGE  of  the  speed  and  horsepower  of  a  slip- 
ring  induction  motor  was  recently  accomplished  in 
one  Eastern  shop  by  rewinding  both  stator  and  I'otor. 
The  motor  was  a  50-hp.,  twelve-pole,  600-r.p.m.,  220- 
volt,  three-phase  machine,  and  it  was  to  be  changed  to 
a  75-hp.,  900-r.p.m.  motor.  The  connections  before  and 
after  the  change  are  shown  in  the  accompanying  table 


ABC 


volts  and  the  delta  type  of  connection  requires  more 
turns,  which  would  help  get  rid  of  the  extra  turns.  The 
turns  per  coil  required  for  such  a  winding  and  full  pitch 
would  be  (440  -^  1,254)  X  8  =  2.8  turns.  Using  a 
three-turn  coil,  the  full  pitch  voltage  would  be  ( (3  -^- 
2.8)  X  440)  =  472  volts.  This  may  be  reduced  to  440 
volts  by  the  proper  chord  factor,  which  is  440  ^-  472  := 
0.932.  But  0.932  ==  sin  68.5  deg.,  and  therefore  the  coil 
must  span  2  X  68.5  deg.  =  137  electrical  degrees.  But 
full  pitch  is  180  slots  -h  8  poles  =  22.5  slots,  which 

equals  180  electrical  degrees. 
Therefore  the  proper  span  is 
[(137^  180)  X  22.5 J  =  17 
slots  approximately,  which 
is  a  pitch  of  1  and  18. 

The  area  of  copper  was  in- 
creased in  the  same  propor- 
tion as  the  turns  decreased. 
The   original    three    No.    14 
wires  had  an  area  of  3   X 
4,106    =     12,318    circ.mils. 
Therefore     the     new     wire 
should  have  an  area  of   [(8 
^  3)    X   12,318]   =  32,848 
circ.mils.    Moreover,   it   had 
to  fit  the  slot.     The  original 
No.   14  wire  was  laid  three 
wide    in    the    slot,    giving    a 
width  bare  of  0.192  in.    Two 
bare  No.  11  wires  have  a  width  of  0.192  in.,  and  the 
area  of  one   No.   11   is   8,234  circ.mils;    therefore  the 
number  of  wires  in  parallel  per  coil  should  be   (32,848 
-^  8,234)  =  3.89,  or  four  wires  approximately,  which 
would  have  an  area  of  4  X  8,234  =  32,936  circ.mils. 
With  a  coil  two  wide  by  six  deep  the  height  of  the  new 
coil  is  6  X  0-091  =  0.546  in.  against  8  X  0.064  ==  0.512 
in.  for  the  old  coil.   The  difference  is  only  A  in.,  there- 
fore the  coil  will  fit  in  the  slot.   Accordingly  the  stator 
was  rewound  with  180  coils  having  three  turns  of  four 
No.  11  wires  in  parallel  wound  too  wide  by  six  deep  per 
coil  and  with  a  pitch  of  1  and  18.     The  winding  was 
connected    two-parallel-delta    with    twenty-four    phase 
groups,  twelve  groups  having  seven  coils  in  series  and 
twelve  having  eight  coils,  the  eight-coil  groups  alternat- 
ing with  the  seven-coil  groups. 


TWELVE-POLE  STATOR    (LEFT)    RECONNECTED  FOR   EIGHT    POLES    (RIGHT) 

and  diagrams.    To  develop  the  eight-pole  stator  winding 
the  twelve-pole   chord   factor  was   first   figured.    With 
180  slots  and  twelve  poles  the  coil  pitch  is  180  -h  12  ^ 
15  slots,  or  1  and  16.    Fifteen  slots  is  therefore  full- 
pitch,  or   180  electrical   degrees.     Each   coil,  however, 
spanned  only  eleven  slots  or  [(11  -^  15)   X  180]  =  132 
electrical  degrees.    The  chord  factor  was  therefore,  sin 
{ 132  deg.  ^-  2)  ^  0.914.  If  the  motor  were  reconnected 
for  a  series-star  connection,  the  line  voltage  would  be 
220  X  6  =  1,320  volts  with  this  chord  factor  (0.914), 
and  with  full  pitch  it  would  be  1,320  ^  0.914  =  1.444 
volts.    Now  if  the  poles  were  decreased  from  twelve  to 
eight,  the  speed  would  increase  from  600  to  ( (12  -h-  8)  X 
600)  =  900  r.p.m.    If  the  magnetic  conditions  were  the 
same,  the  horsepower  would  increase  in  the  same  pro- 
portion from  50  to  ((12  ^  8)   X  50)   =  75  hp.     This 
would  mean  that  the  voltage 
should    be    increased     from 
1,444  to  [(12  ^8)  X  1.444] 
—  2,162    volts    for    the    de- 
veloped    single  -  series    star 
winding. 

To  use  the  old  winding  for 
a  line  voltage  of  220,  it 
would  have  to  be  paralleled. 
For  a  star  connection  there 
should  be  2,162  ^  220  = 
9.83  parallel  paths,  which  is 
impossible.  The  developed 
series-delta  full-pitch  con- 
nection would  give  2,162  ^- 
1.73  =  1,254  volts.  For  220- 
volt    operation    there    would 

be  1,254  -=-  220  =  5.7  paral-  slip-ring  rotor  changed  from  twelve  poles  (left)  to  eight  poles  (right) 

lei     paths,     which     is     also 

impossible.     Therefore  the  stator  had  to  be  rewound.  In  developing  the  rotor  winding  it  must  be  remem- 

In  figuring  the  rewinding  a  series-delta  winding  for      bered  that  the  horsepower  varies  with  the  ampere  turns 

440  volts  was  developed,  as  such  a  winding  could  be      and  the  speed.     As  the  speed  will  increase  from  600 

used  in  series  on  440  volts  or  in  tworparallel  for  220      r.p.m.  to  900  r.p.m.  when  changing  from  twelve  to  eight 
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DATA  ON  SLIP-RING  MOTOR  REWOUND  FROM  TWELVE-POLE  TO 
EIGHT-POLE 


■ Stalor • 

Before  After 

Voltage 220  220 

Ampere  per  phase ....  .... 

Horsepower 50  75 

Revolutions  per  minute 600  900 

Poles 12  8 

Coils 180  180 

Turnspercoi! 8  3 

Siw  wire 3  No    H  4  No    I  I 

Coils  per  group 5  *8-7 

No.  groups 36  24 

Pitch 1-12  1-18 

Chordfactor 0.914  0  932 

Connection 6-par.-Y  27par.-D 


Before 

217 

100  5 

50 

600 

12 

120 

4 

3  .\'o.  10 

t4-3 

36 


-  Rotor  - 


After 
324 
101 
75 
900 
6 
120 


3  No.  10 

5 

24 


1-10  1-13 

0  988  0.955 

2-par.-Y    2-par.-Y 


•Number  of  coils  for  successive  groups  is  as  follows:  8-7-8-7-8-7,  etc. 

t  Number  of  coils  for  successive  groups  is  as  follows:  433,  334,  343,  433,  334.  343, 

433,  334,  343,  433,  334,  343. 

poles,  the  horsepower  will  likewise  increase  from  50  hp. 
to  75  hp.  if  the  current  and  turns  are  not  changed. 
Therefore  the  only  change  necessary  was  to  increase 
the  pitch  to  that  required  for  eight  poles,  keeping  the 
current  and  total  number  of  turns  the  same  as  before. 
The  voltage  between  collector  rings  was  first  calculated 
from  the  following  formula:     Secondary  series  voltage 


would  decrease  the  voltage  and  thus  raise  the  amperes 
for  the  same  horsepower.  This  chord  factor  should  be 
96.5  -^  100.5  =  0.96  if  the  power  factor  is  considered 
unchanged.  But  0.96  :=  sin  73  deg.,  therefore  the 
pitch  is  ((73  -^  90)  X  15)  =  12.1,  or  twelve  slots. 
This  pitch,  1  and  13,  gives  a  chord  factor  of  sin  [(12  -^ 
15)  X  90]  =  0.955,  which  gives  a  current  of  96.5  -^ 
0.955  ^  101  amp.  and  a  slip-ring  voltage  of  340  X  0.955 
=  324  volts.  Accordingly  the  rotor  was  rewound  with 
120  coils  of  No.  10  wire  three  in  hand,  with  a  pitch  of 
1  and  13,  connected  two-parallel-star,  there  being  twenty- 
four  groups  with  five  coils  per  group.  After  the  motor 
was  rewound  and  assembled  and  installed  in  the  cus- 
tomer's plant,  it  operated  with  complete  satisfaction. 
Detroit,  Mich.  A.  C.  Roe. 


Easy  Plan  for  Teaching  Men  to  Read 
Wiring  Diagrams 

TEACHING  men  to  read  a  wiring  diagram  is  greatly 
simplified  by  the  illuminated  diagram  board  shown 
here,  which  is  in  use  in  the  electric  vehicle  course  of 
the  "automobile  continuation  school"  conducted  by  the. 


SMALL  LAMPS  LIGHTING  IN  SUCCESSION   HELP  THE  EYE  TO  FOLLOW  THE  DIAGRAM 


=  (total  secondary  turns  -h-  total  primary  turns)  X 
primary  series  voltage.  For  the  motor  in  question 
after  the  stator  was  changed  the  secondary  voltage  per 
phase  was  (120  X  4)  ~  (180  X  3)  X  2  X  220  =  392 
volts.  The  secondary  was  connected  two-parallel-star, 
and  therefore  the  voltage  per  phase  was  392  -^  2  ^=  196 
volts.  As  it  was  connected  in  star  while  the  stator  was 
connected  delta,  the  slip-ring  voltage  was  (196  X  1.73) 
:=  340  volts.  If  both  had  been  star  or  both  delta,  the 
value  1.73  would  not  have  been  used.  If  the  stator 
were  connected  star  and  the  rotor  were  delta,  the  result 
should  be  divided  by  1.73  to  get  slip-ring  voltage.  After 
calculating  the  voltage  the  current  per  phase  may  be 
determined  by  the  formula:  ( Hp.  X  0.746  =  1.731 
X  volts  X  amP-  X  power  factor.  For  this  motor  the 
power  factor  was  0.985  and  therefore  the  secondary 
current  would  be  (75  X  0.746)  h-  (1.73  X  340  X 
0.985)  =  96.5  amp.  It  was  desired,  however,  to  keep 
the  current  the  same  as  before  the  change,  or  at  100.5 
amp.    Therefore  a  chord  factor  had  to  be  found  which 


Chicago  Board  of  Education.  Telephone  switchboard 
signal  lamps  are  mounted  in  the  board  at  various  con- 
tact points  and  lines,  representing  conductors.  The 
lamps  are  lighted  in  proper  sequence,  tracing  the  cur- 
rent flow  from  battery  to  motors  and  back  to  battery  by 
turning  the  crank  in  the  lower  left-hand  corner  of  the 
board.  This  drives  a  cylinder  back  of  the  board  which 
is  equipped  with  contacts  similar  to  those  on  a  sign 
flasher.  This  particular  board  illustrates  the  operation 
of  an  electric  truck  motor  and  control.  An  indicator 
on  the  left  end  of  the  board  is  used  to  shift  the  cylinder 
to  the  proper  position  for  any  desired  truck  speed, 
forward  or  reverse.  The  crank  may  be  turned  slowly 
so  that  the  current  flow  is  readily  followed,  or  a  pause 
may  be  made  at  each  point.  Energy  for  operating  the 
lamps  is  furnished  by  a  10-volt  storage  battery. 

J.  E.  Dunlap  of  the  Walker  Vehicle  Company  is  re- 
sponsible for  the  design  of  the  board.  R.  Macrae  of  the 
Commonwealth  Edison  Company  is  the  teacher  in 
charge  of  the  electric  vehicle  course. 


January  8,  1921 


ELECTRICAL     WORLD 


101 


Charts  to  Solve  Power-Factor 
Correction  Problems 

FOR  determining  the  size  of  synchronous  motor  neces- 
sary to  raise  the  power  factor  of  existing  loads  to 
different  values  the  charts  shown  here  have  proved  use- 
ful.    They  give  at  a  single  setting  a  clear  view  of  all 
the  results  to  be  obtained  with  different  sizes  of  con- 
•iJensers,  either  floating  on  the  line  for  power-factor  cor- 


rection or  carrying  a  mechanical  load.  The  charts  also 
give  without  calculation  the  kva.  under  both  the  original 
and  the  corrected  conditions  and  the  various  values  of 
the  power  factor  of  the  load  and  of  the  condenser  itself. 
The  i-epi-oductions  are  intended  as  a  guide  for  any 
one  wishing  to  make  similar  charts.  In  making  them 
the  angles  between  the  100  per  cent  power-factor  line 
and  the  line  for  other  power  factors  may  be  determined 
from  the  accompanying  table  or  any  table  of  cosines. 


Original  Kw  Load  (Vcr+ical   Lines) 


CondenscrKw.Load(vcrfical  Lines) 
Condenser  Kva. (Circles) 


§        8       S      2 
(Diagonal    Lines) 
Original     PF 


8         S  S 

(Diagonal    Lines) 
Condenser   P.F 


New   P  F.(Di09oncil   Lines) 


8 


—  —  (M 


Original    Kw.  Load  (Vertical   Lines) 


CALCULATION  OF  SYNCHRONOUS-CONDENSER  SIZES  FOR  CORRECTING  POWER  FACTOR  IS  SIMPLIFIBD  BY  USING  THESE  CHARTS 


Both  of  the  charts  should  be  drawn  to  the  same  scale  and   at 
least  as  large  as  8  in.  x  10  in.     Chart  1  should  be  on  cross-section 
:paper  and  Chart  2  on  celluloid  or  other  transparent  material. 
Method  of  Using  Charts 

General. — For  all  purposes  superpose  Chart  2  on  Chart  1  letting 
the  point  A  (Chart  2)  fall  on  the  intersection  of  the  original 
POWER-PACTOR  line  and  the  origixal  load  line  on  Chart  1.  Place 
the  base  lines  of  both  charts  parallel  and  hold  them  in  this  posi- 
tion by  weights  or  otherwise. 

I.  To  dete7-mine  eondenser  sice  needed  to  produce  any  desired 
■power  factor  without  carrying  mechanical  load:  Follow  new 
power-factor  line  (Chart  2)  to  zero  power-factor  line  (Chart  1) 
and  trace  nearest  circle  to  condenser  kva.  scale  (Chart  1). 

II.  To  determine  size  of  condenser  necessary  to  produce  any 
desired  power  factor  when  carrying  a  mechanical  load:  Follow 
NEW  POWER-FACTOR  line  (Chart  2)  to  vertical  line  (Chart  1).  in- 
dicating CONDENSER  KW.  LOAD,  and  trace  nearest  circle  (Chart  1> 
to  CONDENSER  KVA.   scale    (Chart   1).      Tlie  power  factor  at   which 


the  condenser  will  operate  may  be  found  by  tracing  the  radial 
line  on  Chart  1,  which  passes  tlirough  the  intersection  of  the  new 
POWER-FACTOR  (Chart  2)  and  the  condenser  kw.  load  (Chart  1) 
to  the  CONDENSER  POWER-FACTOR  scalc   (Chart  1). 

III.  To  determine  the  total  kva.  supplied  without  a  condenser: 
Follow  NEW  powEK-FACTOR  line  (Chart  2)  to  original  load  line 
(Chart  2)  and  from  intersection  trace  circle  on  chart  2  to  total 
KVA.  scale. 

IV.  To  determine  total  kva.  supplied  with  condenser  can'ying 
no  mechanical  load:  Follow  original  load  ordi.nate  (Chart  2) 
to  condenser  kva.  circle  (Chart  1)  and  from  intersection  trace 
horizontal  line  to  total  KV.i.  scale   (Chart  2). 

V.  To  determine  total  kva.  supplied  with  condenser  carrying  a 
mechanical  load:  Follow  vertical  line  indicating  condenser  load 
(Chart  1)  to  condenser  kva.  circle  (Chart  1)  and  from  inter- 
section trace  circle  on  Chart  2  to  total  kva.  scale   (Chart  2). 

VI.  To  determine  system  power  factor  icith  condenser  carrying 
full  rating  at  100  per  cent  power  factor:  Observe  power  factor 
line  Chart  2  passing  through  condenser  kva.  scale   ((?hart  1). 


SniPLIFIED    DRAWINGS    SHOWING   SOLUTION    OF   A.\RIOrS    C.4SES 

Given  a  load   (SOO  kw.)   at  a  certain  power  factor  (0.65) 


aOOKw. 
*  Original  Load      g  600  Condenser  Kt^a. 

w     ■ 


£  S         CHART  I 


Condenser  P.F: 


SOOCondenserKva. 


n 


HI 


^900  Total  Kva. 


SOO  Condenser  Kja. 


Condenser  Load 
2(X)ICw. 

500  Condenserf(va. 
START 


Orlqinal  Loaot^ 
800  Kw..     ' 


:-4C0  Kva. Condenser 

Ucarryinq  Full  Load 
— vr  -afWIo  P.F. 
i;        START 


Orlqinal  Y^   S-S.-3 

r.F- 


I.  Find  condenser  size  unloaded  to  raise 
power  factor  (0.65)  to  certain  value  (0.90). 
Ans.  550  kva. 

IV.  Find  total  kva.  with  unloaded  con- 
denser  (500  kva.)      Ans.  900  kva. 


II.  Find  condenser  size  loaded  (200  kw. ) 
to  raise  power  factor  (0.65)  to  certain  value 
(0.90).      Ans.    500  kva. 

V.  Find  total  kva.  if  condenser  (500 
kva.)   loaded   (200  kw.).     Ans.  1,110  kva. 


III.  Find  total  kva.  without  condenser. 
Ans.  1.230  kva. 

VI.  Find  total  power  factor  with  con- 
denser at   unity  power  factor.     Ans.   0.78. 
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Chart  1  is  drawn  on  cross-section  paper,  while  Chart  2 
is  made  on  tracing  cloth,  celluloid  or  other  transparent 
material.  The  small  diagrams  I  to  VI  will  give  a  pic- 
torial idea  of  the  method  of  solving  different  problems. 
In  choosing  a  condenser  certain  precautions  must  be 
observed.  The  condenser  must  not  be  operated  at  a 
power  factor  lower  than  that  recommended  by  the  manu- 
facturer.     Synchronous    machines    designed    primarily 

POWER  F.\CTORS  AND  CORRESPONDING  ANGLES  OF  LAG  OR  LEAD 

Power  Power  Power 

Factor,  Angle  Factor,  .\ngle  Factor,  Angle 

per  Cent  Deg.  Min.  per  Cent  Deg.  Min.  per  Cent  Deg.  Min. 

5  2  52  60  36  52  92  66  56 

10  5  44  65  40  33  93  68  26 

15  8  38  70  44  26  94  70 

20  1!  32  75  48  35  95  71  48 
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as  motors  usually  should  not  be  operated  at  less  than 
50  per  cent  power  factor.  However,  those  which  are 
designed  solely  for  operation  as  condensers  may  be 
operated  at  power  factors  approaching  zero.  If  other 
conditions  justify  it,  the  condenser  should  be  operated 
at  71  per  cent  power  factor,  as  under  this  condition  the 
sum  of  power  load  and  correction  effect  will  be  greatest. 

From  a  standpoint  of  gross  economy,  the  cost  of  the 
condenser  must  be  balanced  against  the  possible  benefits 
derived  from  raising  the  power  factor,  such  as  lower 
rates,  released  capacity  of  generators,  lines,  transform- 
ers, etc..  and  reduced  voltage  drop  with  consequent  in- 
creased torque  and  efficiency  of  motors,  etc.  In  practice 
it  is  rarely  economical  to  raise  an  existing  power  factor 
above  85  per  cent  or  90  per  cent  on  account  of  the 
excessive  cost  of  corrective  equipment  large  enough  to 
give  a  higher  power  factor.  Albert  Rudin. 

Matahambre,  Cuba. 


Standard  Practice  in  Building  Storage- 
Battery  Mine  Locomotive 

MAXIMUM  battery  sizes,  draw-bar  pull,  speed  and 
horsepower  which  should  be  used  for  storage- 
battery  mining  locomotives  were  recommended  by  the 
Electric  Power  Club  recently.  The  recommended  spec- 
ifications appear  in  the  accompanying  tables.    The  kilo- 

RECOiMMENDED  CONSTRUCTION  OF  STORAGE-BATTERY 
MINING  LOCOMOTIVES 


Chassis  Weight, 
Lb. 
6,000 
7,000 

8,oqo 

10,000 


Draw-Bar  Pull,  Lb. 
Chilled  Wheels 
1,000 
1,500 
2,000 
3,000 


Speed,  Miles  per  Motor  Horse- 
Hour  at  80  Volts  Power  at  80  Volts 
3i  11 
3i  16 
3J  22 
3J  33 


MAXIMUM  SIZE  BATTERY  FOR  MINE  LOCOMOTIVES 


-  Size  of  Chassis  - 


— 6,000-Lb.^       ^7,000-Lb.--  — 8,000-Lb.-.    10,000-Lb 

No.                           No.  No. 

Make  of  Battery      Typo       Cells       Type       Cells  T.vpe     Cells 

Ironclad  Elide. .   MV-19          48       MV-19          48  MV-27        48           No 

Philadelphia. . . .  WML-23      48      WML-23       48  WML-33     48       limita- 

Edison A-8                88      A-8                88  A-12            88          tion 

watt-hour  capacity  of  the  battery  shall  be  kept  at  or 

below  the  kilowatt-hour  capacity  of  the  maximum-size 

battery  specified  for  any  particular  make  and  for  any 
size  of  chassis. 


Continuous  Self-Baking  Electrodes 
for  Electric  Furnace 

CONTINUOUS  self-baking  electrodes  are  employed 
in  an  electric  ferro-manganese  furnace  of  the  South- 
ern Manganese  Corporation,  Anniston,  Ala.  These 
electrodes  are  formed  above  the  furnace  and  fed  down 
through  tubes  for  days  at  a  time  without  any  shut-down 
of  the  furnace.  The  results  of  the  operation  of  this 
furnace  prove  the  following  advantages  for  the  elec- 
trodes: (1)  Absolute  continuity  of  operation  as  far  as 
the  electrodes  are  concerned;  (2)  smaller  consumption 
of  electrode  carbon  per  given  power  supplied  to  the 
furnace;  (3)  lower  cost  of  electrode  per  given  power 
supplied  to  the  furnace;  (4)  lower  power  losses  in  the 
electrodes;  (5)  greater  regularity  of  operation  of  the 
furnace,  therefore  less  wear  and  tear  on  workmen  and 
management  and  greater  uniformity  of  product. 

The  furnace  on  which  this  installation  is  made  is  an 
open-top  furnace  of  the  usual  ferro-alloy  type.  The 
working  space  is  12  ft.  x  20  ft.  (3.6  m.  x  6  m.), 
elliptical  in  shape.  It  is  rated  at  1,800  kw.,  three- 
phase,  the  electrodes  being  spaced  in  line.  Primary 
current  is  received  at  44,000  volts,  60  cycles,  and  is 
transformed  to  68  volts.  The  three  electrodes  are  each 
32  in.  (80  cm.)  in  diameter  and  extend  up  into  the 
tamping  house,  12  ft.  (3.6  m.)  above  the  charging  floor. 
The  total  length,  when  a  new  section  has  just  been 
added  to  the  top,  is  24  ft.  (7.2  m.),  and  the  weight,  ex- 
clusive of  the  holder,  is  about  13,200  lb.  (6,000  kg.)  per 
electrode.  The  casing  is  formed  of  No.  18  sheet  iron 
(1.05  mm.),  riveted  together  to  the  correct  diameter  and 
provided  with  inwardly  directed  partitions.  One  section 
46  in.  (115  cm.)  long  weighs  approximately  110  lb. 
(50  kg.).  Welding  one  section  of  casing  into  place 
takes  one  welder  and  one  helper  four  hours.  Tamping 
in  about  2,000  lb.  (900  kg.)  of  electrode  mix  with 
pneumatic  rammers  takes  two  men  four  hours,  with 
one  helper  to  carry  mixture.  A  new  section  is  required 
at  each  electrode  every  five  to  fifteen  days,  according 
to  the  nature  of  the  ore  being  reduced  in  the  furnace 
and  the  current  taken  by  the  electrode.  Holders  and 
electrodes  are  suspended  by  wire  cables  controlled  by 
hand  in  the  controller  house,  which  is  located  at  the 
side  of  the  furnace. 

The  ore  used  was  Caucasian  dioxide  ore  of  high  grade, 
56  per  cent  manganese,  with  not  sufficient  iron  for  pro- 
ducing 78  per  cent  ferro-manganese  and  not  sufficient 
silica  to  give  a  proper  slag  volume  in  the  furnace. 
In  nineteen  days'  running  current  was  off  the  furnace 
twenty-four  hours,  but  not  on  account  of  the  electrodes. 
The  electrode  consumption  amounted  to  21  ft.  2i  in. 
(6.4  m.)  on  all  three  electrodes,  representing  10,600  lb. 
(45,600  kg.)  of  baked  carbon  electrode  consumed.  Dur- 
ing the  same  period  the  energy  consumption  was  723,- 
300  kw.-hr. 

In  this  period  there  were  no  abnormalities  of  any  kind 
in  the  product,  the  slag,  the  labor  required  or  super- 
intendence. On  the  other  hand,  there  were  no  interrup- 
tions of  current  whatever  on  account  of  the  electrodes, 
no  poor  joints,  no  breakages,  no  stumps,  no  "grave- 
yard" for  discarded  electrodes. 

This  type  of  electrode,  called  the  "Soderberg"  elec- 
trode, was  installed  by  Electrokenrisk  Industri,  a  com- 
pany which  has  operated  such  electrodes  in  Norway. 
The  information  was  presented  by  G.  W.  Richards 
before  the  recent  Cleveland  (Ohio)  meeting  of  the 
American  Electrochemical  Society. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
■of  Electric  Light,  Power  and  Heat 


Power  of  Regulation  Involves 
Obligation  to  Protect 

AS  PART  of  the  publicity  program  now  being-  carried 
^  on  by  the  Consumers'  Power  Company  of  Michigan 
in  connection  with  its  sale  of  preferred  stock  to  cus- 
tomers, J.  B.  Wootan,  director  of  publicity,  has  addressed 
within  the  past  two  months  the  Rotary  clubs,  chambers 
of  commerce  and  other  business  organizations  in  about 
twenty  cities  served  by  the  company.  In  these  addresses 
he  not  only  presents  the  reasons  for  the  sale  of  stock 
but  discusses  in  an  interesting  manner  questions  of 
public  relations. 

Basing  his  remarks  on  the  proposition  that  "the 
power  to  regulate  involves  the  obligation  to  protect," 
he  reminds  the  public  that  when  it  assumes  the  right 
to  regulate  public  utilities  it  thereby  takes  upon  itself 
the  obligation  to  protect  that  utility  in  its  rights  and 
privileges.  It  is  pointed  out  that  the  public  utility  is 
fundamentally  a  mutual  interest  proposition  and  that 
the  public  first  recognized  this  fact  when  it  assumed 
the  right  to  regulate  the  utility.  Drawing  an  analogy 
between  the  franchise  of  citizenship  and  the  franchise 
of  the  public  utility,  Mr.  Wootan  states:  "When  the 
state  gives  me  my  franchise  as  a  citizen  it  imposes  upon 
me  under  that  franchise  certain  duties  and  obligations, 
but  it  bestows  upon  me  certain  rights  and  privileges 
for  me  to  enjoy.  The  state  sees  that  I  cannot  meet  my 
obligations  nor  perform  my  duties  unless  I  am  fully 
protected  in  the  execution  of  my  rights  and  the  enjoy- 
ment of  my  privileges.  Therefore  it  very  wisely  throws 
about  me  an  arm  of  protection  and  sees  to  it  that  I  am 
fully  protected  in  these  rights  and  privileges  so  that  I 
am  able  to  become  and  remain  a  good  citizen. 

"Now,  the  same  state  confers  upon  me  a  franchise, 
which  is  nothing  more  nor  less  than  a  permit  to  do 
business,  to  carry  on  a  public  utility,  and  under  this 
franchise  the  state  imposes  certain  duties  and  obliga- 
tions for  the  utility  to  meet,  but  it  also  bestows  certain 
rights  and  privileges  for  the  utility  to  enjoy.  It  is 
impossible  for  the  utility  to  meet  these  obligations  and 
duties  unless  it  is  fully  protected  in  the  enjojTnent  of 
its  rights  and  privileges,  and  it  is  at  this  point  where 
the  state's  obligation  begins.  It  is  here  that  the  state 
must  see  that  'the  power  to  regulate  involves  the  obliga- 
tion to  protect'  and  that  unless  the  state  performs  its 
part  of  this  contract  the  utility  cannot  fully  perform 
its  part. 

"Under  this  franchise  the  first  duty  imposed  upon  the 
utility  is  that  of  Tendering  adequate  public  service.  It 
can  do  this  by  one  means  only,  and  that  is  by  means 
of  an  adequate  rate  for  the  sei-vice.  Therefore,  while 
the  primary  duty  of  the  public  utility  is  to  render  ade- 
quate service,  the  primary  duty  of  the  state  is  to  see 
that  it  gets  an  adequate  price  for  the  service.  Here  is 
the  principle  of  mutual  interest  visualized.  The  com- 
munity must  have  adequate  service.     It  can  get  it  by 


paying  an  adequate  price.  It  follows  therefore  that  the 
only  kind  of  a  public  utility  that  is  worth  while  to  a 
worth-while  community  is  a  prosperous  utility.  When 
the  question  is  asked,  therefore:  'Why  is  it,  if  your 
securities  are  so  attractive  to  investors,  that  you  have  to 
come  now  and  then  to  the  city  commission  or  state  com- 
mission and  ask  for  an  increase  in  your  rates?"  It,  of 
course,  answers  itself.  One  realizes  that  the  first  prin- 
ciple of  good  merchandising  is  to  see  to  it  that  the  sell- 
ing price  is  right,  and  also  that  the  public  utility's  sell- 
ing price  must  be  right  or  it  cannot  serve,  and  that  if 
the  price  is  right  the  rate  of  return  must  be  right.  Fur- 
thermore, it  is  not  a  favor  the  utility  is  asking  of  the 
community  when  it  applies  for  an  increase  in  its  rate 
for  service;  rather,  it  is  a  favor  the  utility  is  doing  the 
community,  or,  still  better,  it  is  the  utility  keeping  faith 
with  the  community,  because  the  utility  knows  when  the 
rate  falls  below  a  fair  level  and  the  public  holds  the 
power  of  adjusting  the  rate." 

In  all  of  his  addresses  Mr.  Wootan  emphasizes  as  the 
crux  of  the  whole  proposition  that  the  public  utility 
was  designed  to  be  a  business  enterprise  and  never  a 
political  football,  a  public  servant  that  must  serve,  and 
that  when  it  is  dealt  with  as  a  political  football  or 
anything  else  other  than  a  business  enterprise  it  cannot 
adequately  function  as  a  public  servant. 

The  speaker  does  not  talk  stock  selling.  He  does, 
however,  go  into  the  needs  confronting  the  company 
and  the  community  and  describes  what  the  company  is 
doing  to  meet  these  problems. 


D 


Depreciation,  Amortization,  Obsolescence 
and  Similar  Topics 

By  Kassandra 

DEPRECIATION,  amortization,  obsolescence,  de- 
ed maintenance,  sinking  fund,  periodic  pay- 
ments— some  of  these  terms  are  used  at  times 
interchangeably  as  if  they  represented  exactly  the  same 
thing.  What  is  very  important  is  that  they  all  have  a 
common  basis  in  that  at  the  start  there  is  a  capital 
expenditure  of  some  definite  amount,  call  it  A  or  X, 
$100  or  100  per  cent.  Then  we  look  forward  to  some 
future  time  or  date  when  this  amount,  A  or  X,  $100  or 
100  per  cent,  or  whatever  it  may  be,  shall  (on  the  same 
basis)  be  something  like  B  or  Y,  or  $20  or  10  per  cent, 
or  nothing  at  all.  When  the  amount  is  nothing  at  all, 
then  the  full  life  of  the  property  has  been  reached. 
When  the  amount  at  the  end  of  this  period  is  the  scrap 
value,  again  the  period  of  time  is  the  useful  life  of  the 
property. 

All  these  terms  of  depreciation,  amortization,  etc., 
have  to  do  with  the  idea  that  at  the  end  of  some  period 
of  time  the  property  will  be  worth  less  than  at  the  start 
and  that  during  the  period  of  life  it  is  desirable  to  earn 
or  set  aside,  over  and  above  the  dividends  or  interest 
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or  fair  return  to  the  owners  for  the  use  of  their  prop- 
ei'ty,  a  sum  of  money  which  will  put  the  owners  in  the 
same  position  they  occupied  at  the  start. 

Here  the  Question  of  inflation  or  deflation  comes  in. 
If  I  had  property  worth  $1,000  ten  years  ago  which 
provided  me  with  an  income  of  $50  a  year,  or  enough  to 
buy  a  good  suit  of  clothes  at  the  prices  then  obtaining, 
what  should  I  have  today  to  be  in  the  same  position — 
$1,000,  which  will  give  me  $70  a  year  at  present  interest 
rate,  or  $701.35,  which  at  present  interest  rate  will  give 
me  $50,  the  same  I  used  to  get,  or  $1,300,  which  at 
present  interest  rate  will  give  me  $91,  just  about  enough 
to  buy  the  same  suit  of  clothes  I  used  to  get  for  $50? 

It  is  obvious  that  this  is  merely  a  question  of  the 
bargain  made.  If  I  had  $1,000  to  be  repaid  at  a  later 
date,  the  borrower  must  return  that  $1,000.  If  I  rent 
a  house  to  be  returned  in  good  order  and  condition,  I 
am  entitled  to  a  return  of  that  house  and  nothing  more 
or  less  even  if  its  value  has  changed. 

Capital  Must  Be  Figured  on  Dollar  Basis 

The  general  opinion  is  that  an  investor  in  a  public 
utility  has  loaned  dollars,  whether  he  owns  common 
stock  or  bonds,  and  is  entitled  to  a  return  of  his  dollars 
and  on  his  dollars  irrespective  of  inflation  or  deflation. 
This,  however,  is  a  matter  not  yet  settled.  Let  us,  how- 
ever, figure  on  the  dollar  basis,  since  the  dollar  basis 
clearly  does  apply  to  all  bonds  and  preferred  stock  and 
also  applies  to  all  book  values  which  are  essential  in 
dollars.  The  point  is  that  the  difference  between  the 
initial  and  the  final  book  value  (in  dollars)  must  be 
provided  for  during  the  life  of  the  property. 

If  a  property  is  worth,  or  rather  is  on  the  book  for, 
$100,000  in  1920,  and  is  going  to  be  scrapped  for  $10,- 
000  in  1940,  then  $90,000  must  be  provided  during  the 
life  between  1920  and  1940.  The  straight-line  method, 
so  called,  assumes  that  one-twentieth  of  the  $90,000  is 
provided  each  year  and  returned  to  the  owners  each  year. 
In  this  case  their  investment  decreases  each  year  and 
the  cash  payment  for  dividends  decreases  each  year. 

The  sinking-fund  method  assumes  that  some  less 
amount  is  provided  each  year,  but  instead  of  being  re- 
turned to  the  owners  at  once,  it  is  invested  in  a  sinking 
fund  which  earns  interest  so  that  at  the  end  of  the 
twenty  years  it  provides,  together  with  the  scrap  value, 
enough  to  return  the  whole. 

As  a  matter  of  fact,  however,  the  life  of  any  property 
is  uncertain,  and  what  is  more  important,  its  value  does 
not  decrease  regularly  so  much  each  year,  but  very 
irregularly.  An  orchard  appreciates  during  the  time 
the  trees  are  growing.  Any  business  appreciates  while 
it  is  being  built  up.  An  automobile  appreciates  just 
after  it  is  bought,  then  depreciates  very  rapidly  (in 
sale  value)  the  moment  it  becomes  second-hand,  then 
depreciates  more  slowly.  In  the  fall,  when  there  is  no 
buying  demand,  a  second-hand  automobile  is  not  worth 
so  much  as  it  will  probably  be  worth  the  following 
spring.  The  man  who  holds  it  during  the  winter  ex- 
pects even  the  second-hand  automobile  to  appreciate 
enough  during  the  winter  to  pay  for  storage  charges, 
although  in  the  spring  he  knows  that  it  will  depreciate 
in  price  during  the  summer  even  if  not  used  at  all.  It 
follows  that  even  if  we  know  exactly  the  total  life  of 
a  piece  of  property,  it  is  almost  impossible  to  say  just 
how  much  it  depreciates  each  year.  We  can  see  this  if 
we  carry  the  idea  one  step  further  and  attempt  to  say 
just  how  much  the  depreciation  was  each  month  or  day 
or  hour. 


If  I  should  buy  an  automobile  for  $2,000  and  use  it 
one  month,  I  might  not  be  able  to  sell  it  second-hand 
for  $1,500  and  yet  I  probably  would  not  sell  it  for  $2,100 
if  it  had  turned  out  to  be  what  I  wanted,  because  I 
would  not  want  to  take  the  trouble  of  buying  another 
and  running  the  risk  that  it  would  not  be  so  good  as 
the  first  one.  It  would  be  stupid  for  me  to  mark  off 
$500  on  my  books  the  moment  the  car  became  second- 
hand, and  in  fact  there  can  be  no  rules  applicable  to  all 
cases.  The  amount  to  be  marked  off  for  depreciation 
in  each  day  or  month  or  year  is  clearly  a  matter  of 
judgment.  The  only  rule  to  be  laid  down  is  that  the 
whole  amount  must  be  marked  off  during  the  whole 
period,  though  it  is  reasonable  that  there  should  be  a 
definite  plan.  The  straight-line  method  calls  for  mark- 
ing off  the  same  amount  each  year. 

The  sinking-fund  method  provides  for  marking  off 
nothing  until  the  end,  but  accumulating  enough  to  do 
all  the  marking  off  at  once.  This  may  be  done  by  put- 
ting the  same  number  of  dollars  into  the  sinking  fund 
each  year,  but  it  may  also  be  done  by  setting  aside  a 
portion  of  the  gross  earnings,  or  of  the  net  earnings, 
or  of  the  surplus  over  dividends,  provided  only  that 
more  is  set  aside  to  accomplish  the  work  at  the  end  of 
the  period.  The  sinking  fund  may  be  built  up  at  the 
start  at  the  expense  of  dividends.  In  this  case  the 
dividends  will  be,  apparently,  very  large  toward  the  end. 

Vice  versa,  all  the  profits  over  operating  expenses 
may  be  paid  out  in  dividends  at  the  start.  In  this  case 
when  the  property  gets  old  all  the  earnings  may  be 
needed  for  the  sinking  fund  if  it  is  to  provide  for  the 
return  of  the  property  after  its  life  has  ended.  The 
dividends,  in  fact,  may  turn  into  "Irish  dividends." 

The  whole  thing  is  a  matter  of  judgment,  not  of  rules 
or  of  mathematics,  and  the  best  judgment  would  seem 
to  be  to  pay  at  first  as  dividends  or  return  on  the  invest- 
ment just  enough  to  attract  capital,  but  no  more  than 
enough;  then  to  put  all  the  rest  of  the  earnings  into  the 
sinking  fund  or  reserve.  This  method  should  be  fol- 
lowed for  several  years  at  least.  When  a  better  idea  is 
obtained  of  the  probable  life  and  actual  earning  power, 
then  the  dividend  should  be  revised  and,  of  course,  a 
change  in  the  dividend  means  a  change  in  the  amount 
available  for  sinking  fund  in  reserve. 

How  Shall  Sinking  Fund  Be  Invested? 

In  the  case  of  a  utility,  the  change,  when  finally  the 
life  of  the  property  can  be  more  accurately  forecast,  may 
be  in  the  rates  or  earnings  instead  of  in  the  dividend. 
The  question  of  whether  a  sinking  fund  or  a  reserve 
should  be  invested  in  the  property  or  in  outside  securi- 
ties is  important,  but  important  for  reasons  entirely 
different  from  those  usually  discussed.  A  sinking  fund 
or  reserve  invested  in  bank  loans  or  securities  that  are 
readily  salable  is  just  like  keeping  a  big  cash  reserve. 
Such  a  cash  reserve  is  extremely  useful  in  case  of  a 
panic  or  squeeze,  but  if  kept  in  a  form  to  be  really 
available,  it  is  apt  to  command  only  a  small  interest 
rate — i.e.,  to  earn  but  a  small  return. 

Except  for  availability  in  case  of  a  panic,  a  reserve 
or  sinking  fund  is  best  invested  in  the  property  itself. 
When  so  invested  it  is  a  littie  iiarder  to  see  that  it  is 
earning  interest  just  as  much  as  the  original  invest- 
ment, but  it  is  earning  interest  just  the  same,  even  if 
the  dividends  are  declared  as  a  percentage  on  the  whole 
investment.  Often  the  actual  reason  for  investing  the 
reserve  in  the  property  is  that  in  this  way  the  surplus 
and  reserve  are  mixed  together  and  the  books  always 
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show  a  surplus.  This  is  as  it  should  be,  since  such  a 
method  by  most  laws  permits  dividends.  In  the  case  of 
a  utility  it  is  much  more  important  that  the  return  on 
the  investment  should  be  kept  uniform  so  as  to  attract 
new  capital  than  it  is  that  the  sinking  fund  or  appropria- 
tion for  reserve  should  be  kept  uniform.  The  commis- 
sioners can  wisely  provide  for  rates  that  will  build  up 
reserves  in  good  times  so  as  to  keep  rates  lower  in  bad 
times;  but,  of  course,  it  is  essential  that  if  reserve 
appropriations  are  kept  low  in  bad  times,  they  should  be 
built  up  in  good  times. 

One  further  point  may  be  discussed,  the  claim  of 
certain  railroad  people  that  utilities — or  at  least  that 
their  railroads — do  not  depreciate  at  all  so  long  as  they 
run.  This  is  absurd,  and  yet  the  conclusion  that  no 
reserve  need  be  accumulated  has  a  modicum  of  reason 
in  it.  A  I'ailroad  with  its  ties,  tracks  and  equipment 
all  half  worn  out  may  still  function  as  well  as  if  it 
were  new,  and  its  owners  will  be  entitled  to  a  return  on 
their  original  investment.  If,  however,  they  are  figur- 
ing that  the  road  will  last  forever,  they  are  taking  a 
risk,  and  if  the  road  disappears,  they  lose  their  all.  It 
would  be  wiser  for  them  to  build  up  a  reserve,  and  it 
would  be  wiser  for  the  public  (through  the  commission- 
ers)  to  give  them  rates  that  will  build  up  a  reserve 


capital — the  capital  of  the  workingman  who  has  saved. 
Sinking  fund  or  reserves  must  be  high  enough  to  pro- 
tect the  capital  of  the  man  who  has  worked  and  saved, 
but  sinking  fund  and  reserve  need  not  be  figured  on  any 
mathematical  basis,  or,  if  so  figured,  the  capital  of  the 
workingman  must  be  preserved  in  accordance  with  the 
understanding  under  which  he  saved  and  invested. 

The  question  of  what  should  be  done  in  view  of 
various  tax  laws  and  also  in  view  of  various  rulings  of 
commissions  is  sometimes  raised.  This  is  something 
that  cannot  be  dealt  with  generally.  Each  company, 
according  to  the  tax  laws  by  which  it  is  governed  and 
the  rulings  of  its  commission,  must  do  the  best  it  can 
and  use  its  best  judgment  in  each  case. 


City's  Industrial  Growth  Depends 
on  Power  Supply 

HOW  the  industrial  growth  of  a  city  depends  to  a 
large  extent  on  the  adequacy  of  its  electric  power 
supply  is  the  chief  topic  in  a  series  of  full-page 
advertisements  which  the  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore  has  been  run- 
ning in  the  daily  papers  as  part  of  its  industrial  power 
campaign.     In  the  three  typical  advertisements  shown 
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rather  than  have  railroad  rates  and  railroad  dividends 
based  on  the  theory  that  a  railroad  will  last  forever. 

Turnpikes  went,  toll  bridges  went,  some  street  rail- 
roads have  gone,  the  waterworks  of  ancient  Rome  went. 
Why  should  American  railroads  last  forever?  This,  like 
the  other  questions  of  depreciation,  amortization  and 
obsolescence,  is  a  matter  of  judgment. 

The  owners  of  the  property,  together  with  the  public 
and  the  commissions,  whose  power  to  fix  rates  make 
them  the  real  owners,  must  figure  the  future  as  nearly 
as  they  can.  They  must  fix  rates,  dividends  and  resei've 
or  sinking  fund  so  that  in  the  final  event  every  one 
.shall  have  been  treated  fairly.  Further,  as  fast  as  more 
definite  knowledge  of  the  future  is  obtained  rates,  divi- 
dends and  sinking  funds  or  reserves  must  be  adjusted 
accordingly. 

There  is  no  general  rule  except  that  all  these  rates, 
dividends  and  reserves  must  be  considered  together  as 
well  as  separately.  Rates  must  be  low  enough  to  get  the 
business  and  yet  high  enough  to  pay  dividends  and 
reserve.     Dividends  must  be  high  enough  to  attract 


here  the  relation  of  power  supply  to  the  city's  growth  is 
emphasized  and  the  details  of  an  exclusively  electrical 
installation  in  one  of  the  large  industrial  plants  are 
given  to  demonstrate  that  it  is  "cheaper  to  buy  power 
than  to  make  it."  In  all  of  the  advertisements  the  prog- 
ress and  development  of  the  city  is  coupled  with  the 
service  rendered  by  the  electric  utility. 


Ninety  per  Cent  of  Employees  Are 
Stockholders 

NINETY  per  cent  of  the  1,200  employees  of  the 
Iowa  Railway  &  Light  Company  have  become  stock- 
holders in  the  company  as  the  result  of  a  recent  "drive." 
Stock  was  sold  to  employees  at  a  slight  discount,  while 
other  subscribers  paid  the  par  value.  Seven  per  cent 
preferred  was  offered  to  employees,  who  paid  for  it 
either  in  cash  or  on  semi-monthly  payments  of  $5  per 
share.  For  the  past  year  the  company  has  offered  its 
preferred  stock  to  customers  on  weekly  or  monthly  pay- 
ments and  many  are  now  holders  of  the  securities. 
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Generators,  Motors  and  Transformers 

The  Arc  Generator  as  an  Engineering  Mechanism. — 
Details  of  construction  and  control  equipment  for  the 
Elwell-Poulsen  arc  generators  for  radio  communica- 
tion.— London  Electrician,  Dec.  3,  1920. 

The  Quench  Transformer. — One  of  the  reasons  why  a 
flash-over  on  a  line  insulator  is  so  dangerous  when  it 
occurs  on  a  transmission  system  of  great  electrostatic 
capacity  is  that  the  high  charging  current  of  the  line 
tends  to  maintain  a  power  arc  across  the  insulator.  An 
ordinarj'  arcing  ground  suppressor  cannot  be  relied 
upon  to  quench  the  arcing  ground  if  the  capacity  exceeds 
a  certain  value.  Professor  Petersen  in  Darmstadt  has 
found  that  arcing  grounds  are  very  effectively  quenched 
if  the  transformer  neutral  is  grounded  through  a  large 
choking  coil  with  an  inductance  such  as  to  give 
resonance  with  the  line  capacity.  The  choking-coil  cur- 
rent and  the  line-charging  current  then  will  both  pass 
through  the  arc,  but,  being  of  opposite  phase,  will  cancel 

out,  leaving  only  a 
small  residual  cur- 
rent, which  usually 
is  not  sufficient  to 
sustain  the  arc.  An- 
other similar  device, 
the  so-called  quench 
trans  former,  has 
been  proposed  by  R. 
Bauch.  It  consists 
of  an  ordinary  star- 
connected  trans- 
former,  grounded  at 
the  neutral  point, 
which  is  provided  with  an  extra  winding  in  the  form  of 
an  open  delta.  The  auxiliary  winding  is  closed  through 
an  inductance  coil  as  indicated  in  the  figure.  When  a 
flash-over  occurs  on  either  line  in  the  three-phase 
system,  the  field  distribution  in  the  transformer  will  be 
strongly  distorted  and  an  equalizing  current  will  be  set 
up  in  the  auxiliary  winding  This  current,  owing  to  the 
effect  of  the  inductance  coil,  will  have  a  strongly  lagging 
phase  displacement  with  i-espect  to  the  primary  voltage. 
A  corresponding  current  will  pass  through  the  primary 
neutral  to  ground,  and  if  the  choking  coil  has  the  right 
value  of  inductance,  the  grounding  arc  will  be  quenched 
in  much  the  same  way  as  if  the  transformer  had  been 
grounded  through  a  Petersen  coil.  The  Bauch  trans- 
former is  said  to  be  very  easily  adjusted  to  suit  the  line 
''.apacity,  but  for  systems  where  the  capacity  is  fre- 
quently changed  by  switching  operations  an  arrangement 
is  recommended  whereby  the  choking  coil  may  be 
periodically  changed  from  one  extreme  value  of  induct- 
ance to  another  within  a  time  of  three  seconds.  An 
arcing  ground  thus  is  quenched  after  three  seconds  at 
most,  whatever  value  the  line  capacity  happens  to  have 
at  the  moment.  It  is  not  necessary  to  use  a  special  trans- 
former for  arc  quenching,  an  ordinary  three-phase  trans- 
former with  a  Bauch  auxiliary  winding  giving  just  as 
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good  service  even  when  it  is  at  the  same  time  used  in 
ordinary  operation.  —  Elektrotechnische  Zeitschrift, 
Oct.  21,  1920. 

Lamps  and  Lighting 

Lighting  of  Shoe  Factories. — A.  L.  Powell  and  J.  H. 
KURLANDER. — A  study  of  the  various  operations  per- 
formed in  shoe  factories,  in  order  to  determine  how  the 
lighting  can  best  be  laid  out  to  meet  manufacturing 
requirements.  The  writers  hold  that  there  is  still  room 
for  investigation  along  this  line. — Transactions  I.  E.  S., 
Nov.  20,  1920. 

Calculation  of  the  Lighting  Installation. — A.  S. 
Turner,  Jr. — Three  principal  methods  are  explained  for 
use  in  calculating  illuminations,  (1)  point-by-point 
method,  (2)  flux-of-light  method,  (3)  modified  flux-of- 
light  method.  Extensive  curves  and  tabular  data  for 
practical  applications  are  included. — Bulletin  L.D.-117, 
Edison  Lamp  Works,  June,  1920. 

United  States  Army  Searchlamps. — CHESTER  LlCHT- 
ENBERG. — A  comprehensive  article  giving  the  most  im- 
portant development  in  army  searchlamps,  mostly  port- 
able, for  such  exacting  service  as  locating  airplanes. — 
Journal  Franklin  Institute,  November,  1920. 

Generation,  Transmission  and  Distribution 

Wooden-Pole  Design. — H.  Ott. — A  line  diagram,  or 
abaque,  is  presented  which  permits  a  rapid  determina- 
tion of  necessary  cross-section  of  wooden  transmission- 
line  poles  for  given  span,  conductor  area  and  pole  length. 
— Elektrotechnik  and  Maschinenbau,  Oct.  24,  1920. 

German  Power  Practice. — Modern  power-plant  oper- 
ation was  discussed  at  a  meeting  of  German  engineers 
some  time  ago.  One  of  them,  in  dealing  with  the 
insulator  question,  said  that  deterioration  of  cemented 
insulators  of  the  pin  and  cap  type  is  caused  by  the 
different  thermal  expansion  coefficient  of  cement  and 
porcelain.  In  modern  insulators,  however,  the  thermal 
expansion  has  been  made  almost  equal  by  mixing  the 
cement  with  crushed  porcelain.  Another  engineer,  in 
reporting  on  transmission-line  practice,  said  that  the 
greatest  strain  to  be  permitted  in  copper  conductors  is 
16  kg.  per  square  millimeter  (22,700  lb.  per  square 
inch).  For  span  length  250  m.  (820  ft.)  is  an  upper 
limit,  and  strain  poles  should  be  not  more  than  1  km. 
(0.62  mile)  apart.  Taking  into  consideration  the 
tendency  to  develop  corona,  the  speaker  suggested  the 
following  data  for  high-tension  lines: 


160,000 
100,000 
50,000 


Sq.Mm. 
35 
70 
150 


•  Area- 


Circ.  miid 

69,000 

1J8,000 

296,000 


Dwtance  Between 

Meters 
2 

2.5 
3 


Phases 
Feet 
6  56 
8.20 
9.84 


A  number  of  important  details,  such  as  protective  appa- 
ratus, methods  of  grounding,  etc.,  were  discussed  by 
other  speakers. — Elektrotechnische  Zeitschrift,  Aug. 
26,  1920. 
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Coal  -  Saving  in  the  Chemical  Industry.  —  David 
Brownlie. — Here  are  given  the  results  of  investiga- 
tions carried  out  during  the  last  nine  or  ten  years  into 
the  working  of  the  steam-boiler  plants  of  sixty  different 
chemical  works  in  Great  Britain.  The  net  working 
efficiency  of  these  sixty  plants  proved  to  be  only  about 
58  per  cent  and  it  is  contended  that  by  scientific  control 
this  could  have  been  readily  made  about  72'  per  cent. 
Complete  details  of  the  sixty  plants  tested  are  appended 
to  the  article. — London  Chemical  Trade  Journal,  Sep- 
tember, 1920. 

Power  Distribution  iw  Southern  Sweden. — Halden. — 
Skane  and  Blekinge,  the  two  southernmost  provinces  of 
Sweden,  are  supplied  with  electrical  energy  from  hy- 
draulic power  stations  belonging  to  two  companies,  Syd- 
svenska  Kraft  A.B.  and  Hemsjo  Kraft  A.B.,  which  have 
recently  combined  their  interests.  The  Sydsvenska 
power  company,  having  developed  several  falls  in  the 
River  Lagan,  with  an  installed  machine  capacity  of 
19,000  kw.,  distributed  in  1919  about  110,000,000  kw.-hr. 
over  its  50,000-volt  lines.  A  part  of  this  energy  was 
delivered  to  Danish  consumers  by  way  of  a  25,000-volt 
submarine  three-phase  cable  between  Helsingborg  and 
Helsingor.  The  Hemsjo  company  at  present  controls 
about  10,000  kw.,  the  figure  soon  to  be  raised  to  52,000 
kw.  Last  year's  total  of  delivered  energy  was  40,000,- 
000  kw.-hr.  Even  after  a  complete  hydraulic  develop- 
ment of  all  available  water  power,  the  energy  supply 
in  southern  Sweden  will  not  be  sufficient  to  meet  the 
demand,  and  it  is  therefore  proposed  to  link  up  the 
private  power  distribution  system  in  the  south  with  the 
big  state-cortrolled  hydi-aulic  power  station  at  Troll- 
hattan  by  a  120,000-volt  trunk  line. — Elektrotechnische 
Zeitschrift,  Oct.  28,  1920. 

Rapid  Determination  of  the  Current  Distribution. — 
S.  Austen  Stigant. — A  device  for  the  rapid  determina- 
tion of  the  current  distribution  on  the  line  side  of  a 
three-phase  interconnected-star  static  balancer  operat- 
ing on  a  four-wire  system. — Journal  Institution  of  Elec- 
trical Engineers,  London,  October,  1920. 

Pulverized  Coal  as  Fuel. — Lawford  H.  Fry. — A  brief 
survey  of  the  principles  involved  in  the  use  of  pulverized 
coal  as  a  fuel,  showing  that  common  sense  and  recogni- 
tion of  these  principles  are  more  important  than  adher- 
ence to  any  special  type  of  installation.  The  author 
discusses  the  subject  in  relation  to  the  use  of  powdered 
fuel  in  the  cement  and  metallurgical  industries  and  also 
on  locomotives  and  stationary  boilers. — London  Engi- 
neering, Nov.  12,  1920. 

Traction 

Railway  Electrification  in  Austria. — On  July  23,  1920, 
the  Congress  of  the  Austrian  Republic  decided  to  begin 
immediately  a  systematic  electrification  of  the  Austrian 
state  railroads.  That  day  a  bill  was  passed  which  con- 
tained not  only  a  detailed  program  of  the  work  but  also 
a  long  technical  supplement  stating  the  more  important 
engineering  considerations  of  the  proposition.  The 
work  is  to  start  at  once  on  certain  important  railroad 
stretches  in  mountain  districts,  aggregating  about  652 
km.  (405  miles)  and  representing  a  total  yearly  trans- 
portation, according  to  1913  statistics,  of  1,765,000,000 
gross  ton-km.  (1,080,000,000  ton-miles).  The  electrical 
energy  consumption  is  estimated  at  119,500,000  kw.-hr. 
a  year.  This  first  part  of  the  electrification  program  is 
to  be  completed  in  the  years  1920-1925  and  the  sum'  of 
5,096,000,000  Austrian  crowns  has  been  reserved  for  the 


work.  According  to  an  estimate,  the  expense  will 
be  absorbed  as  follows:  Power  plants,  452,000,000 
crowns;  distribution  lines  and  substations,  1,560,000,000 
crowns;  electric  locomotives,  2,260,000,000  crowns; 
alterations  of  present  plant  and  other  costs,  824,000,000 
crowns.  The  work  is  to  be  carried  out  with  complete 
electrification  in  view,  and  it  is  proposed  in  the  next 
twelve  or  fifteen  years  to  e.xtend  the  electrification  to  a 
second  group  of  lines  with  a  total  length  of  1,136  km. 
(700  miles),  a  transportation  total  of  2,213,000,000 
ton-km.  (1,350,000,000  ton-miles),  and  an  energy  con- 
sumption of  238,000,000  kw.-hr.  a  year.  After  comple- 
tion of  this  second  stage  of  the  work,  the  electrification 
will  embrace  40  per  cent  of  all  the  state  lines.  The 
necessary  electrical  energy  is  to  be  supplied  from  a 
number  of  hydraulic  stations,  the  state  having  acquired 
the  water  rights  of  twenty-four  waterfalls  aggregating 
125,000  hp.  During  the  first  constniction  period  four 
power  stations  will  be  erected,  namely,  at  Spuller-See, 
Rutz,  Stubach  and  IMallnitz,  with  a  total  generating 
capacity  of  96,000  hp.  The  power  is  to  be  distributed 
at  50,000  or  60,000  volts  to  substations  along  the  road. 
The  system  adopted  is  single-phase  supply  at  a  frequency 
of  16s  cycles,  and  a  contact-wire  pressure  of  15,000  volts. 
A  detailed  account  of  the  electrification  bill  and  its 
technical  supplement  is  to  be  found  in  the  Elektrotech- 
nik  und  Maschinenbau,  Oct.  9,  1920. 

Automatic  Substations  for  Alternating-Current  Rail- 
way Signal  Power  Supply — /. — H.  M.  JACOBS. — This  is 
the  first  of  two  articles  which  describe  the  application 
of  automatically  controlled  equipment  to  railway  alter- 
nating-current signal  substations  for  the  purpose  of 
maintaining  an  effectively  continuous  supply  of  power 
to  the  signals.  The  present  article  deals  with  that 
type  of  substation  in  which  the  reserve  power  supply 
is  a  secondary  commercial  source,  either  nearby  or 
distant,  and  the  concluding  article  treats  of  the  equip- 
ment used  in  the  substation  in  which  a  storage  battery 
and  converting  apparatus  constitute  the  reserve  supply. 
— General  Electric  Review,  November,  1920. 

Installations,  Systems  and  Appliances 

Heat  Losses  Through  Electrodes  of  a  Six-Ton  Heroult 
Furnace. — M.  R.  Wolfe  and  V.  de  Wysocki. — The  total 
heat  in  the  cooling  water  required  to  maintain  the  elec- 
trodes at  constant  temperature  was  123.1  kw.  Since 
650  kw.  was  supplied  to  the  furnace,  the  total  electrode 
loss  is  18.7  per  cent  of  the  power  used.  It  appears  from 
the  investigation  that  a  total  of  18.5  kw.  was  absorbed 
by  the  upper  cooling  contact  holders,  leaving  104.6  kw. 
absorbed  in  the  lower  water-cooled  rings. — Paper  pre- 
.^ented  at  the  meeting  of  the  American  Electrochemical 
Society,  Oct.  2,   1920. 

Motor-Control  Equipmeyit  and  Its  Application. — G.  J. 
KiRKGASSER  and  E.  W.  Seeger. — This  is  the  first  of  a 
series  of  articles  on  the  principles  and  application  of 
motor-control  apparatus. — Electrical  Revieiv,  Nov.  27, 
1920. 

Heat  Content  of  Steel  and  Slag  from  an  Electric 
Furnace. — A.  M.  Kuhlmann  and  A.  D.  Spillman. — 
Calorimetric  determinations  of  the  heat  content  of  liquid 
steel  and  liquid  slag  from  a  6-ton  Heroult  steel-casting 
furnace ;  also  determinations  of  the  heat  capacity  of  the 
solid  slag. — Paper  presented  at  the  meeting  of  the  Amer- 
ican Electrochemical  Society,  Oct.  2,  1920. 

Variable-Speed  Induction  Motors  for  Centrifugal 
Pumps. — M.  L.  Enger  and  W.  J.  Putnam. — It  is  shown 
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that  a  large  saving-  in  the  power  required  to  drive  cen- 
trifugal pumps  might  be  made  if  designers  and  opera- 
tors would  employ  variable-speed  drive  to  control  pump 
discharge  and  not  rely  entirely  on  throttling. — Engi- 
neering News-Record,  Dec.  9,  1920. 

Electrophysics  and  Magnetism 

Electrical  Phenomena  Occvrring  at  High  Levels  in 
the  Atmosphere. — S.  Chapman. — The  author  gives  an 
account  of  a  recent  .study  of  electricity  and  magnetism 
in  the  light  of  modern  understanding  of  the  constitution 
of  matter. — Journal  Institution  of  Electriral  Engineers, 
October,  1920. 

On  the  Electron  Theory  of  the  Metallic  State. — G. 
BORELius. — The  common  theory  assumes  that  conduct- 
ing electrons  move  freely  among  the  atoms  of  metal 
and  have  the  same  mean  kinetic  energy  as  gas  molecules 
at  the  same  temperature.  It  is  said,  however,  that 
other  consequences  of  this  theory  cannot  be  said  to 
agree  very  well  with  experimental  facts.  By  radical 
alterations  in  the  fundamental  assumptions  the  author 
discusses  thermo-electric  phenomena,  the  thermal  and 
electric  conduction  and  the  magnetic  and  galvanomag- 
netic  phenomena  in  the  light  of  his  revised  theory. — 
Philosophical  Magazine,  December,  1920. 

The  Constitution  of  the  Nickel-Iron  Alloys. — D.  Han- 
son and  Hilda  E.  Hanson. — An  investigation  into  the 
constitution  of  the  nickel-iron  alloys  in  which  special 
attention  has  been  given  to  ( 1 )  the  determination  of 
the  effect  of  small  quantities  of  nickel  on  the  critical 
points  of  pure  iron,  and  (2)  an  examination  of  Osmond's 
theory  of  the  nickel-iron  alloys  and  the  determination, 
if  possible,  of  the  "stable"  diagram  of  these  alloys. — ■ 
London  Engineering,  Nov.  5,  1920. 

Units,  Measurements  and  Instruments 

Spark-Over  Voltages  Through  Air. — W.  S.  Flight. — 
Published  data  connected  with  the  spark-over  voltages 
through  air  have  been  carefully  examined  and  additional 
tests  carried  out  where  no  information  was  available 
or  the  previous  results  were  inconsistent.  Some  of  the 
factors  which  must  be  taken  into  consideration  are 
spark  length,  shape  of  the  conductors,  proximity  of 
grounded  objects,  shape  of  the  insulator,  density  of  the 
air,  impurities,  rain,  composition  of  the  insulator,  elec- 
trical characteristics  of  the  circuit,  duration  of  applica- 
tion of  the  voltage,  initial  ionization  and  dielectrics  in 
series. — Beama,  November,  1920. 

Electromagnetic  Heat  Treatment  of  Carbon  Steci. — 
Lancelot  W.  Wild. — The  author  first  points  out  the 
necessity  for  a  very  accurate  control  of  tempei-ature 
during  the  heat  treatment  of  carbon  steel.  The  advan- 
tages of  electric  furnace  heatings  for  this  purpose  are 
pointed  out.  One  type  of  control  of  temperature  for 
these  furnaces  is  desci-ibed,  also  a  detector  which  de- 
pends upon  the  magnetic  properties  of  the  steel  being 
■    jated. — London  Electrician,  Nov.  12,  1920. 

Telegraphy,  Telephony  and  Signals 

Some  Characteristics  of  the  Frequency  Doubler  as 
Applied  to  Radio  Transmission. — T.  Minohara. — A  gen- 
eral analysis  is  given  of  the  theory  of  the  ferromagnetic 
frequency  doubler.  The  production  of  secondary  circuit 
energy  is  secured  either  by  the  induction  of  k  sinusoidal 
secondary  emf.  or  by  the  production  of  a  sharply  peaked 
"impulsive"  secondary  emf.  In  each  case  secondary 
i-esonance  is  employed  to  emphasize  the  desired  double 
frequency.      The    sinusoidal-wave    and    impulsive-wave 


systems  are  oscillographically  studied  and  compared  for 
different  types  of  secondary  load.  The  impulsive  system 
is  recommended  as  having  higher  efficiency  wherever  the 
frequency  is  sufficiently  low  to  avoid  excessive  iron-core 
losses  with  that  form  of  wave. — Proceedings  Institute 
of  Radio  Engineers,  December,  1920. 

Automatic  Telephony. — J.  H.  Reyner. — Three  princi- 
pal systems  of  automatic  telephony  are  discussed  as  fol- 
lows: (a)  When  the  power  required  to  operate  it  is 
.supplied  by  electromagnets  (Strowger  and  Siemens  sys- 
tems) ;  (b)  when  the  power  is  obtained  by  clutching 
electromagnetically  to  a  continuously  revolving  shaft 
(Lorimer  and  Western  Electric  systems)  ;  (c)  when  no 
moving  parts  other  than  relays  are  employed  (relay 
automatic). — Beama,  November,  1920. 

Miscellaneous 

Physical  Characteristics  of  Specialized  Refractories. 
— M.  L.  Hartmann,  a.  p.  Sullivan  and  D.  E.  Allen. 
— Tests  of  the  electrical  resistivities  of  nine  commer- 
cially used  refractory  materials  at  temperatures  up  to 
1,500  deg.  C.  Measurements  were  taken  while  heating 
up  slowly  and  while  cooling  down  slowly,  the  thermo- 
couple measuring  temperature  being  outside  the  speci- 
mens. The  amount  of  temperature  lag  thus  involved 
was  approximately  determined.  The  results  are  neces- 
sarily only  approximate,  but  show  the  relative  resistivi- 
ties of  the  different  materials  and  the  general  order  of 
magnitude  of  their  resistivities  up  to  1,500  deg.  C. — 
Paper  presented  at  the  meeting  of  the  American  Elec- 
trochemical Society,  Oct.  2,  1920. 

he  Diversion  on  St.  Laiorence  River. — Benjamin  F. 
Groat. — The  writer  gives  the  results  of  his  operation 
for  two  winters  of  a  submerged  weir  construction  for 
ice-diversion  works  in  the  South  Sault  Channel  of  the 
St.  Lawrence  River. — Canadian  Engineer,  Nov.  25,  1920. 

The  Work  of  the  Societe  Hydrotechnique  and  Its  Elec- 
tric Map  of  France. — The  Societe  Hydrotechnique  was 
founded  in  France  in  1912  for  the  purpose  of  carrying 
out  research  in  hydraulic  engineering.  The  society  has 
established  two  research  laboratories,  in  connection  with 
the  universities  in  Grenoble  and  Toulouse,  where  studies 
of  a  scientific  nature  are  conducted.  At  the  experiment 
station  at  Beauvert,  not  far  from  Grenoble,  there  are 
facilities  for  work  on  a  scale  comparable  with  conditions 
of  practice.  Investigations  are  now  under  way,  for 
instance,  on  methods  for  water-flow  measurement  and 
for  determination  of  turbine  efficiency.  We  have  re- 
cently referred  to  the  valuable  contributions  to  the 
theory  of  hydraulic  surges  which  have  come  forth  as  a 
result  of  the  work  of  one  of  the  sub-committees  of  the 
Societe  Hydrotechnique.  Another  committee  recently 
has  worked  out  for  publication  a  map  of  France  con- 
taining all  existing  electric  plants  and  distribution  sys- 
tems. The  map  is  issued  in  eighty-six  sheets,  to  the 
scale  1 :  200,000,  but  there  is  also  a  smaller  edition,  in 
the  scale  1 :  500,000.  which  comes  in  four  sheets.  The 
output  and  voltage  of  eveiy  generating  station  is  indi- 
cated on  the  map,  as  well  as  the  type  of  current  trans- 
mitted and  whether  the  station  is  hydraulic  or  thermic. 
The  electric  map,  however,  does  not  give  the  topo- 
graphical details,  but  is  printed  on  transparent  paper 
and  is  intended  to  be  put  on  top  of  the  ordinary  map. 
The  map  covers  more  than  1,200  plants.  It  may  be 
revised  at  any  time  by  comparison  with  a  standard 
copy  whi«h  is  constantly  kept  up  to  date  by  the  com- 
mittee.— Comptes  Rendiis,  June  24,  1920. 
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Cincinnati  Company  Creates  Permanent 
Financial  Structure 

LOOKING  to  the  establishment  of  a  permanent  finan- 
^cial  structure  sufficiently  flexible  to  meet  varying 
conditions  which  may  arise  in  the  future,  the  stock- 
holders of  the  Cincinnati  Gas  &  Electric  Company  have 
approved  the  proposal  of  the  company  to  authorize  an 
issue  of  $50,000,000  prior  lien  and  refunding  bonds 
running  forty  years  with  sinking-fund  provisions.  The 
bonds  will  be  issued  at  such  times  as  the  company's 
financial  needs  require  and  will  bear  such  interest  as 
the  market  conditions  at  the  time  of  sale  call  for.  Of 
the  $50,000,000  issue  $15,000,000  is  set  aside  to  refund 
present  outstanding  obligations. 

In  talking  with  a  representative  of  the  Electrical 
World  regarding  the  new  issue,  W.  W.  Freeman,  pi-esi- 
dent  of  the  company,  stated  that  it  does  not  at  present 
contemplate  an,  extensive  new  construction  program 
involving  a  large  expenditure  of  capital.  "This  $50,- 
000,000  authorization  has  been  made,"  said  Mr.  Free- 
man, "to  provide  a  more  flexible  form  of  security  than 
we  have  outstanding  at  present.  No  definite  interest 
rate  .has  been  stipulated,  but  under  the  provision  of  the 
bond  the  company  can  issue  a  series  of  the  securities 
at  an  interest  rate  to  conform  with  the  then  existing 
market  conditions,  which  will  do  away  with  excessive 
discounts  on  a  5  per  cent  or  6  per  cent  bond  when  high 
interest  rates  are  prevalent.  A  callable  feature  is  also 
included  whereby  a  series  of  the  bonds  bearing  a  high 
interest  rate  can  be  called  in  should  conditions  so 
indicate. 

"This  plan  will  enable  the  company  to  issue  securities 
to  meet  new  capital  expenditures  from  time  to  time  in 
the  required  amounts  and  at  the  necessary  interest  rates 
without  having  to  draw  up  a  new  form  of  Indenture 
each  time." 


Surcharge  and  Fuel  Charge  for  Cam- 
bridge Maximum-Rate  Customers 

A  SURCHARGE  of  1  cent  per  kilowatt-hour  and  a 
fuel  charge  at  the  rate  of  1 1  mills  per  kilowatt-hour 
for  each  dollar  or  fraction  thereof  in  excess  of  $5  per 
long-ton  coal  cost  at  the  plant  of  the  Cambridge  (M'ass.) 
Electric  Light  Company  were  authorized  to  be  added  to 
the  maximum  net  price  of  9  cents  per  kilowatt-hour 
to  domestic  and  commercial  lighting  customers  by  a 
decision  of  the  Massachusetts  Department  of  Public 
Utilities  recently  handed  down.  The  above  surcharge 
and  fuel  adjustment  charge  are  permitted  from  Jan.  1 
to  June  30,  1921,  inclusive,  unless  otherwise  ordered. 
The  company  sought  to  increase  its  maximum  net  rate 
from  9  to  12  cents  per  kilowatt-hour,  but  this  advance 
was  opposed  by  the  city  of  Cambridge  on  the  ground 
that  costs  are  receding  and  that  in  view  of  the  com- 
pany's   past    prosperity    and    improving    prospects    no 


change  in  maximum  rate  is  necessary.  The  commission 
felt  that  some  relief  should  be  granted,  as  the  company's 
net  earnings  since  July  1,  1920,  have  been  sufl^ient  to 
meet  operating  expenses  and  interest  charges  only.  The 
board  held  that  customers  paying  the  maximum  price 
should,  like  other  classes,  share  in  the  surcharge  and 
fuel  clau.se.  At  the  hearing  W.  E.  Holmes,  general  man- 
ager, pointed  out  that  the  cost  of  coal  to  the  company 
was  $12.07  per  ton  against  about  $4.50  in  1914. 


Super-Power  Transmission  Survey 
for  Northwest 

A  SUPER-POWER  transmission  survey  for  the 
Northwest  is  to  be  made  by  a  special  commission 
appointed  by  the  American  Association  of  Engineers.  To 
select  a  committee  to  investigate  the  project  and  draft 
plans  for  it  the  following  committee  has  already  been 
appointed:  J.  C.  Stevens,  F.  D.  Weber,  D.  C.  Henny, 
W.  H.  Cullers,  Paul  Lebenbaum,  F.  F.  Henshaw,  Percy 
A.  Cupper,  E.  R.  Cunningham,  R.  W.  Barnes,  0.  Laur- 
gaard,  Thomas  Pumphrey,  R.  H.  Dearborn,  William  S. 
Turner  and  L.  T.  Merwin. 

The  plans  also  involve  a  survey,  it  is  reported,  of  the 
available  power  on  the  Cowlitz,  Clockamas  and  Deschutes 
rivers. 


Providence  Utility  Waives  Right  to 
Increase  Rate  Under  Fuel  Clause 

ALTHOUGH  the  Narragansett  Electric  Lighting 
L  Company  of  Providence,  R.  I.,  under  an  agreement 
made  with  the  city  in  December,  1917,  is  entitled  to 
increase  its  rates  for  service  to  domestic  and  other 
small  consumers  one-half  cent  per  kilowatt-hour  for  the 
next  nix  months,  the  company  appeared  before  the  Public 
Utilities  Commission  on  Dec.  31  and  asked  permission 
to  waive,  temporarily  at  least,  this  right,  which  was 
granted. 

Under  a  fuel  clause  that  made  the  cost  of  $8  per 
long  ton  of  coal  of  14,500  B.t.u.  the  basis,  it  was 
agreed  that  for  every  decrease  or  increase  of  $5  or 
fractional  part  thereof  greater  than  one-half  in  the 
cost  of  coal  there  should  be  a  corresponding  change  in 
rates  of  5  mills  for  each  kilowatt-hour  sold.  Any  such 
change  to  be  effective  for  six  months  subsequent  to  the 
six  months'  period  over  which  the  cost  of  coal  was 
computed.  The  price  of  coal  to  the  company  has  aver- 
aged more  than  $10.50  for  the  past  six  months,  and 
under  the  agreement  the  company  would  be  entitled  to 
an  increase  of  one-half  cent  per  kilowatt-hour  for  the 
next  six  months. 

Instead  of  exercising  its  right  to  advance  the  rates 
accordingly  at  this  time  the  company  will  file  with  the 
commission  a  revision  of  its  present  fuel  clause  under 
the  existing  rate,  which  will  probably  result  in  no 
advance  being  made  to  small  consumers,  but  will  secure 
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the   company   against   any   loss   through   some   future 
arrangement. 

This  could  be  done  by  making  provision  that  when 
the  price  of  coal  drops  later  on  so  low  that  a  correspond- 
ing drop  of  a  cent  or  more  per  kilowatt-hour  in  the 
price  of  electricity  would  be  necessary  allowance  could 
he  then  made  for  the  loss  the  company  might  tempo- 
rarily incur  by  failing  to  take  its  present  one-half  cent 
increase. 

Consulting  Engineers  to  Consider  Joining 
Federation  at  Annual  Meeting 

ON  MONDAY  evening,  Jan.  17,  the  American  Insti- 
tute of  Consulting  Engineers  will  hold  its  annual 
meeting  at  the  Engineers'  Club,  New  York,  at  which 
time  the  ballots  for  vacancies  occurring  in  the  council 
will  be  counted  and  reports  of  officers  and  committees 
will  be  read.  The  report  of  a  special  committee  ap- 
pointed to  investigate  the  advisability  of  the  Institute's 
joining  the  Federated  American  Engineering  Societies 
will  be  presented  and  discussed.  The  topic  for  general 
discussion  will  be  "Engineering,  Pa.st  and  Future."  An 
informal  dinner  at  6:30  p.m.  will  precede  the  meeting. 


Growth  of  Customer  Ownership  in 
Byllesby  Securities 

1AST  year's  experience  in  selling  securities  of  com- 
^  panics  controlled  by  the  Byllesby  Engineering  & 
Management  Corporation  to  local  customers  affords  a 
good  indication  of  the  rapid  growth  of  this  plan.  O.  E. 
Osthoff,  vice-president  of  the  Byllesby  company,  made 
this  statement  to  a  representative  of  the  Electrical 
World  a  few  days  ago,  asserting  that  the  aggregate 
of  such  sales  for  1920  has  been  $6,200,000  par  value, 
an  increase  of  83  per  cent  over  1919.  The  total  for  all 
the  Byllesby  companies  since  the  beginning  of  the  move- 
ment in  1915  has  been  upward  of  $14,500,000.  The 
sales  for  1919  were  $3,388,100.  Taken  with  1920,  the 
two  years  cover  two-thirds  of  the  total,  while  1920 
covers  nearly  half.  This  growth  indicates  clearly,  Mr. 
Osthoff  said,  the  position  that  the  movement  is  taking 
in  the  utility  field. 

Retiring  Dlinois  Governor  Comes  Out 

Against  Commission  Abandonment 

ABANDONMENT  of  the  Public  Utility  Commission 
i\  at  this  time  would  leave  in  effect  for  an  indefinite 
period  schedules  that  were  for  the  most  part  fixed  at 
the  peak  of  prices,  retiring  Governor  Lowden  of  Illinois 
asserted  in  his  farewell  message  presented  to  the  first 
session  of  the  Legislature  on  Wednesday. 

"During  practically  the  entire  period  of  its  existence, 
since  .Ian.  1,  1914"  Governor  Lowden  said,  "the  commis- 
sion has  been  compelled  to  solve  not  only  the  usual 
problems  which  concern  an  enterprise  newly  created  but 
also  extraordinary  problems  of  an  ever-changing  char- 
acter. The  effect  of  the  war  in  its  relation  to  public 
utilities  was  not  seriously  felt  during  the  first  few 
months  that  it  raged.  The  commission  was  called  upon 
in  many  instances,  particularly  after  the  declaration  of 
war  by  the  United  States,  to  increase  the  rates  charged 
for  the  service  rendered  by  the  public  utilities,  if  they 
were  to  continue  to  function  efficiently  in  the  perform- 
ance of  their  duties  to  the  public.   Contrary  to  all  expec- 


tations, the  cessation  of  hostilities  in  November,  1918, 
did  not  retard  the  advance  in  prices,  but  they  continued 
to  increase  until  a  very  recent  period.  There  are  now 
many  indications  that  the  peak  in  prices  has  been 
reached,  and  that  in  the  absence  of  unusual  disturb- 
ances they  will  gradually  approach  the  level  of  prices 
obtaining  prior  to  the  war.  Should  this  prediction 
prove  to  be  correct,  we  may  reasonably  expect  that  so 
far  as  rates  are  concerned  the  time  of  the  commission 
will  be  as  fully  occupied  in  the  near  future  in  passing 
upon  applications  for  the  reduction  of  rates  as  in  the 
last  two  years  it  has  been  in  hearing  applications  for 
increases. 

"Were  the  power  to  regulate  rates  by  commission 
abandoned  at  this  time,"  Governor  Lowden  declared, 
"schedules  would  be  left  in  effect  for  an  indefinite  period 
which  for  the  most  part  were  fixed  at  a  time  when  the 
peak  in  the  prices  of  labor,  materials  and  supplies  en- 
tering into  the  cost  of  production  was  reached." 


Recommends  New  Jersey  Law  for  Right 
to  Make  Service  Extension  Rules 

AN  UNUSUALLY  large  number  of  complaints  were 
L  received  last  year  by  the  New  Jersey  Board  of 
Public  Utility  Commissioners,  it  is  stated  in  the  annual 
report  issued  a  few  days  ago,  because  of  the  refusal  of 
utilities  to  extend  facilities  and  supply  service  on 
application. 

These  complaints,  it  was  stated,  resulted  from  the 
utilities'  policy  of  refusing  to  make  service  extensions 
unless  the  prospective  customer  agreed  to  pay  the  cost 
therefor.  The  board  recommends  that  the  law  be 
changed  so  that  it  may  after  a  hearing  fix  just  and 
reasonable  rules  and  regulations  to  be  observed  and 
followed  by  utilities  in  making  extensions. 


Daylight  Saving  Again  Before 
New  York  Legislature 

ANOTHER  effort  will  be  made  at  this  session  of  the 
L  New  York  State  Legislature  to  kill  state-wide  day- 
light saving.  One  measure  would  repeal  daylight  saving 
entirely,  while  another  measure  would  provide  for  local 
option  thereon. 

The  state  seems  rather  clearly  divided  on  this  subject 
between  the  large  cities  and  the  rural  districts.  The 
Merchants'  Association  of  New  York  City  is  actively 
engaged  in  an  eflFort  to  procure  daylight  saving  not  only 
for  New  York  but  for  the  entire  eastern  district  of  the 
country. 

Contractors'  Executive  Committee 
to  Meet 

THE  annual  meeting  of  the  executive  committee  of 
the  National  Association  of  Electrical  Contractors 
and  Dealers  will  be  held  on  Jan.  24  and  25.  In  addition 
to  the  appointment  of  committee  chairman  and  the 
customary  business  there  will  be  a  further  report  on 
the  investigation  into  overhead  and  its  relation  to  the 
selling  price.  The  first  report  was  made  at  the  annual 
convention  this  fall  at  Baltimore,  and  at  that  time  the 
work  of  circularizing  the  manufacturers  and  jobbers 
on  this  topic  was  authorized.  It  is  the  results  of  this 
survey  that  will  be  presented  to  the  executive  committee 
meeting. 


January  8,  1921 


ELECTRICAL     WORLD 


HI 


The  association's  special  representative,  L.  W.  Davis, 
has  just  returned  from  a  two  months'  trip  in  the  Middle 
West,  where  more  than  fifty  new  members  were  secured. 
He  is  now  starting  on  an  extended  tour  of  the  Far 
West,  returning  through  the  South  in  March. 


One  Commission  for  Electric  Utilities 
Contemplated  for  New  York  State 

CONCENTRATION  of  regulatory  power  over  all  elec- 
tric light  and  power  companies  and  gas  companies 
in  New  York  State  in  the  hands  of  one  commission 
is  contemplated  by  Governor  Miller,  according  to  infor- 
mation made  public  this  week.  New  York  now  has  two 
commissions.  The  up-state  or  Second  District  commis- 
sion has  jurisdiction  over  all  utilities  except  those  of 
New  York  City,  which  comes  under  the  First  District 
Commission. 

It  is  Governor  Miller's  present  intention  to  ask 
the  State  Legislature  for  a  law  confining  the  activi- 
ties of  the  First  District  Commission  entirely  to  New 
York  City  traction  lines.  In  that  event  the  other  New 
York  City  utilities  will  come  under  the  supervision  of 
the  up-state  commission,  which  has  its  headquarters  at 
Albany. 

This  contemplated  action  is  in  line  with  the  announced 
economy  plan  of  the  new  state  administration,  which 
feels  that  the  up-state  comsmission  is  well  equipped  to 
handle  the  gas  and  electricity  regulation  for  the  entire 
state  without  division  of  authority  as  prevails  under 
the  present  arrangement. 


Power  in  the  Rubber  Industry,  Topic 
of  January  A.  I.  E.  E.  Meeting 

A  MEETING  of  the  American  Institute  of  Electrical 
Engineers  is  .scheduled  for  Jan.  14  at  the  Akron 
(Ohio)  Engineering  Society  rooms,  under  the  industrial 
and  domestic  power  committee  and  the  Cleveland  and 
Akron  Sections  of  the  Institute,  the  topic  of  the  tech- 
nical session  being  "Application  of  Electric  Power  in 
the  Rubber  Industry." 

The  morning  will  be  taken  up  with  the  meetings  of 
■•ihe  board  of  directors  and  committees,  and  the  afternoon 
Kill  be  devoted  to  an  inspection  trip  through  the  B.  F. 
Goodrich  plant. 

Federal  Power  Commission  Appro- 
priation Cut  to  $100,000 

INSTEAD  of  the  $482,065  requested  by  the  Federal 
Power  Commission  for  its  expenditures  for  the  next 
fiscal  year,  the  committee  on  appropriations  allowed  only 
$100,000.  The  item,  as  reported  by  the  committee,  has 
been  approved  by  the  House  of  Representatives,  but  an 
effort  will  be  made  to  increase  it  when  the  bill  reaches 
the  Senate. 

It  is  hoped  that  in  the  meantime  the  water- 
power  act  can  be  amended  so  as  to  allow  the  commission 
to  expend  this  appropriation  directly  for  salaries.  Hear- 
ings on  the  Esch  amendment  to  the  act  began  Jan.  5. 
If  the  amendment  is  not  passed  before  the  sundry  civil 
bill  becomes  a  law  a  deficiency  appropriation  will  be 
asked. 

Unless  additional  funds  are  made  available.  Secretary 
Merrill  has  advised  the  appropriations  committee,  it  will 
take  four  years  to  dispose  of  the  water-power  applica- 


tions now  before  the  commission.  He  points  out  that 
the  commission  is  required  to  pass  on  every  project 
with  due  consideration  of  the  plans,  the  design  and  the 
relation  of  the  scheme  to  other  projects  and  to  the 
general  plan  for  developing  the  stream  concerned  for 
navigation,  irrigation  or  power. 

To  make  it  absolutely  sure  that  water-power  leases 
shall  not  be  allowed  in  national  parks,  the  House  of 
Representatives  has  approved  a  proviso  that  none  of  the 
appropriations  allowed  the  commission  for  the  coming 
fiscal  year  is  to  be  expended  in  connection  with  any 
application  which  affects  a  national  park. 


A.  I.  E.  E.  Midwinter  Convention  Will 
Include  Six  Technical  Sessions 

THE  seventh  midwinter  convention  of  the  American 
Institute  of  Electrical  Engineers,  which  will  be  held 
in  New  York  City,  Feb.  16-18,  in  the  United  Engineer- 
ing Societies  Building,  33  West  Thirty-ninth  Street,  will 
include  six  technical  sessions,  visits  to  various  power 
plants,  a  dinner  dance  and  the  Edison  medal  presenta- 
tion, followed  by  a  lecture.  On  Wednesday,  Feb.  16,  the 
morning  will  be  devoted  to  registration  and  to  arrange- 
ments for  the  visits  to  the  power  plants,  which  will  be 
made  on  Wednesday  afternoon.  In  the  evening  there 
will  be  a  technical  session.  Thursday  morning  and 
afternoon  will  be  occupied  by  technical  sessions,  and  in 
the  evening  the  usual  dinner  dance  will  be  held  at  the 
Hotel  Astor.  There  will  be  technical  sessions  on  Friday 
morning  and  afternoon,  and  on  F'riday  evening  the 
Edison  medal  will  be  presented  to  Dr.  M.  I.  Pupin.  The 
subject  of  the  semi-popular  lecture  on  recent  advances 
in  science  which  will  follow  this  presentation  will  be 
announced  later. 

The  tentative  technical  program  of  the  convention  is 
as  follows: 

Wednesday,  Feb.  16 

Evening. — Opening  address  by  President  A.  W.  Berres- 
f ord ;  symposium  of  questionnaire  on  oil  circuit  breakers  for 
the  protective  devices  committee,  by  H.  R.  Woodrow;  "Tests 
or.  Oil  Circuit  Breakers,"  by  P.  Torchio.  (Moving  pictures 
and  oscillograph  records  of  switches,  at  the  instant  of 
failure. ) 

Thursday,  Feb.  17 

Morning. — Sub-committee  on  wires  and  cables,  standards 
committee:  "Permissible  Operating  Temperatures  of  Im- 
pregnated Paper  Insulation  in  Which  the  Dielectric  Stress 
is  Low,"  by  W.  A.  Del  Mar,  chairman. 

Afternoon. — Telephone  and  telegraph  committee,  D.  Mc- 
Nicoll,  chairman:  "Multiple  Use  of  Wires,"  by  S.  Rhoads; 
"Carrier-Wave  Telephony,"  by  F.  B.  Jewett  and  B.  Ghe- 
rardi. 

Friday,  Feb.  18 

Morning. — Instruments  and  measurements  committee,  F. 
V.  Magalhaes,  chairman:  "A  New  Design  of  Current 
Transformer,"  by  H.  B.  Brooks  and  F.  C.  Holtz;  "Regula- 
tion of  Frequency  for  Purposes  of  Measurements,"  by  P.  H. 
Smith;  "A  New  Type  of  Differential  Voltmeter,"  by  E.  D. 
Doyle;  "Variation  of  Eddy  Currents  in  Conductors  of  Dif- 
ferent Stranding,"  by  J.  A.  Cooke;  "Mechanical  Wave 
Analyses,"  by  F.  S.  Dellenbaugh;  "Stop  Watches,"  by  A.  L. 
Ellis. 

Afternoon. — Miscellaneous  session:  "Short-Circuit  Cur- 
rent of  Induction  Motors  and  Generators,"  by  R.  E.  Doherty 
and  E.  T.  Williamson;  "Hysteresis  Phenomena  with  Super- 
imposed Frequencies,"  by  W.  Fondiller;  "The  Longitudinal 
Flow  of  Heat  in  the  Windings  of  Electrical  Machinery,"  by 
C.  J.  Fechheimer. 
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Electric  Light  and  Power  Refunding  in 
1921  to  Be  Almost  $100,000,000 

A  COMPILATION  made  by  Dow,  Jones  &  Company 
give.s  $305,110,350  as  the  total  for  all  public  utility 
bond  and  note  is.sues  maturing  in  1921.  From  that 
compilation  the  Electrical  World  has  selected  all  of 
the  is.sues  amounting  to  $200,000  or  more  of  electric 
light  and  power  companies,  as  listed  below.  The  sum 
of  these  selected  issues,  all  of  which  is  not  necessary  for 
electrical  business,  as  a  number  of  the  companies  are  com- 
bination properties  and  there  is  no  way  of  telling  now 
for  which  branch  the  money  was  expended,  shows  that  a 
little  less  than  a  third  of  the  grand  total,  or  $97,504,800. 
is  the  amount  of  securities  that  the  electric  light  and 
power  companies  will  have  to  refund  in  one  way  or  an- 
other during  1921.  The  largest  of  these  is  $14,601,000 
in  three-year  notes  of  the  Puget  Sound  Traction,  Light 
&  Power  Company,  which  falls  due  June  1.  There  are 
only  six  other  issues  for  more  than  $3,000,000,  the 
largest  of  which  are  $10,000,000  in  two-year  notes  of 
the  Toledo  Traction,  Light  &  Power  Company,  due 
Dec.  1 ;  $8,254,700  in  notes  of  the  Consolidated  Gas,  Elec- 
tric Light  &  Power  Company  of  Baltimore,  due  Nov. 
15,  and  $7,500,000  in  one-year  notes  of  the  United  Gas 
Improvement  Company  to  be  paid  Feb.  1.  June  has  the 
largest  monthly  total,  $15,351,000,  followed  by  Novem- 
ber and  December,  with  $14,426,700  and  $14,143,100 
respectively. 


Due  Corporation 

.l;in.     I  East  St.  Louis  &  Suburban  Co. 

•lull.      I  American  Cas  &  Elep.  <^o 

.Ian.      I  Little  Rcxk  Ry.  &  Elec.  Co. . . 

.Ian.      I  Midille  West  I'tilitie.i  Co 

.Ian.      1  Pueblo  Trac.  tt  Lighting  Co. . . 

.Ian.      1  Dallas  Eleetric  Co 

.Ian.      I  Fensaeola  Electric  Co 

Jan.      I  Toledo  Heat  &  Lightinf^  Co..  . 

.Ian.      1  Decatur  Trac.  &  Electric  Co.  . 

.Ian.   13  Southern  California  Edison  Co 


Type  of  Security       Rate       .\mount 


Convertible .  ,  ,  . 

Notes 

One-year  note-s.. . 
Series  D  notes. .  . 
First  mortgage .  . 
Five-year  notes,. 
Two-year  notes. . 
First  mortgage.  . 
First  mortgage .  . 
Debentures 


$2,116,000 

1.500.000 

1.000.000 

1.000,000 

990,000 

750,000 

500,000 

336,000 

212,000 

1,000,000 


Total  for  ,Ianuary $9,404,000 


Feb. 
Feb. 
Feb. 

Feb. 
Feb. 
Feb. 


I'nited  Gas  Improvement  Co.. 
Newburgh  Lt,,  Ht.  &  Pwr.  Co 
Wisconsin-Minnesota 

Light  &  Power  Co 

Georgia-.AIabama  Power  C'o, .  . 
Greenfield  El.  l.t,  &  Pwr.  Co. 
Connecticut  Company 


One-year  notes,  . 
First  mortgage .  . 

One-year  notes. 
Two-year  bonds. 
Three-year  tiote.'^ 
Provisional  deb.. 


Total  for  February. 


Mar.  I  OklahoniaXias  &  Electric  Co. .  One-year  notes.  .  7 

Mar.  I  .Vnierican  fias  &  lOlectric  Co.  .  .  Three-year  notes  6 

\iar.  1  Pub.  Service  Ct>.  of  .\o,  Illinois  Debentures 6 

Mar.  I  Merchants"  Heat  &  LightC'o.. .  One-year  notes,  .  7 

Mar.  I  Consolidated  Power  Co Three-yearnotes  6 

Mar.  I  Richmond  Lt,,  Ht.  &  Pwr.  Co.  Two-year  notes,  7 

Mar,  I  Commonwealth  Pub.  Serv.  Co.  Two-year  notes.,  6 

-Mar,  I  Dayton  Electric  Light  Co First  mortgage.  .  5 


Total  for  Marcli. 


Apr. 
Apr. 
Apr. 
Apr. 
.\pr. 


I  Birmingham  Ry.,  Lt.  &  V.  Co.  Extension  notes.  6 

I  Manchester  Tr..  Lt.  &  P.  Co. .  First  mortgage  5 

I  Everett  R.v.  &  Electric  <^o. ..  .  First  mortgage  5 

I  Portland  Light  «t  Power  Co. .  .  First  mortgage  4', 

I  Fox  River  Valley  Ga-s  *  El.  Co.  First  mortKage  5 


Total  for  April. 


.May    1     Lacombe  Electric  Co First  niortgagi-, 

May    1      Mis.Houri  Elec.  Lt.  <fc  Pwt.  Co..  Second  mortgage 
May    I     Columbus,  Delaware  & 

Marion  R.R First  mortgage   . 

May  15     Monongahcla  \'aney  Trac.  Co.  One-year  notes. . 


Total  foi  May. 


June 
.lunc 


Puget  Sound  Tr.,  Lt.  &  P  Co 
Chattanooga  Ry.  &  Light  Co.. 


Three-year  notes 
One-year  notea. . 


Total  for  .lune. 


$7,500,000 
700,000 

600,000 
525,000 
300.000 
250,000 

$9,875,000 

$3,500,000 
1,390,000 
1,000  000 
600,000 
468,000 
440,000 
300,000 
265,000 

$7,963,000 

$1,200,000 
914,000 
825,000 
500,000 
350.000 

$3,789,000 

$900,000 
600.000 

289,000 
2,000,000 

$3,789,000 

$14,601,000 
750,000 

$15,351,000 


■July  I  Ontario  Power  Co.  of  Niagara 

Falls 

July  I  Consolidated  Ity.  &  Pwr,  Co. . 

July  1  Sioux  City  Gas  A  Elec   Co, .  .  . 

July  I  Rochester  Gas  &  Electric  Co. . 

July  I  Ohio  Utilities— Gliio  W.  I'til. 

July  I  Wisconsin  I'wr.,  Lt.  &  Ht.  Co. 

July  5  Virginia  Railway  &  Power  Co. 

Total  tor  July 


Debentures 

First  mortgage. . 
First  mortgage,  , 
Improvement.. , , 

Joint  issue 

Three-year  notes 
Notes 


6 

$2,770,000 

1,401.000 

1.000,000 

41 

700,000 

650,000 

200,000 

200,000 

I>uc  C(,ri)orati  n 

Vug,     I  ,\nierican  Power  ,&  Light  Co. 

Aug      I      Derby  Gas  Co 

Aug   15  Iowa  Railway  &  Light  Co.... 


Type  of  .Sccuiiy 
Ten-year  notes,  , 
First  mortgage.  . 
Two-year  nt.  tea. . 


Total  for  .\ugust 

Sebt,    1      RochestiT  Ry.  &  Light  Co 

Sept,  1  .\urora,  Elgin  &  Chicago  Co... 

Sept.  I  .Middle  West  I'tilitiea  Co.    .  .  . 

Sept.  1  Standard  Cias&  Electric  Co... 

Sept,  I  So.  Carolina  Lt.,  P.  &  Ry.  Co. 

Sept,  1  Oklahoma  Gas  &  Elec.  Co 

Total  for  September 

Oct.    15     Hagerstown  &  Frederick  Ry.. . 

Nov.    1     Trumbull  Public  Service 

.Nov.    J     Edison  Light  &  Power  Co 

Nov.  15    Consolidated  Gas,  Elec.  Light 

&  Power  Co.,  Baltimore.  .  ,  , 

Nov.  15    Standard  Gas  &  Electric  Co... 


Three-year  gen- 
eral mortgage , 
Three-year  notes 
Series  E  notes, , , 
Three-year  notes 

Notes 

Three-year  notes 


One-year  notes. 

Notes 

First  mortgage. 


Wotes 

Two-year  notes.. 


.Vmoiuit 
$2,200,000 
250,000 
731,500 

$3,181,500 


$3,900,000 
1,219,000 
800,000 
710,000 
650,000 
332,500 

$7,611,500 


8         $1,050,000 


Total  fur  November. 


Dec.  I  Toledo  Trac,  Lt,  &  Pwr.  Co...  Two-year  notes..  7 

Dec.  I  American  Gas  &  Electric  Co.  .  Two-year  notes. .  6 

Dec.  1  Connecticut  Power  Co Two-year  notes. .  6 

Dec.  I  Portland  Ry.,  Lt.  &  Pwr.  Co. .  Notes 7 

Dee.  I  Ciizens*  Gas  &  Electric  Co. .  .  Fir.st  nr  rtgage ,  .  5 


$1,200,000 
623,000 

8,254,700 
4,349.000 

14,426,700 

$10,000,00 

2,479,000 

681,100 

500,000 

483,000 


Total  for  December $14,143,100 


Electric  light  and  power  utilitj'  bonds  and  notes  maturing  in: 


January. 
February 
March - 
.\pril   . 
May. 
June 


$9,404,000 
9,875.000 
7.963,000 
3,789,000 
3,789,000 

15,351,000 


July 

-\ugust. .  .  . 
September, 

October 

November. 
December. . 


Total  for  1921. 


$6,921,000 

3,181.500 

7.611.500 

1,050,000 

14.426,700 

14,143,100 

$97,504,800 


Southern  California  Edison  INot  to 
Delay  Construction  Program 

BELIEVING  that  present  unsettled  conditions  should 
not  delay  the  construction  of  additional  hydro- 
electric generating  plants  or  extensions  to  the  existing 
transmission  and  distribution  systems  of  the  company, 
the  officials  of  the  Southern  California  Edison  Company 
are  proceeding  actively  with  a  fifteen-year  construction 
program  which  calls  for  the  production  and  distribution 
of  nearly  $200,000,000. 

"We  have  found  that  there  has  been  no  slackening  of 
the  demand  for  power  to  expand  industries  and  develop 
additional  agricultural  lands,"  R.  H.  Ballard,  vice-presi- 
dent and  general  manager  of  the  company,  said  to  an 
Electrical  World  representative  recently,  "and  we 
anticipate  an  increased  growth  not  only  for  this  year 
but  for  many  .years  to  come.  California  has  been 
dependent  upon  electrical  service  for  many  years,  and 
as  a  result  of  the  war  and  other  conditions  which  have 
stimulated  the  growth  not  only  of  California  but  of  the 
whole  Pacific  Coast  we  feel  that  it  is  the  first  duty  of 
the  electric  utilities  to  go  ahead  with  their  develop- 
ments. The  tremendous  increase  in  population  on  the 
Pacific  Coast  during  the  past  decade  and  the  favorable 
climatic  conditions,  which  permit  of  high  labor  output, 
have  brought  about  demands  for  power  greatly  in  excess 
of  the  available  supply.  An  additional  reason  for  the 
futuit!  development  of  hydro-electric  power  is  that  the 
company  has  been  operating  steam  plants  at  a  higher 
cost  than  will  result  from  hydro-electric  plants. 

"Although  the  unit  cost  of  developments  made  at  this 
time  will  be  above  normal,  yet  it  is  anticipated  that, 
as  prices  are  already  declining,  only  a  small  portion  of 
these  developments  will  be  made  at  the  present  higher 
cost,  and  this  increased  cost  will  be  more  than  offset 
b.v  increased  econom.y  of  operation.  The  general  plan 
of  financing  is  to  issue  bonds  to  the  extent  of  75  per  cent 
of  the  cost  for  general  distribution  to  investors  through- 
out the  country  and  to  sell  stock  locally  to  finance  tha 
remainder." 
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Water  Power  League  to  Hold  First 
Annual  Meeting  Jan.  18 

THE  Water  Power  League  of  America  will  hold  its 
first  annual  meeting  in  the  Engineering  Societies 
Building  in  New  York  on  Jan.  18  for  the  election  of 
officers  for  the  ensuing  year.  After  the  regular  business 
has  been  transacted  the  meeting  will  be  thrown  open 
to  a  general  discussion  of  the  power  situation,  both 
steam  and  hydro-electric.  It  is  e.xpected  that  there  will 
also  be  considerable  discussion  of  recent  propaganda 
concerning  the  national  park  reservations. 


Metric  System  Bill  Introduced 
Into  Senate 

A  BILL  providing  for  the  compulsory  use  of  the 
metric  system  as  the  single  standard  of  weights 
and  measures  in  the  United  States  has  been  introduced 
into  the  Senate  by  Senator  Frelinghuysen  of  New  Jer- 
sey. The  bill  was  introduced  at  the  request  of  advocates 
of  the  metric  system.  Senator  Frelinghuysen  explains 
that  the  introduction  of  the  bill  by  him  does  not  neces- 
sarily carry  with  it  any  support  for  the  measure  on  his 
part,  but  he  sees  no  reason  why  it  should  not  be  intro- 
duced so  that  members  of  Congress  may  acquaint  them- 
selves with  its  purport. 


Failure  to  Appropriate  Funds  to  Continue 
Muscle  Shoals  Work  Causes  Storm 

FAILURE  on  the  part  of  the  appropriations  commit- 
tee of  the  House  of  Representatives  to  provide  funds 
for  continuing  work  on  the  Wilson  Dam  at  Muscle 
Shoals  precipitated  an  acrimonious  debate  on  the  floor 
of  the  House  on  Dec.  30  and  31.  An  effort  was  made 
to  put  in  an  item  of  $10,000,000  for  this  project  over 
the  protest  of  the  committee,  but  this  failed.  It  is  felt 
there  is  a  better  chance  for  securing  its  inclu- 
sion in  the  measure  when  it  reaches  the  Senate.  Pros- 
pects are  that  the  matter  will  be  the  cause  of  one  of 
the  most  spectacular  legislative  clashes  that  have  taken 
place  in  years. 

Those  favoring  the  continuance  of  work  on  the  Wilson 
Dam  contend  that  the  government  has  invested  more 
than  $100,000,000  in  a  project  whose  primary  purpose 
concerns  the  national  defence  in  making  the  country 
independent  of  outside  sources  for  its  supplies  of  nitro- 
gen. A  large  plant  is  ready  for  operation,  but  cannot 
be  operated  economically  until  the  development  of  the 
water  power  at  Muscle  Shoals.  It  is  contended  that 
the  only  way  in  which  the  nation  can  keep  abrea.st  with 
other  countries  in  the  matter  of  nitrogen  fixation  is  for 
the  government  to  operate  this  plant  on  a  commercial 
scale  during  peace  times. 

The  attitude  of  the  committee  is  based  largely  on  the 
need  for  retrenchment  in  government  expenditures, 
although  it  is  also  openly  charged  that  the  Muscle  Shoals 
plan  is  socialistic  and  would  be  an  unjustifiable  en- 
croachment upon  private  enterprise.  There  are  many 
ramifications  of  the  discussion.  Charges  are  made  of 
gross  inefficiency  in  the  use  of  the  money  thus  far 
appropriated  for  this  project,  while  the  matter  of  patents 
and  the  processes  of  nitrogen  fixation  are  also  involved. 
It  was  brought  out  that  Col.  Hugh  L.  Cooper,  who  is 
acting  as  a  consulting  engineer  at  the  Wilson  Dam,  is 
contributing  his  services  without  charge.    It  was  stated 


that  he  estimates  that  failure  to  make  an  appropriation 
for  the  continuance  of  the  work  would  result  in  a  loss 
to  the  government  of  $4,000,000.  A  statement  by 
Colonel  Cooper  as  to  the  power  which  will  be  developed 
if  the  dam  is  completed  was  made  a  pai-t  of  the  record. 
It  was  that  the  primary  power  per  annum  which  could 
be  developed  is  700,000,000  kw.-hr.  The  secondary 
power  per  annum  would  be  1,470,000,000  kw.-hr. 

At  one  point  in  the  debate  Representative  Bankhead 
.•-•aid:  "Do  you  know  that  we  are  today  standing  barely 
upon  the  threshold  of  scientific  investigations  of  elec- 
trical energy?  It  would  be  to  the  interest  of  the  country 
if,  for  experimental  purposes  alone,  the  government  had 
such  a  plant  for  the  purpose  of  continuing  these  .scien- 
tific experimentations  in  the  great  domain  of  electric 
chemi.stry  into  which  we  are  just  entering." 


Rocky  Mountain  Electrical  League 
Selects  Emblem 


AEPCNDABUE 
SERVICE 


J 


THIS  is  the  emblem  selected  from  twenty-five  in  the 
prize  contest  to  be  featured  by  the  Rocky  Mountain 
Electrical  Co-operative  League  on  all  officials,  stationery 
and  in  all  league  advertising. 


Engineering  Council  Activities 
Transferred  to  Federation 

TRANSFER  of  the  activities  of  the  Engineering 
Council  and  the  Engineering  Societies  Service 
(employment)  Bureau  was  made  this  week  to  the 
American  Engineering  Council  of  the  Federated  Ameri- 
can Engineering  Societies.  The  American  Engineering 
Council  now  has  an  office  in  Washington,  D.  C,  at  the 
McLachlen  Building,  Tenth  and  G  Streets,  with  A.  C. 
Oliphant  as  acting  assistant  secretary  in  charge.  This 
office  is  available  for  the  member  societies. 

The  Engineering  Societies  Service  Bureau  is  being 
maintained  in  the  Engineering  Societies  Building,  New 
York  City,  with  Walter  V.  Brown  in  charge.  Pending 
the  development  of  a  more  permanent  organization 
which  may  direct  this  activity,  the  secretaries  of  the 
American  In.stitute  of  Mining  and  Metallurgical  Engi- 
neers, the  American  Society  of  Mechanical  Engineers 
and  the  American  Institute  of  Electrical  Engineers  have 
been  requested  to  act  as  a  committee  on  management  to 
conduct  the  service  bureau.  The  committee  on  pro- 
cedure of  the  executive  board  of  the  American  Engineer- 
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ing  Council,  voting  to  take  over  the  employment  service, 
specified  that  the  applicants  should  be  arranged  in  two 
groups — first,  those  who  are  members  of  member  socie- 
ties of  the  Federated  American  Engineering  Societies, 
and,  second,  all  others.  As  a  means  of  communicating 
with  the  secretaries  of  the  member  societies  of  the 
Federated  American  Engineering  Societies,  a  bulletin 
listing  positions  open  will  be  regularly  issued.  The 
first  of  these  bulletins  will  be  sent  very  soon. 

The  following  committees  of  the  former  Engineering 
Council  have  been  invited  to  act  as  committees  of  the 
American  Engineering  Council:  Classification  and  com- 
pensation of  engineers ;  co-operation  with  American 
Institute  of  Architects;  National  Board  for  Jurisdic- 
tional Awards  in  Building  Industry;  National  Service 
Department;  New  York  State  government  reorganiza- 
tion; patents  committee;  payment  for  estimating; 
Russian-American  committee;  types  of  government  con- 
tracts. 

Berlin  Factories  on  Energy  Rations 

SIXCE  Nov.  15  an  electrical  energy  rationing  plan  has 
been  in  force  for  all  industrial  plants  in  Berlin, 
Germany,  consuming  more  than  250  kw.-hr.  per  month. 
No  works  supplied  by  the  Berlin  municipal  power  plants 
are  permitted  to  use  energy  during  the  morning  hours 
from  6  to  10  o'clock  for  other  than  lighting  purposes 
unless  they  are  working  in  shifts.  This  refers  to 
plants  using  up  to  1,000  kw.-hr.  per  month.  All  plants 
whose  consumption  is  in  excess  of  this  figure  must,  if 
working  three  shifts,  take  35  per  cent  of  their  total 
energy  during  night  hours,  that  is,  from  10  p.m.  to 
6  a.m.;  otherwise  they  have  to  take  an  even  50  per  cent 
of  the  energy  during  these  hours.  All  works  not  con- 
nected to  the  municipal  plants  are  allowed  only  80  per 
cent  of  the  total  energy  consumed  during  the  period  of 
Jan.  1  -  Sept.  .30,  unless  they  are  prepared  to  take  35 
per  cent  of  the  energy  during  night  hours. 

These  new  measures  have  largely  been  dictated  from 
economical  considerations,  because  the  coal  supply  of 
the  Berlin  power  houses  is  largely  of  the  hand-to-mouth 
order,  while  the  long-distance  energy  obtained  from 
Golpa — the  big  central  station  near  Halle,  using  lignite 
firing — has  not  been  properly  utilized  up  to  now.  The 
practical  result  of  the  new  order  is  the  establishment  of 
night  shifts  by  most  of  the  Berlin  works,  although  some 
of  the  largest  industrial  firms,  possessing  power  plants 
of  their  ov/n,  are  not  affected  by  the  regulation. 


Ontario  Engineers  Prepare  Bill  for 
Professicnal  Recognition 

AN  ADVISORY  committee  appointed  last  winter  by 
L  seven  technical  organizations  in  the  Province  of 
Ontario  to  discuss  the  subject  of  engineering  legislation 
for  that  province  has  presented  a  report  embodying  a 
bill  which  follows  closely  the  lines  of  acts  now  in  force 
in  nearly  all  the  other  provinces  of  the  Dominion.  As 
its  main  feature  the  control  of  engineering  is  placed  in 
the  hands  of  the  profession  itself,  thereby  avoiding 
control  by  government  officials  who  may  lack  full  under- 
standing of  the  requirements.  The  provincial  govern- 
ment, however,  will  have  a  share  in  choosing  the  person- 
nel of  the  council  which  is  to  be  created,  thus  providing 
a  guarantee  that  the  council  cannot  be  controlled  by 
any  particular  group.  The  different  branches  of  engi- 
neering— not   including  the   architects,   whose   associa- 


tion held  that  its  interests  would  be  better  served  by 
independent  legislation — are  given  equal  representation, 
so  that  no  one  branch  can  gain  control.  The  branches 
are  made  partly  autonomous,  with  power  vested  in  the 
council  to  prevent  too  wide  variations.  Engineering 
only  is  intended  to  be  covered  by  the  legislation.  Tech- 
nical trades  and  similar  occupations  cannot  be  brought 
within  its  scope.  Only  by  remaining  distinct  from 
these,  it  is  held,  can  engineers  attain  full  professional 
status.  Provisions  for  the  registration  of  those  now 
practicing  as  engineers  are,  however,  made  reasonably 
broad,  so  that  no  fairly  qualified  individual  can  be 
debarred  from  his  present  pursuit  of  livelihood. 


Harrinian  Tells  What  St.  Lawrence 
Power  Means  to  New  England 

BEFORE  a  recent  meeting  of  the  Boston  Society  of 
Civil  Engineers,  in  discussing  a  paper  on  New 
England  water-power  resources  by  H.  K.  Barrows,  a 
consulting  engineer  of  Boston,  Harry  I.  Harriman, 
president  of  the  New  England  Power  Company  of  the 
same  city,  commented  upon  the  possibilities  of  the  St. 
Lawrence  River  hydro-electric  project  and  outlined  ad- 
ditional phases  of  the  proposed  development.  The 
speaker  said  that  in  the  St.  Lawrence  240,000  cu.ft.  of 
water  drop  221  ft.  per  second.  Four  or  five  dams  would 
be  built  with  effective  operating  heads  of  35  ft.  to  60  ft. 
On  the  St.  Lawrence  the  maximum  flow  varies  less  than 
25  per  cent  from  the  mean,  owing  to  the  9,000-square- 
mile  drainage  area  of  Lake  Ontario.  The  storage  of 
this  lake  is  so  vast  that  it  can  be  utilized  to  produce 
energy  to  equalize  the  low  season  of  many  New  England 
and  New  York  water  powers  and  to  supply  the  peak  load 
of  the  winter  months.  If  New  England  were  to  get  be- 
hind the  project,  it  would  be  entitled  to  about  6,500,000,- 
000  kw.-hr.  from  the  river  plants,  or  say  to  6,000,000,000 
kw.-hr.  at  local  substations. 

In  1919  the  railroads  of  New  England  used  about 
6,000,000  tons  of  coal  on  their  5,000  miles  of  track. 
Eighty  per  cent  of  this  was  consumed  on  less  than  1,500 
miles  of  track.  The  speaker  said  that  $25,000  per  mile 
should  cover  the  track  structures  and  substations,  mak- 
ing about  $40,000,000  to  electrify  the  1,500  miles  which 
burn  most  of  the  coal  in  that  section.  Electric  locomo- 
tives will  add  another  $40,000,000,  but  in  so  far  as  these 
are  used  to  replace  obsolete  steam  locomotives  their  cost 
should  not  be  charged  to  capital.  Further,  electrifica- 
tion probably  will  not  proceed  more  rapidly  than  the 
steam  equipment  wears  out.  Accordingly,  Mt.  Harri- 
man said,  it  seems  fair  to  assume  that  the  electrification 
of  the  main  lines  of  the  New  England  railroads  will  not 
cost  more  than  $50,000,000. 

The  coal  now  burned  by  the  New  England  main  lines 
per  year  could  be  replaced  by  about  1,800,000,000  kw.-hr. 
from  the  St.  Lawrence,  costing  about  $18,000,000  and 
yielding  a  saving  of  from  $20,000,000  to  $30,000,000  for 
fuel  outlay.  The  cost  of  electrification  will  be  covered 
in  a  very  few  years  of  full  operation.  After  that  the 
New  England  roads  will  obtain  their  power  on  as  favor- 
able a  basis  as  roads  passing  through  the  coal  regions. 

The  electric  utilities  of  New  England  generate  about 
2,000,000,000  kw.-hr.  a  year,  of  which  more  than  75  per 
cent  is  produced  in  steam  plants.  The  present  combined 
use  of  the  railroads  and  utilities  of  the  section  is  less 
than  3.500,000,000  kw.-hr.,  leaving  2,500,000,000  if  the 
St.  Lawrence  supplies  all  of  the  energy. 
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There  are  about  18,500,000  cotton  spindles  in  New 
England,  and,  allowing  twenty-two  spindles  per  horse- 
power, it  is  estimated  that  on  the  basis  of  a  forty-eight- 
hour  week  these  mills  use  something  less  than  1,400,- 
000,000  kw.-hr.  yearly.  At  least  25  per  cent  of  these 
spindles  are  driven  mechanically  by  water  and  therefore 
1,000,000,000  kw.-hr.  would  replace  all  of  the  coal-pro- 
duced energy  in  these  cotton  mills. 

In  New  England  there  are  about  2,100,000  woolen 
spindles  with  4,200  cards.  These  spindles  require  about 
200,000  hp.  Much  heat  is  needed  in  process  work.  Not 
over  half  the  power  required  by  the  woolen  mills  can  be 
supplied  by  the  central  station;  hence  about  175,000,000 
kw.-hr.  would  be  required  by  the  woolen  mills.  The 
paper  mills  would  use  about  200,000,000  kw.-hr.  from 
the  St.  Lawrence.  The  boot  and  shoe  factories,  wire 
and  rubber-goods  plants  and  brass  establishments  might 
utilize  100,000,000  kw.-hr.  It  is  doubtful  if  the  present 
industries  of  New  England  would  use  over  2,000,000,- 
000  kw.-hr.,  and  there  would  be  a  surplus  of  500,000,000 
if  the  railroads  used  2,000,000,000  and  the  utilities 
1,500,000,000.  Enough  is  known,  said  the  speaker,  to 
assure  that  power  can  be  delivered  to  the  New  England 
states  in  wholesale  blocks  from  the  St.  Lawrence  for 
less  than  1  cent  per  kilowatt-hour. 


British  Government's  500,000-Hp. 
Tidal  Scheme  for  the  Severn 

MORE  details  of  the  500,000-hp.  tidal-hydro-electric 
scheme  fathered  by  the  British  Ministry  of  Trans- 
port and  first  reported  by  cable  several  weeks  ago  are  con- 
tained in  a  recent  issue  of  the  London  Electrician.  This 
ambitious  plan,  which  aims  at  the  production  of  500,000 
hp.  in  a  ten-hour  day,  with  a  peak  load  of  1,000,000  hp., 
at  an  estimated  cost  of  a  little  more  than  1  cent  per 
kilowatt-hour,  is  based  on  the  construction  of  a  dam 
across  the  Severn  River  and  the  utilization  of  the  tidal 
power.  With  the  project  are  linked  in  plans  for  exten- 
sive highway  and  railway  development  and  for  a  locked 
basin  for  shipping  purposes,  27  square  miles  in  extent, 
a  very  large  portion  of  which  would,  it  is  held,  be  suit- 
able for  the  accommodation  of  vessels  of  the  largest 
size  and  which  would  be  usable  at  all  stages  of  the  tide. 

There  would  be  two  separate  installations  required, 
a  great  concrete  dam  across  the  Severn,  within  which 
sluices  and  turbines  would  be  installed  for  utilizing  the 
power  of  the  tides  and  with  which  would  be  combined 
a  road  bridge  and  a  railway  bridge,  and  a  high-level 
storage  lake  and  tunnel  with  a  pumping  and  turbine 
house  on  the  banks  of  the  tidal  portion  of  the  Wye 
River,  which  empties  into  the  Severn.  It  is  proposed 
that  water  be  forced  up  from  the  low  level  of  the  Wye 
through  a  40-ft.  tunnel  driven  through  more  than  a  mile 
of  solid  rock.  The  sea  water  would  be  pumped  into 
high-level  reservoirs  during  the  rising  tide,  and  this 
stored  water  would  be  used  to  supply  the  turbines  at 
ebbing  tide.  The  site  which  has  been  selected  for  the 
barrage  lies  close  to  the  line  of  the  existing  railway 
tunnel  between  south  England  and  south  Wales  at  a 
place  where  the  estuary  is  about  2i  miles  wide  with 
low-lying  country  on  each  side. 

It  is  held  that  the  power  available  on  the  Severn  ex- 
ceeds all  the  other  potential  sources  of  inland  water 
power  within  the  United  Kingdom  and  is  also  unique  in 
combining  all  the  conditions  essential  to  the  economic 
development   of   tidal   water  power   on   a  large   scale. 


These  conditions  present  an  exceptionally  high  range  of 
tide,  an  estuary  of  large  capacity,  an  ideal  geographical 
situation  in  relation  to  the  industrial  centers  of  the  coun- 
try, and  suitable  land  along  the  banks  of  the  river  for 
the  developm.ent  of  industrial  operations.  The  capital  cost 
of  the  scheme  is  not  explicitly  stated,  but  the  Electrician 
understands  that  £30,000,000  is  about  the  figure,  ex- 
clusive of  expenditure  for  transmission  lines. 

In  common  with  other  English  engineering  and  elec- 
trical papers,  the  Electrician  thinks  that  its  great  cost 
removes  the  project  from  the  category  of  immediate 
expediency.  A  later  and  independent  report  on  the  proj- 
ect by  the  Board  of  Trade  puts  the  estimated  output 
at  only  260,000  hp. 


Utah  Power  &  Light  Would  Further 
Develop  Bear  River 

THE  projects  for  which  preliminary  permits  are 
asked  by  the  Utah  Power  &  Light  Company  are 
intended  to  supplement  the  present  development  on 
the  Bear  River.  Permits  have  been  asked  to  develop 
21,500  hp.  at  Soda  Springs,  Lava  Narrows  and  Mink 
River,  the  latter  possibly  being  divided  into  two  plants 
for  public  utility  purposes. 

This  company  is  at  present  producing  about  100,000 
hp.  on  the  Bear  River  in  the  Grace,  Cove,  Oneida  and 
Wheelon  plants.  The  head  at  the  Grace  plant  alone 
is  525  ft.  The  projects  now  under  application  include 
a  head  of  85  ft.  at  Soda  Springs,  a  similar  head  at  Lava 
Narrows,  and  a  head  of  100  ft.  in  either  one  or  two 
plants  at  Mink  River.    This  gives  a  total  head  of  270  ft. 

The  importance  of  the  plants  to  the  complete  Bear 
River  system  does  not  so  much  lie  in  the  power  de- 
veloped as  in  the  fact  that  at  each  of  these  plants  there 
is  contemplated  a  small  reservoir  which,  in  conjunction 
with  the  Bear  Lake  reservoir,  will  greatly  add  to  the 
reliability  of  the  system  as  a  whole,  making  possible 
more  accurate  I'egulation  of  the  flow  of  Bear  River. 


Adaptability  of  Modern  Lighting  Fixtures 
to  Classic  Architecture 


In  the  famous  municipal  gi-oup  of  buildings  at  Springfield, 
Mass.,  the  adaptability  of  modern  electric-lighting  fixtures 
to  classic  architecture  is  clearly  indicated. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen 
ings  throughout  the  world,  together 
with  brief  notes  of  general  interest. 


EIectr:c  Ship  Shows  Marked  Econo- 
mies.— According  to  a  telegram  re- 
ceived at  the  office  of  the  United  Am- 
erican Lines  the  electrically  driven 
ship  Eclipse,  operated  by  the  United 
American  Lines  for  the  United  States 
Shipping  Board,  is  making  a  highly 
satisfactory  performance  on  her  maiden 
voyage  since  her  conver.sion.  The 
Eclipse  left  New  York  Nov.  11  for  the 
Levant.  She  was  the  first  electrically 
driven  general  cargo  boat  to  sail  from 
that  port.  The  telegram  says  that  the 
Eclipse  arrived  at  Port  Said  Dec.  2, 
with  machinery  working  efficiently.  The 
new  installation  shows  a  considerable 
reduction  in  fuel  and  a  satisfactory  in- 
crease in  speed. 

Radio  Messages  Now  Reach  Offices 
Over  Telephone  Lines. — By  the  use  of 
the  telephone  lines  radio  messages  from 
overseas  can  now  be  automatically 
relayed  to  offices  in  any  part  of  this 
country  without  going  through  the 
hands  of  the  operators  at  the  wireless 
I'eceiving  station.  Development  and 
experimental  work  carried  on  by  the 
Radio  Corporation  of  America  wall  soon 
reach  the  point  where  transatlantic 
messages  will  be  automatically  trans- 
mitted from  the  receiving  station  to 
inland  cities.  Inasmuch  as  the  line 
must  be  absolutely  clear,  special  tele- 
phone wires  will  be  resei-ved  for  this 
service.  In  a  short  time,  according  to 
an  official  of  the  Radio  Corporation,  an 
operator  will  be  able  to  tap  a  telegraph 
key  at  Seattle  and  his  message  will  be 
relayed  to  the  wireless  station  at  New 
Brunswick,  N.  J.,  and  thence  across  the 
Atlantic  to  Europe.  An  amplifier  is 
used  at  the  receiving  end  to  make  the 
sounds  as  clear  as  possible. 

Manitoba's  Water-Power  Resources. 
— Addressing  the  Manitoba  Electric 
Association  recently,  J.  M.  Leamy,  the 
power  commissioner  of  the  province, 
said  that  while  Manitoba  has  great 
agricultural  and  mineral  possibilities, 
in  his  opinion  its  power  resources  would 
figure  as  much  in  its  development  as 
anything  else.  There  are  nine  power 
sites  on  the  Winnipeg  River.  Two  of 
these  are  now  being  developed  and  can 
produce  381,000  hp.  Six  of  the  other 
sites  are  in  Manitoba,  the  ninth  being 
across  the  border  in  Ontario.  In  other 
portions  of  Manitoba  there  is  100,000 
hp.  available  from  streams  tributary 
to  Lake  Winnipeg,  including  the  Sas- 
katchewan River.  The  Nelson  River, 
which  is  the  outlet  of  Lake  Winnipeg 
into  Hudson's  Bay,  is  estimated  to 
afford  2,000,000  hp.  This  makes  a  total 
possible  hydro-electric  output  of  more 
than  2,600,00^  hp.  for  the  province,  or, 


according  to  Mr.  Leamy,  eighteen  times 
the  amount  of  horsepower  per  capita 
that  the  United  States,  including  all 
sections,  has. 

Lenin  Still  Dream.s  of  Soviet-Con- 
trolled Electrification.  —  A  press  dis- 
patch from  Moscow  says  that  Nikolai 
Lenin,  the  Bolshevist  Premier,  address- 
ing the  All-Russia  Congress  of  Soviets, 
dealt  in  detail  with  measures  for  the 
economic  restoration  of  the  country. 
He  declared  that  the  restoration  of 
transportation  and  of  agricultural  and 
industrial  production  was  only  possible 
if  the  government's  program  for  elec- 
trification was  realized,  "An  electrifi- 
cation plan,"  said  Lenin,  "has  been 
elaborated,  the  financial  cost  of  which 
is  estimated  at  1,500,000,000  gold  rubles. 
We  cannot  cover  this  with  the  gold  at 
our  disposal,  and  we  have  no  great 
stocks  of  provisions  for  sale.  There- 
fore we  must  provide  the  cost  of  elec- 
trification by  concessions  to  foreign 
capital  and  exports  of  timber." 

The  "Franklin"  Substation  of  the 
Philadelphia  Electric. — The  latest  sub- 
station to  be  put  into  operation  by  the 
Philadelphia  Electric  Company,  at  52 
North  Sixth  Street,  has  been  christened 
the  Franklin  substation  in  honor  of  Ben- 
jamin Franklin.  Construction  work  on 
this  building  was  started  last  April, 
and  the  first  rotary  converter,  rated  at 
1,500  kw.,  was  started  up  seven  months 
later.  Two  additional  machines  are  to 
be  installed  this  winter — one  of  2,295 
kw.,  the  other  of  3,.315  kw.  The  latter 
will  be  the  largest  converter  on  the 
system.  Eventually  the  substation  will 
house  five  units  with  a  total  rating  of 
nearly  16,000  kw.  Only  half  of  the 
structure  has  thus  far  been  erected,  but 
its  early  completion  is  promised.  En- 
ergy for  the  substation  is  received  at 
13,200  volts  from  either  the  Schuylkill 
or  the  new  Delaware  power  house,  as 
desired,  by  looping  in  the  tie  feeders  be- 
tween these  stations. 

Protecting  Electrical  Plants  Against 
Attack. — The  alleged  capture  of  a  docu- 
ment pui-ported  to  contain  a  carefully 
worked-out  scheme  for  the  destruction 
of  the  municipal  power  station  of 
Manchester,  England,  by  politically 
disaffected  persons  with  engineering 
knowledge  leads  to  a  novel  proposition 
from  a  London  contemporary,  the 
Electrician,  designed  to  safeguard  such 
plants,  not  against  mobs,  assaults  by 
which  would  obviously  be  easily  re- 
pelled, but  against  insidious  methods  of 
attack  on  the  part  of  men  with  an 
understanding  of  switches  and  busbars 
whose  object  would  be  first  to  stop  the 
plant  and  then  to  damage  the  ma- 
chinery so  that  it  could  not  be  used. 
"Against  such  an  attack,"  the  Ekc- 
tricitm  says,  "the  only  defence  is  a  pre- 
vention of  entry  except  to  those  who 
have  real  business  within,  admission 
only  through  small,  well-protected  en- 
trances that  can  be  closed  by  electrically 
operated  portcullises  if  necessary,  and 
the  suiTounding  of  the  whole  of  the 
power-station  area  with  such  protection 
as  would  render  unauthorized  ingress 
difficult  if  not  impossible." 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Wisconsin    Electrical    Association. — 

The  1921  convention  of  the  Wisconsin 
Electrical  Association  will  be  held 
jointly  with  the  Gas  Association  on 
March  22,  23  and  24  next  at  Milwau- 
kee. The  gas  program  will  take  up  the 
22d,  the  23d  will  be  a  joint  session,  and 
the  Electrical  Association  program  will 
occupy  March  24. 

Florida  Engineering  Society. —  The 
regular  annual  meeting  of  the  Florida 
Engineering  Society  will  be  held  at 
Lakeland,  Fla.,  on  Feb.  7  and  8.  In 
addition  to  technical  papers  and  inspec- 
tion trips  to  engineering  works  in  the 
vicinity,  it  is  expected  that  action  will 
be  taken  by  the  society  on  matters  of 
interest  to  engineers  to  be  brought 
before  the  State  Legislature. 

Iowa  Engineering  Society  Annual 
Meeting. — The  annual  meeting  of  the 
Iowa  Engineering  Society  will  be  held 
at  the  Chamberlain  Hotel  in  Des  Moines 
on  Jan.  18,  19  and  20.  Every  indication 
points  toward  a  very  successful  meet- 
ing. A  feature  of  the  occasion  outside 
of  the  usual  technical  and  social  pro- 
gram will  be  the  manufacturers'  exhib- 
its. Special  attention  is  being  given 
to  the  planning  of  these  exhibits  with 
a  view  toward  making  them  interesting 
and  profitable.  There  are  now  approx- 
imately 1,200  registered  engineers  in 
the  State  of  Iowa.  This,  coupled  with 
the  fact  that  the  State  Legislature 
meets  in  Des  Moines  in  January,  is 
arousing  much  interest  in  the  meeting. 


and 


Coming     Meetings     of     Electrical 

Other  Technical   Societies  , 

A.s.sociation  of  Iron  and  Steel  Electrical  En- 

gineer.s — Philadelphia,   Section.    Jan.    8  : 

.Cleveland     Section,    Jan.     10;     Chicago 

Section.    Jan.    15  :     Pittsburgh    Section. 

Jan.   15  ;   Birmingham   Section.  Jan.    27. 

American  Institute  of  Electrical  Engineers 
— Akron-Cleveland.  Jan.  14  :  Portland 
(Ore.)  Section,  Jan.  10;  Boston  Sec- 
tion, Jan.  11;  Pittsfleld  .Section,  Jan. 
20  ;  Chicago  Section.  Jan.  24. 

Iowa  Engineering  Society  —  Des  Moines, 
Jan.   18-20. 

Wisconsin  State  Association  of  Electrical 
Contractors  and  Dealers — Milwaukee, 
Jan.    19    and    20. 

.\merican  Washing  Machine  Association — 
Chicago,   Jan.    19    and    20. 

.\merican  Society  of  Civil  Engineers — New 
York,  Jan.   19. 

Western  Association  of  Electrical  Inspect- 
ors— -Detroit,  Jan.  25-27.  (For  pro- 
gram see  issue  of  Jan.  1.  page  58.) 

Association  of  Municipal  Electrical  Utilities 
of  Ontario — Toronto,  Jan.  27  and  28. 

A.  I.  E.  E.  (New  York  Section)  and  A.  S. 
M.  E.  (Metropolitan  Section) — New 
York,  Jan.   28. 

Florida  Engineering  Society — Lakeland. 
Fla..  Feb.  7  and  8. 

A.  I,  E  E. — Midwinter  convention.  New 
York,  Feb.  16-18.  (For  program  see 
"N- w."  of  the   Industry,"   this    issue.J 

.\merican  Physical  Societv  —  New  York, 
Feb.    25  and   2(5. 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Rate  Decisions  in  Utah. — The  Public 
Utilities  Commission  of  Utah  has  ovei'- 
ruled  a  protest  filed  by  the  town  of 
Milford  against  the  rates  of  the  Tel- 
luride  Power  Company.  The  company 
had  furnished  power  to  Milford  for 
operating  the  municipal  pumping  plant 
at  the  rate  of  $60  a  month  in  winter 
and  $100  in  summer  during  the  irriga- 
tion season.  On  Jan.  1,  1920,  the  Tel- 
luride  company  raised  its  rate,  which 
was  the  cause  of  the  protest.  The  Perry 
Electric  Light  &  Power  Company  has 
received  permission  to  raise  its  light- 
ing rate  from  7  cents  to  10  cents 
a  kilowatt-huur.  The  Perry  company 
buys  its  power  from  the  town  of  Brig- 
ham  City,  which  has  recently  been  per- 
mitted to  raise  its  .rates  to  the  Perry 
plant. 

Steam-Heating  Rates  Advanced. — An 
order  increasing  the  rate  paid  to  the 
Union  Electric  Light  &  Power  Com- 
pany, St.  Louis,  for  steam  heat  from 
an  average  of  57.6  cents  per  1,000  lb. 
to  81.6  cents  has  been  handed  down  by 
the  Missouri  Public  Service  Commis- 
sion. The  order  affects  106  business 
firms  and  office  buildings  in  the  down- 
town district  of  St.  Louis.  It  will  in- 
crease the  revenue  of  the  company 
$246,000  a  year,  which  is  $65,000  less 
than  asked.  The  company  declared  that 
its  steam  rates  have  been  unprofitable 
for  several  years  and  that  the  rates 
asked  contemplated  no  return  on  plant 
investment.  It  declared  that  the  cost 
of  producing  steam  last  year  was  $1.10 
per  1,000  lb.  The  users  of  steam  com- 
bined to  oppose  the  fixing  of  a  rate  by 
the  commission.  The  rate  fixed  now 
supersedes  contracts  between  the  indi- 
vidual users  and  the  company. 

Rate  Differentials  as  Applied  to 
Domestic  Consumers.  —  In  handing 
down  a  decision  fixing  gas  rates  for 
the  Rochester  Gas  &  Electric  Corpo- 
ration the  Public  Service  Commission 
for  the  Second  District  of  New  York 
made  these  observations  on  rate  differ- 
entials as  governed  by  the  cost  of  fuel: 
"During  the  late  war  sudden  and  ex- 
treme fluctuations  in  the  price  of  coal 
led  to  many  proposals  to  establish  rates 
with  a  standard  base  and  varying  up- 
ward and  downward  from  that  base  as 
the  price  of  coal  should  rise  or  fall. 
This  device  appealed  particularly  to 
large  consumers  of  electric  energy, 
came  to  be  known  as  the  'coal  clause,' 
and  crept  into  the  power  rates  of  many 
electrical  corporations;  and  such  rates 
are  now  in  effect.  Applied  to  such 
consumers,  generally  large  consumers, 
with  officials  having  the  information 
and   experience   necessary   to    calculate 


their  expenses  with  this  clause  in  view, 
such  rates  have  not  been  the  subject  of 
complaint,  and  it  must  be  assumed  that 
they  have  operated  equitably  and  to  the 
satisfaction  of  the  electrical  corpora- 
tions and  the  consumers  as  well.  Whe- 
ther they  should  be  applied  to  the  great 
mass  of  consumers  may  not  present  a 
different  legal  question,  but  certainly 
presents  an  entirely  different  problem 
as  to  justice  and  expediency.  Under- 
lying the  rate  provisions  of  the  Public 
Service  Commissions  law  is  the  principle 
not  only  that  rates  shall  be  reasonable 
but  that  they  shall  be  published  and  to 
such  a  degree  stable  that  the  consumer 
may  know  in  advance  the  price  to  him 
of  the  service  to  be  rendered.  This  may 
to  some  extent  be  accomplished  by  the 
variable  rate — that  is  to  say,  the  period 
of  stability  may  be  such  as  to  give  the 
consumer  the  price  for  one,  two  and 
three  months  in  advance  by  basing,  for 
example,  the  rate  for  any  quarter  upon 
the  experience  of  the  corporation  for 
the  preceding  quarter.  This  hardly  ac- 
complishes the  purpose  of  accommodat- 
ing rates  to  rapidly  fluctuating  costs. 
By  the  method  suggested  the  rate  for 
a  given  quarter  would  be  based  not  on 
the  actual  costs  for  that  quarter  but  on 
the  costs  for  the  preceding  quarter.  In 
the  long  run  the  price  paid  by  the  con- 
sumer would  be  the  average  based  upon 
costs  in  the  different  periods,  but  to 
accomplish  this  result  no  such  device 
as  that  proposed  is  necessary.  All  that 
is  desirable  in  the  proposed  scheme  can 
be  provided  by  fixing  at  this  time  the 
rate  for  a  definite  and  short  period  with 
the  provision  that  at  the  end  of  that 
period  the  company  may  apply  at  the 
foot  of  this  order  for  an  increase,  or  the 
commission  may,  of  its  own  motion  or 
on  complaint,  reopen  the  inquiry  vvath 
a  view  to  making  a  reduction." 

California  Commission  Increases  Rate 
to  Municipality. — What  is  in  effect  an 
order  increasing  the  rates  for  electricity 
to  be  charged  by  the  Western  States 
Gas  &  Electric  Company  of  Stockton 
by  approximately  10  per  cent  has  been 
issued  by  the  California  Railroad  Com- 
mission. The  order  was  made  on  a  re- 
quest by  the  company  for  a  revision  of 
its  rate  schedules  based  on  increased 
costs  of  labor  and  materials  used  in  the 
operation  of  the  electric  system  serv- 
ing portions  of  San  Joaquin,  Sacra- 
mento, Eldorado,  Amador  and  Calaveras 
Counties.  The  increase  in  cost  to  the 
company  of  electrical  energy  brought 
from  the  Pacific  Gas  &  Electric  Com- 
pany and  the  Great  Western  Power 
Company  and  resold  amounts  to  $75,000 
a  year.  The  cost  of  gas  and  electricity 
has  been  increased  $52,000  a  year  by 
reason  of  wage  increases.  The  cost 
of  oil  has  also  increased  from  75  cents 
a  barrel  to  $2.30.  The  new  rates  ordered 
provide  for  an  increase  in  the  charge 
for  electricity  sold  to  the  city  of  Stock- 
ton as  a  municipality.  If  the  company 
elects  to  give  the  city  a  special  rate,  the 
loss  must  be  borne  by  the  company  and 
not  passed  on  to  the  other  consumers, 
the  commission  declares,  a  municipality 
being  no  more  entitled  to  preferential 
rates  than  are  other  consumers. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Contract  Rates  and  Public  Service 
Commission's  Powers  in  Vermont. — The 

Supreme  Court  of  Vermont  has  found, 
in  Rutland  Railway,  Light  &  Power 
Company  vs.  Burditt  Brothers,  that, 
although  the  rate  charged  for  electric- 
ity under  an  express  contract  between 
a  public  service  corporation  and  one  of 
its  customers  may  be  changed  during 
the  term  of  the  contract  by  the  Public 
Service  Commission,  such  a  corporation 
cannot  of  its  own  motion  and  without 
the  consent  of  its  customer  or  action  on 
the  part  of  the  commission  increase  the 
contract  rate  by  simply  filing  a  revised 
schedule  of  rates  with  the  commission. 
(Ill  At.  582.)* 

Judicial  Department  Cannot  Change 
Public  Policy  a.s  to  Utility  Rates. — De- 
claring, in  City  of  New  York  vs.  Bronx 
Gas  &  Electric  Company,  that  it  has 
no  authority  to  fix  rates,  the  New  York 
Supreme  Court  (special  term,  Bronx 
County)  reiterates  that  the  regulation 
of  gas  and  electric  companies  as  to 
their  service  and  rates  is  vested  in  the 
Legislature  and  not  in  the  judicial 
branch  of  the  government,  and  where 
the  policy  of  the  state  has  been  estab- 
lished by  the  Legislature  the  court  has 
no  authority  to  change  it.  An  attempt 
to  put  into  effect  a  gas  rate  of  $1.75 
pending  an  action  to  have  the  statutory 
rate  of  $1  declared  confiscatory  was, 
however,  held  by  the  court  to  be  so  ex- 
cessive and  unreasonable  as  to  author- 
ize an  injunction  petidente  lite.  (184 
N.  Y.  S.  658.) 

Maintenance  of  Power  Plant  Below 
Street  Level  Not  Negligence. — In  a 
damage  suit  brought  by  the  Rainier 
Heat  &  Power  Company  against  the 
city  of  Seattle  the  Supreme  Court  of 
Washington  has  determined  that  the 
maintenance  of  a  heat  and  power  plant 
at  a  level  of  30  ft.  below  the  street 
grades  was  not  contributoiy  negligence 
precluding  the  power  company  from 
recovering  damages  caused  by  the 
bursting  of  a  water  main,  since  the 
company  had  the  right  to  make  the  ex- 
cavation and  was  not  required  to  antic- 
ipate danger  from  such  a  source. 
Whether  the  plaintiff's  failure  to  pro- 
vide drains  required  by  city  ordinances 
was  contributory  negligence  was  held 
to  be  a  question  for  the  jury,  but  such 
failure  would  not  prevent  recovery 
where  the  flood  of  water  caused  by  the 
bursting  of  the  main  was  so  great  that 
no  proper  drains  could  have  prevented 
or  lessened  the  damage.  (193  Pac. 
233.) 


*Th.-  left-hand  number.?  refer  to  the 
voliune  and  the  right-h.ind  numbers  to  the 
page  of  the  National  Reporter  System. 
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Men  of  the  Industry 

Changes  in  Personnel,  Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


A.  E.  Wishon,  whose  appointment  as 
general  manager  of  the  San  Joaquin 
Light  &  Power  Corporation,  Fresno, 
Cal.,  took  effect  Dec.  1,  has  for  several 
years  held  the  position  of  assistant  gen- 
eral manager,  working  with  his  father, 
A.  G.  Wishon,  who  has  been  general 
manager  of  the  company  since  its  or- 
ganization, seventeen  years  ago  and  who 
was  recently  elected  vice-president  and 
managing  director.  The  younger 
Wishon  has  virtually  grown  up  with  the 


electrical  industry  in  the  San  Joaquin 
Valley.  He  started  as  an  operator  on 
Mount  Whitney  plant  No.  1  and  worked 
in  different  operating  capacities  before 
entering  the  School  of  Mines,  from 
which  he  was  graduated  in  1908.  After 
graduation  he  devoted  a  number  of 
yep.rs  to  the  study  of  the  application  of 
electrical  power  in  the  oil  fields  of  Cali- 
fornia, and  in  1910  he  was  placed  in 
charge  of  the  southern  division  of  the 
San  Joaquin  Light  &  Power  Corpora- 
tion, which  includes  the  oil  fields.  In 
1912  he  was  made  assistant  general 
manager  and  transferred  to  the  main 
office  in  Fresno.  He  has  been  very  ac- 
tive in  association  work  on  the  Pacific 
Coast,  serving  as  president  of  the  Pa- 
cific Coast  Section  of  the  N.  E.  L.  A. 
last  year.  He  is  also  the  originator  of 
the  self-interest  plan  of  financing  public 
utility  work  locally,  which  he  explained 
in  the  issues  of  the  Electrical  World 
of  Dec.  13,  1919  (page  1060),  and  May 
1,  1920  (page  997).  This  program  has 
created  considerable  interest  through- 
out the  West,  where  Mr.  Wishon  has 
been  frequently  invited  to  explain  the 


self-interest  idea.  While  visiting  the 
East  last  spring  he  talked  on  this  sub- 
ject at  several  large  gatherings  of 
electrical  men. 

G.  C.  Brown,  formerly  with  the 
Northern  Electric  Company  at  Mont- 
real, has  been  appointed  superintendent 
of  manufacturing  for  the  Habirshaw 
Electric  Cable  Company,  Inc.,  Yonkers, 
N.  Y. 

J.  W.  Hall,  for  twenty  years  asso- 
ciated with  the  Pacific  Gas  &  Electric 
Company,  San  Francisco,  has  tendered 
his  resignation  as  local  manager.  J.  H. 
Fagg,  assistant  manager  of  the  San 
Joaquin  district,  has  been  appointed  to 
succeed  Mr.  Hall. 

T.  H.  Ceperley,  who  for  the  past 
twelve  years  has  been  chief  operating 
engineer  of  the  power  station  and  sub- 
stations of  the  Albany  (N.  Y.)  South- 
ern Railroad,  has  resigned  his  position 
on  account  of  ill  health  and  expects  to 
spend  the  winter  in  the  South.  He  will 
re-enter  the  electrical  field  in  the 
spring.  Mr.  Ceperley  was  formerly 
with  the  Newburgh  (N.  Y.)  Light,  Heat 
&  Power  Company  as  chief  engineer 
of  the  Newburgh  plant,  and  prior  to 
that  with  the  Fonda,  Johnstown  & 
Gloversville  Railroad  in  the  same 
capacity. 

J.  H.  Fagg,  assistant  manager  of  the 
San  Joaquin  district  of  the  Pacific  Gas 
&  Electric  Company,  San  Francisco, 
has  been  promoted  to  the  position  of 
local  manager  of  the  company,  to  suc- 
ceed J.  W.  Hall.  He  will  have  charge 
of  San  Joaquin  County  and  parts  of  the 
adjoining  counties,  extending  from 
Jackson  to  Tracy,  Byron,  Brentwood 
and  the  Delta  section  as  far  north  as 
Gait.  Mr.  Fagg  has  been  associated 
with  the  Pacific  Gas  &  Electric  Com- 
pany for  seventeen  years  in  its  district 
offices  at  Sacramento,  Maryville,  Chico 
and   San  Francisco. 

C.  J.  Rutland,  who  was  recently  ap- 
pointed safety  engineer  for  the  Texas 
Power  &  Light  Company's  system,  has 
been  in  charge  of  stores  in  its  Dallas 
office  during  the  past  year.  He  has 
worked  in  various  capacities  in  the  de- 
partments of  the  company  at  Sweet- 
water, Paris,  Bonham,  Waco  and  Dallas 
and  has  been  selected  for  his  present 
position  on  account  of  a  thorough 
knowledge  of  the  company's  activities 
and  his  popularity  among  his  fellow 
workers.  Mr.  Rutland  is  now  working 
on  a  new  program  of  safety  which  will 
revive  the  old-time  safety  meetings 
over  the  entire  system,  which  covers 
the  industrial  sections  of  the  state.  He 
succeeds    E.    B.    Featherstone,   who   re- 


signed as  safety  engineer  some  months 
ago. 

H.  R.  King,  who  has  been  identified 
with  the  sales  engineering  division  of 
the  Western  Electric  Company  for 
nearly  twenty-two  years,  has  resigned 
to  become  general  sales  manager  and 
member  of  the  board  of  directors  of  the 
M.  S.  Wright  Company,  Worcester, 
Mass.,  manufacturer  of  the  Pneuvac 
vacuum  cleaner.  Mr.  King  is  a  grad- 
uate of  the  University  of  Michigan, 
class  of  1894,  and  holds  the  degree  of 
electrical  engineer  from  that  institu- 
tion. Directly  after  graduation  he  be- 
came chief  engineer  of  the  Fisher  Elec- 
tric Company,  a  manufacturer  of 
direct-connected  electrical  generating 
equipment  in  Detroit.  In  1895  he  was 
associated  with  Gilbert  Wilkes  in  con- 
sulting engineering  in  Detroit,  and  in 
1896  he  opened  his  own  engineering  of- 
fices. In  1897  he  went  to  South  Amer- 
ica and  spent  two   years   in   Venezuela 


in     special     engineering     development 
work.     Mr.  King's  experience  with  the 
Western  Electric  Company  dates  from 
February,    1899,    when    he    entered    its 
power    apparatus    department    in    Chi- 
cago.    In    1904    he    became    chief    en- 
gineer   of   power   apparatus,    in    which 
capacity  he  guided  the  development  of 
a  complete   line  of   alternating-current 
generators  and  motors  and   many  spe- 
cial direct-current  generators.     In  Jan- 
uary, 1908,  Mr.  King  entered  the  sales 
field  as  assistant  power  apparatus  sales 
manager    at    Hawthorne.      Two    years 
later  he  was  transferred  to  New  York 
as  power  apparatus  sales  manager.     In 
this  capacity  he  was  largely  responsible 
for    the    development    of    the    so-called 
Western    Electric    specialties — washers, 
vacuum    cleaners,    etc.     He    worked    on 
the  theory  that  it  was  just  as  advisable 
to  install  motors  in  the  home  as  in  the 
factory,    and    the    present    widespread 
recognition  of  motor-driven  home  appli- 
ances is  really  a  monument  to  his  fore- 
sight.    Last  January  he  was  appointed 
power  and  light  sales  manager,  filling 
that  position   until   his   recent   resigna- 
tion. 
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S.  J.  Lisberger,  formerly  engineer  of 
the  San  Francisco  district  of  the 
Pacific  Gas  &  Electric  Company,  has 
been  placed  in  chai'ge  of  the  division 
of  electric  distribution  and  steam  engi- 
neering of  that  company  and  will  be 
responsible  for  engineering  work  on 
all  distribution  lines  rated  at  25,000 
volts  or  lower  and  of  all  the  company's 
steam  generating  stations.  Mr.  Lis- 
berger was  the  subject  of  a  biographi- 
cal sketch  published  in  the  Electrical 
World  for  April  3  last 

Paul  M.  Downing,  who  early  last 
year  was  elected  vice-pi'esident  of  the 
Pacific  Gas  &  Electric  Company  from 
the  position  of  chief  engineer,  has  in 
the  reorganization  scheme  devised  by 
the  new  president.  W.  E.  Creed,  re- 
ceived charge  of  electi-ical  construction, 
maintenance  and  reconstruction,  to- 
gether with  the  operation  of  all  hydro- 
electric and  steam-power  houses  and 
substations  connected  therewith,  as  well 


as  the  street-railway  system  at  Sacra- 
mento and  all  water  systems  of  the 
company.  A  fuller  biographical  sketch 
of  Mr.  Downing  appeared  in  the  is- 
sue of  the  Electrical  World  for  Feb. 
24,  1920. 

G.  C.  Heckman  has  been  promoted 
to  the  position  of  superintendent  of 
electrical  construction  of  the  Southern 
California  Edison  Company.  Mr.  Heck- 
man was  born  in  Fort  Scott,  Kan.,  in 
1882,  and  after  graduation  from  Han- 
over and  from  Purdue  in  1903  he  be- 
came electrical-mechanical  engineer  of 
the  National  Board  of  Fire  Underwrit- 
ers in  New  York  City  and  gained  an 
extensive  experience  with  fire-fighting 
apparatus.  From  1905  to  1908  he  was 
employed  by  the  General  Electric  Com- 
pany as  erector,  at  which  time  he  went 
to  the  Hawaiian  Islands  and  installed 
one  of  the  first  turbine-driven  dredges 
ever  placed  in  operation.  In  1909  he 
■was  employed  by  the  Southern  Cali- 
fornia Edison  Company,  and  since  then 
he  has  been  in  charge  of  the  actual  in- 
stallation of  all  the  electrical  equip- 
ment in  that  company's  new  generat- 
ing stations  and  substations. 


George  S.  Jones,  vice-president  of 
the  Guaranty  Trust  Company  of  New 
York,  has  been  elected  a  director  of  the 
Wagner  Electric  Manufacturing  Com- 
pany of  St.  Louis,  to  succeed  the  late 
James  W.  Bell,  whose  death  was  re- 
corded in  the  Electrical  World  for 
Nov.  20. 

Irving  W.  Phillips,  who  has  been  asso- 
ciated with  Stone  &  Webster  for  nine 
years  in  construction  and  maintenance 
work,  has  resigned  to  take  charge  of 
the  electrical  department  of  Pen-y  & 
Whipple,  mill  engineers  and  architects, 
at  Providence,  R.  I.  Previous  to  his 
connection  with  Stone  &  Webster  Mr. 
Phillips  spent  several  years  in  the  shops 
of  the  General  Electric  Company  at 
Lynn,  Mass.,  and  in  hydro-electric  con- 
sti-uction  and  operation  on  the  Pacific 
Coast  and  in  Mexico. 

Frank  Thornton,  Jr..  chief  engineer 
of  the  Westinghouse  Electric  Products 
Company,  has  been  appointed  manager 
of  the  electric  heating  engineering  de- 
partment of  the  Westinghouse  Electric 
&  Manufacturing  Company.  Mr.  Thorn- 
ton was  graduated  from  the  University 
of  Missouri  in  1908  and  spent  a  year 
studying  in  Europe.  He  joined  the 
Westinghouse  company  in  May,  1909, 
and  soon  became  engaged  in  engineer- 
ing work  on  electric  heating  devices. 
In  1918  the  Westinghouse  Electric 
Products  Company  was  established  at 
Mansfield,  Ohio,  and  in  February,  1919, 
Mr.  Thornton  w-as  appointed  chief  en- 
gineer. In  September,  1920,  all  of  the 
engineering  activities  in  connection  with 
electric  heating,  including  both  ap- 
pliances and  industrial  applications, 
were  combined,  and  an  engineering  de- 
partment was  organized  with  Mr. 
Thornton  as  manager. 

E.  T.  Millham  has  been  appointed 
secretary  of  the  recently  organized 
Rocky  Mountain  Electrical  Co-operative 
League  at  Salt  Lake  City.  The  duties 
of  the  field  secretary  require  him  to 
visit  central  stations,  jobbers  and  con- 
tractor-dealers in  the  various  towns 
throughout  the  territory  embraced  by 
the  league,  to  promote  the  objects  of 
the  organization  through  educational 
methods,  to  enlighten  the  public  on  the 
subject   of  the   advantages   of   the   use 


of  electricity  and  to  develop  the  co- 
operative campaign  in  every  way  pos- 
sible. Mr.  Millham  is  well  qualified 
to  discharge  these  duties,  having  had 
p.  broad  experience  in  electrical  work, 
first  at  the  General  Electric  Company's 
works  at  Schenectady  and  later  with 
the  Utah  Power  &  Light  Company  and 
the  Hurley  Machine  Company.  His 
work  during  the  past  few  years  has 
brought  him  in  close  touch  with  the 
various  branches  of  the  industry 
throughout  the  territory  which  will  be 
covered  by  the  activities  of  the  league. 
The  acquaintance  and  knowledge  of  con- 
ditions thus  acquired  will  be  of  consid- 
erable value  in  furthering  its  objects. 
Mr.  Millham's  headquarters  will  be  at 
Salt  Lake  City. 

Benjamin  P.  George,  who  has  recently 
been  elected  president  of  the  Electrical 
Credit  Association,  Central  Division, 
and  representative  of  that  division  on 
the  Board  of  the  National  Credit  Asso- 


ciation, is  treasurer  of  the  Bardslee 
Chandelier  Manufacturing  Company  of 
Chicago.  Mr.  George  has  been  inter- 
ested in  credit  matters  for  fifteen  years 
and  closely  connected  with  the  electrical 
industry  as  credit  man;  for  his  company 
since  1908. 


Obituary 


Patrick  Coyle,  superintendent  of  the 
Charlestown  (Mass.)  Gas  &  Electric 
Company  and  in  the  employ  of  that 
organization  for  fifty-eight  years,  died 
recently  at  his  home  in  Charlestown. 

Edward  Briggs,  for  many  years  con- 
nected with  the  engineering  department 
of  the  Byllesby  organization,  died  Dec. 
10  at  his  home  in  Chicago,  after  a  lin- 
gering illness.  Blr.  Briggs  was  a  promi- 
nent member  of  the  Byllesby  Post  of 
the  American  Legion. 

William  E.  Francis,  marine  engineer 
of  the  General  Electric  Company, 
Schenectady,  N.  Y.,  died  on  Dec.  20  at 
his     residence     in     Schenectady.       Mr. 


Francis  established  the  marine  engi- 
neering department  of  the  General 
Electric  Company.  During  the  war  Mr. 
Francis  had  charge  of  the  installation 
of  turbine  engines. 

F.  G.  Jahn,  inventor  of  the  machine 
used  for  the  cancellation  of  checks,  the 
automatic  overhead  sprinkler  system 
for  extinguishing  fires,  and  many  elec- 
tric motor  and  generator  improvements, 
died  at  his  home  in  Brooklyn,  N.  Y., 
on  Dec.  1  last.  Mr.  Jahn  perfected  the 
stamp  cancellation  machines  now  used 
in  post  oflices  and  yeai-s  ago  was  con- 
nected with  Thomas  A.  Edison  in  per- 
fecting  the  first  phonograph. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


Billious  Ahead  for  the  Electrical 
Industry 

FOR  the  last  two  weeks  the  newspapers  have  been  able 
to  find  many  prominent  business  men,  bankers  and 
economists  who  are  willing  to  disclose  the  future. 
Some  have  been  optimistic  and  some  the  other  way.  All, 
however,  have  seen  one  thinj;,  and  that  is  a  tremendous 
business  to  be  done  to  rehabilitate  and  build  up  to  the 
country's  comfortable  requirements.  The  disagreement 
comes  when  some  one  tries  to  foretell  when  all  this  will 
occur. 

Now  it  is  true  that  the  work  in  sight  waiting  to  be  done 
is  tremendous.  The  sum  spent  during  the  war  for  ma- 
chinery of  destruction  is  small  in  comparison.  There  are 
billions  for  this  and  billions  for  that,  and  in  the  aggre- 
gate the  figures  are  so  big  as  to  be  almost  terrifying. 

Last  week  the  Electrical  World  showed,  for  instance, 
that  the  electrical  industry  will  require  in  the  next  four 
years  for  new  plants  and  appliances  $10,371,000,000.  A 
large  proportion  of  this,  of  course,  is  for  labor  in  plant 
construction  and  installation,  but  it  is  interesting  to  put 
beside  this  estimate  the  figure  of  $1,250,000,000  which  rep- 
resents the  value  of  the  combined  output  of  electrical  ma- 
terial during  1920,  the  largest  year  on  record.  Further- 
more, the  prices  taken  in  the  above  estimates  were  not  the 
"high"  of  1920  but  the  "low"  of  1912. 

Now,  where  is  all  this  business  coming  from  ?  A  large 
part  is  coming  from  new  homes  to  be  wired — the  United 
States  Chamber  of  Commerce  estimates  that  the  nation  is 
1,2.')0,000  homes  short  at  this  minute.  If  the  absurdly  low 
figure  of  $100  per  house  is  taken,  already  there  is  $125,- 
000,000  unspent  that  should  now  be  in  operation.  These 
homes  will  need  lamps — millions  of  them — flatirons,  vacuum 
cleaners,  washing  machines,  fans,  fuses,  meters. 

Farm  and  Railroad  Need.s  Waiting 

There  are  thousands  of  farmers  that  are  anxious  to  have 
electric  service,  and  such  installations  quickly  run  into 
large  amounts. 

The  railroads  are  now  embarking  on  a  plan  for  rehabili- 
tating our  national  transportation  system.  Some  roads  will 
electrify,  but  that  isn't  the  point.  The  railroads  will  spend 
billions  of  dollars  and  the  producers  of  the  equipment 
will  be  in  the  market  for  electrical  material  of  all  kinds. 

For  the  past  five  or  six  years  the  amount  of  new  street 
lighting  has  been  pitifully  small.  This  field  will  reopen 
soon,  maybe  this  spring,  and  when  things  do  break  they 
will  break  big.  Underground  conduit,  cable,  lighting  stand- 
ards, globes,  time  switches  and  all  the  necessary  equipment 
will   once   more   be   in   demand. 

Other  items,  such  as  new  roads,  factory  extensions,  elec- 
tric railways,  development  of  new  territory,  etc.,  will  simply 
help  swell  the  total. 

When  will  it  come?  Nobody  knows.  It  is  pretty  well 
agreed  that  the  first  quarter  will  be  quiet;  after  that  better 
things  are  expected  to  happen.  The  important  thing, 
however,  is  not  when  it  will  occur.  The  important  part  is 
that  it  is  coming  and  that  therefore  the  electrical  industry 
must  be  in  readiness  to  avail  itself  of  the  golden  opportu- 
nity just  ahead. 

There  are  raw  materials  to  be  secured,  and  some  of  these, 
especially  copper  and  cotton,  are  so  low  that  the  prices  can 
hardly  go  enough  lower  to  make  it  reasonable  for  manufac- 
turers to  hold  off  for  price  reasons.  Furthermore,  the  labor 
situation   is    in    such    a   shape   that   manufacturers    can,   if 


they  will,  get  more  output  per  laborer  then  before  and 
thereby  secure  lower  production  costs.  In  other  words, 
manufacturers  can  today  start  on  a  factory-stocking  prop- 
osition with  production  costs  in  a  large  degree  commen- 
surate with  pre-war  costs  and  in  that  way  prepare  for  the 
business  ahead. 

Loom  Prices  Drop  30  per  Cent 

RECESSIONS  in  price  of  non-metallic  flexible  conduit 
amounting  to  30  per  cent  were  made  just  before  the 
year  closed.  On  Dec.  27  one  producer  made  the  cut 
which  started  the  ball  rolling,  it  is  understood,  and  within 
two  days  the  other  producers  were  down  to  the  65  per  cent 
discount,  a  change  of  15  points. 

With  the  low  cotton  market,  the  price  of  cotton  mate- 
rials entering  into  the  make-up  of  loom  has  dropped  con- 
siderably, in  some  cases  as  much  as  one-half,  so  right  there 
is  a  cause  for  a  lower  price.  It  has  been  felt,  too,  that 
^,oom  prices  were  still  high  and  that  lower  prices  at  the 
opening  of  the  year  might  have  some  effect  on  the  very 
slack  market  now  prevailing.  There  is  plenty  of  labor 
available  at  cotton  fabrication  mills  and  plenty  of  cotton 
material  at  hand,  but  with  the  mills  running  light  there 
is  no  reason  for  prices  to  stay  up  with  the  demand  so  low. 
It  is  a  case  of  keep  the  mills  running  and  the  personnel 
together,  and  pocket  the  loss  and  be  rid  of  it  once  and 
for  all,  starting  the  year  with  a  clean  slate. 


Banks  and  Customers  Still  Need 
Light  on  Acceptances 

TRADE  acceptances  have  made  it  possible  for  the 
Western  Electric  Company  to  decrease  its  credit  losses 
to  the  percentage  shown  in  the  following  table,  accord- 
ing to  E.  W.  Shepard,  general  credit  manager  of  that  com- 
pany, in  an  address  before  the  twenty-fifth  annual  conven- 
tion of  the  Electrical  Credit  .Association,  Central  Division, 
in  Chicago  recently. 


Trade  Acceptanrt'S     Open  .\ccounts 

1918  losses    0.03  0.39 

1919  losses    0.07  0.27 

The  company's  turnover  was  15  per  cent  greater  in  1919 
than  in  1918,  and  1920  showed  an  increase  of  12  per  cent 
over  1919.  The  increase  in  turnover  was  obtained  by  dis- 
counting the  trade  acceptances.  The  net  result  has  been 
to  increase  the  net  return  on  the  company's  investment  by 
the  use  of  trade  acceptances. 

Trade  acceptances  have  been  found  to  improve  the  credit- 
rating  of  the  company's  customers  with  bankers,  and  they 
have  also  helped  to  make  the  customers  appreciate  the 
advantage  of  turnover.  With  the  exception  of  the  United 
States  Government  raih'oads  and  most  municipalities,  the 
Western  Electric  Company  takes  trade  acceptances  from  all 
customers  who  do  not  take  the  cash  discount  or  pay  their 
bills  net  in  thirty  days.  The  time  taken  by  a  customer  to 
pay  his  bill  is  not  considered  to  be  so  important  as  knowring 
that  he  will  pay  it  on  a  certain  date.  For  this  reason  a 
customer  who  gives  a  trade  acceptance  and  meets  his  obliga- 
tions when  due  is  considered  as  good  a  customer  as  one  who 
takes  the  cash  discount. 

More  trade  acceptances  are  now  being  returned  than  ever 
before,  but  this  increase  is  not  out  of  line  compared  with 
overdue  notes  and  open   accounts.     An   overdue   account   is 
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easier  to  detect  in  a  trade  acceptance  because  it  stands 
out  more  sharply  in  the  records.  The  average  time  for  the 
company's  trade  acceptances  is  forty-seven  days  for  the 
first  eleven  months  of  1920. 

Trade  acceptances  are  designed  to  allow  the  customer  a 
sufficient  time  to  sell  his  goods  before  paying  for  them  and 
should  therefore  only  be  used  for  current  due  accounts.  The 
Federal  Reserve  Bank  will  not  rediscount  trade  acceptances 
which  have  been  renewed,  and  if  a  customer  cannot  pay  a 
trade  acceptance  when  due.  the  proper  way  to  give  him  addi- 
tional time  is  by  means  of  an  interest-bearing  note.  Trade 
acceptances  should  not  be  used  for  the  purpose  of  borrow- 
ing, nor  should  they  be  issued  on  past-due  accounts. 

Banks  prefer  to  handle  trade  acceptances  in  as  large 
amounts  as  possible,  it  is  found.  For  this  reason  groups  of 
orders,  say  for  a  month,  should  be  grouped  on  one  accept- 
ance with  an  average  date.  By  this  means  the  Western 
Electric  Company  increased  the  average  amount  of  its  trade 
acceptances  from  about  $800  In  1919  to  about  $1,000  in  the 
year  1920. 

Light  Demand  for  Electric  Ranges 
in  the  Northwest 

DEMAND  for  ranges  in  the  Northwestern  States  has 
fallen  off  perceptibly.  Coupled  ^vith  the  general 
tendency  of  the  public  to  spend  money  less  freely 
than  in  the  past  two  or  three  years,  it  is  felt  that  the  cost 
of  the  range  is  too  high.  At  the  same  time,  while  the  cost 
of  wiring  in  a  service,  which  amounts  to  from  $60  to  $75, 
is  considered  to  be  pretty  high  also,  this  is  really  not  so 
much  of  a  factor  if  the  purchaser  is  willing  to  pay  present 
prices  for  the  range. 

Power  companies  in  the  Northwest  have  not  been  pushing 
this  business  very  hard  recently  because  of  a  general  short- 
age of  power.  Stocks  of  standard  lines  of  ranges  are  re- 
ported in  good  condition,  even  though  there  have  been 
increasing  sales  activities  among  the  trade  to  move  them. 
It  is  felt  that  cooking  rates  are  I'easonable  and  compare 
favorably  with  gas.  In  Portland,  if  the  proposed  inci'ease 
in  gas  rates  is  granted,  it  would  be  reasonable  to  expect 
an  increase  in  demand  for  electric  ranges. 


Independent  Pipe  Prices  Decline 

THE  last  day  of  the  year  saw  the  decline  to  Corpora- 
tion price  level  of  the  last  of  the  steel  products  manu- 
factured by  independent  mills — pipe.  This,  of  course, 
affects  the  price  of  rigid  conduit,  and  the  mills  are  now 
on  card  44.  So  there  comes  to  an  end  the  two  steel  mar- 
kets— the  Corporation  and  the  independent.  It  was  about 
the  middle  of  November  that  the  equalizing  of  these  two 
markets  began  when  indepenflent  prices  of  tin  plate  were 
reduced  to  the  Corporation  level — the  Industrial  Board 
level  of  March,  1919— and  from  then  on  the  spread  of  other 
steel  products  has  gradually  diminished  until  now  there 
is  but  one  market.  During  the  present  week,  however,  other 
independent  mills  have  followed  the  course  of  the  one  which 
acted  on  Dec.  31. 


Domestic  Production  of  Copper 
in  1920 

THE  smelter  production  of  copper  from  domestic  ores 
during  the  year  1920  is  estimated  by  H.  A.  C.  Jen- 
sen of  the  United  States  Geological  Survey  to  be 
about  1,23.5,000,000  lb.,  compared  with  1,286,000,000  lb.  for 
1919.  Production  of  refined  copper  from  foreign  and  domes- 
tic ores  for  the  year  was  about  1,573,000,000  lb.,  which  is 
approximately  195,000.000  lb.  less  than  for  the  year  1919. 
Apparent  domestic  consumption  was  about  910,000,000  lb.; 
in  1919  it  was  877,000,000  lb.  Stocks  of  raw  and  refined 
copper  at  the  end  of  1920  were  about  874,000,000  lb.,  which 
r^pi-esents  a  decrease  of  30,000,000  lb.  from  those  held  at 
the  end  of  1919.  Total  imports  of  raw  and  refined  copper 
for  the  ten  months  ended  Oct.  30,  1920,  according  to  the 
Bureau  of  Foreign  and  Domestic  Commerce,  were  407,- 
437,515  lb.  Exports  of  copper  for  the  same  period  were 
543,695,851  lb.,  compared  with  516,627,775  lb.  for  the  entire 
year  1919. 

Continued  decreased  production,  large  stocks  and  low 
domestic  consumption  were  due  entirely  to  the  generally 
depressed  conditions  of  industry  throughout  the  world, 
which  did  not  permit  the  absorption  of  such  great  nuanti- 
ties  of  copper  as  had  been  hoped  for.  Low  exchange  and 
the  great  stocks  of  scrap  and  secondary  copper  available 
both  in  the  United  States  and  abroad  also  decreased  the 
demand  for  new  copper.  The  salient  features  of  the  copper 
industry  during  1920  were  a  small  hesitating  demand,  de- 
creased production,  continued  small  exports,  particularly 
during  the  last  half  of  the  year,  and  labor  troubles. 


Heating  Device  Schedule  and  List 
Prices  Changed 

WHILE  an  increase  in  license  schedule  prices  of 
domestic  heating  appliances  was  made  effective  Jan. 
1,  1921,  the  Electrical  World  is  informed  that  this 
change  is  to  be  rescinded,  so  far  as  it  applies  to  hollow 
ware,  as  of  Jan.  15.  The  action  prompting  the  increase,  it 
is  learned,  was  taken  in  order  to  make  the  schedule  prices 
a  little  more  commensurate  with  manufacturers'  prices, 
which  are  still  above  the  schedule. 

Already  one  manufacturer  of  heating  devices  has  issued 
new  price  lists  as  of  Jan.  1,  showing  about  10  per  cent 
lower  list  prices,  and  it  is  known  that  other  manufacturers 
will  issue  lower  lists  shortly.  Still  other  manufacturers 
state  that  they  will  not  lower  their  lists  at  this  time. 


Metal  Market  Situation 

COPPER  has  receded  to  a  still  lower  level  at  which  pro- 
ducers have  made  sales  at  13  cents,  delivered,  in  the 
first  quarter.  The  outside  market  has  gone  as  low  as 
12.50  cents,  delivered,  for  nearby  consumption,  while  some 
smaller  producers  are  holding  to  a  middle  ground  at  12.75 
cents,  delivered,  for  first  quarter.  A  much  better  buying  in- 
terest had  developed  by  Wednesday.  Speculators  have  been 
showing  considerable  interest  in  the  market,  but  producers 
are  unwilling  to  sell  them  large  lots  except  at  a  premium. 

Now  that  the  year's  end  has  passed  and  the  immediate 
necessity  of  light  inventories  has  been  met  as  far  as 
possible,  it  would  seem  that  the  present  time  offers  manu- 
facturers of  electrical  apparatus  a  propitious  market  for 
the  purchase  of  copper  stocks.  It  does  not  seem  that  copper 
will  be  available  at  a  price  sufficiently  lower  than  that  ruling 
at  present  to  warrant  consumers  of  large  amounts  holding 
off  any  longer  for  lower  prices. 

In  line  with  a  certain  domestic  demand  which  must  i-ule 
during  the  coming  year,  a  further  foreign  market  appears 
in  the  offing  as  the  result  of  the  passing  over  the  President's 
veto  by  the  two  houses  of  Congress  of  the  Federal  Finance 
Corporation  bill  bringing  back  to  life  this  organization. 
This  action,  if  backed  by  a  sufficient  appropriation,  might 
result  in  large  purchases  of  copper  by  the  European  coun- 
tries so  badly  in  need  of  it  and  so  short  of  immediate  funds. 


NEW  YORK  METAL  MARKET  PRICES 

— n.  0  27.  1^20—  —Jan    ■».  1921-- 

Copper                                                                        £         .-      li  £         ^       (1 

London,  standard  spot 72          5      0  72        0          0 

Cents  per  I'ound  Cents  per  Pound 

PrimeLake 13  75  13.50 

Electrolytic 1400  13  00 

Casting 13  00  12  37! 

Wirehase 16  00-16  50  16  25 

Lead,  trust  price ''75  475 

Antimony 5  25  5  20 

Xickel.ingot 43  00  43  00 

Sheet  zinc,  f.o.b.  smelter 1 1   50  1 1   50 

Zinc, spot 6  00-6   10  6   10 

Tin                33   00  36  00 

Aluminum,  98  to  99  percent 28  50  28  30 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Hea^'v  copper  and  wire 1100-1150  10  50-1100 

Brass'.heavy 6  00-6  50  6.00-6   50 

Brass,  light                                                                  4  50-  5  00  4  00-  4  50 

fead,  heavy                                                            3  50-4  00  3  50-3  75 

Zinc,  old  scrap                                                         3  25-3.50  3.00-3  25 
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The  Week 

IN  TRADE 

Prices    Wlien    Quoted    Are    Those   Prevailing    at   the 

Opening  of  Business  on   Monday  of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


WITH  jobbers  busy  counting  up  their  stocks  there  is 
little  trade  in  the  electrical  supply  field.  Inquiries 
are  getting  smaller  and  smaller  and  are  now  few. 
Buying  is  as  low  as  it  is  expected  ever  to  get.  There  is 
more  shopping  being  done.  Stocks  in  general  are  high, 
demand  is  light  and  money  is  scarce,  consequently  price 
is  a  big  factor  when  it  comes  to  making  a  sale  today.  Job- 
bers are  more  inclined  to  seek  business  than  they  were  a 
short  time  ago.  Where  heretofore  the  dealer  called  up 
and  begged  for  a  few  appliances  from  several  jobbers 
today  the  jobber  is  calling  up  the  dealer  offering  him  truck- 
ing facilities  on  a  purchase. 

Over  the  year's  end  prices  of  conduit,  loom  and  flexible 
armored  conductor  saw  important  recessions.  One  line  of 
domestic  heating  appliances  also  dropped.  The  two  steel 
markets  lost  their  identity  and  became  one.  Collections 
continue  long  and  require  constant  pushing. 


NEW  YORK 


The  arrival  of  the  new  year  brings  little  immediate 
encouragement  to  the  electrical  trade  in  the  way  of  a 
return  of  business.  Hopes  of  increased  demand  have 
now  been  deferred  until  after  the  first  quarter  at  least. 
Some  jobbers  even  go  so  far  as  to  say  they  expect  slack 
conditions  to  obtain  up  to  the  half-year  mark.  Some 
houses  have  finished  taking  inventories,  others  are  just  now 
in  the  middle  of  this  occupation.  Reports  thus  far  indi- 
cate a  surplus  varying  from  20  to  100  per  cent  compared 
with  the  level  of  stocks  at  this  time  last  year. 

Price  cuts  continue  to  be  made,  the  principal  items  af- 
fected this  week  being  loom,  locknuts,  washers  and  bush- 
ings and  armored  conductor.  Wire  and  conduit  are  also 
being  shaded  to  their  recent  low  levels  by  more  jobbers. 
Collections   continue  unsatisfactory  with   no  change. 

Locknuts,  Washer.s  and  Bushings. — Price  decreases  are 
reported  as  going  into  effect  the  first  of  this  week  amount- 
ing to  about  33  per  cent  on  i-in.  and  3-in.  sizes  and  about 
8  per  cent  on  the  others. 

Conduit. — Demand  is  slow  and  stocks  are  well  built  up 
in  virtually  all  sizes.  In  quantities  of  2,500  lb.,  A-in.  black 
ranges  from  $70  to  .S82,  and  1-in.  black  from  $155  to  $160.50 
per  1,000  ft.,  net. 

Outlet  Boxes. — Light  demand  and  a  plentiful  supply  are 
reported.  The  discount  on  black  boxes  ranges  from  20  to 
30  per  cent  and  on  galvanized  from  15  to  25  per  cent  in 
quantities  of  100. 

Flexible  -Armored  Conductor. — The  market  remains  very 
weak  with  plenty  of  material  available,  though  some  job- 
bers have  forced  their  stock  to  low  levels.  Prices  are  all 
over  the  lot,  with  some  jobbers  down  to  $65  net  per  1,000 
ft.  for  No.  14  two-wire  and  others  ranging  all  the  way  up 
to  $85. 

Wire. — Stocks  of  both  rubber-covered  and  weatherproof 
are  large  under  the  poor  demand  that  is  felt,  though  one 
or  two  houses  report  a  slight  pick-up  in  sales  of  rubber- 
covered  wire.  No.  14  rubber-covered  ranges  in  price  from 
$8.50  to  $9.50  per  1,000  ft.,  in  10,000-ft.  lots.  Weatherproof 
wire  base  is  19  to  20  cents,  with  No.  14  in  250-lb.  lots  quoted 
from  27  to  29  cents. 

Non-Metallic  Flexible  Conduit. — Buying  interest  is  al- 
most completely  lacking,   and   stocks  are  large.     Price  re- 


ductions from  manufacturers  amounting  to  30  per  cent  went 
into  effect  last  week.  Under  the  new  schedule  jobbers  quote 
J-in.  in  1,000  ft.  lots  from  $27  to  $29.50  and  3'2-in.  from  $25 
to  $27  per  1,000  ft.,  net. 

Poles  and  Hardware. — Demand  is  generally  light.  Stocks 
of  poles,  pins  and  cross  arms  are  good  at  distribution  points, 
deliveries  to  the  East  being  made  as  quickly  as  two  weeks. 
Cross-arms  were  reduced  in  price  about  10  per  cent  early 
in  December.  Hardware  stocks  are  small,  though  sufficient 
for  current  light  needs.  Deliveries  range  two  to  three 
weeks.  Price  decreases  averaging  10  to  15  per  cent  have 
been  made  by  different  manufacturers  during  the  month  of 
December. 

Distribution  Transformers. — Demand  in  this  territory 
varies  from  fair  to  very  good.  Deliveries  are  improving 
and  range  from  twelve  to  fifteen  weeks  on  the  smaller 
capacities  up  to  fourteen  and  twenty  weeks  on  large 
sizes.  These  figures  compare  favorably  with  a  few  months 
ago,  however.  Stocks  are  spotty,  but  are  beginning  to  build 
up,  almost  half  the  sizes  now  being  in  stock.  Prices  are 
steady. 

Fuses. — Stocks  are  ample  to  care  for  the  present  slow 
demand.  In  standard  packages,  N.E.C.  standard  3  to  30 
amp.,  250-volt  non-renewable  fuses  are  quoted  from  12.50 
to  15  cents  each,  net. 


CHICAGO 


Because  most  concerns  in  the  district  are  doing  nothing 
but  taking  inventory,  and  also  because  there  have  been 
absolutely  no  developments  in  the  way  of  price  changes, 
any  attempt  to  mention  specific  items  or  classes  of  ma- 
terials in  a  trade  review  is  superfluous  this  week.  The 
industry  locally  is  vitally  interested  in  those  factors  which 
bear  on  the  future  of  the  electrical  industry  and  which  are 
outside  the  control  of  the  industry. 

Chicago  has  an  enormous  building  program  laid  out 
which  will  go  ahead  in  1921  if  price  adjustments  are  made 
in  time  to  pennit  the  letting  of  contracts  early  in  the  year. 
The  estimated  total  of  $150,000,000  worth  of  work  ready 
to  go  ahead  includes  two  department  stores,  six  theaters, 
five  office  buildings,  six  hotels,  four  club  houses,  several 
university  buildings  and  $9,000,000  in  public  school  build- 
ings. There  is  also  the  vast  project  of  electrification  of 
the  Illinois  Central  terminus  as  well  as  innumerable  private- 
home  building  enterprises  which  will  certainly  go  ahead  just 
as  soon  as  the  men  who  are  in  control  of  expenditure  think 
that  prices  have  been  stabilized  sufficiently  to  justify  such 
action. 

Concerning  non-employment  it  is  a  significant  fact  that 
those  industries  which  first  started  to  take  up  the  slack 
and  get  their  production  costs  and  selling  prices  down  to 
a  reasonable  base,  considering  their  probable  future,  are 
right  now  resuming  operations.  This  is  held  to  justify 
the  opinion  that  all  other  industries,  just  as  soon  as  they 
effect  their  necessary  readjustment,  may  do  likewise  and 
that  there  is  nothing  to  fear  in  the  way  of  a  long -continued 
period  of  widespread  depression. 

Collections  for  December  are  going  to  look  a  little  better 
than  they  did  in  November.  This  is  on  account  of  extra 
collection  efforts  put  forth  with  the  approach  of  the  new 
year.  Money  is  still  very  tight  and  is  not  to  be  collected 
unless  vigorously  gone  after.  The  volume  of  outstanding 
accounts  on  the  books  of  both  manufacturers  and  jobbers 
is  steadily  declining,  as  the  sales  right  now  are  at  a  low 
mark,  while  old  accounts  are  being  steadily  reduced. 

What  the  attitude  of  the  public  as  a  whole  is  going  to 
be  toward  buying  is  the  main  interest  just  now.  In  its 
relation  to  the  electrical  industry,  the  future  of  construction 
is  the  most  important  factor,  as,  without  new  apartments, 
hotels,  office  buildings,  etc.,  the  market  for  equipment  will 
be  limited.  In  this  connection  prices  of  building  materials 
are  the  leading  question.  Lumber  is  down  in  the  local  mar- 
ket to  a  point  about  equal  to  pre-war  prices,  if  increased 
freight  rates  are  taken  into  consideration.  Most  other 
materials  still  remain  up  toward  the  top  of  the  price  range 
and,  with  the  exception  of  copper  wire,  electrical  equipment 
is  there  also. 
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BOSTON 

Jobbers  report  a  better  feeling  in  New  England  mill 
circles  as  the  business  year  opens.  Many  plants  which  were 
shut  down  have  reopened  for  part  time  or  full  time  opera- 
tion, and  greater  interest  is  seen  in  betterment  work  along 
engineering  lines.  The  volume  of  orders  has  not  increased 
much  as  yet,  but  field  men  from  prominent  jobbing  houses 
note  a  turn  for  the  better  in  local  districts.  Building  and 
engineering  contracts  for  1920  to  Dec.  29  in  New  England 
totaled  $304,230,000,  about  25  per  cent  larger  in  amount 
than  for  the  same  period  of  1919  and  nearly  50  per  cent 
greater  than  in  1916,  the  second  best  year  in  the  past  two 
decades. 

Jobbers'  stocks  are  uneven  but  are  still  overloaded  in 
many  lines.  One  good-sized  house  had  $500,000  worth  of 
material  on  hand  at  the  week  end  and  was  buying  only 
immediately  scarce  products.  Collections  are  poor  and  bor- 
rowing to  discount  bills  is  being  practiced  in  some  jobbing 
circles.  With  the  exception  of  rigid  conduit  deliveries  are 
very  satisfactory.  Prices  broke  sharply  last  week  in  flexible- 
armored  conductor  and  non-metallic  flexible  conduit;  wire 
continues  weak,  and  one  of  the  largest  appliance  manufac- 
turers has  marked  down  some  of  his  leading  products  about 
10  per  cent,  effective  Jan.  1.  Industrial  heating  equipment 
is  firmer. 

Flexible  Armored  Conductor. — No.  14  single-strip  is  off 
sharply  to  about  $65  to  $68  per  1,000  ft.  Large  quantities 
are  selling  for  considerably  less,  with  no  fixed  price  for 
stated  amounts. 

Non-Metallic  Flexible  Conduit. — Prices  are  weak  owing, 
it  is  believed,  to  the  slump  in  cotton  quotations.  On  Mon- 
day the  3^^-in.  size  in  1,000-ft.  lots  brought  $22  and  the 
/jr-in.  size  $25  per  1,000  ft.  Plenty  of  this  material  is  to 
be  had  and  the  demand  is  moderate. 

Motors. — Barring  rather  spotty  stocks  it  is  easy  to  pick 
up  sizes  required  if  quantity  orders  are  not  sought.  Prices 
are  firm,  although  some  rumors  of  a  moderate  readjustment 
are  in  the  air. 

Meters. — Central-station  buying  keeps  up  well,  and  low 
stocks  or  none  at  all  in  some  cases  are  the  rule. 

Appliances. — Landers,  Frary  &  Clark  announced  reduc- 
tions in  list  prices  Jan.  1,  of  which  the  following  decreases 
are  representative:  Grills  and  ranges,  $0.75  to  $2.50;  heat- 
ing pads,  $1;  immersion  heater,  $1;  irons,  $0.25  to  $1.25; 
percolators,  $1.50  to  $3.50;  toasters,  $0.75  to  $2;  water  heat- 
ers, $0.50;  disk  stoves,  $1.50.  A  fair  holiday  business  is 
reported  among  retailers. 

Industrial  Heating  Equipment. — Prices  were  advanced  by 
Landers,  Frary  &  Clark  Jan.  1  on  glue  pots  and  soldering 
irons.  On  the  former  the  lists  were  increased  from  $1  to 
$3.50  and  on  the  latter  from  $1.75  to  $2.75. 

Wire. — Rubber-covei'ed  wire  is  weak,  No.  14  selling  at 
$9  per  1,000  ft.  in  5,000-ft.  lots.  Weatherproof  base  is  20 
cents  and  bare  base  174  cents.  Stocks  are  on  the  whole 
in  excellent  shape  for  meeting  increased  demand. 

Rigid  Conduit. — Pipe  is  easier  in  price,  i-in.  black  being 
quoted  at  $78.20  per  1,000  ft.  in  10,000-lb.  lots,  with  $83.30 
for  galvanized.  Deliveries  are  somewhat  slow  and  stocks 
are  spotty.  Quotations  fell  about  10  per  cent  last  week. 
The  demand  is  moderate. 

Knobs  and  Tubes. — Easier  deliveries  are  reported.  Prices 
are  running  around  $11.50  per  1,000  on  3-in.  tubes  and  $32 
per  1,000  for  "Nail-it"  knobs  in  barrel  lots. 


ATLANTA 


The  closing  of  the  calendar  year  has  brought  with  it 
the  usual  decline  in  busmess  activities,  the  buying  public 
apparently  satisfying  its  requirements  in  the  pre-Christ- 
mas  period.  Jobbers  are  receiving  a  minimum  of  orders, 
whereas  the  retailers  are  buying  only  for  immediate  cur- 
rent needs,  making  every  effort  to  reduce  stocks  for  in- 
ventory. 

Jobbers  and  retailers  alike  report  that  stocks  in  the 
main  are  considerably  lower  than  for  last  year  and  will 
make  no  effort  to  replenish  before  the  middle  of  January. 


The  final  resume  of  building  activities  in  Atlanta  for  1920 
shows  a  grand  total  of  $13,342,011,  the  activities  being 
divided  into  the  following  classes:  Dwellings,  38;  apart- 
ments, 39;  churches,  11;  commercial  houses,  124;  factories, 
11;  public  buildings,  9.  However,  December  pennits  were 
low,  with  a  valuation  of  only  $269,000.  Much  of  this  con- 
struction is  still  under  way,  which  means  that  building 
supplies  will  be  in  demand  for  some  time  to  come  in  the 
South. 

The  opinion  that  general  business  conditions  will  im- 
prove is  reflected  by  the  opening  up  of  textile  mills  that 
have  been  closed  down,  while  oil  mills  will  recommence 
operations  shortly  after  the  first  of  the  year.  Little  or  no 
curtailment  is  reported  from  other  classes  of  manufac- 
tures, and  while  some  wage  reductions  are  reported  non- 
employment  is  not  heavy.  The  electrical  trade  reports  in- 
dicate that  all  houses  had  a  most  satisfactory  holiday  trade, 
with  business  well  in  excess  of  that  of  last  year  but  not 
quite  up  to  the  estimates  of  the  early  fall.  Collections  con- 
tinue rather  slow,  though  those  from  municipalities  show 
improvement,  owing  to  collection  of  1920  taxes. 

Flexible  Armored  Conductor. — All  jobbers  report  very 
good  stocks,  but  they  are  moving  slowly,  which  probably 
accounts  in  a  great  measure  for  the  sharp  price  break  to 
be  noted  this  week.  One  large  jobber  is  quoting  two-wire 
No.  14  double  strip  in  lots  of  10.000  ft.  at  $75  to  $80  per 
1.000  ft. 

Cross-Arms. — This  week  has  seen  an  unusually  good  move- 
ment of  cross-arms  and  pole-line  material;  in  fact,  the  move- 
ment of  this  class  of  supplies  has  been  better  than  any 
other  line  for  the  past  ten  days.  No  price  reductions  are 
reported,  though  jobbers  are  anticipating  such  in  the  very 
near  future.  Prices:  Standard  fir  arms,  two-pin,  4-ft., 
lots  of  1,000  linear  feet  and  over,  62  cents  each;  four- 
pin,  4-ft.,  83  cents.  N.E.L.A.  fir  arms,  two-pin,  3-ft.,  93 
cents  each;  four-pin.,  5-ft.  7-in.,  $1.41  each.  Pins,  1\  in.  x 
8  in.,  $2.50  per  100;  li  in.  x  9  in.,  $4.20. 

Wire. — No  further  reduction  in  the  price  of  wire  is  noted, 
rubber-covered  moving  fairly  well,  while  weather-proof  is 
more  active.  Stocks  are  on  hand  in  practically  all  sizes  in 
quantities  suflicient  to  take  care  of  reasonable  current 
demands. 

Rigid  Conduit. — Activities  in  this  line  continue  to  hold 
up  much  better  than  was  expected  and  stocks  have  become 
somewhat  spotty  because  of  jobbers'  failure  to  reorder. 
Prices  remain  steady. 

Safety  Switches. — Jobbers  report  very  heavy  stocks  in 
all  sizes,  due  to  overestimating  their  demands.  Popular 
sizes  are  moving  quite  well,  and  the  new  ruling  which 
practically  prohibits  open  switches  in  boxes  will  still  fur- 
ther stimulate  sales. 

Motors. — Scanty  stocks  have  been  accumulated,  and  popu- 
lar sizes  are  still  hard  to  obtain  promptly.  Manufacturers 
express  the  opinion  that  they  will  not  catch  up  on  all  back 
orders  before  midsummer. 


ST.  LOUIS 


The  past  week  has  proved  itself  to  be  a  more  than  ordi- 
narily quiet  one  for  both  jobbers  and  dealers.  Until  Christ- 
mas sales  of  holiday  and  seasonable  goods  helped  to  com- 
pensate for  the  decrease  in  sales  of  staple  lines,  but  fol- 
lowing Christmas  the  demand  for  appliances  and  season- 
able items  dropped  off  sharply.  It  is  expected  that  this 
will  be  only  a  temporary  manifestation  inasmuch  as  deal- 
ers have  stopped  ordering  so  that  they  may  hold  down 
their  inventories  and  will  commence  to  stock  up  again  as 
soon  as  they  have  finished  taking  these.  Dealers  report  that 
there  is  very  little  retail  buying.  A  central-station  com- 
pany which  is  putting  on  a  sale  of  appliances,  lamps,  etc., 
i-eports  good  sales,  however. 

The  Federal  Reserve  Bank  of  the  Eighth  District,  in  its 
report  for  December,  asserted  that  the  Christmas  trade  had 
been  the  poorest  since  1913.  Electrical  jobbers  and  deal- 
ers, however,  while  reporting  a  volume  of  business  over- 
shadowed by  that  of  last  year  agreed  that  the  season  had 
been    satisfactory    in    view    of    genera!    conditions.      Credit 
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conditions  show  no  change.  The  average  maintained  is 
around  sixty  days.  Very  few  customers'  notes  are  being 
accepted. 

Outlet  Boxes. — Stocks  have  bettered  appreciably,  though 
some  jobbers  still  report  a  little  difficulty  in  getting  de- 
livery from  manufacturers.  Prices  have  not  changed,  the 
ma.ximum  discount  on  the  black  boxes  remaining  at  40  per 
cent  and  that  on  the  galvanized  at  35  per  cent. 

Vacuum  Cleaners. — Dealers  continue  to  dispose  of  these 
appliances  and  are  placing  orders,  though  not  so  heavily 
as  a  month  ago.  Immediate  delivery  can  be  made  on  fairly 
large  quantities. 

Washing  Machines. — Christmas  sales  were  low.  Dealers 
reported  public  sentiment  in  favor  of  a  substantial  reduc- 
tion in  prices  and  feel  that  demand  will  continue  to  be  light 
until  this  reduction  is  an  accomplished  fact.  Production 
of  washing  machines  in  this  territory  has  been  cut  consid- 
erably because  of  continuing  high  costs  and  the  dead  mar- 
ket. Both  manufacturers  and  jobbers  have  accumulated 
large  stocks. 

Insulators. — Stocks  of  glass  insulators  are  still  spotty. 
Jobbers  have  been  unable  to  complete  their  reserve  stocks, 
in  spite  of  better  deliveries  from  manufacturers,  because  of 
the  continued  strong  demand.  Stocks  of  porcelain  are 
little  better,  and  jobbers  do  not  expect  to  be  able  to  build 
up  complete  stocks  for  several  months   to  come. 

Locust  Pins. — Jobbers  have  large  stocks,  and  sales  re- 
main light,  though  rural  demand  is  showing  flashes  of 
activity.  The  IJ-in.  x  8-in.  pins  are  quoted  around  $30  per 
1,000  in  lots  of  5,000  and  the  IJ-in.  x  9-in.  pins  around  $60. 

Wire. — The  market  is  more  unsettled  than  ever.  Any 
quotations  that  are  made  are  nominal.  Stocks  have  not 
shrunk  appreciably  in  the  last  week. 

Heaters. — Sales  are  still  good,  though  they  have  dropped 
off  slightly  since  Christmas.  A  sale  by  a  central-station 
company  brought  forth  a  particularly  good  response  this 
past  week. 

Flexible  Armored  Conductor. — The  number  of  sales  is 
fairly  large,  though  a  smaller  volume  is  reported,  there 
being  a  quite  noticeable  decrease  in  the  size  of  individual 
orders. 

SAN  FRANCISCO 

Non-employment  is  increasing,  and  for  the  first  time  in 
several  years  additional  clerks,  salesmen  and  solicitors  are 
available.  It  is  expected  that  sales  of  the  larger  house- 
hold appliances,  which  have  lain  dormant  in  several  sec- 
tions through  lack  of  proper  selling  efforts,  will  again  be 
vigorously  pushed. 

Switches. — More  drastic  observance  of  state  safety  reg- 
ulations will  cause  an  increased  demand  for  safety  switches, 
although,  as  these  are  not  required  where  there  are  volt- 
ages of  less  than  150  volts  to  ground,  there  will  still  be 
a  big  field  for  the  sale  of  ordinary  knife  switches. 

Farm  Plants. — Probably  because  of  severe  weather  con- 
ditions which  prevent  active  solicitation  by  field  sales- 
men farm-plant  sales  have  decreased.  A  few  sales  have 
been  noted  here  and  there.  A  new  field  of  sale  for  farm 
plants  has  been  found  among  theaters  in  the  interior  towns 
where  the  current  frequently  is  cut  off  for  short  periods  of 
time. 

Telephones. — A  considerable  amount  of  telephone  exten- 
sion has  been  planned  or  1921,  especially  among  the  towns 
of  the  lower  San  Joaquin  Valley.  Factory  deliveries  are  im- 
proving. 

Insulating  Material. — Deliveries  of  insulating  material 
are  better  despite  increased  demand  among  the  motor- 
repair  shops.  New  fields  of  sale  among  auto-repair  shops 
and  railroad-car  repairing  shops  are  now  being  supplied. 

Lamp  Cord. — For  the  present  no  attempt  will  be  made 
to  enforce  regulation  of  the  use  of  I'j-in.  fixture  cord.  The 
fixture  manufacturers  state  that  it  is  difficult  to  make  loops 
with  a  heavier  cord.  There  are  still  big  Coast  stocks  of 
the  A-in.  style. 

Line  Material. — For  many  months  to  come  this  will  be 
one  of  the  greatest  selling  line^  because  of  big  power  proj- 


ects and  the  great  amount  of  necessary  house  and  building- 
wiring  that  is  being  held  up. 

Cross-Arms. — Local  stocks  of  cross-arms  are  better  than 
they   have   been    for   years.     Decreasing   business   by   local 
lumber  companies  has  resulted  in  a  crop  of  vigorous  com 
petitors  for  cross-arm  business. 


SEATTLE— PORTLAND 

The  annual  depression  is  on  and  sales  of  both  jobbers 
and  dealers  are  at  a  minimum.  Overstocks  in  several  lines 
are  noted,  an  oversupply  of  hollow  ware  being  especially 
prominent.  During  the  past  week  a  few  minor  reductions 
in  prices  were  made,  but  the  changes  were  inconsequential. 
Sales  during  December,  aside  from  strictly  holiday  busi- 
ness, were  about  the  same  as  last  year;  holiday  sales  were 
much  lighter.  In  spite  of  present  conditions  the  majority 
of  electrical  concerns  insist  that  a  change  for  the  better 
will  develop  within  thirty  to  sixty  days. 

The  Pacific  Northwest  lumber  industry  enters  the  new 
year  with  the  lightest  order  files  in  its  history  and  the 
heaviest  inventories  of  the  past  decade.  With  financial 
conditions  temporarily  retarding  new  construction  adverse 
exchange  operating  against  exports  and  advanced  freight 
rates  restricting  the  use  of  West  Coast  lumber  in  markets 
east  of  the  Mississippi  River,  the  outlook  for  the  first 
quarter  of  1921  is  not  encouraging.  In  the  electrical  in- 
dustry credit  continues  to  tighten.  Collections  are  no  better, 
although  intense  activity  on  the  part  of  collection  depart- 
ments in  some  instances  has  shown  favorable  results. 

Jobbers  report  that  Christmas  tree  outfits  were  ordered 
very  lightly  last  year,  but  that  in  spite  of  this  there  was 
an  oversupply.  This  also  applies  to  heating  appliances, 
which  were  ordered  heavily  and  did  not  move.  Large  stocks 
will  be  carried  over.  Wire  continues  to  show  a  downward 
tendency  and  Thor  washing  machines  have  been  reduced  to 
prices  prevailing  previous  to  the  recent  raise.  Porcelain 
stocks  are  improving.  Galvanized  conduit  in  large  sizes 
is  still  scarce,  but  stocks  of  black  conduit  are  in  good  shape. 

Motors. — The  stock  situation  is  vei-y  much  relieved.  In 
the  case  of  some  of  the  larger  sizes  there  is  at  least  six 
months'  stock  on  hand.  On  smaller  sizes,  in  which  there 
is  more  active  demand,  the  manufacturers  are  less  than  six 
months  behind  on  orders.  Fractional  horsepower  motors 
are  still  very  difficult  to  get. 

Lamps. — Stocks  are  reported  the  largest  in  history.  Lamp 
sales  eased  up  somewhat  in  November  but  improved  again 
in  December  and  are  good  at  the  present  time.  Industrials 
this  year  have  Ven  buying  more  lamps  than  heretoore, 
principally  in  type  "C"  sizes. 


SALT  LAKE  CITY— DENVER 

Electrical  dealers  and  jobbers  are  starting  the  new  year 
with  a  determination  to  make  business  good.  The  tide  of 
pessimism  seems  to  be  stemmed  successfully,  and  it  can  be 
said  that  the  general  business  morale  is  excellent.  Busi- 
ness is  not  actually  much  improved,  but  most  electrical 
merchants  are  backing  up  their  faith  by  making  out 
budgets  that  contemplate  a  bigger  volume  of  sales  in  1921 
than  in  1920. 

The  big  topic  in  salesmen's  conventions  is  ways  and 
means  for  stimulating  sales  in  this  buyers'  market.  Extra 
service  and  constructive  help  to  dealers  will  be  the  big 
1921  issue  from  the  jobber's  point  of  view.  Dealers  in  turn 
recognize  that  merchandise  is  not  any  longer  at  a  premium 
and  that  many  things  will  have  to  be  resorted  to  to  create 
a  productive  consumer  demand. 

No  material  price  reductions  have  been  reported  fron 
manufacturers,  and  consequently  no  general  recession  is 
noted  on  the  consumer  market.  In  scattered  cases  dealers 
have  had  to  make  cuts  in  order  to  liquidate  and  make  peace 
with  their  creditors,  but  the  general  tone  of  the  market  is 
stable.  The  credit  situation  continues  to  be  difficult  and 
involved.  Collections  are  exti-emely  slow,  with  little  pros- 
pect of  immediate  improvement.  Building  activity  is  vir- 
tually at  a  standstill.  It  is  thought,  however,  that  the  fal' 
ing  market  in  building  materials  will  have  a  sti.-.rj'.a  !nj 
effect  by  spring. 


jANUARsr   8,   1921 


ELECTRICAL     WORLD 


125 


Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  from  Jobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


of  Jan.  29  street  trucks  and  passenger 
cars  will  be  displayed,  while  the  fol- 
lowing week  will  be  devoted  to  indus- 
trial trucks.  Batteries  and  accessories 
will  be  on  display  both  weeks. 


Mohawk  Electrical  to  Move  to 
Much  Larger  Quarters 

In  following  out  the  policy  of  pub- 
licity in  advance,  the  Mohawk  Elec- 
trical Supply  Company,  Syracuse,  N. 
Y.,  A.  M.  Little,  president,  announces 
that  the  company  is  going  to  move 
along  in  April  into  what  he  character- 
izes as  one  of  the  finest  buildings  em- 
ployed in  tl'ia  electrical  supply  jobbing 
business  in  the  United  States.  The 
company  has  taken  over  a  six-story 
and  basement  building,  .50  ft.  x  100  ft., 
at  529-533  South  Clinton  Street,  of 
brick,  steel  and  concrete,  giving  two 
and  one-half  times  fonner  capacity  for 
stock,  equipment  and  general  facilities. 


Big  Pacific  Wire  Order  Goes  to 
Anaconda 

Ten  million  pounds  of  copper  will  be 
required  to  fill  the  oi-der  which  the 
Anaconda  Copper  Mining  Company, 
Great  Falls,  Mont.,  has  just  received 
from  the  Pacific  Gas  &  Electric  Com- 
pany, San  Francisco,  Cal.,  for  trans- 
mission wire  for  the  power  company's 
new  220,000-volt  lines.  The  finished 
cable  will  have  a  500, O00-circ.mil.  cross- 
section,  made  up  of  seven-conductor, 
seven-rope  lay  strand,  and  is  the  larg- 
est rope  strand  .  which  the  company 
has  had  to  build.  An  additional  order 
of  3,500.000  lb.  is  expected  to  be  placed 
during  January,  with  a  further  quan- 
tity of  5,000,000  lb.  before  the  year  is 
out. 

The  cost  of  the  cable  will  be  about 
$1,750,000,  based  upon  14-cent  copper. 
During  the  first  quarter  of  the  new 
year  the  power  company  will  make  pay- 
ment of  the  cost  of  the  copper  in- 
volved, the  balance,  representing  fabri- 
cating costs,  to  be  pa.d  as  deliveries 
of  the  cable  are  received.  Shipments 
will  be  started  in  May  or  June  and  will 
be  continued  at  the  rate  of  over  1,000,- 
000  lb.  a  month. 

It  is  interesting  to  note  that  this 
is  the  only  company  making  bare  cop- 
per wire  west  of  the  Mississippi  and 
that  by  so  doing  the  freight  costs  of 
sending  raw  wire  materials  East  and 
finished  wire  West  are  eliminated. 


EdisoR  Storage  Battery  Plant 
Not  Closed 

Annoii~:2nient  was  made  this  week 
by  Charles  Edison,  chairman  of  the 
board  of  directors  of  Thomas  A.  Edi- 
son, Inc.,  that  the  storage  battery 
works  were  not  included  in  the  Edison 
shutdown  on  Dec.  29.  Only  the  phono- 
graph instrument  works  were  closed 
on     that     date.     The     storage-battei-y 


v.'orks  and  the  divisions  of  the  Edison 
industries,  it  was  stated,  are  continuing 
operations. 


Gregory  Cuts  100  per  Cent,  ^ 
Stock  Melon 

The  Gregory  Electric  Company, 
Chicago,  one  of  the  largest  dealers  in 
used  electrical'  equipment  in  the 
United  States,  has  been  authorized  by 
the  Secretary  of  State  at  Springfield, 
111.,  to  increase  its  capital  to  $1,000,- 
000.  This  increase  in  capital  stocTc,  the 
company  states,  has  become  necessary 


Japan  Orders  1,000  Steel  Towers 

An  American  fabricating  company  is 
to  supply  about  1,000  steel  towers  for 
transmission  lines  for  the  Nippon  Elec- 
tric Power  Company,  Osaka,  Japan. 
The  Blaw-Knox  Company,  Blawnox, 
Pa.,  has  received  the  order  for  6,000 
tons  of  steel  towers  at  a  figure  of 
about  $800,000  for  this  140-mile  line 
of  160,000-volt  parallel  circuits.  Fabri- 
cating will  begin  at  once,  and  ship- 
ment will  be  made  in  the  late  spi'ing  or 
early  summer. 


Insulation  Producer  Operates  Own 
Bleachery 

The  bleachery  of  the  Irvington  Var- 
nish &  Insulator  Company,  Irvington. 
N.  J.,  which  was  installed  a  year  ago 


CAPACITY  PER  MONTH  IS  1,500,000  SQUARE  YARDS 


through  the  increase  in  business.  At  a 
meeting  of  the  board  of  directors  on 
Dec.  24  a  stock  dividend  of  100  per  cent 
was  declared. 


All-Electric  Vehicle  Show  for 
New  York 

Following  what  was  felt  to  be  the 
need  for  an  all-electric  vehicle  show 
.the  New  York  Edison  Company  is  to 
stage  a  two  weeks'  show  of  electric 
storage-battery  vehicles  in  its  show- 
rooms at  Fifteenth  Street  and  Irving 
Place  from  Jan.  29  to  Feb.  12.  Lead- 
ing manufacturers  of  electric  vehicles 
and  accessories  have  accepted  the  in- 
vitation sent  out  by  the  Edison  com- 
pany so  that  there  is  assured  what  is 
said  to  be  the  first  electric  vehicle  ex- 
hibition of  its  kind.     During  the  week 


for  bleaching-  and  finishing  cotton 
fabrics  for  U3e  as  electrical  insulation, 
has  a  capacity  of  1,500,000  sq.yd.  per 
month.  It  is  stated  that  this  is  the  only 
company  producing  cotton  insulation, 
not  only  in  the  United  States,  but  also 
in  the  world,  which  has  its  own  bleach- 
ery. The  building  is  one  stoi-y  in  height 
and  covers  an  area  of  100  ft.  x  200  ft. 
The  company  has  fifty-six  cooling 
towers  in  operation  and  has  ten  more 
under  constniction.  A  new  200-hp. 
boiler  also  is  being  added. 


New  Record  in  Electric 
Bake  Ovens 

What  is  claimed  by  the  manufacturer 
as  a  new  record  in  large  electric  bake 
ovens  has  just  been  completed  for  the 
B.    Manischewitz    Company    of    Cincin- 
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nati,  Ohio,  by  William  F.  Schaller,  en- 
gineer for  the  Ideal  Electric  Traveling 
Oven  Company,  Inc.,  of  San  Francisco. 
The  oven  is  62i  ft.  long  and  9  ft.  wide. 
The  tempei-ature,  it  is  claimed,  aver- 
ages 650  deg.  F.  during  operation  under 
an  average  load  of  100  kw.  This  new 
oven,  which  has  a  baking  capacity  of 
9  barrels  of  flow  per  hour,  is  used  for 
baking  matzos. 


Baker  R  &  L  Sees  Prosperous 
Times  Ahead 

As  the  result  of  reports  of  all  kinds 
the  Baker  R  &  L  Company,  Cleveland, 
builder  of  electric  trucks  and  tractors, 
views  the  near  future  optimistically. 
The  company  is  stocking  on  trucks  and 
tractors  in  anticipation  of  lai-ge  quan- 
tity orders  on  which  it  is  now  work- 
ing. 

The  company's  belief  in  prosperous 
times  ahead  is  evidenced  by  its  addi- 
tional investment  of  nearly  $250,000  in 
finished  Baker  trucks  and  tractors 
since  business  began  to  slacken  up. 


The  Power  Plant  Engineering  Com- 
pany, Seattle,  Wash.,  has  been  incor- 
porated and  offices  have  been  estab- 
lished in  the  L.  C.  Smith  Building.  The 
company  is  composed  of  engineers  ex- 
perienced in  power-plant  installation 
and  operation,  and  it  is  in  a  position 
to  conti-act  for,  design  and  install  all 
power  equipment.  It  also  has  the  ex- 
clusive agency  for  the  Santmyer  pow- 
dered coal  equipment.  W.  J.  Santmyer 
is  president,  R.  S.  Whaley  is  vice-presi- 
dent, and  A.  E.  Maclnnis  is  secretary- 
treasurer. 

The  Hochbaum  -  Rylander  Electric 
Company,  539  Central  Avenue,  Newark, 
N.  J.,  manufacturer  of  electrical  prod- 
ucts, has  filed  notice  of  dissolution  un- 
der the  laws  of  New  Jersey. 

The    Page    Steel    &    Wire    Company, 

manufacturer  of  steel  suspension  and 
guy  wires,  has  taken  over  the  tube 
business  of  the  Connecticut  Tubing 
Company  and  has  moved  the  equipment 
to  its  Adrian  (Mich.)  plant,  to  whicli 
a  one-story  addition,  50  x  286  ft.  will 
be  added  at  a  cost  of  about  $60,000. 

The  National  X-Ray  Reflector  Com- 
pany has  appointed  Cochrane,  Stephen- 
son &  Company,  Ltd.,  of  Winnipeg, 
Can.,  as  its  representative  for  west- 
ern Canada.  The  firm  will  act  in  the 
capacity  of  sales  representative  for  the 
complete  line  of  X-Ray  products.  Mr. 
Cochrane  was  for  twelve  years  sales 
manager  of  the  Northern  Electric  Com- 
pany in  western  Canada. 

The  Woodrow  .Manufacturing  Com- 
pany, Newton,  Iowa,  washing-machine 
manufacturer,  has  completed  a  film  for 
distribution  to  dealers  as  an  aid  to 
their  local  advertising.  The  film,  which 
is  1,200  ft.  long,  shows  the  progress 
of  the  art  of  washing  clothes  from  the 
days  of  Eve  to  modern  times. 

The  Sterling  Lighting  &  Fixture 
Company,  Buffalo,  N.  Y.,  has  filed  no- 
tice of  increase  in  capital  stock  from 
$2,500  to  $25,000. 


The  General  Electric  Company,  Sche- 
nectady, N.  Y.,  is  having  plans  prepared 
for  the  construction  of  its  proposed 
plant  on  Elmwood  Avenue  between 
Sixty-eighth  and  Seventieth  Streets, 
Philadelphia,  to  cost,  including  machin- 
ery, about  $500,000.  The  building  will 
be  about  80  ft.  x  600  ft.  and  will  be 
used  for  the  most  part  for  the  manu- 
facture of  switchboard  equipment. 

The      Western      Electric      Company 

moved  its  supply  division  in  Alanta  into 
a  new  five-story  office  and  warehouse 
on  Nov.  23.  This  new  warehouse,  which 
provides  60,000  sq.ft.  of  space,  is  near 
the  center  of  the  business  district  of 
Atlanta,  convenient  to  the  company's 
local  supply  customers.  The  company's 
supply  department  offices  were  for- 
merly in  the  W«st  End  suburb  of 
Atlanta,  where  the  stocks  of  telephone 
equipment  will  still  be  maintained. 
The  new  warehouse  is  equipped  with 
gravity  conveyors  and  dumbwaiters  so 
as  to  make  the  handling  of  material 
convenient  and  rapid.  It  also  has  a 
large  conference  and  display  room 
where  customei's  can  inspect  equip- 
ment. About  200  clerks  and  salesmen 
are  required,  with  offices  on  the  top 
floor.  Branch  offices  are  now  main- 
tained in  Jacksonville,  Fla.,  New 
Orleans  and  Savannah,  Ga.  H.  W.  Hall 
is  district  manager  of  C.  A.  Cabaniss 
is  sales  manager. 


The  Engineering  Business  Exchange, 

30  Church  Street,  New  York  City,  an- 
nounces the  opening  of  a  Pacific  Coast 
branch  with  James  T.  Whittlesey  as  di- 
rector and  with  offices  in  the  Claus 
Spreckles  Building,  San  Francisco.  Mr. 
Whittlesey  was  long  a  prominent  figure 
in  the  street-railway  field,  and  since 
his  removal  to  California  eight  years 
ago  he  has  been  engaged  in  general 
consulting   practice. 

The  Thompson  Electric  Company,  226 
St.  Clair  Avenue,  N.  E.,  Cleveland, 
Ohio,  announces  that  it  is  once  more 
on  a  production  basis  and  expects  to 
be  able  to  make  prompt  shipments 
from  now  on. 

The     Bowen    &     Bartlett     Company, 
Inc.,    1201    South    Sharp    Street,    Balti- 
more,   Md.,    has    increased    its    capital 
stock  to  $200,000.     The  company  man 
ufactures  washing   machines. 

The  H.  B.  Sherman  Manufacturing 
Company,  Battle  Creek,  Mich.,  "has  ac- 
quired an  electric  motor  plant  at 
Quincy,  111.,  which  it  will  move  to  Battle 
Creek.  The  company,  it  is  understood, 
will  build  a  new  plant  as  soon  as  busi- 
ness warrants.  It  manufactures  brass 
and  bronze  castings. 

The  National  Council  of  Lighting 
Fixture  .Manufacturers  and  the  Light- 
ing Fixture  Dealers'  Society  will  meet 
in  Buff'alo,  N.  Y.,  during  the  week  of 
Feb.  14. 


Foreign  Trade  Notes 


BULGARIAN  CHAMBER  COXSIDBR- 
ING  W.\TER  POWER  DEVELOPMENT. — 
The  Bulgarian  Chamber,  which  is  con- 
sidering a  bill  to  regulate  water  syndicates, 
according  to  the  London  Electrician,  is 
also  giving  its  attention  to  the  question  of 
developing  water  power.  Investigations 
have  iieen  made  as  to  the  utilization  of 
the  water  power  of  a  number  of  rivers,  and 
the  Board  of  Trade  Journal  states  that  the 
results  sliow  tliat  the  water-power  re- 
sources of  Bulgaria  are  capable  of  de- 
veloping more  than  1,000,000  hp.  Railways 
and  industries  will  consume  only  130,000  hp. 
to  150.000  hp.,  and  the  remainder  will  be 
available  for  agricultural  purposts  and 
lighting.  .-\n  extensive  irrigation  scheme 
is  also  contemplated,  including  the  irri- 
gation of  the  plain  of  Deli-Ormana  by 
me'ans  of  electrically  driven  pumps.  The 
projects  to  be  taken  in  hand  will  include 
the  construction  of  about  seventeen  bar- 
rage reservoirs,  building  electric  power 
stations  and  also  canal  systems  in  the 
Plains  of  Thrace,  .Stara  Zaroga,  Yambol 
and  Sliven  in  southern  Bulgaria,  and  in 
northern  Bulgaria  on  the  lower  coursts  of 
the  Rivers  Isker,  Vid,  Ocem,  Rositza,  Yant- 
ra  and  others,  as  well  as  the  Plains  of 
Kustendil,  Radomir, .  Doupnitza  and  Nevro- 
pol.  A  Supreme  Water  Council  has  been 
established  at  the  Ministry  of  Agriculture 
and  State  Property  to  execute. 

THE  ALLGEMEINB  ELEKTRICITATS 
GESELLSCHAFT  has  announced  for  the 
past  business  year  net  profits  of  47.70.3,000 
marks  as  against  27,031,000  marks  in  the 
preceding  business  year.  Inflation  of  cur- 
rency in  Germany,  it  is  stated,  has  been 
reflected  by  an  extraordinary  inflation  of 
business  profits  during  the  period  before 
the  great  reaction  in  prices. 

TENDER  DATE  POSTPONED  FOR  THE 
NORWELL,  HYDRO-ELECTRIC  PRO,I- 
ECT. — Owing  to  the  delay  in  the  transit  of 
the  specifications  of  the  electricity  com- 
mission of  the  State  of  Victoria.  Australia. 
for  the  NorwcU  hydro-electric  project,  thi; 
commissioners  have  postponed  the  date  for 
rlelivering  the  tenders  to  the  secretary  of 
the  commission  in  Melbourne.  Australia, 
from  Feb.  24  to  March  31.  1921.  These 
specifications  are  now  on  sale  at  the  bu- 
reau's district  offices.  734  Custom  House. 
New  York  City,  and  Room  1124,  First 
National  Bank   I'.uilding,  Chicago.  111. 


HYDRO-ELECTRIC  PLANT  IN.  NEW 
SOUTH  WALES. — Announcement  h-dt^  been 
made  by  the  Prime  Minister  that  it  is 
proposed  to  establish  a  hydro-electric  power 
plant  on  Murray  River  at  Albury,  New 
South  Wales,  Australia,  to  generate  elec- 
tricity in  connection  with  the  industrial 
development  of  the  border  districts  in  New 
South   Wales   and   Victoria. 

PRODUCTION  OF  ELECTRICAL  AP- 
PARATUS IN  POLAND.— The  manufac- 
ture of  electrical  supplies  in  Poland  is  in 
its  infancy.  According  to  the  latest  sta- 
tistics available  there  are  twelve  plants, 
employing  about  1,200  workmen,  manufac- 
turing electrical  products,  including  supply 
apparatus,  electric  motors,  cable,  carbon 
lamps,  carbons  for  arc  lamps,  insulating 
tubes    and   similar   products. 

GERMAN  ELECTRICAL  GOODS  IN 
THE  FAR  EAST. — German  manufacturers, 
according  to  Trade  Commissioner  Lund- 
quist,  are  furnishing  a  number  of  elec- 
trical houses  in  Bombay,  India,  with  elec- 
trical apparatus,  including  wire,  wiring 
supplies,    fi.xtures,    meters,    motors,    etc. 


Foreign  Trade  Opportunities 


Following  are  listed  opportiuiitirs  to  enter 
foreign  mai'kets.  Where  the  item  is  num- 
bered fiu-ther  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce.  Washington,  by  mentioning  the 
number. 

An    engineering   company    in    India    (No. 

34.172)  desires  to  secure  catalogs  with  a 
view  to  i)urchasing  decorative  electric 
lamps,  such  as  are  used  for  Christmas 
trees,  with  coi'ds  for  220-volt  circuits  ;  elec- 
tric signs  and  flashers,  fancy  crystal  shades 
(electrical  glassware),  and  opal  glass-ball 
shades,  6,  8  and  10  in.  in  diameter. 

A  commission  merchant  in  Tm'key  (No. 
34,17.5)  desires  to  enter  into  communica- 
tion with  firms  with  a  view  to  securing 
agencies  for  the  sale  of  metallurgical  prod- 
ucts, transmission  belts,  machinery,  motors 
pumps,    turbines,   etc. 

A  manufacturing  company  in  Spain    (No. 

34.173)  desires  to  purchase  and  secure  an 
agency  for  electrolytic  copper-wire  bars 
with  a  guaranteed  minimum  combustibility 
of  98  to  99  per  cent.  Copper  blocks  for 
laminating  are  also  desired,  and  copper  and 
brass  in  all  forms,  etc. 
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New  Apparatus  and  Publications 


TAILORS'  IRONS. — Tlie  Cutlei-Hammer 
Manufacturing  Company,  Milwaukee,  Wis., 
lias  recently  issued  publication  877,  describ- 
ing its   electric   tailors'   irons. 

INSTRUCTIONS  FOR  CARE  OF  TRUCKS 
AND  TRACTORS. — The  Automatic  Trans- 
portation Company,  Buffalo,  N.  Y.,  is  dis- 
tributing a  book  of  instructions  (form  504) 
for  care  and  operation  of  "Automatic"  in- 
dustrial trucks,  tractors  and  engines :  also 
bulletin  No.  28,  on  its  "Automatic"  storage- 
battery  industrial  trucks,  etc. 

STORAGE  BATTERIES.  —  The  Electric 
Storage  Battery  Company,  Philadelphia, 
has  issued  a  small  booklet  (form  1483) 
giving  instructions  for  installing  and  oper- 
ating the  "Ironclad-Exide"  battery  in 
storage-battery  industrial  tractors  :  also  a 
small  booklet  entitled  "Facts  for  Considera- 
tion in  Selecting  a  Battery  for  Electric 
Industrial   Truck   and    Tractor    Service." 

CONDULET  FIXTURE  JOINTS.  —  The 
Crouse-Hinds  Company.  Syracuse,  N.  T., 
has  issued  bulletin  1,000R.  covering  its 
new  types  of  condulet  fixture  joints  and 
extensions. 

MOTORS. — Howell  Electric  Motors  Com- 
pany, Howell,  Mich.,  has  issued  bulletin 
No.  300,  describing  types  A  and  B  Howell 
polyphase   motors. 

SNAP  SWITCH.  —  A  new  toggle-snap 
switch.  No.  8171,  single-pole,  porcelain-base, 
surface  type,  made  by  Harvey  Hubbell,  Inc., 
Bridgeport,  Conn.,  is  described  in  bulletin 
No.   16-18. 

METERS. — The  Metric  Appliance  Cor- 
poration. 299  Broadway,  New  York  City, 
has  issued  two  folders  describing  respec- 
tively the  "Mac"  pocket  ammeter  and  the 
"Mac"   storage-cell  tester. 

WASHING  MACHINES. — The  One  Min- 
ute Manufacturing  Company.  Newton. 
Iowa,  is  circulating  an  illustrated  booklet 
on  its  various  types  of  washing  machines 
manufactured    by    the    company. 

LIGHTING  FIXTURES.— The  St.  Louis 
Brass  Manufacturing  Company,  St.  Louis, 
ha,  announced  its  annual  catalog  No.  8. 
for  1921,  Msting  the  types,  sizes  and  prices 
of  the  li:jhting  fixtures  manufactured  by 
the  company. 

QUARTZ  LAMP  AND  ULTRA-VIOLET 
LIGHT. — The  Cooper  He%vitt  Electric  Com- 
pany. 95  River  Street.  Hoboken,  N.  J.,  has 
issued  bulletin  86.  describing  its  laboratory 
outfit  for  Cooper  Hewitt  quartz-mercury- 
arc  lamp  as  a  source  of  ultra-violet  light 
for  bacteriological,  chemical  and  industriai 
purposes  as  well  as  for  research  work. 
Technical  bulletin  No.  102  published  by  the 
company  describes  the  Cooper  Hewitt  and 
ultra-violet  light.  Illustrations  are  also 
given  showing  energy  distribution  and 
transmission  curves  and  energy  distribution 
and    reflectivity    curves. 

HEAVY  OIL  ENGINES.— The  Dodge 
Sales  &  Engineering  Company,  Mishawaka, 
Ind.,  has  published  a  small  catalog  describ- 
ing its  heavy  oil  stationary  engines,  heavy 
oil  marine  engines  and  heavy  oil  engine- 
driven  electric  generating  units. 


New  Incorporations 


THE  ELECTRIC  COMPANY  OF  DEL- 
AWARE has  filed  articles  of  incorporation 
under  the  laws  of  the  State  of  Delaware 
to  operate  a  central  station.  The  incor- 
porators are  F.  M.  Holbrook,  H.  I.  Conklin 
and  J.  J.  Noel,  all  of  Wilmington,  Del. 

THE  INSTANTANEOUS  ELECTRIC 
HEATER  CORPORATION,  Buffalo,  N.  Y., 
has  been  incorporated  bv  R.  McLelland, 
A.  E.  Choate  and  J.  G.  Herb,  all  of  Buffalo. 
N.  Y..  The  company  is  capitalized  at 
$500,000  and  proposes  to  manufacture  elec- 
tric heaters. 

THE  SPECIAL  MOTOR  &  MACHINE 
COMPANY,  New  York,  N.  Y.,  has  been  in- 
corporated by  F.  F.  Baum,  J.  W.  Brautigan 
and  C.  R.  Baird,  24  East  Twenty-third 
Street,  New  York  City.  The  company  is 
capitalized  at  $30,000  and  proposes  to  man- 
ufacture electrical  and  mechanical  equip- 
ment. 

THE  BREVARD  ELECTRICAL  COR- 
PORATION, New  York.  N.  Y.,  has  been 
incorporated  by  P.  Brevard.  F.  L.  and  W. 
H.  Reid,  128  Broadway.  The  company  is 
capitalized  at  $200,000  and  proposes  to 
manufacture  electrical  equipment. 


THE  BEREGH  MANUFACTURING 
CORPORATION,  4  61  Eighth  Avenue,  New 
\  ork,  N.  Y.,  has  been  incorporated  by  (.  J. 
Donovan,  F.  W.  Saltzsieder  and  T.  J. 
Beregh.  The  company  is  capitalized  at 
$20,000  and  proposes  to  do  a  general  elec- 
trical and  mechanical  engineering  business. 

THE  AUTOMATIC  ELECTRIC  HEATER 
COMPANY,  Wilmington,  Del.,  has  been 
chartered  with  a  capital  stock  of  $600,000 
by  R.  E.  McCloskey.  C.  B.  Cutten  and  S.  L. 
Mackey,  for  the  manufacture  of  electric 
heaters. 

THE  GRIF-FITH  SALES  COMPANY. 
New  York.  N.  Y..  has  been  chartered  with 
a  capital  stock  of  $50,000  to  manufacture 
electr:cal  and  gas  appliances.  The  incor- 
porators are  F.  W.  Doty,  F.  J.  Page  and 
J.  H.  Olsen.  1328  Broadway,  New  York  City. 

THE  TIFFANY  ELECTRIC  COMPANY, 
East  Orange,  N.  J.,  has  been  incorporated 
by  Walter  A.  Morton,  Harold  Brabgs  and 
Earl  H.  Tiffany,  422  North  Walnut  Street, 
East  Orange.  The  company  is  capitalized 
at  $30,000  and  proposes  to  manufacture 
electrical  specialties. 

THE  SHERMAN  ELECTRIC  COMPANY, 
Moro,  Ore.,  has  been  incorporated  with  a 
capital  stock  of  $200,000  bv  C.  H.  Howell, 
C.  A.  Buckley,  R.  H.  McKean,  A.  M.  Wright 
and  N.  W,  Thompson. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Dec.   21,  1920) 

1.362.587.  Printing-Telegraph  Receiver; 
Edgar  W.  Adams,  East  Orange,  N.  J. 
App.  filed  Feb.  14,  1918.  Receiving  printer. 

1.352.588.  Electric  System  of  Distribu- 
tion' AND  Method  of  Operating  the 
Same  ;  Edwin  W.  Allen  and  Edward  Tay- 
lor, Chicago,  111.  App.  filed  Sept.  8, 
1919.      Automatic   prime-mover    plant. 

1.362.592.  Telegraph  System  ;  John  H. 
Bell,  South  Orange,  N.  J.  App.  filed 
Nov.  21,  1917.     Duplex, 

1.362.593.  Electrical  System  op  Distri- 
bution ;  Thomas  A.  E.  Belt,  Schenectady, 
N.  Y.  App.  filed  April  16,  1920.  Auto- 
matia  hydro-electric  plant. 

1.362.596.  Semi-mechanical  Telephone 
System  :  William  G.  Blauvelt,  New  York, 
N.  Y.  App.  filed  April  11,  1917.  Semi- 
automatic. 

1.362.597.  Transmitter  Support;  William 
T.  Booth,  East  Orange,  N.  J.  App.  filed 
Feb.    28.    1918.      Breast    plate. 

1,362,605.  Selecting  System  :  Amos  F. 
Dixon,  Newark,  N.  J.  App.  filed  Dec.  29, 
1916.  For  producing  messages  in  dif- 
ferent forms  simultaneously. 

1,362,607.  Telegraph  System  :  Andrew  D. 
Dowd.  Hoboken.  N.  J.  App.  filed  March 
29,  1918.      Printing  telegraph. 

1.362.609.  Electric  Heating  Apparatus: 
Raymond  P.  Dunning,  Schenectady,  N.  Y. 
App.  filed  June  21,  1920.  For  heating 
rivets. 

1.362.610.  Electric  Heating  Apparatus: 
Raymond  P.  Dunning,  Schenectady,  N.  T. 
App.  filed  June  21,  1920.     Rivet  heater. 

1.362.612.  Wireless  Receiving  System  : 
Lloyd  Espenschied,  HoUis,  N.  Y.  App. 
filed  Jlay  15,  1916.  Protected  from  dis- 
turbing oscillations. 

1.362.613.  Means  for  Neutralizing  Inter- 
fering Disturbances  :  Lloyd  Espenschied, 
Hollis,  N.  Y.  App.  filed  Dec.  5,  1918. 
For  plurality  of  transmission  circuits. 

1.362.622.  Electric  Heater:  Allan  B. 
Hendricks,  Jr.,  Pittsfield,  Mass.  Aj)p. 
filed    April    26,   1920.      Induction    type. 

1,362,624.  Railway  Signaling  and  F'be- 
quenct  Selective  Device  for  Use  in 
Connection  Therewith  :  John  S.  HoUi- 
day,  Wilkinsburg,  Pa.  App.  filed  July  12, 
1916. 

1.362,637.  Electricu,  System  of  Distri- 
bution :  Claude  W.  Place,  La  Grange,  111. 
App.  filed  March  17,  1920.  Automatic 
hydro-electric  plant 


1,362,639.  Printing  Mechanism;  Paul  M. 
Rainey,  Glen  Ridge,  N.  J.  App.  filed 
Nov.    3,   1917.      Printing  telegraph. 

1,362,648.  Telegraph  System:  Adolph  R. 
Swoboda,  Newark,  N.  J.  App.  filed  April 
22,   1918.      Leak-nullifying  means. 

1,362,663.  Commi;tator:  Thomas  Zimmer- 
man, Niagara  Falls,  N.  Y.  App.  filed 
.\pril  17,  1914.  To  withstand  high  speeds 
and  temperatures. 

1.362,674.  Switch-Box  Mounting:  Nils  T. 
Clements,  Superior,  Wis.  App.  filed  June 
17,   1919.      Mounted   in   walls. 

1,362,734.  Lai»p  Holder  of  the  Edison 
Type  :  Antonio  Piazzi.  Gallarate,  Italy. 
App.  filed  Aug.  19,  1918.  Readily  take'n 
apart. 

1,362,737.  Separator  for  Storage-Battery 
Plates  ;  George  W.  Pleis.  Philadelphia, 
Pa.  App.  filed  July  23,  1919.  Will  not 
warp. 

1.362.770.  Electrical  Apparatus  for  In- 
ternal-Combustion Engines  :  Joseph 
Bijur,  New  Y'ork,  N.  Y.  App.  filed  Nov. 
24,    1915.      Starting   motor. 

1.362.771.  Electrical      Apparatus      for 

.\UTOMOBILES       AND       THE       LiKE  ;       JOSepll 

Bijur,  New   Y'^ork.   N.    Y.      App.   filed  Oct. 
16,   1916.      Dynamo. 

1.362.772.  Accessory  for  Motor  Vehicles: 
Joseph  Bijur,  New  York,  N.  Y,  App. 
filed  Aug.  10,  1917.  Dynamo-electrir 
machine. 

1,362,794.  Art  of  Charging  Storage  Bat- 
teries :  Arthur  H.  Hoffman,  Ames,  Iowa. 
App.  filed  April  3,  1917.  Driven  by  small 
windmill. 

1,362,842.  Gyro-Compass  :  Sidney  G.  Brown, 
North  Acton,  England.  App.  filed  Feb. 
12.    1920.      Repeaters. 

1,362.844.  System  of  Electrical  Distri- 
bution :  John  B.  N.  Cardoza,  Virginia 
Beach,  Va.  .A.pp.  filed  Oct.  17,  1919. 
Battery  control. 

1.362.876.  Synchronizing  Apparatus: 
Ladislav  O.  Kozar,  Middletown,  Pa.  Aj)p. 
filed  Jan.  30.  1917.  Maintains  syn- 
chronism. 

1.362,892.  Toilet  Article;  Elmira  Page, 
Louisville,  Ky.  App.  filed  Aug.  17,  1920. 
Electrically  heated  comb,  curling  tongs, 
etc. 

1,362,898.  Electric  Controlling  Means; 
William  Schwagermann,  Yonkers.  N.  Y. 
App.  filed  .\pril  25,  1916.  For  controlling 
storage-battery  system. 

1.362.906.  Combination  Fixture  H.4.nger 
AND  Concealed  Switch  Holder  :  Wallace 
R.  Wallick.  Lincoln,  Neb.  App.  filed 
Aug.  18,  1919.     For  lighting  fixtures. 

1,362,921.  Lighting  System;  for  Auto- 
mobiles :  Henri  J.  Bourbonniei-,  Montreal, 
Quebec,  Can.  App.  filed  May  10.  1916. 
Lamps  in  series  or  parallel. 

1,362.959.  Polyphase  Induction  Motor: 
John  B.  Price.  Fort  Thomas,  Kv.  App. 
filed  Nov.  7,  1918.  High  starting  troque 
and  low  starting  current. 

1,362,962.  Electric  Welding  M.^chine  ; 
Cleveland  Redfield  and  Charles  C.  Hart- 
ley, Ogden,  Utah.  .Vpp.  filed  April  15, 
1919.      Spot-welding   plates    or   sheets. 

1.362,992.  Water-tight  Plug  and  Recep- 
tacle :  John  W.  Haywood,  New  York, 
N.  Y.  App.  filed  Feb.  27,  1919.  Used 
on   ship. 

1,363,000.       Ozonizer;    William    G.    Linde- 

mann,  Milwaukee,   Wis.      App.    filed   Aug. 

4,    1919.      Generating   ozone   from   stream 

of   compressed    air. 
1.363.019.     Electric  Lamp  Fixture;  Ralph 

H.     Sheldrick,    Waterburv,     Conn.       App. 

filed  June   26,   1920.      Wall  bracket. 
1,363,032.    WireLess  Synchronizer  ;  Ernest 

Bancroft,    Sonoma,    Cal.      .\pp.    filed   Dec. 

19,   1919.     For  timing  oscillations. 

1,363.037.  Method  of  and  Means  for 
Produci.N'g  Electrified  Jets  of  Gas  ; 
Robert  H.  Goddard,  Worcester,  Mass. 
.A.pp.  filed  Oct.  4,  1917.  Change  in  vel- 
ocity will  not  affect, 

1,363.052.  Treatment  of  Zinc  Solutions- 
Frederic  Petersson,  Balham,  England. 
App.   filed   July   13,   1920.      Electrolytic. 

1.363,074.  Method  of  Insulation  for 
Heating  Devices  :  John  J.  Zwerling,  San 
Francisco,  Cal.  App.  filed  May  20,  1920. 
Insulating  coating. 

1,363,078.  Prg2>elling  Means  for  Boats; 
.\sher  R.  Bauer,  Allentown,  Pa.  App. 
filed  June  2,  1919.     Contact  rail  on  bank. 

1,363,108.  Electric  Stove  :  Hugh  W.  Gas- 
away,  East  Pleasant  Plain,  Iowa.  App. 
filed  June  15,  1920.-    For  toasting  bread. 

1.363,124.  Lightning  Arrester;  Thomas 
L.  Keller.  Bristol.  Pa.  .\pp.  filed  Mav  8, 
1919.  Prevents  lightning  from  leaving 
main   line. 
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l,3fi3.132.  FtAsiiLioitT  :  Thomas  K.  T^andcr 
ami  John  Ilauonsti'in,  Kansas  City,  Mo. 
App.  ftlod  Jan.  2,  1920.  Attachment  for 
holding  one  or  more. 

1.363.156.  Mkthoi)  of  Ki.ECTmcAi.LT  Weld- 
ing  TOGETllKR   THE    ISPUKS   OF  THIN    METAL 

Plates;  Tlioma.s  15.  Murray.  Brool<b'». 
N.  Y.  App.  flli-d  .July  3.  1020.  To  pre- 
vent  relative   displacement. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

LITTLETOX.  X.  H. — The  'White  Moun- 
tain Novelty  Company  plans  to  build  a 
woodturning  factory  and  a  power  plant. 
A.  A.  Pennoek  is  manager. 


Middle  Atlantic  States 

BOSTOX.  N.  V. — The  .State  Public  Serv- 
ice Commission  has  autiiorized  the  Depew 
&  Lancaster  Light.  Power  &  Conduit  Com- 
pany. Lancaster,  to  construct  an  electric 
plant  at  this  place. 

P.UFFALO.  X.  Y. — The  City  Council  is 
considering  the  installation  of  electrically 
operated,   high-tension,    pumping    equipment 


ducts,  street-lighting  standards,  transform- 
ers, etc.      (Specification   4348). 

AI..TOONA.  PA. — Petitions  are  being  cir- 
culated for  extensions  to  the  street-lighting 
system  on  various  streets  of  the  city. 

HARRTSBURG.  P.\. — The  City  Council 
is  arranging  an  appropriation  of  $16,959 
for  the  municipal  electric  bureau  to  be  used 
for  underground  line  extensions.  Installation 
of  street  lamps,  etc. 

LEWISTOWN,  PA.— The  Penn  Central 
Light  &  Power  Company  has  plans  under 
way  for  the  erection  of  a  transmission  line 
on  West  Hale  Street. 

MIIjLVALE,  P.\. — The  Duquesne  Light 
Company.  Pittsburgh,  has  purchased  the 
borough  electrical  plant,  and  according  to 
terms  of  tlie  sale  will  install  modern  equip- 
ment. The  light  company  is  also  consider- 
ing the  installation  of  an  ornamental  street- 
lighting  system. 

PHILADELPHIA,  PA. — The  Mayor  re- 
cently signed  an  ordinance  providing  for 
the  substitution  of  incandescent  electric 
lights  for  1,062  gasoline  and  ten  gas  lamps 
in  the  Twenty-third  and  Thirty-fifth  "Wards. 

I'HILADELPHIA,  PA.— The  Department 
of  City  Transit,  Cliestnut  Stn-ot,  has  plans 
underway  for  the  erection  of  a  number  of 
electric  plants  for  the  operation  of  the 
Frankford  elevated  railway  system.  W.  S. 
Twining  is  director  of  city  transit. 

BALTIilORE.  MD. — The  Department  of 
Lamps  and  Lighting  contemplates  the 
installation  of  an  ornamental  street-lighting 
system  on  Columbia  Avenue.  Harford 
Road,  Hanover  Street  and  a  number  of 
other  main  thoroughfares  during  the  com- 
ing year.  J.  J.  Hanson  is  superintendent 
of  the  department. 

BALTIMORE.  MD. — It  is  understood  that 
the  United  Railways  &  Electric  Company 
has  plans  under  way  for  the  construction 
of  a  new   electric  substation. 


UNITED  ELECTRIC  COMPANY,  SPRINGFIELD,  MASS.,  SUBSTATION   UNDER  CONSTRUCTION 


at  the  Colonial  Ward  pumping  station  in 
connection  with  the  fire  dipartment.  The 
cost  is  estimated  at  about  $400,000. 

COLDEX,  N.  Y. — The  Depew  &  Lancas- 
ter Light,  Power  &  Conduit  Company,  Lan- 
caster, has  applied  to  the  State  Public 
Service  Commission,  Second  District,  for 
permission  to  construct  and  operate  an 
electric  light,  heat  and  power  plant  in 
Colden. 

NORTH  TONAWANDA,  N.  T. — ^The  To- 
nowanda  Power  Company  contemplates  the 
extension  of  its  lines  in  the  Witmer  Road 
section.     E.  F.  King  is  manager. 

HOPEWELL,  N.  J. — The  Borough  Coun- 
cil ha.s  plans  under  way  for  improvements 
to  the  sti'eet-lighting  system. 

.JERSEY  CITY,  N.  J.  —  The  Board  of 
Commissioner's,  Hudson  County,  has  plans 
under  way  for  improvements  and  extensions 
to  the  county  electric  light  and  power  plant 
at  Snake  Hill.  T.  J.  Wasser  is  county 
engineer. 

JERSEY  CITY,  N.  J. — The  Fulton  Ter- 
minal Lumber  Company,  recently  organized 
with  a  capital  of  $1,000,000.  contemplates 
tiie  erection  of  a  lumber  plant  and  power 
house.  Plans  also  include  the  installation 
of  electric  motors,  motor  drives  for  wood- 
working, etc.  B.  F.  Fitch,  61  Broadway, 
New  York   City,  is  interested. 

LAKEHTRST.  N.  J.  —  The  Bureau  of 
Yards  and  Docks,  •  Navy  Departmcmt, 
Washington,  D.  C,  contemplates  the  estab- 
lishment of  a  signal  system,  also  an  elec- 
tric distribution  .system,  including  a  series 
street-lighting     system     with     underground 


and  E.  Sutton,  .Second  National  Bank  Build- 
ing, Vincennes,  Ind.,  are  architects. 

SPRINGFIELD.  ILL.— The  City  Council 
plans  to  install  an  ornamental  street-light- 
ing system  in  the  downtown  section  and 
place  underground  wiring  in  the  business 
district. 

MANITOWAC,  WIS.  —  The  Manitowae 
Shipbuilding  Company,  Sixteenth  Street, 
will  soon  award  the  contract  for  the  erec- 
tion of  a  round  house  and  power  house 
on   Eighth   Street,   to   cost  about   $75,000. 

HEIBERG.  MINN.— The  J.  F.  Heiberg 
Electric  Light  &  Power  Company  contem- 
plates repairs  to  its  plant  and  dam  at  this 
place.  The  company  also  plans  to  extend 
a  transmission  line  to  Ada. 

MINNEAPOLIS,  MINN.— The  city  offi- 
cials are  awaiting  legislative  action  in 
regard  to  the  construction  of  a  375-hp. 
power  plant  on  the  Mississippi  River  for 
the  operation  of  an  ice  plant  to  be  erected 
at  this  place. 

WORTHING,  S.  D.— The  town  board  has 
been  petitioned  to  issue  $12,000  in  bonds 
for  the  erection  of  a  transmission  line  to 
Harrisburg  to  connect  with  lines  from 
Sioux  Falls. 

MIXATARE,  NEB.  —  The  city  officials 
contemplate  the  purchase  of  electric  motors. ' 
two  centrifugal  pumps,  gas  engines,  *etc,. 
to  cost  about  $40,292,  R.  O.  Chambers  is 
city  clerk.     _^ 

Southern  States 

LEESBURG,  FLA.  —  The  Grass  Fiber 
Pulp  &  Paper  Company  contemplates  the 
installation  of  an  electric  light  and  power 
plant. 

ST.  PETERSBURG.  FLA.— The  St.  Pet- 
ersburg Electric  Company  contemplates 
extension  to  the  street-lighting  system. 

ST.  PETERSBURG,  FLA.  —  Tlie  VV'illi- 
ams-Beers  lee  Company  contemplates  the 
erection  of  an  electrically  operated  ice 
manufacturing  plant  to  cost  about  $100,000. 
H.  Beers  is  engineer. 

MOXROE,  LA. — A  proposition  to  issue 
.i;i40.000  in  bonds  will  be  submitted  to  the 
voters  for  completing  the  erection  of  the 
electi-ic  light,  power  and  water  works 
system. 

ST.  JOSEPH,  LA. — Bonds  to  the  amount 
of  $20,000  have  been  voted  for  the  installa- 
tion of  an  electric  light  plant. 

AM.^RILLO.  TEX. — The  Fort  Worth  & 
Denver  City  Railroad  Company  is  having 
plans  prepared  for  the  installation  of  a 
new  turntable  and  power  plant,  etc.,  at  this 
place,   to   cost   about   $100,000. 

CHILDRESS,  TEX. — The  Fort  Worth  & 
Denver  City  Railroad  Company  is  having 
plans  prepared  for  the  erection  of  a  power 
plant,  extension  to  yards,  addition  to  ma- 
chine shops,  etc.,  in  Childress,  to  cost  about 
$300,000. 

FORT  WORTH.  TEX. — The  Fort  Worth 
&  Denver  Railroad  Company,  F.  E.  Clarity, 
vice-president  and  general  manager,  Denvei- 
Record  Building,  is  having  plans  prepared 
for  enlai-ging  power  plant,  replacing  present 
turntable  with  a  9U-ft.  turntable,  etc.,  at  a 
cost  of  about  $l."j0.riOO.  R.  C.  Gowdy,  Den- 
ver, Col.,  is  chief  engineer. 


BOOXSBORO.  MD. — The  Hagerstown  & 
Frederick  Railway  Company,  Hagerstown, 
is  arranging  for  the  Antietam  Light  & 
Power  Company,  Fairplay,  to  distribute 
power  to  Boonsboro,  Keedysville  and 
Sharpsburg. 

HARRISONBURG,  VA. — The  board  of 
directors  of  the  Rockingham  Memorial  Hos- 
pital contemplate  the  erection  of  a  new 
power  house  at  the  institution.  C.  M.  Rob- 
inson, Times-Dispatch  Building,  Richmond, 
is   architect. 


North  Central  States 

■SAULT  STE.  M.VRIE.  MICH. — The  city 
officials  plan  to  extend  the  lighting  system 
on  Portage  Avenue.  T.  J.  Watchorn  is 
commissioner. 

IRVINE.  KY.— The  Irvine  Light  &  Power 
Company  contemplates  the  expenditure  of 
$10,000  for  improvements  to  its  plant. 

FRANKFORT,  IND.— The  City  Council 
has  authorized  an  issue  of  $175,000  bonds 
for  the  erection   of  a  municipal  light  plant. 

FREEBURG,  ILL.  —  The  City  Council 
contemplates  the  erection  of  an  electric 
lighting  plant  in  the  spring  to  cost  about 
$30,000.  Fuller  &  Beard,  Chemical  Build- 
ing, St.   Louis,  Mo.,  are  engineers. 

OLNEY.  ILL. — The  board  of  directors  of 
tlie  Olncy  Sanitarium  are  having  plans 
revised  for  the  construction  of  a  new  power 
house  at  the  institution  in  connection  with 
a  new  liospital  building.  The  cost  is  esti- 
mated at  about  $100,000.      L.   II.   Osterhage 


Pacific  and  Mountain  States 

OROVII.,LE,  CAI^. — The  Hutchinson  Lum- 
ber Company  contemplates  the  erection  of 
an  electric  power  plant  in  connection  with 
its  new  mills,  estimated  to  cost  in  excess 
of  $1,000,000.     C.  O.  Griffith  is  in  charge. 

MATHESON,  COL. — The  Farmers'  Elec- 
tric Ligiit,  Power  &  Coal  Company,  re- 
cently incorporated  for  $100,000,  contem- 
plates the  erection  of  a  power  plant  at  this 
place,  to  furnish  light  and  power  to  four 
adjoining  towns.  O.  M.  White,  president 
of  the  State  Bank  of  Matheson,  heads  the 
company.       ^^^^^^^^_^_^^^ 

Canada 

LONDON,  OXT.  —  The  Public  Utilities 
Commission,  Hydro  Building,  contemplates 
the  erection  of  a  substation  at  East  London 
to  cost  about  $33,000.  Transformers,  lighl- 
ning  arresters,  etc.,  will  be  required.  E.  V. 
Buchanan,  Hydro  Building,  London,  is 
engineer.        

Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  General  Purchasing  Office  of 
the  Panama  Canal,  Washington,  D.  C. 
\mtil  Jan.  17  for  furnishing  one  voltmeter 
and  n.OOO  ft.  of  Iiigh-tension  ignition  cable- 
to  be  19  No.  27  A.W.G.  tinned  wires, 
stranded,  single  conductor  arid  of  three- 
layer  insulation. 
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Thirty  Years  of  Industrial  Service 
in  the  Editorial  Chair 

WHEN  a  man  devotes  thirty  years  of  his  Hfe  to 
constructive  service,  encouraging,  admonishing 
and  leading  his  industry,  the  plaudits  of  others  seem 
empty  beside  the  monument  he  himself  has  erscted. 
Nevertheless,  we  feel  impelled  to  comment  on  the  work 
of  Henry  W.  Blake,  who  has  just  rounded  out  thirty 
years  of  service  as  editor  of  the  Electric  Raihvay  Jour- 
nal and  who  still  conducts  it  with  unflagging  zeal  and 
ripened  ability  and  with  an  accumulated  knowledge  and 
experience  which  in  his  own  field  leave  him  without  a 
rival.  When  Mr.  Blake  began  to  edit  the  Street  Rail- 
way  Journal,  as  it  was  then  called,  horses  supplied  the 
chief  power  for  surface  railways  in  every  city  save  a 
few  metropolitan  lines  where  underground  cables  were 
employed.  The  electrical  era  in  city  traction  was  just 
dawning,  making  possible  the  long-distance  suburban 
service,  the  interurban  lines  and  the  great  city  subway 
systems  of  today,  and  Mr.  Blake's  opportunity  for  serv- 
ice expanded  with  it.  For  well-nigh  a  generation  he 
has  literally  written  himself  into  the  electric  railway 
industry  and  made  it  his  heavy  debtor. 


Taking  the  Consumer  Into 
Partnership 

RESULTS  of  the  survey  which  the  Electrical  World 
.  has  conducted  on  the  matter  of  sales  of  securities  to 
customers  which  appeared  in  last  week's  issue  give  very 
striking  evidence  of  the  practical  importance  of  the 
policy  and  its  immediate  success.  No  less  than  fifty 
million  dollars'  worth  of  sales  of  securities  in  this  way 
are  definitely  reported,  with  clear  indications  that  at 
least  an  equal  amount  has  been  sold  outside  of  the 
definite  program  to  which  attention  is  specially  ad- 
dressed. Almost  a  third  of  these  heavy  sales  have 
been  made  within  the  last  year.  The  total  number  of 
customer-owners  certainly  runs  over  150,000.  These 
are  figures  of  the  most  impressive  and  encouraging 
character.  They  show  that  a  company  needing  added 
capital  can  go  to  its  customers  with  a  substantial  feel- 
ing of  security.  A  very  large  proportion  of  the  securi- 
ties thus  sold  consisted  of  preferred  stock,  which  seems 
to  have  proved  the  best  adapted  for  this  particular  kind 
of  distribution.  One  company  for  some  time  past  has 
raised  all  its  new  capital  in  this  way,  while  others  have 
only  attempted  to  place  a  limited  proportion,  generally 
about  25  per  cent,  among  customers.  On  the  whole, 
sales  were  in  the  hands  of  employees  and  stock  was 
sold  by  them  on  a  commission  basis.  In  a  few  instances 
only  were  there  definite  stock-selling  campaigns,  but 
very  generally  there  was  liberal  advertising  of  the  com- 
pany's plans.  All  these  facts  go  to  show  that  the  sale 
of  securities  to  the  consumer  is  becoming  a  definitely 
settled  policy  and  one  which  seems  to  work  admirably. 


Customer  ownership  is  steadily  increasing,  and  there 
has  been  no  instance  reported  in  which  good  results 
have  not  been  reached  when  a  definite  eifort  was  made 
thus  to  take  the  public  into  partnership. 


How  Can  Fit  Commissioners 
Be  Retained? 

THE  retirement  of  Edwin  0.  Edgerton  fi-om  the 
California  Railroad  Commission,  of  which  he  had 
been  a  member  for  eight  years  and  president  since  1918, 
is  a  matter  for  sincere  regret  by  those  connected  with 
public  utilities  not  only  in  California  but  in  every  part 
of  the  country.  For  Mr.  Edgerton.  through  his  ability, 
his  judicial  mind,  his  grasp  of  the  problems  that  came 
before  him  both  in  their  details  and  in  their  wider 
scope  and  meaning,  proved  himself  an  ideal  public 
service  commissioner.  No  candid  observer  who  studied 
his  decisions  or  attended  to  his  philosophy  as  expressed 
in  many  public  addresses  could  suspect  him  either  of 
indifi'erence  to  the  interests  of  utility  customers  and 
the  public  at  large  or  of  hostility  to  honestly  managed 
companies  that  furnish  transportation,  lighting,  power 
and  other  prime  essentials  of  modern  life.  It  will  be 
too  bad  if  because  of  inadequate  compensation,  partisan 
activity  or  any  similar  reason  the  services  of  such  men 
as  he — and  we  are  glad  to  think  that  there  are  many 
such  on  the  public  utility  boards  of  the  country — shall 
be  lost  when  there  is  any  possibility  of  retaining  them. 
The  nation  needs  commissioners  of  this  caliber,  and 
new  men,  however  able  and  fair-minded,  cannot  start 
with  the  ripe  wisdom  that  long  experience  in  any  posi- 
tion brings  to  the  fit. 


What  Housing  Means 
to  the  Industry 

THE  United  States  Chamber  of  Commerce  has  can- 
vassed the  housing  situation  and  finds  that  the 
country  is  short  about  1,250,000  homes.  That  a  short- 
age exists  almost  every  one  knows ;  that  it  amounts  to 
so  large  a  total  is  informative.  Granting  that  every 
one  of  the  homes  will  be  electrically  lighted  and 
equipped,  an  assumption  by  no  means  visionary,  what 
does  it  mean  to  the  electrical  industry?  Based  on  so 
modest  an  outlay  as  one  hundred  dollars  for  labor, 
material  and  equipment,  to  light  the  homes  will  rep- 
resent an  expenditure  on  the  part  of  the  owners  of 
more  than  one  hundred  million  dollars.  Another  hun- 
dred million  will  be  spent  if  electrical  conveniences  and 
labor-saving  appliances  are  installed,  and  in  bringing 
electric  service  to  the  homes  and  metering  it  electric 
public  utility  companies  will  have  to  expend  still  an- 
other hundred  million,  not  counting  additions  to  power- 
house equipment  necessary  to  generate  the  energy. 
Thus,  in  round  numbers,  the  present  housing  shortage 
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when  alleviated  will  represent  a  conservative  expendi- 
ture within  the  electrical  industry  of  half  a  billion 
dollars.  This  business  will  be  thrown  into  the  lap  of 
the  industry  by  outsiders,  and  that  it  exists  potentially 
should  be  a  source  of  comfort  to  contractor,  jobber, 
manufacturer  and  electric  public  utility  manager  alike. 
When  solicited  private,  public  and  industrial  business  is 
added  to  these  findings  the  total  should  transform  every 
pessimist  into  a  radiant  optimist. 


Original  Design  Will 

Limit  Station  Economy 

THE  upper  limit  of  economy  possible  on  any  central- 
station  plant  is  fixed  by  original  design.  This  too 
little  recognized  fact  was  dwelt  on  in  an  article  by  Peter 
Junkersfeld  on  the  effect  of  load  factor  on  station  costs 
in  the  Jan.  8  issue  of  the  Electrical  World.  Boiler, 
turbine  and  auxiliary  equipment  all  have  ver>'  definite 
limits  between  which  operation  must  be  carried  out  if 
efficiency  is  to  be  secured.  A  plant  designed  for  oper- 
ation at  low  load  factors  in  which  the  carrying  of  high 
peaks  by  forcing  equipment  beyond  its  economical  limit 
is  permitted  may  be  efficient  because  the  forcing  cov- 
ers such  short  periods  of  time  that  the  inefficiency  is 
not  reflected  perceptibly  in  operating  costs.  A  radical 
increase  in  load  factor  continues  the  operation  at  ineffi- 
cient ratings  until  a  marked  effect  on  costs  is  shown. 
With  the  operating  conditions  fixed  by  original  design 
there  is  no  possibility  of  reaching  high  efficiency  under 
the  new  conditions.  The  prime  factor  in  design  is  the 
recognition  that  mechanical  equipment,  like  human 
beings,  has  very  definite  limits  both  up  and  down,  out- 
side of  which  inefficiency  is  bound  to  result.  This 
recognition  must  be  carried  into  effect  by  a  thorough 
and  conscientious  study  of  conditions  of  operation  that 
will  be  met  both  during  the  early  operating  years  of 
the  new  plant  and  in  the  later  years  as  the  community 
served  develops.  The  provision  for  the  later  years 
should  consist  largely  in  avoiding  limitations  to  the 
extension  of  the  plant  in  the  original  designs,  or,  stated 
in  another  way,  in  providing  space  for  extensions  and 
opportunity  for  changes  in  equipment  to  meet  new 
conditions  without  the  expenditure  of  large  sums  of 
money  that  may  not  bring  a  return  for  several  years. 


Long-Distance  Radio 
Telephony 

THE  advances  which  have  recently  been  made  in 
radio  telephony  are  well  described  in  the  article 
this  week  by  Dr.  J.  H.  Dellinger.  These  advances  have 
been  most  surprising.  They  have  come,  of  course,  after 
much  international  experience  already  obtained  with 
radio  telegraphy,  and  therefore  after  much  pioneer 
work  in  radio  methods  had  already  been  carried  out.  As 
is  mentioned  in  the  article,  one  of  the  most  striking 
recent  demonstrations  was  given  by  the  American  Tele- 
phone &  Telegraph  Company  in  New  York  to  the  dele- 
gates of  the  International  Communication  Conference. 
A  ship  in  the  Atlantic  Ocean,  not  very  far  from  Long 
Island,  equipped  with  a  radio-telephone  set,  was  able 
to  maintain  conversation  with  a  radio  station  on  Santa 
Catalina  Island,  off  the  Pacific  Coast,  near  Los  Angeles, 
using  wire  telephony  across  the  continent  as  a  link  in 
the  radio  chain.  By  connecting  in  the  land-line  wires  to 
the  room  in  New  York  City  where  the  delegates  were 


in  attendance,  they  could  all  listen  in  to  the  conversa- 
tion from  the  Atlantic  at  sea  to  the  Pacific  at  sea  and 
hear  deep  answering  unto  deep. 

It  does  not  seem  unlikely  that  radio-telephone  con- 
certs may  be  given  on  ships  at  sea,  at  regular  hours, 
according  to  a  definite  schedule,  in  the  not  far  distant 
future,  by  virtuosi  calm.ly  executing  their  art  in  their 
own  rooms  on  shore.  A  very  noteworthy  advantage  of 
radio  telephony  over  wire  telephony  is  that  it  appears 
to  have  very  little  distortion.  That  is  to  say,  the  attenu- 
ation of  the  high-frequency  tones  is  sensibly  the  same 
as  that  of  low-frequency  tones.  Consequently,  as  far 
as  the  voice  can  be  carried  its  timbre  remains  substan- 
tially unchanged.  It  may  be  faint,  but  it  remains  pure 
and  is  therefore  susceptible  of  restoration  in  volume  by 
amplification.  On  the  other  hand,  as  is  well  known,  the 
attenuation  on  land  lines,  and  especially  on  cabled  land 
lines,  of  high-frequency  tones  is  greater  than  that  of 
low-frequency  tones.  Hence  over  a  long  land-line  circuit 
the  speech  at  the  receiving  end  of  the  line  becomes  not 
only  weakened  but  also  modified  in  character.  It  is  apt 
to  be  drummy  as  well  as  faint,  so  that  the  characteristic 
timbre  cannot  then  be  restored  by  amplification.  This 
absence  of  distoi-tion  from  radio  telephony  is  bound  to 
be  of  great  help  in  the  worldwide  extension  of  the  radio 
telephone. 


Economic  Forces 
Are  at  Work 

\T  THIS  time  of  year  business  prognosticators  are 
i\.  busy  making  mental  observations  of  themselves  at 
the  end  of  the  next  twelve  months.  The  pessimist  who 
looks  in  the  mirror  that  curves  outward  sees  himself 
elongated  and  emaciated.  The  optimist  who  looks  in 
the  mirror  that  curves  inward  sees  a  happy,  rotund 
figure.  Business,  which  is  so  closely  allied  with  the 
weaknesses  of  the  human  mind,  is  influenced  by  past  per- 
formance, and  as  a  result  the  good  that  may  come  in 
1921  is  bound  to  be  tainted  at  the  start  with  some  of  the 
wrong  thinking  of  1920.  If,  however,  we  can  come 
quickly  to  the  realization  that  the  days  of  abnormal 
profits  have  passed  and  that  the  period  is  here  for 
building  and  selling  along  lines  of  economic  needs  ac- 
coi'ding  to  the  old-fashioned  standards  of  merit  and 
service,  something  like  120  degrees  of  the  right-about- 
face  in  the  direction  of  future  business  activity  will 
have  been  made.  War  profits  and  war  exigencies  that 
involved  all  American  industry  for  so  long  are  now  back 
of  us.  Today  requires,  and  all  this  year  will  require, 
the  energy  and  straight  thinking  of  business  men  in 
the  repair  of  the  industrial  fabric.  It  already  has  shown 
the  result  of  enforced  wear,  brought  about  by  high 
prices  and  the  urgent  need  for  the  greatest  economies. 
The  railroads  have  turned  their  attention  to  this  work; 
the  public  utilities,  with  here  and  there  some  results, 
have  pleaded  for  the  needed  return  to  make  it  possible, 
and  the  electrical  manufacturer  and  his  agencies  of  dis- 
tribution are  squarely  facing  their  new  problems.  The 
most  severe  of  the  inevitable  storms,  the  transition  from 
a  sellers'  to  a  buyers'  market,  has  come  and  gone,  and 
what  little  wreckage  it  caused  has  been  cleared  away. 
The  clouds  are  now  opening  up,  and  here  and  there  blue 
sky  is  seen  in  demands  for  supplies  and  equipment  to  be 
used  in  filling  deferred  building  programs.  With  the 
needs  of  the  electrical  industry  in  electrical  equipment 
and  supplies  something  like  $2,600,000,000  a  year  for  the 
next  four  years,  the  future  for  the  electrical  manufac- 
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turer  is  assured.  His  success  is  just  as  certain  as  was 
the  triumph  of  the  cause  for  which  this  country  fought 
in  1917  and  1918,  and  the  date  of  its  realization  will 
depend,  just  as  the  success  of  that  struggle  did,  on  the 
speed  and  completeness  with  which  preparedness  is 
achieved  for  the  overcoming  of  obstacles  that  unfore- 
seen conditions  at  home  of  todaj'  and  tomorrow  and  the 
political  confusion  of  Europe  may  throw  in  the  way. 
Economic  forces  are  now  at  work.  Intelligent  recog- 
nition of  this  fact  and  a  substitution  of  common  sense 
for  extravagance  and  speculation  are  the  only  safe- 
guards that  business  in  1921  will  require. 


Non-ferrous  Electric  Furnace 
Loads 

1ARGE  blocks  of  power,  at  high  load  factors,  with 
^  good  power  factor  and  with  fluctuations  causing  no 
serious  sti'ain  on  the  system,  are  in  sight  in  the  near 
future  if  the  central-station  industry  takes  full  advan- 
tage of  the  opportunities  offered  by  the  electric  furnace. 
In  the  main  all  that  is  required  is  for  the  manufacturer 
and  the  central  station  both  to  realize  that  their  inter- 
ests lie  in  the  same  direction  afid  the  apparent  difficul- 
ties blocking  the  progress  of' the  electric  metal  melting 
processes  will  be  easily  removed.  In  a  recent  issue  of 
the  Electrical  World  E.  L.  Ci-osby  emphasized  particu- 
larly the  possibilities  of  immediate  development  of  non- 
ferrous  electric  furnace  loagl.  When  it  is  recognize:! 
even  now  that  the  electric  process  for  this  work  is  by 
far  the  most  economical  if  proper  provisions  are  made 
both  by  the  manufacturer  and  the  powej-  company,  is  it 
not  reasonable  to  expect  immediate  growth  on  a  large 
scale  in  the  electrification  of  that  branch  of  industry? 
Mr.  Crosby  gives  us  the  essential  requirements  for  such 
a  course — the  central  station  must  furni.sh  lines  with 
plenty  of  capacit}'  to  provide  fair  regulation  and  efficient 
operation  for  itself  by  keeping  energy  losses  within  the 
economical  limit.  These  lines  must  be  independent  from 
lighting  circuits  in  order  to  avoid  fluctuations  which, 
though  quite  permissible  on  industrial  lines,  are  objec- 
tionable on  lines  carrying  energy  for  lighting.  The 
manufacturer  must  design  his  equipment  to  give  high 
power  factor,  and  the  user  must  distribute  his  single- 
phase  load  on  the  phases  to  avoid  unnecessary  unbalance 
and  must  take  advantage  of  the  economy  of  continuous 
operation.  Meeting  these  conditions  will  bring  satis- 
faction to  producer  and  consumer  and  make  true  Mr. 
Crosby's  prediction  of  an  increase  from  5  per  cent  to 
75  per  cent  in  the  electrification  of  non-ferrous  metal 
melting  in  the  next  ten  years. 


Obtaining  True  Costs 

Systematically  and  Accurately 

THAT  nearly  all  engineering  problems  are  funda- 
mentally economic  ones  is  well  recognized  by  most 
engineers;  moreover,  the  public  is  coming  more  and 
more  to  the  same  viewpoint,  especially  in  regard  to  pub- 
lic utility  problems.  In  this  issue  an  article,  the  second 
one  of  a  series  on  economics  of  electrical  distribution, 
points  out  the  importance  of  systematic  and  accurate 
cost  determination.  Not  only  is  it  necessary  to  knew 
the  cost  of  the  work  when  it  is  finished,  but  also  it  is 
essential  that  the  cost  records  be  in  such  shape  that 
they  can  be  used,  as  modified  by  present  conditions,  to 
serve  as  a  basis  for  planning  new  work. 


It  is  further  brought  out  that  first  cost  and  annual 
cost  are  two  very  distinct  things.  The  first,  involving 
labor  and  material  costs  only,  indicates  the  amount  to 
be  spent  at  the  time  of  construction ;  the  second,  involv- 
ing costs  of  labor  and  construction  and  also  costs  of  lost 
energy  and  of  operation,  gives  the  means  of  determin- 
ing the  relative  economy  when  comparing  various  ways 
of  doing  a  certain  piece  of  work.  From  this  it  is  seen 
that  low  first  cost  may  not  result  in  the  lowest  annual 
costs  and  that  therefore  first  cost  is  no  indication  of 
the  economy  of  a  project. 

The  evident  conclusion  is  that  engineering  problems 
should  be  studied  from  their  annual  costs  and  that  the 
work  should  be  done  in  such  a  way  that  these  will  be  a 
minimum.  It  is  also  evident  that  there  is  no  economy 
where  electric  service  is  not  satisfactory,  so  that  good, 
service  must  always  be  considered.  Furthermore,  when 
a  limited  amount  of  money  is  available  for  a  piece  of 
w-ork,  the  minimum  annual  costs  consistent  with  good 
service  should  still  be  the  basis  on  which  to  decide  what, 
should  be  done,  in  order  that  these  may  be  approached 
as  nearly  as  possible  within  the  limits  of  allowable  ex- 
penditure. This  point  of  view,  which  is  the  correct  one 
i]>  regard  to  engineering  problems,  makes  it  evident 
that  proper  determination  of  costs  is  fundamental  to 
correct  solution  of  problems. 


Labor  Saving  in  Handling 

the  Fuel  Supply  '"<; 

EVERY  designing  and  operating  engineer  charged 
with  the  responsibilities  of  a  large  station  aims  to 
make  its  operation  as  nearly  automatic  as  is  humanly 
possible.  One  cannot  altogether  get  rid  of  manual 
labor,  but  it  is  at  least  feasible  to  keep  it  far  below 
the  present  average  amount,  with  extremely  good  results 
in  economy.  In  the  current  issue  M.  D.  Engle  gives 
details  of  the  methods  used  in  the  big  station  of  the 
Baltimore  system  at  Westport,  Md.  This  plant  of  ap- 
proximately 140,000  kw.  capacity  is  operated  in  connec- 
tion with  the  hydro-electric  plant  at  Holtwood,  and  be- 
tween, the  two  it  has  been  possible  to  keep  Baltimore 
permanently  free  from  power  shortage,  even  through 
the  strenuous  years  of  reconstruction  that  have  just 
passed. 

One  of  the  very  interesting  features  is  the  ingenious 
system  of  co-operation  between  this  steam  plant  and 
the  hydro-electric  .system,  on  which  all  possible  burden 
is  thrown.  Carrying  out  this  policy  demands  that  the 
Holtwood  station  should  carry  the  output  until  it  is 
fully  loaded  and  then  call  upon  Westport  for  help,  the 
latter  station  taking  merely  the  necessary  amount  of 
load  and  keeping  the  plant  at  Holtwood  steadily  on 
the  job. 

The  scheme  actually  used  for  carrying  out  this  pro- 
gram is  the  not  unusual  one  of  frequency  variation, 
adjusted  in  an  extremely  skillful  and  successful  way. 
The  Holtw^ood  governors  are  set  for  a  fraction  of  a 
period  higher  frequency  than  the  governors  at  the  steam 
station,  and  not  until  the  hydraulic  plant  is  fully  loaded 
dees  the  speed  sag  off  enough  to  transfer  the  load  to 
the  steam  station,  kept  exactly  at  25  cycles.  There  are 
many  details  in  the  equipment  hei-e  described  which  will 
repay  study,  and  the  whole  plant  is  a  capital  example 
of  judicious  engineering  in  a  system  where  water  power 
and  steam  must  co-operate  to  the  utmost  advantage  in 
supplying  a  large  and  increasing  load. 


Charles  Augustus  Stone 


Whose  realized  vision  of  the  possibilities  of  public  utility  development  through  the  associxited 

combination  of  engineeHng,  administrative  and  financial  abilities  marks 

him  as  a  master  builder  of  the  electrical  industry 


CO-POtTNDKU  of  a  groat  house 
whose  name  is  known  the  world 
around  for  its  achievements  in 
t-ngineering  and  finance.  C.  A.  Stone 
stands  in  the  front  rank  of  American 
captains  of  industry  whose  influence 
upon  the  electrical  field  has  covered 
nearly  a  generation  of  constructive  ac- 
complishment. With  his  classmate  Edwin 
S.  Webster  he  was  graduated  from  the 
Massachusetts  Institute  of  Technology 
in  1888.  and  in  1889  the  two  formed  at 
Boston,  Mass..  a  partnership  under  the 
firm  name  of  Stone  &  Webster,  consult- 
ing engineers.  The  electrical  industry 
was  then  in  its  infancy.  Many  new 
public  utilities  were  unsuccessful,  and 
during  their  reorganization  the  firm  was 
consulted  for  analyses  and  remedies. 
So  effectively  did  these  young  men  do 
their  work  that  in  a  short  time  they 
began    to    manage    such    properties,    and 


the  l)usiness  grew  .until  today  the  or- 
ganization, with  added  partners,  directs 
the  affairs  of  pul)Iic  utilities  with  a 
capitalization  of  about  one-third  of  a 
billion  dollars  and  annual  gross  earnings 
of  forty  to  fifty  millions.  Its  manage- 
rial activities  inchuk'  properties  in 
Canada.  Cuba  and  Porto  Rico  as  well  as 
utilities  widely  distributed  throughout 
the  United  States  and  construction  jobs 
including  hydro-electric  plants,  trans- 
mission systems,  electric  railways,  cen- 
tral stations,  notable  buildings  and  in- 
dustrial establishments  in  various  parts 
of  the  world.  From  engineering  to 
finance  was  a  logical  development  for  the 
organization,  so  that  today  it  is  as  well 
known  in  banking  circles  as  in  technical 
fields.  It  is  significant  that  throughout 
this  period  the  desks  of  Mr.  Stone  and 
Mr.  Webster  have  remained  side  by  side 
and    that    Mr.    Stone's    removal    to    New 


York  City  in  1916  to  become  president 
of  the  American  International  Corpora- 
tion did  not  separate  him  from  active 
continuous  interest  in  Stone  &  Webster. 
Inc..  of  which  he  is  chairman  of  the 
board. 

As  president  of  the  American  Interna- 
tional Corporation  Mr.  Stone  is  actively 
concerned  with  the  development  of  the 
foreign  commerce  of  the  United  States, 
the  upbuilding  of  enterprises  at  home 
and  abroad  and  the  l)rinKing  together  of 
foreign  and  American  bankers,  business 
men  and  engineers  for  the  transaction 
of  business  and  the  development  of 
mutually  advantageous  undertakings.  He 
is  a  director  in  many  leading  corpora- 
tions. As  an  associate  once  said.  "He 
can  dream  dreams,  but  Is  always 
anchored  to  earth."  Mr.  Stone  is  a  native 
of  Xewton,  Mass..  and  will  observe  his 
fifty-fourth   birthday   tomorrow.  Jan.    16. 
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New  Station  at  Baltimore  Has  Unique 
Coal-Handling  Method 

How  Coal,  Received  by  Water,  Is  Handled  at  Westport  Station     Interesting  Method  of  Load 

Division  with  Holtwood  Hydro-Electric  Plant — Provision  Against  Generator 

Fires  and  Ceiling  Condensation  Among  Other  Features 

By  M.  D.  ENGLE 

Consolidated  Gas,  Electric  Light  &  Power  Company  of  Baltimore 


WATER-FRONT  STATION    OF   THE  CONSOLIDATED  GAS,   ELECTRIC   LIGHT  &  POWER  COMPANY  AT  WESTPORT,   MD.      TWO  COALING  TOWERS, 
EACH  CAPABLE  OF  HANDLING  300  TONS  PER  HOUR,  ARE  SHOWN  IN  THE  F0REX3R0UND 


TO  MEET  the  ever-increasing  industrial  and 
domestic  demand  of  the  city  of  Baltimore  for 
electrical  energy,  the  Consolidated  Gas,  Elec- 
tric Light  &  Power  Company  in  1905  started 
the  building  of  a  steam  generating  station  at  West- 
port,  Md.  Today,  after  fifteen  years  of  almost  continu- 
ous building,  this  station  has  an  installed  generating 
capacity  of  120,000  kw.  Coal  for  the  plant,  received 
principally  by  water,  is  handled  with  a  minimum  of 
labor  and  by  the  use  of  some  unusual  automatic  devices. 
The  coal  is  raised  by  unloading  towers,  passed  through 
crushers  and  distributed  by  automatically  controlled 
cable  cars  to  hoppers,  or  by  centrally  controlled  cable- 
way  bucket  to  storage.  Of  especial  interest,  also,  is  the 
operation  of  the  plant  in  co-ordination  with  the  hydro- 
electric plant  at  Holtwood,  Pa.,  in  order  to  make  the  best 
use  of  whatever  water  may  be  available  there.  Other 
features  are  the  provision  against  turning  on  the  water 
for  quenching  generator  fires  and  prevention  of  conden- 
sation on  the  ceiling  of  the  turbine  room. 

The  station  generator  capacity  consists  of  14,500  kw. 
in  engine-driven  units  and  one  8,500-kw.,  one  17,000-kw. 
and  four  20,000-kw.  turbo-generator  units.  The  installa- 
tion of  a  fifth  20,000-kw.  unit  is  to  be  completed  about 
March  1,  1921,  giving  a  total  of  140,000  kw.  It  is  of  in- 
terest to  note  that  owing  to  the  foresight  of  the  Consoli- 
dated Gas,  Electric  Light  &  Power  Company  manage- 
ment Baltimore  is  one  of  the  very  few  cities  in  the  east- 


ern part  of  the  United  States  where  there  is  no  shortage 
of  power.  No  doubt  this  condition  is  largely  responsible 
for  the  rapid  industrial  growth  of  the  city  in  the  past 
few  years. 

Coal  for  the  station  is  received  over  the  local  coal 
piers,  loaded  on  lighters  owned  by  the  company  and 
towed  to  the  plant  by  the  company's  tugs.  In  case  of 
emergency  coal  may  be  received  direct  over  the  Western 
Maryland  or  Baltimore  &  Ohio  Railroad.  Fig.  1  on  page 
143  is  a  plan  of  the  station  and  shows  the  coaling  equip- 
ment layout. 

The  equipment  provided  for  unloading  coal  received 
by  water  consists  of  two  electrically  operated,  high-speed 
coaling  towers,  each  of  which  is  capable  of  unloading 
coal  at  the  rate  of  300  tons  per  hour  when  "topping" 
scows ;  a  gantry  crane,  and  a  stiff -leg  derrick.  Under  or- 
dinary operating  conditions  all  unloading  is  done  by  the 
two  coaling  towers.  These  towers  take  coal  from  lighters 
at  the  waterfront  by  means  of  2-ton  grab  buckets  and 
dump  it  into  hoppers  100  ft.  (30  m.)  above,  from  which 
it  flows  by  gravity  to  double-roll  crushers,  directly  above 
other  hoppers  from  which  the  cable-road  cars  are  loaded. 
These  loading  hoppers  beneath  the  crushers  are  equipped 
with  air-operated  gates  which  make  it  possible  for  the 
operator  to  load  a'4-ton  coal  car  in  approximately  four 
seconds. 

The  cable-road  cars  pass  beneath  the  loading  hoppers 
of  the  two  towers,  across  an  automatic  track  scale  and 
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out  across  a  steel  bridge  to  boiler  house  No.  3.  The 
stocking-out  hoppers  are  beneath  the  incoming  track 
on  this  bridge.  The  cars  pass  into  the  boiler  house 
and  over  the  coal  bunkers,  where  they  are  automatically 
dumped.  Bunkers  of  320  cu.yd.  (245  cu.m.)  capacity 
are  provided  for  single  boilers  and  538-cu.yd.  (412-cu.m.) 
bunkers  for  two  boilers  facing  each  other.  The  cars 
pass  on,  engage  the  door-closing  device  and  cross  over 
the  change-over  and  regripping  device,  which  auto- 
matically causes  them  to  release  the  incoming  cable  and 
grip  the  outgoing  cable.  These  automatic  features  re- 
duce the  labor  of  operating  the  coal-handling  equipment 
to  a  minimum. 

A  gantry  crane  is  used  for  coaling  boiler  houses 
No.  1  and  No.  2  either  from  lighters  at  the  waterfi-ont 
or   from  storage.     The  stiff-leg  derrick  shown   in   the 


For  handling  the  coal  which  must  be  carried  in  stock 
for  a  plant  of  this  size,  and  for  a  plant  whose  load 
varies  with  the  rainfall  from  400,000  kw.-hr.  to  1,400,000 
kw.-hr.  per  day,  an  aerial  cableway  approximately  1,000 
ft.  long  has  been  provided.  The  cableway  has  a  sta- 
tionary head  tower  240  ft.  (73  m.)  high  and  a  movable 
tail  tower  85  ft.  (26  m.)  high.  The  operator  is  stationed 
in  a  crow's  nest  in  the  rear  of  one  of  the  coaling 
towei-s  and  from  his  position  has  a  full  view  of  the 
whole  storage  lot.  Coal  unloaded  for  stock  by  the  two 
coaling  towers  is  dumped  into  one  of  the  stocking-out 
hoppers  beneath  the  bridge  between  the  towers  and 
boiler  house  No.  3.  By  means  of  chutes  with  flexible 
connections  these  hoppers  place  the  coal  within  reach 
of  the  3-ton  grab  of  the  cableway.  This  bucket  then 
carries  the  coal  to  the  three-acre  storage  lot. 


B  &C 


ooil     S  +  orage    Field 


Dock 


2 


O 


^^ 


11  it'' 

Towers,   I  il  ,  /  /m 


Ash 

Elevator 

D 


FIG.   1 — LOCATION    AND  ARRANGEMENT  OF  THE  STATION    ON  THE  COMPANY'S  GROUNDS 

Sedimentation  iiond,  filter  house  and  clear-water  basin   (not  shown)  are  west  of  the  railroad  tracks.     The  aerial  cableway  shown  in  the 

plan  may  also  be  seen  in  the  photograph,  page  141,  although  the  tail  tower  and  part  of  the  cable  are  cut  off. 


exterior  photograph  is  used  in  connection  with  a  5-ton 
electric  coal  car,  a  3-ton  trailer  and  a  skip  hoist  for 
coaling  the  same  boiler  houses  from  lighters.  It  was 
installed  for  use  during  construction  and  is  rarely  used. 

Boiler  house  No.  2  is  not  coaled  directly  by  above- 
mentioned  equipments,  but  takes  coal  from  a  bunker  in 
boiler  house  No.  1,  by  means  of  a  conveyor  belt.  A 
bucket  elevator  and  a  4-ton  electric  coal  car  are  provided 
for  transferring  coal  either  way  between  the  equipments 
coaling  boiler  house  No.  3  and  boiler  house  No.  1. 

For  the  purpose  of  unloading  coal  received  by  rail  a 
trestle  is  provided.  The  gantry  crane  picks  up  the  coal 
dumped  from  cars  on  this  trestle  and  carries  it  to  boiler 
house  No.  1  or  to  storage.  Coal  is  received  on  this 
trestle  when  it  is  impossible  to  get  it  by  water.  The 
trestle  is  also  used  in  connection  with  a  bucket  elevator 
for  loading  ashes  into  cars  which  are  to  be  sent  out 
over  the  Western  iVIarvland  Railroad. 


In  reclaiming  coal  from  storage  the  aerial  cableway 
bucket  picks  up  the  coal  and  dumps  it  into  a  movable 
hopper  on  the  upper  deck  of  bridge  between  the  coaling 
towers  and  boiler  house  No.  3.  The  coal  then  flows  by 
gravity  to  the  cars  on  the  lower  deck  of  the  bridge  and 
is  carried  to  the  boiler-house  bunkers,  being  weighed 
in  transit. 

Coal  for  the  stokers  flows  by  gravity  from  the  con- 
crete bunkers  through  cylindrical  steel  chutes  to  the 
apron-type  chutes  which  feed  the  stoker  hopper.  Until 
a  uniform  grade  of  coal  can  be  procured  the  use  of 
automatic  coal  scales  on  each  boiler  has  been  abandoned. 
They  were  originally  installed  for  the  purpose  of  check- 
ing the  evaporation  per  ptound  of  coal  for  each  boiler. 
At  the  present  time  the  quality  of  the  coal  in  the  differ- 
ent bunkers  at  one  time  varies  so  widely  that  the  read- 
ing.s  are  useless. 

The  gases  from  each  battery  of  three  boilers  are  col- 
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lected  by  one  breeching,  and  four  such  breechings  dis- 
charge into  the  bottom  of  one  stack.  All  stacks  for 
boiler  house  No.  3  are  of  radial  brick  and  are  built 
on  a  steel  structure  70  ft.  (21.3  m.)  high.  Each  stack 
rises  210  ft.  (63.8  m.)  above  its  steel  foundation  and  is 
20  ft.  (6.1  m.)  in  inside  diameter  at  the  top.  This  type 
of  stack  construction  gives  the  gases  a  clean  sweep  into 
the  stack  and  gives  additional  floor  space  in  the  boiler 
room  and  in  the  basement.  In  fact,  the  boiler-feed 
pumps  are  installed  on  the  boiler-room  floor,  and  the 
turbine-driven  service  and  heater  pumps  are  in  the 
basement  directly  beneath  the  stacks. 

The  boiler  capacity  of  the  station  consists  of  fifty- 
two  boilers  in  three  boiler  houses  known  as  No.  1, 
No.  2  and  No.  3.  In 
boiler  house  No.  1 
there  are  eight  650-hp. 
Babcock  &  Wilcox  boil- 
ers. Six  of  these  are 
fired  by  eight-retort 
Taylor  stokers,  and  two 
are  equipped  with 
grates  for  hand  firing. 
In  boiler  house  No.  2 
there  are  four  650-hp. 
Babcock  &  Wilcox  boil- 
ers and  four  750-hp. 
Edge  Moor  boilers.  All 
are  fired  by  eight-re- 
tort Taylor  stokers. 
The  main  boiler  capac- 
ity of  the  station  is  in 
boiler  house  No.  3  and 
consists  of  thirty-six 
1,047-hp.  Edge  Moor 
boilers  fired  by  eleven- 
retort  Taylor  stokers. 
Thirty  of  the  stokers 
are  seventeen-tuyere 
and  six  are  twenty-two- 
tuyere.  Twelve  of  the 
thirty-six  stokers  are 
equipped  with  steam 
dumps.  The  thirty-six 
boilers  are  arranged  in 
batteries  of  three  each 
on  two  single  firing 
aisles  and  two  double 
firing  aisles  running 
perpendicular  to  the 
turbine  room.  The  gen- 
eral arrangement  may 

be  seen  in  Fig.  1.  Fig.  2  shows  a  general  section 
through  boiler  houses  3- A  and  B.  The  front  header  of 
the  last  twelve  boilers  installed  is  10  ft.  6  in.  (3.2  m.) 
above  the  boiler-room  fioor,  giving  a  combustion  chamber 
of  1.4  cu.ft.  (0.038  cu.m.)  per  rated  horsepower.  All 
settings  are  covered  with  Armocote  bituminous  plastic 
cement  to  prevent  air  filtration.  Each  boiler  is  equipped 
with  eight  Vulcan  soot-cleaner  elements. 

Volume  of  Make-up  Water  Is  Reduced 

The  feed  water  for  the  boilers  is  obtained  from  three 
sources — i.e.,  from  the  condensate  of  the  surface  con- 
densing machines,  from  the  sump  tanks  in  the  turbine- 
room  and  boiler-house  basement,  mentioned  before,  and 
from  the  clear-water  reservoir.  The  water  from  these 
sources  is  discharged  into  feed-water-heater  surge  tanks 


and  from  there  is  fed  to  open  feed-water  heaters.  One 
tank  has  been  installed  in  connection  with  each  twelve 
boilers  in  boiler  house  No.  3,  and  all  three  tanks  are 
connected  by  means  of  an  equalizing  line.  Consequently 
a  surge  of  condensate  to  any  heater  tank  due  to  a  surge 
of  load  on  the  machine  from  which  it  receives  con- 
densate water  is  distributed  to  all  feed-water-heater 
surge  tanks.  Furthermore,  all  make-up  water  for  boiler 
house  No.  3  may  be  pumped  into  any  one  of  the  three 
tanks.  The  overflows  from  these  heater  tanks  are  dis- 
charged into  the  sump  tank  and  pumped  back  when 
make-up  water  is  needed.  These  provisions  for  con- 
serving the  overflow  from  the  heater  tanks  and  the 
injection  water  from  the  labyrinth  packing  condensers 

have  reduced  the  de- 
mand for  i-aw  make-up 
water  to  a  minimum. 
Two  Cochrane  10,000- 
hp.  feed-water  heaters 
and  a  V-notch  meter 
are  installed  in  connec- 
tion  with  the  first 
twelve  boilers  in  boiler 
house  No.  3,  and  six 
1  0 ,  0  0  0  -  h  p .  Hoppes 
feed-water  heaters  are 
installed  in  connection 
with  the  last  twenty- 
four  boilers.  Three 
5,C00-hp.  Warren  Web- 
ster feed-water  heaters 
are  installed  for  boilers 
in  boiler  houses  No.  1 
and  No.  2.  These  heat- 
ers bring  the  feed 
water  in  contact  with 
the  exhaust  steam  ob- 
tained from  the  auxil- 
iary tui'bines  when  nec- 
essary, and  raise  its 
temperature  to  2  0  0 
deg.  or  210  deg.  Fahr. 
(93  deg.  to  99  deg.  C.) 
depending  upon  the 
feed-water  demand. 
The  temperature  of  the 
water  entering  and 
leaving  each  battery  of 
heaters  is  recorded  by 
a  Brown  double-scale 
recording  thermometer 
of  the  gas-bulb  type. 
The  water  is  then  metered  and  piped  to  the  suctions  of 
the  centrifugal  boiler-feed  pumps.  The  Cochrane  V-notch 
meter  measures  and  records  the  water  from  the  Coch- 
rane heaters,  and  Bailey  orifice  meters  record  the  water 
delivered  by  the  Hoppes  and  Warren  Webster  heaters. 

Steam  is  generated  at  from  190  lb.  to  195  lb.  (13.3 
kg.  to  13.7  kg.  per  sq.cm.)  pressure  and  superheated  by 
means  of  Foster  superheaters  125  deg.  to  150  deg.  Fahr. 
(52  deg.  to  66  deg.  C).  Steam  is  received  at  the  tur- 
bine throttles  at  from  7  lb.  to  15  lb.  (0.5  kg.  to  1  kg.) 
below  boiler  pressure  and  at  a  total  temperature  of  from 
475  deg.  to  510  deg.  Fahr.  (246  deg.  to  266  deg.  C). 
The  auxiliary  turbines  operate  at  an  average  back  pres- 
sure of  1  lb.  (0.07  kg.). 

Twenty-four  of  the  thirty-six  boilers  in  boiler  house 
No.  3   are   equipped   with   General   Electric   steam-flow 


FIG.  2 — typical  section  through  boiler  house 


Westport  Station  Helps  Prevent  Power  Shortage  in  Baltimore 
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Above — Turbine    room,    showing:    on-      1  • -l<w.    generator 

and  Ave  20,000-kw.  units.  The  flexible  hose  connection  for 
Are  extinction  is  shown  at  the  base  of  units  in  the  foreground. 
Left  center — Main  hoist  and  trolley  machines  for  electrically 
operated  coaling  tower.     Right  center — Boiler-feed  pumps — 


two  l.OOO-gal.-per-niin.  (3.780-1.)  and  one  500-gal.-per-m:n. 
(1,890-1.).  555-ft.  (169-m.)  head,  turbine-driven  pumps  are 
installed  for  each  twelve  boilers  in  boiler  house  No.  3.  Below 
— Outdoor  substation  containing  12,600-kva.  auto-transform- 
ers for  26,000-volt  station  tie  lines. 
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meters  and  Precision  three-in-one  draft  gages.  The 
last  twelve  boilers  installed  are  equipped  with  Bailey 
boiler  meters,  which  record  steam  flow,  gas  flow  and 
flue-gas  temperature  and  indicate  pressure  in  the  wind 
box  and  draft  over  the  fuel  bed.  Different  makes  of 
CO,  recorders  and  flue-gas  recording  pyrometers  are 
being  tried  out  at  the  present  time  in  an  endeavor  to 
find  satisfactory  instruments  to  record  the  state  of 
the  fires  in  the  furnaces,  the  tightness  of  the  baffles  and 
the  cleanliness  of  the  tubes  at  all  times.  A  gage  and 
instrument  panel  is  provided  in  connection  with  each 
unit  of  twelve  boilers  and  on  it  are  the  feed-water  fluid 
meter,  the  recording  thermometer,  recording  the  tem- 
perature of  water  entering  and  leaving  the  feed-water 
heaters,  and  the  indicating  gages,  indicating  the  pres- 
sure on  the  boiler-feed,  service,  ash  sprinkling  and  air 
lines  and  indicating  the  water  level  in  the  feed-water- 
heater  surge  tank  and  the  stand-by  service  tanks  on 
the  roof.  The  assembling  of  these  gages  and  instru- 
ments on  one  panel  for  each  twelve  boilers  enables  the 
station  superintendent,  engineers  and  foremen  to  tell  at 
a  glance  the  condition  of  all  lines. 


MONTHLY  BOILER-ROOM  REPORT— WESTPORT  STATION 
August,  1920 


I. 
2. 
3. 
4. 
5. 
6. 
7 
8. 
9. 
10. 

n 

12. 
13. 
14. 
15. 
15 
17. 
18. 
19 
20 
21. 
22. 

23 


Total  kilowatt-hours  generated- . 

Total  water  evaporated,  lb 

Total  coal  con?umed,  lb 

Station  over-all  water  rate.  No.  2-;-No.  1.1b..  . 

Coal  per  kilowatt-hour,  Nc.  3-^  No.  1,  lb 

Actual  evaporation.  No.  2  -^  No.  3,  lb 

Average  steam  pressure,  lb 

Average  superheat,  deg.  Pahr 

Average  feed-water  temperature,  deg.  Fahr  . 

Factor  evaporation 

Equivalent  evaporation,  No.  6  X  No   10,1b  . 

Per  cent  moisture 

Per  cent  volatile   , 
Per  cent  fixed  carbon  . 

Per  cent  ash 

Bt.u.  as  fired 

Average  number  boilers  in  service 

Boiler  horsepower-hours  in  service. .    . 
Boiler  horsepower-hours  banked 
Average  rating  developed,  per  cent . 

Average  daily  load  factor,  per  cent 

Boiler-room  operating  efficiency.  No.   11   X   970.4 

No.  1 6,  per  cent 

Per  cent  combustible  in  ash  (by  analysis) 


18,539.300 
311.089,400 
37,037,324  8 
16   78 
1    997 
8  399 
185 
120 
202 


128 
484 
43 


COAL  WEIGHED  TO  BUNKERS 


From  .scow,  tons. 

From  lot,  tons 

Per  cent  lot  coal  to  total  coal  burned 

.luly  31,  1 920  (Midnight) 

Bunker  estimate,  lb 

.Scow  coal  unloaded  to  bunkers,  lb 
Lot  coal  unloaded  to  bunkers,  lb 

Total,  lb 


August  31,   1920  (Midnight.) 

Bunker  estimate,  lb  

Coal  consumed,  lb  

Coal  consumed,  tons 

Coal  consumed  according  to  scales,  lb 

Per  cent  shortage  to  be  added 


9 
3 

15.84 
67,78 
12  95 
13.049 
17 
6.682,080 
6.636.430 
155 
49  04 

70  68 
32  62 


13.596  II 

2.624  41 

16  18 


10.380.160 
30.455.286  4 
5.878.678  4 

46,714.124  8 


9.676,800 
37,037,324  8 

16.534  52 
32,809.100 

12  88 


Considerable  trouble  has  been  experienced  at  West- 
port  with  recording  instruments  owing  to  the  fact  that 
it  is  practically  impossible  to  keep  the  clock  movements 
properly  regulated.  This  means,  of  course,  that  records 
are  not  in  phase  and  that  the  sequence  of  events  in 
cases  of  trouble  cannot  be  accurately  ascertained.  Be- 
cause of  the  fluctuations  of  the  system  frequency 
between  25  cycles  and  251  cycles  for  the  reasons  men- 
tioned previously  it  is  impossible  to  obtain  uniform  time 
by  driving  these  recorders  by  synchronous  clocks,  such 
as  the  Warren  synchronous  clocks,  opei-ating  on  the  sta- 
tion service.  Therefore  it  has  been  necessary  to  install 
a  small  motor-generator  set  to  supply  this  constant 
frequency  and  run  constant-frequency  service  through- 
cut  the  station.  This  constant-frequency  generator  is 
driven  by  means  of  a  direct-current  motor  and  is  auto- 


matically regulated  by  a  device  on  the  master  clock  in 
the  operating  room,  so  that  the  meter  clocks  can  never 
be  more  than  one  minute  out  of  time  with  the  master 
pendulum  clock.  It  is  proposed  to  change  over  most  of 
the  present  spring-clock-driven  meters  to  synchronous- 
clock  drive  in  the  near  future. 

A  careful  check  is  kept  upon  the  performance  of  the 
station  and  monthly  reports  are  got  out  showing  in 
detail  the  performance  for  the  preceding  month.  The 
accompanying  table  shows  a  typical  boiler-room  report. 
The  low  load  factor  is  accounted  for  by  the  fact  that 
there  were  ten  high-flow  days  during  the  month  of 
August.  On  those  days  Westport  took  only  peaks  and 
such  load  as  Holtwood  was  unable  to  carry. 

Illuminated  load  indicator  boards  are  installed  in  the 
firing  aisles  and  in  the  turbine  room.  These  boards 
contain  a  megawattmeter  which  indicates  the  load  on 
the  station  at  all  times,  a  clock  and  a  narrow-range  pres- 
sure gage  indicating  the  pressure  on  the  boiler-room 
headers.  The  twelve  unit  numbers  appear  on  the  bottom 
of  the  board,  and  a  light  is  turned  on  behind  its  number 
as  a  unit  is  got  ready  to  go  on  the  line.  By  watching 
the  board  the  boiler-room  engineer  is  able  to  follow 
closely  the  station  load  and  hold  down  to  a  minimum 
the  variation  in  pressure.  The  watch  engineer  by 
closely  observing  the  megawattmeter  can  anticipate  the 
call  for  additional  generator  capacity. 

Electrical  features  of  the  station  will  be  discussed  in 
a  later  issue. 


How  Does  the  Inside  of  a  Furnace 
Look  in  Operation  ? 

AN  UNUSUAL  photograph  taken  by  John  Boyle  of 
.  the  Boston  Edison  Company  laboratory  shows 
the  interior  of  a  2-ton  Heroult  furnace  in  operation 
with  an  electrical  input  of  650  kw.  The  view  was 
taken  at  the  plant  of  the  Hub  Electric  Steel  Casting 
Company,  South  Boston,  Mass.,  with  a  Graflex  camera. 


VIEW  OF  ELECTRIC  FURNACE  ARC  THROUGH  DOOR 

The  exposure  was  0.001  second  and  a  U.  S.  32  stop  was 
used.  The  temperature  of  the  metal  was  about  3,500 
deg.  Fahr.,  and  that  of  the  carbons  at  the  point  of  con- 
tact about  G,000  deg.  Fahr.  The  lens  was  brought 
within  about  4  ft.  of  the  furnace  door  when  the  expo- 
sure was  made.  A  film  of  molten  slag  i^s-in.  thick  is 
shown  on  the  top  of  the  charge.  Although  the  arc  is 
constantly  traveling  back  and  forth  between  the  car- 
bons, the  view  was  obtained  in  the  interim  between 
two  such  passages. 
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Water-Power  Applications  Filed  in  1920, 

13,000,000  Hp. 

Federal  Power  Commission  Reports  143  Applications  for  Preliminary  Permits 
at  Close  of  1920  Net  Total  Horsepower  Exceeds  Present  Development  by 
About  4,000,000  Hp.  -Mountain  and  Pacific  States  Lead  All  Other  Sections 


LOCATION  AND  SIZE  OF  HYDRO-ELECTRIC  PROJECTS  ON  FILE  WITH  FEDERAL  POWER  COMMISSION  JAN.  1,  1921 


WATER-POWER  applications  on  file  with 
the  Federal  Power  Commission  on  Dec.  30, 
1920,  numbered  137,  totaling  15,073,731  hp., 
of  which  2,172,600  hp.  was  in  conflict,  giv- 
ing a  net  total  of  12,901,131  hp.  Six  additional  applica- 
tions were  filed  prior  to  the  close  of  the  month,  bring- 
ing the  total  applications  on  file  at  the  end  of  the  year 
to  143.  The  projects  for  which  preliminary  permits  are 
requested  are  fairly  well  scattered  throughout  the  coun- 
try, the  Mountain  and  Pacific  section  leading  with  8,883,- 
521  hp.,  or  69  per  cent,  and  the  applications  from  the 
Eastern  portion  of  the  country  totaling  4,017,610  hp.,  or 
31  per  cent.  The  location  and  size  of  the  various  proj- 
ects on  file  with  the  Federal  Power  Commission  on 
Jan.  1  are  indicated  on  the  accompanying  map. 

Table  I  gives  the  distribution  among  various  light 
and  power  companies  and  other  applicants.  The  South- 
ern California  Edison  Company,  with  5,072,500  hp.,  is 
the  only  company  with  applications  totaling  more  than 
1,000,000  hp.  The  projects  contemplated  by  industrial 
companies  total  only  a  little  over  200,000  hp.,  or  less 
than  2  per  cent  of  the  total. 

In  Table  II  is  given  a  list  of  the  applications  filed  with 


the  commission  from  Nov.  20  to  Dec.  30.  A  list  of  the 
applications  on  file  prior  to  Nov.  20  appeared  in  the 
Jan.  1  issue  of  the  ELECTRICAL  WORLD. 


TABLE  I— APPLICANTS  FOR  FEDERAL  POWER   PERMITS  FILED 
DURING    1920 

Horsepower 
150,000 

Big  Horn  Canyon  Irrigation  &  Power  Co.,  Montana 

Coast  Valleys  Gas  &  Electric  Co.,  California 

Columbia  Valley  Power  Co.,  Oregon.    - 

217,550 
400,000 
378,000 
100,000 

Idaho  Power  Co.,  Idaho 

.St.  Lawrence  Transmission  Co.,  New  Vuik 

91,000 
400,000 
600,000 

Lower  Niagara  River  Power  &  Water  Supply  Co.,  New  York 

Niagara  Falls  Power  Co.,  New  York 

Niagara  Gorge  Power  Co,,  New  York  . 

Pit  River  Power  Co.,  California 

Rocky  Mountam  Power  Co.,  Montana 

San  Joaquin  Light  *fc  Power  Corpn.,  CaUfornia.  . 

250,000 
400,000 
?00,000 
92,000 
272,000 
195,000 
106,000 

Southern  CaUfornia  Edison  Co.,  CaUfornia 

5.072,500 
95,000 

Soutliern  Sierras  Power  Co.,  CaUfornia 

We.stern  States  Gas  &  Elcctrin  Co.,  California 

Wision.sin-Minnesota  Light  &  Power  Co.,  Wisconsin 

106,230 
74,500 
75,000 

270,078 

Manufacturing  companies.  .  . 

201,850 
11,300 

Irrigation  com^)anies 

State  and  municipal.  .  .  . 

419,000 

162,700 

4.134.023 

January  15,  1921 


ELECTRICAL     WORLD 


139 


TABl.K  II-LOCATION  AND  SIZE  OF  WATER-POWER  PROJECTS  FOR  WHICH  APPLICATIONS  FOR  PRELIMINARY 
PERMITS  HAVE  BEEN  FILED  WITH  THE  FEDERAL  POWER  COMMISSION 


Name  of  Company 

Mount  McKmley  Gold  Placers, 

Tanana,  Alapka 

Frank  ]  .  Kallainc.  702  Haight 
BMe  .  Seattle 

WilUam  R.  Rust,  1206  FideUty 
Bklg-,  Taconia 

■\V.  E.  Epperson,  555  Colman 
Bldg  ,  Seattle 

Kantishna  Hydraulic  Mining  Co.. 
Fairbanks.  Alaska 

City  of  Los  Angeles,  Dcpt.  of 
Public  Service.  •  os  Angeles. 

M.  D.  Lechev,  620  Alaska  Bldg.. 
Seattle 


ALASKA 

Location  of  Project 

Wonder  Lake,  McKmley  Fork  of 
Kantishna  River 

Kenai  River  above  Skilak  Lake 

Cann  Creek,  Sitka  Mining  Ilistritt 

Summit,    Josephine    and    Mellpi.' 
Lakes,  Prince  of  Wale.^  Island.  . 

McKinley  Fork  and  Wonder  Lake. 
Kantishna  Mmmg  District 

Transmission  Line  in  Inyo  and  Los 
Angeles  Counties,  Cal 

Heaver  Falls  and  Lake  Mahonev. 


Capacity 
Hp. 


300 

in, 000 

250 

10.000 
500 


ARIZONA 

Southern  California  Edison  Com- 
pany-.     Edison      Bldg.,      Los 

Angeles Three  power  developments  in  Col- 
orado Canyon.  Colorado  River,  , 
James  B.  Giraud,  Care  Parsons, 
Klapp.  Bnnckerhoff  &  Douglas, 

84  Pine -St  .  New  York  City.    .     Colorado    River    near    Diamond 
Creek 

CALIFORNIA 

TJan    Joaquin    Light    &    I'ower 

Corpn,,  Fresno,  Cal North  Fork  of  Kings  River,  Fresno 

County 

F,  B,  Pattee  et  al.,  care  E,  R. 
Solinsky.  Call  Bldg  .  Sai  Fra  - 
Cisco Xortli  Fork  of  .Stanislaus  River.. .  . 

Southern  California  Edison  Com- 
pany. Edison  Bldg.,  Los  Ange- 
les         Headwaterof  San  Joaquin  River.  . 

Southern  CaUfornia  Edison  Co  . 

Edison  Bldg.,  Los  .\ngele  .  .  . ,     South  Fork  of  San  Joaquin  River. . 

Southern  Sierras  Power  Com- 
pany, rare  W,  L.  Huber,  First 
National     Bank     Bldg..     San 

■^Franci.sco Owens  River 

Southern  California  Edison  Com- 
pany, Edison  Bldg.,  Los  Ange- 
les     San  Joaquin  River 

City  of  Los  Angeles,  Dept,  of 

Pubhc  Service South  Fork.  Kings  River 

City  of  ho:^  Angeles,  Dept,  of 

Public  Service Owens  River  Gorge 

Southern  Sierras  Power  Co,  First 
National    Bank     Bldg.,     San 

Francisco North   Fork  and   South    Fork   of 

Whitewater  River 

Southern  Sierras  Power  Co.,  First 

^National    Bank     Bldg.,     San 

■•Francisco Headwaters  San  Gabriel  River  . 

Goodwin  M.  Trent,  317  Sharon 

Bldg. .  San  Francisco East  Fork  Carson  River 

City   of    '  OS   .\ngeles,  Dept.   of 

Public  Service South  Fork  of  Kern  River 

M.I.  Crocker  et  al.,  350  Post  St., 

San  Francisco North  Fork  Mokelumne  River . ,  .  . 


3.000 


3.570.000 


bO.OOO 


150.000 

3.000 

800,000 
425.000 

9.430 

150.000 
60,000 
25.Q00 

60.000 

30.000 
16.800 
27.500 
38,400 


COLORADO 

Name  of  Company  Location  t  f  Project 

Grace  S.  Eyre,  Buena  Vista,  Cal .     Chalk  Creek,  Chaffee  County  . 

IDAHO 

Mrs.  N.  P.  Bean,  care  Cotton  & 

Wilson,     Post    Bldg.,     Idaho 

Falls,  Idaho Warm  River,  Fremont  County. 

John  R.  1  ove,  et  al.,  care  J.  D. 

Fisher,  Colorado  .Springs,  Col. .     Sahnon  River,  Custer  County, . 


Capacity 


ana( 


MONTANA 

Flathead  Valley  Electric  Com- 
pany, Old  National  Bank  Bldg,, 

Spokane,  Wash Flathead    River  at   Lake  Outlet . 

Flathead  County .... 
Butte-Jardine      Metals      Mines 

Company,  Butte,  Mont Traasmission  Line 

J.  B.  Leignton,  Miles  City,  Mont.    Yellowstone     River     at     HutTalo 

Rapids 

NEVADA 

Spanish  Belt  Silver  Mining  Co., 
629  Nicholas  Bldg.,  Toledo, 
Oliio Transmission  line 


700 


1,840 
400 


650 


15,000 


NORTH  CAROLINA 

Catawba  Valley  Light  &  Power 
Co.,  care  H.  L.  Millner.  Mor- 
ganton,  N.  C W^ilson  Creek,  Caldwell  County. 


Portland  Railway,  Light  &  Power 
Co.,Poitla:id 


OREGON 

Oak  Grove  on  Clackamas  River. 
UTAH 


Great  Basin  Power  Co.,  Walker 

Bank  Bldg.,  Salt  Lake  City., . ,      North  Fork  Duchesne  River. 


VIRGINIA 

W.  H,  H.  Stineman  et  al.,  Gun- 

ther  Bldg.,  Baltimore Plummers  Island.  Potomac  River, 

D.C„Va,andMd 

WASHINGTON 

City  of  Everett Sultan  River  to  Lake  Chaplain. . .  . 

Lloyd  E,  Gandy,  803  Sherwood 

Bldg,,  Spokane Spokane  River  at  Fort  George,  H, 

Wright 


WISCONSIN 


Wisconsin-Mmnesota — I  ight  & 
PowerCo.,  ll07GrandRapids 
Savings  Bldg  ,  Grand  Rapids. 


Mich . 


Home  Colony,  Cody.  Wyo. 


Forks  of  Chippewa  River,  Sawyer 
County 

WYOMING 

. . .  Kitty  Creek,  Park  County 


22,000 
25,000 

50.000 

10,000 
10.000 

75,000 


The  Projected  Development  at 
Priest  Rapids 

T-iE  contemplated  hydro-electric  development  at 
Priest  Rapids  on  the  Columbia  River,  in  eastern 
Washington,  made  possible  at  last  by  the  federal  water- 
power  law,  will  involve  a  dam  more  than  1*  miles  in 
length — or  longer  than  the  Assouan  Dam  in  Egypt, 
which  is  now  the  longest  in  the  world.  The  dam  will  be 
90  ft.  high  and  create  a  lake  li  miles  wide  and  9  miles 
long.  This  dam  will  be  14  miles  below  Beverly,  where 
the  Chicago,  Milwaukee  &  St.  Paul  Railway  crosses  the 
Columbia.  It  has  been  ascertained  by  engineering 
investigations  that  350,000  primary,  all-the-year-round 
horsepower  can  be  developed  at  this  site  and  that  an 
additional  300,000  secondary  horsepower  may  be  pro- 
vided during  the  high-water  period  from  April  to 
October  that  may  be  utilized  for  pumping  water  to 
irrigate  the  bench  lands  of  the  Columbia  Valley  above 
and  below  the  rapids. 

"The  question  which  mostly  concerns  my  associates 
and  myself,"  Henry  J.  Pierce,  president  of  the  Wash- 
ington   Irrigation   &   Development   Company   and   chief 


promoter  of  the  project,  recently  observed,  as  quoted  in 
the  Purjet  Sound  Electric  Journal,  "is,  'Can  uses  be 
found  for  the  350,000  hp.  that  can  be  developed  at  Priest 
Rapids?'  At  present  there  is  no  market  for  power  in- 
that  almost  uninhabited  region.  Since  the  power  bill 
passed  I  have  talked  with  many  of  those  whom  I  thought 
might  use  Priest  Rapids  power  and  have  had  consider- 
able encouragement  in  the  belief  that  industries  may  be 
established  at  the  rapids  which  will  utilize  the  power 
project  together  with  natural  resources  that  exist  in  this 
and  adjoining  states. 

"It  is  the  ambition  of  my  associates  and  myself," 
Mr.  Pierce  continued,  "to  build  at  Priest  Rapids  in 
connection  with  the  hydro-electric  plant  a  manufactur- 
ing town,  a  Niagara  Falls  of  the  Northwest.  It  may  be 
stated  without  exaggeration  that  probably  $150,000,000 
will  be  expended  in  the  portion  of  the  Columbia  River 
Valley  tributary  to  Priest  Rapids  during  the  next  six 
years  in  the  construction  of  the  great  hydro-electric 
plant,  manufacturing  industries  and  the  town  which  will 
be  built  there.  It  is  our  hope  that  in  this  way  that 
portion  of  the  Columbia  Valley  will  be  developed  and 
filled  with  an  agricultural  and  industrial  population." 
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Building  280,000-Kw.  Plant  in 
New  York  City 

Generator  Room  Adjacent  to  River  to  Eliminate 

Suction  Tunnels—Four  Un'ts  of  35,000  Kw. 

Each  to  Be  Installed  at  Outset 

THE  new  Hell  Gate  station  of  The  United  Electric 
Light  &  Power  Company,  now  under  construction  at 
134th  Street  and  the  Ea.st  River,  borough  of  the  Bronx, 
New  York  City,  will  be,  when  completed,  one  of  the 
largest  generating  stations  in  the  world,  with  a  rate;! 
capacity  of  280,000  kw.  This  station  will  be  unique 
in  many  respects.  The  turbine  room  will  be  parallel 
to  and  adjacent  to  the  river.  With  this  arrangement  it 
will  be  possible  to  eliminate  the  suction  tunnel,  the  indi- 
vidual suction  pipes  for  the  condenser  pumps  being 
carried  through  the  east  foundation  wall  into  the  screen 
basins  back  of  the  bulkhead  line.  The  boiler  house  will 
be  next  to  the  turbine  room,  between  the  electrical 
galleries  and  the  turbine  room,  and  will  be  separated 
from  the  electrical  galleries  by  a  narrow  passage. 

The  initial  installation  of  generating  equipment  will 


(4,600  sq.m.)  of  surface,  made  up  of  approximately 
10,040  tubes,  each  1  in.  (2.54  cm.)  in  outside  diameter 
and  19  ft.  3  in.  ("5.87  m.)  long.  The  condensers  for  the 
25-cycle  units  will  be  rigidly  attached  to  the  turbine 
exhaust  and  be  supported  on  springs.  The  condensers 
for  the  60-cycle  units  will  be  attached  to  the  turbine 
exhaust  by  expansion  joints  and  carried  by  straps  from 
turbine  foundation.  The  water  boxes  on  each  con- 
denser will  be  split  vertically  so  that  one  side  can  be 
cleaned  without  shutting  down  the  unit. 

The  capacity  of  each  of  the  two  circulating  pumps 
for  each  condenser  will  be  35,000  gallons  per  minute,  or 
70,000  gallons  per  minute  total  (182,500  1.  or  265,000  L). 
Each  of  the  two  hot-well  pumps  per  unit  will  handle  the 
condensate  from  the  unit  at  full  load.  The  condensers 
on  the  25-cycle  units  will  be  equipped  with  steam-jet 
air  pumps,  while  the  other  units  will  have  centrifugal 
hydraulic  air  pumps.  A  reciprocating  air  pump  will  be 
connected  to  all  condensers  for  test  purposes. 

Two  2,000-kw.  turbo-alternators  will  be  installed  to 
supply  one-half  of  the  auxiliary  power  for  the  initial 
installation,  the  rest  of  the  power  being  supplied  from 
the  main  bus.  Practically  all  the  auxiliaries  will  be 
motor-driven,  so  arranged  on  the  main  and  house  buses 
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consist  of  two  35,000-kw.,  25-cycle,  three-phase,  11,400- 
volt  turbo  generators  and  two  35,000-kw.,  60-cycle, 
three-phase,  13,200-volt  turbo-generators.  The  steam 
end  of  the  25-cycle  units  will  be  of  single-cylinder 
impulse  type,  while  the  60-cycle  units  will  have  tandem 
compound  reaction  turbines. 

Coal  will  be  unloaded  from  barges  or  oceangoing  ves- 
sels by  means  of  three  traveling  towers  installed  on  a 
trestle  adjoining  the  bulkhead.  Each  tower  will  have  a 
capacity  of  250  tons  of  coal  per  hour  and  will  be  equipped 
with  coal  crushers.  A  double  cable  road  will  be  installed 
for  transporting  the  coal  to  a  3,000-ton  bunker  at  the 
west  side  of  the  boiler  house.  The  coal  for  immediate 
use  will  be  carried  from  this  point  to  the  boilers  in 
weigh  lorries.  If  a  surplus  of  coal  arrives,  it  will  be 
transferred  to  a  low-level  cable  road  which  will  dis- 
charge into  a  60,000-ton  "storage"  on  the  adjoining 
property. 

The  boiler  house  will  accommodate  twenty-four 
1,890-hp.  water-tube  boilers.  Twelve  boiler  units  are 
to  be  installed  with  the  first  four  turbines.  Each  boiler 
unit  will  be  equipped  with  two  fourteen-retort  gravity 
underfeed  stokers  and  clinker  grinders.  The  ashes  from 
the  boilers  will  be  removed  from  the  building  by  a 
hydraulic  flume. 

The  condensers  for  each  unit  will  have  50,000  sq.ft. 


that  interruptions  on  either  will  not  shut  down  a  main 
unit. 

For  handling  heavy  parts  in  the  turbine  room  one 
110-ton  and  one  90-ton  electric  traveling  crane  will  be 
installed.  The  90-ton  crane  will  have  a  50-ton  auxiliary 
hoist  on  a  separate  carriage. 

This  preliminary  information  is  offered  through  the 
kindness  of  Frank  W.  Smith,  vice-president  and  general 
manager  of  The  United  Electric  Light  &  Power  Com- 
pany. A  more  complete  article  concerning  the  features 
of  the  Hell  Gate  station  will  appear  in  a  future  issue  of 
the  Electrical  World  when  the  construction  work  has 
reached  a  point  to  permit  full  discussion  and  illustration- 


Recent  Developments  in  Electrical 
Apparatus 

SOME  of  the  important  developments  in  electrical 
apparatus  in  1920  were  shown  by  pictures  on  page 
18  of  the  Jan.  1  issue  of  the  Electrical  World.  Un- 
fortunately credit  to  M.  M.  Samuels,  Electrical  Division, 
J.  G.  White  Engineering  Corporation,  for  assistnnce  in 
securing  these  illustrations  was  omitted  on  that  page. 
The  developments  shown  were  referred  to  by  Mr.  Sam- 
uels in  his  article  entitled,  "Rating  and  Reliability  of 
Electrical  Apparatus  Increasing,"  page  23,  same  issue. 
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Electrical  Engineering  Students  Increase 

Survey  Indicates  a  Total  of  16,248  Enrolled  in  Present  College  Year,  a  Large 
Gain  Over  Last  Year  —  Graduates  in  June  Will  Number  More  Than  1,600 
—  Salary  Increases  of   Teachers    Since    1915    Average    About    35    per   Cent 


WARS  play  havoc  with  undergraduate 
er.rollment  in  colleges.  This  is  especially 
true  with  the  technical  colleges,  because 
the  highly  scientific  development  of  modern 
warfare  calls  for  young  men  of  superior  education  in 
technical  matters.  During  the  period  in  which  America 
took  part  in  the  world  war  several  of  the  smaller  colleges 
closed  their  engineering  courses  entirely  for  lack  of 
students,  and  the  technical  departments  of  all  colleges 
and  universities,  e.xcept  in  those  cases  where  special 
government  training  courses  were  conducted,  were 
greatly  depleted  during  the  sessions  of  1917-1918  and 
the  first  session  of  1918-1919. 

In  an  endeavor  to  ascertain  the  effect  of  the  war  on 
the  student  bodies  of  electrical  engineering  colleges,  and 
also  to  bring  the  census  of  these  colleges  up  to  date, 
the  Electrical  World  has  undertaken  a  survey  cover- 
ing the  college  years  1915-1916  to  1920-1921  inclusive. 
Satisfactory  returns  were  received  from  about  72  per 
cent  of  the  colleges  and  universities  offering  electrical 
engineering  courses,  including  practically  all  of  the 
larger  schools.  From  the  data  received  the  total  number 
of  students  and  graduates  has  been  estimated  for  each 


TABLE  I— POST-GRADUATES.  UNDERGR.'^DUATES  AND  GRADUATES 
OF   ELECTRICAL   ENGINEERING    COLLEGES    1914   TO    1921 
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1,047 
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59 

2.908 
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1,460 
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4  174 
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89 
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1908  1909  1910  1911    1912   1913    1914    1915  1916    1917  1918    1919   1920  1921 

FIFTEEN  YEARS'  TOTALS  OF  ELECTRICAL  ENGINEERING 
STUDENTS  AND  GRADUATES 

college  year.  To  this  tabulation  have  been  added  tabula- 
tions made  by  the  Electrical  World  prior  to  1915. 
In  order  that  a  more  comprehensive  analysis  may  be 
made  of  the  situation  the  electrical  engineering  colleges 
of  the  country  have  been  divided  into  three  arbitrary 
classes  or  groups,  as  follows: 

Class  I — Colleges  whose  electrical  courses  have  the  highest 
standing,  whose  teaching  equipment  is  most  complete,  and 
whose  degree  is  recognized  as  conferring  a  certain  prestige 
on  the  graduate. 

Class  II — All  other  colleges  whose  electrical  engineering 
courses  require  all  of  the  student's  time  as  distinct  from 
those  where  the  student  may  carry  on  some  regular  occupa- 
tion at  the  same  time. 

Class  III — Those  colleges  having  an  organized  course  in 
electrical  engineering  in  which  the  instruction  is  quite  ele- 
mentary from  a  professional  standpoint  and  as  a  rule  is 
arranged  for  evening  class  work. 

Table  I  gives  the  post-graduates,  undergraduates  and 
graduates  of  the  electrical  engineering  colleges  for  the 
college  years  1914-1915  to  1920-1921  inclusive.  The 
number  of  graduates  in  1921  has  been  based  on  the 
percentage  of  seniors  graduated  in  previous  years.  The 
student  bodies  of  the  colleges  as  a  whole  were  reduced 
by  about  21.4  per  cent  in  1917-1918  as  a  result  of  the 
war,  but  showed  a  slight  recovery  during  the  year  1918- 
1919.  This  increase  in  1918-1919  was  not  indicated  in 
the  Class  III  colleges,  probably  owing  to  the  fact  that  the 
students  in  this  class  of  colleges  were  not  pursuing  a 
regular  electrical  engineering  course  looking  to  a  degree 
and  were  not,  therefore,  led  to  an  immediate  resumption 
of  study  upon  their  discharge  from  the  army  and  navy. 
The  increase  in  number  of  students  during  the  past  and 
present  college  year  has,  however,  exceeded  all  records. 
The  total  increase  of  the  present  year  over  last  is 
estimated  at  3,383.  The  number  of  students  at  present 
pursuing  an  electrical  engineering  course  is  16,248, 
which  is  almost  exactly  twice  the  enrollment  during  the 
college  year  1917-1918. 
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The  total  number  of  the  electrical  student,'^  who  will 
be  graduated  in  June.  1921,  is  estimated  at  1,627.  This 
is  about  266  more  graduates  than  last  June,  but  is  three 
less  than  the  number  of  graduates  in  June,  1915,  which 
was  the  high  point  in  number  of  electrical  graduates. 
A  study  of  the  three  classes  of  colleges  indicates  that  in 
June,  1921,  about  33  per  cent  of  the  budding  electrical 
engineers  will  graduate  from  Class  I  colleges,  about  51 
per  cent  from  Class  II  colleges  and  about  16  per  cent 
from  Class  III  colleges. 

A  study  has  also  been  made  of  the  distribution  of  the 
average  electrical  engineering  graduation  class  by  indus- 
tries. Such  a  distribution,  of  course,  depends  a  great 
deal  upon  the  location  of  the  college,  a  proximity  to  a 
large  electrical  manufacturing  center  tending  to  induce 
a  large  number  of  graduates  to  enter  the  manufacturing 
side  of  the  industry.     The  data  given  in  Table  III  are 


Long-Distance  Kadio  Telephony 
Now  Practicable 

Conversation  by  Combined  Radio  and  Wire  Telephony 

— Trend  Toward  Electron  Tubes  and  High-Frequency 

Alternators     Wire-Directed  Radio 

By  J.  H.  Dellinger 

Chief   Radio    Research   Section.    Bureau  of   Stantlards 

THE  past  year  has  witnessed  steady  progress  and 
increasing  public  interest  in  radio  telephony.  Voice 
transmission  by  radio  waves,  for  distances  of  a  few- 
hundred  miles,  has  advanced  from  the  experimental 
stage  to  established  commercial  practice.  All  difficul- 
ties in  the  extension  of  the  commercial  range  to  a  few 
thousand  miles  in  the  immediate  future  have  been  sur- 


T.\BLE   II— STUDENTS  AND  GRADUATES  OF  ELECTRICAL  ENGINEERING  COLLEGES,  1907  TO  1921 


College 

Year 
Students 
Graduates . 


1907- 

1908 

8,929 

1,358 


1908- 
1909 
9,651 
1,501 


1909- 

1910 

8,670 

1,473 


1910- 
1911 
9,041 
1.545 


1911- 

1912 

9,515 

1.641 


1912- 

1913 

8,921 

1.442 


1913- 

1914 

9,143 

1,366 


1914- 

1915 

9,569 

1,630 


1915- 

1916 

10.231 

1,532 


1916- 
1917 

10,367 
1,568 


1917- 
1918 

8,150 
1.055 


1918- 

1919 

8,545 

959 


1919- 
1920 

12,865 
1,361 


1920- 

1921 

16.248 

♦1.627 


•Estimated  from  previous  years. 

average  figures  for  two  classes  of  colleges.  Sufficient 
data  were  not  obtained  from  Class  III  schools  to  war- 
rant inclusion  in  this  table. 

Table  III  also  gives  some  interesting  information  on 
the  percentage  of  students  entering  other  lines  of  work 
than  electrical  engineering  upon  graduation  or  a  year  or 
so  after  graduation.  These  figures  indicate  that  more 
than  20  per  cent  of  the  electrical  engineering  graduates 
eventually  drift  to  other  professions  or  lines  of  endeavor. 
This  condition  is  not  necessarily  a  reflection  on  the  elec- 
trical engineering  profession,  but  on  the  contrary  is  a 
testimony  to  the  broadness  of  the  electrical  graduate  and 
his  fitness  by  education  to  succeed  in  other  lines  of 
human  activity. 

Some  very  pertinent  facts  on  teachers'  salaries  are 
given  in  Table  IV.    Increase  in  college  salaries  has  been 


T.\BLE  III— DISTRIBUTION   OF   THE   .WERAGE   ELECTRICAL   EN- 
GINEERING GRADUATION  CLASS  BY  INDUSTRIES 


Students  Entering 

Otlier 

Lines      of 

Distribution  of  Students  Upon  Graduation 

Work  Than  Elec- 

by Industries  (Per  Cent) 

trical  V 

Engineering 

"3 

■i       1      H 

•2S 

■5             ■-^-'            c  S 

3                      —                     O  M 

u 

_5 

1? 

2 

J                1              ^E^ 

.a 

aofe 

gofc 

^ 

.4                U              E- 

H 

S 

D 

o 

Class  I 

28.5          20  5          22  0 

4   0 

25  0 

10  0 

10  0 

Class  II... 

39.0           23.0           20  0 

3   0 

15  0 

17   5 

8   5 

Class  III.. 

Insufficient  data 

TABLE  IV— COMPARISONS  OF  AVERAGE  SALARIES  OF  TEACHERS 
IN  ELECTRICAL  ENGINEERING  COLLEGES— 1915  AND  1920 


Class  of 
College 

Class  I 

Class  II .  . . 
Class  III.. . 


Professors 
1915-       1920- 
1916         1921 


.\ssociate 

Professors 

1915-      1920- 

1916        1921 


$3,340 
2,574 


$4,630 
3.410 


$2,550 
1,900 


$3,305 
2,740 


.\ssistant 

Professors 

1915-      1920- 

1916        1921 

$1,861      $2,790 

1,590       2,310 


Instructors 
1915-      1920- 
1916         1921 


$1,279 
1,240 


$1,828 
1,645 


2,605       3,590       2,070       2,490       1,230       1,910  895       1,640 


discussed  quite  extensively  during  the  past  year  in  con- 
nection with  the  raising  of  endowment  funds,  and  the 
figures  shown  in  this  table  emphasize  the  low  salaries 
that  are  paid  to  the  average  electrical  experts  in  our 
colleges. 


mounted.  The  quality  of  transmitted  speech  or  music 
is  as  perfect  as  with  ordinary  wire  telephony.  There 
has  been  no  single  feat  surpassing  the  experiment  which 
startled  the  world  in  1915,  when  i-adio  telephony  was 
carried  on  from  Arlington  over  a  distance  of  5,000  miles 
(8,000  km.),  but  the  possibilities  then  shown  have  been 
steadily  brought  into  being. 

On  Aug.  21  last  year  the  first  message  was  sent 
out  from  the  newly  completed  Lafayette  radio  station, 
near  Bordeaux,  France.*  This  message  (telegraphic,  not 
telephonic)  was  heard  in  all  parts  of  the  world.  The 
station  is  the  most  powerful  yet  built,  using  1,000  kw. 
and  having  eight  820-ft.  (250-m.)  towers.  It  was  begun 
by  the  United  States  military  forces  and  has  been  taken 
over  by  France. 

A  sharp  distinction  no  longer  exists  between  radio 
and  ordinary  wire  telephony.  The  methods  and  the 
uses  of  the  two  have  become  partly  merged,  and  each 
is  used  to  supplement  the  other.  Radio  telephony  is 
sometimes  carried  on  with  the  aid  of  wires  which  guide 
the  waves.  More  than  that,  a  particular  conversation 
may  be  carried  on  with  part  of  the  distance  covered 
by  ordinary  wire  telephony  and  part  by  radio  waves 
without  guiding  wires.  On  Oct.  21  the  American  Tele- 
phone &  Telegraph  Company  gave  such  a  demonstration 
to  the  delegates  to  the  International  Communication 
Conference.  The  delegates  listened  to  conversation  both 
ways  between  a  ship  in  the  Atlantic  Ocean  and  an  island 
in  the  Pacific,  the  speech  being  caried  by  radio  from 
the  ship  to  shore,  by  ordinary  wire  transmission  across 
the  continent,  and  by  radio  from  the  California  shore 
to  the  island. 

Concerts  and  lectures  are  being  sent  broadcast  by 
the  radiophone.  The  Western  Electric  Company,  the 
Bureau  of  Standards,  many  amateurs  and  others  have 
sent  out  music  at  scheduled  times.  This  music  has 
been  heard  all  over  the  Eastern  States  and  even  in 
Europe.  An  interesting  feature  is  that  the  sound-wave 
trace  on  a  phonograph  record  can  easily  be  converted 
directly  into  radio  waves,  so  that  the  music  is  heard 
at  the  distant  receiving  stations  while  there  is  no 
sound  at  the  transmitting  station. 


•See  Electrical  World,  .\ug.   28.  1920,  page  445. 
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There  has  been  far-reaching  progress  on  all  of  the 
essential  components  of  a  radio  system.  These  essen- 
tials are  devices  for  producing,  modulating  and  recti- 
fying high-frequency  electric  power  and  means  for 
moving  the  high-frequency  power  through  space.  The 
latter  includes  antennae  and  guiding  conductors.  The 
purpose  of  using  high  frequencies  is  to  obtain  power 
in  a  form  that  can  be  radiated — radiation  is  the  soul 
of  the  radio  method. 

For  the  generation  of  high-frequency  power  the  trend 
is  toward  alternators  and  electron  tubes.  The  former 
are  used  for  high-power  work,  the  latter  for  low  power, 
and  either  for  medium  power.  Alexanderson  alternators 
of  200  kw.  are  in  regular  use,  producing  power  at  25,000 
cycles  per  second.  The  problem  of  speed  control  within 
one-tenth  of  1  per  cent  has  been  solved.  Generating 
sets  using  electron  tubes  are  available  in  power  up  to 
15  kw.  The  input  power  of  such  sets  is  usually  alter- 
nating current,  which  is  transformed  and  rectified  to 
furnish  the  high  direct  voltage  needed  for  the  plate  cir- 
cuit of  the  electron  tubes.  Systems  for  smoothing  out 
the  ripples  caused  by  the  supply  current  have  been 
developed. 

How  Electron  Tltbes  Are  Revolutionizing  the  Art 

The  influence  of  the  electron  tube  on  radio  telephony 
has  been  compared  to  the  influence  of  the  gasoline 
engine  on  aviation.  The  tube  performs  all  the  essential 
functions  of  generating  and  modulating  the  high- 
frequency  power  (at  the  transmitting  station)  and 
rectifying  the  received  power  (at  the  receiving  station). 
Besides  all  this  it  is  used  as  an  amplifier  to  facilitate 
each  one  of  these  processes.  Thus  the  trend  of  use 
of  the  tube  as  a  generator  is  the  generation  of  small 
power  of  the  frequency  and  character  desired  and  then 
its  amplification  by  powerful  amplifier  tubes.  Again, 
the  modulation  of  the  high-frequency  current  according 
to  the  voice  wave  form  is  accomplished  with  the  aid 
of  an  amplifying  tube,  so  that  there  is  no  longer  any 
use  whatever  for  the  special  high-power  microphones 
of  the  early  days  of  radio  telephony. 

The  electron  tube  has  unfortunately  not  been  exten- 
sively available  to  the  public  because  of  patent  litiga- 
tion. It  has  recently  been  reported  that  the  principal 
companies  producing  tubes  have  reached  a  patent  agree- 
ment. This  will  probably  result  in  greatly  inci'eased 
use  of  small-power  and  medium-power  radio-telephone 
equipment. 

The  development  of  antenna  is  away  from  the 
ordinary  elevated  type,  at  least  for  special  purposes. 
Where  the  elevated  type  is  retained,  as  in  high-power 
transmission,  the  tendency  is  to  use  a  counterpoise  in- 
stead of  the  ground,  thus  approaching  a  more  nearly 
perfect  condenser  antenna.  A  noteworthy  improvement 
in  antenna  eflSciency  has  been  obtained  by  multiple- 
tuned  connections  between  the  upper  and  lower  con- 
ductor systems.  The  tendency  to  build  very  large  an- 
tenna? has  been  arrested  by  the  extraordinary  advances 
in  sensitiveness  of  receiving  apparatus.  Coil  antennae 
are  much  used  in  receiving  because  of  their  utility 
as  direction  finders  and   interference  preventers. 

Directive  radio — sending  the  waves  only  in  the  direc- 
tion desired — is  being  attained  by  the  use  of  conductors 
to  guide  the  waves.  This  not  only  gives  a  large  meas- 
ure of  secrecy  to  radio  messages  but  also  greatly 
reduces  the  power  required  for  a  given  distance.  The 
method  entails  even  less  interference  than  ordinary 
low-frequency    telephony;    for    instance,    the    guiding 


conductors  can  be  power  wires  carrying  very  large  low- 
frequency  currents,  or  telephone  wires  which  are 
carrying  independent  conversation  by  the  ordinary 
means.  In  fact,  any  existing  wires  will  serve  as  guides 
for  the  radio  waves.  This  is  the  basis  of  multiplex 
telephony,  by  which  five  or  more  conversations  are  car- 
ried simultaneously  on  one  pair  of  wires. 

A  number  of  systems  have  been  devised  and  put  into 
use  for  overcoming  interference  of  one  radio  station 
with  another.  These  devices  make  use  of  the  direc- 
tional properties  of  the  waves,  phase  opposition,  res- 
onance and  amplifiers.  They  are  so  successful  that 
they  even  protect  the  receiving  apparatus  from  the 
effect  of  the  transmitting  apparatus  at  the  same  sta- 
tion. This  makes  possible  duplex  or  unrestricted  two- 
way  telephony. 

Present  Problems  Requiring  Solution 

Atmospheric  electrical  disturbances,  or  "strays," 
cause  noises  in  the  receiving  telephone.  Progress  is 
being  made  in  their  elimination,  partly  as  a  result  of 
recognizing  that  they  come  largely  from  a  particular 
direction.  Special  antennae  and  circuits  for  balancing 
them  out  are  being  developed. 

When  frequencies  over  1,000,000  are  used  for  the 
carrier  wave  the  received  current  fluctuates  rapidly  in 
intensity.  This  presents  a  problem  for  which  no  solu 
tion  is  in  sight  as  yet,  but  the  nature  and  causes  of 
the  eff'ects  are  being  studied. 

It  is  desirable  that  a  way  be  found  to  make  secret 
such  communication  as  must  be  carried  on  without 
wires.  One  method  which  holds  promise  causes  the 
speech  frquencies  to  modulate  the  carrier  frequency  at 
entirely  diff"erent  frequencies,  which  are  converted  back 
to  the  speech  frequencies  at  the  receiving  station. 

A  simple  and  reliable  calling  signal  is  needed,  so 
that  it  shall  not  be  necessaiy  for  an  operator  to  be 
continuously  on  duty  listening.  Methods  have  been 
devised  for  this,  but  have  not  yet  been  developed  suffi- 
ciently to  be  employed  in  the  usual  radio  station. 

It  is  desirable  to  extend  the  number  of  conversations 
which  can  be  carried  on  simultaneously  in  a  given  sys- 
tem by  finding  the  maximum  number  of  carrier  fre- 
quencies that  can  be  used  without  disturbing  harmonics, 
beats  and  other  interference. 

Wire-Directed  Radio  Coming  Into  Use 

In  the  use  of  radio  waves  guided  by  wires  ideal 
duplexing  is  sought — that  is,  the  use  of  the  same  source 
of  power  by  both  transmitting  and  receiving  apparatus, 
with  power  consumed  only  during  speech.  The  use  of 
submarine  cables  to  guide  the  waves  is  also  a  matter 
of  which  the  possibilities  need  to  be  investigated. 

Reliable  telephony  can  be  carried  on  by  means  of 
high-frequency  carrier  waves  over  as  great  distances 
as  ordinary  wire  telephony.  Commercial  telephony 
across  the  Atlantic  is  said  to  be  near  at  hand  and  is 
certainly  not  held  back  by  technical  limitations. 

The  carrier  waves  may  either  be  radiated  into  space 
or  guided  along  conductors.  The  latter  method  seems 
bound  to  become  more  common,  since  trolley  wires, 
power  wires  or  any  other  sort  may  be  used  to  guide 
the  waves.  Thus  a  telephone  becomes  possible  for 
every  building  into  which  electric  light  wires  run.  Fur- 
thermore, carrier-wave  telephony  may  be  linked  with  or 
connected  to  ordinary  wire  telephony.  Thus  it  seems 
unquestionable  that  the  radio  method  will  more  and 
more  supplement  the  regular  telephone  system. 
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Assuring  Continuous  Production 

Standards  of  Inspection  Adopted  in  Several  Large  Plants 
in  Connection  with  Successful  Maintenance  Work 
Based  on  Long  Experience  Under  Industrial  Conditions 


Although  the  methods  of  inspection  work 
/\k  which  are  warranted  in  given  plants  are 
/~\^  exceedingly  variable  and  thus  difficult  to  set 
-^  ^^  forth  in  terms  of  standards,  several  well- 
defined  features  have  resulted  from  a  study  of  existing 
methods  in  actual  industrial  practice.  One  of  these  may 
be  set  forth  at  the  outset  as  a  fundamental  basis  for 
what  follows,  namely,  that  whereas  the  frequency  of 
inspection  is  subject  to  wide  variations  because  of 
extreme  differences  in  the  duty  cycles  and  in  the  general 
operating  characteristics,  both  of  the  machinery  driven 
and  of  the  driving  equipment  itself,  the  rational  basis 
of  inspection  work  is  to  standardize  it  at  such  a  point, 
both  as  regards  frequency  and  extent,  that  it  may  be 
the  means  of  continuity  of  service  or,  conversely,  that 
it  may  prevent  interruptions  to  service. 

Therefore,  although  some  apparatus  by  its  very  nature 
calls  for  inspection  possibly  as  often  as  once  an  hour, 
while  for  other  equipment  the  best  interests  of  produc- 
tion are  served  by  an  inspection  of  once  a  week,  those 
responsible  for  the  successful  operation  of  the  electrical 
equipment  should  determine  for  themselves  what 
standards  are  warranted  on  a  basis  of  individual  classes 
of  apparatus  throughout  the  plant.  This  aspect  of  the 
problem  makes  evident  the  importance  of  a  rather  care- 
ful interpretation  of  the  following  specific  examples  in 
terms  of  the  requirements  of  any  individual  plant, 
whereas  it  is  equally  evident  that  concrete  instances  as 
set  forth  in  the  following  paragraphs  may  contain  sug- 
gestions which  will  prove  helpful  to  those  whose  prob- 
lems are  similar  to  the  ones  cited. 

Importance  of  Inspection  Schedules 
The  basis  for  any  well-organized  and  successfully  con- 
ducted inspection  work  is  the  schedule  which  is  used  as 
a  guide  for  the  inspection  staff,  and  no  effective  schedule 
can  well  be  planned  by  an  industrial  factory  electrical 
department  without  a  proper  appreciation  of  the 
importance  of  this  subdivision  of  the  upkeep  work.  To 
illustrate  how  the  problem  has  been  handled  in  one  large 
plant,  it  is  of  interest  to  note  that  an  inspection 
schedule  has  been  so  arranged  that  the  night  electrician 
draws  out  and  replenishes  the  oil  in  the  shop  motors  and 
makes  certain  generalized  observations  on  each  motor 
in  the  plant  once  every  six  months.  To  this  general 
inspection  there  is  added  the  more  frequent  inspection 
on  the  part  of  the  electrical  department  foreman  of 
all  motors  once  each  week,  usually  on  a  Monday,  for 
oiling,  and  he  is  also  made  responsible  for  the  external 
cleanliness  of  all  motor  equipment. 

It  is  of  particular  importance  to  note  the  special  care 
given  in  this  plant  to  the  making  of  a  check  by  the 
electrical  department  of  the  bearings  of  every  new 
motor  received  at  the  time  of  its  purchase,  as  a  means 
for  ascertaining  whether  or  not  repair  linings  are  in  stock 
of  a  size  adapted  to  the  new  motor.  This  systematic 
attention  to  the  important  renewal  parts  of  new  equip- 
ment makes  it  possible  to  order  immediately  any  parts 


not  available  in  stock  and  thus  to  insure  an  adequacy 
of  renewal  and  repair  parts  for  every  motor  in  the 
plant.  This  plant  takes  the  attitude  that  a  stock  of 
bearings  to  fit  every  motor  in  operation  is  one  of  the 
best  guarantees  of  continuity  of  service  that  can  be 
realized  through  its  inspection  department. 

Interrelation  of  Inspection  and  Maintenance 

It  is  clearly  evident  that  successful  maintenance  is 
closely  related  to  the  inspection  system.  In  fact,  system- 
atic inspection  work  may  be  classed  as  a  fundamental 
starting  point  for  any  well-ordered  maintenance  depart- 
ment. While  this  correlation  of  inspection  and  mainte- 
nance work  makes  it  difficult  to  draw  a  distinct  line 
Between  the  two  divisions  of  the  upkeep  work,  it  is 
evident  that  a  certain  degree  of  inspection  is  essential 
for  successful  maintenance,  and  on  this  basis  various 
industries  have  developed  report  charts  for  the  repair 
work  of  the  force  assinged  to  electrical  apparatus  as  an 
indication  of  the  degree  to  which  the  inspection  work  is 
being  carried  out. 

As  an  illustration  of  such  report  charts,  one  plant  has 
found  it  desirable  to  utilize  a  daily  repair  form  for 
electrical  repair  work,  such  as  is  shown  herewith, 
the  stipulation  that  each  daily  report  is  to  be  turned 
in  at  the  superintendent's  office  at  8  a.m.,  Sundays 
excepted,  and  each  given  report  is  to  cover  twenty-four 
hours  ending  at  6  a.m.  These  reports,  in  addition  to 
listing  the  apparatus,  contain  the  items  of  time  of  shut- 
down and  time  of  start  just  before  and  just  after  the 
repair  work  is  completed,  together  with  the  causes  of 
the  trouble  and  the  remedy  for  it. 

Such  reports  on  repair  work  furnish  a  fairly  complete 
indication  of  the  physical  status  of  the  electrical  equip- 
ment in  any  given  department,  and  it  follows  that  if  the 
foreman  of  any  one  section  of  the  plant  is  especially 
careful  in  his  inspection  work,  the  repairs  for  that 
department  will  tend  to  be  less  than  for  other  depart- 
ments where  the  inspection  work  may  not  be  conducted 
along  such  careful  lines,  the  report  charts  thus  furnish- 
ing an  indication  indirectly  of  the  degree  of  care  with 
which  the  inspection  work  is  being  followed  up. 

Another  type  of  report  form  which  is  in  use  in  one 
of  the  larger  plants  is  that  which  is  especially  adapted 
to  motor  armatures,  as  shown  on  page  137.  The  purpose 
of  such  a  report  is  largely  that  of  indicating  just  which 
motors  in  any  particular  section  are  giving  trouble,  and 
this  information  is  then  further  useful  because  it  serves 
as  a  basis  for  a  determination  of  which  motors  through- 
out the  plant  should  be  replaced  either  by  motors  of  a 
more  modern  design  or  by  types  and  sizes  better  suited 
to  the  work  and  to  the  surrounding  conditions. 

While  it  is  obvious  that  careful  repair  work  is  of 
considerable  importance  to  production  in  any  plant,  it 
is  well  to  point  to  the  conclusions  which  have  been 
formed  under  actual  conditions  after  years  of 
experience.  These  include  the  wisdom  of  intrusting  such 
repair  work  on  motors  and  control  apparatus  to  high- 
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grade  electricians  and  of  seeing  that  the  work  is  done 
not  so  much  with  the  idea  of  keeping  down  the  first 
cost  of  the  repairs  as  in  a  way  to  comply  with  all 
insurance  rules  and  so  that  by  the  excellence  of  the 
repair  work  the  accompanying  cost  may  be  distributed 
over  a  relatively  long  period  of  successful  operation. 

In  one  notable  example  of  a  plant  where  a  high 
standard  has  been  maintained  in  the  electrical  repair 
work  for  years  it  is  felt  that  when  any  equipment  is 
installed  the  electrical  department  employees  must  be 
made  to  understand  that  any  defect  which  appears  later 
must    be    made    good.      The    ideal    is    continually    kept 


parts  for  every  individual  motor  in  the  factory  there  is 
little  or  no  need  of  temporary  make.shifts  in  case  of 
.serious  breakdowns  because  of  the  immediate  availabil- 
ity of  the  necessary  reserve  parts  on  which  to  base  effec- 
tive repairs.  It  is  apparent  that  under  such  circum- 
stances the  emergency  question  is  not  nearly  so  serious 
as  in  plants  where  no  systematic  forethought  is  given 
to  the  factors  intimately  concerned  with  successful 
maintenance  work. 

However,  to  facilitate  the  repairs  on  unexpected 
breakdowns,  one  plant  provides  its  electrical  department 
with  emergency  kits.     These  consist  merely  of  a  box. 


SOME  FORM  OF  RECORD  SYSTEM  IS  ESSENTIAL  TO  PROPER  INSPECTION    AND    MAINTENANCE   OF   ELECTRICAL  EQUIPMENT 
Toil — Daily    report    form    for   electrical    repair    work    for    giving       forrn  for  listing  data  on  motors  as  an  index  to  their  adaptabimy 


an  indication  of  the  physical  condition  of  the   motor  and  control 
equipment    in    any    given    department.       Right — Armature    report 


before  the  force  that  only  by  first-class  workmanship  on 
all  motor  and  control  repairs  can  the  plant  be  assured 
continuity  of  operation.  In  one  industrial  organization 
it  is  looked  upon  as  good  practice  to  insist  that  all 
electrical  work  be  done  either  by  the  plant  electrical 
department  itself  or  by  outside  electricians  under  the 
direct  supervision  of  the  works  electrical  department, 
to  which  the  outside  help  is  responsible. 

With  a  high  grade  of  maintenance  work  the  needs  for 
emergency  and  temporary  repair  work  become  corre- 
spondingly small.  It  has  been  found  that  in  the  progres- 
sive plant  where  effort  is  made  to  keep  on  hand  spare 


to  the  apparatus  driven.  Left — Motor  test  record  form  for  Hst- 
hig-  the  data  obtained  with  a  portable  test  set. 

a  cover  and  a  suitable  handle  with  repair  equipment 
which  includes  a  lead  hammer,  a  machinist's  hammer,  an 
ordinary  wrench,  a  socket  wrench,  a  fine  file,  emery 
cloth,  waste  and  an  oil  can.  The  repair  equipment  in 
this  particular  instance  is  owned  by  the  company  and 
charged  out  to  the  electrical  department. 

Other  equipment  to  facilitate  repairs  in  this  plant 
includes  a  Franklin  hoist  for  convenience  and  speed  in 
moving  motors  and  several  pairs  of  flexible  auto  cable, 
6  ft.  (1.8  m.)  in  length,  at  each  end  of  which  a  100-amp. 
bulldog  clamp  is  attached.  These  cables  are  found  use- 
ful where  there  is  need  for  jumping  a  defective  switch 
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or  compen.sator  and,  in  fact,  for  practically  any  kind  of 
an  emergency  connection.  The  two  legs  of  these  cable 
lengths  are  red  and  black  respectively  for  ready 
identification. 

An  accurate  method  of  cost  recording  for  factory 
maintenance  work  is  looked  upon  as  a  fairly  established 
part  of  the  well-organized  plant,  because  such  records 
may  serve  as  an  index  to  the  variations  of  the  work 
from  month  to  month  and  also  as  a  basis  of  comparison 
with  other  plants  where  the  nature  of  the  operations  and 
the  motor  and  control  equipment  are  similar.  While 
the  matter  of  systematic  maintenance  cost  records 
for  electrical  repair  work  may  be  classed  as  of  the  same 
general  order  of  importance  as  similar  records  for 
other  branches  of  the  factory  maintenance  work, 
various  plants  compile  such  records  in  different  ways. 

A  typical  scheme  is  therefore  of  interest  as  suggestive 
of  a  method  which  is  available  for  such  recording.  Here 


repair  jobs  are  charged  on  the  employees'  daily  time 
cards,  these  cards  also  containing  the  department 
number  and  a  key  letter  which  indicates  "repair"  work. 
A  small  job  of  new  work  is  charged  in  exactly  the  same 
way  except  that  a  different  key  letter  is  employed  to 
indicate  "new"  work. 

The  stock  required  for  repair  work  is  kept  in  the 
electrical  department  storeroom,  a  card  index  file  being 
employed  as  the  means  for  keeping  tab  on  the  number 
and  the  cost  of  the  various  repair  parts  on  hand.  Upon 
the  completion  of  a  repair  job  the  stock  is  charged  off 
against  the  job  directly  on  the  card. 

A  special  form  of  ticket  is  issued  for  a  large  job,  and 
the  repairman's  time  and  the  stock  used  are  charged 
against  an  assigned  number  and  are  entered  on  the 
ticket,  which  is  sent  to  the  office  upon  the  completion 
of  the  work,  with  the  signature  of  the  head  of  the 
department. 


Economics  of  Electrical  Distribution — IF 

Accurate  Determination  of  Cost  of  Construction  and  Cost  of 
Energy  Is  Basis  of  Economical  Design  —  Method  of  Keeping 
Detailed  and  Assembled  Costs — What  Annual  Cost  Must  Include 

By  P.  O.  REYNEAUt  and  H.  P.  SEELYE* 
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THE  basis  underlying  the  whole  question  of 
economic  design  is  the  accurate  determination 
of  costs ;  that  is,  costs  of  construction  and  cost 
of  energy.  If  these  are  not  correctly  deter- 
mined, any  conclusions  drawn  from  their  use  will  have 
little  value.  Furthermore,  it  is  generally  inadvisable 
to  accept  for  this  purpose  any  cost  data  which  have 
not  been  locally  derived,  as  every  power  company  has 
its  own  methods  and  standards  of  construction,  its  own 
labor  costs,  its  own  efficiencies  of  operation.  These 
may  differ  widely.  Hence,  as  a  basis  for  any  economic 
study,  it  is  absolutely  necessary  to  make  as  complete 
a  determination  of  local  costs  as  possible. 

Evidently,  when  it  is  decided  to  establish  a  cost  record 
on  construction,  material  and  labor,  difficulties  will  be 
encountered  in  obtaining  correct  information  regarding 
all  details.  Much  valuable  information  will  be  found 
in  appraisals  and  much  can  be  obtained  from  the  books 
by  a  skillful  economist.  However,  in  most  cases  it  will 
take  several  years  to  establish  a  complete  record  and 
special  studies  will  be  necessary.  This  record,  when 
obtained,  is  an  easy  thing  to  keep  up  to  date  and  in 
convenient  form  for  use.  In  the  meantime  certain 
makeshifts  will  be  necessary.  If  a  complete  record 
of  unit  construction  and  operating  costs  is  not  obtain- 
able, or  when  lack  of  time  or  of  available  records 
requires  any  item  of  cost  to  be  estimated,  the  estimate 
should  be  ba.sed  on  known  conditions  so  far  as  possible. 
Further  than  this,  there  should  be  determined  by  what 
percentage  the  final  result  will  be  affected  by  any 
reasonable  variation  in  the  assumed  cost.  For  example, 
the  cost  of  energy  at  any  point  may  be  assumed  to  be 
1  cent  per  kilowatt-hour.  If  this  is  not  an  accurately 
determined  figure,  however,  it  would  be  well  to  deter- 
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mine  how  the  result  would  be  affected  if  the  cost  of 
energy  were,  say,  I  cent  or  l.J  cents  per  kilowatt-hour. 
Such  a  comparison  will  at  least  place  the  solution  of 
the  problem  within  definite  limits. 

It  is  a  generally  recognized  fact  that  the  computation 
of  first  cost  is  only  a  step  in  the  investigation  of  the 
real  cost  of  a  project.  Its  economy  in  comparison 
with  any  alternative  project  can  be  determined  only 
when  the  annual  cost  is  investigated.  The  annual  cost 
must  include  all  annual  charges  against  the  investment 
itself  and  all  operating  costs,  maintenance,  repair  and 
energy  losses.  Of  course,  annual  costs  cannot  always 
be  considered  the  determining  factor,  since  on  items 
involving  large  expenditure  the  possible  difficulty  of 
obtaining  capital  may  have  considerable  weight.  Usu- 
ally, annual  cost  may  be  accepted  as  the  criterion. 

Unit  Costs  Will  Be  Found  Valuable 

Before  annual  costs  on  a  piece  of  property  such  as 
a  transmission  line  can  be  obtained  it  is  necessary  to 
determine  its  total  value  or  first  cost. 

Fijst  Cost. — The  determination  of  cost  figures  for 
general  use  is  greatly  facilitated  if  line  construction, 
materials  and  methods  are  standardized.  This  allows  a 
fairly  accurate  figure  to  be  obtained  for  standard  units 
as  per  pole  or  per  a  thousand  feet  or  per  mile  for  any 
type  of  construction.  Otherwise  smaller  units  must 
be  depended  upon,  such  as  cross-arm,  insulator,  a  hun- 
dred feet  of  wire,  etc..  In  any  case,  it  will  be  found 
exceedingly  valuable  to  have  as  complete  a  record  as 
possible  of  itemized  costs,  from  the  smallest  part,  such 
as  a  bolt,  up  to  an  average  cost  for  a  large  assembled 
unit,  such  as  a  mile  of  line.  This  should  include  both 
material  and  labor  costs  with  overhead  expense,  all 
shown  separately.  Provision  should  also  be  made  for 
easy  revision  of  costs  as  prices  change.     This  revision 
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should  be  frequently  made  when  prices  of  labor  and 
material  are  fluctuating  to  any  extent,  since  a  large 
part  of  economic  study  deals  with  possible  new  con- 
struction, which  will  be  at  present  or  future  prices,  or 
with  old  construction,  which  represents  a  value  equal  to 
new  construction  less  a  certain  percentage  deducted  for 
age.  Some  types  of  problems  require  the  consideration 
of  the  actual  cost  of  the  old  construction  at  the  time  it 
was  built,  but  these  are  not  so  general. 

The  determination  of  unit  material  and  labor  costs 
cannot  be  taken  up  in  detail  here.  Some  of  the  items 
which  must  be  included  in  addition  to  current  quota- 
tions on  material  or  actual  labor  time  in  erecting  will 
be  suggested.  To  material  price  may  be  added  such 
items  as  freight  and  handling,  treating  material  for 
poles,  tie  wires  on  line,  etc.  To  actual  unit  labor  costs 
should  be  added  a  proportional  amount  for  unoccupied 
time,  rainy  days,  vacations,  transportation,  inspection, 
etc.  Naturally  these  additional  items  vary  for  each 
unit  and  each  company.  It  is  usually  possible  to  obtain 
a  percentage  which  may  be  added  to  actual  price  to 
include  such  incidental  material.  Labor  costs  on  any 
unit  may  usually  be  reduced  to  an  equivalent  formula 
of  man-hours  for  various  classes  of  labor,  as  foreman, 
lineman,  groundmen,  etc.,  for  each  unit,  plus  a  per- 
centage for  incidental  expenses  as  above.  Such  formulas 
facilitate  revision  of  prices  when  necessary  as  the  cur- 
rent wages  may  be  substituted  and  the  labor  cost  on  the 
unit  easily  obtained. 

Effect  of  Overhead  E.xpense 

Loading. — The  item  of  overhead  expense  or  loading 
is  one  which  must  be  included  in  nearly  all  problems 
involving  costs.  There  are  various  methods  of  apply- 
ing this  loading,  but  for  the  purpose  under  consider- 
ation the  method  of  unit  loading  is  probably  the  most 
satisfactory ;  i.e.,  apportioning  to  each  individual  item 
its  pro  rata  cost  for  different  items  of  overhead 
expense,  both  on  material  and  labor.  It  is  evident,  for 
example,  that  the  item  of  breakage  will  be  greater  for 
insulators  than  for  wire.  The  items  which  may  legit- 
imately be  included  in  loading  are  as  follows: 
Waste — End  trimmings  of  wire,  cable  cut  back  for  splicing, 

incompetent  labor,  etc. 
Loss  and  breakage — Theft,  broken  insulators,  etc. 
Tool  expense — Tools  used  up,  broken,  stolen  and  repairs  and 

depreciation  on  same. 
Direct  supervision — Engineering,  heads  of  departments,  gen- 
eral foremen,  office  expense,  clerks,  stenographers. 
Injuries  and  damages — Doctor   and   hospital   expenses,   lia- 
bility   insurance,  etc. 
Purchasing   expense — All    expenses    of    purchasing    depart- 
ment. 
Stores  and  supplies  expense — ."^ll  expenses  of  stores  depart- 
ment and  handling. 

As  will  be  seen  later,  all  problems  do  not  require 
a  detailed  application  of  loading.  Many  problems,  in- 
volving the  comparison  of  relatively  small  amounts  of 
construction,  may  be  safely  considered  from  the  point  of 
actual  material  and  labor  costs  alone,  considering  over- 
head to  be  equal  in  both  cases.  The  question  of  whether 
or  not  to  apply  loading  must  be  determined  by  the 
conditions  involved  in  the  particular  problem  under  con- 
sideration. In  general,  where  good  cost  records  are  kept 
it  will  be  just  as  easy  and  more  accurate  to  include  it 
in  all  problems. 

The  accompanying  tables  are  given  as  an  illustration 
of  one  method  of  keeping  detailed  and  assembled  costs 
on  various  parts  of  the  construction.     The  formulas 


for  labor  costs  are  based  on  the  daily  wages  of  the 
various  classes  of  labor,  and  the  incidental  charges 
mentioned  are  included  by  proper  adjustment  of  the 
multiplier.  Similar  methods  with  the  necessary  varia- 
tions can  be  applied  to  all  parts  and  types  of  construc- 
tion, including  both  the  underground  and  overhead  lines. 
With  this  system  it  is  intended  that  the  sheets  be 
printed  with  blank  columns.  The  figures  can  then  be 
filled  in  and  revised  sheets  easily  made  up  at  stated 
intervals  to  care  for  changes  in  price. 

Annual  Costs 

The  deteiTiiination  of  annual  co.sts  as  used  in  this 
work  is  naturally  divided  into  two  parts,  that  pertaining 
to  the  physical  property  itself,  such  as  construction  and 
maintenance  costs,  and  that  pertaining  to  the  load  car- 
ried,  i.e.,  cost  of  energy. 

The  items  to  be  considered  under  the  first  heading — 
i.e.,  annual  costs  on  the  physical  property — will  €!ach 
be  discussed  briefly.  They  include  interest,  taxes, 
insurance,  maintenance  and  repair,  and  depreciation. 

Interest.- — Whenever  money  is  invested  in  a  piece  of 
property  a  legitimate  rate  of  interest  must  be  included 
as  part  of  the  earnings  of  that  property  unless   it  be 

ONE  METHOD  OF  KEEPING  DETAILED  AND  A.S.SEMBLED  COSTS* 

OF  VARIOUS  PARTS  OF  CONSTRICTION 

LABOR  CHARGES 

Striagiug: 

No.  6  solid  wire  =  .'5  ,f  +  r  +  3G  +  4Z-)  per  mile. 

No.  0  stranded  wire  =  ."j  (F  +  7"  +  3(7+  4Z,)  per  mile. 

Pole  to  anehor  guy  ( i  in.)    =  '  (;  F  +  ;  T  -r  G  +  2/.)  each. 

1  i  in.  X  lOi  in.  X  I  in.  wood  pin  =  jio  ( I   3f  +  I   3  7"  +  f?  +  t)  each. 


where 


F  =  daily  wage  of  foreman, 
T  =  daily  cost  of  operating  truck. 
a  =  daily  wage  of  a  groundnian, 
L  =  daily  wage  of  a  lineman. 

DETAILED  CO.STS 


Height 
Ft. 
30 
35 
40 


Poles  — 
Top 
Diame- 
ter. In. 
6 
7 
7 


Date. 


Material 
$7  28 
12.90 
16  70 


+  Loading 

( I  7  Per  Centi 

$8  52 

15.10 

19.50 


<  "ross-arms -J-  23  per  cent 

3  J  in.  X  4^  in.  x 
92  in.,  six-pin 


Labor 

$5  80 

8  05 

10  26 


0.74 
Braces  and  bolts  0.54 

I  See  itemized  list> 
3i  iii.  s  4i  in.  X 
108  in.,  etc 


$1.63 


(complete) 


$1   04 


+  Loading 
(1 2  Per  Cent! 

$7  05 
9.79 
12.48 
4-  1 8  per  cent 


$1   23 


Total 

$15  57 
24  89 
31   98 


$2  83 


ASSEMBLED   COSTS 


Total  cost  per  1,000  ft    of  line,  including  labor,  material  and  loadirg     A\(i:  ge 
span  125ft.  Does  not  include  guying  nor  corners. 


Secondary- 


Cross 
-\rms 
(One 

per  Insu- 

Pole1      Pins    lators      Wire 


Wire  -35-Ft.  +40-Ft. 

Pins  Poles        Poles 

and  +  Cross     125-11      125- Ft. 

Ins.  Arms        Span        ^fan 


3  No   6  $22  80  $4  70  $1    37  $160  00  $166  07  $188  87  $387  99  $4-*4  71 

2  No   6  22  80     3   14         91      106  80     110  85     133  65     332  77     389  49 

2  N„.  4  22.80     3   14         91      140  50     144  55     167  35     366  47     423.19 

etc. 
Primary 

2  No   2  22  80     3    14     3  36     186   15     192.65     215  45     414  57     47129 

2  No   6  22  80     3   14     3  36     106  80     113.30     136   10     335  22     39194 

etc. 

»The  above  figures  must  not  be  taken  as  representing  current  prices     They 
are  given  as  an  example  only. 

run  at  a  loss.  Interest  must  be  figured  on  the  total 
investment  involved,  including  all  material,  labor  and 
overhead  costs.  The  rate  at  which  interest  should  be 
charged  may  vary  with  the  problem  under  consideration. 
Fundamentally  it  should  be  the  current  rate  of  interest 
on  sound  investments  or  the  rate  at  which  the  company 
could  borrow  money  under  ordinary  conditions.  Some- 
times the  average  rate  paid  on  total  capitalization  may 
be  taken,  but  in  case  the  dividend  on  capital  stock  is 
fairly  large,  part  of  it  might  be  considered  as  a  profit 
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in  excess  of  a  fair  rate  of  interest.  In  some  cases,  due 
to  poor  financial  conditions  or  to  an  emergency,  a 
company  might  have  to  pay  a  higher  rate  for  money 
even  on  bonds  than  the  market  rate.  All  such  factors 
should  be  considered  in  determining  the  interest  rate 
to  be  used. 

Taxes. — Taxes  are  an  ever-present  charge  on  any 
property,  and  usually  the  definite  percentage  may  be 
easily  determined  from  the  company's  accounting 
records. 

Insurance. — Insurance  against  loss  by  fire  is  the 
most  common  form,  but  on  some  classes  of  property 
insurance  against  theft,  storm,  etc.,  is  also  carried.  In 
any  problem  the  kind  and  amount  of  insurance  charge- 
able to  each  class  should  be  investigated.  In  many 
cases  no  "insurance"  charge  is  necessary. 

Maintenance  and  Repair. — Maintenance  and  repair 
will  be  different  for  each  unit  considered.  No  two  trans- 
formers, for  example,  will  require  the  same  amount  of 
attention  during  their  life  even  though  similarly  located; 
breaks  in  a  line  can  rarely  be  anticipated,  etc.  A  large 
part  of  maintenance  is  occasioned  by  imperfection  in 
material.  Maintenance  and  repairs  due  to  such  causes 
on  any  individual  piece  of  equipment  cannot  be  fore- 
seen. In  such  cases  average  figures  only  can  be  obtained 
from  actual  experience  over  a  number  of  years.  Other 
items  of  maintenance,  such  as  inspection,  testing,  etc., 
can  be  quite  definitely  determined  from  payroll  and 
time  reports. 

Depreciation. — No  detailed  discussion  of  depreciation 
can  be  here  included.  Strictly  speaking,  depreciation 
is  the  percentage  by  which  a  piece  of  property  is  reduced 
in  value  each  year  of  its  life  (by  value  is  not  meant 
necessarily  selling  price).  From  an  accounting  point 
of  view,  a  certain  amount  must  be  set  aside  each  year 
to  replace  the  property  when  worn  out.  Sometimes  the 
usefulness  of  the  property  in  service  is  considered  as  a 
measure  of  its  value.  All  these  difi'erent  viewpoints  give 
rise  to  different  methods  of  figuring  depreciation.  For 
the  purpose  of  this  work,  however,  what  is  known  as  the 
straight-line  method  is  probably  the  simplest  and  most 
satisfactory.  This  method  considers  a  piece  of  property 
to  have  given  service  for  the  years  of  its  life  for  a 
definite  total  cost  which  may  be  equally  divided  between 
the  years.  The  cost  is  obtained  from  the  total  first 
cost  of  the  property'  in  place,  including  material,  labor 
and  overhead  charges,  less  the  salvage  value  at  the  end 
of  its  life,  plus  the  labor  cost  necessary  to  salvage  it. 
This  cost  is  divided  by  the  estimated  number  of  years 
of  life  and  the  percentage  of  depreciation  taken  as  the 
percentage  of  the  total  first  cost  thus  obtained.  Nat- 
urally this  will  vary  with  different  classes  of  property. 
Some  will  have  little  if  any  salvage  value — cross-arms, 
for  example.  A  pole  w-hen  rotted  at  the  base,  on  the 
other  hand,  can  be  sawed  off  and  used  again  either  as 
a  shorter  pole  or  a  stub.  Bare  copper  wire  will  have 
practically  no  physical  depreciation,  the  cost  of  spring- 
ing and  removing  together  with  tie  wires  and  other 
incidentals  making  up  the  depreciation. 

The  years  of  life  to  use  for  any  unit  may  depend 
on  other  things  than  its  own  life.  For  a  transmission 
line,  for  example,  it  is  probable  that  no  definite  limit 
can  be  fixed  at  which  the  whole  line  must  be  replaced. 
Poles  and  cross-arms  will  be  replaced  from  time  to  time 
when  necessary  as  long  as  the  line  is  in  service.  In 
such  a  case  it  is  probably  simplest  to  assume  a  definite 
life  for  the  whole  line,  possibly  the  assumed  life  of  a 


pole,  and  figure  depreciation  on  all  units,  wire,  insu- 
lators, etc.,  on  that  basis.  Thus  any  class  of  property 
may  have  a  different  percentage  of  depreciation,  depend- 
ing on  where  it  is  used. 

A  simple  example  of  a  computation  for  depreciation 
follows,  insulated  wire  being  taken  as  the  specific  item: 


Assume  new  wire  at  30  cents,  scrap  coppej-  at  20  cents 
per  pound. 

Costof  No.  0  wire  per  1,000  ft.  (4201b.  at  30  cents) ?126.00 

Labor  of  St  ringing  (assumed) 10.00 

Labor  of  salvaging  (including  burning  oflt  insulation) 10.00 

^  Total 2146.00 

Salvage  value  of  3191b.  at  20  cents  per  pound 63.80 

Net  cost $82.20 

If  the  assumed  life  of  insulation  is  fifteen  years: 
82.20 -^  15  =  SS.47  per  year. 
5.47  -r  136.00  =  4  per  cent  per  year. 

The  matter  of  obsolescence,  which  is  sometimes  con- 
sidered as  a  separate  figure,  may  for  this  work  be 
considered  as  a  part  of  depreciation.  Where  it  is  antic- 
ipated that  materials  will  become  obsolete  and  require 
replacement  before  they  are  worn  out,  on  account  of 
improvement  in  design,  the  assumed  life  and  salvage 
value  used  in  computing  depreciation  should  be  adjusted 
accordingly. 

Many  special  problems  arise  in  figuring  annual  cost. 
One  which  also  includes  the  idea  of  obsolescence  is 
encountered  when  the  replacement  of  a  serviceable  line 
with  one  of  larger  capacity  is  being  considered.  The 
value  remaining  in  the  old  line  must  be  included  in 
the  computations,  and  the  total  investment  represented 
in  the  new  line  must  include,  in  addition  to  the  cost 
to  build  it,  the  present  value  of  the  labor  necessary 
to  build  the  old  line — i.e.,  first  cost  for  labor  less  depre- 
ciation for  years  of  age  and  the  labor  cost  necessary 
to  dismantle  the  old  line.  Such  problems  will  be  dis- 
cussed in  more  detail  later. 

The  cost  of  energy  will  be  discussed  in  the  next  in- 
stallment of  these  articles. 


SINCE  i 
experir 


The  Nauen  Wireless  Station 

HNCE  it  was  first  installed  in  1906  as  a  modest  10-kw. 

'experimental  plant,  says  Dr.  Alfred  Gradenwitz  in 
the  London  Electrician,  the  Nauen  wireless  station  has 
gradually  been  extended  by  the  erection  of  a  35-kw. 
and  then  of  a  100-kw.  sender.  The  latter  is  still  in  use, 
with  the  addition  of  two  high-frequency  generators  of 
150  kw.  and  400  kw.  respectively,  so  that  Nauen  may 
be  said  at  present  to  comprise  three  self-contained  ra- 
dio stations,  of  which  the  smallest,  a  100-kw.  spark 
sender,  in  conjunction  with  the  150-kw.  high-frequency 
generator,  is  set  apart  for  the  time  signal  and  meteoro- 
logical as  well  as  the  transcontinental  service,  whereas 
the  400-kw.  high-frequency  generator  serves  as  sender 
for  the  overseas  traflic  with  a  range  of  12,427  miles. 
There  are  two  antenna  systems,  one  for  high  and  one 
for  lower  power,  permitting  simultaneous  sending.  Two 
of  the  masts  are  858  ft.  in  height  and  two  are  393  ft. 
All  the  masts  rest  on  ball  points  which  are  insulated 
from  the  earth  by  porcelain  blocks.  The  high-frequency 
machine  used  to  generate  transmitter  energy  is  designed 
on  the  induction-coil  principle,  an  800-hp.  rotor  supply- 
ing single-phase  alternate  current  that  can  be  stepped 
up  to  24,000  cycles  by  stationary  transformers. 
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Readers'  Views  and 
Comments 


Mr.  Schwab  Exemplifies  the  Beauty  of  Optimism 

To  the  Editor  of  the  Electrical  World: 

Sir:  An  optimist  has  been  defined  as  a  man  who 
doesn't  give  a  continental  what  happens  as  long  as  it 
doesn't  happen  to  him.  This  definition  does  not  fit  the 
optimism  of  Charles  M.  Schwab,  whose  enormous  busi- 
ness interests  surely  make  him  stand  to  lose  as  much 
as  any  one  by  hard  times  and  who,  none  the  less,  instead 
of  scheming  to  get  from  under,  announces  his  disagree- 
ment with  "prophets  of  despair"  and  advises  business 
men  to  keep  right  along,  declaring  that  he  can  see  noth- 
ing ahead  except  prosperity. 

Mr.  Schwab,  however,  bases  his  roseate  forecast  upon 
the  wide  adoption  of  a  policy  of  thrift.  The  end  of 
extravagant  expenditure,  the  revision  of  the  tax  laws 
and  adequate  care  for  foreign  trade  will,  in  his  opinion, 
place  the  United  States  on  a  stable  commercial  basis 
that  will  endure.  His  tripartite  remedy  for  depression 
deserves  the  consideration  of  men  everywhere  who  would 
fain  see  America,  in  Miltonic  phrase,  shake  her  in- 
vincible locks  and  press  forward,  unhesitating,  in  the 
paths  of  a  noble  and  puissant  industrialism. 

Brooklyn,  N.  Y.  Frank  W.  Chase. 


the  expenses  of  its  editorial  staff  over  the  Falls  River 
project  in  an  attempt  to  get  the  facts  of  the  case  in 
its  columns,  but  even  in  this  we  were  refused.  In  every 
case  they  seemed  to  forget  that,  especially  in  the  case 
of  Idaho,  the  money  of  tourists  on  their  way  to  the 
Yellowstone  Park  is  part  of  the  means  by  which  we 
exist,  and  that  to  desecrate  any  portion  of  the  park 
attracting  tourists  would  destroy  this  means  of  ex- 
istence. W.  Glenn  Field, 

Secretary  Pocatello  Chamber  of  Commerce. 
Pocatello,  Idaho. 


Water  Powers  Which  Are  Beautiful  and  Useful 

To  the  Editor  of  the  Electrical  World  : 

Sir:  Bearing  the  date  line  "Washington,  D.  C,  Dec. 
28,"  there  appeared  in  the  Salt  Lake  City  Tribune  of 
Dec.  29  an  article  commenting  upon  an  editorial  in  the 
Dec.  18  issue  of  the  Electrical  World  in  reference  to 
the  commercial  use  of  waters  within  the  boundaries  of 
the  national  parks.  This  article  reprinted  a  portion 
of  your  editorial,  and  this  was  clipped  and  read  at  the 
weekly  luncheon  of  the  Pocatello  Chamber  of  Commerce 
held  Dec.  29.  The  editorial  was  much  and  favorably 
discussed  by  those  present,  since  it  was  the  first  of  its 
kind  to  appear  in  an  Eastern  publication.  The  writer 
was  authorized  at  this  meeting  to  assure  you  of  our 
appreciation  of  a  periodical  which,  after  a  very  careful 
consideration  of  facts,  had  laid  before  the  people  of 
the  East  the  truth  regarding  the  Falls  River  project 
in  Yellowstone  National  Park.  Many  large  publications, 
such  as  the  Saturday  Eveniyig  Post  and  others,  have 
attempted  to  precipitate  an  East  and  West  fight.  With 
the  exception  of  one,  the  Literary  Digest,  every  large 
publication  in  the  East  has  printed  pictures  and  data 
not  based  upon  facts,  though  in  some  instances  emanat- 
ing from  prominent  writers,  in  an  endeavor  to  feed  the 
fires  of  this  fight,  which  they  consider  has  begun. 

We  of  the  West  have  investigated  very  thoroughly 
the  Falls  River  project  and,  with  no  feeling  of  antag- 
onism, have  presented  the  facts  to  the  different  Eastern 
magazines,  requesting  that  they  be  fair  not  only  to  us 
but  to  the  people  at  large  and  publish  these  facts.  In 
every  case  the  same  reply  was  made,  that  they  "were 
unalterably  opposed  to  any  scheme  which  would  ruin 
the  beauty  of  our  national  parks."  We  even  went  so 
far  as  to  suggest  to  one  magazine  that  we  would  pay 


Improving  Power  Factor  by  the  Use  of 
Induction  Motors 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  article  on  "Improving  Power-Factor  Con- 
ditions with  Induction  Motors"  in  the  Nov.  20  issue  of 
the  Electrical  World  gives  some  interesting  data,  but 
the  authors  have  drawn  a  few  conclusions  which  are 
not  wholly  warranted.  The  main  objection  to  the  use 
of  standard  induction  motors  as  synchronous  motors 
is  their  inability  to  stay  in  step  at  overloads  or  even 
at  full  load  in  some  cases.  This  is  the  result  of  the 
low  value  of  magnetizing  ampere-turns  of  the  induction 
motor  as  compared  with  a  synchronous  motor  of  the 
same  rating.  The  magnetizing  ampere-turns  of  the 
induction  motor  may  be  25  or  30  per  cent  of  the  full- 
load  primary  ampere-turns,  while  the  magnetizing 
ampere-turns  of  a  normally  designed  synchronous  motor 
are  about  equal  to  or  even  greater  than  the  full  load 
ampere-turns  of  the  armature.  The  ability  of  either 
machine  to  stay  in  synchronism  when  carrying  load 
is  dependent  largely  upon  the  ratio  of  the  actual  excit- 
ing ampere-turns  of  the  field  to  the  ampere-turns  neces- 
sary to  magnetize  the  machine  at  no  load.  If  the 
maximum  exciting  current  in  the  rotor  winding  of  the 
converted  induction  motor  is  limited  to  the  value  of 
current  which  it  has  carried  during  normal  induction- 
motor  operation,  its  stability  or  pull-out  torque  as  a 
synchronous  machine  will  hardly  be  satisfactory. 

The  curves  which  Messrs.  Warner  and  Knowlton  have 
drawn  (Fig.  3)  show  that  at  23  amp.  excitation,  the 
normal  rotor  current,  the  greatest  load  that  can  be  car- 
ried is  between  5  kw.  and  6  kw.  At  a  field  current 
of  33.5  amp.  it  appears  that  the  full  rated  load  of 
10  hp.  could  have  been  carried  at  a  power  factor 
very  close  to  unity.  Industrial  motors  should  be  capable 
of  carrying  at  least  50  per  cent  overload  without  pulling 
out  of  step,  and  the  average  synchronous  motor  designed 
for  unity  power  factor  is  capable  of  even  better  per- 
formance than  this.  There  may  be  cases  where  an 
induction  motor  can  be  used  for  synchronous  operation, 
but  as  a  general  rule  the  performance  would  not  be 
satisfactory. 

One  other  point  which  should  be  borne  in  mind  is 
that  the  voltage  required  for  sending  the  exciting  cur- 
rent through  the  rotor  winding  is  usually  very  low. 
This,  of  course,  depends  upon  the  design  of  the  par- 
ticular machine  in  question.  The  authors  have  not 
given  the  exciting  voltage  required  for  their  motor, 
but  it  was  probably  around  15  volts  or  20  volts.  This 
means  relatively  large  rheostat  losses  when  the  avail- 
able direct-current   supply  is   125  volts. 

QuENTiN  Graham, 
Power  Engineering  Department, 
Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Cost  of  Arresters  Compared  with  Cost  of 
Transformer  Burn-Outs 

COSTS  of  repairing  burned-out  transformers  and  of 
maintaining  lightning  arresters  installed  one  to 
each  transformer  under  different  densities  of  installa- 
tion are  shown  in  the  accompanying  table.  The  figures 
are  for  about  15,000  single-phase,  2,400-volt  distribution 

COST  OF»LIGHTNING  ARRESTERS  AND  TRANSFORMER  BURN-OUTS 
COMPARED 

Number   of   arreaters  and   transformers   per 

squaremUe 75  150  300 

Fixed  charges  and  maintenance  of  arresters .. .  $10,000  $20,2  0  $40,OOo 

Transformer  repairs 32,000  9,400  3,100 

Totalperyear $42,000       $29,550       $43,100 

transformers  of  different  sizes,  aggregating  some  200,- 
000  kva.  They  are  connected  to  the  four-wire,  4,000- 
volt  primary  lines  of  the  Commonwealth  Edison  Com- 
pany. The  arresters  are  installed  on  the  transformer 
poles. 

This  information  was  given  by  Harry  B.  Gear  of  the 
foregoing  company  in  a  discussion  of  a  paper  by  D.  W. 
Roper  of  the  same  company,  read  before  the  American 
Institute  of  Electrical  Engineers. 


Gate-Opening  Indicator  Made 
in  Station 

A  LONG-DISTANCE  gate-opening  indicator  that  has 
been  in  successful  operation  about  six  months  was 
made  from  an  old  field  rheostat  and  an  alternating-cur- 
rent voltmeter  in  a  hydro-electric  plant  of  the  Washing- 
ton Water  Power  Company,  Spokane.  This  indicator 
shows  the  switchboard  operator  the  amount  of  opening 
in  a  waste  gate  on  the  spillway  dam.  This  gate  is  used 
during  the  summer  to  maintain  a  constant  level  on  a 
storage  lake.  Before  the  indicator  was  put  in  it  was 
often  necessary  to  run  up  and  down  a  150-ft.  {45-m.) 
stairway  to  move  the  gate  6  in.  (15  cm.)  at  a  time.  The 
gate  is  25  ft.  (7.6  m.)  wide,  has  a  maximum  lift  of 
over  25  ft.  and  is  operated  by  a  250-volt  direct-current 
motor  having  regenerative  braking  on  lowering.  The 
motor  has  two  controllers,  one  on  the  dam  and  one  in  the 
power  .station  near  the  switchboard,  400  ft.  (122  m.) 
from  the  gate. 

The  rheostat  shaft  is  connected  to  the  gate  gearing  by 
a  chain  drive.  Voltage  is  applied  through  an  external 
resistor  across  the  entire  rheostat  from  the  115-volt 
alternating-current  service  on  the  dam.  A  switchboard- 
type  115-volt  alternating-current  voltmeter  is  mounted 
above  the  controller  in  the  power  house,  and  a  pair  of 
small  leads  run  to  the  rheostat,  shown  as  No.  3  in  the 
sketch.  One  lead  is  connected  to  the  end  of  the  rheostat 
winding,  and  the  other  to  the  contact  arm.  With  the 
gate  shut  the  voltmeter  is  across  all  the  resistance  and 
reads  full  scale.     Raising  the  gate  cuts  out  some  of  the 


resistance  tapped  by  the  meter  and  lowers  the  needle. 
A  scale  reading  in  feet,  and  marked  every  half  foot,  is 
laid  off  from  right  to  left,  the  zero  being  at  the  right.  It 
was  arranged  to  use  the  full  voltmeter  deflection  for  zero 
on  the  foot  scale,  as  this  is  a  more  sensitive  and  accurate 
part  of  the  voltmeter  than  the  zero  end,  and  the 
majority  of  gate  operations  come  within  the  first  6  ft. 
(1.8  m.)  of  opening.  The  scale  divisions  are  very  nearly 
uniform.  After  12i  ft.  (3.75  m.)  it  was  not  considered 
necessary  to  provide  indications  except  one  point  to 
show  the  gate  wide  open.  Hence  almost  the  entire  volt- 
meter scale  was  used  for  the  12i-ft.  range.  By  trial 
a  proper  amount  of  resistance  was  inserted  in  series 
with  the  rheostat  to  give  full  deflection  on  the  meter, 
corresponding  to  zero  gate  opening.  This  was  found  to 
be  210  ohms.  The  original  resistance  in  the  field 
rheostat  was  removed,  and  twenty-five  spools  having  12 
ft.  (3.6  m.)  each  of  No.  20  German-silver  wire  were 
inserted  between  the  steps. 

The  alternating-current  voltage  on  the  bus  is  held 
steady  by  the  Tirrill  voltage  regulator  on  the  generators, 
but  occasionally  this  voltage  is  changed  a  few  per  cent. 
In  order  to  compensate  for  different  bus  voltages  two 
small  regulating  rheostats  were  connected  in  series  with 
the  voltmeter  leads,  shown  as  rheostats  1  and  2  on  the 
sketch.  Before  starting  to  raise  the  gate  the  operator 
brings  the  needle  to  zero  by  rheostat  adjustment,  then 
makes  the  required  opening  and  brings  the  spotter  to 
the  needle.  When  it  is  next  desired  to  change  the  gate 
opening   the   operator    first   brings    the    needle    to    the 
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THIS    INDICATOR    SHOWS   ATTENDANT    IN    STATION 
POSITION  OF  GATE  ON  SPILLWAY 

spotter  if  any  change  in  voltage  has  moved  it  and  then 
makes  his  gate  opening  and  resets  the  spotter.  If  there 
is  any  doubt  about  the  correctness  of  the  spotter,  a 
glance  at  the  station  log  sheet  will  always  show  the 
present  amount  of  gate  opening.  There  is  also  a  scale 
on  the  gate  itself,  graduated  in  feet  and  tenths,  by 
which  the  indicator  can  be  accurately  checked. 
Washington  Water  Power  Co..  R.  S.  DANIELS. 

Spokane,  Wash. 
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Use  of  Polyphase  Meter  on  Three- Wire 
Single-Phase  Loads 

ON'LY  in  very  unusual  cases  is  it  necessary  to  use 
a  110-volt  polyphase  watt-hour  meter  to  measure 
a  three-wire  single-phase  lighting  load  fed  from  the 
same  switchboard  which  serves  a  power  load.  There 
may  be  occasions  when  unbalanced  lighting  loads  make 
it  desirable.  Usually,  however,  the  load  is  balanced, 
in  which  case  the  single-phase  meter  should  be  in- 
stalled to  avoid  the  relatively  higher  cost  of  the  poly- 
phase meter. 

The  greatest  inaccuracy  of  registration  occurs  when 
all   the   load   is    on   one    side   of   a    three-wire   circuit. 
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SINGLE-PHASE    METERS    ON    THREE-WIRE    CIRCUIT 

Take,  for  example,  a  meter  wired  as  shown  at  M. 
Suppose  the  entire  lighting  load  is  on  the  C  side.  Let 
voltage  from  A  to  neutral  be  110  volts,  from  C  to 
neutral  105  volts,  and  from  A  to  C  215  volts.  If  the 
current  is  /,  the  power  used  is  /  X  105  watts.  The 
registration,  however,  would  be  7/2  X  215.  Therefore 
the  registration  would  be  [(7/2  X  215)  ^  (7  X  105)] 
X  100  =  102.4  per  cent  of  the  actual  power.  With 
twice  as  much  current  in  C  side  as  in  the  other, 
this  inaccuracy  is  reduced  to  0.8  per  cent  instead  of 
2.4  per  cent.  Another  reason  for  incorrect  registration 
on  unbalanced  load  is  that  the  two  current  coils  of  the 
meter  may  be  different.  Specimens  taken  from  two  lots 
of  fifty  single-phase,  three-wire  watt-hour  meters 
showed  on  test  a  difference  between  current  coils  as  high 
as  4.8  per  cent.  These  same  meters  when  tested  with 
current  coils  in  series  gave  100  per  cent  registration 
on  two-wire  load.  However,  most  loads  may  be  so 
divided  that  the  errors  of  registration  are  not  worth 
consideration  and  should  not  affect  the  meter  choice. 
Even  with  older  meters,  as  N,  of  which  the  potential 
tap  is  taken  from  the  neutral  of  the  circuit,  the  pos- 
sible inaccuracy  is  only  twice  that  of  the  foregoing 
meter  ^1/. 

Although  unbalanced  load  will  not  affect  the  accuracy 
of  polyphase  meters,  prices  of  three-wire  polyphase 
meters  as  compared  with  three-wire  single-phase 
meters  of  corresponding  current  rating  vary  from  more 
than  double  in  smaller  sizes  to  less  than  double  for  50 
amp.  and  above.  Cost  of  testing  a  three-wire  polyphase 
watt-hour  meter  is  somewhat  greater  than  for  a  three- 
wire  single-phase  watt-hour  meter  of  corresponding 
size,  unless  the  test  is  made  between  coils,  when  the 
cost  would  be  only  slightly  more.  Where  space  is  limited 
the  polyphase  meter  would  take  up  more  than  the  space 
ordinarily  allotted  for  a  lighting  meter. 

In  connection  with  this  subject  the  question  arises 
whether  or  not  large  lighting  loads  should  be  connected 
on  three-wire,  three-phase,  110-volt  circuits  or  on 
single-phase,   three-wire,    110  220-voIt    circuits.      From 


the  metering  standpoint  the  three-wire,  single-phase 
distribution  gives  a  substantial  saving  in  first  cost, 
space,  installation  and  maintenance,  if  three-wire  single- 
phase  watt-hour  meters  are  used.  Also,  for  distribution 
at  the  same  point  to  several  consumers,  both  small 
and  large,  the  three-wire,  single-phase  method  appears 
more  flexible,  especially  for  small-motor  service,  say  up 
to  3  hp.,  a  balance  on  the  three-phase  feeder  system 
being  attempted  by  rotating  the  successive  connections 
along  the  line.  However,  experience  indicates  that 
where  one  large  consumer  is  served  from  individual 
transformers  the  three-phase,  110-volt  distribution  may 
give  a  better  balance.  S.  C.  Henton, 

Superintendent  of  Meters. 
Northern  Ohio  Traction  &  Light  Company, 
Akron,  Ohio. 

Wood-Pole  Structure  for  Incoming  and 
Outgoing  Circuits 

IN  THE  construction  of  small  power  plants  and  sub- 
stations where  the  expense  of  steel  towers  is  not 
warranted  it  is  frequently  advantageous  to  make  use 
of  a  wood-pole  structure  for  outgoing  and  incoming 
lines  similar  to  the  one  shown  in  the  accompanying 
photograph.  This  design  is  suitable  when  all  the  wires 
can  be  brought  out  in  a  horizontal  plane  through  one 
side  or  end  of  the  building.  The  poles  should  be  placed 
about  3  ft.  (0.9  m.)  from  the  building  with  the  cross- 
arms  overhanging  the  roof,  provided  that  the  building 
in  not  too  high.  If  the  building  is  too  high  for  this 
arrangement,  the  poles  must  be  placed  farther  away. 
Up  to  6  ft.  or  8  ft.  (1.8  m.  or  2.4  m.)  no  bracket 
will  be  required  on  the  building,  and  the  wires  can  be 
brought  out  direct  from  the  porcelain  tubes  to  the 
vertical  wires  on  the  structure. 

All  the  circuits  rise  vertically  to  a  point  above  the  top 

arms,  where  they 
are  dead-ended  on 
suspension - 
type  porcelain  in- 
sulators suitable  to 
the  voltage  used. 
The  suspension- 
t  y  p  e  insulators 
may  be  supported 
bj-  4-in.  X  6-in. 
(10-cm,  X  15-cm.) 
timbers  or  by  two 
angles,  5  in.  x  3i 
in.  X  f=e  in.  (12.5 
cm.  X  9.6  cm.  x  0.8 
cm.),  bolted  or  riv- 
eted together  and 
separated  about  i 
in.  (1.6  cm.)  to 
permit  the  vertical 
wires  to  be  moved 
either  way  in  the 
direction  of  the 
poles  for  vertical  alignment.  The  bottom  angle-iron 
supports  are  placed  about  18  in.  (45  cm.)  below  the 
porcelain  tubes  so  as  to  obtain  a  "weather  droop."  In- 
stead of  using  a  standard  N.  E.  L.  A.  crossarm  8  ft.  (2.4 
m.)  long,  a  special  4-in.  x  6-in.  x  10-ft.  (10-cm.  x  15-cm. 
X  3-m.)  cross-arm  is  used  so  as  to  give  plenty  of  clear- 
ance on  both  sides  of  the  pole  for  working  with  the  cir- 
cuits energized. 


THIS    CONSTRUCTION    FOR    INCOMING 

LINES   IS   CHEAPER   THAN 

STEEL  TOWERS 
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In  such  a  layout  for  incoming  and  outgoing  feeders 
ample  provision  should  be  made  for  taking  care  of 
future  additional  circuits.  There  should  be  flexibility  so 
that  connections  may  be  made  from  one  circuit  to  any 
other  and  so  that  circuits  may  be  paralleled. 

Lykens,  Pa.  A.  L.  Johnson. 


79  per  Cent  of  Steam  Prime  Movers 
Are  Turbines 

PROBABLY  the  most  interesting  development  in  cen- 
tral station  primary  power  equipment  is  the  rapid 
growth  in  installation  of  steam  turbines.  The  1917 
census  of  central  electric  light  and  power  stations  re- 
cently issued  by  the  Bureau  of  the  Census  gives  some 
very  interesting  data  on  this  subject. 

The  total  rating  of  all  central-station  steam-power 
equipment  in  1917  was  8,449,076  hp.,  of  which  1,701,677 
hp.  was  credited  to  steam  engines  and  6,747,399  hp.  to 
steam  turbines.  This  is  a  very  radical  change  from 
1907,  when  the  total  rating  of  steam  engines  was  1,810,- 
040  hp.  and  only  798,025  hp.  was  credited  to  steam 
turbines.  According  to  statistics  compiled  by  the 
Electrical  World,  the  total  installed  steam  power 
equipment  in  1920  is  11,476,000  hp.,  of  which  15.5  per 
cent  or  1,781,100  hp.  is  credited  to  steam  engines  and 
84.5  per  cent  or  9,695,500  hp.  to  steam  turbines.  These 
data  indicate  that  since  1917  steam  engines  have  in- 
creased by  only  79,423  hp.  while  steam  turbines  in- 
creased 2,948,100  hp. 

It  appears  that  the  movement  away  from  the  use  of 
steam  engines  has  in  all  cases  been  much  more  marked 
for  commercial  plants,  irrespective  of  their  size,  than 
for  municipal  plants.  This  is  probably  due  to  the  fact 
that  municipalities  have  in  many  cases  been  rather  con- 
servative in  their  investment  policy,  and  have  continued 
to  use  equipment  which  a  commercial  company  would 
have  discarded,  or  have  installed  equipment  which  has 
been  discarded  and  sold  by  commercial  plants. 

The  Electrical  World's  statistics  for  1920  indicate 
that  New  York  leads  in  steam  turbines  with  1,335,000 
hp.,  followed  by  Pennsylvania  and  Ohio  with  1,062,100 
hp.  and  1,050,000  hp.  respectively.  Those  states  report- 
ing the  greatest  steam  engine  rating  in  1920  are  Penn- 
sylvania, Illinois  and  Ohio,  all  of  which  report  more 
than  100,000  hp.  The  states  of  Pennsylvania,  New 
York,  Illinois,  Ohio  and  Massachusetts  reported  in 
1920  a  total  of  5,555,900  steam  horsepower,  equivalent 
to  48.5  per  cent  of  the  total  rating  of  steam  engines 
and  turbines  in  the  United  States. 

The  diagram  shows  the  total  installed  central- 
station  steam  equipment  by  sections  of  the  country  for 
1907,  1912,  1917  and  1920.  The  East  North  Central  sec- 
tion leads  in  this  type  of  primary  power  equipment  in 
1920  with  the  Middle  Atlantic  States  a  close  second. 

Practically  all  the  steam  engines  in  both  commercial  and 
municipal  stations  are  to  be  found  in  the  lowest  group. 
"500  hp.  or  under,"  and  the  average  size  of  these 
machines  is  in  both  cases  well  under  200  hp.  The  de- 
crease in  the  number  of  these  small  machines  has  been 
very  marked  for  commercial  plants,  from  4,535  in  1907 
to  3,253  in  1917,  accompanied  by  decrease  in  horsepower 
rating  from  781,673  to  593,538.  On  the  other  hand, 
municipal  plants  reported  an  increase  in  number  in  this 
small-sized  group  from  1,648  in  1907  to  1,947  in  1917, 
with  a  corresponding  increase  in  horsepower  rating 
from  236,893  to  313,419.    In  the  group  between  500  hp. 


and  2,000  hp.  there  was  some  decrease  both  in  number 
and  horsepower  of  engines  reported  by  commercial  sta- 
tions. In  the  next  group  2,000  hp.  to  5,000  hp.,  while 
there  was  a  slight  decrease  in  number  of  units  and  rat- 
ing subsequent  to  1912,  there  was  actually  a  consider- 
able increase  in  both  since  1907.  The  highest  group 
over  5,000  hp.  has  witnessed  very  little  change  and 
municipal  plants  have  had  at  no  time  any  steam  engines 
with  a  capacity  as  high  as  2,000  hp.  Perhaps  the  most 
interesting  development  in  this  connection  has  been  the 
growth  in  horsepower  capacity  of  steam  turbines. 
In  both  classes  of  stations  these  turbines  are  found 
to  be  most  numerous  in  the  group  between  500 
and  2,000  hp.— 598  or  40.2  per  cent  of  the  total,  for 
commercial  plants  and  106  or  50.2  per  cent  of  the 
total  for  municipal  plants.  The  municipal  plants  also 
report  the  greater  part  of  their  steam  turbine  rating 
40.9  per  cent  of  the  total  in  this  group.  Commercial 
stations,  on  the  other  hand,  have  shown  a  rapid  in- 
crease in  the  number  and  the  rating  of  turbines  in  the 
highest  grouping,  until  in  1917  of  the  total  horsepower 
76.1  per  cent  was  furnished  by  these  larger  units,  which 
average  13,105  hp.  per  turbine,  as  opposed  to  an  average 
of  only  6,318  for  steam  engines  in  this  group.  In 
the  lower  group  there  was  not  a  wide  difference  be- 
tween the  average  size  per  unit  in  commercial  and 
municipal  plants.  There  was  during  the  period  from 
1907   to    1917   a   rapid   increase    in   the   size   of   steam 
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turbines  directly  connected  to  generators,  and  now  units 
cf  40,000  to  60,000  hp.  are  not  uncommon. 

It  is  possible  that  the  maximum  size  of  steam  tur- 
bines that  will  be  used  for  practical  purposes  has  been 
reached,  but  the  Electrical  World  data  for  1920 
indicates  a  decided  increase  in  total  rating  for  the 
past  three  5'ears.  Steam  engines  as  a  source  of  motive 
power  in  central  stations  have  evidently  reached  the 
high  mark  and  will  probably  slowly  decrease. 


Industrial  Applications 


The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Semi-Inclosed  Transformer  Room 
Allows  Free  Air  Circulation 

TO  PROVIDE  ample  air  circulation  for  cooling,  the 
transformer  rooms  of  the  Central  Gear  Company, 
Detroit,  Mich.,  have  one  side  open.  The  substation 
shown  in  the  accompanying  photograph  contains  three 
250-kva.    4,600/'440-volt    power    transformers    and    one 


ONE   SIDE    OF    THIS   TRANSFORMER    ROO.M    IS    OPEN    TO 
ALLOW  AIR  CIRCULATION 

200-kva.  lighting  transformer.  No  openings  are  pro- 
vided from  the  shop  to  the  transformer  rooms,  which 
are  entirely  fireproof.  They  consist  of  brick  walls  with 
a  concrete  roof  and  floor.  The  side  of  the  room  shown 
in  the  illustration  is  entirely  open  to  the  weather,  and 
unauthorized  persons  are  kept  out  by  an  iron  grill  with 
removable  sections,  which  allow  the  replacement  of  any 
transformers.  The  floor  of  the  room  is  on  a  level  with 
the  loading  platform  extending  along  the  entire  side  of 
the  gear  shop,  so  that  any  transformer  may  be  rolled 
into  a  car  and  replaced  with  little  time  and  effort. 
Esselstyn,  Murphy  &  Hanford,  G.  Wagschal, 

Detroit,  Mich.  Electrical  Engineer. 


Determining  Rotation  of  a  Repulsion- 
Induction  Motor 

I^f  REPAIRING  an  induction-repulsion  motor  it  was 
necessary  to  determine  the  direction  of  rotation,  the 
brush  position  and  the  correct  connection  for  the  com- 
pensating leads,  besides  replacing  the  slot  sticks.  This 
was  a  General  Electric  2-hp.,  single-phase  repulsion- 
induction  motor,  type  RI.  Both  bearings  were  badly 
worn,  which  permitted  the  rotor  to  rub  the  stator  core. 
The  heat  generated  by  this  friction  had  charred  the 
slot  sticks  but  had  not  burned  the  wire  insulation.  Ac- 
cordingly the  slot  sticks  were  removed  from  both  cores, 
which  were  then  heated  and  saturated  with  a  thin  bak- 
ing paint.     While  the  paint  was  soft   new  slot   sticks 


were  inserted.  The  cores  were  then  baked  to  dry  the 
paint.  The  windings  received  the  standard  high-poten- 
tial ground  test,  which  was  successfully  withstood. 

The  motor  had  been  received  disassembled;  therefore 
the  direction  of  rotation,  brush  position  and  compensat- 
ing lead  connections  were  unknown.  The  brush  holder 
is  usually  marked  at  the  factorj'  for  each  direction  of 
rotation.  In  this  case,  however,  two  sets  of  marks  were 
en  the  frame.  To  determine  the  correct  marking  it  was 
first  necessary  to  find  the  no-torque  point.  This  was 
done  as  follows:  The  compensating  leads  were  discon- 
nected and  the  motor  was  connected  to  a  line  having 
one-half  normal  motor  voltage.  The  brushes  were 
shifted  until  a  point  was  found  where  the  armature 
locked.  When  the  brushes  were  shifted  to  each  side  of 
this  point  the  direction  of  rotation  of  the  armature 
changed.  As  the  direction  was  opposite  to  the  move- 
ment of  the  brushes,  the  wrong  no-torque  point,  of 
which  there  are  two,  had  been  found.  The  brushes  were 
therefore  shifted  through  an  angle  of  90  electrical  de- 
grees to  the  true  no-torque  point.  On  a  1,750  r.p.m. 
motor  (four-pole)  this  is  an  actual  shift  of  90  deg. 

With  this  point  known  it  was  then  necessary*  to  deter- 
mine the  correct  compensating-lead  connection  for  a 
certain  direction.  The  leads  were  connected  in  the  most 
convenient  manner  for  trial.  With  the  brushes  set  for 
clockwise  rotation  as  shown  in  sketch  .4,  the  rocker  arm 
was  shifted  in  the  counter-clockwise  direction,  which 
caused  the  direction  of  rotation  to  change  when  the 
mark  on  the  frame  was  half  way  between  the  no-torque 
point  and  the  counter-clockwise  mark,  as  shown  in 
sketch  B.  This  showed  that  the  compensating  leads 
were  incoiTect  for  clockwise   rotation  and  correct   for- 
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SETTING   OF   INDUCTION-REPULSION   MOTOR  BRUSHES  FOR 
DIFFERENT  DIRECTIONS  OF  ROTATION 

counter-clockwise  direction.  If  the  lead  connection  had 
been  correct  for  clockwise  rotation,  the  direction  would' 
not  have  reversed  until  well  beyond  the  counter-clock- 
wise mark.  The  motor  was  then  stopped  and  the  brushes 
were  set  for  counter-clockwise  rotation,  as  shown  in 
sketch  C. 
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When  the  compensating  leads  are  correctly  connected 
and  the  motor  running,  the  brushes  can  be  shifted  con- 
siderably beyond  the  position  of  opposite  direction  of 
rotation. 

Therefore,  in  order  to  give  a  final  test,  the  brush  hold- 
ers were  shifted  in  clockwise  direction  until  the  rota- 
tion reversed.  This  occurred  at  the  point  shown  in  D, 
well  beyond  the  clockwise  mark,  which  proved  that 
the  lead  connection  was  correct  for  counter-clockwise 
direction.  A.  Hervey. 

New  York,  N.  Y. 


Maximum  Temperature  Allowable 
for  Insulation 

THE  values  given  in  an  accompanying  table  were 
recommended  by  the  Electric  Power  Club  at  its 
meeting  in  November  for  adoption  as  the  maximum 
temperatures  to  which  electric  insulating  material 
should  be  subjected.  Methods  are  given  for  correcting 
temperature  as  determined  by  thermometer  and  resist- 
ance measurements.  Tests  for  heating  should  be  made 
at  the  rated  voltage,  frequency  and  load  for  which  the 


TABLE    I— PERMISSIBLE    TEMPERATURES    FOR    INSULATING 

MATERIALS  * 

The  ambient  temperature  of  reference  for  air  shall  be  40  deg.  C. 

Maximum 
Allowable 

Class  of       Hottest-Spot     • Hottest-Spot  Correction 

Materialt     Temp,,neg.C.  Thermometer  Method        Resistance  Method 

A  130  \  Add  20  deg.  C.  plus  I  deg.  C.  for  Add   1   deg     C.   for 

B  '50  J_  each  O.I  in.  in  thickness  of         each     0.1    in._   in 

C  No  limits  winding.  thickness  of  wind- 

ing. 


•The  litiiiting  observable  temperature  rise  for  bare  enameled 
air-insulated  coils  is  90  deg.  C.  This  applies  also  to  coils  where 
a  fiber  sleeve  or  collar  is  used  to  insulate  coil  from  frame  or 
core. 

tClass  A — Cotton,  silk,  paper  and  similar  materials  when  so 
treated  or  impregnated  as  to  increase  the  thermal  limit  or  when 
permanently  immersed  in  oil ;  also  enameled  wire.  For  cotton, 
silk,  paper  and  similar  materials  when  neither  treated,  impreg- 
nated nor  immersed  in  oil  the  highest  temperatures  shall  be  35 
deg.  below  the  limits  for  class  A.  Class  B — Mica,  asbestos  and 
other  materials  capable  of  resisting  high  temperature  in  which 
any  class  A  material  or  binder  is  used  for  structural  purposes 
only,  and  may  be  destroyed  without  impairing  the  insulation  or 
mechanical  qualities  of  the  insulation.  Class  C — Fireproof  and 
refractory    materials,   such    as   pure   mica,    porcelain    quartz,   etc. 

apparatus  is  rated  under  conditions  equivalent  to  oper- 
ating conditions.  The  first  method  consists  in  the  deter- 
mination of  the  temperature  by  mercury  or  alcohol 
thermometers,  by  resistance  thermometers,  or  by  ther- 
mocouples, applied  to  the  hottest  accessible  parts  of 
the  completed  device.    The  corrections  as  given  in  Table 


TABLE  II— RISE  OF  RESISTANCE 

OF  COPPER  WITH  INCREASED 

TEMPERATURE 

Temperature  of  the  Winding  at 

Increase 

in    Resistance   of   Copper 

Which  the  Initial  Resistance  Is 

per  Dee.  C.  per  Ohm  of  Initiril 

Measured.  Deg.  C. 

Resistance,  Ohms 

0 

0  00427 

5 

0  00418 

10 

0  00409 

15 

0.00401 

20 

0  00393 

25 

0  00385 

30 

0.00378 

35 

0  00371 

40 

0  00364 

I  should  be  added  to  the  highest  temperature  observed, 
except  when  the  instruments  are  applied  directly  to 
the  surfaces  of  bare  windings,  when  no  correction  is 
to  be  applied  to  determine  the  maximum  hottest-spot 
temperature. 

The  resistance  method  consists  in  the  measurement  of 


the  temperature  of  windings  by  their  increase  in  resist- 
ance. In  the  application  of  this  method  thermometer 
measurements  should  also  be  made  whenever  practicable 
without  disassembling  the  device,  in  order  to  increase 
the  probability  of  revealing  the  highest  observable  tem- 
perature. Whichever  measurement  yields  the  higher 
temperature  after  adding  the  proper  correction  factor, 
that  temperature  should  be  taken  as  the  highest  observ- 
able temperature,  and  a  hottest-spot  correction  as  given 
in  Table  I  is  to  be  added  thereto  to  give  the  maximum 
hottest-spot  temperature.  This  method  should  be  used 
for  shunt  coils  and  elsewhere  when  possible.  Table  II 
is  to  be  used  for  the  temperature  coefficient  of  copper. 
The  third  method  employs  thermocouples  or  resist- 
ance temperature  detectors,  placed  as  nearly  as  possible 
at  the  estimated  hottest  spot.  A  liberal  number  should 
be  employed,  and  all  reasonable  efforts  should  be  made 
to  place  them  where  the  highest  temperatures  are  likely 
to  occur.     No  correction  is  added. 


Intensities  and  Types  of  Lighting 
for  Shoe  Factories 

BOTH  general  and  local  illumination  are  necessary  in 
manufacturing  shoes  according  to  the  particular 
processes.  In  the  accompanying  table  are  illumination 
intensities  that  have  been  found  satisfactory.  The 
intensities  vary  from  about  3  foot-candles  for  rougher 
work  to  20  or  30  foot-candles  for  stitching.  In  general 
the  processes  in  the  shoe  factory  can  be  grouped  into 
three  divisions:  (a)  Work  similar  to  that  of  the 
ordinary  industrial  plants,  involving  no  machines  with 
overhanging  parts  and  having  demands  for  low,  medium 
or  high  intensity,  depending  on  the  degree  of  fineness 
of  the  work.  The  standard  type  of  general  illumina- 
tion meets  these  conditions,  (b)  Work  on  machines 
with  overhanging  parts  which  are  so  grouped  as  to  de- 
mand   particular    directions    of   light    at    the    working 


LIGHTING   INTENSITIES  AND  SYSTEMS  1 
FACTORIES 
Intensities  in  Foot-Candles 

REQUIRED   IN  SHOE 

FACTORY  MAKING  LEATHER  SHOES 

General 
Leather  storage. 

Cutting 

Skiving  and  spli 

ting 

Staying  . . 
Sole  la>ing 
Leveling 

Localized 
General 

3            Drinking 6 

10           Last  rack>                     3 
it-                     Lasting    - . .                     3 

6-8            Pulling  over 8 

6           Trimming 8 

6           Welting  8 

6            Rough  rounding   ...    8 

8           Sole  stitching 8 

12           Channeling 8 

6            Heel  breasting 8 

6            Edge  trimming.             8 
6           Edge  setting      ....    8 
4-8 
4 
FACTORY  MAKING  RUBBER 

3           Calendering 6 

6 

4 

..      10 

..      12 

Local  and 
General 

Perforating 10 

Stitching 20 

Button  holing       ,  ,    10 
Kyeletting , .                10 

Treeing 

Heel  scouring    . 
Burnishing 

Spraying 

Bench  work 

Box  making 

Washing 

MilUng 

Compounding. .. 

Cutting 

Making 

SHOES 

Sole  rolling 10 

points.  Most  of  this  work  is  relatively  minute  and  de- 
mands a  high  intensity.  The  localized  general  system 
applies  here,  (c)  Certain  classes  of  work,  such  as  stitch- 
ing on  dark  material,  require  an  unusually  high  inten- 
sity which  in  many  cases  could  not  be  economically  pro- 
vided by  overhead  units.  This  requires  a  combination 
of  local  and  general  lighting. 

A.  L.  Powell  and  J.  H.  Kurlander  gave  this  informa- 
tion at  a  recent  meeting  of  the  Illuminating  Engineer- 
ing Society. 
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Motor  Drive  for  Oil- Well  Drilling 
Becoming  Standardized 

A  NUMBER  of  oil-well  drilling  equipments  using 
electric  power  have  recently  been  installed  in  Cali- 
fornia which  show  that  it  is  possible  to  standardize 
apparatus  for  this  class  of  work.  The  outfits  are  de- 
signed to  handle  all  of  the  necessary  operations  of 
drilling  by  either  the  standard  cable  tool  or  the  rotary 
process,  the  standardized  equipment  consisting  of  a 
75-hp.  variable-speed  induction  motor,  a  main  controller 
and  resistor  for  providing  ten  possible  speed  variations 
between  half  and  full-load  speed,  an  auxiliary  controller 
and  resistor  for  dividing  each  of  the  ten  speeds  furnished 
by  the  main  controller  into  eight  additional  speeds,  an  oil 
circuit  breaker  for  pi-otection  against  undervoltage  or 
overload  and  a  speed-reducing  countershaft  provided 
with  the  proper  size  of  pulley  to  give  the  correct  drilling 
speed.  In  the  installation  of  this  equipment  for  use 
with  standard  cable  tools  no  change  is  necessary  in  the 
construction  of  the  rig  except  in  the  size  and  arrange- 
ment of  the  engine  house,  the  speed-reducing  counter- 
shaft occupying  the  usual  engine  block,  the  motor  being 
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In  order  to  accomplish  this  the  motor  must  slow  down 
perceptibly  on  the  lifting  stroke  and  speed  up  on  the 
falling  stroke.  This  result  is  very  satisfactorily  ob- 
tained by  so  proportioning  the  countershaft  pulleys  that 
some  of  the  main  resistance  is  always  left  in  the  rotor 
circuit  when  operating  at  the  correct  drilling  speed,  and 
by  the  very  fine  speed  adjustment  obtainable  through  the 
introduction  of  the  auxiliary  resistance  to  make  the 
beam  accord  with  the  natural  period  of  vibration  of  the 
drilling  line.  The  auxiliary  resistance  is  designed  only 
for  the  purpose  of  obtaining  micrometer  adjustments 
when  actually  drilling  on  the  beam  and  must  be  shorted 
out  during  all  other  operations,  such  as  pulling  the 
tools,  bailing,  fishing,  etc.  This  is  for  the  reason  that 
the  power  required  for  actual  drilling  on  the  beam  is 
only  a  small  percentage  of  the  normal  rating  of  the 
motor,  and  if  left  in  circuit  during  operations  requiring 
either  the  normal  or  overload  capacity  of  the  motor,  it 
would  be  subjected  to  such  severe  overloads  as  to  cause 
great  danger  of  its  burning  out. 

This  micrometer  speed  adjustment  is  necessary  be- 
cause the  beam  has  a  critical  speed  at  which  the  tools 
will  strike  the  most  effective  blow.     Too  slow  a  stroke 
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MOTOR  DRIVE  FOR  OIL-WELL  DRILLING   HAS  REACHED  THE  POINT  OF  STANDARDIZED  EQUIPMENT 


On  the  left  is  shown  a  100-hp.  oil-well  drilling  equipment  oper- 
ating shaft-drive  rotary  for  the  La  Merced  Oil  Company,  Monte- 


bello  Field,  Los  Angeles  County,  Cal.      On  the  right  is  shown  the 
duplicate  motor-driven  mud  pimips  for  tlie  same  installation. 


installed  on  an  additional  engine  block  situated  on  the 
band-wheel  side  of  the  countershaft. 

The  motor  itself  consists  of  a  variable-speed  slip-ring 
type  with  polar-wound  rotor.  The  main  and  auxiliary 
resistors  and  their  governing  controllers  are  connected 
in  series  with  each  other  and  with  the  motor  rotor,  this 
scheme  permitting  each  of  the  steps  on  the  main  con- 
troller to  be  subdivided  into  small  increments,  the  total 
possible  speeds  being  a  product  of  the  control  points  on 
the  two  controllers,  thus  providing  great  flexibility. 
The  controllers  are  provided  with  rope  wheels  and  are 
operated  independently  by  telegraph  cords  from  the 
bead  post.  It  is  recommended  that  all  of  the  control 
and  protective  apparatus  be  mounted  on  a  separate 
engine  block  as  a  complete  unit  in  itself  in  order  to 
facilitate  its  removal  to  a  new  location  upon  the  com- 
pletion of  a  well. 

In  standard-cable  tool  drilling  the  matter  of  utmost 
importance  to  the  operator  is  that  the  tools  shall  have 
a  fnee  drop  in  order  to  strike  the  most  cutting  blow. 


means  too  little  work  accomplished  for  the  time  con- 
sumed, while  too  fast  a  stroke  merely  takes  the  stretch 
out  of  the  wire  line  without  permitting  the  tools  to 
strike  a  cutting  blow. 

In  territory  where  a  caving  formation  is  encountered, 
making  necessary  the  use  of  a  circulating  or  slush  pump, 
or  in  cases  where  the  operator  prefers  to  obviate  the 
necessity  of  frequent  bailing  by  handling  the  cuttings 
with  a  mud  pump,  belt-driven  mud  hogs  are  installed 
as  a  separate  unit  and  are  driven  by  a  single  variable- 
speed  motor  of  from  35  hp.  to  50  hp.,  the  capacity  of 
the  motor  depending  on  the  nature  of  the  formation 
encountered  and  whether  or  not  it  is  to  be  used  for 
cementing. 

Electrical  Equipment  Same  for  Rotary 
Drilling 

For  drilling  by  the  rotary  method  the  same  electrical 
equipment  is  required,  but  with  a  slightly  different 
set-up.     Experience  has  demonstrated  that  if  the  oper- 
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ator  will  proportion  the  sprockets  so  that  the  rotary 
table  cannot  exceed  a  speed  of  80  r.p.m.,  which  compares 
favorably  with  that  ordinarily  used  with  steam  drive,  a 
75-hp.  standard-cable  tool-drilling  motor  will  satisfac- 
torily handle  the  work.  However,  the  tendency  has 
been  to  make  use  of  the  tremendous  overload  capacity 
of  electric  drive,  with  a  resultant  speeding  up  of  the 
rotary  table  to  about  100  r.p.m.  and  a  consequent  in- 
crease in  hoisting  speed.  Working  on  the  basis  of  a 
high  safety  factor,  most  of  the  operators  have  standard- 
ized on  100-hp.  slow-speed  motors  for  driving  the  draw 
works  and  rotary  table,  the  slight  difference  in  initial 
cost  being  more  than  offset  by  the  assurance  that  they 
have  ample  power  to  meet  whatever  conditions  they  may 
encounter. 

In  standard-cable  tool  drilling,  even  under  conditions 
of  frequent  reversals,  the  fact  that  both  the  counter- 
shaft and  the  band  wheel  are  belt-driven,  and  preferably 
through  long  belt  centers,  provides  a  cushion  for  the 
motor  bearings  against  severe  shock  occasioned  by  such 
reversals.  Therefore  a  standard  two-bearing  motor  is 
satisfactory  for  this  application.  On  a  rotary  rig,  how- 
ever, reversals,  which  are  much  more  sudden  and  fre- 
quent, occur  while  the  motor  is  operating  at  higher 
speed  and  delivering  greater  horsepower.  Furthermore, 
when  the  bit  strikes  a  boulder  or  other  formation  which 
it  can  neither  penetrate  nor  dislodge,  and  starts  put- 
ting a  twist  in  the  drill  stem,  an  instant  reversal  is 
necessary  to  save  the  drill  stem  from  being  twisted  off. 
Because  of  this  severe  duty  imposed  belt  drive  on  a 
rotary  rig  is  not  satisfactory  and  chain  and  sprockets 
are  employed  both  for  the  drive  from  the  motor  to 
speed-reducing  countershaft  and  for  that  from  this 
countershaft  to  the  draw-works  spindle.  These  chains, 
being  positive-drive,  provide  no  cushion  from  severe 
shock,  and  it  is  therefore  necessary  to  use  either  a 
three-bearing  motor  or  some  modification  of  it  in  order 
to  protect  the  motor  bearings. 

The  ideal  drive  from  the  motor  to  the  speed-reducing 
countershaft  seems  to  be  through  the  medium  of  a  high- 
speed silent  chain  operating  on  short  chain  centers,  but 
to  insure  satisfactory  operation  some  means  of  main- 
taining perfect  alignment  of  the  two  shafts  must  be 
provided.  From  the  countershaft  to  the  draw-works 
spindle  standard  rotary  chain  is  employed. 

The  latest  development  in  electric  rotary  set-up  is 
that  of  the  La  Merced  Oil  Company  operating  in  the 
Montebello  Field  at  Los  Angeles  and  is  shown  in  the 
illustration.  On  this  particular  rig  No.  1,240  rotary 
chain  was  used  for  both  drives,  but  should  the  operator 
later  decide  to  use  silent  chain  no  change  would  be 
necessary  except  substitution  of  the  proper  sprockets 
and  chain.  Duplicate  mud  pumps  are  used  on  this  rig 
to  provide  a  greater  factor  of  safety,  the  mud-pump 
motor  being  provided  with  a  speical  base  to  permit  of 
movement  along  its  shaft  in  order  to  shift  the  belt  from 
one  pump  to  the  other  as  shutdowns  for  valve  renewals 
and  repacking  may  require.  In  this  installation,  as  in 
all  rotary  rigs,  a  50-hp.  variable-speed  motor  drives  the 
pumps. 

On  the  basis  of  present  prices  a  standard  cable-tool 
equipment,  including  the  motor,  controllers,  oil  circuit 
breaker,  countershaft  and  countershaft  pulleys,  can  be 
installed  complete,  ready  to  run,  but  exclusive  of  all 
belts,  buildings  or  foundations,  for  approximately 
$3,200.  If  a  circulating  pump  is  to  be  used,  necessitat- 
ing the  installation  of  a  50-hp.  variable-speed  motor,  this 
figure  will  be  increased  to  approximately  $5,100.     Since 


all  rotary  rigs  require  the  circulating-pump  motor  the 
latter  figure  will  cover  a  75-hp.  rotary  installation.  If 
a  100-hp.  motor  is  used  on  the  draw  works  and  rotary 
table  the  installation,  complete  with  mud-pump  motor, 
will  approximate  $5,400.  These  figures  are  for  the 
electrical  equipment  only.  W.  G.  Lane, 

General  Electric  Company,  Engineer. 

Los  Angeles,  Cal. 


Pump  Motor  Mounted  Above  Floor 
to  Prevent  Burn-Outs 

BY  MOUNTING  the  motor  of  a  vertical  pump  on  a 
stand  several  feet  above  the  floor  of  the  basement 
of  a  large  factory  burn-outs  which  had  occurred  when 
the  motor  was  mounted  just  below  the  floor  were  stopped. 
Originally  the  motor  was  installed  below  the  floor  level 
on  a  steel  plate  resting  on  the  walls  of  a  concrete  sump. 
An  automatic  switch  and  float  were  installed  under  the 
floor  plate  and  wire  connections  were  carried  through 
conduit  up  to  the  line.  Unfortunately,  every  few  days 
a  lot  of  castings  would  be  piled  on  the  floor  plate  so 
that  the  apparatus  became  inaccessible.  It  was  noticed 
every  time  the  floor  plate  was  removed  that  there  was 
much  moisture  on  the  motor,  although  it  was  above 
water  level.  After  two  motor  burn-outs  within  one 
month,  apparently  due  to  the  excessive  moisture,  it  was 
decided  to  install  the  motor  above  the  floor. 

Consequently,  a  very  strong  stand  was  built  over  the 
pit,  upon  which  the  motor  and  switch  were  placed,  the 
pump  remaining  below  and  having  its  shaft  lengthened 
with  a  1-in.  {25-mm.)  round  rod  held  by  a  coupling. 
This  shaft  is  4  ft.  (1.2  m.)  long,  and  to  prevent  its 
vibrating  sideways  when  running  at  1,200  r.p.m.  a  spe- 
cially made  vertical  bearing  with  packing  and  an  oil  cup 
was  placed  midway  on  the  shaft.  The  rod  from  the 
float  below  was  extended  with  a  brass  rod  to  the  switch 
box  above.  The  whole  outfit  was  painted  with  black 
asphaltum,  a  drop  light  was  placed  overhead,  and  the 
motor  has  been  running  ever  since,  giving  no  trouble. 

East  Berlin,  Conn.  H.  S.  Rich. 


Oil-Insulated  Signal  Switch  for  Mines 

A  RUGGED  signal  switch  which  operates  sub- 
merged in  oil  has  been  developed  by  the  Copper 
Range  Company  of  Plainsdale,  Mich.,  for  use  in  its 
copper  mines.     Besides  the  feature  that  practically  all 

working  parts  of  the  switch 
are  covered  with  oil,  other 
advantages  are  that  it  is 
very  strongly  constructed 
and  all  bearing  surfaces  are 
either  iron-to-brass  or  brass- 
to-brass,  so  that  corrosion 
caused  by  dampness  will  not 
make  the  operation  sluggish. 
The  body  of  the  switch  is 
made  of  a  block  of  maple 
wood  through  which  a 
plunger  carrying  a  copper 
contact  ring  projects.  This 
ring  makes  contact  with 
three  No.  14  gage  copper 
springs,  fastened  on  the  block  and  projecting  below  its 
lower  end.  Normally  the  spring  is  kept  out  of  contact  by 
a  music-wire  spring  which  is  rather  stiff  and  requires 
considerable  force  to  push  it  down.    The  leads  from  the 
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copper  contact  pass  up  through  holes  in  the  maple  block, 
where  they  terminate  in  small  copper  lugs  to  which  the 
incoming'  wires  are  connected.  A  small  cast-iron  tank 
filled  with  oil  incloses  the  lower  part  of  the  switch. 

The    upper    part    is    covered    with    a    cast-iron    box 
through  which  the  cast-iron  handle  projects.     This  box 
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OIL-INSULATED   SWITCH    USED   FOR    MINE   .SIGNALING 

keeps  all  drippings  of  moisture  oflf  the  top  of  the  switch. 
A  latch,  .4,  on  this  cover  serves  to  hold  the  handle  down 
when  it  is  desired  to  ring  the  buzzer  continuously.  This 
entire  switch  is  mounted  on  a  creosoted  board  attached 
to  pipes  in  the  side  of  the  shaft. 

A  more  comprehensive  description  of  the  signal  sys- 
tem on  which  this  switch  is  installed  and  of  other  such 
systems  was  printed  in  the  Electrical  World  for  Aug. 
21,  1920,  page  372. 


Desirable  Qualities  in  Welding  Electrodes 

MILD-STEEL  electrodes  with  a  combined  slag  and 
flux  covering  give  the  best  results  in  electric  weld- 
ing. The  mild-steel  electrode  contains  from  0.1  per  cent 
to  0.25  per  cent  carbon  and  0.4  per  cent  to  0.6  per  cent 
manganese  for  general  welding,  with  as  little  sulphur 
and  phosphorus  as  is  possible  and  silicon  to  the  ordinary 
extent — in  fact,  an  excess  of  silicon  acts  as  a  cleansing 
agent. 

Vanadium  is  left  in  some  electrodes  to  flux  out 
impurities.  Copper  in  a  small  amount  tends  to  reduce 
•corrosion  by  a  sort  of  brazing  action  between  layers  of 
the  weld  where  corrosion  might  start. 

The  flux-coated  electrode  has  chemicals  which  pass 
into  the  arc  together  with  the  steel  to  free  the  resultant 
welded  metal  mainly  of  oxide  and  pass  off  as  gas, 
whereas  the  slag-coated  electrode  furnishes  a  covering 
over  the  molten  metal  and  in  some  cases  an  envelope 
around  it,  preventing  the  air  from  combining  with  it. 
The  flux-covered  electrode  fails  in  the  case  of  a  long 
arc  because  more  impurities  are  absorbed  by  the  molten 
metal  than  the  flux  can  take  care  of  in  the  short  time 
available,  whereas  the  envelope-covered  metal  fails 
where  impurities  are  present  in  the  electrode  or  parent 
metal  as  shielding  from  the  air  will  not  remove  them. 


A  combination  of  a  covering  and  a  flux  is  therefore 
necessary  for  a  first-class  electrode,  which,  when 
properly  applied,  will  result  in  a  weld  free  from  oxides, 
nitrides  or  cyanides  and  as  ductile  as  the  best  annealed 
steel  casting.  The  ingredients  used  in  the  most  desirable 
coverings  are,  first,  an  inorganic  substance,  generally  a 
silicate;  a  fluxing  reagent,  such  as  aluminum,  titanion, 
boron  and  magnesium,  together  with  an  inert  substance, 
generally  a  calcium  compound,  to  bring  the  slag  to  the 
surface  quickly. 

Chemical  analysis  of  electrode  material  is  necessary 
but  not  all  that  is  essential.  The  electrode  must  be  of 
such  structure  and  even  density  that  it  will  pass 
smoothly  through  the  arc  without,  sputtering.  The  only 
way  to  tell  this  is  to  try  it. 

Much  progress  is  being  made  with  special  steels 
which  deposit  welded  metal  at  nearly  the  content  of  the 
parent  metal.  As  the  arc  removes  some  of  the  impuri- 
ties in  greater  proportion  than  others  the  difference  has 
to  be  made  up  in  the  electrode.  So  far,  high  carbon- 
high  manganese,  chrome,  nickel  and  vanadium  steel 
alloys  have  been  successfully  welded. 

In  applying  envelope-coated  electrodes  there  is  danger 
of  slag  inclusion,  and  in  the  case  of  completely  covered 
electrodes,  even  where  the  slag  is  not  included  in  the 
weld,  it  remains  as  a  covering  and  must  be  removed 
before  the  application  of  the  succeeding  layer.  This 
covering  in  some  electrodes  can  be  removed  with  a 
heavy  wire  brush,  in  fact  brushing  is  highly  desirable 
with  any  method  of  welding  in  successive  layers.  Slag 
inclusion  depends  upon  the  expertness  of  the  operator, 
but  the  chances  are  lessened  by  an  electrode  covered  on 
one  side  only,  welding  with  the  bare  side  advancing. 

Welding  is  inherently  a  casting  process,  the  castings 
being  made  in  small  quantities,  each  deposition  anneal- 
ing the  previous  layer.  If  the  weld  is  carefully  made  of 
successive  thin  layers  ending  with  a  heavy  deposition  at 
a  high  heat,  which  last  deposition  is  removed  in  machin- 
ing, the  weld  will  partake  almost  of  the  qualities  of 
rolled  plates.  C.  J.  HOLSLAG. 

Electric  Arc  Cutting  &  Welding  Company, 

Newark,  N.  J. 


Determining  Approximate  Load  on 
Induction  Motor  from  Speed 

IT  IS  often  desirable  to  know  the  load  on  a  squirrel- 
cage  type  of  induction  motor  without  going  to  the 
trouble  of  connecting  instruments  in  the  circuit.  Where 
only  approximate  results  are  desired  the  speed  of  such 
a  machine  will  give  a  fairly  close  figure  on  the  load. 

The  synchronous  and  full-load  speeds  are  usually 
given  on' the  nameplate  of  the  motor,  and  since  the  slip 
of  a  squirrel-cage  machine  increases  almost  uniformly 
with  the  increase  in  load  within  the  limits  of  its  rating, 
any  fraction  of  the  total  slip  from  no  load  to  full  load 
^yiil  represent  that  fraction  of  the  full-load  rating. 

Several  speed  readings  will  generally  obviate  the 
error  that  might  be  introduced  by  variations  in  the 
frequency  of  the  system  supplying  the  current.  Any 
marked  deviation  in  the  applied  voltage  from  the  rated 
voltage  would  also  affect  the  slip. 

This  method  would,  of  course,  not  be  applicable  to 
motors  with  continually  varying  loads  nor  to  heavily 
overloaded  motors,  though  in  the  latter  case  it  would 
give  an  indication  that  the  motor  was  overloaded. 

San  Juancito,  Honduras,  C.  A.        Frederick  Krug. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Central-Station  Merchandising  Policy 

THE  following  outline  of  a  merchandising  policy 
from  a  central-station  standpoint  is  abstracted  from 
a  paper  read  by  A.  S.  Nichols  at  the  recent  convention 
of  Stone  &  Webster,  commercial  managers  at  Boston, 
Mass.  It  embodies  the  experience  of  Mr.  Nichols  in 
establishing  electrical  shops  in  the  Middle  West. 

Though  great  strides  have  been  made  in  the  develop- 
ment of  the  industry,  the  estimate  has  been  made  that 
there  are  fourteen  million  unwired  homes  in  the  United 
States  and  that  only  40  per  cent  of  the  industrial  power 
has  been  electrified.  The  market  for  the  product  of  the 
central  station  is  almost  unlimited  and  the  saturation 
point  of  the  average  central  station  is  almost  indiscern- 
ible. It  has  been  estimated  that  the  combined  sales  of 
all  the  department  stores  in  the  country  before  the  pro- 
hibition amendment  did  not  equal  the  annual  expendi- 
ture of  two  billion  dollars  for  intoxicating  drink.  The 
proportion  of  this  released  purchasing  power  which 
electric  or  gas  service  will  attract  will  rest  upon  the 
degree  of  intelligent  understanding  of  the  principles  of 
merchandising  applied  to  the  sale  of  the  product. 

The  industry  as  a  whole  has  failed  to  apply  the  prin- 
ciples of  modern  business  to  the  sale  and  distribution  of 
appliance?  so  as  to  popularize  the  use  of  its  product  and 
build  the  load  where  it  is  most  needed.  There  are  some 
who  contend  that  the  central  station  should  confine  its 
effort  to  the  direct  sale  of  energy  and  leave  the  sale  and 
distribution  of  appliances  in  the  hands  of  electrical  con- 
tractors. Those  who  adhere  to  this  theory  justify  it  on 
the  grounds  that  it  permits  better  relations  with  the 
contractor  and  that  his  efforts  and  consequent  pay  roll 
devoted  to  the  indirect  sale  of  the  product  of  the  central 
station  are  not  reflected  in  its  operating  expenses.  This 
argument  is  tenable  in  theory,  but  unfortunately  the 
electrical  contractor  in  the  average  town  has  not  the 
capital  or  the  initiative  to  merchandise  appliances  to  the 
best  advantage.  He  lacks  the  facilities  of  the  central 
station  for  education  in  the  use  of  appliances  and  for 
distribution  to  the  market.  His  advei-tising  is  fre- 
quently poor  and  cohesion  of  effort  in  this  direction  is 
rarely  exhibited  between  this  allied  industry  and  the 
central  station.  The  service  of  the  central  station  is 
concerned  with  the  quality  of  appliance  connected  to  its 
line,  and  a  proper  conception  of  its  duty  to  the  public 
requires  that  the  people  be  kept  informed  of  improve- 
ment in  the  art  and  of  the  usage  of  the  many  labor- 
saving  devices  which  they  eagerly  demand. 

Merchandising  of  electrical  appliances  involves  three 
functions — buying,  displaying  and  selling.  The  func- 
tion of  buying  concerns  supplying  existing  demands  of 
customers  and  accommodating  latent  desires  which  the 
education  of  prospective  customers  makes  active.  The 
patrons  in  the  main  will  be  women,  and  judgment  of 
what  or  what  not  to  buy  must  be  based  upon  the  prac- 
tical application  of  the  articles  considered  to  domestic 


use,  the  relative  prosperity  of  the  community,  the  gen- 
eral attitude  toward  the  use  of  labor-saving  devices  and 
the  character  of  appliances  already  on  the  line. 

A  display  window  possesses  important  advertising  or 
sales  value  in  ratio  with  the  degree  of  intelligent  con- 
sideration given  to  it.  Its  tangible  value  may  be  readily 
recognized  from  the  estimate  placed  upon  it  by  the 
leading  merchants  of  the  country  as  reported  in  a  recent 
magazine.  Charles  Stevens  &  Company  of  Chicago  place 
a  value  upon  their  windows  of  $150,000  a  year;  R.  H. 
Macy  &  Company,  New  York,  $100,000  a  year;  Filene's. 
Boston,  $106  a  day  ;  Saks  &  Company,  New  York,  $50,000 
a  year;  Famous  &  Barr,  St.  Louis,  $10  to  $25  a  day, 
according  to  location. 

Since  a  large  volume  of  the  sales  will  be  made  to 
women,  it  is  good  policy  to  equip  the  store  with  attract- 
ive and  comfortable  chairs,  furnish  a  flat-top  writing 
table  in  a  convenient  corner  and  develop  the  reception- 
room  idea.  Let  the  table  stand  upon  a  rug,  place  near  it 
one  or  two  chairs,  a  tabourette  and  a  fern  and  keep  a 
supply  of  blank  bank  checks  on  the  table  for  the  con- 
venience of  customers.  Train  a  young  woman  to  fill  the 
position  of  saleswoman  competently.  She  will  intuitively 
discover  the  desires  of  your  women  patrons  much  better 
than  a  man  will.  When  a  customer  purchases  an  appli- 
ance thank  her  or  him  for  the  patronage.  Whenever 
possible  escort  a  customer  to  the  door.  Make  a  record 
of  the  sale  so  that  in  a  few  days  some  one  can  call  the 
patron  on  the  telephone  and  inquire  if  the  appliance  is 
working  satisfactorily.  It  pays  to  do  so.  One  may 
arrange  the  most  attractive  shop  and  destroy  its  purpose: 
by  failing  to  appreciate  that  courtesy  is  a  dominating, 
factor  in  the  policy  of  a  successful  business  venture. 


Puget  Sound  Company  Insures  Wide 
Distribution  of  Note  Issue 

MORE  than  three  thousand  nevv'  holders  of  its  secu- 
rities have  been  acquired  by  the  Puget  Sound 
Power  &  Light  Company  by  the  sale  during  two  cam- 
paigns of  $2,000,000  five-year  8  per  cent  notes.  Approxi- 
mately a  thousand  of  the  purchasers  of  the  notes  are 
employees  working  in  the  Seattle  or  other  Puget  Sound 
divisions  of  the  company,  which  extend  from  the 
Canadian  boundary  to  Olympia.  The  sale  of  its  second 
million  dollars  of  5-year  8  per  cent  notes  was  completed 
in  fourteen  working  days. 

Sales  were  handled  almost  entirely  b}-  the  sales  de- 
partments of  the  company  and  its  various  subsidiaries. 
A  very  small  portion  of  the  issue  was  allotted  to  the 
banks.  During  the  sale  an  advertising  campaign  was 
conducted  in  all  of  the  daily  papers  and  in  most  of  the 
larger  country  weekly  publications. 

One  offer  made  by  the  company  which  attracted  many 
subscribers  was  the  announcement  that  notes  in  limited 
amounts  could  be  purchased  by  paying  10  per  cent  with 
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the  order  and  the  balance  in  nine  monthly  payments, 
the  company  retaining  the  notes  until  the  final  pay- 
ment; interest  at  6  per  cent  to  be  allowed  on  install- 
ments paid.  The  amount  paid  may  be  withdrawal  at 
any  time  before  final  payment  is  made,  in  which  case 
4  per  cent  interest  will  be  allowed. 


What  Hydro-Electric  Development 
Means  to  Industry 

IN  THE  West,  where  industrial  progress  is  depend- 
ent upon  the  development  of  hydro-electric  energy, 
every  effort  is  being  made  to  demonstrate  to  the  pub- 
lic the  direct  results  of  such  development.  Public 
morale  and  financial  support  are  being  gained  by  re- 
peated demonstrations.  An  effective  appeal  to  the  lay- 
man has  been  formulated  by  J.  M.  Morris,  Westinghouse 
Electric  &  Manufacturing  Company,  Los  Angeles. 

The  basis  of  the  appeal  is  four  charts  which  have 
been  prepared  from  actual  data  on  present  conditions  by 
the  Southern  California  Edison  Company.  These  data 
are  representative  of  other  Western  povi'er  companies 
and  show  that  each  additional  kilowatt  of  electrical 
energy  developed  means  the  building  of  one  new  home, 
the  irrigation  of  four  more  acres  and  the  employment 
of  one  more  person  in  industry. 

One  of  the  charts  shows  the  comparatively  large  sum 
of  money  that  must  be  spent  in  utilizing  the  energy  as 
compared  with  the  cost  of  generation,  tran.smission  and 
distribution.  This  is  shoNvn  as  indicative  of  the  huge 
sums  that  will  be  spent  annually  in  the  electrical  indus- 
try in  the  West. 


Utilities  ShoiUd  Scrutinize  Terms  of 
Insurance  Policies 

CONTENDING  that  fire  insurance  matters  do  not 
receive  the  attention  from  utility  men  that  they 
deserve,  J.  G.  Reese  of  the  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore  in  a  paper,  "Fire 
Insurance  from  the  Public  Utility  Viewpoint."  calls 
attention  to  several  conditions  and  clauses  written  into 
most  insurance  policies  which  can  be  easily  misunder- 
stood. 

"Although  ordinarily,"  says  Mr.  Reese,  "the  insur- 
ance companies  deal  in  good  faith  with  the  assured, 
nevertheless  there  are  certain  conditions  in  the  policy 
the  violation  of  any  one  of  which  may  invalidate  the 
entire  policy.  As  examples,  if  more  than  one  policy 
covers  the  property,  and  notice  of  this  fact  is  not  given 
to  all  the  insuring  companies,  or  if  a  manufacturing 
establishment  operates  later  than  10  p.m.  without  per- 
mission having  been  obtained,  or  if  the  fact  of  a 
mortgage  is  not  set  forth  on  the  policy,  the  policy  may 
be  declared  invalid  by  the  insurance  company,  and  the 
company  would  not  be  required  to  pay  any  loss  unless 
it  was  willing  to  waive  the  violations  of  the  prohibitions. 
It  is  necessary  to  study  closely  the  policy  clauses 
and  local  conditions  in  order  to  provide  for  proper  in- 
dorsements granting  necessary  privileges. 

"Probably  one  of  the  least  understood  conditions  of 
insurance  is  the  co-insurance  clause.  Practically  every 
fire  insurance  policy  covering  property  of  the  gas  or 
electric  utility  contains  a  small  clause  tucked  in  among 
the  various  other  clauses  on  the  form  attached  to  the 
policy,  known  as  the  co-insurance  clause.    Though  short. 
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it  has  a  powerful  effect  in  the  settlement  of  a  loss  as  to 
whether  the  insurance  company  makes  full  restitution 
for  damage  by  fire  or  only  a  proportionate  amount.  The 
"wording  of  this  clause. is  as  follows: 

"  'This  company  shall  not  be  liable  for  a  greater 
proportion  of  any  loss  or  damage  to  property  described 
herein  than  the  sum  hereby  insured  bears  to  80  per 
cent  of  the  actual  cash  value  of  said  property  at  the 
time  such  loss  shall  happen.' 

"It  is  a  very  inoffensive  looking  little  clause,  but  it 
has  caused  many  a  one  to  find,  when  it  came  to  adjust 
a  loss,  that  although  considerable  premium  had  been 
paid,  not  much  protection  had  been  acquired.  The  per- 
centage of  value  used  in  the  illustration  is  80,  as  that 
is  the  usual  percentage,  though  oftentimes  90  or  100 
per  cent  may  be  agreed  upon. 

"This  clause  requii'es  that  the  insured  carry  insur- 
ance to  the  value  of  at  least  80  per  cent  or  other  specified 
percentage  of  the  actual  cash  value  of  the  property  at 
the  time  the  loss  occurs.  There  are  two  questions 
involved — first,  the  required  percentage  carried;  second, 
the  sound  or  actual  cash  value. 

"The  best  way  to  illustrate  this  clause  is  by  two 
examples.  Taking  for  granted  that  the  sound  or  actual 
cash  value  of  a  property  is  $20,000,  then  if  a  loss  occurs, 
adjustment  would  be  made  on  the  following  basis: 


100   per  cent  value   of   property $20,000 

80  per  cent  value,  amount  of  insurance  carried  as  required 

by   the   clause 16.000 

Damag-e     by    fire '. 8,000 

Insurance  company  pays   full   amount  of  loss 8,000 

"Another  example,  using  the  same  basis  of  cash  value : 

100    per  cent   value $20,000 

SO   per  cent  value,   amount  required   by  the  clause 16.000 

Insurance  carried,   half  of   required   amount 8,000 

Damage  by  fire 8,000 

Insurance  company  pays  lialf  loss 4.000 

Insured   loses  one-half,   equivalent  to  one-half  the  amount 

carried   by    himself 4.000 


"These  two  examples  illustrate  the  operation  of  this 
clause.  In  the  first  example  the  full  amount  of  insur- 
ance as  required  by  the  clause  is  carried  and  the  full 
amount  of  any  loss  up  to  the  face  value  of  the  policy  may 
be  collected.  However,  the  second  example  illustrates 
the  danger  of  under-insurance,  or  non-compliance  with 
one  of  the  articles  of  the  contract.  The  insured  feels 
that  only  a  portion  of  the  building  will  burn,  and  not 
having  sufficient  knowledge  of  the  operation  of  the 
co-insurance  clause,  and  desiring  to  save  on  premiums, 
insures  for  only  one-half  the  amount  required.  If  a  loss 
occurs,  and  fires  sometimes  break  out  most  unexpectedly, 
money  is  lost  in  two  ways — first,  because  premium  was 
paid  on  insurance  which  cannot  be  collected,  and  second, 
because  part  of  the  loss  has  to  be  borne  by  the  insured. 

"The  part  of  the  clause  explained  above  shows  how 
it  operates,  provided  that  the  actual  cash  value  is  de- 
termined. This  actual  cash  value  or  sound  value  is 
another  section  of  the  clause  that  is  frequently  mis- 
understood. The  actual  cash  value  is  not  the  original 
cost  of  the  property  nor  its  market  value  today.  It  is 
the  replacement  value  new  of  the  identical  property 
destroyed,  less  proper  amount  for  depreciation.  Owing 
to  the  greatly  increased  costs  of  materials  today,  it  may 
be  readily  seen  how  the  replacement  value  new  today, 
less  depreciation,  will  probably  exceed  the  original  cost 
of  the  property.  Therefore,  in  figuring  how  much 
insurance  should  be  carried  in  order  to  comply  with  the 


co-insurance  clause,  the  original  cost  should  not  be 
used,  but  the  actual  cash  value.  Otherwise  at  the  time 
of  a  loss  the  adjustment  would  be  figured  to  the  disad- 
vantage of  the  insured,  who  probably  in  good  faith  had 
believed  the  requirements  of  the  clause  were  fulfilled. 
It  follows,  then,  that  in  order  to  avoid  contribution  in 
case  of  loss,  insurance  should  be  maintained  at  all  times 
at  adequate  values." 


New  York  Company  Conducts  School 
for  Meter  Readers 

WITH  a  view  to  increasing  the  efl^iciency  of  its  meter 
readers  and  at  the  same  time  improving  the  serv- 
ice to  customers,  the  United  Electric  Light  &  Power 
Company  of  New  York  conducts  a  short  school  course  of 
instruction  for  meter  indexers.  The  schedule  of  the 
course  requires   six   days   to   complete   and   covers   the 


NOTICE  TO  INDEXERS 

BE  CAREFUL 
BE  ACCURATE 

Wrile  n 

eally  and  distinctly,   so  that  tndex«  may  be  easily 

read. 

Index  every  meter — skips  are  not  evidence  of  good  work 

and  should  be  kept  d 

owest  number  possible. 

Keep  d 

3wn  the  number  of  skips  and  enter  on    «liip  sheets. 

SPECIAL  INSTRUCTIONS  TO  INDEXERS 

Locations  of  Meter  Abbreviatioiu 

A 

Area                                                        E 

Engine  Room 

Apt 

Apartment                                       H 

Hall  and  designatio 

B 

Basement                                              HUS 

under  Stairs 

HB 

of  Hall                             M 

Motor  Room 

C 

Cellar                                                ST 

Store 

C  St 

"       of  Store                               TH 

Transformer  House 

S  M 

SeaJ  missing  or  cut                          WC 

Toilet 

Check  LocaHons  When  Read 

ing 

be  Used 

O  K 

Noted  reading  index  verified                 C 

In  country 

C  F 

Cannot  find  or  locate                               V 

Vacant 

DR 

Does  not  register                                         M 

Moved 

D  1  S 

Meter  disconnected                                     N  T 

New  tenant 

N  1 

Not   in  use                           (Give  name,  also  ne 

i<r  address  of  old  tenant 

NOTES 

All  indexers  should  carefully  read  and  familiarize  themselves  with  the  contertts  of  "Rules 
and  Regulations  for  Meter  Readers.  "   a  copy  of  which  is  given  them. 

Your  figures  in  this  bfeok  under  a  meter  number  indicate  that  you  saw  the  meter  and  read 
the  index.      False  reports  of  indexing  call  for    peremptory  dismissal. 

Copying    reports    of    a    previous    indexer — loo     many    errors — too    many    skips — means    an 
inefficient    man   and   will    call    for    dismissal 
Before  coming  in,  make  another  call  on  skips. 
Don't  guess  at  an  index. 

Don't  stand  on  toilets,  wash  basins,  etc..  in  order  to  read  a  meter — also,  don't  hold  on 
to  water  pipes  or  tanks. 

Report  all  abnormal  conditions  which  may  come   Lo  your  attention. 

If  a  meter  has  been  changed  and  the  old  meter  is  still  in  the  book,  write  the  new  number  under 
the  old  one  and  the  reading  in  consecutive  space  under  current  date. 

Indexers  should  politely  refuse  to  give  information  relative  to  rates,  amount  of  bill,  etc., 
requesting  the  consumer  to  communicate  with  the  Company's  office  for  such  information. 
Should  the  consumer  confine  his  request  to  the  index  reading  of  the  meter,  this  information 
may  be  given. 

Don't    fail    to  make   out  your  skip  sheet   and    number  of  meters  read. 

Remember  that  the  consumer  is  prvaumed  to  be  right  in  the  absence  of  evidence  to  the  con- 
trary,   and  complaints  must  be  accepted   and    investigated  on  this  basis. 
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CONDENSED  RULES  AND  REGULATIONS  FOR  METER  READERS 

essential  features  of  the  work  of  the  employee.  In  addi- 
tion, questions  of  public  relations  are  discussed  and  the 
company's  policy  is  outlined.    The  schedule  follows: 

First  day:  First  half,  register — its  principles  and  oper- 
ation; second  half,  instructions  in  reading. 

Second  day:  First  half,  practice  reading;  second  half, 
method  of  gaining  access. 

Third  day:  First  half,  principles  of  electricity;  second 
half,  principles  of  meters. 

Fourth  day:  First  half,  principles  of  meters,  talks  on 
the  company;  second  half,  talks  on  the  company,  practice 
reading. 

Fifth  day:  First  half,  practice  reading;  second  half,  dif- 
ficult locations,  misplaced  and  missing  pointers. 

Sixth  day:    Examination. 

As  a  constant  reminder  of  the  instruction  he  has 
received,  the  accompanying  "Notice  to  Indexers"  is 
placed  inside  of  the  employee's  index  book  for  ready 
reference  should  the  occasion  arise. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Developmeyit  in  Radio  Generators  for  the  Army  and 
Navy. — F.  I.  Hiss. — The  winter  gives  some  details  of  the 
development  of  the  wind-driven  generator  designed  for 
airplanes  during  the  war  and  still  in  process  of  develop- 
ment at  the  time  of  the  armistice.  It  is  said  that  every 
machine  has  a  steady  voltage  up  to  12,000  r.p.m.  and  that 
commutation  was  perfect  up  to  8,000  r.p.m.  Overspeed 
tests  for  one  minute  up  to  14,000  r.p.m.  were  given  to 
each  machine.  These  qualities  were  obtained  in  part  as 
follows:  (1)  Armature  diameter  was  reduced  to  2i  in. 
(6.4  cm.)  over  all;  (2)  a  very  large  shaft  was  used 
having  a  i'-in.  (1.9  cm.)  diameter  inside  the  core; 
(3)  armature  punchings  were  given  the  rather  heavy 
press  fit  on  the  shaft  of  0.004  in.  (0.102  mm.).  A  1,500- 
volt  dynamotor  for  operating  the  wireless  telegraph  on 
navy  seaplanes  is  also  described. — Journal  A.  I.  E.  E., 
December,  1920. 

Lamps  and  Lighting 

High  Cost  of  Poor  Lighting. — R.  E.  Simpson. — The 
author  shows  that  in  plants  of  1,000  employees  where  the 
lighting  bill  may  be  $375  per  month  the  total  bill  may 
easily  be  increased  one-third  on  account  of  the  average 
accident  rate  due  to  improper  or  defective  lighting.  By 
similar  illustrations  of  this  nature  the  author  points  out 
the  desirability  of  improvement  in  factory  illumina- 
tion.— Transactions  Illuminating  Engineering  Society, 
Nov.  20,  1920. 

Generation,  Transmission  and  Distribution 

Potver  Costs  During  the  Years  19H  to  1919. — Hubert 
E.  Collins. — A  comprehensive  summary  of  the  records 
of  fourteen  representative  plants  giving  unit  generat- 
ing costs  for  the  years  under  consideration.  The  plants 
discussed  are  in  Connecticut,  Massachusetts,  New  York, 
New  Jersey  and  Pennsylvania.  An  interesting  table 
giving  the  variation  in  costs  of  the  principal  items 
which  went  to  make  up  the  total  generating  costs  dur- 
ing the  years  1914  to  1918  is  included  as  follows: 


Average  Cost  per  Kilov 
1915               1916 

1914 

1917 

1918 

Wages 

Water  

$0  00159 
0  OOOBI 
0  00313 

0  00127 

0  00338 

$0  00147 
0  000168 
0  0035 

0  00123 

0  00325 

$0  00147 
0   00013 
0   00358 

0   00098 

0  0026 

$0  00168 
0   000137 
0  0045 

0   001 

0.00267 

$0  00198 
0  000189 

Fuel  

0  00443 

Department     o  n 

building 

Department  on  ma- 
chinery   

0,001 
0  00267 

Total  cost.... 

$0  009501 

$0.009618 

$0.00876 

$0.009987 

$0.010269 

The  author  also  gives  the  central-station  charges  for 
energy  in  these  plants. — Sibley  Journal,  October,  1920. 
Water  Porver  of  the  Feather  River  and  the  Caribou 
Development  of  the  Great  Western  Power  Company. — 
J.  H.  Anderton. — Four  principal  sources  of  water  pov/er 
in  California  are  as  follows:  Pit  River,  310,000  kw.; 
Feather  River,  486,000  kw.;  Kings  River,  205,000  kw., 
and  San  Joaquin  River  (Big  Creek),  710,000  kw.,  mak- 


ing a  total  of  1,711,000  kw.  The  Feather  River  is  dis- 
cussed in  particular,  and  some  description  is  given  of 
the  Caribou  development  of  the  Great  Western  Power 
Company,  the  final  capacity  of  which  will  be  120,000  kw. 
with  six  units,  the  initial  capacity  being  40,000  kw. 
The  construction  under  way  includes  approximately 
22,500  ft.  (6,860  m.)  of  tunnel,  2,200  ft.  (670  m.)  of 
pipe  line,  a  dam  in  Butt  Valley,  a  power  house  and  other 
work.  Details  of  the  power-plant  equipment  are  given 
and  the  following  tabulation  concerning  the  185-mile 
(300-km.)  transmission  line  to  Oakland  is  included: 


No 
Condenser 

Load  received,  approximately 0 

Generator  volts •. 133,750 

Receiver  volts 1 50,000 

Generator,  leva 18.800 

Generator,  power  factor — lead 2  04 

\'oltage  drop  in  per  cent  of  generator — 10.2 

Condenser,  kva.,  lag 

Load  received,  kw 54,000 

Generator  volts 220,800 

Receiver  volts I  50.000 

Generator,  kva 75,400 

Generator  power  factor,  lag,  per  cent 83  5 

Efficiency  of  transmission,  per  cent 85  6 

Voltage  variation  generator  end,  per  cent 65 

Regulation  receiver  end  with  loss  of  load  and  condensers, 

per  cent.  ._ 62.  2 

Regulation  line  and  transformer!?,  with  loss  of  load  and 

condensers,  per  cent 81.9 

Maximum  voltage  receiver  end 243,300 

Condenser,  lead,  kva 

Mminium  insulation,  volts. 250,000 


With 
Condeo-ser 

0 

165.000 

150,000 

2,100 

40  I 

9  09 

21.700 

54,000 

165,000 

150,000 

60,850 

100 

88  7 

0 

21.2 

19  3 

182,000 

47.000 

190,000 


The  initial  operation  will  be  at  110,000  volts,  which  will 
ultimately  be  raised  to  165,000. — Stone  &  Webster, 
Journal,  October,  1920. 

A  Super-Power  Plant  for  Utilization  of  Peat. — 
F.  Bartel. — The  author  has  worked  out  detailed  plans 
for  a  120,000-kw.  steam-electric  power  station  for  the 
utilization  of  peat  taken  directly  from  the  peat  bog. 
The  plant  is  calculated  for  a  total  production  of  400,000,- 
000  kw.-hr.  a  year,  and  the  peat  consumption  is 
estimated  at  920,000  tons  a  year.  The  special  equipment 
necessary  for  transporting  and  storing  the  fuel  is  dealt 
with  in  great  detail,  and  the  general  lay-out  of  the  pro- 
jected plant  is  shown  on  maps  and  tracings. — Elektro- 
technische  Zeitschrift,  Nov.  4,  11,  25,  1920. 

Traction 

Chicago  Electrification  and  Elevation  on  Chicago, 
Milwaukee  &  St.  Paul  Railway. — Plans  are  in  process 
of  construction  for  the  operation  of  passenger  traffic 
over  an  elevated  railway  and  freight  traffic  below  it  in 
the  vicinity  of  Chicago.  The  plans  provide  for  the 
passenger  traffic  to  be  handled  by  a  third-rail  system 
and  freight  traffic  by  trolley.  This  work  is  being  car- 
ried out  on  the  Evanston  division  of  the  system. — Engi- 
neering News-Record,  Dec.  23,  1920. 

Installations,  Systems  and  Appliances 

Protective-Relay  Applications  and  Testing  Practice. — 
H.  P.  Sleeper. — The  author  says  that  current  relays 
with  selective  time  setting  should  be  used  on  radial 
systems,  whei'eas  with  ring  and  parallel-feeder  systems 
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directional  relays  are  especially  applicable.  Various  con- 
nections necessary  for  machinery  protection  are  also 
taken  up. — Electrical  Review,  Dec.  4,  1920. 

Electrically  Driven  Tin-Plate  Mills. — W.  E.  TAYLOR. — 
A  comparison  between  the  Welsh  and  American 
methods. — London  Electrician,  Nov.  19,  1920. 

Electrophysics  and  Magnetism 

Current  Flow  Around  a  Submerged  Insulated  Wire. — 
0.  Oldenberg.— According  to  a  recent  invention  a 
unipolar  submarine  cable  carrying  an  alternating  cur- 
rent and  which  is  at  its  far  end  put  in  electric  connection 
with  the  surrounding  water  is  utilized  for  guiding  ships 
through  narrow  passages  during  fog.  The  author 
studies  analytically  the  field  of  flow  in  the  water  around 
such  a  cable.  The  problem  leads  to  differential  equations 
similar  to  those  appearing  in  the  theory  of  skin  effect 
in  round  conductors.  The  solutions  express  themselves 
in  terms  of  Bessel  functions  of  complex  arguments.  In 
passing  from  the  surface  of  the  wire  outward  one  will 
find  not  only  a  varying  current  density  but  also  a  rota- 
tion of  the  phase  angle.  The  phenemenon  thus  has  the 
characteristics  of  a  tranversal  wave  motion.  At  25 
cycles  the  "wave  length"  is  448  m.  and  the  waves  are 
very  strongly  damped.  Approximate  expressions  are 
given  for  the  resistance,  inductance  and  capacity  of  the 
cable  as  functions  of  the  frequency.  The  author  e.xtends 
his  analysis  also  to  the  case  of  an  iron-sheathed  cable. — 
Archiv  fiir  Elektrotechnik,  Nov.  8,  1920. 

On  the  Effective  Capacity  and  Resistance  of  a  Con-i 
denser  for  High-Frequency  Currents. — By  careful  expe- 
riments on  the  free  oscillations  of  a  Lecher  system,  as 
the  capacity  of  the  end  condensers  is  changed  by  increas- 
ing the  elastic  coupling,  it  is  found  that  the  capacity  of 
an  air  condenser  is  independent  of  the  frequency  of 
oscillation.  Rayleigh's  equation  for  the  effective  stiffness 
(elastance)  of  a  circuit  due  to  the  mutual  elastic  reac- 
tions between  two  circuits  each  containing  inductance, 
capacity  and  resistance  is  verified.  Use  is  made  of  his 
equation  for  effective  resistance  to  determine  the  mutual 
resistance  of  two  reacting  circuits. — Physical  Review, 
December,  1920. 

Units,  Measurements  and  Instruments 

Statical  Methods  of  Calculating  the  Potential 
Relationships  and  Fardt  Resistances  of  Direct-Current 
Netivorks.—G.  W.  Stubbins. — The  author  points  out  the 
similarity  between  problems  in  statics  and  the  design  of 
cable  networks.  The  same  methods  apply  to  testing  for 
fault  resistance  in  direct-current  networks,  which 
depends  upon  potential  relationships  under  the  varied 
conditions. — London  Electrician,  Nov.  19,  1920. 

Multiple-Unit  Shunts  for  the  Measurement  of  Very 
Heavy  Currents. — M.  B.  Field.— The  difficulty  of  bring- 
ing 50,000  amp.  to  the  conductor  blocks  which. support 
the  high-resistance  strips  of  the  shunts  in  common  use 
and  making  adequate  contact  there,  together  with  the 
uncertainty  of  the  distribution  of  current  through  the 
mass  and  inability  to  test  the  unit  at  anything  approach- 
ing full  load,  render  such  a  high-current  shunt  imprac- 
ticable. It  is  the  author's  opinion  that  6,000  amp.  is 
about  the  practicable  limit  of  carrying  capacity  of  a 
single  unit.  Beyond  this  limit  the  objections  enumerated 
render  such  construction  incompatible  with  good 
engineering.  —  Journal  Institution  of  Electrical 
Engineers  (British),  August,  1920. 

Some  Applications  of  the  Photoelectric  Cell  to 
Practical   Photometry .—V^ .    E.    Story,    Jr.— From   the 


experiments  carried  on  it  is  concluded  that  the  photo- 
electric cell  offers  advantages  in  commercial  photometer- 
ing:  (1)  Freedom  from  the  personal  judgment  of  the 
operator;  (2)  sensitiveness  over  a  considerable  range  of 
applied  voltage;  (3)  possibility  of  controlling  accurately 
large  quantities  of  energy  through  the  operation  of 
relays;  (4)  automatic  registering  of  changes  of  illu- 
mination. Its  limitations  are  said  to  be:  (1)  A  gradual 
change  of  sensitivity  with  time;  (2)  a  color  sensitivity 
differing  to  marked  degree  from  that  of  the  eye;  (3)  the 
c'ifl!iculties  of  insulation  met  with  in  dealing  with  certain 
very  small  currents. — Paper  presented  before  the  Illu- 
minating Engineering  Society,  Oct.  18,  1920. 

Electrochemistry  and  Batteries 

Methods  Used  in  Modern  Electric  Vehicle  Service 
Station. — Details  regarding  the  most  important  methods 
of  charging  storage  batteries,  the  charging  apparatus, 
with  other  information  regarding  the  conduct  of  the 
electric  vehicle  service  station. — Electrical  Review,  Dec. 
25,  1920. 

Telegraphy,  Telephony  and  Signals 

Report  of  the  Chief  Signal  Officer  United  States 
Army. — Report  to  the  Secretary  of  War  for  1920  in- 
cludes a  discussion  of  organization,  engineering  and 
research,  commercial  service,  procurement  division  for 
the  purchase  of  equipment,  etc. — June  30,  1920. 

Contribution  to  the  Theory  of  Magnetic  Frequency 
Changers. — J.  Zenneck. — Using  iron  core  one-to-one 
transformers  with  or  without  supplementary  direct- 
current  excitation,  the  well-known  magnetic  frequency 
doublers  and  triplers  can  be  arranged.  The  theory  of 
these  is  developed,  assuming  a  cubic  relation  between 
flux  and  field  intensity.  The  emf.  in  the  secondary,  the 
effect  of  supplementary  direct-current  excitation,  the 
primary  current  and  phase  and  the  secondary  current 
for  the  unloaded  doubler  are  derived.  The  results  are 
extended  to  the  loaded  doubler,  the  efficiency  and  operat- 
ing characteristics  of  which  are  calculated.  The  modifi- 
cation of  the  derived  formulas  due  to  iron  hysteresis  is 
obtained.  The  theory  is  clearly  illustrated  by  a  number 
of  calculated  curves,  of  which  the  primary  current- 
voltage  curves  show  an  interesting  combination  of  stable 
(rising)  and  unstable  (falling)  portions.  The  resulting 
desirable  methods  of  practical  operation  are  fully  con- 
sidered. The  theory  is  to  be  further  developed  to  cover 
phenomena  dependent  on  iron  saturation  above  the  knee 
point  of  the  magnetization  curve. — Proceedings  Institute 
of  Radio  Engineers,  December,  1920. 

Miscellaneous 

Standard  Testing  Laboratory  in  Germany. — The  Ger- 
man society  of  electrical  engineers  (Verein  deutscher 
Klektrotechniker,  or  V.  D.  E.),  according  to  an  an- 
nouncement by  Secretary-General  Dettmar,  made  at  an 
"electrical  week"  in  Hanover,  Sept.  24-30,  has  estab- 
lished a  semi-official  laboratory  for  testing  electrical 
material  and  appliances.  The  aim  of  the  laboratory  is 
to  keep  out  of  the  German  market  such  articles  as  do 
not  fulfill  the  requirements  of  the  V.  D.  E.  standardiza- 
tion rules.  When  a  new  product  or  a  new  line  of 
apparatus  or  machinery  has  been  tested  and  found  up 
to  the  mark,  the  manufacturer  gets  a  certificate  per- 
mitting him  to  mark  his  product  with  a  special  sign 
copyrighted  by  the  V.  D.  E. — Elektrotechnik  vnd  Ma- 
schinenbau,  Oct.  31,  1920,  and  Elektrotechnische  Zeit- 
schrift,  Oct.  21,  1920. 
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Research  in  Progress  and  Completed 

[When  investigations  which  have  been  completed  ra-e,  in  the 
opinion  of  the  editors,  of  wide  enougli  interest  to  the  field  we 
serve,  details  thereof  will  be  presented  in  other  parts  of  this 
paper.  Contemplated  research  or  that  which  appears  to  have 
limited  appeal  will  be  only  briefly  reported  in  this  section,  but 
details  may  be  had  by  communicating  with  the  investigator  or 
institution  named  in  the  report.  Readers  are  referred  to  the  de- 
partment "Digest  of  Electrical  Literature"  for  investigations 
reported  in  other  journals.  The  news  and  engineering  sections 
should  also  be  followed  for  research  reported  before  technical 
societies.] 
ALTERNATORS,  FLUX  HARMONICS  ON  SHORT-CIRCUIT. 

It  was  sliown  by  tlie  writer  in  an  A.  I.  B.  B.  paper  on  "Sus- 
tained Short-Circuit  Phenomena  and  Flux  Distribution  of  Sa- 
lient-Pole Alternators"  that,  starting  with  a  commercially 
smooth  field-flux  wave,  consisting,  say,  of  +  100  pel'  cent  first 
harmonic,  +  10  per  cent  third  and  +  5  per  cent  fifth,  and  an 
armature  fiux  wave  having  corresponding  harmonics  of  — 95 
per  cent,  +  10  per  cent  and  +  5  per  cent,  t!ie  resultant  fiux  dis- 
tribution will  be  extremely  distorted.  The  third  and  fifth  har- 
monics apparently  are  the  most  important  ones  and  are  several 
hundred  per  cent  of  tlie  fundamental.  The  writer  has  in- 
vestigated also  non-salient-pole  alternators,  and  he  hopes  to 
publish  the  results  soon.  It  would  be  well  for  others  to  check 
the  conclusions  of  the  paper  referred  to  for  salient,  and  par- 
ticularly for  non-salient,  machines.  The  results  of  such  an  in- 
vestigation will  have  great  bearing  on  the  A.  I.  E.  B.  stand- 
ardization rules  for  efficiency  tests,  foi"  cyclic  heat-run  tests, 
short-load  tests,  etc. — N.  S.  Diamant,  Lockport,  N.  Y. 
BRIDGE,   HIGH-FREQUENCT. 

A  high-frequency  bridge  has  been  developed  for  measurement 
of  inductances,  capacities  and  I'esistances  at  high  frequencies, 
and  especially  at  radio  frequencies  up  to  1,000,000  cycles.  The 
results  obtained  are  such  as  to  justify  the  old  voltammeter 
method  when  reasonable  precision  is  desired.  A  vacuum-tube 
oscillator  is  used  as  a  generator,  and  for  frequencies  above 
8.000  the  indicator  is  a  vacuum-tube  detector,  the  output  of 
which  may  be  fed  into  a  two-step  amplifier.  Witti  tliis  bridge 
it  is  possible  to  measure  inductances  or  capacities  at  high  fre- 
quencies to  an  accuracy  of  within  one-fourth  of  1  per  cent  of 
the  true  value. — Research  Laboraiwies  of  the  American  Tele- 
phone d  Telegraph  Company/  and  the  Western  Electric  Co.,  New 
York  City. 
BRONZE,  BEHAVIOR  OF,  EXPOSED  TO  CORROSION  UNDER 
TENSILE   STRESS. 

Specimens  of  wrought-manganese-bronze  rods  were  exposed 
in  special  steel  test  frames  to  corrosion  in  water  and  moist  air 
while  at  the  same  time  under  tensile  stress  with  the  object  of 
determining  flie  maximum  safe  stresses  for  this  material  under 
these  conditions.  None  of  the  test  bars  fractured  within  this 
period  under  stresses  below  tlia  proportional  limit,  and  four  of 
tlie  bars  witlistood  corrosion  during  this  period  under  stresses 
which  produced  slight  yielding  and  permanent  set  when  first 
applied.  Fracture  did  not  occur  under  stresses  less  than  35,000 
lb.  per  square  inch  (2.450  kg,  per  sq.cm.).  One  specimen  with  a 
proportional  limit  of  35,000  lb.  per  square  inch  fractured  under 
a  tensile  stress  of  approximately  40,000  lb.  per  square  inch 
(28,000  kg.  per  sq.cm.). — P.  D.  Merica  and  B.  W.  Woodivard, 
Washington^  D.  C. 
COAL,  ILLINOIS,  COKING  OF. 

As  a  result  of  extensive  tests  made  on  a  new  coke-oven  proc- 
ess, under  tlie  supei-vision  of  a  large  staff  of  (Government  en- 
gineers and  chemists  at  St.  Paul.  Minn.,  it  is  clearly  demon- 
strated that  some  of  the  Illinois  coals  can  be  coked  in  the 
Koppers-type  oven  without  radical  change  in  operating  meth- 
ods for  the  production  of  coke  which  can  be  successfully  used 
in  a  blast  furnace.  However,  it  appears  that  the  temperature 
at  which  Illinois  coal  should  be  handled  for  the  production  of 
the  best  coke  is  somewhat  lower  than  the  best  operat:  ,.  tem- 
peratures for  Eastern  coals,  and,  moreover,  the  speed  of  t-oking 
of  the  Illinois  coal  is  somewhat  less.  The  yield  of  gas  c^nd  by- 
products from  Illinois  coal  of  the  kind  tested  is  excellent  both 
in  quantity  and  quality. — Bureau  of  Standards  and  Bureau  of 
Mincs^  Wanhington,  D.   C. 

CONDUCTR'ITT  RECORDER. 

Many  cliemical  processes  can  be  followed  and  automatically 
controlled  by  means  of  an  electrolytic  record^^r  or  controller. 
A  precision  instrument  of  this  type  has  been  developed  that 
can  be  conveniently  operated  from  a  commercial  alternating- 
current  circuit.  The  device  has  proved  satisfactory  both  for 
industrial  applications  and  for  research  work  where  a  record 
covering  a  considerable  period  of  time  is  desired. — Leeds  £ 
Northnip  Company,  Philadelphia. 

GLASS   FOR  SPECIAL  USES. 

Among  the  developments  of  special  glasses  are  the  follow- 
mg:  A  heat-absorbing  and  light-absorbing  glass  for  welding 
goggles:  an  ultra-violet  ab.sorbing  glass  for  spectacles;  a  glass 
opaque  to  vi.sible  but  transparent  to  ultra-violet  rays  whicli  is 
used  in  some  industries,  especially  for  the  sorting  of  fluorescent 


zinc  ore.  Research  is  continuing  along  the  lines  of  tlie  proper- 
ties of  various  heat-resisting  glassi-s.  Polarized  liglit  is  used 
to  measure  the  stress  In  the  glass  Just  at  the  breaking  point. — 
B,  P.  Gage,  Corning.  N.  Y. 

INSULATOR  STUDIES  RESUMED. 

Following  the  announcement  that  Prof.  H.  J.  Ryan  of  Leljind 
Stanfortl  University,  who  has  conducted  insulator  studies  for 
several  years,  has  resumed  this  work  after  an  absence  of  about 
a  year,  the  executive  committee  of  the  N.  10.  L.  A.  voted  that 
the  subcommittee  on  insulator  maintenance  be  instructed  to 
pursue  insulator  studies  with  the  understanding  that  the  work 
necessarily  must  be  carried  on  by  its  successor  next  year. 

MAGNETIC  LOSSES  AT  HIGH  FREQUENCTT. 

A  study  of  radio  apparatus  design  has  yielded  the  fact  that 
the  generally  establislicd  principles  of  the  alternating  current 
power  technique  could  be  applied  to  the  radio  technique  almost 
without  change.  The  magnetic  properties  of  iron  which  had 
been  reduced  to  an  exact  science  by  Steinmetz  thirty  years  ago 
had  to  be  studied  again  at  radio  frequencies,  but  it  was  found 
the  Steinmetz  laws  of  hysteresis,  eddy  currents  and  skin  effect 
were  as  accurate  at  200.000  cycles  per  second  as  at  25  cycles. — 
E.  F.  W.  Alcxandcr.ion,  ifchcncctadv-  N.  Y. 

riEZO-ELECTRIC  EFFECT. 

The  piezo-electric  effects  are  very  feeble,  but  have  interest- 
ing possibilities  when  amplified  by  vacuum  tubes.  It  was 
found  that  Rochelle  salt  crystals  could  be  made  sensitive  when 
properly  grown  and  treated  and  mounted  in  suitable  housings. 
Such  crystals  are  efficient  detectors  of  sound  waves,  convert- 
ing them  into  electrical  waves.  The  effect  is  reversible,  for  they 
are  good  emitters  of  tones  when  corresponding  elei;trlcal  oscil- 
lations are  imposed  upon  them.- — Western  Electric  Company, 
New  York  City.  

Suggestions  for  Research 

CLOCKS,  ELECTRIC  CONTROL  OF,  BT  POWER  LINES. 

It  is  suggested  that  some  method  be  developed  by  which  a 
control  circuit  for  electric  clocks  may  be  superimposed  upon  a 
city  power  system  and  thus  bring  the  advantage  of  perfect 
time  control  to  all  residences  and  power  consumers  without  the 
necessity  of  added  electric  lines.  The  principle  of  multiplex 
telegraph  lines,  of  carrier  frequency  or  of  synchronous-motor 
clocks  operated  at  regulated  station  frequency  might  be  applied. 
— Editorial  Suggestion. 
CUTOUTS,  PRIMARY  FOR  LINE  TRANSFORMERS. 

It  is  suggested  that  the  development  of  primary  cutouts  for 
line  transformers  has  not  kept  pace  with  the  development  of 
the  transformers  themselves.  Several  of  the  larger  companies 
install  the  larger  sizes  :)f  overhead-line  transformers  and  all 
sizes  of  subway  types  of  transformers  in  manholes  without  an.v 
primary  cutout.  This  difficulty,  which  is  one  of  long  standing, 
should  be  eliminated. — A.  I.  E.  E.  Protective  Devices  Committee. 
FUSES,  RENEWABLE,  BETTER  CONTACT  IN. 

In  some  well-known  types  of  renewable  fuses  the  threaded 
disk  which  fastens  the  end  of  the  fusible  link  is  liable  to  work 
itself  loose,  owing  to  mechanical  vibrations,  thus  making  the 
electrical  contact  less  positive.  Moreover,  after  an  explosion 
the  contact  surfaces  become  covered  with  a  little  deposit,  and 
after  repeated  blowing  of  the  fuse  the  surface  may  finally 
make  a  poor  contact.  The  user  can  hardly  be  expected  to  clean 
the  sui'face  carefully,  and  for  this  reason  improvements  in  tlie 
construction  are  desired,  keeping  in  view  the  two  foregoing 
points. — Editorial  Suggestion. 
FOURIER  SERIES,   AVERAGE  VALUE. 

Many  electrical  problems  may  be  conveniently  solved  by  ex- 
panding the  variable  quantity  into  a  Fourier  series  of  sine  and 
cosine  terms.  The  problem  of  finding  the  effective  or  the  mean 
square  value  of  a  function  represented  by  a  Fourier  series  is 
quite  simple,  and  the  solution  may  be  found  in  almost  any  ad- 
vanced treatise  on  alternating  currents.  The  problem  of  finding 
the  plain  arithemtical  average  is  much  more  difficult  and  does 
not  seem  to  be  treated  in  the  general  form  in  standard  works. 
The  difficulty  lies  in  the  fact  that  the  average  value  depends 
upon  the  relative  phases  of  the  higher  harmonics  and  involves 
the  proper  limits  of  integration  difficult  to  determine,  while 
the  effective  value  depends  only  upon  the  amplitudes  of  the 
harmonics,  and  the  limits  *  and  2  it  are  always  correct.  There 
are  problems  that  involve  the  average  and  not  the  effective 
value  of  the  variable  quantity,  and  for  this  reason  a  general 
solution  with  instructions  for  numerical  applications  is  de- 
sired.— Editorial  Suggestion. 

INSTRUMENTS.   MEASURING.   ALTERNATING-CURRENT 
FOR  PLANT  TESTING. 

Special  instruments  are  needed  for  plant  acceptance  tests 
which  will  do  for  alternating-current  power  what  the  deflection 
potentiometer  does  for  direct  current  and  voltage.  —  H.  B. 
Brooks,  Bureau  of  Standards,  Washi7igton,  D.  C. 

OSCILLATING  CIRCUIT.  THEORY  OF. 

In  the  Research  Section  of  April  20,  1918  (Electrical  World, 
Vol.  71,  page  16).  a  suggestion  was  made  by  Louis  Cohen  re- 
garding the  desirability  of  developing  a  mathematical  theory  of 
an  oscillating  circuit  taking  into  account  the  variable  resist- 
ance of  the  spark  gap.  Wa  are  pleased  to  state  that  at  least 
a  beginning  in  the  mathematical  treatment  of  this  important 
problem  has  been  made  (see  an  article  by  J.  Bethenod  in  the 
Bevne  Generalc  de  VElectricite ;  April  6,  1918,  Vol.  111.  page 
499).  He  solves  the  problem  of  both  an  uncoupled  and  a 
coupled  oscillating  circuit  with  the  simplest  assumption  of  a 
con.stant  counter-r»i/.  across  the  spark  gap.  this  enif.  being 
different  for  the  positive  and  the  negative  impulses.  The  next 
step  would  be  to  assume  this  counter-fm/.  e  to  be  some  sim- 
ple function  of  the  current  i:  for  example,  e  =  a  +  b/i.  Some 
information  bearing  upon  this  subject  will  also  be  found  in  an 
article  by  A  Blondel  and  F.  Carbenay  on  "Systemes  Osccilants  il 
I'Amortissement  Discontinue,"  in  the  Lumiere  Electrique  of  Nov. 
27,  1915,  page  193. — Editor's  note. 

SWITCH.    POTENTIAL.    FOR    ROTATING    STANDARD    TEST 
METER. 

The  committee  still  reports  the  lack  of  a  satisfactory  poten- 
tial switch  for  controlling  rotating  standard  test  meters.  This 
switch  is  an  essential  part  of  tlie  testing  equipment  used  by 
nearly  all  the  companies.  The  switch  should  be  rugged,  simple 
in  construction  and  of  a  reasonable  cost. — N.  E.  h.  A.  Commit- 
tee on  Meters. 
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Proposed  Texas  Utility  Act  Includes 
Municipal  Plant  Regulation 

THE  committee  responsible  for  drafting  a  public 
utilities  act  for  the  State  of  Texas  expects  to  com- 
plete its  work  and  submit  the  bill  to  the  Legislature  by 
Feb.  1.  At  a  meeting  of  the  committee  held  this  week 
in  Austin,  Tex.,  it  was  decided  that  municipally  owned 
plants  would  be  placed  in  the  same  category  as  other 
public  utilities  so  that  municipalities  would  also  be 
required  to  obtain  a  certificate  of  necessity  from  the 
commission  before  a  plant  is  'constructed.  Representa- 
tives of  public  utilities  are  objecting  to  the  provision 
for  the  appointment  of  receivers  on  five  days'  notice 
when  a  utility  disobeys  an  order  of  the  commission. 
An  appeal  may  be  taken  from  an  order  of  the  commis- 
sion first  to  the  district  court  and  then  to  the  appellate 
court.  W.  B.  Head  and  Mr.  Pincks  of  the  Texas  Power 
&  Light  Company  are  the  centi'al-station  representa- 
tives on  the  committee. 


Illinois  to  Have  New  Commission 
Pending  Legislative  Action 

ABOLITION  of  the  Public  Utilities  Commission  was 
L  recommended  in  Governor  Small's  inaugural 
address  on  Monday.  The  Governor  said :  "I  pledged  the 
people  of  Illinois  that  I  would  do  all  in  my  power  to 
secure  the  repeal  of  the  state  public  utilities  act,  thereby 
abolishing  the  state  Public  Utilities  Commission,  and 
that  I  would  recommend  the  enactment  in  its  stead  of 
a  law  giving  to  all  cities  in  Illinois  the  right  of  home 
rule  in  the  regulation  and  control  of  their  public  utilities. 
I  therefore  urge  the  General  Assembly  to  repeal  this 
law." 

The  message,  however,  recognized  the  problems  pre- 
sented where  two  or  more  communities  are  served  by 
the  same  utility  and  indicated  that  some  governmental 
agency  was  necessary  to  handle  these  problems,  assert- 
ing that  such  an  agency  must  be  prohibited  from 
impairing  any  contracts  between  public  utilities  and 
corporate  authorities  unless  mutually  agreed  to  and 
approved  by  referendum  vote  of  the  people  affected.  The 
General  Assembly  is  urged  by  the  new  Governor  to 
enact  legislation  permitting  Chicago  and  the  neighbor- 
ing districts,  or  any  other  contiguous  territoi-y  in  the 
state,  to  establish  transportation  districts  and  provide 
for  public  ownership  and  operation  of  local  transporta- 
tion systems. 

That  Governor  Small  will  not  follow  the  course  of 
letting  the  commission  die  by  leaving  the  commissioner- 
ships  vacant  is  indicated  by  the  appointment  of  Cicero 
.J.  Lindley  of  Greenville,  a  member  of  the  old  Railroad 
and  Warehouse  Commission  during  the  Tanner  adminis- 
tration, to  fill  one  of  the  four  vacancies  caused  by  the 
resignations  of  the  entire  commission  on  Monday.  This 
IS  further  borne  out  by  a  statement  made  Wednesday  that 


there  would  be  no  change  in  the  present  policy  of  the 
commission  until  after  April  1  at  the  earliest  and  that 
a  new  commission  would  be  appointed  next  week. 


Springfield  (111.)  Company  to  Suspend 
Because  of  Franchise  Refusal 

SERVICE  will  be  discontinued  to  electric  and  heat- 
ing customers  on  March  10,  it  was  announced  by  the 
Springfield  Gas  &  Electric  Company  of  Springfield,  111., 
on  Monday.  This  is  the  outcome  of  several  years'  con- 
troversy with  the  city  of  Springfield,  and  the  date  set 
marks  the  expiration  of  the  franchises. 

Efforts  haveibeen  under  way  continuously  for  several 
years  to  reach  an  agreement  on  which  renewal  of  the 
franchises  could  be  made,  but  have  been  unsuccessful. 
During  this  time  offers  of  sale  of  the  property  to  the 
city  either  for  cash  or  part  cash,  the  remainder  to  be 
paid  over  a  twenty-year  period,  have  been  made,  includ- 
ing a  provision  for  arbitration  as  to  price,  with  no 
success.  The  city  has  declared  that  the  company  will 
not  be  permitted  to  operate  after  the  expiration  of  its 
franchises. 

Springfield  has  a  municipal  plant  that  has  been  in 
competition  with  the  Springfield  Gas  &  Electric  Com- 
pany. On  Tuesday  the  City  Council  announced  that  it 
had  decided  to  buy  the  properties  to  forestall  shutting 
off  of  service. 
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Employees  to  Be  Represented  in  Com- 
monwealth Edison  Management 

PLANS  for  the  representation  of  employees  in  the 
management  of  the  Commonwealth  Edison  Com- 
pany were  announced  a  few  days  ago  by  Samuel  InsuU. 
president  of  the  company.  The  Public  Service  Company 
of  Northern  Illinois,  another  Insull  property,  has  had 
in  operation  for  about  six  months  a  joint  council  plan 
which  is  satisfactory.  A  working  draft  of  the  plan  has 
been  prepared  and  will  be  submitted  to  the  employees 
shortly.  Representatives  of  the  employees  and  of  the 
management  will  then  meet  to  consider  the  question  of 
recommending  a  constitution  for  an  employee  represen- 
tation plan. 

One  of  the  features  of  the  plan  is  the  establishment  of 
an  inaustrial  relations  department  with  a  manager 
charged  with  administering  a  comprehensible  personnel 
and  employment  policy.  This  department  will  be  headed 
by  Homer  E.  Niesz,  formerly  assistant  to  the  vice- 
president  in  charge  of  contract,  operating,  construc- 
tion and  electrical  departments.  There  is  also  created 
in  the  department  the  position  of  "dean  of  women" 
for  promoting  "the  well-being  and  the  representation 
of  women  employees." 

The  new  plan  was  announced  to  the  employees  on  Jan. 
7  by  President  Insull  in  the  following  letter: 

Employee   representation  plans   have   been   developed   in 
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connection  with  modern  management  of  industry.  Many 
large  organizations,  both  those  operating  in  a  single  city 
like  our  own  company  and  those  operating  at  scattered 
points,  have  such  plans  working  to  the  mutual  benefit  of 
the  management  and  the  employees.  While  few  utilities 
have  such  plans,  the  experience  of  the  Public  Service  Com- 
pany of  Northern  Illinois  and  its  employees  with  a  joint 
council  plan  is  satisfactory. 

The  object  of  an  employee  representation  plan  is  to  insure 
mutual  understanding,  fairness  and  harmony  between  the 
employees  and  the  management.  Such  a  plan  sets  up  a 
definite  channel  for  recommendations  and  appeals  by  the 
employees  on  all  matters  affecting  the  particular  interests 
of  any  employee  or  group  of  employees  and  the  mutual 
interests  of  the  management  and  the  employees. 

Under  the  best  of  these  plans  there  is  provision  for 
elected  representatives  of  the  employees,  who  take  up 
matters  with  the  departmental  officials  or  submit  them  to 
departmental  joint  councils  made  up  of  elected  employee 
representatives  and  appointed  representatives  of  the  man- 
agement having  equal  voting  power.  Provision  is  also  made 
in  these  plans  whereby  the  employee  representatives  on  a 
departmental  joint  council  can  appeal  to  higher  officers  of 
the  company  and  to  higher  joint  councils,  also  made  up 
equally  of  management  representatives  and  employee  rep- 
resentatives. Finally,  provision  is  made  that  if  a  matter 
comes  up  through  this  channel  to  the  president  of  the  com- 
pany and  he  is  unable  to  reach  an  agreement  with  the 
employees'  elected  representatives,  there  shall  be  arbitration. 

Another  general  feature  of  such  plans  is  the  establishment 
of  an  industrial  relations  department  headed  by  a  manager 
of  industrial  relations  charged  with  administering  a  compre- 
hensive personnel  and  employment  policy.  Among  his 
duties  are  acting  as  an  impartial  intermediary  between  the 
employees  and  the  management,  promoting  the  interests  of 
the  employees  and  assisting  in  the  operation  of  the  employee 
representation  plan. 

For  some  time  the  company  has  been  working  on  this 
subject,  with  the  assistance  of  industrial  engineers  and 
personnel  advisers  of  the  Bureau  of  Commercial  Economics, 
Inc.,  of  Chicago.  Special  study  has  been  made  of  practical 
experience  under  many  of  the  plans  in  operation  by  some 
three  hundred  companies  in  the  United  States.  The  question 
of  adapting  such  a  plan  to  our  organization  and  of  intro- 
ducing it  in  our  service  has  been  carefully  considered,  and  a 
working  draft  of  an  employee  representation  plan  has  been 
prepared  which  we  believe  would  be  suited  to  our  organiza- 
tion and  would  promote  the  best  interests  of  the  employees, 
the  supervisory  force,  and  stockholders  and  the  public. 

We  now  wish  to  secure  the  advice  of  the  employees  and 
of  the  supervisory  force  on  the  subject  of  employee  repre- 
sentation and  on  this  working  draft  of  a  plan,  and  for  this 
purpose  it  is  proposed  to  hold  in  the  near  future  a  conven- 
tion to  which  the  employees  of  all  classifications  will  elect 
delegates  to  meet  with  representatives  of  the  management 
to  consider  the  question  of  recommending  a  constitution  for 
a  plan  of  employee  representation.  The  convention  will  be 
called  and  presided  over  by  Homer  E.  Niesz,  who  has  been 
appointed  manager  of  industrial  relations.  Mr.  Niesz  will 
vacate  his  former  position  and  will  devote  his  entire  time  to 
the  work  of  the  industrial  relations  department,  including 
the  impartial  direction  of  the  introduction  of  an  employees' 
representation  plan. 

Merger  of  Small  Pennsylvania  Utilities 

/APPROVAL  has  been  given  by  the  Pennsylvania  Pub- 
IX.  lie  Service  Corporation  to  the  merger  of  the  M.  E. 
Kraybill  Light,  Heat  &  Power  Company,  Carroll  Town- 
ship Electric  Company,  Monroe  Township  Electric  Com- 
pany, Upper  Allen  Township  Electric  Company,  South 
Middleton  Township  Electric  Company  and  South  Moun- 
tain Electric  Company  into  a  new  corporation,  the  Cum- 
berland Valley  Light  &  Power  Company.  Officers  of  tha 
new  company,  which  will  have  headquarters  at  Harris- 
burg,  Pa.,  are  Farley  Gannett,  president,  and  Samuel  W. 
Fleming,  secretary. 


New  Power  Again  Available  for 
Jackson  Industries 

THE  addition  of  nearly  1,800  new  customer  stock- 
holders during  the  last  nine  months  and  the  rapid 
progress  made  with  plant  improvements  and  new  con- 
struction have  made  it  possible  for  the  Consumers' 
Power  Company  to  lift  the  ban  on  all  new  power  busi- 
ness which  was  put  into  effect  in  Jackson,  Mich.,  last 
March.  A  limited  supply  of  new  power  will  now  be 
available  whenever  general  conditions  demand  the  full 
resumption  of  industrial  activities  in  the  district. 

Public  Utilities  Bureau  for  Wisconsin 

THE  Wisconsin  electric,  gas,  telephone  and  other  pub- 
lic utilities  have  established  the  Wisconsin  Public 
Utilities  Bureau  at  Milwaukee  under  the  charge  of 
Frantz  Herwig,  a  former  Milwaukee  newspaper  man. 
"We  propose  to  deal  with  human  interest  as  well  as 
economic  facts,"  said  Mr.  Herwig.  "The  utilities  seek 
nothing  else  through  our  bureau  except  fair  play  and 
just  treatment,  so  as  to  enable  them  to  supply  the  public 
with  the  very  best  gas,  electric  or  telephone  service,  and 
desire  so  to  conduct  their  industries  as  to  enable  them 
to  pay  their  employees  more  than  a  mere  living  wage 
and  to  provide  the  men  who  have  invested  their  money 
in  the  industry  with  a  reasonable  return  on  the  invest- 
ment. Therefore  our  bureau  means  to  tell  the  people 
the  truth  and  then  he  content  to  let  the  people  judge 
the  merits  of  the  utilities  case,  for  after  all  it  is  the 
public  that  suffers  or  prospers  as  the  utility  suffers  or 
prospers." 

Hydro-Electric  Symposium  in 
Philadelphia  Next  Week 

A  SYMPOSIUM  on  hydro-electric  power  and  distribu- 
tion will  be  held  at  the  Manufacturei-s'  Club  of 
Philadelphia  during  the  afternoon  and  evening  of  Jan. 
21  under  the  auspices  of  the  Engineers'  Club  of  Phila- 
delphia and  the  Philadelphia  Section  of  the  American 
Institute  of  Electrical  Engineers  and  the  American 
Society  of  Mechanical  Engineers.  The  program  of  the 
meeting  includes  the  following  papers: 

"The  Modern  Hydraulic  Turbine"  (illustrated),  by 
Prank  H.  Rogers,  hydraulic  engineer  I.  P.  Morris  Depart- 
ment, William  Cramp  &  Sons  Ship  &  Engine  Building  Com- 
pany. 

"The  Application  of  a  New  Method  of  Water  Measure- 
ment in  the  Efficiency  Tests  of  the  37,500-Hp.  Turbines  of 
the  Niagara  Falls  Power  Company"  (illustrated),  by  Nor- 
man R.  Gibson,  hydraulic  engineer  Niagara  Falls  (N.  Y.) 
Power  Company. 

"Surges  in  Conduits  and  Other  Hydraulic  Problems" 
(illustrated),  by  Raymond  D.  Johnson,  consulting  engineer. 
New  York  City. 

"The  Present  Trend  of  Hydraulic  Turbine  Development" 
(illustrated),  by  Lewis  F.  Moody,  consulting  engineer  I.  P. 
Morris  Department,  William  Cramp  &  Sons  Ship  &  Engine 
Building  Company. 

"Niagara  Falls  Power  Development  and  Its  Products  in 
Philadelphia"  (illustrated),  by  John  L.  Harper,  vice-presi- 
dent and  chief  engineer  Niagara  Falls  Power  Company. 
Colored  moving  pictures,  covering  power-house  equipment  at 
Niagara,  scenic  views  of  Upper  Rapids,  the  Cataracts,  Goat 
Island,  etc.,  construction  views  of  the  new  100,000-hp. 
extension  and  the  erection  of  the  world's  largest  hydro-elec- 
tric units. 

"Electrical  Features  of  Hydro-Electric  Power"  (illus- 
trated), by  David  B.  Rushmore,  chief  engineer  power  and 
mining  department  General  Electric  Company,  Schenectady, 
N.  Y. 
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Detroit  Edison  Issues  $5,532,600 
of  Ten- Year  8  per  Cent  Bonds 

AN  ISSUE  of  $5,532,600  in  ten-year  8  per  cent  con- 
IX  vertible  debenture  gold  bonds,  due  Jan.  10,  1931, 
has  been  made  by  the  Detroit  I<]dison  Company  at  par. 
A  substantial  amount  of  these  bonds  has  already  been 
subscribed  for  by  the  stockholders  of  the  company.  The 
bonds  are  convertible  between  Jan.  10,  1923,  and  July 
10,  1930,  at  the  option  of  the  holders,  into  paid-up 
shares  of  the  capital  stock  of  the  company  at  par. 


Senator  Calder  Introduces  Bill  to 
Regulate  Coal  Industry 

SENATOR  CALDER  of  New  York,  chairman  of  the 
United  States  Senate's  committee  on  reconstruction, 
which  has  just  concluded  an  investigation  into  the 
bituminous-coal  situation,  on  Wednesday  of  this  week 
introduced  a  bill  which  seeks  to  regulate  the  coal 
industi-y  of  the  United  States  and  declares  the  owner- 
ship, production,  sale  and  distribution  of  coal  through- 
out the  country  to  be  "charged  with  public  interest  and 
use."  By  the  terms  of  this  bill  coal  operators  and  others 
engaged  in  the  coal  business  must  give  to  the  govern- 
ment at  stated  intervals  complete  reports  as  to  their 
business  activities.  It  gives  to  the  President  of  the 
United  States  in  any  period  of  emergency  the  right  to 
fix  maximum  prices,  to  direct  production  and  distribu- 
tion and,  if  need  be,  to  engage  in  the  sale  of  coal  to 
the  people. 

In  commenting  upon  his  bill  Senator  Calder  accused 
the  coal  operators  of  engaging  in  biased  and  self- 
serving  methods  of  publicity  and  of  concealing  the  facts 
of  the  coal  situation  from  the  public.  Profiteering,  he 
asserted,  had  been  proved  and  admitted,  but  a  con- 
troversy exists  as  to  its  extent  and  its  promoters  and 
beneficiaries.  The  bill  aims  to  make  such  practices 
impossible.  It  does  not  set  up  any  new  governmental 
machinery,  but  utilizes  the  experienced  agencies  in 
existence,  chiefly  the  Federal  Trade  Commission,  the 
Interstate  Commerce  Commission  and  the  Geological 
Survey. 

Wide  Ownership  of  Industries  Will  End 
Labor  Unrest,  Says  Doherty 

MAKE  the  people  part  owners  by  their  investment 
in  the  preferred  stocks  or  bonds  of  those  industries 
which  furni.sh  occupation  to  the  workers  and  differences 
between  capital  and  labor,  bolshevism  and  unrest  will 
cease  automatically,  Heni-y  L.  Doherty  declared  in  an 
address  entitled  "Benjamin  Franklin  and  Modern  Ideas 
of  Thrift"  before  the  New  York  Electrical  Society 
on  Jan.   12. 

"When  the  worker  becomes  an  owner  of  a  security 
of  a  corporation,"  Mr.  Doherty  said,  "he  at  once  be- 
comes a  capitalist  with  the  capitalist's  viewpoint.  The 
whole  trouble  with  capital  has  been  that  it  has  con- 
sidered itself  the  aristocrat  of  the  business  world;  it 
is  snobbish  and  has  turned  a  cold  shoulder  to  the 
small  investor.  I  should  like  to  see  everything  in  the 
nature  of  class  distinction  wiped  out,  and  one  of  my 
ambitions  is  that  Henry  L.  Doherty  &  Company  be 
known  as  a  democratic  investment  house. 

"There  never  was  a  time  when  money  could  be  in- 
vested with  as  great  security  and  at  such  high  interest 


rates  as  at  present.  Among  the  electric  utilities  there 
are  first-mortgage  securities  which  can  be  purchased  at 
a  price  representing  only  171  per  cent  of  the  repro- 
duction value  of  the  property  covered.  However,  I  am 
not  advocating  exclusively  the  purchase  of  utility  securi- 
ties; in  fact,  I  am  recommending  to  our  own  employees 
a    diversity    of   investment. 

"I  do  not  believe  any  company  should  advise  its 
employees  to  confine  their  investments  entirely  to  the 
industry  in  which  they  are  employed.  It  is  too  great  a 
risk,  for  should  that  company  meet  reverses  the  man 
not  only  loses  his  money  and  probably  his  employment 
but  his  confidence  is  destroyed. 

"Make  the  American  people  thrifty,  get  them  interested 
in  corporation  .securities,  make  them  partners  in  cap- 
ital, and  our  troubles  are  nearly  over,"  concluded  Mr. 
Doherty. 

N.  E.  L.  A.  Commercial  Committee  Men 

See  Benefits  in  High  Freight  Rates 

ALMOST  every  phase  of  central-station  commercial 
l\  work  was  covered  in  the  discussions  of  the  wiring 
committee  and  the  various  committees  of  the  Commer- 
cial Section  of  the  National  Electric  Light  Association 
at  their  meetings  in  Chicago  this  week.  As  it  is 
planned  to  hold  the  national  convention  earlier  than 
usual,  probably  in  May,  all  committee  chairmen  and 
others  were  urged  to  get  their  reports  into  headquar- 
ters as  close  to  March  1  as  possible. 

The  Lighting  Sales  Bureau  has  the  industrial  light- 
ing exhibits  well  under  way  and  plans  to  feature 
better  home  lighting  at  the  convention. 

Members  of  the  Power  Sales  Bureau  reported  that  the 
increased  freight  rates  are  of  benefit  to  the  central- 
station  industry  as  a  whole  because  they  tend  to  localize 
manufacturing  industry  and  thereby  to  spread  indus- 
trial development  over  the  entire  country  instead  of  con- 
centrating where  power  is  exceptionally  cheap.  An 
outside  agency  is  conducting  a  survey  for  the  Electric 
Vehicle  Bureau  to  determine  the  present  status  and 
commercial  possibilities  of  this  means  of  transportation. 
The  "Electrical  Salesman's  Handbook"  has  been  changed 
from  a  free  to  a  self-supporting  basis,  and  during  this 
transition  period  the  committee  in  charge  is  trying  the 
experiment  of  publishing  a  few  sections  to  find  out  the 
extent  of  the  demand. 

Tests  which  will  determine  the  durability,  eflliciency, 
etc.,  of  various  household  appliances  are  being  stand- 
ardized by  the  wiring  committee,  which,  however,  does 
not  attempt  to  recommend  the  use  of  any  particular 
appliance. 

Water-Power  Hearing  Not  to  Be  Post- 
poned on  Mere  Request 

A  NUMBER  of  the  applications  pending  befoi-e  the 
Federal  Power  Commission  have  passed  the  adver- 
tising period,  but  in  no  instance  is  the  case  ready  for 
submission  to  the  commission.  The  commission  ruled 
at  its  meeting  on  Jan.  10  that  hearings  on  applications 
will  not  be  postponed  on  the  mere  request  of  objecting 
persons.  In  each  case  such  a  request  must  be  for- 
tified by  a  good  reason. 

A  public  hearing  on  the  Great  Falls  project  on  the 
Potomac  River,  near  Washington,  D.  C,  will  be  held 
in  the  office  of  the  Secretary  of  the  Interior  on  Jan.  2C 
before  the  commission. 
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Ohio  Commercial,  Technical  and  Meter 
Men  Meet  Next  Week 

COMMERCIAL,  technical  and  meter  committees  of 
the  Ohio  Electric  Light  Association  have  meetings 
scheduled  for  next  week.  The  group  of  meetings  com- 
mences at  Cincinnati  on  Wednesday,  when  the  new- 
business  co-operations  committee  will  discuss  a  paper 
by  C.  C.  Henderson  describing  some  of  the  industrial 
electric  heating  installations  in  Toledo.  The  transmis- 
sion and  distribution  committee  meets  the  next  day  in 
Columbus  to  take  up  the  subjects  of  "Economical  Voltage 
for  Distribution  from  High-Tension  Transmission 
Lines"  and  "Surge  and  Lightning  An-esters  and  the 
Bennet  Arresters."  This  meeting  will  be  held  at  the 
Ohio  State  University,  the  electrical  department  of 
which  will  be  inspected.  The  third  meeting  will  be  under 
the  auspices  of  the  meter  coniimittee  and  will  be  held  at 
the  Hotel  Statler,  Cleveland,  on  Friday.  The  papers  to 
be  presented  will  deal  with  rate  engineering  as  it  affects 
metering  and  the  development  of  new  types  of  meters. 


employees,  contractors'  associations,  jobbei-s'  associa- 
tions, lamp  manufacturei-s'  representatives,  i-eflector 
manufacturers'  representatives.  State  Labor  Bureau 
""division  of  factory  lighting  inspection),  educational 
institutions  (including  Columbia  University,  New  York 
University,  Stevens  Institute  and  the  College  of  the  City 
of  New  York),  organizations  representing  industries, 
the  Chamber  of  Commerce,  the  Merchants'  Association, 
the  Fifth  Avenue  Association,  city  underwriters'  inspec- 
tors, state  inspectors,  inspectors  of  the  Department  of 
Water  Supply,  Gas  and  Electricity,  public  utility  repre- 
sentatives and  building  mana.trement  associations. 


Fire  Hazard  of  Oil  Transformers  to  Be 
Discussed  by  Western  Inspector 

THE  fire  hazard  involved  in  the  use  of  oil-insulated 
transformers  will  be  discussed  at  the  Detroit  meet- 
ing of  the  Western  Association  of  Electrical  Inspectors, 
Jan.  25  to  27.  Location  and  construction  of  vaults 
along  safety  lines  without  excessive  costs,  ventilation 
and  drainage  and  the  installation  of  protective  equip- 
ment will  be  considered.  Central-station  men  ai-e 
expected  to  take  part  in  the  discussion.  The  National 
Electrical  Code  grounding  rules  are  to  be  talked  over, 
and  the  electric  fixture  and  motion-picture-theater 
hazards  are  on  the  program  for  full  discussion. 


H.  W.  Blake  Celebrates  Thirty  Years  as 
"Electric  Railway  Journal"  Editor 

IN  APPRECIATION  of  his  thirty  years  of  editorial 
service  with  the  Electric  Railway  Journal  and  its  pred- 
ecessor, the  Street  Railway  Journal,  a  dinner  was 
tendered  to  Henry  W.  Blake,  senior  editor  of  the  paper, 
on  Jan.  6  by  his  associates  in  the  McGraw-Hill  Com- 
pany. 

After  graduation  in  1886  as  a  civil  engineer  from  Yale 
Mr.  Blake  took  a  course  in  electrical  engineering  in 
the     Massachusetts     Institute     of     Technology,     then 


Growing  Interest  in  Industrial  Lighting 
Exhibit 

INTEREST  in  the  industrial  lighting  exhibit  program 
which  is  being  promoted  by  the  lighting  department 
of  the  N.  E.  L.  A.  is  steadily  growing,  and  favorable 
progress  is  reported  as  having  been  made.  There  are  now 
permanent  exhibits  at  Baltimore,  Chicago,  Cincinnati, 
Kansas  City,  New  York  and  San  Francisco,  and  plans 
are  under  way  for  demonstrations  in  Boston,  Los 
Angeles,  Jersey  City,  Portland,  Seattle,  Pittsburgh,  Buf- 
falo, New  Orleans,  Rochester  and  Indianapolis.  The 
Buffalo  show  is  to  start  by  the  week  of  Feb.  13  so  as 
to  be  under  way  during  the  convention  there  of  lighting- 
fixture  men. 

At  the  meeting  of  the  Lighting  Sales  Bureau  in 
Chicago  on  Monday  a  recommendation  from  Clarence 
Law,  chairman  of  the  educational  exhibits  committee  of 
the  lighting  department,  to  the  effect  that  there  be  in- 
cluded in  the  program  a  residential  lighting  exhibit  was 
favorably  received. 

The  industrial  lighting  exhibit  has  got  well  under  way 
in  New  York,  where  a  comprehensive  plan  has  been 
worked  out.  It  is  the  intention  of  those  in  charge  of 
the  exhibit  to  establish  a  definite  time  one  day  each 
week  when  a  demonstration  will  be  made  for  all  intei-- 
ested.  Moreover,  all  conventions  to  the  city  will  be 
invited  to  see  the  exhibit  and  make  the  demonstration 
one  of  the  convention  sessions. 

In  addition  plans  are  being  made  for  demonstrations 
before  each  of  the  following  groups:    Central-station 


H.  W.  BLAKE,  WHO  HAS  JUST  ROUNDED  OUT  THIRTY  YEARS 
AS  EDITOR  OF  "ELECTRIC  RAILWAY  JOURNAL,"  AT  HIS  WORK 

became  connected  with  the  Sprague  Electric  Railway  & 
Motor  Company,  handling  advertising  and  publicity 
work.  When  he  joined  the  Street  Raihmy  Journal  staff 
in  1891  the  argument  between  cable  and  electric  advo- 
cates was  at  its  height,  not  to  mention  such  minor 
antagonists  as  the  compressed-air  car,  the  storage-bat- 
tery car,  the  combustion  engine,  etc.  Heavy  electrifica- 
tion of  any  sort,  such  as  the  Baltimore  tunnel  work,  was 
still  four  yeai-s  away.  In  short,  he  entered  this  work 
during  a  period  of  unparalleled  activity  of  invention, 
promotion,  financing  and  construction  in  the  street-rail- 
way field.  In  1894  he  became  editor-in-chief,  with  results 
to  the  paper  that  speak  for  themselves.  For,  as  one 
of  his  long-time  associates  put  it:  "Mr.  Blake  has  in- 
delibly written  his  very  life  into  the  columns  of  the 
Electric  Railway  Journal,  which  stands  as  a  monument 
to  his  thirty  years'  endeavor." 

As  an  editor  Henry  W.  Blake  is  pre-eminent  for  his 
sense  of  fairness,  for  his  well-nigh  universal  knowledge 
of  the  field  and  for  what  editors  among  themselves  call 
"balance" — the  just  apportionment  and  interpretation  of 
news  values.  He  has  always  enjoyed  the  confidence  and 
whole-hearted  co-operation  of  the  publisher  in  the  up- 
building of  the  Journal. 
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To  Discuss  Rural  Service  Problems 
at  Indiana  Meeting 

THE  forty-first  annual  meeting  of  the  Indiana  Engi- 
neering Society  will  be  held  at  the  Claypool  Hotel, 
Indianapolis,  Jan.  27  and  28.  The  first  evening  will  be 
devoted  to  a  joint  meeting  with  the  A.  I.  E.  E.,  A.  S. 
M.  E.  and  Indianapolis  Scientech  Club  with  the  follow- 
ing program:  "Operating  Characteristics  of  Small 
Steam-Driven  Pumps,"  by  L.  V.  Ludy,  Lafayette ;  "Some 
Problems  in  Supplying  Electric  Power  Service  to  Rural 
Communities,"  by  D.  D.  Ewing,  Lafayette;  "Lightning 
Protection  for  Rural  Transmission  Lines,"  by  D.  L. 
Curtner,  Lafayette,  and  "The  New  600,000- Volt  Testing 
Laboratory  at  Purdue  University,"  by  C.  F.  Harding, 
Lafayette. 

Preliminary  Draft  of  Remaining  Water- 
Power  Regulations  Completed 

THE  preliminary  draft  of  the  remaining  water-power 
regulations  has  been  completed  by  0.  C.  Merrill, 
executive  secretary  of  the  Federal  Power  Commission. 
These  regulations  will  form  the  basis  of  discussion  at  a 
public  hearing  which  probably  will  take  place  early  in 
February.  At  that  time  an  opportunity  will  be  given 
to  all  interests  concerned  to  discuss  the  regulations  and 
to  suggest  changes. 


Power-Factor  Correction  Has  Been 
Shown  to  Pay 

A  CAREFUL  study  of  motor  application  in  an  indus- 
tiy  with  a  view  toward  power-factor  correction 
will  usually  produce  rather  startling  results,  P.  T.  Van- 
derwaart,  electrical  engineer  of  the  New  Jersey  Zinc 
Company,  asserted,  in  his  paper  on  "Power-Factor  Cor- 
rection and  Its  Relation  to  Plant  Operation,"  read 
before  the  Philadelphia  Section,  Association  Iron  and 
Steel  Electrical  Engineers,  on  Jan.  8. 

In  plant  No.  1,  a  case  cited  by  Mr.  Vanderwaart,  the 
horsepower  in  motors  released  by  such  a  study  was 
2,640,  while  the  cost  of  new  motors  and  reapplication 
of  old  ones  was  $1,400.  Substation  capacity  to  the  value 
of  $600  was  also  released.  The  power  factor  of  the 
maximum  demand  was  raised  from  76.5  per  cent  to 
82.1  per  cent  through  this  study.  The  saving  in  energy 
is  not  so  important,  as  the  weighted  average  eificiency 
was  only  raised  from  87.7  per  cent  to  88.3  per  cent.  A 
study  of  plant  No.  2  produced  even  better  results,  the 
value  of  motor  horsepower  released  being  $3,400  and 
the  cost  of  making  changes  $1,800.  Substation  capacity 
released  was  valued  at  $700.  Mr.  Vanderwaart  showed 
how  it  was  possible  to  make  such  sui-veys  of  a  plant 
through  the  use  of  record  systems  and  a  liberal  use 
of  instruments.  The  application  and  economies  of  other 
power-factor  correction  methods  were  also  brought  out. 

In  the  discussion  which  followed,  James  Allen,  Coun- 
ties Gas  &  Electric  Company,  said  that  industrial  men 
could  well  afford  to  make  a  study  of  this  kind  as  the 
question  of  rates,  including  power-factor  clauses,  would 
soon  make  it  worth  whilf".  Mr.  Vanderwaart  was  of  the 
opinion,  however,  that  the  power-factor  clauses  were  not 
severe  enough  to  make  it  profitable  to  study  the  question 
from  that  standpoint  alone  and  suggested  that  the  base 
power-factor  requirement  should  be  made  higher  in 
mo.st  cases. 

C.  W.  Pilse,  consulting  engineer,  Philadelphia,  pointed 


out  that  the  spot-welding  load  is  one  which  should  have 
careful  study  because  of  the  transformer  light-load 
characteristics. 

E.  S.  Jeffries,  president  of  the  national  association, 
stated  that  the  body  had  been  asked  by  the  American 
Engineering  Standards  Committee  to  act  as  sponsor  for 
a  standardized  set  of  crane  specifications.  These  speci- 
fications have  been  prepared  by  a  committee  and  will  be 
submitted  to  the  various  sections  of  the  association  for 
suggestions. 


No  Change  in  Control  of  Niagara, 
Lockport  &  Ontario  Power 

A  REPORT  to  the  effect  that  a  substantial  block  of 
stock  of  the  Niagara,  Lockport  &  Ontario  Power 
Company  which  carries  the  controlling  interest  has 
been  sold  to  a  group  of  bankers  representing  the  Gen- 
eral Electric  Company,  the  Aluminum  Company  of 
America  and  the  Schoellkopf  interests  of  Niagara  Falls 
is  stated  by  Fred  D.  Corey,  president  of  the  power 
company,  in  a  telegram  to  the  Electrical  World,  to  be 
untrue.  Mr.  Corey  says  that  none  of  the  above  com- 
panies acquired  any  stock  of  the  power  company.  The 
reports  further  stated  that  the  stock  was  purchased 
from  the  Albright  interests,  which  are  credited  with  con- 
trolling the  company  for  many  years.  Mr.  Corey  said 
in  his  dispatch  that  the  Albright  interests  have  not 
retired  and  that  the  management  of  the  company  is  and 
will  continue  to  be  the  same  as  heretofore. 

The  Niagara,  Lockport  &  Ontario  Power  Company 
is  engaged  in  transmitting  power  to  industrial  plants, 
utilities  and  transportation  companies  in  western  New 
York,  including  Syracuse,  Rochester,  Medina,  Batavia 
and  other  towns  and  villages.  The  company  absorbed 
the  Salmon  River  Power  Company,  with  a  31,680-kva. 
capacity,  three  years  ago  and  leases  from  the  Northern 
New  York  Power  Company  its  12,000-kva.  plant  on  the 
Oswego  River.  It  operates  at  Lyons  a  37,500-kva, 
steam  plant  and  a  smaller  one  of  1,500  kw.  capacity  at 
Auburn.  In  addition,  the  company  purchases  60,000  hp. 
from  the  Ontario  Power  Company. 


Favorable  Report  Expected  on  Water- 
Power  Bill  Personnel  Amendment 

THE  select  committee  on  water  power  of  the  House 
of  Representatives  is  expected  to  report  favorably 
to  the  House  the  Esch  amendment  to  the  water-power 
act,  which  will  enable  the  Federal  Power  Commission  to 
employ  its  own  personnel.  Of  even  greater  importance 
is  the  fact  that  the  amendment  will  make  it  possible 
for  the  commission  to  receive  the  increased  appropria- 
tions which  are  necessary  if  delays  are  to  be  prevented 
in  the  development  of  new  water-power  projects.  In 
his  statement  to  the  committee  as  to  the  necessity  for 
prompt  enactment  of  the  Esch  amendment,  Oscar  C. 
Merrill,  executive  secretary  of  the  commission,  said: 
"One  of  our  jobs  at  the  present  time  is  that  of  valu- 
ing $150,000,000  worth  of  property.  If  the  national 
interest  is  to  be  protected,  men  who  command  high 
salaries  must  be  engaged.  The  Interstate  Commerce 
Commission  pays  salaries  from  $6,500  to  $10,000  for 
positions  of  similar  character.  We  cannot  hope  to  get 
competent  men  for  less.  On  valuation  work  alone  we 
already  have  pending  applications  involving  738,000  hp. 
Among  these  are  the  hydro-electric  developments  on  the 
American  side  of  Niagara  Falls. 
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"If  we  had  all  the  assistance  we  could  properly  use 
and  if  we  were  not  delayed  by  requests  for  hearings, 
it  should  not  take  longer  than  two  or  three  weeks  to 
act  upon  licenses  in  the  Washington  office  after  the 
advertisements  have  been  completed  and  the  field  re- 
ports submitted.  We  would  not  be  justified  in  employ- 
ing a  personnel  enabling  us  to  have  a  hundred  or  more 
field  examinations  made  simultaneously.  It  would  take 
at  least  a  year  to  handle  the  applications  already  before 
the  commission  with  the  personnel  which  we  have  re- 
quested. Under  present  conditions,  our  efforts  must 
be  directed  primarily  toward  completing  the  regulations 
and  preparing  forms  for  applications,  for  permits  and 
for  licenses.  While  we  are  having  field  examinations 
made  as  rapidly  as  possible,  they  must  depend  entirely 
upon  such  field  personnel  as  the  departments  have  avail- 
able for  assignment  to  this  work  over  and  above  their 
own  demands  upon  the  same  personnel.  For  example, 
we  have  sent  to  the  district  engineer  of  the  Forest 
Service  in  San  Francisco  thirty-five  applications  for 
examination  and  report.  If  he  can  complete  them  inside 
of  a  year,  he  is  doing  well." 

Mr.  Merrill's  statement  was  interspersed  with  many 
questions  and  observations  by  members  of  the  commit- 
tee. Repi'esentative  Raker  of  California  and  Represent- 
ative Taylor  of  Colorado  were  insistent  that  govern- 
ment expenses  must  be  curtailed  and  apparently  are 
out  of  sympathy  with  any  increase  in  the  federal  appro- 
priation for  the  Federal  Power  Commission.  Chairman 
Esch  declared:  "This  is  a  poor  place  to  economize.  The 
commission  was  only  organized  recently  and  has  a  large 
field  of  work  before  it.  It  has  not  acquired  its  trained 
personnel  and  cannot  build  up  an  efficient  organization 
without  this  legislation." 


New  York  to  Defend  State's  Rights  in 
Water-Power  Hearing 

THE  Attorney-General  of  the  State  of  New  York  has 
been  directed  by  Governor  Miller  to  test  the  legality 
of  the  federal  water-power  act  relative  to  jurisdiction 
over  boundary  streams.  The  state's  position  will  be 
given  at  the  hearing  later  this  month  at  Washington 
on  granting  licenses  for  power  development  on  the 
Niagara  and  St.  Lawrence  Rivers. 

Governor  Miller  maintains  that  the  authority  invested 
in  the  Federal  Power  Commission  infringes  state  rights. 
This  action  is  expected  to  have  a  distinct  bearing  on  the 
recent  attempts  to  outline  a  state  water-power  policy. 


To  Celebrate  Franklin's  Birthday  Next 
Week  as  Thrift  Week 

NEXT  week,  the  215th  anniversary  of  the  birth  of 
Benjamin  Franklin,  will  be  celebrated  throughout 
the  country  as  Thrift  Week.  This  campaign,  which  is 
being  promoted  by  the  industrial  department  of  the 
Y.  M.  C.  A.  international  committee,  has  an  economic 
program  based  on  the  following  ten-point  financial 
creed:  (1)  Work  and  earn;  (2)  make  a  budget;  (3) 
record  expenditures;  (4)  have  a  bank  account;  (5) 
carry  life  insurance;  C6)  own  your  own  home;  (7) 
make  a  will;  (8)  invest  in  reliable  securities;  (9)  pay 
your  bills  promptly;  (10)  share  with  others. 

To  the  electric  light  and  power  utilities  Thrift  Week 
opens  up  an  opportunity  to  co-operate  in  the  movement 
by  pushing  the  sale  locally  of  electric  utility  securities. 


New  York  Electrical  League 
Elects  Officers 

AT  ITS  annual  meeting  the  New  York  Electrical 
.  League  on  Jan.  12  held  an  election  of  officers  and 
talked  over  business  of  the  coming  year.  James  R. 
Pollock  was  re-elected  president,  while  James  H.  Mc- 
Graw  was  elected  first  vice-president,  James  H.  Betts 
second  vice-president,  J.  Wynne  Jones  secretary,  and 
L.  L.  Strauss  treasurer.  Directors  elected  for  two  years 
were  Walter  Neumuller,  F.  H.  Leggett,  Harry  M.  Wal- 
ter and  L.  L.  Strauss.  James  H.  Betts  was  appointed 
chairman  of  the  advisory  committee  and  A.  L.  Bush 
chairman  of  the  membership  committee. 


General  Electric's  Merchandising 
Conference  Started 

A  MERCHANDISING  conference — sales,  service  and 
advertising — with  its  distributers,  dealers  and  rep- 
resentatives, was  started  in  Newark,  N.  J.,  last  Monday 
by  the  General  Electric  Company  and  its  associated 
companies — the  Edison  Lamp  Wox-ks,  Duplex  Lighting 
Works,  Ivanhoe-Regent  Works,  Sprague  Electric  Works, 
Edison  Electric  Appliance  Company,  Electric  Vacuum 
Cleaner  Company,  Hurley  Machine  Company  and  the 
Trumbull  Electric  Works.  While  it  provides  a  method 
of  presenting  to  General  Electric  distributing  jobbers 
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MODEL  WORKING  INDUSTRIAL  EXHIBIT 

and  retailers  first-hand  data  pertaining  to  the  products 
manufactured  by  these  companies,  the  conference  has 
at  the  same  time  the  fundamental  principle  of  boosting 
the  sale  and  use  of  electrical  supplies  and  wiring  ma- 
terials with  a  view  to  overcoming  the  impression  in 
some  circles  that  the  electrical  industry  is  in  for  a 
period  of  dull  business. 

The  plan  embraces  a  trip  covering  the  entire  United 
States,  and  meetings  are  scheduled  through  the  first 
week  in  May.  Specialists  from  the  companies  named 
will  cover  the  various  lines  represented  by  means  of 
talks,  demonstrations  and  slides  and  for  properties  will 
use  an  industrial  lighting  display,  a  miniature  show 
window  and  a  revolving  stage,  14  ft.  x  12  ft.  and  12  ft. 
high,  for  display  of  the  wiring  and  lighting  of  machine- 
tool  work,  rooms,  etc.  By  dividing  the  exhibit  into  an 
upper  and  lower  part  it  has  been  made  possible  to  show 
the  applications  under  different  schemes  of  lighting. 

A  three-day  conference  has  just  closed  in  New  York 
City. 
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Maryland  Electricians  Must  Give 
Thousand-Dollar  Bond 

r'J  ACCORD  with  new  regulations  as  adopted  by  the 
Maryland  State  Board  of  Electrical  Examiners  and 
Supervisors,  effective  Jan.  1,  all  master  electricians  in 
the  ;  tate  who  install  electrical  work  of  any  kind  must 
give  a  bond  for  $1,000.  This  is  to  insure  absolute  re- 
sponsibility for  defective  wiring.  Under  the  new  pro- 
vision, any  person  who  discovers  within  a  year  after 
the  completion  of  an  installation  that  such  wiring  was 
defective  can  appeal  to  the  board  for  damages.  Frank 
Stark  is  president  of  the  board,  G.  W.  Wilkinson  treas- 
urer and  A.  B.  James  secretary.  Other  members  are 
Robert  E.  Cooney  and  G.  E.  Painter. 


New  Head  of  California  Commission 
for  Even  Justice  to  All 

ON  JAN.  1  Chester  H.  Rowell,  for  many  years  editor 
of  the  Fresno  (Cal.)  Republican,  took  up  his  duties 
as  president  of  the  California  State  Railroad  Commis- 
sion, succeeding  E.  0.  Edgerton.  In  his  acceptance  of 
the  appointment  Mr.  Rowell  said:  "In  accepting  the 
appointment  as  Railroad  Commissioner  tendered  by  Gov- 
ernor Stephens  I  do  so  with  no  illusions  as  to  its 
responsibilities  and  difficulties.  It  makes  a  considerable 
and  unexpected  change  in  my  personal  plans,  but  I  hope 
that  there  will  be  opportunity  for  usefulness  enough 
to  justify  it.  If  we  so  restrict  the  utilities  that  their 
securities  cannot  command  private  capital,  there  will  be 
no  choice  but  to  provide  that  capital  out  of  the  public 
taxes.  On  the  other  hand,  if  we  tJermit  these  public 
monopolies  by  overcharges,  inefficiency,  extravagance  or 
fictitious  capitalization  to  exploit  the  people,  the  demand 
for  premature  public  ownership  will  become  irresistible. 
The  only  safety  is  in  even-handed  justice.  This,  I  am 
confident,  is  the  policy  of  my  colleagues  on  the  commis- 
sion, and  it  will  be  mine.  The  time  has  come  in  the 
public  regulation  of  public  utilities  when  even  justice 
both  to  the  utilities  and  to  the  public  is  vital.  To  give 
the  utilities  either  too  much  or  too  little  would  be  to 
precipitate  public  ownership  before  its  time." 


Interest  in  the  Sheldon  Memorial 
Foundation  Growing 

INTEREST  and  activity  are  growing  in  the  Sheldon 
Memorial  Foundation.  The  aim  is  to  establish  a 
fund  of  $100,000,  the  annual  income  of  which  is  to  go 
toward  the  founding  of  a  chair  in  electrical  engineering 
at  the  Brooklyn  Polytechnic  Institute,  where  Dr.  Shel- 
don spent  the  thirty  years  preceding  his  death  in  or- 
ganizing and  enlarging  the  department  of  electrical 
engineering. 

The  movement  for  a  memorial  foundation  was  author- 
ized and  started  at  the  Sheldon  memorial  exercises  held 
last  November  in  the  United  Engineering  Societies 
Building,  under  the  direction  of  a  committee  of  which 
T.  C.  Martin  was  chosen  chairman. 

An  active  campaign  was  started  by  these  representa- 
tives in  December  to  secure  pledges  and  funds.  Pledges 
from  members  of  the  professional  societies,  and  from 
the  Polytechnic  trustees,  alumni,  students  and  friends, 
have  already  been  received  and  amount  to  approximately 
$25,000.  Of  this  upward  of  $6,000  has  so  far  been 
paid  in. 


The  treasurer  of  the  fund,  Charles  E.  Potts,  is 
one  of  Dr.  Sheldon's  former  students  and  a  trustee  of 
the  Polytechnic  Institute.  He  is  receiving  pledges  and 
contributions  daily  at  his  office  at  81  Franklin  Street, 
New  York  City. 

Possibility  of  Repeal  of  New  York 
Franchise  Tax  Law 

A  STUDY  is  being  made  by  New  York  State  legis- 
lators of  the  special  franchise  tax  on  public  utility 
companies  within  the  state.  This  tax  nets  the  state 
about  $14,000,000.  Litigation,  however,  is  being  en- 
countered continually,  and  other  costs  incidental  to  the 
collection  of  this  tax  are  believed  to  be  so  high  as  to 
offset  the  revenue  derived.  There  appear,  therefore,  to 
be  possibilities  that  a  report  will  be  presented  to  the 
State  Legislature  recommending  the  repeal  of  this  tax. 
The  principal  yield  comes  from  traction  companies 
and  water,  light,  heat,  power  and  electric  companies, 
which  contribute  about  $10,000,000  a  year. 


J.  E.  Aldred  Lectures  at  Johns  Hopkins 
Begin  Next  Week 

NINE  lectures — three  each  in  civil,  electrical  and 
mechanical  engineering — are  to  be  given  in  1921 
in  the  department  of  engineering  of  Johns  Hopkins 
University  as  a  course  founded  by  J.  E.  Aldred  for 
"furthering  and  improving  undergraduate  instruction 
in  the  methods  and  problems  of  the  practice  of  engi- 
neering." These  lectures,  which  presuppose  an  ele- 
mentary rather  than  an  extensive  knowledge  of  under- 
lying theory,  will  be  held  on  Wednesdays  at  4.15  p.m. 
in  the  civil  engineering  building  of  the  university  and 
will  be  open  to  the  public.  The  thi-ee  electrical  lectures 
will  be  as  follows:  Jan.  19,  "Electricity  Supply  Systems 
in  Large  Cities,"  by  Philip  Torchio,  chief  electrical 
engineer  New  York  Edison  Company;  Feb.  9,  "Radio 
Telephony,  Its  Principles  and  Use,"  by  John  V.  L. 
Hogan,  manager  International  Radio  Telegraph  Com- 
pany; March  2,  "Recent  Advances  in  Long-Distance 
Telephony,"  by  Dr.  F.  B.  Jewett,  chief  engineer  West- 
ern Electric  Company.  Azell  Ames,  engineer  Kerite 
Insulated  Wire  &  Cable  Company,  will  lecture  on  "Rail- 
road Signaling"  on  Jan.  26. 


Another  French  Super-Radio  Station 

THE  cornerstone  has  just  been  laid  for  a  super 
radio  station  at  Sainte-Assise,  France,  which  is 
termed  "the  most  powerful  radio  station  in  the  world." 
Engineering  details  are  still  lacking,  but  it  is  said 
that  this  station  will  communicate  with  all  parts  of 
the  world.  Although  the  report  states  that  two  instru- 
ments will  send  24,000  words  hourly,  or  200  words  per 
minute  for  one  instrument,  this  is  considered  by  rep- 
resentative radio  engineers  in  this  country  to  be  possible 
only  under  the  most  favorable  conditions.  Receiving 
and  deciphering  speed  is  also  reported  to  be  200  words 
per  minute  per  instrument.  The  antennas  will  be  sup- 
ported on  sixteen  towers  820  ft.    (250  m.)    high. 

The  station  is  being  built  for  the  Compagnie  Generale 
de  Telegraphie  sans  Fil  (General  Wireless  Telegraph 
Company),  the  capital  investment  being  70  per  cent 
French  and  30  per  cent  English.  The  company  has  a 
working  agreement  with  the  Radio  Corporation  of 
America. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Kansas  City  Planning  Electrical 
Show. — Kansas  City,  Mo.,  will  hold  an 
electrical  show  at  Convention  Hall), 
April  18  to  21,  1921,  inclusive.  The 
show  will  be  held  under  the  manage- 
ment of  the  Electrical  Trades  Expo- 
sition Company.  Sam  Furst  is  the 
manager  of  the  exposition  company 
and  will  direct  the  electrical  show. 

Oklahoma  Railroad  Electrified. — The 
Northeast  Olilahoma  Railroad,  running 
from  Miami  to  Century,  in  that  state, 
via  Cardin,  Picher  and  other  points, 
with  a  total  length  of  15  miles,  has, 
according  to  a  report  from  Miami, 
completed  reconstruction  and  is  now- 
operating  its  line  entirely  with  elec- 
tric equipment,  steam  and  gasoline 
motive    power    having    been    discarde'.'. 

Hydro-Electricity  on  Small  Scale 
Helps  Neighboring  Farmers. — In  the 
vicinity  of  Weyers  Cave,  Va.,  says  the 
Manufacturers'  Record,  a  500-hp.  hy- 
dro-electric plant  has  been  completed  on 
the  Shenandoah  River,  where  a  20-ft. 
head  of  water  is  available  without  dam 
construction.  A  feature  of  this  plant 
is  that  the  farmers  of  the  neighbor- 
hood will  be  in  a  position  to  take  full 
advantage  of  the  conveniences  which 
electric  power  provides. 

Southern  California  Increases  Capi- 
tal.— To  obtain  funds  with  which  to 
finance  hydro-electric  power  develop- 
ments on  the  San  Joaquin  and  Kern 
Rivers  and  to  make  additions  to  its 
transmission  and  distribution  systems, 
the  Southern  California  Edison  Com- 
pany has  applied  to  the  Railroad  Com- 
mission of  California  for  authority  to 
make  a  bond  issue  of  $10,000,000  and  to 
issue  100,000  shares  of  common  capital 
stock,  par  value  $100.  In  connection 
v/ith  the  stock  application  the  company 
sets  up  the  claim  that  the  cost  of  its 
operative  properties,  as  of  Oct.  31,  1920, 
is  $102,394,923.80. 

British  Electricity  Commissioners' 
Activities. — Thirteen  electricity  districts 
have  up  to  the  present  been  provision- 
ally determined  by  the  Electricity  Com- 
mission appointed  a  year  or  so  ago  by 
the  British  govemment.  The  last  of 
these,  known  as  the  South  Wales  dis- 
trict, is  one  of  the  largest  yet  outlined, 
its  extreme  dimensions  being  70  miles 
by  100  miles  and  there  being  included 
within  its  boundaries  one  distribution 
company  with  a  connected  load  of  48,- 
000  hp.,  as  well  as  three  large  municipal 
undertakings.  According  to  the  London 
Engineer,  however,  local  jealousies  have 
worked  up  to  the  present  to  prevent 
the  consummation  of  centralized  con- 
trol in  any  of  the  districts  set  up. 


Five- Year  Technical  Courses  Favored. 

— Dean  Mitchell  of  the  faculty  of  ap- 
plied science  and  engineering.  Univer- 
sity of  Toronto,  Canada,  has  gone  on 
record  in  favor  of  increasing  the  length 
of  technical  courses  to  five  years,  main- 
taining that  present-day  demands  for 
specialized  instruction  cause  constantly 
increasing  difficulty  in  providing  the 
requisite  instruction  within  a  four-year 
period. 

Nipigon  Hydro-Electric  Plant  in  Serv- 
ice.— The  city  of  Port  Arthur,  Ontario, 
at  the  head  of  Lake  Superior,  is  now 
supplied  with  power  from  the  Nipigon 
development  of  the  Hydro-Electric 
Power  Commission  of  Ontario,  which 
has  recently  been  placed  in  service. 
This  plant,  which  is  at  Cameron's  Falls, 
has  a  present  rating  of  25,000  hp.  and 
an  ultimate  rating  of  75,000  hp.  Power 
is  generated  at  12,000  volts  and  stepped 
up  110,000  volts  for  transmission.  The 
plant  has  been  two  years  in  building. 

Distribution  Wire  Embedded  in 
Branch  of  Tree. — The  section  of  110- 
volt  distribution  wire  which  is  shown 
here  was  not  deliberately  strung 
through  the  center  of  a  tree  limb.  Its 
odd  position  was  the  result  first  of  the 
wire  rubbing  against  the  limb  and  then 
of  the  limb  growing  around  the  wire. 
The  limb  appears  to  have  a  growth  of 
approximately  nine  years,  and  it  is  esti- 
mated the  wire  has  passed  through  the 


center  of  it  for  at  least  seven  years. 
This  unusual  condition  was  found  by 
the  trouble  gang  of  the  British  Colum- 
bia Electric  Railway  Company  when 
inspecting  distribution  lines  recently 
in  Vancouver,  B.  C.  A  citizen  had 
pruned  the  trees  on  the  boulevard  in 
front  of  his  house  and  had  cut  the  limb 
above  and  below  the  wire  and  left  the 
portion  shown  here  suspended  in  the 
air.  When  the  trouble  gang  found  it 
they  cut  the  wire  on  each  side  of  the 
limb  and  turaed  the  severed  part  into 
the  office  embedded  in  the  wood. 

"Accident  Prevention  Week"  in  Balti- 
more.— From  Nov.  4  to  Nov.  10  last  the 
Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore  observed 
an  "accident  prevention  week,"  and  the 
latest  issue  of  the  house  organ  of  the 
company  announces  that  during  that 
week  there  was  not  one  accident  of  a 
serious  nature  to  an  employee  and  only 
eight  trifling  accidents.  No  personal 
injury  of  any  kind  was  sustained  by 
any  member  of  the  public  for  which 
the  company  could  be  held  responsible, 
and  only  two  slight  injuries  to  the 
property  of  citizens  were  recorded, 
these  being  caused  by  vehicle  collisions. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


New  York  Electrical  Society. — At  the 

regular  meeting  of  this  society  held 
on  Wednesday  last,  Jan.  12,  Past-Presi- 
dent Henry  L.  Doherty  gave  a  talk  on 
"Benjamin  Franklin  and  Modern  Ideas 
of  Thrift." 

Engineering  Society  of  Akron,  Ohio. 
— The  Electrical  Section  of  this  society 
is  scheduled  to  meet  on  Wednesday 
evening,  Jan.  26,  when  E.  H.  McFar- 
land,  turbine  expert  of  the  American 
Gas  &  Electric  Company,  New  York,  will 
describe  the  Windsor  (W.  Va.)  power 
plant. 

February  Meetings  of  A.  I.  and  S. 
E.  E. — Meetings  of  the  various  sections 
of  the  Association  of  Iron  and  Steel 
Electrical  Engineers  are  scheduled  for 
next  month  as  follows:  Philadelphia 
Section,  Saturday,  Feb.  5,  "Review  of 
Cost  of  Rolling  Steel  in  Various  Mills," 
by  G.  E.  Stoltz,  engineer  in  charge  of 
steel-mill  division,  general  engineering 
department  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pitts- 
burgh, Pa.  Cleveland,  Monday,  Feb. 
14,  "Scientific  Combustion  Control  for 
Boiler  Furnaces,"  by  M.  G.  Benjamin, 
Benjamin  Engineering  Company,  Cleve- 
land. Pittsburgh,  Saturday,  Feb.  19, 
"Reliability  of  Steam  and  Electrical  Ap- 
plications in  the  Iron  and  Steel  Indus- 
try," by  B.  G.  Fernald,  consulting  en- 
gineer. New  York  City.  Chicago,  Sat- 
urday, Feb.  19,  "Steel  Making,"  by  John 
Sullivan,  Wisconsin  Steel  Company, 
South  Chicago,  111.  Birmingham,  Sat- 
urday, Feb.  19,  "Electrical  Features  of 
the  Chickasaw  Shipbuilding  Plant,"  by 
H.  T.  White,  chief  electrician  Chickasaw 
Shipbuilding  Company,  Mobile,  Ala. 


Coming    Meetings    of    Electrical    and 
Other  Technical  Societies 

Association  of  Iron  and  Steel  Electrical  En- 
gineer.?— Chicago  Section,  Jan.  15  ; 
Pittsburgh  Section,  Jan.  15  ;  Birming- 
ham Section,  Jan.  27  :  Pliiladelpliia  Sec- 
tion, Feb.  5  ;  Cleveland  Section,  Feb.  14. 

Iowa  Engineering  Society  —  Des  Moines, 
Jan.  18-20. 

Wisconsin  State  Association  of  Electrical 
Contractors  and  Dealers- — -Milwaukee, 
Jan.  19  and   20. 

American  Society  of  Civil  Engineers — New 
York,  Jan.  19. 

American  Washing  Machine  Association — 
Chicago.  Jan.  19  and  20. 

American  Institute  of  Electrical  Engineers 
■ — -Pittsfleld  Section,  Jan.  20 ;  Chicago 
Section,  Jan.    24. 

Western  Association  of  Electrical  Inspect- 
tors — Detroit.  Jan.  25-27.  (For  pro- 
gram see  issue  of  Jan.   1.  page  58.) 

.Vssociation  of  Municipal  Electrical  Utilities 
of  Ontario — Toronto.  Jan.   27  and  28. 

A.  I.  E.  E.  (New  York  Section)  and  A.  S. 
M.  E.  (Metropolitan  Section)  — New 
York,   Jan.    28. 

A.  I.  E.  B. — Midwinter  convention,  New 
York,  Feb.  16-18.  (For  program  see 
issue  of  Jan.  8,  page  111.) 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Iron  Wire  Not  Necessarily  Proof  of 
Imprudent  Construction. — A  line  loss  of 
10  per  cent  due  to  the  use  of  a  trans- 
mission line  of  iron  wire  does  not,  in 
the  opinion  of  the  Missouri  Public 
Serv'ice  Commission,  necessarily  show 
imprudent  construction  where  the  line 
was  erected  during  the  war  period  when 
copper  wire  was  virtually  unobtainable. 

Reduced  Rates  to  City. — It  is  within 
the  jurisdiction  of  the  Missouri  Public 
Service  Commission,  a  recent  decision 
of  that  body  holds,  to  fix  rates  for  a 
municipality  at  a  lower  level  than  rates 
charged  to  private  consumers  in  a  case 
where  the  municipality  is  without  suf- 
ficient financial  resources  to  meet  its 
proportion  of  the  necessary  increase  in 
rates. 

Minimum  Bill  as  a  Demand  Charge. 
— An  electric  company  may  not,  ac- 
cording to  a  decision  of  the  Board 
of  Railroad  Commissioners  of  North 
Dakota,  apply  and  authorize  a  mini- 
mum charge  as  a  maximum-demand 
charge  where  the  motors  served  have 
never  been  tested  as  to  their  service 
requirements  but  the  company  has 
endeavored  arbitrarily  to  apply  the 
minimum-service  charge  as  a  constant 
maximum-demand  charge. 

What  Constitutes  Reasonable  Exten- 
sions.— Passing  on  the  question  of  what 
constitutes  a  reasonable  demand  for  the 
extension  of  electric  service  as  obli- 
gated by  acceptance  of  a  franchise,  the 
Missouri  Public  Service  Commission  has 
found  that  the  construction  of  an  exten- 
sion to  cost  $396  at  the  sole  expense  of 
the  utility  to  serve  a  consumer  with 
anticipated  bills  of  $1.50  is  not  reason- 
able. An  expenditure  of  $2.59  by  the 
utility  in  making  a  1,000-ft.  extension  is 
deemed  reasonable  upon  condition  that 
the  consumer  served  shall  construct  the 
portion  thereof  upon  private  premises 
(375  ft.)  and  guarantee  for  five  years  a 
monthly  use  of  service  costing  $2.50. 

Disputed  Bill  for  Past  Services  Not 
Sufficient  Reason  for  Refusal  to  Serve. 

— Upon  the  deposit  by  consumer  of  an 
amount  estimated  to  represent  the 
maximum  amount  of  service  that  would 
be  required  for  any  one  month  an  elec- 
tric company  was  ordered  by  the  North 
Dakota  Board  of  Railroad  Commis- 
sioners to  reinstall  service  for  a  cus- 
tomer who  had  been  disconnected  from 
the  company's  system  for  refusing  to 
pay  a  disputed  bill  for  past  services. 
The  commission  found  that  it  had  no 
jurisdiction  to  pass  upon  the  correct- 
ness of  the  bill,  which  was  in  the 
amount  of  $60  for  accumulated  mini- 
mum service  charges  for  a  10-hp.  motor 
for  six  months  during  which  no  elec- 


tricity had  been  used.  The  rate  of  $1 
per  horsepower  per  month,  the  com- 
mission declared,  however,  to  be  a  rea- 
sonable minimum  charge. 

Charges  for  Service  Connections. — 
Complaints  against  new  rules  and  reg- 
ulations for  service  connections  adopted 
by  the  Public  Service  Electric  Company 
of  New  Jersey  were  made  to  the  Board 
of  Public  Utility  Commissioners,  which 
declared  them  unjust  and  unreasonable. 
The  commission  held  the  reasonable 
charge  to  be  the  cost  to  the  company 
of  the  connections,  and  that  the  com- 
pany should  continue  its  former  policy 
of  making  no  charge  whatever  under 
certain  conditions.  "Long  and  expen- 
sive constructions  for  the  benefit  of 
individuals  whose  use  of  the  facilities 
would  be  insufficient  to  pay  interest  on 
the  capital  expenditure  and  provide  for 
depreciation  are  quite  different  from 
the  connection  of  premises  located 
alongside  the  distributing  system,"  the 
commission  said.  "The  rule  previously 
in  force  providing  for  a  charge  for 
service  connections  beyond  a  distance 
which  would  include  the  great  majority 
of  those  desiring  service  does  not  seem 
unreasonable.  On  the  other  hand,  the 
propriety  of  the  new  rule  requiring  the 
payment  of  a  fixed  sum  by  all  those 
connected  and  within  the  former  free 
limit  is  open  to  serious  question."  The 
commission  recommended  a  refund  of 
charges  already  paid,  but  did  not  make 
an  order  to  that  effect  because  of  lack 
of  jurisdiction  over  reparation. 

Defense  of  the  Service  Charge. — The 
New  York  Public  Service  Commission, 
Second  District,  recently  made  these 
observations  on  the  service  charge: 
"The  service  charge  as  the  term  is 
herein  used  is  a  uniform  charge  to  all 
consumers.  The  service  charge  is  not 
new,  although  it  has  not  as  yet  come 
into  general  use.  It  is  sometimes  called 
a  readiness-to-serve  charge  and  some- 
times a  consumer's  charge.  Its  real 
nature  does  not  seem  to  be  generally 
understood  by  consumers,  and  unless  it 
is  understood  it  appears  to  them  to  be  a 
mere  arbitrary  imposition  in  addition 
to  the  regular  price  also  paid  for  what 
they  consider  the  service  supplied.  It 
differs  from  the  familiar  minimum 
charge  in  that  it  is  imposed  on  every 
consumer."  The  minimum  charge,  the 
commission  continues,  "was  intended  to 
serve  the  same  purpose  as  the  service 
charge,  but  only  did  so  to  a  limited 
extent  and  in  a  very  crude  manner. 
Its  advent  was  greeted  by  an  enormous 
storm  of  disapproval  on  the  part  of  con- 
sumers. Its  injustice  was  vehemently 
asserted,  and  because  of  its  partial  and 
discriminating  effect  the  attack  was  not 
without  foundation.  It  had  sufficient 
reason  behind  it  to  enable  it  to  resist 
the  attack.  It  is  now  all  but  univer- 
sal where  the  service  charge  is  not  ap- 
plied, and  it  is  an  interesting  fact  that 
those  who  now  resist  the  service  charge 
are  strenuous  advocates  of  the  minimum 
charge — some  of  them  probably  merely 
because  they  are  accustomed  to  it, 
others  for  reasons  worked  out  as  ap- 
plied to  their  own  bills  by  means  of 
a  lead  pencil  and  a  pad  of  paper." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Powers  of  Indiana  Public  Service 
Commission. — Under  the  statute  fixing 
the  powers  of  the  Public  Service  Com- 
mission, the  Supreme  Court  of  Indiana 
found,  in  Public  Service  Commission  vs. 
Girton,  the  commission  may  fix  and  in  a 
proper  case  increase  the  rates  charged 
by  any  public  utility  on  its  petition  for 
relief,  so  far  as  the  Legislature  has 
constitutional  power  to  grant  such  au- 
thority. A  contract  of  sale  of  telephone 
lines  by  individuals  to  a  corporation 
providing  that  the  charges  to  sub- 
scribers should  not  be  increased  except 
by  consent  of  the  sellers  did  not  de- 
prive the  commission  of  authority  to 
increase  the  telephone  company's  rates. 
(128  N.  E.  690.)* 

Estimating  Overcharges  Due  to  De- 
fective Meter. — In  a  suit  brought  by  the 
Board  of  Commissioners  of  Owen 
County,  Ind.,  against  the  Spencer  Light, 
Heat  &  Power  Company  to  recover  al- 
leged overcharges  due  to  a  defective 
meter  in  the  County  Court  House,  the 
Appellate  Court  of  Indiana  refused  to 
overrule  the  verdict  found  for  the  plain- 
tiff by  the  lower  court.  Evidence  that 
an  electric  meter  registered  more  en- 
ergy than  was  consumed  and  that  the 
difference  in  charges  for  the  same 
amount  of  service  before  and  after  the 
meter  was  replaced  would,  if  deducted 
from  the  charges  during  the  time  the 
meter  was  in  use,  exceed  the  amount 
awarded  by  the  jury  was,  the  court 
held,  sufficient  to  support  the  verdict. 
(128  N.  E.  700.) 

Orders  for  Spot  Fuel  Cannot  Be  Filled 
While  Contract  Deliveries  Are  Not 
Made.  —  The  United  States  Supreme 
Court  has  refused  to  review  the  case 
of  Producers'  Coke  Company  vs.  Mc- 
Keefrey  Iron  Company,  in  which  the 
coke  company  sought  in  the  Pennsyl- 
vania federal  courts  to  upset  a  ver- 
dict for  $60,000  damages  brought 
against  it  because  of  its  failure  to  sup- 
ply the  iron  company  with  coke  ac- 
cording to  contract  terms  during  the 
shortage  of  cars.  The  coke  company 
took  refuge  in  a  clause  in  the  contract 
stating  that  in  case  of  a  car  shortage 
£,hipments  should  be  divided  from  time 
to  time  in  fair  proportion  on  all  orders, 
but  the  iron  company  contended  that 
the  coke  company  had,  while  failing  to 
fill  its  contract  obligations,  disposed 
of  large  quantities  of  coke  for  imme- 
diate delivery  at  enormous  prices.  The 
trial  courts  held  that  spot  customers 
of  this  nature  were  not  entitled  to 
share  with  contract  customers. 


•The  left-hand  numbers  refer  to  the 
volume  and  the  right-hand  numbers  to  the 
page   of  the   National   Reporter   System. 
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Men  of  the  Industry 

Changes  in  Personnel,  Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


F.   A.   Leach,   Jr.,   who   has   recently 
been  elected  to  a  vice-presidency  of  the 
Pacific   Gas   &   Electric   Company,   San 
Francisco,  will  have  charge  of  the  com-  ' 
mercial    activities,    the    publicity    work 


and  the  district  organizations  of  the 
company.  Mr.  Leach  is  a  native  of 
California,  where  he  was  born  in  1871 
and  where  he  attended  the  public 
schools.  For  several  years  he  was  en- 
gaged in  newspaper  work  in  Oakland, 
and  in  1898  he  was  employed  by  the 
Oakland  Gas,  Light  &  Heat  Company, 
rising  through  the  position  of  auditor 
to  become  manager  in  1904,  when  that 
company  was  absorbed  into  the  Cali- 
fornia Gas  &  Electric  Corporation. 
When  the  latter  company  became  part 
of  the  present  Pacific  Gas  &  Electric 
Company  Mr.  Leach  was  continued  as 
district  manager,  and  he  held  that  posi- 
tion until  his  recent  promotion. 

Henry  L  Harriman,  president  of  the 
New  England  Power  Company,  Boston, 
has  been  elected  vice-chairman  of  the 
Massachusetts  Commission  on  Foreign 
and  Domestic  Commerce. 

William  McNeil,  formerly  assistant 
general  manager  of  the  Western  Power 
Company,  Vancouver,  B.  C,  has  been 
promoted  to  the  position  of  general 
manager,  succeeding  R.  F.  Hayward. 

J.  A.  Todd,  formerly  superintendent 
of  electric  distribution  of  the  Consoli- 
dated Light  &  Power  Company, 
Kewanee,  111.,  has  been  promoted  to 
the  position  of  general  superintendent 
of  the  company. 

"W.  H.  Corddy,  heretofore  a  member 
of  the  engineering  staff  of  Gannett, 
Seelye  &  Fleming,  consulting  engineers 


at  Harrisburg,  Pa.,  has  been  appointed 
manager  of  the  Memphis  (Tenn.)  office 
of  that  firm. 

Charles  B.  Hart,  superintendent  of 
the  light  and  power  department  of  the 
Indiana  Service  Corporation  of  Fort 
Wayne,  Ind.,  has  resigned  to  engage  in 
another  line  of  business  with  his 
brother,  Oliver  J.  Hart,  in  Chicago. 
Mr.  Hart  has  been  with  the  company 
first  in  a  clerical  capacity  and  later  in 
the  sales  department  as  superintendent 
since  1902. 

E.  B.  Neiswanger,  chief  engineer  of 
the  Texas  Power  &  Light  Company, 
Dallas,  Tex.,  has  resigned  to  become 
president  of  the  American  Fuel  Cor- 
poration. Mr.  Neiswanger  will  have 
active  charge  of  the  new  company's 
work  in  developing  the  lignite  fields 
in  Freestone  County,  Tex.  He  leaves 
the  Texas  Power  &  Light  Company 
after  eight  years  of  service. 

Chester  H.  Rowell  has  been  appointed 
to  the  California  State  Railroad  Com- 
mission to  succeed  Chairman  E.  O. 
Edgerton.  Simultaneously  Governor 
Stephens  announced  the  reappointment 
of  Commissioner  Harry  B.  Loveland, 
the  oldest  member  of  the  commission 
in  point  of  service,  to  another  term  of 
six  years.  Both  of  these  terms  began 
Jan.  1.  Mr.  Rowell  is  a  graduate  of 
the  University  of  Michigan  and  served 
in   the   United   States    House   of   Rep- 


A.  H.  Markwart  has  i-ecently  been 
appointed  to  the  position  of  director  of 
engineering  of  the  Pacific  Gas  &  Elec- 
tric Company  of  San  Francisco,  where 
he  will  have  general  charge  of  all  the 
company's  engineering  work.  Mr.  Mark- 
wart was  born  in  Illinois  in  1880,  and 
after  graduation  from  the  University 
of  California  in  1903  he  spent  a  short 
time  with  the  Pacific  Construction  Com- 
pany as  civil  engineer.  From  1904  to 
1906  he  was  assistant  civil  engineer  for 
the  California  Gas  &  Electric  Com- 
pany (now  the  Pacific  Gas  &  Electric 
Company).  Following  this  he  was 
chief  engineer  and  manager  of  the 
Syndicate    Water    Company,    Oakland, 


resentatives  from  1899  to  1901.  In 
1898  Mr.  Rowell  became  editor  of  the 
Fresno  (Cal.)  Republican,  which  posi- 
tion he  held  until  the  latter  part  of 
1920,  when  he  became  a  member  of 
the  United  States  Shipping  Board. 


Cal.,  and  later  vice-president  and  man- 
ager Richmond  (Cal.)  Water  Company. 
From  1907  to  1912  he  was  a  member 
of  the  civil  engineering  firm  of  Gallo- 
way &  Markwart,  who  practiced  ex- 
tensively in  hydro-electric  plant  engi- 
neering and  irrigation  projects.  From 
1912  to  1915  Mr.  Markwart  was  chief 
of  construction  of  the  Panama-Pacific 
International  Exposition,  after  which, 
from  1915  to  1917,  he  resumed  his  for- 
mer connection  with  the  firm  of  Gallo- 
way &  Markwart.  During  the  war 
period  he  entered  into  shipbuilding 
work  and  was  general  manager  of  the 
Clyde  company  on  behaK  of  the  United 
States. 

Alfred  Swan,  well-known  inventor  of 
incandescent  electric  lamp  devices,  was 
a  guest  of  honor  on  the  occasion  of  his 
eighty-fifth  birthday,  Dec.  30,  at  a  ban- 
quet given  by  his  friends  and  associates 
connected  with  the  Edison  Lamp  Works 
of  the  General  Electric  Company,  Har- 
rison, N.  J. 

G.  S.  Pritchard  has  joined  the  sales 
force  of  the  line  materials  division  of 
W.  N.  Matthews  &  Brothei-,  Inc.  Mr. 
Pritchard  was  connected  with  the 
Western  Electric  Company  for  eleven 
years,  the  first  six  years  having  been 
spent  at  the  Hawthorne  factory.  For 
five  years  he  has  been  with  the  Chicago 
office  of  the  Western  Electric  as  line 
construction  specialist  and  sales  spe- 
cialist on  street-lighting  equipment. 
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Edward  S.  Jenison  has  been  appointed 
acting  general  sales  manager  of  the 
Goulds  Manufacturing  Company,  Sen- 
eca, N.  Y.,  succeeding  W.  E.  Dickey, 
who  has  resigned.  For  the  last  five 
years  Mr.  Jenison  has  been  manager 
of  the  company's  Philadelphia  office. 

C.  \V.  Yerger  has  been  appointed 
New  England  district  sales  manager 
of  the  Cutler-Hammer  Manufacturing 
Company  at  Boston,  Mass.  Mr.  Yerger 
has  been  in  the  employ  of  the  company 
for  about  thirteen  years,  in  both  fac- 
tory and  sales  work,  and  recently  was 
on  the  staff  of  the  Igranic  Company, 
Ltd.,  of  England. 

P.  S.  Klees,  formerly  sales  manager 
and  vice-president  of  the  Franklin 
Electric  Manufacturing  Company  and 
more  recently  with  the  Pierce  Fuse 
Company  of  Buffalo,  N.  Y.,  has  been 
appointed  district  manager  for  the 
Tubular  Woven  Fabric  Company  in  its 


New  York  territory,  which  comprises 
the  States  of  New  York,  New  Jersey, 
Delaware,  Maryland  and  Virginia  as 
well  as  the  District  of  Columbia  and 
the  western  half  of  Pennsylvania.  Mr. 
Klees'  headquarters  will  be  at  52 
Vanderbilt  Avenue,  New  York,  the  new 
office  of  the  company  in  that  city. 

Charles  W.  Leber  has  resigned  as 
sales  manager  of  the  American  Radio  & 
Research  Corporation,  with  which  he 
has  been  connected  since  1917,  first  as 
representative  for  war  radio  sales  and 
later  in  charge  of  the  sales  and  adver- 
tising departments  in  New  York  City. 
The  lines  handled  by  Mr.  Leber  included 
government  radio  apparatus,  amateur 
radio  ai)paratus  and  small  fractional- 
horsepower  motors.  During  1916  and 
1917  he  was  industrial  power  represent- 
ative of  the  central  division,  Public 
Service  Corporation  of  New  Jersey. 
From  1912  to  191.5  Mr.  Leber  was  with 
the  Marconi  Wireless  Telegraph  Com- 
pany, serving  during  1912  as  govern- 
ment representative  and  designing 
engineer  and  later  being  appointed  cost 
and  sales  manager.  Mr.  Leber  is  a 
graduate  of  Purdue,  class  of  1908.  His 
home  address  is  Rahway,  N.  J. 


Dr.  Charle.s  Walcott,  the  vice-chair- 
man of  the  National  Research  Council, 
will  succeed  the  late  Dr.  Bumstead,  at 
least  temporarily,  as  the  active  chair- 
man of  the  council. 

M.  S.  Bassett,  who  for  some  fifteen 
years  has  been  connected  with  the  engi- 
neering and  sales  department  of  James 
Leffel  &  Company,  Springfield,  Ohio, 
has  been  appointed  manager  of  its  new 
sales  and  engineering  office,  established 
at  Minneapolis,  Minn. 

R.  F.  Kssler  has  been  appointed 
assistant  to  the  vice-president  of  the 
Chicago  Pneumatic  Tool  Company,  with 
headquarters  in  the  company's  new  of- 
fice building  at  6  East  Forty-fourth 
Street,  New  York.  W.  C.  Straub,  for- 
merly district  manager  of  the  New  Or- 
leans branch,  has  been  appointed  dis- 
trict manager  of  the  Pittsburgh  branch 
to  succeed  Mr.  Eissler,  and  Ross  Wyeth, 
formerly  attached  to  the  Pittsburgh 
branch,  district  manager  of  the  New 
Orleans  branch  to  succeed  Mr.  Straub. 

E.  H.  Boss,  superintendent  of  the 
American  Public  Service  Company  in 
Texas,  has  joined  the  sales  staff  of 
the  line-materials  division  of  W.  N. 
Matthews  &  Bro.,  Inc.,  St.  Louis,  Mo. 
From  1890  to  1899  Mr.  Boss  was  con- 
nected with  the  Bell  Telephone  Com- 
pany of  Canada.  He  was  manager  of 
the  Niagara  Falls  (Canada)  plant  at 
the  time  he  joined  the  Niagara,  St. 
Catharines  &  Toi'onto  Railway  Com- 
pany in  1899.  In  1900  he  entered  the 
employ  of  the  Hudson  Valley  Railway 
Company,  Glens  Falls,  N.  Y.,  receiv- 
ing charge  of  construction  and  mainte- 
nance of  transmission,  lighting,  rail- 
way, telephone,  telegraph  and  signal 
systems.  In  1903  he  joined  the  Con- 
necticut Railway  &  Lighting  Company 
in  charge  of  construction  and  mainte- 
nance of  transmission.  Later  he  joined 
the  New  York,  New  Haven  &  Hartford 
organization  and  in  1914  accepted  the 
position  of  superintendent  of  the  Ameri- 
can Public  Service  Company  in  Texas 
and  Oklahoma,  in  charge  of  its  con- 
struction, transmission  and  distribu- 
tion systems.  Mr.  Boss  will  cover  the 
territory  formerly  covered  by  Warren 
H.  Heim,  who  has  resigned. 


B.  E.  Sunny,  for  twelve  years  presi- 
dent of  the  Chicago  Telephone  Com- 
pany, has  been  elected  head  of  the 
Illinois  Bell  Telephone  Company,  which 
is  a  combination  of  the  Chicago  Tele- 
phone Company  and  the  Central  Union 
Telephone   Companies. 

Frederick  P.  Vose,  who  was  presented 
with  a  silver  dining  service  at  the  re- 
cent meeting  of  the  Electrical  Credit 
Association,  Central  Division,  in  Chi- 
cago, in  recognition  of  twenty-five 
years  of  service  to  that  association,  was 
one  of  its  organizers.  Mr.  Vose  was 
•born  in  Chicago  May  4,  1870,  and  was 
graduated  in  law  from  Northwestern 
University  in  1893.  In  connection  with 
his  law  practice  he  became  intei-ested 
in  electrical  credit  work,  and  he  has 
served  without  remuneration  as  secre- 
tary-treasurer of  both  the  National 
Credit  Association  and  its  Chicago 
branch  for  a  quarter  of  a  century.  Mr. 


Vose  is  well  known  among  the  electrical 
and  civic  associations  in  the  Middle 
West  for  his  able  addresses  on  business 
and  methods  of  handling  business.  His 
address  on  "Telephone  Courtesy"  has 
become  a  handbook  for  many  employers 
who  wish  to  promote  politeness. 


Loomis  Dee  Thompson,  commercial 
agent  of  the  Galveston  (Tex.)  Electric 
Company,  died  recently  at  his  home  in 
Galveston.  Mr.  Thompson  joined  the 
staff  of  the  company  in  October,  1897. 
In  January,  1913,  he  was  appointed 
commercial  agent. 

Robert  A.  McCarty,  a  scientist  and 
inventor  who  was  associated  with 
Thomas  A.  Edison  in  the  early  days, 
died  in  New  York  City  Dec.  29.  Mr. 
McCarty  was  a  member  of  the  Edi- 
son Pioneers.  He  helped  Mr.  Edison 
install  the  first  electric  light  system 
in  New  York  City.  He  was  born  in 
Guelph,  Canada,  seventy-four  years 
ago. 


Henry  A.  Bumstead,  chairman  of  the 
National  Research  Council,  died  sud- 
denly a  week  or  two  ago  while  ti-avel- 
ing  from  Chicago  to  Washington.  He 
had  been  in  attendance  at  scientific 
meetings  in  Chicago  and  had  taken  an 
active  part.  The  services  rendered  by 
Dr.  Bumstead  during  the  war  were  no- 
table. As  an  attache  of  the  American 
Embassy  at  London  he  was  in  imme- 
diate charge  of  the  exchange  of  con- 
fidential scientific  data  with  the  Allies. 
In  his  twenty-seven  years'  work  at  Yale 
Dr.  Bumstead  influenced  the  thought  of 
thousands  of  students  at  lliat  univer- 
sity, where  he  had  charge  of  one  of  the 
finest  laboratories  in  the  world. 


Trade  and  Market  Conditions 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler 
and  Jobber  of  Electrical  Equipment  and  Supplies — Notes  on  Industrial  Activities 

and  Business  Methods 


Hopeful  Sign  Seen  in  Re-employment 
in  General  Industry 

THIS  week  has  brought  the  most  encouraging  signs 
in  general  business  of  any  week  since  the  slump  began 
last  fall.  Factories  are  opening  again,  some  after  many 
weeks  of  shutdown.  This  is  occurring  most  markedly  in 
Detroit  and  in  New  England. 

The  factories  reopening  include  large  automobile  plants, 
textile  mills  in  Fall  River,  Lowell,  Lawrence  and  Salem, 
Mass.;  Manchester,  N.  H.;  Biddeford,  Me.,  and  many  places 
in  the  South;  Pennsylvania  silk  mills,  tinplate  mills,  schedule 
material  factories  and  many  others. 

Besides,  a  number  of  important  factories  have  announced 
during  the  past  week  that  they  are  re-employing  large 
numbers  of  men  because  of  increased  business.  The  Inter- 
national Harvester  Company  is  one  of  these,  and  the  Chain 
Belt  Company  is  another. 

The  re-employment  of  large  numbers  of  men  means,  in 
addition  to  the  increased  production  and  sale  of  goods,  a 
greater  stability  of  industry  and  greater  freedom  from  in- 
dustrial unrest. 

A  number  of  bankers  in  public  statements  this  week  have 
stated  that  the  bottom  has  been  reached  and  that  there 
are  more  favorable  indications  already.  The  above  facts 
would  indicate  the  truth  of  these  assertions. 

All  of  this,  of  course,  has  its  natural  effect  on  the  elec- 
trical industry,  which  depends  so  largely  on  general  industry 
for  its  business. 

High-Tension  Prrcelain  Insulator 
Deliveries  Still  Long 

DELIVERIES  of  porcelain  high-tension  insulators, 
though  improving,  are  still  long,  despite  the  fact  that 
comparatively  few  new  orders  are  coming  in  just 
now.  Manufacturers  have  enough  old  business  on  the  books, 
however,  to  carry  them  well  along  through  the  first  half 
of  the  year.  It  is  this  circumstance,  coupled  with  production 
difficulties,  that  has  caused  new  orders  to  stand  scant 
chance  of  being  filled  promptly.  One  of  the  difficulties  men- 
tioned has  been  the  short  supply  of  natural  gas  upon  which 
some  manufacturers  depend  for  firing  their  insulators.  An- 
other has  been  raw  material,  though  recently  the  latter 
has  almost  ceased  to  be  a  factor  affecting  production  ad- 
versely. Production,  as  a  matter  of  fact,  in  several  cases 
is  increasing  and  the  capacity  of  some  plants  is  also  being 
enlarged  to  care  for  the  larger  volume  of  business  that  is 
expected  to  break  during  the  year. 

Although  manufacturers  are  warning  their  customers  to 
enter  the  market  now  if  they  expect  to  make  new  power 
extensions  during  1921,  the  prospect  of  long  insulator  de- 
liveries does  not  seem  to  have  hastened  buying.  In  fact, 
demand  from  home  and  abroad  has  been  dropping  off  and 
is  light  at  present.  Good  prospects  for  insulator  buying 
are  said  to  exist  in  Italy,  Switzerland,  Japan  and  Scandi- 
navia. Just  when  the  large  need  for  insulators  that  is 
known  to  exist  in  this  country  and  abroad  will  result  in 
orders  being  placed,  however,  is  a  question.  Prevailing 
exchange  rates,  on  the  one  hand,  and  tightness  of  money, 
on  the  other,  have  a  deterrent  effect  on  buying.  Expectations 
of  lower  prices  may  also  be  a  consideration,  though  pro- 
ducers offer  little  hope  of  prices  changing  for  some  time. 
Wages  remain  unchanged  at  insulator  plants,  it  is  stated, 
and  no  employees  have  been  laid  off,  so  far  as  can  be 
learned.     The  raw  material,  being  mostly  a  complete  prod- 


uct of  nature,  is  not  subject  to  great  fluctuation,  and  costs 
are  no  lower  there. 

Deliveries,  generally  speaking,  probably  average  three  to 
four  months,  though  extremes  of  two  to  six  months,  and 
even  seven  occasionally,  are  quoted,  depending  upon  the 
size  and  type  of  insulator  and  the  manufacturer.  In  some 
cases  suspension  insulators  are  worse  off  than  pin  types 
as  regards  supply,  and  in  others  better.  Surplus  stocks  in 
the  high-tension  field,  of  course,  do  not  exist  anywhere. 


Electrical  Exports  in  November  Reach 
$10,488,628 

A  STILL  higher  record  was  hung  up  for  electrical  exports 
for  the  year  1920  when  the  month  of  November  turned 
in  $10,488,628.  This  amount  is  second  only  to  the  high 
figure  of  the  last  two  years — $10,990,817,  reached  in  June 
1919.  Total  exports  for  the  first  eleven  months  of  1920 
amount  to  $88,806,257,  only  $300,000  less  than  the  total  for 
the  entire  year  of  1919.  At  this  rate  it  would  not  be 
surprising  to  see  December  turn  in  a  figure  which  would 


Eleven    Months    Ended 

. Xovember .   . November . 

1919  1920  1919  1920 

Batteries $406,722  $615,402  $5,521,121  $5,983,773 

Carbons 61,971  130,447  1,290.819  1,354.038 

Dynamos  and  generators 617.981  824.515  5,216,860  6,450,392 

Fans 68,298  122,132  1,388,512  1,108,334 

Heating  and  cooking  apparatus  117,772  151,001  1,469,182  1,594,579 

Insulated  w-ire  and  cable 535,746  1,003.898  8,292,994  6,877,232 

Interior  wiring  supplies 174.640  326,772  2,074,051  2,943,939 

Arc  lamps 1.904  4,900  16,303  23,824 

Carbon-filament  lamps 41,501  7,094  185.919  94.920 

Wetal-filament  lamps 253,963  476,042  4,363,009  3,587.062 

Magnetos,  spark  plugs,  etc       .  237,604  304,479  2,802,013  3,287,234 
Meters  and  measuring  instru- 
ments   156,655  221,058  2,563,352  2,344,234 

Motirs 1,003,864  1,406.149  9,857.437  11,560,811 

Rheostats  and  controllers 40.655  .    100.295  478.924  1,326,150 

Switches  and  accessories 229,941  396.927  3,348,752  3,870,366 

Telegraph  apparatus 37,147  106,008  789.120  612.193 

Telephones 373.610  477.492  3.453.175  3.354,919 

Transformers.  157.381  341.345  3.489.982  4.I07.I01 

All  others..  2.185,829  3.472,672  25.697,682  28.325.156 

Total $5,704,184  $10,488,628  $82,399,207  $88,806,257 

bring  the  past  year's  total  to  just  under  one  hundred 
million  dollars, 

November  showed  individual  yearly  records  in  metal- 
filament  lamps,  insulated  wire  and  cable,  motors,  rheostats 
and  telephone  materials.  When  compared  with  November, 
1919,  exports  for  that  month  in  1920  increased  50  per  cent. 

Figures  in  the  attached  table  were  compiled  by  the  Bureau 
of  Foreign   and  Domestic   Commerce. 
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St.  Louis  Collections  Averaging 
Sixty  to  Seventy  Days 

CREDIT  and  collection  conditions  in  that  poiidon  of  the 
Southwest  represented  by  St.  Louis  show^  signs  of  con- 
tinuing to  be  tight  for  some  time  after  the  beginning 
of  1921.  Growers  in  the  cotton  and  rice  sections  of  the 
South  and  Southwest  are  holding  their  crops  or  losing  a 
great  deal  of  money  and  the  banks  are  moving  very  con- 
servatively. Business  in  those  sections  is  finding  very  little 
money  to  work  on,  and  collections  there  are  difficult.  St. 
Louis  houses  report  that  discount  customers  have  become 
thirty-day  customers,  thirty-day  customers  are  asking  for 
sixty  days,  and  sixty-day  customers  are  asking  extensions  to 
ninety  and  120  days.  An  average  of  between  sixty  and 
seventy  days  is   being  maintained.     No  serious  trouble  in 
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collections  has  been  met  with  yet,  but  the  number  of  notes 
being  offered,  while  still  small  in  percentage,  is  growing 
steadily. 

Railroads  and  utilities  have  become  much  slower,  while 
industrials  are  not  showing  a  very  great  degree  of 
promptness.  These  accounts  are  still  considered  very  good 
and  are  among  those  most  favored.  Credit  men  are  pro- 
ceeding very  carefully  both  on  new  accounts  and  on  increas- 
ing old  credits.  The  consensus  of  opinion  is,  however,  that 
the  electrical  industry  in  this  section  is  on  a  satisfactorily 
sound  !  asis  and  can  weather  the  period  of  deflation 
successfully. 


Armored  Conductor  Market  Easier 

WITH  large  supplies  of  flexible  armored  conductor 
on  the  market  certain  manufacturers  at  the  close 
of  the  year  made  a  reduction  in  price  of  around  $15 
per  1,000  for  two-wire  No.  14.  Steel-strip  prices  of  inde- 
pendent mills  late  in  December  came  down  to  Corpora- 
tion levels,  and  on  that  one  item  alone  the  decline  effected 
amounts  to  around  20  per  cent.  Jobbei-s'  prices  were  re- 
ported off  two  weeks  ago  under  an  exceedingly  light  demand. 


Grain  Prices  Affect  Purchases  in 
Agricultural  Territory 

THE  following  letter  to  a  representative  Middle-West 
motor  dealer  from  a  farmer  of  Iowa  is  an  interesting 
commentary  on  the  feeling  and  condition  in  the  agricul- 
tural sections  of  the  country,  particularly  in  the  Middle 
Western  sections,  where  the  agricultural  industry  overtops 
everything  else.  The  viewpoint  is  interesting  because  it  has 
a  direct  effect  on  the  utilities  of  the  agricultural  regions. 
The  recently  expressed  opinion  of  a  New  Orleans  banker 
is  interesting  in  this  connection.  He  thinks  that  the  cotton^ 
cane  and  rice  producers  of  Louisiana  are  not  so  hard  hit  by 
the  decline  in  prices  as  they  think.  It  is  not  so  much  what 
they  expected  to  get  out  of  their  crops  as  compared  with 
what  they  got  as  it  is  what  they  are  able  to  buy  at  today's 
prices  compared  with  what  they  bought  last  year  at  the 
prices  secured  then  for  their  products.  The  readjustments 
of  the  coming  months  may  change  the  agricultural  viewpoint 
materially.     The  letter  states: 

"A  few  days  ago  we  received  a  quotation  from  you  on 
electi-ic  motors  in  reply  to  our  inquiry.  We  note  that  you 
quote  us  on  a  second-hand  motor  at  $500  f.o.b.  Chicago.  We 
consider  this  out  of  line. 

"At  present  prices  of  corn  here  in  the  country  we  would 
have  to  give  1,050  bushels  of  com  to  pay  for  this  second- 
hand motor.  In  August,  1919,  you  quoted  us  on  a  second- 
hand General  Electric  motor  of  the  same  size  and  equipment 
for  $450  f.o.b.  Chicago  which  was  sold  before  we  could  get 
our  order.  At  that  time  257  bushels  of  corn  would  have 
paid  for  a  better  motor  than  now  we  could  get  for  1,050 
bushels  of  com.  I  guess  we  will  have  to  get  along  with 
the  old  tractor  until  the  prices  of  motors  and  corn  get  nearer 
together  again." 

New  Selling  Plan  for  Miniature 
Mazda  Lamp 

PRIOR  to  Jan.  1,  1921,  miniature  "Mazda"  lamps  wefe 
sold  through  agents  to  whom  the  lamps  were  consigned 
by  the  manufacturer  under  agency  appointments  cover- 
ing agents'  annual  sales.  The  appointments  were  based  on 
the  list  value  and  ranged  from  $1,000  to  $3,500  for  "form 
MA"  agents,  who  were  usually  retail  dealers,  and  from 
$3,500  and  up  for  the  wholesale  distributers  or  jobbers.  In 
both  cases  the  basic  rate  of  compensation  was  increased  for 
increased  volume  of  sales. 

Under  the  eld  form  of  agency  appointment,  as  under  the 
new,  the  agent  was  authorized  by  the  manufacturer  to 
distribute  lamps  to  the  small  dealer  and  in  turn  to  the 
consumer. 

A  dealer  whose  purchases  reached  $500,  list  value,  within 
the  period  of  one  year  received  an  allowance  of  10  per  cent 
on  the  net  value   of  his  purchases,  which   purchases  were 


made  on  the  basis  of  either  25  per  cent  from  list  on  one 
unit-package  quantity  of  ten  lamps  or  40  per  cent  from  list 
on  ten  or  more  unit-package  quantities  of  100  lamps  or 
more.  Under  the  new  arrangement,  which  became  effective 
on  Jan.  1,  1921,  agency  appointments  will  be  given  only  to 
wholesale  distributers  of  merchandise  and  supplies,  with  a 
fixed  basic  compensation  for  services  rendered  to  the  manu- 
facturer along  the  lines  of  increasing  the  number  of  retail 
outlets  in  order  to  give  better  service  to  the  consumer. 

For  the  retail  distributer  a  discount  schedule  has  become 
effective  and  is  as  follows: 

Less  than  unit-package  quantity,  net  list. 

One  unit-package  quantity  (ten  lamps  of  same  "Mazda" 
number  and  specification,  30  per  cent  from  list. 

Standard-package  quantity  (100  lamps  of  same  "Mazda" 
number  and  specification),  SSa  per  cent  from  list. 

In  addition  to  the  above  discounts  to  purchasers  of  $500 
net  value  of  miniature  "Mazda"  lamps  of  one  brand,  either 
directly  from  a  single  manufacturer  or  through  one  agent, 
10  per  cent  additional  discount  will  be  allowed  on  the  net 
value  of  such  purchases  when  such  purchases  have  reached 
$500  net  value  within  the  period  of  one  year  or  less. 

A  purchaser's  contract  may  be  given  to  cover  lamps 
actually  installed  by  the  purchaser  in  lighting  apparatus, 
devices  or  equipment  owned,  controlled  or  used  by  the  pur- 
chaser, such  as  a  manufacturer  of  automobiles,  automobile 
lighting  equipment,  electrical  toys,  Christmas-tree  lamps, 
flashlights,  etc. 


The  Metal  Market  Situation 

THE  suggestion  made  in  these  columns  last  week  that 
a  price  as  low  as  12.50  cents  per  pound  delivered  for 
copper  was  low  enough  to  offer  electrical  manufacturers 
a  propitious  market  seems  thus  far  to  have  been  borne 
out.  Since  that  time  a  decidedly  firmer  tone  has  developed 
to  the  copper  market,  and  it  is  now  virtually  impossible  to 
buy  copper  from  any  holder  at  12.50  cents  delivered.  The 
12.75-cent  delivered  price  to  which  some  producers  were 
shading  last  week  has  been  withdrawn,  and  13  cents  de- 
livered for  prompt  shipment  is  generally  asked  by  producers 
and  13.25  cents  for  first-quarter  delivery.  Little  copper 
is  offered  in  the  outside  market,  and  that  at  prices  fully  as 
high  as  producers. 

Despite  the  firmer  tone  of  quotations,  large  consumers 
are  placing  no  more  orders  than  has  been  the  case.  Specu- 
lators are  taking  an  active  interest  in  buying,  however, 
especially  in  future  positions,  but  are  finding  it  difficult  to 
place  orders.  Export  buying  is  reported  as  being  a  little 
better.  At  a  meeting  of  the  leading  copper  producers  last 
week  it  is  understood  that  steps  were  taken  toward  reduc- 
ing the  enormous  surplus  stocks  of  copper  above  ground 
by  curtailing  production,  and  it  is  expected  that  some  of 
the  previous  cut-throat  competition  may  now  be  eliminated. 

Tin  has  also  developed  a  much  firmer  tone,  a  sharp  ad- 
vance being  recorded  the  past  week.  Buying  interest  of 
consumers  is  light,  however.  Demand  in  the  scrap-metals 
market  remains  light,  but  more  confidence  is  expressed  that 
low  price  levels  have  now  been  reached. 


NEW  YORK  METAL  MARKET  PRICES 

^an.  4, 1921-  .-Jan  10,  1921^ 

Copper                                                                  £        B     d  £        h       d 

London,  standard  spot 72        0      0  74       0        0 

Cents  por  Pound  Cents  per  Pound 

I'rimel.ttke 13  50  13.75 

Klectrolytic 13  00  13.00-1325 

Casting 12  37;  12  75 

Wirebase 16  25  16  25 

Lead,  trust  price 4  75  4,75 

Antimony  5  20  5   15 

Nic  kel,  ingot 43  00  43  00 

Sheet  zinc,  f.o.b.  smelter i  I   50  1 1  50 

Ziiie.spot 6    10  6   00 

Tin     36  00  38  75  39  OU 

Aluminum,  98  to  99  percent 28.30  28.30 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Heavy  copper  and  wire 10  50-1100  10  00-10  75 

Brass,  heavy 6  00     6  50  6  00-6  50 

Bras.i. light     4  00     4  50  4  00-4  50 

Lead,  heavy 3  50-  3  75  3  50     3  75 

Zinc,  old  scrap 3  00     3  25  3  OO-   3  25 
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The  Week 

IN  TRADE 

Prices    When    Quoted    Are    Those    Prevailing    at    the 

Opening  of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


LITTLE  change  is  shown  in  the  general  run  of  busi- 
ness. Maintenance  and  rewiring  work  are  keeping 
'  a  certain  volume  of  supply  materials  continually  on 
the  move,  but  little  is  reported  iu  new  construction,  although 
there  is  quite  a  volume  of  building  coming  into  the  electi'ical 
stage,  especially  in  New  York. 

The  trade  is  buying  only  as  business  in  hand  warrants, 
with  little  ordering  for  the  future.  Deliveries  can  be  had 
in  quick  order  on  virtually  all  kinds  of  wiring  supplies,  the 
smaller  sizes  of  pipe  and  porcelain  taking  a  little  longer 
than  other  materials.  High-voltage  insulators  are  ruling 
long  so  that  summer  needs  must  be  anticipated  now.  The 
open  winter  is  allowing  more  outdoor  work  than  usual  and 
is  easy  on  line  maintenance. 

No  marked  improvement  is  seen  in  the  collection  situa- 
tion, but  from  the  standpoint  of  the  banks  in  various  terri- 
tories the  outlook  for  better  conditions  in  the  financial  world 
in  the  spring  is  bright. 


NEW  YORK 

The  existing  quietness  of  week-to-week  trade  in  the  elec- 
trical industry  presents  no  change  over  conditions  that 
have  prevailed  during  the  past  several  weeks.  Prices  are 
still  on  the  down  grade,  and  buying  on  the  part  of  re- 
tailers and  right  on  up  the  line  is  of  the  most  cautious 
kind. 

In  some  quarters  it  is  stated  that  industrial  plants  are 
ordering  unexpected  quantities  of  electrical  material  as  the 
period  of  «lack  business  is  being  taken  advantage  of  to 
make  repairs.  Contractor-dealers  are  not  in  the  market 
very  heavily,  however,  and  on  the  whole  lamps  are  about 
the  only  item  whose  sales  hold  up  strongly. 

Manufacturers'  reductions  on  conduit  have  been  an- 
nounced within  the  last  fortnight,  and  new  heating-ap- 
pliance schedules  of  several  manufacturers  dated  Jan.  15 
show  considerable  reductions  on  hollow  ware,  heaters,  flat- 
irons,  etc.  A  few  cancellations  on  appliances  were  re- 
ceived by  jobbers  from  department  stores  and  other  large 
buyer's  after  the  Christmas  trade,  but  this  phase  of  trade 
has  not  been  widespread  because  of  the  small  total  of  out- 
standing orders  for  goods.  Collections  remain  unchanged 
and  are  very  unsati-sfactory. 

Conduit. — Manufacturers'  price  reductions  amounting  to 
an  increase  of  three  points  in  the  Pittsburgh  basing  dis- 
count went  into  effect  within  the  last  week.  Jobbers'  prices 
have  not  yet  reflected  the  drop.  Demand  remains  light 
with  a  good  supply  of  all  sizes  available. 

Flexible  .\rmored  Conductor. — The  bottom  seems  to  have 
dropped  out  of  this  market  as  the  price  is  whatever  can 
be  obtained,  %vith  almost  no  buying.  Jobbers  quote  $6.5  to 
$70  per  1,000  ft.  for  No.  14  two-wire,  but  quantities  have 
been  sold  lower  than  this  where  stocks   are  too  large. 

Rubber -Covered  Wire. — The  market  remains  stagnant 
with  large  stocks  and  very  light  demand.  On  No.  14  in 
10,0^-ft.  quantities  jobbers  nominally  quote  from  SS-'JO 
to  $9..i0  per   1.000  ft. 

Heating  .Appliances. — Several  manufacturers  have  is- 
sued l^w  price  schedules  effective  Jan.  1.5.  Reductions  by 
Landers,  Frary  &  Clark  were  announced  last  week.  Man- 
ning Bowman  &  Co'mpany  have  announced  reductions  in 
list  prices,  of  which  the  following  are  representative:  6-lb. 
iron,  $8.50  to  $8;  toaster,  $10  to  $9.25;   percolators,   $24.50 


to  $22.50,  or  about  10  to  15  per  cent  on  the  whole  line  of 
hollow  wai-e;  heating  pads,  $12  to  $11.  The  Simplex  Elec- 
tric Heating  Company  has  announced  list  price  changes  as 
follows:  Sunbowl  heater,  $12..50  to  $12;  6-lb.  iron,  $8  to 
$7.75;  heating  pads,  $12  to  $11;  toasters  and  soldering 
irons,  no  change;  ranges,  $15  reduction  each. 

Lamps. — Sales  hold  up  remarkably  well,  and  jobbers 
are  well  pleased  with  the  volume  of  their  lamp  business. 
General  stocks  are  good,  and  so  ai'e  shipments,  though 
some  complaint  is  heard  of  the  supply  of  40-watt  B,  type 
C  and  round-bulb  lamps. 

Heaters. — .Jobbers  report  that  owing  to  the  continued 
mild  weather  sales  have  been  disappointing.  A  fairly 
even  demand  is  reported  from  the  retail  trade,  however. 
Jobbers'  stocks  are  large,  and  price  cuts  have  been  re- 
soited  to  in  order  to  move  supplies. 

Lead-Covered  Wire. — A  comparatively  small  stock  is  car- 
ried and  demand  is  light.  In  1,000-ft.  quantities  No.  14 
duplex  is  quoted  at  from  $45  to  $55  per  1,000  ft. 

Vacuum  Cleaners. — Prices  have  held  steady,  although 
sales  are  reported  as  being  light.  Stocks  in  jobbers' 
hands  are  plenty  large  enough — too  large  in  some  instances. 

Washing  Machines. — Demand  has  slowed  down  until  very 
few  are  being  sold  at  present.  Prices  have  undergone  no 
change,  but  the  number  of  machines  in  stock  is  carefully 
held  down. 


CHICAGO 

A  real  turn  for  the  better  in  the  electrical  trade  seems 
to  have  arrived,  denoted  not  so  much  by  renewed  flow  of 
orders  as  by  an  increase  in  the  number  of  inquiries  being 
received  by  manufacturers  and  jobbers  alike.  The  retail 
stores  are  finding  post-holiday  business  better  than  they 
looked  for  at  this  time.  The  heaviest  portion  of  the  new 
inquiries,  however,  is  coming  from  municipalities  and  pub- 
lic service  corporations,  most  of  them  being  in  connection 
with  maintenance  work,  although  some  extensions  are 
being  seriously  considered. 

Prices  are  holding  firm  on  all  sides,  a  minimum  of  price 
cutting  being  indulged  in  on  scattered  items  by  smaller 
concerns.  If  this  condition  exists  for  a  sufficiently  long 
time  to  convince  the  trade  and  the  public  that  present  prices 
are  stable  a  definite  increase  i  i  business  should  result. 

Copper  Wire. — This  is  the  one  item  in  which  price  un- 
certainty is  found.  Business  is  good  so  far  as  sales  are 
concerned,  but  it  is  possible  to  get  quotations  on  different 
price  bases  from  different  jobbers.  This  condition  will 
probably  obtain  until  the  recent  price  fluctuation  of  raw 
copper  is  ended. 

Weatherproof  Wire. — Prices  are  more  nearly  uniform  on 
this  line.  A  leading  jobber  quotes  $23.50  per  100  lb.  on  No. 
8  triple-braid,  this  being  on  a  22-cent  base.  Orders  are 
numerous  and  supply  steady  so  that  a  very  satisfactory 
business   is   resulting. 

Line  Hardware. — New  lists  on  line  hardware  are  being 
issued  this  week  carrying  a  reduction  in  price.  Hot  gal- 
vanized crossarm  braces,  1:,'^  in.  x  Ji  in.  x  24  in.,  are 
$155.03  per  1,000  in  lots  of  500,  and  in  larger  quantities 
$137.80.  Crossarm  bolts.  C  in.  x  1(1  in.,  are,  in  similar 
quantities,  $13.71  and  $12.19  per  100.  Prompt  deliveries 
are  being  made  on  most  items  and  demand  is  only  fair. 

Poles. — In  spite  of  radical  decreases  in  all  other  wood 
products  the  price  of  poles  remains  unchanged,  \vith  no 
indication  of  a  break  seen.  Inquiries  have  increased  in 
volume  materially  in  the  past  week  and  a  reasonable 
amount  of  new  business  ?.t  curi-ent  prices  is  expected. 

Insulators. — This  is  the  one  item,  in  both  porcelain  and 
glass,  which  manufacturers  are  unable  to  supply  in  suf- 
ficient quantities  to  fill  demand.  All  plants  are  reported 
as  working  full  time  and  deliveries  are  still  many  weeks 
behind.     Prices,  as  a  natural  result,  are  firm. 

Rigid  Conduit. — A  little  more  activity  in  inquiries  for 
this  class  of  material  is  noted,  but  not  much  is  doing  in 
the  way  of  actual  orders  placed.  Present  quotations  in 
.5,000-lb.  lots  are:  For  J-in.,  $78.71  per  1.000  ft.,  and  for 
3-in..  $104.19. 
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Metallic  Flexible  Conduit. — This  item  is  also  quiet  as  re- 
ijaids  sales,  but  tlie  volume  of  inquiries  points  to  improved 
business  in  the  near  future.  Prices  are  reported  as  un- 
changed, the  i-in.  size  being:  quoted,  in  original  coils,  at 
$9..'')0  per  too  ft.  and  il-in.  at  $6.75  per  100   ft. 


BOSTON 


Little  chanpre  in  the  volume  of  trade  occurred  in  the 
past  week,  but  a  tendency  for  small  orders  to  increase  in 
size  was  remarked.  Buying  is  hirgely  from  hand  to  mouth, 
but  some  repeat  orders  are  comiiiK  in  and  most  elei'trical 
manufacturing  plants  ai'c  running  at  least  on  part  time. 
Collections  are  still  slow  and  unsatisfactory.  Building  is 
handicapi)ed  by  labor  troubles,  notwithstanding  mild 
weather  which  would  ordinarily  enable  construction  to  br 
pushed  in  many  lines.  Building  and  engineering  contracts 
for  New  England  for  the  week  ended  Jan.  4  totaled  $2,12.5,- 
800,  against  $4,401,000  a  year  ago.  Prices  showed  further 
weakness  last  week,  notably  in  rubber-covered  wire,  knobs, 
tubes,  lamp  cord  and  storage  batteries.  Industrial  ])lrfnts 
continue  to  resume  operations,  and  the  American  Woolen 
Company  announced  that  all  its  mills,  employing  about 
50,000  persons,  would  be  at  work  by  .Jan.  19  on  the  basis 
of  a  general  221  per  cent  wage  reduction.  Jobbers'  stocks 
vary  a  good  deal  in  make-up,  but  no  present  shortages  of 
any  moment  are  knowTi  to  exist.  Very  active  sales  efforts 
are  being  made  now  in  both  wholesale  and  retail  fields.  A 
moderate  improvement  in  retail  trade  as  a  whole  is  reported. 

Wire. — Rubber-covered  wire  is  softer  in  price.  No.  14 
being  quoted  around  $8.50  to  $9  per  1,000  ft.,  according  to 
quantity.  Weatherproof  and  bare  bases  are  steady  at  20 
and  17i  cents  respectively. 

Knobs  and  Tubes. — "Nail-it"  knobs  weakened  Jan.  7  from 
$32  to  $27  j>er  1.000  in  barrel  lots,  and  3-in.  tube  eased  off 
slightly  from  $11.50  to  $11.35  per  1,000.  Plenty  of  this 
material  is  now  in  hand  for  current  needs. 

Pole-Line  Hardware. — Stocks  appear  equal  to  present  de- 
mands, and  only  moderate  orders  are  being  booked.  The 
mild  weather  is  expected  to  leaii  to  earlier  consideration 
of  central-station  needs   this   year. 

Sockets. — Prices  are  remarkably  steady.  The  size  of  the 
standard  package  of  pull  sockets  with  1-in.  caps  has  been 
increased  from  250  to  500  units,  putting  all  classes  on  the 
same  packing  basis. 

Motors. — Deliveries  are  improving,  and  some  houses  can 
make  prompt  shipments  where  small  numbers  are  desired. 
Activity  in  the  designing  and  jiruduction  of  new  and  ad- 
vanced equipment  is  arousing  much  interest  in  vompeti- 
tive  circles. 

Rigid  Conduit. — Deliveries  are  much  better  than  hitherto, 
and  prices  are  fairly  steady.  In  lots  of  50,000  lb.  and  less- 
than-carload  amounts  1-in.  black  pipe  is  quoted  about  *15o 
per  1,000  ft.,  and  1-in.  galvanized  at  $163,20. 

Lamp  Cord. — Cotton-covered  cord  dropped  from  a  22- 
cent  to  an  18-cent  base  within  the  week. 

Dry  Cells. — Prices  are  steady  with  a  good  renewal  busi- 
ness noted.  The  No.  6  cell  quotes  at  $37.35  pvr  100  in  bar- 
rel lots  with  the  ignition  type  $38.35. 


ATLANTA 


The  electrical  jobbing  business  this  week  is  in  a  state 
oi  stagnation,  activities  being  confined  to  inventories  and 
general  housecleaning.  Retailers  have  not  begun  to  restock, 
and  central  stations  and  municipalities  are  awaiting  an- 
nual statements  and  new  appropriations  before  placing 
orders  for  their  anticipated  needs,  though  of  course  some 
orders  are  filtering  through  for  materials  that  are  required 
for  immediate  use.  Survey  of  the  retail  electrical  trade 
discloses  the  fact  that  practically  all  firms  enjoyed  a  very 
satisfactory-  holiday  business,  and  their  stocks  as  a  re- 
sult are  at  a  low  ebb.  One  of  the  largest  retailers  reports 
the  best  holiday  business  in  its  history — approximately 
40  per  cent  in  excess  of  last  year.  The  composite  of  opin- 
ions of  leaders  in  all  lines  of  business  activities  through- 
put the  section  indicates  that  they  believe  the  pendulum  has 
swung  its  limit  and   activities  in  general   will  be   on  the 


increase  within  the  next  few  weeks.  They  look  for  a  re- 
sumption of  business  on  the  new  level  of  prices,  and,  in 
view  of  the  fact  that  the  condition  of  the  country  is  basically 
sound,  they  can  see  no  further  depression  ahead.  Re- 
ports indicate  that  buyers  are  beginning  to  come  into  the 
market  for  spring  and  summer  stocks,  and  textile  mills  that 
have  been  shut  down  are  recommencing  operations. 

The  successful  financing  of  the  Federal  Foreign  Finance 
Corporation  and  the  action  of  Congress  in  reviving  the  War 
Finance  Boai'd  have  already  had  a  good  psychological  ef- 
fect. Non-employment  has  never  become  acute  in  this  sec- 
ti<m.  Some  delay  in  building  activities  will  be  experienced 
as  a  result  of  the  union  heads  calling  a  general  strike 
of  the  building  trades  in  protest  against  the  new  scale  of 
wages  as  set  by  the  master  builders.  Despite  this,  building 
permits  are  being  taken  out  in  volume  considerably  in  ex- 
cess  of  the   past   two    months. 

Non-Metallic  Flexible  Conduit. — The  predicted  break  in 
prices  has  materialized,  the  last  (luotation  for  :,\.-in.  variety 
being  on  the  basis  of  $21  per  1,000  ft.  Heavy  stocks  are 
reported  and   material   is  not  moving  satisfactorily. 

Rigid  Conduit. — Despite  the  lowering  of  steel  prices  and 
unfilled  steel  orders  no  further  reductions  are  reported  in 
the  conduit  line.  Sufficient  building  is  under  way  to  hold 
up  the  demand  in  this  territory  and  stocks  of  the  popular 
sizes  continue  somewhat  spotty.  Buying  is  limiteil,  how- 
ever, to  current  needs. 

Electric  Fixtures. — Jobbers  report  a  continued  brisk 
movement  in  the  fixture  line  causeil  by  the  completion  of 
construction  undertaken  in  the  early  fall.  The  slump  will 
be  felt  keenly  in  the  next  sixty  to  ninety  days,  as  build- 
ing operations  fell  to  a  low  ebb  in  the  last  two  months 
of  1920. 

Farm-Lighting  Plants. — Little  or  no  activity  is  reported, 
low  prices  for  agricultural  products  having  effectually 
stopped  sales  of  plants,  though  a  resumption  is  expected 
in  the  late  spring  as  farmers'  holdings  become  liquidated. 

Panelboards. — More  activity  than  has  been  present  for 
several  months  past  is  reported,  commercial  buildings  and 
apartment  houses  nearing  completion  having  caused  brisk 
demands  for  all  popular  sizes.  Prices,  however,  remain 
steady   and   shipments   are  reported   satisifactory. 

Interphones. — These  are  moving  quite  satisfactorily. 
Local  stocks  are  reported  in  gf>od  shape  and  shipments 
fairly  prompt.     No  price  chaiiges  are  noted. 


ST.  LOUIS 

Extreme  quietness  has  marked  the  first  week  of  the 
year  for  manufacturers,  jobbers  and  dealers.  This  con- 
dition was  not  an  unexpected  one,  and  if  the  whole  of  Jan- 
uary continues  very  quiet  present  predictions  will  be  no 
more  than  justified.  As  a  whole,  however,  electrical  circles 
here  are  not  pessimistic  about  the  future.  A  great  deal 
of  construction,  both  residence  and  industrial,  is  vitally 
needed  here  in  the  near  future.  With  a  little  aid  from 
the  building  material  manufacturers  in  the  way  of  price 
deflation,  much  of  this  building  should  get  under  way  in 
the  spring.  In  any  event  confidence  is  being  expressed  on 
all  sides  that  the  present  month  will  witness  the  passing 
of  the  worst  part  of  the  depression  and  that  the  market 
will  recover  gradually  in  February  and  March. 

Data  on  inventories  are  still  conipletp  but  it  is  gener- 
ally supposed  that  they  will  be  heavy  in  such  items  as  wire, 
knobs,  tubes,  cleats,  sockets,  fuses,  etc.,  and  that  hollow 
ware,  several  porcelain  items,  rigid  conduit  and  a  few 
other  articles  will  be  either  a  trifle  short  or  about  in  nor- 
mal supply. 

Non-Metallic  Flexible  Conduit. — .\  considerable  price  de- 
crease is  noted  here,  quotations  having  dropped  about  40 
per  cent.  Jobbers'  stocks  have  been  large  for  some  time, 
but  even  this  concession  has  failed  to  bring  forth  enough 
demand  to  cut  stocks  down.  Representativ<!  quotations  are 
$30  per  1,000  ft.  for  the  l-in.  size  and  $27.50  for  the   .^j-in. 

Schedule  .Material. — There  is  plenty  on  hand,  with  very 
little  <hance  of  getting  rid  of  much  of  it  until  building 
starts  in  earnest.     Prices  are  holding  firmly. 

Transformers. — Manufacturer.s    continue    to    report    back 


January  15,  1921 


ELECTRICAL     WORLD 


179 


orders  on  their  books  and  say  that  there  was  a  very  satis- 
factory amount  of  new  business  during  December.  De- 
livery on  distribution  transformers  is  being  promised  in 
six  to  eight  weeks  and  on  power  typos  in  three  to  four 
months. 

Conduit  Fittings. — Sales  are  rather  light.  Supiilies  are 
normal,  though  a  few  jobbers  i-eport  slight  overstocks. 
There  has  been  no  price  change  of  any  consequence,  though 
an  earnest  buyer  could  probably  obtain  concessions  on  large 
orders 

Tape. — Sales  of  tape,  both  rubber  and  black  friction 
tape,  have  slowed  up  considerably.  Stocks  are  good.  Pi-ices 
have  dropped  slightly,  from  42  to  45  cents  per  pound  being 
the  average. 

Wire. — Several  instances  of  sales  of  No.  14  rubber-cov- 
ered wre,  at  prices  ranging  from  $8.52  to  $9.50  per  1,000 
ft.,  have  been  noted  in  the  last  week.  It  is  felt  that  wire 
of  all  sorts  ha.-;  reached  the  lowest  price  it  will  go  to, 
and  demand  has  bettered  slightly  on  this  account.  .lob- 
bers'  supplies  are  still  very  large  and  immediate  shipment 
may  be  had  on  almost  any  quantity  of  rubber-covered, 
weatherproof,  bare-copper  or  magnet  wire. 

Rigid  Conduit. — Stocks  of  the  smaller  sizes  have  again 
become  spotty,  although  larger  sizes  in  general  are  good. 
Demand  is  not  strong  enough  to  make  these  shortages  seri- 
ously felt,  and  the  interchange  agreement  among  St.  Louis 
jobbers  operates  so  that  no  orders  go  unfilled.  Prices  have 
not  changed. 

Motors. — Stocks  are  improving  although  there  is  still 
some  difficulty  in  getting  sizes  around  15  hp. 


SAN  FRANCISCO 

The  latest  reports  show  that  California  is  now  leading 
the  United  States  in  the  production  of  oil.  Collections  are 
reported  fair.  There  is  a  general  tendency  on  the  part 
of  various  jobbers  and  manufacturers  of  household  ap- 
pliances to  abandon  particular  credit  agencies  for  their  own 
plans,  which  are  based  upon  bank  acceptances  of  lumped 
lease  forms.  To  the  considerable  power  projects  of  the 
state  must  be  added  that  of  the  Red  River  Lumber  Com- 
pany, whose  new  Feather  River  plant  not  only  cares  for 
the  lumber  town  of  Westwood  but  also  for  the  neighboring 
c'rty  of  Susanville  and  will  probably  be  the  means  of  sale 
of  a  great  many  long-needed  appliances  and  home  con- 
veniences. 

The  total  construction  figures  for  the  entire  year  1920 
are  as  follows:  San  Diego,  $5,671,798;  Oakland,  $9,489,- 
906;  Los  Angeles,  $59,920,5.59;  San  Francisco,  $26,729,992. 
The  total  figures  for  the  entire  year  1919  were  as  follows: 
San  Diego,  $2,938,651;  Oakland.  $7,1.34,672;  Los  Angeles, 
$28,553,669;  San  Francisco,  $15,163,242.  In  general  these 
figures  show  a  100  per  cent  increase  in  1920,  and  it  is  ex- 
pected that  1921  will  run  even  higher  than  1920  in  spite 
of  a  smaller  number  of  large  buildings. 

A  period  of  hand-to-mouth  buying  has  set  in  and  will 
probably  continue  for  several  weeks.  This  is  partly  caused 
by  rumors  of  price  recessions  and  partly  by  rather  large 
stocks  carried  over  into  the  new  year. 

Radiators. — The  recent  cold  snap  and  the  price  advance 
of  10  per  cent  makes  the  radiators  that  were  carried  over 
a  good  investment. 

Wireless  Material. — Because  of  its  geographical  location 
the  Pacific  Coast  is  well  supplied  with  radio  plants,  mak- 
ing good  business  for  each  new  manufacturer  and  causing 
the  establishment  of  several  Pacific  Coast  factories.  These 
factories  report  that  their  Eastern  customers  have  prac- 
tically ceased  buying  because  of  a  general  spirit  of  I'e- 
trenchment  among  their  own  buyers.  The  field  of  sale 
is   limited    and   educational    plans    are   slow   to    materialize. 

Fans. — Jobbers'  salesmen  are  now  canvassing  their  trade 
for  summer  contracts.  The  new  forms  are  based  upon  the 
quantities  of  previous  years,  but  the  new  prices  are  about 
12  per  cent  higher  than  last  yeai-'s. 

Schedule  Material. — The  growing  popularity  of  the 
tumbler-type  switch  is  reflected  in  its  inclusion  with  push 
switches  to  make  the  500-lot  f.uantilv  nrice. 


Illuminating  Line. — CommeiTial  installations  are  being 
checked  and  redesigned,  and  the  resulting  business  together 
with  the  big  sales  of  pole-line  material  makes  a  good  back- 
bone for  the  present  electrical  business. 


SEATTLE— PORTLAND 

Generally  speaking,  the  new  year  finds  jobbers  and  deal- 
ers in  the  Puget  Sound  section  carrying  a  good  deal 
heavier  stocks  than  during  the  same  period  last  year.  Specif- 
ically, nearly  every  concern  has  good  supplies,  and  in  many 
cases  firms  are  overstocked,  particularly  with  hollow  ware. 
Eastern  factories  have  almost  caught  up  with  back  orders 
and  deliveries  are  prompt.  Buying  is  unusually  sluggish. 
Rumors  of  imminent  price  recessions  all  along  the  line  are 
abroad,  but  reductions  are  not  materializing  to  any  notice- 
able extent.  Certain  grades  and  types  of  wire  are  fluctuat- 
ing, but  changes  are  not  affecting  trade.  Since  the  holi- 
days some  retailers  have  cut  prices  a  little  on  hollow-ware 
mei-chandise,  principally  heaters  and  percolators.  No  im- 
provement is  shown  in  collections;  they  are  tight  and  ex- 
tremely hard  to  make.  The  few  calls  for  credit  are  being 
scrutinized  minutely.  The  municipal  light  department  of 
Tacoma  recently  completed  arrangements  to  buy  $30,000 
worth  of  ranges  and  .?25,000  worth  of  meters.  The  Wash- 
ington Water  Power  Company,  Spokane,  has  awai'ded  con- 
ti-act  for  construction  work  in  the  Spokane  River  in  con- 
nection with  their  new  power  plant. 

The  labor  situation  in  Seattle  and  Puget  Sound  district 
shows  no  improvement;  in  fact,  the  unemployment  situation 
is  becoming  more  serious  daily.  To  augment  further  the 
condition,  heavy  wage  reductions  have  been  put  into  ef- 
fect. The  Master  Builders'  Association  in  Seattle,  whose 
membership  handles  practically  all  building  construction, 
states  that  the  readjustment  of  wages  will  be  made  within 
two  or  three  weeks  and  it  is  expected  this  will  noticeably 
increase  the  volume  of  new  construction.  In  lumber  circles 
there  is  a  well-defined  streak  of  optimism  based  upon  the 
belief  that  credit  will  ease  and  that  the  unsatisfied  demand 
for  housing  and  other  consti-uction  will  soon  assert  itself. 
The  Shipping  Board  has  announced  an  indefinite  postpone- 
ment of  the  proposed  sale  of  surplus  shipbuilding  material 
on  the  Pacific  Coast ;  bids  had  been  called  for  Jan.  14. 

The  general  feeling  in  the  Portland  section  among  jobbers 
and  manufacturers  is  that  the  first  two  or  thi'ee  months 
of  1921  will  be  very  quiet,  but  that  business  will  pick  up 
in  the  spring.  To  otfset  the  expected  slump  in  January 
and  February  it  is  quite  generally  felt  that  a  number  of 
price  I'eductiong  will  come. 


SALT  LAKE  CITY— DENVER 

The  price  situation  is  still  puzzling  to  jobbers  and  dealers. 
They  have  little  intimation  of  what  the  immediate  future 
will  bring;  consequently  they  are  cautious  in  placing  orders 
for  electrical  merchandise.  If  reductions  come  without 
due  warning  they  do  not  propose  to  be  caught  with  an 
overload  of  lines  bought  on  a  high  mai-ket.  A  cheerful 
tone  prevails  in  banking  circles.  Ofliicials  competent  to 
express  an  opinion  declare  that  business  is  now  well  over 
the  most  diflicult  period.  No  less  than  $12,000,000  in  re- 
discounts held  by  a  Federal  Resen'e  bank  of  the  Rocky  Moun- 
tain region  was  recently  taken  up  by  debtor  banks.  "That 
this  liquidation  could  take  place  despite  the  unusual  and 
severe  commodity  price  declines,  which  have  arisen  during 
the  crop-moving-  period,  is  indication  in  itself  of  the  funda- 
mentally healthy  condition  of  the  district,"  said  the  man- 
ager. The  tax  period  and  the  end  of  the  year  settlements 
have  been  accomplished  in  the  district  without  disloca- 
tion, and  one  of  the  most  hopeful  indications  is  the  fact 
that  the  banks  now  can  tell  just  where  they  stand.  They 
are  on  solid  ground  now  for  the  first  time  in  months,  and 
on  this  basis  the  banks  and  their  customei's  can  make  their 
definite  plans  for  the  future. 

Cheerfulness  throughout  the  district  is  on  the  increase. 
With  the  banks  sure  of  their  ground  and  in  sound  condi- 
tion, business  is  certain  to  reflect  the  renewed  confidence  and 
to  feel  the  reassurance  of  the  new  and  better  status  of 
affairs. 
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company  was  vvorkinp^  out  a  plan 
whereby  it  would  not  be  necessary  to 
reduce  wafies.  By  increased  efficiency 
the  employees,  it  is  expected,  will  be 
able  to  maintain  the  present  wane 
scale. 


I'nderwriters'  Demerit  Schedule 
Plan  Being-  Extended 

Followinji-  the  success  of  the  plan 
conceived  by  the  Underwriters'  Labora- 
tories, Inc.,  of  apportioning  a  schedule, 
of  demerits  for  failures  in  tests  of 
rubber-covered  wire  tlie  laboratories 
have  employed  the  plan  for  flexible 
cord,  fixture  wire,  rigid  conduit,  cart- 
ridge inclosed  fuses  and  snap  switches. 
It  is  announced  that  in  the  near  future 
the  demerit  schedule  plan  will  be  ap- 
plied to  still  other  products. 

The  idea  since  the  plan's  incorpora- 
tion in  1911  is  to  arrest  automatically 
the  labelins'  of  any  make  of  wire,  etc., 
which  is  showing:  unsatisfactory  per- 
formance for  any  appreciable  percent- 
age of  the  product  for  any  consider- 
able length  of  time  through  excess  de- 
merits charged.  In  some  cases  the  ap- 
pearance of  any  demerits  has  caused 
manufacturers  to  seek  to  determine  and 
rectify  the  conditions  responsible  in  the 
factory   processes. 


New  Company  Takes  Over  Auto- 
matic Light 

The  Holt  Farm  Light  Company  has 
been  incorporated  in  the  State  of  Ohio 
for  $1,000,000  and  will  locate  in  Toledo, 
taking  over  the  Automatic  Light  Com- 
pany of  Ludington,  Mich.,  manufac- 
turer of  the  Holt  110-volt  farm-lighting 
plant. 

The  plant  at  Ludington  will  be  con- 
tinued for  such  time  as  will  enable  the 
company  to  get  a  site  in  Toledo.  Ar- 
rangements, however,  will  be  made  at 
once  in  Toledo  for  at  least  50,000  sq.ft. 
of  floor  space  in  which  to  assemble  the 
unit,  the  various  component  parts  being 
manufactured  at  Ludington  until  it  is 
possible  to  make  the  complete  unit  in 
this  city. 

The  company  elected  the  following 
officers:  L.  W.  Holt  of  the  Automatic 
Light  Company,  president;  S.  H. 
Humphries  of  Detroit,  vice-president, 
and  H.  K.  Greenman  of  the  Automatic 
Light  Company,  secretary  and  treasurer. 
Mr.  Humphries  is  one  of  the  best 
known  production  men  in  the  automo- 
tive industry,  he  having  been  manu- 
facturing manager  of  the  United  States 
Motor  Company,  the  Hupp  Motor  Car 
Company  and  the  Chalmers  Motor  Car 
Company.  During  the  war  he  was  in 
charge  of  production  for  the  Wright 
Martin  Aircraft  Corporation  at  New 
Brunswick,  N.  J. 

L.  W.  Holt,  president  of  the  company, 
has  been  president  of  the  Ludington 
plant.  He  was  formerly  a  motor-car 
man,  having  been  connected  with  the 
iuerclmndising    of    such    cars    as    the 


Chevrolet,  Haynes  and  Matthewson.  In 
association  with  Mr.  Greenman,  who  at 
one  time  was  a  distributer  for  this 
farm-lighting  plant  at  Miimeapolis,  the 
business  was  purchased  from  Scott  J. 
Matthews  of  Port  Clinton.  The  plant 
at  Ludington  was  formerly  knowTi  as 
the  Also  plant,  but  later  the  name  was 
changed  to  the  Holt  power  plant. 


Philadelphia  Jobbing  House 

Celebrates  Twenty-Fifth 

Anniversary 

At  the  annual  "family  party"  a  few 
days  ago  the  employees  of  J.  F. 
Buchanan  &  Company,  Philadelphia 
electrical  supply  joljbers,  presented  to 
John  F.  Buchanan  and  Gilbert  S. 
Smith,  who  manage  the  comi)any's 
business,  suitable  gifts  marking  the 
twenty-fifth  anniversary  of  the  or- 
ganization's birth. 

At  the  same  time  there  was  a  dis- 
tribution of  bonuses  based  on  time  of 
service.  For  two  years'  service,  1  per 
cent  on  the  year's  salary  was  paid;  for 
four  years,  2  per  cent;  six  years,  3  per 
cent;  eight  years,  4  per  cent,  and  ten 
years  or  more,  5  per  cent.  Out  of  115 
employees  fifty  received  bonus  checks. 

Mr.    Buchanan    announced    that    the 


Washing  Machine  Association 
Meets  Next  Week 

The  program  of  the  fifth  annual 
convention  of  the  American  Wasning 
Machine  Manufacturers'  Association 
at  the  Sherman  Hotel,  Chicago,  on 
Jan.  19-20,  will  depend  very  largely 
upon  the  members  present.  Outside  of 
the  reports  of  old  officers  and  the  elec- 
tion of  new  ones  it  is  planned  to  de- 
vote practically  all  the  available  time 
to  discussions  of  methods  of  distribu- 
tion, which  are  said  to  be  the  para- 
mount problem  of  the  industry  today. 
In  order  that  methods  may  be  dis- 
cussed in  detail  those  who  distribute 
through  jobbers  and  those  who  sell  di- 
rect to  dealers  may  be  divided  into 
separate  groups.  The  annual  banquet 
will  be  held  during  the  evening  of  the 
first  day. 


Associated  Jobbers  to  Meet  in 
March  and  May 

Of  the  spring  meetings  of  the  Elec- 
trical Supply  Jobbers'  .Association  al- 
ready announced  those  of  the  Atlantic 
Division  and  of  the  Central  Division 
will  be  held  on  March  15,  the  latter 
division  in  Chicago.  The  general 
meeting  is  scheduled  for  May  25,  2(> 
raid  27  at  Hot  Springs,  Va.  The  execu- 
tive committee  will  sit  in  Cleveland 
March  16  and  17  and  at  Hot  Springs 
May  23  and  24. 


Independent  Lamp  and  Wire  Plants  Sold  to  G.  E. 

Company  Had  Lost  in  Coolidge  Patent  Suit  to  G.  E.  and 
Was  Not  a  Licensed  Lamp  Manufacturer 


The  lamp  and  wire  plants  of  the  In- 
dependent Lamp  &  Wire  Company  have 
been  sold  to  and  are  now  being  <iperated 
by  the  General  Electric  Company.  Dr. 
A.  J.  Liebman,  vice-president  and  gen- 
eral manager  of  the  Independent  com- 
pany, is  now  in  the  General  Electric  em- 
j)loy.  The  Independent  company  has 
ceaseil  manufacturing  and,  it  is  stated, 
will  most  likely  go  out  of  business. 

The  Independent  Lamp  &  Wire  Com- 
pany was  engaged  in  manufacturing  in- 
candescent lamps  at  Weehawken,  N.  J. 
and  insulated  and  enameled  wire  at 
York,  Pa.  Its  lamp  outfiut  in  1920 
was  around  9,000,000  lamps.  One-third 
of  the  Independent  stock  was  owned  by 
the  General  Motors  Company,  which 
took  about  10  per  cent  of  its  lamp 
output. 

For  a  number  of  years  the  Inde- 
pendent Lamp  &  Wire  Company  and 
the  General  Electric  Company  were  en- 
gaged in  litigation  over  the  Coolidge 
patent  for  <lrawn-tungstcn  wire.  When 
the  other  independent  lamp  manufac- 
turers    were     ofl^ered     licenses     by    the 


General  Electric  Company  under  the 
Just  and  Hanaman  patent,  the  In- 
dependent Lamp  &  Wire  Company  did 
not  take  one  out,  but  continued  to  man- 
ufacture unlicensed  lamps.  The  Cool- 
idge patent  suit  was  decided  six  months 
ago  in  the  United  States  District  Court 
in  favor  of  the  (ieneral  Electric  Com- 
pany against  the  Independent  Lamp  & 
Wire  Company. 


Square  D  Announces  Constructive 
Advertising  Policy 

A  new  advertising  policy  discarding 
the  negative  appeal  concerning  the 
danger  of  electricity  and  substituting 
therefor  a  constructive  appeal  for 
the  safety  switch  has  been  announced 
by  the  Square  D  Company.  For  its 
former  advertising  the  company  was 
severely  ciiticised  because  of  the 
emphasis  it  placed  on  electrical  haz- 
ards. 

This  appeal,  however,  A.  Mac- 
Lachlan,  secretary  and  director  of  sales 
of  the  company,  has  stated  to  the  El-EC- 
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TRiCAL  World,  was  undeistood  from 
the  start  to  be  only  temporary.  "Wo 
had  to  shock  the  public,"  said  Mr.  Mac- 
Lachlan,  "into  a  realization  of  the 
dangers  of  the  open  knife  switch,  a 
device  admitted  even  by  the  industry 
to  be  dangerous.  We  had  to  accomplish 
in  a  few  months  what  the  whole  in- 
dustry would  by  less  dramatic  methods 
have  taken  ten  yeai's  to  do.  An  appeal 
other  than  that  of  fear  would  have  supr- 
•fested  to  factory  owners  and  managers 
that  the  open  knife  switch  was  danger- 
ous, but  the  suggestion  vi^ould  either 
have  been  forgotten  or  action  on  it 
put  off.  But  the  negative  appeal  drove 
the  fact  deep  into  their  consciousness, 
and  while  our  campaign  may  have 
caused  some  timorous  people  to  believe 
that  the  unusual  cases  portrayed  in  our 
advertising  were  commonplace  where- 
ever  electricity  was  used,  it  cannot  be 
denied  that  it  saved  hundreds  of  lives. 
"In  the  new  campaign,  instead  of 
building  our  appeal  on  tragic,  dramatic 
accidents — even  though  founiled  on  fact 
— we  will  by  analogy  entirely  removed 
from  the  electrical  industry  .show  how 
Square  D  switches  prevent  the  acci- 
dents that  are  bound  to  happen  as  long 
as  open  knife  switches  are  permitted  to 
make  electricity  dangerous.  The  pic- 
torial display  in  our  advertising  will 
be  dramatic— just  as  dramatic  as  it  was 
last  year.  But  it  will  in  no  way  have 
any  connection  with  the  use  of  elec- 
tricity. Rather,  its  purpose  will  be  to 
convey  instantly  to  the  reader  that 
Square  D  switches  are  a  safeguard,  and 
in  this  manner  to  promote  the  use  of 
electricity  rather  than  retard  it." 


York  State  scored  twice,  while  New 
Mexico,  Florida,  Ohio,  Iowa,  Illinois  and 
Wisconsin  scored  one  each.  The  material 
turned  in  was  double  that  of  1919. 


New  Officers  of  N.  Y.  Electrical 
Credit  Association 

William  R.  Conklin,  .American  Cop- 
per Products  Corporation,  was  elected 
president;  F.  A.  Booth,  Westinghouse 
Electric  &  Manufacturing  Company, 
was  elected  vice-president,  and  Albert 
F.  Thacher,  Alpha  Electric  Company, 
was  elected  treasurer  of  the  New  York 
Electrical  Credit  Association  for  the 
fiscal  year  ending  Nov.  30,  1921,  at  the 
meeting  of  the  new  board  of  directors 
of  the  association  on  Dec.  22.  W.  J. 
Kreger  was  appointed  secretary,  with 
offices  at  47  West  Thirty-fourth  Street. 


Hubbell  to  Resume  Production 

.After  a  shutdown  since  Dec.  24,  Har- 
vey Hubbell,  Inc..  e.xpects  to  resume 
operations  at  its  plant  in  Bridgeport, 
Conn.,  on  Jan.  17.  Although  produc- 
tion will  be  carried  out  on  a  full-time 
basis  it  will  probably  be  on  a  somewhat 
reduced  output. 


Benjamin  Prize  Distribution 

Covers  Many  States 
In  the  awarding  of  prizes  last  year 
in  the  annual  contest  held  by  the  Ben- 
jamin Electric  Manufacturing  Com- 
pany, Chicago,  for  the  best  window  dis- 
play or  sales  experience  story  of  its 
dealers  and  distributers,  in  connection 
with  the  No.  92  two-way  plug,  a  good 
geographical  distribution  results.    New 


International  G.  E.  Moves 
Headquarters 

The  headquarters  force  of  the  In- 
ternational General  Electric  Company, 
Inc.,  which  has  been  housed  in  the 
main  office  building  of  the  General 
Electric  Company,  has  just  moved  into 
its  new  office  building  erected  on  what 
was  formerly  the  Westinghouse  prop- 
erty on  River  Road,  Schenectady,  N.  Y. 
This  change  places  under  one  roof 
about  400  persons  in  the  following  de- 
partments: Executive,  European,  the 
Americas,  Far  East,  merchandising, 
service  and  accounting.  The  building  is 
six  stories  high  with  a  basement  under 
half  of  it.  The  exterior  is  tapestry  brick 
with  limestone  trim.  The  total  floor 
space  is  approximately  70,000  sq.ft., 
each  floor  being  about  60  ft.  x  220  ft. 


The    Southern    Testing    Laboratorie.s. 

American  Trust  Building,  Birmingham, 
Ala.,  recently  incorporated  with  a  capi- 
tal stock  of  $2.5,000,  is  planning  to 
establish    a   commercial    laboi^atory. 

Vinton  Smith,  who  has  been  con- 
nected for  several  years  with  the  San 
Francisco  office  staff  of  the  Standard 
Underground  Cable  Company,  has  been 
appointed  assistant  Pacific  Coast  man- 
ager, reporting  to  Richard  G.  Harris. 

The  Cutler-Hammer  Manufacturing 
Company,  Milwaukee,  Wis.,  announces 
the  opening  of  a  St.  Louis  office  in  the 
Railway  Exchange  Building,  in  charge 
of  Harold  Phillips,  formerly  of  the 
engineering  d  partment  of  Chicago  and 
later  office  manager  of  the  Chicago  of- 
fice. This  new  office  is  a  branch  of 
the  Chicago  district  office.  The  in- 
creasing amount  of  business  done  in 
the  St.  Louis  territory  is  given  as  a 
reason  for  this  expansion. 

The  Yale  &  Towne  Manufacturing 
Company.  Stamford,  Conn.,  has  re- 
cently taken  over  the  industrial  elec- 
tric truck  division  of  the  C.  W.  Hunt 
Company,  West  New  Brighton.  Staten 
Island,  New  York.  Arrangements  have 
been  completed  by  the  Yale  &  Towne 
Manufacturing  Company  for  increasing 
the  manufacturing  facilities  of  its  chain 
block  and  hoist  works  at  Stamford. 

The  Ideal  Electric  &  Manufacturing 
Company,  Mansfield,  Ohio,  is  complet- 
ing an  extension,  160  ft.  x  430  ft.,  and 
is  also  preparing  plans  for  another 
addition  100  ft.  x  430  ft. 

The  Allen-Bradley  Company,  284 
Greenfield  Avenue.  Milwaukee,  Wis., 
has  increased  its  authorized  capitaliza- 
tion from  $186,000  to  $250,000  to  pro- 
vide for  expansion  to  its  business.  The 
company  makes  control  devices. 

C.  D.  Gilpin  has  removed  his  office 
from  Philadelphia  to  523  Equitable 
Building,  Baltimore,  Md.,  to  facilitate 
handling  the  Maryland  and  Virginia 
territory.  Mr.  Gilpin  is  manager  for 
the  Baker  R  &  L  Company  in  this  dis- 
trict,   including    the    southeastern    part 


of  Pennsylvania  with   the  exception  of 
a  little  territory  around  Philadelphia. 

The  Pawling  &  Harnischfeger  Com- 
pany, Milwaukee,  Wis.,  has  increased 
its  authorized  capital  stock  from 
$1,000,000  to  $3,000,000.  This  new 
issue  is  to  cover  an  extensive  plant  de- 
velopment. The  company  manufactures 
electrically  driven   traveling  cranes. 

The  Whiting  Foundry  Equipment 
Company.  Harvey,  111.,  announces  that 
it  has  changed  its  name  to  Whiting 
Corporation  and  has  increased  its  au- 
thorized capital  stock  from  $700,000  to 
$3,000,000.  The  Whiting  Corporation 
remains  under  the  same  management 
and  will  continue  the  manufacture  of 
cranes,  foundry  equipment  and  I'ailway 
specialties  as  heretofore. 

The  James  T.  Hessel  Company,  New 
Haven,  Conn.,  has  been  appointed  dis- 
tributer for  "Universal"  electrical  ap- 
pliances, manufactured  by  Landers, 
Frary  &  Clark,  New  Britain,  Conn.,  and 
has  been  appointed  distributer  for  the 
State  of  Connecticut  for  the  "National" 
renewable  fuse.  This  recently  estab- 
lished organization,  with  headquarters 
at  19  Prout  Street,  New  Haven,  has 
just  enlarged  its  warehouse  to  accom- 
modate a  complete  stock  of  pole-line 
hardware,  crossarms,  etc. 

The  Electric  Storage  Battery  Com- 
pany, Philadelphia,  incorporated  with  a 
capital  of  $30,000,000  in  that  state,  has 
received  permission  from  the  Secre- 
tary of  State  of  Missouri  to  issue  $114,- 
000  worth  of  capital  stock  in  Missouri. 
H.  B.  Marshall,  Federal  Reserve  Bank 
Building,  St.  Louis,  is  the  principal 
Missouri  agent  for  the  company. 

The  Worthington  Pump  &  Machin- 
ery Company,  115  Broadway,  New  York 
City,  is  taking  bids  for  the  construc- 
tion of  an  addition,  50  ft.  x  75  ft.,  to 
its   plant  at  St.   Bernard,  Ohio. 

The  Edison  Lamp  Works  of  the  Gen- 
eral Electric  Company,  Harrison,  N.  J. 
is  planning  to  erect  a  four-story  addi- 
tion, 80  ft  X  200  ft.,  on  South  Street. 

The  Robertson-Cataract  Electric 
Company,  151  West  Mohawk  Street, 
Buffalo,  N.  Y.,  has  filed  notice  of  in- 
crease in  capital  stock  from  $1,500,000 
to  $3,000,000. 

The  Gold  Seal  Battery  Company, 
Green  Bay,  Wis.,  recently  incorporated, 
has  started  work  on  the  erection  of  a 
manufacturing  building,  40  ft.  x  150 
ft.,  at  James  and  McDonald  Streets, 
which  will  soon  be  ready  for  occupancy. 
The  present  plans  provide  for  an  initial 
capacity  of   100   batteries   per  day. 

The  Crown  Electric  Company.  164 
North  Gay  Street,  Baltimore,  Md., 
through  Geoi-ge  W.  Wilkinson,  head  of 
the  company,  is  reported  to  have  ac- 
quired property  at  419-25  High  Street, 
on  which  it  will  erect  a  new  building. 
The  company  manufactures  electrical 
specialties. 

The  Southern  Ice  Machine  Company. 
Charlotte,  N.  C,  recently  organized  with 
a  capital  stock  of  $125,000,  plans  to 
equip  an  existing  building  for  the  man- 
ufacture of  ice-making  machinery.  The 
company  proposes  to  construct  a  new 
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plant  at  a  later  date.     F.  A.  Owens  is 
president  and  manager. 

The  EnffineerinR  Equipment  Com- 
pany. Ltd..  2{iS  St.  .lames  Place,.  Mont- 
real, Canada,  Canadian  dealer  for  the 
Baker  R  &  L  Company,  Cleveland, 
Ohio,  announces  througrh  its  president, 
Norman  M.  Campbell,  the  establish- 
ment of  its  new  headquarters. 

The  Northern  Engineering  Works, 
Detroit,  Mich.,  has  established  a  new 
office  at  990  Union  Arcade  Building, 
Pittsburgh,  in  charge  of  J.  B.  Laird, 
who  has  heretofore  represented  the 
company  in  western  New  York  and 
northern  Pennsylvania.  Mr.  Baird  will 
cover  the  entire  East  and  Ohio  Valley 
and  for  the  present  will  also  look  after 
the  Buffalo  district.  The  company 
manufactures  cranes  and  hoists. 

Westinghouse  Changes.  —  George 

Baily,  formerly  assistant  to  manager 
of  the  Industrial  section,  supply  de- 
partment, of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  has 
been  put  in  charge  of  the  Merchandis- 
ing section  of  the  supply  department, 
succeeding  M.  C.  Morrow,  who  takes 
charge  of  the  merchandising  bureau. 
J.  A.  Clark  has  been  appointed  man- 
ager of  the  merchandising  section  of 
the  industrial  department. 


The  Harlan  Electric  &  Machine  Com- 
pany, Harlan,  Ky.,  has  changed  its 
name  to  the  Cumberland  Machine 
Works. 

H.     M.     Byllesby     &     Company,     208 

South  La  Salle  Street.  Chicago,  "invest- 
ment bankers,  engineers  and  managers, 
are  distributing  a  new  booklet  describ- 
ing the  scope  and  services  of  the  or- 
ganization. 

The  Pawling  &  Harnischfeger  Com- 
pany, Milwaukee,  Wis.,  manufacturer 
of  electric  cranes  and  hoists,  machine 
tools,  e.xcavating  machinery,  etc.,  an- 
nounces the  annual  general  ne'eting 
and  business  sessions  of  its  district 
managers  and  sales  engineers  at  the 
plant  from  Jan.  25  to  27. 

The  Chicago  Pneumatic  Tool  Com- 
pany, 6  East  Forty-fourth  Street,  New 
York  City,  announces  the  appointment 
of  J.  F.  Huvane  as  Eastern  manager 
of  compressor  and  engine  sales,  with 
headquarters  at  6  East  Forty-fourth 
Street,  New  York  City,  and"  G.  C. 
Van  den  Boom  as  Western  manager 
of  compressor  and  engine  sales,  with 
headquarters  at  300  North  Michigan 
Boulevard,  Chicago.  The  company  also 
announces  the  resignation  of  H.  L. 
Dean,  formerly  manager  of  the  com- 
pressor and  engine  sales. 


,„/^lAT^ION  CONTROL  EQUIPMENT  — 
111.-  (.in.jal  Klfctrii;  Company  ha.<!  pub- 
li.slH'd  bull.tin  No.  t7,7.'!0,  entitl.  J  ■Auto- 
matic- Station  Control  Equipment,"  in  whir-h 
IS  pr...s(  ntwl  :,  list  or  technical  ai  ti.les 
wliKh  li:ivc  appealed  in  leading  mapazinf.'i 
on  tlip  subjoct  of  automatic  station  control 
equipment  within  the  la.st  eight  yi-ars. 

RECORDERS.— The  Foxboio  Company 
iS'^'  ''",''"'"'"■  A'-'i'^f-.  is  di.stributing  hull,  tin 
No.  111.  .ovcnng  its  Foxboio-Hiath  CO, 
1  0(01  der.  ^ 

TELEPHONE   EQUIPMENT —The   Tele 
'.all     ""mp.any.    .^1604    Cedar    Avenue.    .«     r 
Cleveland.  Ohio,  has  sent  out  a  booklet  ac- 
.;<eiibinc    it.s    ■■Tele-Call"    equipment    for    us. 
in   conneetion   with  telephone  switchboard.'. 


New  Incorporations 


Foreign  Trade  Notes 


^^,9^  O-"^-^'"  1"0  LINK  UP  ELECTRIC 
GENERATING  .STATIONS  IN  ENGLAND 
-—The  power.s  granted  under  the  eleetrieitv 
(supply)  act  of  1919  will,  it  is  hoped,  accord- 
ing to  the  London  Ehctrician,  insuir  that  all 
future  developments  .shall  be  con.sidei  ,-.1  as 
P.^""'.  °f .  ■'  general  scheme  and  that  the 
elimination  of  non-standard  frequeneie.'! 
will  niak.'  it  possible  for  stations  to  be 
linked  up  profitably,  thus  .saving  consid- 
erable capital  expenditure  and  stand-by 
plant  by  insuring  that  only  the  most  eco- 
nomical  plant  shall   be    kept   on    load. 

DEMAND  FOR  ELECTRICAL  SITP- 
PLIES?  IN  SOUTH  AFRICA.— Extensions 
and  improvements  are  contemplated  to  a 
number  of  electrical  projects  in  South 
Arrica.  among  which  are  the  construction 
of  a  large  electric  power  station  at  Durban 
By  the  government  and  the  purchase  of 
eable.s  for  the  electric  lighting  and  traction 
t^S'li'nA  ""k.?^  Johannesburg,  to  cost  about 
£40.000.  Other  local  authorities  are  also 
contemplating  extensions  to  electric  supply 
systems.  ' 

.=.Al?,?.'?,^XP^MAND  FOR  ELECTRICAL 
EQUIP.MENT  IN  NEW  ZE.VL.VND.— .\c- 
cording  to  the  World  Salrsmaii  there  is  an 
urgent  demand  for  machinery  and  equip- 
ment for  electric  power  plants,  electric  cars 
and  accessories  in  New  Zealand. 

ELECTRIFICATION  OP  BRAZILIAN 
RAILWAYS.— The  bill  to  equip  for  elec- 
tiical  operation  the  Central  Railway  of 
Brazil,  the  lines  of  which  are  conveniently 
accessible  to  water  power  for  the  genera- 
tion of  electricity,  has  been  passed  by  the 
Chamber  of  Deputies.  This  bill  authorizes 
V,!*'„,'^"^*^'''""''"l  'o  "Pcnd  not  more  than 
4!),000  contos  (about  $11,000,000)  for-  (ho 
purpose  of  transforming  them  from  steam 
to  electrical  traction,  in  wliole  or  in  sec- 
tions, as  is  found  most  feasible.  The  bill 
also  authorizes  tlie  government  to  contract 
with  a  private  enterprise  to  furni.sh  the 
necessary  power  for  not  more  than  fifteen 
years.  The  State  Legislature  of  Sergine 
las  authorized  a  loan  of  15,000  contos 
(about  .$.■!, 800, 000)  to  bo  used  to  cquii, 
urban  traction  lines  for  electrical  operation 
ard   other  improvements. 

CER.M.VN  ELECTRICAL  EQUIPMENT 
IN  CHILE. — The  local  branch  of  a  <5erman 
house  in  Santiago,  Chile,  it  is  reported,  has 
reieived  72  tons  of  electrical  equipment 
from  C.ermany.  Other  recent  orders  from 
firms  in  Germany  are  four  cranes  to  be 
w.sed  in  'Valpaiaiso  harbor  and  five  IJ-ton 
ti  licks  for  the  brewing  industry  in  Ch-I  ■ 


ELECTRICAL  GOODS  IN  SOUTH  AP- 
RI^^A.  —  The  Standard  Bank  of  Smith 
^.^'S"'  "i^"  reports  that  supplies  of  elec- 
trical goods  from  the  continent  of  Eurone 
are  coming  into  the  Union  of  South    \fr1?a 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign    markets.     Where   the   item    is    num 
fr'^r^''  ,?"'■'£'''■   information   can    be   obtained 
from  the   Bureau   of  Foreign   and   Domestic 
m?mZr"'   ^V^^hington.   b?  mln  UonfnT  the 

An  engineer  in  Italy  (No.  34, 20.'))  desires 
to  purchase  electrically  dri-Jen  knftti'n^ 
}nn'"i'nf  *°'',  ^^^tories  manu  amiring  cot^ 
ton    and    woolen    knitted    goods.  "^  *"'' 

■u'^1^^'"'"'^'"'^'.';'  ''?-,''"'■  f™m   .\ustralia   (No 
.i4,21.n    IS  in  the  United   States  and   desires 

eoods.'Ttc'!"  '''^''"''''  ''°'"  '""  "=""  °f  ""'-^trical 


New  Apparatus  and  Publications 

TESTING  EQUIPMENT.  —  The  Delta- 
Star  Electric  Comiiany.  24.^!:i-245:i  Fulton 
Street.  Chicago,  is  distrihutina  a  leaflet 
describing  its  40.000-lh.  testing  enuipment 
for  miichanically  testing  insulators,  bus 
supports  and  switches  which  will  In-  sub- 
ject to  heavy  mechanical  stress. 

OUTLET  BOXES.  —  Renim  Specialty 
Company'.  100  K  Street,  Boston  (27),  .Mass.. 
has  issued  under  date  of  .Ian  1  19-'l 
catalog  No.  Bl  on  its  outlet  boxes  for  use 
with  flexible  armored  conductor  and  non- 
metallic  flexible  conduit. 

MARINE  SETS.— Bulletin  No.  42,300A, 
entitled  "Steam  Engine-Driven  Generating 
Si'ts  for  Marine  Installations,"  is  being  cir- 
culated by  tlic  General  Electric  Company. 

SAFETY  DISCONNECTING  HANGERS. 
— The  Thompson  Electric  Company.  22B 
St.  Clair  Avenue,  N  E.,  Cleveland,'  Ohio, 
has  Kssued  catalog  B-19,  in  which  it  ile- 
.scribes  and  illustrates  the  new  underslung 
feature   of   its   safety   disconnecting  hanger. 

CONDULET.S.— The  Crouse-Hinds  Com- 
pany. Syracuse,  N.  Y.,  has  issu.  il  Bulletin 
lOOOR.  effective  Nov,  26,  covering  its  new 
line  of  condulet  fixture  joints  and  exten- 
sions. 


THE  EFFICIENT  ELECTRIC  PROTEC- 
TION CC.MPANY.  Newark,  N.  J.,  has  be?n 
chartered  with  a  capital  stock  of  .$.',0  000 
to  manufacture  electrical  products  The 
incorporators  are  Prank  Silken,  M.  and 
Hrnry   Dvorkcn,    86   Jefferson   Street.   New- 

,.  QUINCY  &  SCHROEDER.  INC.,  New 
lorK  l^ity.  hits  lieen  incorporated  by  J  R 
Courtney.  R.  B.  Quincy  and  B.  C.  Schroeder 
62  East  Thirty-fourth  Street.  The  com: 
pany  is  capitalized  at  $55,000  and  proiio.ses 
products  '^'  "'•metric  motors  and  siinilar 

F-  S-  -^I-I-R^*'  &  COMPANY,  INC.  New- 
ark N.  J.,  has  been  incorporated  with  a 
capital    stock    of    $125,000    to    mai'ufacturl 

arf'jolm  ^^'''^'^"T■ .  The  incorporators 
are    Jolm    W.    Beck,    James    H.    Wanl      Tr 

Ne«.frk^'N"  J."-  -^"'"-  ^^  Lawrence  Street; 

P^NY  '?JT-\5;  ^"NIATURE  LAMP  COM- 
N     T    ■l,i!^  Gl"iiwood    Avenue.    Bloomfield, 

fecfric"l|m',S"?^^^;-fleJ?ier?8^'^^'B^-^ 
tl^r^on'tp^lf^   «'"^^-  ^-  '■■  -  inter^lsted'^'l?: 

THE  BRO.AD  M.\NTJFACTITPTvr'  r 
SUPPLY      COMPANl-:''  Philadelphi^,^  °Pa* 

ate  •'"and''^!;'.c'tr-<^',  ^°  .nanufacture  'steam: 
vatei.md  ej_ectncal  equipment.  Frank  \ 
rilh'?;;-i''''^"'  Commonwealth  Bui  ding  Phila: 
delphia,   IS   representative  for  the   comiemv 

ch"a'rte?."°"    "^"    "^™    ""^"^    f°>-  ^    si^ti 

CO^M\?iVv''^',  .,P-^MOUS  CHANDELIER 
fr,?  ^■V^,\•  P'V''i''«'!"iia.  Pa.,  has  aimlied 
for    a     State    cliarter    for    the    nurnnse    of 

fzfrs.^^-^l':   r!^«|rhrfJ|e^"jrsfV^^^ 

C(5^.^;?^?f?i^i^J^LECTRICWELpEB 
corpora  ted  with  a  capital  stock  of  $  150  On 
apm'?^u!fr  and   'f  •''"''  ^^^'<""^  and'imt^g 

l^u'^;.sr-slk<^!"^i,^;I.™^L-p^p^: 

co^ri!oR?-?T"n<>\,''-^'"\':'rRiCAL  SUPPLY 

C01,l  ORATION.   .-Mcw   York   City,    has  heei, 
incori.orated  by  N.  C.  Degnon    L    (-    v,  ,7.  , 
ton  .and  D.  F    MacDonalrf  m  East  Ni     f 
thml  street,  X,.«-  Y.irk  City.     The  comiVii^. 
IS   capitalized    at    $100.0no    and    proposei   Jo 
manufacture  storage  bafferies     '"^''"°^"'    *" 

TITR  .U'TOJl.VTIC  TELEPHONl-' 
EQUIPMENT  COMPANY,  New  Brim.^vU-k 
K.  ,1..  lias  been  incorporated  with  a  eanital 
stock  of  $100,000  hy  O.scar  S.   BowcM    P r    •  i 

(","."'■   ^i  h-   ^:r^'  S-   Hayden,   NeW   Yor 
(  ity.  and  Harold   R.   Pick,  New   Brunswick 

r,,''U;lF,'^"'''^r)OW  CREEK  POWER  COM 
PAN\  has  been  inconiorated  with  a  capita' 
stock  of  $100,000  to  operate  in  Favette  an< 
Greenbrier  counties,  \V.  Va.  The"  ineori.o 
rators  are  George  S.  Couch,  Tliomas  I! 
Jackson  and  V.  L.  Black,  all  of  Charleston. 
W.   Va. 

THE  WEYERS  CAVE  LIGHT  &POWEH 
COJIPAXY.  Weyers  Cave.  Va..  has  been 
incorporated  with  a  capital  stock  of  $100.- 
000  to  construct  and  o|ierate  an  electric 
power  jilant  iin   the  .Shenandoah  River. 

THE  LEXINGTON  (KY.)  STORAGE 
BATTIORY  .AlANUFACTURIXG  COM- 
PANY has  been  chartered  with  :i  c.aiiital 
stock  of  $25,000  by  H,  Greenbattm.  M.  E, 
Davis  and   Ij.   B.   Sjieyer. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Dec.   -1,   1920) 

1.363.157.  Electrically  Wklded  Tlge  and 
Method  of  Making  the  .s.\me  ;  Thomas 
B.  Murray,  Jr.,  and  .Tonepli  B.  -Murray. 
Brooklyn.  N.  Y.  App.  fllid  .Tuly  3,  1920. 
Inner  and  outer   tube    elictrically    united. 

1.363.158.  Electrically  Welded  Tube  and 
Method  of  Making  the  S.\me  ;  Thomas 
E.  Murray,  Jr.,  and  Josepli  B.  Murrav. 
Brooklyn,  N.  Y.  App.  filed  July  3,  1920. 
Inner   and   outer   tube  electritall.\"   united. 

1.363.159.  Electrically  Welded  Tube; 
Thoma*  E.  Murray,  Jr.,  and  Jos.ph  B. 
.Murray,  Brooklyn,  N.  Y.  App.  filed  July 
3,  1920.  Inner  and  outer  tub.  welded 
together. 

1.363.160.  Method  ok  Ixclosi.nu  Titbes 
Within  Tubes  :  Thomas  E.  Murrav,  Jr.. 
and  Joseph  B.  Murray.  Brooklvn.  N.  Y 
App.  filed  July  3,  1920.  Bv  -leetrical 
weld. 

1.362.161.  Method  of  Tnitinc  Metal 
Plates:  Thomas  E.  Murray,  Brooklvn. 
N.  Y.  App.  filed  Aug.  4,  1920.  Eleo- 
trieally   welded. 

1.363.162.  Filament  for  Incanuescknt 
Ei.EcTRjc  Lamps;  Ralph  E.  Myers  and 
Roy  D.  Hall,  East  Orange,  X.  J.  App. 
filed  May  14,  1915.  Durribh-  and  re- 
sistant. 

1,363,167.       Electrical     Generator     with 

<  •oiNTER-COMPorxDiNC  ;    Robert    Peugeot. 

Valentifmey,  France.     App.   filed    Dee.   12. 

1913.  AVork  at  constant  voltage. 
1,363,186.       Electrolytic     Method.     .Vppa- 

RATrs  and  Product;  Matthew  M.  Merritt. 

South   Middleton,   Mass.      App.  filed  April 

15,  1919.  For  depositinp  metal. 
1,363,206.     Electric  He.iter  ;  Henry  Krue.s- 

held.  New   Washington,   Ohio.      App.   filed 

June   25,  1920.     For  tOBSting. 

(Issued  Dee.  28,  1920) 

1.363.219.  Truxking  .System  ;  Henry  M. 
Baseom,  New  York,  N.  Y.  App.  filed  Oct. 
21,  1918. 

1.363.220.  Signaling  Device  ;  Henry  M. 
P.aseom,  New  York,  N.  Y.  App.  filed 
Oct.   24.  1918.      Telephone. 

1.363.224.  Shot-Firing  Attachment  for 
Electric  Batteries  ;  Ezikiel  B.  Birch. 
Crafton.  Pa.  App.  filed  Nov.  13.  1918. 
For  blasting. 

1.363.227.  Electric  .Stove:  Fred  C.  Bovd. 
New  Haven,  Conn.  App.  Hied  Aug.  2. 
1920.     For  utilizing  heat  bilow  coil. 

1.363.228.  Electrolytic  Cell:  Frank  H. 
Buck  and  Pliilip  McRac.  Wilmington, 
IK-l.  App.  filed  July  IT.  1920.  Vov  gen- 
eration of  chlorine  and  sodium  hydroxide. 

1.363.236.  Starting  a.nd  (:enek.\ting  Sys- 
tem ;  Thomas  R.  Du  Bois.  Niagara  Falls. 
-V.  Y.  App.  filed  Alay  IS,  1916.  Auto- 
mobile. 

1.363.237.  Starting  and  Lighting  Sts- 
TEii  :  Thomas  R.  Du  Hois,  Or.inge,  X.  J 
.Vpp.  filed  Sept.  20,  1917.  For  automobiles. 

1,363,268.  Telephone  System  ;  Winfred  T. 
I'owell,  East  Orange,  N.  J.  App.  filed 
March  29.  1918.     Automati< . 

1,363,299.  Motor  Controller  ;  Charles  W. 
Yerger,  Milwaukee,  Wis.  App.  filed  June 
23,   1919.      Drimi   type. 

1,363,303.  RE^•ERSIBLE  Engi.nk  -  Starting 
System  ;  Thomas  Zimmerman  :in<l  Thomas 
R.  Bois,  Niagara  Falls,  N.  Y.  .4.pp.  filed 
.May  24,  1916.     Marine  service. 

1,363.319.  Receh-er  ?-or  Wireless  Tele- 
graphy ;  John  L.  Hogan,  Jr..  New  York. 
N.  Y.  App.  filed  July  14,  1916.  Operat- 
ing on  heterodjne  principle. 

1,363.334.  Telephone  System  ;  Alben  B. 
Lundell,  New  York,  X.  Y.  App.  filed 
July    27,   1916.      Semi-automatic. 

1,363,337.  Section  Insulator  ;  William  C. 
Mollvain,  Ru.^.selUon.  Pa.  App.  filed 
March   9,   1920.      Trolley. 

1.363.350.  Electric  Termin.al  Clamp  ; 
Adolph  C.  Recker,  OakviUe,  Conn.  App. 
filed  Aug.  26,  1919.  Foi-  elecrtic  batter- 
ies, spark  plugs,  ete. 


1.363,35.1.  .Method  of  L'niting  Cable  Ends: 
.Jacob  C.  Sander,  Lynn,  Mass.  .\pn.  filed 
-May   10,   1920.      Electric   weld. 

1.363,356.  Method  of  Butt-Welding  Tub- 
ing; Jacob  C.  Sander.  Lynn.  Mass.  App. 
flletl  May  21,  1920.  Prevents  formation 
of   burr. 

1.363.364.  Selector  Switch;  Frank  M. 
.slough,  Rochester.  N.  Y.  App.  filed  Nov. 
u,   1917.      Telephone. 

1.363.365.  -VuTOMATic  Selector  Switch  ; 
Frank  M.  Slough,  Rochester,  N.  Y.  App. 
filed  Nov.  5,  1917.     Telephone. 

1.363,382.  Process  of  Producing  Metallic 
ALLOYS ;  John  P.  Arend,  Dommcldingen, 
Luxemburg.  App.  filed  March  21.  1918. 
1*  ree  from  oxygen. 

1.363,394.  Electrical  Apparatus  ;  David 
tonlan,  .7r.,  Brooklyn,  N.  Y.  Apr,,  filed 
Jan.    5,  1920.      Extension  plug. 

1.363.472.  Electric  W.^ter  Hejvter  :  Frank 
Kuhn  and  Jay  A.  Hand,  Detroit,  Mich. 
-\pp.  filed  Jan.  25.  1919.  Attached  to 
pipe  system. 

1.363.473.  Electrically  He.ated  Tool: 
J  rank  Kuhn.  Lawr.-nce  H.  Thomas  and 
Jules  G.  Spiess,  Detroit.  Mich.  App.  filed 
May   27,   1920.      Soldering  iron. 

1.363.474.  Electrically  He.\ted  Tool; 
iM-ank  Kuhn,  Lawrence  H.  Thomas  and 
Jul.s  G.  Spi»-.ss,  Detroit,  Mich.  App.  filed 
-May  27,   1920.      Soldering  iron. 

1,363,491.  Electrical  Testing  Instrument  : 

Edward    G.    Buresch,    Chicago,    111.      App. 

filed   May  19,   1919.      For  automobiles. 
1.363.630.        Dynamo-Electric      Machine  : 

Charles     E.     Wilson,     Wilkins    Township. 

Allegheny    County,    Pa.      App.    filed    Nov. 

16,  1917.      For  automobiles. 

1.363,633.  ELECTRic.iL  System  ;  Thomas  i". 
Wurt.s,  Pittsburgh.  Pa.  App.  filed  May  7. 
1917.  Iniliv-ates  changes  in  rotation  of 
driving  wheels  relative  to  rotation  of 
guiding   wheels    of  locomotives. 

1.363.635.  Control  System  ;  Edgar  M. 
Botiton.  Wilkinsburg,  Pa.  -Vpp.  filed 
March  31.  1920.     For  mine  fans. 

1.363.636.  ,Vec-Weldixg  Electrode  ;  Porter 
H.  Brai  t-.  Pittsburgh,  Pa.  App.  filed 
May  12,  1919.     Slag  core. 

1,363,638.  AprAp..iTUS  for  the  Control  or 
Dvnamo-Electric  Machines  ;  Wilfred 
Brooke.  Altrineham,  England.  App.  filed 
May  18,  1918.     -Vutomatic  acceleration. 

1,363.644.  Brush  Holder;  John  V.  Dobson, 
Wilkinsburg,     Pa.       App.     filed     Nov.     19, 

1917.  Bears   on  sides  of  ring. 

1.363.64  5.  Storage  Battery;  William  S. 
Gould.   New  York,  N.  Y.     App.  filed  Feb. 

17.  1920.      Means   for   supporting  separa- 
tors. 

1.363.646.  SToH.iGG  Battery;  William  .S. 
Gould,  New  York,  X".  Y.  ,\pp.  filed  July 
23.  1920.  Means  for  supporting  plritcs 
and  separators. 

1.363.647.  System  of  Control;  Rudolf  E. 
H.llmund.  Pittsburgh,  Pa.  App.  filed 
May   3,  1916.      Regenerative  control. 

1.363.648.  ST.iR.\GE  Battery;  Albert  S. 
Hubbard.  Xcw  York,  X'.  Y.  App.  filed 
Dec.  6,  1917.     Ventilating  plug. 

1.363.649.  Stopjge  Battery;  Albirt  .S. 
Hubbard.  X'ew  York.  X.  Y.  .Vpp.  filed 
July  26,  191S.     Pl.ite  supports. 

1.363.650.  Stop.-\ge  B.ittery  ;  Albert  S. 
Hubbard,  X'ew  Y'ork,  X'.  Y.  App.  filed 
Dec.  6,   1917.     Plate  supports. 

1,363,666.  Electrical  Systeji  ;  Joseph  N. 
Mahoney.  Wilkinsburg,  Pa.  App.  filed 
Aug.  30.  1916.  For  automatically  con- 
necting feeder  circuits  together. 

1,363.6V  1.  B.^ttery;  Maurice  E.  Pipkin. 
X'acogdodies,    Tex.      -Vpp.    filed    Mav    15, 

1918.  Plate  supports. 

1.363,673.  Insulator:  \%"illiam  Schaake, 
Pittsburgh,  Pa.  App.  filed  April  5,  1917. 
-Minimum  amount  of  metal  and  cement. 

1,363,681.  Motor-Control  System  ;  George 
E.  Slocum.  Cleveland,  Ohio.  .\pp.  -  filed 
Jan.  26.  1917.  Automatically  controlling 
field  strength. 

1.363.683.  B.a^ttery  ;  Almond  H.  Snvder, 
Lancaster,  N.  Y.  App.  filed  Feb.  2S,  1918. 
ileans    for   supporting    plates. 

1.363.684.  Stor.\ge  Battery:  Almond  H. 
Snyder.  Lancaster,  X'^.  Y.  App.  filed  Apiil 
20,  1920.  Cleans  for  supporting  plates 
and   separators. 

1.363.685.  Storage  Battery  ;  Almond  H. 
Snyder,  Lancaster,  N.  Y.  -Vpp.  filed  July 
13,  1920.  Means  for  supporting  plates 
and  separ.ators. 

1.363.686.  .Storage  Battery;  Almond  H. 
Snydei-.  Lancastei-,  N.  Y.  App.  filed  PVb. 
17,  1920.  ^Means  for  supporting  free  ends 
of  plates. 

1,363.688.  Means  for  Balancing  High- 
Speed  Commutator  Cylinders  ;  Charles 
W.  Starker,  Pittsburgh,  Pa.  App.  filed 
Feb.  8,  1918.  Weights  .added  to  periphery. 


1,363,698.  I'oKTAia.K  Klecxric  Light  ; 
George  W.  Wacker,  Rutherfoid,  N.  J. 
App.  filed  Feb.  H,  1918.     Flashlamp. 

1,363,707.  System  for  .Supplying  Electric 
Power  for  Lighting  Purposes  frob 
Low-Frequency  Power  Circuits;  James 
R.  Beard,  Benton,  England.  -Vpp.  filed 
Apiil  15.   1920.      For   25   cycles,  etc. 

1.363.721.  Brush  Holder  for  Dynamo- 
Ei.kctrh-  Machi.nes;  John  S.  Dean.  Edge- 
wood  Park.  Pa.  App.  filed  Nov.  3.  1917. 
Insulator  tor   supporting  pin. 

1.363.722.  Brush  Holder;  John  S.  Dean, 
Edgewood  Park.  Pa.  App.  filed  Nov.  16. 
1917.     Replaceable  |)art.s. 

1.363.729.  Battery  Element;  Charles  F. 
Haunz.  Lancaster,  N.  Y.  App.  filed  Aug. 
2,    1919.      Grid. 

1,363,742.  Ignition  -Vpparati^s  :  Charles  T. 
Mason,  Sumter,  S.  C.  -Vpp.  filed  April  6. 
1920.      Magneto. 

1,363,754.  Storage-Battery  Separator  ; 
Gustav  H.  Rabenalt,  Lancaster,  N.  Y. 
-Vpp.  filed  March  30,  1918.  Impervious 
to  minute  particles  bt  material. 

l'.363.757.  System  of  Control;  Carl  P 
Tajlor,   Norfolk,  Va.      .Vpp.  filed  Feb.   24. 

1916.  Regenerative. 

1.363,758.  Brush  Structure  ;  Henry  H. 
Wait,    Chicago.    III.      App.    filed    .\ug.    22. 

1917.  Holder. 

1.363,796.  -Vnswer  -  Back  Mechanism  ; 
Richard  C.  Leake,  Rochester,  N.  Y.  App 
filed  March  25,  1915.     Railway  signal. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts. 
Contemplated  or  Under  Way 


New  England  States 

WHITING,  -ME. — At  a.  sijeiial  town  meet- 
ing the  sum  of  Ifll.ltOO  was  raised  for  com- 
pleting the  electric  light  plant  at  this  place. 

WORCESTER,  MASS. —The  American 
Steel  &  ^Vii'e  Company,  Grove  Park,  con- 
templates the  erection  of  a  30,000-kw.  cen- 
tral jjower  station  to  replace  several  power 
houses  in  Worcester. 

XE^'  LOXDOX.  CONN. — The  Connecti- 
cut Powei-  iVmipany  h.-is  entered  into  agree- 
ment with  the  city  officials  to  extend  the 
ornamental  street-lighting  system  through 
Main  and  Bank  Streets,  at  a  cost  of  about 
$25,000. 


Middle  Atlantic  States 

ALB^lNY,  N.  Y. — Commissioner  of  Pub- 
lic Works  W.  Greenlach  has  submitted  to 
.Mayor  Watt  an  annual  report  which  in- 
cludes a  recommendation  that  the  filtration 
plant  be   electrified. 

MOUNTAINDALE,  N.  Y. — The  Mountain- 
dale  Electric  Light  &  Power  Company, 
recently  incorporated  with  a  capital  stock 
of  $10,000,  plans  to  operate  an  electric 
light  .and  power  plant.  F.  J.  Garden,  S. 
Wingard   and  others   are  the  incorporators. 

UNION  SPRIXGS.  N.  Y".— Joint  petitions 
have  been  filed  with  the  Public  Service 
Conmiission,  ."Second  District,  by  the  Led- 
yard  Lightin.u'  Company,  Aurora,  N.  L. 
Zabriskie,  also  opei-ating  an  electric  light- 
ing plant  at  that  place,  and  the  Union 
.Springs  Light  &  Power  Company,  Union 
Springs,  under  which  the  Ledyard  com- 
pany asks  permission  to  issue  securities, 
lease  the  Zabriskie  plant  and  erect  a  trans- 
mission line  from  Union  Springs  to  -Vurora. 

LAKEHURST,  N.  J. — Bids  will  be  re- 
ceived by  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
Jan.  19  for  ducts  and  manholes  for  a  signal 
system  and  an  electric  distribution  system 
for  light  and  power  with  a  series  street- 
lighting  system  with  underground  ducts, 
cables,  etc.      (Specification  4348.) 

PLAINFIELD.  N.  J. — The  Common  Coun- 
cil plans  to  install  electrical  equipment  in 
the  proposed  garbage  incinerating  plant  to 
be  erected.  A.  N.  Vars,  City  H.ill.  is  engineer. 
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TKICNTON.  N.  J.— Tlu-  McKinley  Me- 
iiioi-ial  Hospital,  Krunswirk  Avenue,  con- 
lenipI.iUs  the  Pieotion  at  an  acUiition  and 
till'  inst:ill;tlion  of  olectiiial  equipmont,  at 
:i  .ost  of  about  $101). 000.  N.  A.  K.  Bugbiu-. 
206  Kast  Hanover  Street,  is  obairnuin  of 
tile  lonimittee  in  eharKe. 

Al.TOOiXA,  PA.— Bids  will  be  received 
until  .ibout  Mareh  1  by  W.  N.  Deoker.  sec- 
lotary  of  tlie  Altoona  School  Ui.striet.  for 
tile  oonstruetion  of  a  t\vo-stoi->  power  house 
on  Sixtli  Avenue  to  <-ost  about  $200,000. 
I*lans  ineUule  tlie  inslallatioii  of  equijmient 
and  eieetion  of  uiuh  rf;rouiid  conduits. 
Wood,  Huise,  Yates  &  Company,  Inc.,  Wool- 
wortli  Huilding,  New  York  iMty,  are  archi- 
tects. 

CATASAUQIJA,  PA.— The  electriflcntion 
of  tile  watei-  plant  is  under  consideration. 
.\ccordin(;  to  a  repoit  submitted  by  K.  G. 
l)i>uKlierty,  chairman  of  the  water  and  Are 
coniniittee,  Uie  cost  of  such  improvement 
is  estimated  at  $11,357. 

roi-EBROOK,  PA.— It  has  been  reported 
th.at  the  power  iiouse  at  the  local  plant 
of  the  l-lethleliem  Steel  Company,  Sixteenth 
and  Cumberland  Streets,  has  been  damaged 
by    fire. 

PHIUADBLPHIA,    PA. — The    Bureau   of 

Health,  l.'ity  Hall,  is  arranging  for  the 
erection  of  a  power  plant  at  the  Byb*a"ry 
Ilospit.'il  foi"  the  Insane.  Dr.  O.  L.  Fui-bush 
is  directol'. 

KKADUVG,  PA. — The  Reading  Hospital. 
Front  :in<i  Spring  Streets,  has  plans  under 
way  for  an  operating  addition  and  ptuver 
house  lo  cost  about  $:!.tii,iioii.  f.  H.  Jluhl- 
enbi'ig,  Flanders  Building.  Philadelphia,  is 
architect. 

CHAKI^ESTON,  W.  VA.  —  The  Meadow 
Creek  Power  Company,  recently  incorpor- 
ated   with    a    capital    of    $100,000,    plans    to 


tlie  erei-lion  of  a  power  plant  In  cost  about 
$40,000.  C.  Brossman,  l.')0.i  .Merchants' 
Bank    Building.    Indianapoli.s,    is    engineer. 

CLINTONVIM.p;,  WI.S.  —  Th<^  city  offi- 
cials will  receive  lials  soon  for  waterw(jrks 
improvements,  including  the  installation  of 
a  500-g.p.m.  motor-driven  pump  with  .luto- 
inatic  control,  one  6.'>l)-gal.  ami  one  :iOO-eal. 
pump.  L.  P.  Pelishek,  Cliiitotiville,  is  en- 
gineer. 

J.VNESVILLB.  WIS. —  Plans  are  being 
prepared  for  the  installation  of  an  orna- 
mental street-lighting  system,  including 
cables  .and  .iboul  liOO  light  standards,  to 
<ost  about  $1.'),OOU.  C.  V.  Kerch,  (Mty  Hall, 
is  engineer. 

iMHAVAUKEE,  WIS.— According  to  W. 
W.  Kumsey,  engineer  of  the  bureau  of 
illumination,  $.')lirt,00(l  will  be  required  to 
complete  the  street-lighting  system.  Dur- 
ing the  last  yeai-  3,-.')0  concreti'  posts  were 
.set,  and  it  is  estimated  that  half  that 
amount  will  be  installed   in  1921. 

KEEWATIN.  MINN. — Improvements  will 
be  made  to  the  light  and  water  plant,  in- 
cluding an  addition  to  the-  boiler  house  foi- 
a  switchbo.nc],  three  37J-kva.  transformers 
"With  outdoor  substation,  a  liou-g.p.m.  (leep- 
well  pump  .ind  an  el.ctrically  driven  vacu- 
um pump.  The  cost  is  estimated  .at  $13,300. 
A.  Bodah  is  superintendent  of  the  light  and 
water  depaitment.  and  W.  H.  Gallagher, 
«19  Woodland  Avenue,   Duhith,  is  engineer. 

MITCHEI.U  ,S.  D.  —  The  city  olfleials 
plan  to  replace  the  cluster  lights  with  a 
new    street-lighting  system. 

MOBRIDGB,  S.  D.— The  State  Hydro- 
Electric  Commission,  Pierre,  has  selected 
a  site  near  Mobridge  for  the  I'onstruction 
of  dams  and  a  power  house  to  gener.ate 
electricity  to  supply  cities,  etc.  The  cost 
is    estimated    at    .ihout    $1.0.000.000    ami    .i 


LAST  OF  THE  SPOKANE  RIVER  POWER  SITES  WITHIN  THE  CITY  LIMITS,   WHERE  THE 

WASHINGTON  WATER  POWER  COMPANY  WILL  PROCEED  AT  ONCE 

WITH  A  14,000-HP.  DEVELOPMENT 


operate  an  electric  light  and  power  system 
in  Fayette  and  Greenbrier  Counties.  V.  L. 
Black  is  one  of  the  incorporator.s. 

PRIXCETON.  W.  VA.— The  Piinceton 
Power  Company  has  been  organized  with 
a  capital  of  $10,000  and  will  opeiate  the 
electtric  r.ailway  between  IM'inceton  .and 
Grah.am.  Improvements  .and  tixtensions  are 
planned.     H.  S.  llai<Iy  is  president. 

North   Central   States 

L.AKSINC,,  MICH.  —  Th.'  Mieiiig.in  Sol- 
diers' Home  will  ask  the  state  budget  com- 
mittee' to  provide  $18.'i,00fl  for  the  construc- 
tion of  a  power  and  heating  plant.  The 
seci-et.ary  of  the  home  is  in  chai-ge. 

i:.\Y  VII>I>.VGE.  OHIO. —  The  Northern 
Light  &  Power  Company  has  applieil  to  the 
Public  Ptilities  Commission  at  Columbus 
for  .authoiity  to  issue  1,000  .shares  of  com- 
mon sto<  k  at  $7.T  a  share  and  S.-OSO  shares 
of  pT-ef.  rred  slock  at  $100,  the  proceeds  to 
be  used  fo!-  the  construc-tion  of  .a  power 
plant  ami  to  furnish  energy  to  Dover,  Avon 
and  .\von   Lake. 

POWHATAN,  OHIO.— Tlie  American  Gas 
&  Electric  Compan.v,  30  Church  Street,  New 
York  City,  is  consideiing  the  consti  u<tion 
of  a.  new  electric  gener.ating  station  in  this 
vicinity, 

SPKI.VGKIKI.D.  OHIO. —  The  Masonic 
Home.  iN'.ational  Piki'  West,  contemplates 
the  erection  of  a  power  plant  in  the  spring 
in  conneelion  with  a  proposiid  hospit.al  to 
co.st  about    $500,000. 

MAYSVILLE,  KY.  —  The  ITnited  States 
Engineer's  omce,  Khst  District.  Room  10.";, 
Post  Ofn<e  Building,  Cincinnati,  Ohio,  is 
having  plans  prepared  for  a  2S-ft.  x  .';7-ft. 
power  house  at  the  Ohio  River  Dam  No.  33. 

COLUMBIA  CITY,  IND— The  Board  of 
Piibli(-  Works  is  IiavinB  plans  preparetl  for 


bond  issue  foi-  tituincing  the  pr-oject  is 
contemplated. 

MONTEZUMA.  KAN. — It  is  planned  to 
erect  a  transmission  line  from  the  Dodge 
City  light  plant  to  .Montezuma  .ami  along 
the  Elkh.art  Railwa.\.  The  Uuekel  Engi- 
neering  Company,    Hutchinson.    Is   engineer. 

NEWTON.  KAN. — An  election  will  be 
held  April  .I  for  the  puipo.se  of  submitting 
to  the  voters  a  proposition  to  issue  $208.- 
000  for  the  erecticm  of  a  municipal  light 
plant.  

Southern  States 

BENSON,  N.  C.  —  The  town  officials, 
through  their  tnasun  r,  the  I'^irmers'  Com- 
nieicial  Bank,  plan  to  sell  $30,000  in  bonds 
for  an  electric  light  system. 

OCALA,  KLA. — The  city  offlciiils  contem- 
plate the  installation  of  an  (n-namental 
street-lighting  system  on  Main   Street. 

SAVANNAH.  GA. — The  Savannah  Elec- 
tric CTompany  contemplati'S  an  exijendittU'C 
of  $2.'')0,000  on  light  and  .striM't-r.-iilw.ay 
system   improvements. 

RUSSKLLVILLIO,  ARK.— The  Arkansas 
Light  &  Power  ('omp.any.  Pine  Bluff,  is 
expeiinienting  with  pnlveri/.ed  eo.il  as  fuel, 
and  if  this  proves  successful  the  *-onipany 
plans  to  erect  a  lO.OOO-kw.-hr.  to  .111.0011.- 
kw.-Iir.  electric  plant  at  Hu.ssellville  anil  .a 
hydro-electric  plant  on  the  Ouachita  Kivi  r. 
H.    C.   Cou<-h.    Pine    Bluff,   is   president. 

GITYMON.  OKL.\.-  .\  prfiiiosition  to  is- 
sue $83,000  in  bonds  will  be  submitted  to 
the  voters  for  the  purpose  of  pm-ch:tsing 
and  enlarging  the  lor:i}  light  plant.  Uuekel 
Engineering  Company.  Hutchinson,  Kan., 
is  engineer. 

HUGOTON,  OKLA. — An  election  will  be 
held  on  April  5  for  the  purpose  of  submit- 
ting   to   the   voters   a   proposition    to    issue 


bonds  to  the  amount  of  $100,999  for  the 
construction  of  an  electric  light  and  water 
plant. 

DKL.UIOMA,    OKLA.— M.    Jayne    and    C. 

I  iVieder-,  associate  .architects.  Empress 
Ihe.iter  lUulding,  have  prepared  plans  for 
the  erection  of  a  state  memorial  hospital 
to  unhide  a  power  plant.  The  cost  is 
estunati'd   at   $2,000,000. 

l!ONII.\M,  TEX.— The  Texas  &  Pacific 
Hailw.iy  [)lans  to  install  a  75-fL  elec- 
trically driven  tunitable  at  Bonliam. 

('I.EBURNE,  TEX. —  The  Ch.ambers  of 
t  oniniercir  of  Cleburne  and  Waco  .are  eon- 
siiiermg  the  construction  of  an  interurban 
eleetiic  line  to  fill  the  gap  between  Cleburne 
and  Hillsboro.  or  a  line  from  Dallas  to 
Cleburne  and  from  there  to  Hillsboro. 

.,  ^'^¥7  ^^'ORTH.  TEX.— It  is  understood 
that  .fbO.ooii  IS  available  for  improvements 
to  the  li.ghting  system  at  this  place. 

M.yrAnOR.  TEX.— The  city  officials  con- 
templati-  the  installation  of  an  electric  light 
and   lee    plant. 

i'ECOS.  TEX.— The  Pecos  Power  &  Light 
Compan.v  has  been  incorporated  with  a 
capital  stock  of  $30,000  and  plans  to  op- 
erate a  local  electric  light  and  power  plant 
and  system.  .1.  W.  Crowdus  and  M.  E. 
Heiderkorn  are  the   incorporators. 

.S.\N  ANTONIO,  TEX.— The  San  Antonio 
I'uhlie  Service  Company  contemplates  the 
install.ition  of  new  equipment  and  boilers 
in  the  power  plant  on  Ceneeption  Road 
and  in  the  substation  on  Tenth  Street,  to 
cost  between  $2.';0.000  and  $300,000.  W.  B. 
Tuttle  is   vice-president. 

WAXAHACHIB.  TEX.— The  city  officials 
contemplate  the  in.stallation  of  an  orna- 
mental lighting  system  in  Getzeiidaner 
Memorial    I 'ark. 


Pacific  and  Mountain  States 

OLY.MPIA.  WASH.— A.  U.  West  and  F. 
W.  I^ewis  have  applied  to  the  county  com- 
missioners for  a  franchise  to  erect,  main- 
tain and  operate  an  electric  light  .and 
power  line  beyond  Tumwater  and  to  em- 
brace the  Brigham  Park  District  and  South 
Pnion. 

c.LEND.\LE,  CAL. — The  city  officials  are 
receiving  bids  for  the  installation  of  an 
electrically  operated  pumping  station,  in- 
cluding a  centrifugal  pump  and  a  60-hp. 
motor.  H.  B.  Lynch,  1007  Van  Nuys  Build- 
ing. Los  Angeles,  is  engineer. 

HOLLYWOOD,  CAL. — Petitions  are  be- 
ing circulated  for  a  bond  election  to  be  held 
soon  for  a  new  street-lighting  system.  Ac- 
cording to  H.  T.  Wright,  secretary  of  the 
Board  of  Trade,  tl>e  cost  is  estimated  at 
$1,500,000. 

LOS  ANGELES,  CAL.— The  board  of  di- 
rectors of  the  Chamber  of  Commerce  has 
proposed  the  issuing  of  $100,000,000  in 
bonds  to  cajry  out  within  the  next  ten  years 
a  series  of  developments  along  the  Owens 
River  valley  and  other  available  power 
sites. 

MONTEBELLO,  CAL. — The  Chamber  of 
Commerce  is  considering  the  installation 
of  a  street-lighting  system. 

SAN  MATEO,  CAL.— Attorney  Kirkbrld.- 
is  preparing'  a  resolution  providing  for  the 
installation  of  an  electrolier  sy.stem  at  thi.': 
place. 

FOUNTAIN  GREEN.  UTAH. — The  Big 
Springs  Eleitrie  Comp.any  has  had  plan^ 
prepared  for  the  erection  of  a  new  power 
house  for  increased  service  in  the  spring. 
Plans  include  the  installation  of  a  generator 
and  waterwheel  and  the  extension  of  lines 
to  Wales.  Nephi  and  Levan.  E3.  R.  Ander- 
son  is  engineer. 

PAYSON,  UTAH.  —  The  town  officials 
plan  to  ta-eate  a  special  lighting  improve- 
ment district  for  the  installation  of  a 
modern   street-lighting  system. 

COLORADO  SI'RINGS,  COL. — An  orna- 
mental street-lighting  system  will  be  in- 
stalled on  Ruxton  and   .Manitou   Avenues. 


Canada 


WINNIPEG.  MAN —II.  C.  Thompson,  citv 
trc-asurer.  has  .sold  Ixinds  for  $600,000  to 
proviiie  for  municiiial  light  and  iiower  im- 
provements. 

TTLLSONBURG.  ONT,  —  'Hie  Canadian 
Cereal  &  I'loiir  Comp.any,  I,td.,  George 
Street,  Stratforil.  contemplates  the  ei'ection 
of  an  electrically  operated  flour  and  cereal 
mill,   to  cost  about  $100,000. 

WINDSOR,  ONT. — The  Ontario  Hydro- 
Electric  I'ower  Commission,  31  Chatham 
Strei't  \\'est,  is  having  plans  prepared  for 
extension  to  the  elei'tric  .street-car  lines 
from  Ouellette  .\venue  to  Walker  Road,  a 
distance  of  10  miles.  Electi-^c  energy  wil) 
be  supplied  by  the  Hydro-electrh;  system. 
The  co.st  is  estimated  at    Sl.ntm.OOO. 
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Thrift  Campaigns  and 
Self-interest 

ELECTRICAL  men  naturally  like  to  think  of 
Franklin  as  a  great  electrician  and  to  link  him 
indissolubly  with  their  industry.  But  while  Franklin 
was  a  scientist,  he  was  more ;  and  it  is  particularly  to 
another  accomplishment  of  his  that  men  everywhere  are 
referring  this  week.  "Save,  young  man,  and  become 
respectable;  it  is  the  quickest  and  surest  way," 
epitomizes  Franklin's  philosophy.  Of  thrift  he  was  the 
great  exponent,  and  by  thrift  is  not  meant  hoarding  but 
wise  expenditure;  for  thrift  connotes  neither  niggardli- 
ness nor  miserliness.  Thrift  means  success  and  advance 
in  the  acquisition  of  property,  increase  of  worldly  goods, 
prosperity.  Surely  none  can  gainsay  the  wisdom  of 
preaching  thrift  at  this  or  any  other  time,  individually 
and  nationally,  and  allying  it  with  self-interest.  Self- 
interest  prompts  the  practice  of  thrift  and  the  invest- 
ment of  the  savings.  Particularly  attractive  for  this 
purpose  are  the  bonds  and  stocks  of  strong  electric 
light  and  power  companies  whose  properties  are 
managed  by  men  of  technical  skill  and  broad  business 
experience  and  whose  securities  are  issued  under  the 
supervision  of  public  service  commissions.  If  those  con- 
nected with  the  electrical  industry  will  put  their  savings 
in  it  and  induce  others  to  do  likewise,  the  electric  light 
and  power  companies  of  the  country  will  thereby  be 
enabled  to  prosper  and  progress  and  to  expand  com- 
mensurately  with  the  growth  of  the  communities  they 
serve.  Thus  the  community  gains,  the  industry  gains, 
the  individual  investor  gains,  and  all  those  connected 
with  or  serving  the  electrical  industry  profit  accordingly. 
This  is  thrift  in  its  highest  sense. 


Enlarged  Activities 
of  the  N.  E.  L.  A. 

WE  HAVE  watched  with  considerable  interest  and 
admiration  the  new  spirit  animating  the  National 
Electric  Light  Association  and  the  widening  influence 
of  that  great  body  in  industrial  and  civic  affairs.  This 
development  has  not  escaped  the  attention  of  the  other 
branches  of  the  industry,  and  they  not  only  recognize 
the  value  of  the  work  being  done  and  its  purport,  but 
are  anxious  and  willing  to  co-operate  in  the  program  to 
the  end  that  the  campaign  of  good  will  which  has  begun 
so  auspiciously  shall  be  carried  through  successfully  and 
triumphantly.  Seldom  have  the  individual  electric  light 
and  power  companies  taken  such  an  active  interest  in 
association  affairs,  and  never  has  the  association  meant 
so  much  to  them.  During  the  coal  crisis  the  association 
was  not  found  wanting,  and  in  dealing  with  the  National 
Association  of  Railway  and  Utility  Commissioners,  the 
Investment  Bankers'  Association,  the  Federal  Power 
Commission,  the  United  States  Chamber  of  Commerce 
and   other  vital  organizations   the   part   played  by  the 


National  Electric  Light  Association  has  been  helpful 
and  effective.  Co-operation  with  the  other  national 
associations  in  the  electrical  industry  has  also  been 
wholesome  and  generous.  Coming  on  top  of  the 
reorganization  of  the  association,  these  activities  have 
meant  enormous  work  on  the  part  of  the  staff  at  head- 
quarters, but  under  the  guidance  and  inspiration  of  so 
energetic  and  enthusiastic  a  worker  as  Executive 
Manager  M.  H.  Aylesworth  the  added  burdens  have  been 
borne  with  pleasure.  On  him  more  than  any  one  else  the 
greater  part  of  the  work  has  fallen,  and  to  his  vision 
and  foresight  much  of  the  success  which  has  already 
been  accomplished  is  due.  A  great  deal  is  expected  of 
the  good-will  campaign  now  under  way,  and  with  the 
hearty  co-operation  of  manufacturei-s  and  of  other 
branches  of  the  industry,  as  well  as  every  individual 
in  the  utility  field,  the  outcome  is  sure  to  exceed 
expectations. 


Self-Interest  of  Industrial 

Plants  in  Utility  Financing 

DURING  the  past  few  years  of  high  prices,  long 
deliveries  and  comparatively  low  electric  rates 
centi-al-station  service  has  helped  power  customers  make 
the  large  profits  which  have  diverted  capital  from  utility 
companies  to  industrial  channels.  Central  stations  have 
been  unable  to  make  proper  betterments  or  adequate 
additions  to  their  plants  during  this  period,  and  although 
the  majority  of  power  customers  have  accepted  curtail- 
ments of  electric  service  very  philosophically,  never- 
theless they  are  prone  to  forget  that  electric  rates  do 
not  even  cover  interest  charges  in  all  cases  and  never 
provide  for  needed  improvements  and  a  surplus.  Even 
some  large  customers  have  failed  entirely  to  undei'stand 
why  central  stations  are  unable  to  supply  all  power 
requirements  all  of  the  time.  Consequently  plans  are 
being  made  by  these  customers  to  build  new  isolated 
plants  or  rehabilitate  old  ones  when  equipment  prices 
have  dropped  to  what  may  be  considered  a  new  normal 
level.  The  time  is  opportune,  therefore,  to  convince 
all  large  customers  that  there  is  a  real  partnership 
basis  on  which  they  can  obtain  adequate  central-station 
service.  The  money  invested  by  the  utilities  during 
pre-war  times  created  the  generating  and  distributing 
systems  which  enabled  the  industries  to  produce  large 
quantities  of  very  profitable  merchandise.  Now  that 
utilities  want  money  to  rehabilitate  their  properties  and 
to  build  up  their  reserve  capacities  to  a  pre-war  basis, 
the  logical  investors  in  their  securities  are  the  customers 
who  have  profited  most  by  the  service  and  have  a  local 
self-interest  in  the  utility  as  an  institution  contributing 
an  essential  service  to  the  progress  of  the  community. 
When  this  truth  comes  to  be  fully  grasped  by  the  indus- 
tries dependent  on  electrical  energy  for  their  prosperity 
an  era  of  co-opei'ation  should  begin  that  will  solve  many 
financial  problems. 
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Electric  Trucks,  Like  Other  Vehicles, 
Need  Care 

THE  electric  road  truck  has  suffered  in  the  past  from 
the  notion  that  no  skill  or  knowledge  of  its  nature 
and  needs  is  required  on  the  part  of  the  operator. 
Statements  to  this  effect  from  supposedly  authoritative 
.><ources  have  appeared  from  time  to  time.  It  is,  there- 
fore, encouraging  to  note  that  recognition  of  the  fact 
that  the  truck  is  a  mechanical  and  electrical  device  that 
needs  as  intelligent  care  as  any  other  similar  device  is 
on  the  increase,  and  that  manufacturers  and  central 
stations  interested  are  taking  decided  steps  to  educate 
owners  and  operators  in  the  proper  care  and  operation 
of  their  vehicles.  The  recognition  of  electric  vehicle 
operation  among  the  mechanical  branches  taught  in  the 
public  schools  of  Chicago  is  another  hopeful  sign.  The 
electric  road  truck  can  no  more  perform  its  task  success- 
fully without  intelligent  handling  than  can  the  gas- 
engine  vehicle. 


Foundation  for  Rural  Rates 
Should  Be  Built 

A  FORM  of  rural  rate  that  will  include  all  items  of 
cost  of  service  is  an  important  contribution  to  the 
rural  service  discussion.  The  article  by  Prof.  J.  0. 
Kammerman  elsewhere  in  this  issue  is  important  be- 
cause it  reaches  further  toward  the  fundamentals  than 
most  of  the  discussions  that  have  so  far  appeared.  There 
will  undoubtedly  be  much  disagreement  in  many  quar- 
ters with  the  numerical  values  assigned  to  the  various 
factors  in  this  article,  but  it  should  be  remembered  that 
these  numerical  values  represent  variables  to  which  a 
large  amount  of  study  must  be  given  before  it  will  be 
possible  to  assign  values  confidently  for  even  a  single 
locality,  much  less  for  an  entire  section  or  the  whole 
country.  The  important  feature  around  which  discus- 
sion should  center  is  the  principles  underlying  the 
problem.  If  their  soundness  can  be  thoroughly  estab- 
lished, the  assigning  of  correct  values  for  any  situation 
becomes  largely  a  matter  of  detail  study  of  the  special 
case  with  rather  limited  chances  of  serious  error.  If 
the  underlying  principles  of  the  scheme  are  wrong,  no 
amount  of  concentration  on  detail  study  will  produce 
anything  except  serious  trouble.  The  whole  purpose  of 
the  article  is  to  formulate  a  method  that  will  consider 
all  factors  of  cost  and  produce  a  return  to  cover  the 
fixed  and  variable  charges.  When  this  method  has  been 
established,  the  exact  numerical  values  assigned  to  each 
factor  and  the  profit  on  the  business  will  be  a  relatively 
simple  study.  A  further  fact  to  which  the  article 
clearly  points  is  that  uniform  rates  to  cover  all  exten- 
sions even  in  the  territory  of  a  single  utility  cannot  be 
worked  out  because  of  the  variation  in  number  of  cus- 
tomers per  mile  and  the  variable  cost  of  lines  and 
equipment  per  customer. 


No  Place  for  Vindictiveness 
in  Industry 

EVER  since  the  complications  of  modern  civilization 
began  labor  and  capital  have  been  engaged  in  a  give- 
and-take  combat  of  mutual  exploitation.  Labor  has 
generally  been  the  weaker,  and  its  gains  over  any  stated 
period  have  been  gradual  and  small.  Two  years  ago  it 
came  into  what  its  leaders  and  champions  no  doubt 
honestly  deemed  "its  own."  Everybody  knows  the  re- 
.sult.      Capital,    driven    to    the    wall,    paid    wages    that 


steadily  grew  to  previously  undreamt-of  proportions  for 
an  output  that  steadily  diminished;  commodity  prices 
soared  higher  and  higher;  the  merry  profiteer  profi- 
teered, and  in  the  end  labor  gained  far  less  than  it  had 
thought  to  do.  Now  the  fortunes  of  battle  have  changed, 
the  tide  of  non-employment  is  rising,  and  anxiety  once 
more  has  taken  possession  of  the  wage  earners.  Human 
nature  suggests  to  industrial  employers  that  their  in- 
ning has  come  round  again  and  that  the  chance  is  here 
to  avenge  the  hold-ups  of  the  last  two  years  and  put 
labor  in  its  place  once  more.  Such  an  idea  was  bound 
to  arise.  None  the  less,  if  the  indissoluble  partnership 
of  capital  and  labor  is  ever  to  be  anything  but  a  mutu- 
ally destructive  duel,  a  more  mistaken  policy  could  not 
be  conceived.  Vindictiveness  is  a  two-edged  sword.  It 
has  no  place  in  the  industrial  world.  It  would  play 
directly  into  the  hands  of  communism  and  propagate 
belief  in  "direct  action"  of  the  Russian  brand.  Rather 
is  this  a  time  to  rise  above  the  primitive  impulses — a 
time  for  breadth  of  view,  for  liberality  of  judgment,  for 
generosity  of  terms.  It  is  a  time  to  rebuild,  and  to  build 
for  the  future,  along  the  lines  of  organized  co-operation, 
of  pi'ofit  sharing,  of  employee  representation  or  of  indi- 
vidual rewards,  as  may  be  best  in  each  particular  case. 
In  the  long  run  it  will  prove  as  much  to  the  benefit  of 
capital  as  of  labor  if  when  these  chaotic  years  shall  at 
last  be  over  and  mankind  shall  settle  down  to  industri- 
ous routine  once  more  there  shall  prove  to  have  been 
not  a  temporary  and  deceptive  but  a  permanent  and 
absolute  advance  in  the  earnings  of  every  useful  trade 
honestly  followed. 


Effective  Interconnection 
Requires  Team  Play 

IN  THESE  days  of  team  play  among  public  utilities 
the  subject  of  interconnection  rises  to  large  impor- 
tance, not  only  here  and  there  and  casually,  but  as  a 
policy  to  be  followed  whenever  feasible.  The  little  dis- 
cussion by  A.  T.  Throop  elsewhere  in  this  number  of 
some  practical  phases  of  interconnection  from  the 
psychological  rather  than  the  physical  standpoint  will 
prove  instructive  reading.  Granted  that  a  group  of 
adjacent  utilities  want  to  take  advantage  of  the  large 
possibilities  of  interconnection,  the  terms  and  arrange- 
ments of  such  interconnection  are  easy  enough  to  work 
out  in  general,  but  the  details  sometimes  involve  com- 
plication. Broadly  speaking,  there  are  two  classes  of 
interconnection — full  pooling  of  resources  for  the  benefit 
of  the  systems  as  a  whole  and  exchange  of  power  on 
some  equitable  basis  as  between  one  system  and  another. 
E.xchange  of  power  involves  no  special  trouble  e.xcept 
settling  the  price,  for  it  is  easy  to  draw  a  suitable  con- 
tract and  make  proper  arrangements  for  metering.  If 
the  proposed  arrangement  provides  benefits  for  both 
parties,  as  it  generally  does,  the  matter  almost  settles 
itself.  It  is  in  plans  for  full  interconnection  that  work- 
ing difliculties  are  more  often  found. 

Mr.  Throop  lays  stress  on  the  absolute  necessity  of  a 
frank  and  open  spirit  of  fair  play  between  all  the  com- 
panies concerned.  If  interconnection  is  skillfully  carried 
out,  it  can  be  of  large  commercial  benefit  to  everybody 
concerned,  but  to  win  out  to  this  successful  result 
means  fairly  and  squarely  playing  with  the  cards  upon 
the  table,  with  a  frank  spirit  of  give  and  take,  willing- 
ness to  make  concessions  and  a  spirit  of  genuine  and 
whole-souled  co-operation.  It  is  the  necessity  of  such  a 
close   working  agreement  that   often  proves   the   chief 
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motive  for  an  actual  merger,  a  motive  far  stronger  than 
any  furnished  by  a  common  purchasing  system  or  a 
unified  scheme  of  financing.  It  is  the  unified  spirit  of 
co-operation  and  management  day  by  day  and  hour  by 
hour  that  makes  for  genuine  success  in  interconnection. 


Reducing  Labor  Costs 
Electrically 

EQUIPMENT  that  offers  a  quick  return  on  the 
initial  investment  through  the  reduction  of  labor 
costs  is  becoming  increasingly  attractive  to  industries 
of  many  kinds.  A  brief  article  by  J.  S.  Tuthill 
gives  some  extremely  useful  information  regarding  the 
extent  to  which  electrical  methods  have  supplanted 
human  labor  in  the  mere  matter  of  handling  and  con- 
veying material.  Our  old  friend  the  industrial  electric 
truck  is  steadily  at  work  replacing  the  hand  truck,  and 
a  little  detailed  investigation  in  one  factory  showed 
that  a  single  truck  is  doing  more  work  in  an  eight-hour 
shift  than  twenty-five  men.  In  another  shop  four 
trucks  and  one  tractor  displaced  twenty-five  men  with 
hand  trucks,  eight  horses  and  their  drivers  and  the 
services  of  a  switch  engine  for  two  hours  per  day.  And 
so  the  story  goes  on.  Where  the  truck  does  not  come 
into  play  the  conveyor  gets  busy,  and  in  one  instance 
cited  by  Mr.  Tuthill  an  overhead  trolley  conveyor  system 
paid  for  itself  in  less  than  six  months.  Where  the  con- 
veyor is  not  conveniently  applicable  the  electric  crane 
with  an  electromagnet  can  usefully  take  a  hand  in  the 
game,  loading  a  50-ton  car  in  half  an  hour.  One  or  two 
men  with  adequate  conveying  machinery  can  displace  a 
score  working  by  old-fashioned  methods,  thereb}'  releas- 
ing just  so  much  available  labor  for  those  tasks  to 
which  electrical  equipment  has  not  yet  been  adapted. 


Water  Supply  for  Steam-Plant  Purposes 
Needs  Study 

WATER  as  a  vital  factor  in  the  operation  of  a  large 
modern  steam  plant  is  too  little  appreciated.  In- 
tensive studies  of  available  supplies  for  hydro-electric 
use  have  been  made  in  a  few  cases,  but  as  a  whole 
insuflicient  attention  has  been  devoted  to  the  matter 
from  the  viewpoint  of  the  large  steam  plant  of  the 
future.  A  very  important  note  was  struck  in  the  recent 
water  congress  called  in  Kansas  by  Governor  Allen  to 
consider  new  water-resource  laws  when  the  discussion 
developed  the  fact  that,  though  there  are  some  hydro- 
electric power  possibilities  in  the  state  that  should  not 
be  overlooked,  the  industrial  development  of  Kansas — 
already,  it  is  said,  overshadowing  the  agricultural  de- 
velopment in  value  of  products — is  dependent  on  the 
future  supply  of  power  from  steam  plants.  As  a  result, 
the  subject  of  water  supply  for  such  plants  will  have  a 
place  in  the  work  of  the  proposed  water  commission, 
along  with  irrigation,  domestic  water  supply  and  food 
control. 

The  discussion  at  Topeka,  in  the  water  congress  and 
also  in  a  meeting  of  the  Kansas  Engineering  Society, 
brought  out  the  fact  that  the  problem  is  more  than  a 
Kansas  affair.  Studies  of  the  past  three  or  four  years 
in  the  Eastern  States  have  indicated  that  there  are  rela- 
tively few  sites  away  from  tidewater  or  the  great  lakes 
at  which  unlimited  water  supplies  are  available.  When 
convenience  of  transportation,  proximity  to  fuel  supplies 
and  locations  convenient  to  the  power  market  are  added 


to  the  problem,  the  available  sites  narrow  down  to  an 
extent  that  startles  even  the  men  who  have  the  most 
intimate  knowledge  of  the  situation.  Prior  claims  on 
water  because  of  long  use  and  riparian  rights  add  more 
complications.  With  this  situation  developing  in  the 
sections  where  rainfall  and  therefore  water  supply  are 
presumed  to  be  ample,  it  can  be  easily  seen  that  the 
industrial  developments  in  the  Middle  Western  and 
Western  States,  where  water  supply  is  less  plentiful,  will 
bring  increasingly  embarrassing  problems  unless  the 
study  of  the  water-supply  situation  over  the  entire 
country  also  includes  consideration  of  the  steam-plant 
problem. 

One  regrettable  feature  of  the  Kansas  meeting  was 
the  slight  representation  of  the  central-station  indus- 
try in  the  discussions.  This  is  a  problem  that  the 
central  station  cannot  afford  to  ignore.  Fortunately  it 
is  not  too  late  for  Kansas  central-station  men  to  take 
part  in  such  discussions  in  their  own  state  in  the 
future  and  for  central-station  men  everywhere  to  bring 
this  problem  into  discussion  in  other  states  and  before 
appropriate  national  committees. 


Dirty  Lamps  as  a  Source  of 
Fire  Hazards 

IT  IS,  of  course,  a  familiar  fact  that  inflammable 
material  in  contact  with  the  bulb  of  an  incandescent 
lamp  may  reach  the  temperature  of  ignition.  The  bulb 
temperature  itself,  with  the  lamp  free  and  clear  of 
everything,  does  not  generally  rise  to  the  danger  point 
even  in  case  of  large  lamps,  but  the  shutting  in  of  the 
outward  flow  of  heat  from  the  filament  may  carry  the 
temperature  dangerously  high  in  a  very  short  time. 
This  fact  is  so  commonly  understood  that  the  incandes- 
cent lamp,  far  less  dangerous  than  any  other  usual 
illuminant,  involves  no  real  fire  risk  under  ordinary 
circumstances.  Cases  arise,  however,  when  inflammable 
material  in  the  form  of  dust  coats  the  lamp  bulb  and 
can  be  brought  to  the  ignition  point.  It  also  may 
happen  that  a  lamp  bulb  breaks  and  exposes  gas-laden 
or  dust-laden  air  momentarily  to  the  high  temperature 
of  the  filament.  Very  little  has  been  known  concerning 
the  actual  magnitude  of  risks  thus  incurred,  and  we  are 
extremely  glad  to  present  a  paper  elsewhere  in  this 
issue  by  Messrs.  Dows, .Fox  and  Blackwell  giving  an 
experimental  study  along  this  line. 

The  practical  moral  to  be  drawn  from  these  data  is 
that  wherever  organic  dust  is  likely  to  be  widespread, 
as  it  is  in  flour  mills  and  similar  situations,  the  same 
precautions  should  be  taken  with  installing  and  main- 
taining incandescent  lamps  that  would  be  required  in 
the  presence  of  any  highly  inflammable  or  explosive 
material.  The  bulb  itself  should  in  such  cases  be  in- 
closed in  an  outer  globe  somewhat  as  it  is  in  marine 
practice,  a  globe  practically  dust-tight  and  big  enough 
to  present  a  radiating  surface  sufficient  to  keep  down 
the  possible  temperature  even  should  the  surface  become 
coated  with  dust.  Ordinary  common  sense  in  the  clean- 
ing of  fixtures  of  this  type  would  free  them  from  dust 
inside  and  out  and  remove  any  possible  source  of  danger 
either  from  direct  heating  or  from  the  breaking  of  the 
bulb.  The  same  precautions  should  be  taken  with  dust- 
laden  air  of  the  kind  here  considered  that  one  would 
take  with  gases  and  vapors  known  to  be  explosive. 
There  is  occasion  not  for  blaming  the  incandescent  lamp, 
but  rather  for  putting  dusty  air  in  the  class  of  unusual 
hazards  where  it  belongs. 


Arthur  Williams 

Chnmpion  of  progressive  thought  and  public  policy  pioneer  ivho  has 

been  umisxmlly  successful  in  his  efforts  to  develop 

thr  In.ivmn  side  of  industry 


OF  ALT,  the  classes  of  utilities  none 
holds  a  hiKlier  or  more  secure  place 
in  the  public  esteem  than  those 
engaged  in  supplying  electric  light  and 
power  service.  Nor  is  this  a  matter  of 
chance  or  luck  :  it  is,  rather,  the  result 
of  honest  effort  to  give  the  best  possible 
service.  That  this  work  has  been  done 
well  is  largel.v  so  because  of  the  earlv 
guidance  of  a  small  number  of  clcnr- 
thlnking  electric  light  and  power  execu- 
tives, among  whom  was  Arthur  Williams, 
now  general  commercial  manager  of  the 
New  York  Edison  Companv.  Mr.  Williams 
was  one  of  the  first  to  have  the  broader 
vision  of  public  policy.  When  the  Na- 
tional Electric  I.,ight  Association  fifteen 
years  ago,  under  William  H.  Blood's 
administration,  flrst  decided  to  appoint 
a  public  policy  committee  Mr.  Williams, 
who  has  always  championed  progressive 
thought,   was  chosen   to  head    it. 

Although  an  engineer,  his  efforts  have 
been  directed  largely  to  the  development 
of   the   human   side   of   industry    in    con- 


trast with  the  mechanical.  In  the 
solution  of  personnel  problems  he  is  a 
pioneer  whose  fame  has  traveled  so  far 
outside  his  own-  industry  that  he  was 
chosen  flrst  president  of  the  National 
Association  of  Corporation  Schools.  Good 
employee  relationship  engendered  by 
directed  education,  pensions,  annuities, 
savings  and  loan  funds,  social  activit'es 
and  a  mutually  friendly  spirit  are  the 
lines  along  which  he  has  woi-ked  and 
which  have  brought  his  success.  'While 
Mr.  Williams  is  essentially  a  practical 
psj'chologist,  he  never  could  have  accom- 
plished his  purpose  in  this  direction  h:id 
It  not  been  for  his  sympatlieti<'  undM*- 
standing  of   and    love   for  his   fellows. 

Mr.  Williams  was  born  in  Nni-folk, 
Va..  Aug.  14,  1868,  and  when  sixteen 
years  old  entered  the  electrical  industry 
with  a  firm  of  electrical  contractors  In 
New  York  City.  .A  few  weeks  later  he 
was  employed  in  the  old  Pearl  Street 
Edison  station.  R.v  hard  work  and  close 
application     he     advanced     through     the 


electiical  engineering  side  of  the  indus- 
try, and  when  a  public  contact  man  who 
was  an  engineer  was  needed  he  was 
appointed  to  the  position  of  general 
inspector  in  1890  and  three  years  later 
became  general  agent  in  addition.  Ever 
since  that  time  Mr.  AVilliams  has  directed 
the  commercial  growtli  of  the  New  York 
Edison  Company. 

It  would  be  hard  to  find  anotVier  man 
in  the  electrical  industi'>',  or  in  any 
other  industry  for  that  mattei-,  who  has 
been  engaged  in  so  many  activities  out- 
side his  own  compan>'.  It  was  in  his 
offlce  that  the  old  Electric  Vehicle  A.sso- 
ciation,  of  which  he  later  was  president, 
was  formed.  He  has  been  prominently 
identified  with  safet.\'  woi-k  as  president 
of  the  Safety  Institute  of-  America.  He 
is  a  past-president  of  the  N.  E.  L,  A. 
and  the  Association  of  Edison  Illuminat- 
ing Companies  and  many  otliers  of  more 
local  interest.  During  the  war  he  was 
Federal  Food  .\dniinistrator  for  New 
York  City. 


January  22,  1921 


ELECTRICAL    WORLD 


180 


Rural  Service  Rates  Must  Cover  AH  Costs 

Factors  Entering  Into  the  Cost  of  Service— Differences  from  Urban  Business 
— Transformer  Losses  Have  Run  as  High  as  75  per  Cent  of  Consumption — 
Cost-Plus-Profit    Rate  System  Applied  —  Comparison  with  Isolated    Plant 

By  J.  O.  KAMMERMAN 

Professor  of  Electrical  Engineering  South  Dakota  State  School  of  Mines,  Rapid  City,  S.  D. 


THE  rural  dwellers  of  this  country  have  long 
realized  the  advantages  enjoyed  by  the  people 
in  cities  who  are  supplied  with  electric  light 
and  power,  but  not  until  recent  years  has 
serious  attention  been  paid  to  the  possibility  of  supply- 
ing electric  service  to  rural  customers.  During  the  last 
three  or  four  years  farmers  in  all  parts  of  the  country 
have  enjoyed  unprecedented  prosperity,  and  with  this 
has  come  an  active  demand  for  the  modern  conveniences 
enjoyed  by  the  residents  of  cities.  One  of  the  foremost 
demands  is  for  electric  light  and  power  on  the  farm. 
As  a  result  the  following  two  methods  of  supplying 
power  to  the  farmer  have  been  developed  along  com- 
mercial lines: 

1.  By  means  of  small  transformer  substations  located 
along  existing  high-tension  transmission  lines. 

2.  By  means  of  isolated  generating  stations,  usually 
consisting  of  a  small  direct-current  generator,  a  gas, 
kerosene  or  gasoline  engine  and  a  storage  battery. 

From  the  discussion  which  is  to  follow  it  will  be  evi- 
dent that  the  second  method  is  usually  not  worth 
consideration  where  there  is  a  transmission  line  in  the 
vicinity  to  be  served.  Where  power  is  available  from  a 
central  station,  there  are  two  distinct  methods  of  finan- 
cing the  project: 

1.  The  central  station  contracts  to  furnish  power  to 
the  rural  consumer  in  much  the  same  way  as  in  cities. 

2.  Groups  of  farmers  organize  to  purchase  power  at 
wholesale  rates  from  the  central  station  and  to  resell  it 
among  themselves. 

It  is  not  the  purpose  of  this  paper  to  advise  the 
adoption  of  either  of  these  plans.  Local  conditions  of 
service  and  public  sentiment  must  be  considered  in  every 
installation.  A  digest  of  the  cost  of  service,  or  rather 
an  adequate  rate  for  service,  will  be  discussed.  Several 
state  organizations  which  have  control  of  public  utilities 
have  made  a  study  of  rates  for  electric  service  to  rural 
communities.  These  investigations  have  led  to  various 
conclusions,  and  from  an  analysis  of  these  a  method  of 
determining  a  rate  will  be  arrived  at. 

NATxniE  OF  Rural  Service 

Many  central  stations  that  have  undertaken  to  supply 
power  to  rural  residents  have  made  a  financial  failure 
of  their  extensions  owing  principally  to  failure  to  con- 
sider duly  the  different  diversity  factors  met  in  rural 
work.  Some  stations  have  lost  rural  customers  by 
making  an  excessive  charge  for  their  service  and  power. 
There  is  an  inherent  difference  between  the  rural  and 
the  urban  customers,  and  due  account  of  this  must  be 
taken  before  rural  extensions  can  be  put  on  a  paying 
basis.  In  cities  power  and  light  customers  may  average 
four  or  five  to  the  block,  while  in  the  country  they  may 
average  four  or  less  to  the  mile.  This  diflference  is  the 
chief  difficulty  that  has  been  encountered  in  making 
rural  extensions  a  sound  financial  project. 


The  watt-hour  meter  on  a  rural  line  is  supposed  to 
register  all  the  power  delivered  to  the  line,  which  in- 
cludes the  transformer  core  losses,  but,  as  the  power 
factor  of  the  line  is  very  low  (below  .50  per  cent),  there 
is  some  doubt  as  to  whether  or  not  the  meter  records 
the  losses.  A  conception  of  what  this  loss  to  the  power 
company  means  can  be  gained  from  a  study  of  Table  I. 


TABLE 

I— CORE    LOSSES 

OF 

STANDARD 

DISTRIBITION 

TRANSFORMERS 

■ — •  Loss  in 

Kilowatt-hcurs  per 

Year  — 

Transformer 
Size.  Kva. 

2,300 

/  115  volts 
1  230  volts 

t,  onn  J   "5  volts 

13,800 

I  115  volts 
'•  230  volts 

1   0 

166 

15 

236 

2  0 

210 

2  5 

403 

5  0 

280 

315 

S  0 

350 

438 

596 

7   5 

473 

604 

10  0 

560 

762 

928 

15.0 

770 

1,000 

1.400 

15.0 

1,150 

1.500 

2,100 

This  table  was  compiled  from  a  table  of  core  losses  on 
a  list  of  standard  commercial  distributing  transformers 
built  by  one  of  the  leading  electrical  manufacturers  in 
this  country.  When  a  utility  is  selling  power  to  an 
organized  group  of  farmers  and  the  master  meter  fails 
to  record  the  core  losses,  some  other  method  of  charging 
for  them  must  be  used.  From  some  actual  observations 
made,  the  annual  transformer  core  losses  of  a  rural 
extension  have  been  found  to  be  as  much  as  75  per  cent 
of  the  total  power  consumption. 

Service  Cost  Factors 

In  order  to  obtain  some  basis  for  comparing  the 
various  methods  of  distributing  the  power  costs  among 
the  rural  customers,  a  list  of  factors  has  been  compiled 
in  which  an  attempt  is  made  to  determine  a  return  to 
the  utility  from  the  rural  extension  that  will  just  com- 
pensate for  the  fixed  and  variable  charges,  as  follows : 

1.  Six  per  cent  of  total  construction  costs  to  cover 
interest  on  the  investment. 

2.  Two  per  cent  of  total  construction  costs  to  pay  for 
the  "risk"  of  constructing  the  line. 

3.  One  and  one-half  per  cent  of  total  construction 
costs  to  pay  the  taxes. 

4.  Five  per  cent  of  total  construction  costs  for  main- 
tenance. 

5.  Four  per  cent  of  total  construction  costs  to  cover 
depreciation  of  the  extension. 

6.  A  charge  for  the  total  transformer  core  losses  for 
the  year  at  the  utility's  switchboard  rate. 

7.  A  charge  for  the  total  power  consumed  for  the 
year  at  the  utility's  switchboard  rate. 

Item  No.  1  in  this  list  is  the  usual  charge  made  in 
fixing  a  selling  price  of  any  commodity,  but  should  the 
extension  be  owned  by  the  customers  this  item  must 
be  omitted  by  the  utility  in  fixing  the  rate.  Item  No.  2 
is  now  recognized  by   most   rate-controlling  bodies  as 
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an  allowable  and  just  charge  which  is  intended  to  reim- 
burse the  utility  for  the  hazard  encountered  in  con- 
structing the  line.  When  one  considers  that  a  customer 
may  or  may  not  connect  to  the  line,  or  that  he  may 
connect  for  a  time  and  then  discontinue  the  use  of  this 
service,  this  charge  is  not  unreasonable.  It  is  as  justi- 
fiable as  a  premium  on  a  fire  insurance  policy. 

Item  No.  3  will  vary  according  to  the  location.  One 
and  one-half  per  cent  is  given  here  as  an  average  cover- 
ing a  number  of  cases  in  various  states.  In  no  instance 
was  a  wide  departure  from  this  average  found. 

In  item  No.  4,  5  per  cent  is  obtained  by  taking  the 
usual  2i  per  cent  maintenance  and  operating  charge  on 
city  lines  and  adding  2V  per  cent  for  the  increased  cost 
of  reading  meters  and  making  repairs  on  rural  lines. 

The  depreciation  of  a  line  depends  upon  the  quality  of 
material  put  into  the  line  and  the  workmanship.  A 
rate  of  4  per  cent  was  taken  in  item  No.  5  for  deprecia- 
tion because  usually  a  life  of  about  sixteen  years  is 
assumed  for  rural  extensions. 

In  items  Nos.  6  and  7  the  core  losses  and  power  costs 
are  charged  at  the  utility's  switchboard  rate  because 
this  rate  is  assumed  to  be  ample  to  cover  the  operat- 
ing expenses  within  the  power  house. 

This  gives  a  method  for  handling  the  rural  extension 
business.  When  the  utility  owns  the  line,  transformers 
and  meters  the  customers  are  charged  a  fixed  sum  of 
18*  per  cent  of  the  cost  of  construction,  plus  the  energy 
charge  for  core  loss  and  power  delivered  to  the  con- 
sumer, plus  a  reasonable  profit.  This  might  be  termed 
a  "cost-plus-profit"  system. 

In  the  use  of  this  system  the  following  advantages  and 
disadvantages  are  encountered: 

1.  The  rural  customer  is  assured  an  adequate  supply 
of  power  at  all  times. 

2.  Utilities  are  now  forced  to  pay  a  high  rate  of 
interest  on  money  borrowed  for  extension  purposes. 

3.  If  those  connected  to  the  line  cease  to  use  the 
service,  the  power  company  is  at  a  large  loss. 

4.  An  adequate  return  for  energy  delivered  is  assured 
the  utility. 

5.  The  monthly  bills  to  the  customers  will  be  large. 

Looking  at  the  proposition  from  the  consumer's  stand- 
point the  first  of  these  paragraphs  indicates  what  is 
most  desired.  From  the  utilities  standpoint,  the  ade- 
quate return  mentioned  in  the  fourth  paragraph  is  most 
desired.  The  other  paragraphs  concern  disadvantages, 
but  not  insurmountable  obstacles.  No  system  can  be 
devised  which  will  satisfy  in  all  respects  the  wants  of 
the  utility  and  of  every  consumer.  The  vital  points 
tending  to  create  harmony  between  the  buyer  and  seller 
are  those  numbered  1  and  4.  These  advantages  are 
gained  by  using  the  "cost-plus-profit"  system.  Local 
conditions  will  best  determine  how  to  overcome  the  dis- 


advantages; many  methods  might  be  advocated  here, 
but  that  is  not  the  scope  of  this  paper.  The  system  is 
simple  and  can  be  understood  by  both  the  utility  oper- 
ators and  the  consumer. 

Application  of  Method 

Table  II  gives  data  on  eleven  extensions  which  have 
been  operating  for  periods  of  more  than  a  year.  It  is 
an  example  of  the  application  of  the  "cost-plus-profit" 
system.  The  column  of  "per  cent  return  on  investment" 
shows  clearly  that  a  uniform  rate  cannot  be  made  to 
rural  customers.  The  column  of  "cost  per  kilowatt- 
hour"  shows  a  wide  variation  caused  by  the  number  of 
customers  per  mile  and  the  amount  of  power  consumed 
annually.  Some  objection  might  be  raised  to  the  high 
rate  in  most  of  the  cases.  However,  if  the  rate  is  com- 
pared with  that  arising  from  the  use  of  an  isolated- 
plant  system,  the  plan  of  financing  the  extension  and  of 
fixing  the  rate  which  is  advocated  will  be  found  to  stand 
the  comparison  well. 

The  cost  of  extensions,  where  figured  per  mile,  will 
vary  to  some  extent.  The  "cost  of  extensions"  as  used 
in  this  article  includes  poles,  wire,  insulators,  trans- 
formers, cross-arms  and  accessories  necessary  for 
proper  installation,  meters,  labor  and  engineering.  It 
does  not  include  the  cost  of  the  service  wire  from  trans- 
mission line  to  house  or  any  labor  for  the  installation 
of  the  service  wire.  The  voltage  used  on  the  extension 
will  depend  in  part  on  the  length  of  the  line  and  the 
amount  of  power  delivered.  The  cost  of  a  2,200-volt 
line  per  mile  should  not  be  compared  with  the  cost  per 
mile  of  a  13,200-volt  line.  Since  rural  extensions  will 
vary  anywhere  from  a  mile  to  10  miles  or  more,  it  seems 
rather  impossible  to  arrive  at  a  figure  which  might 
represent  the  cost  of  construction  per  mile  and  could 
also  be  used  for  estimating  any  new  extension,  unless 
the  proposed  extension  was  to  be  similar  to  the  extension 
already  operating.  In  that  case  the  cost  of  the  new 
extension  could  be  estimated  from  the  known  cost  of 
the  operating  extension  with  a  fair  degree  of  accuracy. 

It  is  evident  that  the  number  of  customers  per  mile 
will  affect  the  cost  of  an  extension  when  the  transform- 
ers are  considered  a  part  of  the  extension. 

Isolated-Plant  Costs 

In  order  to  determine  the  cost  of  power  when  furnished 
by  rural  farm-lighting  sets,  the  data  on  a  1.5-kw.  plant 
appearing  on  the  next  page  was  secured  from  several 
manufacturers  to  arrive  at  cost  of  battery,  cost  of  gaso- 
line engine  and  generator  (complete  with  necessary 
switches  and  meters)  and  fuel  and  oil  consumption  of 
engine.  An  average  was  struck  from  the  several  replies, 
and  this  was  used  to  determine  the  cost  of  power.  In 
calculating  the  fixed  charges,  6  per  cent  was  taken  for 


TABLE  II— DATA  ON  ELEVEN  RURAL  EXTENSION  TRANSMISSION  LINES  THAT  HAVE  BEEN  OPERATED  FOR  MORE  THAN  A  YEAR* 

Transformer 

Cost  per 

Kw.-hr. 

Length  of 

Core  Loss 

Utility 

Fixed 

Cost  of 

Total 

Per  Cent  of 

Kw.-hr. 

Caw 

Cost  of 

No.  of 

Purchased 

Lines 

per  Year, 
TCw.-hr. 

Switchboard 

Chargp.s 

Core 

Power 

Annual 

Return  on 

(No  Profit 

No. 

Extension 

Customers 

per  Year 

(Miles) 

Ratct 

18i  per  Cent 

Loss 

Cost 

Income 

Investment 

Added) 

1 

$I,S56 

9 

3,782 

2.0 

1,566 

$0,027 

$344 

$23  50 

$56  70 

$424  20 

22.8 

$0  112 

920 

8 

1.671 

1.0 

1.230 

0.06 

170 

73  70 

100  00 

343  70 

37  3 

0  205 

665 

5 

1,197 

1    1 

1.050 

0  06 

123 

63  00 

71   80 

257  80 

38.8 

0  215 

500 

2 

1,279 

0  9 

700 

0  06 

92 

42  00 

76,70 

211    20 

42  2 

0   165 

11,414 

39 

7,420 

12.0 

2,481 

0.008 

2.115 

19  80 

59.40 

2.194  20 

19  3 

0  209 

1,550 

7 

1,650 

1.5 

656 

0  008 

287 

5  24 

13  20 

305  44 

19  7 

0   185 

2,246 

8 

1,720 

2  0 

1,260 

0  008 

416 

10   10 

13  80 

439  90 

19  6 

0  255 

8 

1,450 

17 

4,439 

3  0 

1.105 

0  008 

268 

8  80 

35  50 

312  23 

21    5 

0  070 

•) 

1.265 

9 

2,520 

1.2 

1,616 

0  008 

234 

12  90 

20  20 

267   10 

12.  1 

0   106 

10 

1.562 

6 

1.769 

2  0 

1,400 

0.03 

289 

42  00 

53.07 

384  87 

24  6 

0.217 

•  Iq  this  table  the  coU  of  extenaion  represents  the  coit  to  the  utility  only.  Customers*  inve3tment  in  service  lines  is  not  included,  nor  has  any  use  of  existing 
pole  line?  to  carry  new  circuit-*  been  compensated  for.  The  co?t  figures  cannot  therefore  be  used  as  measures  to  determine  the  co't  of  lines  and  equipment  in  other  cases. 
These  mudt  be  worked  out  in  each  individual  case.    Rates  per  kilowatt-hour  represent  utility  cost  only.    Profit  must  be  added. 

t  By  utility's  switchboard  rate  is  meant  the  cost  of  power  delivered  to  the  switchbj.ird. 


January  22,  1921 


ELECTRICAL     WORLD 


191 


Cost  of  battery 

Cost  of  engine  and  generator 


Total  cost., 


Interest  on  investment 

Depreciation  on  battery •. 

Depreciation  on  engine  and  generatn 

Fixed  annual  charge  per  year 


Fuel  and  oil  co8t  per  kilowatt-hoiir 

Assuming  300  kw.-hr.  are  used  per  year: 

Fixed  annual  charge  per  vear 

Fuel  cost  (500  kw.-hr.) 


$155 
445 

00 
00 

$600 

00 

$36  00 

38  75 

44  50 

$119 

25 

0 

0625 

$ll'> 

31 

25 
25 

*I50  50 
Cost  per  kilowatt-hour 0  301 

If  only   300   kw.-hr.   was   used   per  .vear.   the  cost  per   kilowatt- 
hour  would  rise  to  $0.46. 


interest  on  investment,  the  life  of  the  battery  was 
assumed  to  be  four  years,  and  the  life  of  the  engine  and 
generator  was  assumed  to  be  ten  years.     The  price  of 


fuel  was  taken  at  27.8  cents  per  gallon.  The  average 
results  were  as  shown  in  the  accompanying  table. 

As  the  isolated  plant  in  most  instances  is  in  the  hands 
of  one  not  experienced,  the  cost  of  repairs  or  main- 
tenance has  been  omitted,  because  this  could  vary  from 
a  few  dollars  per  year  to  the  cost  of  the  plant. 

No  one  system  could  be  devised  that  would  work 
equally  well  in  all  parts  of  this  country  as  rates  of 
interest  and  types  of  construction,  which  will  necessarily 
cause  the  maintenance  charges  to  vary,  are  diiferent  in 
different  localities.  These  factors  do  not  vary  so  er- 
ratically that  they  cannot  be  fixed  within  the  boundaries 
of  any  one  state,  and  it  would  be  an  easy  matter  for  any 
state  rate-regulating  body  to  fix  fair  percentages  for 
all  of  the  items  mentioned  under  the  "cost-plus-profit" 
system. 


Lighting  for  Dusty  Places 

Lamps  in  Grain  Elevators  and  Similar  Places  Should  Be  Protected  Against  Breakage 

and  Heavy  Dust  Accumulation — Good  Safety  Factor  Possible 

If  Lamps  Are  Properly  Applied 

By  CHESTER  L.  DOWS,*  E.  B.  FOX.f  W.  P.  BLACKWELLt 
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ECAUSE  its  bulb  temperature  is  higher  than 
that  of  the  vacuum  lamp,  the  gas-filled  lamp 
has  always  been  looked  upon  with  more  or 
less  suspicion  as  a  fire  hazard  from  the  time 
it  first  made  its  appearance  in  the  latter  part  of  1913. 
Recently  research  has  been  undertaken  to  determine  the 
hazard  when  lamps  are  used  in  the  dust-laden  atmos- 
phere common  to  grain  elevators,  flour  mills  and  the 
like,  where  disastrous  explosions  take  place  so  frequently 
as  to  form  a  serious  menace. 

The  results  of  these  tests  show  that  all  the  vacuum 
lamps  up  to  and  including  100  watts,  and  possibly  the 
lower-wattage  gas-filled  lamps,  may  be  used  with  safety 
in  certain  establishments  where  the  dust  has  a  high 
ignition  temperature  so  far  as  danger  from  fire  caused 
by  dust  collection  on  the  bulb  is  concerned.  However,  no 
lamp  should  be  allowed  to  become  thickly  coated  with 
dust,  first  because  of  the  danger  of  fire,  and  second 
because  of  the  great  loss  in  illuminating  value.  In 
some  cases  lamps  actually  become  buried  in  the  grain, 
and  the  hazard  under  such  conditions  is  extremely  great. 

Fires  Attributed  to  Two  Causes 

It  must  always  be  remembered  that  a  fire  may  be 
started  with  any  incandescent  electric  lamp,  vacuum  or 
gas-filled,  or,  for  that  matter,  with  any  device  that  could 
be  used  for  illumination,  if  it  is  operated  continuously 
when  so  surrounded  that  the  heat  must  accumulate. 
Under  these  conditions — the  continuous  accumulation 
of  heat  energy — the  temperature  of  the  surrounding 
material  will  steadily  rise  until  it  reaches  a  tempera- 
ture at  which  the  energy  is  dissipated  as  rapidly  as  it 
is  supplied,  and  if  this  final  limiting  temperature  is 
sufficiently  high,  a  fire  may  be  expected  as  a  natural 
result  if  combustible  materials  are  present. 

The  possibility  of  fires  or  explosions  from  incandes- 
cent lamps  in  dusty  atmospheres,  such  as  are  usually 


found  in  the  handling  of  grain,  starch,  flour,  oatmeal,' 
chocolate,  sugar,  etc.,  may  be  classified  under  two  heads: 
(1)  Fires  directly  caused  by  ignition  of  dust  collecting 
on  lamp  bulbs;  (2)  explosions  caused  by  accidental 
breakage  of  incandescent  lamps  in  an  atmosphere  which 
has  the  proper  proportions  of  dust  and  air  to  make  it 
explosive. 

Practically  all  of  the  carbonaceous  dusts  found  in  the 
milling  and  allied  industries  will  smoke  and  give  off 
an  odor  if  they  are  allowed  to  collect  on  the  bulb  of  a 
gas-filled  lamp.  This  was  at  first  considered  as  indica- 
tive of  danger  because  smoke  was  generally  interpreted 
as  representing  a  fire.  Experiment  shows,  however,  that 
there  is  a  substantial  margin  between  the  smoking  and 
ignition  temperature.  This  margin  may  be  safe  or 
unsafe,  depending  on  the  ignition  temperature  and 
character  of  the  dusts  and  the  temperature  of  the 
heated  body  on  which  the  dust  collects.  It  is  very  much 
less  in  some  cases  than  in  others. 

It  will  be  observed  that  with  only  two  exceptions  the 
margin  between  smoking  and  ignition  temperature 
increases  with  increase  of  ignition  temperature.  That 
is,  the  smoking  temperature,  while  varying  slightly,  is 
roughly  of  the  same  magnitude  for  all  dusts  tested. 
The  extreme  limits  are  found  to  be  284  deg.  Fahr. 
(140  deg.  C.)  and  331  deg.  Fahr.  (166  deg.  C),  with- 
out much  regard  to  the  type  of  dust  and  ignition 
temperatures.  These  smoking  temperatures  are  about 
the  same  as  the  operating  temperatures  of  the  lower- 
wattage  gas-filled  lamp  bulbs  (75  watts  and  100  watts), 
but  are  100  to  150  Fahr.  deg.  (56  to  83  C.  deg.^  higher 
than  the  bulb  temperatures'  of  vacuum  lamps  of  corre- 
sponding wattage.  This  accounts  for  the  fact  that 
dusts  smoke  readily  on  gas-filled  lamps  and  do  not  on 
vacuum  lamps." 

The  ignition  temperatures  of  the  first  four  unusually 


•National  Lamp   Works.   General  Electric   Company. 
tEdison  Lamp  Works.  General  Electric  Company. 
JWestinghouse  Lamp   Company. 


iDifferences  in  temperature  are  expressed  as  Fahr.  deg.  and 
C.   deg. 

=The  bulb  temperatures  of  vacuum  lamps  larger  than  100  watts 
approach  more  nearly  those  of  the  lower-wattage  gas-flUed  lames. 
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chaffy  dusts  and  cocoa,  it  will  be  note4,  are  all  above 

500  deg.  Fahr.  (260  deg.  C),  and  there  is  a  margin 
of  from  182  to  245  Fahr.  deg.  (101  to  136  C.  deg.) 
between  their  smoking  and  ignition  temperatures.  The 
remaining  four  dust  samples  will  not  ignite  until 
temperatures  of  883  deg.  to  934  deg.  Fahr.  (473  deg.  to 

501  deg.  C.)  are  reached,  making  the  margin  between 
smoking  and  ignition  around  574  to  623  Fahr.  deg.  (319 
to  346  C.  deg.)  for  these  samples.     Extra  chaffy  dusts, 


TABLE  I— MARGIN  OF  TEMPERATCPE  BETWEEN  THE  SMOKING 
AND  IG.NITION  POINT  OF  DUSTS 

DifEerence 
Between 
Smoking  Melting  +  Ignition     Smoking  and 

Tempera-  Tempera-  Tempera-  Ignition  Tem- 

ture,  ture,  lure.  poratures 

Deg.     Deg.       Deg.     Deg.       Deg.     Deg.         F.        C. 
Name  of  Dust  F.  C.  F.         C.  F.         C.         Deg     Deg 

Sample  No.  2 288       142  511        266         223        124 

Sample  No.  1 331        166  513       267  182        101 

Sample  No.  4 295        146  532       278         237        132 

Sample  No.  3 298        148  536       280         238        132 

Cocoa 313        156  558       292         245        136 

Graham  flour 309        154         552       289         883       473         574       319 

Cornstarch 284       140         545       285         891        477         607       337 

White-wheat  flour 315        157         507       264         919       493         604       33.-. 

Cornmeal 311        155         527       275         934       501  623       346 

No.  1,  durum  wheat  dust.  No.  2,  approximate  percentage;  oats,  22;  durtim, 
20:  winter  wheat,  40;  hard  winter  wheat.  10;  miscellaneous,  10.  No.  3,  approxi- 
mate percentage:  oats,  60:  winter  wheat,  35:  rye,  5.  No.  4,  approximate 
percentage:  winter  wheat,  40;  barley,  33:  oats.  25. 

'  Considered  the  point  at  whicli  the  dust  becomfs  sticky  or  congeals. 

therefore,  collecting  on  vacuum  bulbs  must  be  raised 
over  300  Fahr.  deg.  (167  C.  deg.)  before  taking  fire;  on 
the  75-watt  and  100-watt  gas-filled  lamps  over  250  Fahr. 
deg.  (139  C.  deg.),  and  on  higher-wattage  gas-filled 
lamps  Over  150  Fahr.  deg.  (83  C.  deg.).  In  an  espe- 
cially constructed  chamber  in  which  a  continuous  dust 
cloud  could  be  maintained  it  has  been  possible  to  start  a 
fire  on  the  larger  gas-filled  lamps  with  each  of  the  first 
four  samples  listed  above.  No  fires  were  obtained  with 
75-watt  and  100-watt  gas-filled  lamps  and  none  with 
vacuum  lamps  up  to  and  including  100  watts. 

If  the  remaining  dusts  are  grouped  together,  their 
temi)eratures  must  be  raised  over  700  Fahr.  deg.  (389 
C.  deg.)  on  vacuum  lamps,  over  600  Fahr.  deg.  (333 
C.  deg.)  on  the  75-watt  and  100-watt  gas-filled  lamps, 
and  over  500  Fahr.  deg.  (278  C.  deg.)  on  the  higher- 
wattage  gas-filled  lamps,  before  taking  fire.  No  fires 
were  started  with  any  of  these  dusts  on  any  of  these 
lamps.  Cornstarch  in  particular  apparently  melts  into 
a  crust  and  refuses  to  bum.  Starch,  graham  flour, 
wheat  flour  and  cornmeal  all  have  a  tendency  to  melt  or 
congeal  and  form  a  crust  which  is  diflScult,  if  not  almost 
impossible,  to  ignite  except  on  a  hot  plate. 

It  is  difficult  to  set  definite  workable  limits  between 
bulb  temperature  and  ignition  temperature  which  repre- 
sent a  safe  difference,  because  if  any  dust  is  allowed 
to  collect  thickly  enough  and  remain  long  enough  a 
fire  is  almo.st  sure  to  follow.  As  ordinarily  used,  how- 
ever, all  vacuum  lamps  operating  around  150  deg.  Fahr. 
(66  deg.  C.)  bulb  temperature,  and  other  units  in  this 
range  of  temperature,  may  be  considered  safe.  The 
use  of  75-watt  and  100-watt  gas-filled  lamps  with  free 
ventilation  would  hardly  be  expected  to  cause  a  fire, 
but  with  drier  dusts,  larger  wattages,  or  other  changes 
in  conditions  the  margin  of  safety  might  be  so  reduced 
as  to  cause  a  fire. 

Breakage  of  Bulbs  Offers  Greatest  Possibility 
OF  Danger 

The  second  classification  of  fire  possibility — that  due 
to  the  breakage  of  bulbs  in  explosive  atmosphere — is 
by  far  the  more  important  of  the  two  considerations. 


It  has  been  previously  shown  that  nearly  all  dusts 
having  a  high  carbon  content  and  being  finely  divided 
may  l)e  exploded  by  an  open  flame  when  such  dusts  are 
combined  with  air  in  the  right  proportion.  This  fact 
has  been  proved  by  co-operative  tests  between  the  United 
States  Bureau  of  Agriculture  and  the  United  States 
Bureau  of  Mines.  Their  tests  further  showed  that  the 
electric  arc  or  static  electricity  would  produce  an 
explosion.  These  facts  have  all  been  verified,  and  in 
addition  it  has  been  shown  that  explosions  under  the 
same  conditions  may  be  obtained  when  an  incandescent 
lamp  is  broken  or  demolished  in  a  dust  cloud.  Vacuum 
and  gas-filled  lamps  will  give  the  same  results ;  the  only 
exceptions  noted  so  far  have  been  with  verj'  low-wattage 
vacuum  tungsten  and  carbon  lamps.  These  lamps,  how- 
ever, are  not  excluded  on  this  account,  because  much 
depends  on  the  character  of  the  dust  cloud  and  the 
manner  in  which  the  lamps  are  broken.  If  the  cloud  has 
the  proper  proportions  of  dust  and  air,  it  is  exploded 
when  coming  in  contact  with  any  lighted  source  such  as 
a  match,  candle,  lantern  or  other  flame. 

The  breaking  of  incandescent  lamp  bulbs  except  by 
accident  or  careless  usage  is  rare  indeed.  There  are, 
however,  certain  practices  in  use  in  elevators  which  in 
view  of  the  risk  involved  must  be  considered  exceedingly 
dangerous.  One  of  these  is  the  lowering  of  an  unpro- 
tected lamp  bulb  into  an  elevator  bin  to  determine  the 
amount  of  grain  or  feed  it  contains.  The  mechanical 
breaking  of  the  bulb,  or  a  short-circuit  in  the  socket  or 
wire,  or  the  flash  from  a  loose  connection  may  easily  be 
sufficient  to  produce  a  disastrous  explosion  under  the 
right  conditions.  This  and  other  similar  practices 
should  be  prohibited. 

Thei-e  are  on  the  market  many  types  of  so-called 
marine  or  vapor-proof  fixtures  which  are  designed  for 
use  in  locations  where  explosive  gases  are  prevalent  or 
where  the  fixtures  are  subjected  to  moisture.  Tests 
have  been  conducted  on  a  few  types  of  these  fixtures  to 
ascertain  whether  the  temperature  of  the  inclosing  globe 
is  sufficiently  low  to  prevent  the  ignition  of  dust  when 
gas-filled  lamps  are  used.  The  tests  conducted  up  to 
the  present  time  indicate  that  globes  having  straight 
sides,  which  tend  to  prevent  the  accumulation  of  dust, 
may,  if  of  sufficient  diameter,  be  used  with  gas-filled 

TABLE  II— OPERATING  TEMPERATURE  OF  BARE  LAMP.S  * 


Maximum 

Bulb 

Temperature 

Opposite 

Type  of  Lamp 

Temperature, 

Filament 

Deg.  F. 

Deg.  C. 

Deg.  F. 

Deg.  C. 

Vacuum  Lamps: 

50-watt .  . 

153 

67 

153 

67 

100-watt.. 

152 

67 

152 

67 

1 50-watt 

157 

69 

156 

69 

Gas-filled  Lamps: 

75-watt 

245 

118 

180 

82 

100-watt 

259 

126 

178 

81 

1  50-watt 

338 

170 

222 

106 

200-watt 

327 

164 

222 

106 

300-watt 

294 

146 

229 

109 

^  \'alii  -s  arc  avcrsipcs  of  several  tests. 

lamps  and  yet  maintain  a  temperature  below  the  smok- 
ing temperatures  given  in  Table  I. 

All  incandescent  lamps  should  be  protected  against 
breakage  wherever  thei-e  is  danger  of  an  explosive  dust 
cloud.  Good  vapor-proof  fixtures  are  a  long  step  in  the 
right  direction,  and  their  effectiveness  can  be  increased 
by  the  use  of  a  suitable  wire  guard  or  other  pro- 
tecting device.  The  point  to  be  remembered  is  that  it 
should  not  be  possible  for  the  filament  of  the  lamp  to 
become  exposed  to  the  dusty  atmosphere  under  any  con- 
ceivable condition. 
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Effective  Oil-Switch  Overhauling 

Monthly  Schedule  of  Maintenance  and  Repair  Followed  by  Complete  Dismantling  and  Realign- 
ment Yearly — Methods  Used  in  Caring  for  a  Typical  Switch  in  a  Large  Pennsylvania 
Power  Plant  to  Insure  Maximum  Operating  Efficiency 

By  F.  I.  MORGAN 

Pennsylvania  Water  &  Power  Company,  Holtivood,  Pa. 


IN  ORDER  to  maintain  oil  switches  in  a  condition 
of  maximum  operating  efficiency  it  is  necessary  to 
have  a  definite  program  for  the  care  of  such  equip- 
ment. Careful  periodic  inspection  and  repair  and 
a  complete  overhauling  occasionally  will  be  found  well 
worth  while  from  an  operating  standpoint.  The  Penn- 
sylvania Water  &  Power  Company  has  developed  certain 
practices  in  handling  this  work,  and  although  the  method 
considered  is  for  one  type  of  switch  the  principles 
involved  are  applicable  to  other  designs. 

The  oil  circuit  breakers  in  the  Holtwood  plant  of  the 
Pennsylvania  Water  &  Power  Company  are  General 
Electric  type  F,  form  H-3,  rated  at  300,  500,  800  and 
2,000  amp.  at  15,000  volts.  All  switches  are  inspected, 
cleaned  and  oiled  monthly  by  the  operating  men.  Any 
defects  noted  during  these  inspections,  such  as  loose 
connections,  slipping  of  clutches,  unbalanced  stroke, 
loose  nuts,  missing  cotter  pins,  etc.,  are  reported  and 
promptly  remedied  by  the  maintenance  department. 
Each  switch  is  scheduled  for  a  complete  overhauling 
annually,  and  at  this  time  pots  are  completely  dis- 
mantled and  cleaned,  secondary  contacts  are  dressed 
or  replaced,  and  alignment  of  pots  and  mechanism  is 
checked.  The  mechanisms  are  also  taken  down  and  all 
parts  receive  a  thorough  cleaning. 

It  frequently  happens  that  when  these  switches  are 
opened,  as  a  result  of  relay  action,  considerable  oil  is 
spilled  and  the  tips  are  burned  off  the  contact  rods.  At 
the  first  opportunity  after  such  an  occurrence  the  con- 
tact rods  are  replaced  by  spares  and  fresh  oil  is  sub- 
stituted for  the  carbonized  oil.  In  no  case  has  it  been 
necessary  to  remove  the  pots  after  such  an  operation 
because  of  damage  to  the  secondary  contacts.  The  oil 
level  has  been  found  to  be  from  3  in.  to  4  in.  (7.5  cm. 
to  10  cm.)  low  after  particularly  severe  disturbances, 
but  the  average  is  from  1  in.  to  2  in.  (2.5  cm.  to  5  cm.). 
One  of  the  safety  rules  of  this  company  requires  that 
no  work  shall  be  done  on  an  oil  switch  until  the  mech- 
anism has  first  been  placed  in  the  "open  neutral"  posi- 
tion. The  wiring  of  the  mechanism,  as  shown  in  the 
accompanying  diagram,  is  so  modified  that  this  is  very 
easily  accomplished  by  removing  the  cartridge  fuse, 
which  prevents  operation  of  the  motor  but  allows  the 
trip  coil  to  be  energized,  and  then  short-circuiting  the 
"opening"  and  "closing"  wires. 

Annual  Overhauling  Methods 

After  removing  crossheads,  contact  rods,  etc.,  the 
oil  is  pumped  out  of  all  six  pots.  This  is  done  by  means 
of  a  hand  pump,  of  the  gear  type,  mounted  on  a  small 
portable  work  table.  Two  tanks,  each  having  a  capacity 
sufficient  to  care  for  the  oil  from  one  switch — one  for 
clean  oil,  the  other  for  carbonized  oil — are  mounted  on 
this  table  and  connected  by  piping  to  the  pump.  Con- 
nection between  the  pots  and  pump  is  established  by 
means  of  two  lengths  of  oil-resisting  hose,  one  for  fresh 


oil  and  the  other  for  carbonized  oil.  The  suction  hose 
is  fitted  with  a  length  of  i-in.  (9.5-mm.)  pipe,  which 
can  be  pushed  through  the  secondary  contact,  thus  per- 
mitting all  oil  to  be  pumped  out.  It  was  found  necessary 
to  equip  the  pump  with  a  screen  box,  as  without  it 
small  globules  of  brass  which  had  been  melted  from  the 
ends  of  the  contact  rods  were  drawn  into  the  pump, 
making  it  inoperative.  The  work  table  is  also  fitted  with 
a   drawer    for   tools   and    a    compartment    for    cleaning 


SPECIAL   TOOLS    ARE    HELPFUL    IN    ALIGNING    SWITCH    POTS 

rags.  After  removal  of  oil  the  side  bars  are  taken 
off,  the  clamp  holding  pots  loosened  and  pots  taken 
out.  A  set  of  spare  pots  is  then  installed,  clamps  are 
tightened  and  side  bars  replaced. 

In  the  beginning,  when  checking  alignment  or  setting 
up  a  new  switch,  the  back  pot  only  is  placed  in  each  cell. 
This  pot  is  first  carefully  leveled,  the  most  successful 
method  of  doing  this  having  been  found  to  be  by  means 
of  a  12-in.  (30.5-cm.)  level  held  against  the  front  and 
side  of  the  pot.  Care  must  be  taken  to  have  the  level 
in  intimate  contact  with  the  pot  throughout  its  entire 
length.  It  has  been  noticed  that  the  machined  contact 
surfaces  on  the  cap  are  not  suitable  places  for  leveling 
as  they  become  somewhat  distorted  when  screwed  into 
position.  A  form  of  level  having  a  longitudinal  gi'oove 
in  the  center  of  its  face  is  best  for  leveling  purposes. 
Pots  which  are  not  plumb  are  made  so  by  placing  thin 
shims  under  the  edges  of  the  clamps  which  hold  the 
lower  porcelain  bushing. 
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The  pot  i.s  ne.xt  centered  and  placed  in  correct 
position  by  the  aid  of  an  iron  plate  fastened  to  the 
cap  by  screws  which  enter  the  holes  provided  for  the 
machine  screws  holding  the  top  insulating  bushing 
clamps.  This  device  is  made  from  i-in.  (.12.5-mm.)  boiler 
plate  and  has  two  center  lines  machined  in  its  upper 
surface  at  right  angles  to  each  other  and  which  cross 
at   the   exact  center.     A   special   rule   made   from   tool 


gaged  by  means  of  a  wooden  T-gage  illuminated  by  a 
flashlamp.  Crossheads  are  then  checked  to  see  that 
they  are  not  bent  or  distorted  in  any  way.  The  tips  of 
the  contact  rods  should  be  exactly  12  in.  apart,  and 
they  should  be  parallel.  Care  must  be  taken  before 
making  this  check  to  see  that  the  rods  are  straight. 
If  it  is  found  that  the  crosshead  is  bent  or  distorted  the 
fault  is  quickly  located  by  so  supporting  the  apparatus 
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steel  is  fastened  to  this  plate  and  so  mounted  as  to  bethat    the   machined   surface,   against   which   the    lower 

wooden-rod  clamp  is  bolted,  is  level  (checked  with  a 
small  level)  and  then  dropping  a  plumb  line  alongside 
the  contact  rods  in  succession. 

Adjustment  of  the  Contact  Rods 

The  contact  rods  are  so  adjusted  that  the  distance 
from  the  tip  to  the  under  side  of  the  crosshead  is  28  in. 
(71  cm.).  In  the  old  form  of  crosshead  where  the 
contact  rods  screw  into  position  this  is  accomplished  by 
means  of  a  gage  clamped  to  the  rod  by  a  setscrew.  The 
rod  is  screwed  up  until  the  top  of  the  gage  is  in  con- 
tact with  the  under  side  of  the  crosshead.  The  gages, 
which  are  made  of  1-in.  wrought-iron  pipe  with  slots 
cut  in  one  side  to  allow  their  being  removed  from  the 
rod,  are  placed  in  position  after  inserting  the  rod  in 
a  hole  in  the  top  of  the  workbench.  The  distance  from 
the  top  of  the  table  to  the  shelf  on  which  the  tip 
of  the  rod  rests  is  26  in.  (66  cm.),  and  the  gage,  being 
2  in.  long,  makes  the  distance  from  the  tip  of  the 
rod  to  the  upper  end  of  the  gage  28  in.  (71  cm.),  which 
is  the  proper  length  of  that  portion  of  the  rod  below 
the  crosshead.  For  the  2,000-amp.  switches  the  length 
of  the  rod  below  the  crosshead  should  be  28  i'  in.  (73 
cm.).  The  type  of  wrench  used  in  handling  brass  pipe, 
with  slight  modifications,  is  used  to  screw  the  contact 
rods  into  position.  With  the  later  form  of  crosshead 
it  is  unnecesary  to  use  gages  on  the  contact  rods 
since  the  sleeve  can  be  correctly  set  before  placing  the 
rod  in  the  crosshead. 

The  crossheads  are  so  adjusted  that  the  laminated 
contact  brushes  are  held  firmly  against  the  contact 
surfaces  of  the  cap.  The  solid  brass  piece  on  the  under 
side  of  the  laminations  is  made  to  clear  these  sur- 
faces by  approximately  -^i  in.  The  contact  surfaces  are 
lubricated  with  a  slight  amount  of  vaseline  to  prevent 
cutting.  It  is  sometimes  found  that  the  end  of  the 
lower  insulating  rod  clamp  is  not  true  with  respect 
to  the  rod,  which  results  in  throwing  the  crosshead  and 
contact  rods  out  of  plumb.  This  is  corrected  by  machin- 
ing the  end  of  the  clamp. 

The  crossheads  on  the  300-amp.  switches  are  set  by 
gage,  as  shown  in  the  illustration.  These  crossheads 
cannot  be  properly  adjusted  by  measuring  between  the 
top  of  the  porcelain  insulator  and  the  under  side  of 
the  crosshead  since  these  insulators  often  vary  in  height 
above  the  cap. 

Overhauling  the  Switch  Mechanism 
Before  dismantling  mechanism  the  tension  of  the 
springs  is  relieved  by  inserting  a  pin  in  the  hole  in 
the  worm  shaft  and  turning  it  backward  the  necessary 
degree.  In  case  the  springs  are  under  too  much  tension 
the  strain  on  the  worm  shaft  is  relieved  by  means  of 
the  ratchet  wrench. 

The  ratchet  can  probably  be  considered  as  the  most 
important  part  of  the  mechanism.  It  is  completely  dis- 
assembled and  thoroughly  cleaned.  Several  cases  of 
failure  of  the  mechanism  to  operate  properly  because 
of  slipping  of  the  ratchet  have  occurred,  and  this  was 
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CAREFUL    ATTENTION    SHOULD    BE    GIVEN    TO    THE 
CLUTCH   MECHANISM 

easily  removable.  This  rule  is  exactly  12  in.  from  tip 
to  tip  and  is  slightly  wider  midway  between  the  ends. 
Two  lines,  at  right  angles  to  each  other,  are  marked 
on  its  surface  at  the  middle. 

This  iron  plate  with  the  rule  in  position  is  then  fas- 
tened to  the  top  of  the  pot,  and  the  pot  is  moved  until 
the  edge  of  the  rule,  which  coincides  with  the  line 
passing  through  the  center  of  the  pot,  is  approximately 
parallel  to  the  cell  walls  and  the  center  mark  in  the 
middle  of  the  rule  coincides  with  the  point  of  the  plumb 
bob  suspended  from  the  mechanism  arm.  If  the  cells 
have  been  properly  constructed  no  difficulty  will  be 
experienced  in  doing  this.  In  order  to  obtain  accurate 
results  this  plumb  bob  should  not  clear  the  steel  rule 
by  more  than  ih  in.  (0.8  mm.).  After  the  pot  has  been 
properly  set  the  clamping  nut  on  the  under  side  of  the 
poi-celain  bushing  should  be  tightened  securely. 

Next  the  steel  rule  is  removed  and  the  front  pot 
placed  in  position  and  leveled.  An  iron  plate  similar 
to  the  one  secured  to  the  rear  pot  is  placed  on  the 
cap  of  the  front  pot.  It  is  very  important  that  both 
pots  be  of  the  same  height,  and  this  is  checked  by 
means  of  the  level.  The  center  lines  of  the  iron  plates 
on  the  tops  of  both  pots  must  coincide  with  the  edge 
of  the  steel  rule,  which  is  replaced  after  the  front  pot, 
is  in  position.  This  will  insure  the  parallel  arrangement 
of  the  contact  surfaces  on  the  tops  of  the  two  pots. 
As  shown  in  the  illustration,  a  mercury  plumb  bob 
suspended  from  a  device  mounted  in  the  arm  of  the 
mechanism  is  used  in  aligning  the  pots.  By  means  of 
this  device  the  plumb  line  is  centered  with  respect  to 
the  arm  and  the  hole  in  the  arm.  A  means  of  easily 
raising  or  lowering  the  plumb  bob  is  provided  by  the 
roller  on  which  the  excess  line  is  wound  and  which  can 
be  locked  by  a  thumb-nut. 

After  the  pots  are  correctly  aligned  the  proper  amount 
of  oil  is  pumped  into  each  and  the  crossheads  and 
wooden  insulating  rods  are  replaced.     The  oil  level  is 
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found  to  be  due  to  the  fact  that  the  grooves  in  the 
pawls  had  become  packed  with  particles  of  steel  cut 
from  the  interior  of  the  driving  ring.  This  indicates 
the  importance  of  periodic  inspections. 

Test  Made  to  Determine  Efficacy  of 
Various  Lubricants 

A  special  test  to  determine  the  efficacy  of  various 
lubricants  for  the  ratchet  was  made  on  one  of  these 
switches,  and  as  a  result  an  engine  oil  was  adopted 
for  this  purpose.  Careful  micrometer  measurements 
of  the  internal  diameter  of  the  steel  driving  ring  were 
made,  and  it  was  found  that  this  diameter  had  increased, 
owing  to  wear,  from  two  to  three  thousandths  of  an 
inch   after  2,200    operations   of   the   switch. 

The  ball  thrust  bearing  on  the  worm  shaft  is  taken 
apart  and  cleaned,  afterward  being  lubricated  with 
vaseline.  The  cap  on  this  bearing  must  be  screwed 
up  tight,  because  if  this  be  not  done  it  may  work  partly 
off  (as  actually  occurred  in  one  instance)  and  allow 
the  clutch  armature  to  lock  against  the  clutch  coil 
frame,  preventing  normal  operation  of  the  switch. 

Careful  attention  is  given  to  the  friction  clutch  since 
it  is  sure  to  give  trouble  if  it  is  not  correctly  adjusted. 
Some  of  the  causes  of  slipping  of  these  clutches  are: 
(1)  Friction  ring  loose  or  incorrectly  proportioned;  (2) 
misalignment  of  motor  and  worm  shafts;  (3)  the  face 
of  the  worm-shaft  core  may  not  be  true;  (4)  a  loose 
worm-shaft  bushing  will  sometimes  result  in  clutch 
trouble;  (5)  air  gap  may  be  too  great  (maximum  t« 
in.,  minimum  :h  in.)  ;  (6)  defective  clutch  coil;  (7)  bent 
motor  or  worm  shaft. 

Wooden  friction  rings  are  bought  in  the  rough,  and 


EXTREME    care    IS    NECESSARY    IN    THE    PROPER    ALIGNMENT    OF 
SWITCH  POTS 

before  turning  to  a  driving  fit  they  are  thoroughly 
dried  out.  After  the  armature  has  been  fitted  with  the 
new  ring  it  is  placed  on  a  mandrel  and  swung  between 
the  centers  of  a  lathe.  A  groove  for  the  banding  wire 
is  then  cut  in  the  outer  surface  of  the  ring,  after  which 
it  is  tightly  banded  with  several  turns  of  No.  17  B.  W.  G. 
steel  wire.  This  banding  wire  is  wound  over  narrow 
pieces  of  sheet  brass  spaced  at  intervals  of  120  deg. 
around  the  circumference  of  the  ring.    After  the  band- 


ing wire  is  in  place  the  ends  of  these  brass  strips  are 
turned  over  the  band  and  soldered.  A  minimum  section 
of  the  band  is  heated,  as  otherwise  the  wire  will  stretch, 
rendering  the  band  useless. 

The  face  of  the  friction  ring  is  turned  true  after  the 
banding  is  done,  since  this  process  is  very  apt  to  distort 
the  ring  to  some  extent.  The  face  of  the  ring  is  turned 
off  until  slightly  less  than  na  in.  of  the  wood  projects 
beyond  the  iron.     This  dimension  is  important  because 
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MODIFIED    WIRING    WHICH    PERMITS 

SWITCH  TO  BE  PLACED  IN  AN 

■^  -  "OPEN  NEUTRAL"  POSITION 
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slipping  will  result  if  the  friction  ring  projects  too  far 
beyond  the  iron. 

A  sliding  fit  must  be  maintained  between  the  clutch 
armature  and  the  motor  shaft,  and  this  must  be  remem- 
bered when  changing  these  armatures. 

The  following  lengths  of  clutch  air  gap  have  been 
adopted:  Minimum,  ^-i  in.  (0.8  mm.),  maximum  -^  in. 
0.48  mm.).  If  the  air  gap  is  made  less  than  ih  in. 
there  is  danger  that  the  clutch  armature  will  lock 
against  the  clutch-coil  housing  if  the  friction  ring  be- 
comes badly  worn.  Care  must  be  taken  when  adjusting 
the  air  gap  to  avoid  forcing  the  worm-shaft  core  against 
the  end  of  the  motor  shaft. 

Probably  the  most  convenient  means  of  checking  the 
alignment  of  the  motor  and  worm  shafts  is  by  the  use 
of  a  dial  test  indicator  having  a  pointer  and  dial  grad- 
uated in  thousandths  of  an  inch.  Care  must  be  ex- 
ercised in  using  this  gage  since  play  in  the  front  worm- 
shaft  bushing  is  liable  to  result  in  false  indications. 
Before  making  this  check  it  is  of  course  necessary  to 
remove  the  clutch  coil  housing  and  the  worm-shaft 
core.  The  same  method  is  used  in  checking  the  worm- 
shaft   core. 

Oil  often  leaks  around  the  plugs  in  the  motor  bear- 
ings, and  this  is  remedied  by  removing  the  plugs  and 
treating  them  with  thickened  shellac  before  replacing. 
All  contact  surfaces  of  the  cam-operated  fingers  are 
cleaned  and  bearing  surfaces  lubricated  with  vaseline. 
The  screws  passing  through  the  insulating  sleeves  in 
these  fingers  are  tried  to  insure  their  being  tight. 
Grounds  on  the  control  circuit  have  been  caused  by 
these  screws  working  out  of  place. 

The  toggle  in  the  older  types  of  mechanisms  requires 
especial  attention.  Any  defect  at  this  point  may  result 
in  "pumping"  of  the  mechanism.  All  toggle  links  are 
cleaned  and  pins  lubricated  with  vaseline.  One  case  of 
"pumping"  was  remedied  by  filing  the  brass  piece 
immediately  above  the  trip-coil  plunger,  thus  allowing 
the  toggle  to  be  thrown  slightly  farther  "over  center" 
and  making  it  less  sensitive.  However,  this  filing  must 
be  done  with  caution.  Dirt  in  these  parts  will  intro- 
duce friction,  making  the  action  stiff,  preventing  the 
toggle    from    returning    to    its    proper    position,    and 
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"pumping"  will  result.  Broken  or  weakened  toggle 
springs  also  cause  this  trouble.  Binding  of  the  trip 
coil  plunger  will  sometimes  prevent  the  toggle  from 
returning  to  its  proper  position.  Of  course,  the  later 
types  of  mechanism,  equipped  with  the  "positive  toggle 
latch,"  are  entirely  free  from  this  defect. 

Before  dismantling  the  "double  reduction"  type  of 
mechanism  the  gear  and  pinion  are  marked,  since  if 
they  are  incorrectly  meshed  the  dog  on  the  crankshaft 
gear  will  strike  the  keyway  extension  on  the  pinion, 
thus  violently  arresting  the  movement  of  the  switch. 
During  the  course  of  overhauling  all  anchor  bolts  hold- 
ing the  mechanism  are  securely  tightened.  Finally, 
the  torsion  springs  are  adjusted  so  that  the  opening 
and  closing  strokes  are  made  in  approximately  the 
same  length  of  time.  Before  making  any  adjustment 
to  these  springs  the  roller  stop  which  holds  the  crank- 
shaft dog  is  carefully  blocked.  Due  precautions  must 
be  taken  to  insure  the  rods  being  thrown  one  inch  into 
contact  by  the  springs  on  the  closing  stroke. 


Banking  versus  Oil  Burner  Losses 

By  F.  H.  Daniels 

Sanford  Riley  Stoker  Company 

IN  COMPARING  the  operating  costs  of  coal-burning 
and  oil-burning  plants  the  banking  losses  of  the  coal 
plant  should  be  balanced  against  the  steam  required  by 
the  oil  burners.  Where  the  load  factor  is  high  the  loss 
is  in  favor  of  coal  burners,  and  with  low  load  factor  oil 
burners  have  the  advantage.  For  instance,  in  the  case 
of  a  stoker  the  coal  consumption  on  a  banked  fire  is 
approximately   30,000   B.t.u.   per   square   foot   of   grate 


Remodeling  Stokers  and  Fur- 
naces Adds  to  Capacity 

Boiler  Ratings  Raised  39  per  Cent  by;Enlarging  Grate 
Areas  and  Improving  Arch  Design — Prac- 
tical Method  at  Minimum  Cost 

By  T.  a.  Marsh 

Chief  Engineer  Greenfi  Engineering  Company 

BOILER,  furnace  and  stoker  design  of  ten  to  fifteen 
years  ago  was  based  on  ability  to  obtain  125  to 
175  per  cent  rating.  Present-day  practice  is  to  operate 
normally  at  from  150  to  200  per  cent  rating  and  to 
.swing  peaks  beyond  this  rating  as  may  be  demanded. 
Many  stations  installed  several  years  ago  are  remodel- 
ing their  furnaces  and  enlarging  their  stokers  in  order 
to  obtain  ratings  consistent  with  modern  practice.  A 
typical  instance  of  this  procedure  has  occurred  at  the 
Muncie  (Ind.)  plant  of  the  Indiana  General  Sei-vice 
Company. 

The  original  installation  of  boiler-room  equipment 
at  this  plant  consisted  of  the  following  units:  Two  class 
"S"  No.  25  Stirling  boilers,  500  hp.,  served  by  two 
9.5-ft.  X  10-ft.  (2.9-m.  x  3-m.)  Green  chain  grates,  and 
four  Edge  Moor  boilers,  500  hp.,  also  served  by  9.5-ft. 
X  10-ft.  Green  chain  grates.  Draft  is  provided  by  a 
concrete  chimney  14.5  ft.  (4.5  m.)  in  diameter  and  250 
ft.  (76  m.)  high,  capable  of  providing  a  draft  to  the 
furnace  of  the  most  remote  boiler  of  5  in.  (1.27  cm.). 

Situated  as  Muncie  is,  close  to  the  coal  fields  of 
Indiana,  such  coals  as  Indiana  Nos.  3,  4,  5  and  6 
veins  are  the  natural  fuel.     The  station  as  originally 


FIGS.   1  AND  2 — IGNITION  ARCH   AND  FURNACE  DESIGN   IMPROVEMENT  POSSIBLE  IN  RECONSTRUCTION   WORK 


surface.  With  14,000  B.t.u.  coal  this  would  amount  to 
2.15  lb.  per  square  foot  of  grate  surface  per  hour.  If  we 
consider  a  500-hp.  boiler  with  a  grate  surface  of  about 
80  sq.ft.,  the  coal  used  per  hour  would  amount  to  172  lb., 
equal  to  2,400,000  B.t.u.  per  hour. 

The  additional  steam  required  to  operate  the  oil  burn- 
ers  amounts  to  approximately  4  per  cent  of  the  boiler 
output.  Consider  this  same  500-hp.  boiler  fired  with  oil 
and  operating  at  200  per  cent  of  rating.  The  steam 
required  by  the  oil  burners  would  amount  to  about  40 
boiler  horsepower.  This  would  mean  an  input  to  the 
boiler  of  1,800,000  B.t.u.  per  hour  for  operating  the 
burners.  If  the  boilers  were  banked  43  per  cent  of  the 
time  and  were  operating  at  200  per  cent  of  rating  for 
57  per  cent  of  the  time,  the  loss  during  a  day's  run  from 
the  steam  required  for  oil  burners  would  be  equal  to  the 
loss  brought  about  by  banked  coal  fires  under  the  same 
condition  of  load. 


designed  was  capable  of  handling  the  load  for  a  number 
of  years,  but  as  the  plant  load  increased  steam  require- 
ments went  up  and  higher  ratings  were  required  from 
the  boilers. 

Typical  test  performances  of  the  original  installation 
are  given  below: 


Green  Chain 
Typo  of  Stoker  Grate 

Draft  over  fire,  in    0,58 

Kind  of  fuel Hoclting 

slack 

Bt.u   per  lb 11.585 

Coal  burned  per  hour  per  square  foot 

giate  surface,  lb 32-2 

Per  cent  ratii)g 1 44 

Net  contbined  efficiency  of  boiler  and 
furnace,  per  cent 757 


Green  Chain 
Grate 

Green  Chain 
Grate 

0-39 
Indiana 

0  43 
Indiana 

screenings 
10,908 

screenings 
11.656 

31.4 
123 

33  6 
144 

70.6 


The  combined  efficiency  of  boilers  and  stokers  was 
high  and  resulted  in  excellent  station  performance,  and 
the  rating  144  per  cent  was  consistent  with  the  practice 
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[at  the  time  when  the  installation  was  made.  As  the 
Istation  load  grew  additional  boilers  and  stokers  were 
1  added  to  meet  the  increased  steam  demands  until  the 

entire  available  boiler-room  space  was  filled.  Then  came 
la  consideration  of  how  to  obtain  increased  capacity  from 

the  existing  boilers.  To  do  this,  two  broad  methods 
[were  open:  (a)  To  burn  more  coal;  (b)  to  burn  higher 
[grade  fuel.  Freight  rates  and  costs  at  the  mine  pro- 
[hibited  the  burning  of  higher  grade  fuel,  therefore  the 
v^" ?! 9^ 


Evaporative  tests  have  not  been  made  on  the  units 
on  which  the  grate  surface  has  been  increased,  but 
from  flow-meter  and  Venturi  meter  readings  it  is  evi- 
dent that  the  boilers  operate  at  200  per  cent  capacity  in 
daily  operation,  which  is  a  more  important  consideration 
than  test  performances.  The  Indiana  General  Service 
Company  was  so  well  satisfied  with  the  performance  of 
the  first  units  on  which  the  grate  size  was  increased 
and  the  furnaces  improved  that  it  quickly  proceeded 
in  a  similar  manner  with  the  other  units  in  the 
station. 

This  is  a  typical  case  of  a  station  designed  twelve 


FIGS.  3  AND  4 — ILLUSTRATION   OF  WHAT  CAN   BE  ACCOMPLISHED    IN    IMPROVING 
DESIGNS  OF  SETTINGS.      (3)   OLD  AND   (4)    NEW  BOILER  SETTINGS 


problem  became  one  of  burning  greater  quantities  of 
Indiana  coal. 

In  order  to  burn  more  coal  two  methods  were  open: 

(a)  Increasing  the  rate  of  combustion  per  square  foot; 

(b)  increasing  the  grate  area. 

On  account  of  the  low  fusing  temperature  of  the  ash 
of  Indiana  coal  and  the  high  percentage  of  ash,  higher 
rates  of  combustion,  such  as  might  be  obtained  with 
forced  draft,  were  considered  an  undesirable  operating 
feature  as  abnormal  clinker  trouble  would  be  encoun- 
tered.    Burning  more  coal  would  also  cause  increased 
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Original  Sterling 

■jon 

9.5x10 

90.3 

1  to  55.5 

720 

Fig.  4 

Revised  Stirling 

500 

10.5x11 

133.2 

1  to  35.2 

47.5 

1,000 

39 

Fig.  3 

Original  Edge  Moor 

500 

9.5x10 

90.3 

1  to  55  5 

720 

Fig.  1 

Revised  Edge  Moor 

500 

12x11 

128.0 

1  to  35.2 

41   8 

l.UOO 

30 

Fig.  2 

I 


furnace  maintenance  costs,  and  the  ultimate  benefits 
were  doubtful.  It  was  therefore  decided  to  increase  the 
coal  burning  ability  by  increasing  the  grate  surface. 
Fortunately  the  furnace  space  of  the  Edge  Moor  and 
Stirling  boilers  was  considerably  greater  than  the 
.''toker  width,  and  it  was  readily  possible  to  increase  the 
width  of  the  stokers,  and  in  fact  an  advantage  to  do  so, 
as  the  heat  distribution  under  the  first  bank  of  tubes 
could  be  thereby  improved.  Figs.  1  and  2  show  the 
changes  in  the  Stirling  boilers,  while  Figs.  3  and  4  are 
for  Edge  Moor  boilers. 

The  location  of  bridge  walls  permitted  also  the 
increasing  of  the  stoker  length,  so  it  was  decided  to 
increase  the  grate  surface  the  maximum  amount  pos- 
.<ible  by  both  widening  and  lengthening  the  stokers. 

The  accompanying  tabulation  indicates  the  relative 
dirrtensions,  proportions  and  results  obtainable  from  the 
original  and  the  enlarged  stokers. 


or  fifteen  years  ago,  and  operated  at  boiler  ratings  of 
from  125  to  150  per  cent,  being  reconstructed  to  obtain 
ratings  of  200  per  cent  and  over.  Usually  the  easiest 
and  cheapest  method  of  doing  this  is  by  increasing  the 
grate  surface  and  modernizing  the  furnace. 

With  chain  grates  it  is  possible  to  improve  the  arch 
design  so  that  much  higher  rates  of  combustion  can  be 
obtained  and  so  that  the  ignition  is  never  weak  and  is 
never  the  limiting  factor  as  regards  capacity. 

Many  stations,  both  of  the  public  utilities  and  of  the 
industrial  plants,  have  made  similar  changes  in  grate 
size  and  in  furnace  design  and  have  realized  increased 
capacity  similar  to  that  obtained  by  the  Indiana  General 
Service  Company. 

With  present  costs  of  new  equipment  the  cheapest 
way  to  obtain  increased  capacity  is  by  means  of  mak- 
ing furnace  improvements  if  such  are  possible.  In  this 
case  by  the  small  expenditure  for  the  necessary  repair 

parts  to  increase  the  stoker 
size  an  additional  capacity 
of  1,500  hp.  was  obtained  at 
about  20  per  cent  of  the  cost 
of  installing  additional  boiler 
capacity. 


Fireworks  on  a 

250,000-Volt 

Insulator 

THE  beautiful  electrical 
display  here  shown  took 
place  when  a  wet  arc-over  at 
485,000  volts  was  developed 
on  a  General  Electric  250,000- 
volt  porcelain  bushing.  This 
is  the  type  of  bushings  that 
is  to  be  used  on  the  220,000- 
volt  Southern  California  Edi- 
son system. 
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Starling  Synclironoiis  Motors 
Under  Load 

Investigation  of   the   Variation   of  Pull-in  Torque  to 

Determine  Procedure  in  Starting  by 

Induction-Motor  Action 

By  E.  E.  George 

A.    L.    Drum   &  Company,    Chicago,    111. 

IMPORTANT  considerations  in  starting  synchro- 
nous motors  by  induction-motor  action  to  avoid 
excessive  currents  and  mechanical  strains  were  brought 
out  by  the  writer  in  a  previous  article.*  It  was  shown 
that  the  behavior  of  the  field  ammeter  is  an  important 
guide  in  operating  procedure  and  that  this  operation 
might  even  be  eifected  by  a  relay  scheme  depending 
upon  field  current. 

It  is  evident  from  the  preceding  discussion  that 
the  effect  of  direct-current  excitation  is  to  product 
a  vibration  of  the  rotor.  A  sufficient  amount  of  ex- 
citation makes  the  frequency  of  the  impressed  force  and 
the  natural  frequency  of  the  rotor  resonant,  and  this 
state  of  resonance  results  in  a  violent  change  in  velocity, 
which,  if  the  frequencies  are  synchronized  properly, 
results  in  the  rotor  attaining  synchronous  speed  smooth- 
ly and  almost  instantly.  That  is,  the  rotor  "hunts" 
up  to  synchronous  speed  when  the  field  is  thrown  on. 

Influence  of  Design  on  Pull-in  Torque 

The  preceding  ai-ticle  gives  sufficient  information 
to  the  engineer  in  charge  of  installation,  operation  and 
maintenance  to  enable  him  to  utilize  the  inherent  start- 
ing qualities  of  any  synchronous  motor  to  the  best  ad- 
vantage. In  some  cases  he  will  be  able  to  start  twice 
the  loads  previously  attempted.  However,  nothing  has 
been  advanced  so  far  that  would  aid  the  designer  in  im- 
proving the  starting  qualities  of  synchronous  motors. 
The  designer  has  control  over  certain  factors  that  affect 
the  pull-in  torque.  Chief  among  these  factors  are  field 
current,  line  current,  moment  of  inertia  of  rotor  and 
load,  and  slip  before  excitation  (at  highest  induction 
speed  under  given  load).  The  load  torque  may  be  neg- 
ligible as  compared  to  its  inertia,  as  pointed  out  by 
Steinmetz,  because  the  time  taken  by  the  rotor  fi-om 
excitation  to  practically  complete  pull-in  is  very  short 
under  favorable  conditions — less  than  the  initial  slip 
cycle.  The  following  equation 'represents  (with  the  lim- 
itations discussed  later)  the  relation  which  must  be 
attained  for  the  rotor  to  pull  into  synchronism  under 
the  most  favorable  conditions  of  switching: 


U)e 


a' 


1650  >    Py-  X  KmX  Eg  X  Id 
746  X  mass  X  r'  X  Zg 


This  can  be  reduced  to: 
Initial  slip  = 


constant  X 


line  current  X  field  current 
\  moment  of  inertia  of  rotor  and  load 


The  above  equality  can  be  obtained  by  decreasing  the 
slip  (increasing  the  induction-motor  characteristics),  or 
by  increasing  the  natural  frequency  of  the  rotor  (which 
is  a  function  of  the  elasticity  of  the  magnetic  circuit 
and  the  moment  of  inertia  of  the  mechanical  construc- 
tion), or  by  both  methods. 


Decreasing  the  initial  slip  is  usually  permissible. 
but  it  slows  up  the  latter  part  of  the  pull-in  very  ap- 
preciably, as  may  be  seen  from  the  two  equations  fol- 
lowing: 


("" 


.) 


cosh 
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The  Amortisseur  Winditig   Which  Prevents  a  Rotur} 
from  Hunting  at  Synchronism  May  Prevent   It  from  \ 
Pullinc/   Into    Step    Quickhj. — In    connection    with    the ' 
equalization  of   initial  slip  and   natural  frequency   the 
characteristics    of    the    amortisseur    winding    must    be 
carefully  considered  by  the  designer. 

Basis  of  Preceding  Discussion 

The  derivation,  explanation  and  limitations  of  the 
preceding  equations  are  given  below,  not  in  detail, 
except  where  necessary  to  make  limitations  clear.  The 
purpose  of  the  mathematical  work  is  to  find  some  ex- 
plicit relation  between  time,  velocity  and  rotor  angle 
in  the  period  between  excitation  and  synchronism.  The 
magnetic  and  mechanical  forces  involved  give  a  second 
degree  differential  equation  of  angle  with  respect  to 
time.  All  the  preceding  discussion  is  based  on  the  re- 
sults of  the  integration  of  this  equation.  The  key  to 
the  method  of  integration  was  the  result  of  reconciling 
Blondel's  statement  of  the  forces  involved  with  the 
dynamical  laws  of  vibration,  with  Routh's  investigation 
of  the  stability  of  steady  motion,  and  with  some  obser- 
vations of  the  writer  that  indicated  that  pull-in  was 
a  "hunting"  or  vibratory  phenomenon. 

Notation : 

Pm  is  the  angle,  in  electrical  radians  by  which  the 
axis  of  the  direct-current  field  of  the  rotor  lags  behind 
the  axis  of  the  same-signed  rotating  field  of  the  stator. 

Ps  is  the  value  of  g,,,  after  the  machine  has  reached 
synchronism  and  settled  down  to  its  final  phase  po- 
sition. 

Pc  is  the  value  of  p„,  when  excitation  is  impressed. 

Em  is  the  induced  or  the  motor  emf.  in  effective 
volts  to  neutral  for  phase  1,  and  taken  in  such  a  direc- 
tion as  to  be  a  counter-emf.  under  normal  operating 
conditions    (motor  torque). 

Ep  is  the  supply  or  generator  emf. 

Cm  is  the  instantaneous  value  of  £',„. 

eg  is  the  instantaneous  value  of  Eg. 

la  is  the  alternating  current,  in  effective  amperes, 
induced  in  the  motor-field  circuit. 

Id  is  the  direct  current  impressed  on  the  motor  field 
circuit. 

/,„  is  the  current  in  phase  1,  in  effective  amperes,  due 
to  Em  acting  on  Zm. 

Ig  is  the  current  in  phase  1,  in  effective  amperes,  due 
to  Eg  acting  on  Zg. 
.  im  is  the  instantaneous  value  of  /„,. 

ig  is  the  instantaneous  value  of  Ig. 

r'  X  mass  is  the  equivalent  moment  of  inertia  {^= 
?■'  X  weight  -^  32.2)  of  the  rotor  and  load  (r  in  feet, 
weight  in  pounds). 

t  is  the  time  in  seconds,  after  p,„  :=  p^. 

r,  is  the  torque  in  watt-seconds  due  to  phase  1. 

Tm  is  the  torque  due  to  all  phases. 

(o,„  is  the  velocity,  in  electrical  radians  per  second  of 
the  rotor. 
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10,  is  the  velocity  of  the  stator  rotating  magnetic  field. 

0),.  is  the  value  of  lo,,,  when  excitation  is  impressed. 

Vg  is  the  impedance  of  the  system  per  phase  to  neutral 
at  coj,,  including  motor,  generator  and  line. 

Zm  is  the  impedance  at  u>m. 

0,j  is  the  power-factor  angle  for  Zg  in  radians. 

0,11  is  the  power-factor  angle  for  Z,,,. 

Oe  is  the  angle,  referred  to  <x>gt,  in  electrical  radians, 
by  which  e,,,  lags  behind  e,,  when  excitation  is  impressed. 

Gs  is  the  value  of  Gf  when  om  =  ps. 

Pp  is  the  number  of  pairs  of  poles  on  the  motor. 

p  =  integral  of  (ojmdi) . 

A  is  a  measure  of  the  natural  rate  of  vibration  of 
the  rotor  for  given  magnetic  and  mechanical  constants. 


^  =  2 


1650  Pp-  km  Eg  Id 
\     746  mass  r-Z.j 


D  is  a  measure  of  the  forced  rate  of  vibration  of  the 
rotor  for  given  values  of  slip,  angle  and  A. 


D=yj('^g-^.)'--^ 


sm  l>e  — 


A^ 


Since  D  =  A  =  (Oj,  —  we  at  "critical"  pull-in,  D  and  A 
are  angular  electrical  velocities,  and  if  divided  by  27c 
would  represent  electrical  cycles  per  second. 

km  is  the  ratio  of  £7,,,  to  h  o),„.  It  will  be  taken  as 
constant   during   integration. 

Physical  Basis  of  Motor  Torque 

The  chief  torque  on  the  rotor  of  a  normally  operating 
synchronous  motor  is  due  to  the  reaction  between  the 
current  in  the  stator  windings  and  the  magnetic  field 
due  to  the  rotor  windings,  or  vice  versa.  While  under 
some  conditions  all  electrical  motors  have  a  torque  due 
to  longitudinal  tension  of  the  lines  of  force  in  the  air 
gap  the  greatest  torque  is  that  due  to  current-carrying 
conductors  on  one  element  being  in  a  magnetic  field  due 
to  current-carrying  conductors  on  another  element,  with 
freedom  of  motion  between  the  elements.  In  analyzing 
synchronous  motor  torque,  the  common  explanation,  ■ 
involving  attraction  between  the  magnetic  poles  of  the 
rotor  and  stator,  must  be  laid  aside.  Torque  should  be 
evaluated  from  the  power  equation.  Torque  equals 
power  divided  by  angular  space  velocity.  The  instan- 
taneous value  of  power  equals  the  product  of  the  voltage 
and  the  current  at  that  instant,  provided  that  the  volt- 
age is  a  measure  of  the  magnetic  field  acting  on  the 
conductors  carrying  the  current.  When  the  current  is 
in  phase  with  the  voltage,  the  product  is  positive,  de- 
noting generator  action  or  decelerating  torque. 

Construction  of  Torque  Equation 

The  part  of  the  rotor-field  flux  due  to  the  induced 
current  /„  in  the  rotor  causes  an  induction-motor  torque, 
to  which  the  ordinary  induction-motor  equations  for 
one  phase  of  a  phase-wound  rotor  are  applicable.  The 
part  of  the  rotor  field  flux  due  to  the  direct-current 
excitation  h  causes  the  induction  of  a  voltage  Em  in 
the  primary.  This  voltage  Em  causes  a  current  Im  in 
the  primary,  in  addition  to  the  current  Ig  due  to  Eg. 
As  we  have  seen  that  the  torque  on  the  rotor  is  due  to 
the  stator  current  and  the  rotor  field,  and  that  Em  is 
a  measure  of  that  field,  we  may  write,  following  Blon- 
del: 


The  minus  sign  is  used  because  we  will  consider 
accelerating  or  motor  torque  as  positive,  contrary  to 
the  usage  in  the  power  equation.  <j>m,  which  is  an 
electrical  velocity,  must  be  divided  by  Pp  to  get  a 
space  velocity. 

.  Taking  the  zero  value  of  e,,  in  phase  1  as  the  zero 
of  time: 

Cp^  V2  Eg  sin  (iOgt). 
ig=[\/2  Eg  sin   (lo^f  — 0j,)]  -^Zg 

As  io,„  is  a  variable,  e,„  is  not  a  linear  function  of  sin 

(uimt). 

e,„  =  \/2     Em     sin      (J"  o>mdt  —  6,)      =  v'2     E„,     sin 
(p-6.). 

im=[V2E,„  sin   (3  —  6,^0,,,)]  -^Zm. 

_  2  Pp  tjm  big     ■       /       .  \      ■       I  o  /,  \ 

1  I  = ^ —  sm  (ugt  —  wg)  sm  (3  —  ffe)  — 


*^tn  Ztm 


sin  (3  —  "e  —  fflm)  sin  (/5  —  9j). 


Considering  a  three-phase  machine,  with  phases  2  and 
3  of  Eg  respectively  (2';i  ^-  3)  electrical  radians  ahead 
of  and  behind  phase  1  as  to  time,  phases  2  and  3  of  Em 
are  respectively  (2-  h-  3)  (fl  -^  w./O  electrical  radians 
ahead  of  and  behind  phase  1  as  to  time. 

As  the  sum  of  the  cosines  of  three  angles  differing 
by  (4it  -^  3)  is  zero,  some  of  the  terms  drop  out  when 
the  total  torque  for  the  three  phases  is  considered.  As 
in  all  practical  cases  the  induction  torque  of  the 
rotor  is  able  to  bring  it  within  a  small  fraction  of 
synchronism,  we  may  make  a  simplification  of  some  of 
the  other  terms  for  three  phases.  Even  with  a  slip 
of  10  per  cent  (coj,  —  a)m  =  uj,  h-  10),  the  integral  over 
a  .slip  cycle  ((o„t  —  p  =  2^)  of  the  sum  of  the  sines  of 
three  angles  differing  by  [1  —  (p  -^  co^O  ]  [2t:  -^  3] 
radians  is  within  1  per  cent  of  the  integral  of  three 
times  the  sine  of  the  middle  angle.  For  the  net  torque 
of  three  phases: 

1  m  =   -     y cos  (iJat  —-J  -r  6e  —  ipg)  — 

(•'m  ^g 


3    Pn  Em' 


cos  (—   Om). 


At   synchronism    {o^gt  —  ^  -f-  6e)    becomes   6^ : 

rj^  O    Pp  Em  Eg  ^  ,       ,      3    Pp  Em~  J  V 

—  Ts  = ^ — -  COS  {es  —  ffla)  H —  cos  (  —  9m). 

W,rt  Cjg  <->mj^m 

As  0„,  is  always  less  than  90  deg.,  being  a  power-factor 
angle,  cos  (  —  0m)  equals  cos  0m. 


3  Em  Eg 

=  power  =  — ^ 

3  Em'  cos  Om 
Zm 


cos  (»»  —  Off) 


—  Pp   (e„ 


ig) 


With  a  suitable  change  in  notation,  the  above  will 
be  recognized  as  the  standard  equation  of  synchronous 
motor  output. 

The  discussion  of  this  subject  will  be  completed  in  an 
early  issue. 


ELECTRICAL     WORLD 


Vol.  77,  No.  4 


Modern  Methods  Used  in  Material  Han«llin^ 


Electricity  has  played  an  important  part  in  the 
development  of  material-liandling  methods  and 
machinery.  The  central  station  engineer  has  real- 
ized the  efticiency  of  modern  handling  methods  and 
hence  the  coal  crane  is  now  a  common  installation. 
■  n  the  factory  orderly  progress  of  materials  is 
maintained  with  conveyor  systems.  The  foundry 
benefits  by  the  ease  with  which  crucibles  and  other 


heavy  loads  are  handled,  while  giant  shovels  such 
as  those  used  by  the  Chile  Exploration  Company 
or  the  Ontario  Hydro-Electric  Commis.sion  scoop  the 
earth's  surface  at  a  rate  never  before  dreamed  of. 
Trucking  and  stacking  have  become  an  interesting 
occupation  instead  of  one  where  the  inetflciency  of 
brute  strength  formerly  predominated.  All  of  these 
have  lieen  advanced  by  electric  power. 
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Economies  in  Handling  Materials 
in  Industrial  Plants 

Instances  of  Savings  Effected  by  Electrically  Operated 

Material -Handling  Machinery  and  Examples 

of  Adaptation  to  Cover  Varying  Needs 

By  J.  S.  TUTHILL 

Assistant    Secretary-Manager   Material-Handling   Machinery 
Manufacturers'  Association,  New  York 

IN  INDUSTRIAL  plants  attention  is  being  concen- 
trated on  "progressive-production"  methods  by  which 
the  use  of  electrically  operated  material-handling  ma- 
chinerv  results  in  quick  and  efficient  performance.  Since 
the  major  portion  of  these  devices  are  electrically  oper- 
ated, it  would  not  be  worth  while  to  try  to  draw  com- 
parisons with  equipment  using  other  motive  power,  but 
to  show  the  great  savings  effected  by  substituting  me- 
chanical methods  for  man  power  allusion  to  a  few 
installations  which  are  fairly  representative  of  the  ten- 
dency in  the  use  of  these  devices  will  be  of  interest. 

In  handling  bales  of  cotton  the  load-carrying  electric 
truck  carries  ten  bales  per  load  with  more  speed  than 
one  man  can  carry  one  bale.  The  use  of  these  trucks 
for  handling  cotton  has  released  hundreds  of  men  for 
more  important  work  requiring  individual  service.  At 
one  of  the  big  rubber  factories  in  Ohio  electric  trucks 
haul  loads  of  3,100  lb.  (1,400  kg.)  each  trip  and  make 
one  trip  around  the  department  every  four  minutes. 
In  an  average  eight-hour  shift  a  truck  pulls  more  than 
200,000  lb.  (90,000  kg.)  of  tires  and  cores,  doing  work 
that  formerly  required  the  time  and  energy  of  twenty- 
five  men.  The  shops  of  a  railroad  in  the  East  have  in 
service  four  load-carrying  trucks  and  one  tractor,  and 
these  have  displaced  twenty-five  men  with  hand  trucks, 
eight  horses  or  mules  with  drivers  and  the  services  of  a 
switch  engine  for  two  hours  per  day,  showing  a  saving 
over  the  former  method  of  handling  of  $34,363  a  year. 

Savings  Effected  by  Overhead  Trolley  Conveyor 
Paid  for  Installation  in  Six  Months 

In  the  warehouse  stockroom  of  a  big  brass  and  copper 
company  material  was  handled  and  moved  manually  in 
loads  averaging  about  700  lb.  (300  kg.).  Recently  an 
overhead  trolley  conveyor  system  was  installed,  costing 
$700.  Reports  indicate  that  the  conveyor  paid  for  itself 
in  direct  saving  in  less  than  six  months,  and  in  addition 
it  has  released  two  men  for  other  important  work.  This 
installation  has  also  eliminated  the  annoyance  caused 
the  management  by  having  frequently  to  employ  extra 
men  for  days  or  weeks  when  much  material  was  moved 
and  the  work  was  unusually  heavy. 

While  working  both  night  and  day  shifts,  a  large 
beet-sugar  company  was  confronted  with  the  problem 
of  adequately  storing  the  sugar  after  it  had  been  bagged. 
For  years  the  bags  of  sugar  had  been  trucked  by  hand 
across  an  immense  warehouse.  Later  they  were  piled 
by  hand,  fourteen  men  being  required  for  each  shift, 
or  twenty-eight  in  all.  Finally  this  company  purchased 
200  ft.  (,60  m.)  of  sectional  electric  conveyor  and  an 
electric  portable  piling  machine.  The  system  is  un- 
usually flexible,  and  when  the  stacking  is  done  the  units 
of  the  conveyor  may  be  shifted  about  to  carry  sugar, 
beet  pulp  or  beet  seed  directly  into  railroad  cars,  to 
motor  trucks  or  any  other  point  desired.  Furthermore, 
the  installation  has  released  twenty  men  for  more 
important  work,  and,  instead  of  fourteen  men  on  each 


shift,  the  present  arrangement  necessitates  the  use  of 
but  four,  and  these  four  exert  only  half  the  physical 
effort  that  was  formerly  required  of  them. 

The  handling  of  heavy  pieces  of  scrap  in  storage 
yards  is  easy  for  a  locomotive  crane  equipped  with  an 
electric  magnet,  whereas  by  hand  this  work  could  not 
be  done  at  all.  With  a  10-ton  to  20-ton  locomotive  crane 
and  electrically  actuated  magnets  a  50-ton  car  can  be 
loaded  in  thirty  minutes  by  handling  pieces  of  iron  and 
steel  weighing  3  tons  each  trip.  These  cranes  also  do 
the  car  switching  in  the  yard  and  they  can  travel  at  a 
speed  of  eight  miles  per  hour.  Though  handling  scrap 
is  the  main  job  of  the  cranes,  they  are  also  employed 
for  handling  coal  and  similar  material  in  bulk.  It  is 
only  the  work  of  a  few  minutes  to  take  off  the  magnet 
and  hang  a  1..5-cu.yd.  (1.15-cu.m.)  clamshell  bucket  in 
its  place. 

Electric  Hoist  Causes  Reduction  in  Clerical 
Force  of  Cleveland  Street  Railway 

A  recent  and  most  novel  installation  of  handling 
machinery  is  that  of  the  Cleveland  Street  Railway  Com- 
pany. By  a  system  of  automatic  machines  in  conjunc- 
tion with  an  overhead  electric  trolley  hoist,  the  com- 
pany's receipts  of  tickets  and  currency  are  sorted, 
counted,  wrapped,  and  finally  transported  to  proper 
storage,  entirely  by  mechanical  means.  Formerly  this 
process  required  the  services  of  a  whole  clerical  force, 
but  now  human  labor  is  virtually  dispensed  with. 

Automobile  manufacturers  have  taken  noticeable 
steps  in  developing  efficient  material-handling  methods. 
Throughout  their  plants  and  factories  such  companies 
as  Ford,  Studebaker,  Buick  and  others  are  effecting 
great  economies  by  the  use  of  electromechanical  instead 
of  manual  methods.  Use  is  made  of  numerous  locomo- 
tive cranes  in  storage  yards  to  handle  raw  materials  and 
of  traveling  cranes  to  deliver  goods  direct  from  railroad 
cars  to  the  receiving  rooms  and  also  to  deliver  finished 
product  from  plant  to  railroad  cars.  In  machine  shops 
and  assembly  rooms,  to  save  all  handling  and  movement 
of  the  parts,  conveyors  of  the  belt  and  chain  trolley 
types  having  a  continuous  movement  are  used.  Where 
manv  very  small  parts  are  to  be  handled  belt  conveyors 
up  to  24  in.  (60  cm.)  in  width  are  installed,  on  which 
two  rows  of  small  parts  may  travel  simultaneously,  or 
small  boxes  containing  parts  in  quantities  may  be  con- 
veyed. 

Another  operation  which  deserves  mention  is  the 
handling  of  material  in  skylight-inclosed  crane  bays, 
connecting  two  buildings  of  two  or  more  stories.  The 
cranes  in  these  bays  are  of  the  electric  traveling  over- 
head type,  spanning  the  distance  between  the  buildings. 
On  the  ground  floor  there  are  standard-gage  railway 
tracks  running  into  this  sky-lighted  areaway  between 
the  buildings,  so  that  goods  may  be  brought  in  in  rail- 
road cars  and  handled  under  cover  in  all  kinds  of 
weather.  From  the  sides  of  each  of  the  buildings  there 
are  numerous  projecting  box  platforms  with  wide  door- 
ways into  the  building  proper.  These  platforms  are  so 
inclined  on  the  different  floors  that  the  overhead  travel- 
ing cranes  may  take  goods  from  the  platforms  between 
the  cars,  lift  them  rapidly  to  the  proper  story,  travel 
along  to  the  box-projecting  platform  where  the  goods 
are  nearest  the  point  of  destination,  and  then  swing  the 
goods  to  the  projecting  box  platform  and  drop  them 
onto  a  trailer  truck  which  has  been  run  out  from  in- 
side  the   building.     When   trailer   trucks   are   used   to 
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receive  the  loads  which  are  lifted  by  the  crane,  the 
trailers  are  towed  by  electric  storage-battery  tractors 
or  electric  industrial  trucks  to  the  place  on  that  floor 
where  the  goods  are  to  be  stored  or  used. 

Many  more  instances  of  distinct  savings  effected  by 
electrically  operated  material-handling  machinery  could 
be  cited.  These  few,  however,  will  serve  to  suggest  the 
tremendous  opportunities  to  conserve  time,  labor  and 
money  and  promote  efficiency  in  the  handling  of  mate- 
rials. 

Improvement  of  Interconnection 
by  Liberal  Co-operation 

Team  Work  in  Spirit  as  Well  as  by  Contract  Among 

the  Connected  Systems — Unified  Scheme  Under 

One  System  Operator  as  Goal 

By  a.  T.  Throop 

Manager  Eastern  Ma.ssachdsetts  Electric  Company,  Salem.  Mass. 

HOW  shall  two  or  more  electric  utility  companies  con- 
templating interconnection  establish  a  system  of 
operation  that  will  yield  maximum  benefits  to  all  inter- 
ests concerned?  Has  experience  with  the  commercial 
and  engineering  sides  of  interconnection  been  sufficient 
to  enable  standards  of  practice  to  be  laid  down  for 
general  guidance?  These  questions  lead  to  a  few  broad 
comments  upon  certain  fundamental  aspects  of  the 
interconnection  problem  which  should  not  be  overlooked 
by  those  about  to  enter  this  promising  branch  of  elec- 
trical service. 

Above  all,  the  contracting  parties  should  enter  into 
the  agreement  with  a  spirit  of  generous  co-operation 
and  the  aim  should  be  to  work  toward  the  operation  of 
the  combined  systems  as  a  complete  unit.  The  working 
out  of  an  interconnection  problem  must  utilize  the  best 
results  of  experience  in  accord  with  certain  underlying 
principles  if  success  is  to  be  attained,  leaving  room  for 
variations  in  treatment  when  necessitated  by  differences 
among  local  conditions. 

Real  co-operation  must  be  agreed  upon  and  practiced 
among  the  several  companies  interconnected  if  max- 
imum efficiency  is  to  be  attained.  The  parties  concerned 
should  enter  into  an  agreement  to  submit  their  plants 
and  lines  as  a  group  to  scientific  management  with 
respect  to  co-operative  handling  of  loads,  interchange  of 
energy  and  equipment  direction.  The  limits  of  respon- 
sibility for  the  control  of  operations,  inspection  and 
maintenance  should  be  clearly  established.  Contracts 
vary  widely  as  to  scope.  Whether  these  be  elaborate 
or  simple,  they  must  be  drawn  in  a  co-operative  spirit 
and  carried  out  with  team  play  as  their  primary  incen- 
tive if  the  best  results  are  desired.  Sharp  bargains, 
close  cutting  of  interpretations,  narrow  and  selfish 
viewpoints  are  inimical  to  the  ma.ximum  efficiency  of 
interconnected  service.  Fair  profits  on  energy  inter- 
changed, or  economic  advantages  reckoned  and  accepted 
among  the  parties  to  interconnection  agreements,  are 
reasonable  objects,  but  local  jealousies  and  rivalries 
have  no  place  in  the  working  out  of  such  arrangements. 
In  effect,  parties  to  an  interconnection  agreement  enter 
a  species  of  partnership  to  pool  their  resources  in  the 
way  of  efficient  handling  of  loads,  and  unless  confidence 
is  established  and  maintained  the  results  are  bound 
to   be   far  below   the  possibilities. 

In  some  cases  interconnection  arrangements  may  pro- 
ceed upon  the  basis  that  each  company  operates  its  own 


plants  and  lines  independently  of  the  other,  with  the 
exception  that  stated  amounts  of  energy  can  be  trans- 
lerred  back  and  forth  when  stated  conditions  e.xist. 
The  larger  the  ratio  of  interconnected  energy  transfer 
to  the  output  of  the  individual  plants,  however,  the 
more  important  it  becomes  that  the  operating  problems 
of  the  several  stations  be  intelligently  and  posi- 
tively co-ordinated.  Complete  control  of  plant  opera- 
tions may  ultimately  be  vested  in  a  single  system 
oferator;  but  whether  this  be  done  or  not,  entire  frank- 
ness is  the  price  of  satisfactory  interplant  adminis- 
tration. 

If  interruptions  occur,  full  and  prompt  reports 
of  their  cause  and  remedy  should  be  interchanged  or 
turned  in  to  the  responsible  system  operator  in  charge 
of  service,  and  great  care  should  be  taken  to  avoid 
incomplete  reports.  Fear  for  blame  for  troubles  of 
operation  should  never  be  allowed  to  interfere  with  the 
open-handed  transmission  of  information  from  local 
plant  operating  shifts  to  the  dispatching  center  or 
from  equals  to  equals  who  are  striving  to  operate 
the  complex  properties  under  their  control  at  maximum 
efficiency. 

Good  Telephone  Service  Is  Essentl\l 

Leased  telephone  connections  operated  by  the  local 
telephone  interests  are  usually  a  vitally  important 
feature  of  a  first-class  interconnection.  The  saving 
in  time  resulting  from  available  leased  lines  run  so 
far  as  practicable  apart  from  the  transmission  lines 
of  the  related  companies  deserves  particular  emphasis. 
Modern  load  dispatching  requires  quick  and  accurate 
interchange  of  orders  and  information,  and  delays  are 
often  costly  in  their  inconvenience  to  the  public  and 
in  loss  of  prestige  by  the  companies.  Plants  of  major 
importance  should  therefore  be  provided  with  adequate 
personnel  to  insure  the  prompt  handling  of  all  telephonic 
business  without  those  delays  due  to  coincident  opera- 
ting work  required  to  be  performed  by  those  on  duty. 
Unless  an  interconnection  warrants  paying  for  this 
extra  operating  force,  at  least  during  the  day  and 
evening  shifts,  it  is  unlikely  that  an  interplant  tie 
service  can  be  economically  justified.  The  repeating 
back  of  all  transmitted  instructions  as  in  transportation 
practice  is  very  desirable  in  the  interest  of  safety  and 
service  continuity. 

Visits  of  plant  operators  between  interconnected  sta- 
tions, the  interchange  of  operators  among  tied-in 
systems,  regular  meetings  of  all  system  operators  in  a 
district  to  get  personally  acquainted  face  to  face,  and 
informal  monthly  discussions  of  the  daily  problems  of 
load  dispatching  and  allied  subjects,  all  have  their 
place  in  raising  the  efficiency  with  which  this  impor- 
tant kind  of  work  is  done. 

The  preparation  of  instruction  books,  anticipating  so 
far  as  possible  the  procedure  under  a  great  variety  of 
operating  conditions,  may  be  extremely  helpful.  A  book 
of  this  kind  that  is  used  on  the  Ea.stern  Mas.sachu.setts 
Electric  Company  system  in  loose-leaf  form  is  most 
convenient  in  making  clear  the  relations  of  the  inter- 
connected plants  at  Salem,  Maiden,  Revere  and  Boston. 
It  covers  a  variety  of  subjects,  including  routine  han- 
dling of  lines  and  stations,  transmission-line  wiring 
diagrams,  switch  and  transformer-bank  numbering, 
limits  of  responsibility  for  inspection  and  handling  of 
switches  and  lines,  maintenance  routine,  inspection 
schedules,  and  procedure,  in  case  various  combinations 
of  plants  are  in  service,  and  in  the  event  of  emergency 
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switching  situations.  This  instruction  book  was  pre- 
pared by  the  engineering  department  of  Charles  H. 
Tenney  &  Company  of  Boston. 

Log-sheet  forms  providing  for  the  daily  plotting  of 
load  variations,  the  hours'  run  of  units  and  auxiliaries, 
meter  readings  in  stations  and  at  interchange  measuring 
points,  fuel,  water  and  other  data  commonly  found  in 
plant  performance  records  are  also  used  by  the  Eastern 
Massachusetts  company  and  are  essential  to  the  best 
results  in  plant  interconnection.  Here  again  the  cordial 
interchange  of  records  and  information  is  vitally  im- 
portant to  successful  service.  Testing  routine  should 
be  thoroughly  settled  for  regular  performance ;  phasing 
instructions  between  systems  and  between  plants,  and 
various  practical  matters  connected  with  instrument 
calibrations,  all  desei-ve  consideration  and  advance 
provision. 

Necessary  and  useful  instruments  associated  with  in- 
terconnection include  a  master  clock,  curve-drawing 
wattmeters,  watthour  meters,  indicating  voltmeters, 
curve-drawing  voltmeters,  indicating  and  curve-draw- 
ing frequency  meters,  power  factor  recording  meters 
(graphic  type)  and  a  liberal  equipment  of  synchronizing 
apparatus.  The  study  of  data  from  these  instruments 
with  reference  to  log  sheets  and  more  or  less  extended 
information  as  to  weather  conditions,  water-gage  read- 
ings and  flow  records  in  hydro-electric  installations, 
machine  duties,  load  shifts  and  transfers,  and  the 
preparation  of  economy  charts  showing  the  best  meth- 
ods of  handling  different  systems  and  plants  under 
varying  conditions  all  contribute  to  that  administration 
of  interconnected  plants  which  saves  fuel,  labor  and 
expense  in  their  combined  handling. 

Few  are  the  interconnections  in  which  the  first  year's 
operations  will  disclose  the  standardization  of  detail 
practice  attainable  after  a  greater  experience.  Each 
recurring  annual  cycle  should  bring  the  precision  of 
control  for  maximum  efficiency  in  fuel,  labor  and  water 
utilization  closer  to  the  ideal  results.  Remarkable 
records  have  been  obtained  on  some  systems  where 
co-operative  interchange  has  had  full  play.  A  genuine 
disposition  to  share  plant  resources,  plus  the  effoi-ts  of 
a  trained  personnel,  working  harmoniously  and  with 
enthusiasm,  will  deliver  a  given  total  of  energy  to  an 
interconnected  system  at  minimum  cost  consistent  with 
good  service,  but  the  collective  profits  are  difficult  to 
forecast.  Substantial  gains  in  net  earnings  and  in 
quality  of  service  are,  however,  within  the  reach  of 
interconnected  companies  that  adopt  the  plan  with  full 
appreciation  of  its  opportunities  and  responsibilities. 


Germany's  Experience  with  Iron 
Conductors  Not  Successful 

A  RECENT  issue  of  the  "Annales  des  Travaux  Pub- 
liques  de  Belgique"  describes  Germany's  experi- 
ence with  the  use  of  iron  for  transmission  lines  and 
network  extensions  during  the  war.  Wires  were  used 
for  conductors  up  to  6  mm.  in  diameter,  and  cables  for 
conductors  of  larger  size.  One  source  of  trouble  was 
the  inevitable  kinking  of  the  line.  The  galvanizing  was 
easily  damaged,  and  in  making  joints  and  erecting  the 
lines  extreme  care  was  found  necessary.  Moreover,  iron 
proved  to  be  20  per  cent  more  expensive  than  copper, 
though  the  price  per  kilogram  was  only  0.71  mark  as 
against  4  mai-ks  for  copper.  The  use  of  copper  is  being 
resumed  as  quickly  as  possible. 


Readers'  Views  and 
Comments 


How  Water-Power  Development  Can  Add  Scenic 
Effects  in  Yosemite  National  Park 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  the  Dec.  18  issue  of  the  Electrical  World 
I  have  read  an  article  on  "Beauty  of  Use"  which  takes 
the  stand  that  the  proper  development  of  water  powers 
in  the  national  parks  can  be  made  without  damage  to 
the  scenic  beauties  of  the  parks  and  that  therefore  this 
development  should  be  fostered.  I  am  thoroughly  in 
accord  with  this  view  and  feel  that  in  this  connection 
mention  might  be  made  of  the  proposed  development 
by  the  Merced  Irrigation  District  of  Merced,  California. 
This  scheme  includes  the  construction  of  a  dam  for 
storing  waters  of  the  Merced  River  in  the  Little  Yosem- 
ite Valley,  which  is  in  the  Yosemite  National  Park  but 
farther  back  in  the  mountains  than  the  Yosemite  Valley 
proper.  The  water  from  this  reservoir  would  be  let  out 
during  the  time  of  low-stream  flow  in  the  Merced  River 
and  be  brought  down  through  the  Yosemite  Valley  and 
over  the  Nevada  and  Vernal  Falls,  being  ultimately 
utilized  for  the  generation  of  power  at  a  point  outside 
and  below  the  boundary  of  the  Yosemite  National  Park. 
It  would  then  be  turned  into  irrigation  ditches,  carried 
out  into  the  San  Joaquin  Valley  and  used  for  irrigation. 

Of  course,  this  means  the  creation  of  a  lake  in  the 
floor  of  the  Little  Yosemite  Valley.  However,  it  would 
be  at  a  very  high  altitude,  would  be  a  thing  of  beauty 
and  would  further  insure  a  flow  of  water  over  two  of  the 
most  beautiful  falls  in  the  valley,  even  through  the  dry 
season,  instead  of  having  them  virtually  dry  at  that  time 
as  is  the  case  now.  Such  a  scheme,  instead  of  detracting 
from  the  beauties  of  the  park,  would  add  to  them  mate- 
rially and  would  lengthen  the  season  of  full  flow  over 
these  falls  for  at  least  three  or  four  months  of  every 
year.  L-  J-  MoORE, 

Electrical  Engineer. 
San  Joaquin  Light  &  Power  Corporation, 

Fresno,  Cal. 

Co-operation  Between  Central  Stations 
and  Isolated  Plants 

To  the  Editor  of  the  ELECTRICAL  WORLD: 

Sir:  In  the  Jan.  1  issue  of  the  Electrical  World 
the  article  appearing  on  page  11,  entitled  "Co-operation 
for  the  Central  Station  and  Isolated  Plant,"  is  broad- 
minded  in  its  viewpoint  and  gives  evidences  of  the  true 
engineering  mind  of  the  writer.  The  long-standing  if 
mild  quarrel  between  the  central  station  and  isolated 
plant  has  never  been  settled  on  a  true  economic  basis, 
and  in  most  cases  where  one  supplants  the  other  sound 
engineering  principles  have  not  prevailed. 

It  is  true  that  central-station  service  has  often 
brought  about  a  reduction  in  total  costs  where  the 
reverse  would  have  been  the  case  had  the  isolated  plant 
been  operated  with  skill  and  care,  and  it  is  probably 
safe  to  say  that  a  great  many  isolated  plants  have  been 
shut  down  that  might  have  been  run  to  the  advantage 
of  the   owners.     As   a   practical   matter,   however,   the 
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shutting  down  of  the  isolated  plant  may  have  resulted 
in  reduced  costs,  and  one  could  only  admit  that  the  end 
justified  the  means. 

It  must  be  admitted  that  where  steam  is  used  for 
heating  there  is  a  valuable  by-product  in  the  form  of 
power  which  should  be  made  available  in  those  cases 
where  the  potential  power  would  justify  the  expenditure. 
In  most  cases  there  is  a  very  poor  balance  between 
energy  requirements  and  heating  requirements,  and  the 
isolated  plant  finds  itself  throwing  steam  away  at  cer- 
tain hours  and  without  sutRcient  load  at  other  hours. 
The  isolated  plant  is  also  more  or  less  complicated  when 
compared  with  the  equipment  for  satisfactory  service 
when  energy  is  purchased,  and  these  things  tend  to  make 
its  elimination  rather  attractive  to  the  owners. 

Forgetting  for  the  moment  that  there  is  a  "bone  of 
contention,"  the  article  suggests  a  plan  of  co-operation 
that,  from  the  standpoint  of  fuel  economy,  is  worthy  of 
serious  consideration.  Consider  the  case  of  a  large 
department  store  or  a  hotel  in  which  steam  is  required 
not  only  for  direct  heating  but  for  other  purposes,  the 
amount  per  hour  varying  greatly  throughout  the  day 
and  with  the  seasons.  If  such  an  institution  is  develop- 
ing its  own  electrical  energy,  there  will  be  many  hours 
when  steam  will  be  exhausted  to  the  atmosphere,  which 
is  a  direct  evidence  of  a  loss  of  energy.  If  it  buys 
electric  energy,  steam  will  be  delivered  from  the  boilers 
to  the  places  where  it  is  used,  with  a  direct  loss  of 
energy.  In  the  latter  case,  however,  there  is  a  great 
deal  to  be  said  in  favor  of  simplicity,  of  reduced  labor 
costs,  of  smaller  repairs  and  depreciation  and  so  forth. 
Allowing  our  imagination  free  rein,  suppose  that  in 
this  institution  there  was  a  turbine  coupled  to  a  gene- 
rator which  was  tied  in  with  the  service  lines  entering 
from  the  central-station  system,  and  that  the  turbine 
was  cut  into  the  steam  pipe  between  the  boilers  and  the 
heating  system.  Between  the  generator  and  the  incom- 
ing service  is  a  reverse  current  switch.  When  heat  is 
required  the  valve  admitting  steam  to  the  turbine  would 
be  opened  in  exactly  the  same  manner  as  would  a  valve 
without  a  turbine  in  the  line.  The  turbo-generator  set 
would  come  up  to  speed,  the  automatic  switch  would 
close,  tying  the  generator  onto  the  service,  and  energy 
would  be  delivered  into  the  system  as  a  whole.  If  the 
amount  of  steam  being  used  was  small,  very  little  energy 
would  be  generated.  If  the  valve  was  opened  wider, 
more  energy  would  be  generated  and  delivered  to  the 
system,  and  at  times  this  would  be  in  excess  of  the 
energy  required  on  the  immediate  premises,  in  which 
case  it  would  be  pumped  into  the  general  reservoir,  so 
to  speak.  No  steam  would  ever  be  wasted  to  the  atmos- 
phere, and  the  current  delivered  to  the  system  would 
carry  virtually  no  fuel  cost.  With  the  present-day  de- 
sign of  turbo-generating  units  very  little  attention 
would  be  required,  and  it  is  ((uite  within  the  bounds  of 
possibility  that  this  might  be  given  through  occasional 
visits  of  the  central-station  force. 

If  the  service  is  alternating-current,  the  induction 
generator  would  seem  to  be  almost  ideal.  If  the  service 
is  direct-current,  there  would  be  greater  complicatiop 
in  the  matter  of  automatic  switching,  but  the  method 
would  by  no  means  be  impracticable  or  unreliable. 

Admitting  that  the  central  station  should  receive  a 
higher  price  for  energy  sold  than  it  should  pay  for 
energy  bought,  whatever  the  owner  of  the  isolated  plant 
received  would  be  profit  after  the  fixed  charges  had  been 
deducted,  and  these  would  be  small  for  a  simple  generat- 
ing  equipment    that   would   be   adequate.     There   have 


been  interchanges  of  energy  with  privately  owned 
hydro-electric  plants  which  have  worked  out  satisfac- 
torily, and  there  would  appear  to  be  no  serious  obstacles 
where  the  privately  owned  plant  is  steam-driven.  The 
small  non-condensing  turbo-ganerator  is  rather  inef- 
ficient, but,  on  the  other  hand,  it  is  very  simple  and 
reliable.  Just  where  the  dividing  line  between  prac- 
ticable and  impracticable  application  of  this  idea  may 
lie  would  be  hard  to  predict,  but  a  few  applications 
should  provide  sufficient  data  to  lay  down  a  general  rule. 

A  central-station  management  might  well  reason  that 
it  preferred  to  conduct  the  business  of  generating  energy 
in  one  station  rather  than  in  a  number,  but  it  seems 
to  the  writer  that  the  broad  question  of  fuel  conserva- 
tion may  justify  a  modification  of  present  practice. 

Warren  B.  Lewis, 

Providence,  R.  I.  Consulting  Engineer. 


Improving  Power  Factor  by  Means  of 
Induction  Motors 

To  the  Editor  of  the  Electrical  World: 

Sir:  I  have  read  with  much  interest  the  article  of 
Messrs.  Warner  and  Knowlton  which  appeared  in  your 
issue  of  Nov.  20,  1920,  page  1021,  on  the  subject  of 
improving  the  power  factor  of  induction  motors  by 
supplying  constant  current  to  the  rotor  slip  rings.  I 
suggested  this  method  two  years  ago  in  the  Revue 
Generale  de  I'Electricite  of  Jan.  5,  1919,  page  505.  Sub- 
sequently I  described  a  scheme  of  connections  in  the 
issue  of  June  7,  1919,  page  831,  and  I  showed  that  the 
direct  current  could  be  furnished  by  a  little  rectifier 
or  an  exciter. 

I  observe  that  Messrs.  Warner  and  Knowlton  propose 
to  feed  direct  current  to  the  motors  from  the  central 
station  by  means  of  a  fourth  wire.  May  I  say  that  I 
am  not  entirely  of  their  opinion  on  this  point?  The 
experiments  that  I  have  made  have  convinced  me  that 
for  ordinary  induction  motors  direct  current  at  low 
tension  (8  volts  or  10  volts  at  the  most)  is  sufficient, 
because  there  is  only  the  ohmic  resistance  of  the  wind- 
ings to  overcome.  In  these  conditions  I  believe  that  to 
obtain  direct  current  from  the  central  station  would 
be  too  expensive  and  would  put  too  much  copper  out  of 
use.  It  would,  in  my  opinion,  be  better  to  install  in 
every  factory  one  or  more  exciters  which  would  supply 
current  to  the  motors  near  by.  A.  Soulier, 

Paris.  Editor  Industrie  Electrique. 


To  the  Editor  of  the  ELECTRICAL  WORLD: 

Sir:  Our  experiments  with  the  induction  motor  were 
made  during  January  and  February,  1919,  and  the  paper 
was  submitted  to  the  Electrical  World  in  September, 
1919,  in  the  face  of  the  recognized  possibility  of  oper- 
ating an  induction  motor  synchronously.  Although 
discussed  mathematically  by  Steinmetz,*  we  have  not 
found  reports  of  experimental  results.  Mr.  Soulier's 
reference  to  an  8-volt  or  10-volt  drop  through  the  rotor 
windings  comes  very  close  to  the  value  of  11.4  volts 
observed  with  33.5  amp.  through  the  rotor  of  our  motor. 
To  take  this  direct-current  excitation  from,  say,  a  120- 
volt  source  would  admittedly  involve  excessive  rheostatic 
losses.  Some  factories,  however,  have  low-voltage 
direct-current  supply  which  could  more  economically  be 
tapped  than  to  install  separate  exciter  or  rectifier. 

R.  G.  Warner  and  A.  E.  Knowlton. 

Yale  University,  New  Haven,  Conn. 


•"Theory   and   Calculations   of    Electrical    Ajiparatii!?."   McGraw- 
Hill    Rook   Company,   1917. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Standardized  Mountings  for  Outdoor 
Switches,  Coils  and  Fuses 

TO  AVOID  having  to  carry  a  large  number  of  spare 
parts  and  to  facilitate  changes  on  outdoor  types  of 
disconnecting  switches,  choke  coils  and  fuses,  standard 
interchangeable  mountings  have  been  developed  for 
this  type  of  equipment  by  the  Utah  Power  &  Light  Com- 
pany, Salt  Lake  City.  These  mountings  for  four  dif- 
ferent kinds  of  construction  are  shown  respectively  by 
A,  B,  C  and  D  in  the  accompanying  drawings.  This 
design  is  for  the  15,000-volt  equipment.  The  drawings 
show  a  combination  of  fuse  and  disconnecting  switch. 
Separate  units  for  fuses,  switches  and  choke  coils  are 
made  in  the  same  form.  Locke  No.  3  insulators  are 
used,  and  these  are  mounted  13J  in.  (34.3  cm.)  apart. 
The  switches  are  supported  on  the  insulators  uy 
means  of  a  cast-iron  cap  cemented  to  the  top  of  the  insu- 
lator. A  and  B  show  two  methods  of  mounting  the  insu- 
lators on  pipes,  in  the  first  case  running  parallel  with 
the  line  and  in  the  second  case  across  the  line.     The 


FIG.   1 — SAME  STANDARD   MOUNTINGS  USBM  FOR  ALL  OUTDOOR 
15-KV.  SWITCHES,  CHOKE  COILS  AND  FUSES 

mounting  shown  in  C  is  for  bolting  to  cross-members. 
A  widely  used  style  of  mounting  is  shown  in  D.  With 
this  style  the  equipment  is  hung  below  the  supporting 
frame  by  means  of  two  bolts  through  the  bar,  which  is 
clamped  on  the  top  of  the  insulators. 

The  manner  in  which  the  choke  coil  is  mounted  on 
top  of  the  insulator  cap  is  shown  in  Fig.  2.  A  support- 
ing block  is  bolted  on  to  the  insulator  cap  by  means  of 


i-'m.  (9.6-mm.)  cap  bolts,  and  the  ends  of  the  choke 
coil  are  held  to  this  block  by  means  of  two  li-in. 
(8-mm.)  screws. 

This  use  of  standard  parts  in  making  up  switches 
and  other  apparatus  means  that  only  one  type  of  insula- 
tor need  be  carried  in  hand  and  that  similar  parts  may 

n  Turns 
H?4ealv.  Iron  Wire 


FIG.   2 — HOW  CHOKE  COILS  ARE   MOUNTED  IN   STANDARD   15-KV. 
CONSTRUCTIONS 

be  carried  in  stock  for  whatever  equipment  is  to  be 
mounted.  The  construction  of  the  supporting  frames  is 
simplified  by  the  fact  that  the  span  from  one  insulator  to 
the  next  is  always  the  same  for  a  certain  voltage.  As 
linemen  easily  become  familiar  with  this  standard  type 
of  mounting,  less  time  is  required  for  construction 
work  or  for  making  quick  replacements  in  an  emergency. 
Utah  Power  &  Light  Co.,  P.  P.  Ashworth, 

Salt  Lake  City,  Utah.  Distribution  Engineer. 


Meter  Connected  in  Neutral  Wire 
Registers  Inaccurately 

C "COMBINATION  of  an  accidental  ground,  a  poor  per- 
^manent  ground  and  incorrect  meter  connection 
recently  caused  a  customer's  meter  to  run  backward 
under  certain  conditions  which  came  to  the  writer's 
attention.  The  trouble  was  noticed  while  the  meter 
was  being  tested  using  the  customer's  load.  The  tester 
found  that  the  meter  ran  backward  when  the  lights  in  a 
certain  part  of  the  house  were  burning  (branch  1  in 
the  diagram),  ran  forward  when  the  lamps  in  another 
part  of  the  house  were  burning  and  stood  still  or  ran 
very  slowly  if  certain  combinations  of  lamps  were 
used.  The  test  of  the  meter  showed  that  it  was  regis- 
tering approximately  correctly. 

An  investigation  disclosed  that  although  the  lights 
in  the  house  burned  apparently  in  the  normal  way 
one  circuit  fuse  was  blown.  When  replaced  this  fuse 
immediately  blew  again.  It  was  then  found  that  the 
secondary  distributing  main  was  three-wire,  110  220- 
volt  with  the  middle  or  neutral  wire  supposedly 
grounded.  This  ground  connection  was  made  by  driving 
a  4-in.  pipe  in  the  earth  and  the  ground  had  con- 
siderable resistance.  The  service  drop  supplying  the 
house  in  trouble  was  two-wire  and  taken  from  one 
side  of  the  three-wire  bus.  The  meter  had  been  set 
improperly  with  the  current  coil   in   the  neuti'al  wire. 
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The  circuit  having  the  blown  fuse  was  found  to  be 
grounded  to  a  gas  pipe  on  the  side  which  would  normally 
be  110  volts  above  ground  potential.  Further  investi- 
gation disclosed  that  the  remaining  phase  wire  of  the 
distributing  main  had  been  accidentally  grounded  solidly 
to  the  lead  sheath  of  an  underground  service  cable, 
supplying  a  neighboring  residence.  This  fault  brought 
this  phase  wire  to  the  ground  potential  and  raised  the 
neutral  wire  to  110  volts  above  ground.  A  110-volt 
short  circuit  was  introduced  through  the  regular  pipe 
ground,  limited,  however,  by  the  high  resistance  of 
this  ground  connection.  When  the  circuit  fuse  was 
replaced  in  the  house  a  220-volt  short  circuit  took  place 
between  the  mains  through  the  two  accidental  grounds. 
When  lamps  connected  to  circuit  2  or  circuit  3  were 
burned  the  meter  registered  correctly,  but  when  lamps 
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on  circuit  1  were 
burned  the  meter 
registered  back- 
ward at  approxi- 
mately the  normal 
rate.  With  lamps 
on  all  three  cir- 
cuits operating 
the  meter  ran 
either  forward  or 
backward,  depend- 
ing upon  the  relative  wattage  supplied  to  the  circuits. 
The  remedy  for  the  trouble  was  to  remove  both  acci- 
dental grounds,  to  install  a  better  permanent  ground 
connection  and  to  change  the  meter  so  that  its  current 
coil  was  in  the  outside  wire  of  the  three-wire  system 
and  not  in  the  grounded  neutral.       Harry  S.  Rush, 

Assistant  Professor  Mechanical  Engineering.' 
North  Dakota   Agricultural   College, 
Fargo,  N.  D. 


IMPROPER  CONNECTIONS  WHICH  CAUSED 

METEHt  TO  RUN  BACKWARD  WHEN 

GROUND  DETVELOPED 


Using  Conduit  as  Return  Circuit  Cuts 
Cost  of  Street  Lights 

BY  THE  use  of  the  conduit  for  the  return  circuit 
in  a  street-lighting  installation  at  Beverly  Hills, 
Cal.,  approximately  two-thirds  of  the  cost  of  a  similar 
installation  using  two-conductor,  lead-covered  cable  and 
conduit  was  saved.  The  Beverly  Hills  installation  was 
put  in  during  the  war  period,  and  as  it  was  necessary  to 
minimize  the  cost,  the  usual  method  of  using  galvanized 
conduit  containing  two-conductor,  lead-covered  500-volt 
insulated  cable  and  series  lamps  was  too  expensive. 

The  cheapest  system  that  could  be  installed  was 
No.  8  double-braid,  rubber-covered  wire  installed  in 
conduit.  The  voltage  in  such  an  installation  would  have 
to  be  limited  to  600.  This  was  satisfactory,  but  the 
layout  of  the  city — wide,  curving,  irregular  streets, 
broad  parkways  and  large  lots — made  the  use  of  the 
standard  system  of  complete  loops  difficult.  There  were 
no  distribution  poles  on  the  streets,  and  in  part  of  the  city 
all  wires  were  underground.  If  complete  loops  were 
made  around  the  blocks,  the  voltage  would  be  too  high, 
and  there  was  always  an  odd  number  of  blocks.  It 
was  decided  to  light  all  the  lamps  until  midnight  and 
those  on  one  side  of  the  street  after  midnight.  This 
simplified  the  system,  reducing  it  to  one  wire  on  each 
side  of  the  street  instead  of  two,  but  complete  loops 
could  not  then  be  made.  The  plan  of  using  the  con- 
duit for  the  return  circuit  then  took  shape.  Tests 
on  a  system  of  forty-one  lamps  as  shown  in  the  table 
indicated  that  the  method  was  feasible. 


The  system  at  Beverly  Hills  consists  of  375  posts, 
approximately  300  ft.  apart  on  each  side  of  the  street, 
staggered  so  that  the  distance  between  posts  is  about 
175  ft.  Each  post  holds  a  100-cp.  66-amp.  series  incan- 
descent lamp.  More  than  21  miles  of  :V-in.  conduit  were 
used  in  the  work.  The  wire  was  all  ordered  on  reels  so 
that  no  joints  were  necessary  between  posts.  The 
ends  of  the  conduit  were  bonded  together  at  the  post 
with  punched  copper  strips,  special  care  being  taken 
that  the  pipe  should  be  clean  and  the  connection  good. 
The  cast-iron  posts  were  also  bonded  to  the  conduit. 

At  the  feed  points  the  conduit  was  carried  up  the 
post  to  within  4  ft.  of  the  arm  and  equipped  with  a 
one-wire  condulet.  To  comply  with  the  state  law  this 
conduit  was  protected  with  fiber  conduit;  in  some  cases 
as  many  as  three  pipes  were  run  through  one  fiber  con- 
duit. At  the  feed  points  the  one  wire  was  connected 
to  one  terminal  of  the  transformer  and  the  other  ter- 
minal was  connected  to  the  conduit  by  means  of  a 
copper  grounding  strip. 

In  cases  where  it  was  known  that  extensions  would 
soon  be  made  to  the  system  a  length  of  conduit  was 
installed  in  the  post  foundation  and  faced  in  the  direc- 
tion of  the  proposed  extension.  Several  extensions  have 
been  made  to  the  ends  of  the  circuits.  It  is  only  neces- 
sary to  disconnect  the  wire  from  the  conduit,  splice  it 
onto  the  new  wire  and  bond  again  at  the  end  of  the 
new  circuit.  Posts  have  been  installed  in  the  circuit 
between  existing  posts.  To  do  this  the  conduit  was  cut 
at  the  point  where  the  new  post  was  to  be  placed,  the 

TEST  OF  LIGHTING  SYSTEM  USING  CONDUIT  AS  RETURN  CIRCUIT 

Current 6.6  amp. 

Frequency 50  cycles 

Drop  per  1,000  ft.  of  conduit  with  complete  copper  circuit  14.2    volts 

Drop  per  1.000  ft.  using  conduit  as  return  circuit 10.0    volts 

Energy  loss  n-ith  complete  copper  circuit  (per  1,000ft.) 32.0  watts 

Energy  loss  with  conduit  return  circuit  (per  1,000  ft.) 45.0  watts 

Lighting  system  consisting  of  forty-one  100-cp.,  6.6  amp.  series  lamps;  5-in. 
galvanized-iron  conduit  mstailed  in  a  loop  system  from  post  to  post;  conductor; 
one  No.  8  B.  &  8.  gage  D.B.R.C.  wire  in  the  conduit;  pipe  joints  put  together 
with  graphite  paste;  and  the  ends  of  the  conduit  bonded  together  with  copper 
ground  strips  in  the  base  of  each  post. 

wires  were  disconnected  at  the  adjoining  posts,  extra 
wire  was  connected  at  these  points,  and  then  the  wire 
was  pulled  out  at  the  new  post  to  connect  with  the 
lamp.  Conduit  bonds  were  put  in  at  the  post,  with  run- 
ning threads  and  lock-nuts,  and  the  post  was  erected. 

It  is  easy  to  locate  the  source  of  trouble  arising  on 
the  system.  In  the  case  of  a  ground  all  the  lamjis  be- 
yond the  point  of  the  trouble  are  out;  in  the  case  of  an 
open  circuit  it  is  possible  to  find  the  point  by  grounding 
the  wire  at  any  post  to  the  conduit. 
Southern  California  Edison  Co.,  N.  B.  HiNSON, 

Los  Angeles,  Cal.  Distribution  Engineer. 


Testing  Flash-Over  of  Arcing  Horns 

TESTS  on  arcing  horns  showing  flash-overs  wet  and 
dry  were  described  by  R.  H.  Marvin,  Thomas  In- 
sulator Company,  at  a  recent  meeting  of  the  Pittsburgh 
section  of  the  American  Institute  of  Electrical  Engi- 
neers. Tests  made  on  seven  10-in.  (25-cm.)  suspension 
disk  insulators  5i  in.  (13.6  cm.)  apart  showed  the  fol- 
lowing flash-over  voltages:  Without  horn,  386  kv. ;  with 
bottom  horn,  364  kv. ;  with  both  top  and  bottom  horn, 
308  kv.  An  interesting  feature  of  the  use  of  two  horns 
is  that  in  this  case  the  wet  flash-over  voltage  was  iden- 
tical with  the  dry  flash-over  voltage.  The  flash-over 
voltage  is  about  10  kv.  per  inch  of  gap. 
New  York,  N.  Y.        Field  Editor  Electrical  World. 
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Periodic  Attention  to  Small  Turbines 

Will  Prevent  Shutdown 

'"f^HE  following  advice  and  instructions  regarding 
jL  turbine  operation  were  given  at  a  recent  meeting 
of  the  operating  engineers  from  different  steam  gen- 
erating stations  of  an  Iowa  central-station  company. 
It  is  of  prime  importance  to  watch  the  circulating 
water  at  all  times.  See  that  the  oil  temperatures  are 
about  the  same  from  day  to  day.  If  a  wide  variation 
in  oil  temperature  is  noticeable,  determine  whether 
the  cooling  coils  are  clean  and  free  from  mud  and 
look  for  a  slimy  substance  on  the  inside  of  the  oil 
tube.  Partly  obstructed  turbine  blading  can  also 
cause  the  oil  to  run  hotter  than  normal.  The  blading 
may  accumulate  scale,  and  sometimes  a  gummy  sub- 
stance consisting  of  a  mixture  of  oil  and  mud  will  stop 
the  flow  of  steam  through  the  blading  and  build  up  a 
back  pressure  on  the  dummies.  The  resulting  end 
thrust  may  cause  very  rapid 
heating.  To  remove  this  sub- 
stance pump  coal  oil  through  the 
first  stage  of  the  machine  until 
the  oil  comes  out  clear  and  free 
of  dirt.  This  procedure  should 
be  carried  out  about  once  a  month 
if  much  trouble  of  the  nature 
indicated  is  experienced. 

The  feed  water  used  in  most 
of  this  company's  plants  causes 
more  or  less  trouble  from  scale 
and  mud.  The  trouble  seems  to 
be  the  worst  where  the  boilers 


half  finished  to  go  and  fix  something  else  which  he 
considers  of  more  importance,  he  may  never  get  any- 
thing finished,  whereas  if  he  had  worked  on  each  case 
as  soon  as  the  first  symptom  appeared  he  would  not 
have  had  the  breakdowns  as  the  trouble  would  have 
been  remedied  before  it  had  time  to  develop  into  a 
serious  stage. 

Iowa  Railway  &  Light  Company,         John  M.  May, 
Marshalltown,  Iowa.  Traveling  Engineer. 


Economical  Construction  for  Outgoing 
Lines 

AN  ECONOMICAL  construction  for  supporting  out- 
.  going  and  incoming  lines  at  a  station  where  the 
expense  of  steel  towers  is  not  warranted  is  shown  in  the 
accompanying  photographs.  One  type  of  structure  of 
this  nature  has  already  been  described  by  the  writer  in 
the  Electrical  World  (Jan.  15, 1921,  page  151).  In  the 
present  case  the  poles  are  set 
close  to  the  building,  as  shown  in 
C,  with  the  cross-arms  overhang- 
ing. The  incoming  circuits  are 
dead-ended  on  the  top  of  the 
poles,  and  from  this  location  they 
pass  down  on  insulators  sup- 
ported by  cross-bars  to  the  light- 
ning arresters,  which  are  also 
supported  on  a  cross-bar  lower 
down  on  the  pole.  From  here 
they  pass  through  porcelain  insu- 
lators into  the  building. 

At  A   is  shown  a  distribution 
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economical  construction  fob  supporting  incoming  lines 


have  to  be  forced  at  high  rating  in  order  to  hold 
steam.  Forcing  the  boilers  has  a  tendency  to  lift 
the  water  in  them  and  carry  more  or  less  mud  with 
the  steam  into  the  turbine.  The  valves  and  governor 
should  be  watched  to  see  that  they  do  not  stick.  The 
sticking  may  make  the  machine  slow  down  or  over- 
speed  and  trip  out,  thereby  causing  a  shutdown  or 
damage.  This  trouble,  like  many  others,  can  and 
should  be  eliminated  by  proper  attention  to  mainte- 
nance work. 

About  50  per  cent  of  the  cases  of  trouble  in  most 
small  power  plants  are  due  to  carelessness  on  the 
part  of  the  man  in  charge.  He  should  not  let  his 
work  pile  up  so  that  when  he  does  start  to  put  his 
station  in  shape  he  will  be  kept  too  busy  to  see  other 
troubles  just  starting  and  remedy  them  before  some- 
thing breaks  down.     If  a  man  leaves  one  repair  job 


structure  about  100  ft.  (30  m.)  away  from  the  substa- 
tion built  to  accommodate  six  circuits.  B  shows  the  line 
entering  the  substation.  The  incoming  circuits  are 
dead-ended  on  the  cross-pieces  at  the  poles  and  on  sus- 
pension insulators  fastened  directly  to  the  brick  wall  of 
the  building.  In  this  case  the  lightning  arresters  are 
mounted  on  wood  pieces  bolted  on  the  wall.  Mounting 
these  lightning  arresters  outside  the  station  effects  con- 
siderable economy  as  regards  labor  cost  and  saving  of 
space  where  the  apparatus  is  liable  to  be  crowded  if 
installed  inside  the  building.  In  a  layout  for  incoming 
and  outgoing  feeders  ample  provision  should  be  made 
for  taking  care  of  future  additional  circuits.  There 
should  be  flexibility  so  that  connections  may  be  made 
from  one  circuit  to  any  other  and  so  that  circuits  may 
be  paralleled.  A.  L.  Johnston. 

Lykens,  Pa.  Electrical  Construction  Engineer. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Simplified  Diagrams  of  Motor 
Connections 

IN  MAKING  drawings  showing  pole  connections  of 
induction  motors  it  will  usually  add  to  the  clearness 
of  the  diagrams  if  only  the  connections  of  one  phase  are 
shown.  As  each  phase  may  be  connected  exactly  like 
the  others,  the  filling  in  of  all  the  connections  tends  to 


TWO  METHODS  OF  DRAWING  THE  SAME  DIAGRAM 
T  shows  only  one  phase  connerted,  while  S  shows  full  diagram. 

confuse  rather  than  to  assist  the  repair  man.  In  the 
accompanying  cut  S  shows  the  customary  diagram  for 
a  six-pole  series  star  winding  with  connections  drawn 
for  all  phases,  while  T  shows  one  phase  of  the  same 
winding  with  the  lead-in  wires  and  star  connectionn 
of  the  other  phases.  The  second  diagram  is  much 
easier  to  follow.  In  using  such  a  diagram  all  the  groups 
in  A  phase  are  connected  and  then  the  same  connections 
are  made  on  B  phase  and  C  phase  successively. 
The  Brown  Company,  Ralph  McKinney, 

East  Berlin,  N.  H.  Repair  Department. 


Cost  of  a  Motor  Includes  Breakdown 
Expenses 

THE  correct  way  to  judge  the  cost  of  a  motor  is  to 
consider  its  total  cost  during  its  useful  life,  from 
purchase  to  scrap  heap,  estimating  probable  cost  of 
repairs,  lost  time  and  other  factors  as  closely  as  pos- 
sible, in  the  light  of  past  experience. 

A  breakdown  means  more  than  the  simple  cost  of 
repairs.  The  cost  of  taking  out  the  broken-down  part 
of  the  machine  and  replacing  it  must  be  considered,  also 
the  loss  of  production  during  the  change.  Compared 
to  these  the  cost  of  repairs  themselves  is  often  insignifi- 
cant, and  recognition  of  the  fundamental  law  that  the 
cheapest  machine  in  the  long  run  is  seldom  the  one 
which  is  the  lowest  in  first  cost  is  compelled.  For 
instance,  a  motor  which  costs  $1,000  new,  and  which  is 
skimped  in  some  respect,  might  easily  cost  another 
thousand  dollars  each  year  for  repairs,  all  told,  while  a 
better  built  machine  of  perhaps  10  per  cent  greater  first 
cost,  working  under  the  same  conditions,  might  require 


only   a   small   fraction   of   its   original   cost    in   annual 
repairs. 

This  principle  is  true  of  small  things  as  well  as  large, 
for  example,  a  lathe  tool.  Its  first  cost  is  not  great,  and 
during  its  life  several  times  its  first  cost  is  expended  on 
it  in  dressing  and  grinding.  For  a  little  greater  first 
cost  a  tool  of  high-speed  steel  can  be  bought  which  will 
do  several  times  the  amount  of  work  without  redressing. 
There  is  no  doubt  which  tool  is  the  cheaper  in  the  long 
run.  When  all  the  points  have  been  duly  weighed,  it  will 
usually  be  found  that  the  best  obtainable  is  really  the 
cheapest,  and  that  the  best  is  none  too  good  for  modern 
industrial  conditions.  James  Dixon. 

Reliance  Electric  &  Engineering  Company, 

Cleveland,  Ohio. 

Automatic  Compensator  Mounted  on 
Lathe  to  Save  Room 

TO  SAVE  manufacturing  space  the  automatic  com- 
pensatcr  was  mounted  directly  on  the  lathe  shown 
in  the  accompanying  photograph,  which  was  taken  in 
a  shop  of  the  Canadian  Products  Division  of  the  Gen- 
eral Motors  Company. 

This  photograph  shows  a  Cone  automatic  lathe  used 
for  rough-turning  pistons  and  cutting  the  piston-ring 
grooves.  The  machine  is  driven  by  a  15-hp.,  1,500-r.p.m., 
squirrel-cake   motor   belted   to   the   lathe   and   equipped 


COMPENSATOR  DOES  NOT  OCCUPY  ANY  WORKING  SPACE 

with  a  belt  tightened  on  the  side  farthest  from  view. 
Stopping  and  starting  is  effected  by  means  of  push- 
buttons which  operate  the  automatic  compensator  shown 
to  the  right  of  the  motor.  Alex.  H.  May, 

Works  Engineer. 
Canadian  Products  Division  of  General  Motors  Co., 
Walkerville,  Ontario. 
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Selecting  Electric  Locomotives 
for  Metal  Mines 

IN  MANY  cases  the  selection  of  a  locomotive  foi-  use 
in  a  mine  is  rather  a  simple  matter,  more  especially 
when  the  tonnage  is  small  and  the  distance  short.  In 
some  of  the  larger  copper  mines,  however,  trains  of  500 
to  600  gross  tons  are  handled  and  the  ton-miles  will 
often  be  approximately  200,000  per  month.  Under 
these  conditions  the  selection  of  haulage  equipment  is 
not  such  a  simple  matter.  The  tunnels  are  usually  suffi- 
ciently high  to  maintain  the  trolley  above  the  height  of 
a  man's  head.  On  the  other  hand,  they  are  usually 
more  narrow  than  in  coal-mine  practice.  Track  gages 
run  from  18  in.  to  36  in.  as  a  rule.  This  calls  for  e 
higher  and  narrower  type  of  equipment. 

Equipment  is  naturally  limited  to  manufacturers' 
standards  with  limited  special  features.  The  types 
offered  are  mainly  rugged  machines  well  adapted  to  the 
abuse  and  severe  operating  conditions  which  they  are 
bound  to  receive.  If  the  conditions  of  operation  are 
carefully  considered,  the  duty  calculated,  and  the  con- 
ditions of  accessibility  for  repairs,  liberal  size  of  wear- 
ing parts,  motor  capacity  and  lubrication  are  studied, 
very  satisfactory  results  can  be  attained.  The  selec- 
tion of  a  locomotive  for  particular  requirements  is 
largely  dependent  on  conditions  not  under  the  control 
of  the  electrical  department,  and  a  locomotive  must  be 
selected  to  meet  these  conditions.  In  all  cases  future 
requirements  should  be  considered. 

Battery  Locomotive  Gaining  Favor  in  Metal  Mines 

The  trolley  and  the  storage-battery  types  are  the  only 
types  which  have  found  much  favor  in  metal  mines. 
The  selection  of  the  particular  type  is  largely  a  matter 
of  judgment.  The  trolley  locomotive  is  probably  the 
most  popular,  although  it  is  rapidly  being  replaced  by 
the  storage-battery  type  on  the  lighter  hauls.  For 
heavy,  long,  main-line  transportation  the  trolley  loco- 
motive apparently  offers  the  cheapest  over-all  cost  of 
all  of  the  means  of  locomotion.     It  can  also  be  used  to 


EFFECT  OF  CAR-SIZE  ON  ENERGY  CONSUMPTION  FOR  A  TYPICAL 
haulage  PROBLEM 

250  tons  to  be  hauW  an  average  distance  of  1,600  ft.  StoraKe-battery  loco- 
motives to  be  used.  Average  speed,  4  miles  per  hour.  Tunnel  size  limits  the 
car  capacity  to  35  tone.  Grades  level.  Loading  from  chutes.  Cars  available.  I 
ton  and  35  tons. 


Total  cars  hauled 

Cars  Der  train 

Loading  time  per  train,  minutes.  . . 
Running  time  per  round  trip.  minute- 
Dumping  time  per  train,  mmutes 

Total  time  per  round  trip,  minutes 

Number  trips  required 

Actual  working  time  for  250  tons 7 

Car  friction,  lb.  per  ton 

Weight  per  car  empty,  lb 

Weight  of  empty  tram,  lb . 

Weight  of  ore  in  loaded  train,  lb 

Weight  of  loaded  train,  lb 

Weight  of  locomotive,  lb . 

Total  weight  of  loaded  train,  lb 

Necessary  draw-bar  pull  for  loaded  train,  lb .  .  . 

Coefficient  of  adhesion,  per  cent 

Draw-bar  pull  of  locomotive,  lb 

Maximum  kilowatt  input  at  motors 

Kw.-hr.  per  day  consumed  by  motors 

Kw.-hr.  deUvered  to  motor -generator  per  day. 

Power  cost  per  shift,  at  3  cents  per  kw.-hr 

Ton  miles  per  shift 

Kw.-hr.  per  ton-mile 


advantage  on  such  branch  lines  as  offer  sufficient  ton- 
nage or  permanency  to  warrant  the  installation  of  trol- 
ley wire  and  bonding.  The  storage-battery  type  is  very 
useful  in  cases  where  the  tonnage  is  small,  the  distance 


1-Ton  Cars 

3! -Ton  Ca 

250 

72 

20 

7 

15 

7 

10 

10 

10 

7 

35 

24 

13 

n 

7  hr.  25  min. 

4  hr,,  24  min 

30 

20 

1,500 

5.000 

30,000 

35.000 

40,000 

49,000 

70.000 

fl4.000 

6,000 

6,000 

76.000 

90,000 

1,040 

900 

25 

25 

1.500 

1,500 

15.1 

11    9 

33  2 

22   8 

83 

47 

$2   49 

$1.41 

75 

75 

1    1 

0  63 

short,  and  for  following  up  development  work,  even 
though  a  trolley  may  be  installed  in  the  new  drifts 
when  completed. 

Standardization  on  a  few  types  and  sizes  will  fre- 
quently result  in  savings  from  interchangeability  and 
will  e.xpedite  repairs.  In  this  double  or  triple  heading 
of  similar  units  for  increased  draw-bar  pull  will  give  a 
considerable  range  while  retaining  interchangeability 
of  parts.  A  compromise  between  standardization  and 
exact  size  will  often  be  found  to  bring  the  most  satis- 
factory results  when  the  haulage  conditions  vary  con- 
siderably on  one  property. 

For  light,  short  hauls  the  problem  does  not  require 


PANTAGRAPH-TYPE  LOCOMOTIVE  USED  BY  ARIZONA  COPPER 
COMPANY  FOR  MAIN   HAULAGE 

a  full  investigation  of  all  the  details,  but  for  important 
installations  the  general  factors  should  each  be  con- 
sidered in  detail.  The  primary  factors  to  be  considered 
are  tonnage  distance,  time,  grades,  car  friction  and  car 
capacity.  The  secondary  factors  are  curves,  track 
weight,  track  condition,  wind  resistance  and  tunnel 
clearance.  For  any  given  problem  some  one  or  more  of 
the  secondary  factors  may  become  a  primary  or  even  a 
determining  factor.  Tonnage,  distance  and  time  in 
most  cases  will  be  the  conditions  around  which  the 
haulage  systems  will  be  designed.  The  grades  en- 
countered usually  cannot  be  remedied  in  old  work  but 
should  be  carefully  considered  in  planning  new  haulage 
ways.  The  gradient  of  equal  traction  can  be  calculated 
and  will  result  in  a  minimum  power  consumption.  The 
motors  will  heat  more,  however,  as  the  current  will  be 
the  same  for  both  loaded  and  empty  trains.  Car  fric- 
tion and  car  capacity  are  inherent  in  the  design  of  the 
cars  and  should  be  made  as  favorable  as  possible.  In 
general,  the  largest  cars  available  will  give  the  lowest 
costs,  other  things  being  equal. 

Curves  in  mining  work  are  ordinarily  short  and  of 
small  radius,  but  when  possible  a  minimum  radius  of  50 
ft.  should  be  adopted.  Where  curves  are  frequent  and 
close  together  their  effect  on  train  resistance  may  be 
serious.  Under  ordinary  conditions  with  well-laid-out 
curves  the  resistance  will  be  a  negligible  factor.  Track 
weight  and  condition  will  tend  to  increase  the  rolling 
friction,  but  the  most  serious  effect  is  on  maintenance 
costs.  On  main  haulages  a  heavy  rail  on  a  well-ballasted 
roadbed  will  rapidly  repay  the  difference  in  first  cost  in 
lowered  upkeep  costs  of  cars,  locomotives  and  track.  It 
is  almost  impossible  to  keep  track  smaller  than  25  lb. 
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in  proper  alignment  with  frequent  motor  traffic.  Wind 
resi.«tance  in  the  ordinary  haulage  at  low  speeds  will  be 
a  negligible  figure,  but  with  the  advent  of  mechanical 
ventilation  systems  using  the  main  haulage  ways  as  air 
ducts  it  may  call  for  serious  consideration.  The  ordi- 
nary formula  for  wind  resistance  on  moving  trains  in  the 
open  will  probably  not  give  correct  results,  as  the  action 
will  more  nearly  correspond  to  a  piston  effect,  with  the 
main  pressure  on  the  first  car  and  a  decreasing  effect 
toward  the  back  of  the  train.  Tunnel  clearance  will 
determine  the  limiting  size  of  the  locomotives  and  cars. 
As  an  example  of  the  influence  of  some  of  these  points 
the  example  given  in  the  table  will  be  of  interest.  It 
is  evident  that  in  this  case  the  tonnage  is  too  great  to 
handle  with  the  1-ton  cars,  while  it  could  be  very  readily 
handled  with  the  3i-ton  cars.  The  power  consumption 
will  also  be  less  with  the  larger  cars.     This  is  due  to 


J-l\KI(i:    SLRVICE    KEQUIEEMENTS    MUST    BE    MET    BY    MINE-TYPE' 
ELECTRIC    LOCOMOTIVES 

the  ratio  of  total  load  to  the  weight  of  the  empty  car, 
to  the  difference  in  the  car  friction  and  to  the  increased 
number  of  trips.  These  differences  are  more  marked 
as  the  car  size  is  increased,  but  this  example  was  in- 
troduced to  show  that  even  on  a  small  tonnage  it  is 
well  to  examine  the  conditions.  The  labor  cost  is  about 
uniform  per  train;  thus  the  operating  labor  per  ton 
mile  varies  inversely  with  the  tonnage  per  train. 

The  most  widely  used  voltage  is  250  volts,  direct-cur- 
rent, although  voltages  as  low  as  125  and  as  high  as  600 
have  been  used.  The  250-volt  lines  will  cover  a  large 
territory  with  reasonably  small  feedefs  if  the  drop  is 
proportioned  somewhat  in  accordance  with  traction 
practice.  The  load  is  very  intermittent,  and  it  will 
usually  be  economically  impossible  to  provide  enough 
copper  to  keep  the  drop  less  than  20  per  cent  at  times 
of  peak  load.  This  does  not  interfere  with  starting  a 
heavy  train  and  gives  fair  regulation  at  lighter  loads. 
The  matter  of  safety  is  largely  dependent  on  the  care 
used  in  the  installation  of  the  trolley  wire  and  in  the 


methods  used  in  the  protection  of  the  circuits.  Where 
the  miners  are  used  to  handle  the  trolley  installation 
they  become  careless  and  will  not  take  sufficient  pre- 
cautions to  avoid  accident.  Where  the  electrical  forces 
make  all  changes  in  the  wiring  the  other  departments 
gain  a  respect  for  the  wires  which  has  a  good  effect  in 
reducing  the  accidents  from  accidental  contact.  The 
cost  of  installing  underground  trolley  with  present  ma- 
terial and  labor  costs  should  not  exceed  40  per  cent  per 
foot  of  drift.  The  cost  of  bonding  is  largely  dependent 
on  the  type  and  size  of  bonds  used,  but  should  not  ex- 
ceed 10  cents  per  foot  of  drift  with  any  of  the  bonds 
commonly  used  in  this  class  of  work.  While  the  total 
of  50  per  cent  per  foot  of  drift  may  appear  somewhat 
high,  it  calls  for  a  very  high  grade  of  work  upon  which 
the  maintenance  cost  is  very  low.  Where  this  grade  of 
work  is  done  the  trolley  maintenance  is  usually  such  a 
small  item  that  it  is  not  separately  calculated  in  the 
cost  accounting.  Maintenance  work  cannot  be  entirely 
eliminated  as  the  greater  portion  is  caused  by  alter- 
ations in  tracks,  timbers  or  source  of  ore  supply,  or  by 
accidents  due  to  falling  rock  or  to  broken  timbers. 
These  are  beyond  the  control  of  the  electrical  depart- 
ment. In  general,  the  better  class  of  material  will,  if 
properly  selected,  give  the  greater  salvage  when  the 
drift  is  abandoned. 

Good  Brakes  Essential  to  Safe  Operation 

Proper  brakes  are  essential  to  expeditious  handling 
of  trains.  For  small  units  and  light  trains,  on  fairly 
level  track,  hand  brakes  will  usually  suffice.  When  the 
locomotive  weight  required  exceeds  8  tons  or  10  tons 
or  when  excessive  grades  are  encountered  little  is  gained 
by  depending  on  hand  brakes.  Under  ground  a  brake- 
man  cannot  handle  more  than  two  cars,  and  these  must 
be  placed  in  proper  position  in  the  train.  The  loco- 
motive brakes  are  slow  to  apply  and  release.  The  gen- 
eral tendency  is  to  run  with  the  brakes  dragging,  which 
tends  to  heavy  repairs  of  brake  shoes  and  wheels  and 
also  heats  the  motors.  A  straight  air  system  on  the 
locomotive  will  prove  an  economy  in  operation  and  will 
tend  to  increase  the  amount  of  work  done  per  locomo- 
tive. In  the  case  of  heavy  trains,  300  tons  or  more 
gross,  it  is  well  to  use  automatic  air  with  air  brakes 
on  at  least  a  portion  of  the  cars.  For  medium  grades 
it  is  not  necessary  to  equip  all  of  the  cars  with  air 
brakes.  A  few  can  be  so  equipped  and  the  rest  fur- 
nished with  train  lines  and  hose  connection  only.  In 
such  cases  it  is  well  to  distribute  the  cars  equipped 
with  brakes  throughout  the  train  rather  than  allow  them 
to  be  bunched  together. 

A  number  of  different  types  of  collectors  have  been 
used  in  mining  work  with  varying  degrees  of  success. 
The  trolley  pole  and  wheel  trolley  are  quite  generally 
used  and  are  the  only  practicable  type  where  the  trolley 
wire  is  placed  at  the  side  of  the  drift  or  where  it  is 
necessary  to  trough  the  wire.  They  have  the  disad- 
vantage that  somewhat  greater  care  is  necessary  in 
the  alignment  of  the  wire  and  in  the  setting  of  frogs. 
The  pole  must  also  be  turned  when  the  motion  is  re- 
versed. Under  conditions  where  the  wire  is  in  the 
center  of  the  track  and  overhead  cleai-ance  will  permit 
the  pantagraph  with  a  sliding  collector  will  give  better 
results.  A  longer  life  can  be  obtained  for  the  wire,  as 
the  sparking  and  burning  are  virtually  eliminated.  The 
pantagraph  is  reversible,  and  no  trouble  is  encountered 
from  wheel  flats,  bearing  or  harp  wear  or  from   un- 
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balanced  wheels.     The  wear  plates   are  cheap,   have   a 
long  life  and  are  readily  renewed  when  worn. 

Oil  and  waste  lubrication  have  given  the  best  results 
on  axle  bearings  and  are  quite  generally  used  on  arm- 
ature bearings.  Some  of  the  newer  types  are  offered 
with  ball  bearings  for  the  armature  shafts  and  have 
proved  quite  satisfactory.  Many  of  the  older  types, 
designed  for  grease  lubrication,  can  readily  be  converted 
to  oil  and  waste  lubrication  with  a  considerably  in- 
creased life  of  bearings.  Gears  should  be  inclosed  and 
run  in  oil,  or  a  suitable  pinion  grease  should  be  applied 
in  sufficient  quantity  to  allow  the  lower  portion  of  the 
gear  to  pick  it  up  and  carry  it  to  the  intermediate  gears 
or  pinion. 

The  frame  should  be  of  sturdy  construction,  motors 
of  ample  size  to  accomplish  the  desired  work  without 
undue  heating,  and  the  control  equipment  simple  with 
current-carrying  parts  of  ample  size. 

El  Paso,  Tex.  T.  H.  Arnold, 

Formerly  Electrical  Engineer  Arizona  Copper  Company. 


Factors  to  Investigate  Before  Installing 
Motor  Drives 

BEFORE  installing  motors  in  industrial  plants  a  com- 
plete analysis  of  conditions  is  called  for.  The  appli- 
cation of  electrical  drive  involves  the  proper  combina- 
tion of  motor,  controller  and  driven  machinery.  There- 
fore the  characteristics  of  all  three  elements  must  be 
studied,  together  with  the  other  features  of  each  instal- 
lation. A  number  of  questions  which  must  be  answered 
before  the  type  of  equipment  can  be  determined  are 
given  in  the  following  list  suggested  by  L.  H.  Adams, 
General  Electric  Company,  at  a  meeting  of  the  Engi- 
neering Society  of  Western  Massachusetts : 

CONDITIONS  DETERMINING  KIND  OF  MOTOR 
AND  CONTROL  EQUIPMENT   NEEDED 

1.  Alternating  or  direct  current  available? 

2.  Voltage  and  frequency  (if  alternating  current)?  Pos- 
sible variations  in  same? 

3.  Capacity  of  generating  station  and  lines?  Other  load 
on  systems?  (This  information  is  requii-ed  for  determin- 
ing effect  of  starting.) 

4.  Description  of  machine  to  be  driven?  Continuous  or 
intermittent  service?  Can  intermittently  operated  machines 
be  arranged  to  operate  not  simultaneously?     Limited  speed? 

.5.  Method  of  Drive. — Group  or  individual?  Direct  con- 
nection? (Size  of  coupling,  rigid  or  flexible,  insulated? 
Shaft  extension,  sub-base,  etc.?) 

Belt   Drive. — Size  of   pulley,  distance  between   pulleys, 

outboard  bearing,  belt  tightener? 
Chain  Drive. — Size  of  pinion? 
Gear  Drive. — Size  of  pinion? 

Friction  Drive. — Is  motor  to  be  started  light  and  clutch 
thrown  in  when  motor  is  up  to  speed? 

6.  Load  Conditions. — Continuous?  Cycle  duty,  in  which 
a  definite  cycle  repeats  itself  with  more  or  less  regularity, 
the  machine  stopping  between  each  cycle?  Varying-load 
duty,  in  which  more  or  less  definite  cycles  are  repeated  but 
motor  runs  continuously?  Load  diagram  required  during 
a  complete  cycle  of  operation.  (This  gives  maximum 
horsepower,  length  of  time  load  is  on,  time  off  and  friction 
load.)  Can  any  parts  of  cycles  be  varied  with  benefit? 
Variation  in  load  caused  by  change  of  conditions,  such  as 
decrease  in  the  head  on  a  centrifugal  pump.  Allowance 
must  be  made  in  the  motor  size  to  take  care  of  such  con- 
tingencies. 

Future  Conditions. — Is  it  possible  that  the  load  on  the 
motor  may  soon  be  increased?  Motor  speeded  up? 
Flywheel  effect  required? 

7.  Starting   Conditions. — Frequent   starting,   stopping   or 


reversing?      Number  and   time  off?      Time   of  acceleration? 
Does  load  on  motor  increase  as  it  comes  up  to  speed? 

8.  Speed. — Is  close  speed  regulation  essential?  Constant 
speed?  Adjustable  speed?  Multi-speed?  Speed  range 
required?  At  reduced  speed  is  horsepower  output  reduced 
in  proportion  to  speed  (i.e.,  constant  torque)?  If  not,  give 
the  proportion. 

9.  Control. — Hand  or  automatic?  Remote?  Overload  or 
under-voltage  release?  (Time  setting?)  Limit  switches? 
Brakes  (mechanical  or  electrical)?  Stopping  of  large 
motors? 

10.  Conditions  of  Location. — Dust,  moisture,  acid  fumes, 
inflammable  material,  high  temperature,  etc.?  Ventilation? 
Space  conditions  (method  of  mounting  motor,  access  for 
repairs,    etc.)?      Safety    arrangements?      Insurance    rules? 

Boston,  Mass.  Field  Editor  Electrical  World 


Compact  Panel  Box  for  Three-Phase 
Branch  Circuits 

A  DISTRIBUTION  panel  only  three-fourths  the  size 
of  ordinary  three-phase  panelboards  is  employed 
on  the  550-volt  power  circuits  in  the  shops  of  the 
Canadian  Products  Division  of  the  General  Motors 
Company,  Walkerville,  Ont.,  Canada.  The  panel  is 
divided  into  three  parts,  as  shown  in  the  photograph, 
with  barriers  separating  the  parts.  In  each  section 
are  fuses  connected  to  only  one  phase  of  the  three-phase 


THIS  ARRANGEMENT   OF  FUSES   AND  BUSES  SAVES   25    PER   CENT 
OF  PANEL  SPACE 

lines.  The  arrangement  permits  the  length  of  the 
cabinet  to  be  reduced  by  25  per  cent  while  maintaining 
the  same  width  as  the  regular  standard  panel.  The 
cost  is  therefore  less  than  that  of  the  standard  panel. 
Moreover,  the  fuses  may  be  removed  with  greater 
safety,  as  all  adjacent  live  parts  are  of  the  same  phase. 
This  eight-circuit  panel  is  arranged  so  that  three  cir- 
cuits can  be  fused  up  to  100  amp.  and  five  circuits  up  to 
60  amp.  To  change  the  rating  of  a  circuit  all  that  is 
necessary  is  to  remove  two  screws  and  change  the  fuse 
clips.  By  special  permission  the  bottom  of  these  panels 
has  been  mounted  6  ft.  (1.8  m.)  from  the  floor,  as 
shovra,  so  that  they  do  not  take  up  any  of  the  manu- 
facturing floor  space.  Small  stepladders  kept  at  con- 
venient points  around  the  plant  are  used  to  reach  the 
panels  when  necessary.  L.  A.  Blackburn, 

Operative  Engineering  Division. 
Dupont  Engineering  Company, 
Detroit,  Mich. 
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ProinT  (lure  of  Electrically  Heated 
Oil-Tempering  Baths 

FIVE  elect ricaJl.v  heated  oil-tempering  baths  are  in 
service  at  the  factory  of  Pratt  &  Whitney,  Hartford, 
Conn.,  and  experience  has  developed  the  following  main- 
tenance routine:  The  tanks  are  about  24  in.  x  24  in.  x 
14  in.  and  will  hold  about  600  lb.  of  steel.  They  have 
six  220-volt  heating  elements  each.  At  first  some  trouble 
was  experienced  in  keeping  the  electrodes  clean  and  in 
washing  the  oil  off  the  work  treated.  Every  five  or  six 
weeks  the  oil  is  all  taken  out  of  the  bath  after  standing 
over  Sunday  or  for  a  similar  length  of  time.  The  oil  is 
allowed  to  settle  so  that  the  charred  oil  will  fall  to  the 
bottom  of  the  bath,  whence  it  is  removed  as  carefully 
as  possible  to  avoid  churning.  The  carbon  sediment 
can  be  removed  with  the  loss  of  only  an  inch  or  so  of  oil. 
The  oil  can  be  strained  and  used  over  again  if  necessary, 
tending  to  prolong  the  life  of  the  heating  units. 

Every  three  or  four  months  the  electrodes  are  cleaned 
from  carbon  deposits.  This  is  done  by  removing  the 
heat  units,  taking  out  the  oil  and  wiping  the  tank  clean. 
The  heat  units  are  then  put  back  into  the  empty  bath. 
The  switch  is  closed,  the  bath  being  watched,  and  as 
soon  as  the  electrodes  become  red  hot  the  switch  is 
opened  and  they  are  allowed  to  stand.  After  a  minute 
or  so,  if  the  oil  does  not  flash,  current  is  again  applied 
as  before,  being  shut  off  when  the  electrodes  become 
red.  Should  the  oil  flash,  it  is  customary  to  let  it  burn 
until  the  fire  dies  out.  Then  current  is  turned  on  again 
until  the  units  are  red  hot  to  dry  up  the  residual  carbon 
sediment  and  moisture.  After  this,  the  current  is  again 
cut  off  and  the  bath  is  allowed  to  stand  until  the  elec- 
trcdes  can  be  handled.  These  are  then  disconnected, 
the  panel  is  removed  from  the  bath,  and  all  remaining 
dirt  left  on  the  units  is  brushed  or  blown  off.  About 
thirty  minutes  is  required  for  the  proper  cleaning  of 
electrodes.  C.  T.  Hathaway, 

Pratt  &  Whitney,  Hartford,  Conn.       Electrical  Dept. 

Local  Lighting  by  Lamp  Suspended 
on  Pulley 

FOR  lighting  an  area  over  which  a  lamp  and  reflector 
cannot  be  mounted  in  the  usual  way  some  mills  use 
a  lamp  suspended  on  a  rope  by  means  of  a  pulley,  such 
as  that  shown  in  the  accompanying  drawing.  In  the 
case  illustrated  the  lamp  could  not  be  mounted  below 
the  trusses  on  account  of  coming  in  the  way  of  a  travel- 
ing crane.  Consequently,  a  pulley  was  attached  to  the 
unit  and  the  entire  outfit  was  hung  on  a  wire  trolley 
rope  fa.stened  to  the  roof  girder  and  to  the  center  girder 
of  the  building.  The  unit  is  allowed  to  run  out  by 
gravity  to  the  best  location  for  illuminating  the  work  on 
the  floor,  and  it  is  held  in  this  position  by  means  of  a 
rope.  When  it  is  desired  to  clean  the  unit  it  is  pulled 
up  to  the  walkway  shown,  where  it  can  be  handled 
without  any  trouble.  Connection  is  made  to  the  branch 
feeder  by  means  of  two  flexible  leads.  In  place  of  the 
R.  L.  M.  dome  reflector,  one  plant  employs  floodlight 
projectors  for  concentrating  the  light.  Standard  "Mazda 
C"  lamps  are  u.sed,  since  the  concentrated  filaments  of 
the  floodlight  lamps  are  unsuited  to  burning  with  the 
tip  downward.  The  development  of  an  extension  metal 
sleeve  applicable  to  small  floodlight  projectors  now  en- 
ables these  units  to  accommodate  the  standard  large 
"Mazda  C"  lamp.s,  and  while  these  do  not  give  so  close 
a  concentration,  they  may  be  u.sed  in  any  position  and 


therefore  have  a  wider  field  of  application  in  factory 
and  mill  lighting.  In  addition  to  the  applications  men- 
tioned, such  a  floodlight  unit  when  mounted  on  a  crane 
where  it  can  be  adjusted  by  the  operator  may  be  used 


MOUNTING   A  LIGHTING   UNIT 

IN  THE  ROOF  TRUSSES  OF   AN 

INDUSTRIAL  PLANT 


SpeciofMoithine 

to  illuminate  an  object  that  the  crane  is  to  pick  up  or 
to  spot  the  place  where  a  heavy  casting  is  to  be  de- 
posited. Such  a  unit  forms  an  excellent  supplement  to 
general  overhead  lighting.  Samuel  G.  Hibben, 

Consulting  Illuminating  Engineer. 
Westinghouse  Lamp  Company, 
Bloomfield,  N.  J. 

Vibration  from  Two  Air  Compressors 
Eliminated  by  Balancing 

EXCESSIVE  vibration  of  a  substation  in  a  New 
Jersey  shipyard  caused  by  two  air  compressors  was 
eliminated  by  balancing  the  vibrations  of  one  against 
those  of  the  other.  These  compressors  were  driven  by 
synchronous  motors,  and  the  balancing  was  accomplished 
by  making  them  run  so  that  the  piston  in  one  pump  was 
at  all  times  moving  in  the  opposite  direction  from  that 
in  the  other. 

Although  vibration  may  be  caused  by  compressors 
operating  in  substantial  buildings,  it  was  especially 
annoying  in  the  case  mentioned  on  account  of  the  fact 
that  the  building  was  supported  on  40-ft.  piles  driven 
in  filled-in  land.  It  was  necessary  to  fill  in  this  swampy 
land  to  provide  space  for  ways,  shops  and  storage  owing 
to  the  rapid  increase  in  production  facilities  needed  in 
this  yard  during  the  war.  The  building  was  a  sub- 
station containing  two  250-kw.  rotary  converters  and 
two  direct-connected  air  compressors,  driven  at  180 
r.p.m.  by  two  450-hp.  synchronous  motors.  The  vibra- 
tion caused  by  the  operation  of  these  compressors  was 
so  great  that  the  entire  building  and  the  surrounding 
ground  vibrated  noticeably.  Various  remedies  were  sug- 
gested, but  none  of  these  seemed  to  be  practicable.  The 
shutting  down  of  the  substation  was  under  consideration 
until  the  engineer  in  charge  decided  to  balance  the 
stroke  of  one  machine  against  that  of  the  other. 

To  carry  out  this  plan  an  electrical  contact  was  placed 
on  the  shaft  of  each  compressor,  and  the  two  were  con- 
nected in  series  with  a  bell  so  that  the  bell  would  ring 
when  the  respective  pistons  were  moving  in  opposite 
directions.  One  machine  was  started  and  thrown  on 
the  line  and  then  the  other  was  phased  in  when  the  bell 
rang.  Once  the  machines  were  started  in  opposition, 
they  remained  in  this  relation  as  the  synchronous  motors 
kept  in  step.  This  balanced  the  two  compressors  against 
each  other  and  the  vibration  was  totally  eliminated. 

West  Collingswood,  N.  J.  L.  C.  Beaty. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
«f  Electric  Light,  Power  and  Heat 


National  Good  Will  for  Electric  Utilities 
the  Aim  of  the  N.  E.  L.  A. 

NATIONAL  good  will  for  the  electric  light  and 
power  utilities  has  been  the  goal  of  the  major  new 
activity  of  the  National  Electric  Light  Association  dur- 
ing the  current  administration.  A  comprehensive  pro- 
gram for  bringing  this  about  has  been  built  up  and  as 
rapidly  as  possible  is  being  put  into  operation.  This 
naturally  takes  the  form  of  a  national  publicity  cam- 
paign which  has  a  number  of  tie-ins. 

Member  companies  have  given  their  hearty  support  to 
the  campaign  and  have  sent  out  millions  of  pieces  of 
literature  prepared  by  the  association  publicity  depart- 
ment. The  interest  of  investment  bankers,  public  utility 
commissioners,  insurance  men  and  others  has  been  se- 
cured. The  Investment  Bankers'  Association  of  America 
has  adopted  resolutions  favorable  to  public  utilities  as 
a  direct  result  of  the  activities  of  the  association.  The 
National  Association  of  Railway  and  Utilities  Commis- 
sioners has  been  advised  of  the  activities  of  the  associa- 
tion and  the  members  have  expressed  their  belief  in  and 
approval  of  those  activities.  Articles  have  been  printed 
by  popular  magazines  and  other  and  similar  articles  will 
be  forthcoming. 

6,600,000  Kilo  Watt  Pamphlets 

"Kilo  Watt"  pamphlets  to  the  total  number  of  more 
than  6,600,000  have  been  ordered  and  are  being  sent 
out  by  member  companies  to  their  customers.  These 
pamphlets  were  prepared  with  a  view  to  interesting 
users  of  electricity  in  some  of  the  problems  of  the  elec- 
tric light  and  power  industry,  the  first  series  being 
devoted  to  preparing  an  approach,  and  the  second  series 
which  is  to  follow  being  designed  to  deal  with  the  most 
important  questions  now  before  the  electric  light  and 
power  companies,  such  as  taxation,  regulation,  finance, 
etc.  Approximately  four  hundred  thousand  "Facts  Every 
User  of  Electricity  Should  Know"  and  two  hundred 
thousand  "Everyday  Electrical  Terms  and  Usage" 
pamphlets  also  have  been  ordered  and  are  being  dis- 
tributed by  member  companies.  A  series  of  investment 
pamphlets  was  prepared  and  two  hundred  and  fifty  thou- 
sand of  these  have  been  ordered. 

The  preparation  and  sending  out  of  pamphlets  has 
been  but  a  small  part  of  the  publicity  program.  The 
publicity  department  of  the  N.  E.  L.  A.  has  taken  the 
lead  in  the  organization  of  state  committees  on  public 
utility  information  throughout  the  country.  Eleven 
states  already  have  been  organized  with  committees  or 
bureaus  composed  of  representatives  of  all  classes  of 
public  utilities,  and  having  for  their  purpose  the  dis- 
semination of  facts  and  figures  regarding  public  utility 
development,  and  present-day  and  future  problems  of 
the  utilities.  The  organization  of  similar  committees  is 
practically  assured  in  nine  additional  states,  utility  men 
in  several  other  states  evincing  considerable  interest. 


M    H.  AYLESWORTH 

pjxecutive  Manager  N.E.L.A. 


Realizing  that  the  development  of  the  entire  electrical 
industry  depends  primarily  upon  the  prosperity  and 
development  of  the  electric  light  and  power  industry, 
the  N.  E.  L.  A.  has  been  working  toward  a  co-operative 
campaign  in  which  manufacturers  of  electrical  ma- 
chinery, equipment  and  supplies  would  publish  with  paid 

advertisements  in  pop- 
ular magazines,  news- 
papers and  trade  jour- 
nals, supplementing  a 
direct  advertising  cam- 
paign by  the  associa- 
tion. The  association's 
own  direct  advertising 
campaign  will  begin 
Feb.  19  with  a  half- 
page  advertisement  in 
the  Saturday  Evening 
Post.  Twelve  similar 
advertisements  will  ap- 
pear in  subsequent  is- 
sues of  the  Saturday 
Evening  Post.  Consid- 
erable electric  light  and 
power  company  good- 
will advertising  already 
has  appeared  over  the  names  of  the  G.  &  W.  Elec- 
tric Specialty  Company,  the  Western  Electric  Company, 
the  Electric  Storage  Battery  Company,  the  Jeffeiy- 
Dewitt  Insulator  Company  and  the  Anaconda  Copper 
Mining  Company.  Many  light  companies  have  asked 
for  proofs  of  these  advertisements,  to  be  posted  about 
their  plants  and  to  be  utilized  in  various  other  adver- 
tising ways. 

Reprints  for  Local  Advertising 

In  connection  with  the  association's  direct  advertising 
it  is  arranging  to  have  the  advertisements  printed  on 
posters  twice  the  size  of  the  original  advertisement,  and 
these  posters  will  be  sent  to  all  member  companies  for 
use  in  their  windows  on  billboards  and  elsewhere.  Also, 
these  advertisements  are  being  reproduced  in  matrix 
form  for  paid  advertisements  in  newspapers,  the  adver- 
tisements to  be  two  columns  wide  and  lOA  in.  deep. 
These  advertisements  will  be  placed  and  paid  for  by  the 
local  electric  light  and  power  companies  whenever  used. 

In  addition  to  the  above,  member  companies  are  being 
urged  to  inaugurate  and  carry  on  continuous  advertis- 
ing campaigns  in  their  local  newspapers  as  a  part  of 
the  program  to  educate  the  public  to  the  fact  that  the 
progress  and  prosperity  of  the  electric  light  and  power 
industry  are  absolutely  necessary  to  the  continued  prog- 
ress and  prosperity  of  any  community  and  of  the  country 
as  a  whole. 

There  are  other  phases  of  N.  E.  L.  A.  work  which  are 
of  comparatively  recent  origin  and  which  are  of  con- 
siderable importance.    In  addition  to  the  very  extensive 
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committee  work  which  ha.';  been  carried  on  throughout 
the  years  of  the  association's  existence,  the  program 
includes  specialization  in  engineering  through  the  engi- 
neering department,  which  is  directly  under  the  Tech- 
nical Section,  and  the  work  of  which  includes  such  im- 
portant matters  as  inductive  interference,  safety  rules, 
standardization,  etc.;  specialization  in  accounting  and 
in  furnishing  statistics  and  detailed  information  through 
the  service  department,  which  co-operates  with  the  Ac- 
counting Section,  and  the  work  of  which  includes  the 
preparation  of  a  uniform  classification  of  accounts,  and 
assistance  to  the  Federal  Power  Commission  in  the 
preparation  of  an  accounting  system.  Rate  research 
and  the  rate  book  have  been  brought  to  national  head- 
quarters, and,  under  the  direction  of  the  standing  com- 
mittee on  rate  research,  improvements  are  being  made 
and  an  active  campaign  for  increased  circulation  and 
more  general  usefulness  is  now  being  conducted.  The 
N.  E.  L.  A.  is  taking  a  more  active  interest  and  part  in 
the  work  of  the  American  standardization  committee, 
and  there  are  many  similar  activities  being  conducted 
through  the  departments. 

Facing  a  period  of  temporary  depression,  the  Com- 
mercial Section  is  bending  every  effort  to  stimulate  com- 
mercializing of  electrical  energy  and  appliances  and  pre- 
dicts a  return  to  normal  in  this  branch  of  the  electrical 
industry  in  the  very  near  future. 

Division  of  the  country  into  geographic  sections 
naturally  means  the  intensive  development  of  the  work 
of  the  N.  E.  L.  A.  in  each  of  these  divisions.  Instead 
of  the  work  being  centralized  at  national  headquarters 
it  is  to  be  carried  on  simultaneously  throughout  the 
country  in  the  twelve  divisions,  and,  so  far  as  applicable 
to  conditions  there,  also  will  be  carried  on  in  Canada 
simultaneously. 

A  department  of  lighting  recently  has  been  estab- 
lished, and  the  industrial  lighting  exhibit  will  be  demon- 
strated in  many  of  the  principal  cities  of  the  country. 
Demonstrations  already  have  been  held  during  the  last 
few  months  and  an  itinerary  has  been  skeletonized  and 
is  being  completed  rapidly. 

As  a  result  of  the  increased  activities  of  the  associa- 
tion during  the  year,  110  new  electric  light  and  power 
companies  have  been  added  as  class  A  members  and 
there  have  been  no  resignations. 


Indiana  Rules  Governing  Rural 
Electric  Service 

THE  rules  and  standards  of  electric  service  for  elec- 
tric utilities  issued  by  the  Public  Service  Commis- 
sion of  Indiana,  under  Rule  32,  provide  the  following 
requirements  governing  rural  service: 

Extension  of  Lines  for  Rural  Service 

(a)  Definition — A  rural  consumer  is  one  whose  premises 
are  without  the  corporate  limits  of  a  municipality  and  one 
requiring  an  investment  per  consumer's  unit  demand  greater, 
than  is  ordinarily  required  for  consumers  within 
municipalities. 

(b)  Cost  of  Service. — Rural  consumers  may  have  elec- 
tric service,  provided  they  will  compensate  the  utility  for 
the  fixed  and  operating  costs  of  the  service. 

(c)  Rates. — Rates  must  not  be  discriminatory,  and  be- 
cause greater  investment  is  required  per  rural  consumer's 
unit  demand  and  greater  line  loss  is  suffered  in  rural  dis- 
tribution than  with  municipal  consumers  the  rate  should 
be  higher  for  rural  service  than  for  service  in  the  utility 
municipal  area.  All  consumers  must  bear  their  fair  share 
of  the  utility's  expenses,  some  of  which  may  be  enumerated 


as  follows:  Interest  on  investment,  depreciation,  taxes, 
insurance,  general  office  and  officers'  expenses,  operating 
labor  and  supplies,  maintenance,  coal,  meter  reading,  ac- 
counting and  collecting,  etc. 

(d)  Form  of  Rate. — The  rate  shall  consist  of  two  parts: 

(1)  A  "minimum  bill"  partly   to  cover  the  fixed  charges; 

(2)  an  "energy  charge"  to  cover  the  operating  costs  of 
generating,  transmitting  and  distributing  the  electric  cur- 
rent. 

(e)  New  Consumer. — A  new  consumer  proposing  to  take 
service  from  an  extension  paid  for  by  a  group  of  consumers 
shall  share  in  the  cost  of  the  extension. 

(f)  Guarantee. — The  utility  may  require  of  the  pros- 
pective consumer  a  satisfactory  guarantee  that  he  will 
fulfill  all  the  obligations  made  by  him  to  the  utility. 

(g)  Safety. — Safety  in  construction  and  maintenance  is 
essential.  Divided  ownership  and  responsibility  are  not 
good  public  policy,  and  the  construction  of  electric  lines 
by  inexperienced  persons  or  companies  is  discouraged. 

(h)  Acquisition  of  Lilies — To  the  end  that  safety  and 
uniformity  may  be  obtained  in  the  rehabilitation  and  main- 
tenance of  electric  lines  the  utility  may  acquire  lines 
owned  and  constructed  by  others. 


Duties  of  Commonwealth  Edison  Ncm' 
Industrial  Relations  Department 

THERE  has  recently  been  established  in  the  organiza- 
tion of  the  Commonwealth  Edison  Company  an 
industrial  relations  department,  which  is  specially 
charged  with  the  promotion  of  the  well-being  of  the 
employees  of  the  company  and  harmonious  relations 
between  the  employees  and  the  management.  This 
department  is  headed  by  a  manager  of  industrial  rela- 
tions, who  reports  directly  to  the  president,  except  upon 
special  occasions,  when  upon  the  written  direction  of 
the  president,  to  be  given  on  each  occasion,  he  will  report 
to  an  executive  council  made  up  of  the  vice-presidents. 

One  of  the  general  duties  of  the  manager  of  industrial 
relations  and  his  department  is  to  supervise  in  an 
impartial  manner,  as  between  the  management  and  the 
employees,  the  development,  introduction  and  operation 
of  an  employees'  representation  plan. 

The  manager  of  industrial  relations  has  the  adminis- 
trative responsibility  for  developing  and  carrying  out  a 
comprehensive  personnel  and  employment  policy  in  the 
company  service  and  for  the  management  of  the  units  of 
the  ccr.ipany  organization  performing  functior.s  of 
personnel  administration.  He  is  also  responsible  for 
co-ordinating  the  work  of  these  units  of  organization 
and  the  personnel  activities  of  company  committees  and 
employees'  associations.  The  functions  of  the  manage- 
ment concerning  the  employees  which  have  been 
delegated  to  and  centralized  in  the  industrial  relations 
department  are  (1)  employment,  (21  health,  (3)  safety, 
(4)  education,  (5)  welfare,  (6)  employee-management 
relations. 

The  position  of  dean  of  women  in  the  department  of 
industrial  relations  has  also  been  created.  The  dean  of 
women  is  charged  especially  with  the  duty  of  promoting 
the  well-being  and  the  representation  of  the  women 
employees.  She  reports  to  the  manager  of  industrial 
relations  on  all  matters,  but  is  free  to  take  up  directly 
with  the  president  any  matter  relating  tov  women 
employees  or  women  applicants  for  positions.  A  sepa- 
rate office  for  the  dean  of  women  is  maintained  in  the 
industrial  relations  department,  and  any  woman 
employee  or  applicant  has  free  access  to  the  dean  of 
women  for  confidential  interviews. 

Tlie  following  heads  of  departments  report  to  the 
manager     of      industrial      relations:      Superintendent 


January  22,  192} 


ELECTRICAL     WORLD 


215 


employment  bureau;  chief  surgeon,  in  charge  of  the 
medical  department ;  inspector  of  safety  and  fire  preven- 
tion, in  charge  of  the  safety  bureau;  supervisor  of  lunch 
rooms  and  recreation  rooms,  and  superintendent  accident 
liability  department,  in  reference  to  all  matters  of 
employees'  compensation. 

The  company's  co-operation  with  the  Commonwealth 
Edison  Mutual  Benefit  Association  is  under  the  direc- 
tion of  the  manager  of  industrial  relations,  and  the  ad- 
ministrative force  of  the  association  provided  by  the 
company  reports  to  the  manager  of  industrial  relations. 
The  services  of  the  Central  Station  Institute  in  connec- 
tion with  the  education  and  training  of  the  employees 
of  the  company  will  be  under  the  general  direction  of 
the  manager  of  industrial  relations. 

The  manager  of  industrial  relations  co-operates  with 
the  following  committees  and  their  respective  sub- 
committees which  deal  with  personnel  matters:  The 
budget  and  expense  committee,  the  advisory  committee, 
the  employees'  savings  fund  committee  and  the  service 
annuity  committee.  He  also  co-operates  with  the  Edison 
Club  in  reference  to  all  its  activities,  including  the 
Electra,  the  Edison  symphony  orchestra  and  the  pub- 
lication of  the  Round  Table. 


paign  sales  methods  are  given  in  the  following  expres- 
sions from  several  companies:  "Sales  campaigns  stimu- 
late and  increase  sales."  "They  bring  to  the  attention 
of  the  public  appliances  about  which  they  know  little." 
"They  increase  sales."  "They  create  good  will."  "They 
replace  with  new  appliances  those  which  are  worn  out 
and  antiquated."  "They  add  new  customers."  "They 
make  selling  easy."  "They  can  be  conducted  success- 
fully on  a  profitable  basis."  "The  combined  efforts  of 
salesmen  and  advertising  in  the  promotion  of  .sales  of 
seasonable  appliances  always  produce  great  results." 


Thrift  Pamplilet  to  Promote  Sale  of 
Utility  Securities 

•  •QAVE  with  a  Smile"  is  the  title  of  an  interesting 
^  pamphlet  that  is  being  distributed  by  H.  M.  Bylles- 
by  &  Company,  designed  to  arouse  interest  in  thrift 
and  systematic  saving  and  in  this  connection  call  atten- 
tion to  the  value  of  the  company's  securities  for  invest- 
ment or  saving  purposes.  Each  page  of  the  booklet 
contains  one  or  more  quotations  from  famously  success- 
ful men  on  the  value  of  saving  or  thrift.  The  firet 
chapter  is  entitled:  "Why  We  Should  Save."  Others 
are  "Thrift,"  "Compound  Interest,"  "Investment,"  "An 
Easy  Way  to  Save  and  Invest"  (the  Byllesby  partial- 
payment  plan),  "How  to  Judge  an  Investment,"  "Why 
This  Is  the  Greatest  of  All  Times  to  Save,"  and  a  final 
chapter  on  "Byllesby  Sponsored  Securities."  A  feature 
of  the  booklet  is  a  compilation  showing  how  rapidly 
wealth  accumulates  when  certain  sums  are  saved  regu- 
larly and  invested  semi-annually  at  7  per  cent. 


Sales  Campaigns  a  Valuable  Part  of 
Merchandising  Policy 

'■'T^HAT  campaign  methods  are  a  valuable  adjunct  to 
X  the  merchandise  sales  program  of  a  gas  or  electric 
company  was  emphasized  in  the  recent  report  of  the 
sales  campaign  committee  of  the  American  Gas  Asso- 
ciation. From  a  survey  of  eighty-eight  companies  the 
committee  found  that  80  per  cent  have  conducted  cam- 
paigns in  the  past  and  20  per  cent  have  not.  However, 
of  this  20  per  cent  virtually  all  were  small  companies 
having  no  sales  force.  Of  the  companies  which  have 
conducted  campaigns  89  per  cent  considered  them  suc- 
cessful, 10  per  cent  considered  them  unsuccessful  and 
1  per  cent  were  non-committal.  In  general  those  com- 
panies which  were  not  successful  in  their  campaigns 
were  small  companies,  although  in  one  or  two  cases  the 
reason  given  for  their  failure  was  that  the  campaigns 
were  handled  improperly  by  a  special  crew  furnished 
by  an  outside  company. 

Typical  opinions  of  the   results  obtained -with  cam- 


Willful  Destruction  of  Electrical  Appa- 
ratus a  Menace  to  Public  Safety 

MISCHIEVOUS  breaking  of  insulators  by  stones 
thrown  by  boys  caused  shutdowns  of  from  four  to 
ten  minutes  on  the  light  and  power  system  and  twenty 
minutes  on  the  railway  system  of  the  British  Columbia 
Electric  Railway  of  Vancouver,  B.  C,  as  well  as  the 
Western  Power  Company  on  Dec.  20.     Short-circuiting 


Why  the  Power  Went  Off 

The  British  Columbia  Electric  Railway  regrets  the  shut- 
down of  electric  power  on  its  and  the  Western  Power 
Company's  whole  system  yesterday  afternoon. 

The  cause  was  the  mischievous  breaking  of  ten  insula- 
tors on  high-tension  poles  in  North  Vancouver  by  boys, 
according  to  the  evidence  available. 

As  a  result,  light  and  power  circuits  were  out  four  or 
more  minutes,  depending  upon  the  district,  and  the  rail- 
way lines  up  to  twenty  minutes. 

Such  willful  destruction  of  electrical  apparatus,  on 
which  the  life  of  the  community  depends,  is  punishable 
under  the  criminal  code,  because  the  cessation  of  electric 
current  tor  a  moment  is  liable  to  cause  death  (in  hospi- 
tals), injury  to  person  and  loss  and  destruction  to  property. 

We  take  this  opportunity  to  acquaint  the  public  with 
the  circumstances  surrounding  this  case,  in  order  that 
they  may  co-operate  in  safeguarding  the  public  service 
and  preventing  any  recurrence  of  such  criminal  inter- 
ference with  the  service  on  which  the  community  relies. 

British  Columbia  Railway  Company 


STATEMENT  ISSUED  EXPLAINING  SERVICE  INTERRUPTION 

of  the  high-tension  lines  threw  a  surge  onto  the  other 
circuits  and  caused  the  inteiTuption,  which  occurred  at 
2  o'clock  in  the  afternoon  while  the  streets  and  stores 
were  filled  with  Christmas  shoppers. 

To  explain  the  situation  to  the  public  and  call  atten- 
tion to  the  dangerous  consequences  of  malicious  destruc- 
tion of  electrical  apparatus  the  company  issued  the  ac- 
companying statement  in  the  daily  newspapers.  It  is 
also  oflfering  a  reward  for  the  arrest  and  conviction  of 
the  persons  causing  the  damages. 

That  there  was  no  more  serious  result  attending  the 
interruption  than  the  inconvenience  to  the  public  is  in- 
deed fortunate.  Throwing  stones  at  insulators  or  using 
them  for  target  practice  has  long  been  a  favorite  pas- 
time, and— more  is  the  pity— the  mischievous  small 
boy  is  not  the  only  offender.  Fatal  accidents  have  been 
caused  by  various  kinds  of  tampering  with  transmission 
lines  and  their  appurtenances.  Legislation,  warning 
signs  and  safety  rules  are  all  designed  primarily  to  pro- 
tect the  human  being  against  himself,  yet  there  is  a  type 
of  individual  who  will  not  learn  until  it  is  just  too  late. 

Power  companies  have  "gone"  the  limit  to  make  their 
apparatus  safe  and  as  far  as  possible  foolproof,  and 
they  are  not  responsible  for  the  person  who  deliberately 
contributes  to  his  own  destruction. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  Worid 


Generators,  Motors  and  Transformers 

Efficiency  of  Adjiistablt'-Speed  Motors. — R.  W. 
Owens. — The  author  enumerates  the  common  methods 
of  speed  control  for  direct-current  motors  and  alternat- 
ing-current motors.  He  states  that  although  it  is  impos- 
sible to  give  data  for  the  effect  on  efficiency  of  speed 
variation  which  would  be  applicable  to  all  types  of 
motors,  it  is  possible  to  arrive  at  a  few  simple  rules  for 
estimating  with  fair  accuracy  the  efficiency  for  any 
change  of  speed  of  any  motor. — Electric  Journal, 
January,   1921. 

.4  Large  Converter. — P.  Hartig. — Lack  of  space  pre- 
vented the  Peiner  rolling  mills  'Germany)  from 
installing  several  needed  synchronous  converters,  and 
a  special  converter  therefore  was  built  which  is  rated 
at  5,000  kw.  on  the  direct-current  side.  The  machine 
has  twenty-eight  poles  and  makes  215  r.p.m.  It  is 
capable  of  delivering  9,600  amp.  direct  current  con- 
tinuously at  520  volts.  A  265-kva.  induction  regulator 
on  the  input  side  provides  means  for  regulating  the 
voltage.  The  machine  is  started  by  means  of  a  165-kw. 
direct-current  motor.  The  converter  is  provided  with 
interpoles,  compensating  windings,  etc.,  and  many  other 
refinements  are  features  of  the  design.  To  prevent 
accidental  runaway,  the  machine  has  two  tachometric 
dynamos.  One  of  these  starts  a  siren  whistling  when 
the  speed  exceeds  normal  by  more  than  5  per  cent,  and 
the  other  dynamo  operates  tripping  relays,  so  that  the 
converter  is  disconnected  on  both  the  alternating-current 
and  the  direct-current  side  if  the  speed  rises  12  per  cent 
above  normal.  The  over-all  efficiency  of  this  converter  is 
about  94  per  cent,  as  against  81  per  cent  reached  by  the 
970-kw.  converters  installed  earlier  at  the  plant.  At  an 
average  load  of  4,000  kw.  the  converter  thus  saves  about 
4,900,000  kw.-hr.  a  year.  The  big  converter,  asserted 
to  be  the  largest  in  the  world,  was  built  by  the  Siemens- 
Schuckert  works,  and  another  converter  of  just  the 
same  type  has  recently  been  ordered  from  the  same 
concern. — Stahl  und  Eisen,  1920,  page  845 ;  also  Elektro- 
teehnische  Zeitschrift,  Oct.  21,  1920. 

Lamps  and  Lighting 

Pleasing  Proportions  of  Direct  and  Diffused  Light 
from  a  Floor  Lamp. — J.  R.  Cravath. — This  paper  gives 
the  results  of  preference  tests  on  twenty-five  observers 
as  to  the  most  pleasing  proportions  of  direct  and  diffused 
light  from  a  floor  lamp  under  certain  specified  conditions 
in  a  given  living  room.  Curves  and  tables  show  the 
range  of  illumination  and  brightness  offered  and  the  pro- 
portions preferred,  also  the  distribution  of  the  light 
flux  about  the  lamp  with  the  most  popular  proportions. 
— Paper  presented  at  the  convention  of  the  Illuminating 
Engineering  Society,  Oct.  18,  1920. 

Commercial  Photometry. — A.  L.  Powf.ll  and  J.  A. 
Summers. — The  authors  believe  that  distribution  curves 
of  lighting  devices  or  the  results  of  photometric  tests 
are  often  misinterpreted.  They  point  out  some  of  the 
features  frequently  overlooked.    The  selection  of  equip- 
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ment  for  tests  and 
some  of  the  diversi- 
fied factors  in  illu- 
mination problems 
receive  careful  con- 
sideration. It  is 
pointed  out,  further- 
more, that  there  are 
many  phases  of  light 
measurements  which 
do  not  come  under 
the  category  of  lab- 
oratory methods  and 
which  only  come  to 
the  attention  of  the  investigator  through  actual  experi- 
ence. Several  of  these  features  are  briefly  discussed. 
—Bulletin  L.D.-122,  Edison  Lamp  Works,  October,  1920. 

Generation,  Transmission  and  Distribution 

The  Switchgear  Problem  in  the  Power  House. — R.  A. 
R.  Bolton. — The  proper  arrangement  of  the  main  wir- 
ing and  equipment  in  the  generating  plant  is  considered 
in  connection  with  typical  plant  connections.  The 
author  then  discusses  the  insertion  of  current-limiting 
reactors  to  reduce  the  effects  of  short-circuit  currents. 
— English  Electric  Journal,  October,  1920. 

Water  Power  in  Germany. — The  necessity  to  save 
Germany's  coal  supply  has  given  much  impetus  to  old 
and  new  plans  for  utilizing  the  hydraulic  power  available 
in  German  rivers  and  streams.  Quite  in  line  with  the 
general  political  situation  is  the  tendency  toward  a 
"socialization"  of  the  electrical  power  industry.  On  the 
last  day  of  December,  1919,  a  bill  of  the  most  far- 
reaching  consequences  was  passed.  This  bill  gave  the 
national  government  the  power  and  right  to  use  or  take 
over,  at  a  "fair"  price,  all  plants  used  for  the  inter- 
connection of  power  stations  and  for  transmission  of 
electric  energy  at  a  tension  of  50,000  volts  or  more,  and 
all  privately  owned  generating  plants  with  an  installed 
machine  capacity  of  5,000  kw.  or  more,  except  those  used 
almost  exclusively  to  supply  the  needs  of  the  owners 
themselves.  In  certain  other  cases  the  government 
received  the  right  to  require  that  the  ownership  of 
plants  be  transferred  to  semi-official  companies  with  the 
government  as  a  shareholder.  The  original  owner  of 
the  plants  then  receives  his  compensation  in  the  form 
of  shares  in  the  new  company.  In  an  article  in  the 
Elektrotechnische  Zeitschrift,  Sept.  23,  1920,  Sympher 
discusses  the  consequences  of  the  electric  power  bill  and 
also  deals  with  some  questions  bearing  upon  the  rela- 
tions between  hydraulic  power  development  and  internal 
waterways.  The  tendency  is  to  combine  canal  and  power 
interests  in  the  hands  of  state-backed  companies.  The 
return  from  a  hydro-electric  development  thus  may  be 
made  to  carry  a  canalization  project  which  is  by  itself 
economically  impossible.  An  example  is  the  Neckar 
Canal,  where  the  shipping  business  according  to 
e.stimates"  would  run  with  a  clear  loss  of  3,400.000  marks 
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a  year,  while  the  net  income  from  sales  of  electric  energy, 
made  available  by  a  complete  hydraulic  regulation 
including  canalization  would  be  6,600,000  marks,  giving 
a  net  income  of  3,200,000  marks  for  the  combination. 
The  work  on  such  a  combined  development  is  to  be 
started  immediately,  and  the  national  convention  already 
has  forwarded  10,000,000  marks  for  the  first  year's 
expenses.  Sympher,  in  the  article  referred  to  above, 
also  describes  a  great  number  of  similar  projects  con- 
cerning the  Rhine,  Main,  Isar,  Inn  and  other  rivers  in 
Germany.  The  technical  difficulties  in  dealing  with  large 
quantities  of  water  at  low  heads  are  discussed  by  Block 
in  the  Elektrotechnische  Zeitschrift  of  Sept.  30,  1920. 
The  new  Kaplan  low-speed  turbine  is  said  to  be  of  great 
importance  for  low-head  developments.  If  used  in  con- 
nection with  herringbone  drives  with  ratios  up  to  one 
to  seven,  it  permits  the  use  of  generators  with  a  reason- 
able number  of  poles.  In  a  report  to  the  national  con- 
vention Koehn  has  estimated  the  available  twelve-month 
power  in  post-war  Germany  at  350,000  kw.,  the  nine- 
month  power  at  890,000  kw.  and  the  six-month  power  at 
1,200,000  kw.,  while  he  considers  a  total  installment  of 
1,700,000  kw.  necessary  for  a  complete  utilization  of  all 
hydraulic  resources.  Halbfass,  in  the  Elektrotechnische 
Zeitschrift,  Oct.  7,  1920,  quoted  these  and  other  figures 
from  Koehn,  adding  the  remark  that  the  Koehn 
estimates  appear  to  be  25  per  cent  too  low. 

Traction 

Electrification    of    the    Indian    Raihvays. — A    paper 
which  enumerates  the  advantages   of  electrification  of 


Grades  in  Per  Cent 


REDUCTION  IN  HAULING  CAPACITY  OF  STEAM  LOCOMOTIVES 

ON  HEAVY  GRADES  ENTAILED  BY  INCREASING 

SPEED  TO  17.5  M.  P.  H. 


Total  weight,  tons 

Adhesive    weight,    tons. 


Steam  Electric 

Locomotive  Locomotive 
117.7  89 

63.1  63 


Indian  railways,  including  a  comparison  between  steam 
and  electric  locomotive  performances.  — ■  London 
Engineer,  Nov.  26,  1920. 

Electrification  in  East  Prussia. — Under  the  name  of 
Oestpreussische  Aktien-Gesellschaft  a  public  service  com- 
pany has  been  formed  for  the  immediate  and  systematic 
electrification  of  the  province  East  Prussia.  The  com- 
pany proposes  to  build  two  hydro-electric  plants  in  the 
lower  part  of  the  River  Alle,  about  55  km.  (34  miles) 
from  Konigsberg.  One  of  these  plants  will  be  operated 
as  a  top  station  with  10,500  kw.  maximum  capacity,  at 
a  maximum  head  of  14  m.  (46  ft.),  and  the  other  will 
be  run  continuously  at  a  maximum  head  of  6.5  m.  ( 21  ft. 
4  in.),  developing  1,700  kw.    Both  plants  are  to  be  inter- 


connected with  the  15,000-kw.  steam  generating  station 
in  Konigsberg  and  will  supply  some  35,000,000  kw.-hr. 
to  the  common  distribution  system.  For  transmission 
and  interconnection  about  640  km.  (400  miles)  of  high- 
tension  lines  are  to  be  constructed,  and  in  addition  5,700 
km.  (3,550  miles)  of  lines  for  medium  voltage  will  be 
needed  to  supply  the  two  thousand  transformer  stations 
to  be  erected  all  over  the  country.  Every  consumer  with 
a  direct  connection  to  the  network  must  pay  for  the 
necessary  transformer  and  housing  and  also  has  to  pay 
a  sum  once  for  all  for  the  privilege  of  being  admitted. 
Needed  lightning  and  small  power  distribution  networks 
are  constructed  and  operated  by  the  power  company  if 
the  communities  themselves  do  not  care  to  own  their 
distribution  systems,  but  the  necessary  funds  must 
then  be  supplied  to  the  company  as  a  loan  from  the 
served  communities.  —  Elektrotechnische  Zeitschrift, 
Sept.  16,  1920. 

Po2ver  Plant  to  Be  Constructed  at  Sputter  Sea  for  the 
Austrian  Railroads. — In  connection  with  the  electrifica- 
tion of  certain  railroad  stretches  in  Austria  a  power 
plant  with  an  ultimate  capacity  of  48,000  hp.  is  being 
built  at  Danofen.  The  plant  is  intended  to  have  a 
hydraulic  regulation  period  embracing  one  whole  year. 
The  drainage  area  is  10.7  sq.km.  (4.1  sq.miles)  with  an 
average  run-off  of  17,250,000  cu.m.  (610,000,000  cu.ft.) 
of  water  per  year.  By  damming  up  Lake  Spuller  at  an 
altitude  of  1,800  m.  (6,000  ft.)  a  hydraulic  storage  of 
13,500,000  cu.m.  (480,000,000  cu.ft.)  capacity  is  obtained. 
The  storage  basin  thus  takes  in  nearly  four-fifths  of 
the  whole  year's  water  supply.  The  power  house  will 
ultimately  be  provided  with  six  high-pressure  turbines 
of  8,000  hp.  each,  working  at  a  head  of  800  m.  (2,600 
ft.).  This  development  is  to  be  carried  out  gradually 
during  a  number  of  years.  At  present  a  smaller  dam 
is  constructed,  while  only  three  turbines  are  being 
installed. — Elektrische  Kraftbetriebe  und  Bahnen,  July 
14,  1920. 

Installations,  Systems  and  Appliances 

Enameling  in  the  Automobile  Industry. — M.  R. 
Armstrong. — The  author  holds  that  great  progress  has 
recently  been  made  in  the  manner  of  applying  paint  and 
enamel  to  automobiles.  The  gas  oven,  he  asserts,  is 
supplanted  by  electrically  heated  ovens.  Methods  used 
in  the  Jordan  Motor  Car  Company  and  the  Cleveland 
Automobile  Company  and  the  results  of  tests  made  on 
their  electrically  heated  ovens  are  discussed.     Typical 

OPERATING  CHARACTERISTICS  OF  ELECTRIC  OVEN 


Bake 1 

Pounds  baked 553 

Minutes  for  dipping   .  21 

Minutes  for  dripping  37 

Minutes  baking 72 

Kw,-lir 63 

Lb.  baked  per  kw.-hr.  9 

Minutes  current  was  on  22 


operating    characteristics    of   these    electric    ovens    are 
given  in  the  table. — Electric  Journal,  January,  1921. 

Typical  Relay  Connections. — Lewis  A.  Terven. — 
Reference  is  made  to  the  series  of  articles  on  the  sub- 
ject which  appeared  in  the  Electric  Journal  during  1908 
and  1909.  This  article,  it  is  said,  is  the  first  of  a  series 
which  have  been  written  to  bring  the  former  articles 
up  to  date  and  to  give  information  regarding  present 
switchboard  practice  in  relay  connections. — Electric 
Journal,  January,  1921. 
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Electrophysics  and  Masnetism 

Mathematical  Aiialysin  of  the  Mechanical  Forces 
Acting  on  Switches  and  Busbars. — L.  B.  VV.  Jolley. — 
The  author  offers  a  criticism  of  the  method  of  calculat- 
ing the  forces  on  switches  and  busbars  during  periods 
of  short  circuit  which  is  known  as  "action  at  a  dis- 
tance." He  then  explains  the  "energy"  method,  which 
he  holds  should  be  substituted  for  the  first-mentioned 
method.  The  author  suggests  that  his  formulas  will 
serve  the  dual  purpose  of  insuring  a  correct  fundamen- 
tal view  of  the  method  of  dealing  with  problems  of  this 
nature  and  of  presenting  such  a  view  in  a  practical  form 
which  will  be  of  use  to  designers  of  switchgear  and 
station  equipment. — London  Electrician,  Dec.  3  and 
10,  1920. 

Skin  Effect  in  Round  Conductors. — Breitfeld. — The 
Kelvin  theory  of  skin  effect  in  round  conductors  is 
further  developed  by  the  author,  who  takes  into  con- 
sideration the  possibility  of  a  dielectric  displacement 
current  inside  the  conductor  itself.  The  solutions  come 
out  in  the  form  of  Bessel's  functions  of  complex  argu- 
ments, and  by  aid  of  these  functions  the  resistance  and 
inductance  per  centimeter  conductor  can  be  computed  as 
functions  of  the  frequency.  The  author  states  that  the 
metals  may  have  a  dielectric  constant  e  of  the  order  of 
10"  in  the  electrostatic  system,  but  does  not  offer  any 
experimental  evidence  substantiating  this  hypothesis. 
The  resistance  and  inductance  per  unit  length,  accord- 
ing to  the  developed  theory,  at  extreme  frequencies  both 
tend  toward  constant  limiting  values,  which  are  simple 
functions  of  the  permeability  and  of  the  hypothetic 
dielectric  constant  of  the  metal,  thus  permitting  an 
experimental  determination  of  £. — Elektrotechnik  und 
Maschinenbau,  Nov.  14,  1920. 

Units,  Measurements  and  Instruments 

Integrating  Wattmeter  Accuracy  and  Testing 
Practice. — W.  K.  Hervey. — The  importance  of  proper 
setting  of  permanent  magnets  is  brought  out,  the  effects 
of  dust  on  bearings  and  lubrication  are  dealt  with,  and 
the  accuracy  requirements  of  various  state  commissions 
are  given. — Electrical  Review,  Dec.  18,  1920. 

Telegraphy,  Telephony  and  Signals 

Conductor-Directed  Wireless  for  Interplant  Com- 
munication.— Gewecke. — The  Telefunken  company  has 
developed  into  commercial  form  a  system  for  wireless 
telephony  especially  adapted  for  intercommunication 
between  high-tension  stations  at  great  distances.  The 
signals,  talk,  etc.,  are  not  transmitted  by  ordinary  wire- 
less, but  the  property  of  a  conducting  wire  to  direct  the 
electromagnetic  waves  and  thus  cut  down  enei'gy  disper- 
sion is  made  use  of  in  the  following  way:  An  ordinary 
set  for  wireless  telephony,  with  triode  oscillators,  for 
continuous  oscillations,  feeds  into  a  small  antenna  hang- 
ing between  two  transmission-line  poles  parallel  to  the 
high-tension  conductors.  At  the  receiving  end  of  the 
line  there  is  a  similar  antenna  connected  to  wireless 
telephone  receiver.  Two-way  communication  may  be 
obtained  either  by  using  two  antennas  at  each  station 
or  else  by  coupling  to  the  same  antenna  one  receiver 
and  one  transmitter,  tuned  to  different  wave  lengths. 
Experience  shows  that  the  energy  will  follow  the  trans- 
mission conductors  without  much  dissipation  so  that 
very  great  distances  may  be  covered  with  a  quite  limited 
primary  energy.  The  author  describes  a  conductor- 
directed  wireless  installation  at  the  Zschornewitz 
(Germany)    plant,  where   (luite  good  communication   i.s 


obtained  over  the  135-km.  (84-mile),  110,000-volt  line 
from  Golpa  to  Rummelsburg.  The  connections  are 
indicated  in  the  figure.  A  10-watt  or  20-watt,  three- 
electrode  tube  set  serves  as  a  source  of  energy,  and  the 
receiver  simply  contains  a  modulating  tube,  without  any 
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amplifiers.  A  special  call-receiving  device  is  shown  in 
the  lower  part  of  the  figure.  When  calling,  a  continuous 
wave  train  is  sent  out  by  the  transmitter.  This  is 
picked  up  by  a  rugged  but  sensitive  detector  D,  which 
sends  a  rectified  current  through  the  windings  of  the 
relay  R,  and  starts  the  bell  calling.  When  the  receiver 
is  hanging  on  the  hook  the  switches  S,  and  S.  are  open, 
thus  disconnecting  the  filament  batteries  of  the  two 
bulbs,  and  the  call  device  switches  S^,  S,  and  S,  instead 
are  closed.  As  soon  as  the  receiver  is  lifted  from  the 
hook  the  bell  stops  and  the  vacuum-tube  filaments  light 
up,  thus  putting  the  station  in  talking  order.  The  tube 
replacement  cost  is  estimated  at  120  marks  (about  35 
cents)  a  year  for  a  daily  half  hour  of  conversation.  The 
communication  is  very  little  affected  by  disturbance  on 
the  lines,  and  even  with  a  short  circuit  with  inteiTnit- 
tent  arcing,  a  quite  clear  communication  is  maintained. 
— Elektrotechnische  Zcitschrift,  Aug.  26,  1920. 

Undamped  Oscillations  in  Coupled  Circuits. — The 
author  shows  that  any  problem  involving  inductive 
coupling  may  be  algebraically  treated  in  juct  the  same 
way  as  a  case  of  parallel  connection  of  two  branches. 
This  method  of  dealing  with  problems  of  stationary 
oscillations  in  coupled  circuits  is  applied  to  some  prac- 
tical cases,  and  an  explanation  is  given  of  the  sudden 
frequency  changes  which  may  sometimes  be  observed 
when  tuning  up  an  arc  oscillation  generator  to  an  induc- 
tively coupled  antenna  circuit. — Elektrotechnische 
Zeitschrift.  Dec.  2.  1920. 
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New  York  State  Opens  Fight  ou 
Water-Power  Act 

OBJECTIONS  have  been  filed  by  the  Attorney- 
General  of  the  State  of  New  York  to  the  applica- 
tions made  by  twelve  western  New  York  associations 
and  corporations  for  leave  to  divert  and  utilize 
the  waters  of  the  St.  Lawrence  and  Niagara  Rivers 
for  power  purposes.  The  objections  will  be  argued 
before  the  Federal  Power  Commission  at  a  hearing  in 
Washington,  Jan.  24. 

The  action  represents  the  State's  first  attack  on  the 
water-power  act,  which  permits  the  Federal  Power 
Commission  to  exact  a  rental  for  use  of  the  water  of 
boundary  streams  and  gives  the  commission  juris- 
diction over  water-power  sites  on  boundary  streams. 
If  the  objections  filed  are  over-ruled,  it  is  stated  that 
the  state  will  institute  an  action  to  test  the  validity 
of  the  law  as  well  as  proceedings  held  by  the  Federal 
Power  Commission  to  determine  the  relative  power  of 
the  state  and  federal  government  in  connection  with 
the  licensing  and  use  of  such  waters  for  power  pur- 
poses. 

The  State  of  New  York  has  taken  the  position  that 
the  province  of  the  federal  government  with  respect 
to  these  waters  is  limited  to  taking  such  steps  with 
respect  to  the  use  made  of  them  for  water-power  pur- 
poses and  with  respect  to  dams  and  structures  to  be 
erected  as  will  insure  that  they  do  not  operate  to 
impair  the  navigability  of  the  streams.  The  state 
insists  that  the  financial  benefits  derived  from  the  use 
of  surplus  waters  shall  go  to  the  state  rather  than  to 
the  federal  government. 


Lower  Living  Costs  Bring  Lower  Wages 
to  St.  Louis  Utility  Employees 

THE  Union  Electric  Light  &  Power  Company,  St. 
Louis,  Mo.,  has  announced  that  the  wages  paid  to 
1,400  of  its  employees  and  to  150  of  the  employees  of 
the  St.  Louis  County  Gas  &  Electric  Company,  a  sub- 
sidiary, have  been  reduced  by  an  average  of  8  per  cent, 
effective  Jan.  1,  1921,  "due  to  a  declining  cost  of  living." 
The  reduction  is  according  to  the  terms  of  a  per- 
petual wage  agreement  between  the  companies  and  their 
employees,  represented  by  the  employees'  mutual  benefit 
association,  entered  into  on  May  22,  1911,  which  pro- 
vides for  wage  adjustments  every  six  months.  A  stipu- 
lation is  that  in  such  adjustments  the  cost  of  living  shall 
be  reckoned  as  approximately  a  two-thirds  factor.  The 
cost  of  living  is  to  be  measured  by  the  Annalist  "Index 
Number  of  Cost  of  Living,"  which  is  a  compilation  of 
the  wholesale  price  of  twenty-five  articles  regarded  as 
comprising  the  food  budget  of  the  average  family.  The 
other  factors  governing  the  wage  adjustments  are  length 
and  proficiency  in  service. 

The  employees  have  invoked  the  contract  at  six-month 


intervals  and  have  obtained  advances  totaling  an  aver- 
age of  84  per  cent  since  May,  1918.  The  invocation  of 
the  contract  at  this  time  was  by  the  company. 

The  wage  adjustment  now  made  effective  was  recom- 
mended by  a  board  of  adjustment,  comprising  two  em- 
ployees selected  by  the  benefit  association,  two  persons 
selected  by  the  company  and  a  fifth  one  selected  by  the 
other  four.  The  finding  of  the  board  of  adjustment  was 
accepted  by  the  general  labor  committee  of  the  associa- 
tion in  behalf  of  the  employees  and  by  the  company. 


Delay  in  Water-Power  Personnel  Amend- 
ment May  Hold  Up  Permits 

DELAY  in  reporting  out  the  amendment  to  the  water- 
power  act  by  the  select  committee  on  water  power 
of  the  House  of  Representatives  makes  it  appear  doubt- 
ful if  legislation  empowering  the  Federal  Power  Com- 
mission to  hire  its  needed  staff  can  be  obtained  at  this 
session  of  Congress.  Since  an  extra  session  of  Congress 
is  to  be  called  late  in  March  or  early  in  April,  there 
still  will  be  time  to  pass  such  an  amendment  before  the 
end  of  the  fiscal  year.  This  also  would  be  the  basis  for 
securing  additional  appropriations.  Valuations  cannot 
be  started  and  no  license  probably  will  be  issued  until 
additional  funds  are  made  available.  The  present 
arrangement  of  borrowing  help  from  the  Departments 
of  War,  the  Interior  and  Agriculture  also  is  endan- 
gered by  the  heavy  reductions  being  made  in  depart- 
mental   appropriations. 


Massachusetts  Public  Utility  Financing 
May  Be  Aided  by  Legislation 

THE  Massachusetts  Gas  &  Electric  Association  has 
filed  four  bills,  designed  to  facilitate  financing  util- 
ities, for  consideration  by  the  present  Legislature. 
The  first  bill  is  to  authorize  the  issue  by  gas  and 
electric  companies  of  capital  stock  without  nominal  or 
par  value.  This  bill  seeks  to  authorize  any  company 
desiring  to  do  so  to  call  in  and  retire  its  outstanding 
capital  stock  having  par  value  and  issue  in  place  of  it 
stock  without  nominal  or  par  value.  Such  laws  have 
been  passed  in  a  good  many  states,  and  among  others 
in  Massachusetts,  but  the  Massachusetts  act  at  present 
applies  only  to  business  corporations  and  not  to  public 
service  corporations. 

The  second  bill  is  one  to  equalize  the  cash  and  share 
capital  of  certain  gas  and  electric  companies.  It 
specifically  provides  that  any  gas  or  electric  company 
which  has  received  in  payment  for  its  outstanding  cap- 
ital stock  more  than  its  aggregate  par  value  may  under 
the  provisions  of  the  act  issue  additional  shares  at  the 
par  value  thereof  to  an  amount  equal  to  the  difference 
between  the  aggregate  par  value  of  its  then  outstanding 
capital  stock  and  the  total  amount  received  in  payment 
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for  it.  The  purpose  of  this  is  to  extinguish  artificial 
par  values  of  stock,  which  rarely,  if  ever,  correspond 
to  the  fact,  and  to  authorize  corporations  issuing  par 
value  stock  to  issue  it  to  the  extent  to  which  it  is  paid 
for  at  par.  That  requires  the  approval  of  the  Depart- 
ment of  Public  Utilities,  which  is  required  to  audit 
the  capital  accounts  of  the  company  and  find  out  what 
the  actual  amount  of  money  paid   in  has  been. 

A  third  bill  provides  that  the  Department  of  Public 
Utilities  shall  have  authority  to  authorize  the  issue  of 
stock  at  less  than  its  par  value,  making  such  require- 
ment as  may  be  thought  necessary  for  the  amortization 
of  the  discount;  provided,  however,  that  the  commis- 
sioners shall  find  that  such  issue  is  reasonably  necessary 
for  the  purposes  of  the  company  and  that,  in  the. opin- 
ion of  the  commissioners,  it  cannot  be  disposed  of  to 
the  stockholders  or  others  at  or  above  the  par  value 
thereof. 

A  fourth  bill  authorizes  the  issue  of  bonds  at  such 
price  and  bearing  such  interest  as  may  be  approved  by 
the  Department  of  Public  Utilities.  It  is  merely  an 
extension  of  Chapter  581  of  the  Acts  of  1920  and  is  for 
the  purpose  of  meeting  the  radical  changes  which  have 
recently  taken  place  in  financial  conditions. 


tion  with  the  superpower  project.  It  is  estimated  that 
by  1930  the  present  general  plan,  if  carried  through, 
will  save  50,000,000  tons  of  coal  and  that  between  now 
and  then  the  energy  requirements  of  the  so-called  Super- 
power Zone  will  be  about  doubled.  In  the  forthcoming 
report  problems  of  industrial  and  generating-plant  heat 
balance  will  receive  special  attention. 


Worcester  Company  Suffers  Slight 
Loss  in  Serious  Fires 

TWENTY-EIGHT  fires  occurred  at  Worcester,  Mass., 
on  Jan.  19,  chiefly  in  the  business  and  manufactur- 
ing center,  with  an  estimated  loss  exceeding  $1,600,000. 
President  R.  W.  Rollins  of  the  Worcester  Electric  Light 
Company  informed  the  Electrical  World  by  telephone 
that  little  damage  was  done  to  the  company's  property 
and  that  its  losses  were  chiefly  confined  to  meters  and 
would  probably  be  well  under  $1,000.  Elevator  service 
in  the  City  Hall  district  was  somewhat  impaired  for  a 
short  time,  and  the  Chase  Court  substation  was  threat- 
ened with  water  damage  which  fortunately  did  not  prove 
serious.  Underground  service  supplies  substantially  the 
entire  district  affected,  and  the  absence  of  overhead 
wires  proved  a  great  advantage. 


Murray  Declares  Superpower  System  Must 
Have  Adequate  Return 

SPEAKING  before  the  Boston  Sections  of  the 
A.  I.  E.  E.  and  A.  S.  M.  E.,  and  the  Boston  Society 
of  Civil  Engineers  on  Jan.  18,  W.  S.  Murray,  chairman 
of  the  Superpower  Survey,  declared  that  a  return  of 
at  least  10  per  cent  on  the  investment  will  be  necessary 
at  present  for  the  success  of  the  program,  and  that  if 
the  yield  should  be  limited  to  6  per  cent  the  project 
would  be  doomed  to  failure.  The  speaker  said  that 
while  the  initial  construction  expedient  for  the  system 
is  unsettled,  a  300,000-kw,  steam  plant  and  a  super- 
power transmission  line  from  the  Hackensack  Meadows 
to  Philadelphia  would  pay  now.  Not  a  dollar  has  been 
sought  from  the  United  States  Treasury  for  financing 
the  proposed  superpower  development,  Mr.  Murray  said, 
and  he  strongly  affirmed  the  intention  of  those 
interested  in  the  scheme  to  keep  clear  of  the  morass  of 
government  ownership  or  operation.  It  has  not  yet  been 
determined  whether  it  will  be  better  to  operate  through 
a  federal  charter  or  through  .synchronized  state  charters. 
Consideration  is  being  given  to  transmission  of  hydro- 
electric energy  from  the  St.  Lawrence  River  in  connec- 


Security  Issues  of  the  Week  Reach  Total 
of  More  than  $12,000,000 

THREE  large  issues  of  securities  have  been  an- 
nounced this  week  by  lighting  and  power  com- 
panies. The  large.st  of  these  issued  is  $7,500,000  in 
two-year  8  per  cent  coupon  gold  notes  by  the  United 
Gas  Improvement  Company  of  Philadelphia,  designed 
to  retire  notes  of  the  same  amount  which  mature  on 
Feb.  1.  The  Mississippi  River  Power  Company  is 
floating  $3,600,000  in  fifteen-year  7  per  cent  sinking 
fund  gold  debentures,  also  for  refunding  purposes. 
The  specific  purpose  of  the  Southwestern  Power  & 
Light  Company's  issue  of  twenty-year  8  per  cent 
bond-secured  gold  notes  is  not  stated  in  the  advertise- 
ment announcing  them.  The  U.  G.  I.  notes  are  of- 
fered at  99.45  and  interest,  to  yield  about  8.30  per 
cent;  the  Mississippi  River  Power  debentures  at  911 
and  interest,  to  yield  8  per  cent,  and  the  Southwestern 
Power  &  Light  notes  at  97  and  interest,  to  yield  about 
8.30  per  cent. 

Marine  Electrical  Engineering  to  Be 
Discussed  in  New  York  Next  Week 

MARINE  electrical  engineering  is  the  subject  of  the 
joint  meeting  of  the  New  York  sections  of  the 
American  Institute  of  Electrical  Engineers  and  the 
American  Society  of  Mechanical  Engineers  to  be  held  on 
Jan.  28.  Alfred  E.  Waller,  chief  engineer  of  the  Ward 
Leonard  Electric  Company  and  chairman  of  the  marine 
committee  of  the  A.  I.  E.  E.,  will  preside.  The  opening 
remarks  are  to  be  made  by  Admiral  W.  S.  Benson,  chair- 
man of  the  United  States  Shipping  Board.  The  follow- 
ing papers  are  scheduled  to  be  presented: 

"Electricity  Applied  to  Ship  Auxiliaries,"  by  H.  L. 
Hibbard,  manager  marine  department  Cutler-Hammer 
Manufacturing  Company  and  formerly  chief  of  the 
bureau  of  construction  and  repair  of  the  United  States 
Navy.  This  paper  treats  the  subject  historically  and 
gives  efficiency  data  where  Diesel  engines  instead  of 
steam  power  have  been  used  to  drive  ships'  auxiliary 
motors. 

"Electrical  Terminal  Facilities,"  by  Commander  C.  S. 
McDowell,  U.  S.  N.,  inspector  of  engineering  material. 
This  paper  considers  facilities  for  loading  and  unload- 
ing ships  to  get  the  greatest  possible  effective  service. 

"Electric  Ship  Propulsion,"  by  Eskil  Berg,  engineer 
of  the  turbine  department  General  Electric  Company. 
In  this  paper  the  author  discusses  the  relative  merits 
of  steam  turbines  geared  directly  to  the  propeller  and 
steam  turbines  with  generators  and  motor  drives.  The 
conclusion  drawn  is  that  the  motor  drive  is  preferable 
except  in  some  special  cases. 

"Ship  Propulsion,"  by  Walter  Thau,  marine  engineer 
Westinghouse  Electric  &  Manufacturing  Company.  A  de- 
scription of  the  turbine  drive  of  the  U.  S.  S.  Tennessee. 

Written  discussion  by  a  number  of  prominent  marine 
electrical  engineers  has  been  prepared  for  presentation. 
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Great  Falls  Hearing  Postponed 

r;^  ORDER  that  the  chief  of  engineers  may  have  more 
time  in  which  to  review  the  report  made  by  Major 
Max  Tyler  on  the  possibilities  of  water-power  develop- 
ment at  Great  Falls,  on  the  Potomac,  the  hearing  on 
that  project  scheduled  for  Jan.  20  has  been  postponed. 
Another  date  will  be  set  when  the  chief  of  engineers 
shall  have  concluded  his  review  of  the  report. 


Southern  California  Edison  Company 
Issues  $10,000,000  in  Bonds 

THE  Southern  California  Edison  Company  has  been 
authorized  by  the  California  Railroad  Commission 
to  issue  $10,000,000  face  value  of  its  general  and  re- 
funding mortgage  6  per  cent  twenty-five-year  gold 
bonds.  The  company  also  has  been  given  permission  to 
use  not  over  $3,000,000  of  these  bonds  as  collateral 
securities  for  short-time  loans.  It  is  understood  that 
the  sale  of  the  bonds  has  been  completed  and  they  are 
now  being  offered  to  the  public  on  a  basis  to  yield  about 
7  per  cent. 

Permanently  to  finance  its  properties  already  con- 
structed and  to  carry  forward  its  construction  program 
during  1921,  the  Southern  California  Edison  Company 
has  prepared  a  budget  calling  for  an  expenditure  of  $20,- 
000,000,  of  which  half  will  be  supplied  by  this  bond 
issue.  It  is  planned  to  raise  the  additional  $10,000,000 
through  the  sale  of  stock  in  the  territory  served,  and 
extensive  plans  are  being  made  to  accomplish  this.  The 
greatest  amount  of  stock  sold  in  any  one  previous  year 
has  been  approximately  $5,000,000. 

Synchronous  Motors  Favored  for 
Rubber  Mills 

EMPHASIS  was  placed  on  the  use  of  synchronous 
motors  and  direct-motor  drive  at  the  Akron-Cleve- 
land meeting  of  the  American  Institute  of  Electrical 
Engineers  on  Jan.  14,  when  William  E.  Date,  chairman 
of  the  sub-committee  of  the  industrial  and  domestic 
power  committee  on  the  rubber  industry,  pointed  out  the 
possibilities  of  improvement  in  the  use  of  power  by  the 
proper  study  of  the  application  of  motors  to  the  various 
machines  in  the  rubber  factory.  The  question  whether 
electrical  efficiency  had  been  sacrificed  by  splitting  up 
the  motor  equipment  into  a  large  number  of  units  to 
get  production  efficiency  was  raised,  but  not  answered, 
Mr.  Date  indicating  that  the  answer  will  depend  on 
determining  whether  any  sacrifice  in  efficiency  from  the 
power  viewpoint  means  a  total  saving  in  production 
costs.  The  committee  report  suggests  the  advisability 
of  grouping,  as  far  as  possible,  the  units  of  any  one 
process  into  one  mill  drive  where  possible,  also  the  units 
should  have  contrasting  characteristics  to  improve 
motor-load  factors  and  avoid  the  tendency  toward  over- 
motoring  that  exists  where  the  use  of  individual  drive 
is  carried  out. 

In  the  discussion  the  use  of  synchronous  motors  was 
very  strongly  advocated,  B.  H.  Clingerman  pointing  out 
that  poor  power-factor  conditions  were  due  in  large 
measure  to  underloaded  motors  and  that  the  larger-sized 
motors  in  many  cases  could  be  used  advantageously.  On 
breaking-down  operations  they  can  be  adjusted  to  oper- 
ate at  unity  power  factor  and  used  to  correct  the  power 
factor  due  to  the  smaller-sized  motors  that  are  neces- 
sarily of  the  induction  type.  A  considerable  difference 
of  opinion  on  the  use  of  gear  or  direct  drive  developed, 


A.  T.  Lewis  asserting  in  a  written  discussion  read  by 

B.  T.  Mottinger  that  the  replacements  in  some  cases  had 
been  of  the  order  of  one  in  five  hundred  gear-years' 
life,  while  others  asserted  that  an  expense  of  $500  per 
year  was  required  to  keep  herringbone  gears  in  order. 

C.  A.  Rice  cited  one  case  where  a  direct-current  direct- 
mill  drive  had  been  in  service  since  1908  with  no 
expense  of  upkeep  and  said  that  future  installations 
would  be  of  this  type  with  alternating-current  motors. 
In  Mr.  Lewis'  discussion  objection  was  made  to  the 
low-speed  slip-ring  motor  for  direct  drive  on  the  ground 
of  its  size,  and  because  it  is  not  economically  justified. 

Industrial  heating  was  brought  up  by  W.  S.  Scott, 
who  thought  that  future  demand  might  possibly  be  as 
great  for  power  for  this  purpose  as  for  motor  applica- 
tions, and  the  suggestion  was  made  by  A.  M.  McCutcheon 
that  the  better  control  of  heat  possible  with  electric 
heating  might  result  in  a  better  product. 

Safety  stops  that  would  act  quickly  enough  to  prevent 
serious  accidents  were  discussed.  Some  form  of  brake 
that  would  result  in  a  quick  stop  rather  than  a  clutch 
was  favored.  Instances  of  brakes  that  would  stop  a 
450-hp.  motor  in  three  and  one-half  to  four  revolutions 
were  given. 

The  use  of  heavy  flywheels  to  reduce  the  magnitude 
of  the  sudden  peaks  was  suggested  by  H.  McFarland, 
but  J.  H.  Vance  and  B.  T.  Mottinger  pointed  out  that 
the  peaks  in  machine  operation  were  so  long  continued 
that  the  flywheel  effect  was  lost. 


Washington  Cities  Want  Right  to  Sell 
Power  Outside  Their  Territory 

A  BILL  drawn  up  by  city  attorneys  of  western  Wash- 
ington to  be  introduced  in  the  Legislature  this 
session  provides  that  any  city  in  the  State  of  Washing- 
ton may  acquire  the  right  to  sell  electrical  energy 
outside  its  territoiy.  The  bill  provides  that  cities  or 
towns  so  served  must  own  their  own  distribution  sys- 
tems. The  act  as  drawn  up  further  provides  for  the  sale 
of  electric  power  to  industries  or  corporations  within 
1  mile  of  the  transmission  line.  Theb  ill  is  backed  by 
Seattle,  Tacoma  and  other  Puget  Sound  cities. 


Senate  Passes  Bill  to  Place  Muscle  Shoals 
Under  Government  Corporation 

THE  bill  to  provide  for  a  government  corporation 
to  operate  the  Muscle  Shoals  nitrate  plant  was 
passed  on  Jan.  14  in  the  United  States  Senate  by  a 
vote  of  34  to  29.  The  bill  provides  for  a  corporation 
with  $12,500,000  capital  stock,  owned  by  the  govern- 
ment and  managed  by  a  board  appointed  by  the  Presi- 
dent and  under  the  jurisdiction  of  the  Treasury 
Department. 

The  bill  also  would  require  the  nitrate  corporation 
to  issue  bonds  up  to  half  of  the  expenditures  of  the 
government  in  construction  of  the  nitrate  plants  and 
for  full  value  of  hydro-electric  installation  at  Muscle 
Shoals,  if  taken  over  by  the  corporation.  The  corpo- 
ration also  would  be  required  to  earn  5  per  cent  inter- 
est on  these  securities  under  penalty  of  ceasing 
operation  to  await  further  dispensation  from  Con- 
gress. An  amendment  relieving  the  government  from 
responsibility  for  debts  of  the  corporation  was  also 
passed  by  the  Senate.  Another  amendment  adopted 
took  from  the  proposed  corporation  all  right  to  con- 
demn or  acquire  property  by  right  of  eminent  domain. 
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California  Cominission  Under  Fire 


by 


Legislature 


CLAIMING  that  a  number  of  the  recent  decisions 
made  by  the  California  State  Railroad  Commission 
have  been  unfair  to  the  consumers,  and  discriminated 
in  favor  of  the  public  service  corporations,  members  of 
the  State  Legislature  have  proposed  a  thorough  investi- 
gation into  the  conduct  of  hearings  before  the  Railroad 
Commission  and  into  the  decisions  rendered. 


Massachusetts  Commission  Seeks 
to  Regulate  Service  Charges 

THE  power  to  annul  or  modify  any  service  or  similar 
charge  adopted  by  a  gas  or  electric  company  on  its 
own  initiative  is  sought  from  the  Massachusetts 
Legislature  by  the  Department  of  Public  Utilities  in 
a  special  report  signed  by  the  full  board.  The  depart- 
ment is  not  of  the  opinion  that  service  charges  should 
be  indiscriminately  adopted,  but  is  convinced  that  such 
charges  may  not  only  be  justified  at  times — notably  in 
companies  handling  exceptional  summer  loads — but  may 
be  in  some  cases  perhaps  the  only  practicable  means  of 
adjusting  fairly  the  relative  payments  which  the  cus- 
tomers should  make  for  the  services  rendered  them. 


Common  Interest  of  Utilities  and  Public 
Is  Theme  of  Indiana  Meeting 

THE  intimate  association  of  the  interests  of  the  util- 
ities and  the  public,  a  relation  so  close  that  they 
prosper  or  suffer  together,  was  proclaimed  by  Paul  P. 
Haynes,  a  member  of  the  Indiana  Public  Service  Com- 
mission, in  an  address  before  the  first  annual  meeting 
of  the  Indiana  Public  Utility  Association  at  Indian- 
apolis on  Thursday  of  last  week.  This  association  was 
formed  to  sponsor  the  Indiana  Committee  on  Public 
Utility  Information,  which  devotes  itself  to  promoting 
general  acquaintance  with  utility  problems  and  to  foster- 
ing good  public  relations.  Mr.  Haynes  combated  the 
contention  that  there  are  two  sides  to  the  utility  busi- 
ness and  contended  that  there  is  only  one.  He  specified 
seven  things  that  should  be  brought  plainly  before  the 
people.  Briefly  summarized  these  are:  (1)  That  in- 
ci'eases  in  utility  rates  in  the  last  four  years  have  been 
much  less  than  increases  in  the  price  of  other  neces- 
sities; (2)  that  utilities  generally  have  earned  less  than 
a  fair  return;  (3)  that  existing  rates  are  not  based 
on  the  peak  war  costs;  (4)  that  deferred  maintenance 
expense  has  reached  an  immense  total  and  must  be  pro- 
vided for;  (5)  that  Indiana  utilities  should  expend 
$100,000,000  in  the  next  two  years  for  extensions  and 
improvements;  (6)  that  impaired  utility  credit  must  be 
restored  through  increased  revenue;  (7)  that  a  sym- 
pathetic understanding  of  these  facts  by  the. public  is 
essential  in  its  own  interest.  Good  service,  Mr.  Haynes 
.said,  is  the  primary  obligation  of  the  utility,  and  it 
is  the  duty  of  a  commission  to  see  that  the  utility  is  in 
a  condition  where  it  can  give  such  service, 

Martin  ,J.  Insull,  president  of  the  National  Electric 
Light  Association,  took  issue  with  Mr.  Haynes'  asser- 
tion that  service  was  the  first  consideration.  Service 
and  rates,  in  Mr.  Insull's  opinion,  must  go  together,  for 
good  .service  is  impossible  with  inadequate  rates.  Where 
the  utilities  of  a  community  are  run  down  the  com- 
munity  itself   is   going   backward.      The   present.    Mr. 


Insull  held,  is  the  right  time  to  educate  the  public 
both  by  the  printed  word  and  by  word  of  mouth.  He 
dwelt  on  the  exhaustion  of  utility  reserves  and  the  slow 
turnover  as  compared  with  other  businesses  and  con- 
cluded by  a  reference  to  the  national  good-will  adver- 
tising campaign  of  the  N.  E.  L.  A. 

E.  K.  Hall,  vice-president  of  the  American  Telephone 
&  Telegraph  Company,  discussed  the  question  of  how 
to  make  the  public  understand  that  the  period  of  punish- 
ment for  former  misdeeds  on  the  part  of  some  utilities 
is  past  and  that  the  second  era  of  regulation,  devoted 
to  making  and  keeping  the  companies  strong  enough  to 
do  their  work,  is  here.  It  was  time  to  stop  apologizing 
and  to  take  the  aggressive. 

The  following  officers  were  elected  for  the  ensuing 
year:  President  (re-elected),  Charles  L.  Henry,  presi- 
dent Indianapolis  &  Cincinnati  Traction  Company;  first 
vice-president,  S.  E.  Mulholland,  vice-president  Northern 
Indiana  Gas  &  Electric  Company;  second  vice-president, 
F.  J.  Haas,  vice-president  and  general  manager  Public 
Utilities  Company,  Evansville;  secretary,  Marshall  V. 
Hoff,  treasurer  Wabash  Valley  Electric  Company,  Clin- 
ton; treasurer,  Charles  C.  Perry,  president  Indianapolis 
Light  &  Heat  Company. 


Missouri  Bill  Would  Abolish  Public 
Service  Commission 

A  BILL  to  provide  for  the  repeal  of  the  law  creating 
the  Missouri  Public  Service  Commission  was  intro- 
duced into  the  Missouri  House  of  Representatives  by 
Representative  Chaney  of  Kansas  City  on  Jan.  13.  The 
proposed  measure  covers  only  a  few  lines  and  provides 
for  the  repeal  of  the  whole  law  relating  to  the  creation 
and  scope  of  action  of  the  Public  Service  Commission. 
In  introducing  the  bill  Representative  Chaney  declared 
he  did  so  because  of  the  sentiment  in  the  state  for 
abolition  of  the  commission  on  account  of  the  increased 
rates  granted  utilities  during  the  past  three  years. 

According  to  advices  from  Jefferson  City,  there  is 
apparently  a  great  deal  of  sentiment  in  the  House 
against  the  commission,  but  it  is  not  believed  that  the 
bill  will  receive  sufficient  support  to  pass  it.  If  the 
measure  should  pass  the  House,  it  is  doubtful  if  it  will 
receive  favorable  action  in  the  Senate.  A  similar  meas- 
ure introduced  two  years  ago  was.  killed  in  committee. 


Judge  Wade  Condemns  Propaganda 
Against  Utility  Commissions 

DECLARING  that  two-thirds  of  the  difficulties  in 
public  utility  matters  arise  out  of  a  misunderstand- 
ing or  lack  of  information  upon  essential  fundamental 
considerations.  Judge  Martin  J.  Wade  of  the  United 
States  Difstrict  Court  of  Iowa  a  few  days  ago  granted 
a  temporary  rate  increase  to  the  Des  Mbines  (Iowa) 
Gas  Company.  "There  seems  to  be  a  determined  effort 
on  the  part  of  some  individual  or  individuals  in  every 
city  to  carry  on  propaganda  which  inspires  doubt  and 
suspicion,"  Judge  Wade  continued.  "This  aims  to 
destroy  confidence  in  officers  of  the  law  who  have  duties 
to  perform  in  relation  to  public  utility  matters  and 
to  convince  *the  people  that  they  are  being  robbed  in 
the  interest  of  certain  corporations.  The  people  will 
be  fair  if  they  only  understand,  and  those  who  spread 
misinformation  and  misrepresentation  are  guilty  of  a 
erave  wrong  against  the  community." 
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Water  Storage  Essential  to  Western 
Development 

FUTURE  hydro-electric  development  must  carr>'  with 
it  ample  and  well-surveyed  storage.  This  declara- 
tion is  one  of  the  anxionis  laid  down  by  A.  G.  Wishon, 
vice-president  and  managing  director  of  the  San 
Joaquin  Light  &  Power  Corporation  of  Fresno,  Cal., 
who  is  in  the  East  this  week  and  was  asked  by  a 
representative  of  the  Electrical  World  to  give  his 
views  on  the  water-power  situation  in  the  West,  its 
determining  features  and  what  its  development  means 
not  only  to  the  coast  but  nationally.  It  will  be  remem- 
bered that  Mr.  Wishon,  %vith  his  son,  A.  Emory  Wishon, 
■who  is  now  general  manager  of  the  Fresno  property, 
advanced  and  advocated  the  widely  discussed  "self- 
interest"  plan  for  financing  electric  power  development 
which  has  been  so  successful  in  California.* 

Heaviest  Load  in  Dry  Year 

"As  a  chain  is  no  stronger  than  its  weakest  link,  so 
is  a  hydro-electric  development  no  greater  than  its 
dependable  storage,"  said  Mr.  Wishon,  mindful  of  the 
California  power  shortage  that  because  of  low  water 
occurred  last  fall.  "The  driest  year  is  the  year  of 
largest  kilowatt-hour  output.  The  drier  the  year  the 
more  the  water  is  needed  by  the  farmer  and  the  larger 
is  the  irrigation  pumping  load.  This  load,  therefore, 
can  be  served  properly  only  with  adequate  storage. 

"Power  companies  can  make  no  progress  talking  elec- 
trification to  steam  railroads  until  they  can  first  prove 
that  service  will  be  continuous  even  under  the  most 
adverse  conditions.  That  is  reasonable  because  the 
railroads  must  always  be  in  continuous  operation.  Stor- 
age, then,  is  the  only  answer." 

At  this  point  Mr.  Wishon  pointed  out  that  water 
power  is  absolutely  essential  to  the  West.  The  cost  of 
coal  for  power  production  is  prohibitive.  The  available 
fuel  is  oil,  and  the  supply  of  that  is  limited,  while 
the  cost  in  its  case  also  is  l«coming  prohibitive.  It  is 
evident,  therefore,  Mr.  Wishon  pointed  out,  that  if  the 
West  is  to  continue  to  serve  the  country  in  an  ever- 
iiicreasing  measure  a  progressive  development  of  its 
water  powers  is  an  economic  necessity. 

National  Park  Danger 

"It  is  to  the  'self-interest'  of  the  nation,"  he  pointed 
out,  "that  the  waters  miles  back  in  the  mountains  be 
stored  and  put  to  work.  There  are  some  people,  how- 
ever, who  in  their  zeal  to  create  in  the  undeveloped 
West  vast  national  playgrounds  will  not  heed  the  eco- 
nomic needs  of  the  nation.  They  would  forever  pro- 
hibit any  development  of  waters  now  running  to  waste 
not  only  in  the  present  national  parks  but  in  the  pro- 
posed enlarged  parks.    This  is  dangerous. 

"The  public  utilities  do  not  object  to  withholding  the 
waters  within  the  present  national  parks.  They  do, 
however,  see  the  danger  of  eliminating  from  the  pro- 
visions of  the  water-power  act  national  parks  except 
as  now  constituted.  If  the  program  of  the  national 
park  enthusiasts  is  carried  out  these  parks  will  ulti- 
mately cover  the  high  range  from  Greene  Horn  Pass 
near  the  mouth  of  the  Kearn  River  on  up,  taking  in 
the  Klamath  and  Crater  Lake  country,  which  includes 
Tahoe  and  all  the  intervening  territorJ^  Were  this 
excluded  from   the  provisions   of  the  water-power  act 


•See  Electricai.  Wobld,  May  1,  1920,  p.  997. 


it  would  shut  off  the  possibility  of  power  development 
and,  what  is  more  important,  water  storage  for  both 
power  and  irrigation  throughout  the  entire  Sierra 
Nevada  Range." 

When  asked  how  much  of  the  available  storage  would 
thus  be  shut  off  Mr.  Wishon  said  he  did  not  know 
positively  because  existing  water-storage  data  were  un- 
reliable. He  ventured  to  guess,  however,  that  fully 
50  per  cent  of  available  storage  would  be  shut  off  were 
national  park  enthusiasts  to  have  their  way  unchecked. 
"It  is  perhaps  difficult  for  the  gi-eat  mass  of  people 
who  have  never  been  west  of  the  Mississippi,"  continued 
Mr.  Wishon,  "to  understand  what  water  power  means 

to  the  West,  and  es- 
pecially to  realize 
that  although  there 
is  a  temporary  de- 
pression in  the  great 
manufacturing  re- 
gions of  the  East  the 
West  is  not  so  badly 
off  and  that  we  are 
going  ahead  now 
with  big  construc- 
tion programs.  They 
do  not  yet  realize 
that  we  are  helping 
to  shorten  this  period 
of  depression  be- 
cause the  bulk  of  all 
the  materials  that 
we  shall  require 
must  come  from  the 
East.  We  have  had  bumper  crops  of  raisins,  or- 
anges, lemons,  walnuts,  prunes,  rice  and  other  things, 
and  the  money  will  almost  all  be  m  our  hands — hundreds 
of  millions  of  dollars — within  a  few  months  and,  after 
paying  the  Eastern  jobbers  and  manufacturers  for  the 
millions  due  for  what  we  buy  from  them,  will  go  back 
into  the  agricultural  and  industrial,  and  therefore  into 
the  power,  development  of  the  West.  It  is  fundamental 
with  us  that  the  West  can  grow  no  faster  than  the  devel- 
opment of  its  potential  water  powers.  Is  it  so  strange 
then  that  the  'self-interest'  idea  .should  be  so  strong  and 
that  money  should  be  forthcoming  from  our  own  people 
for  power  development?  The  farmer  and  the  factory 
owner  on  the  Pacific  Coast  see  these  things  and  invest 
their  surplus  funds  in  power  development  for  two  rea- 
sons: First,  to  bring  the  power,  so  that  they  them- 
selves can  expand,  and,  second,  as  a  safe  dividend-paying 
investment. 

Heavy  Preparation  Costs 

"Nor  are  all  our  powers  to  be  developed  as  easily 
accessible  as  in  the  East.  So  treacherous  are  some  of 
the  trails  that  only  goats  and  donkeys  can  navigate 
them.  To  secure  surveys  of  watersheds  and  storage 
basins  we  have  in  some  instances  been  forced  to  use 
airplanes.  On  the  Kings  River  development,  for  in- 
stance, we  have  already  spent  more  than  $400,000  on 
engineering  and  road  work,  and  we  haven't  yet  started 
the  tunnel  excavation  and  dam  construction.  The  last 
3'  miles  of  road  cost  $45,000  and  is  not  yet  completed.  It 
is  estimated  that  the  50  miles  of  main  road  and  20 
miles  of  laterals  for  the  development  of  the  north  fork 
of  the  Kings  River  will   cost   $1,750,000. 

"Just  as  soon  as  these  roads  are  built  we  will  start 
construction  on  this  development.     We  now  expect  to 
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get  under  ground  duritij?  the  coming  winter.  A  series 
of  plants  is  proposed  with  regulated  storage  beginning 
at  the  bottom  and  working  up  to  the  higher  altitudes. 
First  will  come  the  Batch  power  house,  with  one  unit 
using  100  sec.-ft.  of  water  operating  under  a  2,600-ft. 
head  and  developing  on  the  switchboard  32,000  kw.  This 
will  involve  the  storage  of  about  45,000  acre-ft.  of 
water.  For  this  development  a  150-ft.  dam  will  be 
erected,  which  later  will  be  increased  in  height  in  two 
steps  of  50  ft.  each,  making  it  ultimately  250  ft.  high. 
It  will  require  up  to  two  years,  or  till  the  end  of  1922, 
to  complete  this  plant.  This  will  be  in  time  to  fill  the 
reservoir  for  the  1923  season.  The  second  unit — the 
Haas  power  house — will  opei'ate  under  a  little  over 
2,400-ft.  head  without  increasing  the  amount  of  storage. 

"In  the  third  year  there  will  be  added  a  little  more 
dam  and  another  unit  in  each  power  house.  The  fourth 
year  will  see  the  project  completed.  Ultimately  the 
stream  will  be  regulated  for  550  sec.-ft.,  and  there  will 
be  eleven  power  houses  located  from  8,100  ft.  elevation 
down  to  900  ft.  elevation  for  water  control. 

"The  territory  we  occupy  is  not  more  than  10  per 
cent  developed  from  a  power  and  development  stand- 
point. From  this  construction  will  come  the  devel- 
opment of  the  surrounding  country.  Agricultural 
expansion  and  the  building  of  industries  essential  to  the 
West  will  result. 

"Self-Interest"  Financing 

"All  of  this  is  being  more  and  more  appreciated  by 
our  people.  So  much  so,  in  fact,  that  a  new  development 
has  come — the  placing  of  junior  financing  locally. 
Twenty-five  per  cent  of  our  financial  requirements  is 
absorbed  in  our  own  territory.  We  are  aiming  to  spend 
in  our  company  alone  around  $10,000,000  annually,  of 
which  $2,500,000  will  be  provided  locally  by  the  purchase 
not  of  funded  securities  but  of  preferred  stock,  which 
is  2  per  cent  of  the  annual  value  of  products  grown  in 
the  San  Joaquin  Valley.  Already  under  this  'self- 
interest'  plan  of  junior  financing  we  have  placed  about 
$1,500,000  among  1,800  new  stockholders,  or  about  $830 
per  stockholder,  and  the  first  year  will  not  be  up  until 
the  spring.  A  great  many  of  our  new  stockholders  are 
rebuying,  and  there  is  one  case  where  a  local  stock- 
holder has  purchased  eleven  times.  Not  more  than  fifteen 
or  twenty  stockholders  out  of  the  1,800  have  canceled 
their  orders,  and  these  were  mostly  employees  who  left 
the  company.  We  have  about  800  employees — not  count- 
ing the  construction  gangs,  whom  we  do  not  urge  to 
buy — and  of  these  50  per  cent  are  stockholders.  We  sell 
our  employees  on  a  time-payment  plan  of  $7.50  down 
and  $10  per  month  per  share  or  $1  per  share  less  than 
it  is  sold  to  the  public. 


Achievements,  Activities  and  Aims  of 
Electrical  Development  Society 

IN  MANY  places  separate  pieces  of  information  rela- 
tive to  the  activities  and  purposes  of  the  Society  for 
Electrical  Development  have  been  printed,  but  at  no 
time  until  now  has  the  entire  story  been  embraced  in 
one  piece  of  literature.  To  do  this  and  to  inspire  con- 
tinued confidence  throughout  the  industry  the  society 
is  distributing  an  attractive  booklet  setting  forth  its 
achievements,  activities  and  views.  Special  attention  is 
given  to  its  research  and  publication  work,  merchandis- 
ing ireas,  campaigns  and  field  co-operation. 


Definition  of  Purpose  of  Water  Power 
League  Expected 

AT  THE  annual  meeting  of  the  Water  Power  League 
l\  of  America,  held  in  New  York  on  Tuesday  of  this 
week,  a  change  in  the  method  of  electing  officers  was 
made  so  that  the  directorship  and  officers  may  be  more 
representative  of  the  membership,  which  includes  many 
large  power  and  manufacturing  interests.  A  nominat- 
ing committee  was  appointed,  and  its  report  is  expected 
within  the  next  two  or  three  weeks.  There  has  been 
some  feeling  that  the  purpose  of  the  organization  should 
be  better  defined,  and  this,  it  is  expected,  will  be  one 
of  the  first  things  the  new  administration  will  take  up. 
It  is  also  proposed  that  the  association  select  a  more 
representative  name,  and  already  the  name  "American 
Water  Power  Association"   has  been  suggested. 


New  Hampshire  Hydro-Electric 
Report  Expected  Soon 

A  REPORT  to  the  Governor  on  the  hydro-electric  re- 
sources of  New  Hampshire  will  soon  be  published 
under  the  direction  of  George  B.  Leighton,  Commis- 
sioner of  Water  Conservation  and  Water  Power,  sup- 
plementing the  first  report  on  this  subject,  which 
appeared  under  date  of  Jan.  1,  1919.  In  this  report 
Commissioner  Leighton  will  recommend  the  e.xtension 
of  storage  facilities,  an  appropriation  for  the  continu- 
ance of  systematic  stream  gaging  and  a  resumption  of 
the  topographic  mapping  of  the  state,  now  less  than 
half  completed,  under  a  joint  appropriation  with  the 
United  States  Geological  Survey.  Data  prepared  by 
C.  H.  Pierce,  district  engineer  of  the  Geological  Survey 
at  Boston,  as  to  storage  possibilities  and  the  develop- 
ment of  potential  power  sites  and  a  section  of  a  report 
by  Prof.  C.  M.  Allen  of  the  Worcester  Polytechnic  Insti- 
tute covering  sources  of  inefficiency  in  hydro-electric 
stations  will  be  included  in  the  report. 


State  Storage  Development  Favored  in 
Maine  Water-Power  Report 

DEVELOPMENT  of  storage  facilities  is  recom- 
mended in  a  recent  report  of  the  Maine  Water 
Power  Commission  to  Governor  Parkhurst.  Edward  P. 
Ricker  is  chairman  and  George  C.  Danforth  of  Augusta 
is  chief  engineer  of  the  commission.  This  body  was 
authorized  to  take  over  the  water-power  resources  work 
of  the  Maine  Public  Utilities  Commission  and  to  con- 
tinue the  investigation  of  the  hydraulic  developments 
and  possibilities  within  the  state  which  was  embodied 
in  a  special  report  of  the  Utilities  Commission  about 
two  years  ago. 

In  view  of  the  answers  of  the  judges  of  the  Maine 
Supreme  Court  to  the  questions  of  the  Maine  House 
in  February,  1919,  it  has  seemed  to  the  Water  Power 
Commission  impracticable,  if  not  legally  impossible,  to 
work  out  a  satisfactory  plan  for  the  state  control  of 
storage  resources  unless  by  some  proper  amendment  of 
the  state  constitution  such  work  could  be  legally  recog- 
nized as  a  public  purpose  within  the  accomplishment  of 
which  the  state  could  exercise  the  right  of  eminent 
domain  or  some  special  method  of  assessment  of  the 
particular  interests  to  be  benefited.  If  the  constitution 
should  be  amended  so  as  to  make  possible  state  control 
of  storage  facilities,  the  commission  believes  that  such 
control  could  be  best  applied  and  most  effectively  worked 
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out  by  the  creation  of  river  regulating  districts.  A 
plan  for  this  has  been  prepared  for  presentation  in  case 
the  necessary  constitutional  amendment  is  bi'ought 
before  the  Legislature.  The  commission  has  been  unable 
to  ascertain  that  the  state  has  any  rights  in  the  storage 
reservoirs  and  in  the  developed  and  undeveloped  water 
powers  except  that  limited  right  of  control  of  the  waters 
of  the  Great  Ponds  as  stated  in  the  Supreme  Court 
answers  referred  to.  The  commission  recommends  that 
its  work  be  continued. 

It  is  not  believed  that  sufficient  knowledge  is  avail- 
able either  of  the  resources  of  the  state  or  of  the  effect 
on  Maine  of  the  federal  water-power  law  for  the  state 
to  commit  itself  to  a  course  of  storage  development. 
Every  possible  effort,  it  is  pointed  out,  should  be  made 
to  retain  within  the  boundaries  of  the  state  control  of 
its  own  resources. 

The  trend  of  the  report  is  against  the  state  develop- 
ment of  water  power,  with  the  exception  of  storage 
facilities.  The  importance  of  water-power  development 
in  Maine  is  strongly  emphasized,  and  the  economic  bene- 
fits as  set  forth  in  the  report  of  such  development 
received  the  approval  of  the  engineering  council,  which 
has  contributed  a  supplementarj^  report  to  be  published 
with  the  main  report  of  the  water-power  commission. 


Would  License  Engineers  in  Missouri 

LICENSING  of  all  professional  engineers  in  the  State 
a  of  Missouri  by  a  board  of  engineers  to  be  appointed 
by  the  Governor  is  provided  in  a  bill  to  be  introduced 
in  the  Missouri  Legislature,  it  was  announced  after  a 
meeting  a  few  days  ago  of  the  newly  organized  Missouri 
state  organization  of  the  American  Association  of  Engi- 
neers. The  proposed  bill  affects  all  electrical,  mechani- 
cal, structural,  mining,  highway  and  civil  engineers  in 
the  state.  It  provides  that  a  state  board  of  five  engineers 
from  different  branches  of  the  profession  be  appointed 
by  the  Governor  within  thirty  days  after  the  passage 
of  the  bill,  each  to  serve  for  four  years,  with  the  excep- 
tion of  two  members  of  the  first  board  who  are  to  ser\'e 
for  only  two  years. 

The  proposed  state  board  of  engineers  is  to  have 
authority  to  examine  all  applicants  and  issue  licenses. 
A  maximum  penalty  of  $500  fine  and  three  months' 
imprisonment  is  fixed  for  any  person  attempting  to 
practice  as  a  professional  engineer  without  a  license. 


Wisconsin  Electrical  Inspectors 
Organize 

THE  initial  meeting  of  the  Wisconsin  Chapter  of 
the  Association  of  Electrical  Inspectors  was  held 
at  a  luncheon  at  the  Blatz  Hotel  in  Milwaukee  on  Jan. 
17,  given  by  the  Wisconsin  Inspection  Bureau.  The 
following  officers  and  executive  committee  were 
elected:  President,  William  Haig,  chief  inspector  of 
the  city  department  of  Milwaukee;  vice-president,  R. 
M.  Schleck,  electrical  superintendent  of  South  Mil- 
waukee; secretary,  A.  C.  Schultz,  electrical  inspector 
of  the  Wisconsin  Inspection  Bureau;  executive  com- 
mittee— Frank  R.  Daniel,  chief  engineer  Wisconsin 
Inspection  Bureau,  chairman;  H.  P.  Hempsing,  elec- 
trical superintendent  of  Wauwatosa;  Archie  Middle- 
mass,  inspector  of  Milwaukee  city  department;  W.  H. 
Snyder,  electrical  superintendent  of  Menominee  Falls; 
A.  C.  Schultz  and  William  Haig. 


Tacoma  Upheld  in  Right  to  Condemn 
Water-Power  Site 

THE  right  of  the  city  of  Tacoma  to  condemn  prop- 
erty for  the  acquisition  of  the  Lake  Cushman 
power  site  has  been  upheld  in  the  Superior  Court  by 
Judge  Wilson.  The  city  will  now  proceed  in  accord- 
ance with  an  order  of  the  court  authorizing  the  bring- 
ing of  condemnation  suits  and  will  start  without  delay 
suits  to  acquire  lands  and  other  property  which  can- 
not be  obtained  by  purchase  outright,  including  water 
rights,  dam  sites,  transmission  line  franchises  and 
other  rights.  For  the  acquisition  of  the  site  there  is 
available  $300,000. 

Attorneys  seeking  to  block  the  city's  efforts  took 
the  stand  that  the  law  provides  that  a  city  may  con- 
demn a  power  site  only  if  it  proposes  to  make  public 
use  of  the  power.  They  pointed  to  the  fact  that  if 
the  city  were  to  discontinue  the  sale  of  power  for 
toasters,  household  devices,  curling  irons,  etc.,  it 
would  have  sufficient  energy  for  lighting  purposes  for 
years  to  come.  In  handing  down  his  decision  Judge 
Wilson  said,  in  part: 

"I  cannot  agree  with  the  contention  that  the  use  of 
electricity  in  the  homes  of  the  inhabitants  of  the 
city  for  heating,  toasters,  carpet  sweepers,  curling 
irons  and  the  like  is  not  a  public  use  in  the  light 
of  the  rapid  development  of  electrical  uses  of  the 
present  day,  nor  do  I  think  there  is  such  a  showing 
of  the  commingling  of  public  and  private  uses  as 
would  preclude  the  petitioner's  right  to  condemn." 


American  Capital  to  Finance  Swiss 
Railway  Electrification 

COMPLETE  electrification  of  the  federal  railway 
system  of  Switzerland  within  the  next  twenty  years 
is  included  in  a  comprehensive  hydro-electric  develop- 
ment program  laid  out  by  the  Swiss  government.  Elec- 
trification of  two  railroad  divisions,  one  from  Luzerne 
to  Bellinzona  and  one  from  Berne  to  Domodossola,  Italy, 
was  recently  completed  and  operation  has  begun,  while 
the  work  on  two  others  is  now  under  way.  At  the 
Swiss  Consulate  in  New  York  it  was  stated  that  the 
plan  contemplates  full  electrification  of  all  main  lines 
within  six  or  seven  years,  and  branch  roads  of  the 
second  and  third  class  are  to  follow  within  the  time 
limit  set.  Extensive  hydro-electric  developments  have 
been  made,  and  others  are  projected,  as,  in  addition  to 
supplying  energy  for  the  operation  of  the  railroads,  the 
Swiss  government  expects  to  export  a  considerable 
amount  of  power,  a  limited  quantity  of  which  is  now 
sold  in  northern  Italy. 

A  good  share  of  the  financing  and  purchasing  of  sup- 
plies will  be  done  in  the  United  States.  The  proceeds 
of  the  Swiss  loan  of  $25,000,000  offered  here  last  July 
were  used  in  connection  with  the  program,  about  two- 
thirds  of  the  amount  having  been  spent  in  America  for 
the  purchase  of  electrical  equipment  and  machinery  and 
of  raw  material. 

Further  Swiss  government  financing  in  the  American 
market  to  the  extent  of  approximately  $75,000,000  for 
the  same  purpose  is  anticipated  in  the  next  twelve  or 
eighteen  months.  No  definite  arrangement  has  been 
made,  although  a  financial  operation  involving  the  sale 
of  $25,000,000  in  bonds  may  be  expected  in  the  course 
.  of  the  next  two  or  three  months. 
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Consulting  Engineers  Take  No  Action 
on  Joining  Federation 

y\T  ITS  annual  meeting,  held  in  New  York  on  Jan.  17, 
I\.  the  American  Institute  of  Consulting  Engineers,  in 
accordance  with  the  recommendations  of  the  investigat- 
ing committee,  voted  to  take  no  action  at  this  time 
toward  joining  the  Federated  American  Engineering 
Societies.  While  the  consulting  engineers  will  remain 
independent  for  the  present  it  will  be  their  policy  to 
co-operate  with  other  engineering  bodies,  and  the  action 
does  not  preclude  their  affiliation  with  the  Federation  at 
some  time  in  the  future. 

In  a  paper  entitled  "Engineering,  Past  and  Future," 
by  Col.  George  D.  Snyder,  the  trend  of  engineering  prac- 
tice was  reviewed,  and  arnong  other  things  a  large 
volume  of  engineering  work  along  the  lines  of  railroad 
electrification  and  hydro-electric  development  was  pre- 
dicted. 

To  fill  vacancies  occurring  in  the  council  Allen  Hazen 
of  New  York,  Morris  Knowles  of  Pittsburgh  and  Charles 
W.  Leavitt  of  New  York  were  elected  for  the  ensuing 
year. 


Power  Engineers  Affiliate  with  New 
England  N.  E.  L.  A.  Division 

CLOSER  relations  with  the  New  England  Division  of 
the  National  Electric  Light  Association  have  been 
established  by  the  New  England  Association  of  Central 
Station  Power  Engineers,  an  organization  which  has 
intensively  studied  the  pi'oblems  of  commercial  power 
service  in  the  Northeast  for  the  last  six  years.  At  a 
meeting  of  the  power  engineers  on  Jan.  5  it  was  voted 
to  become  a  standing  committee  of  the  Power  Sales 
Bureau  of  the  New  England  Division  for  the  gathering 
and  discussion  of  power  sales  data.  This  plan  enables 
the  organization  of  the  power  engineers'  association 
to  continue  to  function  efficiently  and  avoids  duplica- 
tion of  work  within  this  geographical  division  of  the 
N.  E.  L.  A. 

V.  M.  F.  Tallman  is  chairman  of  the  power  engi- 
neers' organization  and  John  West  is  chairman  of  the 
power  sales  bureau  of  the  New  England  Division. 
It  is  expected  that  through  the  above  affiliation  the 
divisional  membership  of  the  N.  E.  L.  A.  will  share  the 
benefits  and  participate  in  the  work  of  the  power  engi- 
neers' association  through  the  distribution  and  anal- 
ysis of  data  and  papers  from  time  to  time  in  advance 
of  the  divisional  conventions. 


October's  Energy  Output  100,000,000 
Kw.-Hr.  Ahead  of  September's 

FIGURES  of  electrical  generation  by  public  utilities 
for  the  month  of  October  have  just  been  issued  by 
the  United  States  Geological  Survey.  They'  show  a 
total  of  3,73.3,304,000  kw.-hr.  as  compared  with  3,624,- 
279,000  kw.-hr.  for  September.  Hydro-electric  genera- 
tion was  21,000,000  kw.-hr.  ahead  of  September,  the 
October  figure  being  1,337,079,000  kw.-hr.  Unlike  the 
central-station  statistics  published  monthly  by  the  Elec- 
trical World,  the  figures  of  the  Geological  Survey 
include  electric  railways. 

Average  daily  production  of  electricity  in  kilowatt- 
hours  by  public  utility  plants  for  the  finst  ten  months 
of  the  year  was  as  follows:  January,  124,700,000; 
February,  119,800,000;  March  120,700,000;  April,  119,- 
100,000;    May,    115,600,000;    June,    118,800,000;    July, 


116,800,000;  August,  119,500,000;  September,  120,800,- 
000  and  October,  120,400,000.  The  total  output  for  the 
ten-month  period  from  January  to  October,  1920,  was 
36,484,000,000  kw.-hr.,  an  increase  of  15.8  per  cent  over 
1919. 

The  output  for  October,  1920,  involved  the  consump- 
tion of  more  than  3.160,000  tons  of  coal,  more  than 
1,150,000  barrels  of  fuel  oil  and  2,370,000,000  cu.ft. 
of  gas. 

Central  Maine  Power  Acquires  More 
Properties 

PERMISSION  has  been  granted  to  the  Central  Maine 
Power  Company  by  the  Maine  Public  Utilities  Com- 
mission to  take  over  and  consolidate  with  its  organiza- 
tion eight  electric  light  and  power  companies,  with  a 
combined  capitalization  of  more  than  $2,000,000.  The 
companies  to  be  merged  are  the  Hartland  Electric  Light 
&  Power  Company,  Newport  Light  &  Power  Company, 
Union  Light  &  Power  Company,  Waldoboro  Water,  Elec- 
tric Light  &  Power  Company,  Solon  Electric  Light 
Company,  Wiscasset  Electric  Light  &  Power  Company, 
Brunswick  &  Bath  Light  &  Power  Company  and  the 
Penobscot  Bay  Electric  Company,  with  exception  of  the 
gas  plant  of  the  last-noted  organization  at  Belfast. 

About  six  months  ago  the  Central  Maine  secured  a 
majority  interest  in  the  public  utilities  controlled  by 
W.  S.  Bird  and  H.  J.  Chisholm.  These  included  the 
Oxford  Electric  Company,  the  Knox  County  Electric 
Company,  and  an  interurban  trolley  property. 


Boston  Jobbers  Co-operate  for  Home 
Beautiful  Exposition 
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1EADING  electrical  supply  jobbers  at  Boston  have 
-/  agreed  to  occupy  a  centralized  space  at  a  "Home 
Beautiful"  exposition  to  be  held  in  the  Mechanics'  Building 
in  that  city,  April  16  to  30,  under  the  direction  of  Chester 
I.  Campbell,  and  about  $8,000  has  been  appropriated  to  make 
the  electrical  side  of  the  show  a  success.  The  purpose  of 
the  exhibition  will  be  to  encourage  the  use  of  improved 
furnishings  and  devices  in  the  home.  No  electrical  products 
will  be  sold  at  retail,  but  all  jobbers  exhibiting  will  direct 
inquiries  to  proper  retail  channels.  The  electrical  display 
will  be  one  of  the  best  ever  staged  in  Boston.  At  a  meeting 
last  week  in  the  office  of  F.  S.  Price,  president  Pettingell- 
Andrews  Company,  Boston,  Miss  Lola  Fisher,  leading  lady 
of  the  "Honors  Are  Even"  company,  then  playing  in  Boston, 
drew  by  lot  the  space  location  for  the  jobbers'  exhibits, 
which  proved  to  be  one  of  the  best  in  the  hall. 


January  22,  1921 


ELECTRICAL    WORLD 


227 


Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Technical  Advertising  to  Be  Taught 
at  Ames. — Courses  in  technical  adver- 
tising arranged  especially  for  engineer- 
ing students  are  being  offered  by  the 
Iowa  State  College  at  Ames.  The  aim 
is  to  prepare  engineering  students  to 
take  hold  of  advertising  problems  in 
the  technical  field. 

Telephony  in  Sweden. — In  Sweden, 
which  has  the  I'eputation  of  being  from 
a  telephonic  point  of  view  the  best  de- 
veloped country  in  Europe,  a  200-pair 
cable  similar  to  that  which  runs  from 
New  York  City  to  Buffalo  is  about  to 
be  installed  by  the  Western  Electric 
Company,  which  has  sent  three  of  its 
cable  experts  to  the  Scandinavian  king- 
dom to  direct  the  work.  The  cable  will 
run  from  Stockholm  on  the  east  coast 
to  Gothenburg'  on  the  west  coast,  a  dis- 
tance of  about  400  miles,  and  will  pass 
through  five  or  six  large  towns.  It  will 
have  full  repeater  equipment. 

Hydro-Electric  Progress  in  New 
Zealand. — The  extensive  hydro-electric 
program  on  which  the  government  of 
New  Zealand  purposes  to  spend  about 
£20,000,000  for  generating  plants  and 
transmission  lines  is  beginning  to  get 
under  way.  The  government  already 
has  a  big  station  in  operation  at  Lake 
Coleridge,  which  has  proved  a  finan- 
cial success,  and  preliminary  work  has 
been  done  on  another  great  station  to 
be  built  at  Manganhoe,  near  Welling- 
ton. This  is  intended  as  the  first  sec- 
tion of  a  complete  system  of  trans- 
mission lines  in  the  North  Island.  Only 
500,000  hp.,  however,  is  estimated  to 
be  available  in  this  island  as  compared 
with  nearly  twenty  times  as  much  in 
the    South    Island. 

An  Unusual  Report  to  a  State  Com- 
mission.— The  following  "return"  was 
sent  to  one  of  the  New  England  public 
utility  commissions,  written  in  pencil 
on  ruled  letter  paper  by  the  owner  of  a 
small  public  service  plant:  "Public 
Utility  Conimis.  Dear  Sir:  Find  in- 
closed Rates  charged  for  Electric  Light 
Current  used  by  what  few  people  there 
are  on  my  Circuit:  15c.  Pr.  Killei-wot, 
$12  a  year  for  Street  Lights  and  there 
is  18  of  those.  Operating  expenses  for 
Last  year,  $650.00  and  amt.  of  current 
used  $650,00.  I  don't  run  this  plant 
for  a  business  as  I  have  a  General 
Store  and  am  Postmaster,  also  run 
Picture  Show  here,  so  you  see  I  have  to 
have  light,  and  I  have  taken  on  a  few 
other  to  help  Pay  running  Expenses. 
There  are  20  Houses  and  Stores  on 
Circuit  beside  my  own.  Yours  Truly, 
.  P.  S.  There  is  no  Com- 
pany to  it  and  have  never  bin  Incor- 
porated." 


Eliminating    the    Question    Asker. — 

"While  the  field  for  the  larger  electric 
signs  has  been  very  successfully  cov- 
ered," the  Edison  Monthly  remarks, 
"resulting  in  the  use  of  these  signs 
for  almost  evei-y  purpose  where  signs 
are  required,  the  field  for  the  small 
electric  sign  for  interior  use  has  only 
just  started  to  be  developed."  In 
hotels,  railway  stations,  theaters  and 
public  buildings  of  all  kinds  these 
signs  are  being  multiplied.  Uniting 
the  two  most  desirable  features  of  a 
directional  sign,  conspicuousness  and 
ornament,  their  advantages,  more  es- 
pecially in  dark  corners,  over  painted 
signs  are  indisputable.  A  statistician 
might  find  employment  in  estimating 
how  many  million  questions  and  an- 
swers they  cause  to  remain  unspoken 
in  the  course  of  a  week  or  a  year. 

Advertising  the  Public  Service  Com- 
mission.— The  Public  Utilities  Commis- 
sion of  Idaho  has  issued  an  order  re- 
quiring every  public  utility  operating 
in  that  state  to  post  notices  to  be 
furnished  by  the  commission  reading  as 
follows:  "Notice  to  the  Public— The 
I^ublic  Utilities  Commission  has  juris- 
diction over  (1)  boat,  (2)  electric 
power,  (3)  express,  (4)  gas,  (5)  rail- 
road, (6)  sleeping-car,  (7)  street-rail- 
road, (8)  telegraph,  (9)  telephone,  (10) 
water,  (11)  warehouse,  (12)  wharf, 
rates,  service  and  regulations,  except 
those  of  cities  and  villages  and  mutual 
companies.  If  you  have  any  question, 
complaint  or  suggestion  as  to  any  rate 
or  fare  charged,  or  as  to  the  kind  or 
adequacy  of  any  service  furnished,  or 
as  to  the  scope  or  effect  of  any  regula- 
tion or  rule,  please  inform  the  commis- 
sion. We  can  help  you  only  when  we 
know  your  needs.  Address,  telephone 
or  call  on  Public  Utilities  Commission, 
Boise,  Idaho." 

Hydro-Electric  Project  at  Elephant 
Butte  Dam. — A  scheme  is  on  foot  to 
bring  about  the  production  of  33,000 
hp.  in  electrical  energy  by  the  construc- 
tion of  three  power  plants  on  the  Rio 
Grande — one  at  the  Elephant  Butte 
Dam,  one  at  Tortugas  and  one  at 
Canutillo.  These  plants,  according  to 
the  promoters  of  the  project,  can  be 
built  for  $4,000,000,  will  pay  for  them- 
selves in  less  than  ten  years  and  there- 
after will  produce  a  net  revenue  ex- 
ceeding $500,000  a  year.  The  Elephant 
Butte  Dam  was  completed  under  the 
auspices  of  the  United  States  Reclama- 
tion Service  in  1916  at  a  cost  of  $10,- 
000,000  and  has  provided  irrigation  for 
approximately  80,000  acres  of  land.  The 
proposal  now  submitted  to  the  Reclama- 
tion Service  is  that  if  the  United  States 
will  build  a  canal  designed  to  double 
the  present  extent  of  the  irrigation  dis- 
trict, the  farmers  of  the  territory  to 
be  developed,  in  New  Mexico  and 
Texas,  will  finance  and  build  the  power 
system  and  furnish  power  to  the  gov- 
ernment for  the  purposes  of  the  proj- 
ect at  cost.  The  city  of  El  Paso  will 
extend  the  canal  to  its  boundaries  and 
pay  for  its  share  of  the  benefits  to  be 
derived  from  carrying  out  the  plan 
described. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Recent  Institute  Meetings. — On  Mon- 
day last,  Jan.  17,  the  Vancouver  (B.  C.) 
Section,  A.  I.  E.  E.,  listened  to  a  paper 
by  E.  E.  Walker  on  "Electrical  Energy 
Rates."  The  speaker  at  the  Pittsfield 
(Mass.)  Section  meeting  on  Thursday 
evening  last,  Jan.  20,  was  B.  R.  Baum- 
gardt,  whose  topic  was  "On  the  Fron- 
tiers of  the  Universe,  or  an  Evening 
with  the  Stars." 

Coming  Institute  Meetings. — The  sub- 
ject of  the  meeting  of  the  Chicago  Sec- 
tion, A.  I.  E.  E.,  to  be  held  on  Monday 
next,  Jan.  24,  will  be  "Research,  a  Na- 
tional Issue  and  How  to  Meet  It  in  a 
Practical  Way."  On  Feb.  28  this  sec- 
tion will  discuss  "Dependence  of  Aerial 
Transport  on  Electricity."  The  Port- 
land (Ore.)  Section  will  meet  on  Mon- 
day, Feb.  7,  when  George  Meyers  will 
give  an  address  on  "Public  Utility  Fi- 
nancing." 

St.  Louis  Section,  A.  I.  E.  E. — This 
section  has  elected  as  ofl^cers  for  the 
year  1921  J.  L.  Woodruff  of  the  Cen- 
tury Electric  Company  as  chairman 
and  Walter  H.  Millan  of  the  Union 
Electric  Light  &  Power  Company  as 
secretary.  The  chairmen  of  the  prin- 
cipal committees  are:  C.  C.  Robinson, 
meetings  and  papers;  Stanley  Stokes, 
membership,  and  C.  H.  Lankford,  enter- 
tainment. Members  of  the  section  in- 
tend to  nominate  H.  W.  Eales,  chief 
electrical  engineer  of  the  Union  Elec- 
tric Light  &  Power  Company,  for  vice- 
president  of  their  district. 

Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

Western  Association  of  Elijrtrical  Inspect- 
ors— Detroit,  Jan.  25-27.  (For  pro- 
gram see  issue  of  Jan.  1.  page   58.) 

American  Institute  of  Electrical  Engineers 
— Chicago  Section.  Jan.  24;  Portland 
(Ore.)    Section.  Feb.   7. 

Association  of  Municipal  Electrical  Utilities 
of  Ontario — Toronto,  Jan.  27  and  28. 

Association  of  Iron  and  Steel  Electrical  En- 
gineers— Birmingham  Section,  Jan.  27  ; 
Philadelphia  Section.  Feb.  5  ;  Cleveland 
Section,  Feb.  14. 

Indiana  Engineering  Society — Indianapolis. 
Jan.  27  and  28.  ( For  program  see 
issue  of  Jan.  15,  page  168.) 

.\.  I.  E.  E.  (New  York  Section)  and  A.  S. 
M.  E,  (Metropolitan  Section) — Xew 
York,  Jan.  28. 

Institute    of   Radio    Engineers — New    York. 

Feb.  2. 
Florida     Engineering      Society  —  Lakeland, 

Fla.,   Feb.    7    and    8. 
.\.    I.    E.    E..    A.    S.    M.    E.    and    A.    S.    C.   E. 

(joint  meeting) — Boston,  Feb.   8. 
New    Mexico    Electrical    Association — Albu- 

querciue.    Feb.    14   and    15. 
American    Institute    of    Mining    and    Metal- 
lurgical    Engineers — New     York.     Feb. 

14-17. 
.\.     I.    E.    E. — Midwinter    convention.    New 

York,    Feb.    16-18.       (For    program    see 

issue  of  Jan.   8.  page  111.) 
American      Physical      Society — New      York. 

Feb.  25  and  26, 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Inefficient  Operation. — Necessity  for 
an  electric  plant  to  shut  down  a  part 
of  its  service  in  order  to  furnish  re- 
quired energy  for  another  service  divi- 
sion can  only  be  the  result  of  inefficient 
operation,  in  the  opinion  of  the  North 
Dakota  Board  of  Railroad  Commis- 
sioners, where  the  plant  is  made  up  of 
two  generating  units  rated  at  75  kw. 
and  50  kw.  and  the  highest  load  ever 
reached  was  75  kw.  and  the  average 
peak  not  more  than  50  kw.  or  60  kw. 

Discontinuance  of  Steam-Heating 
Service  Without  Sufficient  Notice  Pro- 
hibited.— The  Winona  Electric  Light  & 
Water  Company  having  asked  permis- 
sion to  increase  its  rates  for  steam 
heating  or  else  to  abandon  its  heating 
service,  the  Indiana  Public  Service 
Commission  ordered  the  service  con- 
tinued and  the  rates  increased,  declar- 
ing that  inasmuch  as  the  application 
had  not  been  filed  until  the  middle  of 
August  and  the  hearing  was  approxi- 
mately thirty  days  thereafter  it  was 
not  only  difficult  and  expensive  but  in 
some  cases  would  be  impossible  for 
customers  to  substitute  individual  heat- 
ing plants   before  cold  weather. 

Where  Electric  Heating  Service  Is 
Discriminating. — In  denying  a  petition 
from  the  Idaho  Power  Company  to 
make  a  change  in  the  application  of 
rate  schedules  applied  to  domestic  and 
commercial  air  and  water  heating  the 
Idaho  Public  Utilities  Commission  as- 
serted that  the  continuation  of  electric 
heating  service  would  be  discriminatory 
if  the  installation  required  to  carry  the 
heat  load  were  demanded  by  other  types 
of  service  and  the  heating  service  could 
not,  because  of  its  cost,  be  supplied  at 
less  than  a  prohibitory  rate.  An  in- 
crease in  electric  heating  rates  was 
held  to  be  equitable  where  the  service 
was  originally  offered  and  accepted  in 
competition  with  coal  and  the  cost  of 
coal  had  greatly  increased  since  that 
time. 

Cost  of  Fuel  Affects  Rate  Fixing  in 
North  Dakota.— The  North  Dakota 
Board  of  Railroad  Commissioners  re- 
cently granted  substantial  increases  in 
electric  rates  to  the  Union  Light  & 
Power  Company  at  Fargo,  the  Red 
River  Power  Company  at  Grand  Forks 
and  the  Northern  States  Power  Com- 
pany at  Minot.  In  handing  down  its 
c'ecision  in  the  first-mentioned  case, 
which  has  been  reversed  by  the  District 
Court  and  the  case  appealed  to  the 
Supreme  Court,  the  commission  said: 
"The  commission  appreciates  and  ap- 
proves the  purpose  of  this  company  of 
endeavoring  to  make  a  saving  by  secur- 
ing at  present  prices  the  coal   it  shall 


require  for  the  ensuing  nine  months. 
While  it  is  not  inclined  to  grant  sur- 
charges as  a  general  principle,  it  is  fully 
of  the  opinion  that  the  emergency  con- 
dition presented  by  this  case  is  such  as 
to  require  immediate  action.  The  com- 
mission is  in  favor  of  the  application  of 
a  surcharge  inasmuch  as  it  is  disin- 
clined at  this  time  to  make  any  change 
in  the  rate  structure  and  steps  on  the 
present  existing  rates.  The  commis- 
sion requires  that  the  company  exer- 
cise the  best  judgment  possible  in  the 
purchase  of  its  coal,  that  it  profit  at  all 
times  and  whenever  possible  by  ade- 
quate coal  for  its  purposes  at  the  low- 
est possible  cost,  and  that  it  use  every 
effort  possible  to  secure  its  required 
fuel  as  near  the  point  of  consumption 
as  possible  in  order  to  effect  a  saving 
in  the  freight  charges." 

Thirty  per  Cent  Surcharge  to  Cover 
Transition   Period   of   Municipal    Plant. 

— The  city  of  Oconomowac,  Wis., 
having  decided  to  abandon  the  opera- 
tion of  its  steam-electric  generating 
plant  and  to  purchase  all  its  electri- 
cal energy  from  a  high-tension  trans- 
mission line  in  the  neighborhood,  ap- 
plied recently  to  the  Wisconsin  Rail- 
road Commission  for  authority  to  in- 
crease its  rates  30  per  cent  during  the 
period  that  will  elapse  before  the 
change  can  be  completed,  after  which 
rates  will  once  more  be  adjusted.  Ac- 
cording to  the  operating  statement  for 
the  six  months  ended  Aug.  31,  1920,  as  i 
adjusted  by  tha  commission,  the  city ' 
had  suffered  a  deficit  of  $3,281  before 
taking  into  account  any  depreciation 
charges  or  tax  assessments.  The  com- 
mission on  the  showing  granted  the  re-  ^ 
quested  temporary  surcharge,  allowing 
it  to  be  applied  to  minimum  as  well  as 
to  all   other  bills. 

Municipal  Plant  Not  Free  from  Need 
for  Depreciation  Reserve. — In  granting 
to  the  city  of  Independence  permission 
to  raise  its  rates  for  electrical  energy 
from  7  cents  to  10  cents  within  and 
from  10  cents  to  13  cents  without  the 
municipal  boundaries,  the  Public  Ser- 
vice Commission  of  Missouri  took  issue 
with  the  contention  that  a  municipal 
plant  does  not  need  to  have  a  depre- 
ciation fund.  "The  same  necessity  for 
a  depreciation  fund  with  which  to  make 
replacements  exists  with  reference  to 
a  municipal  plant  as  in  a  private  plant," 
the  commission  declared,  "and  it  is  the 
practice  to  consider  the  necessity  for 
such  a  reserve  in  fixing  the  rates  of  a 
municipal  plant.  It  is  a  good  business 
policy  to  treat  a  municipal  plant  as  an 
enterprise  separate  and  distinct  from 
the  municipality  itself  and  to  have  ac- 
counts kept  accordingly.  If  this  policy 
is  followed,  the  city  should  pay  the 
utility  at  a  reasonable  rate  for  all  serv- 
ice rendered  the  city,  in  order  to  avoid 
unjust  discrimination  in  favor  of  the 
taxpayers  of  the  city  as  against  con- 
sumers. The  utility,  in  turn,  should 
pay  the  city  a  reasonable  amount  to 
cover  local  taxes  and  interest  on  the 
city's  equity  in  the  property,  in  order 
to  avoid  unjust  discrimination  in  favor 
of  the  consumers  as  against  the  tax- 
payers." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Definition    of    "Proximate    Cause." — 

"Proximate  cause,"  declared  the  Court 
of  Civil  Appeals  of  Te.xas  in  a  recent 
damage  suit,  "is  that  which  in  a  natu- 
ral and  continuous  sequence,  unbroken 
by  any  new  independent  cause,  produces 
the  event,  without  which  the  event 
would  not  have  occun-ed,  it  not  being 
necessarily  the  cause  which  by  meas- 
ure of  space  or  time  stands  next  in 
proximity  to  the  occurrence."  (225  S. 
W.  421.)* 

Utility  Company  May  Sue  to  Estab- 
lish Fair  Rate.— Holding  that  the  Pub- 
lic Service  Commission  has  no  power  to 
make  an  order  fixing  a  rate  in  excess 
of  the  statutory  maximum,  even  though 
the  statutory  rate  has  been  adjudged 
confiscatory  and  void,  the  New  York 
Supreme  Court  (special  term,  Kings 
County)  has  also  declared,  in  Morrell 
vs.  Brooklyn  Borough  Gas  Company, 
that  under  such  circumstances  the  com- 
pany may  not  resort  to  the  common- 
law  right  of  owners  of  public  utilities 
within  reasonable  limits  to  fix  their  own 
prices  for  services  rendered,  but  may 
bring  an  action  in  equity  to  establish 
a  fair  rate  binding  on  public  officers  and 
consumers.  It  is  an  error  to  take  the 
position  that  courts  may  determine  that 
a  rate  is  too  low  to  be  fair  to  the  com- 
pany or  is  too  high  to  be  fair  to  the 
consumer  but  cannot  determine  the 
rate  that  will  be  fair  to  both.  (184  N. 
Y.  S.  651.) 

Climbing  Decayed  Pole  Not  Neces- 
sarily Negligent  Act  on  Part  of  Line- 
man.— Failure  of  a  lineman  to  examine 
a  pole  before  climbing  it  does  not  nec- 
essarily constitute  contributory  negli- 
gence, that  being  a  question  for  the 
jury,  according  to  the  decision  of  the 
Supreme  Court  of  New  Hampshire  in 
Record  vs.  Manchester  Traction,  Light 
&  Power  Company.  The  company,  ap- 
pealing from  a  verdict  for  the  plain- 
tiff, had  held  that  inspection  of  the 
poles  had  been  turned  over  to  the  line- 
men generally,  the  company  being  thus 
absolved  from  responsibility  for  their 
condition.  Evidence  showed  that  it 
was  the  practice  of  the  company  to 
delegate  linemen  to  inspect  poles  once 
a  year,  and  the  Supreme  Court  held 
that  the  lineman  in  the  case  under  re- 
view had  a  right  to  assume  the  safety 
of  the  pole  on  which  he  was  to  work 
if  it  appeared  sound  and  that  the  com- 
pany was  responsible  for  failure  of  the 
inspecting  lineman  previously  to  con- 
demn the  pole,  as  he  should  have  done. 
(Ill  At.  629.) 


•The  left-hand  numbers  refer  to  the  vol- 
ume and  the  right-hnnd  numbers  to  the 
page  of  the  National  Reporter  System. 
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Men  of  the  Industry 

Changes  in  Personnel,  Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Homer  Eldredge  Niesz,  by  appoint- 
ment of  President  Samuel  Insull  on 
Jan.  7,  has  become  manager  of  indus- 
trial relations,  in  charge  of  the  new 
industrial    relations   department   of   the 


Commonwealth  Edison  Company,  Chi- 
cago. Mr.  Niesz  is  a  member  of  that 
group  of  electric  central-station  men 
of  the  United  States  to  whom  the  term 
"well  known  and  well  liked"  may  be 
truthfully  applied.  He  was  born  at 
Canton,  Ohio,  and  was  graduated  from 
Mount  Union  College  in  1886.  Soon 
afterward  he  went  to  Chicago  and  was 
engaged  in  electrical  work  as  a  wire- 
man.  In  1888  he  became  connected 
with  the  Chicago  Edison  Company, 
since  succeeded  by  the  Commonwealth 
Edison  Company.  For  some  years  he 
was  assistant  superintendent  of  con- 
struction, and  in  1899  he  was  advanced 
to  be  assistant  to  Louis  A.  Ferguson, 
then  general  superintendent  and  now 
vice-president  of  the  company.  On 
July  15,  1909,  Mr.  Niesz  was  made  man- 
ager of  the  Cosmopolitan  Electric  Com- 
pany of  Chicago.  Returning  to  the 
Commonwealth  Edison  Company  in 
1913,  when  the  Cosmopolitan  company 
was  absorbed,  he  became  secretary  of 
the  advisory  committee  and  of  th; 
budget  and  expense  committee.  On 
April  1,  1919,  he  was  appointed  as- 
sistant to  V^ice-president  Ferguson,  a 
position  he  has  now  resigned  to  take 
up  his  new  work.  Mr.  Niesz  has  been 
active  and  effective  in  many  directions. 
He  has  been  active  in  the  National 
Electric  Light  Association  for  years, 
his  memorable  "question  box"  having 
been  presented  at  the  Denver  conven- 
tion of  1905.     He  was  manager  of  the 


Chicago  Electrical  Show  for  several 
years  and  in  1911  was  president  of  the 
Electric  Club  of  Chicago.  In  1913  he 
was  chairman  of  the  Chicago  Section 
of  the  Electric  Vehicle  Association,  and 
in  1914-1915  he  served  as  reigning 
Jupiter  of  the  Jovian  Order,  then  a 
large,  influential  and  prosperous  na- 
tional society  of  electrical  men.  Mr. 
Niesz  is  a  member  of  a  number  of 
clubs  and  societies  other  than  those 
mentioned,  and  he  has  written  maga- 
zine articles  relating  to  technical  sub- 
jects and  public  utility  problems.  He 
is  a  man  of  ability  and  versatility,  with 
a  genius  for  friendship  and  conciliation 
which  should  stand  him  in  good  stead 
in  the  wide  field  of  usefulness  now 
opening  before  him. 

W.  L.  Hillin,  chief  engineer  of  the 
Galveston  (Tex.)  Electric  Company, 
has  resigned  and  is  now  engaged  in  the 
automobile  business  at  Navasota,   Tex. 

M.  B.  Wheeler,  who  recently  resigned 
from  the  Dakota  Gainaday  Company  of 
Sioux  Falls,  S.  D.,  was  from  1916  to 
1920  associated  with  the  American 
Utilities  Company  of  Grand  Rapids, 
Mich.,  being  active  as  commercial  agent 
with  the  company's  largest  subsid- 
iary, the  Wisconsin-Minnesota  Light  & 
Power  Company,  with  general  offices  in 
Eau  Claire,  Wis.  Prior  to  that  time 
Mr.  Wheeler  was  general  sales  man- 
ager  of  the   Tel   Electric   Company   of 


W.  G.  Vincent,  Jr.,  who  has  recently 
been  promoted  to  the  position  of  ex- 
ecutive engineer  of  the  Pacific  Gas  & 
Electric  Company  of  San  Francisco,  will 
have  charge  of  all  studies  made  by  the 
engineers  of  that  company  which  per- 
tain to  the  economic  factors  affecting 
its  construction  program,  operation, 
valuation  and  rate  making.  Mr.  Vincent 
was  born  in  Louisiana  in  1882  and  was 
graduated  from  Tulane  University,  New 
Orleans,  in  1902  and  from  Cornell  Uni- 
versity in  1904.  He  was  first  employed 
by  the  Telautograph  Company  to  con- 
duct its  activities  in  San  Francisco,  re- 
signing in  1905  to  become  assistant 
electrical  engineer  of  the  Ocean  Shore 


Houston,  Tex.,  and  was  prominent  in 
electrical  activities  in  the  South.  Mr. 
Wheeler  is  planning  to  enter  the  com- 
mercial side  of  electrical  utility  work. 
His  address  for  the  present  is  Hotel 
Carpenter,  Sioux  Fa'ls,  S.  D. 


Railway  of  San  Francisco.  From  1907 
to  1909  he  engaged  in  consulting  prac- 
tice with  Dean  C.  L.  Cory  of  the  Uni- 
versity of  California,  and  during  1909 
and  1910  he  was  superintendent  of  the 
power  and  light  works  of  the  Univer- 
sity of  California.  In  1911  and  1912 
he  was  employed  by  the  J.  G.  White 
Company  as  valuation  engineer,  being 
aftei-ward  transferred  to  the  Pacific 
Gas  &  Electric  Company  as  valuation 
engineer,  a  position  he  held  until  his 
recent  preferment.  Mr.  Vincent  has 
been  very  active  in  association  work 
during  the  past  few  years  and  has  just 
completed  a  term  as  chaiiTiian  of  the 
San  Francisco  Section  of  the  American 
Institute  of  Electrical  Engineers. 

P.  D.  Gardner,  formerly  in  charge  of 
the  new-business  department  of  the 
Public  Service  Electric  and  Gas  com- 
panies in  Jersey  City,  N.  J.,  has  been 
appointed  agent  for  the  two  companies 
r.t  Bayonne,  N.  J. 

E.  A.  Palmer  has  been  appointed 
manager  of  the  railway  division  of  the 
San  Francisco  office  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany. 

AVilliam  Baum,  consulting  industrial 
engineer  with  the  Holeproof  Hosiery 
Company,  formerly  in  charge  of  the 
operating  research  bureau  of  the  Mil- 
waukee Electric  Railway  &  Light  Com- 
pany, opened  a  consulting  practice  in 
Chicago  on  Jan.  3  as  William  Baum  & 
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Company,  industrial  engineers.  The 
firm  will  specialize  in  the  development 
of  industrial  manasjement  systems  and 
the  betterment  of  industrial  relations. 
Prior  to  Mr.  Baum's  coimection  with 
the  Milwaukee  Railway  &  Light  Com- 
pany he  was  for  two  years  dean  of  the 
School  of  Engineering-  of  Milwaukee 
and  for  thirteen  years  electrical  engi- 
neer and  European  representative  of 
the   General    Electric    Company. 

F.  N.  Averill,  president  of  the  Fobes 
Supply  Company,  electrical  jobber  with 
branches  in  Portland  and  Seattle,  has 
been  appointed  chairman  of  the  finance 
committee    of    the    recently    organized 


Northwest  Electrical  Service  League. 
Mr.  Averill  is  well  known  in  the  North- 
west owing  to  his  active  interest  in 
association  work.  Recently  he  pur- 
chased for  the  Fobes  Supply  Company 
the  Holabird  Electrical  Company,  San 
Francisco. 

Charles  S.  Voorhees,  who  has  been 
associated  with  the  sales  organization 
of  the  Western  Electric  Company  since 
November,  1895,  has  resigned  as  assist- 
ant telephone  sales  manager  to  assume 
the  duties  of  general  purchasing  agent 
of  the  Western  Union  Telegraph  Com- 
pany. Mr.  Voorhees  entered  the  West- 
em  Electric  organization  as  a  boy  in 
the  cashier's  office  in  New  York.  From 
that  position  he  worked  himself  up 
through  the  switchboard  and  telephone 
sales  departments  into  the  executive 
department  in  1908,  when  he  became 
assistant  telephone  sales  manager. 

Garnet  Blocksidge,  railway  depart- 
ment, Philadelphia  office  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  has  resigned  to  become  sales 
engineer  in  the  London  office  of  the 
Westinghouse  International  Company. 
After  graduation  from  the  Virginia 
Polytechnic  Institute  in  190G,  he  joined 
the  Westinghouse  Electric  &  Manufac- 
turing Company  as  a  graduate  student, 
remaining  at  East  Pittsburgh  until 
1912,  when  he  was  transferred  to  the 
Baltimore  office  as  salesman  in  the  rail- 
way and  light  department.  On  Jan.  1, 
1916,  he  was  sent  to  Philadelphia. 


E.  W.  Kendall,  formerly  in  charge  of 
the  Boston  office  of  Pass  &  Seymour, 
Inc.,  Solvay,  N.  Y.,  has  been  appointed 
general  sales  manager,  succeeding  F.  S. 
Baldwin,  who  recently  resigned.  Mr. 
Kendall's  experience  covers  the  electri- 
cal contracting  and  jobbing  fields.  He 
was  also  associated  with  the  Westing- 
house Electric  &  Manufacturing  Com- 
pany in  its  Buffalo  and  Syracuse  offices. 
Two  years  ago  Mr.  Kendall  joined  the 
sales  organization  of  Pass  &  Seymour, 
Inc. 

George  C.  Rough,  president  and  di- 
rector of  the  Packard  Electric  Com- 
pany, Ltd.,  St.  Catharines,  Ontario, 
Can.,  having  disposed  of  his  interest, 
has  resigned  and  terminated  his  con- 
nection with  the  company.  Mr.  Rough 
has  been  associated  with  the  Packard 
Electric  Company,  Ltd.,  for  nearly 
twenty  years  and  worked  himself  up 
from  salesman  to  chief  executive.  He 
will  be  remembered  as  a  prominent 
.Jovian,  a  member  of  several  Jovian 
congresses  and  author  of  the  French- 
Canadian  dialect  stories  which  appeared 
in  the  Jnriaii  Bulletin  before  the  war. 
He  will  soon  leave  on  a  business  trip 
to  Europe,  and  on  his  return  will  per- 
manently locate  in  Montreal,  where  he 
will  become  actively  engaged  in  elec- 
trical work. 

Charles  L.  Cadle  of  Rochester,  N. 
Y.,  has  been  appointed  State  Superin- 
tendent of  Public  Works  by  Governor 
Miller  of  New  York  State.  Mr.  Cadle 
is  a  graduate  of  the  Case  School  of 
.A.pplied  Science,  Cleveland.  He  is 
president  of  the  Clark-Cadle-Harmon 
Manufacturing  Company  of  Rochester, 
chief  engineer  of  the  New  York  State 
Railways,  chief  engineer  of  the  New 
York  &  Harlem  Railroad  Company, 
first  vice-president  of  the  American 
Electric  Railway  Association,  member 
of  the  Rochester  Engineering  Society 
and  of  the  .American  Institute  of  Elec- 
trical Engineers. 


F.  S.  Baldwin,  who  has  retired  as 
sales  manager  of  Pass  &  Seymour,  Sol- 
vay, N.  Y.,  was  recently  tendered  a 
farewell  dinner  by  B.  E.  Salisbury, 
president  of  the  company.  At  that  time 
Mr.  Baldwin  was  presented  with  a 
watch  as  a  mark  of  the  esteem  in  which 
he  is  held  by  his  associates.  E.  W. 
Kendall,  who  has  been  manager  of  the 
Boston  office  of  the  company,  succeeds 
Mr.   Baldwin   as   sales   manager. 

Frank  D.  Fagan,  who  holds  the  posi- 
tion of  vice-president  and  general  man- 
ager of  the  Edison  Storage  Battery 
Company,  came  East  from  San  Fran- 
cisco last  fall  to  take  up  those  duties. 


F.  D.  FAGAN 

Mr.  Fagan  was  born  in  California,  and 
previous  to  his  connection  with  the 
Edison  Storage  Battery  Company  he 
was  manager  of  the  lamp  department 
of  the  General  Electric  Company.  Mr. 
Fagan  is  well  known  on  the  Pacific 
Coast  for  his  activities  on  various  com- 
mittees. 


Dr.  William  Robinson,  inventor  of 
the  closed-track-circuit  semaphore  sys- 
tem for  use  on  steam  railroads,  the 
coaster  brake  on  bicycles  and  the 
Robinson  radio  truck  used  on  trolley 
cars  to  enable  them  to  get  around 
turves  and  narrow  switches,  died  Jan. 
2  in  Brooklyn,  N.  .Y.  Dr.  Robinson 
was  eighty  years  old.  In  1878  he  or- 
ganized the  Union  Electric  Signal  Com- 
pany, of  which  he  was  president,  and 
later  sold  it  to  George  Westinghouse. 
He  was  graduated  from  Wesleyan  Col- 
lege in  1868  and  at  a  later  period 
received  the  degree  of  Ph.D.  from  Bos- 
ton University. 

George  A.  Cragin,  formerly  assist- 
ant general  sales  manager  American 
Steel  &  Wire  Company,  Worcester, 
Mass.,  and  general  sales  manager  of 
the  wire  rope  division  of  the  National 
India  Rubber  Company,  Bristol,  R.  I., 
died  at  Worcester  on  Jan.  3.     He  was 


born  in  Chicago  fifty-seven  years  ago 
and  was  at  one  time  president  of  the 
Electrical  Manufacturers'  Club. 

Dr.  Alexander  ?/Iuirhead,  a  pioneer 
in  telegraphic  science,  well  known  for 
work  in  connection  with  transmission, 
retransmission  and  reception  on  subma- 
rine cables,  died  in  England  on  Dec.  13 
at  the  age  of  seventy-two.  He  was  born 
in  Scotland  and  in  early  life  did  labora- 
tory work  under  Dr.  Matthiesen  and 
work  on  electrical  standards  for  Latimer 
Clark.  In  1874  he  carried  out,  in  con- 
junction with  the  late  Herbert  Taylor, 
experiments  to  solve  the  problem  of 
duplexing  long  submarine  cables. 
They  established  the  first  ocean  system 
of  this  kind  between  Ireland  and  Nova 
Scotia  in  1878.  About  1896  Dr.  Muir- 
head  became  associated  with  Sir  Oliver 
Lodge  in  developing  the  Lodge-Muir- 
head  system  of  wireless  telegraphy.  He 
was  a  Fellow  of  the  Royal  Society. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Open  versus  Closed  Shop  Question 
Nearing  Critical  Stage 

WHILE  on  the  surface  industrial  conditions  appear  to 
be  (lull  and  quiet,  there  is  an  undercurrent  of  strife 
that  has  potential  possibilities  of  becoming  of  tremendous 
national  importance.  The  question  of  open  shop  versus 
closed  shop  is  the  point  at  issue. 

There  are  other  and  equally  important  reasons  for  the 
coming  strife  besides  the  one  just  suggested.  First,  the 
greatest  industrial  employer,  the  United  States  Steel  Cor- 
poration, refused  to  have  anything  but  an  open  shop.  This 
organization  won  out  and  in  so  doing  made  it  apparent  to 
other  large  employees  that  an  open-shop  plan  was  possible. 
Secondly,  the  courts  have  within  the  past  few  weeks  taken 
from  organized  labor  one  of  its  most  feared  weapons — the 
secondary  boycott. 

Organized  labor  has  sensed  the  situation  and  has  called  a 
meeting  for  Feb.  23  in  Washington  of  representatives  of 
109  national  and  international  unions  affiliated  with  the 
American  Federation  of  Labor  "for  the  purpose  of  con- 
sidering attacks  now  being  made  on  the  trade  union  move- 
ment." 

An  indication  of  how  the  manufacturers  are  lined  up  on 
the  subject  may  be  gained  from  the  following  resolutions, 
which  were  adopted  last  week  in  Chicago  by  a  vote  of  36 
to  27  (half  the  assemblage  voting)  of  the  National  Con- 
ference of  State  Manufacturers'  Associations: 

"It  is  recognized  as  fundamental  in  this  country  that 
all  law-abiding  citizens  or  residents  have  the  right  to  work 
when  they  please,  for  whom  they  please  and  on  whatever 
terms  are  mutually  agreed  upon  between  employee  and  em- 
ployer and  without  interference  or  discrimination  upon  the 
part  of  others. 

"We  hereby  express  our  purpose  to  support  these  funda- 
mental principles  of  the  American  plan  of  employment  by 
the  maintenance  of  the  open  shop. 

"We  urge  upon  our  members  to  secure  by  discussion  and 
education  the  active  support  of  workers,  mei'chants,  bankers 
and  professional  men  and  all  other  elements  of  their  pros- 
pective communities  in  favor  of  American  ideals  and  the 
open  shop." 

In  the  discussion  as  to  the  meaning  of  the  open  shop  the 
definition  given  by  A.  J.  Allen,  secretary  of  the  Associated 
Employers  of  Indianapolis,  seemed  to  meet  the  general  view. 
This  was  based  on  a  definition  given  in  "United  States  Bul- 
letin 46"  in  the  ease  of  a  coal  miners'  labor  dispute  a  few 
yea:  s  ago.  According  to  this  definition  the  open  shop  im- 
plies that  it  is  the  right  of  the  laborer  to  enter  into  any 
wage  contract  with  any  employer  without  regard  for  any 
union  and  that  he  may  work  in  any  plant  without  the  use 
of  a  union  card  or  woi'king  permit. 


Heavy  Sales  of  Watt-Hour  Meters 

DEMAND  for  watt-hour  meters  has  held  up  so  strongly 
that  consumers  are  being  forced  to  enter  the  market 
as  long  as  six  months  in  advance  of  their  immediate 
needs  in  order  to  insure  delivery.  The  largest  proportion 
of  the  buying,  it  is  stated,  comes  from  central  stations. 
Manufacturers  are  gradually  cutting  down  the  number  of 
their  unfilled  orders,  it  is  true,  for  production  capacity  has 
been  on  the  increase  these  past  few  months  with  better 
labor,  raw  material  and  shipping  conditions.  Then,  too, 
the  demand  for  watt-hour  meters,  while  large  at  present, 
is  naturally  not  so  great  during  the  winter  season  as  it  was 


some  time  ago.  Stocks  of  the  finished  product,  however, 
have  not  as  yet  and  will  not  for  some  time  start  to 
accumulate. 

Deliveries  vary  considerably  according  to  the  size  of 
meter  and  the  manufacturer.  On  single-phase  watt-hour 
meters  the  best  delivery  that  can  be  promised  is  six  weeks, 
and  deliveries  range  as  long  as  twelve  weeks.  Polyphase 
meters  are  quoted  from  six  to  twenty  weeks,  and  the  direct- 
current  type  from  five  to  ten  weeks.  Manufacturers  are 
steadily  increasing  their  production  and  these  figures  are 
expected  to  improve.  One  of  the  large  producers  that  was 
turning  out  only  12,000  meters  per  week,  and  even  consider- 
ably less  than  that  last  summer,  is  now  producing  at  the 
rate  of  about  20,000  meters  each  week.  The  raw  material 
supply  is  good  and  labor  conditions  are,  of  course,  favorable. 

Prices  have  held  stationary  since  increases  effective  the 
early  part  of  last  May  were  made.  Little  likelihood  of  lower 
prices  coming  about  very  soon  is  seen  as  labor  and  material 
costs  are  reported  to  remain  high.  Optimism  is  the  general 
keynote  expressed  regarding  pospects  for  good  sales  in  this 
line  throughout  1921.  If  the  building  industry  takes  a  boom 
commensurate  with  the  need  for  housing  that  exists,  meter 
sales  will  undoubtedly  be  heavy. 


Brighter  Market  for  Farm  Plants 
Foreseen  in  Northwest 

CERTAIN  jobbers  and  dealers  in  the  territory  con- 
tiguous to  Seattle  and  in  Seattle  are  making  optimistic 
statements  regarding  prospective  sales  of  farm-lighting  out- 
fits. Up  to  date,  sales  have  been  light — much  less  than 
originally  predicted — but  it  is  believed  that  a  change  for 
the  better  will  be  manifested  immediately. 

The  reason  for  this  optimism  is  that  the  farmers  in  this 
section,  sensing  the  futility  of  longer  holding  their  prod- 
uce, principally  fruit,  wheat  and  potatoes,  have  begun 
selling'  and  already  are  making  inquiries  looking  toward 
buying  farm-lighting  plants. 

The  various  outfits  have  been  well  advertised  during  the 
past  two  years  at  the  county  and  state  fail's;  the  field 
work  has  been  well  done;  nothing  remains  but  signing  the 
contracts  for  installation.  Speaking  as  a  whole,  the  job- 
bers and  dealers  are  stocked  sufficiently  to  meet  all  de- 
mands. Many  jobbers,  in  an  eff'ort  to  stimulate  sales, 
are  guaranteeing  against  any  price  reduction  prior  to 
June  1. 

Development  of  Japanese  Market 
Expected  by  Summer 

THAT  Japan  is  in  the  market  for  electrical  apparatus 
and  supplies  is  well  shown  by  the  number  of  Jap- 
anese engineers  who  have  been  traveling  through  the 
United  States  during  the  past  year,  inspecting  large  hydro- 
electric stations  and  visiting  manufacturing  companies. 
Electric  apparatus  manufacturers  and  importers  consider 
the  market  in  that  country  with  considerable  optimism  in 
view  of  the  orders  which  have  already  been  placed,  and 
particularly  because  of  several  large  propositions  for  hydro- 
electric development  and  railway  electrification  which  are 
expected  to  break  along  in  the  middle  of  this  year.  A  few 
of  these  have  been  held  up  tempoi-arily.  Specifications  on 
these  new  propositions  will  probably  be  finished  within  the 
next  few  months,  based  on  the  data  and  findings  of  the 
visiting  engineers  to  America. 
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It  is  understood  to  be  the  plan  of  the  Japanese  govern- 
ment to  take  over  the  operation  of  electrified  railways  and 
of  central  sCations,  although  no  final  word  has  been  re- 
ceived that  this  plan  has  been  consummated.  Considera- 
tion has  been  given  it  by  governmental  authorities.  One 
Df  the  plans  embraces  a  hundred-million  dollar  corporation, 
one-half  government,  the  other  half  private  capital.  At 
least  the  government  is  morally  behind  the  electrical  de- 
velopment of  the  country. 

Improvement  has  been  noted  in  the  financial  condition 
of  the  country.  Electrical  exporters  and  manufacturers 
have  reported  little  difficulty  in  getting  quick  payment  for 
goods  shipped.  Cash  on  bill  of  lading  at  the  dock  or  a 
certain  percentage  with  the  order,  more  at  the  dock,  fur- 
ther payment  on  receipt  in  Japan  and  final  remittance 
when  apparatus  is  in  operation  may  be  termed  ruling 
methods  of  payment.  There  seems  to  be  plenty  of  money 
in  the  banks  in  Japan,  but  comparatively  little  that  can  be 
pried  away  for  developments.  Conditions  in  this  respect 
are  not  so  different  from  those  existing  in  the  United  States. 
The  exchange  rate  is  considered  favorable. 


Present  Prices  of  Motors  in  Germany 

FROM  information  just  received  from  Germany  it  is  in- 
teresting to  note  the  prices  for  which  electric  motors 
are  sold  in  that  country.  These  are  given  in  marks  in 
the  table  below.  A  three-phase,  1,500-r.p.m.  motor  of  5-hp. 
capacity  is  quoted  at  1,130  marks  plus  an  addition  of  550 
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per  cent,  which,  at  an  exchange  value  of  2  cents  per  mark, 
•would  bring  the  figure  to  $146.90.  A  30-hp.  motor,  same 
rating,  at  3,600  marks,  would  be  valued  at  $504.  From  the 
speed  given  these  motors  undoubtedly  are  for  50  cycles, 
while  the  American  standard  is  60  cycles.  For  purposes  of 
comparison  a  5-hp,,  60-cycle,  1,800-r.p.m.,  three-phase,  220- 
volt  motor  of  American  make  is  being  quoted  at  about  $130, 
pulley  and  base  included.  Similarly,  a  30-hp.  motor,  also 
without  starter,  is  quoted  around  $340. 


Jobber  May  Be  Manufacturer  Under 
Excise  Tax  Change 

IN  REGULATION  47,  just  issued,  the  Bureau  of  Internal 
Revenue  places  certain  constructions  upon  the  meaning 
of  "jobber"  whereby  jobbers  may  be  put  in  the  class  of 
manufacturers  for  the  purpose  of  the  tax.  Article  7  has 
been  modified  to  provide  that  while  a  manufacturer  is  gen- 
erally a  person  who  actually  makes  a  taxable  article,  or  by 
the  combination  of  two  or  more  articles  produces  a  taxable 
article,  or  by  the  combination  of  two  or  more  articles 
produces  a  taxable  article,  under  certain  circumstances  such 
a  person  is  not  a  manufacturer  for  the  purpose  of  the  tax; 
but  that  if  a  dealer  or  jobber  owns  a  patent,  trademark,  for- 
mula or  recipe  for  a  taxable  article  and  contracts  with  an- 
other person  or  firm  for  the  manufacture  thereof,  the  con- 
tract specifying  that  the  article  can  be  manufactured  only 
for  such  dealer  or  jobber  and  that  it  will  be  sold  by  such 
dealer  or  jobber  as  the  manufacturer,  the  dealer  or  jobber 
is  held  to  be  the  manufacturer  for  the  purpose  of  the  tax. 


Furthermore,  Article  34  has  been  revised  to  permit  a 
manufacturer  who  is  also  a  retailer  to  arrive  at  an  average 
wholesale  price,  for  purposes  of  fixing  his  tax  on  his  retail 
sales,  by  taking  his  actual  wholesale  sales  for  a  given 
month  and  using  this  average  until  such  time  as  his  records 
show  a  material  change. 

These  changes  affect  certain  jobbers  of  electrical  sup- 
plies who  sell  their  own  trademarked  articles  and  certain 
manufacturers  who  retail. 


Fair  Volume  of  Commercial  Glassware 
Trade 

A  GOOD  year  ahead  is  seen  by  manufacturers  of  lighting 
glassware  for  commercial  buildings.  At  the  present 
time  the  larger  mills  are  working  full  time,  as  a 
whole,  although  some  of  the  smaller  properties  are  closed 
down  for  a  short  time.  There  is  always  a  regular  volume 
of  business  coming  through  because  of  building  changes 
and  alterations,  and  right  now  there  are  quite  a  number  of 
new  constructions  just  coming  into  the  lighting  glassware 
stage.  At  the  same  time  back  orders  are  still  running 
through  the  mills  in  fair  volume. 

The  pressure  is  off  the  buying  at  this  time,  it  is  true, 
and  the  mills  can  begin  to  make  shipment  in  two  and  three 
weeks,  depending  on  the  amount  of  special  finish  required 
on  the  glassware. 

There  is  plenty  of  labor  available,  and  raw  materials 
provide  no  delay  in  production.  The  only  exception  reported 
is  the  shoi'tage  of  natural  gas  in  certain  Mid-Eastern  states, 
necessitating  rationing  for  industrial  use.  German  clay 
is  again  on  the  market  for  use  in  making  the  melting  pots, 
the  breaking  of  which  when  domestic  clay  had  to  be  used 
caused  needless  expense  and  delay. 

Foreign  business  is  quiet,  but  is  still  holding  up  to  some 
extent. 

Metal  Market  Situation 

A  LITTLE  better  tone  is  noticeable  in  the  copper  market, 
such  that  producers  hesitate  to  quote  spot  delivery 
under  13J  cents  a  pound.  For  February,  March  and 
April  their  prices  are  from  13i  to  13J  cents.  Some  sales 
were  recently  made  for  first-quarter  delivery  at  13i  to 
13i  cents.  At  the  same  time  producers  are  unwilling  to  sell 
to  any  but  consumers,  and  the  outside  market  is  very 
desirous  of  getting  the  metal. 

The  demand  from  domestic  sources  has  improved,  and 
along  with  it  have  come  some  sales  to  Europe. 

According  to  the  United  States  Geological  Survey,  ex- 
ports of  refined  copper  for  1920  amounted  to  610,000,000  lb., 
while  there  went  into  domestic  consumption  910,000,000  lb. 
To  these  estimates  the  Sui-vey  adds  that  of  refined  copper 
stocks  on  Jan.  1,  1921,  as  684,000,000  lb. 

Lead  is  holding  a  strong  market.  Buying  was  active  a 
week  ago,  but  it  is  somewhat  off  now.  With  the  official 
price  at  4.75  cents  in  New  York,  the  outside  market  is  hold- 
ing for  5,10  to  5.20  for  prompt,  and  a  good  deal  of  the  busi- 
ness is  going  on  among  these  buyers. 


NEW  YORK  METAL  MARKET  PRICES 

—Jan   10,  1921—  —Jan    18.  1921— 

Copper                                                                               £         s      d  £          s        d 

London,  standard  spot 74         0      0  70         7         6 

Cents  per  Pound  Cents  per  Pound 

Prime  Lake 13  75  13  75 

Klcctrolytic 1 3  00- 1 3 .  25  1 3  00-  1 3 .  I2i 

Casting 12.75  12.75 

Wirr-liase 16.25  15,75 

Lea<i,  trust  price 4  75  4.75 

Antimony 5    15  5    10 

N'ickcl,  ingot 43  00  43  00 

Sheet  zinc,  f.o.b.  smelter 1 1   50  1 1   50 

Zincspot 6  00  5  95 

Tin 38  75-39.00  35  00 

Aluminum,  98to99pereent 28  30  22.50-23  50 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

1  Icavy  copper  and  wire 10  00- 10  75  II   00- 1 1   25 

Brass,  heavy 6   00     6  50  6   00-   6  50 

Brass, light 4  00-4  50  4  00-4  50 

lead,  heavy 3   50     3   75  3  75-4  00 

Zinc.oldscrap 3  00     3  25  3.00-3  25 
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The  Week 

IN  TRADE 


Prices   When   Quoted    Are   Those   Prevailing   at   the 

Opening  of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


IN  CERTAIN  parts  of  the  country,  as  reported  from  At- 
lanta, Boston  and  Chicago,  there  is  a  little  better  inquiry 
in  the  jobbing  field  and  to  a  small  extent  better  buying,  but 
in  general  the  electrical  trade  is  quiet.  Conditions  are 
reflected  in  the  labor  situation,  the  number  of  men  being 
released  inci'easing  as  the  weeks  go  by.  It  has  been  found 
necessary  for  the  largest  electrical  manufacturer  to  cut  his 
forces  about  10  per  cent  because  of  decreasing  business. 
Other  producers  have  been  cutting  forces  or  reducing  wages 
to  a  limited  extent.  At  the  same  time,  there  is  more  activ- 
ity in  the  textile  field,  and  this  has  caused  better  inquiry 
in  the  industrial  lighting  and  in  the  motor  markets. 

Prices  continue  on  a  downward  trend,  easier  quotations 
having  been  reported  on  rubber-covered  wire,  loom,  conduit, 
flexible  armored  conductor  and  insulation;  at  the  same  time 
no  radical  changes  have  been  announced.  Stocks  are  being 
kept  only  up  to  day-by-day  demand,  and  this  is  done  with 
ease  except  in  the  case  of  porcelain  ware;  conduit  is  better 
and  sufficient  for  current  needs. 

No  better  collections  are  reported,  and  in  some  cases 
they  are  not  all  that  could  be  desired.  From  the  Northwest 
is  reported  the  liquidation  of  some  of  the  smaller  electrical 
dealers  because  of  decreasing  prices  and  light  trade. 


NEW  YORK 


Spasmodic  buying  in  an  otherwise  listless  market  charac- 
terizes the  trade  at  present.  Prices  in  some  instances  seem 
to  be  touching  bottom,  but  there  is  no  inclination  to  in- 
ci-ease  stocks  and  both  jobbers  and  dealers  are  keeping  their 
purchases  down  to  the  nan-owest  margin  of  current  re- 
quirements. Shading  of  prices  to  stimulate  sales  is  not 
uncommon,  especially  in  the  case  of  those  stocks  which 
are  long. 

Noticeable  activity  in  the  demand  for  industrial  light- 
ing fixtures  has  appeared,  which  is  attributed  to  the  textile 
industries  resuming  operations.  There  is  a  general  im- 
pression that  other  industries  are  coming  into  the  market, 
particularly  for  maintenance  supplies,  indicating  that  manu- 
facturing activity   is  opening   up. 

While  there  is  a  considerable  amount  of  building  in  the 
electrical  stage  the  demand  for  wiring  supplies  is  negligible, 
and  as  might  be  expected  at  this  time  little  new  construc- 
tion is  being  started.  Stocks  of  all  materials,  with  the  ex- 
ception of  porcelain,  are  plentiful  for  the  present  de- 
mand and  prices  are  soft.  Should  there  be  a  renewal  of 
building  operations  it  is  predicted  in  several  quarters  that 
there  would  be  a  sudden  upturn  in  prices  with  a  consid- 
erable shortage  along  some  lines.  Collections  have  shown 
no  improvement,  and  up  to  ninety  and  120  days  have  been 
reported  in  some  cases,  although  sixty  to  ninety  is  nearer 
representative. 

Conduit. — Manufacturers'  price  reductions  were  reflected 
in  jobbers'  prices  this  week.  Quotations  on  h-in.  black  pipe 
ranged  from  $70  to  $79  per  1,000  ft.  and  $85  in  small  lots. 
Prices  var>  considerably,  depending  on  the  stock  to  be 
moved.  Demand  continues  small,  with  a  plentiful  supply 
of  all  sizes. 

Rubber-Covered  Wire. — There  is  little  or  no  demand  for 
the  large  stocks  which  are  being  carried  and  prices  are 
unsteady.  On  No.  14  in  10,000-ft.  quantities  quotations 
can  be  had  from  $7.50  to  $8.50  per  1,000  ft. 

Flexible   Armored   Conductor. — This    market  was   broken 


last  week  owing  to  unloading  of  surplus  stocks.  Nominal 
quotations  by  jobbers  are  from  $62  to  $65  per  1,000  ft. 
for  No.  14  two-wire,  although  a  price  slightly  under  $60 
has  been  reported.  Stocks  are  long,  with  demand  from 
slight  to  nothing. 

Heating  Appliances. — Price  reductions  by  manufacturers 
as  reported  became  effective  on  Jan.  15.  Demand  has  shown 
no  increase,  and  there  is  a  tendency  on  the  part  of  dealers 
to  mark  time.  Stocks  are  ample,  ami  buying  is  in  small 
quantities  to  meet  immediate  requirements. 

Heaters. — Jobbers  report  long  stocks  with  light  demand 
on  account  of  open  winter.  Present  indications  are  that 
there   will   be  a   considerable   quantity  carried   over. 

Weatherproof  Wire. — Prices  are  nearly  unifonn,  leading 
jobbers  quoting  a  base  price  of  21  to  22  cents.  Stocks  are 
ample,  but  sales  are  light  as  requfrements  along  this  line 
ai'e  small  in  this  section. 

Outlet  Boxes. — Prices  remain  unchanged  and  stocks  are 
comparatively  low.  Supply  about  equals  demand,  and  no 
surplus  is  reported. 

Non-Metallic  Flexible  Conduit. — Stocks  are  ample,  but 
demand  is  always  small.  Nominal  quotations  I'ange  from 
$22  to  $27.50  per  1,000  ft.  for  the  a'i-in.  size. 

Vacuum  Cleaners. — No  change  in  price  has  been  reported 
in  this  line  and  sales  are  slow.  Jobbers'  stocks  are  long 
and  dealers  are  inclined  to  await  developments. 

Washing  Machines. — Sales  are  light  all  along  the  line, 
and  stocks  are  kept  at  a  minimum.  No  change  has  been 
noted  in  prices. 

CHICAGO 

Increased  activity,  mentioned  last  week  as  being  confined 
largely  to  inquiry,  is  still  thus  limited.  The  volume  of 
inquiries  being  received  by  most  jobbers  is  quite  large 
and  is  spread  over  the  entire  range  of  electrical  goods. 
Most  interest  is  shown  in  inside  wire,  schedule  material 
and  residence  fixtures. 

Architects  throughout  the  district  report  that  many  clients 
are  asking  for  estimates  on  proposed  residences  and  small 
flat  buildings.  Prospective  builders  are  now  shopping  to 
find  if  the  recent  widely  heralded  price  reductions  in  all 
lines  are  so  distributed  as  to  justify  their  proceeding  with 
building  plans.  Unfortunately,  most  of  this  shopping  re- 
sults in  a  decision  to  wait  a  while  longei-,  for  in  spite  of 
radical  cuts  in  lumber  building-  cost  is  still  very  high. 

Retail  trade  is  active  in  that  many  clearances  are  under 
way.  No  price  cutting  is  in  evidence,  particularly  on  stand- 
ard lines.  Jobbers  report  that  few  orders  outside  of  routine 
replacements  are  being  received  from  dealers.  No  price 
changes  have  been  reported  in  the  manufacturing  or  job- 
bing end  of  the  business. 

Motors. — Stocks  are  still  spotty,  but  most  sizes  are  read- 
ily obtainable.  Sales  are  at  a  low  figure  and  inquiry  on 
this  line  is  only  fair. 

Meters. — Deliveries  remain  some  weeks  behind  orders, 
and  from  the  volume  of  inquiries  it  is  thought  that  this 
condition  will  continue  indefinitely.  Central  stations  are 
unable  to  obtain  meters  in  sufficient  quantities  to  supply 
their  needs,  and  the  building  up  of  stocks  by  jobbers  is  out 
of  the  question. 

Transformers. — Some  improvement  in  sales  of  transform- 
ers for  farm-line  equipment  is  expected,  and  some  inquiry 
has  been  noted  in  the  past  few  weeks.  Prices  are  firm,  and 
with  the  establishment  of  the  idea  that  no  radical  reduc- 
tion can  be  expected  good  business  should  result.  De- 
liveries are  quoted  from  ten  to  fifteen  weeks. 

Safety  Switches. — Supply  is  getting  easier,  most  sup- 
pliers being  able  to  fill  orders  from  stock  or  on  short  no- 
tice. Demand  remains  about  normal,  with  no  indications 
of  a  change  in  conditions. 

Locknuts,  Washers,  Bushings. — Many  inquiries  are  being 
received  on  this  class  of  material,  but  few  actual  orders 
are  placed.  In  most  cases  stocks  are  in  excellent  shape. 
In  general  prices  are  firm  at  old  levels. 

Knobs  and  Tubes. — Production  remains  on  a  low  scale 
compared  with  the  needs  of  the  market.    Owing  to  the  light 
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sales  of  the  past  few  weeks  jobbers  are  being  enabled  to 
build  up  stocks,  but  in  most  cases  they  are  not  yet  what 
they  should   be.     Prices  are  unchanRed. 

Household  Appliances. — Electrical  goods  remain  in  fair 
demand,  with  no  price  shading  in  evidence.  Makers  and 
distributors  of  washing  machines  report  the  week's  busi- 
ness as  good.  Considerable  sales  effort  is  being  made  with 
encouraging  results.  The  feeling  throughout  the  industry 
here  is  that  prices  are  going  to  remain  whei-e  they  are. 


BOSTON 


Little  change  has  occurred  during  the  past  week  in  trade 
conditions,  but  sentiment  is  a  bit  more  hopeful.  Small 
orders  are  increasing  somewhat.  Building  and  engineer- 
ing contracts  in  New  England  for  the  week  ended  Jan.  11 
totaled  $2,715,600,  a  gain  of  .$.50,000  over  the  preceding 
week.  Wage  difficulties  at  Boston  present  an  unstable  sit- 
uation, with  a  threatened  protracted  slow-down  of  build- 
ing operations,  which  may,  however,  be  averted  at  the 
last  moment.  Contractor-dealers  are  buying  little  from 
the  jobbers,  but  orders  from  large  industrial  plants  are 
coming  in  fairly  well.  A  moderate  amount  of  central- 
station  purchasing  is  reported,  but  as  a  whole  the  war- 
time policy  continues.     Prices  are  holding  up  firmly. 

Collections  are  giving  distributers  some  trouble,  but  the 
situation  is  not  alarming  where  active  follow-up  work  has 
been  done.  Stocks  are  over  full  in  many  cases,  but  in  others 
the  bins  have  been  allowed  to  dwindle  so  much  that  con- 
siderable hand-to-mouth  buying  with  small  order  ship- 
ments by  mail  is  in  evidence.  Price  guaranteeing  has  clearly 
stimulated  some  trade. 

Wire.  —  Stocks  are  easily  meeting  current  demands. 
Rubber-covered  No.  14  sells  for  $8.50  per  1,000  ft.  in  10,- 
000-ft.  lots.  Weatherproof  base  holds  at  20  cents  and  bare 
base  at  18  cents. 

Non-Metallic  Flexible  Conduit. — Sales  were  made  at  the 
rate  of  $22.50  per  1,000  ft.  in  the  ,7:: -in.  size  early  in  the 
week.  Not  much  i'i-'m.  was  moving  but  the  Boston  price 
Monday  was  $25  per  1,000  ft.  Stocks  are  plentiful  and 
demand   is   easy. 

Xape. — A  little  friction  tape  is  moving  arourd  50  to  52 
cents  per  pound  in  100-lb.  lots,  3-in.  black.  Compound  is 
quoted  about  the  same. 

Sockets. — In  case  lots  pulls  are  selling  at  48  cents  net, 
keys  at  27  cents  and  keyless  at  26  cents.  It  is  reported 
that  the  250-unit  standard  package  of  J-in.  cap  pulls  has 
been  restored  after  a  few  days'  trial  of  the  500-unit  pack- 
age. The  convenience  of  the  smaller  package  was  un- 
doubtedly a  factor  in  this  change. 

Knobs  and  Tubes. — This  material  is  in  quiet  demand  with- 
out further  price  changes.  "Nail-its"  are  selling  at  $27 
per  1,000  in  barrel  lots  and  3-in.  tubes  are  moving  slug- 
gishly at  $11.35  per  1,000.  No  trouble  in  getting  porcelain 
supplies  has  been  reported  of  late,  with  the  exception  of 
insulators. 

Insulators.  —  Porcelain  insulators  are  very  scarce,  one 
large  house  being'cleaned  out  on  Monday.  Glass  insulators 
ai'e  far  from  plentiful,  but  were  selling  early  in  the  week 
at  15  cents  net  in  barrel  lots,  600-volt  rating. 

Rigid  Conduit. — Well-rounded  stocks  now  exist.  There  is 
an  occasional  break  in  sizes,  but  deliveries  are  excellent  in 
relation  to  the  present  moderate  demand. 

Radiators. — Jobbers  and  retailers  are  well  stocked;  trade 
is  a  little  quiet,  barring  a  fair  amount  of  staple  business. 


ATLANTA 


last  week  has  served  to  check  construction  on  one  or  two 
of  the  larger  buildings,  but  has  not  interfered  with  activi- 
ties as  a  whole.  Quite  a  number  of  inquiries  for  transmis- 
sion-line material  in  large  quantities  are  being  received, 
several  of  the  inquiries  being  for  high-tension  construction. 
Hesitancy  is  to  be  noted  in  the  placing  of  heavy  orders,  as 
there  seems  to  be  a  feeling  that  prices  in  general  will 
shortly  reach  a  lower  plane. 

The  credit  situation,  especially  in  the  rural  districts, 
seems  to  be  on  the  road  to  permanent  improvement,  even 
though  farmei's  as  a  rule  are  loath  to  lelease  their  cot- 
ton at  the  present  low  price  of  14J  cents.  The  movement 
of  cotton,  however,  is  in  excess  of  what  it  has  been  for 
some  weeks  past. 

Meters. — Manufacturers  have  not  been  able  to  fill  all  back 
orders,  and  some  difficulty  is  reported  in  obtaining  instru- 
ments of  the  popular  sizes  in  sufficient  quantities  for  im- 
mediate needs.  Practically  no  stocks  are  on  hand  and  ship- 
ments continue  to  be  quite  long. 

Wire. — Orders  are  being  placed  in  greater  volume,  thus 
reflecting  the  opinion  that  wire  prices  have  reached  their 
low  ebb.  Sizes  of  from  No.  14  to  No.  40  are  moving  fairly 
well,  with  rubber-covered  on  18-cent  base  and  weatherproof 
on  23-cent  base. 

Conduit. — No  heavy  stocks  have  been  accumulated;  in 
fact  stocks  of  the  popular  sizes  continue  to  be  somewhat 
spotty.  Prices  are  down  approximately  12  per  cent,  quota- 
tions on  lots  of  2,500  lb.  being:  Galvanized,  J-in.,  $8.49; 
1-in.,  $16.66;  2-in.,  $36.27. 

Heating  Devices. — Socket  heating  devices  continue  to  hold 
up  unusually  well  for  this  period  of  the  year,  flatirons  being 
as  usual  the  best  seller.  Stocks,  with  the  exception  of- 
hollow  ware,  are  in  excellent  shape.  No  reductions  in  prices 
have  as  yet  been  reported. 

Air  Heaters. — The  recent  cold  snap  has  stimulated  the 
sale  of  these  heaters,  and  retailers  report  that  this  winter 
will  undoubtedly  make  a  record  in  the  volume  of  sales. 
Local  stocks  are  in  good  shape. 

Electric  Ranges. — One  of  the  largest  jobbers  reports  quite 
a  movement  in  this  line,  most  of  the  shipments  going  to 
Florida  territory.  The  high  price  of  fuel  undoubtedly  ac- 
counts for  the  demand  being  so  well  sustained.  Local  stocks 
are  in  excellent  condition. 


Reports  from  jobbers  indicate  that  the  end  of  the  holiday 
season  brought  with  it  a  noticeable  revival  in  their  line  of 
business,  orders  being  received  consistently,  primarily  for 
materials  for  current  needs.  There  is  also  a  fair  volume  of 
orders  to  replace  depleted  stocks.  The  latter  class  is  show- 
ing a  slow  but  continued  increase.  While  construction  in 
the  section  as  a  whole  is  at  a  low  ebb  building  in  Atlanta 
is  on  the  increase,  quite  a  healthy  volume  of  construction, 
both  of  the  residential  and  commercial  type  being  proposed 
and  under  way.    The  strike  of  the  building  trades  mentioned 


ST.  LOUIS 


Another  quiet  week  has  been  passed  by  local  jobbei-s  and 
manufacturers,  thoujjh  reports  from  some  sources  place  the 
amount  of  orders  billed  and  new  orders  received  as  ahead 
of  that  of  the  previous  week  At  the  present  rate  the 
volume  of  business  for  January  will  bs  behind  that  of 
December  and  from  15  per  cent  to  25  per  cent  below  that  of 
January,  1920.  Caution  seems  to  be  the  watchword  on  every 
hand,  and  though  much  confidence  is  expressed  in  the  future 
there  are  very  few  who  are  willing  to  place  orders  or  come 
back  to  normal  production  at  present. 

That  production  has  decreased  materially  here  is  shown 
by  the  Department  of  Labor  survey  just  completed,  which 
estimates  the  number  of  unemployed  in  St.  Louis  as  40,000. 
The  electrical  industry  is  not  so  seriously  affected  as  some 
others.  Two  large  motor  manufacturers  have  just  com- 
pleted additions  to  their  plants,  and  their  production  has 
been  curtailed  very  little.  'Transformer  factories  are  operat- 
ing at  about  normal  capacity.  Taken  as  a  whole,  it  is 
estimated  that  electrical  production  locally  has  shrunk 
from  10  to  20  per  cent. 

Local  power  sales  are  reported  to  have  shown  a  slight 
decrease  due  to  the  decreased  industrial  activity.  Local 
jobbers  report  the  same  condition  prevailing  generally 
among  their  utility  customers  in  the  St.  Louis  trade  terri- 
tory. In  spite  of  this  the  utilities  are  proving  the  most 
consistent  buyers,  though  they  buy  usually  for  immediate 
needs  only.  Sales  to  industrials  have  been  low  for  some 
time.  Contractors  are  still  doing  a  fair  amount  of  work, 
but  their  needs  have  been  cut  also.  The  collection  situa- 
tion has  not  become  any  worse  during  the  past  week,  seventy 
days  being  a  good  average.  Talk  is  heard  of  money  becom- 
ing easier,  but  this  has  not  been  reflected  in  collections. 
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Poles. — Demand  is  characterized  as  fair  to  good,  with 
much  of  the  buying  coming  from  the  raih-oads  and  a  smaller 
percentage  fi-om  central  stations  and  telephone  companies. 
Practically  all  jobbers  have  complete  stocks  of  all  sizes  and 
can   make  immediate  deliveries  on  large  quantities. 

Line  Hardware. — Stocks  are  all  good.  Demand  is  not 
quite  so  good  as  it  is  for  poles,  but  stocks  are  moving. 

Motors. — Jobbers  report  a  good  movement  of  popular  sizes 
and  report  also  that  they  have  more  complete  stocks  of 
those  sizes  now.  By  shopping  around  buyers  now  can  get 
whatever  size  and  t^^pe  they  want  in  any  reasonable  quan- 
tity.    There   is  very  little   movement  of  fractional   motors. 

Lamps. — Lamps  are  moving  well,  though  the  demand  is 
not  up  to  that  of  last  year.  Lamps  for  street  lighting  are 
moving  steadily.     Stocks  are  very  complete. 

Wire. — Rubber-covered  No.  14  is  being  quoted  around 
$8.75  per  1,000  ft.  with  small  demand.  There  are  vei-y  few 
prices  below  this.  Weatherproof  is  being  quoted  on  a  17.5- 
cent  base. 

Fixtures. — The  volume  of  orders  for  special  designs  con- 
tinues to  overshadow  the  call  for  standard  lighting  units. 

Lamp  Cord. — Jobbers  have  large  stocks  of  both  the  silk 
and  cotton  cord.     Movement  of  both  is  slow. 

Guy  Wire — The  shortage  of  guy  wire  seems  to  have  been 
alleviated  recently,  some  jobbers  reporting  an  ability  to 
get  immediate  delivery  on  all  they  want.  There  is  a  fairly 
good  demand  from  central  stations,  whose  needs  for  this 
item  went  unfilled  during  the  fall. 


Su\LT  LAKE  CITY— DENVER 

A  co-operative  drive  to  stimulate  the  householders'  in- 
terest in  more  electrical  outlets  is  now  on  in  the  jobbing 
centers  of  the  Intermountain  district.  The  impetus  for  the 
campaign  came  from  the  Pacific  Coast,  where  co-operative 
work  of  this  kind  has  proved  signally  successful.  The  plan 
at  present  is  to  use  the  direct-by-mail  appeal  to  the  house- 
wife and  later  to  extend  the  scope  on  publicity  work. 

Consumer  buying  has  not  increased  in  volume  to  an  ap- 
preciable extent,  although  most  dealers  are  hopeful  of  im- 
provement in  the  market  in  the  near  future.  Liberal  time- 
payment  contracts  are  now  the  rule.  A  representative 
dealer  reported  that  his  1920  business  was  on  a  25  per  cent 
cash  basis.  Persistence  in  making  collections  is  therefore 
a  vital  part  of  every  merchant's  business  operations. 

Heater  Cord. — Consumer  demand  is  steady  and  satisfac- 
factory,  No.  16  retailing  at  25  cents  a  foot.  There  is  no 
trou'jle  in  keeping  stocked. 

Lamp  Cord. — Demand  is  good  and  stocks  are  plentiful. 
No.  18  cord  selling  at  5  cents  a  foot. 

Toaster  Stoves  and  Grills. — Not  much  consumer  interest 
is  being  manifested.  Jobbers  and  dealers  report  stocks 
ample. 

Bell  Transformers. — Dealers  that  push  the  line  report 
many  installations  for  doorbell  service.  Standard  types,  in- 
stalled, cost  about  $5. 

Two-Way  Plugs. — The  demand  is  large  and  constant  and 
orders  are  filled  quickly. 

Key  Sockets. — These  are  not  moving  well  during  the 
period  of  inactivity  in  building.     Retail  price  is  65  cents. 

Motors. — There  is  little  activity  and  jobbers  are  prepared 
to  meet  demand.     Dealers  are  not  disposed  to  stock  heavily. 


SAN  FRANCISCO 


The  rainfall  that  has  extended  pretty  generally  over  the 
state  has  continued  the  good  wetting  that  should  make  1921 
a  banner  year  for  crops.  A  heavy  snowfall  on  the  Sierras 
is  reported. 

The  tens  of  thousands  of  extra  horsepower  soon  to  be 
marketed  by  the  Great  Western  Power  Company  and  later 
in  the  year  by  the  Pacific  Gas  &  Electric  Company  will  be 
the  cause  of  energetic  campaigns  for  its  distribution.  First 
of  all  must  be  served  the  irrigated  districts  and  districts 
not  previously  reached  through  shortage  of  power.  Such 
is  the  case  in  Kern  County,  where  the  San  Joaquin  Light  & 


Power  Corporation  is  reaching  out  to  districts  newly  planted 
with  cotton. 

An  instance  where  building  is  so  necessary  that  it  must 
be  carried  out  may  be  noted  in  a  new  project  reported  from 
Santa  Barbara,  where  it  is  proposed  to  construct  about  200 
homes  at  an  average  cost  of  $5,000  each. 

Wire  and  Cable. — Telephone  wire  in  the  No.  19  size,  com- 
mercial grade,  is  selling  for  $13.10  per  1,000  ft.  in  5,000-ft. 
lots.  The  No.  18  size,  100  megohms,  which  is  approved  by 
the  telephone  company  for  use  on  concealed  circuits  con- 
nected to  its  system,  is  selling  for  $22.30  per  1,000  ft.  with 
a  5  per  cent  advance  over  this  5,000-ft.  price  for  1,000-ft. 
quantities.  These  prices  have  been  fairly  steady,  barring 
slight  adjustments,  for  several  months.  No.  14  solid,  single- 
braid,  rubber-covered  wire  is  now  selling  for  $10.25  per 
1,000  ft.  in  coil  lots  or  $9.75  per  1,000  ft.  in  5,000-ft.  lots 
assorted  with  other  sizes.  Local  stocks  are  very  good  but 
not  alarmingly  heavy. 

Boxes  and  Covers. — Standard  package  prices  are  now  list 
prices  for  galvanized  wnth  a  further  5  per  cent  for  black 
finish.  These  prices  have  been  generally  effective  since  last 
September,  despite  i-ecent  conduit  decreases  of  5  per  cent 
and  a  drop  of  121  per  cent  on  bushings  and  locknuts. 

Batteries. — After  a  period  of  stagnation,  because  the 
automobile  business  was  the  first  of  the  big  industries  to  be 
affected  by  the  pinch  of  retrenchment,  the  storage-battery- 
market  has  been  marked  by  recent  sharp  decreases. 


SEATTLE— PORTLAND 

With  inventories  which,  because  of  price  declines,  have 
required  more  than  ordinary  care  and  thought  out  of  the 
way,  the  electrical  industry  has  turned  to  the  task  of  getting 
new  business  in  a  more  cheerful  frame  of  mind  and  with 
rather  better  results  than  might  naturally  be  expected.  In 
other  business  and  in  financial  lines  there  is  also  manifested 
a  more  cheerful  feeling  now  that  sales  to  establish  losses 
have  been  made  and  covered.  Both  jobbers  and  dealers  in 
the  Puget  Sound  disti-ict  report  that  trade  during  the  past 
week  showed  considerable  improvement  over  the  previous 
week,  although  the  sales  volume  is  still  extremely  light. 
Certain  lines  of  electrical  appliances  have  dropped  in  price 
and  other  types  ai-e  expected  to  follow.  With  but  few 
exceptions  stocks  are  in  excellent  shape.  The  credit  situa- 
tion s  very  tight,  but  collections  continue  reasonably  good. 
Reports  from  various  sections  in  the  Northwest  show  slight 
resumption  of  operation  in  lumber  mills.  Production  is 
estimated  at  66  per  cent  below  normal  as  compared  with  76 
per  cent  for  the  second  week  in  January. 

There  is  a  general  feeling  from  manufacturers  dov*rn 
that  there  will  be  a  gradual  price  reduction  during  the  next 
few  months  but  that  no  radical  changes  will  be  made.  Plans 
are  being  made  for  considerable  business,  which  is  expected 
to  develop  in  the  spring.  Lumber  mills  throughout  Oregon 
are  opening  up  slowly.  Some  woolen  mills  are  continuing 
operations  at  reduced  wages,  and  wheat  is  beginning  to 
move  because  farmers  are  hard  pressed  financially.  Jobbers 
in  Portland  report  business  slack,  about  one-third  that  of 
early  December.  There  is  a  continuous  downward  tendency 
in  price  of  wire,  and  reductions  are  also  noted  in  pole-line 
hardware  of  from  5  to  10  per  cent  and  also  in  sockets. 
Stocks  are  reported  far  ahead  of  a  year  ago  and  are  very 
uniform,  nearly  all  lines  being  in  good  shape  with  the  excep- 
tion of  insulators.  The  credit  situation  is  very  tight,  with 
practically  no  loans  being  extended  and  collections  exceed- 
ingly slow.  There  have  already  been  some  liquidations  and 
probably  will  be  more  inside  the  next  two  or  three  months, 
those  concerned  being  the  smaller  dealers  who  are  unable 
to  stand  the  strain  of  decreasing  prices  and  poor  trade. 

In  Portland  vacuum  cleaners  and  washing  machines  are 
not  very  active  except  for  one  or  two  types  in  general 
stock.  The  recent  drop  in  washing  machines  has  stimulated 
trade.  Wire  manufacturers  will  not  accept  future  orders 
on  any  guaranteed  price.  Shipments  have  improved  from 
six  and  eight  months  down  to  four  and  five  months,  but 
prices  are  unstable.  Schedule-material  stocks  as  well  as 
shipments  are  improving  in  many  lines,  although  stocks 
are  somewhat  spotty  at  the  present  time. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,   Distribution 
and  Sales,  News  fromjobbers  and  Foreign  Fields  and 
Record  of  New  Devices  and  Trade  Literature 


Hygrade  Lamp  Company 
Gets  $50,000  Contract 

A  contract  for  about  $50,000  worth 
of  lamps  has  been  secured  by  the  Hy- 
grade Lamp  Company,  Salem,  Mass., 
covering  the  requirements  of  the  Bos- 
ton &  Maine  Railroad  for  about  a  year. 
The  lamp  company  has  just  i-esumed 
operation  on  a  two-thirds-time  basis 
and  reports  that  its  1920  business  ex- 
ceeded that  of  1919  by  about  50  per 
cent. 


Wetmore-Savage  Company 
Enlarging  Quarters 

The  Wetmore-Savage  Company,  Bos- 
ton, is  enlarging  its  quarters  to  afford 
about  25  per  cent  more  room,  and  to 
effect  this  has  taken  the  entire  build- 
ing adjoining  the  offices  of  the  com- 
pany at  76  Pearl  Street  and  is  now 
remodeling  one  floor  for  increased  office 
space.  The  total  space  occupied  when 
this  work  is  completed  will  be  about 
125,000  sq.ft. 


New  Miniature  Lamp  Packing 
Effects  Economies 

Following  the  adoption  last  summer 
by  the  Westinghouse  Lamp  Company  of 
a  new  method  of  packing  S-11  automo- 
bile headlight  and  spotlight  miniature 
bulbs,  it  has  definitely  been  determined 
that  breakage  has  been  greatly  reduced. 
In  applying  this  packing  to  candelabra 
lamps  it  is  reported  that  breakage  has 
dropped  from  a  pievious  figure  of 
about  30  per  cent  under  the  old  method 
of  packing  to  virtually  nothing  under 
the  new. 

The  new  method  embraces  the  wrap- 
ping of  each  lamp  in  a  separate  corru- 
gated paper  and  soft,  tough  paper 
package,  with  ten  lamps  to  a  carton 
instead  of  five.  The  Edison  Lamp 
Works  are  about  to  use  rather  similar 
packing,  tests  on  which  show  a  saving 
of  about  40  per  cent  in  weight  and 
about  60  per  cent  in  space.  It  elimi- 
nates the  use  of  excelsior  and  admits 
of  making  up  an  assortment  of  lamps 
easily  and  quickly.  The  flashlight, 
automobile  side,  instrument  and  tail- 
ianips  v.ill  be  placed  in  trays  with 
holes  opposite  one  another  instead  of 
staggei-ed. 


Waterwheel  Manufacturer  in 
New  Quarters 

James  Leflfel  &  Company  have  re- 
cently completed  and  occupied  an  en- 
tirely new  factory  and  offices  in  Spring- 
field, Ohio.  The  main  factory  is  75 
ft.   wide   by   800   ft.   long,   from   which 


extend  the  boiler  shop,  power  plant, 
foundry,  pattern  shop,  pattern  storage, 
warehouse  and  garage.  Concrete,  steel 
and  glass  form  the  construction,  while 
wood  block  floors  are  used  on  concrete 
foundation. 


National  Lamp  Advertising  for 
Half  Year  Issued 

Following  a  plan  similar  to  the  one 
tried  during  the  last  half  of  1920,  the 
National  Lamp  Works  has  put  out  a 
"Right  Book"  outlining  its  advertis- 
ing plans  and  features  for  the  first  six 
months  of  the  present  year.  Formerly 
the  company  published  each  month  a 
folder  illustrating  the  month's  adver- 
tising and  dealer  tie-ups.  Postcards  in 
the  back  of  the  book  can  be  used  for 
current  helps. 

Dodge  Company  Sells  National 
Advertising  to  Employees 

A  variation  in  national  advertising 
which  the  Dodge  Manufacturing  Com- 
pany, Mishawaka,  Ind.,  finds  is  working 
out  with  success  is  that  of  selling  its 
national  advertising  to  its  workers  by 
means  of  billboard  displays.  The  un- 
derlying idea,  of  course,  is  to  stimulate 
morale  and  pride  of  craftsmanship  in 
the  company's  employees.  The  interest 
displayed  by  the  men  at  plant  No.  1, 
where  the  billboard  was  erected  repro- 
ducing the  double-page  spread  entitled 
"Faithful  to  All  Industry,"  which  ap- 
peared in  a  national  publication  last 
September,  has  convinced  the  Dodge 
company  that  its  idea  is  fundamentally 
sound.  The  erection  of  other  billboards 
at  the  various  plants  of  the  company  is 
being  planned. 


Accused  of  Making  Contracts 
Preventing  Use  of  Com- 
petitors' Equipment 

The  Federal  Trade  Commission  at 
Washington  advises  that,  upon  appli- 
cation for  the  issuance  of  complaint, 
the  Federal  Trade  Commission  has,  as 
required  by  law,  the  public  interest 
appearing,  cited  the  Western  Electric 
Company,  Inc.,  New  York  City,  in 
complaint  of  unfair  competition  in  the 
sale  of  telephone  equipment  in  inter- 
state commerce. 

This  citation  is  for  the  use  of  "tying" 
contracts.  By  these  contracts,  which 
are  made  with  the  "Bell  System"  and 
with  many  independent  telephone  com- 
panies for  the  sale  of  equipment  upon 
the  condition  that  these  companies  will 
not  use  the  equipment  of  any  competi- 
tor of  the  Western   Electric  Company, 


it  is  alleged,  the  Western  Electric  has 
created  for  itself  a  monopoly  in  this 
line  of  commerce. 

Further  averment  is  that  false  state- 
ments are  made  to  induce  the  making 
of  the  "tying"  contracts  and  to  procure 
the  cancellation  of  contracts  between 
competitiors  of  this  respondent  and  in- 
dependent telephone  companies.  Forty 
days  are  allowed  in  which  to  file  an- 
swer, after  which  the  case  comes  on 
for  trial. 


Wage  Cut  of  20  per  Cent  at 
Remy  Works 

The  Remy  Electric  Division  of  the 
General  Motors  Corporation,  Anderson, 
Ind.,  announced  a  general  wage  reduc- 
tion of  20  per  cent  recently.  The  serv- 
ice department  was  the  first  one  af- 
fected. It  was  reported  at  the  factory 
ofl  X  that  fewer  than  100  men  were 
called  back  to  work  in  the  service  de- 
partment, that  other  departments  wiU 
probably  not  resume  operations  before 
Feb.  1,  and  that  a  wage  reduction  of 
20  per  cent  would  apply  to  all  depart- 
ments. The  Remy  company  was  em- 
ploying 1,000  persons  when  it  shut 
doviTi  early  in  December.  Two  years 
ago  the  same  plant  employed  more  than 
3,000  persons. 

Waterwheel  Maker  Eliminates 
Union  in  Dealing  with  Men 

Because  of  the  action  of  500  workers 
of  the  William  Ci-amp  &  Sons  Ship  & 
Engine  Building  Company,  Philadelphia, 
maker  of  the  I.  P.  Morris  hydraulic 
turbines,  in  going  on  strike  on  Dec.  22, 
announcement  is  made  that  the  agree- 
ment of  a  year  ago  with  the  metal 
trades  department  of  the  American 
Federation  of  Labor  has  been  discon- 
tinued. Consequently,  it  is  stated,  rela- 
tions between  employer  and  employee 
vdll  no  longer  be  carried  on  through  a 
representative  of  the  union,  but  by 
direct  intercourse. 


General  Electric  Finds  Cut  in 
Force  Necessary 

With  a  payroll  reported  to  be  the 
highest  in  its  history,  and  with  book- 
ings of  new  business  at  a  rate  of  about 
$200,000,000  at  this  time,  while  early  in 
1920  they  were  at  the  rate  of  about 
$350,000,000,  it  is  not  surprising  to 
learn  that  the  General  Electric  Com- 
pany finds  it  expedient  to  make  reduc- 
tions of  about  10  per  cent  in  the  work- 
ing force  in  the  factory  departments 
of  its  various  apparatus  and  supply 
plants.  At  the  same  time  there  is  a 
sufficiently  large  volume  of  back  orders 
to  keep  the  plants  working  for  several 
months. 


Maker  of  A  B  C  Laundry  Equip- 
ment Issues  $550,000  Bonds 

An  issue  of  $550,000  in  first  mortgage 
8  per  cent  sinking-fund  ten-year  con- 
vertible gold  bonds  is  being  offered  by 
Altofer  Brothers,  Peoria,  111.,  maker  of 
the  ABC  electric  clothes  washers, 
wringers  and  ironers.  They  are  dated 
Nov.  1,  1920,  and  are  in  denominations 


January  22,  1921 


ELECTRICAL     WORLL 


237 


of  $100,  $500  and  $1,000,  redeemable 
at  110  and  interest  on  semi-annual 
interest  dates  during  1921,  or  on  any 
subsequent  interest  dates,  the  premium 
to  be  reduced  1  per  cent  of  par  from 
110  for  each  year  elapsing  thereafter. 
The  present  plant  includes  seventeen 
acres  of  land  with  about  165,000  sq.ft. 
total  floor  space  in  its  manufacturing 
buildings.  Net  tangible  assets  are 
given  as  $3,129  for  each  $1,000  bond. 


76  at  its  plant  in  Lynn,  Mass.,  to  cost 
about  $175,000. 


Record  Foreign  Cable  Order 
Going  to  Sweden 

In  the  manufacture  of  the  cable 
which  the  Western  Electric  Company  is 
now  shipping  to  Sweden  there  is  re- 
quired 6,500,000  lb.  of  lead  and  3,350,000 
lb.  of  copper.  The  first  installment  of 
this  cable  is  in  transit,  and  when  the 
total  amount  of  320  miles  is  installed 
between  Stockholm  and  Gothenburg  it 
will  make  what  is  said  vnll  be  the 
greatest  underground  cable  system  out- 
side of  the  United  States.  There  will 
be  necessary  425,000,000  conductor  feet 
of  cable,  25,000  loading  coils  and  eight 
repeater  stations  with  300  repeaters,  all 
of  which  are  being  manufactured  at 
Hawthorae,  111.,  of  American  materials. 
It  is  expected  that  a  year  and  a  half 
will  be  required  to  put  the  system  into 
operation. 

Southern  Electric  Occupies 
New  Quarters 

Announcement  is  made  of  the  re- 
moval of  the  Southern  Electric  Supply 
Company,  Atlanta,  Ga.,  from  31  Peters 
Street  to  its  new  building  at  557  White- 
hall Street.  The  new  building  is  a 
modern  fireproof  sti-ucture  in  the  whole- 
sale district  of  Atlanta.  It  is  of  three 
stories  and  designed  particularly  with 
a  view  to  the  most  improved  methods 
of  handling  and  storing  electrical 
materials. 


Black  &  Decker's  Increase  in 
1920  Is  40  per  Cent 

In  spite  of  general  conditions  in  1920 
the  Black  &  Decker  Company,  Balti- 
more, Md.,  announces  that  it  was  the 
most  successful  year  in  the  company's 
history,  net  sales  being  nearly  40  per 
cent  greater  than  the  highest  previous 
year,  1919.  Dividends  of  about  7  per 
cent  were  paid  on  the  common  stock  of 
the  company,  the  last  one  being  on 
Dec.  31,  1920. 

The  board  of  directors  has  been 
augmented  from  five  to  seven  by  the 
election  of  Charles  C.  Homer,  Jr., 
and  William  G.  Baker,  Jr.,  both  of 
Baltimore. 


The  Eclipse  Electric  Machine  Com- 
pany, 660  Second  Street,  St.  Louis,  Mo., 
has  awarded  contract  for  construction 
of  a  one-story  and  basement  factory,  56 
ft.  X  150  ft.,  on  Thirty-first  Street,  to 
cost  about  $17,000. 

The  General  Electric  Company, 
Schenectady,  N.  Y.,  has  prepared  plans 
for  the  erection  of  a  four-story  addi- 
tion, 76  ft.   X   125  ft.,  to  building  No. 


S.  H.  Stover  &  Company,  Pittsburgh, 
has  taken  over  the  sale  and  distribution 
of  the  Walger  connectors,  manufac- 
tured by  the  Walger  Connector  Com- 
pany, Toronto,  Canada. 

The  Protective  Electrical  Supply 
Company,  130  West  Columbia  Street, 
Fort  Wayne,  Ind.,  has  recently  filed 
notice  of  increase  in  capital  stock  from 
$200,000  to  $300,000. 

The  General  Electric  Company,  Sche- 
nectady, N.  Y.,  has  prepared  plans  for 
the  erection  of  a  four-story  addition, 
76  ft.  X  125  ft.,  to  building  74  at  its 
plant  in  Lynn,  to  cost  about  $175,000. 

The  Western  Electric  Company  has 
closed  a  lease  for  100,000  sq.ft.  of  floor 
area  at  the  corner  of  Winchester 
Street  and  Pershing  Road,  Chicago. 
This  space  will  be  utilized  for  the  stor- 
age of  raw  materials  and  finished  prod- 
ucts, and  the  company's  branch  houses 
throughout  the  Middle  West  will  be 
supplied  from  this  point. 

The  Hale  Electric  &  Engineering 
Company,  Cleveland,  Ohio,  announces 
that  the  manufacture  of  the  "Haleetric" 
radiator  has  been  taken  over  by  the 
Hale  Electric  Company,  which  expects 
to  start  production  soon  ..ith  a  plant 
at  Massillon,  Ohio.  The  Hal.  Elec- 
tric &  Engineering  Company,  which 
formerly  manufactured  this  radiator,  is 
making  curb  boxes,  automatic  motor- 
driven  air  compressors,  automatic  elec- 
tric controlled  unloaders  and  acces- 
sories. 

The  Edward  N.  Riddle  Company, 
Toledo,  Ohio,  has  recently  moved  into 
its  large  factory  building  at  27  Broad- 
way. The  new  building  provides  a 
working  floor  space  in  addition  to  of- 
fices and  display  rooms.  Considerable 
new  equipment  has  been  installed  for 
the  manufacture  of  its  various  lines, 
including  lighting  fixtures,  lighting 
novelties,  lamps,  etc. 

The  Cutler-Hammer  Manufacturing 
Company,  Milwaukee,  Wis.,  has  estab- 
lished oflices  in  the  Railway  Exchange 
Building,  St.  Louis,  Mo.  This  is  a 
branch  of  the  Chicago  district  office 
and  is  in  charge  of  Harold  Phillips,  for- 
merly of  the  engineering  department  of 
Chicago  and  later  manager  of  the  Chi- 
cago disti-ict  office. 

J.  Livingston  &  Company,  70  East 
Forty-fifth  Street,  New  York  City,  have 
filed  notice  of  increase  in  capital  stock 
from  $600,000  to  $1,000,000. 

The  American  Insulating  Company, 
Norwalk,  Conn.,  is  reported  to  be  re- 
ceiving bids  for  the  erection  of  a  two- 
story  "factory  building  at  its  plant  in 
Norwalk. 

The  Connecticut  Blower  Company, 
Inc.,  Hartford,  Conn.,  is  offering  for 
public  subscription  $150,000  in  8  per 
cent  preferred  stock,  the  proceeds  to 
be  used  for  the  erection  of  a  new  plant. 
The  buildings  occupied  by  the  company 
have  been  sold. 

The  Emerson  Electric  Company.  St. 
Louis,    Mo.,    announces    that    arrange- 


ments have  been  completed  for  stocks 
of  Emerson  fans  to  be  maintained  by 
the  Triumph  Electric  Company,  211 
South  Third  Street,  Minneapolis,  Minn., 
the  Electric  Supply  Company,  386  Jack- 
son Street,  St.  Paul,  Minn.,  and  the 
Southern  Incandescent  Lamp  Company, 
Nashville,  Tenn. 

The  Apex  Electric  Manufacturing 
Company,  Chicago,  has  filed  notice  of 
increase  in  capital  stock  to  $100,000. 

The  Warsaw  Elevator  Company, 
South  Main  Street,  Warsaw,  N.  Y.,  has 
filed  notice  of  increase  in  capital  stock 
from   $250,000   to  $500,000. 

The  Dayton  Engineering  Labora- 
tories, 329  East  First  Street,  Dayton, 
Ohio,  has  decided  to  put  off  the  erec- 
tion of  the  superstructure  for  its  new 
five-story-r.nd-basement  addition,  200 
ft.  X  330  ft.,  until  spring.  The  cost  of 
the  plant  is  estimated  at  $1,000,000. 
The  foundation  work  has  been  com- 
pleted. 

The  Briggs  &  Stratton  Company,  1047 
Louis  Avenue,  Milwaukee,  Wis.,  has 
filed  amendments  to  its  charter  au- 
thorizing an  increase  in  capital  stock 
from  $1,700,000  to  $1,950,000. 

The  Syracuse  Washing  Machine  Cor- 
poration, Syracuse,  N.  Y.,  has  filed  no- 
tice of  increase  in  capital  stock  from 
$6,500,000  to  $7,000,000.  The  company 
manufactures  laundry  machinery  and 
has  recently  erected   a  new  plant. 

W.  H.  Corddry,  of  the  Harrisburg  of- 
fice of  Gannett,  Seelye  &  Fleming,  Inc., 
consulting  engineers,  has  been  placed 
in  charge  of  the  Memphis  office  of  the 
firm,  which  covers  engineering  design, 
construction,  reports  and  valuation  for 
municipalities,  industrials  and  public 
utilities. 

The  Electric  Power  Equipment  Cor- 
poration, which  was  formerly  the  Lewis 
&  Roth  Corporation,  has  its  office  and 
factory  at  Thirteenth  and  Wood  Streets, 
Philadelphia,  and  its  officers  are  L.  R. 
Lewis,  president;  J.  H.  Gledhill,  vice- 
president;  N.  S.  Moore,  secretary,  and 
F.  W.  Dinsniore,  treasurer. 

The  Mutual  Electric  &  Machine  Com- 
pany, Detroit,  Mich.,  announces  a 
change  in  its  address  owing  to  the  city 
of  Detroit  renumbering  all  properties. 
The  new  number  for  its  general  offices 
and  factory  is  858  Fort  Street,  West; 
factory  1,  851  Porter  Street. 

The  Wellman-Seaver-Morgan  Com- 
pany, Cleveland,  Ohii,  announces  that 
its  Atlanta  district  office  has  been 
transferred  to  Birmingham,  Ala.,  room 
302,  American  Trust  Building.  Quin 
W.  Stuart  continues  as  district  man- 
ager. 

The  United  States  Light  &  Heat  Cor- 
poration,  Niagara  Falls,  N.  Y.,  has  filed 
notice  of  increase  in  capital  stock  from 
$7,000,000  to  $8,500,000. 

The  Vim  Electric  &  M-Jtor  Company, 
58  Cortland  Street,  New  York  City,  has 
increased  its  capital  stock  from  $10,- 
000  to  $20,000. 

The  U.  T,  Hungerfora  Brass  &  Cop- 
per Company,  New  York  City,  an- 
nounces    that     it     has     established     ^ 
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monel-metal  department  in  charge  of 
John  J.  Dillon,  who  for  eight  years  has 
made  a  specialty  of  this  metal  and  its 
products. 

The  Wagner  Electric  Manufacturing 
Company,  St.  Louis,  Mo.,  has  removed 
its  Cincinnati  office  to  20  East  Ninth 
Street,  where  a  service  station  will  also 
be  opened.  1.  W.  Pettingill  is  in 
charge. 

The  Chicago  Pneumatic  Tool  Com- 
pany has  appointed  E.  F.  Eissler  as- 
sistant to  the  vice-president,  with  head- 
quarters at  6  East  Fortv-fourth  Street 
New  York.  W.  C.  Straub,  formerly 
New  Orleans  district  manager,  has  been 
appointed  to  the  Pittsburgh  branch  to 
succeed  M(r.  Eissler,  and  Rcss  W,yeth, 
formerly  connected  with  the  Pittsburgh 
office,  is  in  charge  of  the  New  Orleans 
branch,  succeeding  Mr.  Straub. 

Landers,  Frary  &  Clark,  New  Brit- 
ain, Conn.,  have  purchased  the  Green- 
wood mills  property  at  New  Hartford, 
Conn.,  at  a  cost  of  about  $280,000.  New 
machinery  is  being  installed  at  the 
works.  The  plant  will  be  ready  to  start 
about  Feb.   1. 

The    Post-Glover    Electric    Company 

Cincinnati,  Ohio,  is  considering  in- 
creasing its  capital  stock  from  $120- 
000  to  $720,000.  ' 
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The  Trumbull-Vanderpool  Electric 
Manufacturing  Company.  Litchfield, 
Conn.,  has  tiled  notice  of  increase  in 
capital  stock  from  $12.'"),000  to  $200,000. 

The  Washkosh  Manufacturing  Com- 
pany, Oshkosh,  Wis.,  manufacturer  of 
domestic  washing  machines,  contem- 
plates extension  to  its  works  this 
spring.  It  has  not  yet  decided  whether 
to  erect  a  new  factory  or  an  addition 
to  the  present  plant.  At  present  the 
plant  is  running  two  or  three  nights  a 
week  to  fill  orders. 

The  Electric  Sun  Company,  Miami, 
Fla..  recently  incorporated  with  a  capi- 
tal stock  of  $220,000  to  manufacture 
electrically  operated  display  signs,  will 
be  affiliated  with  the  company  of  the 
same  name  at  Asbury  Park,  N.  J., 
where  headquarters  are  maintained.' 
The  incorporators  are  Charles  D.  Win- 
ters, Ray  R.  Morgan  and  William  J 
Van  Vleck,  all  of  Asbury  Park. 

The  Baraboo  Manufacturing  Com- 
pany, Baraboo,  Wis.,  recently  incorpo- 
rated to  manufacture  electrically  oper- 
ated refrigerating  units  for  domestic 
and  commercial  use,  has  leased  the 
former  Ruhland  Brewing  Company's 
plant,  which  will  be  remodeled  and 
equipped  as  a  machine  shop.  The  com- 
pany is  capitalized  at  $100,000. 


New  Apparatus  and  Publications 

UUHDING        ANT)       TRIMMINO        Ma 

',  '"l^''''^,-7?"'"'    Mattison     Ah  ch  ne    Worifs" 

o.-ktord,  III.,   is  distril.utins  two  four-nuK,'- 

■^c;.^^;?:?ggs>.T!•^To,f ™,f4f «  and  phO- 

'U-.scnl,es  ami  ill,  "tr't^.,  iti  „'".  winch  it 
of  Iieater.s,  con  ^nsM-J  il^„  ^''"o"''  type.s 
coolers    and    airjector   pumps"^^""""     •*'''"'«■ 

>as  issued  i.ullf^m^  N,;'' J  T?!'''-'"'^'  ^-  ^■■ 
<ulletin  No.  4740    ^1  ;,.t  i'^.^'  ™Persedine 


.ulletin'No.'  474 19"  ^''whleh"-?' ,™"<^'"«'li"e 
type  FP-10  smail-canaiiM  "•  'l««cribe.s  iti 
circuit  l.reaker  50  'm^''-^  b;,'?,""^'"^!  oil 
three-phase  and  n„.fj?^-  ^'"*  ™lts.  for 
motors    of   25^hp.    Sp^^ellT"'"'"''"''      ^""ction 


Foreign  Trade  Notes 


pa7r  !n  Wof t^\^;^'°^'^^  industrial 

?Q-,i".,^'^  HOLLAND. — From  Sept.  6  to  16 
tVi^fr"'*/';  "'"  "«=  held  in  Utrecht,  Holland 
^^LK"'^*-  '"te-national  Industriaf  Fail  the 
directors  of  which  have  appointed  the 
Chamber  of  Commerce  for  the  Netherlands 

inc..  44  Beaver  Street.  New  York  as  their 
general  representative 'in  the  UnUed  states 
Electi'cal  apparatus  and  supplies  w-illb/. 
exhibited,   among  other   wares. 

U±'M1!,.NTS  0.\  THK  C.\r\-KKV     INDIA 

Accordmg  to  Indmn  I-:,,,,, ne,  nng  the  Mv- 
lZtu°f^'""""'h  '"<"»■  "''"  ™n«i<?erin|  ^o- 
posals  for  erecting  power  stations  at  two 
new  sites  on  the  Cauvery  River    one  at  t^e 

datu 'FllH""%i;"^''^?  °"-'-."^'  «-  Maka- 
uaiu  I'alls.  The  first,  the  higher  of  the 
two  IS  four  miles  from  SivTsamudram 
^ter"'e"fn\'"'''='^*'.^^''2"''  have  shown 'thTi 
t^  Shimslv,  hv'^t'' '■"'''  r'<"",  Sivasamudram 
11  mii^tiJ^^'A.^lV'^}   1"''   conduit    about 

would  be  available  about  4  mi°es"below 
PLTTi^%i,^-",?l«N?:PPo\™^,.,CON™,,. 

ing  to  the  London  Kmiiturr.  has  derid.d 
e?eca''^a''new  ef«Vr""'""'  '<"■  P"'™i-sio"n"  to 
banks  Vthe^'l'^;^  fti;^;'"  .ff"'(°"  °",/^ 
^f.'Sr  fIeotricity"for'"thT  'bormfgh ' "'Vh? 
proposed  plans  provide  for  an  nit'iil  in 
•stallation  of  three  l.i.OOO-kw.  turbo^genera^" 
mg  units.  Provision  will  b(  made  in  fh^ 
power  station  for  installation  of  add  t"ona^ 
maehmeiy  to  nerease  the  output  by" 6,™00 
volis  The  eosrn?'',h"'  ""."-mit  at  :i:j  000 
at  fi.250,000  *'"■  P™-""^^'  '•''  estimated 

m^<^';^fE'L'i?,^°R?^^V°R^O.I^ONSIDER- 
g^"^;|Pa^1X-  -,^n  SI 

§«^fi.:T?^t?^r[u;:b^s^5is^jr 

(U)   gas  or  oil  engines,  £30  000  '^O'"""  . 

r^^f^^n%,\^f-^    Sle^-^vat^^r-p'j,';';? 
resources  in  Ccylon   fo  generate  electricity. 


The  conversion  of  some  of  the  railwavs 
foi-  electrical  operation  is  also  under  con- 
sideration. Investigations,  it  i.s  .  epo.  (!^d 
are  being  made  under  the  supervision  of 
J.  W.  Meares.  electrical  adviser  to  the 
Indian    government. 


r5icti^s<";-;^«r  ^Zi^Tno^n^^i 

WIRE"  AND    CABT  V       n 
Cornpany's    bulletin    No"l?!i;if^'    Electric 
Wires    and    Cables."  «9.305    covers    its 


Foreign  Trade  Opportunities 


fn,S?in^  *''."';'"  1'«K^>1  opportunities  to  enter 
wtff"'ii'''' *''■''■.  Where  the  item  is  num- 
from  th"/ R*""'  '"formation  can  be  obtained 
fiom  the  Bureau  of  Foreign,  and  Domestic 
^Smbltr*"'   ^^'"^hington,  by  mentionmTthe 

An  inquirer  in  India  (No.  .34.2SO)  desires 
to    receive    information    and    quotations-    on 

to  2?^  l^lL'^^f^  f?"*^'  '•"•<"'  f™"-  22?  volts 
to  240  volts,  direct  current,  and  on  rubber- 

RHiTsh'  ,^"1  5"^"^  '"  accordance  with 
iiritish  standards. 

A  mercantile  firm  in  Bulgaria  (No.  34.282) 
desires  to  secure  an  agency  for  the  sale 
of  electrical  materials,  etc. 

.A  merchant  in  Canada  (No.  34,283)  de- 
%"?%  ^"^  purchase  an  electric  lighting  plant 
i°L  ^°"""'y  house,  automatic  without  stor- 
age battery,  of  not  less  than  1,500  watts. 

.>„^, '",'''C.=""''f  firm  in  Australia  (No  34- 
-S8)  desires  to  secure  exclusive  agencies 
from  manufacturers  for  the  sale  of  labor- 
of  an'''kSds."?tc.'°'"'  ''""   <"e^trical  fittings 

Qj'^?<i>*'l'^^"'''='''  'company  in  India  (No. 
J4,Jsa)  desires  to  receive  quotations  from 
manufacturei-s  of  electric  ceiling  fans  of 
*~.  48  and  56-in.  size,  with  four  wooden 
blades,  to  operate  on  230  volts  or  250  volts 
direct  current,  portable  fans  of  8,  12  ami 
m.;li;-  SV-'i''-  ''"''  ,s«a,"d«r<l  types  of  metallic- 
hlament  I.imps.  both  vacuum  and  Ras-lilled 
types.     Sample  fans  are  desired. 

9..^qJ[^*^T''""''^  company  in  Norway  (No. 
ltd  Ir  ',''■"'"■?»  to  se<  ure  an  agency  for  t>u- 
sale  of  electric  specialties,  etc. 

fNn  TP^.Vm?"'}"''^^  company  In  Scotland 
f^\;?  •  '  (It-sires  to  .secure  an  ngeney 
for  the  sale  of  materials  and  appliances 
used  by  contractors  in  el,.<trical. trades    etcT 

fj^,,'^,^^\'^^^.  O^  COMMERCE  for 
»^  1  '^;/''t'''^"'??  -'"i'  'he  Netherlands  East 
and    West    Indies,    Inc..    4  4    Beaver    Street 

m^n,,!"'.''  *  "^'  'f""';'^  eommunication  with 
manufactures  who  desire  to  make  connec- 
tions in  HoUan.l  or  India  for  the  sa"e  of 
electrical  products.  The  chamber  has  branch 
offices  in  Am.sterdam.  Holland,  and  Batavia 


r""^-t,-20i  %i?-i^-  .HuTto,;"?a°n^d- 
The  company  is  caniffii-,  ^'"''.""'"'h  Street, 
proposes  to  manufactu.i  Amo"",  ^'^'''''O"  =>"  > 
ment  and  other 'i?w1;!:,!,.'!;jr-,tec?l?,?et'''" ''- 
TI™''cgS^S?'In^K^^?^^IC  PROTEC- 

s;s"^^i^e'^o^S^"--""^= 
SIS— =^SFi 

Co';?P^.pi\^^N'fw%).T^^'^<^f^«    MAf^HINF 

corpora  ted  by  R  Lask.M-^n  tr  '?''T  '"■ 
and    L.    Maples      3 1 1     F^f t'l,     \   "•    L^'hman 

erated  washing  machines  and  parts      '     ^' 

pIny  wVr-^"^?'^  ^^'1""  SIGNAL  cdM- 
1  ANY  Wilkinsburg.  Pa.,  has  been  incor- 
porated by    B    Hudson.   Wilkinsburg-    ?w 

•Tt    tl^nrinn  T   ^'    company    is    capitalized 

eleef,  •■  "'"'I  Pjoposes  to  manufacture 
electucally  operated  automobile  products. 

THE    LIBERTY    MACHINE    COMPANY 

wfnirm  "fV^^'j-  *T  ?.''"",  iP^Of-Porated  bv 
William    J     Grede,  A.    E.    Stroud    and   Jere- 

at'^tin'^nn.'''-  7"'  ™mpany  is  capitalized 
at    $10,000    and     proposes    to    manufacture 

IuriUi'n|''flx"tmx:s''""^'P^"^  "'"'^*"<=  ^"«  K"- 

vvnw^'^^i'^F^fr  MACHINE  &  ELECTRIC 
WORKS.  115  West  Pico  Street,  Los  Angeles 
<al.  has  been  organized  to  manufacture 
machine  parts  and  electrical  apparatus. 
Morns  Price.  4323  South  Olive  Street,  is 
interested    in  the   company. 

THE  PARAMOUiNT  ELECTRIC  FIX- 
TURE COMPANY.  6278  Hollywood  Boule- 
vard. Los  Angeles,  Cat,  has  been  organized 
to  manufacture  metal  electric  lighting  fix- 
tures J.  J.  Strauss.  5737  Virginia  Avenue 
IR   interested  in  the  company. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued   Dec.    2S.    1920) 

1  363  806.  Regi-lator  for  Dynamo-Electric 
'  MACHINES ;     William     B.     Moses,     Brook- 
line.     Mass.       .\pp.     fllfil     Oct.     IS.     191j. 
Eliminates   trouble   from   vibration. 
1  363.807.      Electrical    Bodt-Contact    De- 
'viCE-     James    W.     Murphy.    Chicago.     111. 
App.    tiled   April   28.   1920.      Medical. 

1  363  813  ATTACHMENT      FOR      ELECTRICAL 

'  Controllers  ;  Estell  C.  Raney.  Columbus. 
Ohio.  App.  filed  April  21,  1919.  Drum 
controller. 

1  363  814         AUTOMATICALLY     RECLOSING    ClK- 

'  CHIT   Breaker  :    Estell    C.    Raney,   Colum- 
bus. Ohio.     App.  filed  June  13.  1919.     bec- 
tionalizing  breaker. 
1  363,815.     Electrode  Holder  ;   Byramji   D. 

■  Saklatwalla  and  Arthur  N.  Anderson, 
l-rafion,  I'a.  App.  filed  April  24.  1919. 
For   furnaces. 

1363  8''7      apparatus  for  the  Treatment 

'  OF  Gases  by  Electric  Discharge  :  Ernest 

E     Werner,    .St.     Louis.    Mo.       .Vpp.    filed 

March    4.    1920.      Inclosed    electrodes. 

1  363  841.      Electric    Clock  ;    Norman    Col- 

'lins.  London.  England.     App.  filed  July  25, 

1919.  Oscillations  maintained  by  elec- 
tromagnet. 

1  ?63  877.     Electric  Rivet  Heater;  Arthur 

■  Imberv.  Halifax,  York,  England.  App. 
filed  May  10,  19  20.  For  cleaning  rivets 
before   or   during  the  heat. 

1363  889         BATTFJiY  -  Temperature      Con- 
'  troller  ;  Charles  E.  Linebarger.  Chicago, 
111       App.    filed    March    17,    1919.      Ther- 
mostatic. 
1363,919.      Lighting    Fixture;    Grosvenor 
P     Robinson,    Summit,    N.    J.      App.    filed 
April   3.    1920.      Modified    indirect. 
1363  924.       Battery-Light     Attachment; 
'  Arthur     D.     Saborsky.     Lakewood,     Ohio. 
App.  filed   Dec.   30.  1914.      Miniature  elec- 
tric  bulb   upon    any   dry   cell. 
1  363  942        Electrical     Connecting     and 
'  Supporting     Device  ;     Ernest     C.     White. 
NfcVv     York.    N.     Y.       App.     filed    Jan.     10. 

1920.  For   hanging   a  fixture. 
1.363.947.       Electric     Heater;     Henry     J- 

Youngblood.  Los  Angeles.  Cal.  App.  filed 
Oct.  9,  1919.  Attached  to  ordinary 
spigot. 

1363,948.  Electric  Heater;  Henry  J. 
Youngblood,  Buffalo,  X.  Y.  App.  tiled 
Feb.  28,  1920.  Electrically  heated  liciuid- 
discharging   faucet. 

1  363  965  Surgical  and  Medical  Instru- 
'  MENT  ■  Ernesto  Fuchs.  Guadalajara,  Mex- 
ico. App.  filed  Jan.  26.  1920.  For  elec- 
trically  treating   cavities  of  human  body. 

1  363  991.  Electromechanical  Jack  ;  Ed- 
ward L.  Monnot,  Canton,  Ohio.  App. 
filed  Jan.  15.  1920.  For  dental,  surgical 
and   barber   chairs. 

1363  995.  Trolley:  Joseph  Trivarnik,  Jlc 
'Adoo.  Pa.     App.  filed  Aug.  21.  1920.     Will 

not  jump. 
1364.011.     Insulatfj>  and  Protected  Grid: 
'  Malcom  O.  Smith,  Indianapolis.  Ind.    App. 
filed  April   16.   1920.      Battery. 
1  364.013.      Telephone   Transmission    Sys- 
'  TEM  ■    Ray    S.    Silbur.    Lyndhurst,    N-    J- 
App.  filed  Dec.   11,   1917.     Two-way,  two- 
repcater  circuits. 

1364  026.  Troixet-Wire  Clamp;  Glenn  H. 
Bolus.  Mansfield.  Ohio.  App.  filed  Sept. 
7.    1917.      Readily    inserted. 

1364  027.  Trolley-Wire  Cla.mp  ;  Glenn  H. 
Bolus,  Mansfield,  Ohio.  App.  filed  July 
27.   1918.     For  severe  conditions. 

1364,028.       Insulated     Trolley     Ha.nger  ; 
Glenn    H.    Bolus,    Mansfield,    Ohio.      App. 
filed  June  19,  1919.      Installed  ea.sily. 
For   automobiles. 

1,364,048.  Lock;  Homer  E.  Gilland.  Grand 
Rapids,    Mich.      App.    filed    June    7,    1919. 

1,364,051.  Process  of  Electkoplating  : 
James  S.  Gro.ss.  Newport,  R.  I.  App. 
filed  Aug.  18,  1920.  For  preventing  ero- 
sion or  oxidation. 


(Issued  Jan.   4,   1921) 

1,364.078.   Telegraphic  Alphabet  or  Code; 

-\lbeit    C.    Crehore,   Yonkers,   N.    Y.      .\pp. 

filed   Dec.    13,   1918.      Abbreviated. 
1,364,080.      Ballasting   Device;    Clinton   J. 

Davi.s.son,    Jlaplewood,    N.    J.      App.    filed 

Dec.     23,     1919.       To     steady     fiuctuatjng 

current. 
1.364.086.     Telegraph  System  ;   ,\ndrew   D. 

Dowd.   Hobnken.  N.  J.     App.  filed  Jan.   4. 

1918.      Printing. 
1.364.106.     Automatic  Telephone  System; 

Charles    L.    Goodrum.    New    York.    N.    Y. 

App.  filed  March   28.  1918. 
1. 36 1.129.      Sy.stem    of   Electrical   Trans- 
mission and  Distribution  :   Fr<.'dericli  W. 

Mever,  Milwaukee,  Wis.     App.  filed  March 

29.  1918.     High-tension  direct  current. 
1.364.148.       Cupping    Device:    Thomas    H. 

Springer.  Waterloo,  la.     App.  filed  March 

15.    1920.      Medical. 

1.364.158.  Method  of  and  Apparatus  for 
Testing  Repeater  Circuits;  John  F. 
Toomev.  New  York.  N.  Y.  App.  filed  Jan. 
31.  1917.  Testing  transmission  efficiency 
and  ringing  apparatus. 

1.364.159.  Through  -  Ringing  Repe.\ter 
Circuits  :  John  F.  Toomey.  New  York. 
N.  Y.  App.  filed  Jan.  31.  1917.  Two- 
way  two-repeater  circuits. 

1.364.162.  Telephone-Exchange  System; 
Horace  W.  Ulrich.  East  Orange,  N.  J. 
App.  filed  Jan.  4,  1918.  Automatic  ringing. 

1.364.167.  Current  Controller  for  Induc- 
tion Coils  :  Paul  R.  Werner.  Philadel- 
phia. Pa.  App.  filed  Feb.  24.  1915.  For 
producing  sparks. 

1.364.170.  Indicator  for  Telephone  - 
Excha.nge  .Systems:  Edgar  W.  Adams. 
East  Orange.  N.  J.  App.  filed  Oct.  23. 
1918.     To  indicate  number  of  calling  line. 

1.364.208.  Trolley;  William  Rennie,  Shady- 
side.  Ohio.  App.  filed  April  22,  1919. 
Prevented  from   leaving  wire. 

1.364.212.  Heater  for  Electric  Automo- 
biles ;  Jav  I.  Sharpe.  Zanesville.  Ohio. 
App.  filed  Dec.  15,  1919. 

1.364.227.  Recorder:  James  M.  Wight. 
Lakewood.  Ohio.  App.  filed  Dec.  15.  1916. 
Graphic    meter. 

1.364.258.  Trolley-Wheel  Guard;  George 
Daurko.  Pleasant  City.  Ohio.  App.  filed 
Oct.  25,  1920.  For  retaining  trolley  wheel 
in  engagement. 

1.364.299.  .Storage  Battery;  Irvine  M. 
Noble  and  Walter  B.  Gossling.  Indian- 
apolis. Ind.  .\pp.  filed  July  23,  1919.  For 
isolated   plants. 

1.364.335.  Electrical  Connecting  and 
Supporting  Device;  Ernest  C.  ^\^lite. 
New  York.  N.  Y.  App.  filed  Jan.  10.  1920. 
Connects  and  supports  fixture  simulta- 
neously. 

1.364.358.  Battery  Tray;  Thomas  A.  Edi- 
son. Llewellyn  Park.  N.  J.  App.  filed 
Dec.  13,  1915.  For  supporting  and  se- 
curely  holding  group  of  cells. 

1.36  1.359.  Protecting  Varnish  for  Elec- 
trodes OF  Electrolytic  Cells  :  Thoma.^ 
A.  Edison,  Llewellyn  Park.  N.  J.  App. 
filed  Sept.  29.  1919.     For  electroplating. 

1.364.364.  Meter-Testing  Switch  :  Benja- 
min E.  Getchell.  Plainville.  Conn.  App. 
filed  Nov.  17.  1919.  Tested  without  in- 
terrupting  local    circuit. 

1364,377.  Electric  Meter;  Charles  F. 
Jenkins,  Washington,  D.  C.  App.  filed 
June  22.  191S.     Hot-wire. 

1.364.382.  Electric  Switch  for  Stove 
Lighters  and  the  Like  :  Milo  W.  Kibbe. 
Los  Angeles,  Cal.     App.  filed  June  2,  1920. 

r>lin...,  litv    nf    ;,ctnntinp^    buttons. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


i^os  .\ngeies,  V  ai.     --^pp.  iiieu  ji 
Plurality  of  actuating  buttons. 


1.364,390.  Stokage-Battery  Asse.mbly  : 
Lamar  Lyndon,  West  Orange.  N.  J.  App. 
filed  April  30.  1919.  For  cells  of  great 
size   and    weight. 

1  364  393.  Battery  Hand  Lamp  ;  Thomas 
J.  Madigan.  Brooklyn.  N.  Y.  App.  filed 
April   6,    1920.      Flashlight. 

1.364,419.  Electrical  Connecting  a.nd 
Supporting  Device:  Ernest  C.  White, 
New  York,  N.  Y.  App.  filed  April  9.  1920. 
Fixture   hanger   and   connector   combined. 

1.364.469.  Storage-Battery  Containek  : 
Joseph  L.  Woodbridge.  Philadelphia.  Pa. 
App.  filed  Feb.  13.  1919.  Cover  satisfac- 
torily sealed. 

1.364.488.  Steam-Propelled  Vehicle;  John 
A.  Doble,  San  Francisco,  Cal.  App.  filed 
May  15,  1917.  Means  for  condensation  of 
exhaust   steam. 

1.364.493.  Method  of  Making  Storage- 
Battery  .Separators  ;  Bruce  Ford  and 
Edward  W.  Smith.  Philadelphia,  Pa.  App. 
filed  Feb.   28.  1918.     Slit  ;heet. 


New  England  States 

BOSTON.  MASS.- — in  connection  with 
the  reorganization  of  the  Boston  Suburban 
Electric  Company,  the  stockholders  have 
arranged  for  the  disposition  of  a  security 
issue,  the  proceeds  to  be  used  for  ojicra- 
tions.    extensions.    ?tc. 

THREE  RIVERS.  MASS.^The  Palmer 
Hills  are  having  plans  prepared  lor  a  30- 
ft.  X  70-ft.  transformer  station  at  their 
plant.  Lockwood.  Greene  &  Company.  6(l 
Federal  Street.  Boston,  are  architects  and 
engineers. 


Middle  Atlantic  States 

CAMPBELL,  N.  Y, — The  .Vulls  Electric 
Corporation,  with  a  capital  stock  of  $10.- 
000.  has  been  granted  a  charter  to  gener- 
ate electricity  for  lighi.  h;-at  and  power 
purposes  in  Campliell  and  Savona.  The 
\'illage  of  Savona  voted  to  issue  bonds  for 
the  installation  of  the  electric  system  with 
the  main  plant  at  Campbell. 

ENDICOTT.  N.  Y. — Arrangements  are 
being  made  for  the  in.stallation  of  electri- 
cally operated  pumping  equipment  at  the 
municipal  waterworks  to  replace  the  exist- 
ing steam-driven  apparatus.  Energy  will 
be  served  by  the  Binghamton  Light.  Heat 
&    Power   Company.    Binghamton. 

OGDKNSBURG-.  N.  Y. — The  New  York  & 
Ontario  Power  Company  has  applied  to  the 
Federal  Power  Commission.  Washington. 
D.  C.  for  permission  to  erect  a  dam  across 
the  south  channel  of  the  St.  Lawrence 
River  for  the  development  of  approximate- 
ly 25.000  hp. 

OR.\NGEBURG,  N.  Y.  —  The  Rockland 
Light  »t  Power  Companv  has  filed  notice 
of  increase  in  capital  from  $1,300,000  to 
$1,600,000   for    proposed    expansion. 

WEST  BURLINGTON.  N  Y. — D.  T. 
Gardner  of  this  place  has  applied  to  the 
Public  Service  Commission.  Second  Dis- 
trict, for  permission  to  construct  and  oper- 
ate an  electric  lighting  plant  under  fran- 
chises granted  by  the  towns  of  Burlington 
and  Edineston  supplying  West  Burlington 
and    Edmeston   lighting  district. 

BLOOMFIELD.  N.  J.— The  Clark  Thread 
Company.  Clark  and  Ogden  Streets.  New- 
ark, has  had  plans  prepared  for  the  erec- 
tion of  a  power  plant  to  cost  about  $63.- 
000,  to  be  used  in  connection  with  its  pro- 
posed bleaching  works,  to  cost  $133,000, 
A.   H.    Groel  is  general  manager. 

LYNDHfRST.  N.  J. — The  Board  of 
Education  will  receive  bids  until  Feb.  1 
for  electrical  equipment  to  b^ftnstalled  in 
the  proposed  new  school  at  StJIR'esant  and 
Kingsland  Avenues.  A.  L.  Vegliante.  Gar- 
field,  is  architect. 

TRENTON.  N.  J. — The  Trenton  &  Mer- 
cer County  Traction  Corporation,  137  East 
State  Street,  plans  to  make  repairs  and 
improvements  to  its  electric  power  station. 
C.   Hackel  is  chief  engineer. 

H.VP.RISRURG.  PA, — .\n  ordinance  has 
been  passed  by  the  City  Council  authoriz- 
ing the  emiiloyment  of  Dr.  W.  L.  RoVib. 
head  of  the  electrical  department  of  the 
Rensselaer  Polytechnic  Institute.  Troy.  N. 
Y..  to  make  an  investigation  for  the  city 
of  the  plant  and  system  of  the  Harrisburg 
Light  &  Power  Company,  with  a  view  to 
making  recommendations  for  adequate 
service.  The  work  will  be  conducted  under 
direction    of    Commissioner   Hassler. 

NEW  HOPE,  PA. — The  Clay  Products 
Corporation  of  .\merica.  Liberty  Building. 
Philadelphia,  contemplates  the  erection  of 
an  electric  power  plant  in  connection  with 
its  new  brick  manufacturing  plant  at  this 
place.  A  railway  system  will  also  be  con- 
structed from  the  plant  to  the  clay  prop- 
erties. The  total  cost  is  estimated  at 
$900,000. 

PITTSBURGH.  PA. — Application  has 
been  made  by  the  West  Penn  Power  Com- 
pany to  the  Public  Service  Commission  for 
permission  to  issue  stock  for  $2,500,000. 
the  proceeds  to  be  used  for  operations,  ex- 
tensions  and    improvements. 
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STEEI^TON,  PA.— Tlu>  finance  commit- 
tee of  the  City  Council  and  llie  water  d«- 
partnicnl  are  planning  for  tlie  installation 
of  one  30-lip.  anil  one  150-hp.  electric 
motor  to  be  used  in  place  of  l)oilers. 
CentrlfUKal  pumps  will  also  be  instalKd. 
G.  H.  Roberts  Is  president  of  the  water 
department.  The  cost  is  estimated  at 
$50,000. 

WHElOLTNt:!.  W.  VA.— The  .Sisters  of  the 
Good  Shepherd.  lOdginton  Lanv.  contem- 
plate alterations  to  the  power  plant.  S. 
F.  Heckert.  Bessemer  Building,  Pittsburgh, 
Pa.,  is  engineer. 


North  Central  States 

DETROIT.  MICH.— The  Park-Davis 
Company,  Atwater  Street  and  McDougal 
Avenue,  contemplates  the  erection  of  an 
electrically  operated  factory  for  the  manu- 
facture of  drugs.  The  first  unit  of  con- 
struction is  estimated  to  cost  about  SI.OiiO  - 
000.  Smith.  Hinchman  &  Grvlls,  710 
Wa.«!hington  Arcade,  are  engineers  and 
architects. 

CLEVELAND.  OHIO.— The  city  officials 
will  receive  bids  until  .Tan.  27  for  electric 
and  power  wiring  to  cost  about  $fiO.O(iO  for 
a  convention  hall  now  under  construction. 
J.  W.  Bean,  5716  Euclid  Avenue,  is  en- 
gineer. 

COLUMBUS,  OHIO.— The  Board  of  Trus- 
tees nf  the  Ohio  State  University  has  asked 


erection  of  a  factory  for  the  manufacture 
of  spark  plugs,  estimated  to  cost  about 
$100,000.  The  construction  of  a  separate 
power  plant  is  being  considered. 

MILWAUKEE.  WIS.— The  Sewage  Com- 
mission will  readvertise  soon  foP  new  bids 
for  equipment  and  boiler  for  the  Jones 
Island  power  plant.  Former  bids  rejected. 
T.   C.   Hatton,   City  Hall,    is  engineer. 

HASTINGS.  MINN.— The  State  Board 
of  Control.  Capitol,  St.  Paul,  will  submit 
to  the  Legislature  a  construction  program 
including  the  erection  of  a  power  plant 
and  the  installation  of  equipment  at  the 
State  Asylum  for  the  Insane  at  this  place. 
The  cost   is  estimated   at  about   $7O,0U0. 

ROLLA.  MO. — Bonds  to  the  amount  of 
$25,000  have  been  voted  for  the  installation 
of  equipment  in  the  power  plant,  giving  the 
plant  a  double  unit  for  light  and  water 
service. 

ST.  LOUIS.  MO.— The  United  Railways 
Company,  Thirty-ninth  and  Park  Avenue.s 
contemplates  the  erection  of  four  new  sub- 
stations of  1,000  kw.  each  and  changing 
two  existing-  sub.stations,  to  he  of  I'.OUO  kw, 
each,  from  alternating  curi'cnt  to  dir;^ct 
current.  Rotary  converters  and  control 
equipment  for  the  six  substations  will  be 
required.  The  cost  is  estimated  at  $285.- 
000.  W.  E.  Bryan,  above  address,  is  en- 
gineer. 

GRAFTON,  N.  D.— The  State  Home  for 
the  Feeble-Minded  plans  to  erect  several 
buddmgs.      including     a     workhous,'.     mill- 
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for  appropriation  of  $4,000,000  to  eaiiv  out 
a  lonstriution  program.  Plans  include  a 
new  urit^for  the  power  pl.int  to  cost 
$384,000.(^1 

COLUMBUS.  OHIO.— It  is  planned  to  in- 
stall cluster  lights  on  West  Broad  Street 
Cleveland  Avenue,  Mount  Vernon  Avenue' 
Main  Street  and  Long  Street.  The  total 
estimated  cost  is  $340,919. 

MILFORD.  OHIO. — The  village  officials 
will  receive  bids  in  about  two  months  for 
motor-driven  centrifugal  pumps  or  steam- 
driven  pumps  to  be  used  in  conn-etion  with 
the  waterworks  plant.  S.  T.  Bateman  is 
clerk. 

ST.  CLAIRSVILLE.  OHIO.— The  city 
officials  plan  to  make  improvements  to  the 
municipal    electric   light   jilant. 

LOUISV^ILLE.  KY. — A  wireless  plant 
Ti  111  be  erected  at  the  College  of  Arts  and 
Science  Building  at  the  Louisville  Uni- 
versity. 

CHAMPAIG-N,  ILL. — I'lans  are  under 
way  for  the  installation  of  a  lighting  sys- 
tem on  various  streets,  to  cost  about  $25,- 
OOO.     F.  C    I.ohman.  City  Hall,  is  engineer 

CHir.SGO.  ILL.— Felt  &  Tarrant.  1717 
North  P.aulina  Street,  have  plans  under 
way  for  the  construction  of  a  factory  for 
the  manufacture  of  adding  machines  and 
?,V„"J'-  ^  100-ft-  power  plant,  to  cost  about 
$1,000,000.  Power-plant  equipment  will 
??^";nu!red.  L.  G.  Hallberg  &  Companv. 
llfi  South  Michigan  Boulevard,   is  architi'Cl. 

KDGERTON,  WIS.— G.  T.  Simmons,  R. 
F.    D.    No.    8.    Janeaville.    contemplates    the 


house  and  power  house.  The  cost  is  es- 
timated at  about  $583,500.  A.  R.  T  Wylie 
is   superintendent. 

ELK  POINT,  S.  D.— The  citv  officials 
contemplate  holding  a  special  election  for 
the  jiurpose  of  submitting  a  proposition  to 
make  light  and  power  improvements  at  a 
cost  of  about  $20,000.  M.  R.  Hendricks  is 
city   recorder. 

PARSONS.  KAN. — Th>  city  officials  have 
plans  under  way  for  rehabilitation  of  the 
waterworks  system,  including  the  rebuild- 
ing of  power  pl.ints.  instnllation  of  filter 
equipment  and  machinery  for  6.000.000  gii 
capacity,  etc.  The  cost  is  estimated  at 
about  $350,000.  Burns  &  McDonnell  In- 
terstate Building.  Kansas  Citv.  Mo  are 
designing    and    consultiiig    engineers. 

TOPEKA,  KAN.— The  city  officials  con- 
template the  erection  of  an  electric  power 
plant  building,  32  ft.  x  76  ft.,  to  adjoin  tho 
waterworks  plant.  W.  A.  S>-infield  is  com- 
missioner   of    the    water    department. 


Southern  States 

MOUNT  HOLLY.  N.  C— Surveys  have 
been  made  by  the  Blu  ■  Ridge  Development 
Company,  Hickory,  for  an  electric  railway 
from  Mount  Holly  to  Blowing  Rock,  to  cost 
about    $100,000. 

POMPANO.  FLA.— The  Pompano-by-the- 
Sea  Company.  39  N.  E.  Second  Avenue. 
Miami,  plans  to  install  an  electric  ami 
water  plant  at  this  plant.  .\.  T.  Barkdiill 
is  secretary. 


SAFETY  HARBOR,  FLA.-^The  Town 
Commissioners  have  ordered  an  eleation  to 
be  held  for  the  purpose  of  submitting  a 
proposition  to  issue  $10,000  in  bonds  for 
the  purchase  and  establishment  of  an  elec- 
tric  light   plant 

CHATTANOOGA,  TENN.— The  Du  Boia 
Rubber  &  Tire  Company,  315  Volunteer 
btate  Building,  is  having  plans  prepared 
tor  a  power  plant,  42  ft.  x  50  ft.,  in  con- 
nection with  its  proposed  automobile  tire 
manufacturing  plant.  The  cost  is  esti- 
mated at  $75,000.  W.  L.  McLane.  above 
address,   is  architect. 

nA?'5^'""^°°^'  ALA.— An  issue  of  $750.- 
000  has  been  propo.sed  by  the  city  officials 
lor  the  erection  of  a  power  plant  on  the 
Choctawhatchie  River. 

BIRMINGHAM.  ALA.— The  Birmingham 
naterworks  Company  is  receiving  bids  for 
two  10.000.000 -gal.  turbine  centrifugal 
improvements,  including  the  installation  of 
Mumps  at  the  Cahaba  River  pumping  sta- 
tion. Other  equipment  and  fitting  will  be 
installed.  The  total  cost  is  estimated  at 
about  $400,000.  H.  Horner  is  superintend- 
■nt  of  the  waterworks. 

TU.SCALOOSA.  ALA.— The  building 
committee  of  the  Alabama  Home  for  the 
Feehle-Minded  will  receive  bids  until  Feb 
15  for  the  construction  of  a  power  house 
main  dormitory  and  laundry  at  the  in- 
stitution, to  cost  about  $175,000.  D  O 
Whilldin.  Title  Guaranty  Building  Bir- 
mingham,   is  architect. 

COLEMAN.  TEX.— The  city  officials  con- 
template remodeling  and  improving  the 
electric   light   plant. 


Pacific  and  Mountain  States 

TACOMA.  WASH.— The  city  officials 
contemplate  makng  extensive  improve- 
ments and  additions  to  the  municipal  light 
and  power  system  during  the  year  inde- 
pendent of  the  development  of  the  Lake 
Cushman  project.  A  substation  will  bp 
erected  in  the  north  end  of  the  city,  de- 
signed to  transform  8.000  kw  or  10  000 
kw.  high-tension  lines  for  residential  u.se 
to  cost  between  $70,000  and  $100  000  A 
second  substation  will  be  erected  for  South 
Tacoma  at  the  pumping  station  of  the 
e  ater  department,  where  transformers  are 
already  installed  for  the  use  of  that  de- 
partment. L.  Evans  is  superintendent  of 
the  light  plant. 

ASHLAND.  ORE.— Mavor  Lamkin  at  a 
r.-^cent  meeting  of  the  Chamber  of  Com- 
merce suggested  that  the  proposition  to 
irect  a  municipal  power  plant  be  submit- 
ted  to  the  voters. 

I  MODESTO,  CAL— The  city  officials  will 
open  bids  about  April  1  for  the  construc- 
tion of  the  Don  Pedro  Dam  for  the  de- 
velopment of  power  at  this  place.  The 
cost  of  the  project  is  estimated  at  about 
$3,075,000.     A.  J.  Wiley  is  engineer. 

PAYSON.  UTAH— Plans  have  been  ap- 
proved by  the  City  Council  for  the  erec- 
tion of  seventy-two  iron  posts  for  an  orna- 
mentpl  street-lighting  system  to  be  in- 
stalled in  the  spring  at  a  cost  of  about 
$7,000.     C.  A.  Swan.  Provo,  is  engineer 

SALT  LAKE  CITY.  UTAH.— L.  B  CUiff 
Pelt  Building,  has  filed  application  with 
the  state  engineer  for  the  diversion  of 
water  from  Fish  Creek,  Piute  County,  for 
the  developm-nt  of  1.200  hp.  to  supply 
.nergy  for  seven  counties. 


Canada 

VICTORIA.  B.  C— The  Minister  of  Pub- 
lic Works  will  receive  bids  until  Feb.  1  for 
two  20.000  Imperial  g.  n.  m.  centrifugal 
pumps,  for  the  Maple  Ridge  diking  dis- 
trict.    J.  A.  Wilson  is  engineer. 

ST.  JOHN.  N.  B  — The  Madawaska  Light 
&  Power  Company  has  plans  under  way 
for  the  construction  of  a  power  plant  for 
the  development  of  from  20,000  bp  to  25  - 
000  hp. 

KITCHENER.  ONT.— A  by-law  provid- 
ir';  $37.SOO  was  voted  on  for  the  erection 
of  a  power  house  and  the  installation  of 
an  elevator  at  the  Kitchener- Waterloo 
Hospital. 

MONTREAL,  WEST.  QUE. — At  a  recent 
election  it  was  voted  to  expend  $117,000 
to  provide  for  a  new  lighting  system  with 
underground    conduits. 


Miscellaneous 

TAMPICO.  MEXICO— The  Standard  Oil 
Company  of  New  Jersey.  26  Broadway. 
New  York  City,  contemplates  the  erection 
of  a  pumping  station  in  the  oil  fields  at 
this  place,  to  include  tw.'lve  large  pumping 
units,  a  bntter.v  of  twenty-eight  boilers 
and  auxiliary  operating  equipment.  The 
company  will  also  erect  two  central  power 
plants    i'or    oil-fleld    service. 
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Generous  Foreign  Credit  Will 
Help  Domestic  Business 

THE  spirit  of  optimism,  which  knew  no  bounds  when 
orders  came  in  batches  and  one  industry  bid  against 
another  for  labor  and  material,  has  in  some  quarters 
given  place  to  a  spirit  of  gloom.  As  a  result  production, 
the  only  remedy  for  most  of  the  industrial  ills  of  the 
world,  has  been  restricted  and  a  return  to  normal  times 
has  been  retarded  in  the  same  degi-ee.  Because  the 
farmer  cannot  now  fix  the  price  of  next  year's  crop  he 
refrains  rather  foolishly  from  planting  cotton  and  grain, 
although  no  conservatively  managed  and  essentially 
sound  enterprise  engaged  in  the  production  of  a  neces- 
sity need  concern  itself  unduly  about  the  adequacy  of 
price.  That  is  merely  relative  and  in  normal  times  i.s 
invariably  reasonable.  What  is  true  of  agriculture  is 
true  also  of  manufacture.  In  this  country  any  restric- 
tion in  output  because  our  productive  capacity  is  con- 
siderably above  our  normal  consumption  is  unwise.  The 
rest  of  the  world  not  only  needs  our  surplus  but  in  the 
present  crisis  even  asks,  besides,  to  share  in  our  super- 
abundant home  supply.  Our  own  welfare  and  business 
prosperity  depend  to  an  appreciable  extent  on  export 
trade,  and  we  have  an  anomalous  situation  where 
Europe  and  the  rest  of  the  world  are  really  begging  us 
for  material  and  foodstuffs  but  lack  the  ability  to  pay 
in  gold.  If,  therefore,  some  adequate  means  of  credit 
could  be  established,  an  immense  foreign  trade  would 
immediately  result.  The  exigencies  call  for  a  much 
greater  amount  of  credit  than  that  provided  by  the 
Foreign  Trade  Financing  Corporation  recently  formed. 
Europe  in  its  present  chaotic  and  starving  state  is 
becoming  a  menace,  and  if  her  civilization  means  any- 
thing to  the  world,  she  must  be  helped.  It  is  apparent 
that  our  credit  s.ystem  is  not  flexible  enough  to  meet  the 
emergency,  but  if  each  industry  will  paraphrase  the 
Red  Cross  slogan  and  "Give  credit  till  it  hurts,"  a 
happy  solution  will  be  found. 


The  Backfire  of  Rate 
Increases 

INCREASES  in  the  rates  paid  for  the  service  rendei-ed 
by  public  utility  corporations  have  not  been  a  whit 
more  popular  than  have  other  increases  in  the  cost  of 
living.  Moreover,  the  very  fact  that  the  utilitj-  rates 
have  been  raised  through  the  authority  of  and  after 
investigation  by  the  utility  commissions  has  resulted  in 
an  antagonism  toward  these  commissions  by  the  same 
people  who  first  demanded  utility  regulation.  After 
fighting  attempts  of  the  commissions  even  to  get  at  the 
facts  necessary  to  render  just  decisions,  the  municipal 
authorities  who  vociferously  inject  themselves  into  the 
proceedings  under  the  guise  of  "protecting  the  innocent 
consumers  from  the  extortions  of  the  bloodless  corpora- 
tions"   claim    that    the    commissioners    favor    the    cor- 


porations when  they  allow  them  a  return  to  cover  the 
cost  of  doing  business.  Then  comes  a  move  to  demand 
an  end  of  regulation  and  a  return  of  control  to  the 
municipal  authorities.  There  are  also  demands  that 
"political"  appointments  be  made  to  fill  forthcoming 
vacancies  in  some  commissions.  The  really  unfortunate 
thing  is  that  the  utilities  cannot  urge  the  continuance 
in  office  of  able  men  who  have  shown  wisdom  in  regu- 
lation. Their  good  faith  would  immediately  be  ques- 
tioned and  their  ends  defeated.  However,  there  is  yet 
hope  in  the  fact  that  the  tens  of  thousands  of  loyal 
employees  of  the  utilities  have  it  in  their  power  con- 
vincingly to  prove  to  their  friends,  and  through  them 
in  an  ever-widening  cii'cle  to  the  v^hole  public,  that 
regulation  is  wise  and  must  be  sustained. 


The  Superman  and 
the  Average  Man 

AN  ENCOURAGING  philosophy  is  taught  by  Dr. 
.  C.  P.  Steinmetz,  who  is  one  among  a  group  of 
engineers  and  industrial  experts  to  whom  is  due  the 
course  in  foremanship  lately  introduced  into  several 
hundred  industrial  establishments.  Dr.  Steinmetz's 
views  on  "incentive  and  initiative"  were  recently  ex- 
pressed by  him  through  the  New  York  World.  "I  am 
not  a  superman,"  he  says.  "I  am  not  exceptionally 
qualified  by  nature  for  creative  work.  If  we  had  a 
general  recognition  of  the  powers  that  exist  in  the 
human  organism,  and  if  we  would  organize  our  indus- 
trial machine  so  as  to  bring  those  powers  into  play, 
there  is  no  reason  why  the  average  man  might  not 
accomplish  at  least  as  much  as  I  accomplish.  It  is  the 
function  of  the  new  leadership  to  release  those  powers 
and  to  give  everybody  his  utmost  opportunity."  Super- 
men, as  a  matter  of  fact,  are  myths.  Geniuses  occa- 
sionally arise  and  in  their  moments  of  inspiration 
accomplish  wonders,  but  they  are  far  too  erratic  for 
reliance  and  often  progress  into  insanity  or  degenerate 
into  charlatanism.  It  is  the  man  of  average  talent 
raised  to  the  nth  degree  who  counts,  and  raising  one's 
talent  to  this  degree  is  a  matter  of  individual  determi- 
nation and  perseverance,  which  are  always  responsive 
to  and  often  dependent  upon  such  leadership  as  Dr. 
Steinmetz  champions. 


A  Time  to  Buy  and 
to  Produce 

ACTION  is  more  potent  than  theory  or  intent,  and  if 
i\.  the  present  depression  in  the  business  world  is  to 
be  dispelled  trade  and  not  talk  must  be  encouraged.  It 
is  idle  to  expect  living  costs  to  come  down  permanently 
unless  production  is  increased,  and  with  shops  closed  how 
can  that  condition  be  achieved?  The  time  has  come  for 
the  exercise  of  some  common  sense  in  the  matter  of 
buying.    Of  luxuries  and  non-essentials  we  have  had  our 
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fill  and  we  need  not  concern  ourselves  with  the  fate  of 
those  who  cater  to  extravagance.  It  is  the  essentials  in 
which  we  are  interested  and  in  their  constant  and  ade- 
quate supply.  If  these  are  priced  unreasonably  high, 
there  must  be  a  readjustment,  but  if  not,  their  produc- 
tion should  be  encouraged.  For  instance,  to  cite  con- 
crete cases,  copper  is  an  essential  metal  and  one  greatly 
used  in  the  electrical  industry.  The  price  of  copper  is 
now  lower  than  it  was  at  any  time  during  the  ten-year 
period  before  the  war.  We  are  not  prone  to  giving 
commercial  advice,  but  it  is  obvious  that  a  thrifty  manu- 
facturer of  electrical  apparatus  or  a  prudent  electric 
light  and  power  company  manager  would  lay  by  a  store 
of  the  red  metal  now.  Cotton  and  aluminum  have  also 
come  down  in  price,  and  since  these  materials  too  are 
used  in  the  electrical  industry  advantage  should  be  taken 
of  this  means  of  reducing  the  cost  of  apparatus  still 
further.  Nor  are  these  by  any  means  the  only  raw- 
material  used  in  electrical  manufacture  to  which  the 
reasoning  applies.  If  there  ever  was  a  time  for  confi- 
dence in  basic  industries,  it  is  now,  and  if  there  is  any 
salvation  in  thrift,  now  is  the  time  to  put  it  into  practice. 


Power  Distribution  for 
Industrial  Motors 

A  BRIEF  paper  by  Fred  Morgan  in  this  issue  gives 
an  instructive  study  of  several  of  the  various  types 
of  distribution  service  for  motors  in  industrial  plants. 
The  three  types  which  he  selects  for  investigation  are 
the  general  radial  system,  with  one  switchboard  and  a 
feeder  to  each  motor;  the  ring  system,  with  a  closed 
loop  on  which  motors  are  cut  in,  and  the  compromise 
system  of  radial  groups,  in  which  the  main  supply  feeds 
localized  switchboards  each  with  its  radial  group  of 
motors.  The  case  directly  under  notice  is  a  thoroughly 
typical  instance  of  about  1,000  hp.  in  two  large  factory 
buildings  with  a  substation  between  them.  Three-phase 
service  at  60  cycles  supplied  from  step-dovra  transform- 
ers was  assumed,  and  then  careful  estimates  of  all  costs 
for  motor  voltages  of  220  and  440  were  made  based  on 
the  three  systems  of  installation.  Obviously  there  are 
opportunities  for  varying  and  combining  the  three  which 
might  be  practically  advisable  on  account  of  special  loca- 
tion of  motors  or  by  reason  of  grouping  of  buildings 
other  than  that  described.  For  a  comparatively  simple 
instance  like  this,  however,  the  results  obtained  are 
fairly  comparable. 

As  worked  out  with  all  foreseeable  items  appropriate 
to  the  three  cases  included,  Mr.  Morgan  finds  the  ring 
system  of  installation  at  440  volts  slightly  the  cheapest, 
followed  closely  by  the  radial  group  at  the  same  voltage. 
A  pure  radial  system  does  not  seem  well  adapted  for  an 
installation  of  the  area  here  considered,  as  might  indeed 
have  been  foreseen.  The  advantage  of  the  higher  volt- 
age is  rather  striking  but  somewhat  less  than  a  casual 
guess  would  indicate.  It  amounts  on  the  average  to 
somewhere  around  fifteen  per  cent,  and  of  course  the 
advisability  of  using  440  volts  would  depend  very  much 
on  the  character  of  the  work  to  be  done  and  the  size  and 
location  of  the  motors  with  respect  to  the  question  of 
safety,  which  necessarily  has  to  be  considered  in  a 
440-volt  installation.  Detailed  estimates  of  this  sort  are 
not,  of  course,  universally  conclusive,  but  they  have  in 
this  instance  a  good  deal  of  practical  value  in  that  Mr. 
Morgan  has  made  them  on  a  somewhat  typical  installa- 
tion estimated  on  a  uniform  and  well-considered  plan. 


Progress  in  Relay 
Protection 

PROGRESS  in  the  application  of  automatic  relays 
for  circuit  and  network  protection  is  admirably  out- 
lined in  this  issue  by  R.  N.  Conwell.  The  situation  as 
it  stands  today  is  indicated,  the  various  methods  used 
here  and  in  England  are  described,  and  the  relative 
success  of  these  methods  is  recorded.  A  warning  is  also 
issued  not  to  build  systems  and  then  design  their  pro- 
tection, but  rather  to  design  systems  that  can  be 
effectively  protected  by  simple  means.  Though  perfect 
adjustment,  great  sensitiveness  or  even  uncanny  intelli- 
gence may  be  credited  to  relays  even  at  this  day,  it  is 
well  not  to  expect  too  much  of  them.  The  result  might 
be  infinite  complication,  possible  of  adjustment  it  is 
true,  but  liable  to  serious  trouble  due  to  human  short- 
comings in  installing,  inspecting  and  operating. 

The  increased  application  of  relays  in  central-station 
systems  has  been  urged  by  us  before.  There  are  prob- 
ably no  companies  that  would  not  profit  in  a  large 
measure  by  studying  the  possibilities  of  increasing  such 
protection  on  their  systems  and  making  installations 
that  would  best  suit  their  present  conditions  and  be  best 
adaptable  to  their  future  development.  More  accurate 
knowledge  of  their  network,  shorter  interruptions,  better 
service  and  savings  in  energy  losses  due  to  parallel 
operation  of  lines  or  better  division  of  load  would  be 
certain  rewards.  We  therefore  feel  that  Mr.  Conwell's 
contribution,  in  its  authoritative  and  clear  presentation, 
will  inspire  engineers  to  devote  more  energy  to  relay 
protection. 


Rational  Selection  of 
Circuit  Breakers 

RAPID  growth  in  size  of  central-station  plants  has 
.emphasized  circuit-breaker  trouble  and  prompted 
the  safeguarding  of  operation  by  the  adoption  of  the 
most  rugged  switches.  Experience,  in  fact,  has  shown 
that  in  some  locations  breakers  with  the  highest  possi- 
ble rupturing  ability  are  none  too  large.  In  the  short 
article  by  H.  L.  Wallau  in  this  issue  attention  is  called 
to  a  phase  in  selection  of  circuit  breakers  that  may  not 
have  received  sufficient  attention  in  the  past.  Mr. 
Wallau  points  out  that  there  has  been  neglect  in  many 
places  to  take  account  of  actual  conditions,  in  forgetful- 
ness  of  the  fact  that  the  voltage  drops  below  normal  un- 
der short-circuit  current,  and  that  consequently  economy 
in  the  selection  of  circuit  breakers  has  not  been  achieved. 
Aside  from  the  size  of  the  generating  plant,  the  phys- 
ical constants  of  equipment  and  the  line,  the  deter- 
mining factor  in  the  selection  of  circuit  breakers  is  the 
time  setting  of  the  relays  for  their  automatic  operation. 
It  is  therefore  essential  in  selecting  the  breaker  to  know 
exactly  the  operating  conditions  to  which  it  will  be 
submitted  when  it  takes  its  position  in  an  extensive 
network.  A  slight  reduction  in  time  setting  may  result 
in  overtaxing  its  current-rupturing  ability.  It  would 
seem  that  often  it  would  be  more  economical  to  plan  the 
replacement  of  a  breaker  by  a  larger  one  when  condi- 
tions demand  it,  rather  than  provide  at  first  the  extra 
capacity,  which  at  best  can  only  be  arrived  at  by  guess- 
work. The  old  axiom  of  the  chain  being  as  strong  as  its 
weakest  link  finds  its  application  in  this  instance  again 
and  points  to  a  design  of  circuit  breakers  in  a  system 
that  will  give  approximately  the  same  factor  of  safety 
at  all  points.  Mr.  Wallau  provides  means  for  arriving 
at  this  rational  design. 
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Reducing  Voltage  Stresses  in 
Transformer  Coils 

IN  THE  winding  and  assembling  of  the  ordinary 
single-phase  distributing  transformer  for  reducing 
the  pressure  from  2,200  volts  primary  to  220  volts 
secondary,  the  maximum  voltage  that  can  be  obtained 
between  any  pair  of  terminals  by  voltmeter  is  2,420, 
when  two  appropriate  terminals  are  brought  into  con- 
tact. The  minimum  voltage  that  can  be  obtained  in  this 
way  is  1,980.  The  difference  between  maximum  and 
minimum  is  not  so  great  as  to  call  for  close  attention  to 
internal  connections  or  groupings  of  coils.  When,  how- 
ever, the  primary  pressure  is,  say,  66  kv.  and  the 
secondary  22  kv.,  their  sum  is  88  kv.  and  their  difference 
44  kv.  These  values  are  so  different  that,  it  is  worth 
while  studying  the  internal  connections  of  the  trans- 
former, with  a  view  to  minimizing  the  internal  dielectric 
stresses  in  the  event  of  a  contact  between  primary 
and  secondary  conductors.  The  mode  of  assembling  and 
connecting  primary  and  secondary  windings  which  pro- 
motes the  development  of  the  summation  voltage,  in 
case  of  a  contact  between  conductors,  is  known  as  con- 
nection for  additive  polarity,  and  that  which  promotes 
the  development  of  the  difference  voltage  is  termed  con- 
nection for  subtractive  polarity. 

C.  W.  Piper  contributes  an  article  in  this  number  to 
the  subject  of  subtractive  or  additive  polarity  for  single- 
phase  transformers.  It  is  shown  that  the  connection 
for  subtractive  polarity  suffers  no  material  disadvan- 
tage, while  it  offers  the  distinct  advantage  of  minimiz- 
ing the  internal  and  external  pressures  which  might 
be  set  up  in  consequence  of  an  accidental  contact 
between  primary  and  secondary  conductors. 


Electrical  Maintenance  Must 
Not  Be  Neglected 

BEFORE  the  superiority  of  electrical  service  was  so 
thoroughly  acknowledged  in  mining  and  manufac- 
turing circles  as  it  is  today,  the  ruggedness  of  electrical 
apparatus  was  used  by  salesmen  and  engineers  as  an 
argument  for  the  installation  of  motors  and  other 
electrical  apparatus  in  preference  to  or  in  place  of 
machines  operated  by  other  forms  of  power.  When 
intelligently  applied,  electricity  has  done  everything 
that  was  claimed  for  it  and  even  more,  but  unless  more 
attention  is  paid  to  the  maintenance  of  electrical  equip- 
ment than  has  generally  been  the  case  its  reputation 
will  suffer  and  its  advocates  will  be  disappointed. 

The  impression  has  been  created  in  the  minds  of  many 
industrial  executives  and  master  mechanics  that  so  long 
as  such  details  as  oiling  are  attended  to  when  necessary 
electrical  apparatus  can  be  virtually  forgotten  after 
it  has  been  installed.  Electrical  engineers  have  been 
laughed  at  when  they  advised  their  companies  not  to 
change  over  from  steam  to  electric  service  unless  they 
were  prepared  to  maintain  the  electrical  apparatus  prop- 
erly by  frequent  inspections  and  cleaning.  In  one 
instance,  which  is  typical  of  many,  the  electrical  engi- 
neer's recommendations  for  maintenance  were  not  car- 
ried out  and  his  so-called  pessimism  is  still  thought  to 
be  groundless.  The  electrical  applications  were  all  well 
made,  and  the  average  age  of  the  apparatus  is  only  about 
four  years;  but  during  the  next  four  or  five  years  there 
will  probably  be  regret  that  maintenance  has  been 
neglected. 

Maintenance    means    keeping    equipment    in    proper 


operating  condition,  not  waiting  for  it  to  break  down 
and  then  curtailing  manufacturing  production  to  restore 
service.  Proper  maintenance  extends  the  useful  life  of 
electrical  apparatus  more  than  seems  to  be  generally 
recognized.  In  one  large  factory  with  about  1,500 
motors  averaging  1.5  hp.  the  total  cost  of  maintenance, 
including  frequent  inspection,  oiling,  renewing  bearings, 
rewinding  and  so  forth,  is  about  $4  per  motor  horse- 
power per  year.  The  cost  of  maintenance  elsewhere  will 
be  affected  by  the  distance  apart  and  accessibility  of  the 
motors  and  by  their  average  size,  but  it  has  been  found 
that  in  nearly  every  case  it  is  cheaper,  all  items  con- 
sidered, to  keep  motors  in  service  by  proper  care  and 
attention  than  to  neglect  them  until  they  break  down. 

Every  concern  operating  electrical  equipment  should 
give  the  subject  of  maintenance  renewed  consideration 
in  an  effort  to  improve  present  methods  now.  Unless 
action  is  taken  along  this  line  soon,  the  expense  of  elec- 
trical breakdowns  and  repairs  will  increase  greatly 
during  the  next  few  years. 


Rural  Electricity  Supply 
in  England 

A  BRITISH  contemporary  gives  some  interesting  facts 
regarding  an  experiment  carried  on  at  Hereford, 
England,  for  conveying  electricity  to  a  strictly  rural 
district.  The  reason  for  the  work  in  this  instance  was 
that  the  plant  which  had  been  installed  there  twenty 
years  ago  had  never  prospered  owing  to  the  small  popu- 
lation (a  little  more  than  20,000)  and  the  absence  of 
any  considerable  mechanical  industries.  To  obtain 
business  and  put  the  plant  on  a  sound  basis  a  rural 
distribution  was  inaugurated,  which,  growing  slowly  at 
first,  now  covers  a  radius  of  12  or  15  miles  (20  or  25 
km.)  from  the  plant  in  all  directions  and  supplies  a 
steadily  increasing  number  of  customers. 

The  plant  in  its  present  state  presents  a  good  many 
points  of  interest.  Its  main  equipment  is  4,000  kw. 
in  three  turbo-units,  delivering  three-phase,  50-cycle 
energy  at  3,300  volts.  The  supply  in  the  center  of  the 
town  is  direct  current,  as  was  common  practice  when 
the  plant  was  built,  and  the  main  outlying  territory 
is  served  at  present  direct  from  the  generators,  the 
load  being  small  and  scattered,  although  the  tran-smis- 
sion  system  has  been  planned  for  33,000  volts,  with 
a  view  to  further  extensions,  and  the  main  distribution 
will  soon  be  raised  to  11,000.  Cheap  fuel  in  the  unusual 
form  of  coke-oven  dust  eked  out  by  oil  has  enabled  the 
fuel  cost  to  be  cut  far  below  any  figure  which  could 
be  reached  with  coal.  The  oil  is  used  only  at  peak  load, 
increasing  the  working  capacity  of  the  boilers  by 
some  50  per  cent.  The  transmission  system  for  the 
main  lines  is  lattice-girder  steel  poles,  with  wooden 
poles  for  low-tension  distribution  and  services,  such 
circuits  being  three-phase,  four-wire,  at  400  volts. 

The  result  of  all  this  activity  has  been  a  steadily 
increasing  load  of  lighting,  appliances  and  small  motors 
for  farm  use,  and  this  business  has  enabled  the  plant 
to  show  a  clean  profit  beyond  all  fixed  charges,  including 
sinking  fund,  and  to  bring  to  a  genuinely  agricultural 
territory  the  full  advantages  of  electric  distribution. 
The  point  of  the  case  is  that  under  somewhat  unfavor- 
able circumstances,  in  a  conservative  farming  com- 
munity, electrical  service  has  been  extended  to  cover 
thoroughly  a  large  area  and  that  the  enterprise  has 
succeeded. 


Walter  Robbins 

A  prominent  engineer-executive  to  whose  efforts  in  seciirin(/  for  the  yoveniment  the  ivholc-liearted 

co-operation  of  the  electrical  indvstry  during  the  war  can  be  attributed  in  no 

small  measure  the  industry's  splendid  }rar  performance 


DCRING  the  wuv  one  of  the  achieve- 
ments of  the  electrical  industry 
was  its  hearty  and  prompt  response 
to  every  call  of  the  g-overnment.  This 
has  been  offlcially  recognized  by  the 
Government  itself  and  also  by  numerous 
war  industries  whose  outputs  were  so 
essential  to  modern  warfare.  Many 
things  that  had  been  talked  of  for  years 
previously  and  accomplished  under  w'ar 
conditions  might  still  be  the  subject  of 
frequent  heated  discussions  except  foi' 
the  emergency  that  forced  the  experi- 
ment. Among  those  who  gave  their 
entire  time  to  this  work  with  marked 
credit  to  themselves  and  the  industry 
was  Walter  Robbins,  vice-president  of 
the  Wagner  Electric  Manufacturing 
Company,  who  served  as  chief  of  the 
electric  power  and  equipment  section 
of  the  Wirr  Industries  Hoard  from  Octo- 
ber, 1917.  to  December,  1918.  His  knowl- 
edge of  the  electrical  productive  capacity 


of  the  country  made  it  possible  to  work 
out  certain  standardization  of  man.v 
devices'  thi'ough  the  elimination  of  a 
number  of  odd  sizes  and  types.  Btit 
greater  than  the  result  of  bringing  about 
this  standardization  was  tiie  masterly 
way  in  which  lie  helped  the  electrical 
industry  to  serve  the  country  during 
the  war,  so  that  the  government  was 
able  to  obtain  all  the  electrical  equip- 
ment needed  in  much  quicker  time  than 
ordinarily.  In  meeting  this  unusual  de- 
mand the  orders  were  so  distributed 
that  regular  production  of  apparatus 
for  other  purposes  was  not  seriousl.\- 
affected.  It  was  Mr.  Kobbins'  depart- 
ment that  saw  to  it  that  essential  elec- 
trical equipment  went  to  the  place  where 
it  would  count  for  most.  His  section 
took  over  complete  control  of  turbine, 
boiler  and  other  power-machine  pj-oduc- 
tion  schedules.  In  addition  charge  of 
the  machine-tool,   crane,  brass  and  wire 


and  cable  sections  was  given  to  Mr. 
Robbins.  As  an  indication  of  the  volume 
of  work  that  came  under  his  supervision 
it  is  interesting  to  note  that  the  elec- 
trical power  and  equipment  .section  alone 
made  recommendation  to  the  I"'o'''tics 
commission  on  approximately  30,000 
applications. 

Mr.  Robbins  was  born  in  Marquette, 
Mich..  March  8,  187.';.  His  electrical 
engineering  education  was  obtained  at 
the  University  of  Michigan,  from  which 
he  was  graduated  in  1896.  Prior  to 
Joining  the  Wagner  organization  in  1906 
as  assistant  general  manager,  except  for 
a  year  and  a  half  with  Pierce,  Richard- 
son &  Neiler,  consulting  engineers,  he 
was  employed  by  the  Western  Electric 
Company  at  Chicago,  where  he  became 
superintendent  of  construction.  He  has 
continued  a  vice-president  of  the  Wagner 
Electric  Manufacturing  Company  ever 
since  his  election  to  that  position  in  1911. 


January  29,  1921 


ELECTRICAL     WORLD 


245 


Industrial  Distribution  Methods  Compared 


E 


Ring  Feeder  System  Has  Advantages  Over  Radial  and  Radial 
Group  Systems  Radial  Group  and  Ring  Methods  Compare 
Closely    as    to    First    Cost  —  Factors   Influencing   Choice 

By   FRED   MORGAN 

Engineer  Sesxioiin  Engbieering  Companii,  Chicago 


"EXPERIENCE  with  numerous  industrial  distri- 
bution systems  has  shown  three  methods  to  be 
,  in  common  use,  generally  known  as  the  "ra- 
dial," the  "ring"  and  the  "radial  group."  The 
radial  system  consists  of  one  feeder  to  each  motor  from 
the  main  switchboard.  The  ring  system,  as  the  name 
implies,  consists  of  a  closed  loop  feeding  from  the  main 
source  of  supply  and  serving  a  certain  group  of  motors. 


individual  drive  motors  are  distributed  over  large  floor 
areas.     Motor  locations  are  the  same  in  all  cases. 

The  plant  selected  may  be  classed  as  an  average  indus- 
trial establishment,  there  being  no  processes  that  re- 
quire special  service.  It  consists  of  two  buildings 
covering  a  total  area  of  240  ft.  x  500  ft.  (73  m.  x 
152  m.),  with  a  substation  in  the  center.  Each  building 
has  a  basement,  first  and  second  floors,  with  monitor 
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FLEXIBILITY,  EASE  OF  CON- 
TROL AND  LOCALIZING  OF 
OPERATING  TROUBLES  ARE 
IMPORTANT  IN  THE  SE- 
LECTION OF  DISTRIBUTION 
SYSTEMS  FOR  INDUSTRIAL 
PLANTS 


The  difference  in  the  three  general  systems  from  the  stand- 
point of  wiring  is  clearly  illustrated  here.  In  the  upper  layout 
is  shown  the  radial  system,  which  has  been  tlie  standard  in- 
stallation  in   earlier  development   and   holds   its   place  even  today. 


Below  is  shown  a  radial-group  layout,  while  on  the  right  is 
the  feeder-ring  method  of  distribution.  The  ring  system  is  the 
latest  advance  in  distribution  and  offers  interesting  possibilities. 
These  plans  are  for  first   floor  .Tnd   basement  only. 


The  radial  group  consists  of  one  large  feedei-  from  the 
main  switchboard  to  a  small  distribution  switchboard 
placed  near  the  center  of  a  group  of  motors  from  which 
single  feeders  run  to  each  motor. 

In  order  to  draw  a  useful  comparison  between  these 
three  schemes  of  layout,  types  of  apparatus  have  been 
selected  which  are  commonly  grouped  together  in  each 
case.  The  estimates  are  based  on  present-day  prices 
of  material  and  labor  with  a  contractor's  profit  of  15 
per  cent  added.  The  i-esults  obtained  will,  of  course, 
not  be  applicable  at  random  to  any  specific  layout,  but 
will  be  valuable  for  comparative  purposes  as  each  system 
is  designed  to  serve  the  same  factory  load  and  the 
unit  prices  are  the  same  for  the  three  cases  throughout. 
This  analysis  does  not  consider  the  developments  where 
any  of  these  systems  have  been  laid  out  in  special  cases 
to  permit  any  desired  shift  of  motors  and  equipment 
without  wiring  changes  being  necessarj'.  It  also  does 
not  consider  the  cases  where  large  numbers  of  small 


roof.  Construction  is  steel  framework  with  brick  walls 
and  concrete  floors. 

The  total  connected  motor  load  is  1,034  hp.,  typically 
distributed.  Motor  sizes  range  from  1  hp.  to  50  hp. 
inclusive.  Service  is  alternating  current,  three  phase, 
60  cycles,  supplied  from  step-down  transformers.  Costs 
estimated  include  all  switchboard  apparatus,  buses  and 
lines  from  transformer  buses  to  switchboard  and  motor 
feeders. 

For  all  three  systems  the  same  load  conditions 
and  yearly  power  losses  have  been  assumed.  The  same 
allowance  (30  per  cent)  has  been  made  in  the  main 
feeders  in  each  case  for  future  addition  of  load.  All 
feeders  consist  of  three  single-conductor  wires  which 
are  run  in  galvanized  conduit.  But  voltages  of  225  and 
450  were  assumed  with  a  maximum  drop  of  5  per  cent 
to  any  motor.  Comparative  costs  and  lists  of  equipment 
are  given  in  the  table  which  is  shown  at  the  bottom 
of  page  246. 


S46 


ELECTRICAL     WORLD 


Vol.  77,  No.  5 


Reliability  and  flexibility  rather  than  low  first  cost 
are  the  advantages  claimed  for  the  "radial"  system, 
because  of  the  individual  handling  of  the  motors. 
Automatic  breakers  mean  that  there  are  no  fuses  to 
blow  and  that  there  is  less  delay  in  restoring  sei-vice 
when  a  breaker  trips.  By  using  conduit  of  a  size 
greater  than  necessary  motor  feeders  can  be  enlarged 
within  reasonable  limits  without  the  cost  of  installing 
new  conduit. 

Reliability  and  flexibility  as  well  as  less  first  cost  are 
features  of  the  "ring"  system.  It  pos.sesses  all  the 
advantages  of  the  "radial"  system  and  in  addition 
greater  flexibility  because  of  excess  capacity  in  the 
"ring"  and  ability  to  relocate  motors  on  the  system. 
Oil  switches  on  all  incoming  lines  and  at  the  motors 
increase  reliability  over  the  air-type  breaker.  Main- 
tenance costs  will  be  lower  than  with  the  radial  system 
because  of  the  use  of  oil  switches  in  place  of  air-type 
breakers  and  the  simplified  feeder  layout.  Approxi- 
mately 30  per  cent  less  floor  area  will  be  required  for 
the  switchboard  as  against  that  for  the  radial  system. 

First  cost  is  the  greatest  argument  for  the  radial 
group  system,  for  at  220  volts  it  is  the  cheapest  of 
the  three,  while  at  440  volts  it  is  cheaper  than  the 
radial  but  slightly  more  expensive  than  the  ring  owing 
to  the  high  cost  of  distribution  boards,  which  is  the 
same  for  both  voltages.  It  is  not  so  flexible  as  the  other 
two  systems  and  the  installation  of  small  distribution 
boards  in  valuable  shop  space  is  objectionable.  The 
multiplication  of  control  points  makes  an  inherently 
weaker  system,  and  operating  expense  will  be  higher 
because  of  the  large  number  of  widely  scattered  switch- 
board panels. 

Comparative  Costs 

Taking  the  radial  220-volt  system  cost  as  100  per 
cent,  the  comparative  costs  are  as  follows : 


Radial- 


■  Ring  ■ 


220  volta     440  volts     220  volts     440  volts 

Total $58,913        $48,704        $49,713         $42,898 

Percent 100  82.7  84  5  72  8 


■ —  Radial  Group  — ■ 

220  volts     440  volts 


$47,103 
80   I 


$43,757 
74  3 


An  interesting  fact  in  this  comparison  is  the  lower 
cost  of  the  higher  voltage  distribution,  and  on  reference 
to  the  table  below  it  will  be  seen  that  this  is  reflected 
in  all  cost  items. 


The  costs  per  horsepower  of  connected   motors   for 
each  scheme  is  as  follows: 


220  Volts  440  Volts 

gadial $56  97  $47   10 

g'"K-, 48  08  41    49 

Radialgroup 45  55  42  31 


Factors  Influencing  Choice 

The  factors  influencing  choice  as  between  the  various 
systems  may  be  summarized  as  follows  in  the  order  of 
their  relative  importance: 


Ring      Radial  Group 


Harlial 

Reliability 2 

First  cost 3 

Flexibility ',  2 

Maintenance 2 

Operation ..."...  2 

Floor  area  for  switchboards 2 


For  the  average  plant  the  ring  system  will  give  the 
best  service  and  prove  economical  to  install.  Voltage 
selection,  however,  must  be  governed  by  the  class  of 
service  to  be  rendered;  but  for  the  majority  of  plants 
440  volts  will  prove  a  better  operating  voltage  than 
the  next  lower  pressure,  220  volts. 
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Coal  By-Products  and  High- 
Voltage  Protection 

These   Topics   Received    Particular   Attention   at   a 

Recent  Convention  in  Hanover  of  the  Verbandes 

Deutscher  Elektrotechniker 

SEVERAL  very  timely  subjects  of  considerable  inter- 
est to  engineers  in  this  country  were  discussed  at 
the  twenty-sixth  annual  convention  of  the  Verbandes 
Deutscher  Elektrotechniker  in  Hanover,  Germany.  Ten 
of  the  leading  engineering  societies  of  Germany  besides 
the  V.D.E.  participated  in  the  meeting,  more  than  one 
thousand  members  of  the  latter  organization  being 
pre.sent. 

Of  the  subjects  discussed  the  following  are  par- 
ticularly interesting:  Recovery  of  by-products  from 
coal  in  power  plants,  mechanical  removal  of  ashes;    and 


COMPARISON  OF  EQUIPMENT  AND  COSTS  FOR  RADIAL.  RING  AND  RADIAL-GROUP  SYSTEMS  OF  INDUSTRIAL  DIS  TRIBUTION 


RADIAL     SYSTEMS 


SWITCHBOARD: 

Two  three-section  40-in.  by  12-ft.  lO-in.  slate 
panels  with  automatic  circuit  breakers  and 
kmfe  switches  controlhng  incoming  hues;  tie 
switches  and  necessary  meters;  112  19-in.  by 
22-in.  slate  panels,  each  with  automatic  air 
circuit  breaker  controlling  one  motor  circuit; 
panels  in  tiers  seven  high  and  sixteen  long. 

FEEDERS: 

One  for  each'motor;  minimum-size  wire,  No 
10;  minimum-size  conduit,  1}  in.  for  220  volts 
and  I J  in.  for  440  volts. 


MOTOR  CONTROL: 

Compensator  with  no-voltage  release . 


RING  SYSTEM 


Eleven  24-in.  by  62-in.  slate  panels,  two  with 
automatic  oil  switches  controlling  incoming  cir- 
cuits; necessary  meters:  one  panel  for  main  indi- 
cating and  recording  meters,  eight  panels  with 
automatic  oil  switches  controlling  ring  feeders. 


Eight  rings,  each  starting  from  oil  switch  and 
returning;  wire  one  size  throughout;  branch  boxes 
at  points  to  provide  for  tapping  in  additional 
motors;  to  ehminate  fuse  branch  motor-circuit 
conductors  made  same  size  as  ring  feeders. 

Automatic  oil  switch  with  no-voltage  release  on 
line  side  of  compensator. 


RADIAL-GROUP  SYSTE.M 


_  Thirteen  24-in.  by  62-in.  slate  panels.  Same  as 
ring  system  with  two  extra  panels  for  controlUng 
radial  feeders;  ten  panels  for  distribution  switch- 
board made  up  of  small  slate  panels.  19  in.  by  22  in. 
each  with  an  automatic  air  circuit  breaker  con- 
trolling one  motor  circuit;  each  board  inclosed  in 
wire  mesh  cage. 


Ten  radial  feeders,  each  controlled  at  main 
board  by  automatic  oil  switch  and  connecting 
directly  to  bus  on  distribution  board. 


Compensator  with  no-voltage  release. 


SUMMARY  OF  ESTIMATED  COSTS 


220  Volts  440  Volts 

Main  switchboard $30,097  $26,542 

Oil  switches  at  motors 

Distribution  switchboards. .      '..'.' 

Wire  and  conduit 28,816  22,162 

Total $58,913  $48,704 


220  Volts 

$14,480 

13,408 

'2Y,825 

$49,713 


440  Volts 

$12,739 

13,408 

"Y6,75i 

$42,898 


220  Volts 
$15,868 


440  Volts 
$14,548 


18,539 
12,696 


$47,103 


18,539 
10,670 


$43,757 


January  29,  1921 


ELECTRICAL     WORLD 


247 


Hwm 


protection  against  high  voltages.     The  chief  points  of 
some  of  these  outstanding  papers  are  reported  below. 

The  latest  progress  in  the  distillation  of  by-products 
from  coal  at  power  plants  was  outlined  by  Mr.  Kreyssig, 
manager  of  a  large  generating  plant.  He  explained 
that  the  process  consists  of  drying,  roasting  or  smolder- 
ing and  distilling  or  gassing  the  bituminous  coal.  The 
•drying  should  be  done  at  temperatures  from  120  deg.  to 
400  deg.  C,  and  the  smoldering  is  best  accomplished 
between  400  deg.  and  500  deg.  C.  In  one  of  the  systems 
which  are  in  actual  operation  superheated  steam  is 
used  to  dry  the  soft  coal  in  a  small  bunker  situated 
above  the  smoldering  drum.  The  stearh  escaping  from 
the  coal  is  then  used  in  the  gassing  generator,  thus 
avoiding  loss  of  heat.  The  smoldering  compartment  of 
the  gas  generator  has  rectangular  section  similar  to 
those  of  the  well-known  coke  ovens  for  anthracite  coal. 
The  gassing  compartment  has  a  me- 
chanically moved  grate  on  which  the 
fuel  is  fed  uniformly. 

The  other  system,  built  by  Thys- 
sen,  consists  of  a  slowly  rotating 
horizontal  drum,  in  which  the  drying 
and  roasting  of  the  coal  take  place, 
and  a  vertical,  round-pit  gas  genera- 
tor. The  drum  is  heated  from  the 
outside,  and  a  conveyor  spiral  trans- 
ports the  coal  slowly  through  its  full 
length,  dumping  the  half-coke  at  its 
end  into  the  generator.  In  the  drum 
the  coal  gives  off  up  to  90  per  cent 
of  the  amount  of  tar  which  may  be 
obtained  from  the  coal  in  the  labora- 
tory. The  economy  of  such  a  gener- 
ating plant  will,  of  course,  depend 
not  only  upon  the  complete  recovery 
of  such  by-products  as  tar  and  ammonia,  but  largely 
upon  the  heat  efficiency  of  the  process.  The  amount  of 
heat  necessary  for  the  generation  of  one  kilowatt-hour 
has  been  found  to  be: 


Heat  Units 
per  Kw.-Hr. 
With  steam  turbines: 

1 .  Direct  burning  of  the  coal  under  boilers,  without  recovery  of 

any  by-products 5,400-  7,150 

2.  Coal  distilled,  but  no  by-products  recovered,  except  gas  for 

heating  boilers 6,400-  8.500 

3.  Coal  distilled  and  all  by-products  recovered;  gas-heated  boilers  9,500-12,000 
Large  gas  engines: 

1.  Coal  distilled:  use  of  excess  heat  under  boilers;  includes  gener- 

ation of  gas;  no  by-products 4,200-  5,1  50 

2.  Same  with  recoverj-  of  tar 4.400-  5,450 

3.  Same  with  recovery  of  tar  and  ammonia 5.400-  7, 1 50 

Gas  turbines: 

Includes  gas  generator  and  recovery  of  tar 4,300-  5,400 

Diesel  engines: 

Without  usage  of  excess  heat  and  cooling  water 2,800-  3,400 


After  obtaining  good  results  with  a  1,000-hp.  gas 
turbine,  Thyssen  is  now  building  a  gas  turbine  for 
12,000  kw.  The  thermal  efficiency  of  this  gas  turbine, 
including  the  gassing  plant  for  the  coal,  is  calculated 
to  be  26  per  cent,  as  against  only  15-16  per  cent  with 
boilers  and  steam  turbine.  The  Prussian  Railways  have 
placed  an  order  for  a  33,000-kw.  gas  turbine  for  the 
single-phase  road  from  Magdeburg  to  Leipzig.  Should 
the  results  be  satisfactory,  the  gassing  of  bituminous 
coal  on  a  large  scale  will  be  taken  up  on  this  road. 

Another  interesting  discussion  was  led  by  Mr. 
Scholtes  concerning  the  mechanical  removal  of  ashes 
in  large  power  stations.  Six  large  stations  had  on  their 
hands  a  combined  amount  of  527,000  metric  tons  of 
ashes,  which  required  600  men  to  remove  by  hand.    By 


substituting  mechanical  means  of  removal  500  of  these 
men  have  been  released  for  other  work.  Mechanical 
removal  is  today  of  increased  importance,  because  hand 
labor  has  increased  tenfold  in  the  last  few  years,  Mr. 
Scholtes  said. 

Requirements  in  Mechanical  Removal  of  Ashes 

The  following  requirements  are  essential: 

1.  The  system  should  be  fully  automatic,  requiring 
only  supervision. 

2.  At  night  and  on  holidays  it  should  be  possible  to 
shut  down  the  conveyors  without  interrupting  plant, 
in  order  to  inspect  or  overhaul  the  apparatus.  Suffi- 
ciently large  bunkers  should  be  available  to  store  ashes 
for  these  periods  of  idleness. 

3.  The  system  should  operate  without  producing  dust. 
In   case   of   trouble   hand   removal  of   ashes   should   be 


FIGS.  1  AND  2- 


transformer  arrangements  for  preventing  temporary  ground 

FROM  developing  INTO  A  PERMANENT  ONE 


possible.     Unskilled  supervision  should  prove  sufficient. 

Objection  was  raised  to  the  third  point  on  the  grounds 
that  stokers  have  to  operate  continuously  and  that  there- 
fore the  ash-removal  systems  should  also  do  so.  Any 
accumulation  of  ashes  is  objectionable. 

Replies  to  a  circular  letter  sent  to  twenty-nine  plants 
indicated  four  different  ways  of  removing  ashes — 
(a)  Mechanically,  (b)  wet,  (c)  dry  and  wet,  (d)  pneu- 
matically. With  the  mechanical  method,  which  is 
especially  used  for  anthracite  fuel,  the  cinders  are 
broken  up  and  dumped  onto  endless  belts  or  chains  with 
buckets. 

In  the  wet  method  water  is  used  as  a  vehicle  for 
ashes  and  slack,  quenching  the  hot  cinders  at  the  same 
time.  An  interesting  installation  of  this  kind  is  at  the 
coal  mine  Hibernia,  in  Westphalia,  where  twenty-two 
boilers  discharge  their  ashes  into  a  central  trough.  This 
is  inclined  from  both  ends  toward  the  middle  at  a  grade 
of  17  per  cent,  with  33  liters  of  water  per  second  flow- 
ing from  each  end.  By  means  of  a  pump  the  water  is 
used  over  and  over  again. 

On  board  of  ships  ashes  are  ejected  by  water  and 
steam. 

The  pneumatic  method  is  suitable  only  for  pulverized 
fuel,  the  speaker  said,  because  any  ashes  of  larger  size 
quickly  eat  through  the  metal  chutes. 

Protection  Against  Surges 

"High-Voltage  Protection  and  Safety  of  Electric 
Plants"  was  the  subject  of  a  paper  presented  by  Prof. 
W.  Petersen,  in  which  he  emphasized  that,  contrary 
to  conditions   in   days  gone  by,   when  complicated   and 
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non-homogeneous  apparatus  wa.s  used  for  protection, 
there  is  today  a  gratifying  uniformity  and  simplicity  of 
such  protecting  apparatus.  Proper  grounding,  steep- 
wave-front  protection  for  transformers  and  circuit 
breakers  constitute  the  principal  safeguards.  For  test- 
ing indoor  insulators  graded  voltages  are  employed  as 
follows : 


Rating  (Kv.)  Test  Voltage  in  per  Cent 

of  Operating  \'oltage 
Ip  to  12 500 

Ip  to  35 300 

Ip  to  50 260 

.\bove  50 230 


Considerable  research  and  investigation  have  yet  to 
be  conducted  to  determine  the  proper  internal  insulation 
of  transformers.    Some  plants  specify  such  heavy  insula- 


1 


11 


Transmission 


FIGS.  3  AND  4 — TKANSFORMER  AND  LINE  ARRANGEMENT  FOR  CHANGING  A  TWO-CIRCUIT, 
THREE-PHASE  LINE  TO  A  FOUR-WIRE  UNE  WITH  INCREASED  CARRYING  CAPACITY 


tion  between  adjacent  coils  as  to  make  any  outside 
protection  like  choke  coils  unnecessary.  It  may  be  pos- 
sible that  manufacturers  will  ultimately  insulate  even 
moderate  and  small  sizes  of  transformers  so  well  as 
to  eliminate  the  necessity  of  external  choke  coils. 

To  assure  the  most  reliable  service,  the  speaker  sug- 
gested test  voltages  for  transformers  as  follows: 


Rating  (kv.) 
10 

24 

no 


Test  Vol'age  in  per  Cent 

of  Normal  Voltage 

375 

250 

200 


Beginning  at  10  kv.  or  20  kv.  operating  voltage,  the 
same  simple  protective  apparatus  as  for  highest  voltages 
should  be  used;  that  is,  ground  protection;  choke  coils 
and  protective  circuit  breakers.  Ample  protection 
against  excessive  ground  currents  is  given  by  use  of 
the  so-called  grounding  coil.  On  lines  with  moderate 
voltage  it  is  not  recommended  that  a  ground  cut-out  be 
employed.  Such  lines  should  be  built  sufficiently  strong 
and  safe  to  maintain  operation  even  during  a  ground. 
Using  ground  detectors  at  both  ends  of  the  lines,  it  is 
easily  possible  to  locate,  separate  and  remove  such  a 
ground. 

Interesting  details  of  the  so-called  quenching  trans- 
former (Lo.sch-transformator)  were  given  by  Chief 
Engineer  Schrottke.  The  apparatus  prevents  a  tem- 
porary ground  from  developing  into  a  permanent  ground. 
It  consists  of  an  ordinary  Y-open-delta  transformer,  the 
Y-point  of  the  primary  being  grounded  and  the  second- 
ary delta  being  closed  by  a  regulating  reactance  coil  (see 
Fig.   1).     It  will  be  seen   that   if  a  ground   occurs  on 


one  of  the  lines,  for  example  S,  the  branch  SO  will  be 
more  or  less  short-circuited,  causing  a  flow  of  current 
in  the  secondary  which  the  primary  derives  from  the 
line.  This  current  may  be  so  regulated  by  the  reactance 
coil  as  to  be  equivalent  to  the  charge  current  of  the 
line  to  ground.  The  ground  is  thus  deflected  from  the 
grounded  line,  and  the  line  S  is  brought  to  the  potential 
of  ground,  obviating  any  arc  between  line  and  ground. 
Any  station  transformer  may  be  used  as  a  quenching 
transformer  by  equipping  it  with  a  tertiary  winding,  as 
shown  in  Fig.  2. 

Some  large  transmission  problems  were  considered  by 
chief  engineer  Troger  (A. E.G.).  A  total  of  4,000  km. 
of  line  is  operated  today  in  Germany  at  100,000  volts. 
Of  this  1.200  km.  have  aluminum  conductors,  2,400  km. 
have  copper  and  400  km.  have  aluminum-steel.  The 
opinion  is  quite  prevalent  that  the 
three-phase  system  requires  the  least 
amount  of  material.  However,  at 
the  same  current  density  and  the 
same  voltage  to  neutral  all  symmet- 
rical systems,  including  the  single- 
phase,  require  the  same  total  cross- 
section  for  a  given  capacity.  With 
the  same  insulation,  dead-grounded 
systems  permit  of  an  increase  of 
voltage  in  the  ratio  of  the  Y-voltage 
to  the  phase  voltage,  and  therefore 
permit  for  the  same  capacity  the  use 
of  a  somewhat  smaller  conductor. 
Provided  the  wires  have  sufficient 
distance  between  them,  a  dead- 
grounded  100-kv.  line  may  be  opter- 
ated  at  173  kv.  A  similar  result, 
without  increasing  the  voltage  be- 
tween adjacent  wires,  may  be  obtained,  according  to 
Fig.  .3,  by  connecting  two  three-phase  circuits  (trans- 
formers) together  and  grounding  the  connecting  line, 
which  results  in  four  outgoing  lines.  Such  a  line  trans- 
mitted before  the  grounding  connection  was  made  ( with 
therefore  six  conductors)  2  X  V3  X  100  =  346  kw. 
per  ampere.  After  the  connection  with  four  conductors 
and  the  same  current  it  transmitted  4  X  100  =  400  kw. 
This  represents  an  increased  capacity  of  1  to  1.73.  Of 
course,  one  disadvantage  is  that  each  ground  is  a  short 
circuit.  By  using  a  suspension  tower,  as  shown  in  Fig. 
4,  this  quadruple  line  may  be  installed  with  the  same 
number  of  insulators  as  the  ungrounded  system  of 
six  conductors. 

In  the  discussion  of  this  paper  Professor  Petersen 
expressed  the  opinion  that  the  three-phase  system  is 
by  no  means  the  ideal  one.  At  a  cost  of  60  to  70  per 
cent,  with  fewer  towers,  less  installation  and  a  higher 
safety  factor,  a  single-phase  system  has  the  same  trans- 
mission capacity.  x\  system  with  constant  voltage  was 
not,  in  his  opinion,  the  best  solution  of  the  transmission 
problem.  A  transmission  line  on  which  the  voltage  is 
adjusted  so  that  at  each  lead  the  relation  between  cur- 
rent and  voltage  is  definite  ( equal  to  the  wave  resist- 
ance) operates  like  a  direct-current  line  and  is  far 
superior  economically  to  a  three-phase  line. 

Dr.  Stern  of  the  Allgemeine  Elektricitats-Gesellschaft 
e.xpressed  an  opinion  against  aluminum-cell  arresters, 
saying  that  they  would  operate  satisfactorily  if  it  were 
possible  to  connect  them  directly  to  the  line.  However, 
it  is  not  possible,  for  chemical  reasons.  Aluminum  cells 
when  connected  to  the  line  via  a  spark  gap  constitute 
a  wondei-ful  generator  of  traveling  waves. 
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Simplifying  Electric  Meter  Maintenance 


One  Type  of  Demand  Meter  Should  Be  Chosen  for  Given  Class  of  Service 
Wherever  Possible  Selection  of  Standardizing  Equipment  and  Frequency  of 
Tests  Are  Also  Dealt  With — Measures  for  Making  Meter  Installations  Safe 

By  J.  C.  LANGDELL 

Hodenpyl,  Hardy  &  Company,  hic.  Jackson,  Mich. 


o 


^N  ACCOUNT  of  the  fact  that  metermen  who 
actually  maintain  the  demand  meters  on  a 
system  can  master  the  characteristics  of  one 
meter  more  readily  than  those  of  several 
meters  it  is  advisable  for  central-station  companies  to 
adopt  a  single  type  for  any  given  class  of  service 
wherever  possible.  Meter  installations  should  also  be 
standardized  and  made  safe  so  that  there  will  be  no  risk 
to  persons  or  to  property.  Meter  service  cabinets  for 
enclosing  live  parts  at  the  customers'  premises  and 
adequate  grounding  of  secondaries  are  essential  safety 
measures.  Under  favorable  conditions  the  periods  be- 
tween tests  of  meters  may  be  increased  beyond  those 
commonly  adopted.  Meter  clocks,  in  particular,  should 
be  repaired  or  adjusted  only  by  factory  experts. 

Accuracy  of  electric  meters  is  a  factor  in  the  utility 
business  of  first  importance  and  has  a  direct  bearing 
on  all  of  its  incomes.  Unfortunately  no  device  for 
registering  energy  has  yet  been  developed  that  will 
remain  accurate  indefinitely.  The  general  tendency  is 
to  under-register  owing  to  the  wear  of  bearings.  A 
satisfactory  frequency  of  tests  depends  upon  several 
factors;  namely,  income  derived  from  the  meter,  type, 
age,  location  and  periodic  accuracy  performance. 
Roughly  speaking,  the  minimum  time-interval  test  of 
alternating-current  residence  meters  should  be  about 
thirty  months,  which  can  be  extended  to  forty-eight 
months  if  the  accuracy  is  adequate.  A  further  extension 
may  be  permissible  for  the  modern  house-type  meter, 
provided  that  the  accuracy  report  shows  the  performance 
to  be  satisfactory.  Old-time  types  of  meters  require 
more  close  supervision  than  modern  types,  and  in 
extending  the  schedule  it  will  be  necessary  to  consider 
the  performance  of  these  meters.  We  have  found  by 
experience  that  direct-current  and  alternating-current 
meters  of  large  capacity  require  testing  in  some  cases 
at  monthly  intervals,  in  others  less  frequently,  down  to 
intervals  of  a  year,  on  account  of  the  large  amount  of 
revenue  involved  and  the  loss  that  would  result  should 
errors  occur.  One  of  the  most  important  details  of 
proper  meter  operation  depends  entirely  upon  the  atten- 
tion which  the  meter  tester  gives  the  meter  in  making 
his  periodic  test  and  inspection ;  that  is,  he  should  if 
possible  determine  the  cause  of  inaccuracy  and  not  make 
adjustments  unless  it  is  impossible  to  eliminate  the 
cause  of  the  error.  It  is  of  little  use  to  recalibrate  a 
meter  which  is  found  inaccurate  because  of  excessive 
friction  unless  the  cause  is  removed.  The  use  of  a  much 
lighter  moving  element  on  the  modern  meter  has  added 
considerably  to  its  life  and  reduced  the  wear  of  the 
moving  parts. 

Standardizing  Primary  Meter  Installations 

Practically  all  large  power  customers,  those  using  100 
kw.  and  over,  are  metered  on  the  primary  side  of  the 
power  transformers,  both  as  to  watt-hour  and  demand. 


by  the  Consumers'  Power  Company.  Standard  specifica- 
tions have  been  made  for  the  suitable  housing  of  current 
and  potential  transformers  and  necessary  meters. 
Wiring  diagrams  are  also  included,  and  so  far  as  pos- 
sible it  has  been  the  endeavor  to  standardize  on  the  use 
of  current  and  potential  transformers  as  well  as  on 
demand  and  watt-hour  meters.  These  installations  are 
inspected  weekly  by  an  employee  of  the  meter  depart- 
ment, who  makes  a  careful  test  as  to  the  satisfactory 
operation  of  the  meters,  winds  the  clock,  installs  a  new 
chart  and  tests  the  potential  fuses,  also  inspecting  the 
meter  for  rotation  of  both  elements.  A  careful  elec- 
trical test  is  made  every  six  months  by  the  use  of  a 
phantom  load,  and  in  addition  a  meter  is  tested  on  the 
customer's  operating  load.  All  of  these  installations  are 
equipped  with  special  testing  blocks,  and  lamps  are 
placed  on  the  potential  wires  in  order  to  detect  quickly 
any  trouble  with  the  fuses. 

Since  many  of  these  installations  are  subject  to 
atmospheric  conditions  it  has  been  necessary  to  arrange 
for  the  use  of  thermostatic  devices  in  order  that  the 
even  temperature  so  necessary  to  good  clock  operation 
may  be  maintained.  The  company  at  the  present  time  is 
using  almost  universally  the  type  G-2  demand  meter, 
which  is  provided  with  a  temperature  device,  the  opera- 
tion being  entirely  automatic.  It  has  been  the  practice 
to  use  lamps  in  series  with  this  device,  but  in  view  of 
difficulty  due  to  its  change  with  age  it  is  planned  to  use 
a  Ward  Leonard  resistor,  which  should  operate  more 
satisfactorily.  An  even  temperature  in  connection  with 
the  G-2  type  of  demand  meter  is  necessary  because  wax 
charts  are  used,  which  become  hard  under  low  tempera- 
tures, the  result  being  a  poor  record. 

One  Type  of  Demand  Meter  Is  Used 

The  selection  of  proper  demand  meters  is  most 
important,  and  in  view  of  past  experiences  the  use  of 
type  G-2  has  been  virtually  standardized,  principally  on 
account  of  the  elimination  of  ink  difficulties  and  because 
of  low  maintenance  costs.  These  meters  can  be  used, 
moreover,  with  the  same  degree  of  accuracy  on  either 
constant  or  fluctuating  loads.  The  G-2  chart  is  very  easy 
to  explain  to  the  customer  as  the  demand  is  clear  and  can 
be  filed  readily.  Explaining  to  the  customer  the  use  of  the 
curve-drawing  wattmeter  chart  in  obtaining  demands 
has  caused  us  considerable  trouble,  especially  where  fluc- 
tuating loads  are  concerned.  In  adopting  this  type  of 
demand  meter  for  general  use  in  preference  to  the  in- 
dicating type,  such  as  the  M-4,  it  was  felt  that  trouble 
would  be  experienced  in  the  operation  of  any  demand 
meter.  It  has  been  exceedingly  diflicult  to  determine  the 
cause  of  inoperation  of  the  indicating  type,  a  condition 
which  does  not  occur  with  the  type  having  a  graphic 
chart;  that  is,  it  is  assumed  in  using  any  demand  time- 
interval  device  that  it  will  not  always  function  properly, 
and  to  remedy  these  troubles  just  what  happened  must 


Some  Examples  of  Good  Meter  Installations 


Safety,  prevention  of  theft  of  energy,  compactness  and 
low  cost  have  been  the  objects  strived  for  In  the  develop- 
ment of  better  types  of  customer  meter  Installations.  Pro- 
tecting all  wiring  with  conduit  and  the  use  of  safety 
switches  have  eliminated  dangers  to  persons  and  property. 
Covering  the  meter  terminals  with  the  switch  box  prevents 
"jumping"  the  meter  and  simplifies  wiring.  All  of  the 
installations  shown  above  have  these  features,  but  simplicity 


and  compactnes.s  arc  carii'il  I'uithcr  in  B  and  F.  where  the 
customers'  fuses  are  mounted  in  knocl<outs  in  the  safety 
switches,  thus  eliminating  the  separate  bo,xes  for  fuses. 
Photograph  A  shows  individual  fuse  boxes  for  each  custo- 
mer, while  D  and  E  show  in  one  box  the  fuses  for  several 
circuits  on  one  meter.  At  C  is  an  installation  with  side- 
feed  meters,  of  which  the  leads  are  protected  from  tamuer- 
ing.     Here   customers'    fuses   are    not    located    at    the    meter. 
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be  known.  The  use  of  demand  meters  in  connection  with 
the  driving  gears  of  the  clock  on  the  watt-hour  meter 
involves  direct  gearing,  and  should  this  mechanism  fail 
to  operate  it  might  affect  the  registration  of  the  meter, 
entailing  a  loss  of  both  demand  and  kilowatt-hours,  a 
condition  hardly  possible  with  a  separate  contact  device 
■operating  a  record  chart  meter  actuated  by  contacts  in 
connection  with  the  gear  register.  In  this  case,  if  the 
demand  meter  fails,  which  some  do  occasionally,  the 
kilowatt-hour  record  is  still  correct.  The  writer  believes 
that  fully  one-half  of  the  difficulties  experienced  by  the 
central  stations,  especially  the  smaller  companies,  are 
due  to  the  fact  that  the  men  handling  demand  meters 
are  not  thoroughly  familiar  with  their  operation. 

Demand  meters  are  a  much  more  complicated  device 
than  the  watt-hour  meters,  and  men  handling  these 
should  have  special  training  either  at  the  factory  or 
with  some  one  who  thoroughly  understands  their  opera- 
tion. It  appears  to  be  a  mistake  to  endeavor  to  use  three 
or  four  different  types  of  demand  meters,  each  with  its 
own  problems  and  different  type  of  mechanism.  This 
company  is  receiving  very  good  results  from  demand 
meters  because  its  men  are  trained  to  care  for  only  one 
type.  All  measuring  equipment  is  being  standardized  as 
far  as  possible,  since  more  economical  maintenance 
results  and  the  tester  becomes  familiar  with  the  device 
which  he  is  endeavoring  to  maintain.  It  has  been  our 
practice  for  several  years  to' send  the  foreman  of  the 
meter  department  to  the  factory  yearly  for  instruction 
on  demand-meter  operation.  This  has  resulted  in 
improved  operation  of  these  devices  reaching  fully  50 
per  cent,  and  the  manufacturers  are  eager  to  assist  these 
men  in  order  that  satisfactory  operation  may  be 
obtained. 

An  instance  might  be  cited  that  happened  several 
months  ago  in  one  district.  Fully  80  per  cent  of  the 
•clocks  were  not  operating  properly.  An  inspection  was 
made  as  to  the  probable  cause,  but  it  was  not  determined 
until  an  expert  clock  maker  was  sent  to  us  from  the 
factory.  It  had  been  the  practice  to  allow  local  jewelers 
to  clean  and  repair  these  clocks,  and  in  doing  so  they 
had  made  adjustments  that  prevented  the  proper  opera- 
tion of  the  demand  meter.  The  demand-meter  clock  is 
not  to  be  compared  with  the  ordinary  timepiece  and 
should  not  be  repaired  or  cleaned  at  any  other  place 
than  the  factory. 

Functions  of  the  Standardizing  Laboratory 

An  electrical  laboratory  has  been  established  at 
Jackson,  Mich.,  and  provided  with  necessary  standardiz- 
ing apparatus,  such  as  a  potentiometer  and  standard 
cells,  as  well  as  with  precision  meters  for  the  purpose  of 
checking  periodically  rotating  standards  and  with 
indicating  instruments  for  the  entire  system.  The 
laboratory  maintains  all  meters  and  instruments,  and 
in  addition  tests  and  adjusts  relays  as  advised  by  the 
operating  department.  The  supply  is  furnished  by  the 
use  of  a  special  three-unit  testing  set  consisting  of  a 
15-hp.  dii-ect-current  motor  driving  two  small  genera- 
tors, one  furnishing  three-wire,  three-phase  potential 
at  110  volts  and  220  volts  and  the  other  being  a  20-volt 
current  generator  for  150  amps.,  three-wire,  three-phase. 
The  speed  of  these  machines  can  be  varied  from  20  to 
64  cycles  with  a  range  of  from  2  kw.  to  5  kw.  per 
machine.  These  machines  were  specially  designed  to 
produce  true  sine  waves,  and  taps  are  brought  out  on 
the  voltage  machine  for  the  testing  of  steel.  The  cur- 
rent generator   is  provided   with   a   rotating   armature 


that  permits  us  to  obtain  any  power  factor  between  the 
potential  and  current  generator  from  20  per  cent  lead- 
ing to  20  per  cent  lagging  without  any  distortion  of 
wave  form.  The  electrical  laboratory  is  held  directly 
responsible  for  the  accuracy  of  rotating  standards  and 
portable  instruments,  and  the  various  meter  departments 
are  not  permitted  to  break  seals  or  readjust  calibration. 
Once  a  year  a  representative  of  the  laboratory  makes  a 
complete  inspection  of  the  meter  installations  of  the 
various  primary  customers,  checking  connections,  cur- 
rent and  potential  transformer  data,  meter  register, 
ratio  dial  constant,  teeth  on  cam  and  operating  demand 
meter,  inspecting  charts  as  to  proper  billing  demand, 
and  attending  to  other  details  in  connection  with  the 
installation,  in  order  that  the  highest  accuracy  possible 
may  be  obtained.  This  rigid  inspection  has  more  than 
paid  for  the  expense.  In  addition  to  the  electrical 
inspection  a  careful  survey  is  made  I'egarding  safety, 
particularly  that  of  the  tester  who  makes  the  necessary 
calibration  of  the  meters. 

Making  Meter  Installations  Safe 

It  is  the  writer's  belief  that  the  average  utility  has 
not  taken  a  sufficient  interest  in  the  proper  installation 
of  meters.  Many  companies  are  confronted  with  outside 
conditions  that  result  in  the  loss  of  energj-  or  greatly 
increased  cost  of  maintenance  and  tests.  These  condi- 
tions are  squarely  up  to  the  central  station,  and  would 
never  have  existed  if  rules  and  requirements  had  been 
published  by  the  company  specifying  the  proper  location 
of  the  electric  meter  and  insisting  upon  certain  specifi- 
cations that  would  provide  satisfactory  wiring.  A  sur- 
vey of  the  average  outside  installation,  especially  on 
consumers'  premises,  shows  that  meter  locations  and 
wiring  are  far  from  ideal. 

The  three  most  important  items  in  connection  with 
customers'  installations  are:  Conduit  entrance,  steel 
service  cabinets  and  the  proper  grounding  of  seconda- 
ries. The  enforcement  of  these  requirements  will  result 
in  a  great  deal  of  improvement  to  installations  and 
wiring  conditions  and  will  be  of  great  benefit  to  the  con- 
sumer and  the  utilities.  The  writer  would  urge  that 
the  central  station  co-operate  with  the  city  and  insur- 
ance authorities  in  requiring  that  the  wiring  on  cus- 
tomers' premises  be  as  safe  as  possible. 

An  open  service  exposes  the  utility  to  a  loss  of  income 
from  theft  of  electricity.  The  use  of  solder,  iron,  wire 
and  miscellaneous  material  in  the  main-line  cutout  has 
resulted  in  the  loss  of  thousands  of  dollars  to  the  con- 
sumer from  fire.  While  central  stations  should  not 
exercise  any  authority  over  customers'  interior  wiring, 
thej'  should  specify  the  proper  location  of  meters,  and 
the  service  supplying  these  meters  should  be  placed  in 
metal  and  the  main-line  switch  be  suitably  protected. 
The  city  or  municipal  authorities  should  require  a 
thorough  inspection  as  to  the  condition  of  the  interior 
wiring,  and  the  power  company  in  no  case  should  fur- 
nish energj'  to  consumers  unless  a  certificate  of  inspec- 
tion can  be  produced  showing  that  the  wiring  is  safe 
and  will  not  expose  the  customer  to  unforeseen  life  or 
fire  hazards. 

The  use  of  open  switches  on  main-line  cutouts,  or  in 
any  place  where  they  are  exposed  to  persons  not  having 
the  proper  respect  for  electricity,  is  a  relic  of  the  dark 
ages  and  represents  a  life  and  fire  hazard.  Their  use  in 
such  places  should  be  immediately  discontinued  and 
inclosed  types  required  for  all  new  installations.  An 
inclosed  switch,  however,  unless  means  are  provided  for 
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sealing,  is  of  very  little  value  to  the  company  or  con- 
sumer, and  in  order  to  obtain  a  completely  steel  inclosed 
installation  the  company  should  reiiuire  that  standard 
service  boxes  be  installed.  There  has  been  considerable 
discussion  as  to  why  the  central  station  should  standard- 
ize on  one  make  of  service  cabinet  at  one  time.  This  is 
absolutely  necessary  providing  an  installation  is  re- 
quired inclosing  all  wires  and  live  parts,  owing  to  a  lack 
of  interchangeability  of  meter  trims  or  adapters. 

The  parties  most  vitally  interested  in  the  adoption  of 
a  proper  service  cabinet  are  the  company  and  the  con- 
sumer, the  contractor  only  indirectly  in  its  installation, 
and  his  responsibility  ceases  when  the  work  is  com- 
pleted. The  company  is  required  to  maintain  a  satis- 
factory service  through  this  cabinet  and  should  be  sup- 
plied with  means  to  permit  a  safe  method  of  testing. 
The  sealing  of  these  cabinets  is  of  considerable  benefit 
to  the  consumer,  as  it  prevents  the  use  of  material  other 
than  the  proper  fuses  and  is  of  benefit  to  the  municipal 
authorities,  as  a  switch  can  be  locked,  opened  and  sealed 
when  the  inspector  considers  the  wiring  unsafe.  The 
use  of  service  bo.xes  should  not  be  limited  to  single-phase 
residence  use,  but  a  cabinet  should  be  adopted  that  can 
be  installed  on  three-phase  service  simply  by  changing 
the  interior,  parts  of  the  cabinet  being  limited  by  the 
actual  dimensions  of  the  box. 

It  is  the  author's  opinion  that  the  proper  method 
should  be  for  the  company  to  adopt  a  standard  box  or  a. 
box  on  the  market  that  would  meet  most  of  its  require- 
ments, and  in  co-operation  with  the  municipal  authori- 
ties and  contractors'  a.ssociation  arrange  to  have  these 
installed  by  the  contractors.  This  has  many  advantages 
over  the  other  methods  and  provides  a  complete  steel 
inclosed  installation,  standardization  of  meter  installa- 
tions and  gives  100  per  cent  protection  to  the  consumer 
and  the  utility. 

Testing  Instrument  Transformers  and  Shunts 

As  in  the  case  of  most  central  stations,  the  revenue 
of  the  Consumers'  Power  Company  is  registered  through 
transforming  devices  such  as  instrument  transformers 
and  shunts,  in  connection  with  direct-current  meters  of 
large  capacity.  The  accuracy  of  this  equipment  is  very 
important  and  provision  should  be  made  for  periodically 
testing  it  in  addition  to  the  tests  of  meters  or  measur- 
ing devices.  It  is  the  intention  to  check  the  resistance 
of  these  shunts  approximately  every  five  years  at  the 
Jackson  laboratory  by  the  use  of  the  Kelvin  double 
bridge  furnished  by  the  Leeds  &  Northrup  Company. 
This  instrument  is  extremely  reliable,  its  accuracy  being 
guaranteed  within  one-fiftieth  of  1  per  cent.  It  utilizes 
the  potentiometer  method  and  can  be  used  with  com- 
parative ease  and  simplicity.  The  question  of  checking 
the  ratio  and  phase  angle  of  current  and  potential 
transformers  is  rather  complex  and  requires  extreme 
care  to  obtain  proper  results. 

The  testing  of  those  in  service  is  exceedingly  inconve- 
nient and  difficulties  might  be  experienced  in  obtaining 
several  points  of  the  curve.  It  is  the  intention  to 
remove  current  and  potential  transformers  from  the 
in.stallation  and  test  these  in  the  meter  department. 
The  Bureau  of  Standards  some  time  ago  submitted 
what  is  known  as  the  two-watt-meter  method,  the  chief 
limitation  of  which  is  that  it  is  slow.  An  instrument 
can  be  obtained  which  will  read  directly  in  ratio  and 
phase  angle  and  which  will  indicate  the  difference 
between  the  transformer  under  test  and  the  standard* 
transformer.      A    set    of    Siemens-Halske    current    and 


potential  transformers  has  been  purchased,  the  current 
ranging  from  10  amp.  to  1,200  amp.,  and  the  potential 
from  1,000  to  6,000.  The.se  transformers  will  be  certi- 
fied by  the  Bureau  of  Standards  as  to  accuracy,  after 
which  they  will  be  considered  as  standard  transformers 
and  service  transformers  will  be  checked  against  them. 
The  i-esults  obtained  by  this  method  are  extremely  ac- 
curate, and  it  is  possible  to  make  a  complete  check  on 
a  current  transformer  both  as  to  ratio  and  as  to  phase 
angle  within  a  period  of  thirty  minutes. 


Selecting  Oil  Circuit  Breakers 

Advantage  Should  Be  Taken  of  Fact  that  Voltage  as 

Well  as  Current  Drops  When  Reactance  Is  in  Circuit 

and  Breaker  Opens  at  Voltage  Below  Normal 

By  H.  L.  Wallau 

Electrical  Engineer  Cleveland  Electric  Illuminating   Company 

THE  proper  selection  of  oil  circuit  breakers  for  elec- 
trical systems  is  a  matter  the  importance  of  which 
is  coming  to  be  very  clearly  recognized.  Not  only  must 
a  breaker  be  capable  of  handling  the  short-circuit  cur- 
rents of  the  present  but  allowances  for  reasonable 
growth  must  be  made.  Present-day  prices  make  it 
imperative  to  select  the  least  costly  breaker  suitable  for 
the  conditions  to  be  met.  Calculations,  as  generally 
made,  have  in  certain  cases  the  tendency  to  suggest  the 
use  of  a  breaker  larger  than  is  really  necessary.  The 
error  is  on  the  safe  side  from  the  point  of  view  of 
operation,  but  may  be  on  the  wrong  side  financially. 

For  example,  in  the  method  commonly  used  when  the 
station  and  circuit  reactance  and  the  generator  capacity 
and  voltage  are  known,  the  current  is  computed  for 
short  circuit  at  any  given  point  and  allowance  is  made 
for  the  decrement  in  short-circuit  current  due  to  the 
time  setting  of  the  breaker  and  relays.  Then  a  breaker 
is  selected  having  this  current-interrupting  capacity  at 
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FIG.     1  —  DROP    IN    VOLTAGE    AND    CURRENT    .^^T    FEEDER    CIRCUIT 

BREAKER  IN  GENERATING  STATION   DURING  A   SHORT  CIRCUIT 

Thi.s    action    i.s    ba.se(l    on    fhe    ay.sumption    that     th--    i:.'n«-rator 
speed   becomes   less  during:  short   circuit. 

normal  circuit  voltage.  It  is  a  fact,  however,  that  the 
voltage  drops  below  normal  on  short  circuit;  conse- 
([uently  a  smaller  breaker  might  be  used  if  the  time 
settings  are  sufficient.  Fig.  1  is  a  reproduction  of  one 
of  the  sets  of  curves  shown  by  Dr.  C.  P.  Steinmetz  in 
his  recent  paper  on  the  "Stability  of  High-Voltage  Sys- 
tems," before  the  American  Institute  of  Electrical  Engi- 
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neers.  This  illustrates  the  case  of  a  feeder  fed  from  a 
60,000-k\v.,  9,000-volt  turbo  station  with  a  reactor  of  0.7 
ohm  per  phase  between  feeders  and  station  bus.  This 
amounts  to  a  52  per  cent  reactance  (will  give  a  drop 
equal  to  52  per  cent  of  rated  voltage  if  total  generator 
current  is  flowing).  The  feeder  was  short-circuited 
for  one  second  just  outside  this  reactance.  It  will 
be  noted  that  the  short-circuit  current  to  be  inter- 
rupted  at   the   end   of   one   second    (for   the   constants 
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FIG.    2 — RUPTURING   ABILITY   OF   CIRCUIT  BREAKERS    UNDiK 
VARIOUS  VOLTAGES 

assumed)  is  but  slightly  over  the  rated  full-load  current 
of  the  capacity  connected  to  the  bus,  and  that  the  volt- 
age at  the  time  of  interruption  is  but  63  per  cent  of 
normal. 

Now  consider  that  such  a  line  has  a  second  breaker 
at  its  load  end,  and  that  this  is  set  to  open  after  0.8 
second,  and  assume  a  short  circuit  of  zero  impedance 
on  the  load  side  of  this  breaker.  The  short-circuit  cur- 
rent, neglecting  line  impedance,  would  be  somewhat 
greater  for  an  interruption  after  0.8  second  than  in  the 
previous  case  with  a  one-second  setting,  but  the  terminal 
voltage  at  the  point  of  short  circuit  would  be  zero,  or 
practically  so.  The  duty  of  the  breaker  is  thus  greatly 
reduced. 

In  order  to  select  breakers  for  this  class  of  service  it 
has  been  found  convenient  to  plot  curves  of  rated  inter- 
rupting capacity  for  various  sizes  of  breakers  at  differ- 
ent voltages,  as  listed  by  the  manufacturers  ( see  Fig. 
2).  A  series  of  straight  lines  may  then  be  drawn  on 
the  chart  as  follows :  For  a  given  percentage  of  react- 
ance the  ma.ximum  short-circuit  current  at  the  system 
voltage  is  computed.  For  instance,  take  a  25  per  cent 
reactance  with  a  100,000-kva.  plant.  This  25  per  cent 
reactance  is  the  sum  of  the  equivalent  reactance  of  the 
station  units,  external  reactance  and  internal  trans- 
former reactance  of  the  substation.  With  this  react- 
ance and  a  system  voltage  of  11,500  the  short-circuit 
current  would  be  20,000  amp.  This  point  is  plotted  at  A 
in  Fig.  2.  This  corresponds  to  zero  terminal  voltage  at 
the  substation.  For  zero  current  the  terminal  voltage  is, 
of  course,  100  per  cent  (B  in  Fig.  2).  Therefore,  by 
connecting  the  zero-current,  100-per-cent-voltage  point 
(B),  to  the  zero-voltage,  100-per-cent-short-circuit-cur- 
rent  point  (A) — for  the  equivalent  i-eactance  determined 
— a  line  is  established  showing  the  drop  in  voltage  for 
increase  in  short-circuit  current  at  the  substation. 

Any  breaker  whose  characteristic  rupturing  capacity 


curve  lies  beyond  this  line  will  be  capable  of  handling 
the  short-circuit  current  at  the  substation.  If  allow- 
ance for  increase  in  short-circuit  current  due  to  plant 
growth  has  been  made  in  computing  the  ma.ximum  short- 
circuit  current  to  the  substation,  the  curve  nearest  the 
drop  characteristics  may  be  used.  If  not,  some  further 
leeway  must  be  allowed  and  a  larger  unit  selected.  Thus, 
if  it  be  determined  that  with  a  100,000-kva.  plant  on  an 
11,500-volt  system  the  reactance  to  a  given  substation 
will  never  be  less  than  25  per  cent,  the  ma.ximum  short- 
circuit  current  would  be  20,000  amp. 

From  this  line  it  can  be  seen  that  breakers  having 
the  characteristic  curves  marked  A,  B,  C  and  D  are  too 
small,  but  that  the  breaker  whose  characteristic  is  E 
will  suffice.  It  is  not  necessary  to  use  the  breaker  whose 
characteristic  is  J,  as  might  be  thought  from  the  com- 
mon method  of  calculating  mentioned  before.  This 
switch  is  capable  of  interrupting  the  short-circuit  cur- 
rent at  a  voltage  in  excess  of  system  voltage. 

If  the  substation  is  fed  by  a  number  of  parallel  feed- 
ers, the  equivalent  reactance  for  all  of  the  circuits  in 
parallel  is,  of  coui-se,  the  value  that  must  be  used  in 
the  numerical  computations.  Although  the  current  to 
be  interrupted  by  one  breaker  in  a  station  fed  by  N 
lines  in  parallel  is  IN  of  the  total  current,  in  the  case 
of  a  fault  just  ahead  of  the  breaker,  where  one  breaker 
must  open  on  reversal,  the  short-circuit  current  to  be 
handled  is  (N  —  1)  A/'  times  the  total  current.  In  the 
case  of  a  second  circuit  fed  from  the  substation  bus  it 
may  reach  the  total  short-circuit  value,  if  no  additional 
reactance  is  interposed. 

This  also  brings  out  the  fact  that  in  the  case  of  sub- 
stations fed  by  a  number  of  lines  in  parallel  the  duty 
on  the  substation  breakers  may  be  substantially  higher 
than  that  on  the  breakers  on  the  sending  end  of  these 
lines. 

Maintenance  of  Chain-Grate  Stokers 

By  John  M.  May 

Traveling  Engineer  Iowa  Railway  &   Light   Company 

ALLOWING  clinkers  to  accumulate  on  the  side  walls 
L  of  the  furnace  is  about  the  most  common  cause  of 
stoker  troubles.  This  causes  more  grates  to  stick  than 
almost  any  other  one  thing,  and  it  is  too  often  the  case 
that  a  stoker  is  allowed  to  run  in  this  condition  until 
the  drive  will  no  longer  pull  it.  W'hen  this  happens  the 
obvious  course  should  be  to  find  out  the  cause  of  the 
trouble  and  remedy  it,  and  not  to  try  to  force  the  grate 
with  a  bar  until  the  grate  or  some  part  of  the  drive 
gives  way. 

Lack  of  proper  maintenance  also  manifests  itself  in 
the  stoker  drive  or  gears.  If  the  bearings  are  allowed 
to  become  worn  and  loose,  the  gears  fail  to  mesh  and 
begin  to  climb.  This  may  do  damage  to  several  parts 
of  the  stoker.  Perhaps  the  gear  teeth  or  the  bracket 
will  break,  and  sometimes  the  front  frame  of  the  stoker 
is  cracked. 

The  chain  grate  should  be  kept  taut,  and  attention 
should  be  given  to  the  rollers  so  that  the  stoker  is 
always  in  line  and  square.  There  Is  no  excuse  for 
allowing  the  ashes  to  build  up  as  high  as  the  grate. 
When  this  is  done  the  grate,  and  often  the  back  roller 
shaft,  are  burned.  This  entails  expensive  repairs.  Con- 
sequently, if  it  is  noted  that  the  ashes  are  touching  the 
grate,  the  stoker  should  be  immediately  shut  down  be- 
fore any  actual  damage  is  done  and  the  ashes  should 
be  removed  before  the  stoker  is  started  again. 
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Tendencies  in  Relay  Protection 

Centralized  Supervision  of  Protective  Equipment  Increasing  —  Keener  Analyses  Being  Made  of 

Character  of  Faults  and  Limitations  of  Protective  Equipment,  More  Accurate  Applications 

Resulting — Differential  Relay  Practice  in  England  Is  New  Development 

By  R.  N.  CONWELL 

Public  Service  Electric  Company,  Newark,  N.  J. 


[EVERAL  of  the  larger  power  companies  have 
placed  the  protective  equipment  of'  their  re- 
|spective  systems  under  the  centralized  control 
of  one  department,  generally  engineering,  con- 
tact being  maintained  with  the  other  departments  in 
order  that  their  ideas  and  experiences  may  be  correlated 
with  the  engineering  features.  The  work  of  these  engi- 
neers is  being  summarized  by  one  of  the  committees  of 
the  American  Institute  of  Electrical  Engineers  so  that 
there  may  be  available  an  analysis  of  the  results  ob- 
tained through  the  use  of  different  protective  schemes 
under  a  range  of  conditions  not  obtainable  on  any  one 
system.  As  a  result  of  this  action  keener  analyses  are 
being  made  of  the  character  of  faults  and  the  limitations 
of  protective  equipment.  More  accurate  applications 
are  also  resulting  from  these  analyses. 

There  is  a  wide  divergency  between  the  conditions 
e.xisting  on  the  various  transmission  systems,  the  pro- 
tection of  which  requires  the  adoption  of  different 
schemes  and  sometimes  new  developments  in  both 
schemes  and  relays.  Some  of  the  recent  developments 
worthy  of  notice  have  been  in  the  field  of  differential 
current  protection,  pilot  wire  protection,  ground  protec- 
tion and  service  restoring  devices.  The  manufacturers 
are  meeting  these  demands  as  rapidly  as  the  new  con- 
ditions are  defined  and  established. 

The  problem  of  protection  even  under  the  most  favor- 
able circumstances  is  complex;  consequently  more  con- 
sideration is  being  given  to  the  design  of  transmission 
and  distribution  systems  which  may  be  protected  by 
simple,  reliable  relay  installations  with  a  minimum  of 
auxiliary  equipment. 

Over-Current  and  Directional  Protection 

In  general,  schemes  employing  over-current  and  direc- 
tional relays  are  still  utilized  as  the  principal  form  of 
line  protection,  even  in  the  most  complicated  networks, 
but  their  application  on  large  systems  is  limited  by  the 
danger  incurred  in  holding  short  circuits  for  more  than 
two  seconds.  This  condition  has  forced  the  adoption  of 
differential  protection  to  eliminate  or  reduce  time  set- 
tings, and  more  attention  is  being  given  to  schemes  of 
this  character  than  heretofore. 

Where  lines  are  operated  in  parallel,  differential  pro- 
tection based  upon  the  condition  that  the  faulty  line 
carries  the  greatest  current  has  been  used  in  a  number 
of  instances.  Some  difficulty  has  been  experienced  with 
these  schemes,  when  applied  to  systems  having  high 
short-circuit  values  due  to  surges  accompanying  the 
re-establishment  of  normal  conditions  after  the  re- 
lease of  the  faulty  line,  operating  the  relays  and 
tripping  out  good  lines.  Experimental  work  with  time- 
delay,  circuit-opening  relays  connected  to  open  the  trip 
circuits  of  paralleling  line  breakers  for  a  predetermined 
interval  gives  promise  of  overcoming  this  difficulty. 
Other  schemes  of  electrically  interlocking  the  trip  cir- 


cuits by  requiring  the  simultaneous  operation  of  two> 
banks  of  relays  in  order  to  trip  out  the  faulty  line  have' 
been  installed,  but  the  experience  necessary  to  render  a 
decision  on  the  value  of  this  scheme  has  not  been 
obtained. 

Practice  in  England  Has  Good  Points 

In  England,  where  a  majority  of  the  power  systems- 
employ  parallel  or  duplicate  lines,  there  has  been  a  very 
interesting  development  in  differential  protection  which 
undoubtedly  is  in  the  right  direction.  Over-current 
relays  of  the  so-called  "reactive  type,"  consisting  of  a 
set  of  fixed  coils  forming  a  field  for  another  set  of 
moving  coils,  are  used.  The  secondaries  of  the  current 
transformers  in  the  same  phases  of  each  of  the  parallel 
lines  are  connected  for  circulating  current  with  the  fixed 
coils  of  the  relays  in  series.  The  moving  coils  are  con- 
nected to  the  equipotential  points  in  the  secondary  net- 
work; therefore  under  normal  balanced  conditions  no- 
current  passes  through  these  coils. 

However,  the  occurrence  of  a  fault  on  one  line  causes 
a  differential  current  to  flow  through  the  moving  coils, 
which  are  so  connected,  considering  polarity,  that  the 
relay  with  trip  circuit  to  the  breaker  on  this  line  will 
close  its  contacts,  while  the  relay  connected  to  the  trip 
of  the  breaker  on  the  parallel  line  will  be  restrained  or 
held  open  by  the  differential  current.  If  the  fault  had 
appeared  on  the  latter  line,  the  direction  of  the  differen- 
tial current  would  have  been  reversed,  causing  a  reversal 
in  the  operation  of  the  relays.  The  entire  output  of  the- 
current  transformers  being  used  for  the  excitation  of 
the  fields  of  the  relays  makes  them  capable  of  very  sen- 
sitive settings — more  sensitive,  in  fact,  than  can  be 
utilized  in  practice,  since  the  setting  is  dependent  upon 
the  degree  of  unbalance  between  lines.  If  the  lines  are- 
balanced  to  within  1  per  cent  at  normal  load  and  sub- 
jected to  twenty  times  normal  load  on  through  short 
circuits,  it  is  evident  that  a  20  per  cent  normal-load 
setting  is  insufficient  to  insure  stability. 

This  scheme,  when  compared  with  those  of  the  same 
class  in  use  in  this  country,  presents  a  number  of  dis- 
tinct advantages.  These  are  simplicity,  high  sensitivity 
as  required,  elimination  of  potential  transformers,  the- 
fact  that  only  faulty  line  relays  may  operate,  all  others 
being  restrained,  and  the  further  fact  that  the  scheme 
may  be  applied  to  two  or  more  parallel  lines  by  simply 
adding  equipment  as  new  lines  are  installed,  no  changes- 
in  existing  equipment  being  required. 

Applications  of  the  same  principle  have  also  beeni 
made  for  the  protection  of  transfomiers,  generators, 
twin  lines,  and  single  lines  with  pilot  wires. 

Pilot  Wire  Protection 

In  several  instances  the  practice  of  looping  a  line- 
through  a  large  number  of  customers'  substations  has- 
forced  the  abandonment  of  over-current  and  directional 
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relays,  on  account  of  the  time  elements  involved,  and  the 
adoption  of  pilot  wire  schemes.  Generally  these  sub- 
stations are  installed  at  short  distances  from  one  another 
so  that  the  installation  of  short  pilot  wires  means  a 
relatively  small  initial  investment.  One  of  the  largest 
power  companies  now  has  installations  of  this  kind  and 
of  its  own  design  in  satisfactory  operation. 

Another  pilot-wire  scheme  which  has  been  developed 
for  this  type  of  service  consists  of  three  pilot  wires  and 
a  neutral  wire  connecting  for  circulating  current  the 
secondaries  of  current  transformers  at  one  end  of  the 
line  to  the  corresponding  transformer  secondaries  at  the 
other  end.  Over-current  relays  at  each  end  are  con- 
nected between  the  pilot  wires  and  the  neutral  wire. 
In  order  to  prevent  the  leakage  of  part  of  the  current 
through  the  relays  under  normal  operating  conditions, 
owing  to  the  resistance  of  the  pilot  wires,  special  cur- 
rent transformers  having  a  secondary  rating  of  0.5  amp. 
or  1  amp.  are  used.  This  gives  a  correspondingly  small 
potential  drop  between  the  two  ends  of  the  pilot  and 
at  the  same  time  requires  the  use  of  a  high-impedance 
relay  operating  on  small  current.  When  a  short  circuit 
or  ground  occurs  on  the  line,  the  secondary  currents 
no  longer  circulate,  but  are  opposed,  so  that  current 
must  flow  through  the  relays  and  trip  the  breakers  at 
each  end  of  the  line. 

Ground  Protection 

The  practice  of  grounding  the  neutral  of  power  sys- 
tems has  given  impetus  to  the  adoption  of  ground  or 
residual  relay  protection.  Experience  in  this  country 
and  abroad  has  shown  that  in  both  cable  and  open-wire 
systems  the  majority  of  faults  develop  first  to  ground. 
The  practice  of  using  only  phase-to-phase  protection 
results  in  considerable  delay  in  clearing  a  faulty  line, 
as  the  phase  relays  do  not  begin  to  function  until  after 
the  ground  fault  has  developed  into  a  phase-to-phase 
fault  of  considerable  magnitude.  The  release  of  a  line 
under  these  conditions  frequently  causes  severe  dis- 
turbances. On  high-voltage  systems  the  fault  to  ground 
may  never  develop  into  a  phase-to-phase  fault  on  account 
of  the  wide  spacing  of  conductors.  High-resistance 
grounds  limiting  the  current  to  relatively  small  values 
which  will  not  operate  phase  relays  may  occur  on  any 
system. 

A  selective  ground-relay  scheme  to  protect  transmis- 
sion systems  against  the  classes  of  faults  referred  to 
has  been  developed  and  put  into  operation  on  several 
systems.  On  outgoing  lines  a  low-impedance  over-cur- 
rent relay  with  low  pick-up  value  is  connected  in  the 
ground  lead  between  the  neutral  point  established  on 
the  ground  side  of  the  phase  relays  and  ground.  Un- 
balanced current  resulting  from  a  ground  on  one  phase 
of  the  line  will  cause  current  to  flow  through  this  relay, 
tripping  the  breaker.  On  incoming  lines  a  similar 
installation  is  made,  but  in  this  case  the  directional 
elements  used  in  conjunction  with  the  phase  relays  are 
used  with  the  ground  relay  by  connecting  the  trip  cir- 
cuit of  the  ground  relay  in  parallel  with  the  trip  circuit 
of  the  over-current  phase  elements.  Discrimination  is 
obtained  by  use  of  time  and  unidirectional  elements. 

Many  of  the  interruptions  occurring  on  overhead  lines 
are  the  result  of  lightning  and  similar  causes.  Although 
these  disturbances  are  transient  in  character,  they  fre- 
quently cause  short  circuits  and  flash-overs  which  trip 
line  breakers.  The  undamaged  line  may  be  immediately 
returned  to  service.  A  system  of  relays  has  been  de- 
veloped to  reclose  the  breaker  automatically  as  soon  as  it 


has  been  opened  by  the  line  relays,  the  speed  of  the 
device  being  such  that  service  has  been  restored  in  less 
than  one  second  after  the  breaker  opened.  Should  the 
line  be  permanently  short-circuited,  the  breaker  will 
continue  to  open  and  close  any  desired  number  of  times 
in  accordance  with  the  setting  on  a  limiting  relay. 

The  use  of  differential  protection  for  generators  and 
power  transformers  is  being  rapidly  adopted  throughout 
the  country.  The  only  troubles  experienced  with  this 
form  of  protection  have  been  due  to  improper  phasing 
or  the  use  of  settings  which  are  lower  than  justified  by 
the  degree  of  balance  obtained. 


Modern  Practice  in  Westport 
Station  Design 

Safe  Operation  of  Generator  Fire-Fighting  Apparatus,. 

Prevention  of  Ceiling  Condensation  and  Welding 

of  Steam  Piping  Are  Important  Features 

By  M.  D.  Engle 

CoiLsolidated   Gas.   Electric   Light  &  Power  Company 

A  UNIQUE  method  of  handling  coal  received  by 
water  at  the  Westport  (Baltimore)  station  was 
fully  di.scussed  in  the  Electrical  World,  Jan.  15.  It 
was  also  shown  how  the  plant  must  supplement  the  Holt- 
wood  hydro-electric  station  to  make  maximum  use  of 
the  water  available  at  Holtwood.  In  this  article  a  num- 
ber of  features  typifying  modern  thought  in  steam  gen- 
erating station  design,  as  carried  out  in  the  Westport 
station,  are  discussed. 

Great  care  has  been  taken  in  the  layout  and  installa- 
tion of  all  piping  so  that  the  whole  structure  is  highly 
flexible.  Nearly  all  piping  over  2i  in.  (6.4  cm.),  with 
the  exception  of  galvanized  piping,  is  butt-welded  except 
at  valves.  Reinforced  Van  Stone  flanges  are  used  at 
the  valves.  The  use  of  field  welds  has  proved  highly 
satisfactory  and  has  reduced  gasket  trouble  to  a  mini- 
mum. This  installation  has  definitely  demonstrated  the 
practicability  and  economy  of  field  welds  made  by  the 
oxyacetylene  method.  All  boiler-feed,  condensate  and 
salt-water  piping  and  flanges  are  galvanized.  Pipe 
bends  have  been  substituted  for  fittings  wherever  pos- 
sible in  all  steam  and  hot  water  lines.  As  seen  in  Fig.  1, 
page  134,  Jan.  15  issue,  each  battery  of  six  boilers  sup- 
plies steam  through  a  common  header  to  the  supply 
header  running  parallel  to  the  turbine  room. 

All  piping  carrying  steam  or  hot  water  has  been 
insulated  with  85  per  cent  magnesia  covering  sewed 
over  with  heavy  8-oz.  (0.23-kg.)  canvas.  The  canvas 
is  sized  and  painted  different  colors  to  denote  the  service 
of  the  pipe  and  to  facilitate  the  tracing  of  lines.  High- 
pressure  steam  and  boiler-feed  lines  have  insulation 
3  in.  (7.6  cm.)  thick  and  exhaust  steam  IJ  in.  (8.8  cm.) 
thick.  Boiler  drums,  front  and  rear,  feed-water  heaters- 
and  receivers  are  covered  with  magnesia  plastic  cement. 
3  in.  thick,  reinforced  with  wire  mesh  and  finished  with 
hard  coating.  Valves,  fittings  and  flanges  are  blocked 
in  and  given  a  hard-coat  finish. 

All  20,000-kw.  units  are  surface  condensing,  being 
equipped  with  32,000-sq.ft.  (3,000-sq.m.)  Westinghouse 
Le  Blanc  condensers  and  auxiliaries.  They  operate  at  a 
vacuum  varying  from  28  in.  to  29.6  in.  (711  mm.  to 
742  mm.)  Hg.  referred  to  a  barometric  pressure  of  30  in. 
(762  mm.)  Two  25,000-gal.-per-min.  (95,000-l.-per- 
min.)  circulating  pumps,  two  Le  Blanc  air  pumps  and' 
two  condensate  pumps  are  installed  in  connection  with- 
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each  surface  condenser.  Both  circulators  are  driven  by 
means  of  turbines  through  reduction  gears,  and  one 
circulator  has  in  addition  to  the  turbine  drive  an  induc- 
tion motor  attached  to  the  other  end  of  its  shaft.  One 
air  pump  and  one  condensate  pump  are  mounted  on  the 
same  shaft,  and  one  such  unit  is  driven  by  a  turbine 
through  a  reduction  gear  and  one  by  an  induction  motor. 
With  this  arrangement  fine  heat-balance  adjustments 
may  be  obtained  and  waste  of  exhaust  steam  prevented. 

A  portion  of  the  condensate  from  the  hot  wells  is  by- 
passed into  small  jet  condensers  which  are  used  to  con- 
dense the  steam  which  leaks  through  the  labyrinth 
packing  at  the  high  pressure  end  of  the  Curtis  turbines 
of  the  General  Electric  units.  The  water  from  these 
condensers  is  discharged  into  a  sump  tank  in  the  tur- 
bine-room basement  and  pumped  to  the  feed-water 
heater  surge  tanks. 

The  condensate  piping  is  so  arranged  that  the  con- 
densate from  any  machine  may  be  pumped  to  weighing 
tanks  on  the  boiler-room  floor.  After  being  weighed 
the  water  is  discharged  into  a  sump  tank  in  the  boiler- 
house  basement  and  from  here  is  pumped  to  one  of  the 
feed-water-heater  surge  tanks.  This  arrangement  makes 
it  a  comparatively  simple  matter  to  run  a  water-rate 
test  on  any  unit  equipped  with  a  surface  condenser. 

At  the  present  time  the  condenser  circulating  water 
is  taken  in  through  two  concrete-pipe  intake  tunnels 
and  screened  by  means  of  two  10-ft.  (3-m.)  revolving 
screens  as  it  enters  the  rectangular  intake  tunnel  under 
the  boiler  house.  Construction  work  is  now  in  progress 
on  a  new  screen  well  at  the  water  front  which  is  to 
contain  six  10-ft.  (3-m.)   revolving  screens. 

All  electric  ends  of  the  turbo-generator  units  are 
cooled  with  washed  air  and  arrangements  made  to  dis- 
charge the  heated  air  into  the  turbine  room  or  into  the 
blower  rooms  of  boiler  house  No.  3.  The  former  arrange- 
ment is  necessary  in  order  that  sufficient  warm  air  may 
be  discharged  into  the  turbine  room  in  the  winter  to 
prevent  excessive  condensation  on  the  turbine-room  ceil- 
ing. By  delivering  the  extra  heated  air  to  the  blower 
rooms  a  considerable  heat  saving  is  effected.  The  air 
washers  take  their  air  either  from  the  turbine  room 
near  the  ceiling  or  from  outside  windows. 

Generator  Fire  Protection 

The  electric  ends  of  the  turbo-generator  units  are 
equipped  with  permanent  fire  piping.  A  number  of 
nozzles  extend  through  the  end  bells  from  an  exterior 
header  and  are  so  directed  that  they  can  thoroughly 
drench  the  end  windings  of  the  generator.  To  prevent 
water  being  turned  on  by  accident,  the  fire  piping  header 
is  normally  disconnected  from  the  service-water  system. 
In  case  of  fire  service  may  be  quickly  established  by 
means  of  a  short  piece  of  fire  hose  and  a  quick-acting 
valve  inserted  at  the  base  of  the  generator. 

Two  motoi'-driven  exciters  in  the  old  engine  room 
furnish  the  excitation  for  the  engine-driven  units  and 
the  first  three  turbo-generator  units  installed.  The  last 
four  units  have  direct-connected  exciters  and  are  .so 
arranged  that  they  may  operate  from  their  own  exciter 
or  from  the  exciter  bus  supplied  by  the  motor-driven 
exciters.  A  300-kw.  turbine-driven  exciter  is  now  being 
installed  and  will  be  connected  to  the  exciter  bus.  The 
turbine-driven,  motor-driven  or  direct-connected  exciters 
will  then  be  used,  depending  upon  the  heat  balance  of 
the  .station.  In  the  winter,  when  there  is  a  .scarcity  of 
exhaust  steam  for  the  feed-water  heaters,  the  turbine- 
driven  exciter  will  be   run   continually,  and   only  such 


motor-driven  exciters  as  are  needed  to  carry  the  rest 
of  the  excitation  load.  In  summer  the  conditions  will 
be  reversed.  There  will  be  a  surplus  of  exhaust  steam, 
and  the  motor-driven  and  direct-connected  exciters  will 
be  loaded.    A  storage  battery  floats  on  the  exciter  bus. 

Provision  for  Opening  Generator  Field 

All  units  are  switched  to  either  of  two  duplicate 
13,000-volt  buses.  The  turbine-driven  General  Electric 
Company  machines  have  3  per  cent  reactance  coils  con- 
nected in  their  neutrals  to  give  them  a  total  reactance 
of  10  per  cent.  The  Westinghouse  machines  contain 
sufficient  inherent  reactance  to  make  additional  reactors 
unnecessary.  All  of  the  generators  are  operated  with 
their  neutrals  solidly  grounded  and  are  provided  with 
balanced  relay  protection,  so  that  the  generator  oil 
switches  will  open  up  owing  to  any  failure  in  the  igen- 
erator  windings  or  in  the  leads  between  generator  and 
oil  switch.  These  switches,  however,  will  not  open  up 
on  overload.  In  case  a  severe  short  circuit  or  ground 
occurs  on  the  system,  one  which  will  cause  more  than 
250  per  cent  of  the  normal  rated  armature  current  to 
flow,  the  generator  field  will  be  automatically  opened. 
The  field  will  automatically  be  closed  again  when 
the  armature  current  drops  to  its  normal  rated  value. 
This  gives  the  feeder  oil  switches  sufficient  time  to  open 
and  clear  the  system  of  trouble.  The  operation  of  this 
field-destroying  device  minimizes  the  severity  of  the 
short  circuit  and  better  enables  the  feeder  oil  switches 
to  clear  the  system  of  trouble. 

Service  is  taken  direct  from  either  of  the  station 
buses  for  the  13,000-volt  feeders,  while  the  26,000-volt 
station  ties  are  connected  through  four  12,600-kva. 
three-phase  auto-transformers  installed  in  an  outdoor 
substation.  On  page  136,  Jan.  15  issue,  is  shown  the 
outdoor  substation  and  the  transformer  repair  frame 
used  for  disassembling  and  assembling  the  transformers. 
These  transformers  are  operated  with  their  neutrals 
grounded,  and  their  hot-spot  temperature  is  indicated 
by  an  instrument  in  the  operating  room.  Customers  in 
the  vicinity  of  the  plant  are  supplied  with  4,000-volt  ser- 
vice from  two  banks  of  13,000  4,000-volt  transformers. 

Service  for  the  station  auxiliaries  is  taken  from  the 
main  buses  through  four  banks  of  13,000 /460-volt  trans- 
formers. The  load  is  so  distributed  to  these  four  banks 
that  the  loss  of  two  banks  will  not  prevent  operation. 

A  rather  interesting  system  of  load  dispatching  is 
used  by  the  operators  in  the  Holtwood  hydro-electric 
station  and  the  operators  in  the  Westport  plant  during 
times  of  high  flow.  At  such  times  it  is  obviously  the 
best  policy  to  generate  the  fewest  possible  number  of 
kilowatt-hours  at  Westport.  It  is  important,  if  this 
policy  is  to  be  carried  out,  that  the  Westport  station 
should  not  pick  up  any  load  until  the  Holtwood  station 
is  fully  loaded,  and  that  Westport  should  "back  off" 
enough  to  keep  Holtwood  fully  loaded  when  the  system 
load  begins  to  fall  off'.  To  accomplish  this,  the  operators 
at  Holtwood  set  their  governors  for  251  cycles  and  the 
operators  at  Westport  set  their  governors  for  25  cycles. 
Under  this  condition  the  system  frequency  will  be  251 
cycles  until  Holtwood  is  fully  loaded.  When  this  condi- 
tion is  reached  the  frequency  gradually  falls  to  25  cycles 
and  Westport  picks  up  the  rest  of  the  load  and  maintains 
the  frequency  at  25  cycles.  When  the  system  load  begins 
to  fall  off  the  Holtwood  machines,  with  their  governors 
still  at  251  cycles,  pick  up  speed  and  maintain  full  load, 
while  Westport,  seeing  the  frequency  begin  to  rise, 
"backs  off" — a  method  automatic  and  quite  satisfactory. 
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Auxiliary  Transformer  Reduces 
luductive  Interference 

Transformers  with  Grounded  Delta-Connected  Second- 
ary at  Receiving  End  of  60,000-VoIt  Line  Re- 
duces Noise  on  Parallel  Telephone  Line 

By  L.  J.  Moore 

Electrical   Engineer  San  Joaquin   Ijiglit  &   Power  Corporation 

BY  CONNECTING  an  auxiliary  transformer  bank 
with  grounded  delta-connected  secondary  and 
operating  without  a  ground  wire  on  the  primary  of  the 
transmission  line,  it  was  found  in  a  recent  test  by  the 
San  Joaquin  Light  &  Power  Corporation  that  noises  on  a 
parallel  telephone  circuit  were  practically  eliminated. 
These  tests  were  made  on  the  60,000-volt  line  from 
Santa  Maria,  Cal.,  to  Divide,  which  parallels  a  toll  line 
of  the  Santa  Barbara  Telephone  Company  for  a  dis- 
tance of  about  3  miles  (4.8  km.),  the  two  lines  being 
at  approximately  highway  separation.  The  60,000-volt 
line  is  of  equilateral  triangle  construction,  each  side 
of  the  triangle  being  about  7  ft.  (2  m.).  Two  power- 
line  transpositions  are  installed  within  the  limits  of  the 
parallel.  During  the  test  the  telephone  company  opened 
its  lines  at  each  end  of  the  parallel  and  readings  were 
taken  only  on  the  parallel  section.  The  power  trans- 
formers at  Divide  are  three  1,250-kva.  Allis-Chalmers 
units  star  star-connected  for  36,000  volts  to  6,683  volts. 
The  auxiliary  bank  used  for  absorbing  the  triple 
harmonics  consists  of  three  299-kva.  Allis-Chalmers 
transformers  of  the  same  voltage  rating.  The  connec- 
tions of  these  lines  and  the  location  of  instruments  are 
shown  in  the  accompanying  drawing,  and  the  attached 
table  shows  the  tests  and  the  readings  made. 

This  transmission  line  is  about  10  miles  (16  km.) 
long,  and  5  miles  (8  km.)  from  either  end  is  connected 
a  60,000-volt  grounded  Y  to  a  2,300-volt  delta  bank  of 
transformers  at  Betteravia.  During  tests  1  to  6  the 
Betteravia  bank  was  connected  on  the  line,  and  in  tests 
7  and  8  this  bank  was  disconnected. 

The  tests  wex-e  made  as  follows: 

Test  No.  1 — 60,000-volt  line  alive;  no  transformers 
connected. 

Test  No.  2 — The  line  was  alive  and  the  power  bank 
at  Divide  was  connected  unloaded. 

Test  No.  3 — The  same  as  No.  2,  except  that  the  power 
bank  was  carrying  1,080-kw.  load. 

Test  No.  4 — The  power  bank  and  the  auxiliary  bank 
were  connected  and  the  delta  of  the  auxiliary  bank  was 
left  open. 

Test  No.  0 — The  same  as  No.  4,  except  that  the  delta 
of  the  auxiliary  bank  was  closed. 

Test  No.  6 — The  same  as  No.  5,  except  that  the 
ground  was  removed  from  the  high-tension  neutral. 

Test  No.  7 — The  power  transformers  were  carrying 
load,  the  high-tension  neutral  was  grounded,  and  the 
auxiliary  bank  was  connected  with  the  delta  closed.  The 
Betteravia  bank  of  transformers  was  disconnected  in 
this  test.  This  test  was  the  same  as  No.  5  with  this 
e.\ception. 

Test  No.  8 — The  same  as  test  No.  7,  except  that  the 
delta  of  auxiliary^  bank  was  open.  This  removed  the 
short-circuiting  path  for  triple  residual  currents  and 
changed  the  inductive  effect  to  an  almost  entirely  elec- 
trostatic one.  In  this  test  a  large  triple  voltage  was 
obtained. 

The  interference  on  the  telephone  line  in  the  table 


is  given  in  noise  units,  twenty  noise  units  being  so  low 
as  to  be  scarcely  audible,  while  200  units  on  such  a 
short  section  make  the  telephone  line  too  nosiy  for  good 
operation. 

An  additional  test  made  with  the  60,000-volt  line  dead 
and  grounded  showed  practically  no  difference  in  noise 
from  that  in  test  No.  1,  when  the  line  only  was  alive. 
The  table  shows  that  with  the  auxiliary  bank  connected 
and  with  high-tension  neutral  grounded  (test  No.  5) 
some  reduction  in  interference  results;  but  the  real 
correction  comes  by  isolating  the  high-tension  neutral 
after  the  auxiliary  bank  has  been  connected  (No.  6). 
With  such  an  arrangement  there  is  practically  no  inter- 
ference whatever.  This  is  apparently  not  a  dangerous 
procedure,  as  test  No.  6  shows  a  maximum  of  520  volts 
between  the  neutral  and  ground  when  the  ground  is 
disconnected.  By  comparing  tests  No.  2  and  No.  3  it 
is  seen  that  a  load  on  the  power  transformers  has  no 
effect  on  interference.  It  is  evident  from  readings 
ViV„  of  tests  Nos.  7  and  8  that  triple  voltages  have  no 
effect  on  the  voltage  between  the  wires  of  the  10,000- 
volt  circuits,  but  with  the  triple  voltages  (test  No.  8) 
the  voltage  between  wires  and  ground  increases  about 
10  per  cent.  This  means  that  power  transformers  with 
delta-connected  secondaries  would  not  be  affected,  but 
that  6,600-volt  star-connected  banks  would  be.  How- 
ever, even  if  there  were  no  6,600-volt  star  banks  present 
the  wave  form  would  be  badly  distorted  were  not  some 
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ONE-LINE    DIAGRAM    OF    CONNECTIONS    FOR    INDUCTIVE 
INTERFERENCE  TEST 

Letters  /i,  /j,  etc.,  represent  ammeter  readings  and  Vi.   T'j.  etc., 
represent  voltmeter  readings. 

means  provided  for  the  removal  of  triple  voltages  and 
current.  Test  No.  8  shows  approximately  16,000  volts 
triple  emf.  added  to  each  phase  on  the  high-tension 
side  where  the  auxiliary  bank  is  not  connected.  This 
means  48,000  volts  total  for  the  line  between  the  three 
transmission  wires  and  ground,  which,  as  may  be  noted, 
causes  a  great  amount  of  noise  on  the  telephone  circuit. 
With  connections  as  in  test  No.  6  it  was  found  that 
the  power  from  triple  harmonics  carried  by  the  auxiliary 
bank  correcting  the  three  power  transformers  only  was 
50  kva.  per  transformer.  When  the  Betteravia  bank 
was  off  the  line  (test  No.  7)  the  power  per  phase  was 
126  kva.  Thus  in  neither  event  are  the  auxiliary  trans- 
formers overloaded.  The  50  kva.  is  but  4  per  cent  of 
the  total  capacity  of  one  1,250-kva.  transformer.  With 
the  neutral  isolated,  which  is  the  best  condition  from 
jn  interference  viewpoint,  a  smaller  transformer  than 
200  kva.  would  operate  satisfactorily  except  for  the  fact 
that  any  unbalance  in  load  between  phases  of  the  sub- 
station would  cause  increased  current  to  flow  in  the 
auxiliary  banks;   also  an  open  circuit  or  a  ground   in 
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one  phase  of  the  60,000-volt  line  would  force  short- 
circuit  current  through  the  delta  of  the  auxiliary  bank. 
Therefore  this  bank  must  be  large  enough  to  withstand 
abnormal  conditions.  The  present  200-kva.  bank  is  16 
per  cent  of  the  rating  of  the  main  power  transformers, 
which  is  probably  large  enough  for  all  conditions,  but 
experience  must  prove  this  fact. 

Properly  designed  tertiary  windings  on  single-phase 
transformers,  or  three-phase  core-type  transformers, 
provide  a  better  solution  than  the  installation  of  an 
auxiliary  bank.  Moreover,  although  single-phase  trans- 
formers with  a  tertiary  winding  will  cost  more  than 


CONDITIONS    AFFECTING    NOISE    ON    TELEPHONE    CIRCUIT 


Test  No 1 

Switch  B *ri 

Switch  D CI 

Switch  P Open 

Switch  G Open 


3 
CI 
CI 
CI 
CI 


Switch  A Open   Open   Open      „, 

Switch  S Open    Open   Open    Open 


5 

n 

CI 
CI 
CI 
CI 
CI 


6 

CI 

CI 

CI 

Open 

CI 


7 

CI 

CI 

CI 

CI 

CI 

CI 


8 

CI 
CI 
CI 
CI 
CI 
Open 


lu. 
It.. 
/... 
It.. 
U.. 

r,. 

Yi.. 
F,. 


2.5 


3  5       32 
0     0  88 


3.9 
0 


3.9       3.1 


0 

8  8 


0 
7.7 


8.8 

4.4 

20 

10.400 
6,000 

10,400 
6,600 

7,140 6,900    7,080 

520 

1,270 7,920 

6,570    6,480    6,480      5.880      6,400 


Noise  units: 
Grounded  line. 
Metallic  line.. . 


20 
30 


200 
30 


200 
30 


150         20         325 
20—     20—  33 


400 
60 


*CI  means  switch  is  closed. 

transformers  without  it,  the  whole  installation  would  be 
cheaper  than  putting  in  an  auxiliary  bank.  Further- 
more, no  switching  facilities  would  be  necessary  in 
addition  to  the  switches  for  the  power  transformers. 
A  three-phase  transformer  offers  a  saving  in  cost,  is 
easier  to  wire  and  requires  less  bus  structure,  but  it 
has  the  disadvantage  that  spare  transformers  would 
be  expensive. 


Subtractive  or  Additive  Polarity 
for  Single-Phase  Units 

Voltage  StresscF  on   the   Insulation  Are  Less  for  the 

Subtractive  Polarity  as  Shown  by  a  Series  of 

Diagrams  for  Operating  Conditions 

By  C.  W.  Piper 

Piper  Engineering  Company,  Cincinnati.  Ohio 

EFFORTS  to  standardize  transformers  as  to  polarity 
of  windings  as  well  as  to  ratings  have  brought 
forth  considerable  discussion  as  to  the  relative  merits 
of  the  connection  .schemes  giving  subtractive  and 
additive  polarity.  The  N.  E.  L.  A.  committee  on  elec- 
trical apparatus  is  advocating  more  complete  adoption  of 
a  standard  subtractive  po'arity  for  transformers.  A 
comparative  study  of  insulation  stresses  in  traiisfoi'mers 
for  normal  and  abnormal  operating  conditions  shows 
the  advantage  in  this  respect  of  the  subtractive  polarity 
scheme.  The  terms  additive  and  subtractive  polarity 
are  best  explained  by  reference  to  Figs.  1  and  2.  The 
primary  current  will  flow  in  at  A  and  out  at  B, 
as  the  counter  emf.  is  enough  less  than  the  impressed 
to  permit  the  magnetizing  and  load  current  to  flow.  In 
the  secondary  the  current  tends  to  flow  out  at  C  and 
in  at  D,  as  it  is  produced  by  the  induced  emf.,  which 
is    opposite    in    direction    to    the    impressed.      If    the 


FIGS.  1  AND  2 — TRANSFORMER  WINDINGS  FOR   (1)   ADDITIVE  AND- 
(2)    SUBTRACTIVE  POLARITY 

ad,jacent  ends  C  and  B  of  the  primary  and  secondarj^ 
winding  are  connected  together,  the  voltage  between  A 
and  D  will  be  the  sum  of  the  coil  voltage;  thus  the 
name  additive  or  positive  polarity. 

For  a  transformer  of  additive  polarity  the  currents 
on  both  the  primary  and  secondary  sides  flow  into  the 
transformer  on  adjacent  leads.  It  will  be  noted  in  Fig. 
1  that  the  primary  current  enters  at  A,  while  at  the 
same  instant  the  secondary  current  enters  at  D,  which 
is  the  reverse  of  the  current  in  the  line. 

If  the  secondary  is  wound  in  the  opposite  direction, 
the  induced  emf.  will  be  reversed  as  in  Fig.  2,  and 
connecting  B  to  C,  the  voltage  across  A  and  D  will  be 
the  difference  between  primary  and  secondary  volts, 
giving  a  subtractive  or  negative  polarity.  The  effect 
of  subtractive  polarity  as  to  the  relative  direction  of 
flow  of  current  in  the  primaiy  and  secondary  leads  is 
such  that  the  current  in  the  line  might  be  thought  of  as 
flowing  into  the  load  as  though  the  transformer  were 
not  present  in  the  circuit.  The  primary  current  enter- 
ing at  -4  and  the  secondary  current  leaving  the  adjacent 
secondary  side  at  D  (Fig.  2). 

The  polarity  of  a  transformer  depends  upon  two  con- 
ditions, one  the  winding  polarity  and  the  other  the 
way  the  leads  are  brought  through  the  case.  There  is 
generally  little  space  or  clearance  to  permit  the  crossing 
of  leads  inside  the  case  as  they  have  to  be  carefully 
insulated.  The  proper  way  is  to  bring  the  leads  straight 
from  the  coils,  and  if  the  polarity  has  to  be  reversed 
make  the  change  outside.  There  is  generally  ample 
room  to  do  so. 

A  standard  core-type  transformer  of  four  "high-low 
sections,"  with  a  primary  voltage  of  66,000  and 
secondary  voltage  of  22,000,  is  shown  in  Figs.  3  and  4. 
The  direction  of  the  current  in  the  leads  at  a  given 
instant  is  indicated  by  the  arrows.  It  will  be  noted  that 
the  ends  of  the  windings  marked  positive  are  above 
ground  potential,  while  the  negative  ends  are  below 
ground  potential. 

The  normal  insulation  stresses  on  the  transformer 
with    additive    polarity    are    shown    in    Fig.    5a.      The 
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FIG.   5 — ^VOLTAGE  STRESSES  ON   INSULATION  OF  TRANSFORMER    WITH  ADDITIVE  POLARITY 
(a)  Normal,   (b)   when  leads  A  and  D  are  crossed,  (c)  D  and  B  are   connected.   , The   most  severe   strain   on   the 

when  A  and  D  are  crossed,  giving  88,000  volts  between  C  and  B. 


insulation    occui-s 


induced  voltage  will  cause  the  adjacent  ends  of  the 
primary  and  secondarj'  windings  to  have  potentials  of 
opposite  signs  at  any  instant.  This  gives  an  insulation 
stress  of  44,000  volts,  which  is  greater  than  if  the 
two  ends  were  both  of  the  same  sign  on  the  same  side 
of  ground  potential.  If  by  any  accident  the  adjacent 
terminals  B  and  C  or  A  and  D,  or  conductors  connected 
to  them  should  come  into  contact  with  each  other,  the 
voltage  stress  between  the  primary  and  secondary  wind- 
ings will  be  as  in  Fig.  ob,  wherein  the  voltage  differ- 
ence increases  from  zero  at  the  point  of  contact  to  88,000 
volts,  the  sum  of  the  primary  and  secondary  at  the  free 
ends  B  and  C.  Should  the  primary  terminal  on  one 
side  come  into  contact  with  the  opposite  secondary 
terminal  the.  potential  at  the  point  of  contact  would 
be  the  same  and  the  stress  between  the  windings  would 
be  shown  in  Fig.  5c,  which  gives  a  maximum  stress  of 
66,000  volts  at  the  free  ends  C  and  B. 

With  the  transfoiTner  wound  for  subtractive  polarity 
—that  is,  the  primary  reversed  with  respect  to  the 
secondaiy — the  relative  direction  of  the  voltage  and 
current  in  the  windings  will  be  reversed  as  shown  by 
the  arrows  of  Fig.  4.  The  normal  insulation  stress 
between  windings  due  to  the  induced  volts  will  be  a 
maximum  of  22,0'00  volts  (Fig.  6a),  which  shows  the 
insulation  stress  to  be  less  throughout  the  entire  group 
of  coils  than  with  the  additive  polarity.  If  either  of 
the  adjacent  primar>'  and  secondary  leads  should  get 
into  contact  with  each  other,  such  as  A  and  D  or  B  and 
C,  the  distribution  of  the  potential  is  shown  by  Fig. 
6b.  Under  such  a  condition  the  maximum  stress 
between  end  coils  would  be  44,000  volts,  which  is  the 
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difference  between  the  primary  and  secondary  voltage. 
Should  A  and  C,  or  conductors  connected  to  them,  get 
i«to  contact  with  each  other,  the  distribution  of  stress 
at  any  point  in  the  winding  is  as  in  Fig.  5c,  with  a 
maximum  of  88,000  volts,  the  sum  of  the  primary  and 
secondary,  this  being  between  the  end  primary  on  one 
leg  and  the  end  secondary  on  the  other. 

Insulation  Stress  Is  Less  with  Subtractive 
Polarity 

A  study  of  the  voltage  stresses  between  windings 
of  the  two  polarities  shows  conditions  in  favor  of  sub- 
tractive  or  negative  polarity.  The  maximum  stress 
between  primarj'  and  secondary  under  normal  conditions 
with  subtractive  polarity  is  22,000  volts,  while  with 
additive  polarity  it  becomes  44,000  volts,  and  should 
adjacent  ends  or  conductors  connected  to  them  get  into 
contact  with  each  other,  the  maximum  stress  between 
windings  for  subtractive  polarity  is  44,000  volts  (for 
additive  polarity  88,000  volts). 

The  choice  of  polarity  for  the  small  low-voltage  dis- 
tributing transformer  is  relatively  unimportant,  as  with 
voltages  as  low  as  2,200/110  volts  it  makes  little  differ- 
ence, so  far  as  insulation  stresses  are  concerned,  whether 
the  transformer  is  of  additive  or  subtractive  polarity. 
Additive  polarity  was  used  by  the  earlier  manufacturing 
companies,  so  it  has  come  into  considerable  use  in 
distributing  systems.  The  subtractive  polarity  is  safer 
and  more  reliable.  The  higher  the  voltage  the  more 
true  this  becomes. 

The  polarities  of  transformers  that  are  to  operate 
in  parallel  have  to  be  the  same ;  thus  the  polarity  should 
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be  known,  as  it  might  be  necessary  to  cross  the  leads 
of  one  before  they  are  connected  together,  provided 
that  their  voltage  ratio,  resistance  and  reactance  are 
such  as  to  permit  parallel  operation. 

If  the  polarity  is  not  correct,  there  will  be  a  serious 
disturbance  caused  by  the  reaction  of  one  transformer 
upon  the  others.  Transformers  in  groups  of  three,  for 
three-phase  work,  have  to  be  connected  with  proper 
regard  for  polarity,  as  a  study  of  the  vector  diagram 
of  a  three-phase  group  will  show  the  difficulty  that 
would  exist  if  one  were  connected  in  with  a  reverse 
polarity. 


!«■«■•■■■■■% 
11 

: 


Readers'  Views  and 
Comments 


Actual  Versus  Reproduction  Cost  in  Public 
Utility  Appraisals 

To  the  Editor  of  the  ELECTRICAL  World: 

Sir:  Concerning  the  editorial  in  the  Aug.  21,  1920, 
issue  of  the  Electrical  World  on  "Danger  in  Valua- 
tions at  Present-Day  Figures,"  referred  to  in  a  letter 
from  Harold  Almert  in  the  issue  of  Dec.  4,  1920,  I  can- 
not take  any  other  view  than  that  of  the  Electrical 
World,  which  advocates  the  actual  or  historical  cost  as 
the  only  sound  basis  of  valuation  of  public  utility  prop- 
erties for  rates  and  return. 

If  a  corporation  has  made  an  investment  for  the 
service  of  the  public  of,  say,  a  million  dollars,  extraor- 
dinary conditions  of  a  world  war  do  not  entitle  the 
company  to  reap  interest  on  an  additional  million,  as 
would  probably  be  the  case  if  the  property  were  valued 
at  reproduction  cost  during  these  times.  Suppose  that 
extraordinary  conditions  of  depression  should  follow  and 
the    million-dollar    property    could    be    reproduced    for 


$500,000.  Would  it  be  fair  for  the  public  to  insist  on 
the  rates  of  this  utility  being  based  on  the  reproduc- 
tion cost,  which  would  be  half  of  the  original  value — 
the  investment  having  been  made  in  good  faith  and 
assuming  good  management  for  the  service  of  the  com- 
munity? It  is  a  poor  rule  that  will  not  work  both 
ways,  and  therefore  we  must  not  attempt  to  establish 
one  that  is  inconsistent. 

An  investor  who  purchased  the  pre-war  securities  is 
in  the  same  position  with  the  one  who  purchased  Liberty 
bonds.  They  are  both  below  par,  and  this  is  the  chance 
we  all  have  to  take  in  matters  of  investment.  In  order 
to  attract  sufficient  capital  for  extending  utility  prop- 
erties and  developing  hydro-electric  energy,  the  commis- 
sion is  taking  cognizance  of  the  necessity  of  allowing 
a  sufficient  return  under  present-day  conditions  to 
attract  the  necessary  capital  for  the  needs  of  public 
utilities. 

As  to  keeping  track  of  our  original  installation,  it 
is  simply  a  matter  of  bookkeeping.  It  is  true  that  cer- 
tain property  loses  its  identity.  However*,  if  the  books 
are  properly  kept,  the  value  of  the  original  installation 
less  depreciation,  under  regulation  where  a  depreciation 
reserve  is  set  up  and  where  replacements  are  charged 
against  it  and  the  necessary  maintenance  is  charged 
directly  to  the  operating  expense,  is  carried  along  as  per 
schedule  submitted  herewith.  When  a  property  is 
valued  by  the  engineers  of  the  commission  or  any  other 
engineers,  it  will  not  be  difficult  to  ascertain  the  his- 
torical cost  of  the  property  and  the  value  at  the  present 
time  provided  that  the  accounts  are  kept  in  the  proper 
manner. 

It  does  not  seem  to  me  that  it  would  be  sound  reason- 
ing to  take  reproduction  cost  at  any  time  as  the  basis 
for  rate  making.  The  actual  or  historical  cost  is  funda- 
mentally the  sound  basis  to  take.  Neither  the  customers 
of  a  corporation  nor  its  owners  have  the  right  to  reap 
where  they  have  not  sown,  and  this  is  what  happens 
unless  we  take  the  historical  cost  as  a  basis  for  valua- 
tion. C.  Wellington  Koiner, 

Pasaclena,  Cal.  Consulting  Engineer. 


DEPRECIATION  BY  YE.ARS  (From  which  present  value  is  readily  found) 


Aict.  No. 
7.... 
9.... 
10.... 
M.... 
IS 


1906-07 


$657  72 
681    61 


16. 
17. 
18. 
20. 
21. 
22. 
23. 
27. 
28. 
29. 


1907-08 

1908-09 

1909-10 

1910-11 

1911-12 

1912-13 

1913-14 

$358   11 

$462   11 

$469   96 

$455   96 

$475  93 

$584  81 

$618  09 

2.008  74 

1.962  83 

2,616.42 

2,671    03 

2.960  33 

3.295   98 

3,518  04 

1,930  43 

1,877    15 

2,838  23 

3,233    12 

3,884,53 

4,658  43 

4.704  26 

11.19 

806.85 

1,706,13 

2,116,14 

2,345,62 

2,876  93 

3,319  63 

7  51 

539.95 

1,167  24 

1,482  20 

1,684  27 

1,997    16 
78  56 
13   38 

2,389.19 

139.90 

26  77 

3,117.29 

"io^oo 

•$4,466.62 


34  56 

5,121    16 
■ ■    i  9 ! 66 

$9,490.64 


280.81 


537  88 
5,223   39 


37.10 


$11,728.07 


1,143.23 
5,163   52 


773  58 


1,900  97 
5,094    18 


65.81 


$15,817  05 


$17,902  69 


900  70 


2,051    92 
4,891    04 


334  32 


$19,528  66 


2,389   15 
6,451    47 


973.05 


$24,529  33 


1,564 

76 

2,824 

6,720 

37 

1,545 

70 
06 
15 
70 

$27,408  25 


♦This depreciation  covers  a  period  during  construction  of  the  plant,  1906-07,  and  is  premature.    However,  it  goe^  to  off.set  the  changing  of  60-cycle  generators  to 
-cycle,  which  change  was  made  during  the  year  1910. 


1914-15 

$654  85 

3,794  72 

5,375   57 

3,647  04 

2,690  81 

201    13 

26  77 

18 

20                          1,800  30 

21 68.25 

22 3,266  20 

23 6.987.88 

27 75.62 

28 1,755  34 

29 .38 


Acct.  No. 
1  ... 
9  ... 
10... 
14.... 
15... 
16... 
17,,,. 
18. 


$30,345.04 


1915-16 

$686   04 

4,829    15 

8,048  51 

4,093  42 

2,888  54 

249  40 

26  77 

36 

2,546  28 

219  32 

6,360.69 

8,713.43 

76  92 

2,999  83 

2  01 

$41,740.67 


1916-17 

$752  92 

4.227  30 
7,136  04 

-  3,166  49t 

-2.433  I7t 

247  18t 

26  97 
36 

2.228  67 
14,912  17 

3,971  61 

6,880  791 

89  89 

3.210  28 

3  27 

$38,087  79 


1917-18 

$810  34 
4,59b  86 
7,445  94 
3,307  35 
2,382  50 

318  48 
27  16 
36 
2,575,93 
4,144,99 
4,197  39 
7,573  82 

102  93 

3,033    16 

3  27 

$40,520.48 


1918-19 

$816   36 

4.628  65 

7.566  Oh 

3.378  81 

2.518    14 

358   42 

27    16 

1    91 

2,800  25 

4,483   55 

4.351    24 

7,444  08 

102  91 

3,932  07 

3   27 

$42,412 


1919-20         Replacements 

$867  06  

4,662  54  

14,086   55 

3,512   31 

2,742  48 

424   98 

27   42 

4  03 

3,109   45 

4.867   8i 

4.632  03 

7.494   27 

102   91 

3,811    19 

3  27 


$980  92 


472  32 


584    17 
966  03 


1,962.85 


Total 

$8,012   54 

46,430  31 

73,466   43 

26,974  01 

20.056  82 

2,018  05 

202  40 

7   20 

19,999  89 

28,696    1 1 

27.042  84 

85,910  29 

588  33 

19,939.51 

15.47 


$50,348.32 


$4,966.29        $369,360.20 


1  These  accounts  were  credited  witli  matcriaU  u^cd  for  seri-ices,  transfer  ha\'ing  been  made  to  service  account  C-21. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Strain-Type  12,000-Volt  Choke  CoU 
Built  on  the  Job 

A  STRAIN-TYPE  choke  coil  built  for  service  on 
12,000-volt,  60-cycle  lines  carrying  up  to  150  amp. 
is  shown  in  detail  on  the  accompanying  drawing.  These 
coils  were  made  in  the  fall  of  1920  and  the  labor  cost 
was  approximately  $20  for  a  set  of  three,  while  $4  per 
coil  would  probably  cover  all  material  costs.  For  appear- 
ance and  service  these  coils  equal  the  high-grade  coils 
on  the  market  which  cost  considerably  more  and  on 
which  the  delivery  is  quite  long.     The  coils  are  made  of 
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Detoil    Winding   Block 

DETAILS  OF  CONSTRUCTION  OF  12,000-VOLT,  150-AMP. 
CHOKE  COIL  OF  STRAIN  TYPE 

No.  00  B.  &  S.  gage  solid,  semi-hard-drawn  copper  wire, 
not  annealed.  The  wire  was  wound  on  two  special  wooden 
winding  blocks  112  in.  (29.8  cm.)  in  diameter  and  Hi 
in.  (28.5  cm.)  long,  which  are  shown  in  the  drawing. 
The    blocks    were    slotted    at    90-deg.    intervals,    I    in. 


relieved  on  the  wire  the  top  half  of  the  clamp  C2  was 
bolted  over  the  wire.  The  ends  of  the  coil  were  brought 
down  and  clamped  to  the  supporting  wire  which  is 
attached  to  the  insulators  inside  the  coil.  The  line  wire 
was  then  bolted  on  to  the  lugs  which  are  shown  at  the 
extreme  ends  of  the  drawing.  After  assembling,  all 
steel  and  copper  parts  were  painted  with  three  coats  of 
insulating  varnish.  Before  beginning  the  construction 
all  wood  parts  were  oven-dried,  then  boiled  in  pai-afRn 
until  all  bubbling  ceased,  after  which  they  were  painted 
with  insulating  varnish.  ,    A.  U.  AvERA, 

United  States  Engineer  Office,        Assistant  Engineer. 
Horence,  Ala.  ; 

Instructions  for  Fusing  44,000-Volt 
Transformers 

CORRECT  fuse  sizes  for  44,000-volt  transformers  and 
fusing  currents  of  copper  and  climax  wires  are 
shown  in  the  accompanying  tables.  Table  I  gives  the 
fusing  currents  of  copper  wire  in  air  based  on  the 
experiments  of  Preece.  Although  the  fusing  current 
is  decreased  somewhat  by  inclosing  the  wire  in  a  tube, 
the  values  in  this  table  are  accurate  enough  for  calculat- 
ing the  size  of  the  fuse  for  different  sizes  of  transform- 
ers. A  wire  carrying  75  per  cent  of  its  fusing  current 
becomes  red  hot  and  gradually  oxidizes  so  that  it  will 
fuse  in  from  ten  to  thirty  minutes.  Therefol-e  if  a  trans- 
former is  fused  for  double  full  load  it  will  operate  at 


TABLE  I— FUSING  CURRENT  OF  COPPER  AND  CLIMAX 
WIRE  IN  AIR 


Size  of  Wire, 
B.  &  S. 
Copper 

0 

2 

4 

6 

8 
10 
12 
14 


Fusing 

Current, 

Amp. 

Size  of  Wire 
B.  &S. 
Copper 

1,895 

1,340 

940 

670 

24 
26 
28 
30 

470 
325 
240 
165 

32 
34 
40 
Climax 

Fusing 

Current. 

Amp. 

30 

22 

15 

10 


BILL  OF  MATERIAL  FOR  CHOKE  COIL  ,^                                                 120                 26                                                     6  5 

—  18                                                    82                 28                                                       45 

Mark     No.  Req.               Description                       Material             Remarks  |0                                                   ^^                 ^^                                                     ^.^ 

CI  85ft.       2  OB&SSolidbarewire  Copper 

C2                4         Wood  clamps                                Oak              ^ee  note  below  ■  -., 

C3  2         Strain  bobs  Porcelain         

C5        *"■     crSs's-lrace"''^'*  "'''''''"*"     Oak'         See  note  below  *  one-and-a-half  load  for  ten  to  thirty  minutes.    For  this 

C6           2      Lugs  for  2  0  wire                 Copper         leasoii  transformers  which  are  not  Otherwise  protected 

C8           2      stOTeboiS!iin.  X  }in.         stiel         With  nut  Yor  "C?"  ghould  be  fused  f Or  approximately  double  full-load  cur- 

ci'o          4      Ito'^'bor'AnTlin           Ited        T^Vwrshers  and  nut  rent,  but  where  the  low-tension  circuits  from  transform- 

C11         12      stove  bolt:  5  in.  X  H  in.         Steel        Two  washers  and  n..i  ^^^  ^^^  ^jj  pj.Qtg(.te(j  ^y  relatively  small  fuses  the  high- 

—       ^          ^  .  ^      ,  y,  ■■,  .~~Z,^.«^„  „„>;■  hnhhiing  ce^  tension  fuses  can  be  increased  to  three  times  the  full- 

*  Wood  parts  to  be  oven-dned  and  boiled  m  paraffin  until  bubmmg  ceases,  ,      ..„ 

after  which  they  are  painted  with  insulating  varnish.  load  current  and  in  special  cases  may  be  increased  stul 

(19  cm  ->   wide  and  *  in    (12  7  cm.)   deep.     Into  these  more  if  the  protection  on  the  low-tension  side  is  excep- 

slots  the  inside  strips  of  the  clamps   C2  were  placed,  tional.    The  table  of  proper  fuse  capacity  is  based  on 

The  cross-brace  C5  was  mounted  on  a  long  bolt  between  twice  normal  current  for  transformers  which  are  other- 

the  two  wooden  winding  blocks.     After  the  blocks  were  wise  unprotected  and  three  times  normal  for  which  they 

tightened  on  this  long  bolt  by  means  of  nuts  the  coil  have  relatively  small  secondary  fuses. 

was   wound   on    in    a    lathe.      Before   the   tension   was  The  use  of  the  ordinary  lead-composition  fuse  wire 

261 


262 


ELECTRICAL     WORLD 


Vol.  77,  No.  5 


is  not  recommended  for  fusing  high-voltage  trans- 
formers, particularly  at  outdoor  substations,  because  of 
its  poor  mechanical  strength.  There  is,  however,  no 
objection  to  the  use  of  composition  or  aluminum  fuses 
in  the  small  fuse  tubes  used  with  indoor  potential  trans- 
formers. For  outdoor  work  the  fuses  should  be  tin- 
coated  to  prevent  corrosion  except  in  sizes  as  large  as 


TABLE  II- 

-PROPER  FUSE  SIZES  FOR  44, 000- VOLT  TRAN.SFORMERS 

Siie  of 

Entire  Hank, 

Thrce-Phase. 

Kva. 

Full-Load. 

Amp.  at 

44,000 

Volts 

Size  Primary  Fuse 

When  Transformer 

Is    Not   Protected 

on  Low-Tension  Side 

Size  Primary  Fuse 
When  Transformer 
Is  Protected  On 
Low-Tension  Side 

100 
150 
200 
300 

1.3 
2.0 
2.6 
4.0 

32  Climax 
28  Climax 
26  Climax 
32  Copper 

30  Climax 
26  Climax 
32  Copper 
28  Copper 

400 
450 
500 
«00 

5.2 
5.9 
6.6 
7.9 

30  Copper 
28  Copper 
28  Copper 
28  Copper 

28  Copper 
26  Copper 
26  Copper 
24  Copper 

750 
1,000 
1,500 
2.000 

9.8 
13 

20 
26 

26  Copper 
24  Copper 
22  Copper 
20  Copper 

24  Copper 
22  Copper 
20  Copper 
1 8  Copper 

No.  22  gage.  The  small  spools  of  wire  sold  in  hardware 
stores  are  not  marked  according  to  the  B.  &  S.  gage. 
Therefore  fuse  wire  should  be  ordered  from  an  electrical 
supply  house  specifying  "tin-coated  climax  (or  copper) 
No.  —  B.  &  S.  gage  fuse  wire."  P.  P.  Ashworth, 
Utah  Power  &  Light  Co.  Distribution  Engineer. 

Salt  Lake  City,  Utah. 


Too  Low  Salt  Concentration  in  Boilers 
Is  Not  Economical 

ALTHOUGH  it  is  desirable  to  reduce  the  salt  concen- 
.  tration  in  boilers,  too  low  a  concentration  may  be 
costly  on  account  of  the  heat  wasted  in  blowing  down 
the  boiler.  Not  only  is  heat  wasted  but  additional  feed 
water  must  be  purchased  and  additional  scale-forming 
materials  taken  in,  causing  further  loss  of  heat  and 
expense  for  their  removal.  For  instance,  in  plants  of 
the    Southern    California    Edison    Company   tests   have 


BLOW-DOWN  LOSSES  WITH  DIFFERENT  BOILER 
CONCENTRATIONS 


Make-uplwater:    6  grains  salt  per  gallon. 
Condensate:    2  grains  salt  per  gallon. 


Sodium  Chloride 

per  Gal..  Grains 

50 

100 

150 

200 


Sodium  Chloride 
per  Gal.,  Grains 
50 

100 

150 

200 


Blow-Down  per 
Lb.JCondensate,  Lb. 
0  0455 
0  0213 
0,0139 
0.0103 


Fuel  Wasted  in 
Blow-Down,  per  Cent 
1.142 
0  537 
0.331 
0.261 


Make-up  water:  6  grains  salt  per  gallon. 
Condensate:    20  grains  salt  per  gallon. 


Blow-Down  per 
Lb.  Condensate,  Lb. 
0.455 
0.213 
0.139 
0.103 


Fuel   VVas:ed  in 
Blow-Down,  per  Cent 
10  35 
5.12 
3.40 
2.55 


stead  of  the  maximum  allowable  of  200  grains  per  gal- 
lon, causes  an  additional  fuel  loss  of  about  nine-tenths  of 
1  per  cent  when  the  condensate  contains  2  grains  (0.13 
grams),  which  may  be  considered  as  normally  good 
operation.  With  an  increase  in  the  salt  in  the  condensate 
the  fuel  loss  becomes  extremely  serious  when  low  boiler 
concentrations  are  maintained.  For  instance,  it  is  seen 
that  with  20  grains  of  salt  per  gallon  (0.34  gram  per 
liter)  in  the  condensate  and  a  boiler  concentration  of  50 
grains  per  gallon  the  loss  is  over  10  per  cent 
Southern  California  Edison  Co.  R.  J.  C.  Wood, 

Los  Angeles,  Cal.  Electrical  Engineer. 


Linemen  Should  Not  Try  to  Set  All 
Insulators  Vertically 

ONE  of  the  difficulties  in  sagging  lines  is  to  get  the 
linemen  to  leave  the  insulators  alone  after  the  lines 
are  sagged.  Usually  the  insulators  will  not  hang  ver- 
tically and  the  linemen  will  change  them  so  that  this 
condition  shall  be  obtained.  As  there  is  only  one 
critical  temperature  at  which  the  insulator  will  remain 
vertical  it  will  be  only  a  short  time  until  it  is  at  an 
angle  again.  J.  S.  Martin,  Duquesne  Light  Company, 
made  these  remarks  at  a  Pittsburgh  meeting  of  the 
American  Institute  of  Electrical  Engineers.  Mr.  Martin 
said  that  the  practice  in  his  company,  when  sagging 
lines  between  towers  of  different  heights,  is  to  allow  1 
per  cent  of  normal  sag  for  each  56  ft.  (17  m.)  of 
difference  in  the  height  of  the  towers. 
New  York,  N.  Y.      Field  Editor  Electrical  World. 


Potentiometer-Type  Resistance  Box  Facili- 
tates Testing  Station  Ammeters 

TESTING  direct-current  switchboard  ammeters  with- 
out removing  them  from  the  boards  is  accomplished 
on  the  system  of  the  Portland  (Ore.)  Railway,  Light 
&  Power  Company  by  the  use  of  a  potentiometer  resist- 
ance box  containing  a  variable  resistance  and  dry  bat- 
tery. This  box  furnishes  both  a  source  of  energy  and  a 
means  for  gradually  varying  the  voltage.  As  an  ammeter 
is  in  reality  a  millivoltmeter  connected  to  a  shunt  which 
gives  a  specified  drop  in  millivolts  for  full-scale  reading, 


Brass  l*^ 


Based  upon  steam  at  22511b  gage,  125  deg.  Fahr.  superheat;  make-up  water 
at  80  deg.  Fahr. ;  condensate  at  1 00  deg.  Fahr. 


indicated  that  a  concentration  of  200  grains  of  salt  per 
gallon  (3.4  grains  per  liter)  is  satisfactory  as  regards 
priming.  However,  a  further  reduction  in  concentra- 
tion is  not  desirable.  The  most  economical  operation 
will  result  when  there  is  the  least  amount  of  blow-down 
consistent  with  absence  of  concentration  trouble.  The 
losses  involved  in  blowing  down  are  shown  in  the  table. 
Thus  it  is  seen  that  maintaining  a  low  concentration 
such  as  50  grains  per  gallon  (0.8  grams  per  liter),  in- 


FIG. 


1 — USE  OF  SCREW-TYPE  RESISTANCE   FOR  CHECKING 
SWITCHBOARD  AMMETERS 


the  ammeter  may  be  calibrated  by  comparison  with  a 
portable  standard  millivoltmeter.  Therefore  when  test- 
ing the  ammeter  the  leads  are  removed  from  the  .shunt 
and  it  is  connected  in  parallel  with  the  standard  milli- 
voltmeter as  indicated  in  the  drawing.  The  leads 
from  both  instruments  are  connected  to  the  terminal 
posts    of   the    resistance   box.      By    turning    the   brass 
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screw  cap  the  resistance  is  varied,  and  this  changes  the 
voltage  on  the  meters  as  desired. 

The  resistance  box  consists  of  the  screw  resistance, 
the  three  flashlight  dry  cells  and  the  push-button  con- 
tact as  shown.  The  screw  resistance  is  made  by  wind- 
ing bare  resistance  wire  on  a  threaded  hardwood  spool 
mounted  on  a  brass  stem.  The  inside  of  this  stem  is 
threaded  with  the  same  pitch  as  the  threads  on  the 
wooden  spool.     Into  this  stem  is  screwed  a  brass  cap 


^^^^H^^^H 
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^1  o 

\                                                __  .^ 

FIG.   2- 


-SMALL   PORTABLE   RESISTANCE  BOX   FOR  CHECKING 
SWITCHBOARD   AMMETERS 


with  a  contact  point  on  the  inside  of  its  outer  shell, 
and  this  point  bears  on  the  resistance  wire.  This 
contact  follows  the  resistance  wire  as  the  cap  is  turned 
down  and  thus  varies  the  resistance  in  the  circuit  and 
changes  the  voltage  at  the  terminals.  The  instrument 
has  a  range  of  from  0  volt  to  1.4  volts,  using  three 
dry  cells. 

As   may   be   seen    from    the   photograph,    the    screw 
resistance,  binding  posts  and  push-button  are  mounted 
on  a  hardwood  top,  while  the  batteries  and  circuits  are 
inclosed  in  a  perforated  sheet-iron  box. 
Portland  Railway,  Light  P.  E.  Alger, 

&  Power  Company,  Laboratory  Department. 

Portland,  Ore. 

Locating  a  Grounded  Coil  in  an 
Alternator 

TO  LOCATE  a  grounded  coil  in  an  alternator  without 
disconnecting  any  coils  the  test  outlined  here  was 
employed  recently  by  the  writer.  A  600-kva.,  2,200-volt, 
two-phase  alternator  developed  a  ground  of  which  there 
was  no  visible  indication  but  which  caused  disturbance 
in  a  telephone  system  and  radio  station  in  the  vicinity. 
To  find  the  fault  an  ungrounded  110-volt  alternating- 
current  supply  was  connected  directly  to  the  terminals 
of  the  grounded  phase,  which  drew  15  amp.  at  this 
voltage.  One  terminal  of  a  110-volt  voltmeter  was 
grounded  to  the  frame  of  the  alternator.  The  other 
terminal  of  the  voltmeter  was  connected  to  an  ordinary 
shoemaker's  awl,  the  sharp  point  of  which  was  used  to 
pierce  the  insulation  on  the  end  connections  of  each  coil 
in  the  grounded  phase.  Connection  was  made  with  each 
coil  in  turn,  and  readings  of  the  voltmeter  were  noted. 
The  coil  showing  the  smallest  reading  was  the  damaged 


coil,  but  the  voltmeter  readings  on  three  of  the  coils  were 
so  low  that  it  was  hard  to  determine  which  one  of  these 
three  coils  was  the  damaged  one. 

To  locate  the  trouble  more  definitely  an  ordinary  tele- 
phone receiver  was  substituted  in  place  of  the  voltmeter. 
When  contact  was  made  with  the  grounded  coil  there 
was  no  noise  in  the  telephone  receiver.  When  contact 
was  made  with  the  coils  on  either  side  of  the  grounded 
coil  the  telephone  could  be  heard  several  feet  away. 
Consequently  it  was  very  easy  to  find  the  exact  location 
of  the  damaged  coil  and  remove  it  without  disturbing 
much  of  the  other  windings.  G.  R.  SHUCK, 

Department  of  Electrical  Engineering. 
University  of  Washington, 

Seattle,  Wash. 

Formula  for  Calculating  Alternating- 
Current  Voltage  Drop 

FOR  determining  the  voltage  drop  on  alternating- 
current  circuits  up  to  a  length  where  charging  cur- 
rent must  be  taken  into  account  the  accompanying 
formula  has  been  developed  by  the  writer.  The  factors 
which  must  be  known  are  receiving  voltage,  length  of 

TABLE  I— VALUES  OF  R  AND  A'  FOR  DIFFERENT  SIZES  OF  WIRE 


R 

A' 

Wire 
Size 

Distance  Between  Centers,  Inches 

12 

18 

24 

36 

48 

8 
6 
4 
2 

1 

0.627 
0.394 
0.248 
D.156 
0.1237 

0   1256 
0    1203 
0.1150 
0   1097 
0.1070 

0.1349 
0.1296 
0.1243 
0    1190 
0.1163 

0    1415 
0    1362 
0.1309 
0.1256 
0.1229 

0   1508 
0.1465 
0.1402 
0.1348 
0.1322 

0    1574 
0.1521 
0.1468 
0.1414 
0    1388 

0 

00 

000 

1000 

0  0981 
0.0778 
0  0617 
0  0489 

0.1043 
0    1017 
0.0991 
0.0964 

0. 1136 
0.1110 
0. 1084 
0.1057 

0    1202 
0. 1176 
0    1150 
0.1123 

0.1295 
0    1269 
0   1242 
0.1216 

0.1361 
0.1335 
0.1308 
0.1282 

60 

0  1625 
0.1572 
0.1519 
0  1466 
0.1439 

0  1412 
0  1386 
0  1360 
0.133} 


line,  resistance,  power  factor  and  spacing.    The  formula 
follows : 


watts  X  L  X  {Rp  +  Xs) 
Ep 


Three-phase  voltage  drop  = 

Single-phase  voltage-drop  = 

2  X  watts  X  L  X  (Rp  +  A's) 
Ep 
L  =  length  of  line,  in  thousands  of  feet. 
R  =  resistance  in  ohms  per  1,000  ft.  of  one  wire. 
p  =  power  factor. 
X  =  reactance   in   ohms  per   1,000   ft.  of  one  wire 

(see     Table     I     for     values     with     different 

spacings). 
s    =  value  obtained  from  Table  II  to  correspond  with 

the  given  power  factor. 
E  ^=  voltage  at  receiving  end. 

TABLE  II— VALUES  OF  s  CORRESPONDING  TO  DIFFERENT  VALUES 

OF   p 


p 

3 

P 

s 

1.00 

0 

0.75 

O.f-i 

0.95 

0  312 

0  70 

0.71 

0.90 

0.436 

0.65 

0  76 

0.85 

0  526 

0.60 

0  80 

0  80 

0.60 

0.50 

0.867 

The  value  s  given  in  Table  II  to  correspond  to  differ- 
ent power  factors  is  the  sine  of  the  angle  of  lag  and 
might  be  calculated  from  the  equation  s  =  \/l  —  p'  in 
absence  of  Table  II.  Charles  E.  Warsaw, 

Burlington  (Vt.)  Light  &  Power  Co.  Engineer. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Batteries  on  Charge 

Hll!l|l|l|l|l|l| 

400Amp. 

Hli  llllllillll 


400Amp. 

200Am, 


Batteries  on  Disc.large 

h|i|i|i|i|i|i|i^ 


Booster  Saves  Energy  in  Charging 
Storage  Batteries 

AN  ECONOMICAL  method  of  charging  and  discharg- 
,  ing  storage  batteries  is  in  use  in  the  Indianapolis 
plant  of  the  Prest-0-Lite  Company.  It  is  accomplished 
by  pumping  the  current  from  discharging  batteries 
through  batteries  being  charged  by  means  of  a  booster. 
This  operation  greatly  reduces  the  size  of  generator 
needed  for  charging. 

Energy  for  charging  is  furnished  by  a   motor-gen- 
erator set  which  converts  4,100-volt,  three-phase  energy 
to  250  volts,  direct  current.     The  booster  which  is  em- 
ployed  to   allow  the 

625  Kw,  250Voit         50 Kw.,  100 Volt  batteries    to    be    dis- 

Generator  Booster 

charged  back  into 
the  line  is  mounted 
on  the  same  shaft 
with  the  two  other 
machines.  In  opera- 
tion the  batteries 
being  charged  are 
connected  across  the 
250-volt  generator 
in  the  regular  man- 
ner, each  having  a 
suitable  charging 
rheostat  connected  in 
series.  The  batteries 
to  be  discharged  and 
the  100-volt  booster 
are  connected  to  the 
discharge  circuit,  as 
shown  in  the  draw- 
ing. These  batteries  are  connected  in  series  with 
a  booster  which  composes  the  third  unit  of  the 
converting  apparatus,  it  being  a  100-volt  direct-current 
machine.  Assume  that  the  batteries  on  discharge  de- 
liver 200  amp.  at  approximately  150  volts.  This  current 
passes  through  a  rheostat  and  the  booster.  As  the 
booster  voltage  is  100  volts  the  200  amp.  is  pumped  back 
at  250  volts  into  the  250-volt  bus.  Therefore  with  a 
current  of  800  amp.  flowing  through  the  batteries  on 
charge,  only  600  amp.  is  delivered  by  the  main  generator 
because  the  discharge  circuit  is  delivering  200  amp.  to 
the  charging  circuit. 

Thus  with  the  addition  of  the  boosting  generator  on 
the  same  shaft  the  effect  is  obtained  of  increasing  the 
main  generator  size.  Without  the  booster  the  250-volt 
generator  would  have  to  deliver  800  amp.  for  charging 
or  produce  200  kw.  With  the  booster  the  generator  will 
be  required  to  deliver  only  600  amp.  or  150  kw.  How- 
ever, to  raise  the  voltage  of  the  discharging  circuit  to 
250,  200  amp.  at  100  volts  must  be  produced  at  the 
booster  machine.  This  amounts  to  20  kw.  Therefore 
the  same  number  of  batteries  are  charged  with  only  170 
kw.,  neglecting  the  losses  in  the  machines. 


h- 


200  Amp. 
-   l50Vo/ts-- 


BOOSTER  ALLOWS  SMALLER  GENERA- 
TOR TO  BE  USED  FOR  CHARGING 


At  present  there  are  two  sets  of  three  units  each. 
The  generators  are  rated  at  625  hp.  and  450  hp.  respec- 
tively and  the  boosters  at  50  hp.  each.  These  sets  were 
made  by  the  Westinghouse  Electric  &  Manufacturing 
Company.  In  the  near  future  another  set  with  an  875- 
hp.  generator  will  be  installed.  L.  R.  West. 

Indianapolis,  Ind. 


Block  for  Insulating  Coils  Before 
Placing  in  Motor 

FOR  tying  slot  insulation  on  to  coils  before  they  are 
put  into  the  slots  of  motors  or  generators,  a  wooden 
block  such  as  shown  in  the  accompanying  illustration 
has  been  made  by  the  writer.  This  block  enables  the 
insulation  to  be  wrapped  snugly  around  the  coil  and 
tied  so  that  it  will  not  be  loose  when  the  coil  is  taped. 
To  use  the  device,  the  insulation  is  cut  into  strips  just 
wide  enough  to  make  about  a  turn  and  a  third  around 
the  coil.  A  strip  is  placed  into  the  long  groove  which 
is  just  the  shape  of  an  armature  slot.  The  coil  is  put 
in  on  top  of  the  strip  and  the  overlapping  insulation  is 
folded  over.  The  two  slotted  metal  pieces  are  then 
slipped  over  the  insulation  and  are  held  in  place  by 
two  screws  as  shown.  Then  the  insulation  is  tied  around 
the  coil  by  threading  a  length  of  twine  underneath  the 
coil  through  the  small  slots  by  means  of  a  curved  sack 
needle.  If  it  is  desired,  tin  clips  may  be  used  for  hold- 
ing the  insulation  in  place  instead  of  tying  it  with  the 
twine.  The  writer  has  tried  several  methods  and  pre- 
fers to  tie  with  the  twine. 

A  further  purpose  of  this  device  is  to  indicate  the 
position  on  the  coil  for  the  cotton  sleeving  emerging 
from  the  tape.     This  is  done  by  marking  the  position 


INSULATION    IS    HELD    UNDER    SLOTTED    BARS    WHILE    BEING 
TIED  IN   PLACE 

on  the  base  of  the  device  at  the  point  indicated  by  the 
arrow  where  a  line  is  painted.  When  the  coil  is  placed 
in  the  groove  a  blue  pencil  mark  is  drawn  across  the 
coil,  thus  indicating  to  the  taper  where  to  bring  out  the 
sleeving.  As  a  usual  thing  about  1  in.  of  the  sleeving  is 
taped  in. 

Such  a  device  is  cheap  and  easily  made  and  a  separate 
one  is  used  for  each  size  of  coil.  L.   E.  Wood. 

Glasgow,  Scotland. 
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Electric  Logging  E(|iiipiiieiit  Adopted 
by  Snoqualniie  Company 

ELECTRICALLY  driven  logging  apparatus  is  being 
successfully  used  in  the  forests  of  Washington  by 
the  Snoqualmie  Falls  (Wash.)  Lumber  Company.  This 
company  has  for  this  work  in  the  woods  a  yarder  and  a 
loader  mounted  on  the  same  sled  and  a  portable  substa- 
tion on  a  separate  sled.  The  yarder  is  a  Willamette  Iron 
Works  Humboldt  three-drum  device,  having  for  motive 
power  a  General  Electric  200-hp.  phase-wound  induction 
motor  used  on  a  three-phase,  60-cycle,  550-volt  power 
circuit.  The  loader,  also  built  by  the  Willamette  Iron 
Works,  is  equipped  with  two  General  Electric  75-hp. 
phase-wound  induction  motors.  The  two  machines  each 
occupy  half  of  a  60-ft.  sled,  which  renders  them  portable. 
The  power  supply  for  the  two  machines  is  stepped  up 
to  13,200  volts  at  the  mill  power  plant  by  three  250-kva. 
transformers  transmitted  through  the  woods,  and  is 
stepped  down  to  operating  voltage  by  two  250-kva.,  sin- 
gle-phase, 600  13,200-volt  transformers  on  the  scene 
of  operations.    The  transformers  are  rendered  portable 


The  good  results  obtained  by  electrifying  the  logging 
operations  are  the  most  convincing  argument  possible 
in  favor  of  the  electrification  of  the  logging  industry 
generally.  Methods  that  increase  production  and  cut 
costs  are  as  valuable  in  lumbering  as  in  any  other  in- 
dustry and  deserve  consideration  by  those   interested. 

Field  Editor  Electrical  World. 
San  Francisco,  Cal. 


Fifty-Ton  Sulphite  Paper  Mill  Requires 
1,500  Hp.  in  Motors 

AN  ANALYSIS'  of  the  load  requirements  for  a  sul- 
.  phite  pulp  mill  rated  at  50  tons  per  twenty-four 
hours  has  shown  that  the  total  rating  is  approximately 
1,500  hp.,  400  hp.  of  which  is  required  for  the  wood- 
preparing  room,  from  175  hp.  to  200  hp.  for  the  yard 
and  slasher  mill,  77  hp.  for  the  acid  plant,  50  hp.  for  the 
cooking  department,  130  hp.  for  the  washing  or  blow  pit 
department,  175  hp.  for  the  screening  department,  233 
hp.  for  the  bleach  department  and  35  hp.  for  the  finishing 
or  wet  machine  room.     Table  1  gives  a  full  list  of  the 


PORTABLE  transformer  SUBSTATION 
HAULED  INTO  THE  WOODS 


LOGGING  IN  THE  FOREST  WITH   ELECTRICALLY   DRIVEN    YARDER   AND   LOADER 
MOUNTED)  ON  ONE  SLED 


by  being  mounted  on  a  small  sled,  which  is  equipped 
with  a  disconnecting  switch.  This  sled  is  set  about  500 
ft.  distant  from  the  one  carrying  the  yarder  and  loader, 
energy  being  transmitted  between  them  by  a  fle.xible 
armored  cable  laid  on  the  ground. 

Some  difliculty  was  experienced  at  first  in  obtaining 
desired  low  speeds  on  the  yarder,  but  this  was  overcome 
by  the  insertion  of  resistance  in  the  phases  of  the  rotor. 
In  1918  the  machine  yarded  3,144,898  ft.  of  timber  in 
forty-four  days,  or  an  average  of  71,470  ft.  per  day.  In 
1919,  owing  to  increase  in  the  transformer  capacity,  the 
average  per  day  was  raised  to  77,000  ft.  The  same 
efficiency  which  characterizes  the  operation  of  the 
yarder  is  demonstrated  by  the  loader.  The  application 
of  solenoid  load  brakes  to  the  motor  makes  it  as  success- 
ful as  a  steam-driven  outfit.  It  is  also  possible  by  means 
of  this  braking  system  to  do  one  thing  which  a  steam 
outfit  cannot  do,  namely,  to  hold  a  log  suspended  in 
mid-air  or  in  any  position  desired.  This  is  made  possible 
by  the  fact  that  when  power  is  shut  off  from  the  motor 
the  solenoid  brake  sets  automatically,  so  as  to  prevent 
any  motion. 


motors  in  each  department,  together  with  the  maximum 
and  average  load.  It  will  be  noticed  in  connection  with 
the  screen  department  that  the  total  connected  load  is 
711  hp.,  while  the  load  charged  to  this  department  is 
only  175  hp.  This  difference  is  due  to  the  400-kva.  syn- 
chronous motor  used  for  power  factor  connection. 

For  the  most  part,  the  motor  loads  are  not  periodic, 
but  are  based  on  fluctuating  conditions,  which  in  some 
cases  occur  at  regular  intervals.  Each  department,  how- 
ever, has  certain  motor-load  conditions  which  can  be 
analyzed  by  following  the  processes  through.  Wood  is 
brought  to  the  mill  yard  both  by  rail  and  water.  The 
rail  handled  wood  is  piled  in  the  yard  until  used,  while 
the  water-handled  wood  is  boomed  at  the  slasher  mill, 
which  consists  of  a  two-gang  circular  saw  capable  of 
handling  125  cords  of  8-ft.  wood  per  day  of  ten  hours. 
The  wood  is  sawn  in  4-ft.  lengths. 

The  power  required  for  the  slasher  mill  is  shown  on 
chart  A  of  the  load  charts.  The  load  is  seen  to  be 
fluctuating,  and  the  maximum  power  never  exceeds  the 
rated  capacity  of  the  motor.  However,  the  saw  deck 
is  equipped  for  a  third  saw  to  be  used  on  16-ft.  wood. 
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and  when  this  is  used  the  average  power  will  be  some- 
what greater.  From  the  slasher  mill  the  wood  is  con- 
veyed to  the  mill  or  yard,  as  the  case  may  be,  by  a 
275-ft.  cable  conveyor  supplied  by  a  35-hp.  motor.  The 
average  power  is  only  22  hp.  and  is  practically  uniform. 
The  power  required  per  foot  of  conveyor  is  0.08  hp. 
The  conveyor  is  inclined,  which  accounts  for  the  high 
rate  per  foot.  For  conveyors  of  different  types  the 
writer  has  found  from  experience  that  the  power  range 
is  from  0.043  to  0.09  hp.  per  foot  of  conveyor.  After 
leaving  the  275-ft.  conveyor  the  wood  is  either  taken 
direct  to  the  mill  or  to  the  storage  yard.  The  wood  sent 
to  the  mill  travels  over  a  200-ft.  and  a  50-ft.  conveyor 
driven  by  a  15-hp.  motor  and  a  170-ft.  conveyor  driven 
by  a  20-hp.  motor.  The  average  power  required  for  the 
15-hp.  motor  is  12 i  hp.,  while  the  highest  point  reached 
is  17  hp.    This  motor  starts  with  an  idle  pulley,  and  the 
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wood  is  piled  by  a  portable  stacker  operated  by  a  10-hp. 
motor,  the  operating  characteristics  of  which  are  shown 
in  chart  C.  The  rest  of  the  yard  equipment  consists 
of  two  portable  10-hp.  conveyors  and  a  portable  10-hp. 
slasher  saw.  The  combined  connected  load  of  the  yard 
is  205  hp.,  shown  in  detail  in  the  table.  The  wood-pre- 
paring room  equipment  consists  of  barking  drums,  con- 
veyors, screens  and  chippers. 

The  power  required  for  the  barking  drums,  of  which 
there  are  two,  is  shown  in  chart  B.  Chart  C  shows  the 
load  of  a  10-hp.  motor  hauling  coal  and  refuse  to  the 
boiler  house  under  various  conditions. 

After  being  barked  and  washed  the  wood  is  con- 
veyed to  an  84-in.  chipper  driven  by  a  100-hp.  motor  at 
580  r.p.m.,  with  a  fluctuating  load  as  shown  in  chart  D. 
The  larger  chips  and  slivers  are  crushed  by  a  Lombard 
crusher.     From  the  wood  room  the  chips  are  conveyed 
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AN  ANALYSIS  OF  MOTOR-LOAD  CONDITIONS  IN  A  SULPHITE   PAPER   MILL 


A. — Slasher  mill  driven  by  a  75-hp.  motor.  There  are  two  4-ft. 
■circular  saws,  20  ft.  of  eight-chain  lag  deck  and  40  ft.  of  four- 
chain  jack  ladder.  Average  horsepower  for  the  installation  is  45. 
B — Barking  drum  driven  by  a  60-hp.  motor,  the  average  horse- 
power  being  45.      C — Refuse  conveyor  driven  by  a   10-hp.    motor. 


The  curve  A  is  for  mild  weather  and  no  sawdust,  and  curve  B 
Is  for  zero  weather  and  conveying  both  sawdust  and  bark.  D — ^An 
84-in.  chipper  driven  by  a  100-hp.  motor.  E — Single-stage  bleach- 
engine  pump  driven  by  75-hp.  motor.  Average  load,  72  hp.  F — - 
35-hp.  motor  driving  three  Rogers  wet  macliines.     Average  hp.,  28. 


load  is  thrown  on  by  a  friction  pulley.  The  20-hp. 
motor  has  an  average  load  of  12i  hp.  and  the  load  is 
fairly  uniform.  The  wood  going  to  the  storage  yard 
travels  on  a  500-ft.  conveyor  operated  by  a  50-hp.  motor. 
This  is  a  double  conveyor;  that  is,  the  wood  travels  both 
ways.  The  wood  pile  is  in  the  shape  of  a  horseshoe  with 
a  wet  pile  on  one  side  and  a  dry  pile  on  the  other.  The 
average  power  consumed  by  the  outgoing  wet  wood  is 
25  hp.,  while  the  average  with  incoming  dry  wood  at 
the  same  time  is  40  hp.  It  will  be  noticed  that  there  has 
been  a  tendency  toward  overmotoring.  The  reason  for 
this  is  to  overcome  the  necessity  of  increasing  the  motor 
sizes  when  the  conveyors  are  completed,  as  at  the  present 
time  they  are  built  to  be  extended.  A  feature  in  con- 
nection with  the  motor  on  the  500-ft.  conveyor  is  that 
it  is  automatically  operated  with  a  magnetic  breaker 
and  push-button  stations  situated  along  the  conveyor 
and  in  the  wood  room.     From  the  500-ft.  conveyor  the 


on  a  300-ft.  belt  conveyor  by  a  20-hp.  motor,  the  load 
of  which  is  constant.  The  total  connected  load  of  the 
wood  room,  including  a  40-hp.  pump,  is  400  hp.,  details 
of  which  are  given  in  the  table. 

The  total  connected  load  of  the  acid-making  depart- 
ment is  80  hp.  There  are  four  10-hp.  acid-circulating 
pumps,  two  having  an  average  load  of  8  hp.,  one  an 
average  load  of  7^  hp.  and  one  an  average  load  of  10  hp. 
Another  10-hp.  motor  pumps  the  acid  to  the  storage 
tanks  with  an  average  load  of  10  hp.  and  the  same  oper- 
ating condition  as  the  others.  The  gas  is  kept  in  cir- 
culation by  two  fans,  one  on  the  intake  and  the  other 
on  discharge.  Both  fans  are  driven  by  10-hp.  motors. 
The  limestone  rock  is  elevated  by  a  10-hp.  motor.  For 
more  details  in  connection  with  the  power  requirements 
the  table  may  be  referred  to. 

The  only  power  used  in  the  digester  building  where 
the  cooking  takes  places  is  a  50-hp.,  1,150-r.p.m.  motor 
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•directly  connected  to  a  pump  for  pumping  the  acid  from 
i;he  storage  tanks  to  the  digesters.  The  digesters  are 
two  in  number,  of  16-ton  capacity  each.  It  takes  from 
■eight  to  twelve  hours  to  cook  a  digester,  and  it  takes 
-about  twenty  minutes  each  time  to  fill  a  digester  with 
-acid. 

From  the  digesters  the  pulp  is  blown  to  the  wash  or 
TjIow  pits,  where  the  liquor  is  removed  and  all  gases 
allowed  to  escape.  There  are  three  motors  in  this 
-department.  A  20-hp.  motor  runs  the  knot  screen  above 
Ihe  riffler.  The  load  is  virtually  constant.  The  second 
TTiotor  is  rated  at  35  hp.  and  drives  a  pump  conveying 
the  pulp   to  the   screens.     This   motor   is   started   and 


average  load  being  10  hp.  The  "save-all"  is  operated 
by  a  5-hp.  motor.  There  are  in  addition  two  35-hp. 
pumps  with  characteristics  identical  with  those  shown 
in  chart  P. 

The  bleachers  are  large  steel  tanks  of  16,898  gal. 
capacity  each.  The  bleaching  is  done  by  heating  the 
pulp  with  live  steam,  mixing  it  with  chlorine  liquor  and 
keeping  it  in  a  whirling  motion.  This  is  done  by  a 
centrifugal  pump  driven  by  a  75-hp.,  1,150-r.p.m.  motor. 
The  load  characteristics  are  shown  in  chart  E.  The 
bleach  pulp  is  pumped  from  drainer  tanks  of 
28,163  gal.  capacity  to  the  screen  by  a  35-hp.,  1,150- 
r.p.m.    motor.     Another   35-hp.    motor   with    the   same 


ACTUAL  LOAD  CONDITION  CHECKED  AGAINST  MOTOR  RATING 

Pump 

id, 

Rated, 

Max. 

Ave. 

He: 

Intake,    Discharge, 

Dept.— Duty 

Hp. 

Load,  Hp 

Load,  Hp. 

Speed 

Drive 

Ft.              G.P.M. 

In.              I 

n. 

Acid  plant: 

10 

8  25 

8 

1.760 

Direct 

■^■1                     iUU 

5 

No.  2  tower 

7  5 

7,75 
10.125 

8  125 
12 
12 
12 

6 

7.25 
10 

8 
10 
10.5 

9 

5 

1,760 
1,760 
1,760 
1,760 
1,160 
590 
1,160 

Direct 

Direct 

Direct 

Direct 

Belt 

Belt 

Geared 

56                  300 
56                    300 
56                    300 
50                  300 

5 

5 
5 

5 

10 
10 
10 
10 
10 
10 

Elevator 

Total 

77.5 

^igeater  Bl  w  Pit  : 

Acid  pump 

...              50 

65 

63 

1,160 

Direct 

68                1,500 

8 

8 

35 

24 

22 

1,160 

Direct 

40                    900 

6 

6 

White  water  pump 

75 

108 

90 

1,760 

Direct 

135                1,500 

10 

8 

20 
130 

23 

21 

860 

Belt 

Total 

bleach: 

35 

24 

22 

1,160 

Direct 

40                    900 

6 

6 

75 

87  5 

72 

1,160 

Direct 

40                3.000 

12               10 

75 

87  5 

72 

1,160 

Direct 

40                3,000 

12                10 

Drainer  pump 

35 

50 

40 

1,160 

Direct 

40                    900 

6 

6 

Weak  liquor 

5 

6   125 

6 

1,760 

Direct 

20                  375 

5 

4 

Strong  liquor 

5 

5  5 

3  5 

1,760 

Direct 

20                    375 

4 

3 

Agitator 

.       .                  3 

3 

2.75 

720 

Back  gear 

Total 

233 

--Screen : 

...            536* 

100 

75 

600 

Belt 

White  water  pump 

75 

105 

90 

1,760 

Direct 

i35                 1,500 

io 

8 

Unbleach  pump 

35 

25 

22 

1,160 

Direct 

40                    900 

6 

6 

Agitator 

35 

40 

37  5 

860 

Belt 

"Save-All" 

...               5 

3   125 

3 

1,760 

Belt 

"Save-All"  pump 

25 

II 

10 

1,760 

Direct 

40 

750 

5 

5 

Total 

711 

Machine: 

Main  drive 

35 

32 

285 

860 

Belt 

'Wood  room: 

Chipper 

100 

125 

90 

590 

Belt 

Crusher 

20 

50 

15 

590 

Belt 

20 

20 

17.5 

590 

Belt 

Log  conveyor 

10 

15 

12.5 

590 

Belt 

Chip  conveyor   ■ 

...             20 

20 
15 

17.5 
10 

590 
590 

Belt 
Belt 

Chip  conveyor 

10 

Screen 

20 

18 

17.5 

590 

Belt 

No.  I  barker 

60 

55 

45 

576 

Belt 

No.  2  barker 

60 

45 
30 

40 
17.5 

860 
590 

Belt 
Belt 

Machine  shop 

20 

10 
40 

22.5 
25 

10 
18 

590 
1,760 

Belt 
Direct 

13 

'(, 

White  water  pump 

>                    800 

6 

Total 

390 

-Yard: 

35 

25 
30 

22 
25 

860 
1,160 

Belt 
Belt 

No.  2  conveyor.  , 

50 

No.  3  conveyor. . 

15 

25 

14 

860 

Belt 

Stacker 

10 
10 

7 
25 

6.25 
6 

590 

590 

1,160 

1,160 

Belt 

Chain 

Bdt       }  These  motor 

asionally 

Slasher  saw.    . 

.  .  .  .                10 

8  can  only  be  used  occ 

No.  2  portable  convevor 

10 

Total 

140 

Slasher  mill 

75 

70 

45 

860 

Belt 

Totals 

46         1,841.5 

1,498.5 

1.176.75 

*  Sync,  condenser,  power-factor  correction. 

■stopped  frequently,  and  the  operating  conditions  are 
.-severe,  although  the  load  is  not  heavy.  The  third  motor 
is  rated  at  75  hp.,  1,800  r.p.m.,  and  drives  a  single-stage 
pump  pumping  white  or  used  water  from  the  machines 
to  the  blow  pits  and  riffler.  This  motor  carries  a  heavy 
overload. 

The  screens  are  in  four  lines  of  nine  flat  screens  each. 
The  power  is  taken  from  the  400-kva.  synchronous  con- 
denser to  the  line  shafting.  The  power  requirement  is 
75  hp.  at  76  per  cent  leading  power  factor.  The  water 
is  pumped  by  a  75-hp.,  1,800-r.p.m.  motor  using  white 
•or  used  water.  A  25-hp.,  1,800-r.p.m.  motor  pumps  the 
stock  from  a  "save-all"  to  the  stock  chests.  The  load  on 
•this  motor  is  light  as  the  amount  of  stock  is  light,  the 


characteristics  pumps  the  pulp  from  the  stock  chests 
to  the  machines.  A  35-hp.,  860-r.p.m.  motor  drives  the 
agitators  for  the  four  stock  chests  from  line  shafting. 
These  stock  chests  are  circular  wooden  tanks  of  25,635 
gal.  capacity  each.  The  bleach  powder  is  mixed  in  a 
steel  tank  of  4,712  gal.  capacity  by  an  agitator  driven 
by  a  back-geared  3-hp.,  720-r.p.m.  motor,  the  average 
load  of  which  is  2J  hp.  The  load  on  this  motor  is  con- 
stant, and  the  duty  is  severe  owing  to  particles  of 
powder  coming  in  contact  with  the  windings  and  dis- 
solving. This  motor  is  housed  in  a  copper  hood  and 
ventilated  by  two  air  ducts  from  the  outside  air.  The 
weak  liquor  is  pumped  from  the  mixing  tank  by  a  5-in., 
1,800-r.p.m.  motor  driving  a  pump  delivering  250  gal. 
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per  minute,  and  the  .strong  liquor  is  pumped  by  another 
of  the  same  size  and  capacity.  The  average  load  on  the 
first  is  6  hp.,  while  on  the  second  it  is  3  hp.  The  load 
on  each  is  practically  constant. 

There  are  three  wet  machines  line-shaft-driven  by  a 
35-hp.,  860-r.p.m.  motor,  with  the  line  shafting  alone 
aud  with  one,  two  and  three  machines.  The  load  is 
irregular  as  all  three  machines  are  usually  not  running 
at  one  time.  H.  E.  Stafford, 

Provincial  Paper  Mills,  Ltd.,  Electrical  Engineer. 

Port  Arthur,  Ont. 


Motor  with  Short-Circuited  Slip 
Rings  Will  Not  Start 

AN  ATTEMPT  to  convert  a  slip-ring  motor  to  a 
.  modified  squiri-el-cage  machine  by  removing  the 
rings  and  short-circuiting  the  three  leads  was  not 
successful  because  the  motor  would  not  always  start, 
although  not  loaded.  A  slip-ring  rotor  is  designed  with 
a  very  low  internal  resistance  as  it  is  intended  to  be 
started  with  e.xternal  resistance  connected  across  the  slip 
rings,  and  when  the  rotor  winding  is  short-circuited, 
as  was  the  case  here,  the  motor  does  not  have  sufficient 
internal  resistance  to  give  the  starting  torque  to  start 
the  rotor  when  in  certain  positions.  The  trouble  can 
be  corrected  only  by  replacing  the  slip  rings  and  con- 
necting sufficient  e.xternal  resistance  to  give  the  required 
starting  torque.  It  is  possible  to  increase  the  starting 
torque  of  a  slip-ring  motor  by  short-circuiting  only  two 
of  the  rings  during  the  starting  period  and  then  short- 
circuiting  the  three  rings  before  the  motor  reaches  half 
speed.  This,  however,  does  not  as  a  rule  give  sufficient 
torque  to  start  any  load. 

In  many  induction  motors,  and  especially  those  of  the 
slip-ring  type,  the  starting  torque  varies  with  changes 
in  the  angular  position  of  the  rotor,  thus  producing  high 
and  low  torque  points.  If  the  starting  torque  of  the 
motor  is  high,  these  low-torque  points  are  not  noticeable, 
as  the  motor  has  sufficient  torque  even  at  the  low-torque 
points  to  start  the  motor  and  load.  If,  however,  the 
starting  torque  is  very  low,  a  condition  may  be  reached 
where  the  torque  is  just  enough  to  start  the  rotor  at  the 
high-torque  points  but  not  great  enough  at  the  low- 
torque  points. 

Among  the  factors  influencing  this  low-torque  point 
is  the  ratio  of  the  number  of  stator  and  rotor  teeth. 
If  the  number  of  stator  and  rotor  teeth  is  very  nearly 
or  quite  the  same  in  most  extreme  cases,  there  will  be 
a  considerable  variation  in  the  average  magnetic 
reluctance  over  a  pole  as  the  rotor  teeth  come  in  line 
with  the  stator  teeth  in  one  position  or  in  line  with  the 
stator  slots  in  another  position.  This  variation  in  reluc- 
tance causes  a  variation  in  the  average  main  flux  over 
a  pole  and  also  causes  the  leakage  flux  to  vary  in  such  a 
way  that  the  effects  of  the  two  fluxes  combine  to  give 
a  high  torque  when  the  teeth  are  in  line  and  a  low 
torque  when  the  teeth  and  slots  are  in  line.  This  con- 
dition is  remedied  by  choosing  the  ratio  of  primary  and 
rotor  teeth  so  that  there  will  be  the  least  possible 
variation  in  the  average  magnetic  reluctance  over  a  pole 
as  the  rotor  moves.  Skewing  the  rotor  one  slot  pitch 
also  remedies  this  condition. 

Another  cause  of  low-torque  points  is  an  unequal  dis- 
tribution of  flux  caused  by  the  chording  and  unequal 
grouping  of  the  windings,  irregularities  in  the  magnetic 
circuits  and  the  resultant  harmonics.    These  conditions 


are  more  noticeable  in  wound-rotor  motors  than  in 
squirrel-cage  motors  owing  to  the  fact  that  in  a  wound 
rotor  a  number  of  the  coils  are  in  series,  thus  preventing 
the  flow  of  corrective  currents  from  one  part  of  the 
winding  to  another,  while  in  a  squirrel-cage  rotor  all 
the  conductoi-s  are  in  parallel,  thus  permitting  the  flow 
of  corrective  currents.  R.  H.  N.  Lockyer. 

Trail,  B.  C,  Canada. 


Bending  a  Large  Cable  to  Fit 
Close  Quarters 

FITTING  a  large  cable  in  close  quarters  is  a  job 
which  can  be  made  less  difficult  by  using  a  strip  of 
solder  to  measure  the  length  and  the  shape  of  the  bend. 
The  solder,  being  easily  bent,  can  be  worked  into  the 
exact  place  the  cable  will  occupy.  After  removing  the 
solder  it  is  straightened,  and  the  cable  can  then  be  cut 
accurately  from  this  piece  of  solder  as  a  measurement, 
allowing  for  the  cable  being  thicker  than  the  solder. 
By  taking  the  strip  solder  again  and  shaping  it  to  the 
place  the  cable  will  occupy,  then  shaping  the  piece  of 
cable  to  match,  a  very  neat  and  workmanlike  fit  may 
be  obtained.  Herbert  G.  Stoddart. 

East  Orange,  N.  J. 


Safe  Lighting  Fixtures  for  Powder  Plants 
and  Munition  Houses 

THE  wiring  of  powder  plants,  munition  warehouses 
and  similar  buildings  should  be  on  the  outside  of 
buildings,  preferably  exposed  for  easy  inspection,  while 
the  lamps  themselves  should  be  inclosed.  Two  lighting 
fixtures  used  in  such  plants  are  shown  in  the  accom- 
panying drawing.  One  large  explosive  plant  uses  an 
asbestos-lined  box,  such  as  shown  at  .4,  containing  the 
lamp,  reflector  and  receptacle.  The  whole  box  is  set  in 
the  building  wall  at  an  angle  depending  upon  the 
machine  to  be  illuminated.     Occasionally  in  a  particu- 
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SPECIAL  FIXTURES  FOR  LIGHTING  ACID  PLANTS  AND 
POWDER  MILLS 

larly  dangerous  location,  such  as  in  parts  of  flour  mills, 
powder  mills  or  where  corrosive-acid  fumes  are  preva- 
lent, a  metal  receptacle  box  is  set  into  the  wall  partition 
as  shown  at  B.  The  glass  front  of  this  receptacle  safely 
protects  the  lamp  and  may  be  removed  when  changing  it. 
Ventilation  is  provided  by  the  air  which  circulates 
through  the  conduit. 

Westinghouse  Lamp  Company,       SAMUEL  G.  HiBBEN. 
Bloomfield,  N.  J.      Consulting  Illuminating  Engineer. 


Central  Station  Service 


A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
«f  Electric  Light,  Power  and  Heat 


Booklets  for  Helping  in  the 
Sale  of  Securities 

"-T^HE  Tale  of  Two  Hundred  Cities"  is  the  title  of 


T 


a  sixteen-page  booklet  published  by  the  Public 
Service  Company  of  Northern  Illinois  to  assist  in  the 
sale  of  its  securities  to  its  customers.  An  interesting 
story  is  told  about  the  company,  the  extent  of  its  prop- 
erties and  the  diversity  of  interests  served,  and  a  few 
figures  are  given  to  show  the  growth  of  the  business  and 
earnings  of  the  company.  The  pages  are  so  filled  with 
maps  and  attractive  photographs  that  the  actual  text 
fills  only  about  six  pages. 

"The  Giant  of  the  Valley"  is  the  manner  in  which 
the  Missouri  Gas  &  Electric  Service  Company  desig- 
nates itself  in  a  booklet  which  has  been  used  to  en- 
courage its  customers  to  purchase  its  securities.  The 
booklet  is  profusely  illustrated,  and  the  interesting  pho- 
tographs of  different  institutions  and  sections  of  the 
district  outnumber  many  times  the  illustrations  of  the 
company's  properties.  A  human-interest  story  which  is 
not  too  long  points  out  what  electric  service  has  done 
and  can  do  for  the  communities  served. 


Employee-Investors  Build  Thrift 
'    and  Good  Will 

By  George  H.  Stack 

Treasurer   Utica   Gas   &   Electric   Company.    l"tica.    X.    Y. 

INTEREST  in  profit  sharing,  stock  ownership  and 
similar  plans  for  the  promotion  of  thrift  education 
is  nation-wide.  The  development  among  workers  every- 
where of  a  feeling  of  proprietary  interest  in,  and  as 
a  natural  corollary  a  sense  of  loyalty  to,  the  business 
which  employs  them  has  become  the  serious  concern 
of  all  large  employers.  The  Utica  Gas  &  Electric  Com- 
pany recently  closed  a  successful  sale  of  its  7  per  cent 
cumulative  preferred  stock  to  employees  on  a  deferred- 
payment  plan  which  resulted  in  a  large  percentage  of 
employees  becoming  stockholders. 

The  par  value  of  the  stock  is  $100  per  share,  and  it 
is  preferred  both  as  to  assets  and  dividends  over  the 
common  stock.  The  deferred-payment  plan  calls  for 
full  payment  in  two  years,  at  the  rate  of  $1  per  share 
per  week,  or  in  one  year  at  the  rate  of  $2  per  share 
per  week.  Employees  on  the  semi-monthly  payroll  pay 
monthly  in  amounts  equivalent  to  the  weekly  rate. 

The  sale  opened  Dec.  6  and  continued  for  two  weeks 
to  Dec.  20,  1920,  reaching  a  total  of  $90,600.  This 
amount  was  subscribed  by  377  out  of  513  permanent 
employees.  When  the  total  for  the  first  day's  sales 
mounted  to  $33,000  the  success  of  the  sale  was  assured. 
Each  succeeding  day  added  a  goodly  quota,  but  even  the 
feeling  of  optimism  created  by  a  rising  barometer  did 
not  prevent  the  result  from  exceeding  the  best  hopes. 

The  company  had  long  been  desirous  of  evolving  some 


plan  suited  to  local  conditions  for  educating  and  encour- 
aging its  employees  in  the  way  of  systematic  saving 
and  safe  investment.  When  an  issue  of  preferred  stock 
was  first  contemplated,  about  a  year  ago,  it  seemed  that 
here  was  the  opportunity,  primarily,  to  encourage  in 
a  practical  way  habits  of  thrift  among  employees  and, 
secondarily,  to  enable  them  to  acquire  a  financial  inter- 
est in  the  company. 

Preliminary  Survey  of  Employees'  Attitude 

Cards  of  inquiry  were  sent  out  in  April  of  last  year 
to  ascertain  whether  or  not  employees  would  be  inter- 
ested in  subscribing  for  this  preferred  stock  on  easy- 
payment  terms  in  the  event  that  it  was  decided  to  put 
out  the  issue.  The  response  was  almost  unanimously 
in  the  affirmative.  This  was  most  reassuring  because 
there  had  been  some  misgivings  as  to  the  general  atti- 
tude of  the  employees  toward  the  plan. 

Soon  after  the  issue  and  sale  of  the  stock  was  author- 
ized by  the  Public  Service  Commission,  Second  District, 
a  circular  letter  was  sent  to  all  employees  announcing 
the  fact  and  inviting  them  to  think  the  matter  over 
and  be  ready  when  an  employee-solicitor  should  call 
for  their  subscription.  Meanwhile  a  selling  organiza- 
tion had  been  formed,  composed  of  six  teams,  each  with 
a  captain  and  from  two  to  eight  solicitors,  according 
to  the  number  of  names  assigned  to  each  team.  The 
total  number  of  solicitors  was  eighteen,  all  employees. 
At  the  beginning  of  the  second  week  of  the  sale  a 
second  circular  letter  was  addressed  to  employees  who 
had  not  then  subscribed,  pointing  out  the  value  of  the 
saved  dollar  over  the  spent  dollar,  emphasizing  that 
once  started  right  the  incentive  of  seeing  their  fund 
grow  is  pretty  sure  to  keep  them  at  it,  and  stating  that 
the  company  was  desirous  of  as  wide  a  distribution  of 
stock  as  possible  among  employees,  both  because  eco- 
nomic conditions  make  it  highly  desirable  that  a  spirit 
of  saving  and  safe  investment  be  developed  among 
workers  everywhere  and  because  it  was  glad  of  the 
opportunity  to  enable  them  to  become,  with  its  other 
stockholders,  joint  owners  of  the  company  and  to  share 
in  its  business.  This  circular  was  effective  in  speeding 
up  the  sale  and  a  considerable  factor  in  making  it  a 
success. 

The  number  of  shares  likely  to  be  sold  was  uncertain. 
While  the  response  to  our  inquiry  addressed  to  employees 
had  been  favorable,  nearly  eight  months  elapsed  be- 
tween the  date  of  the  questionnaire  and  the  opening  of 
the  sale,  and  there  was  no  way  of  measuring  any 
change  of  sentiment  which  might  have  taken  place  in 
the  meantime.  We  knew  of  only  one  similar  sale  in 
a  city  comparable  in  size  and  general  conditions  to 
Utica.  In  that  case  $50,000  of  the  company's  preferred 
stock  was  sold  to  employees  in  a  two  weeks'  campaign. 
With  that  total  in  mind  we  set  up  a  bogey  of  $100,000 
to  shoot  at.  The  sale  of  $50,000  would  have  been  con- 
sidered a  success,  and  a  total  of  $75,000  was  all  we  reallv 
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dared  hope  for,  though,  of  course,  we  urged  on  our 
various  teams  the  necessity  and  the  possibility  of  mak- 
ing bogey.  The  result  was  quite  beyond  our  real 
expectation.  That  nearly  75  per  cent  of  our  total  em- 
ployees are  now  stockholders  or  prospective  stockholders 
is  a  gratifying  expression  of  faith  in  the  company's 
future  and  denotes  a  feeling  on  the  part  of  these  em- 
ployees that  they  have  been  getting  and  will  continue 
to  get  "a  square  deal."  It  is  also  a  most  favorable 
commentary  on  the  progress  of  thrift  education  among 
them. 

Large  Number  of  Cash  Sales 

A  most  encouraging  feature  of  the  campaign  was  the 
amount  of  stock  sold  for  cash.  It  was  evidence  that 
the  practice  of  thrift  had  already  become  a  habit  with 
many  of  our  employees.  Another  of  the  surprises  was 
the  class  of  employees  which  made  the  largest  cash 
purchases.  One  mechanic  paid  $1,500  in  cash  and  sub- 
scribed for  $500  on  installment.  A  janitor  in  one  of 
our  plants  produced  a  check  for  $1,000  and  is  seriously 
considering  taking  another  $1,000.  Another  employee 
brought  in  $800  in  greenbacks,  and  many  others  paid 
cash  in  varying  amounts.  These  examples  of  prepared- 
ness had  their  effect  in  encouraging  other  employees  to 
join  the  company's  thrift  club. 

One  peculiar  thing  in  connection  with  the  sale  was 
the  fact  that  while  in  drives  of  this  nature  the  sales 
are  usually  made  on  an  ascending  scale,  beginning  with 
small  sales  and  increasing  day  by  day  as  the  campaign 
progresses,  our  sale  was  on  a  descending  scale,  open- 
ing with  a  total  of  more  than  $33,000  the  first  day  and 
gradually  decreasing  to  smaller  amounts  as  the  sale 
neared  its  close.  This,  we  believe,  was  due  to  the  confi- 
dence of  our  men  in  the  company's  securities  and 
their  desire  to  take  advantage  of  the  opportunity  to 
purchase   stock   on   the  easy   terms   offered. 

The  company  is  now  preparing  to  offer  preferred 
stock  to  its  customers  on  a  cash  and  deferred-payment 
plan.  The  latter  plan  calls  for  a  10  per  cent  cash  pay- 
ment with  subscription  and  10  per  cent  monthly  for 
nine  months.  Not  more  than  ten  shares  are  to  be  sold 
to  any  customer  on  deferred  payments. 


Bonus  Yields  6,000  Meter  Readings  per 
Man  per  Month 

MORE  than  27,000  meters  a  month  were  read  by  the 
meter-reading  force  of  the  Woi'cester  (Mass.) 
Electric  Light  Company  in  November,  1920.  A  bonus 
system  is  used  to  such  good  effect  that  during  that 
month  three  men  attained  $40  extra  pay  each,  with 
lesser  payments  to  the  others  of  the  force.  The  regular 
meter  readers  attained  a  maximum  of  6,000  per  month 
per  man,  when  a  recent  rerouting  was  completed.  Meter 
readers  are  paid  on  the  following  weekly  basis : 


First  year,  first  half 

$13  00 

First  year,  second  half 

Second  year,  second  half 

Third  year,  second  half 

.      $14.00 
16.00 
18  00 

Second  year,  first  half 

Third  year,  first  half 

15  00 
17  00 

Fourth  year,  and  after 

19.00 

Rates  change  in  January  and  July,  and  the  following 
bonus  is  added : 

A  bonus  of  $40  per  calendar  month  is  paid  to  each 
reader,  except  for  the  deductions  noted.  . 

There  is  subtracted  from  the  total  amount  of  the 
monthly  bonus  $1  for  each  mistake  made,  $1  for  each 
morning  the  ^reader  is  late  and  $1  for  each  time  a  cus- 


tomer complains  of  the  reader's  conduct.  If  any  meters 
are  skipped,  $1  is  deducted  from  the  bonus  for  each  day 
when  this  takes  place. 

A  bonus  of  $25  per  calendar  month  is  paid  to  each, 
spare  reader  under  the  above  conditions,  except  that 
spare  readers  are  not  penalized  if  all  meters  in  the- 
route  are  not  visited. 

The  bonus  is  paid  on  the  first  pay  day  in  the  secondi 
month  after  it  is  earned,  but  a  reader  who  is  discharged 
for  any  reason  or  who  voluntarily  gives  up  his  position 
does  not  receive  any  bonus  other  than  that  due  on  his 
regular  pay  day.  Meter  readers  are  paid  $5  for  each 
discovery  of  theft  of  energy,  including  all  cases  of  un- 
metered  current,  and  are  paid  $3  for  each  discovery  of  a 
meter  in  use  without  a  meter-reading  card. 


What  and  Why  of  the  Coal  Clause 
Explained  to  Customers 

WHY  an  electric  light  and  power  company  must 
apply  a  fuel  clause  to  its  existing  rates  and  how 
this  application  is  made  is  explained  as  follows  by 
the  Rockingham  County  Light  &  Power  Company  of 
Portsmouth,  N.  H.,  in  a  bulletin  sent  to  customers: 

The  coal  clause  that  is  applied  by  this  company  to  the 
power  and  heat  rates  has  become  very  general  throughout 
the  country  where  electrical  energy  is  produced  by  coal  and, 
although  little  understood  by  the  average  customer,  is  the 
fairest  method  of  proportioning  costs  that  has  been  con- 
ceived. 

The  original  rates  of  evei-y  light  and  power  company  were 
based  on  some  well-established  cost  of  coal.  With  this  com- 
pany that  price  was  $3.50  per  ton.  In  1916  our  average 
cost  of  fuel  per  kilowatt-hour  was  $0.0046.  This  was  an 
average  of  2.6  lb.  of  coal  per  kilowatt-hour.  Contracts  with 
manufacturers  and  other  public  utilities  were  made  prior 
to  this  time  on  very  close  margins  of  profit,  for,  needless 
to  point  out,  we  could  not  have  secured  their  business 
otherwise. 

In  1917  the  average  cost  of  coal  per  ton  was  $8.45,  or 
$0.0094  per  kilowatt-hour,  making  an  increase  in  our  coal 
bill  for  the  year  of  $112,244.55.  In  1918  the  average  cost 
per  ton  was  $9.10,  or  $0.0129  per  kilowatt-hour,  an  increase 
of  $184,613.15  as  compared  with  1916.  In  1919  the  average 
cost  per  ton  was  $10.05,  or  $0.0130  per  kilowatt-hour,  and 
an  increase  of  $192,579.69  as  compared  with  1916.  You 
will  note  that  the  cost  per  kilowatt-hour  did  not  increase 
this  year  in  proportion  to  the  increase  per  ton  on  account 
of  a  better  average  economy  for  the  year. 

These  figures  show  what  happens  when  we  are  com- 
pelled to  pay  high  prices  for  coal,  and,  as  it  is  generally 
conceded  that  prices  cannot  continue  at  this  level,  no  com- 
pany has  tried  to  redesign  its  general  rates  on  present  coal 
costs.  If  the  highest  cost  of  coal  were  taken  as  a  basis, 
the  rate  would  be  prohibitive.  If  the  average  cost  of  coal 
were  taken,  no  commission  would  stand  for  a  high  enough 
price  to  keep  the  company  from  bankruptcy  in  case  it  had 
to  buy  some  coal  at  $20  to  $22  per  ton,  as  we  did  in  the 
months  of  July  and  August. 

Hence  the  coal  clause,  which  is  designed  to  pass  on  to 
the  rates  to  which  it  applies  all  the  costs  incident  to  the 
coal  burned  to  produce  that  particular  energy  over  and 
above  what  it  would  have  cost  had  the  company  been  able 
to  buy  coal  at  $4  per  long  ton. 

Our  records,  taken  over  a  long  period,  show  that  1  cent 
variation  in  the  price  of  coal  results  in  a  change  of  $0.00016 
in  our  cost  per  kilowatt-hour,  which  is  equivalent  to  li  mills 
per  dollar. 

So  we  have  the  coal  clause,  which  is  as  follows: 

"The  price  for  each  kilowatt-hour  of  electricity  delivered 
under  any  contract  or  class  of  service  to  which  a  coal  clause 
is  applicable  shall  be  subject  each  month  to  an  addition  or 
deduction,  as  the  case   may  be,  of  fifteen  one-thousandths 
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("riuu)"^  a  mill  per  kilowatt-hour  for  each  and  every  cent 
of  variation  in  the  price  of  bituminous  coal  of  14,500 
B.t.u.,  above  or  below  the  price  of  $4  per  gross  ton  in  the 
company's  coal  bunker,  this  price  to  be  determined  by  ob- 
taining the  average  cost  (after  making  any  necessary 
adjustments  for  heating  values)  of  all  coal  on  hand  on  the 
first  day  of  each  month  and  all  coal  received  during  such 
month,  together  with  interest  at  the  rate  of  6  per  cent  per 
annum  on  the  cost  of  all  coal  in  storage  on  said  first  of 
the  month,  it  being  understood  the  'cost'  shall  include  all 
charges  for  transportation,  carting  and  handling,  expenses 
and  losses,  if  any,  incident  to  placing  the  coal  in  storage." 

We  have  been  criticised  by  some  on  the  ground  that,  with 
this  coal  clause,  we  did  not  care  what  we  paid  for  coal. 
This  is  not  true,  for,  if  we  were  inclined  to  be  indiffei-ent 
to  our  customers'  interests,  the  fact  remains  that  the  light- 
ing rates  carry  no  coal  clause  adjustments,  and  also  the 
railroads,  owned  by  the  same  interests  that  own  this  com- 
pany, pay  more  than  one-half  the  amount  received  from 
the  coal  clause. 

There  is  ample  justification  for  an  increase  of  basic  rates 
of  more  than  15  per  cent  (which  we  made  in  January), 
because  of  the  unanticipated  advances  in  wages,  cost  of 
apparatus,  supplies  and  all  operating  expenses,  as  well  as 
higher  interest  rates,  all  incident  to  or  following  the  war, 
and  the  purpose  of  this  article  is  to  explain  and  justify  the 
increase  of  monthly  billing  on  account  of  the  coal  costs 
alone,  which  are  not  generally  understood. 


Reconmienflations  for  Better  Merchan- 
dising by  Central  Stations 

FOR  the  betterment  of  conditions  prevailing  in  the 
sale  of  electrical  merchandi.se  by  central  stations,  the 
merchandising  committee  of  the  Southeastern  Section  of 
the  National  Electric  Light  Association,  at  its  conven- 
tion in  Miami,  Fla.,  made  the  following  pertinent 
recommendations : 

1.  Co-operation;  closer  relationship  between  the 
central  station  and  the  contractor-dealers. 

2.  Positive  policy  of  price  maintenance. 

3.  E.xtensive  educational  campaigns,  using  all  possible 
manufacturers'  literature. 

4.  Keeping  of  actual  records  showing  the  cost  of 
doing  business. 

5.  Discontinuance  of  the  loaning  of  appliances  on 
trial  basis. 

6.  Co-operation  with  manufacturers  and  jobbers  with 
a  view  to  educating  young  men  to  be  used  in  commercial 
departments  of  central  stations. 

7.  A  committee  to  interview  motor  manufacturers  to 
obtain  better  discounts  for  the  central  station  than 
those  allowed  to  individuals. 

8.  A  committee  to  interview  lamp  manufacturers 
requesting  that  the  exclusive  agency  for  lamps  be  given 
to  the  central  station,  in  order  that  department  stores 
and  hardware  stores  may  be  excluded,  because  of  the 
fact  that  they  cannot  intelligently  recommend  lamps  of 
the  proper  voltage  and  the  further  fact  that  they  are 
inclined  to  cut  prices. 

9.  A  campaign  to  interest  all  central-station  repre- 
sentatives in  becoming  better  acquainted  with  the 
electrical  industry  by  the  use  of  information  supplied 
by  the  manufacturers,  by  reading  trade  journals,  taking 
N.  E.  L.  A.  courses  and  in  other  ways  identifying  them- 
selves more  closely  with  the  industry. 

10.  Special  attention  to  appearance  of  showrooms  in 
regard  to  neatness  and  attractiveness. 

11.  That  a  department  be  organized  and  maintained 
in  each  company  for  handling  all  repair  work  and 
trouble,  in  order  to  give  the  best  service  possible. 


12.  That,  in  addition  to  regular  electrical  appliance- 
stocks,  a  line  of  kindred  stocks  be  carried,  including 
ironing  boards,  automobile  lights  and  accessories,  silk 
shades,  portable  lamps,  fire  extinguishers,  miscellaneous- 
electric  supplies,  extension  cords,  mechanical  toys  and 
numerous  other  non-energy-consuming  devices  essential 
to  the  complete  electrification  of  the  household. 

13.  Endeavor  to  do  more  advertising  and  in  better 
style. 

14.  That  individuality  be  displayed  in  national,  state- 
and  local  advertising  in  newspapers,  windows  and  show- 
rooms. 

15.  A  committee  to  be  appointed  to  see  that  the  best 
deliveries  and  disccunts  are  had  from  manufacturers,, 
thereby  assuring  the  largest  margin  of  profit  possible. 


A  Human-Interest  Security  Sales  Appeal 


Place  An  Income  in 
Your  Baby's  Arms 

/^N  Christmas  morning  a  penny  whistle 
^^  would  make  a  much  better  hit  with  baby 

than  a  $10.00  savings  investment  certificate  of  the 
Illinois  Northern  Utilities  Company. 

But  think  ahead  a  little.  Vision  baby  as  a 

straight  shouldered,  clean  young  man  of  college 

age,  or  a  sweet  faced  girl  on  her  eighteenth  birthday.  Then 
suppose  Ihat  on  ihis  occasion  you  presenlwt  him  or  her  wiih  $*.082{)0, 
and  that  this  (<,082  00  really  came  about  because  you  placed  a  piece  of 
paper  in  your  baby's  armi  on  Christinas  day.  1920. 

Yet  this  is  exactly  what  your  Christmas  gift  to  baby  will 

represenl.  if  you  are  willing  lo  save  JIO  00  a  monlh  for  your  baby  and 
invest  it  on  the  savings  plan  in  thia  Conipariy.  Don't  you  think  (his  plan 
19  worth  your'mosl  careful  consideration? 

Full  detail*  may  bt  had  at  oar  Inotatment  Department 
Invamtmvnt  Ovpartmeat 

Illinois  Northern  Utilities  Company 

Dixon,  niinols 


Electric  Service  in  Home  Saves  84  '/z 
Eight-Hour  Days  per  Year 

HERE  is  a  list  of  the  most  popular  household  electric 
appliances  showing  in  eight-hour  days  the  amount 
of  time  each  device  will  save  the  user  in  the  course  of 
a  year: 


Eight-Hour 
Days 

Electric   clothes-washing   machine 19i 

Electric  vacuum  cleaner : 19i 

Electric  dishwashing  machine 13 

Electric  iron 6>. 

Electric  ironing  machine 13 

Electric  sewing  maciiine 35 

Electric  toaster Z\ 

Electric   percolator 31 

Electric    fan 3  j 

Total     845 


In  this  calculation,  which  was  prepared  by  the 
Rochester  (N.  Y.)  Gas  &  Electric  Corporation,  the 
saving  merits  of  the  devices  are  set  forth  in  terms  of 
days,  but  it  is  pointed  out  that  there  is  no  way  of 
estimating  the  additional  saving  of  physical  effort 
accomplished  through  the  liberal  use  of  electric  service. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Synchronized  Induction  Motor.s. — Le  Monnier. — The 

Compagnie  Generale  Electrique  in  Nancy  is  building  a 
large  type  of  industion  motor,  rated  at  300  hp.  and 
750  r.p.m.,  which  may  be  run  synchronously  in  Danielson 
connection.  For  this  purpose  the  motor  is  equipped 
with  a  direct-current  exciter  put  on  the  same  shaft  as 
the  main  rotor.  The  machine  is  started  as  an  ordinary 
induction  motor,  but  when  it  has  reached  full  speed  it 
may  be  pulled  in  step  by  switching  on  the  direct-current 
excitation  in  the  rotor  winding.  The  rotor  therefore 
has  a  coil  winding  and  slip  rings,  and  the  exciter  is  a 
special  low-voltage,  high-current  machine.  The  synchro- 
nized induction  motor  is  built  as  an  ordinary  slip-ring 
motor,  except  for  certain  details  of  design.  For  in- 
stance, since  the  power  factor  after  synchronization  is 
adjustable  by  varying  the  excitation  it  is  not  necessary 
to  give  the  motor  a  very  small  air  gap.  Consequently 
open  slots  may  be  used,  permitting  the  adoption  of 
machine-made  rotor  and  stator  coils.  The  efficiency  of 
the  machine  when  running  as  a  synchronous  motor  with 
unity  power  factor  is  about  92  per  cent,  exciter  included. 
— Revue  Generale  de  I'Electricite,  Nov.  13,  1920. 

Mechanical  Cnnstruction  of  Waterwhcel-Driven  Alter- 
nators.— E.  Mattman. — The  mechanical  problems  in- 
volved in  building  alternators  for  waterwheel  connections 
are  shown  by  the  fact  that  in  case  the  load  is  suddenly 
disconnected  and  the  governor  fails  to  act  promptly 
excessive  speeds  of  the  generating  unit  develop.  The 
author  maintains  that  overspeeds  of  approximately  85 
per  cent  must  be  anticipated  in  the  case  of  reaction-type 
turbines.  For  impulse  wheels  the  generator  is  designed 
for  overspeeds  up  to  100  per  cent. — Electric  Journal, 
January,  1921. 

Lamps  and  Lighting 

Lighting  of  Armories  and  Gymnasiums. — A.  L. 
Powell  and  A.  B.  Oday. — Owing  to  the  great  height 
of  ceilings,  which  fixes  the  elevation  of  the  lamps  well 
above  the  ordinary  angle  of  vision,  high-power  gas-filled 
lamps  may  be  used  to  advantage  in,  and  with  suitable 
reflectors  have  become  standard  for,  large  drill  halls. 
In  modern  practice  the  actual  power  consumption  for 
armories  with  wooden  floors  has  varied  from  0.25  watt 
to  0.55  watt  per  square  foot  (2.5  watts  to  5.5  watts  per 
sq.m.).  It  is  said  that  with  fairly  efficient  reflecting 
equipment  the  coefficient  of  utilization  should  be  some- 
where between  40  and  50  per  cent.  Actual  tests  at  two 
armories  investigated  showed  2.5  foot-candles  of  illu- 
minations which  was  quite  uniform.  The  author  also 
discusses  maintenance  of  fixtures  and  the  lighting  of 
miscellaneous  rooms  in  the  armory. — Bulletin  L.  D.  116, 
Edison  Lamp  Works,  Harrison,  N.  J. 

Survey  of  Voltage  Conditions  in  Automobile  Lighting. 
— H.  H.  Magdsick  and  Howard  Karg. — This  article 
states  that  results  obtained  with  headlighting  equip- 
ment differ  from  those  anticipated  largely  because  of 
these  five  factors:     (1)   Variation  in  individual  bulbs; 
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(2)  variation  in  individual  sockets,  including  adjust- 
ment with  reference  to  the  focal  point  and  alignment; 

(3)  variation  in  individual  reflectors  as  regards  finish 
of  surface  and  contour;  (4)  variation  in  cover  glasses  in 
respect  to  directing  and  proportioning  the  light;  (5) 
variation  in  lighting  systems  as  regards  voltage  im- 
pressed at  the  lamp.  The  greatest  factor  in  producing 
variation  of  the  illumination  from  a  given  type  of 
headlighting  equipment,  the  authors  say,  is  the  range  of 
voltage  impressed  at  the  lamps,  and  the  results  of  an 
investigation  into  the  magnitude  of  this  variable  and 
an  analysis  of  some  of  the  contributing  elements  are 
reviewed. — Transactions  I.  E.  S.,  November,  1920. 

The  B Old- Enameled  Lamp. — Ward  Harrison. — This 
comparatively  new  lamp  was  developed  to  provide  a 
high-powei'ed  light  source  for  industrial  plants  which 
would  be  free  from  the  objectionable  glare  common  to 

various  types  of  un- 
shaded lamps.  The 
enameling  on  the 
lower  half  of  the 
bowl  effects  almost 
complete  diffusion 
of  the  transmitted 
light,  it  is  said,  and 
when  the  lamp  is 
used  with  a  suit- 
able steel  reflector 
the  resulting  illu- 
mination is  notice- 
ably free  from  glare 
and  sharp  shadows. 
The  enamel  forms 
a  smooth  surface 
which  does  not  col- 
lect dirt  and  is  also  said  to  withstand  the  action  of 
water,  acid  fumes  and  ordinary  mechanical  abrasion 
incident  to  shipping  and  handling. — General  Electric 
Revieiv,  December,  1920. 

Generation,  Transmission  and  Distribution 

Economic  Study  of  Secondary  Distribution. — P.  0. 
Reyneau  and  Howard  P.  Seelye. — The  purpose  of  the 
paper  is  said  to  be  to  study  from  an  economic  viewpoint 
the  conditions  generally  met  with  in  secondary  distri- 
bution and  to  furnish  as  far  as  possible  guidance  for 
the  designer  to  aid  him  in  any  particular  problem  with 
which  he  has  to  deal.  No  definite  rules  can  be  estab- 
lished which  will  fit  all  conditions  on  account  of  the 
many  variations  in  the  problem.  The  general  problem 
is  to  determine  the  proper  combination  of  wire,  trans- 
former and  transformer  spacing  in  order  to  give  good 
conditions  of  operation,  and  also  to  show  the  least  cost 
per  year  for  the  load  densities  expected  during  the 
period  of  time  under  consideration.  Curves  and  tables 
are  presented  facilitating  the  calculations  suggested  by 
the  authors. — Jouryial  A.  L  E.  E.,  October,  1920. 

Operating  Performance  of  Insulators  on  a  i5,000-Volt 
System. — H.  B.  Vincent. — A  description  of  a  form  used 
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for  collecting  data  pertaining  to  the  condition  of  pin-type 
high-tension  insulators  removed  from  service,  with  an 
analysis  of  the  data  obtained  from  such  a  report  showing 
the  pei-formance  of  insulators  on  various  lines  from  1914 
to  1919  inclusive.  The  percentage  of  injured  and 
damaged  insulators  to  the  total  number  installed  and  the 
percentage  of  cases  of  damage  of  each  particular  nature 
to  the  total  failures  ai-e  given. — Journal  A.  I.  E.  E., 
January,  1921. 

CockeriU  Blast-Furnace  Gas  Boilers. — It  is  said  that 
in  order  to  increase  the  efficiency  of  a  common  gas- 
engine  installation  an  attempt  has  been  made  to  utilize 
a  great  proportion  of  the  waste  heat  contained  in  the 
exhaust  gases  which  had  heretofore  been  allowed  to 
exhaust  straight  into  the  atmosphere.  The  increased 
efficiency  of  gas-engine  installations  equipped  with 
exhaust-gas  boilers  is  discussed. — London  Engineer, 
Nov.  19,  1920. 

On  the  Design  of  Insulator  Pins. — Donath. — An 
article  dealing  with  the  mechanical  design  of  insulator 
pins.  Formulas  are  derived  which  show  what  dimen- 
sions the  pin  should  have  in  order  to  afford  the  necessary 
strength  with  minimum  weight  of  material. — Elektro- 
technische  Zeitschrift,  Oct.  14,  1920. 

Supe^-power  Transmission.  —  TrOger.  —  The  author 
questions  whether  the  common  three-phase  system  is 
the  best  way  of  transmitting  power  over  great  distances 
and  suggests  that  a  considerable  saving  of  copper  would 
result  from  combining  two  star-connected  three-phase 
systems  into  one  four-wire  system  by  connecting  two 
star  points  so  that  the  voltages  in  the  interconnected 
legs  will  be  in  phase,  the  common  point  of  the  two  stars 
being  grounded.  He  then  proceeds  to  deal  from  an 
economical  point  of  view  with  the  question  of  high- 
tension  three-phase  power  transmission,  with  particular 
regard  to  the  proposed  .system  of  100,000-volt  cross- 
country lines  in  Germany.  It  is  said  to  be  a  general 
rule  that  the  most  economical  amount  of  energy  trans- 
mitted over  one  line  increases  in  the  same  proportion 
as  does  the  consumption  per  square  mile  in  the  district 
served  by  the  line.  At  present  from  100,000,000  kw.-hr. 
to  200,000,000  kw.-hr.  is  transmitted  per  line  each  year 
over  existing  lines  in  Germany,  but  the  future  energy 
transmission  per  line  probably  will  rise  to  four  times 
as  much  as  the  consumption  density  increases,  and  the 
maximum  load  on  a  double  line  will  probably  be  from 
100,000  kw.  to  150,000  kw.,  so  that  each  line  must  be 
capable  of  transmitting  from  50,000  kw.  to  75,000  kw. 
On  the  basis  of  pre-war  prices  the  author  finds  that 
the  most  economical  voltage  for  transmitting  this 
amount  of  power  200  km.  to  600  km.  is  about  200,000. 
A  deviation  of  20,000  volts  from  this  value,  however, 
will  increase  the  total  cost  of  transmission  by  only 
1  per  cent.  But  a  transmission  voltage  of  100,000  the 
author  considers  to  be  insufficient  for  Germany's  future 
needs. — Elektrotechnische  Zeitschrift,  Nov.  18,  1920. 

Traction 

Corrosion  Due  to  Ground  Currents. — Zangger. — A 
rather  comprehensive  article  containing  a  report  of 
the  work  of  a  Swiss  commission  appointed  for  the  pur- 
pose of  investigating  the  effects  of  electrolytic  corrosion 
caused  by  ground-return  currents  of  direct-current  elec- 
tric railways.  The  work  of  the  commission  supplements 
some  recent  investigations  made  at  the  Bureau  of  Stand- 
ards in  Washington.  The  author  describes  various 
methods  used  in  determining  the  rail  currents  and  the 


currents  in  underground  pipe  lines  running  along  the 
track.  By  means  of  a  bridge  method  measurements 
were  made  to  determine  resistance  of  several  types  cf 
rail  bonds,  and  it  was  found  that  in  general  the  rail 
connections  used  in  Switzerland  have  too  high  a  resist- 
ance, so  that  the  corrosion  often  may  be  considei-ably 
reduced  by  improving  the  conductivity  of  the  rail  bonds. 
Methods  for  computing  the  ground  current  distribution 
are  also  outlined  in  the  paper  and  applied  to  practical 
cases,  the  results  being  checked  against  the  results  of 
actual  tests. — Bulletin  Schweizerischer  Elektrotrotech- 
nicher  Verein,  October  and  November,  1920. 

Installations,  Systems  and  Appliances 

The  Electric  Shovel  in  Oprn-Cut  Mining. — C.  R. 
Fisher  and  H.  G.  Head. — Coal  deposits  with  overburden 
too  shallow  to  permit  shaft  mining  now  constitute  the 
most  profitable  form  of  coal  mining  vi'hen  large  elec- 
trically driven  stripper  shovels  are  used.  The  principal 
contributing  factors,  the  authors  assert,  are  the  greater 
depth  of  cut  which  the  larger  shovel  can  make,  the 
increased  bulk  of  material  which  its  greater  radius  of 
action  permits  it  to  remove  before  consuming  time  to 
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CHARACTERISTICS   OF   SERIES    MOTORS   COMPARED  TO   THOSE 

OF   A   STEAM    ENGINE 

make  a  forward  movement,  and  the  lower  labor  and 
power  costs.  The  performance  of  the  large  electric 
shovel  in  stripping  operations  has  led  to  its  adoption 
in  other  branches  of  mining,  and  this  article  describes 
the  construction  and  operation  of  the  latest  type  300-ton 
electric  shovel  as  applied  to  open-cut  limestone  quar- 
rying, where  it  has  every  promise  of  duplicating  its 
success  in  coal  mining,  according  to  the  authors.  Curves 
show  that  with  heavy  loads  the  dipper  speed  is  higher 
for  electric  drive  and  the  stalling  pull  is  much  greater. 
— General  Electric  Revieiv,  December,  1920. 

Analytical  Determination  of  Steps  in  the  Starter  of 
a  Series  Motor. — Stanley  Parker  Smith. — In  this 
paper  a  simple  analytical  method  for  calculating  the 
resistance  steps  in  the  starter  of  a  series  motor  is  given, 
and  examples  are  worked  out  illustrating  the  applica- 
tion of  the  method  to  the  series  motor  and  to  two  series 
motors  arranged  for  series-parallel  control.  The  solu- 
tion of  the  problem  entails  a  knowledge  of  the  magneti- 
zation curve,  or  of  the  speed  curve,  of  the  motor,  but  no 
graphical  construction  is  necessarj'  for  obtaining  the 
results. — Journal  Institution  of  Electrical  Engineers, 
London,  August,  1920. 
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The  Liquid  Slip  Regulator. — GUY  F.  ScoTT. — A  dis- 
cussion of  the  liquid  slip  regulator,  which  is  used  in 
connection  with  induction  motors  equipped  with  fly- 
wheels in  order  to  make  use  of  the  flywheel  energy  when 
sudden  loads  are  thrown  on  the  motors.  The  use  of  the 
flywheel  energy  is  brought  about  by  increasing  the  slip 
of  the  induction  motor  either  by  the  use  of  a  permanent 
resistance  or  by  introducing  resistance  at  the  proper 
time  by  means  of  automatic  slip  regulators. — Electric 
Journal,  January,  1921. 

Oil  Switches  for  Lurye  Electrical  Suppln  Systems. — 
It  is  said  that  the  chief  problems  relating  to  the  con- 
trol of  systems  fed  from  stations  with  capacities 
between  100.000  kva.  and  200,000  kva.  may  be  sum- 
inari"ed  as  follows :  ( 1 )  Means  must  be  found  to  insure 
maintenance  of  voltage  at  all  parts  of  the  system  and 
prevent  disturbance  of  running  machinery.  (2)  Arrange- 
ments must  be  made  to  limit  the  power  which  can  be 
concentrated  at  any  point  on  a  fault  occurring  and  to  a 
figure  not  calling  for  excessive  expenditure  in  the  con- 
struction of  individual  pieces  of  apparatus.  Short- 
circuit  characteristics  of  alternators  and  speed  of  oil- 
switch  openings  with  units  of  extremely  large  size  are 
discussed  in  this  paper. — London  Engineer,  Sept.  3,  1920. 

Electrophysics  and  Magnetism 

"K.  S."  Magnet  Steel. — Kotaro  Honda  and  Shozo 
Saito. — An  outline  of  the  characteristics  of  this  type 
of  tungsten  magnet  steel,  which  is  said  to  possess 
extremely  high  coercive  force  and  strong  residual  mag- 
netism.— London  Electrician,  Dec.  17,  1920. 

So7ne  Optical  Effects,  Including  Refraction  and 
Rotation  of  the  Plane  of  Polarization  Due  to  the  Scatter- 
ing of  Light  by  Electrons. — J.  J.  THOMSON. — Philo- 
sophical Magazine,  London,  December,  1920. 

Electrostatic  Transformers  and  Covpling  Coefficients. 
— F.  C.  Blake. — Starting  from  the  experimentally  de- 
termined fact  that  the  capacity  of  an  air  condenser  is 
independent  of  the  frequency  of  electrical  oscillation, 
this  article  shows  that  for  high-frequency  conditions, 
when  the  resistance  is  negligible  as  compared  with  the 
reactance,  the  capacity  reaction  between  the  two  cir- 
cuits can  be  expressed  best  in  terms  of  elastances. 
Definitions  are  given  for  self  and  mutual  elastances  as 
well  as  for  self  and  mutual  capacitances,  and  the  defini- 
tions are  tested  by  knowledge  of  spherical  condensers. 
The  true  relationship  between  Maxwell's  coefficients  of 
capacity  and  the  elastances  of  capacitances  is  pointed 
out  in  the  case  of  the  spherical  condenser.  The  ideas 
developed  are  applied  to  the  thermionic  tube,  and 
thereby  the  behavior  of  the  ultraudion  and  the  experi- 
ments of  Van  der  Pol  are  readily  explained.  Attention 
is  called  to  the  alternative  view  of  the  behavior  of  con- 
den.sers  toward  alternating  currents,  namely,  that  in- 
stead of  being  naths  of  low  impedance  they  are  paths 
of  ready  yielding  or  low  stiffness  or  elastance,  as  sug- 
gested by  Heaviside  and  by  Karapetoflf. — Journal  A.  I. 
E.  E.,  .January,  1921. 

Units,  Measurements  and  Instruments 

Errors  in  Energy  Measurements  Due  to  Phase  Errors 
in  the  Instrument  Transformers  Used. — Goldstein. — 
There  are  four  different  ways  of  connecting  current  and 
potential  transformers  for  energy  measurements  by 
kilowatt-hour  meters  in  a  three-phase  system.  The 
small  phase  deviations  between  primary  and  secondary 
in  the  instrument  transformers  may  cause  considerable 


errors  in  the  reading  of  the  kilowatt-hour  meter.  The 
author  shows  how  the  resulting  errors  may  be  com- 
puted for  the  four  possible  cases  when  the  phase  devia- 
tions of  the  transformers  are  known.  By  means  of  his 
formulas  it  is  easy  to  determine  in  any  given  case  what 
combination  of  transformers  will  give  the  smallest  error 
and  how  big  that  error  is. — Bulletin  Schweize.rischer 
Elektrotechnischer  Verein,  November,  1920. 

Telegraphy,  Telephony  and  Signals 

German  Radio  Research. — In  a  brief  report  on  re- 
search in  progress  at  the  German  Telegraphen-Versuch- 
samt  is  included  a  description  of  an  interesting  ar- 
rangement for  recording  radio  telegraphic  signals.  The 
reception  is  based  upon  the  beat  method.  In  order  to 
obtain  audio  selectivity  an  intermediate  resonance  cir- 
cuit, tuned  to  the  beat  frequency,  is  interposed  between 
the  detector  tube  and  the  three-stage  audio  amplifier 
used.  From  this  amplifier  the  impulses  pass  on  to  a 
special  high-power  amplifier,  consisting  of  two  four- 
electrode  vacuum  tubes  with  extra  steep  characteristics 
(audions  with  double  grid).  These  two  tubes  are 
coupled  by  a  transformer  with  a  winding  ratio  of 
15,000  to  60.000.  The  second  tube  also  acts  as  a  recti- 
fier and  translates  the  audio  signals  into  direct-current 
dots  and  dashes.  In  the  plate  circuit  of  the  last  tube 
is  inserted  a  10,000-ohm  relay,  which  in  its  turn  con- 
trols a  Wheatstone  printer.  Only  four  batteries  are 
needed  for  this  equipment,  one  on  6  volts  and  one  on 
12  volts  for  filament  heating  currents  and  two  batteries 
on  90  volts  for  supplying  the  plate  circuits. — Elektro- 
technische  Zeitschrift,  Nov.  4,  1920. 

Recent  Inventions  in  Wireless  Telephony. — A  descrip- 
tion of  the  provision  of  side-tone  and  intercommunica- 
tion on  wireless  telephone  sets  for  aircraft. — Wireless 
World,  Oct.  16,  1920. 

Miscellaneous 

Guiding  Ships  by  Submerged  Cables. — LOTH. — In  the 
summer  of  1919  experiments  were  made  on  a  large 
scale  at  Brest  with  the  method  of  guiding  ships  through 
fog  by  means  of  a  single-pole  cable  carrying  an  alter- 
nating current  of  audible  frequency.  This  system  was 
referred  to  in  these  columns  some  time  ago.  During 
the  Brest  experiments  the  cable  current  was  about  2.5 
amp.,  and  the  ships  were  provided  with  four  3-ft.  by 
8-ft.  (0.9-m.  by  2.4-m.)  coils  with  sixty  turns  each  and 
with  different  orientation  in  the  ship.  The  coils  were 
directly  connected  to  telephone  receivers,  and  the  author 
states  that  the  sound  could  be  distinctly  heard  more  than 
a  mile  from  the  cable,  so  that  the  cable  could  be  easily 
picked  up  and  followed  by  the  ship.  The  same  guiding 
method  has  been  tried  with  very  good  results  for  dirig- 
ibles and  hydroplanes.  Airships  provided  with  suitable 
search  coils  may  thus  be  safely  navigated  even  in  dense 
fogs  or  darkness  by  aid  of  a  guiding  cable,  which 
naturally  in  such  a  case  does  not  have  to  be  submerged 
in  water. — Comptes  Rendus,  Oct.  11,  1920. 

Foundations  for  Machinery. — N.  W.  Akimoff. — Con- 
siderable contradiction  arises  from  blindly  applying  the 
principles  of  the  building  foundation  to  the  design*  of 
substructures  for  machinery,  and  this  sometimes  results 
in  the  necessity  for  the  use  of  cushions  or  of  adding 
other  yielding  adjuncts  to  the  foundation.  The  writer 
presents  a  theory  which  includes  the  effect  of  vibrations 
which  arise  from  lack  of  balance  or  from  other  causes. 
— Paper  presented  at  the  annual  meeting  of  A.  S.  M.  E., 
Dec.  7,  1920. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Electrical  Contractors  to  Study 
Installation  Costs 

PLANS  to  study  installation  costs,  to  further  the 
study  on  overhead  costs  and  to  revise  wiring  stand- 
ard symbols  were  discussed  at  the  annual  meeting  in 
New  York  this  week  of  the  executive  committee  of  the 
National  Association  of  Electrical  Contractor-Dealers. 
James  R.  Strong  of  New  York  was  elected  national 
chairman  and  Thomas  M.  Templeton  of  Detroit,  B.  H. 
Bendheim  of  Chicago  and  James  R.  Strong  committee- 
men at  large.  The  following  were  appointed  to  the  labor 
committee  which  forms  the  National  Labor  Council: 
L.  K.  Comstock,  New  York;  A.  J.  Hixson,  Boston; 
Robley  S.  Stearnes,  New  Orleans;  K.  A.  Mclntyre, 
Toronto,  and  G.  M.  Sanborn,  Indianapolis. 

The  executive  committee  discussed  and  gave  the  asso- 
ciation its  sanction  to  assist  in  a  pl^n  for  a  revision, 
in  conjunction  with  engineering  and  architectural  bodies, 
of  the  stanciard  symbols  for  wiring  plans. 

A  subcommittee  was  appointed  to  work  out  a  stand- 
ard system  of  keeping  costs  on  the  installation  of  elec- 
trical materials.  The  object  is  to  secure  reliable  cost 
data  that  can  be  compared,  along  the  same  lines  as  the 
standard  cost  accounting  system  for  merchandising. 

Authorization  was  given  Secretary  Morton  to  go  ahead 
with  the  collection  of  overhead  costs.  He  was  instructed 
to  send  a  questionnaire  on  this  subject  to  the  entire 
membership. 

California  Commission  Welcomes 
Legislative  Investigation 

RESPONDING  to  the  attacks  made  upon  it  by  some 
.  members  of  the  State  Legislature  who  are  sup- 
porting a  movement  for  a  legislative  investigation  of  its 
actions,  the  California  Railroad  Commission  has  issued 
a  statement  declaring: 

"The  Railroad  Commission  cheerfully  and  gladly 
welcomes  any  honest,  fair  and  impartial  investigation 
of  its  decisions  and  acts.  It  assumes  that  an  inquiry 
made  by  a  committee  under  direction  of  the  State  Leg- 
islature will  be  an  earnest,  sincere  and  thorough-going 
attempt  to  ascertain  all  the  facts  upon  which  to  base  an 
intelligent  report  dealing  with  the  subject  of  the  regula- 
tion of  public  utilities,  the  principles  which  govern  the 
fixing  of  rates,  the  manner  of  their  application  and 
the  extent  of  the  benefits  which  the  people  dependent 
upon  such  service  derive  therefrom." 

In  the  course  of  a  brief  review  of  the  whole  industrial 
and  utility  situation  the  commission  says: 

"Public  utility  rate  increases  have  been  held  far  below 
the  level  of  all  other  commodity  prices.  Practically 
every  other  article  which  enters  into  the  life  of  our 
people  has  advanced  in  price  to  a  far  greater  extent  than 
utility  service.  The  Railroad  Commission  has  seen  to  it 
that  the  public  utilities  of  California  were  not  pennitted 
to  make  an  unju.st  or  an  unfair  profit." 


New  York's  Governor  Against 
Municipal  Operation 

WHILE  recommending  the  unification  and  ultimate 
municipal  ownership  of  the  electric  transportation 
systems  of  New  York  City  as  the  only  solution  to  the 
traction  problems  there,  Governor  Miller  in  his  message 
to  the  New  York  Legislature  this  week  condemned 
municipal  operation.  "I  think,"  he  said,  "municipal 
operation  of  the  lines  would  be  fatal.  The  railways 
should  be  run  on  an  efficient,  businesslike  basis,  and  the 
public  never  runs  its  affairs  that  way." 

The  Governor  of  New  York  has  recommended  that  all 
utilities  of  the  state,  except  the  New  Yoi'k  traction 
companies  be  placed  under  the  regulation  of  one  public 
service  commission  at  Albany.  The  metropolitan  trac- 
tion companies  he  would  regulate  by  a  separate  com- 
mission in  New  York  City.  At  present  there  are  two 
commissions,  the  up-state  commission  regulating  all 
utilities  except  those  operating  in  New  York  City 
which  are  under  a  separate  commission. 


Power  Commission  Refuses  Consideration 
to  Prospective  Use  of  Niagara  Watt/ 

WHILE  the  ruling  on  the  part  of  the  Federal  Power 
Commission  that  it  would  not  consider  applica- 
tions or  entertain  di.scussion  covering  the  prospective 
use  of  water  under  an  amended  treaty  with  Great 
Britain  lessened  interest  in  the  hearings  by  the  com- 
mission on  Jan.  24,  25  and  26,  each  session  was  an 
animated  one  and  was  well  attended  by  those  intere.sted 
directly    and    indirectly    in    water-power    development. 

Several  of  the  applicant  companies  had  filed  applica- 
tions for  preliminary  permits  involving  the  prospective 
use  of  water  under  an  amended  treaty.  While  the 
commission  ruled  again.st  hearing  these  applications,  it 
was  made  clear  that  this  was  not  to  preclude  its  con- 
sideration of  possibilities  arising  from  additional  diver- 
sions in  considering  the  proposals  for  the  use  of  existing 
water.  Nothing  developed  at  the  hearing  to  indicate  in 
the  slightest  degree  that  the  commission  will  disturb  the 
rights  now  exercised  by  the  Niagara  Falls  Power 
Company. 

The  Niagara  Falls  Power  Company  urged  the  approval 
by  the  Federal  Power  Commission  of  the  plan  which  has 
been  approved  by  the  army  engineers  and  by  the  Secre- 
tary of  War.  A  supplemental  plan  provided  for  over-all 
development  from  Echota  to  Lewiston.  The  power 
company  stated  that  it  was  ready  to  accept  a  license  and 
proceed  with  such  development.  The  Niagara  Power 
&  Development  Company's  representatives  started  to 
discuss  the  utilization  of  10,500  second-feet  of  the 
diversion  now  being  used  by  the  Niagara  Falls  Power 
Company.  It  was  evident,  however,  that  the  commission 
was  not  in  sympathy  with  such  a  proposal.  This, 
together  with  the  recent  refusal  of  the  city  of  Bufl'alo  to 
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hack  the  plan,  doubtless  was  the  cause  of  the  develop- 
ment company's  waiving  its  application  to  that  effect. 
The  Niagara  Falls  Power  Company  appeared  to  support 
its  application  for  the  full  19,500  second-feet,  the  entire 
diversion  now  authorized,  except  for  the  500  second-feet 
which  goes  through  the  Erie  Canal.  The  company  pro- 
posed either  to  use  the  entire  amount  of  the  diversion  at 
the  falls  or  to  use  one-half  of  it  at  the  existing  plant  at 
the  falls,  taking  the  remainder  over  the  top  development. 
The  opinion  was  expressed  that  the  more  feasible 
scheme  would  be  to  use  the  entire  amount  of  the  diver- 
sion at  the  falls.  That  would  require  the  construction 
of  a  pressure  tunnel  which  would  carry  the  additional 
10,000  ft.  down  to  the  power  house  adjacent  to  the 
company's  new  plant  and  would  mean  the  eventual 
abandonment  of  the  old  plant  above  the  falls,  although 
it  would  be  kept   in  stand-by  condition. 

Development  in  the  gorge  is  proposed  by  the  Lower 
Niagara  River  Power  &  Water  Supply  Company.  The 
company  is  affiliated  with  the  Niagara,  Lockport  & 
Ontario  Power  Company.  The  same  scheme  is  proposed 
by  the  Niagara  Gorge  Power  Company,  which  is  owned 
by  the  Gorge  Railroad  Company.  It  was  brought  out 
that  the  gorge  development  must  go  before  the  Inter- 
national Joint  Commission. 

Representatives  of  the  State  of  New  York  appeared 
at  the  hearing  and  requested  and  received  permission 
to  file  a  brief  subsequently. 

A.  L.  Sweat  of  the  Western-New  York  Utilities  Com- 
pany urged  a  larger  diversion  of  water  through  the 
barge  canal. 

Applicants  Not  to  Oppose  Decision 

In  regard  to  utilization  of  any  additional  diversion, 
the  commission  was  advised  by  the  Niagara  Power  & 
Development  Company  and  (he  Niagara,  Lockport  & 
Ontario  Power  Company  that  the  companies  are  in 
agreement  that  the  grant  to  the  successful  applicant  will 
not  be  opposed  by  the  other  company.  The  unsuccess- 
ful applicant  will  surrender  to  the  other  company  the 
right-of-way  it  may  possess. 

Morris  Cohen,  Jr.,  counsel  for  the  Niagara  Falls 
Power  Company,  told  an  interesting  story  of  the 
pioneering  work  which  has  been  done  by  his  client  since 
the  first  hydraulic  canal  was  built  in  1853.  He  stated 
that  the  Buffalo  General  Electric  Company  has  the 
largest  single-firm  power  contract  with  the  company  he 
represents  or  57,500  hp. 

John  W.  Van  Allen,  representative  of  the  Buffalo 
Chamber  of  Commerce,  told  the  commission  that  the 
distribution  of  power  should  not  be  left  to  a  pi-ivate 
concern.  He  said  it  should  be  directed  by  a  utilities 
commission.  His  attention  was  called  to  the  fact  that 
the  water-power  act  vests  the  Federal  Power  Commis- 
sion with  authority  in  the  event  that  the  state  does  not 
create  such  a  commission.  He  admitted  that  the 
present  rates  are  very  reasonable.  He  urged  that  a 
ten-year  limit  be  placed  on  a  license  if  one  were  granted 
to  the  Niagara  Falls  Company.  He  urged  that  the 
commission  approve  development  in  the  lower  gorge 
and  questioned  the  probability  of  the  revision  of  the 
treaty.  Mr.  Van  Allen  also  objected  to  the  allocation  of 
additional  power  to  electrochemical  and  electrometal- 
lurgical  companies  at  Niagara  Falls. 

A  Senate  amendment  to  the  sundry  civil  bill  will 
authorize  the  Federal  Power  Commission  to  employ 
expert  personnel  for  the  carrying  out  of  some  of  the 
technical  phases  of  its  work. 


Western  Inspectors  Discuss  Transformer 
Hazards  and  Grounding  Secondaries 

A  LIVELY  discussion  of  the  merits  of  oil-filled  appa- 
ratus was  started  at  the  meeting  of  the  Western 
Association  of  Electrical  Inspectors  in  Detroit  on  Tues- 
day by  the  declaration  that  oil-cooled  transformers  are 
considered  a  hazard  by  insurance  companies.  Hubert 
J.  Clark,  engineer  of  the  Oklahoma  Inspection  Bureau, 
who  made  this  statement,  also  said  that  oil-filled  trans- 
formers should  be  removed  from  building  interiors. 
While  fires  caused  by  such  apparatus  are  seldom  heard 
of,  there  is  little  chance  that  material  modifications 
will  be  made  in  the  present  code  requirements. 

W.  L.  Granger  of  the  Detroit  Edison  Company  out- 
lined the  policy  of  that  company  in  making  installations 
and  took  issue  with  Mr.  Clark's  saying  that  he  believes 
that  the  opinion  expressed  was  based  on  experience  with 
eai'ly  apparatus  that  was  not  up  to  the  present  standards. 
Mr.  Granger  made  a  strong  plea  for  the  installation 
of  transformers  out  of  doors  so  far  as  possible,  because 
the  ventilation  and  handling  of  transformers  indoors 
are  so  difficult.  In  the  opinion  of  Mr.  Granger  automatic 
devices  used  in  connection  with  the  ventilation  of  trans- 
formers installed  indoors  operate  so  seldom  that  they 
are  never  in  condition  when  they  are  really  needed.  It 
was  agreed  during  the  discussion  of  the  paper  that  burn- 
ing oil  should  be  drained  to  a  sump  rather  than  to  the 
sewer. 

Grounding  of  Secondaries 

F.  A.  Barron,  General  Electric  Company,  reviewed 
the  history  of  grounding  secondaries,  in  which  the 
early  investigations  and  patents  of  Elihu  Thompson  cov- 
ering the  subject  were  described.  Following  this  paper 
W.  J.  Canada  compared  the  safety  and  fire-code  provi- 
sion for  grounding  secondaries.  There  was  considerable 
difference  of  opinion  as  to  the  grounding  of  circuits 
where  voltages  are  in  excess  of  150  volts  to  ground. 
Furthermore,  the  opinion  was  expressed  that  ground- 
ing two-wire  direct-current  circuits  needs  further  con- 
sideration. 

Speaking  on  the  responsibility  of  the  contractor,  E. 
McCleary  said  that  when  the  work  is  under  the  super- 
vision of  an  engineer  or  architect  his  responsibility 
is  limited  to  the  following  of  the  specifications.  Where 
he  is  wholly  responsible  for  the  design  and  installation 
of  the  work,  his  responsibility  for  the  grounding  is 
still  limited  if  there  is  any  doubt  as  to  what  consti- 
tutes proper  grounding.  The  contractor  should  be  held 
only  for  thoroughly  established  practices. 

The  subject  of  safeguarding  electric  fixtures  brought 
some  very  positive  statements  from  Charles  H.  Hof- 
richter,  for  the  National  Council  of  Lighting  Fixture 
Manufacturers,  and  J.  L.  Wolf,  for  the  Lighting  Fixture 
Dealers'  Association,  as  to  the  steps  being  taken  to 
improve  the  product  of  this  branch  of  the  industry.  The 
two  associations  through  these  two  men  gave  a  very 
frank  statement  of  the  situation  and  indicated  that  steps 
are  being  taken  that  will  result  in  standardization  of 
both  the  mechanical  and  electrical  features  of  fixtures. 

Vice-President  St.  John  of  the  Detroit  Electric  Fur- 
nace Company  gave  a  talk  on  the  application  of  the 
electrical  furnace,  which  was  illustrated  by  motion 
pictures. 

A  theater  party  Tuesday  evening,  with  the  annual 
banquet  Wednesday  evening  and  a  stag  and  smoker  on 
Thursday  evening,  were  the  social  features  of  the  meet- 
ing.    Friday  was  devoted  to  inspection  tours. 
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Big  Daylight-Saving  Meeting  Planned 

AS  PART  of  the  efforts  to  obtain  action  in  the  present 
L  Congress  on  daylight  saving  for  the  Eastern  time 
zone  the  commercial  organizations  of  the  cities  of  New 
York,  Boston,  Philadelphia,  Pittsburgh  and  Baltimore 
and  the  State  of  New  Jersey  have  called  a  meeting  in 
New  York  on  Feb.  9.  Invitations  have  been  sent  to 
commercial  and  trade  organizations  in  all  the  New 
England  States  and  in  New  York,  New  Jersey,  Pennsyl- 
vania, Delaware,  Maryland,  Ohio,  West  Virginia,  North 
Carolina,  South  Carolina,  Georgia  and  Florida,  which 
compose  the  Eastern  time  zone,  to  send  repi'esentatives 
to  this  meeting.  A  bill,  introduced  by  Senator  Walter  E. 
Edge  and  Representative  E.  R.  Ackerman  of  New  Jersey, 
providing  for  daylight  saving  in  the  Eastern  time  zone 
for  five  months,  from  the  last  Sunday  in  April  to  the 
last  Sunday  in  September,  is  pending  in  Congress. 


Mr.  Defoe  pointed  out  the  inability  of  the  municipali- 
ties outside  of  Detroit  to  engage  in  the  investigations 
required  if  rates  fixed  by  the  local  authorities  are  to 
stand  in  court.  The  long  dispute  between  the  city  of 
Detroit  and  its  street  railway  was  cited  as  an  evidence 
of  the  need  for  the  proposed  legislation. 


Daylight-Saving  Bills  in  Congress 

A  NUMBER  of  daylight-saving  bills  are  pending 
before  the  interstate  commerce  committees  of  the 
United  States  Senate  and  House  of  Representatives. 
No  action  is  probable  in  either  committee,  however.  The 
House  committee  reported  favorably  the  bill  to  repeal 
daylight  saving  last  year  and  is  certain  not  to  reverse 
itself  at  this  time,  and  the  Senate  committee,  it  is 
authoritatively  said,  is  equally  unlikely  to  sponsor  any  of 
the  bills.    All  of  them  will  die  March  4. 


New  England  Electrical  League 
Formed  at  Boston 

SIX  HUNDRED  representatives  of  all  branches  of  in- 
dustry attended  a  meeting  and  banquet  at  Boston  on 
Wednesday  evening  to  celebrate  the  formation  of  the 
New  England  Electrical  League  for  the  development 
of  business  and  advancement  of  mutual  interest  through 
co-operative  service.  The  speakers  were  Martin  Insull, 
president  National  Electric  Light  Association;  Henry 
C.  Attwill,  chairman  Massachusetts  Department  of 
Public  Utilities;  Bowen  Tufts,  president  New  England 
Geographic  Division,  N.  E.  L.  A.;  C.  S.  Beardsley, 
William  L.  Goodwin,  Frank  S.  Price  and  Dr.  Perry 
Bush.  Guy  W.  Cox  was  toastmaster.  Mr.  Insull  also 
addressed  an  assemblage  of  2.50  at  luncheon,  emphasiz- 
ing the  importance  of  publicity  in  developing  central- 
station  industry  and  credit  to  meet  further  service 
demands. 

Move  to  Abolish  Home  Rule  in 
Michigan 

DECLARING  that  "most  people  now  believe  that  it 
is  good  public  policy  to  demand  that  utilities  fur- 
nish a  reasonably  efficient  service,  and  they  also  believe 
that  it  is  equally  good  public  policy  that  public  utili- 
ties receive  an  adequate  rate  for  such  service,"  Rep- 
resentatives Defoe  of  Alpena,  Mich.,  announced  a  few 
days  ago  the  preparation  of  a  bill  to  give  the  State 
of  Michigan  full  control  of  its  public  utilities.  He 
also  declared  that  "a  state  utility  commission,  possess- 
ing and  exercising  complete  control  over  all  utilities, 
with  broad  powers  of  regulation,  can  pass  upon  the 
equity  or  inequity  of  any  rate  free  from  any  local 
bias  or  prejudice  and  can  keep  the  rates  throughout  the 
state  on  an  equal  basis  and  without  any  discrimination." 


Society  for  Electrical  Development 
Attacks  Fire  Underwriters'  Figures 

THE  National  Board  of  Fire  Undei-writers  has 
recently  published  figures  covering  1915  to  1919 
inclusive  which  place  the  fire  losses  for  the  five  years 
at  $1,416,375,000.  The  compilation,  it  is  stated,  covers 
the  adjustment  of  3,500,000  insurance  claims,  to  which 
25  per  cent  was  added  as  a  conservative  estimate  of 
unrecorded  burnings.  The  most  frequent  cause  of  fires 
is  said  to  be  electricity,  which  is  charged  with  losses 
totaling  $84,086,471 — almost  6  per  cent  of  the  total 
reported  fire  loss. 

The  Society  for  Electrical  Development  has  conducted 
a  thorough  investigation  into  the  causes  of  all  fires — 
not  simply  those  for  which  insurance  claims  were 
made — and  has  on  file  reports  of  fire  chiefs,  depart- 
ment heads,  central  stations  and  state  officials  from  345 
towns  and  cities  of  more  than  5,000  population  with  an 
aggregate  population  of  28,495,851  in  1919,  or  a  very 
large  proportion  of  the  country  at  that  time  supplied 
with  electric  service.  The  total  number  of  fires 
recorded  is  188,553,  of  which  number  only  3,568  in 
residences  and  commercial  buildings  could  be  in  any 
way  traced  to  electrical  origin.  That  is,  only  2.57  per 
cent  of  all  fires  were  traceable  to  the  use  of  electricity, 
and  a  very  large  proportion  of  these  were  due  to  gross 
carelessness. 

The  figures  compiled  by  the  society  not  only  rank  elec- 
tricity as  a  comparatively  small  fire  hazard  but  show 
that  only  about  one-third  as  many  fires  are  started  by 
electricity  as  are  caused  by  the  careless  use  of  matches 
and  the  reckless  throwing  about  of  cigar  and  cigarette 
stumps. 

As  there  is  no  reason  to  believe  that  a  fire  having  its 
origin  in  an  electrical  defect  is  necessarily  more  dis- 
astrous than  one  started  in  some  other  way,  such  com- 
pilations as  that  of  the  National  Board  of  Fire  Under- 
writers are,  in  the  opinion  of  the  society,  valueless. 


Commission  Formed  to  Secure  Action 
on  Colorado  River  Development 

THE  Colorado  River  Commission  was  permanently 
organized  at  Salt  Lake  City,  Utah,  on  Jan.  21,  with 
the  expressed  aim  of  securing  concerted  action  by  Utah, 
Colorado,  Nevada,  Arizona,  Wyoming,  California  and 
New  Mexico  and  the  federal  government  in  the  develop- 
ment of  the  power  and  irrigation  possibilities  of  the 
river  and  its  tributaries.  There  was  tentatively  adopted 
by  the  commission  for  presentation  to  the  legislatures 
of  the  states  involved  and  to  Congress  a  bill  calling  for 
the  permanent  appointment  by  each  state  of  a  repre- 
sentative on  the  commission.  Frank  E.  Weymouth,  chief 
engineer  of  the  Government  Reclamation  Service,  was 
selected  as  secretary  of  the  organization,  and  the  mem- 
bers pledged  themselves  to  supply  him  with  all  available 
data  concerning  projects  on  the  Colorado  River  and  its 
tributaries.  This  information  will  be  made  the  basis 
for  concerted  action  to  be  determined  upon  at  future 
meetings  of  the  commission. 
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Pacific  Coast  Section,  N.  E.  L.  A., 
Convention,  May  25-27 

THE  annual  convention  of  the  Pacific  Coast  Section 
of  the  N.  E.  L.  A.  will  be  held  at  the  Hotel  Del 
Monte,  Del  Monte,  Cal.,  on  May  25,  26  and  27.  Partial 
programs  for  the  divisional  meeting  have  been  prepared. 
The  technical  committee  will  present  the  following 
papers:  "Power  Necessities  and  Resources  of  Cali- 
fornia," by  P.  M.  Downing;  "Factors  Affecting  Fixing 
of  Rates  Based  on  Power  Factor,"  by  J.  P.  Jollyman; 
"Relay  Problems  in  Large  Interconnected  Systems,"  by 
E.  R.  Stauffacher;  "Progress  in  the  Development  of 
220,000- Volt  Transmission,"  by  ,T.  A.  Koontz;  "Oper- 
ating Difficulties  from  the  Viewpoint  of  Load  Dis- 
patchers," by  F.  R.  George.  The  commercial  committee 
will  present  the  following  papers :  "The  Electric  Range 
and  Water  Heating,"  "The  Convenience  Outlet,"  "Illu- 
mination," "Industrial  Heating,"  and  "Meeting  the 
Demand  for  Retail  Salespeople." 


Prominent  Engineers  to  Discuss  New 
York  City  Power  Development 

AS  A  PART  of  its  program  to  take  up  problems 
I  having  to  do  with  the  logical  and  orderly  develop- 
ment of  the  community  that  surrounds  the  waters  of 
New  York  harbor  the  New  York  Section  of  the  American 
Society  of  Civil  Engineers  will  hold  a  joint  meeting 
with  the  other  founder  societies  at  the  Engineering 
Societies  Building  in  New  York  on  Wednesday  evening, 
Feb.  9,  at  which  time  Col.  William  Barclay  Parsons  will 
speak  on  "Light,  Heat  and  Power."  A  discussion  of  the 
engineering  problems  of  this  kind  that  face  the  metro- 
politan district  in  connection  with  its  future  develop- 
ment will  be  participated  in  by  J.  W.  Lieb,  vice-presi- 
dent New  York  Edison  Company,  New  York;  Frank 
Smith,  vice-president  United  Electric  Light  &  Power 
Company,  Nevv  York;  Farley  Osgood,  vice-president 
Public  Service  Electric  Company,  Newark,  N.  .1.;  George 
Otis  Smith,  U.  S.  Geological  Survey,  Washington,  D.  C. ; 
H.  E.  Skougor,  consulting  engineer,  New  York ;  George 
Gibbs,  consulting  engineer  Gibbs  &  Hill,  New  York; 
William  Cullen  Morris,  engineer  of  construction  Con- 
solidated Gas  Company,  and  F.  0.  Blackwell,  consulting 
engineer  Viele,  Blackwell  &  Buck,  New  York. 


United  States  Chamber  of  Commerce 
Adopts  Street-Railway  Program 

BY  A  VOTE  of  1,657  to  24  the  organizations  making 
up  the  membership  of  the  Chamber  of  Commerce 
of  the  United  States  have  declared  for  the  continued 
private  ownership  and  operation  of  street  railways. 
The  question  was  one  of  eight  submitted  to  a  general 
referendum  of  its  members  by  the  Chamber  of  Com- 
merce and  embodying  recommendations  made  by  its 
committee  on  public  utilities.  The  result  of  .the 
referendum  has  just  been  announced  and  showed  .sub- 
stantial unanimity  for  all  the  recommendations,  of 
which  the  remaining  seven  were  to  the  following  effect: 
That  existing  traction  facilities  should  be  conserved; 
that  the  attitude  now  taken  toward  street-railway  prob- 
lems should  be  based  on  the  present  and  future  needs  of 
the  community;  that  regulation  should  everywhere  be 
in.stituted  that  will  follow  promptly  changes  in  the  situa- 
tion of  the  companies  rendering  services  of  local  trans- 


portation ;  that  provision  should  be  made  against  the 
consequences  of  unfair  competition;  that  all  burdens 
unrelated  to  the  service  performed  should  be  removed 
from  street  railways;  that  official  responsibility  should 
be  definitely  fixed  for  the  application  of  regulation,  and 
that  each  company  should«seek  to  have  available  for  the 
public  at  all  times  the  facts  as  to  the  results  of  opera- 
tion and  should  have  resident  responsible  executives 
wholly  conversant  with  local  requirements. 

The  referendum  on  public  utilities  is  the  thirty-third 
taken  by  the  chamber.  Lewis  E.  Pierson  of  the  Irving 
National  Bank,  New  Yoi'k,  is  chairman  of  the  public 
utilities  committee. 


Possibilities  in  Waterwlieel  Design  and 
Accurate  Measurement  of  Flow 

SOME  radically  new  ideas  on  developing  water  power 
and  measuring  water  flow  through  long  penstocks 
were  presented  at  the  hydro-electric  symposium  held  at 
Philadelphia  on  Friday  of  last  week.  For  a  local  meet- 
ing this  symposium  was  conspicuous  in  attracting  engi- 
neers of  national  reputation  from  coast  to  coast  and 
representing  three  national  engineering  societies — the 
A.  I.  E.  E.,  the  A.  S.  M.  E.  and  the  A.  S.  C.  E.  The 
meeting,  which  was  held  under  the  auspices  of  the 
Engineers'  Club  of  Philadelphia,  very  nearly  filled  the 
auditorium  of  the  Manufacturers'  Club,  about  300  being 
present. 

As  an  indication  of  the  simplicity  and  high  specific 
speed  which  may  be  expected  in  waterwheels  in  the 
near  future  Lewis  F.  Moody,  consulting  engineer  I.  P. 
Morris  department  of  the  William  Cramp  &  Sons  Ship 
&  Engine  Building  Company,  referred  to  a  new  type  of 
wheel  which  his  company  has  developed  and  is  investi- 
gating that  looks  very  much  like  a  marine  propeller. 

This  new  conception  of  a  waterwheel  has  been  made 
feasible  from  a  commercial  standpoint  by  the  recent 
achievements  in  converting  whirl  velocity  in  the  draft 
tube  into  pressure  head.  Since  1907,  when  the  highest 
specific  speeds  were  between  200  and  300  r.p.m.,  the 
speeds  have  increased  to  from  500  to  600  r.p.m.  -With 
such  high  specific  speeds  and  very  high  heads  the  wheels 
must  be  placed  very  close  to  tailwater  level,  or  even  be- 
low this  elevation  in  some  cases.  This  would  be  pos- 
r.ible,  Mr.  Moody  explained,  by  inverting  the  turbines 
and  allowing  the  water  to  discharge  upward  against 
a  regainer.  Wicket  gates  could  then  be  dispensed  with 
by  placing  a  conical-topped  hydraulic  plunger  below  the 
wheel  in  such  a  manner  that  raising  it  would  reduce  the 
water  inlet  area. 

The  new  method  of  measuring  water  flow  explained  by 
Norman  R.  Gisbon,  hydraulic  engineer  Niagara  Falls 
Power  Company,  enables  taking  readings  at  each  gate 
opening  with  only  two  minutes'  shutdown  for  each. 
Furthermore,  extremely  high  accuracy  can  be  obtained, 
the  mean  error  compared  with  volumetric  measurements 
made  at  Cornell  University  being  -)-  0.2  per  cent.  In 
general  this  method  of  measurement  depends  on  the 
change  in  hydraulic  pressure  accompanying  a  change 
in  velocity. 

Interesting  addresses  were  also  made  by  F.  H.  Rogers, 
hydraulic  engineer  of  I.  P.  Morris  department,  Cramp 
company;  R.  D.  .Johnson,  consulting  engineer;  John  L. 
Harper,  vice-president  and  chief  engineer  Niagara  Falls 
Power  Company,  and  David  B.  Rushmore,  chief  engineer 
power  and  mining  department,  General  Electric  Com- 
pany. 
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Important  requirements  of  water  turbines  demanded 
in  hydi-o-electrlc  development  were  discussed  by  Mr. 
Rogers,  particular  attention  being  given  to  high  speed, 
high  efficiency,  high  power,  reliability  and  durability. 

Mr.  Johnson  emphasized  the  advantages  of  using 
surge  tanks,  calling  particular  attention  to  the  merits  of 
the  differential  type. 

Mr.  Harper  dwelt  on  the  possibilities  of  developing 
6,000,000  ho.  at  Niagara  Falls  without  marring  its 
beauty  and  called  attention  to  the  benefits  which  are 
being  derived  from  the  existing  development.  Some 
attractive  motion  pictures  were  displayed. 

The  paper  by  Mr.  Rushmore  dealt  with  general 
features  of  hydro-electric  power  production  and  problems 
involved  in  the  transmission,  distribution  and  utilization 
of  the  energy  generated. 


ccenes  of  stagnant  ti'ade  and  low  prices  for  farm  com- 
modities, still  have  reasonable  confidence  in  the  future 
is  the  best  assurance  we  have  in  the  belief,  in 
meteorological  phrase,  that  the  center  of  the  depre.ssion 
is  now  passing  over  us." 


Great  Falls  Hearing  Scheduled 
for  Feb.  1 

A  PUBLIC  hearing  in  connection  with  the  Great 
Falls  water-power  project  on  the  Potomac  River 
will  be  held  Feb.  1.  The  hearing  was  to  have  been 
held  earlier,  but  owing  to  an  unavoidable  delay  in  the 
completion  of  the  report,  it  was  impossible  to  discuss 
the  details  of  the  plan  which  the  Corps  of  Engineers' 
U.  S.  A.,  has  worked  out.  It  is  expected  that  the  report 
will  be  passed  upon  by  the  chief  of  engineers  prior  to 
the  hearing  so  that  those  not  in  agreement  may  have 
an  opportunity  to  present  their  objections. 


Worst  Effects  from  Business  Depression 

Are  Over,  A.  W.  Douglas  Tliinks 

ALTHOUGH  the  general  business  situation  has 
l\  changed  little  during  the  last  few  months,  there 
are  pronounced  indications  that  the  first  shock  of  the 
present  depression  is  over,  in  the  opinion  of  Archer  Wall 
Douglas,  chairman  of  the  committee  on  statistics  and 
standards  of  the  Chamber  of  Commerce  of  the  United 
States,  as  expressed  in  his  monthly  report  on  business 
conditions,  just  issued. 

"The  most  cheering  and  hopeful  feature  of  the  situa- 
tion is  the  fast-spreading  realisation  that  what  we  are 
going  through  is  the  only  possible  way  to  teach  us  the 
indispensable  need  of  hard,  conscientious  work,  some 
thought  of  obligation  to  our  tasks,  and  getting  back 
once  more  to  those  temporarily  lost  arts  of  salesmanship, 
of  common-sense  merchandising,  of  economical,  efficient 
production  and  distribution,"  Mr.  Douglas  says.  "Auto- 
matically everywhere  production  is  adjusting  itself  to 
demand.  This  phase  has  finally  reached  the  iron  and 
steel  industrj'  and  is  general  throughout  industrial  life. 
Automatically  the  situation  is  tending  to  a  more  normal 
relation  between  supply  and  demand,  which  means  the 
solution  of  many  of  our  problems.  The  fundamental 
soundness  of  the  situation  is  widely  felt.  The  general 
mental  attitude,  while  recognizing  the  completeness  of 
the  collapse  of  inflation,  perceives  that  it  was  not  only 
inevitable  but  necessary. 

"There  is  much  surface,  but  often  superficial, 
optimism  as  to  the  near  future.  A  good  deal  of  it  is 
obviously  intended  for  public  consumption.  Some  of  it, 
too,  would  be  more  convincing  if  it  did  not  come  from 
those  vi-ho  live  in  a  financial  atmosphere  and  have  scant 
personal  knowledge  of  actual  conditions  prevailing  in 
that  vast  sti-etch  of  country  beyond  the  ken  of  those  in 
tha  great  congested  centers.    That  so  many,  living  in  the 


Good- Will  Advertising  Program 
Gets  Under  Way 

THIS  week  the  co-operative  advertising  campaign 
under  the  auspices  of  the  National  Electric  Light 
Association  to  promote  good-will  building  for  the  elec- 
tric light  and  power  industry  will  get  under  way  in  the 
popular  magazines.  The  campaign  has  been  under  way 
in  the  electrical  press  for  some  weeks.  The  association's 
own  advertising  campaign  will  begin  Feb.  19  with  a 
half-page  advertisement  in  the  Saturday  Evening  Post. 
Twelve  similar  advertisements  will  appear  in  subsequent 
issues. 

The  first  of  the  manufacturers'  advertising  in  popular 
magazines  will  appear  Jan.  29  in  Collier's  Weekly,  and 
during  the  months  of  February  and  March  other  good- 
will advertisements  will  appear  in  such  magazines  as  the 
Literary  Dic/ei^t,  Collier's  WceMy,  the  Saturday  Evening 
Post  and  the  Amencaii  Magazine,  over  the  name  of  the 
company  donating  the  space,  as  follows :  General  Electric 
Company,  Schenectady,  N.  Y. ;  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pittsburgh,  Pa.; 
Wagner  Electric  Manufacturing  Company,  St.  Louis; 
Western  Electric  Company,  New  York  City,  and  Mazda 
Research  Laboratories,  Cleveland.  The  Robbins  & 
Myers  Company  will  publish  quater-page  central-station 
good-will  advertisements  during  March  in  Chicago, 
Detroit,  St.  Louis,  New  York.  Cleveland,  Philadelphia, 
Boston,  Fresno,  Santa  Rosa,  Sacramento  and  Cincin- 
nati newspapers. 

The  following  companies  also  have  agreed  to  use 
space  in  national  popular  magazines:  Hoover  Suction 
Sweeper  Company,  New  York  City;  Edison  Electric 
Appliance  Company,  New  York  City;  Habirshaw  Elec- 
tric Cable  Company,  New  York  City;  Duplexalite  Com- 
pany, New  York  City,  and  Hurley  Machine  Company. 
Chicago. 

The  following  additional  companies  have  agreed  to 
use  space  in  the  trade  papers :  Trumbull  Electric  Manu- 
facturing Company,  Plainville,  Conn.;  Hygrade  Lamp 
Company,  Salem,  Mass.;  Condit  Electrical  Manufactur- 
ing Company,  South  Boston,  Mass.;  Kuhlman  Electric 
Company,  Bay  City,  Mich.;  Burke  Electric  Company, 
Erie,  Pa.;  Electric  Storage  Battery  Company,  Philadel- 
phia; Majestic  Electric  Development  Company,  Philadel- 
phia; Locomotive  Electric  Washing  Machine  Com- 
pany, Belleville,  111.;  Electrical  Revieiv,  Chicago; 
Federal  Electric  Company,  Chicago;  Sangamo  Electric 
Company,  Springfield,  111.;  Moloney  Electric  Company, 
St.  Louis;  Roller-Smith  Company,  New  York  City; 
Power  Specialty  Company,  New  York  City;  Westinc- 
house  Lamp  Company,  New  York  City;  Packard  Elec- 
tric Company,  Warren,  Ohio;  Canadian  Westinghouse 
Company.  Ltd.,  Hamilton,  Ontario;  Hamilton-Beach 
Manufacturing  Company,  Racine,  Wis. ;  Syracuse  Wash- 
ing Machine  Corporation,  Syracuse,  N.  Y. ;  Comas 
Cigarette  Machine  Corporation,  Salem,  Va.;  Britton  & 
Doyle,  Cleveland;  Jeffrey-Dewitt  Insulator  Company. 
Huntington,  West  Va. ;  P.  A.  Geier  Company,  Cleveland ; 
Anaconda  Copper  Mining  Company,  Chicago;  Domestic 
Electric  Company,  Cleveland,  and  Electrical  World. 
New  York  City. 
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New  England  Electrical  Development 
Committee  Formed 

TD  FORMULATE  a  commercial  expansion  plan  for 
1921  through  co-operation  by  all  branches  of  the 
electrical  industry  in  New  England,  an  electrical  develop- 
ment committee  has  been  organized  at  Boston.  William 
Gould  of  the  Gas  &  Electric  Improvement  Company, 
Boston,  has  been  named  as  chairman.  This  committee 
is  the  outgrowth  of  much  recent  work  along  the  line  of 
bringing  the  different  branches  of  the  industry  into 
co-operative  relations,  and  its  work  is  to  include  the 
correlation  of  activities  and  interests  of  the  different 
branches  and  unification  of  activities  designed  to 
popularize  the  development  of  electrical  service  and  the 
use  of  electrical  apparatus  and  merchandise.  The 
following  representatives  of  the  various  branches  of  the 
industry     compose     the     committee:     Manufacturers — 

C.  B.  Burleigh,  S.  B.  Condit,  F.  J.  Allen,  W.  S.  Davis, 

D.  C.  Gidley,  G.  H.  Cox;  central  stations — William 
Gould,  V.  M.  F.  Tallman,  F.  H.  Smith,  R.  E.  Holden, 
R.  D.  Cutler,  J.  E.  Gray;  jobbers— W.  F.  Abely,  J.  E. 
Livor,  Almon  Foster,  F.  S.  Hardy,  H.  M.  Savage, 
George  H.  Wahn;  contractor-dealer.s^George  B.  Quinby, 
J.  E.  Wilson,  J.  P.  Coghlin,  H.  W.  Porter,  Harry  Cole 
and  A.  J.  Hixon. 


Calder  Coal-Control  Bill  Is  Securing 
Consideration 

TT  7TI1LE  there  is  virtually  no  chance  for  any  legisla- 
VV  tion  at  this  session  of  Congress  providing  for 
federal  regulation  of  the  coal  industry,  the  passage  of 
the  packers'  bill  and  the  hearings  before  the  Senate 
committee  on  manufactures  have  had  the  effect  of 
bringing  about  serious  consideration  of  the  Calder  bill. 
This  measure  provides  a  rather  drastic  form  of  coal 
control  in  times  of  emergency,  authorizes  price  fixing 
and  the  licensing  of  all  those  engaged  in  the  trade.  A 
permanent  feature  would  be  the  compulsory  filing  of 
costs  and  profits  and  other  statistical  data,  which  would 
be  made  public  in  a  way  that  would  permit  the  consumer 
to  analyze  his  coal  costs. 

Dr.  George  Otis  Smith,  director  of  the  United  States 
Geological  Survey,  told  the  committee  on  manufactures 
that  the  coal  business  could  no  longer  be  considered  a 
private  one.  He  expressed  the  opinion  that  it  should  be 
placed  in  th«  same  category  with  the  public  utilities. 

At  the  request  of  the  committee,  George  W.  Elliott, 
secretary  of  the  National  Committee  on  Gas  and  Elec- 
tric Service,  appeared  and  spoke  to  the  following  effect: 

"The  public  utilities  have  suffered  tremendously  for 
the  past  year  in  their  coal  supply,  principally  through 
the  flagrant  disregard  of  contract  obligations  on  the 
part  of  the  coal  operators.  The  public  utilities  consume 
annually  50,000,000  tons  of  coal.  Much  of  this  tonnage 
is  contracted  for  yearly  in  advance.  Great  hardships 
were  placed  upon  the  public  utilities,  particularly  dur- 
ing the  period  when  a  runaway  market  existed.  Coal 
that  should  have  been  furnished  to  public  utilities  in 
compliance  with  the  contract  obligations  apparently  was 
diverted  to  the  spot  market,  where  prices  could  be  ob- 
tained far  in  excess  of  those  stipulated  in  the  various 
contracts. 

"There  was  a  period  during  the  emergency  when 
the  utilities  were  not  receiving  50  per  cent  of  the 
coal   for   which    they    had    contracted.      They   were   of 


necessity  compelled  to  go  into  the  open  market  and  pay 
the  outrageous  prices  that  were  being  asked  by  the  coal 
operators  for  export  coal.  The  alternatives  would  have 
been  either  to  curtail  their  output  or  to  close  their 
plants." 

Mr.  Elliott  was  not  asked  his  opinion  as  to  whether 
the  Calder  bill  would  remedy  the  situation  and  vouch- 
safed no  opinion.  It  was  made  clear  to  the  committee 
by  him  that  the  National  Committee  on  Gas  and  Electric 
Service  had  held  aloof  from  all  matters  concerning 
prices.  Its  activities  in  Washington  had  been  confined 
generally  to  securing  and  expediting  shipments  of  coal 
that  already  had  been  contracted  for. 

0.  P.  Hood,  the  chief  mechanical  engineer  of  the 
United  States  Bureau  of  Mines,  declared  that  quality 
control  of  coal  is  just  as  important  as  is  control  of  price 
and  distribution. 


Last  Obstacle  to  Southeastern 
Interconnection  Removed 

THE  approval  of  a  writ  of  convenience  issued  by  the 
Alabama  Public  Sei-vice  Commission  giving  permis- 
sion to  the  Alabama  Power  Company  to  construct  a 
high-tension  transmission  line  from  Gadsden,  Ala.,  to 
the  Georgia  state  line  removes  the  last  legal  obstacle  in 
the  way  of  the  construction  of  a  tie  line  between  the 
Alabama  Power  Company  and  the  Georgia  Railway  & 
Power  Company.  The  Georgia  Railway  &  Power  Com- 
pany will  construct  a  line  from  its  Lindale  switching 
frame,  connecting  with  the  line  built  by  the  Alabama 
Power  Company's  line  when  completed,  and  will  provide 
for  the  interchange  of  energy  between  these  two  large 
corporations.  This  is  the  last  link  necessary  to  provide 
for  the  interchange  of  energy  between  all  the  large 
power  companies  in  the  Southeast. 

The  line,  which  will  be  designed  for  110,000-volt 
operation,  will  be  of  pole-type  construction  and  will  make 
use  of  aluminum  conductors  of  No.  2/0  equivalent.  It 
is  expected  that  the  line  will  be  in  operation  about 
June  1,  1921, 


Storage  Development  Recommended  in 
New  Hampshire  Report 

WATER  conservation  through  storage  development 
is  recommended  in  the  1919-20  report  of  George  B. 
Leighton,  commissioner  on  water  power  and  water 
conservation,  to  the  New  Hampshire  Legislature,  which 
was  briefly  referred  to  in  the  Electrical  World  of 
Jan.  22,  p. '224. 

In  the  report  submitted  two  years  ago  the  main 
object  was  to  place  in  concise  form  knowledge  as  to  the 
possibilities  for  the  conservation  of  water,  so  that  better 
control  of  stream  flow  could  be  secured  and  more  stable 
power-plant  operation  gained.  The  present  report  brings 
to  hand  the  latest  data  on  the  power  developments  and 
possibilities  of  the  state,  which  have  been  rendered 
doubly  important  by  fuel  prices. 

"It  is  hardly  possible  or  desirable,"  says  the  report, 
"that  the  state  should  in  any  wise  obligate  itself  or 
pledge  its  credit  toward  the  installation  of  water  power, 
but  in  the  matter  of  conservation  the  commissioner 
distinctly  recommends  that  the  state  take  some  definite 
.step  toward  assisting  in  this  matter."  The  expenditure 
of,  say,  two  million  dollars,  after  proper  engineering 
examination  on  the  headwaters  of  the  Connecticut  and 
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Merrimac  Rivers,  would  be  warranted  economically,  the 
report  declares. 

The  total  develope'^  horsepower  in  New  Hampshire, 
as  listed  with  the  co-operation  of  the  Water  Resources 
Branch  of  the  United  States  Geological  Survey,  C.  H. 
Pierce  district  engineer,  is  217,007  hp.  in  waterwheels. 
Auxiliarj'  steam  power  totals  82,540  hp.  On  the  Merri- 
/lac  River  and  its  tributaries  in  New  Hampshire  are 
87,553  hp.  in  waterwheels,  and  on  the  Connecticut  and 
its  tributaries  within  the  state  70,875  hp.  The  Andros- 
coggin River  in  New  Hampshire  has  41,200  hp.  in  water- 
wheels, and  the  coastal  streams  in  the  state  account  for 
17,379  hp.  Mr.  Pierce's  report,  which  is  embodied  in  the 
main  report,  points  out  numerous  opportunities  for  the 
development  of  additional  head.  These  include  1,974  ft. 
on  the  Connecticut  and  tributaries  within  the  state,  the 
total  developed  head  now  used  being  2,554  ft.  On 
the  Merrimac  and  tributaries,  2,402  ft.  additional  head 
is  available,  with  a  present  development  of  3,932  ft., 
and  on  the  Androscoggin  important  redevelopment  work 
is  already  in  progress  in  the  Berlin-Gorham  district. 
It  is  estimated  that  the  development  of  seventeen  sites 
in  the  Connecticut  River  basin  would  yield  390,000,000 
hp.-hr.  a  year  and  that  twenty-one  sites  on  the  Merri- 
mac basin  would  yield  152,000,000  hp.-hr.  Betterment 
work  and  interconnection  are  suggested  as  means  of 
obtaining  much  larger  output  from  existing  and  future 
installations. 


National  Electrical  Code  Submitted  to 
Engineering  Standards  Committee 

THE  National  Fire  Protection  Association  has  sub- 
mitted the  1920  National  Electrical  Code  to  the 
Ahierican  Engineering  Standards  Committee  for 
approval  as  an  "American  standard."  This  code  is 
submitted  in  accordance  with  the  special  provision  in 
the  procedure  of  the  committee  under  which  important 
,  codes  in  existence  prior  to  1920  may  be  approved  with- 
out going  through  the  regular  process  followed  in  new 
work.  The  committee  is  now  making  an  effort  to  learn 
of  the  extent  to  which  the  code  is  used  and  any  other 
information  regarding  the  code  in  meeting  the  needs  of 
the  industry. 


No  New  Development  Work  Planned  by 

Idaho  Power  at  Present  Time 

/\N  APPLICATION  has  been  made  by  the  Idaho 
xV  Power  Company  for  a  preliminary  permit  under 
the  water-power  act  to  develop  66,000  hp.  at  the  Upper 
Salmon  Falls  of  the  Snake  River  for  public  utility 
purposes,  and  another  to  develop  25,000  hp.  at  Twin 
Falls,  on  the  same  river,  for  similar  purposes.  It  is 
stated  by  officials  of  the  company  that  it  is  planning  to 
develop  under  its  filing  with  the  Federal  Power  Com- 
mission 20,000  hp.  at  Upper  Salmon  Falls' and  8,000  hp. 
at  Twin  Falls.  The  filings  were  made  as  required  by 
law  and  for  the  purpose  of  supplying  supplemental  power 
to  the  territory  that  is  held  by  the  company  in  southern 
Idaho. 

At  present,  owing  to  the  financial  situation,  it  is  not 
planned  to  do  any  new  development  work  or  to  extend 
the  company's  territory,  but  when  the  financial  situation 
clears,  and  within  the  time  limit  allowed  under  the 
federal  law,  the  necessary  installations  to  carry  the 
supplemental  power  will,  it  is  stated,  take  place. 


California  Commission  Bars  Out  "Good 
WUl"  as  Element  in  Valuation 

IN  A  DECISION  fixing  the  price  to  be  paid  by  the  city 
of  Redding  for  the  electric  distributing  system  of  the 
Northern  California  Power  Company  in  that  city  the 
California  Railroad  Commission  a  week  or  two  ago  made 
a  far-reaching  declaration  against  according  any  value 
to  "good  will"  as  an  element  in  arriving  at  a  fair  price. 
"The  element  of  good  will,  as  the  term  is  applied  to  a 
business  in  a  public  utility,"  it  d'^'^lared,  "is  not  to  be 
considered  in  estimating  the  value  of  a  public  utility 
plant,  for  the  reason,  among  others,  that  the  public 
utility  enjoys  a  monopoly  of  a  particular  business  in  the 
community  it  serves  and  the  public  has  no  choice  but 
to  buy  from  the  public  utility  or  do  without  such 
service." 

That  profits  made  by  the  utility  through  rates  fixed 
by  the  commission  cannot  be  capitalized  by  the  utility  as 
a  measure  of  value  was  another  declaration  made  by 
the  commission.  This  declaration  was  in  answer  to  the 
company's  claim  that  because  of  the  profits  made  out 
of  its  business  in  Redding  the  property  had  a  value  of 
$83,000  over  and  above  the  value  of  the  physical 
property,  which  amounted  to  about  $50,000.  The  com- 
mission granted  that  the  company  is  entitled  to  be 
reimbursed  for  reasonable  development  cost  unless  it 
can  definitely  be  demonstrated  that  this  cost  of  devel- 
oping the  business  has  been  made  up  in  later  excess 
earnings. 

Another  important  rule  laid  down  by  the  commission 
was  that  the  general  operating  condition  and  efficiency 
of  a  plant  must  receive  consideration  in  the  finding  of 
its  value.  Establishing  a  "basis  of  just  compensation  to 
be  followed  in  similar  proceedings  in  the  future,  the 
commission  also  fixed  the  methods  of  valuation  of  the 
plant  and  of  finding  the  depreciation  in  the  property, 
these  to  prevail  unless  it  can  definitely  be  shown  that 
the  rules  are  not  applicable  in  other  cases." 

In  the  matter  of  franchises,  for  which  the  company 
put  in  a  special  claim,  the  commission  allowed  the 
amount  actually  expended.  The  company  also  made  a 
large  claim  for  severance  damage  on  the  ground  that  the 
city  of  Redding  should  pay  for  the  loss  of  business. 
The  commission  rejeeted  the  company's  contention  and 
allowed  severance  damages  only  covering  the  cost  of 
changes  in  the  physical  plant.  Including  severance 
damage  allowed  by  the  commission,  the  total  amount 
involved  in  the  proceeding  is  relatively  small,  the  sum 
to  be  paid  by  the  city  of  Redding  being  fixed  at  $49,800. 
The  minimum  amount  claimed  by  the  company  for  the 
same  property  and  as  severance  damage  was  in  excess 
of  $200,000. 

The  company  claimed  that  the  Fourteenth  Amend- 
ment of  the  United  States  Constitution  had  been  vi- 
olated because  Redding  had  adopted  the  commission's 
engineers'  valuation  and  offered  no  valuation  of  its  own. 
This  contention  the  commission  overruled.  Further 
importance  is  lent  to  the  case  by  the  fact  that  it  deals 
with  purchase  as  distinguished  from  rates  and  that  this 
is  the  first  decision  of  the  commission  in  which  it 
unanimously  sets  up  general  guideposts  to  be  followed 
in  the  future. 

Concerned  with  the  Northern  California  Power  Com- 
pany, Consolidated,  in  the  proceedings  was  the  Pacific 
Gas  &  Electric  Company,  which  has  purchased  the 
property  of  the  Northern  company. 
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Baltimore  Utilities  Arrange  for 
Interchange  of  Service 

THE  Consolidated  Gas,  Electric  Light  &  Power 
Company,  the  United  Railways  &  Electric  Company 
and  the  Pennsylvania  Water  &  Power  Company  of 
Baltimore  have  entered  into  an  agreement  covering  the 
sale  of  the  electric  generating  station  on  Pratt  Street, 
owned  by  the  two  last-noted  companies,  to  the  Con- 
solidated company  and  the  purchase  of  power  from  the 
latter  by  the  railway  company.  The  agreement  pro- 
vides for  a  payment  of  $4,000,000  for  the  power  sta- 
tion and  for  increased  power  supply  by  the  Pennsylvania 
company  to  the  Consolidated  company,  as  required. 
The  railway  company  in  the  future  will  devote  its  time 
e.\clusively  to  traction  operations.  Under  a  perpetual 
contract,  with  fle.xible  terms  adju.sted  to  changing  con- 
ditions, it  will  purchase  all  electrical  energy  needed 
for  the  operation  of  its  lines  from  the  Consolidated 
company. 

The  power  station  has  been  operated  solely  as  an 
emergency  plant  heretofore,  the  main  source  of  sup- 
ply having  been  the  Susquehanna  River  plants  of  the 
Penn.sylvania  company.  The  United  company  has 
arranged  for  a  note  issue  of  $1,500,000  in  connection 
with  the  agreement,  and  the  Consolidated  company  will 
make  a  first  payment  of  $1,250,000  on  the  plant  as  soon 
as  the  contract  has  been  approved  by  the  Public  Service 
Commission,  to  which  it  has  just  been  presented. 


Contract  Closed  for  Extension  of 
Salt  Lake's  "White  Way" 

THE  contract  between  the  city  of  Salt  Lake  and  the 
Utah  Power  &  Light  Company,  covering  the  installa- 
tion and  maintenance  of  a  new  lighting  system  on  State 
Street  from  South  Temple  to  Fourth  South,  on  Broad- 
way from  West  Temple  to  Second  East,  and  on  Fourth 
South  from  Main  to  State  Street,  has  been  finally 
exe»uted. 

There  will  be  fourteen  standards  to  the  block,  seven 
on  each  side  of  the  street,  vnth  three  lamps  on  each 
standard.  The  arc  lamps  to  be  used  will  be  of  approx- 
imately 2,000  cp.  each  and  will  be  exactly  similar  to  the 
lamps  now  in  use  on  Main  Street.  The  distribution  of 
light  will  be  so  worked  out  that  all  parts  of  the  street 
will  be  lighted  to  virtually  the  same  intensity. 

The  new  district  will  comprise  112  standards  and 
336  arc  lamps,  while  the  total,  including  Main  Street, 
will  be  182  standards  and  546  lamps.  The  new  installa- 
tion represents  an  investment  on  the  part  of  the 
property  owners  and  of  the  city  of  approximately 
$100,000. 


tion,  taking  for  public  use  its  property  without  due 
compensation.  Further,  the  assertion  is  made  that  the 
order  denies  the  company  equal  benefits  of  the  law.  In 
its  contention  the  company  points  out  that  in  the  intro- 
duction of  its  business  and  in  its  desire  to  obtain 
customers  it  made  connections  for  service  without 
charge. 

Later  on,  by  reason  of  increased  cost  and  expenses 
for  labor  and  material  and  increased  demand  for  addi- 
tional and  more  expensive  service,  the  capital  outlay 
of  the  corporation  grew  unduly  burdensome  and  it 
became  necessary  to  reduce  it.  Accordingly,  on  Aug.  12 
last  a  schedule  of  rates  was  adopted  providing  under 
certain  circumstances  for  the  payment  by  a  consumer 
of  the  cost  of  wires  and  conductors  upon  his  private 
property. 

These  rates,  it  is  held,  were  entirely  reasonable  and 
conformed  to  charges  made  by  other  companies  for 
similar  service.  This  schedule  of  rates  was  refused 
by  the  Board  of  Public  Utility  Commissioners. 


Right  to  Make  Connection  Charge  Taken 
to  Supreme  Court  of  New  Jersey 

FOLLOWING  the  refusal  of  the  New  Jersey  Board 
of  Public  Utility  Commissioners  to  allow  a  connec- 
tion charge,  the  Public  Service  Electric  Company  has 
carried  the  case  to  the  Supreme  Court  and  has  obtained 
a  writ  of  certiorari  to  review  the  order  of  the  board, 
dated  Nov.  23. 

The  Public  Service  company  holds  that  the  order  is 
without  warrant  in  law,  that  it  is  not  reasonably  sup- 
ported by  the  proofs  taken  before  the  commission,  and 
that  it  violates  the  constitutional  rights  of  the  corpora- 


Record-Size  Circuit  Breaker  for  Great 
Western  Power  Completed 


WHAT  is,  so  far  as  can  be  learned,  the  largest  oil  circuit 
breaker  in  kva.  rating  ever  manufactured  is  shown  in 
the  accompanyin:^  photograph.  This  machine  has  just  been 
finished  by  the  General  Electric  Company  for  the  Great 
Western  Power  Company  of  California.  It  is  one  of  seven 
machines  of  the  same  size  which  are  being  built  for  that 
company. 

The  breaker  is  built  for  operation  at  165,000  volts  and 
400  amp.  at  any  altitude  from  sea  level  to  4,000  ft.  It  is 
solenoid  operated,  th;>  solenoid  being  actuated  through  a 
relay  energized  by  a  bushing  transformer.  It  is  closed  by 
means  of  a  pull  switch  placed  wherever  convenient.  The 
contacts,  explosion  chambers  and  so  forth  conform  to  the 
standard  design  for  this  type  of  breaker.  The  total  length 
of  the  three  units  is  ,'?2  ft.,  and  the  height  measured  from 
the  bottom  of  the  tank  to  the  top  of  the  insulators  is  10  ft. 
The  complete  apparatus  weighs  approximately  25  tons  and 
requires  more  than  4,030  (jal.  of  oil. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


A   Copper-Aluminum    Alloy. — A    new 

alloy  of  copper  and  aluminum  has  been 
invented  and  tested  by  the  Aktiebolaget 
Slcandinaviska  Armaturfabrikcn'.  The 
name  given  to  the  new  combination  is 
"alcobronze,"  and  it  is  said  to  be 
harder,  tougher  and  stronger  than  any 
other  bronze  and  to  resist  the  action 
of  the  air,  acids  and  salt  water. 

Jerusalem   Talks  of  Water   Power. — 

Hydro-electric  development  is  claiming 
its  own  in  the  most  ancient  as  w'ell  as 
the  most  modern  lands.  At  a  recent 
meeting  in  Jerusalem  of  the  advisory 
council  of  the  Zionist  organization  con- 
cerned with  the  setting  up  of  the  new 
Palestine  it  was  unanimously  agreed 
that  in  fixing  the  boundaries  of  the 
state  not  only  water  supply  for  irriga- 
tion but  the  inclusion  of  sources  of 
hydro-electricity   must    be    assured. 

Water-Power  Development  in  New 
York  State. — The  proceeds  of  new  bond 
and  stock  issues  amounting  to  more 
than  $2,.'j00,000  are  to  be  used  by  the 
Northern  Utilities,  Inc.,  of  Watertown, 
N.  Y.,  for  the  construction  of  a  hydro- 
electric plant  at  Flat  Rock,  on  the 
Oswegatchie  River,  at  an  estimated 
cost  of  $730,182,  and  for  extensions  to 
the  existing  electrievdfivelopnient  of  the 
company  at  Brown's  Falls,  on  the 
Oswegatchie,  in  St.  Lawrence  County, 
at  an  estimated  cost  of  $1,782,726. 

Great  Northern  Hydro-Electric  Plant 
to  Double  Output. — A  fuel-oil  plant 
will,  it  is  announced,  be  constructed  at 
once  at  the  Chelan  River  hydro-electric 
development  by  the  Great  Northern 
Power  Company  which  will  enable  that 
company  to  double  the  present  output 
from  this  point.  The  new  plant  is 
to  furnish  the  additional  electrical 
energy  needed  during  the  two  years  re- 
quired to  build  at  a  cost  of  $1,. 500,000 
the  great  generating  plant  designed  to 
furnish  energy  for  the  contemplated 
electi'ification  of  the  Great  Northern 
lines. 

Electricity  Figures  in  Far-Reaching 
Scheme  of  Development  for  South 
Louisiana. — A  comprehensive  scheme  of 
development  in  south  Louisiana  by 
means  of  gravity  canals  is  described  by 
a  correspondent  of  the  Mcmufacticrers' 
Record,  who  says  that  the  plan,  which 
has  been  adi'ocated  for  years  by  Wel- 
man  Bradford,  a  Louisiana  engineer, 
would  involve  the  expenditure  of  $28,- 
000,000  and  that  its  inauguration 
is  now  waiting  only  on  the  passage 
of  a  resolution  by  Congress  declar- 
ing Bayou  Cocodrie  a  non-navigable 
stream.  This  bayou  will  form  part  of 
the   system,   which   would   drain  waste 


lands  and  irrigate  a  great  area  of  rice 
fields.  The  plans  include  the  construc- 
tion of  hydro-electric  plants  along  the 
c'lnal  route.  Four  sites  have  been  se- 
lected, from  which,  according  to  the  pro- 
moter, enough  energy  to  furnish  light 
and  power  to  every  city  and  town 
in  south  Louisiana,  including  New 
Orleans,  could  be  obtained.  It  is  also 
planned  to  build  a  trolley  line  along 
the  entire  canal  route  to  furnish  power 
to  electrically  propelled  barges.  Mod- 
em highways  are  another  contemplated 
feature.  The  system,  as  designed,  will 
be  in  the  shape  of  a  giant  fan,  with 
the  handle  starting  from  Red  River 
above  Natchitoches  and  spreading  out 
radially. 

A  Medical  Treatment  for  Electric 
Shocli. — In  contrast  with  the  prone- 
pressure  method  of  resuscitation  from 
electric  shock  and  the  vigorous  physi- 
cal handling  of  the  victim  which  has 
been  found  an  efficient  aid  in  restor- 
ing consciousness  is  the  pharmaceutical 
treatment  recommended,  according  to 
an  English  contemporary,  by  Dr. 
D'Halluin,  presumably  a  European 
physician  of  note,  who  finds  that  an 
electric  current  kills  in  two  ways — by 
paralyzing  the  respii'atory  center  in 
the  medulla  and  by  causing  the  heart 
to  fibrillate  and  then  to  stop.  Dr. 
D'Halluin  has  found  injections  of  a  5 
per  cent  solution  of  potassium  chloride 
into  the  jugular  vein  very  efficacious 
for  stopping  fibrillation  of  the  heart. 
He  believes  in  artificial  respiration,  but 
says  that  "rhj'thmical  tongue  traction" 
may  cause  cardiac  and  respiratory  in- 
hibition. If  the  heart  is  beating,  he 
says,  artificial  respiration  and  motion 
of  the  limbs  are  the  best  method,  and 
he  announces  as  the  i-esult  of  experi- 
ments that  even  where  the  heart  had 
stopped  heart  massage  was  eflfective  in 
22  per  cent  of  the  cases.  Failure 
ensues  if  fibrillation  has  taken  place. 

Research   Graduate   Assistantships. — 

To  assist  in  the  conduct  of  engineer- 
ing research  and  to  extend  and 
strengthen  the  field  of  its  graduate 
work  in  engineering,  the  University  of 
Illinois,  Urbana,  111.,  maintains  four- 
teen research  graduate  assistantships 
in  the  engineering  experiment  station. 
These  assistantships,  for  each  of  which 
thei-e  is  an  annual  stipend  of  $600  and 
freedom  from  all  fees  except  the 
matriculation  and  diploma  fees,  are 
open  to  graduates  of  approved  Ameri- 
can and  foreign  universities  and  techni- 
cal schools  who  are  prepared  to  under- 
take graduate  study  in  engineering, 
physics  or  applied  chemistry.  An  ap- 
pointment to  the  position  of  research 
graduate  assistant  is  made  and  must 
be  accepted  for  two  consecutive  col- 
legiate years,  at  the  expiration  of  which 
period,  if  all  requirements  have  been 
met,  the  degree  of  master  of  science 
will  be  conferred.  Not  more  than  half 
of  the  time  of  a  research  graduate  as- 
sistant is  required  in  connection  with 
the  work  to  which  he  is  assigned.  This 
year  there  will  be  thirteen  vacancies, 
and  applications  for  appointment  should 
be  sent  to  C.  R.  Richards,  director,  not 
later  than  March  1. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Pittsburgh  Section,  American  Elec- 
trochemical Society. — Colin  G.  Fink, 
manager  of  the  laboratories  of  the  Chile 
Exploration  Company,  New  Y'ork,  was 
announced  to  address  this  section  last 
night,  Jan.  28,  on  "Modem  Develop- 
ments in  Metallurgical   Research." 

Joint  Engineering  Meeting  at  Boston. 
— The  third  and  last  of  the  series  of 
joint  meetings  at  Boston  of  the  elec- 
trical, mechanical  and  civil  engineers 
to  discuss  water-power  problems  will 
be  held  on  Tuesday,  Feb.  8,  under  the 
auspices  of  the  Boston  Section  of  the 
American  Society  of  Mechanical  En- 
gineers. The  speaker  will  be  W.  M. 
White,  chief  engineer  hydraulic  depart- 
ment Allis-Chalmers  Maufacturing  Com- 
pany, on  the  topic  "Recent  Waterwheel 
Developments  and  Settings." 

St.  Louis  Electrical  Board  of  Trade. 
— A  new  method  in  the  arrangement  of 
a  program  f6r  the  coming  year  has 
been  announced  by  the  general  enter- 
tainment committee  of  the  St.  Louis 
Electrical  Board  of  Trade.  Instead  of 
making  up  the  complete  program  for 
the  year  itself,  the  general  committee 
has  designated  a  number  of  sub-com- 
mittees to  handle  the  work,  each  com- 
mitte  representing  a  certain  branch  of 
the  industry.  Thus  the  manufacturers 
sub-committee  will  follow  up  the  sub- 
ject of  standardization,  the  utilities 
sub-committee  will  arrange  for  talks  on 
questions  involving  public  utilities,  and 
the  other  sub-committees  will  arrange 
programs  dealing  with  their  particular 
problems.  Sub-committees  were  ap- 
pointed to  represent  manufacturers, 
utilities,  jobbers,  dealer-contractors, 
engineers  and  manufacturers'  agents. 
The  general  committee  will  conduct  oc- 
casional meetings  to  be  devoted  to  sub- 
jects of  immediate  interest  and  value  to 
the  industry  as  a  whole. 


Coming    Meetings   of    Electrical    and 
Other  Technical  Societies 

Institute  of  Radio  Engineers  —  New  York. 
Feb.   2. 

Association  of  Iron  and  Steel  Electrical 
Engineers — Philadelphia  Section,  Feb. 
5  :    Cleveland  Section,  Feb.  14. 

Florida  Engineering  Society  —  Lakeland. 
Fla.,  Feb.  7  and  8. 

.A.merican  Institute  of  Electrical  Engineers 
— Portland  (Ore.)  Section,  Feb.  7;  Chi- 
cago Section,  Feb.  28. 

A.  I.  E.  E..  A.  S.  M.  E.  and  A.  S.  C.  E. 
(joint  meeting) — Boston.  Feb.   8. 

New  Mexico  Electrical  Association — Albu- 
querque,  Feb.   14  and  15. 

American  Institute  of  Mining  and  Metal- 
lurgical Engineers  —  New  York,  Feb. 
14-17. 

A.  I.  E.  E.  —  Mid-vs-inter  convention.  New 
York,  Feb.  16-18.  (For  program  see 
issue  of  Jan.  8,  page  111.) 

American  Physical  Society  —  New  York. 
Feb.   25  and  26. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Eighteen  Months'  Operation  at  Loss 
Sufficient  to  Entitle  Company  to  Relief. 

— In  passing  upon  exceptions  taken  to 
the  report  of  the  special  master  in 
Kings  County  [Gas]  Lighting  Company 
vs.  Nixon,  the  United  States  District 
Court  for  the  Southern  District  of  New 
York  has  asserted  that  even  if  a  period 
of  eighteen  months  when  conditions 
were  abnormal  was  insufficient  ex- 
perience on  which  to  fix  a  reasonable 
rate,  it  is  sufficient  to  show  that,  the 
existing  rate  was  confiscatory  where 
the  plant  was  operated  at  a  loss  during 
the  entire  period.     (268  Fed.   143.)* 

Responsibility  for  Injury  from  Guy 
Wire  Alongside  Public  Road. — In  Tan- 
ner vs.  Athens  Electric  Light  &  Power 
Company,  a  suit  brought  for  damages 
because  of  injuries  received  by  a  horse- 
man driving  cattle  along  a  public  road 
who  came  into  contact  .with  a  guy  wire 
of  the  company  said  lo  be  in  immediate 
proximity  to  the  road,  the  Court  of 
Civil  Appeals  of  Texas  found  that  if 
the  wire  was  so  situated  that  the  com- 
pany might  have  foreseen  by  the  ex- 
ercise of  reasonable  care  that  injury 
might  result  therefrom  unless  the  wire 
were  shielded,  the  company  was  negli- 
gent. The  horseman  was  not  confined 
to  the  traveled  part  of  the  road,  which 
had  no  sidewalks,  and  the  distance  of 
the  guy  wire  from  the  road  which  would 
free  the  company  from  responsibility 
and  also  the  question  of  the  company's 
negligence  were  for  the  jury.  (225  S. 
W.  421.) 

Order  of  Public  Service  Commission 
on  Its  Own  Motion  Void  and  Open  to 
Collateral  Attack. — According  to  a  de- 
cision of  the  New  York  Supreme  Court, 
Appellate  Division,  in  People  vs.  Mon- 
arch the  Public  Service  Commissions 
law  of  New  York,  although  authoriz- 
ing investigations  and  inquiries  by  the 
commission  on  its  own  motion,  does 
not  authorize  the  making  of  any  order, 
and  an  order  directing  a  railway  com- 
pany to  collect  only  a  single  fare  be- 
tween certain  points  was  without  juris- 
diction and  might  be  attacked  collater- 
ally in  a  prosecution  for  ejecting  a  pas- 
senger refusing  to  pay  an  additional 
fare.  The  commission's  jurisdiction 
over  the  public  utilities  coming  under 
its  regulatory  powers,  the  court  holds, 
applies  only  when  the  question  is  one 
of  reasonableness  of  fares  and  service, 
and  not  when  the  question  is  one  of 
law  as  to  the  fares  chargeable  by  a 
cai-rier  under  its  franchise.  (185  N.  Y. 
S.  5.) 

•The  left-hand  numbers  refer  to  the  vol- 
ume and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 


Cause  of  Fright  of  Horse  Ascribed 
to  Electric  Shock  Question  for  Jury. — 

Ordering  a  new  trial  in  Monfort  vs. 
Indianapolis  &  Cincinnati  Traction  Com- 
pany, where  the  trial  judge  had  di- 
rected a  verdict  for  the  defendant,  the 
Supreme  Court  of  Indiana  declared  that 
the  questions  of  negligence  and  of  the 
cause  of  the  fright  of  a  horse  alleged 
to  be  due  to  electricity  escaping  from 
a  rail  at  a  highway  crossing  on  the 
company's  interurban  railway  were 
matters  for  submission  to  the  jury. 
(128  N.  E.  842.) 

"Casual"  Employee  May  Not  Recover 
Under  Nebraska  Workmen's  Compen- 
sation Act. — In  finding  for  an  industrial 
company  sued  by  a  workman  injured 
in  unloading  coal  (Bridges  vs.  Lincoln 
Feed  &  Fuel  Company),  the  Supreme 
Court  of  Nebraska  pointed  out  that  by 
the  terms  of  the  workmen's  compen- 
sation act  of  that  state  its  benefits  did 
not  extend  to  "casual"  workmen,  the 
word  being  defined  in  the  act  to  mean 
"occasional,  coming  at  certain  times 
without  regularity,  in  distinction  from 
stated  or  regular."  A  laborer  not 
steadily  employed  but  engaged  by  the 
job  and  who  worked  at  intervals  for 
other  companies  as  well  as  :ror  the  de- 
fendant was  a  "casual"  employee. 
(179   N.   W.   1020.) 

State  Versus  Federal  Control  Where 
Nature  of  Action  Is  Equitable. — From 
the  decision  of  the  Supreme  Court  of 
North  Carolina  sustaining  the  lower 
court  in  the  issuance  of  a  mandamus 
to  compel  the  Southern  Power  Company 
to  continue  to  furnish  electricity  to  the 
North  Carolina  Public  Service  Com- 
pany at  Greensboro  and  High  Point 
(see  Electrical  World,  Dec.  25,  page 
1282)  a  dissenting  opinion  was  filed  by 
two  judges  which  contains  an  exhaus- 
tive discussion  of  jurisdiction  in  such 
suits  as  between  the  state  and  the  fed- 
eral courts.  This  dissenting  opinion, 
favoring  the  transfer  of  the  case  to  a 
United  States  court,  says:  "The  real 
nature  of  the  action  is  equitable — i.e., 
one  for  a  mandatory  injunction  instead 
of  a  proceeding  for  a  writ  of  manda- 
mus, as  the  distinction  is  recognized 
at  common  law,  in  the  light  of  which 
distinction  the  terms  of  the  acts  of 
Congress  conferring  jurisdiction  on  the 
federal  courts  must  be  construed.  Then, 
even  conceding  that  th°  state  court 
might,  under  the  code  of  practice  pre- 
vailing in  the  state,  award  the  plaintiff 
the  relief  sought  in  this  action  in  a 
proceeding  which  the  state  court  would 
permit  to  be  brought  and  described  as 
a  proceeding  for  a  writ  of  mandamus, 
the  federal  court  cannot,  upon  this 
ground  or  for  this  reason,  be  deprived 
of  its  jurisdiction  of  the  action  if 
jurisdiction  in  fact  exists  under  the 
acts  of  Congre~s.  .  .  .  Mandamus 
will  not  lie  unless  there  has  been  an 
actual  default  on  the  part  of  the  de- 
fendant, nor  will  it  ever  be  granted  in 
anticipation  of  an  omission  of  duty. 
This  proposition  of  law  is  based  upon 
a  fundamental  distinction  between  law 
and  equity  jurisprudence  and  is  uni- 
versally recognized  and  applied."  (104 
S.  E.  872.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  Mtilities 


Conditions  Governing  Permission  of 
Competition  in  Inadequately  Served 
Territory. — In  granting  a  certificate  of 
convenience  and  necessity  to  an  elec- 
tric company  to  operate  in  a  city  al- 
ready but  inadequately  served  by  an- 
other company  the  Missouri  Public 
Service  Commission  made  it  a  condi- 
tion that  the  applicant  should  file  a 
written  offer  with  the  commission  to 
purchase  the  electric  plant  of  the  ex- 
isting company  at  a  price  to  be  fixed 
by  the  commission. 

Powers  of  North  Dakota  Commis- 
sion.— The  sale  of  an  electric  plant  and 
property  in  North  Dakota  without  an 
order  from  the  Board  of  Railroad  Com- 
missioners is  void,  according  to  a  re- 
cent decision  of  the  board,  and  the 
vendors  are  guilty  of  violating  the  law. 
When  a  milling  company,  which  is  in- 
herently private  in  character,  desires 
to  enter  the  field  of  furnishing  a  pub- 
lic service  it  then  in  so  far  as  the  pub- 
lic service  is  concerned  comes  within 
the  jurisdiction  of  the  board. 

Valuation  Practice  of  North  Dakota 
Commission. — The  fair  present  value  of 
the  actual  physical  property  used  and 
useful  in  producing  utility  service,  and 
not  the  amount  of  the  investment,  is 
the  basis  upon  which  the  North  Dakota 
Board  of  Railroad  Commissioners  cal- 
culates rate  of  return.  In  valuing  the 
property  of  an  electric  company  the 
commission  made  an  allowance  of  12 
per  cent  for  overhead  expenses,  includ- 
ing engineering,  superintendence,  in- 
terest during  construction,  taxes  during 
construction,  fire  and  liability  insur- 
ance, small  omissions  of  inventory,  con- 
tingencies and  so  forth.  It  excluded 
from  consideration  the  value  of  a  serv- 
ice extension  no  part  of  the  cost  of 
which  had  been  paid  by  the  utility. 

Loose  Accounting  Methods  Con- 
demned.— In  passing  upon  an  applica- 
tio.'  from  the  Cottage  Grove  Electric 
Company  for  increased  rates,  the  Public 
Service  Commission  of  Oregon  con- 
demned emphatically  the  incomplete- 
ness of  the  data  and  records  furnished 
by  the  company  and  charged  that  the 
utility  had  been  "grossly  negligent  and 
delinquent  in  its  duty  in  the  making  out 
and  filing  of  its  annual  reports  to  this 
commission  and  in  its  accounting  sys- 
tem," declaring  that  the  record  was 
insufficient  to  warrant  the  commission 
in  making  an  order  fixing  rates  for 
lighting  and  power.  It  found,  however, 
as  the  result  of  its  valuation  proceed- 
ings, that  the  value  of  the  plant  for 
rate-making  purposes  is  $68,067,  and 
this  valuation  has  been  adopted  as  a 
basis  for  rate  making. 
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Men  of  the  Industry 

Changes  in  Personnel,  Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


J.  P.  Jollyman  has  been  promoted  to 
the  position  of  chief  of  the  division  of 
liydro-electric  and  transmission  engi- 
neering of  the  Pacific  Gas  &  Electric 
Company  from  that  of  engineer  of  elec- 


trical construction.  He  will  have 
charge  of  all  the  engineering  work  re- 
lating to  hydro-electric  stations,  sub- 
stations and  communication  and  trans- 
mission lines.  Mr.  Jollyman  was  born 
in  California,  Oct.  29,  1879,  and  after 
graduation  from  Stanfoi-d  University 
in  1903  was  employed  by  the  California 
Gas  &  Electric  Corporation  as  electri- 
cian. From  1909  to  1911  he  was  em- 
ployed by  the  Great  Western  Power 
Company  of  California  first  as  super- 
intendent of  the  Big  Bend  station, 
being  then  promoted  to  the  position  of 
electrical  engineer.  He  returned  to  the 
Pacific  Gas  &  Electric  Company  as  engi- 
neer of  electrical  consti'uction.  Mr. 
Jollyman  has  designed  some  of  the 
most  notable  of  the  hydro-electric  sta- 
tions of  the  Pacific  Gas  &  Electric 
Company  and  is  considered  to  be  one 
of  the  leading  electrical  engineers  on 
the  Pacific  Coast.  He  has  been  a  fre- 
quent contributor  to  the  technical  press 
and  has  taken  a  large  part  in  the  af- 
fairs of  electrical  associations  and  so- 
cieties. At  present  he  is  chairman  of 
the  San  Francisco  Section  of  the 
American  Institute  of  Electrical  Engi- 
neers. 

H.  C.  Deffenbaugh.  who  left  the  Em- 
pire State  Gas  and  Electric  Association 
ten  months  ago  to  take  up  important 
work  in  connection  with  a  survey  of  the 
water-power  possibilities  of  New  York 
State  under  the  direction  of  Col.  Wil- 
liam Barclay  Parsons,  has  returned  to 


the  association  to  take  up  his  duties  as 
engineer  and  assistant  to  the  secretary. 
Part  of  Mr.  Deffenbaugh 's  duties  will  be 
to  assist  gas  and  electric  companies  of 
New  York  State  in  relation  to  cost 
analyses,  preparation  of  rates  and 
schedules. 

John  Hunter,  who  was  chief  engi- 
neer of  the  Union  Electric  Light  & 
Power  Company,  St.  Louis,  from  1905 
to  1917,  will  return  to  St.  Louis  about 
Feb.  1  to  become  chief  engineer  of  the 
Heine  Safety  Boiler  Company.  Mr. 
Hunter  is  well  known  in  engineering 
circles  in  St.  Louis,  having  had  chai-ge 
of  designing,  constructing  and  oper- 
ating all  of  the  generating  stations  of 
the  Union  Electric  Company.  He  was 
closely  associated  with  Hugh  L.  Cooper, 
of  the  Mississippi  River  Power  Com- 
pany, in  building  the  hydro-electric 
plant  of  that  company  at  Keokuk,  Iowa. 
Ml'.  Hunter's  earlier  years  were  spent 
at  sea  as  an  engineer  officer,  and  dur- 
ing the  Spanish-American  War  he  was 
chief  engineer  of  the  St.  Paul  under 
Captain  Sigsbee.  After  the  war  he 
served  as  chief  engineer  officer  on  the 
same  vessel  until  he  went  to  St.  Louis 
in  1905.  In  1917  he  was  called  East 
by  the  government  to  assist  in  ship- 
building and  was  first  detailed  as  gov- 
ernment representative  in  charge  of  the 
Submai-ine  Boat  Company  and  after- 
ward transferred  to  the  Standard 
Shipbuilding   Corporation  at   Shooter's 


Frank  Conrad,  consulting  engineer  of 
the  Westinghouse  Electric  &  Manufac- 
turing Company,  who  has  been  ap- 
pointed assistant  chief  engineer,  has 
been  connected  with  that  company  for 
almost  thirty  years.  One  of  the  most 
important  early  developments  in  which 
he  was  engaged  was  the  design  of 
alternating-current  measuring  instru- 
ments. Here  his  shop  experience  on 
construction  of  the  Shallenberger 
ampere-hour  meters  and  his  experience 
with  arc-lamp  mechanisms  served  him 
well.  About  this  time  the  early  work 
of  Shallenberger  on  induction  instru- 
ments was  in  progress.  A  feeding 
mechanism    requirement    for    an    alter- 


Island,  New  York.  While  in  charge 
there  he  has  built  twenty-five  cargo 
vessels,  two  mine  sweepers  and  two 
passenger  vessels,  and  four  oil  tankers 
under  his  supervision  are  nearing  com- 
pletion. 


nating-current  arc  lamp  suggested  to 
Mr.  Conrad  the  idea  of  using  an  "in- 
duction-type" or  eddy-current-operated 
disk  for  an  arc-lamp  feed.  This  led 
directly  to  the  original  conception  of 
the  disk-type  induction-indicating  alter- 
nating-current voltmeters  and  amme- 
ters and  the  original  "round-type" 
Westinghouse  watt-hour  meter,  which 
he  designed  and  brought  out  in  1897. 
During  the  war  Mr.  Conrad  devoted 
much  time  to  the  development  of  radio 
apparatus  for  the  Navy  and  War  De- 
partments. The  airplane  radio  appara- 
tus which  he  developed  was  extensively 
used  in  France. 

P.  B.  Sawyer,  vice-president  of  the 
Lehigh  Power  Securities  Corporation, 
which  controls  the  Lehigh  Valley  Tran- 
sit Company,  has  been  elected  presi- 
dent of  the  Lehigh  Valley  Transit 
Company,  AUentown,  Pa.,  to  succeed 
Harrison  R.  Fehr.  Mr.  Sawyer  has  been 
a  vice-president  and  dii-ector  of  the  Le- 
high Valley  Transit  Company  and  its 
subsidiaries  for  three  years.  He  will 
continue  to  reside  in  New  York. 

Dr.  W.  R.  Whitney,  director  of  the 
research  laboratory  of  the  General 
Electric  Company,  Schenectady,  N.  Y., 
was  awarded  the  Perkin  medal  on  Jan. 
14  by  the  American  Section  of  the  So- 
ciety of  Chemical  Industry.  This  medal 
was  given  in  recognition  of  the  many 
inventions  through  which  Dr.  Whit- 
ney has  applied  chemistry  to  the  serv- 
ice of  mankind. 
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Robert  E.  Horton,  Hai-ry  Barker 
and  Robert  C.  Wlieoler  have  become  as- 
sociated, under  the  firm  name  of  Hor- 
ton, Barker  &  Wheeler,  to  continue  the 
consulting:  enKineering  practices  for- 
merly carried  on  under  the  names  of 
Robert  E.  Horton,  consulting-  hydraulic 
engineer,  Albany,  N.  Y.,  and  Harry 
Barker  and  Robert  C.  Wheeler,  engi- 
neers. New  York  City.  The  new  firm 
will  have  its  headquarters  in  Albany, 
with  offices  in  New  York  and  Harris- 
burg,  Pa.,  and  an  engineering  labora- 
tory at  Voorheesville,  N.  Y.  It  will 
specialize  in  power  development  and 
transmission,  water  supply,  sewerage 
and  sewage  disposal,  public  utility 
rates  and  valuation. 

T.  H.  Bibber  has  severed  his  connec- 
tion with  the  Duplex  Lighting  Works  of 
the  General  Electric  Company  to  be- 
come sales  engineer  for  the  Triangle 
Conduit  Company,  Inc.,  Brooklyn,  N.  Y., 


T.  H.  BIBBER 


in  charge  of  the  merchandising  of  the 
wiring  specialties  made  by  that  com- 
pany. 

Harry  W.  Osgood  has  been  appointed 
plant  engineer  of  the  Fore  River  woi'ks 
of  the  Bethlehem  (Pa.)  Shipbuilding 
Corporation,  Ltd.,  at  Quincy,  Mass.,  in 
accordance  with  the  establishment  of 
a  policy  of  decentralizing  the  engineer- 
ing of  the  various  plants  of  the  com- 
pany. Mr.  Osgood  was  formerly  elec- 
trical engineer  of  the  company,  with 
headquarters  at  Bethlehem.  He  was 
graduated  in  the  electrical  engineering 
course  from  the  Worcester  (Mass.) 
Polytechnic  Institute  in  190.'J  and  for 
about  a  year  was  employed  by  the  J. 
G.  White  Engineering  Corporation,  New 
York.  He  then  joined  the  engineering- 
staff  of  Stone  &  Webster,  with  head- 
quarters at  Boston,  and  remained  there 
until  September,  1917,  when  he  was 
appointed  electrical  engineer  of  the 
American  International  Shipbuilding 
Corporation,  with  headquarters  at  Hog 
I.sland  shipyard,  having  charge  of  the 
electrical  work  at  this  establishment. 
In  the  fall  of  1919  Mr.  Osgood  became 
connected  with  the  Bethlehem  com- 
pany. 


C.  H.  Minor,  general  manager  of  the 
(;hina  Electric  Company,  one  of  the 
Western  Electric's  foreign  subsidiaries, 
has  been  decorated  by  the  President  of 
the  Republic  of  China  with  the  Chia-ke 
(Excellent  Crop)  decoration  of  the 
fourth  class.  The  award  was  issued 
by  Kuo  Isu-Yun,  chief  of  the  bureau 
of  appointments.  It  was  given  in  rec- 
ognition of  the  assistance  which  the 
(^hina  Electric  Company  has  been  able 
to  render  to  the  government  of  the 
Chinese    Republic. 

P.  T.  Carey,  engineer  of  the  China 
Electric  Company,  who  was  presented 
with  an  honorary  medal  by  the  Chinese 
government  last  spring  for  his  co-oper- 
ation with  the  bureau  of  communica- 
tions of  the  republic,  has  been  further 
honored  by  being  appointed  honorary 
technical  adviser  to  the  Chinese  gov- 
ernment's electrical  testing  bureau.  The 
testing  bureau  is  in  its  infancy,  but  it 
has  prepared  elaborate  plans  for  the 
future.  , 

Daniel  M.  Luehrs  has  establish -d  the 
Daniel  M.  Luehrs  Company,  with  offices 
and  laboratories  at  Cleveland,  Ohio.  A 
specialty  will  be  made  of  industrial 
engineering  in  all  its  phases.  The 
company's  laboratories  will  be  in 
charge  of  C.  A.  Breed,  a  metallurgist 
formerly  with  the  General  Electric 
Company.  H.  W.  Hough,  formerly  chief 
electrical  engineer  of  the  Cleveland 
Electric  Illuminating  Company,  will 
have  charge  of  the  company's  electri- 
cal work. 

J.  H.  Libbey,  until  recently  electri- 
cal engineer  Eastern  Massachusetts 
Street  Railway,  has  joined  the  organ- 
ization of  H.  M.  Haven  &  Wm.  W. 
Crosby,  engineers  and  architects,  with 
offices  at  40  Court  Street,  Boston.  Mr. 
Libbey  is  widely  known  in  electrical 
circles  in  New  England.  He  was  grad- 
uated in  mechanical  engineering  in  1898 
from  the  Lawrence  Scientific  School  of 
Harva'-d  University,  and  for  a  time  was 
employed  by  the  Bethlehem  Steel  Com- 
pany, Bethlehem,  Pa.,  in  connection 
with  high-speed  tool-steel  development 
work  under  F.  W.  Taylor.  For  four 
years  he  was  in  the  engineering  or- 
ganization of  Westinghouse,  CTiurch, 
Kerr  &  Company  at  New  York  and 
Boston,  and  his  early  work  included 
power-plant  development  and  construc- 
tion on  the  Boston  &  Northern  Street 
Railway.  ■  During  the  period  of  design 
and  construction  of  the  electrified  zone 
of  the  New  York,  New  Haven  &  Hart- 
ford Railroad  Mr.  Libbey  was  assistant 
electrical  engineer  under  W.  S.  Mur- 
ray, and  he  i-esigned  from  this  post 
to  join  the  engineering  organization  of 
Stone  &  Webster  at  Boston.  He  con- 
tinued with  this  firm  for  seven  years, 
his  work  embracing  a  variety  of  engi- 
neering problems,  including  central- 
station  and  power-plant  work,  trans- 
mission and  appraisals.  For  the  last 
seven  years  he  has  been  electrical  engi- 
neer for  the  Bay  State,  now  the  East- 
ern Massachusetts,  system.  He  had 
entire  charge  of  the  power  supply  on 
that  property  following  the  resigna- 
tion of  0.  F.  Bancroft. 


H.  J.  Moyer,  who  has  represented  the 
Yarnall-Waring  Company,  maker  of 
power-plant  devices,  and  the  Nelson 
Valve  Company  in  the  Chicago  territory 
for  several  years,  has  severed  his  con- 
nection with  the  Nelson  Valve  Company 
and  will  represent  the  Yarnall-Waring 
Company  exclusively  in  that  territory 
as  district  manager. 

H.  L.  Ball  has  been  appointed  sales 
manager  of  the  Requa  Electrical 
Supply  Company,  Rochester,  N.  Y.  For 
the  last  three  years  Mr.  Ball  has  been 
sales  manager  of  the  Rochester  (N.  Y.) 
Electric  Supply  Company.  Previous  to 
that  he  was  with  the  Westinghouse 
Electric  &  Manufacturing  Company  in 
a  sales  and  engineering  capacity. 

B.  S.  Manuel,  heretofore  manager  of 
the  appliance  section  of  the  supply  de- 
partment of  the  Westinghouse  Electric 
&  Manufacturing  Company  at  Mans- 
field, Ohio,  has  resigned  to  become  gen- 


eral manager  of  the  Electric  Railway 
&  Manufacturers'  Supply  Company,, 
electrical  jobber  in  San  Francisco. 

David  Moore,  commercial  agent  of 
the  El  Paso  (Tex.)  Electric  Company, 
has  been  transferred  to  Galveston,  Tex., 
as  manager  of  the  sales  department  of 
the  Galveston  Electric  Company. 

Hugh  A.  Brown  has  been  appointed 
sales  manager  of  the  Electro  Dynamic 
Company,  Bayonne,  N.  J.,  and  will  have 
charge  of  the  marketing  of  its  motors 
and  generators.  Mr.  Brown  has  had 
an  extended  experience  in  sales  work, 
having  been  connected  with  the  Crocker- 
Wheeler  Company  and  the  Burke  Elec- 
tric Company  in  the  marketing  of  their 
l)roducts. 

J.  L.  McQuarrie,  assistant  chief  engi- 
neer of  the  laboratories  of  the  West- 
ern Electric  Company  at  46,'5  West 
Street,  New  York  City,  who  has  just 
returned  from  the  Orient,  was  decor- 
ated by  the  Emperor  of  Japan  before 
he  sailed.  He  also  received  the  order 
of  the  Rising  Sun,  fifth  class,  in  rec- 
ognition of  his  services  in  the  tele- 
phone engineering  field  and  the  aid  he 
has  rendered  in  the  development  of 
Japanese   transmission   progress. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Leniency  in  Collections  May  Have 
Its  Advantages 

ALTHOUGH  the  bottom  has  apparently  di'opped  out  of 
•ii.  things  and  sales  for  the  most  part  are  being  made  from 
accumulated  stocks,  American  business  and  industry  are 
solvent.  True,  failures  are  on  the  increase — have  been  so 
as  a  matter  of  fact  ever  since  the  beginning  of  1920 — still 
they  are  by  no  means  commensui'ate  with  ths>  depressed  con- 
dition of  business.  Business,  in  other  words,  is  better  able 
to  absorb  a  loss  than  ever  before. 

Still,  that  is  no  indication  that  the  surplus  in  the  safe 
is  limitless.  It  is  probably  true  that,  except  for  the  inevi- 
table fevif,  the  business  of  the  country  is  strong  enough  to 
weather  a  period  of  dullness.  There  is  some  doubt,  however, 
that  industry  can  continue  to  keep  its  head  above  water  and 
still  pay  all  its  debts  promptly. 

Failures  are  increasing.  According  to  Dun's  they  were 
$30,000,000  in  the  first  quarter  of  1920,  $57,000,OOo"  in  the 
second  quarter,  $80,000,000  in  the  third  quarter,  and  $129,- 
000,000  in  the  last  quarter.  During  the  month  of  January 
the  reports  have  indicated  that  there  is  no  lessening  of  the 
upward  trend. 

This  was  to  be  expected,  but  the  curve  can  be  greatly 
flattened,  business  strengthened,  money  made  easier  and 
new  business  stimulated  if  only  the  large  producers  will 
not  be  too  pressings  at  this  time  in  their  demands  for  settle- 
ment. 

Standardization  of  Wasliing-Machine 
Motors 

IT  IS  utterly  impossible  for  all  washing-machine  motors 
made  by  different  manufacturers  to  have  uniform  phys- 
ical characteristics  even  for  the  same  horsepower  ratings, 
but  about  60  per  cent  of  the  delays  in  getting  out  any 
specific  shipment  of  washing-machine  motors  could  be 
eliminated  if  the  shaft  extension  were  adopted  of  a  standard 
size,  length  and  flat. 

This  conclusion  was  arrived  at  by  a  committee  of  the 
American  Washing  Machine  Manufacturers'  Association 
working  in  conjunction  with  a  committee  from  the  Electric 
Power  Club.  The  recommended  dimensions  of  the  standard 
shaft  extension  are  ^-in.  diameter,  1.5-in.  length  and 
a    flat   running   the   entire    length   of    the    extension.      The 


committee  of  the  Power  Club  also  recommends  that  any 
motor  manufacturers  contemplating  a  change  in  design 
.should  get  in  touch  through  the  American  Washing  Machine 
Manufacturers'  Association  committee  with  the  Power  Club 
committee,  which  will  gladly  advise  with  them  to  the  end 
that  eventually  standard  motors  may  be  produced. 

However,  the  standard  base  contemplated  for  the  largest 
and  smallest  quarter-horsepower  washing-machine  motors 
proved  impracticable  for  mechanical  reasons.  It  also  had 
the  additional  objection  that  in  order  to  accommodate  the 
largest  motor  the  shaft  height  would  have  to  be  31  in., 
which  would  mean  that  about  85  per  cent  of  the  motor 
manufacturers  would  have  to  change  the  method  of  their 
motor  mounting. 

Comparative  British  and  United  States 
Exports  for  Nine  Months 

AN  interesting  comparison  is  given  in  the  accompanying 
■l\.  table  made  up  from  figures  published  by  Beama  giving 
exports  of  electrical  materials  from  the  United  Kingdom 
during  the  first  nine  months  of  1920  and  from  returns  of 
the  Bureau  of  Foreign  and  Domestic  Commerce  giving 
the  nine  months'  figui"es  on  expoi'ts  from  the  United  States 
of  electrical  articles  similar  to  those  exported  by  the  United 
Kingdom  and  to  the  same  countries. 

The  exports  from  the  United  Kingdom  are  given  in 
dollars,  based  on  the  equivalent  of  $3.50  for  each  pound 
sterling. 

One  of  the  outstanding  features  in  British  trade  appears 
in  the  exports  to  India.  This  country  has  taken  more 
batteries,  generators,  motors,  switchboards  and  control  than 
any  of  the  other  countries  listed,  and  the  countries  listed  are 
those  whi  'i  provide  the  most  important  outlets  for  electrical 
goods.  In.lia  was  second  in  meters  and  measuring  instru- 
ments and  third  in  receipt  of  static  transformers. 

It  would  be  expected  that  Canada  would  use  the  United 
States  as  a  market  rather  than  Great  Britain.  Australian 
figures  show  her  receipts  from  the  States  to  be  bigger  than 
from  Great  Britain,  and  New  Zealand  the  same,  while 
British  South  Africa  apparently  is  about  evenly  divided  in 
its  patronage.  The  European  countries,  Belgium,  France, 
Spain,  Italy  and  Norway,  are  buying  more  from  the  United 
States  than  tliey  are  buying  from  their  nearer  manufacturer, 
ir  seems. 


COMPARATIVE  EXPORTS  OF  ELECTRICAL  APPARATUS  FROiM 

THE  UNITED  STATES  AND  GREAT  BRITAIN 

FOR 

FIRST 

MXE  MONTHS  OF   1920 

Switch- 

Rheostats, 

boards 

Controllers 

. Batteries 

Dvnamos  and 

Meters  and ■ 

. Motors . 

. — Transformers — . 

Switches, 

Control 

(ipnerntors 

We.a.suring 

Instruments 

(Static) 

Accessories, 

Great 

V.  ti. 

;t.  Britain 

V.  S.        ( 

t.  Britain 

U.S. 

Gt.  Britain 

U.  S. 

Gt.  Britain 

V.   S. 

Gt.  Britain 

U.S. 

Britain 

Br.  So.  Africa.. 

.  $197,591 

$80,800 

$35,798 

$65,700 

$27,009 

$70,000 

$175,518 

$129,400 

$20,811 

$18,600 

$42,450 

$25,600 

Argentina 

.    296,881 

46.500 

42,862 

15,800 

47,117 

25,800 

182,431 

39,400 

88,317 

5,150 

24,728 

43.200 

Australia 

.    228,213 

81,400 

1.8.398 

56,200 

54  S53 

83,000 

435,563 

271,000 

143,944 

51,000 

175,844 

59,750 

Belgium 

13,245 

17,000 

5J.590 

48,700 

23.689 

44,009 

455,170 

173,000 

592.517 

92,800 

48.018 

16,900 

Brazil 

.     »3«,b35 

34,000 

112,387 

38,500 

84.587 

29,000 

282,958 

28,200 

140,314 

15,500 

370,928 

7.620 

Canada 

.1,486,175 

10,950 
2,640 

415,630 
40,028 

14,600 
8,780 

483.577 
14,177 

12,900 
11,300 

1,776,098 
89,480 

27,000 
26,950 

822,308 
22.087 

94,961 
56,816 

3,500 

Chile 

.       41,511 

2,24(1 

China 

82.217 

15,540 

633,565 

30,200 

113.417 

71,600 

402,242 

55,200 

154,546 

207,044 

41,800 

France 

.     108,188 

7,630 

545,397 

33,300 

43,350 

53,500 

485,650 

163,800 

72,852 

11,050 

27,670 

14,500 

17,564 

35,000 

93,079 

4,180 

i  1,343 

19,800 

29,587 

147,000 

41,502 

4,280 

14,761 

7,950 

British  India. . 

.     189,413 

318,000 

352.302 

205,000 

14,685 

15£.,400 

398,966 

685,000 

98,593 

32,800 

270,913 

242,000 

Italy 

4,586 

5,920 

180,426 

12,640 

79.134 

170,000 

302,582 

95,000 

48,125 

26.056 

8.100 

.     129,143 

8,080 

956,673 

12.900 

325,177 

63,500 

935,731 

32,500 

195,655 

391,195 

4,160 

.     127,254 

28.300 

27,493 

16.550 

34,256 

47.500 

183,118 

53,200 

78,354 

6,380 

47,844 

6,380 

Norway 

72,121 

21,850 

20,356 

12,700 

9,651 

7,860 

41,683 

18,800 

115,279 

25,700 

64,795 

1,150 

Spain 

.     156,333 

17,300 

59,097 

45,500 

39,578 

42,500 

359,155 

104,200 

833,516 

470 

195,380 

7,880 

United  States. 

22,300 

15,360 

9,700 

1,550 

, 

450 

Great  Britain. 

.    264,035 

90,035 

156,185 

722,345 

108,970 

13,941 
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Station  Arrester  Deliveries  Under 
Two  Months 

WITH  shipments  of  the  .station  type  of  lighting  arrest- 
eis  running  up  around  four,  six  and  even  eight  weeks, 
depending  upon  the  type  of  arrester  and  on  the  manufac- 
turer, it  does  not  seem  to  be  too  early  to  consider  the  advisa- 
bility of  placing  orders  for  delivery  and  installation  before 
the  spring  storms  may  be  expected  to  set  in.  Parts  for 
repair  purposes  and  for  replacements  require  virtually  the 
same  length  of  time. 

Buying  has  not  been  heavy  for  this  equipment,  but  already 
many  stations  have  made  known  their  needs  and  are  await- 
ing shipment.  Other  stations  are  still  behind  and  run  a 
chance  of  having  their  equipment  held  up  by  longer  deliver- 
ies if  they  put  off  their  ordering  until  the  factories  begin 
to  fill  up  their  production  capacity.  There  is  reported  a 
shortage  in  high-voltage  porcelain  for  use  with  lightning 
arre.sters  of  the  station  type,  and  this  is  not  surprising 
when  the  long  deliveries  of  regular  high-tension  insulators 
are  considered.  , 

Copper  Price  Below  Ten  Years' 
Pre- War  Average 

FROM  the  accompanying  curve,  prepared  from  figures 
compiled  by  the  Engineering  and  Mining  Joional,  there 
is  shown  very  clearly  the  course  taken  by  copper  during 
the  year  just  passed.  These  figures  give  the  average  price-s 
for  each  month  of  electrolytic  copper  f.o.b.  refinery.  The 
present  spot  market  is  quite  inactive,  and  producers  are 
holding  at  a  nominal  price  of  12.75  cents. 

On  all  sides  is  heard  the  criticism  that  prices  of  mate- 


From  some  quarters  comes  the  report  of  a  shortage  of 
certain  of  the  raw  materials,  even  to  the  extent  that  the 
mills  are  now  unable  to  run  full  time  under  present  orders. 
A  few  back  orders  are  still  to  be  filled.  No  chance  of  a 
price  recession  is  seen  in  the  near  future,  according  to  the 
manufacturers.  While  from  some  quarters  knobs,  .tubes  and 
cleats  can  be  .shipped  from  stock  in  not  too  great  amounts, 
in  other  quarters  tubes  are  taking  from  four  to  six  weeks 
to  ship.  Knobs  and  cleats  are  generally  in  fair  stock. 
Low-voltage  insulators  can  be  had  on  shipments  ranging 
around  thirty  to  forty  days. 
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rials  are  far  above  pre-war  prices.  Copper  is  now  quoted 
well  below  the  average  of  the  ten  years  before  the  war, 
which  was  approximately  15  cents,  delivered.  Indications 
seem  to  point  to  a  slowly  advancing  price.  Improvements  in 
foreign  exchange  are  expected  to  assist  buying  greatly. 
Manufacturers  who  expect  to  build  up  rpp-dly  a  future 
irade  by  lower  costs  must,  it  would  appear,  insure  them- 
selves against  higher  cost  of  raw  materials  by  taking  advan- 
tage of  rock-bottom  prices.  There  are  many  indications  to 
encourage  the  belief  that  copper  is  now  lower  than  it  will  be 
at  any  other  time,  certainly  during  the  coming  year. 


Long  Shipments  in  Porcelain  Predicted 

THE  low-voltage  porcelain  market  has  been  one  of  the 
longest  to  hold  in  a  stable  position,  and  even  now,  as 
far  as  can  be  learned,  has  shown  only  one  instance  of  a 
price  reduction,  and  that  is  a  5  per  cent  drop  in  a  line  of 
special  porcelain.  Buying  of  knobs,  tubes  and  cleats  is 
rather  quiet,  and  the  market  for  special  porcelain  for  parts 
of  other  electrical  apparatus  is  in  the  same  state.  At  the 
same  time,  there  is  an  endeavor  among  certain  poi'celain 
manufacturers  to  get  in  enough  special  porcelain  business 
to  tide  over  until  the  standard  lines  open  up  again. 

In  some  quarters  there  is  a  certain  amount  of  standard 
porcelain  being  made  up  for  stock  against  the  day  when 
the  building  industry  shall  again  make  its  demands  for 
wiring  materials,  and  quick  shipments  will  prove  of  much 
value.  In  view  of  the  building  which  porcelain  makers  see 
in  the  offing,  their  advice  to  the  trade  is  to  get  in  requisi- 
tions sufficiently  far  in  advance  to  permit  of  manufacturing 
before  the  need  actually  becomes  acute.  Failure  to  do  this, 
it.  is  pointed  out,  will  certainly  result  in  long  and  unsatis- 
factory deliveries  once  the  urgency  is  apparent. 


Lamp  Companies  Operating  on  a 
Four-Day-Week  Basis 

IN  LINE  with  what  is  reported  to  be  a  general  stock- 
reducing  policy,  the  mazda  lamp  companies  are  operating 
on  a  basis  of  four  days  a  week.  Under  present  conditions 
of  business  the  companies  feel  that  only  as  light  stocks  as 
can  be  carried  safely  should  be  accumulated,  and  in  order 
to  eliminate  as  far  as  possible  the  necessity  for  discharging 
workers,  the  shorter  week  has  been  adopted.  The  manu- 
facturers expect  it  to  be  only  temporary,  however,  possibly 
only  three  weeks  or  so.  Orders  in  general  have  fallen  off, 
although  December  has  been  reported  a  heavy  month.  All 
new  building  operations  at  the  Fort  Wayne  works  of  the 
Edison  Lamp  Works  have  been  discontinued  temporarily. 


The  Metal  Market  Situation 

FOLLOWING  the  firmer  tone  which  developed  in  the 
copper  market  over  the  first  two  or  three  weeks  of  the 
year,  a  reaction  has  recently  set  in.  Buying  interest  has 
now  almost  entirely  ceased  and  a  weaker  tone  to  prices  is 
evident.  Export  orders,  which  were  recently  being  booked 
at  a  substantial  rate,  have  fallen  off  too.  Producers  are 
now  offering  electrolytic  copper  at  12.75  cents  delivered  for 
prompt  shipment  and  13  cents  over  the  first  quarter.  The 
coming  sale  of  48,000,000  lb.  of  surplus  brass  cartridge  cases 
by  the  government  is  felt  to  have  a  depressing  effect  upon 
buyers.  The  outside  market  is  quiet  with  but  little  copper 
offered,  as  producers  are  now  the  cheapest  sellers.  Stand- 
ard spot  copper  under  a  weak  market  declined  more  than 
£2  10s.  at  London,  to  £67  15s.  during  the  fortnight.  This 
is  the  lowest  price  touched  in  London  since  1915. 

The  market  for  lead  is  quiet  at  present,  prices  remaining 
unchanged.  Little  buying  interest  in  zinc  is  evident,  the 
market  being  dull  and  easy  in  tone  with  a  fractional  decline 
in  the  price  of  spot  metal. 

The  scrap  market  continues  lifeless.  Some  of  the  dealers 
are  buying  metals  not  because  there  is  any  great  demand 
for  scraps,  but  probably  to  hold  for  a  rise  in  price,  realizing 
the  bottom  prices  at  which  most  metals  now  stand.  Some 
of  the  smaller  brass  foundries  are  buying  here  and  there, 
but  the  brass  industry  is  quiet.  One  of  the  brass  companies 
has  just  decided  to  pass  its  dividend  on  common  stock  until 
manufacturing  and  general  business  conditions  are  more 
settled  in  the  brass  industry. 


NEW  YORK  METAL  MARKET  PRICES 


Copper 

London,  standard  spot. 


Prime  Lake 

Electrolytic 

Casting 

Wire  base 

Lead,  trust  price 

Antimony 

Miekel,  ingot .  .  . . 

Sheet  zinc,  f.o.b.  smelter: 

Zinc,  spot 

Tin 

Alumiuum,  98  to  99  per  cent. 


—Jan    18.  1921^  —Jan   25.  1921— 

£         s      d  £         ,.        d 

70        7     6  67       0         0 

Cents  per  Pound  Centa  per  Pound 

13  75  13,50 

13  00    13   I2J  12  75 

12  75  12.50 

15  75  15,75 

4  75  4.75 

5  10  5  37i 


43  00 

43  00 

11    50 

II    50 

5  95 

5.76   5  80 

35  00 

32  75 

28  30 

28  30 

Heavy  copper  and  wire. 

Tirass,  heavy 

lirasa,  light      

Lead,  heavy  .        .    .    , 
Zine,  oldarrap 


OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

n   00-11.25  1 1. 00-1 1   25 

6   00-  6,50  6.00-   6    50 

4  00"  4.50  4,00-  4  50 

3  75-  4,00  3.75-  4  00 

3  00-3.25  3  00-  3  25 
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The  Week 

IN  TRADE 

Prices   When   Quoted    Are   Those    Prevailing   at   the 

Opening  of  Business  on   Monday   of  This   Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


FROM  one  and  another  part  of  the  country  come  the 
faintest  signs  that  the  times  are  beginning  to  turn — 
not  that  any  great  increase  of  business  is  reported,  but 
the  traces  of  better  business  are  apparent.  This  is  still 
the  dull  season  in  other  places,  and  it  is  rather  expected 
to  be  so. 

Stocks  as  a  whole  are  sufficient  for  all  present  demands 
and  in  many  instances  are  a  little  too  high  for  comfort. 
Still,  there  is  little  evidence  of  real  slashing  in  the  general 
wiring  line.  Price  recessions  on  the  part  of  manufacturers 
have  about  stopped  for  the  moment. 

Credit  conditions  remain  as  before,  but  with  constant 
application  collections  are  coming  in  in  no  less  degree.  While 
many  automotive  plants  have  begun  operation  again,  some 
steel  plants  and  others  in  the  electrical  industry  have  cur- 
tailed a  bit.  There  is  more  labor  in  the  West  and  Middle 
West  than  there  is  work  to  do.  Car  loadings  are  decreasing, 
and  railroad  yards  and  shops  are  releasing  men. 


NEW  YORK 

Here  and  there  appears  a  glimmer  of  brighter  times  in 
the  prevailing  gloom  of  the  market,  but  trade  as  a  whole 
is  naturally,  and  perhaps  rightfully,  loath  to  put  too  much 
trust  in  these  "signs."  This  week,  for  instance,  one  of  the 
largest  jobbing  houses  in  the  country  reports  a  general 
slight  improvement  in  sales.  Another  large  house  reports 
a  good  volume  of  business.  Elsewhere,  however,  trade  for 
the  week  continues  on  the  same  quiet  plane  as  heretofore. 

Prices,  temporarily  at  least,  are  somewhat  steadier  in  so 
far  as  manufacturers  are  concerned,  and  no  further  reduc- 
tions are  reported  this  week.  The  price  situation,  however, 
is  the  bone  of  much  contention  among  jobbers  and  retailers. 
Competition  is  of  the  very  keenest  sort,  and  price  cutting  is 
rather  freely  resorted  to  by  many  houses.  In  an  attempt  to 
help  stabilize  prices  several  appliance  and  washing-machine 
manufacturers  are  reported  to  have  guaranteed  prices  for 
periods  varying  from  three  to  five  months. 

Stocks  on  many  of  the  staple  lines  are,  on  the  whole, 
larger  than  jobbers  would  like  to  see,  despite  the  fact  that 
virtually  no  goods  have  been  on  order  for  some  time.  Col- 
lections have  not  changed  materially  and  still  remain 
unfavorable. 

Heaters.— Recent  cold  weather  has  helped  move  supplies 
to  some  extent,  but  the  general  demand  is  not  very  good. 
The  price  of  the  Majestic  heater  was  dropped  from  $12.30 
to  $12,  effective  Dec.  22.  Price  cuts  are  being  freely  made 
by  retailers  as  stocks  are  quite  large. 

Conduit. — Demand  is  light  and  the  supply  plentiful.  In 
2,500-ft.  quantities  the  price  of  ^-in.  black  ranges  from  $70 
to  $79  and  the  price  of  1-in.  black  from  $137  to  $155  per 
1,000  ft. 

Flexible  Armored  Conductor.— Stocks  are  more  than  ade- 
quate for  the  light  demand.  Competition  among  sellers 
is  keen,  at  prices  ranging  from  $61  to  $66  per  1,000  ft.  for 
No.  14  two-wire,  double-strip. 

Rubber-Covered  Wire. — Supplies  are  held  down  to  a  fairly 
normal  level  under  the  light  buying.  Prices  are  nominal 
as  quotations  are  more  or  less  readily  shaded.  In  10,000-ft. 
lots,  jobbers  quote  No.  14  from  $7.95  to  $9  per  1,000  ft. 

Tape. — A  plentiful  supply  is  on  hand,  but  demand  is  weak. 
In  100-lb  lots  friction  tape  is  quoted  from  45  to  54  cents  and 


rubber  from  41  to  45  cents  per  pound,  depending  upon  the 
grade  and  manufacturer. 

Lamp  Cord. — A  few  jobbers  report  fair  sales  in  small 
lots,  but  general  buying  is  weak  and  stocks  are  large.  The 
price  of  No.  18  twisted  in  500-ft.  quantities  ranges  from 
$20  to  $26  per  1,000  ft. 

Vacuum  Cleaners. — One  of  the  large  department  stores 
last  week  offered  a  sale  of  500  cleaners  of  a  well-known 
make,  which  lists  for  $52,  at  $27.75  each,  a  reduction  of 
about  47  per  cent. 

Lamps. — Although  curtailed  operation  of  some  manu- 
facturers' plants  would  seem  to  indicate  a  lessening  demand, 
jobbers  in  this  territory  report  that  sales  continue  good  with 
no  let-up  in  sight.     The  supply  is  favorable. 


CHICAGO 


Several  things  happened  during  the  past  week  to  accentu- 
ate and  prolong  the  uncertainty  which  is  felt  in  Chicago  in 
regard  to  the  immediate  future  of  business.  The  indictment 
of  many  union  heads,  contractors  and  woodworking-mill 
owners  under  the  Sherman  act  for  restraint  of  trade,  alleged 
to  have  added  many  millions  to  the  cost  of  building  in 
Chicago  in  the  past  six  years,  is  the  most  important  one. 
No  improvement  is  noted  in  the  volume  of  building  per- 
mits issued.  Eliminating  the  three-million-dollar  permit 
mentioned  last  week,  the  average  for  the  past  fifteen  weeks 
has  been  $650,000,  compared  with  an  average  of  $1,450,000 
a  week  for  the  same  period  in  the  last  ten  years.  Permits 
now  being  issued  are  confined  almost  exclusively  to  alter- 
ations, repairs  or  small  garages  and  other  structures  of 
that  general  kind.  The  universal  sentiment  expressed 
among  prospective  builders  is  an  intention  to  wait  and  see 
what  the  next  few  weeks  will  bring  forth  in  the  matter 
of  prices  and  labor  costs.  A  conference  of  building-material 
men  held  here  this  week  at  the  call  of  the  lumber  interests 
passed  a  resolution  calling  for  a  general  reduction  of  build- 
ing costs. 

The  announcement  on  the  part  of  the  Pennsylvania,  Balti- 
more &  Ohio,  Erie  and  Chicago  &  Alton  railroads  that  sharp 
reductions  are  to  be  put  into  immediate  effect  in  the  number 
of  men  employed  presages  decreased  buying  power  in  the 
community.  On  the  other  hand,  certain  of  the  steel  plants 
which  had  closed  are  resuming  operations  and  nearly  all  of 
the  Detroit  automobile  plants  are  resuming.  Reductions 
in  pay  have  been  accepted  by  the  employees  of  several  large 
concerns  in  Chicago. 

In  the  electrical  market  prices  remain  unchanged  in  gen- 
eral,  and   business   is   very   quiet.     Retailers,   even   though 
stocks  are  low,  are  refusing  to  stock  up  until  convinced  that 
prices  will  be  no  lower.    Contractors,  because  of  the  building 
slump,  have  little  to  do  and  contractor-dealers  are  therefore 
'  having   a   quiet  time.     Inquiry   in   all    lines    is   active,   but 
'  it  seems  to  be  caused  largely  by  curiosity   or  a  desire  to 
establish    values    in    figuring    inventories.      Collections    are 
J  hard  and  reported  as  ranging  around  sixty  days. 

Electric  Signs. — Standard  sign  units  are  unchanged  in 
price,  but  cost  of  installation  is  slightly  reduced  on  account 
of  the  decrease  in  certain  material  prices.  Many  forms  of 
business  not  formerly  using  this  method  of  advertising  are 
now  installing  electric  signs,  large  and  expensive  installa- 
tions being  favored. 

Fans.  —  Manufacturers  and  jobbers  are  starting  after 
spring  business.  Slight  advances  over  last  year's  lists  are 
known  to  have  been  made  effective  in  some  cases.  Reduced 
industrial  demand  will  probably  induce  keen  competition. 

Heating  Appliances. — Summer  specialties  are  beginning 
to  be  pushed,  and  reductions  are  effective  on  several  lines. 
The  cuts  are  not  uniform  in  the  several  lines,  nor  are  all 
items  in  any  one  line  similarly  affected.  In  general  prices 
are  from  8  to  15  per  cent  below  former  quotation.  Retailers' 
stocks  are  low,  and  good  business,  it  is  felt,  should  result 
from  new  prices  and  renewed  sales  effort. 

Washing  Machines. — Retailers  report  fairly  steady  trade, 
but  a  universal  demand  for  guaranteed  prices.  A  larger 
proportion  of  buyers  are  taking  extended  payment  privi- 
leges than  was  formerly  the  case. 
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BOSTON 

Electrical  trade  in  Boston  has  been  sharply  cut  down  by 
a  strike  in  the  buildinp:  industry  which  began  last  week 
upon  the  refusal  of  employers  to  fcrant  higher  wages  than 
90  cents  per  hour  in  leading  trades.  The  unions  recently 
refused  to  extend  agreements  on  the  basis  of  $1  per  hour, 
and  it  is  reported  that  great  dissatisfaction  exists  among 
the  rank  and  file  with  the  present  leadership.  Owners,  con- 
tractors and  jobbers  appear  determined  to  stand  together 
against  any  present  increase  in  wages.  Electrical  contract- 
ors are  marking  time  and  buying  virtually  nothing  except 
just  immediately  needed  supplies  and  appliances.  Condi- 
tions outside  of  Boston  are  improving  here  and  there,  not- 
ably in  the  Fall  River  textile  mills  and  in  Rhode  Island. 
Buying  by  shoe  manufacturers  is  reported  better  in  elec- 
trical jobbing  circles.  Collections  are  poor  and  delayed 
payments  are  made  up  only  by  vigorous  work.  Local 
stocks  are  large  in  many  lines,  but  fittings  for  flexible  ar- 
mored conduit  are  a  little  hard  to  get.  Prices  hold  at  about 
last  week's  levels. 

Lamps. — Business  has  held  up  remarkably  well.  Stocks 
are  in  good  shape  and  prices  are  steady  outside  the  mini- 
ature field.  A  representative  jobber  figures  that  the  recent 
advance  in  prices  represents  an  increased  cost  of  about  11 
per  cent  on  his  consignments. 

Motorsj — Current  necessities  are  being  met  without  seri- 
ous difficulty.     The  market  for  used  motors  is  very  dull. 

Fuses. — Stocks  are  in  excellent  shape  to  meet  increased 
business.  Sales  at  list  less  30  per  cent  are  common  in  in- 
closed non-renewable  types,  but  the  demand  is  very  quiet. 

Flexible  Armored  Conductor. — The  market  is  sluggish. 
No.  14  double-strip  sells  for  $72  per  1,000  ft.  in  small 
quantities  and  for  about  $67  per  1,000  ft.  in  5,000-ft.  lots. 

Ranges. — Deliveries  are  coming  through  from  the  fac- 
tories for  1921  business,  and  a  fine  year's  sales  are  antici- 
pated when  the  season  opens.  Improved  designs  make  price 
comparisons  difficult,  but  no  general  change  is  seen  in 
quotations. 

Connectors. — Fittings  for  flexible  armored  conductor  are 
a  little  hard  to  obtain  and  are  selling  for  list  less  10  per 
cent. 

Lamp  Cord. — Quiet  demand  exists,  viith  fairly  good  stocks 
well  distributed.  No.  18  cotton-covered  cord  sells  for  $28 
per  1,000  ft.  in  1,000-ft.  lots  and  for  $32  in  less-than-coil 
shipments.  Silk  cord  brings  $52  per  1,000  ft.  in  less-than- 
coil  lots  and  $46  in  1,000-ft.  consignments. 

Rigid  Conduit. — Better  stocks  exist  than  for  some  time. 
The  demand  is  very  light.  Representative  prices  Monday 
were  $8.5.15  per  1,000  ft.  for  l-in.  black  pipe  in  less  than 
2,500-lb.  lots  and  $89  for  galvanized  pipe  of  this  size. 

Wire. — Very  little  wire  is  moving  except  for  mill  and 
central-station  use  on  a  small  scale.  No  change  is  noted 
in  prices  compared  with  last  week. 

Appliances. — Washers  are  moving  well  where  the  field 
has  been  intensively  cultivated.  Portable  lamps,  radiators 
and  tableware  are  not  in  large  demand  at  present.  Cleaners 
are  moving  sluggishly,  and  immediate  deliveries  can  be 
made  from  some  factory  stocks. 


ATLANTA 

There  is  to  be  noticed  an  increasing  number  of  pur- 
chasers, but  they  are  placing  their  orders  for  smaller  quanti- 
ties than  has  been  their  practice  heretofore,  the  quantity 
being  approximately  50  to  60  per  cent  below  former  pur- 
chases. Inquiries,  however,  are  being  received  for  material 
in  considerable  quantities  from  utilities,  municipalities  and 
industrial  plants.  Local  contractors  report  their  work  hold- 
ing up  unusually  well,  the  more  progressive  having  about  as 
much  work  as  they  can  reasonably  handle,  and  they  have  not 
reduced  their  working  force.  This  is  accounted  for  largely 
because  of  the  considerable  number  of  fires  in  this  section 
recently.  The  strike  of  the  building  trades  mentioned 
last  week  has  virtually  come  to  an  end,  and  no  construction 
of  moment  is  being  interfered  with  on  this  account. 
Several  of  the  jobbing  houses  are  laying  their  plans  for 
spring    activities    and    are    planning    sales    campaigns    for 


special  lines  of  apparatus,  such  as  washing  machines  and 
vacuum   cleaners,  etc. 

While  collections  are  reported  as  very  slow  on  orders 
delivered  in  the  late  fall,  jobbers  state  that  they  are  meeting 
with  very  satisfactory  success  on  collections  for  material 
sold  and  .shipped  within  the  past  two  weeks. 

Switches  and  Outlet  Boxes. — The  last  few  days  have  seen 
a  sudden  spurt  in  this  line,  possibly  accounted  for  by  the 
price  reduction  of  15  per  cent.  Deliveries  have  not  caught 
up  in  this  line,  and  while  some  fair  stocks  accumulated 
during  the  slack  period,  they  were  insufficient  to  provide  a 
full  line  of  the  more  popular  sizes. 

Fans. — In  face  of  the  10  to  15  per  cent  increase  in  the 
price  of  fans  for  the  coming  season^  jobbers  are  estimating 
next  season's  business  at  60  per  cent  of  that  of  last  year. 
Jobbers  are  placing  orders  for  their  requirements  on  this 
basis,  but  are,  of  course,  making  practically  no  sales  to 
retailers  as  yet. 

Lamps. — The  completion  of  buildings  started  in  the  early 
fall  has  caused  a  well-sustained  demand  for  all  sizes  of 
lamps,  the  40,  60,  75  and  100-watt  sizes  being  particularly 
in  demand.  No  shortage  is  reported  and  stocks  are  in  good 
condition,  with  shipments  from  four  to  five  weeks. 

Non-Metallic  Flexible  Conduit. — The  heavy  price  reduc- 
tion has  served  to  create  activity  in  this  article.  All  firms 
report  heavy  stocks,  with  little  or  no  goods  moving.  Prices, 
s'^a-in.,  $2.50  per  100;  i-in.,  $2.75  per  100. 

Porcelain. — Deliveries  on  porcelain,  while  showing  some 
improvement,  are  still  unsatisfactory,  and  as  a  result  stocks 
are  more  or  less  broken  up.  While  the  demand  is  reported 
to  be  holding  up  fairly  well,  it  is  off  from  its  prior  volume, 
the  greatest  demand  being  for  "Nail-it"  knoljs  and  A-in. 
by  3-in.  tubes.  Price  on  standard  packages,  rfe-in.  by  3-in. 
tubes,  $1.09  per  100;  No.  1  "Nail-it"  knobs,  $3.10  per  100. 

Wire. — Jobbers  report  more  activity  in  rubber-covered 
wire  than  in  almost  any  other  line  of  material.  This  is 
accounted  for  in  a  measirre  by  the  opinion  that  prices  have 
reached  rock  bottom  and  an  advance  is  expected.  Stocks 
and  shipments  are  both  reported  as  satisfactory,  deliveries 
being  on  the  basis  of  four  to  five  weeks  on  carload  lots.  No. 
14  rubber-covered  is  priced  at  $9  per  1,000  ft. 


ST.  LOUIS 

Very  little  change  is  to  be  noted  in  conditions  as  com- 
pared with  the  previous  week.  Orders  received  daily  have 
averaged  about  half  the  number  received  during  December, 
orders  billed  being  slightly  above  this,  because  there  are  a 
few  items  on  which  back  orders  still  exist,  such  as  line- 
men's tools  and  power  transformers.  There  have  been  a 
large  number  of  inquiries,  however,  a  surprising  number  of 
them  from  industrial  companies,  showing  that  a  good  many 
manufacturers  are  planning  to  take  advantage  of  the  de- 
creased production  by  repairing  their  plants  and  making 
alterations.  Inquiries  have  been  received  also  from  public 
utilities,  pointing  to  a  good  deal  of  work  in  that  line  in  the 
spring. 

Prices  are  firm  on  most  items,  the  leaders  in  the  jobbing 
and  manufacturing  ends  of  the  industry  not  making  any 
concessions.  There  have  been  a  few  instances  of  special 
price  cuts  by  the  smaller  people,  but  this  tendency  is  not 
general  enough  to  have  much  effect  on  prices. 

Collections  have  become  a  little  better  owing  more  to  the 
hard  work  of  the  credit  departments  than  to  any  specific 
improvement  of  business  or  money  conditions.  The  average 
reported  is  closer  to  sixty  days  tjjan  it  is  to  seventy,  with 
one  jobber  reporting  that  his  collections  are  down  to  about 
fifty  days. 

Rigid  Conduit. — The  drop  in  manufacturers'  prices  has 
been  mirrored  by  a  corresponding  decrease  in  jobbers'  quota- 
tions, the  i-in.  black  conduit  being  quoted  at  $77  per  1,000 
ft.  in  5,000-ft.  lots,  the  Mn.  black  at  $102,  and  the  1-in. 
black  at  $150.  Jobbers'  stocks  are  more  complete  than  they 
have  been  for  some  time,  and  there  is  little  difficulty  in  get- 
ting the  smaller  sizes  and  i.one  at  all  in  obtaining  sizes  over 
1   in. 

Wire. — A  stagnant  condition  still  obtains  in  the  wire 
market   and   has   extended    its   effect   even  more  noticeably 
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than  before  to  rubber-covered  wire.  Current  quotations  for 
rubber-covered  are  between  $8.50  and  $9  per  1,000  ft., 
with  few  sales.  Weatherproof  wire  is  quoted  on  a  22-c3nt 
base  and  bare  wire  on  an  18-cent  base,  with  demand  for  both  • 
inactive.  Many  manufacturers  here  have  surplus  stocks 
of  magnet  wire,  and  this  is  holding  down  jobbers'  sales. 

Knobs  and  Tubes.  —  Quotations  have  not  changed  and 
appear  to  be  as  firm  as  ever,  though  slight  decreases  have 
been  noted  elsewhere.  Tubes  measuring  3  in.  x  fs  in.  are 
quoted  at  $9.90  in  lots  of  1,000  while  the  51-in.  new  code 
rail  knobs  are  priced  at  $32  per  1,000.  Stocks  are  large  and 
demand  is  below  normal. 

Heaters.— jBoth  jobbers'  and  dealers'  sales  have  been  light 
during  the  past  week  under  mild  weather  conditions.  Stocks 
are  good. 

Linemen's  Tools. — Jobbers  are  still  unable  to  promise 
delivery  of  Klein's  tools  under  six  to  eight  months,  but  are 
fairly  well  supplied  with  tools  of  other  makes. 

Meters. — Stocks  have  bettered  considerably  and  deliveries 
are  much  more  prompt,  being  promised  in  from  two  to  four 
weeks.  Demand  has  lightened  somewhat  with  the  decrease 
in  extension  work.  Central  stations  are  still  calling  for 
them,  but  not  so  strongly  as  formerly.  There  is  more  of  a 
demand  for  the  direct-current  than  for  the  alternating-cur- 
rent-type. 

Sockets. — Sockets  are  moving,  though  slowly.  Jobbers' 
stocks  are  more  than  ample  to  take  care  of  the  demand. 


SAN  FRANCISCO 

Building  is  slower  because  of  the  widespread  rains,  which 
at  the  same  time  are  preparing  the  state  for  what  appears 
to  be  an  exceedingly  prosperous  year.  Business  in  general 
is  slower  too,  and  all  jobbers  and  dealers  recognize  that  it  is 
the  duty  of  every  working  unit  of  the  electrical  industry 
to  improve  the  morale  of  the  purchasing  public. 

The  building  situation  is  desperate.  This  condition  has 
revived  building  speculation,  which,  after  a  lapse  of  several 
months,  is  once  again  very  prevalent. 

Credits  are  being  very  cautiously  extended.  Banks  and 
loan  agencies  seem  to  be  tightening  on  the  appliance  busi- 
ness and  are  requiring  gilt-edged  references  and  guarantees 
both  for  blanket  and  individual  contracts.  Collections  are 
fair  because  of  vigorous  following  up. 

Rubber-Covered  Wire. — The  recent  drop  averaged  about 
14  per  cent.  Local  stocks  are  good.  No.  14  single-braid 
solid  is  selling  for  $9.25  per  1,000  ft.  in  5,000-ft.  lots,  with 
50  cents  advance  per  1,000  ft.  in  coil  lots. 

Heating  Appliances. — The  Edison  companies  have  dis- 
tributed new  price  schedules  canceling  all  former  heating  con- 
tracts. Heretofore  Edison  appliances  have  been  marketed 
on  the  basis  of  yearly  contracts  with  a  maximum  discount  of 
30  and  11  per  cent  for  $1,000  net  per  year  f.o.b.  Pacific  Coast 
terminals.  It  was  found  that  many  small  deliveries  proved 
very  expensive,  and  henceforward  the  dealer's  discounts  will 
depend  upon  the  value  of  each  individual  order.  The  new 
prices  range  from  30  per  cent  for  six  assorted  devices  to  30 
and  10  per  cent  for  fifty  assorted  devices.  These  discounts 
have  caused  a  great  deal  of  comment  among  dealers,  who 
claim  that  there  are  very  few  California  dealers  who  can 
reach  the  maximum  and  who  object  to  paying  the  shorter 
discount  for  small  special  orders.  These  discounts,  how- 
ever, are  somewhat  like  those  which  have  been  used  by  the 
American  Electric  Heater  Company  for  several  years  past 
east  of  the  Rockies  and  for  several  months  along  the 
Pacific  Coast,  its  maximum  discount  being  30  and  li  per 
cent  for  ?250  list  assorted  because  its  grading  is  by  list 
value  instead  of  by  pieces.  The  trade  has  been  circularized 
by  the  American  Electric  Heater  Company  to  the  eflfect  that 
not  only  does  it  not  expect  any  drop  in  heating-appliance 
prices,  but  furthermore  that  it  does  not  foresee  signs  of 
any  such  drop  in  the  near  future,  because  its  labor  and  ma- 
terial costs  average  100  per  cent  over  those  prevailing  in  the 
pre-war  period.  Heating  business  in  general  has  slowed  up 
because  of  rather  large  and  well-assorted  stocks  carried  over 
by  most  'dealers  from  the  holiday  season.  There  is  a  con- 
siderable demand  for  electric  curling  irons,  of  which  three 
or  four  makes   are   being  carried   on   the   Coast. 


SEATTLE— PORTLAND 

Price  recessions  spoken  of  from  other  sections  of  the 
country  have  not  been  noticed  to  any  extent  in  Seattle  and 
the  Puget  Sound  district.  As  a  whole  sales  during  January 
to  date  compare  favorably  with  those  of  last  January,  and 
the  optimistically  inclined  state  that  the  outlook  for  spring 
business  is  promising.  New  construction  during  the  past 
week  showed  an  excellent  increase  over  any  previous  week 
during  the  past  two  months. 

Merchandising  stores  in  Seattle  as  a  whole  are  making 
no  effort  to  replenish  stocks  of  domestic  appliances,  appar- 
ently preferring  to  wait  until  period  of  price  recession  is 
ended.  Some  few  are  known  to  be  carrying  stocks  consider- 
ably in  excess  of  actual  demand,  because  of  light  holiday 
buying. 

Bids  for  contracts  to  furnish  the  city  of  Seattle  with 
hydro-electric  machinery,  needed  at  the  Skagit  River 
municipal  power  project,  estimated  to  cost  about  $1,000,000, 
will  be  opened  by  the  Board  of  Public  Works  about  Feb.  18. 
Mayor  Caldwell  suggested  that  because  of  dearth  of  con- 
struction equipment  houses  should  be  willing  to  accept  bonds 
in  payment  for  machinery,  and  urged  that  the  successful 
bidder  be  permitted  to  buy  an  additional  million  dollars  of 
bonds  at  par,  intimating  that  certain  prospective  bidders 
had  signified  their  willingness  to  accept  bonds  in  payment. 

Lumber  and  shingle  mills  and  logging  camps  in  the 
Puget  Sound  district  are  opening  up,  following  the  mid- 
winter shutdown,  many  starting  on  a  three-day  schedule. 
The  non-employment  situation  is  but  slightly  improved, 
however,  there  being  between  7,000  and  10,000  idle  men  in 
Seattle  alone.  Portland  manufacturers  report  stocks  in 
better  shape  than  a  year  ago.  In  some  lines  there  is  much 
larger  stock  than  last  January,  and  in  others  they  are  still 
short. 

The  general  situation  is  much  improved.  They  are 
catching  up  with  back  orders  on  nearly  everything  which 
is  ordinarily  carried  in  stock  in  this  section.  "The  principal 
shortage  is  in  transformers  and  meters.  The  credit  situ- 
ation is  very  tight.  Collections,  however,  continue  to  be 
reasonably  good,  running  from  60  to  80  per  cent  each 
month. 


SALT  LAKE  CITY— DENVER 

Jobbers  are  now  beginning  to  foresee  a  price  recession 
on  electrical  merchandise  that  is  quite  general  in  its  scope. 
Announcement  of  reductions  on  several  lines  have  already 
been  made,  and  factories  have  advised  their  jobbers  of 
several  other  cuts  that  have  not  yet  affected  the  jobbers  or 
dealers. 

It  is  believed  that  the  inactivity  in  construction  work, 
amounting  almost  to  stagnation,  will  soon  have  passed  the 
low  mark.  Building  materials  are  being  radically  reduced 
in  price,  which  is  likely  to  be  a  stimulus  to  building  when 
spring  arrives.  Non-employment  is  quite  common  and  wide- 
spread throughout  the  mountain  country,  although  there  are 
few  cases  reported  where  large  groups  of  laborers  have  been 
laid  off.  Nearly  every  business  concern  is  continumg  opera- 
tion, but  on  a  basis  of  a  reduced  labor  force. 

Bare  Copper  Wire. — The  market  on  copper  is  still  off  and 
the  price  of  wire  has  reached  a  low  mark.  The  tendency 
downward  is  being  reflected  also  in  i-ubber-covered  wire 
products. 

Rigid  Conduit. — A  recent  cut  of  10  per  cent  has  taken 
effect.  The  slump  in  building  has  i-educed  the  demand  al- 
most to  the  vanishing  point.  Stocks  are  more  than 
adequate.  l  luq  • 

Non-Metallic  Flexible  Conduit. — The  factories  have  an- 
nounced a  reduction,  but  jobbers  are  trying  to  dispose  of 
stocks  on  hand  before  applying  the  new  price  schedule.  At 
best  they  will  probably  have  to  take  a  loss. 

Motors. — Jobbers  are  well  stocked.  Dealers  place  small 
orders,  and  the  demand  is  fairly  steady.  There  are  no  price 
reductions  reported. 

Appliancesj — One  of  the  largest  dealers  of  the  Inter- 
mountain  region,  with  a  chain  of  several  stores,  repoi'ts  that 
more  appliances  are  being  sold  now  than  were  sold  during 
the  corresponding  period  of  a  year  ago. 
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Governor    Harding   Selected    to 
Head  Foreign  Trade  Body 

The  selection  of  W.  P.  G.  Harding, 
governor  of  the  Federal  Reserve  Board, 
as  president  of  the  recently  formed 
Foreign  Ti-ade  Financing  Corporation 
was  announced  at  a  luncheon  of  the 
Merchants'  Association  of  New  York 
on  Jan.  19.  This  hundred-million-dollar 
corporation,  with  $1,000,000,000  avail- 
able through  the  issuance  of  deben- 
tures, is  expected  to  complete  its  or- 
ganization soon  and  to  take  a  big  step 
forward  in  reviving  the  foreign  trade 
of  this  country  on  sound  financial  lines. 


New  England  Jobbers  Attempt 
to  Stimulate  Business 

Under  the  caption  "The  Truth  About 
the  Prices,"  leading  electrical  supply 
jobbers  in  Maine,  New  Hampshire,  Ver- 
mont, Massachusetts  and  Rhode  Island 
co-operated  on  Jan.  24  to  publish  a 
newspaper  display  advertisement  em- 
phasizing the  stability  of  present  prices 
for  electrical  household  appliances. 
The  plan  sets  forth  the  efforts  of  the 
electrical  industry  to  keep  prices  as 
nearly  normal  as  possible  during  the 
war  period  and  pointed  out  the  com- 
paratively small  advance  attained  in 
this  field  in  comparison  with  the  prices 
reached  by  many  other  commodities. 
Relatively  small  decreases  in  electrical 
appliance  prices  are  to  be  looked  for  in 
the  next  year,  it  was  stated,  and  there 
was  featured  the  actual  money-saving 
characteristics  of  certain  kinds  of 
equipment,  irrespective  of  present 
prices  and  possible  small  future  reduc- 
tions. The  largest  electrical  jobbing 
houses  in  the  Northeast  and  not  a  few 
smaller  establishments  are  represented 
in  this  co-operative  activity  to  stimu- 
late business. 


Security  Subscriptions  by 
Employees  Large 

Employee  subscribers  to  stock  and 
bond  offerings  of  two  of  the  larger 
electric  manufacturing  companies  are 
showing  gratifying  returns.  The  West- 
ern Electric  Company  has  announced 
that  those  employees  to  whom  the  privi- 
lege was  given  of  subscribing  on  the 
installment  plan  to  the  corporation's 
new  five-year  7  per  cent  convertible 
gold  bonds  have  taken  $2,600,000  worth 
of  the  securities.  There  were  6,650 
subscribers,  or  about  one  employee  in 
four.  The  heaviest  subscriptions  were 
reported  from  the  Hawthorne  works. 

From  the  final  figures  of  the  General 
Electric    Company's    8    per    cent    stock 


offering  to  employees  it  is  shovm  that 
95,396  shares  were  purchased  by 
30,747  subscribers,  which  was  about  36 
per  cent  of  the  total  number  of  em- 
ployees just  before  Christmas. 


Course  in  Exporting  Proposed 

A  course  to  be  devoted  to  the  training 
of  export  clerks,  going  minutely  into 
detail  concerning  the  various  duties 
performed  by  them,  and  not  touching 
upon  export  salesmanship  or  executives, 
is  being  contemplated  by  Joseph  Mc- 
Elroy,  export  sales  manager  of  Pass  & 
Seymour,  Inc.,  and  A.  H.  Frique,  ex- 
port sales  manager  of  the  Solo  Brush 
&  Broom  Company.  It  is  expected  to 
open  on  Feb.  8  at  the  Merchants'  and 
Bankers'  Business  School  at  37  East 
Fifty-eighth  Street,  New  York  City,  and 
run  for  three  months.  Export  packing, 
shipping,  documentation,  credit,  financ- 
ing, insurance,  the  use  of  codes,  export 
office  routine  and  correspondence  will  be 
covered. 


Carter  Electric  in  New  Quarters 

The  Carter  Electric  Company,  At- 
lanta, Ga.,  has  taken  up  new  quarters 
in  its  just-completed  warehouse  on 
Mangham  Street.  The  new  building, 
which  provides  the  company  with 
nearly  60,000  sq.ft.  of  floor  space,  was 
described  in  the  Dec.  18,  1920,  issue  of 
the  Electrical  World. 


Washing  Machine  Association 
Elects  Officers 

Optimism  regarding  the  future 
growth  of  the  washing-machine  busi- 
ness was  the  spirit  of  the  opening  ses- 
sions of  the  second  annual  convention 
of  the  American  Washing  Machine 
Manufacturers'  Association,  held  Jan. 
19-20  at  the  Hotel  Sherman,  Chicago. 
Greater  effort  toward  promoting  the 
idea  of  laundering  at  home  with  the 
help  of  the  washing  machine  was  ar- 
ranged for  by  the  appropriation  of  a 
larger  sum  for  educational  work,  in- 
cluding the  printing  and  distributing  of 
six  instructive  circulars.  Reports  of 
President  H.  L.  Barker,  Secretary  E.  B. 
Seitz  and  Assistant  Secretary  Mary  E. 
Keown  were  presented.  Following  a 
well-attended  banquet,  R.  D.  Hunt  of 
the  Dexter  Company  was  elected  presi- 
dent. The  other  officers  will  be:  P^irst 
vice-president,  W.  J.  Conlon,  Conlon 
Electric  Washer  Company;  second  vice- 
president,  J.  P.  Monahan,  Blackstone 
Manufacturing  Company;  third  vice- 
president,  Silas  Altorfer  of  Altorfer 
Brothers  Company.    The  executive  com- 


mittee, elected  to  serve  one  year,  is: 
Howard  Power,  H.  F.  Brammer  Com- 
pany; J.  D.  A.  Johnson,  Michigan 
Washing  Machine  Company;  S.  F.  H. 
Bergman,  One-Minute  Manufacturing 
Company;  Elmer  H.  Maytag,  Maytag 
Company;  Louis  A.  Dietz,  Boss  Wash- 
ing Machine  Company. 


Engineers  of  Twenty  Years' 
Standing  Incorporate 

The  Fargo  Engineering  Company, 
Jackson,  Mich.,  a  consulting  engineer- 
ing firm  which  has  been  active  in  water- 
power,  steam-power  and  general  indus- 
trial work  in  the  Middle  West  for  the 
last  twenty  years,  has  filed  articles  of 
incorporation  with  a  capital  stock  of 
$50,000,  all  paid  in.  The  officers  of  the 
company  are:  William  G.  Fargo,  presi- 
dent; Horace  S.  Hunt,  vice  president, 
and  Rolla  G.  England,  secretary-treas- 
urer. The  company  announces  that  it 
has  engineering  work  under  way  in  va- 
rious parts  of  the  United  States  and 
Canada.  Practically  all  the  designing 
and  construction  work  of  the  Consum- 
ers' Power  Company  was  done  under 
the  supervision  of  this  company. 


Salt  Lake  Jobbers  Banquet 
Contractor-Dealers 

The  electrical  jobbers  of  Salt  Lake 
City,  consisting  of  the  Capital  Electrie 
Company,  the  Intermountain  Electric 
Company,  the  Mine  &  Smelter  Supply 
Company  and  the  Western  Electric 
Company,  had  as  their  guests  the  con- 
tractor-dealers of  that  city  at  a  dinner 
at  the  Hotel  Utah  on  the  evening  of 
Jan.  5.  J.  A.  Kahn,  general  manager 
of  the  Capital  Electric  Company,  was 
chairman,  and  C.  B.  Hawley,  general 
manager  of  the  Intermountain  Electric 
Company,  acted  as  toastmaster.  Ad- 
dresses were  made  on  the  electrical  job- 
ber, the  electrical  dealer,  the  central 
station,  co-operation,  the  business  out- 
look for  1921  and  the  Rocky  Mountain 
Electrical  Co-operative  League.  A 
splendid  spirit  of  optimism  prevailed 
among  the  fifty-eight  who  were  pre- 
sent. 


Frankel  Light  Expands  Market 

The  Frankel  Light  Company,  5016 
Woodland  Avenue,  Cleveland,  has  ex- 
panded its  market  so  that  it  has  a  rep- 
resentative now  in  virtually  every  state 
in  the  Union  and  expects  to  fill  in  the 
remaining  states  within  the  next  few 
weeks.  The  company's  special  connec- 
tion is  with  the  contractor-dealer  trade 
in  the  sale  of  fixtures. 


Northland  Electric  New  Name 
of  Supply  Jobber 

After  having  been  in  operation  as  a 
distributer  of  electrical  supplies  for  ten 
months  and  having  done  half  a  million 
dollars'  worth  of  business,  the  Triumph 
Electric  Company,  211  South  Third 
Street,  Minneapolis,  Minn.,  announces  a 
change  in  name  to  the  Northland  Elec- 
tric Supply  Company.     This  change  is 
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the  result  of  a  court  order  because  of 
the  similarity  in  name  to  that  of  the 
Triumph  Electric  Company,  Cincinnati, 
manufacturer  of  generators  and  mo- 
tors. 


Coffield  Washer  Triples  Plant 
and  Sales  Force 

While  the  Coffieid  Washer  Company, 
Dayton,  Ohio,  has  just  moved  into  a 
much  larger  plant,  which  has  a  capac- 
ity of  about  triple  its  previous  produc- 
tion, information  from  the  company  on 
the  outlook  for  washing  machines  is 
that  this  additional  capacity  will  be  all 
too  little  in  view  of  the  enthusiastic  and 
optimistic  attitude  throughout  its 
trade.  At  the  same  time  with  its  in- 
creased productive  organization  the 
company  has  increased  its  selling  or- 
ganization in  proportion.  Furthermore, 
selling  arrangements  have  recently 
been  made  in  new  territories  with 
several  long-established  distributers. 


Southern  Manufacturers'  Mexican 
Business  Increasing 

In  connection  with  trade  in  the  coun- 
tries just  south  of  the  United  States 
the  Liberty  Manufacturing  Company, 
New  Orleans,  announces  that  the  per- 
centage of  its  Mexican  business  is  in- 
creasing a*  a  rapid  rate  and  is  many 
times  larger  than  it  was  the  past  year 
at  this  time.  The  company,  manu- 
facturing s%vitches,  switchboards,  elec- 
tric signs,  incubators,  etc.,  is  extending 
its  territory  to  cover  the  entire  South 
and  the  Central  Amei-ican  countries. 
Moreovei,  a  sales  office  has  been  opened 
recently  at  511  Carondelet  Street,  New 
Orleans,  as  the  factoi-y  is  on  the  out- 
skirts of  the  city. 


The  Inland  Wire  &  Cable  Company, 

Cleveland,  is  planning  to  erect  a  new 
plant,  100  ft.  X  350  ft.,  one  story,  at 
Hammond,  Ind.,  to  cost  about  $100,000. 

The  A.  C.  Gilbert  Company,  Blatchley 
Avenue.  New  Haven,  Conn.,  manu- 
facturer of  electric  fans,  toys,  etc.,  is 
planning  to  erect  a  one-ston.-  addition, 
26  ft.  X  240  ft.,  to  its  plant." 

The  Mutual  Electric  &  .Machine  Com- 
pany, Detroit,  has  recently  increased  its 
capital  slock  from  $100,000  to  $500,000. 
The  item  published  on  Dec.  25  relative 
to  the  increase  in  capital  stock  of  the 
company  gave  the  address  as  Wheeling, 
W.  Va.  The  office  at  Wheeling  has 
been  discontinued  for  some  time. 

The     Electric     Appliance     Company, 

Chicago,  held  a  sales  conference  from 
Jan.  3  to  Jan.  8,  which  was  attended  by 
the  entire  sales  force.  Sales  managers 
of  nationally  known  electrical  manu- 
facturers were  invited  to  talk  to  the 
men. 

The  Leonard  Electric  Manufacturing 
Company,  Cleveland,  manufacturer  of 
switchboards,  panelboards,  etc.,  is  es- 
tablished in  its  new  building  at  3907 
Periins  Avenue,  where  it  has  twice  the 
floor  space   and    much   better  facilities 


for  serving  its  customers.  The  Wil- 
liams-Beasley  Company,  53  West  Jack- 
son Boulevard,  Chicago,  and  1626 
Chemical  Building,  St.  Louis,  is  the  rep- 
resentative in  those  two  cities  for 
safety  switches  manufactured  by  the 
company. 

The  Maring  Wire  Company,  Muske- 
gon, Mich.,  manufacturer  of  enameled 
and  cotton-covered  magnet  wire,  an- 
nounces the  appointment  of  the  R.  W. 
Lillie  Corporation,  30  Church  Street, 
New  York  City,  as  its  Eastern  repre- 
sentative. The  Boston  office  at  176 
Federal  Street  is  in  charge  of  H.  D. 
Steele. 

The  MacGillis  &  Gibbs  Company,  Mil- 
waukee, manufacturer  of  cedar  posts, 
poles  and  railway  cross-ties,  which  has 
completed  its  twenty-second  year  in 
business,  is  distributing  a  booklet  en- 
titled "Poles  of  Cedar,"  in  which  it 
gives  an  outline  of  its  activities  and 
short  sketch  of  its  officers.  J.  E.  Ge- 
rich,  president  and  general  manager, 
was  one  of  the  incorporators  of  the 
company  and  was  made  president  and 
general  manager  in  1905. 

The      General      Electric      Company, 

Schenectady,  N.  Y.,  is  planning  to  erect 
a  machine  shop,  50  ft.  x  200  ft.,  in 
Atlanta,  Ga. 

The      James      Leffel      &      Company, 

Springfield,  Ohio,  manufacturer  of  tur- 
bines, waterwheels,  etc.,  has  opened  a 
sales  and  engineering  office  at  615 
Plymouth  Building,  Minneapolis.  M.  S. 
Bassett,  who  has  been  connected  with 
the  engineering  and  sales  departments 
at  Springfield  for  fifteen  years,  will  be 
in  charge. 

The  Webster  Electric  Company,  Ra- 
cine. Wis.,  manufacturer  of  magnetos, 
etc.,  has  filed  notice  of  increase  in  cap- 
ital stock  from  $600,000  to  $1,000,000. 

The  Herman  Andrae  Electrical  Com- 
pany, Milwaukee,  has  filed  notice  of  in- 
crease in  capital  stock  from  $50,000  to 
$100,000. 

The  Reliance  Electric  &  Engineering 
Company,  Cleveland,  has  removed  its 
Boston  office  from  10  High  Street  to 
200  Devonshire  Street.  Langdon  S. 
Simons  is  in  charge. 

The  Edward  Valve  &  Manufacturing 
Company,  72  West  Adams  Street,  Chi- 
cago, is  planning  to  rebuild  its  plant  at 
East  Chicago,  Ind.,  recently  destroyed 
by  fire.  The  loss  is  estimated  at  about 
$350,000. 

The  International  Time  Recording 
Company,  Endicott,  N.  Y.,  has  leased 
the  second  floor  of  the  building  at  846 
North  Bi'oad  Street,  Philadelphia,  for 
new  headquarters. 

The  Champion  Engineering  Company, 

Kenton,  Ohio,  manufacturer  of  electric 
traveling  cranes,  has  appointed  A.  E. 
Hogrebe,  mechanical  and  electrical  en- 
gineer, sales  engineer  for  the  Baltimore 
territory.  Mr.  Hogrebe  has  been  identi- 
fied with  the  electric  traveling  crane 
business  since  1891,  having  been  con- 
nected, with  the  Yale  &  Towne  Manu- 
facturing   Company,     Brown    Hoisting 


Machinery  Company,  Niles-Bement- 
Pond  Company  and  Pawling  &  Har- 
nischfeger.  Since  1917  he  has  been 
with  the  Chesapeake  Iron  Works,  hav- 
ing severed  his  connection  with  that 
company  recently. 

The  American  Enameled  Magnet 
Wire  Company,  Muskegon,  Mich.,  has 
field  notice  of  increase  in  capital  stock 
from  $250,000  to  $600,000. 

The     Daniel     M.     Luehrs     Company, 

Cleveland,  Ohio,  recently  organized  to 
engage  in  industrial  engineering,  has 
established  office  and  laboratories  at 
2015  East  Sixty-fifth  Street.  Daniel 
Luehrs,  president  of  the  company,  was 
formerly  with  the  McCreary  Engineer- 
ing Company,  Toledo,  Ohio,  and  later 
with  the  American  Blower  Company, 
Detroit.  The  laboratories  will  be  in 
charge  of  C.  A.  Buld,  metallurgist,  who 
was  with  the  General  Electric  Company 
for  ten  years,  and  E.  M.  Huemann, 
chemist,  who  has  been  connected  with 
the  chemical  laboratories  of  various  in- 
dustrial companies.  H.  W.  Hough, 
fonnerly  chief  electrical  engineer  with 
the  Cleveland  Electric  Illuminating 
Company,  will  have  charge  of  the  com- 
pany's electrical  work.  S.  J.  Brady, 
who  has  had  experience  with  various 
companies  in  the  design  and  opei'ation 
of  electric  furnaces,  is  also  a  member 
of  the  company. 

The  Brunt  Tile  &  Porcelain  Com- 
pany, Columbus,  Ohio,  has  recently 
made  extensions  to  its  works,  including 
the  erection  of  two  new  kilns  and  thi-ee 
new  buildings,  making  the  total  floor 
space  now  occupied  70,766  sq.ft.  The 
company  has  added  the  States  oJ: 
Louisiana,  Pennsylvania  and  West  Vir- 
ginia to  its  Chicago  office  territory. 

The  Roller  -  Smith  Company,  22'1 
Broadway,  New  York  City,  announces 
the  appointment  of  the  J.  E.  Dilworth 
Company,  493  South  Main  Street,  Mem- 
phis, Tenn.,  as  its  representative  in  thu 
western  half  of  Tennessee,  the  eastern 
half  of  Arkansas  and  the  northern  half 
of  Mississippi.  The  electrical  depart- 
ment of  the  Dilworth  company  is  in 
charge  of  E.  M.  Greeson,  who  was  for- 
merly associated  with  Fairbanks,  Morse. 
&  Company  and  the  Sanborn  Electric 
Company,  both   of  Indianapolis. 

The  Northern  Electric  Company,  542 

St.  Clair  Street,  Chicago,  has  installed 
additional  equipment  to  provide  for  the 
increasing  demand  for  its  products. 

The  Adamson  Manufacturing  Com- 
pany, East  Palestine,  Ohio,  has  added 
a  new  department  to  its  works  for 
manufacturing  all  kinds  of  storage, 
pneumatic  and  pressure  tanks,  welded 
pipe,  battery  casings,  evaporators,  con- 
densers and  a  large  line  of  are-welded 
products. 

The  Emerson  Electric  Manufacturing 
Company,  St.  Louis,  has  completed  the 
third  unit  of  its  plant  and  it  will  be  put 
into»  operation  shortly.  The  new  build- 
ing is  eight  stories  high  and  has  ap- 
proximately four  acres  of  floor  space. 
A  feature  of  the  new  building  Is  tbe 
23,000-volt  transformer   -oom. 
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The  BiucbJrd  Division  of  ths  Davis 
Sewing  Machine  Company,  Dayton, 
Ohio,  is  the  name  under  which  the  Blue- 
bird washing  machine  will  hereafter  be 
manufactured.  Work  has  been  i-esumed 
at  the  factory  in  St.  Louis,  Mo.,  and 
preparations  are  being  made  for  manu- 
facturing the  Bluebird  washing  machine 
at  the  plant  of  the  Davis  Sewing  Ma- 
chine Company  in  Dayton.  A  complete 
unit  of  the  plant  has  been  set  aside  for 
the  production  of  the  washing  machine. 

Cameron  Overbagh,  221  West  Ran- 
dolph Street,  Chicago,  manufacturer  of 
steel  boxes,  connectors,  clamps  and  fix- 
ture studs,  is  planning  to  extend  the 
sale  of  his  products  to  all  sections  of 
the  country.  Until  now  sales  efforts 
have  been  confined  to  the  Middle  West- 
em  territory. 


Albert  Vestor  Son.s,  Inc.,  Providence, 
R.  L,  announce  that  W.  L.  Patterson, 
sales  manager,  with  headquarters  at 
H33  Broadway,  New  York  City,  will 
handle  their  line  of  fixtui-e  parts  for  the 
Metropolitan  district. 

Clemence  Brothers,  Irvington,  N.  J., 
have  appointed  B.  W.  Sandback,  with 
headquarters  at  5  East  Thirteenth 
Street,  New  York  City,  direct  factory 
representative  for  the  distribution  of 
their  line  of  "Sterling  Bi-Plex  B-X" 
outlet  boxes  and  "Meleady"  loom  boxes 
for  the  metropolitan  district. 

The  New  England  Electric  Appliance 
Company,  607  Main  Street,  Hartford, 
Conn.,  has  x'ecently  been  organized  to 
represent  the  Air-Way  Electric  Appli- 
ance Coi-poration,  Toledo,  Ohio,  in  the 
New  England  States. 


Foreign  Trade  Notes 


EXTEXSIOX  TO  NEW  ZEALAND 
POWER  ST.VTIONS. — Tenders  are  invited 
by  the  Borough  Council  of  Gisburne.  New 
Zealand,  according  to  the  London  Mail,  until 
March  .fl  tor  work  in  connection  with 
extension  to  the  electric  power  stations, 
infiluding  two  turbines  of  3.600  hp.  each, 
two  2,.'>00-kva.  alternators,  two  turbines  each 
of  145  hp.  and  two  100-kw.  exciters.  Speci- 
fications may  be  consulted  at  Department 
of  Over.seas  Trade,  35  Old  Queen  Street, 
Westminster,   2.    W.    2,   London,   England. 

AUCKLANDS  (N.  Z.)  IXA'ITES  TEN- 
DERS.— ^The  city  of  Auckland.  N.  Z.,  ac- 
cording to  the  London  lilcctricuin.  will 
receive  tenders  until  Feb.  22  for  furnish'ng 
and  installing  one  3,000-kw.  and  one  5,000- 
kw.  turbo-alternator,  one  l,50i.i-kw.  and  one 
500-kw.  rot.ary  converter,  switch  gear  and 
transformers,  water-tube  boilers,  conveyor 
pumps,  pipe  work  and  cables.  Specifloatibns 
may  be  obtained  from  Preece,  Cardew  & 
Rider,  consulting  engineer,  8  Queen  Anne's 
Gate,   S.  W.  1,   London,   England. 

SOUTH  AFRICAN  M.\RIvET  FOR 
-V.MERICAN  ELECTRICAL  GOODS. — The 
iiureau  of  Foreign  and  Domestic  Commerce, 
Washington,  has  issued  a  117-page  Spi-cial 
Agents'  Series  No.  205,  entitled  "Electrical 
Goods  in  British  South  Africa."  The  publi- 
cation describes  methods  of  selling  elec- 
trical goods,  gives  selling  terms,  discusses 
the  market  for  specific  classes  of  electrical 
goods,   etc. 

SOUTHLAND  ELECTRIC  PC  VER 
BO.VRD  PLANS  DEVELOPMENT  :N  NEW 
ZE.\LAND. — A.  W.  Rodger  of  Invercargill, 
N.  Z..  author  of  the  Electric  Power  Boards 
act,  which  embraces  both  private  and  pub- 
lic ownership  of  utilities,  who  is  now  in  the 
United  States.  ha:5  outlined  to  a  represen- 
tative of  the  Electrical  World  the  proced- 
ure being  followed  in  connection  %vith  his 
plans  for  developing  the  water  powers  of 
New  Ze-aland.  His  district  was  the  first  one 
to  take  advantage  of  the  new  law  and,  as 
chairman  of  the  Southland  Electric  Power 
Board,  he  is  on  a  trip  to  England  and 
America  to  rai.'-e  $7.5(10,000  to  buy  mate- 
rials and  apparatus  for  a  20,000-hp.  hydro- 
electric development  (two  3.000-kw.  "units 
initially),  150  miles  of  66.000-volt  line,  1.500 
miles  of  11,000-volt  line,  600  miles  of  400- 
volt  line  and  wiring  materials  and  appli- 
ances for  6,000  rural  homes.  The  govern- 
ment has  advanced  money  for  the  develop- 
ment work,  which  is  now  well  under  way. 
.\11  poles  have  been  bought,  as  have  one- 
third  of  the  insulators.  Nine  hundred  tons 
of  copper  wire  and  500  tons  of  galvanized- 
iron  wire  are  among  the  iter.. J  still  to  be 
purchased.  Of  the  $7,500,000  required. 
$1,500,000  is  for  financing  the  wiring  of 
homes  and   the    sale   of   merchandise. 

GEORGE  C.  ROUGH  has.  it  is  reported, 
disposed  of  his  interest  in  anti  resigned 
from  tile  Packard  Electric  Company,  St. 
Catharine:;,  Ontario,  of  which  he  has  re- 
cently been  president  and  general  manager. 
Mr.  Rough  plans  to  continue  in  the  elec- 
tricral  business  and  to  locate  in  Montreal 
iis  manufacturers'  representative. 

THE  DIAMOND  STATE  FIBRE  COM- 
P.VXY  OF  CANAD.V  is  now  handling  Dia- 
mond F  protective  papers  and  is  carrying 
a  (Stock  of  these  at  its  Canadian  branch, 
455  King  Street  West.  Toronto.  The  com- 
pany is  niso  in  a  position  to  manufacture 
special  fiber  shapes,   such   as  pullers,   noise- 


less  gears,    bushings,  washings,   etc.,  at  the 
Kings  Street  plant. 

HYDRO-ELECTRIC  DEVELOPMENT  IN 
TASMANIA. — The  Electrolytic  Zinc  Corpo- 
ration of  Australia  is  offering  an  issue  of 
£1,100.000  S  per  cent  cumulative  preferred 
stock,  the  proceeds  of  which  will  be  used  for 
tile  completion  of  its  extensive  worlvs  at  Ris- 
don,  Tasmania.  The  corporation  has  a  con- 
tract with  the  Tasraanian  government  by 
which  it  takes  30,000  hp.  at  $2  per  year  for 
twenty  years,  with  an  option  at  the  end 
of  that  term  for  another  twenty  years.  E.x- 
tensions  to  the  plant  will  increase  th.-  out- 
put of  electrolytic  zinc  to  50  tons  ])er 
day  by  the  end  of  1921.  and  to  100  tons 
a   day    by   the   end   of   1922. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  bi  obtai.ied 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentio.iing  the 
number. 

A  wholesale  dealer  in  electrotechnicil 
Imes  in  Switzerland  (No.  34,306)  wijhes  to 
get  in  touch  with  electrical  lamp  manufac- 
turers with  a  view  to  purchasing  these 
products. 

A  merchant  in  Ireland  (No.  34.313)  de- 
sires to  obtain  an  agency  tor  the  sale  of 
electrical  appliances. 

A  firm  of  wholesale  electrical  dealers  in 
India  (No.  34,314)  desires  to  receive  quota- 
tic  IS  and  information  relating  to  resistance 
wire  in  sizes  from  No.  12  to  36  standard 
wire  gage,  and  also  similar  information  on 
ordinary  fuse  wire. 

A  merchant  in  the  French  West  Indies 
(No.  34,319)  desires  to  secure  catalogs  in 
French  of  articles  which  he  plans  to  pur- 
chase, .such  as  storage  batteries,  insulated 
wire,  kerosene  motors  for  electric  lighting 
plants,   etc. 

An  importing  firm  in  India  (No.  34.3241 
desires  to  be  placed  in  touch  with  manu- 
facturers and  exporters  for  the  purchase  of 
electrical   goods,    etc. 

A  wholesale  merchant  firm  in  India  (No. 
34.327)  desires  to  be  placed  in  touch  with 
a  manufacturer  of  magneto  telephones  with 
a  view  to  obtaining  an  agency  for  same. 

A  con.sulting  engineer  in  Portugal  (No. 
34,329)  di-sires  to  purchase  electrical  sup- 
plies for  .'I  municipal  lighting  plant  and 
street-railw.iy   system. 


New  Apparatus  and  Publications 


STORAGE-CELL  TESTER— The  Metric 
Appliance  Corporation,  133d  Street  and 
Willow  Avenue,  New  York  City,  is  distribut- 
ing a  circular  describing  its  new  "Mac" 
storage-cell  tester. 

TEI^EPHONE.  —  The  portable  telephone 
for  communicrition  from  points  along  a 
transmission  line  is  described  in  a  new 
booklet  of  the  iJobie  Engineering  Company, 
40  Centra)   Street,   Boston. 

LITBRICATION.  —  "I/iibrication  of  Hy- 
draulic Turbines"  is  the  subjeet  of  the 
leading  article  in  the  December,  1920.  issue 
of  Liibrication,  a  monthly  publication  issued 
by  the  Texas  Company,  17  Battery  Place, 
New  York  City. 


INDUCTION  KOTORri.  —  The  Allis - 
Chalmers  Manufac-turing  Company,  Milwau- 
kee, Wis.,  has  issued  bulletin  No.  1087-C, 
covering  its  polyphase  induction  motors. 

INDUSTRIAL  HAULAGE.— The  General 
Electric  Company,  Schenectady,  N.  Y..  has 
issued  an  illustrated  bulletin.  No.  44,251. 
describ-ng  its  different  types  of  electric 
locomotives    for    industrial   haulage. 

CALORIMETER.— Publication  876.  Cut- 
ler-Hnmmer  Manufacturing  Company  Mil- 
waukee Wis.,  is  on  the  Thomas  calori- 
nieter.  for  recording  graphically  total  heat- 
ing values  of  gases, 

RURBER  GLOVES.— The  Seamless  Rub- 
ber Company,  Inc.,  New  Haven,  Conn.,  dis- 
tributmg  a  leaflet  describing-  its  "Maderite" 
brand  of  electric  linemen's  gloves,  etc. 

New  Incorporations 


^^^?n.Y^^^T^^^  ^''°^  FLASHER  COR- 
POR.VTION,  Los  Angeles,  Cal.,  has  been 
incorporated  with  a  capital  stock  of  $50,000 
to  manufacture  electric  flashing  devices 
and  other  electrical  devices.  The  incor- 
porators are  Albert  Andrews.  G.  T.  Mahana 
and  M.  H.  Mahana,  Jr.,  of  Los  Angeles. 

T,7JSF  !5CHOOL  CREEK  LIGHT  COM- 
PANY. Napoleon,  Ohio,  has  been  chartered 
with  a  capital  stock  of  $10,000  to  operate 
an  electric  light  plant.  The  incorporators 
are  S.  P.  Farison,  C.  V.  Farison,  W  J 
Snyder  and  William  Orthwein. 

THE  PECOS  (TEX.)  POWER  &  ICE 
COMPANY  has  been  incorporated  by  J  W 
Crowdus,  M.  E.  Neiderkorn  and  M.  E. 
Ciowdus.      The   company    is   capitalized   at 

■poO,000. 

THE  SOUTH  CENTRAL  SERVICE  COM- 
PANY, Mitchell.  Ind.,  has  been  incorpor- 
ated by  Murphy  Owen  of  Mitchell.  M.  EI 
Black  and  Robert  M.  Cass  of  Indianapolis, 
and  Clifford  M.  Hayworth  and  Winifred 
Jessup  of  Richmond.  The  company  is  cap- 
italized at  $300,000  and  proposes  to  fur- 
nish light,  heat  and  water  power  for 
Mitchell. 

THE  SPIELMAN  ELECTRIC  COM- 
PANY, New  York  City,  has  been  incor- 
porated with  a  capital  stock  of  $30,000  by 
B.  M.  Aseh.  S.  and  M.  H.  Spielman,  995 
Alder   Street,    the   Bronx. 

THE  ROCHESTER  ELECTRIC  CAR- 
BON BRUSH  CORPOR.A.TION.  Rochester. 
N.  Y..  has  been  incorporated  by  B.  Ferris, 
J.  P.  Thompson,  G.  F.  Hixson  of  Rochester. 
The  company  is  capitalized  at  $10,000  and 
proposes  to  manufacture  graphite  products. 

THE  PHOENIX  HYDRO-ELSCTRIC 
CORPORATION,  New  York  Cit^-,  has  been 
chartered  with  a  capital  stock  of  $350,000 
to  manufacture  water  turbines.  The  in- 
corporators are  O,  A.  Hack.  C.  B.  Goehring 
and  L.  Schrocder,  1593  Lexington  Avenue. 
New  York  City. 

THE  FOREST  HILL  WATER,  LIGHT 
&  FUEL  COMPANY,  Forest  Hill,  Tex.,  has 
been  incorporated  with  a  capital  stock  of 
$8,000  by  Everett  Cain.  J.  A.  Todd  and 
L.  T.  Jordan. 

THE  IMPERIAL  ELEVATOR  &  ENGT- 
NEEiRING  COMPANY,  403  South  Caroline 
Street,  Baltimore.  Md..  has  been  chartered 
with  a  capital  stock  of  $25,000  to  manu- 
facture elevators,  dumbwaiters,  conveyors, 
etc, 

THE  FARMERS'  LIGHT  &  POWER 
COMPANY,  Delhi,  N.  Y..  has  been  incor- 
porated with  a  capital  stock  of  $20,000  by 
F.  W.  Thomson.  R.  S.  Marvin,  R.  Archi- 
bald and  others.  The  company  proposes  to 
manufacture   electrical   machinery,   etc. 

THE  NATIONAL  ELECTRIC  TOOL 
(i'OMPANY,  Pittsburgh.  Pa.,  has  been  in- 
eorporated  by  John  A.  Metz.  707  B.  F.  Jones 
Law  Building  :  Thomas  D.  Murray  and  S.  E. 
Bentley.  to  manufacture  electrical  tools  and 
other  equipment. 

THE  UTILITY  MANUFACTURING  & 
SALES  CORPORATION.  Boston.  Miss., 
has  been  incorporated  by  Arthur  J.  Driscoll, 
Jamaica  Plains ;  George  E.  Williams  and 
A.  C.  Drew,  Boiiton.  The  company  is  capi- 
talized at  $300,000  and  proposes  to  manu- 
facture electrical  equipment  and  do  a  gen- 
eral   electrical    engineering    business. 

THE  ANCHOR  LITE  APPLL^^NCE 
COMP.\NY.  Pittr.burgh.  has  been  incorpo- 
rated by  Jacob  L.  Simon,  il409  Park  Build- 
ing ;  A.  S.  Goldstein,  E.  J.  Kelsky  and 
others.  The  company  propo.ses  to  manufac- 
ture   electrical    appliances    and    devices. 

THE  TIMES  APPLIANCE  COMPANY. 
New  York  City,  has  been  incorporateri  by 
1:.  A.  and  E.  A.  Allen  and  E.  B.  Ingraham. 
1475  Broadway.  The  company  is  capitalized 
at  $60,000  and  proposes  to  manufacture 
electrical   appliances  and  devices. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued   Jan.    4.    1921) 

1,364,495.  Wireless-Telegraph  Transmit- 
ter ;  Henry  J.  Round.  London,  England. 
App.   flled   Aug.    26,   1920. 

1,364,517.  Flash-Point-Testing  Instru- 
ment ;  William  M.  Pestel,  Chicago,  111. 
App.  filed  Sept.  10,  1917.  For  testing 
cajig. 

1,364,550.  Coin-Collecting  Means  for 
Telephone  .Services  ;  Frederick  W.  Hall, 
London,  England.  App.  filed  July  8,  1919. 
Slot   receiver. 

1,364,643.  Telephone-Exchange  System; 
Winfred  T.  Powell,  Rochester.  N.  Y. 
App.  filed  Feb.  6,  1919.  Special  char- 
acter service. 

1.364.672.  Trolley  ;  Frank  Womack,  Los 
Angeles,  Cal.  App.  filed  April  5,  19.19. 
Wjjl  readily  adjust  itself  to  wire. 

1.364.673.  Art  of  Indicating  Speeds  of 
RoTATio.N' ;  Frank  W.  Wood,  Montclair, 
N.  J.  App.  filed  Dec.  20,  1918.  Syn- 
chroscope. 

1.364.687.  Rheostat:  Edward  M.  Bentley, 
Lawrence,  N.  Y.  .\pp.  filed  May  9,  1919. 
Compression. 

1.364.688.  Rheostat:  Edward  M.  Bentley, 
Lawrence,  N.  Y.  App.  filed  July  17,  1919. 
Variable. 

1,364,725.  Telegraph  System  ;  Joao  N. 
Correia,  New  York,  N.  Y.  App.  filed 
Aug.   14,  1918.      For  secret  service. 

1,364.751.  Electric  Arc  Lamp;  Horace  B. 
Grylls,  Weybridgc,  England.  App.  filed 
April  1,   1919.      Searchlight. 

1,364,760.  Battery  Grid;  Walter  E.  Hol- 
land and  James  M.  Skinner,  Philadelphia, 
Pa.  App.  filed  Jan.  9,  1919,  Relatively 
thin. 

1,364,811.  Toaster:  Edwin  A.  Rutenber, 
Marion,  Ind.  App.  filed  March  20,  1917. 
Bread   tui'ner. 

1,364.835.  Rheostat;  John  T.  Daniels, 
Newark,  N.  J.  App.  filed  Aug.  5,  1920. 
For  low  voltage  but  heavy  current. 

1.364,847.  Stopping  Apparatus  for  Alter- 
nating-Current Motors  :  Harry  F.  Strat- 
ton,  Cleveland,  Ohio.  App.  filed  July  12, 
1919.      Quick-stopping. 

1.364.852.  Systems  for  Generating,  Stor- 
ing, DlSTRIBUTI.\G  and  UTILIZING  ELEC- 
TRICAL Energy  ;  Edward  V.  Hartford, 
Deal,  N.  J.  App.  filed  June  19,  1312. 
For   automobiles. 

1.364.853.  Engine  Starter;  Edward  V. 
Hartford,  Deal,  N.  J.     App.  filed  June  19, 

1912.  For  automobiles. 

1.364.854.  Electrical  Starter;  Edward  V. 
Hartford.  Deal.  N.  J.     App.  filed  June  2S, 

1913.  For  motor   vehicles. 

1,364,857.  Alternating  -  Current  Arc  - 
Welding  System  ;  William  A.  Hall,  Yonk- 
ers,  N.  Y.  App.  filed  Sept.  23,  1918. 
Automatic  regulation  of  voltage. 

(Issued  Jan.  11,  1921) 

15,022  (reissue).  Hand  Lamp;  Charles  P. 
Burgess,  Madison.  Wis.  App.  filed  Jan. 
20,  1914.  Protected  against  accidental 
lighting. 

15,025  (reissue).  Method  of  Testing  and 
Locating  Defective  Multiple-Part  Pin- 
Type  Insulators  ;  Tomlinson  F.  Johnson, 
Jr.,  Atlanta,  Ga.  App.  filed  May  6,  1919. 
WiUiout   interruption    of  service. 

1,364,861.  Construction  of  Elhctric  Con- 
ductors ;  William  L.  Bliss,  Niagara  Falls, 
N.  Y.  App.  filed  May  13,  1918.  Prevents 
acid  creeping  out  of  battery. 

1,364,879.  Foot  for  Contact  Shoes  ;  Win- 
throp  K.  Howe,  Rochester.  N.  Y.  App. 
filed  July  13,  1916.  Automatic  train 
control. 

1,364.909.  Telephone  System  ;  Ray  S. 
Wilbur,  Lyndhurst,  N.  Y.  App.  filed  Dec. 
27,  1918.      Toll  trunk  lines. 

1,364,953.  Process  op  Preparing  Negative 
Plates  for  Electric  Batteries  ;  Adolfo 
Pouchain,  Turin,  Italy  App.  filed  Sept 
18.  1919.      Negative   plates  of  zinc. 


I    1,364,964.       Means    for    Co.ntrolling     Re- 
:         PEATERS ;    John    P.    Toomey.    New    York, 
N.  Y.     App.  filed  Oct.  IS,  191S.  Telephone. 
1,364,965.     Telephone-Call-Transfer  Sys- 
tem :   John  F.   Toomev.  New   York.   N.   Y. 
App.    filed    June    3.    1919.      Long-distance 
transmission  lines. 
1,364,967.     Rheostat:  Alexander  F.  Victor, 
Davenport.    Iowa.       App.     filed    July     17, 

1919.  Means    for   gradual   variation. 
1,364.969.        Signaling     System  ;     Ray     S. 

Wilbur,  Lyndhurst,  N.  J.  App.  filed  Jan. 
2.  1918.  Responsive  to  currents  of  two 
different  strengths. 
1,365,004.  Telegraph-Printing  Apparatus; 
Andrew  T.  MacCoy,  Dover.  Mass.  App. 
filed  Aug.  11,  1917.  Selective  and  syn- 
chronizing mechanism, 

1.365.032.  Electrolytic  Apparatus:  Will- 
iam E.  Greenawalt,  Denver,  Col.  App. 
filed  April  29,  1918.  Electrolysis  of  im- 
pure copper  solutions. 

1.365.033.  Electrolytic  Apparatus;  Will- 
iam E.  Greenawalt,  Denver,  Col.  App. 
filed  Feb.  10.  1919.     Copper  deposition. 

1.365.034.  Electrolytic  Apparatus;  Will- 
iam E.  Greenawalt,  Denver,  Col.  App. 
filed  June  13.  1914.  Maintaining  variable 
valent  salts  in  impure  electrolyte  at  their 
lowest  valency. 

1,365.053.  Process  op  Making  Ketone 
BoDiE.-:  Carlcton  Ellis  and  Alfred  A. 
Wells.  Montclair.  N.  J.  App.  filed  March 
18,  1918.  From  olefins  or  other  unsa- 
turated bodies. 

1,365.066.  Machine  for  \Vrapping  and 
Unwrapping  Tires  :  Elmer  E.  Shoop- 
man.    Cairo.    Neb,       App,    filed    May    13. 

1920,  With  tape  of  fiber  or  paper. 
1,365.085.       Magneto-Contact-Point     Pro- 
tector :    Henry    A.     Bowers.    Jamestown, 
N,    Y,      App.    filed    Dec.    8.    1919.      To   ex- 
clude dirt. 

1,365,130.  Starting.  Generating,  and 
Braking  System  :  William  A.  Turbayne, 
Niagara  Falls.  N.  Y.  App.  filed  Nov.  23, 
1917.      Automobile. 

1.365.140.  Electrolysis;  Matthew  A. 
Adam.  John  Stevenson.  Alan  T.  Mabbit 
and  John  Fieldhouse,  London,  England. 
App.  filed  Aug.  31,  1920.  Deposit  of 
metals  in  loose  crystalline  form. 

1.365.141.  Prevention  of  Corrosion;  Mat- 
thew A.  Adam,  London,  England.  App. 
filed  Aug.  31.  1920.  For  tanks,'  pipes, 
pumps,  heaters. 

1.365.152.  Attachment-Plug  Receptacle- 
Frank  V.  Burton.  Bridgeport,  Conn.  .Vpp. 
filed  Jan.  15.  1916.  To  receive  jacks  of 
different  arrangement 

1,365.157.  Apparatus  for  Use  in  Teleg- 
raphy OR  Telephony  ;  Lee  de  Forest 
New  York,  N.  Y.  App.  filed  Feb.  3.  1916. 
Audion  detector,  amplifier  or  generator. 

1,365,168.  Spark  iNTENSIprER ;  Otto  A 
Gerdes  and  Emil  Guth,  Blue  Island,  111. 
App.  filed  May  26,  1920.  For  use  upon 
old  or  worn  spark  plugs. 

1,365,170.  I.NDUCTANCE-CoiL  Mounting  ; 
Robert  F.  Gowen,  New  York,  N.  Y  App 
filed  Aug.  20.  1919.  For  coupling  pur- 
poses. 

1,365.186.  Electric  Iron;  Jose  A.  Oca 
Balda,  Bridgeport,  Conn,  App.  filed  May 
16.  1919.  Time-controlled  switch  and 
indicator. 

1.365,193.  Electric  Cut-Out  Box:  Roscoe 
Ratcliffe.  Plainville.  Conn.  App.  filed 
Nov.  17,  1919..    Detachable  section. 

1.365.198.  Method  of  and  Apparatus  for 
Electrically  Welding  Tubing  ;  Frank 
L.  Sessions,  Lakewood,  Ohio.  App  filed 
March  24,  1919.  Electrically  welding 
lap-seam  or  close-butted-seam   tubing. 

1.365.199.  Method  op  and  Apparatus  for 
Electric  Welding  ;  Frank  L.  Sessions, 
Lakewood,  Ohio.  App.  filed  Sept.  27. 
1919.  For  welding  lap-seam  or  close- 
butted-seam    tubing. 

1.365.201.  Trolley  ;  Earl  W.  Sinnett.  Grand 
Rapids,  Mich.  App.  filed  Oct.  27,  1920. 
Slide    contact    to    replace    trolley    wheel. 

1.365.224.  Armature  Core;  John  E.  Bush- 
nell.  Berkeley.  Cal.  App.  filed  Nov.  23, 
1918.     Magneto. 

1.365.225.  Magneto  :  John  B.  Bushnell 
Berkeley,  Cal.  App.  filed  May  24,  1919. 
Impulse  starter. 

1,365.231.  Printing-Telegraph  System; 
Amos  F.  Dixon,  Newark,  N.  J.  App. 
filed  Feb.  14.  1918.  For  keeping  several 
stations  in  synchronism. 

1,365.268.  Telephone-Transmitter  Mouth- 
piece :  Clarence  E.  O.  OUiffe,  Leichhardt, 
New  South  Wales,  Australia.  App.  filed 
Aug.    21.   1920.      Germicidal  disk. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


Middle  Atlantic  States 

BROOKLYN,  N.  Y.— Bid.s  will  be  received 
at  the  office  of  J.  H.  Delaney,  commissioner 
of  transit  construction,  49  Lafayette  Street 
New  York  City,  until  Feb.  1  for  installing 
an  electric  motor-driven  drainage  pump  in 
the  Fourteenth  Street  eastern  district  sub- 
way at  Meserole  Street  and  Bushwick  Ave- 
nue. 

BROOKLYN,  N.  Y.— The  Nassau  &  Suf- 
folk Lighting  Company,  149  Broadway 
New  York  City,  has  arranged  for  an  issue 
of  $436,000  in  bonds  for  proposed  exten- 
sions and  general  expansion. 

hA^Tjr'^S^K'  N.  Y.— Bids  will  be  received 
t>>  J.  W  Brannan.  president  of  the  Board 
frnJ''"?'-!'^''  °^  Bellevue  Hospital,  at  the 
office  of  the  general  medical  superintendent. 
415  East  Twenty-sixth  Street,  until  Feb.  4 
tor  the  installation  of  a  complete  fire-alarm 
nirt  wi  r  ®  engineer's  office,  main  office, 
old  buildings  and  pavilions  I,  K,  L  and  M. 

SALEM,  N,  Y. — F.  c.  Loveiov  has  an- 
P'V"^.'°.th%P"blic  Service^Com?^ission  fSr 
at  this    °ace°    ''°"''"'"'='    ^"    electric    plant 

MILLVILLE,  N.  J.— The  Millville  Light 
&  Power  Company  contemplates  the  erec- 
tion of  an  addition  to  its  power  plant  to 
cost  ab9ut  $5.00.000.  S.  J.  Franklin  High 
Street,  is  engineer.  *iie" 

.nnF„?'^i"K^^'Pv,°'^4,^-  J— Plans  have  b^en 
approved  by  the  Board  of  Aldermen  for 
the  installation  of  a  row  ornamental  street- 
M^,.J»f  o/'^'l'".  "It  Madison  Avenue  from 
Market  Street  to  New  Brunswick  Avenue. 
J.   B.  Franke  is  city  electrician. 

nX^r^^,^'^^,}^^^^'  PA.— Bids  will  be  re- 
ceived by  W.  S.  Twining,  director  of  the 
1  ?ff '"^?^".'  of„city  transit,  twelfth  floor, 
1211  Chestnut  Street,  until  Feb.  8  for  fur- 
nishing and   installing  electric   lighting  and 

»nS''"f..,*',''"\'^- ^'"'  ,"'«  <^-i''  inspection  shop 
?>»L  =;  ''f'lting  the  yard  at  Bridge  and 
Penn  Streets,  also  an  electric  lighting  sys- 
tem for  Br-dge  Street  Station  and  the  train- 
men s  building  at  Prankford  and  Bustleton 
Avenues. 

Mfr??,?^?^?^^^'  ^^-  —  The  Chesterfield^ 
Manufacturing  (Company  contemplates  the 
erection  of  an  electric  power  plant  to  fur- 
nish light  and  power  for  present  mill  and 
T  -c.'^^*^^  ""'"  'o  t'e  constructed  later. 
J.   P.   Taylor   is   president 


North  Central  States 

DETROIT,  MICH.— The  Public  Lighting 
eomrnission,  care  of  A.  L.  Jones,  acting 
president,  138  Bast  Atwater  Street,  con- 
f  ?r  ^?,^„  '¥  erection  of  a  new  power  plant 
of  25,000  kw.  to  supply  electric  power 
tor  municipally  owned  street  cars,  fire  de- 
partrnent's  high-pressure  pumping  station 
and  lighting  streets  and  public  buildings. 
Tc  An  '^r3?}  °^  '^he  plant  is  estimated  at  about 
!J)OOU.OOO. 

SPRINGFORT,  MICH.— The  city  officials 
are  considering  entering  contract  with  the 
Consumers  Power  Company,  Jackson,  to 
supply  energy  for  light  and  power.  This 
plan  would  include  the  erection  of  a  trans- 
™'ssion   line  to   Albion   at  a  cost   of   about 

WAKEFIELD,  MICH.  —  Improvements 
and  additions  to  the  street-lighting  system, 
to  cost  about  $5,504,  are  under  considera- 
tion.    W.  Jacobson  is  city  clerk. 

CANTON,  OHIO.— The  municipal  water 
commission  is  considering  the  erection  of  a 
central  power  plant  for  the  operation  of 
the  pumping  stations  and  to  furnish  light 
for  city  buildings  and  streets.  The  cost 
of  the  plant  is  estimated  at  $140,000.  J.  A. 
Buell  is  in  ciiarge. 

MIDDLETOWN,  OHIO. — Plans  are  under 
way  for  the  installation  of  an  ornamental 
street-lighting  sy^em.  Mr.  Morrison  is 
c:ty   engineer. 

MONROE,  OHIO.— The  County  Commis- 
sioners   at   Eaton    have    granted    permission 
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to  I).  Wolfoid  to  establish  and  maintain 
an  electric  transmission  line  in  Monroe 
Township   to    provide   for    light   and    power. 

Z.\NESVir.I-R.  OHIO.  —  E.  H.  .Meye^. 
electrical  covmscl  of  ZancsviUc.  .-inil  K.  E. 
Mcriiire  of  the  Ohio  Electric  Company. 
SprinKfleld.  are  considering  improvements, 
includins  a  new  power  plant,  extension  to 
the   street-lighting  system,    etc. 

W.VTKEEO.\M.  ILI... — Tl>e  City  Council 
has  passed  an  ordinance  providing  for  the 
installation  of  an  ornanitntal  street-lightmg 
system  at  a  cost  of  about  $,')3,U00. 

A.'^HL.VXl).  WIS. — The  city  offlci.ils  con- 
template tile  installation  of  an  oinamental 
street-lishting  .system.  W.  C.  Morris  is 
city  clerk. 

MADISON.  WIS. — Mayor  U  M.  Kittle- 
son  Wll  have  plans  invc.<!tigatcd  for  the 
erection  of  a  municipal  electric  plant. 

M.VNITOWOC.  'WIS. — The  Oslo  Power  & 
Liglil  Company.  826  Smith  Eighth  Street, 
plans  to  enlarge  its  plant,  extend  its  wires, 
etc.     H.  Groth  is  in  charge. 

MERRIU...  "SVIS.^Thc  City  Council  has 
authorized  the  installation  of  an  oinamental 
sU'cel-lighting  system  to  cost  about  $30,000. 

OCON'OMOWOC.  WIS. — The  city  officials 
contemplate  tlie  installation  of  a  switch- 
board in  the  municipal  light  plant  and  in  an 


VELVA,  N.  D. — Tlie  Dakota  Engineering 
&  Construction  Company,  Valley  City,  is 
i:onsidering  the  establishment  of  an  electric 
generating  plant  ncpr  this  pla<e. 

PHIUP.  S.  D. — C.  H.  Holcomb  recently 
purcha.wd  a  light  and  power  plant  and 
contemplates  improvements. 

LEAVENWORTH,  KAN. — Petitions  have 
been  circulated  requesting  the  city  olhcials 
to  call  an  election  for  the  purpose  of  sub- 
mitting to  the  voters  a  proposition  to  issue 
bonds  for  the  erection  of  a  new  electric 
light  plant. 


Southern  States 

CHARLOTTE,  X.  C.  —  The  Southern 
Power  Company,  Church  Street,  contem- 
plates the  erection  of  a  hydro-electric  plant 
on  the  Catawba  River  to  develop  3.5. MOO  hp. 
W.    S.    Lee    is   vice-president   and    engineer. 

F.VVKTTEVILLE.  N.  C. — The  Cumber- 
land Railway  &  Power  Company,  Raleigli, 
plans  to  extend  its  street-railway  lines  in 
Fayetteville  to  Camp  Bragg,  a  distance 
of  9  miles,  at  a  cost  of  about  $100,000. 
J.    R.    Raggett   is   receiver   of  the  company. 

FERNANDIN.\,  FL.V. — The  city  officials 
contemplate  improvements  to  the  municipal 
electric  light  and   water  plant. 


POWER  HOUSE  CONSTRUCTED  OF  REINFORCED  CONCRETE, 
OSHKOSH    (WIS.)    GAS  LIGHT  COMPANY 


GUI:  :de  substation.  T.  S.  Johnson  is  city 
clerk. 

I>.\R^VIN.  MINN. — Tlie  village  officials 
contemplate  thi:  installation  of  an  electric 
lighting  system.  Energy  will  be  obtained 
from  the  municipal  plant  at  Litchfield.  F.  O. 
Holm   is  village  clerk  of  Litchfield. 

C.R.VND  R.\Pins,  MI.V.V. — The  c'ity  offi- 
eial;;  contemplate  the;  erection  of  h  munic- 
ipal power  plant  at  the  government  dam. 
F.  .\.  McVicar  is  city  clerk. 

MINNEAPOLIS,  MINN. — The  Hennepin 
County  Sanitorium  (Commission  proposes 
to  issue  bonds  to  the  amount  of  $1,.tOO,000 
for  the  erection  of  a  sanitarium,  including 
a  power  plant  to  cost  about  $210,000.  E.  C. 
Gale   is  a  member  of  the  commission. 

ESTHERVILIjE,  IOW.V. — The  Emmet 
County  Light  &  I'ower  Company  has  peti- 
tioned the  board  of  supervisors  for  permis- 
sion to  constru<-t  a  transmission  line  along 
the  public  highways. 

TROT  MILLS,  IOWA.— The  Natural  Re- 
search Development  Company  ha.s  plans 
under  way  for  water-works  improvements 
and  a  power  house  to  cost  about  $.50,000. 
Holland.  .Vckerman  &  Holland.  122  North 
Fourth  Street.  Ann  .\rbor,  .Mich.,  are  engi- 
neei-s. 

ST.  I.,OITIS,  MO. — It  is  reported  that  the 
Kan.sas  City,  Clay  County  &  St.  Joseph 
Railroad  Company,  .'iSO  Railway  Exchange, 
Kansas  City,  has  plans  under  way  for  the 
construction  of  an  electric  railway  line 
from  St.  I..OUIS  to  Kansas  City,  a  distance 
of  about  2.t0  miles. 


GER.M.V.NTOWN.  TENN. — Tile  town  offi- 
cials plan  to  issue  bomls  for  tlie  installation 
of  an  electric  light  and  wati'r  plant.  Gaines 
&  Carlisle,  206  Falls  Buililing,  .Memphis, 
are  architects   and   engineers. 

MEJfPHIS.  TENN. — The  city  and  county 
officials  of  .Memphis  co  .tennilate  the  erec- 
tion of  a  municipal  market  an<l  auditorium 
to  cost  about  $2,000,1100.  I^lans  include  the 
installation  of  an  electric  power  plant.  Hids 
will  hi-  received  for  construction  work  on 
March  1  by  C.  O.  Pfeil  and  G.  Awsumb. 
architects,  1403  ITnion  and  Planters'  Build- 
ing. 

GADSDEN,  ALA.  —  The  Publii-  Service 
Commission  has  granted  permission  to  the 
Alabama  Power  (^mipany.  P.irmingliam,  to 
erect  a  transmission  line  from  this  place 
to  a  point  on  tlie  Georgia  state  line  to 
connect  with  the  line  of  (he  Georgia  Rail- 
way &  Power  Company.  T.  W.  Martin  is 
president. 

POTE.\IT.  OKL.\. — The  Poteau  Telephone 
Company  plans  to  erect  a  two-story.  25-ft. 
X  SO-ft.  addition,  install  switchboard  and 
replace  wires  witli  lables.  Tlie  cost  is 
estimated  at  about  $200,000. 

TISHOMINGO,  OKLA.  —  The  city  offi- 
cials contemplate  tlie  extension  of  trans- 
mission lines  from  this  place  to  Milburn, 
a  distance  of  9   miles. 

HARLINGTON.  TEX.  —  Bonds  to  the 
amount  of  $60,000  have  been  voted  for  the 
installation  of  municipal  light,  water  and 
sewer    systems. 


Pacific  and  Mountain  States 

CHEL.A^N  F.VLLS,  WASH. — The  Clielan 
Falls  I'ower  Company  is  planning  to  en- 
l.'irge  its  facilities  by  installing  a  12,500-hp. 
plant  here.     G.    D.    Brown    is  president. 

PE  ELL,  WASH.— The  Pc  Ell  Light  & 
Power  Company  li.as  been  incorporated  with 
a  capital  of  $10,000  to  generate  electricity 
and   iiaiidle   electrical  supplies. 

ARROWHEADS  SPRINGS,  CAL.— Plans 
h.ave  been  prepared  for  tlie  erection  of  a 
power  house  and  portable  buildings  to  cost 
about  $60,000,  at  the  Public  Health  Hos- 
pital at   this   place. 

CALEXICO,  CAL. — The  City  Council  is 
considei-ing  the  installation  of  a.  municipal 
light  plant.  M.  L.  Parcels  and  A.  C.  Baskin 
were  appointed  to  investigate  the  cost,  etc. 

LOS  .\NGELES,  CAL.— The  city  engineer' 
has  been  instructed  to  prepare  ordinance 
providing  for  the  installation  of  an  orna- 
mental street-lighting  system  on  Ogden 
Street  between  Sunset  and  Hollywood  Bou- 
levards. 

LOS  .\NGELES,  CAL. — The  Los  Angeles 
Gas  &  Electric  Corporation  plans  to  expend 
between  $1,000,000  and  $5,000,000  to  en- 
large production  plants  and  extend  its  dis- 
tribution system.  Tlie  company  has  ap- 
plied to  the  Railroatl  Commission  for  per- 
mission to  issue  $1,000,000  toward  the 
development  of  this  work.  Estimates  are 
now  being  prepared  by  engineers. 

JIONT.\GUE,  C.A.L.  —  R.  E.  Swigart. 
trustee  of  the  Klamath-Shasta  Valley  Irri- 
gation project  at  this  place,  has  been 
granted  permission  to  divert  1,600,000 
acre-ft.  of  water  from  the  Klamatli  River 
for  storage  purposes.  Plans  also  include 
the  development  of  110,000  hp. 

OL.\NCHA,  C.\L.  —  The  Public  Service 
Commission  has  authorized  the  erection  of 
a  transmission  line  from  the  municipal 
power  plant  at  the  Haiwee  reservoir  to 
tlie  town  of  Darwin.  The  cost  is  estimated 
at  between  $75,000  and  $80,000. 

S.\NT.A.  P..\RBARA,  CAL.— .\n  appropri- 
ation of  $130,000  for  a  new  lighthouse  at 
tills  place  has  been  recommended  by  the 
Rivers  and  Harbors  Committee  of  Con- 
gress and  indorsed  by  the  Navy  Depart- 
ment. Plans  also  inclode  the  erection  of 
a  wireless  station  and  the  installation  of 
new  i.sland  lights. 

LEVAN,  UTAH.  —  J'he  Town  Council 
contemplates  an  election  soon  for  the  pur- 
pose of  submitting  to  the  voters  a  propo- 
sition to  issue  bonds  for  the  erection  of  a 
municipal  light  plant. 

IDAHO  FALLS,  IDAHO.  —  The  City 
Council  will  be  petitioned  to  take  steps  !■ 
securing  a  lighting  system  for  C  Street. 

ST.  MARIES,  IDAHO. — The  Washington 
Water  Power  Company.  Spokane,  Wash., 
has  applied  to  the  Public  Utilities  Com- 
mission for  permission  to  construct  a  trans- 
mission line  from  the  Kootenai-Benewah 
county  line  along  the  St.  Joe  River  to  the 
limits  of  this  city. 

SELIGM.VN,  ARIZ. — E.  L.  Beyard  of 
Hiis  place  has  applied  to  the  Federal  Power 
Commission  for  permission  to  develop 
4  80,000  hp.  on  the  Colorado  River,  Mojave 
County.  This  project  will  include  the  elec- 
trification of  500  miles  of  the  Atchison. 
Topeka  &  Sante  F6  Railway  system  and 
the  irrigation  of  500,000  acres  of  desert 
land. 

LARAMIE,  WTO. — The  Midwest  Refin- 
ing Company  contemplates  the  installation 
of  one  500-kva..  2,300-volt.  60-cycle,  steam- 
driven  turbine,  three  125-hp.  motors  for 
water  pumping  and  one  100-hp.  motor  for 
boiler  feed.     J.   F.   Cullen   is  superintendent. 


Canada 

HALIFAX,  N.  S.  —  The  Nova  Scotia 
Power  Commission  plans  to  take  over  the 
power  plant  in  operation  at  the  Musha- 
mush  River,  which  supplies  Lunenburg,  and 
contemplates  increasing  its  capacity  in 
order  to  supply  several  adjoining  towns. 
The  commission  also  proposes  to  improve 
some  power  plants  now  in  operation.  A 
power  project  on  the  East  River,  Sheet 
Harbor,  allowing  a  development  of  25,000 
hp.,  is  under  consideration. 

LONDON,  ONT. — Bids  will  be  received 
by  E.  V.  Buchanan,  general  manager  of 
the  Utilities  Board,  about  March  1  for  the 
erection  of  a  substation  on  Cabell  Street  to 
cost  about  $50,000. 

MONTREAL,  QUE. — The  Shipman  Elec- 
tric Engineering  Company,  26  St.  George 
Street,  plans  to  purchase  one  7i-hp.,  110- 
volt  Wagner  or  Century  single-phase  motor; 
one  350-kva.  three-phase,  60-cycle.  600-volt 
synchronous  motor,  and  one  150-kw.,  220- 
volt  to  110-volt,  three-wire,  direct-current 
generator. 
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Stepping  Stones 
to  Good  Will 

FORTUNATELY  there  are  no  secrets  in  the  electric 
light  and  power  business.  The  element  of  competi- 
tion being  absent,  every  manager,  engineer  and  com- 
mercial agent  is  free  to  divulge  to  his  fellows  in  the 
business  just  how  he  has  floated  a  successful  loan,  im- 
proved the  station  efficiency  or  increased  the  sale  of 
energy  or  appliances.  This  is  real  co-operation,  valuable 
alike  to  the  company  and  its  patrons,  both  of  whom 
gain  through  this  free  and  frank  interchange  of  in- 
formation. Thus  a  spirit  of  good  will  is  fostered 
between  leading  central-station  men  and  organizations 
all  over  the  country.  Excellent  as  it  is,  however,  it  is 
not  enough.  The  intimacy  must  embrace  in  a  way  the 
general  public,  but  with  so  much  privacy  and  so  many 
inner  offices  separating  the  executives  of  the  company 
from  its  patrons  how  is  this  possible?  If  proper  public 
relations  are  to  be  maintained,  the  barrier  must  be 
removed  and  every  manager  of  a  public  utility  made 
"get-at-able."  In  fact,  the  whole  business  should  be 
conducted,  as  it  were,  in  glass  houses  so  that  every  one 
can  see  all  that  there  is  to  be  seen  about  its  operation. 
That  is  the  best  basis  for  inspiring  confidence  and  for 
establishing  good  will.  It  has  the  advantage  of  simplic- 
ity and  is,  moreover,  effective. 


Middle  West  Transmission 
Growing 

AN  INDICATION  of  the  growth  of  power  transmis- 
l\  sion  in  the  Middle  West  is  the  recent  operation  for 
several  weeks  of  interurban  cars  between  Rockford,  111., 
and  Janesville,  Wis.,  by  energy  transmitted  135  miles 
from  the  Prairie  du  Sac  plant  of  the  Wisconsin  River 
Power  Company.  While  operation  in  this  way  is  not 
new  even  under  Middle  Western  conditions,  there  are 
comparatively  few  Middle  Western  systems  on  which 
such  a  length  of  transmission  can  be  found.  While 
the  West  Coast  and  Southeastern  sections  of  the  country 
hold  the  record  for  interconnected  systems  and  long- 
distance transmission,  Middle  Western  pi'ogress  is  such 
that  the  general  development  in  that  section  of  long- 
distance transmission  and  large  interconnected  systems 
that  will  approach  in  size  the  developments  of  the  other 
two  sections  seems  to  be  a  matter  of  a  few  years  only. 


The  Colorado  River 
Project 

THE  proposed  development  by  the  Southern  Cali- 
fornia Edison  Company  of  more  than  two  and  one- 
half  million  horsepower  of  hydro-electricity  on  the 
Colorado  River  is  a  plan  to  stagger  the  imagination. 
Immense  as  it  is,  however,  the  project  cannot  be  viewed 
as   an   idle   dream.     Its   realization    will   ultimately   be 


forced  by  the  necessity  for  new  sources  of  energy  to 
supplement  the  large  developments  now  under  way  in 
the  High  Sierras  on  the  San  Joaquin  River  and  its 
tributaries.  These  latter  developments  will  eventually 
produce  approximately  650,000  kw.,  and  it  is  estimated 
that  this  entire  output  will  be  consumed  within  fifteen 
years.  It  is  worthy  of  note  also  that  the  Colorado  River 
project  is  proposed  at  a  time  when  other  utilities  in 
many  sections  of  the  country  find  that  their  load  is 
not  increasing  at  a  very  rapid  rate.  In  central  and 
southern  California,  however,  the  utilization  of  elec- 
trical energy  continues  by  leaps  and  bounds,  and  in 
reaching  out  for  other  sources  of  supply  long  before 
they  are  required  the  Southern  California  Edison  Com- 
pany is  following  its  usual  far-sighted  policy. 


A  Crutch  for  the 
Pessimist 

TO  THOSE  who  have  allowed  themselves  to  become 
depressed  by  the  business  conditions  of  the  past  few 
months  our  monthly  report  on  central-station  operating 
statistics  should  come  as  a  tonic.  While  industrial-plant 
energy  requirements  varied  from  10  to  66  per  cent  below 
normal  during  November,  the  increased  lighting  and 
heating  load  was  sufficient  to  carry  the  average  daily 
output  beyond  any  previous  high  mark.  The  revenue  for 
November  was  also  3.1  per  cent  greater  than  ever 
before.  Compared  with  a  similar  period  during  1919, 
the  kilowatt-hour  output  for  November,  1920,  showed 
an  increase  of  11.5  per  cent.  Of  those  central-station 
companies  in  the  class  that  generate  more  than  100,000,- 
000  kw.-hr.  per  year,  no  more  than  ten  have  reported 
a  lower  total  output  for  1920  than  for  1919.  It  is 
apparent  that  electric  central  stations  are  not  expe- 
riencing the  depression  so  prevalent  in  other  lines  of 
industry. 


The  Status  of  the 
Electric  Vehicle 

NOTWITHSTANDING  their  many  and  great 
advantages,  numerous  electrical  devices  fail  to 
awaken  the  imagination  of  the  average  man.  Our  large 
steam  turbo-generator  sets,  inclosed  as  they  are,  give 
but  little  indication  of  their  power,  and  the  electric 
locomotive,  lacking  the  noise  and  the  attractive 
reciprocating  motion  of  its  steam  competitor,  dis- 
appoints the  eye  and  deceives  the  mind.  Approaching 
within  1  or  2  per  cent  of  actual  perfection,  the  electrical 
transformer  is  nevertheless  the  most  unobtrusive  thing 
imaginable  to  the  layman,  and  even  the  sturdy  motor, 
diminutive  beside  the  machine  it  drives  or  the  engine 
it  displaces,  is  rarely  accepted  at  its  face  value.  People 
invariably  associate  power  with  bulk  and  noise,  and  it 
is  because  of  this  that  the  electric  vehicle  does  not  get 
its  just   due  when   compared  with   the   gasoline-driven 
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machine.  The  electric  car  is  too  prosaic  and  quiet.  If  it 
could  snort  and  chug  outlandishly  and  if  it  were  of 
hideous  aspect,  it  might  give  a  truer  impression  of 
its  prowess.  As  it  is,  proof  of  its  possibilities  must  be 
made,  and  even  then  the  prospective  buyer  accepts  it 
with  reservations.  To  the  electrical  man  this  phase  of 
human  psychology  is  baffling.  Nevertheless,  it  exists 
and  allowance  must  be  made  for  it.  That  the  electric 
vehicle  for  city  traffic  is  superior  in  the  long  run 
to  its  competitors  is  demonstrable,  and  there  are  still 
tremendous  opportunities  to  conserve  time,  labor  and 
money  and  to  promote  efficiency  in  the  handling  of 
material.s  through  its  agency.  The  greatest  problem 
concerns  the  marketing  of  the  product,  and  its  proper 
solution  involves  many  comple.x  and  perplexing  ques- 
tions. 

Each  manufacturer  may  have  very  definite  and  pro- 
nounced view.s  in  regard  to  the  ways  and  means  to 
be  employed,  but  unless  the  various  ideas  are  thoroughly 
co-ordinated  and  a  comprehensive  plan  agreed  on  a 
complete  and  satisfactory  solution  cannot  be  attained. 
One  thing  is  certain,  the  problem  is  not  technical,  but  is 
primarily  and  essentially  a  business  one.  If  attacked 
in  a  spirit  of  tolerance,  forbearance  and  helpfulness, 
rapid  progress  will  be  made.  It  is  encouraging  to  note 
that  the  number  of  electrically  propelled  vehicles  is 
increasing  year  by  year,  and  the  rapidity  with  which 
industrial  trucks  are  establishing  themselves  in  ware- 
houses and  factories  is  surprising.  Eventually  the 
electric  vehicle  will  fill  its  proper  place  in  the  transporta- 
tion world.  Of  that  there  can  be  no  doubt.  Its  inherent 
advantages  cannot  be  forever  obscured  by  the  glamor 
surrounding  the  gasoline  machine.  Meanwhile  if  the 
electrical  industry  will  accept  it  as  it  is  and  apply  it, 
needed  encouragement  will  be  given.  Confidence  is  the 
basis  and  measure  of  development,  not  idealistic  con- 
ceptions of  the  millennium. 


Improvement  of  Industrial 
Illumination 

AS  A  RULE  the  advent  of  improved  material  is  the 
.  result  of  demand  for  more  effective  application  in 
obtaining  results.  Oddly  enough,  industrial  illumina- 
tion furnishes  an  instance  to  the  contrary,  for  electric 
lamps  and  their  equipment  are  awaiting  proper  utiliza- 
tion. When  it  is  considered  that  the  last  decade 
has  brought  down  the  cost  of  light  as  a  raw  ma- 
terial to  one-tenth  its  initial  value  it  seems  strange 
indeed  that  its  liberal  and  skillful  use  should  have 
fallen  behind.  Progress  is  under  way,  to  be  sure,  but  it 
is  slow,  and  innumerable  manufacturing  establishments, 
to  their  own  serious  loss,  are  still  working  with  illumi- 
nation fully  ten  years  behind.  There  is  no  excuse  for 
poor  lighting  on  the  ground  of  expense,  for  if,  using  his 
own  cost  per  kilowatt-hour,  one  figures  out  the  expense 
of  energy  per  foot-candle-hour  per  acre,  let  us  say,  the 
false  economy  of  current  practice  becomes  self-evident. 
One  of  the  most  striking  recent  investigations  on  the 
subject  bears  directly  on  the  relation  of  output  to  illumi- 
nation, and  the  results  plainly  show  that  better  lighting 
implies  not  only  better  work,  with  the  ability  to  see 
easily,  but  more  work,  owing  to  the  fact  that  poor  light- 
ing slows  down  efficient  vision.  The  workman  with 
plenty  of  light  well  distributed  and  free  from  glare  can 
work,  and  instinctively  does  work,  at  a  better  pace  than 
the  man  who  is  struggling  along  with  just  light  enough 


to  perform  his  task  after  a  fashion.  How  far  increase 
in  illumination  can  be  carried  with  advantage  from  the 
standpoint  of  quantity  and  quality  of  output  has  not 
yet  been  detemiined,  although  it  is  certain  that  the  limit 
lies  far  beyond  ordinary  practice.  If  industrial  illumi- 
nation should  actually  keep  up  with  its  opportunities, 
we  should  anticipate  an  increase  in  the  use  of  light  even 
more  rapid  than  the  increase  in  motor  service. 


Water  Power  as  an  Asset  in  Austria's 
Regeneration 

FEW  Americans  actually  realize  the  changes  the  war 
has  wrought  in  the  old  Austro-Hungarian  Empire, 
and  fewer  still  will  lack  some  measure  of  active  sym- 
pathy in  the  troubles  of  the  Austrian  Republic,  which 
is  the  sole  territorial  remnant  of  the  widespread  domain 
of  the  luckless  Hapsburgs.  A  striking  article  from  the 
editors  of  the  chief  electrotechnical  journal  of  Austria 
in  this  issue  gives  a  vivid  idea  of  what  has  hap- 
pened. After  the  partition  of  the  empire  had  cut 
off  Czechoslovakia,  Poland  and  Jugoslavia  and  assigned 
territory  to  Rumania  and  Italy  the  Austrian  Republic 
was  cut  down  into  an  area  less  than  that  of  the  State  of 
Maine  with  a  population  of  six  and  a  half  millions. 
Thus  reduced  to  about  one-eighth  of  the  imperial  terri- 
tory, the  republic  is  doubly  unfortunate  in  lack  of  raw 
material,  especially  coal  and  iron.  Most  of  the  material 
used  in  the  electrical  manufactures  for  which  Austria 
has  been  famous  was  obtained  from  what  is  now  Poland 
or  Czechoslovakia.  As  a  result  the  electrical,  and  indeed 
all,  manufactures  have  suffered,  and  industry  is  singu- 
larly slow  in  recover^^  The  number  of  workmen  is  cut 
in  two,  and  although  the  wages  per  man  have  doubled  in 
the  last  two  years,  they  have  not  kept  pace  with  the  cost 
of  necessities,  so  that  a  large  proportion  of  the  working 
people  are  undernourished  and  in  poor  physical  condi- 
tion. Credit  is  stopped,  and  the  only  terms  on  which 
manufacture  can  be  undertaken  are  cash  on  placing  the 
order.  Prices  are  therefore  uncertain,  for  the  fluctua- 
tion is  continuous  and  cannot  be  predicted. 

With  all  this  in  the  way  of  discouragement,  it  is 
gratifying  to  note  that  the  manufacturers  of  the  Aus- 
trian Republic  are  exerting  every  effort  to  get  once 
more  upon  a  sound  basis.  They  are  preparing  for  work 
when  more  normal  times  are  reached,  and  the  electrical 
industry  is  perhaps  more  hopeful  than  the  most.  There 
are  large  resources  in  water  power  as  yet  undeveloped, 
and  with  the  totally  insufficient  supply  of  coal  and  crude 
oil  the  development  of  these  powers  and  the  supply  of 
transmitted  energy  is  a  certainty.  The  electrification 
of  the  railroads  is  one  of  the  important  steps  under 
contemplation  to  free  the  republic  from  dependence  on 
imported  fuel.  Austrian  electric  lamps,  one  of  the  most 
important  features  of  export  in  the  past,  are  still  mak- 
ing their  way  into  foreign  countries,  and  with  the 
excellent  reputation  which  they  have  always  had  they 
are  likely  to  continue  as  an  important  article  of  manu- 
facture. 

The  Electrotechnical  Society  of  Vieima,  which  has 
played  a  valuable  part  in  the  upbuilding  of  industry, 
is  turning  its  energies  to  getting  back  something  of  the 
old  trade.  It  is  to  the  possibilities  in  developing  power, 
however,  that  attention  should  chiefly  be  directed  in  the 
effort  to  regain  for  the  republic  something  of  the  indus- 
trial capacity  which  the  loss  of  the  main  coal  supply  has 
so  seriously  diminished. 
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Industrial  Heating  to  Improve  Power  Factor 
and  Load  Factor 

TWO  big  problems  before  the  central-station  industrj' 
are  those  of  improvement  of  power  factor  and  of 
increase  of  load  factor.  Industrial  heating  promises  to 
assist  materially  in  both  endeavors.  WTiereas  it  will  take 
time  to  get  results  by  discouraging  low-power-factor 
loads,  it  is  possible  to  improve  immediately  the  system 
conditions  as  a  whole  by  adding  large  blocks  of  high- 
power-factor  industrial  heating  load.  In  most  instances 
industrial  heating  promises  a  continuous  process ;  there- 
fore, though  it  will  increase  the  peak,  it  will  also  in- 
crease the  load  at  the  low-load  period  and  the  net  gain 
will  be  high  load  factor.  Filling  the  low  places  in  the 
load  curve  presents  great  difficulties  that  it  will  take 
many  years  to  overcome,  but  it  is  possible  to  obtain 
some  improvements  now  by  the  connection  of  industrial 
heating  loads.  Besides  its  other  benefits,  industrial 
heating  offers  an  excellent  source  of  revenue.  The 
progressive  central-station  companies  can  be  expected 
to  take  full  advantage  of  these  opportunities. 


classified  cause  of  the  huge  fire  loss  of  the  country,  even 
when  the  actual  percentage  of  loss  is  small,  is  an  accusa- 
tion which  demands  prompt  attention.  The  Society  for 
Electrical  Development  is  to  be  commended  for  its  work 
in  investigating  the  statistics  of  the  fire  underwriters 
and  running  down  with  punctilious  care  the  various 
correlations  disclosed. 


It  Is  Time  to  Be 
More  Specific 

WE  HAVE  already  noted  the  report  of  the  National 
Board  of  Fire  Undei-writers  and  the  rejoinder  of 
the  Society  for  Electrical  Development  regarding  fires 
from  electrical  causes.  The  facts  presented  by  the  under- 
writers are  less  important  than  the  somewhat  sensa- 
tional way  in  which  they  were  put.  It  is  one  thing  to 
headline  electricity  as  the  chief  source  of  fires  and  quite 
another  to  report  that  it  was  the  source  of  about  6  per 
cent  of  the  total  fire  damage  of  the  last  five  years.  The 
rejoinder  of  the  Society  for  Electrical  Development 
showed  that  of  all  fires  investigated  and  reported  to  it 
about  2i  per  cent  were  of  electrical  origin.  The  sta- 
tistics put  forward  by  the  Board  of  Fire  UnderwTiters 
deserve  more  than  casual  study,  and  the  time  is  ripe  for 
a  complete  exposition  of  the  relations  derivable  from 
the  data.  If  even  6  per  cent  of  the  fire  damage  in  the 
country  is  due  to  electrical  causes,  it  is  of  high  im- 
portance, considering  the  aggregate  amount  of  damage 
done,  to  know  just  how  and  why  electrical  causes  were 
responsible.  Incidentally  it  would  be  interesting  to 
know  the  nature  of  the  correlation  between  fires  re- 
puted to  be  electrical  and  those  charged  to  other  causes. 
For  instance,  what  was  the  proportion  of  fires  charged 
to  spontaneous  combustion  and  our  old  friends  rats  and 
matches  in  wired  and  unwired  buildings  respectively? 
In  what  proportion  of  the  reputed  causes  of  electrical 
fires  was  the  actual  nature  of  the  electrical  failure  re- 
sponsible for  the  fire  determined?  Of  such  instances 
what  were  chargeable  to  modem  installations  made 
under  the  rules  of  fire  underwriters  and  what  to  instal- 
lations of  an  earlier  date  made  without  suitable  inspec- 
tion? In  other  words,  there  is  direct  need  for  finding 
out,  in  so  far  as  can  be  ascertained  from  statistics,  what 
is  the  exact  character  of  the  risks  fairly  attributable 
to  electrical  causes  and  what  is  the  relation  of  these 
causes  to  the  actual  circumstances  of  electrical  dis- 
tribution. 

Our  memory  runs  back  over  a  good  many  years  to 
the  time  when  a  wire  in  the  next  street  was  sufficient 
whenever  an  alarm  was  sounded  to  cause  an  outcry 
against  the  fire  risks  due  to  electricity.  That  day  has 
happily  gone  by,  but  pointing  to  electricity  as  the  chief 


Circular  Versus  Rectangular  Coils 
for  220-Kv.  Transformers 

THE  advance  to  220  kv.  for  power  transmission, 
long  foreshadowed,  is  apparently  definitely  realized 
in  the  construction  of  four  8,333-kva.  transformers  for 
the  Southern  California  Edison  Company.  These  trans- 
formers, while  having  for  their  immediate  purpose  the 
relief  of  the  overloaded  165-kv.  lines  of  the  Southern 
California  Power  Company,  will  eventually  form  a  per- 
manent link  in  the  proposed  220-kv.  California  power 
bus.  The  Pacific  Coast  therefore  will  probably  be  the 
first  to  produce  a  superpower  transmission  system. 

The  construction  of  the  transfonners  mentioned  is 
described  in  a  paper  by  Clinton  Jones  in  this  issue. 
Aside  from  the  interest  attaching  to  the  figure  of  the 
high-tension  voltage,  noteworthy  features  are  the  cir- 
cular type  of  coil  with  its  bracing  against  short  circuits, 
the  oil  conservator,  whereby  the  main  case  of  the  trans- 
former is  completely  filled  with  oil,  thus  eliminating 
air,  and  the  220-kv.  terminal  bushing.  Particular  stress 
is  laid  upon  the  advantages  of  the  circular  coil  over  the 
familiar  rectangular-shaped  coil  of  the  shell-type  trans- 
former. The  advantages  claimed  are  superior  mechani- 
cal characteristics  as  against  the  stress  from  concen- 
trated leakage  flux  under  short  circuit,  the  practicability 
of  assembling  with  frequent  cross-bracing  in  the  direc- 
tion of  oil  flow,  the  protection  of  turn  insulation  from 
mechanical  injury,  and  increased  reliability  in  the  major 
insulation  between  the  primary  and  the  secondary.  It 
is  further  claimed  that  there  is  increased  cooling  effi- 
ciency of  the  oil  ducts. 

The  original  reasons  for  the  adoption  of  the  rec- 
tangular-shaped coils  were  probably  the  reduction  of 
the  voltage  between  layers  and  the  intermingling  in 
assembly  of  primary  and  secondary  coils,  reducing  the 
leakage  flux  and  internal  reactance.  With  increasing 
sizes  and  vertical  types  the  advantage  of  longitudinal 
conduction  of  heat  to  the  upper  exposed  ends  of  the 
coils  is  also  recognized.  Considering  these  things  from 
the  standpoint  of  the  circular  coil,  it  is  possible  to 
reduce  the  voltage  between  layers  to  the  same  extent, 
although  generally  a  greater  number  of  coils  will  be 
necessary.  In  the  matter  of  leakage  reactance  it  is 
probable  that  neither  type  has  the  advantage,  particu- 
larly as  reactance  has  lost  most  of  its  early  terrors  and, 
in  fact,  in  many  instances  is  desirable  nowadays. 
Neither  in  the  matter  of  efficiency  of  oil  cooling  is  a 
superior  position  certain  for  either  type ;  the  considera- 
tions set  forth  in  the  article  referred  to  show  some 
advantages  for  the  circular  coil,  although  it  is  not 
apparent  that  these  offset  the  salient  feature  of  the 
vertical  rectangular  coil,  of  straight  conduction  to  the 
exposed  ends  and  the  direction  of  this  conduction  being 
paralleled  by  the  upward  flow  of  oil.  It  does  not  appear 
that  the  advantages  claimed  for  either  type  are  suffi- 
ciently definite  to  eliminate  the  other,  and  it  is  probable 
that  transformers  of  both  types  and  of  about  the  same 
degree  of  reliability  will  continue  to  appear. 


William  Slocum  Barstow 

A  pioneer  and  recognized  leader  in  electric  light  and  power  utility   mamigement  who  by  insist- 
ing on  a  proper  balance  betiveen  physical  and  financial  operation  lias  been  able 
to  rescue  many  properties  that  were  apparently  in  a  hopeless  state 


SOUND  financing  methods  and  ideals 
in  manageitifnt  have  always  been 
of  paramount  interest  to  electric 
light  and  power  utilities,  but  at  no  time 
have  they  been  more  absorbing  than 
today.  Bankers  and  managers  are  be- 
ginning to  call  for  some  permanent 
nnancial  plan  sufficiently  flexible  to  ac- 
commodate itself  easily  to  current  rates 
for  money  and  investment  demand.  One 
who  has  advocated  this  principle  for 
years  and  who  is  recognized  as  an  au- 
thority on  public  utility  flnance  and  a 
rc'buildef  of  electric  light  and  power 
properties  that  through  mismanagement 
and  poor  financing  have  been  allowed  to 
run  down  is  W.  S.  Bar.stow.  electrical 
engineer,  operator,  manager,  financier 
and  president  of  the  General  Gas  & 
Klectric  Company,  with  properties  in 
Pennsylvania.  Ohio.  New  .Jersey.  New- 
York  and  Vermont.  Included  in  these 
properties  are  those  once  controlled  by 
the  Atlantic  Gas  &  Klectric  Company,  a 
holding  company  which  went  on  the 
financial  rocks  a  few  years  ago. 


Mr.  Barstow's  connection  with  the  in- 
dustry dates  back  to  the  old  Edison 
Machine  Works  at  Schenectady,  where 
he  started  work  in  1SS7.  He  had  charge 
of  construction .  of  new  plants  for  that 
organization.  Upon  completing  the  in- 
stallation of  the  Brooklyn  Edison  sys- 
tem in  1SS9  he  remained  as  electrical 
engineei-  and  general  superintendent  and 
later  became  general  manager.  In  1901 
he  resigned  to  engage  in  the  practice  of 
consulting  electrical  engineering,  and  in 
Hnifi  lie  organized  the  engineering  and 
management  corporation  of  W,  S.  Bai-- 
stow  &  Company.  During  the  time  he 
was  with  the  Brooklyn  Edison  Company 
he  acted  in  an  advisory  capacity  for 
other  electric  light  and  power  companies 
and  as  .such  effected  the  consolidation  of 
the  Edison  companies  in  Cleveland. 
Under  his  management  the  Brooklyn 
Edison  Company  was  one  of  the  first  to 
install  multiphase  transmission  and  sub- 
station distribution.  low-tension  arc 
lamp.s,  storage  batteries,  the  "booster" 
system  and  other  devices  then   new. 


As  the  result  of  this  operating  and 
management  experience  Mr.  Barstow  has 
come  to  believe  that  the  electric  light 
and  power  utility  must  be  operated  from 
both  the  physical  and  the  financial  view- 
point. While  these  points  of  view  are 
apparently  entirely  different,  they  must 
be  kept  parallel  or  the  comjiany  will 
come  to  grief.  He  has.  accordingly,  al- 
ways advocated  the  maintenance  of  a 
well-defined  balance  between  these  two 
phases  of  utility  operation.  A  week 
from  next  Tuesday  Mr.  Barstow  will 
celebrate  his  fifty-fifth  birthday.  Mr. 
Barstow  was  born  in  Brooklyn,  where  he 
spent  so  much  of  his  commercial  life. 
In  18S7  he  was  graduated  from  Columbia 
College.  He  is  a  fellow  and  life  member 
of  the  A.  I.  E.  E..  of  which  he  has  been  a 
vice-president.  In  numerous  othcn-  elec- 
trical societies  he  has  had  an  active  part. 

Elsewhere  in  this  i^sue  will  be  found 
a  contribution  from  Mr.  Barstow  to  the 
current  discussion  on  financial  struc- 
tures. In  this  paper  common  stock  is 
held  to  be  fundamental. 
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Building  First  220,000-Volt  Transformers 

Four  8,333-Kva.,  Single-Phase  Units  Are  Being  Manufactured 
for  the  Southern  California  Edison  Company — Advantages  of 
Circular  Coils  Are  Set  Forth—Standard  Bushings  for  220  Kv. 

By  CLINTON  JONES 

Transformer  Department,  General  Electric  Company,  Pittsfield,  Mass. 


POPULAR  interest  in  the  so-called  "super- 
power" system  has  been  intensified  by  the 
coal  and  oil  situation,  by  war  conditions,  the 
recently  crippled  condition  of  our  transporta- 
tion facilities  and  the  probability  of  further  railway 
electrification.  Fortunately,  electrical  interests  have 
long  foreseen  the  ultimate  necessity  of  higher  voltage 
and  larger  power  transmission  systems — such  trans- 
mission systems  as  would  not  only  decrease  the  present 
waste  in  undeveloped  power  but  also  steadily  increase 
the  efficiency  of  all  power  in  use  and  relieve  the  railroads 
of  a  vast  amount  of  their  present  coal-carrying  burden. 
The  movement  toward  this  very  vital  national  econ- 
omy is  being  furthered  by  the  enterprise  and  foresight 
of  individual  operators  who  are  so  planning  and  building 
their  systems  as  greatly  to  simplify  the  eventual  linking 
up  of  what  may  be  termed  the  "key  transmissions"  of 
the  various  industrial  and  agricultural  areas.  The  line 
voltage  of  220,000,  which  has  been  tacitly  agreed  upon 
as  being  the  approximate  economic  potential  for  these 
extensions  and  interconnections,  constitutes  a  very 
abrupt  step  in  the  curve  of  maximum  transformer  volt- 
ages, as  indicated  in  Fig.  1.  Nevertheless,  there  is  every 
indication  that  the  use  of  220,000  volts  will  be  attended 
with  just  as  much  success  as  that  which  characterized 
the  first  operation  of  150,000-volt  apparatus  by  the 
Southern  California  Edison  Company.  The  circular  coil 
concentric  winding  design  is  being  used  for  the  first 
transformers  and  this  construction  has  already  proved 
of  great  value  in  the  development  toward  a  safer  appa- 
ratus for  very  large  powers  and  high  voltages.  The 
elimination  of  the  air  space  in  the  main  containing  tank 
is  another  noteworthy  advance,  also  the  completion  and 
standardization  of  an  oil-filled  220,000-volt  bushing  to 
be  interchangeable  for  all  apparatus  and  services  with 
the  exception  of  the  line  itself. 

The  last  step  in  potential — namely,  to  220,000  volts — 
had  been  discussed  for  some  time  prior  to  1920,  but  no 
actual  moves  were  made  by  the  operators  until  last 
summer,  when  the  Southern  California  Edison  Company 
placed  an  order  with  the  General  Electric  Company  for 
four  water-cooled  50-cycle,  8,333-kva.  transformers, 
arranged  for  operation  at  220,000  volts,  stepping  from 
a  generated  voltage  of  11,000.  These  will  be  used  in 
the  company's  new  hydro-electric  station,  to  be  known 
as  "Big  Creek  No.  8,"  which  will  be  a  part  of  an 
ultimate  development  for  the  transmission  of  750,000 
hp.  at  220,000  volts,  over  a  distance  of  240  miles 
(385  km.).  One  of  these  units  is  shown  in  the 
illustration.  No  definite  time  has  yet  been  set  for 
operation  at  220,000  volts,  but  it  must  be  in  the  near 
future,  as  the  present  lines  of  the  Southern  California 
Company  will  soon  be  loaded  to  their  full  capacity  and 
it  is  imperative  that  more  power  be  delivered  to  Los 
Angeles  County  at  an  early  date.  This  transmission 
is  interesting  in  that  it  will  be  available  as  a  permanent 


link  in  the  220,000-volt  California  bus*  by  which  it  is 
proposed  to  interconnect  all  the  large  natural  powers 
throughout  the  state. 

There  is  now  no  doubt  as  to  the  commercial  practi- 
cability of  transmission  potentials  in  the  order  of  200,000 
volts.  In  fact,  as  far  as  transformers  are  concerned,  it 
may  be  said  that  the  transition  from  150  to  220  kva. 
involves  far  less  uncertainty  than  did  the  transition 
from  66  to  100  kva.  The  recent  natural  tendency  toward 
the  use  of  the  grounded  system,  with  its  attendant 
stabilization  of  line  potential,  has  been  of  great  impor- 
tance in  this  extension  of  voltage. 

The  turning  point  in  coil  construction  in  high-voltage 
transformer  design  came  after  the  first  experience  in 
potentials  of  from  70  kv.  to  100  kv.  In  order  to  under- 
stand better  the  needs  of  the  situation,  the  General 
Electric  Company  early  in  1910  began  extensive  investi- 
gation of  all  problems  encountered  in  the  operation  of 
several  of  the  early  100-kv.  systems.  These  investiga- 
tions included  the  systems  of  the  Colorado  Power  and 
Great  Western  Power  companies  and  were  very  complete 
and  made  at  great  expense.  Furthermore,  extensive 
laboratory  apparatus  was  built  for  experimental  pur- 
poses, making  possible  the  duplication  of  phenomena 
existing  in  field  service  and  thus  permitting  more  care- 
ful and  extended  investigations.  The  results  obtained 
were,  as  is  quite  usual  in  such  cases,  explained  without 
much  difficulty  by  theoretical  and  practical  considera- 
tions, and  it  can  be  said  in  all  confidence  that  all  of  the 
phenomena  inimical  to  the  safetj'  and  operation  of 
high-voltage  lines  and  apparatus  are  quite  well  known. 

Advantages  of  Circular  Coil  for  High-Voltage 
Transformers 

Much  has  been  said  in  regard  to  the  merits  of  dif- 
ferent tj-pical  transformer  constructions  for  high- 
voltage  work,  so  that  it  will  not  be  amiss  to  examine 
the  design  of  this  pioneer  220,000-volt  unit.  It  should 
be  said  here  that  the  General  Electric  Company  early 
committed  itself  to  the  use  of  the  circular  coil  in  small 
form-wound  sections  for  all  power  transformers.  The 
accumulated  experience  of  the  company,  both  in  the 
early  stages  of  the  development  of  large  power  units, 
when  the  "shell"  form  with  rectangular  coils  was  used 
almost  universally,  and  in  these  later  years  that  have 
seen  such  remarkable  strides  in  capacity  and  voltage, 
all  points  unmistakably  to  the  circular  coil  as  the  key- 
note to  permanent  practice,  and  everj^  danger  that  still 
threatens  from  the  use  of  longer  lines  vnth  higher 
voltage  and  larger  powers  is  closely  associated  with 
some  important  characteristic  of  design  dependent 
directly  upon  the  form  of  the  coil. 

The  superior  mechanical  characteristics  of  the  small 
circular  coil  have  already  proved  invaluable  in  con- 
structing power  units  which  will  withstand  the  destruc- 
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tive  efforts  of  short  circuit  as  demonstrated  by  actual 
tests  with  large  powers  at  the  company's  Schenectady 
factory.  These  mechanical  characteristics  may  be 
summed  up  in  their  larger  sense  as  resulting: 

First — From  the  fact  that  a  transformer  coil  under 
magnetic  stress  from  concentrated  leakage  flux — i.e., 
under  short  circuit — tends  to  assume  a  circular  form. 

Second — From  the  practicability  of  assembling  such 
coils  with  frequent  cross-bracing  in  the  direction  of  the 
oil  flow,  thus  giving  positive  support  to  all  conductors 
at  short  intervals  without  interfering  with  the  cooling 
action  of  the  coil. 

The  important  advance  in  thermal  characteristics 
made  possible  by  this  construction  may  also  be  sum- 
marized under  two  general  heads — namely,  the  reduction 
in  heat-blanketing  effect  of  the  intercoil  bracing  struc- 
ture and  the  increased  cooling  efficiency  of  the  oil  duets. 

The  first  advantage  accrues  from  the  use  of  narrow 
coil  and  group-spacing  braces  at  right  angles  to  the 
conductors,  thus  reducing  to  a  fraction  of  an  inch  the 
length  of  the  heat-conducting  path  from  center  of  brace 
to  the  oil.  The  second  is  the  result  of  the  very  short  oil 
duct  in  the  circular  coil  assembly,  where  the  oil  flow  is 
across  instead  of  along  the  conductor  and  the  length  of 
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FIG.  1 — INCREASE  IN  MAXIMUM  POTENTIAL  IN  POWER 
TRANSFORMERS  BY  YEARS 

the  duct  is  determined  by  the  width  of  the  coil  rather 
than  its  length.  These  combined  advantages  have  made 
it  possible  to  construct  large  power  units  in  which  the 
"hot-spot"  temperature  is  mainly  due  to  the  difference 
in  oil  temperature  as  between  the  top  and  bottom  coil 
levels,  and  this,  in  turn,  can  be  controlled  to  a  large 
extent  in  the  design  of  the  particular  transformer  and 
its  cooling  system. 

Protection  of  Coil  Insulation  from  Injury 

The  protection  of  turn  insulation  from  mechanical 
injury  both  in  manufacture  and  operation  is  also  a 
noteworthy  improvement  characteristic  of  the  small 
circular  coil.  As  this  is  a  very  vital  detail  of  any  design, 
it  will  bear  brief  examination.  Such  insulation  natu- 
rally occupies  a  very  restricted  space  and  must  stand 
a  high  puncture  voltage  per  mil.  Uniformity  is  obvi- 
ously necessary,  and  a  plurality  of  thin  layers  is  there- 
fore advisable.  To  protect  this  fibrous  insulation  in  the 
winding  and  treating  process  and  to  preserve  it  in 
operation  has  been  made  much  more  certain  by  the  use 
of  the  small  circular  coil,  which  is  wound  with  uniform 
tension,  has  no  sharp  corners  and  expands  and  con- 
tracts uniformly  over  the  necessary  wide  range  of 
operating  temperatures. 


It  would  be  impracticable  and  out  of  place  here  to  go 
into  any  great  detail  as  to  the  merits  of  the  circular  coil 
construction  and  its  adaptability  within  the  commercial 
range  of  power  transformers.  Enough  has  been  said, 
however,  to  indicate  the  basic  reasons  for  the  emphasis 
that  the  manufacturer  has  placed  on  the  form  of  the  coil. 
As  the  importance  of  insulation  increases  the  impor- 
tance of  protecting  it  from  mechanical  damage  or 
overheating  also  increases.  Thus  the  natural  rugged- 
ness  and  uniform  thermal  qualities  of  the  circular  coil 
come  into  play  with  increased  force.  If  the  oil  duct 
of  a  low-voltage  transformer  becomes  partially  clogged 
by  oil  deposit  or  the  distortion  of  a  coil  due  to  mag- 
netic stress,  the  only  immediate  effect  may  be  an  in- 
crease in  local  heating.  If  one  of  these  things  happens 
in  an  extra-high-voltage  unit,  it  may  easily  cause  a 
breakdown  between  coils  at  the  next  line  disturbance. 

Again,  the  circular-coil  design  admits  of  the  con- 
centric arrangement  of  windings  as  between  high-volt- 
age and  low-voltage  components.  The  General  Electric 
Company  has  made  this  a  requisite  in  high-voltage 
designs.  In  such  construction  the  windings  are  more 
surely  braced  where  there  must  be  considerable  -striking 
distance  between  active  parts  and  ground,  since  the 
principal  magnetic  forces  are  exerted  radially  between 
the  windings,  rather  than  vertically  as  in  the  "inter- 
leaved" designs  where  the  resultant  force  must  be 
taken  by  the-  core-clamp  structure  through  insulating 
supports.  The  form  of  assembly  also  allows  of  a  sim- 
plification and  increased  reliability  in  the  major  insula- 
tion. This  consists  of  a  number  of  concentric  cylinders 
so  installed  between  the  windings  with  longitudinal 
spacers  as  to  preclude  any  movement  and  closing  of  oil 
ducts. 

The  particular  transformer  under  discussion  is  of 
the  "core"  type  with  two  groups  of  windings  on  separate 
core  legs  for  each  phase.  As  far  as  the  general  arrange- 
ment of  core  and  coils  is  concerned,  it  is  similar  to  the 
Great  Western  Power  unit  shown  in  Fig.  2.  It  was 
designed  for  operation  with  neutral  point  permanently 
grounded,  and  this  again  lends  additional  interest  to 
the  concentric  form  on  account  of  its  exceptional  adapt- 
ability to  grounding. 

The  line  end  of  the  high-voltage  winding  is  brought 
out  through  a  new  standard  oil-filled  250,000-volt  bush- 
ing which  is  interchangeable  as  between  the  transform- 
ers and  high-tension  oil  circuit  breakers.  It  will  be 
interchangeable  with  any  other  bushings  for  220,000- 
volt  apparatus  which  may  be  furnished  later.  The 
external  shell  of  this  bushing  consists  of  two  porcelain 
pieces  above  the  transformer  cover,  one  porcelain  piece 
below  the  cover  and  an  intermediate  metal  cylinder  which 
is  flanged  at  the  upper  end  to  support  the  bushing. 
This  metal  portion  always  extends  below  the  transformer 
oil  level  to  avoid  any  possibility  of  corona  in  trans- 
formers having  an  air  space  between  the  oil  level  and 
cover.  A  metal  tube  extends  from  top  to  bottom  through 
the  center  of  the  bushing,  and  the  intervening  space 
between  this  tube  and  the  porcelain  shell  is  filled  with 
transil  oil  and  concentric  cylindrical  insulating  barriers. 
The  glass  chamber  at  the  top  provides  space  for  ex- 
pansion of  the  oil  and  indicates  its  level.  The  joints 
between  the  shell  sections  are  made  with  treated  cork 
gaskets  compressed  locally  by  numerous  bolts  engaging 
metal  clamping  rings.  The  central  tube  serves  as  the 
conductor  when  used  in  a  breaker  and  as  a  conduit  for 
a  cable  conductor  in  a  transformer. 
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The  bushing  has  a  dry  flash-ovei-  voltage  of  660,000. 
The  lightning  flash-over  is  estimated  at  more  than 
twice  the  normal  frequency  figure  and  is  equal  for 
wet  or  dry  conditions.  In  the  event  of  any  high  im- 
pressed voltages  the  bushing  will  not  puncture  but  will 
arc  from  the  terminal  to  ground  without  damage.  The 
general  design  of  the  bushing  is  such  that  an  essentially 
uniform  surface  distribution  of  potential  is  obtained, 
thus  preventing  corona  on  the  surfaces. 

The  containing  tank  is  of  the  "oil  conservator"  type, 
having  a  separate  chamber  for  oil  expansion  (see  Fig. 
2A).    The  principles  involved  in  this  construction  are 


to  some  extent  in  all  transformers  open  to  the  air  and 
is  easily  accelerated  to  the  danger  point  during  emer- 
gency overloads.  It  preserves  the  transformer  insula- 
tions to  a  remarkable  extent,  as  shown  by  actual  time 
tests  at  various  operating  temperatures.  While  final 
conclusions  cannot  be  drawn  at  present,  owing  to  the 
protracted  nature  of  such  investigation,  it  can  be  said 
that  the  rate  of  deterioration  of  the  usual  organic  trans- 
former insulations  is  greatly  reduced  by  the  use  of  a 
conservator.  Obviously,  this  is  a  verj'  important  step 
in  advance  and  can  be  used  to  great  advantage  in 
high-voltage  work. 


FIG.  2 — world's  first  220,000-volt  power  transformer 


A — External  view  of  the  220-kva.,  8.333-kva.  transformer,  of 
•conservator  type.  Four  of  these  units  are  being  built  for  the 
Southern  California  Edison  Company  and  will  be  star  connected 
in  service. 

B — This  bushing,  rated  at  250  kv.,  maximum  potential,  will  be 


used  on  220-kv.  lines  for  either  transformers,  oil  circuit  breakers 
or  lightning  arresters.  It  is  said  that  the  new  220-kv.  transformer 
construction  follows  tlie  general  design  of  that  shown  in  C.  which 
is  one  of  the  7,500-kva.,  165-kv.  transformers  recently  obtained 
by  the  Great  Western  Power  Company. 


"the  elimination  of  the  usual  air  space  above  the  oil  in 
the  main  tank  and  the  isolation  of  the  hot  oil  and 
transformer  insulation  from  the  surrounding  air.  The 
main  tank  is  always  completely  filled  with  oil,  and 
pressure  is  prevented  by  opening  the  auxiliary  tank  to 
the  outside  air  through  a  breathing  device.  Any  ac- 
cumulation of  moisture  in  the  auxiliary  tank  due  to  con- 
densation is  caught  in  a  sump  and  may  be  drawn  off 
through  a  pet  cock  at  the  bottom.  This  construction 
€liminates  "breathing"  in  the  main  tank  and  keeps  the 
oil  absolutely  dr>'.  It  avoids  explosions  due  to  a  possible 
mixture  of  air  and  gas  formed  from  hot  or  decomposed 
oil.     It  protects  the  oil  from  "sludging,"  which  occurs 


The  total  weight  of  this  transformer  is  50  tons, 
including  oil.  The  height  from  rail  to  top  of  bushing  is 
24  ft.  (7.3  m.),  and  the  diameter  is  10*  ft.  (3.2  m.). 

A  current  transformer  is  mounted  on  the  cover  and 
connected  into  the  neutral  circuit  before  the  ground 
is  made  on  the  tank.  The  current  transformers  of  three 
units  (one  three-phase  bank)  have  their  secondaries 
connected  in  parallel  so  that  any  unbalanced  current 
(ground  current)  can  be  read. 

It  is  an  interesting  fact  that  the  manufacturer  had 
actually  designed  this  220-kv.  transformer  long  before 
any  definite  plans  had  been  made  by  power  interests  for 
operation  at  this  voltage. 
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Review  of  Electrical  Business 
in  1920 

Analysis  of  Conditions  Gives  Rise  to  Estimate  of 

$4,200,000,000  Spent  Last  Year  for  Goods  and 

Service — Prospects  for  Future  Brighter  Still 

By  T.  Commerford  Martin 

THROUGHOUT  the  year  just  closed  electrical  de- 
velopment maintained  to  a  degree  even  beyond 
reasonable  expectation  the  rate  of  progress  that  had 
characterized  it  during  the  periods  alike  of  the  great 
war  and  of  the  post-armistice  resumption  of  pacific  rela- 
tionships. For  many  industries  1920  was  a  time  of 
distress  and  the  beginning  of  the  era  of  deflation,  but 
electricity,  broadly  considered,  had  known  little  of 
abnormally  high  prices  and  has  very  few  steps  to  re- 
trace painfully.  For  the  great  group  of  public  utilities, 
with  the  return  to  national  sanity  in  trade  and  com- 
merce and  in  industrial  affairs,  the  new  hope  is  seen 
in  fairer  quotations,  fairer  rates  and  a  fairer  income 
on  the  investment.  The  industry  is  really  starting 
from  the  bottom  upward,  because  others  are  starting 
from  the  top  downward.  The  electrical  note  for  1921 
can  only  be  one  of  hopefulness.  Raw  materials  and 
labor  are  in  readjustment,  with  universal  benefit,  and 
capital  itself,  the  world's  savings,  is  becoming  cheaper, 
because  the  savings  are  once  more  accumulating. 

It  has  been  the  privilege  of  the  writer  for  some 
twenty-five  years  past  to  submit  to  the  readers  of  the 
Electrical  World  a  review  of  the  year  past  as  regards 
the  expenditures  of  the  American  nation  for  electrical 
goods  and  service.    Being  based  on  the  latest  available 


ELECTRICAL  PRODUCTION  AND  INCOME  IN  1920 

Central  staUons   $900,000,000 

Electric   tracUon    800,000,000 

Telegraphy    250.000.000 

Telephony    550,000,000 

Electric  manufacturing    1,250.000,000 

Isolated  plants    200,000,000 

Miscellaneous    250,000,000 

Total     $4,200,000,000 

census  data,  Electrical  World  monthly  statistics  and 
the  reports  when  obtainable  of  the  great  manufacturing 
companies  and  the  public  utilities  in  general,  such  figures 
have  subsequently  been  found  to  "make  good"  in  a  very 
encouraging  manner.  An  estimate  of  production  and 
income  in  1920  is  made  in  the  accompanying  table. 


Central  Stations 
The  figures  of  the  United  States  Census  Bureau  for 
1917  showed  the  central-station  revenues  of  that  year 
to  be  $526,886,408.  Since  that  time  the  revenues  of  the 
industry  have  grown  rapidly — roughly,  as  shown  by 
the  Electrical  World's  monthly  statistics,  20  per  cent 
annually.  From  these  bases  it  was  thought  quite  reason- 
able to  estimate  central-station  earnings  for  1920  at 
$900,000,000.  The  past  year  has  seen  central  stations 
enjoying  better  rates  in  many  instances.  Some  of  the 
1,250,000  new  homes  needed  are  already  being  built 
and  occupied  and  industrials  up  to  the  late  fall  were 
using  all  the  power  available. 

Electric  Traction 

Estimates  of  revenues  of  the  street  railways  in  1919 
from  transportation  are  given  by  the  American  Electric 
Railway   Association   at   $750,000,000.      It    is   doubtful 


whether  there  has  been  very  much  advance  over  this 
figure  in  the  intervening  twelve  months.  It  is  true 
that  fares  have  been  raised,  but  it  is  also  true  that 
riding  has  decreased  as  a  direct  result.  Morever,  the 
"jitney"  has  taken  from  the  electric  railway  a  very 
handsome  slice  of  its  business.  For  these  reasons  it  is 
not  thought  advisable  to  place  the  electric  railway 
revenues  from  transportation  at  more  than  $800,000,000. 

The  Arts  of  Communication 

It  has  been  a  hard  job  for  the  telegraph  and  telephone 
systems  to  recover  from  the  injuries  inflicted  by  a 
term  of  governmental  management.  But  fortunately 
the  damage  done,  though  deep,  was  not  vital.  Service 
was  reduced  to  its  lowest  form  of  efficiency,  but  is  "com- 
ing back."  The  earnings  of  the  telephone,  set  down  in 
1919  as  about  $475,000,000— Bell  co-operative  and  "in- 
dependent"— are  now  for  1920  taken  at  only  $550,000,- 
000,  an  increase  of  approximately  15  per  cent. 

The  telegraph  income,  which  was  set  at  $200,000,000 
for  1919,  is  now  estimated  for  1920  at  $250,000,000. 
This  includes  a  great  variety  and  miscellaneousness  of 
function  and  service — land  lines,  ocean  cables,  railway 
systems,  "wireless,"  district  systems,  burglar  alarms, 
police  and  fire  systems.  The  "wireless"  advances  of 
1919  are  of  splendid  scope  and  magnitude,  with  infinite 
promise  for  the  near  future. 

Electrical  Manufacturing 

It  was  shown  that  in  1918  only  three  of  about  nine 
hundred  producers  of  supplies  and  apparatus  had 
reached  an  audited  total  of  $522,421,000,  which  of  course 
was  not  the  figure  at  which  the  goods  were  put  in  the 
hands  of  the  customer  and  consumer.  In  1919  the  out- 
put of  one  electrical  manufacturer  was  represented  by 
orders  of  $237,000,000  and  sales  at  first  hand  only 
$3,000,000  less.  During  the  last  year  there  was  a  cease- 
less call  for  electrical  goods.  When  one  department 
of  electrical  manufacture  lets  up  a  bulge  is  seen  imme- 
diately in  some  other  direction,  while  demands  here- 
tofore unheard  and  unsuspected  bring  new  producers 
into  a  field  whose  bounds  will  not  be  set  by  us  or  in 
our  time.  For  the  year  1920  the  writer  is  very  much 
tempted  to  rate  the  high-water  mark  at  $1,250,000,000, 
the  first  time  that  any  branch  of  electrical  production 
and  service  has  passed  the  billion  mark. 

Isolated  Plants  and  Miscellaneous 

It  may  be  very  much  doubted  whether  there  is  any 
notable  increase  in  the  number  of  isolated  plants  in 
office  buildings  and  factories.  The  great  war  has  put 
an  appreciable  drag  on  that  kind  of  development,  as  it 
has  on  the  sinking  of  taxes  in  unprofitable  municipal 
plants.  But,  per  contra,  there  is  a  most  interesting 
development  in  such  isolated  plants  as  the  new  battle- 
ships and  the  new  lines  of  steamers,  as  well  as  in  farm 
plants,  for  which  the  call  is  being  met  with  feverish 
activity.  The  farmer  has  been  educated  by  his  "flivver" 
up  to  a  desire  for  putting  away  his  oil  lamps  with  other 
back-number  gear,  and  electricity  has  a  strong  growing 
appeal  to  him  in  1920-21. 

With  an  undeniable  aggregate  of  more  than  four 
billions  of  electrical  goods  and  service  needed  by  our 
fellow-citizens  in  the  year  just  ended,  are  we  not  called 
upon  by  the  opportunities  of  1921  to  put  forth  energies 
not  yet  by  any  means  fully  extended  in  what  has  been 
done  thus  far?     "The  greater  lies  before." 
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Common  Stock  the  Basis  of  Financing 

The  Physical  and  the  Financial  Structure  of  Utilities  Are  Equal  Compo- 
nents, Although  the  Latter  Has  Not  Been  Receiving  Equal  Consideration 
from  Regulating  Bodies,  with  the  Result  that  It  Has  Become  Top- 
heavy   Because   of  Too   Much   Borrowing  and   Too   Little   Investment 

By  W.  S.  BARSTOW 

President  W.  S.  Barstow  &  Company,  New  York 


A  LL  corporate  enterprises  are  made  up  of  what 
/\L  might  be  termed  two  sti'uctures — physical 
/— ^^  and  financial — and  these  function  only  when 
^L.  JA-and  as  long  as  both  are  present.  In  an  elec- 
tric light  and  power  company  the  physical  structure  is 
the  power  house  and  distributing  system  by  means  of 
which  is  generated,  distributed  and  sold  to  the  public 
the  service  of  lighting  and  power.  The  financial  struc- 
ture is  made  up  of  the  securities  which  are  sold  to  the 
investor  (stockholder)  or  lender  (bond  or  note  holder). 
From  these  two  sources — service  and  securities — 
money  is  obtained  to  operate,  maintain  and  extend  the 
property.  As  the  physical  structure  makes  use  of  public 
property  which  is  necessarily  confined  as  to  its  limits, 
the  service  rendered  thereby  is  economically  a  monopoly, 
and  to  protect  the  public  using  the  service  regulations 
are  made. 

As  the  financial  structure  is  made  up  of  securities 
distributed  over  an  unlimited  territory  throughout  the 
world,  its  operations  are  competitive  and  automatically 
subject  to  regulation  by  the  law  of  supply  and  demand. 
When,  therefore,  public  service  commissions  attempt 
to  regulate  the  financial  structure  which  already  has 
been  regulated  by  the  law  of  supply  and  demand,  they 
may  render  it  inoperative,  in  which  case  all  money  nec- 
essary to  extend  the  physical  structure  must  be  derived 
from  the  returns  for  service.  Under  such  a  condition 
these  returns  would  have  to  be  so  high  that  service 
could  not  be  sold  and  expansion  would  be  blocked. 

Earnings  Not  Retxjrn  on  Investment 

Regulating  bodies  have  as  yet  only  a  general  knowl- 
edge of  the  financial  structure.  On  the  other  hand,  their 
efficient  engineering  staffs  have  kept  them  fully  in- 
formed on  the  physical  property  and  its  operation.  One 
of  the  results  has  been  the  confused  conception  of  earn- 
ings and  return  on  investment.  That  these  two  are 
related  to  one  another  is  of  course  unquestioned,  but 
that  relation  should  be  clearly  understood. 

The  state  of  the  art  today  provides  recognized  means 
of  fulfilling  the  requirements  of  the  public  for  service, 
but  no  means  are  provided  for  fulfilling  the  require- 
ments of  the  investor.  The  former  relates  to  the  proper 
operating,  maintenance  and  extension  of  the  property. 
The  latter  means  the  safeguarding  of  both  the  prin- 
cipal and  the  return  on  the  investment.  If  the  state  and 
conmiission  laws  protect  the  public  in  the  service  but 
do  not  protect  the  investor,  or  vice  versa,  the  enter- 
prise fails. 

The  investor  or  stockholder  in  any  enterprise  should 
not  be  confused  with  the  lender  or  bondholder,  whom  the 
enterprise  must  at  some  time  pay  back  and  who,  when 
this  is  done,  is  no  longer  a  factor  in  the  financial  struc- 
ture.    The  investor's  interest  remains  permanently  in 


the  property,  although  this  interest  may  be  passed  from 
individual  to  individual.  The  majority  of  state  laws  and 
commission  rulings  make  it  difficult  in  many  ways  to 
interest  the  investor  but  easy  to  interest  the  lender. 
As  a  result,  the  financial  structure  of  the  public  service 
enterprise  has  become  top-heavy  and  in  danger  of 
falling  owing  to  the  heavy  debts,  which  have  gradually 
grown  to  a  point  where  the  foundation  established  by 
the  investor  becomes  too  weak.  The  solidity  of  the 
structure  can  only  be  restored  by  increasing  the  in- 
vestment and  decreasing  the  debt  to  a  safe  point. 
If  we  cease  to  maintain  the  power  plant  by  inter- 
rupting the  coal  supply,  the  plant  will  soon  stop  its 
operations.  If  we  cease  to  maintain  the  financial 
structure  by  stopping  the  returns  to  the  investor,  this 
will  ultimately  cease  to  function,  and  in  turn  the  power 
plant  will  cease  its  operation.  In  either  case  the  enter- 
prise fails  sooner  or  later  and  the  public  suffers. 

Should  Provide  Stabilization  Fund 

The  investor  today  is  appreciating  through  lessons 
learned  in  the  past  that  there  is  on  hand  no  contingency 
or  stabilization  fund  which  will  act  as  a  reserve  to  pro- 
vide for  a  return  on  the  investment  during  periods  of 
depression.  Such  a  condition  did  not  always  exist.  In 
the  early  days  of  the  public  service  enterprise  when  the 
growth  was  comparatively  slow  owing  to  the  newness  of 
the  art  and  rates  for  service  were  high  and  expenses 
low,  many  successful  companies  established  a  contin- 
gency or  stabilization  fund.  In  the  later  days  of  the 
exploiter  this  fund  was  used  to  furnish  a  return  on 
securities  issued  but  not  represented  by  cash  or  services 
in  the  physical  structure. 

When  the  price  fixing  of  service  was  put  into  effect, 
the  importance  of  the  contingency  fund  was  not  appre- 
ciated and  its  establishment  was  not  permitted,  and 
as  a  result,  the  value  of  common  stock  as  a  means  of 
permanent  financing,  which  is  the  foundation  in  any 
enterprise,  was  lost  sight  of.  In  an  effort  to  continue 
to  meet  the  demands  of  the  public  for  extensions  and 
additions  to  the  physical  structure,  a  stock  was  created 
which  took  a  preference  over  this  common  stock,  and  on 
this  the  returns  on  the  common  stock  acted  as  a  con- 
tingency or  stabilization  fund.  As  the  amount  of 
preferred  stock  grew,  such  fund  became  inadequate 
to  protect  the  preferred  stock  investor.  At  this  point 
both  classes  of  investors  ceased  further  investment  in 
the  enterprise,  which  was  then  forced  to  borrow.  All 
returns  to  the  investor  in  common  and  preferred  stocks 
now  become  the  contingency  or  stabilization  fund  of  the 
lender  or  bondholder.  The  point  has  now  been  reached, 
however,  where  in  many  cases  even  the  requirements  of 
the  lender  cannot  be  met  and  the  financial  structure  as 
it  now  exists  is  once  more  in  trouble. 
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Return  on  investment  is  not  permanently  fi.\ed,  but 
varies  from  time  to  time,  depending  upon  money  market 
conditions  and  investment  risk.  The  basis  upon  which 
a  stock  sells  may  vary  at  time  from  6  to  10  per  cent  or 
more,  depending  upon  the  market  price  of  money  and 
whether  or  not  a  loan  is  placed  ahead  and  secured  by 
the  investment.  The  investor  is  compelled  to  assume 
the  risk  of  a  loan  ahead  of  the  investment  in  order  to 
meet  the  demands  of  the  public  for  extensions  to  the 
physical  property  at  a  time  when,  owing  to  money 
market  conditions,  the  investment  cannot  be  increased 
because  the  rate  of  return  permitted  has  been  fixed 
below  market  requirements.  In  this  connection  the 
public  and  the  commissions  compare  the  rate  of  return 
to  the  lender  with  that  to  the  investor,  without  giving 
due  importance  to  risk  to  the  investor.  The  lender  is 
secured  in  the  loan  not  only  by  property  represented  by 
such  loan  but  by  all  the  property  owned  by  the  investor, 
while  the  investor  has  remaining  only  a  conditional 
claim  on  the  investment. 

Then  again  the  lender  (bond  or  note  holder)  must 
ultimately  be  paid  back,  and  there  are  only  three  ways 
in  which  the  investor  can  accomplish  this — first,  by  earn- 
ings or  returns  from  service,  which  the  public  must  pay ; 
second,  by  the  investor  increasing  his  investment  so  that 
the  lender  can  be  paid  off,  an  object  that  can  be  accom- 
plished only  when  the  investor  receives  a  rate  of  return 
which  will  encourage  such  additional  investment,  this 
being  the  only  plan,  moreover,  which  will  finally  restore 
the  financial  structure  to  a  permanent  basis;  third,  by 
again  borrowing  to  pay  off  the  loan,  which  is  the  method 
adopted  generally,  but  which  involves  a  continual  re- 
financing through  loans  either  for  short  or  long  periods 
the  expense  of  which  must  be  recognized  in  the  rate  for 
service. 

Relative  Returns  to  Lender  and  Investor 

The  relative  positions  occupied  by  the  lender  and  the 
investor  in  the  financial  structure  are  important  in 
determining  return.  If  the  lender,  or  bondholder, 
demands  a  return  of  5  per  cent,  then  the  preferred 
stockholder,  or  investor,  should  be  entitled  to  a  return 
of  7  per  cent,  the  increase  being  commensurate  with  the 
risk,  and  the  common  stockholder,  who  assumes  the 
greatest  risk,  should  be  entitled  to  a  return  of  10  per 
cent.  These  figures,  however,  are  based  on  a  loan 
extending  over  a  long  period  during  which  the  stock- 
holders have  an  opportunity  to  take  advantage  of 
cheaper  money  to  pay  off  the  lender.  If  the  loan  is  for 
a  short  period,  the  chance  of  protecting  the  investment 
is  materially  reduced,  the  investment  becomes  more 
speculative  and  therefore  is   entitled   to   more   return. 

Ratio  of  Bonds,  Preferred  and  Common  Stock 

In  a  case  where  the  financial  structure  is  made  up 
of  .50  per  cent  in  5  per  cent  bonds,  25  per  cent  in  7 
per  cent  preferred  stock  and  25  per  cent  in  10  per  cent 
common  stock,  the  return  on  the  total  capital  would  be 
somewhat  less  than  7  per  cent,  but  if  market  conditions 
require  a  6  per  cent  bond,  8  per  cent  preferred  stock  and 
12  per  cent  common  stock,  the  return  on  the  total  capital 
becomes  7 J  per  cent.  This  rate  of  return,  however,  is 
not  the  cost  of  money  to  the  enterprise,  and  in  this  con- 
nection regulating  bodies  often  err.  To  arrive  at  the 
cost  of  money  to  the  enterprise  there  must  be  added  to 
any  return  to  the  lender  or  investor  all  expense  neces- 
sary to  transfer  the  money  to  the  enterprise,  corre- 
sponding in  a  way  to  transportation  of  coal  to  the  power 


plant.  In  addition  to  the  cost  of  distribution  of  securi- 
ties, which  may  vary  over  a  wide  range,  financial 
expenses  include  cost  of  legal,  accounting  and 
engineering  services,  disbursements  in  connection  with 
proceedings  before  regulating  bodies,  taxes  on  securities, 
printing  or  engraving  of  certificates  and  numerous  other 
items  which  always  accompany  new  financing.  In  the 
case  of  short-term  bonds  or  notes  where  the  loan  is  for 
a  small  amount  the  cost  has  in  many  cases  exceeded 
materially  the  amount  paid  for  interest.  There  are 
many  instances  on  record  where  short-term  financing 
has  cost  from  14  to  16  per  cent  and  more,  although  the 
interest  rate  has  been  but  7  per  cent. 

Then  again  the  cost  of  money  depends  to  an  extent 
upon  the  action  of  regulating  bodies.  The  securities 
are  created  and  marketed  as  money  is  required,  under 
money-market  conditions  which  are  subject  to  change 
during  the  deliberation  of  the  regulating  bodies.  In 
many  cases  in  the  past  owing  to  the  vast  amount  of 
detail  work  in  the  hands  of  the  regulating  bodies  there 
have  been  delays  in  securing  prompt  approvals,  during 
which  time  the  cost  of  money  has  increased  from  30 
to  50  per  cent. 

Must  Increase  Sale  of  Common  Stock 

For  the  past  five  years  public  service  enterprises 
have  had  all  they  could  do  to  meet  the  constantly 
increasing  cost  of  labor,  coal  and  material  by  getting 
rate  increases  that  enabled  them  merely  to  exist  and 
continue  as  solvent  concerns.  It  has  not  been  possible, 
therefore,  for  the  enterprises  themselves,  the  commis- 
sions or  the  public  to  give  full  consideration  to  some  of 
the  broad  questions  which  must  now  be  fairly  passed 
upon  and  settled  if  these  enterprises  are  to  continue 
to  serve  and  satisfy  the  demands  as  to  extensions.  To 
return  to  a  proper  basis  means  not  only  that  enough 
money  must  be  earned  to  pay  a  cash  return  on  the 
common  stock  which  would  make  additional  stock  of  this 
class  salable  in  competition  with  other  securities,  but 
that  common  stock  should  be  permitted  some  of  the  cash 
return  which  it  has  had  to  forego  during  the  past  five 
years.  Otherwise  investors  will  not  be  attracted  to  the 
enterprise,  because  it  will  be  apparent  that  in  another 
period  of  similar  financial  stress  they  will  again  be  with- 
out any  return  on  their  investment.  But,  more  than 
this,  a  contingency  or  stabilization  fund  must  be  built 
up  to  safeguard  return. 

Regulation  Should  Draw  Investors  to  Utilities 

There  has  been  a  widespread  belief  in  many  com- 
munities that  recent  rate  increases  are  satisfactorily 
meeting  all  problems.  This  is  not  the  fact.  Such 
increases  have  barely  been  sufficient  to  provide  for  the 
increased  cost  of  coal,  labor  and  materials.  The  final 
problem  to  be  solved  is  the  renewed  interest  of  the 
investor  or  stockholder  and  the  gradual  elimination  of 
the  lender  or  bondholder,  and  no  enterprise  can  find 
this  solution  unless  the  investment  of  common  stock  is 
paying  in  cash  a  proper  rate  of  return  after  provision 
for  all  reserves  and  contingencies. 

If  such  a  market  is  created,  it  will  of  itself  create 
the  best  regulation.  An  enterprise  whose  common 
stock  has  been  selling  at  premium  for  a  substantial 
period  can  obtain  capital  for  extensions  so  that  all 
increased  economies  can  be  passed  down  to  the  public. 
It  will  then  be  the  duty  of  the  public  service  com- 
mission to  see  that  all  further  economies  are  shared  by 
the  public  and  by  the  investor. 
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Unusual  Industrial  Heating  Developments 

Possibilities  of  Electrical  Service  of  This  Kind  Shown  by  Variety  of  New 
Applications — Central  Stations  and  Manufacturers  Should  Combine  Efforts 
in  Developing  a  Field  Which  Eventually  Should  Be  as  Large  as  Motor  Load 

By  WIRT  S.  SCOTT 

Manager  Industrial  Heating  Section  Westinghouse  Electric  &  Manufacturing  Company, 

East  Pittsburgh,  Pa. 


^TT^HE  electrical  manufacturers  apparently  appre- 
I       ciate  more  fully  than  central  stations  the  tre- 
I       mendous   possibilities    in   the   development   of 
-!-■-      the  industrial  heating  load,  but  they  alone  can- 
not develop  this  field.     So  far  the  electrical  manufac- 
turers have  done  the  major  part  in  the  investigation  and 
application  work,  at  a  considerable  expense  and  with 
comparatively  little  help  from  the  central-station  com- 
panies, which  in  the  long  run  will  be  the  greatest  bene- 
ficiaries, since  the  purchase  of  power  goes  on  continu- 
ally.   The  leading  electrical  manufacturers  have  organ- 
ized separate  departments  for  industrial  heating  work, 
are  developing  apparatus  to  meet  the  requirements  just 
.as  rapidly  as  possible,  and  are  training  a  corps  of  special- 
ists for  the  development  and  handling  of  this  compai-a- 
tively  new  field  of  business. 

It  is  only  a  matter  of  time  until  every  central  station 
throughout  the  country  will  have  as  many  power  sales- 
men engaged  in  industrial  heating  work  as  it  now  has 
on  industrial  motor  work.  The  available  business  is 
there  for  the  going  after,  and  the  character  of  load  is 
almost  ideal.  If  the  electrical  manufacturers,  with 
their  limited  number  of  experts,  can  accomplish  in  one 
year  the  work  that  was  accomplished  during  1920,  what 
could  be  accomplished  in  1921  if  each  central  station 
would  put  on  specialists  for  the  development  of  a  field 
larger  than  the  motor  load — that  of  industrial  heating? 

Development  of  Electric  Air  Heating 
FOR  Textile  Mills 

One  of  the  most  interesting  and  progressive  steps 
made  up  to  the  present  is  the  heating  of  a  large  textile 
mill  electrically.  It  has  been  an  accepted  fundamental 
principle  that  electricity  could  not  compete  with  coal 
for  the  heating  of  buildings.  Recent  investigations 
have  been  made,  however,  which  show  that  electricity 
.  can  compete  with  coal,  taking  all  the  facts  into  con- 
sideration, when  energy  is  obtainable  at  1  cent  a  kilo- 
watt-hour and  coal  is  $8  a  ton. 

The  Canadian  Cotton  Company  of  Canada,  after  a 
thorough  investigation  and  examination,  has  entered  into 
a  contract  for  the  electrical  heating  of  one  of  the  new 
mills  it  is  building  at  Milltown,  New  Brunswick.  The 
building  is  184  ft.  (57  m.)  wide  by  410  ft.  (134  m.) 
long,  two  stories  high,  and  has  an  installed  capacity  of 
2,200  kw.  for  maintaining  a  temperature  of  65  deg.  Fahr. 
within  the  building  when  the  outside  temperature  is 
20  deg.  below  zero. 

A  hot-air  system  of  heating  is  employed,  this  being 
recognized  as  the  most  effective  manner  of  heating  the 
building,  besides  providing  good  ventilation  at  all  times. 
During  the  summer  the  system  may  be  operated  as 
a  strictly  ventilating  system  without  the  heat  being  on. 
This  does  not  interfere  with  the  humidifying  system 
Tusually  employed  in  textile  mills,  and  as  a  matter  of 


fact  it  should  result  in  a  more  uniform  humidity  being 
maintained. 

The  heaters  are  concentrated  into  two  centralized 
systems,  one  for  each  half  of  the  building,  and  are 
placed  in  housings  similar  to  those  used  with  steam 
coils,  the  air  being  drawn  through  the  heaters  by  a 
suction  fan  pnd  distributed  through  the  building  by 
means  of  vent  pipes. 

Electric  contact-making  thermostats  are  used  for 
maintaining  the  temperature  constant  within  narrow 
limits.  These,  in  connection  with  magnetic  contactors, 
hold  the  temperature  constant,  continually  and  entirely 
automatically,  at  65  deg.  Fahr.  throughout  the  entire 
twenty-four  hours,  irrespective  of  the  outside  tempera- 
ture. The  installation  is  thoroughly  safeguarded,  so 
that  in  the  event  of  the  power  going  off  the  motor 
driving  the  exhaust  fans  the  current  is  automatically 
cut  off  from  the  heaters.  It  is  further  safeguarded  to 
the  extent  that  if  the  temperature  within  the  heater 
housing  goes  beyond  a  predetermined  limit  the  heaters 
are  automatically  disconnected  from  the  line.  In  the 
event  that  the  temperature  within  the  room  should  go 
beyond  a  given  point  owing  to  the  possible  failure  of 
the  controlling  thermostats  a  separately  operated  ther- 
mostat will  cause  the  sounding  of  a  loud  gong,  which 
will  be  sufficient  to  attract  the  attention  of  the  watch- 
man day  or  night. 

By  the  electric  heating  of  mills,  particularly  where 
water  power  is  available,  an  enormous  opportunity  is 
provided  for  conserving  natural  resources,  especially 
coal.  It  is  to  be  hoped  that  steps  will  be  taken  at  once 
by  those  companies  fortunate  enough  to  operate  plants 
deriving  their  power  from  waterfalls,  or  those  that 
purchase  power  from  water-power  plants,  to  investigate 
the  advantages  offered  by  means  of  electric  heating. 

Electric  Core  Baking  Showing  Progress 

Scientific  baking  of  cores  has  been  almost  an  unknown 
subject  in  this  country  and  through  ignorance  has 
resulted  in  a  waste  in  labor,  material  and  fuel.  A  visit 
to  the  foundries  will  demonstrate  that  not  one-half  of 
the  core-baking  ovens  have  thermometers  on  the  ovens 
to  indicate  the  temperature.  Furthermore,  very  little 
attention  is  given  as  to  the  amount  of  ventilation  re- 
quired, and  those  who  make  a  pretence  of  controlling 
it  do  so  on  a  hit-and-miss  basis. 

On  the  basis  that  there  is  one  best  operating  tem- 
perature in  any  heating  process,  and  that  there  is  a 
definite  best  rate  for  heating  up  any  piece  of  work  to 
that  temperature,  attention  has  been  turned  to  the 
core-baking  field  as  virgin  territory. 

There  has  been  comparatively  little  done  in  electrify- 
ing core-baking  ovens  in  the  past,  owing  primarily  to 
the  lack  of  specific  data  as  to  the  advantages  to  be 
gained  by  heating  core  ovens  electrically.     There  was 
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Electric  Heating  Is  Becoming  Very  Important  in 
Industrial  Production  Processes 


B  t  K' '  ii  m  JB^P^ ' 
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IN  A,  B,  C  and  B  are  shown  some  details 
of  interesting  installations  in  the  new  plant 

of  the  Cadillac  Motor  Company.  The  in- 
strument board  A  is  for  controlling  and  re- 
cording the  temperature  of  the  electric  ovens, 
while  B  shows  the  circuit-control  panel  for 
the  heating  equipment,  totaling  2,000  kw..  in 
the  enameling  ovens.  In  C  and  K  ai'e  shown 
inside  and  outside  views  of  one  of  the  con- 
tinuous conveyor  ovens.  The  oven  is  12  ft. 
wide,  14.'>  ft.  long  and  8  ft.  high.  The  heater 
capacity  is  4.^0  kw.  Pai-ts  to  be  enameled  are 
hung  from  the  conveyor  bars  at  the  top  (O 
and  move  through  the  oven  after  having  been 
dipped  in  the  enamel  tank  shown  in  the  fore- 
ground of  E. 

The  armature  baking  oven,  shown  in  D,  holds 
eighteen  armatures,  six  being  placed  on  each  of 
three  trucks.  The  continuous  bread-baking 
oven  shown  at  E  is  used  by  Fi.sher  Bi'others, 
Cleveland,  Ohio.  The  bread  moves  through 
the  oven  continuously  with  a  baking  time  of 
thirty-flve   minutes. 
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no  questioning  that  it  could  be  done,  but  there  were 
almost  no  data  showing  the  effect  of  baking  cores  elec- 
trically  and  scientifically. 

The  Westinghouse  Electric  &  Manufacturing  Company 
undertook  the  work  of  investigating  the  baking  of  cores 
electrically,  carrying  out  this  research  work  along  lines 
of  investigation  made  in  connection  with  other  baking 
processes  which  now  have  become  standards  for  many 
industrial  plants." 

The  research  department  was  placed  in  charge  of  the 
investigation  work  and  a  core-baking  oven  was  pur- 
chased and  installed  in  the  brass  foundry.  Tests  were 
run,  extending  over  a  period  of  six  months,  during  which 
time  cores  of  various  mixtures  were  baked,  with  varying 
amounts  of  ventilation  and  at  different  temperatures. 

The  conclusion  of  these  tests  resulted  in  very  strong 
recommendations  being  made  by  the  process  and  mate- 
rials department  of  the  Westinghouse  company  for  the 
adoption  of  electric  heating  in  its  brass  foundry,  with 
the  result  that  the  electric  oven,  which  was  purchased 
on  an  experimental  order,  has  been  taken  over  by  the 
works  and  is  now  in  daily  operation. 

Typical  Uses  to  Which  Electric  Heat 
Can  Be  Applied 

Tests  show  that  the  bread  baked  in  an  electric  oven 
is  much  more  uniformly  baked  than  when  a  gas  oven 
of  similar  design  is  used.  The  conveyor  type  of  oven 
has  found  favor  among  commercial  bakeries,  Fisher 
Brothers,  Cleveland,  having  an  installation  rated  at  900 
1.5-lb.  or  1,350  1-lb.  loaves  per  hour.  The  oven  is 
equipped  with  fifty-six  heaters  rated  at  140  kw.  and 
220  volts  and  has  automatic  temperature  control. 

Armature-baking  ovens  have  been  made  for  the  pur- 
pose of  determining  the  advantages  in  baking  railway 
motor  armatures  electrically,  with  the  result  that  process 
specifications  have  been  prepared  covering  the  complete 
method  of  handling  armatures  and  field  coils  in  order 
to  insure  the  fullest  benefit  from  electric  heat.  It  was 
found  that  three  sizes  of  ovens  fill  nearly  all  the  require- 
ments of  the  field.  Beyond  a  certain  size  it  is  better 
to  install  more  than  one  oven. 

Many  of  these  ovens  have  been  installed  during  the 
past  year,  with  the  result  that  this  method  of  baking 
is  becoming  quite  extensively  used.  Tests  have  shown 
conclusively  that  a  dipped  and  baked  armature  has  a 
much  longer  life  and  that  trips  to  the  repair  shop  are 
greatly  reduced  in  number.  An  electrically  heated  oven 
materially  shortens  the  time  a  motor  is  out  of  service. 
Owing  to  the  automatic  temperature  control  there  is 
no  danger  of  overbaking. 

An  electrically  heated  oven  does  not  require  expert 
supervision  in  its  installation  or  operation,  as  is  shown 
by  the  fact  that  several  have  been  installed  by  men  who 
had  never  seen  this  equipment  except  in  catalogs  but  are 
now  operating  the  ovens  with  complete  success  in  the 
baking  of  railway  armatures,  field  coils  and  other  ap- 
paratus. 

Three  noteworthy  installations  have  just  been  com- 
pleted for  the  baking  of  enamel  on  automobile  fenders, 
hoods  and  other  accessories  at  the  plants  of  the  Cadillac 
Motor  Car  Company,  Detroit;  the  Packard  Motor  Car 
Company,  Detroit,  and  the  Buick  Motor  Car  Company, 
St.  Louis.  The  ovens  at  the  Cadillac  and  Buick  plants 
are   of  the  continuous-conveyor  type,   the  work   being 


•The  results  of  these  tests  are  shown  in  an  article,  Electrify- 
ing the  Foundry  Core  Room."  by  J.  L.  Jones,  in  the  Dec.  IS.  19:iO, 
issue  of  the  Electeic.\.l  World. 


hung  on  an  overhead  moving  conveyor  which  automati- 
cally carries  the  parts  down  into  the  dip  tank  of  enamel, 
up  the  drain  board,  into  and  through  the  ovens,  pro- 
gressing through  three  ovens  continuously  for  three- 
coat  baking,  without  removing  the  work  from  the 
conveyor.  In  the  Cadillac  ovens  there  is  an  installation 
of  2,000  kw.,  and  in  the  Buick  ovens  one  of  1,600  kw. 
These  ovens  are  maintained  at  450  deg.  Fahr.  by  means 
of  automatic  temperature-control  equipment. 

The  Packard  Motor  Car  Company  installed  an  equip- 
ment which  consisted  of  twenty-two  semi-continuous 
conveyor-oven  equipments,  requiring  a  capacity  of  3,120 
kw.  The  temperature  of  each  oven  is  automatically 
controlled.  The  Packard  company  previously  had  some 
twelve  or  fifteen  electrically  heated  ovens  in  operation. 

During  the  past  year  considerable  experimenting  has 
been  done  and  much  progress  made  in  the  development 
of  reliable  and  satisfactory  high-temperature  heat-treat- 
ing furnaces,  with  the  result  that  there  are  now  available 
electric  furnaces  for  working  temperatures  up  to  2,000 
deg.  Fahr.  A  120-kw.  furnace  has  been  in  operation 
for  more  than  a  year  heat-treating  automobile  springs. 
It  is  operated  at  1,560  deg.  Fahr.  Two  tests  made  at 
different  intervals  show  consumptions  of  1,520  kw.-hr. 
for  15,000  lb.  (6,800  kg.)  of  springs  and  1,550  kw.-hr.  for 
16,330  lb.  (7,400  kg.)  of  springs  treated.  Initial  tem- 
perature of  steel,  70  deg.  Fahr.  Weight  of  charge,  675 
lb.  (306  kg.). 

One  of  the  interesting  applications  has  been  the  an- 
nealing of  hotel  glassware  in  a  72-kw.  furnace  at  a 
temperature  of  1,200  deg.  Fahr.  This  furnace  is  22  in. 
wide,  10  ft.  long  and  5  ft.  high  (56  cm.  x  3  m.  x  1.5  m.), 
of  the  overhead-conveyor  type.  Several  thousand  gob- 
lets were  annealed,  the  goblets  being  placed  in  metal 
containers  consisting  of  nine  trays,  each  tray  holding 
twenty-five  goblets,  five  in  each  row  and  five  rows  deep. 

Special  Heat-Treating  Applications 

During  the  war  period  3,500,000  safety  springs  for 
shrapnel  fuses  were  heat-treated  in  an  electric  furnace 
at  a  temperature  of  1,200  deg.  Fahr.  without  a  single 
rejection  and  without  reheating  any  batch.  The  shrap- 
nel-fuse springs  were  heat-treated  in  brass  tubes  into 
which  was  poured  approximately  one  teaspoonful  of 
water.  Conversion  of  the  water  into  steam  prevented 
oxidation.  Approximately  550  lb.  of  brass,  including 
container  tubes,  was  heat-treated  every  twenty  minutes. 
Hand  control  was  used,  consisting  of  a  transformer  hav- 
ing a  large  number  of  taps,  with  radial  knife  switches. 
The  temperature  and  time  of  heating  were  announced 
by  a  specially  built  alarm  clock  ringing  at  irregular 
predetermined  periods,  such  as  one  minute,  three 
minutes,  two  minutes,  at  which  times  the  operator  placed 
the  radial  switches  in  certain  predetermined  contact 
positions.  With  a  fuel-fired  furnace  an  exact,  prede- 
termined, step-by-step  temperature  control  is  impossible, 
and  it  was  only  by  the  use  of  the  electric  furnace,  in 
which  the  heating  was  done  on  all  four  sides,  bottom, 
top  and  sides,  that  the  results  as  above  outlined  could 
be    obtained. 

An  electric  furnace  is  in  operation  heat-treating 
approximately  4,000  lb.  of  brass  per  week  for  the  United 
States  government.  This  is  the  only  type  of  furnace 
which  can  uniformly  control  the  crystallization  of  brass 
according  to  rigid  specifications  of  the  United  States. 

Fusing  bifocal  lenses  must  be  done  at  a  critical  tem- 
perature,   requiring    a    uniform    temperature    to    pre- 
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vent  resulting  strain.s  and  a  clean  atmosphere  to  prevent 
spoiling  the  polished  faces  of  the  lenses  being  fused. 
The  lenses  are  placed  on  small  plaques,  four  per 
plaque,  and  each  plaque  is  covered  with  a  vitreous 
enameled-steel  square  cup,  fed  automatically  through 
the  furnace  chamber  and  discharged  into  an  annealing 
lehr.  The  furnace  chamber  is  in  four  sections,  two  sec- 
tions 18  in.  (45  cm.)  long,  each  maintained  at  a 
different  temperature.  The  annealing  lehr  is  60  ft. 
(18  m.)  long. 

When  the  work  was  carried  on  originally  through 
gas-fired  furnaces  the  loss  was  approximately  20  per 
cent,  whereas  the  average  loss  now  is  3  to  4  per  cent 
electrically  treated. 

Tests  were  made  to  determine  the  practicability  of 
using  an  electric  furnace  for  vitreous  enamel  kitchen- 
ware.  Thirty-six  miscellaneous  pieces  were  fired  in  the 
furnace,  and  a  most  careful  inspection  showed  that  the 
results  were  perfect  as  to  polish,  absence  of  pitting  and 
general  smoothness.  Owing  to  the  ease  with  which  a 
definite  temperature  could  be  maintained  it  was  a  very 
easy  matter  to  secure  results  of  the  highest  order,  with 
almost  no  attention. 

Among  the  numerous  reasons  advanced  for  the  phe- 
nomenal development  of  electric  heating  are  the  follow- 
ing: No  combustible  gases  are  generated  in  the  electric 
furnace;  no  stacks  are  required,  therefore  the  efficiency 
is  much  higher  than  in  furnaces  of  the  combustion  type; 
there  is  no  escaping  gas,  no  odor  and  no  smoke  from  the 
electric  furnace. 

Power  Possibilities  of  Austria* 

Total  Water  Power  Capable  of  Development  in  That 

Country  Is  Estimated  at  1,500,000  Hp.— New 

Republic  Has  460  Stations 

By  J.  Seidener  and  A.  Gruenhut 

Editors  Elektrotcchnik  und  Maschinenbau,  Vienna 

IN  A  PREVIOUS  article  (Electrical  World,  Nov. 
27,  1920)  the  eflfect  of  the  war  on  the  electrical  in- 
dustry of  Austria  was  shown,  and  the  statement  was 
made  that  the  markets  of  east  Europe  could  be  reached 
more  cheaply  from  Austria  than  from  the  United  States. 
As  a  result  it  was  maintained  that  the  opportunities 
for  American  capital  are  promising. 

While  the  new  Austrian  Republic  is  lacking  in  min- 
erals, and  particularly  coal,  there  is  an  abundance  of 
undeveloped  water  power.  Excluding  western  Hungary 
and  the  district  of  Kiirnten,  there  is  available  1,500,000 
hp.,  not  including  sources  rated  under  1,000  hp.  Esti- 
mated total  water  power  may  be  put  at  3,000,000  hp. 
Of  the  1,500,000  hp.  available  only  about  150,000  hp., 
or  10  per  cent,  is  being  utilized  at  present. 

Other  sources  of  energy  are  only  available  in  the 
form  of  small  amounts  of  inferior  coal.  These  deposits 
are  so  small  that  they  will  be  consumed  in  fifty  to 
sixty  years  at  the  present  rate  of  demand.  There  are  no 
petroleum  or  natural-gas  resources. 

For  the  determination  of  the  power  requirements  the 
consumption  of  coal  will  be  considered  first.  A  total  of 
1,156,000  tons  of  coal  and  110,000  tons  of  coke  is 
needed  per  month,  which  equals  15,500,000  tons  of  coal 
pei'  year.  The  yearly  output  of  Austrian  coal  being 
about  2,200,000  tons,  85  per  cent  of  the  coal  needed  must 
be  imported.    An  investigation  of  the  main  power  con- 

•This  article  was  contributed  by  the  authors  exclusively  for  the 
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sumers — first,  the  power  houses  of  Vienna;  second,  the 
combined  industries,  and,  third,  the  main  railway  lines 
of  the  republic — shows  a  possible  replacement  of  caloric 
power  by  hydro-electric  power  of  respectively  450,000 
tons,  3,000,000  tons  and  1,200,000  tons,  or  a  total  of 
about  4,500,000  tons. 

If  it  be  assumed  that  this  replaced  coal  consists  of 
50  per  cent  anthracite  and  50  per  cent  low-grade  coal, 
3.3  lb.    (14  kg.)   of  this  mixture  will  be  required  per 


Area  in 

Hp.  per 

.Sq.  Mile? 

Sq.   Mile 

7,150 

32  4 

4,630 

67  8 

2,760 

40  3 

6,220 

47   4 

2,900 

50  4 

4,940 

61.2 

1,000 

85  0 

Avi 

?.    55  0 

DEVELOPABLE  WATER  POWERS  OF  THE 
AUSTRL\N  REPUBLIC 

This  tabu'atim  shows  a  rather  high  average  per  square  mile  ai;d  also  a  deridcfF 
decrease  tcward  the  past. 


Hp. 

*Lower  Austria 231,800 

*Upper  .\ustria 314,700 

Salzburg II  1,450 

Steiermark 294,850 

Kiirnten 1 46,200 

Tirol 302,600 

Vorarlberg 85,000 

Total 1,486,000 


*Including  the  Danube 

horsepower-hour,  or,  calculated  on  a  basis  of  3,000  oper- 
ating hours,  a  total  of  about  900,000  hp.  If  it  be 
assumed  that  the  coal  to  be  replaced  by  hydro-electric 
energy  is  full-grade  anthracite  with  a  heating  value  of 
11,400  B.t.u.  per  pound  (6,000  calories  per  kg.),  giving  1 
hp.-hr.  per  2.2  lb.  (1  kg.),  a  similar  calculation  would' 
result  in  a  total  of  1,350,000  hp.  To  these  figures  a 
total  of  about  100,000  hp.  would  have  to  be  added  to  take 
account  of  power  generated  by  gasoline  and  crude-oil 
motors  in  small  industries.  This  all  sums  up  in  a 
grand  total  of  about  1,000,000  hp.  of  hydro-electric 
energy  required  for  the  republic. 

Status  of  the  General  Electrification 

The  amount  of  5,000,000,000  crowns  has  been  appro- 
priated by  the  government  as  an  investment  for  five 
years  for  railway  electrification.  The  salient  points  of 
the  railway  program  are  a  single-phase  system  with 
15,000-volt  trolley  line  at  16S  cycles,  such  as  is  used 
successfully  in  Germany,  Switzerland  and  Sweden; 
express  locomotives  of  3,000  hp.  and  116  tons  weight 
with  37  miles  (70  km.)  per  hour  maximum  speed,  and 
local  passenger-train  locomotives  of  1,000  hp.,  68  tons 


POSSIBLE  saving  IN  COAL  BY  ELECTRIFICATION  OF 
RAILW^AYS   AND  INDUSTRIES 

Tons 

Roads 1,200,000 

Industries 2,700,000 

Vienna .■ 500,000 

Total 4,400,000 


and  35  miles  (65  km.)  per  hour  maximum  speed.  A 
stretch  of  line  in  the  Alps  covering  404  miles  (651  km.) 
will  be  electrified  first,  saving  about  350,000  tons  of 
coal  per  year.  Later  the  1,110  miles  (1,788  km.)  of 
main  line  will  be  electrified,  a  development  which  will 
require  twelve  to  fifteen  years  to  complete. 

A  number  of  hydraulic  power  stations  are  to  be 
erected  near  Vienna  with  the  financial  help  of  the  city, 
the  state  of  Lower  Austria  and  possibly  the  State 
Railways  and  Danube  Commission.  To  assist  this  action 
three  new  companies  have  been  already  formed,  each 
holding  franchise  rights  on  water  powers  south  of 
Vienna.     Obstacles  to  the  rapid  progress  of  this  large 
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program  are  the  present  lack  of  raw  materials  and  coal, 
the  difficulty  of  financing  and  a  desire  on  the  part  of 
certain  states  to  separate  from  the  republic. 

The  ultimate  realization  of  complete  electrification  of 
the  roads  and  industries  of  Austria  would  mean  in 
round  figures  the  saving  shown  in  the  table. 

Under  the  most  favorable  conditions  three-tenths  of 
the  total  requirement  of  coal  will,  therefore,  be  replaced 
by  hydro-electric  power. 

Central-Station  Development 

Before  the  war  the  Austrian  monarchy  had  931  elec- 
tric generating  stations  with  a  total  rating  of  540,000 
kw.  The  republic  has  460  stations  with  a  total  rating 
of  298,000  kw.  Twenty  new  stations  are  under  con- 
struction or  will  soon  start  operation.  Of  the  total 
number  168  are  operated  by  the  communities  in  which 
they  are  situated,  while  292  are  in  private  possession. 
Service  is  supplied  to  1,300  towns  with  a  total  population 
of  4,200,000.  It  may  be  assumed,  therefore,  that  about 
one-third  of  Austria's  population  has  no  access  to  elec- 
tric lines.  These  stations  give  occupation  to  3,500  per- 
sons and  represent  an  investment'  of  400,000,000  crowns. 
The  number  of  small  plants  of  less  than  100  kw.  and 
mostly  operated  with  direct  current  is  300,  or  70  per 
cent  of  the  total  number,  but  their  output  is  only  4 
per  cent  of  the  total.  About  85  per  cent  of  the  energy 
is  generated  in  200  plants  of  more  than  1,000  kw. 
capacity  each,  using  exclusively  three-phase,  50-cycle 
alternating  current.  Owing  to  the  copper  shortage  dur- 
ing the  war  a  great  number  of  direct-current  plants 
changed  over  to  alternating-current,  so  that  at  present 
the  direct-current  plants  represent  barely  3  per  cent  of 
the  total  capacity. 

Voltages  Used  in  Austria 

Approximately  70  per  cent  of  the  total  output  is 
generated  in  seventy  plants  at  5,000  volts  and  7  per 
cent  in  fifty-nine  plants  at  3,000  volts,  while  6,000  volts 
is  used  in  a  few  plants.  Transmission  tensions  used 
as  standards  are  10,000,  15,000,  25,000  and  35,000  volts. 
Stations  using  100,000  volts  are  now  under  construc- 
tion. Service  voltage  is  two-wire,  220  volts,  on 
direct-current  networks  and  380/220  volts  on  alternat- 
ing-current lines  with  grounded  neutral.  The  use  of 
direct  current  at  110  volts  is  rapidly  decreasing. 
About  85  per  cent  of  all  the  plants  are  water-driven,  and 
only  one-third  of  these  have  a  steam  reserve.  About 
15,000  hp.  is  generated  by  gas  or  Diesel  motors. 

Municipal  Power  Station  of  Vienna 

The  municipal  power  station  of  Vienna  is  the  most 
important  and  largest  central  electric  station  in  Austria. 
Shortly  before  the  war  the  last  private  plant  had  been 
taken  over  by  the  city,  so  that  since  that  time  not 
only  all  the  power  for  the  street  railways  but  also  90 
per  cent  of  the  light  and  power  of  Vienna  has  been  fur- 
nished by  the  municipal  plant.  There  were  three 
generating  stations  in  Vienna  at  that  time,  with 
machines  totaling  172,000  hp.  They  served  450,000 
consumers  with  a  connected  load  of  280,000  kw.  During 
the  year  1914-1915  a  total  energy  of  220,000,000  kw.-hr. 
was  generated. 

To  utilize  the  low-grade  coal  mined  23  miles  (38 
km.)  south  of  Vienna  at  Ebenfurt  a  power  house  was 
erected  at  the  mouth  of  this  mine  and  designed  originally 
for   16,000  hp. 


During  the  first  months  of  the  war  the  use  of  energy 
decreased.  Soon,  however,  owing  to  the  intense  opera- 
tions of  war  industries,  the  output  increased  rapidly, 
reaching  a  maximum  of  280,000,000  kw.-hr.  during 
1917-1918.  An  increase  in  power  of  20  per  cent  and 
a  decrease  in  lighting  of  11  per  cent  were  noticed.  The 
decrease  in  lighting  was  caused  by  the  daylight-saving 
system  and  by  ordinances  imposing  economy. 

After  the  collapse  of  the  monarchy  conditions  rapidly 
became  worse,  and  during  the  year  of  1918-1919  prac- 
tically no  coal  reached  the  Viennese  plants,  the  plants  be- 
ing, in  consequence,  thrown  entirely  upon  their  reserves. 

Because  of  lack  of  workmen  the  plant  at  Ebenfurt 
had  to  be  stopped  almost  entirely,  and  more  drastic 
regulations  for  the  use  of  light,  and  even  of  power, 
had  to  be  imposed  upon  the  consumers.  While  it  has 
been  possible  to  bring  the  Ebenfurt  plant  back  to 
normal,  and  even  to  increased,  output,  foreign  coal  deliv- 
eries to  Vienna  have  improved  very  slowly,  and  owing 
to  their  irregularity  all  ordinances  in  the  interest  of 
economy  were  left  unchanged. 

During  the  year  1919-1920  a  marked  increa.se  of  the 
connected  load  was  made,  and  to  meet  all  the  demands 
would  have  required  a  total  generation  of  320,000,000 
kw.-hr.  Owing  to  the  many  and  rigorous  restrictions 
only  210,000,000  kw.-hr.  could  be  delivered,  or  35  per 
cent  less  than  needed. 

Methods  Used  to  Solve  Power  Shortage 

Several  measures  have  been  put  in  force  to  relieve 
the  serious  power  shortage  at  Vienna.  The  first  of 
these  was  an  increase  in  the  output  of  the  Ebenfurt 
plant.  New  coal  beds  were  opened  up,  a  double  shaft 
was  sunk,  and  the  total  machine  output  was  increased 
to  28,000  hp.  The  transmission  voltage  between  this 
plant  and  Vienna  will  soon  be  raised  from  35,000  to 
70,000. 

The  grates  of  the  boilers  at  Vienna  will  be  changed 
over  to  use  the  low-grade  coal  from  the  Ebenfurt 
mines.  Four  modern  steam  turbines  of  12,000  hp. 
to  16,000  hp.  each  will  replace  old  reciprocating  engines. 
The  first  of  these  is  already  in  operation ;  the  second 
should  be  in  operation  soon.  Twelve  boilers  of  the 
power  house  were  changed  over  to  oil  firing.  Several 
small  hydro-electric  plants  near  Vienna  were  tied  in  to 
the  main  70,000-volt  transmission  line. 

All  these  measures  will  soon  make  it  possible  to  reduce 
the  need  for  foreign  coal  to  the  small  quantity  at  pres- 
ent available.  The  ultimate  idea  is  to  make  Vienna 
totally  independent  of  imported  coal  by  increased  pro- 
duction of  Austrian  coal  and  the  addition  of  all 
available  water  power.  Every  possible  means  is  being 
used  to  make  this  relief  an  actuality  and  thus  render 
the  repeal  of  the  restrictive  ordinances  possible. 


THE  commission  in  fixing  a  rate  of  return  mvst  be 
liberal,  lest  too  strict  a  policy  result  in  turning 
capital  to  other  fields  of  enterprise.  The  commission's 
policy  should  be  a  broad  and,  liberal  one,  so  as  to 
encourage  capital  to  develop  the  state  by  legitimate 
public  utility  enterprises  where  needed.  The  commis- 
sion should  be  careful  not  to  permit  an  inflation  of 
prices  in  ascertaining  the  value  of  the  property  of  a. 
public  utility  used  and  useful  for  the  public  purpose, 
but  should  be  liberal  in  establishing  the  rate  of  return 
on  that  volute. — From  decision  of  California  Railroad 
Commission. 
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5,000,000  Hp.  Available  from  St.  Lawrence* 

Joint  Development  of  This  Power  and  Locks  Around  the  Dams  Will  Create  30-Ft.  Channel  from 
Great  Lakes  to  Sea  at  27  per  Cent  of  Expenditure  Required  for  Improving  Naviga- 
tion Alone — Methods  of  Conducting,  Time  Required  and  Market  for  Power 


ARRANGEMENT  OF  DAM  AND  POWER  HOUSES  PROPOSED  FOR  DEVELOPMENT  AT  CROIL  ISLAND 


MOST  suggestions  for  utilizing  the  power  of 
the  St.  Lawrence  River  have  made  no  pro- 
vision for  improving  navigation  of  the  river 
as  a  whole,  despite  the  fact  that  nothing 
helps  to  develop  a  market  for  electrical  energy  more 
than  good  transportation  facilities.  However,  a  plan  is 
now  suggested  whereby  5,000,000  hp.  may  be  developed 
and  a  30-ft.  (9-m.)  waterway  provided  at  the  same  time 
for  freight  that  must  be  transported  between  the  Great 
Lakes  and  the  Atlantic  Ocean.  By  this  joint  development 
plan,  and  by  this  plan  only,  it  is  claimed  that  the  navi- 
gation facilities  can  be  provided  for  $150,000,000,  or 
only  27  per  cent  of  the  expenditure  that  would  be  re- 
quired if  improvement  of  navigation  were  undertaken 
alone. 

The  proposed  development  involves  the  construction 
of  five  dams  with  a  generating  station  at  each  end  of 
each  dam  (an  arrangement  essential  to  the  handling  of 
the  great  ice  flows  of  the  St.  Lawrepce),  the  provision 
of  a  lock  at  each  dam,  and  the  deepening  of  the  channel 
at  the  head  of  the  Golops  Rapids  at  the  Long  Sault  and 
at  Farran's  Point.  The  dam  which  it  would  be  most 
logical  to  construct  first  would  be  located  near  Croil 
Island,  about  33  miles  (53  km.)  below  Lake  Ontario; 
the  second  would  be  installed  near  Massena  Point,  N.  Y., 
about  15  miles  (24  km.)  farther  downstream;  the  third 
would  be  about  44  miles  (70  km.)  farther  along,  near 
Cedars,  Quebec;  the  fourth  about  45  miles  (7.2  km.) 
below,  near  Cascades  Point,  Quebec,  and  the  fifth  about 
20  miles  (32  km.)  downstream,  near  Cote  St.  Paul, 
Quebec.  Approximately  40  ft.  (64  km.)  of  head  would 
be  developed  at  each  plant,  the  aggregate  head  being 

•statements  extracted  from  a  report  which  has  been  recently 
submitted  to  the  International  Joint  Commission  on  navigation 
and  power  development  of  the  St.  Lawrence  River  between  Lake 
Ontario  and  Montreal  by  Hugh   L.  Cooper  &  Company. 


196  ft.  (315  km.).  Locks  would  be  provided  at  each 
dam  to  the  total  of  six  and  would  involve  3i  miles 
(5.6  km.)  of  canal. 

The  entire  development,  it  is  estimated,  will  cost  ap- 
proximately $1,300,000,000.  The  initial  installation, 
400,000  hp.  of  the  Croil  Island  development,  can  be 
completed  within  five  years.  The  remaining  600,000  hp. 
from  this  site  can  be  installed  in  blocks  of  50,000  hp. 
upon  twenty  months'  notice  as  and  when  the  demand 
for  power  requires  it.  Plants  at  the  other  four  water- 
power  sites  can  be  constructed  by  the  electric  service 
companies  now  operating  in  the  vicinity  of  them  or  can 
be  installed  by  others.  To  recompense  the  existing 
operating  companies  which  would  be  deprived  of  water 
they  now  use,  they  might  be  provided  gratis  with  an 
amount  of  power  equal  to  what  they  are  now  developing 
by  the  company,  which  would  operate  a  new  plant  at  the 
site.  Development  of  plants  Nos.  3  and  4  would  provide 
2,000,000  hp.  for  public  consumption,  compared  with 
the  160,000  hp.  now  developed  in  the  vicinity  of  these 
sites. 

According  to  careful  estimates,  power  can  be  made 
available  to  consumers  from  the  proposed  Croil  Island 
development  at  $17  per  horsepower-year.  To  judge 
whether  there  will  be  any  diflficulty  in  securing  a  market 
for  the  power  made  available,  it  is  only  necessary  to 
compare  the  parallel  development  of  industry  and  electric 
service  facilities  during  the  past  few  years.  In  general 
it  can  be  said  that  industries  will  locate  where  price 
or  reliability  of  power,  availability  of  labor,  railroad 
facilities  and  proximity  to  their  market  are  most  favor- 
able. All  of  these  requirements,  especially  those  relat- 
ing to  power  and  transportation,  will  be  met  if  the 
proposed  joint  development  is  completed. 

The  actual   undertaking  of  this  development  cannot 
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be  expected  to  become  an  immediate  reality,  however, 
unless  the  governments  of  Canada  and  the  United  States, 
which  have  jurisdiction  over  boundary  water-power  de- 
velopment, will  recognize  the  relative  benefits  of  the 
proposed  plan,  will  wave  duties  on  construction  mate- 
rials and  restrictions  on  labor,  will  consent  to  free 
interchange  of  power,  and  will  allow  rates  for  power 
which  will  be  commensurate  with  the  unusual  financial 
and  engineering  factors  involved.  Furthermore,  each 
government  must  provide,  operate  and  maintain  all 
navigation  facilities  and  adjust  all  damages  resulting 
from  changes  in  water  elevations. 

Collectively,  the  Great  Lakes,  Niagara  River  and  the 
St.  Lawrence  River  are  the  largest  undeveloped  re- 
sources of  their  kind  in  the  world,  yet  the  ratio  of  pres- 
ent power  development  on  these  boundary  waters  to  the 
ultimate  possible  is  negligible.  At  present  only  about 
850,000  hp.  is  developed  at  Niagara  Falls,  whereas  at 
least  2,305,000  hp.  can  be  developed  without  marring  the 
beauty  of  the  Falls.  This  additional  available  power 
plus  the  5,000,000  hp.  which  can  be  developed  as  pro- 
posed on  the  St.  Lawrence  would  provide  a  total  addi- 
tional 6,625,000  hp.,  or  66  per  cent  of  the  total  water- 
power  horsepower  installed  in  the  United  States.  Ow- 
ing to  the  more  constant  flow  of  the  Niagara  and  St. 
Lawrence  Rivers,  this  power  could  be  developed  at  25 
per  cent  higher  load  factor  than  the  average  in  the 
United  States  and  thus  produce  the  equivalent  of  82  per 
cent  of  the  energy  now  generated  by  water  power  in 
this  country. 

Considering  this  enormous  amount  of  available  hydro- 
electric energy,  increased  importance  should  be  attached 
to  the  following  advantages  of  water-power  development : 

(a)  Every  35  hydro  horsepower  which  is  developed 
releases  one  laboring  man's  efforts  for  one  year  for 
more  profitable  engagement.  This  means  that  190,000 
men  would  be  made  available  by  the  proposed  develop- 
ment for  other  business,  say  agriculture  and  industrial. 

(b)  Seventy  times  more  labor  is  required  to  produce 
a  given  quantity  of  steam-electric  power  than  to  give 
the  same  quantity  of  hydro-electric  power.  This  takes 
into  consideration  labor  required  in  the  mining  of  coal 
used  as  well  as  generating-plant  personnel. 

(c)  Every  hydro  horsepower  saves  on  the  average 
more  than  10  tons  of  coal  per  annum,  or  66,250,000  tons 
in  this  case. 

(d)  Hydro-electric  energy  saves  every  consumer  $35 
per  horsepower-year  on  the  average,  or  $231,875,000 
based  on  the  proposed  developments.  This  alone  would 
justify  an  expenditure  of  $1,932,000,000  if  capitalized 
at  12  per  cent,  the  average  return  on  industry  before  the 
war,  or  more  than  the  proposed  canalization  and  power 
development  of  the  St.  Lawrence  River  would  cost. 

(e)  Water  power  reduces  freight  rates  on  general 
commodities  through  saving  of  coal  and  releasing  rail- 
road property  and  equipment  for  more  productive  uses. 
More  specifically,  36,000  freight  cars  and  600  locomo- 
tives, valued  at  $141,000,000,  would  be  released  by  this 
development,  to  say  nothing  of  other  railway  property 
used  solely  in  connection  with  this  coal  equipment  and 
amounting  to  an  additional  $530,400,000. 

Aside  from  the  foregoing  advantages  would  be  the 
increased  speed  of  trafllic  in  the  St.  Lawrence  River  and 
the  reduced  rate  per  ton,  the  development  of  new  indus- 
tries, the  reduction  of  coal  exports  to  Canada  and  hence 
its  greater  availability  at  a  lower  ton  cost  in  the  United 
States  and  the  increased  business  on  the  Erie  Canal 
which  would  result  from  new  industries. 


According  to  records  of  recent  traffic  on  the  St.  Law- 
rence River,  it  would  require  a  tax  of  $6.66  per  ton  to 
cover  the  annual  charges  on  the  investment  which  would 
be  required  for  an  independent  development  of  the  navi- 
gation facilities.  If  this  traffic  could  be  quintupled  by 
the  improved  facilities,  which  is  possible,  the  tax  would 
be  $1.32  per  ton;  but  this  is  prohibitive.  The  same 
traffic  would   have   to  be  taxed   only  36   cents   per  ton 


DOWNSTREAM  SIDE  OF  DAM  WITH  END  OF  POWER  HOUSE  ON  LEFT 

(about  one-quarter  as  much)  if  the  improvement  of 
navigation  should  be  accomplished  jointly  with  power 
development  as  proposed. 

The  creation  of  a  vast  water-power  zone,  with  the 
transportation  facilities  proposed,  coupled  with  the  ex- 
isting excellent  railroad  facilities,  nearness  to  large 
centers  of  population,  sources  of  labor,  supplies  and  so 
forth,  would  attract  great  chemical  and  fertilizer  plants 
and  other  industries  to  which  cheap  reliable  electric 
service  is  of  paramount  importance.  The  employment 
of  labor  and  the  circulation  of  wealth  created  by  the 
production  of  these  new  industries  would  benefit 
not  only  the  ten  million  industrial  and  agricultural 
people  between  the  fortieth  and  fiftieth  parallels  but  all 
North  America.  Based  on  the  past  relation  between  in- 
dustrial growth  and  power  development,  the  installation 
of  6,625,000  hp.  could  be  expected  to  carry  along  with  it 
the  investment  of  at  least  $2,000,000,000  in  new  taxable 
industries.  Including  the  investment  in  the  hydro-elec- 
tric plants,  an  outlay  of  $3,300,000,000  would  be  caused. 

In  some  persons'  minds,  the  report  states,  the  ques- 
tion may  arise,  "Should  the  proposed  development  be 
financed,  constructed  and  operated  by  private  or  by 
public  capital?"  The  answer  is  emphatically  that  noth- 
ing should  be  undertaken  by  a  government  agency  which 
can  be  accomplished  by  an  intelligently  regulated  pri- 
vate agency.  Despite  the  fact  that  there  are  some  very 
able  men  in  government  service,  they  are  in  the  minor- 
ity, and  energy  and  initiative  are  usually  wanting  or 
dormant  in  government  undertakings.  More  zeal  is 
usually  devoted  to  holding  jobs  than  to  the  execution 
of  the  work.  Besides,  there  are  some  unusual  financial 
and  engineering  problems  involved  in  this  proposed  de- 
velopment which  require  unity  of  direction  by  men 
whose  past  achievements  prove  them  amply  capable  of 
handling  this  undertaking.  The  best  results  can  be 
obtained  through  competitive  plans  submitted  by  private 
capitalists  and  engineers. 

Among  the  major  engineering  problems  are  the  diver- 
sion of  the  St.  Lawrence  River  by  cofferdams,  which 
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must  be  substantial  enough  to  serve  five  years  (the 
period  of  construction),  preventing  ice  trouble  and 
regulating  the  flow  of  the  river.  Four  and  one-half 
times  the  maximum  amount  of  water  ever  diverted  be- 
fore—180,000  cu.ft.  (5,000  cu.m.)  per  second— will  have 
to  be  handled  by  cofferdams.  To  prevent  ice  troubles 
two  principal  methods  are  proposed:  (1)  By  storing 
water  for  flushing  the  ice  during  the  winter  and  early 
spring,  and  (2)  by  special  construction  and  arrange- 
ment of  each  plant.  The  storage  will  be  provided  by 
regulating  the  level  of  Lake  Ontario  from  the  Croil 
Island  dam  so  that  100,000  cu.ft.  (2,800  cu.m.)  per 
second  extra  is  available  continuously  for  265  hours  or 
in  greater  quantities  for  shorter  periods  if  desired.  Ice 
trouble  will  also  be  reduced  or  even  eliminated  by  the 
construction  shown,  in  which  the  power  houses  are 
arranged  parallel  to  the  stream  flow  so  that  water  will 
enter  the  wheels  at  right  angles  to  the  river.  Rugged, 
substantial  piers  extending  upstream  from  the  dam 
would  serve  to  break  any  ice  which  approaches  the  dam. 
Provisions  would  also  be  made  for  heating  the  gates, 
gate  seats,  etc.,  to  prevent  attachment  of  ice. 

Without  stored  water  for  flushing  ice,  the  low  un- 
regulated flow  of  the  St.  Lawrence  River — 160,000  cu.ft. 
(4,500  cu.m.)  per  second — might  be  reduced  to  60,000 
cu.ft.  (1,600  cu.m.)  by  ice  as  compared  with  the  224,000 
cu.ft.  (6,200  cu.m.)  which  may  be  obtained  continuously 
with  Lake  Erie  and  Lake  Ontario  regulated  or  217,000 
cu.ft.   (6,000  cu.m.)   with  only  Lake  Ontario  regulated. 

Water  for  regulating  the  flow  of  the  St.  Lawrence 
River  would  be  obtained  by  controlling  the  level  of  Lake 
Ontario  from  Croil  Island  dam.  The  storage  would  per- 
mit momentarj'  withdrawals  of  280,000  cu.ft.  (7,800 
cu.m.)  per  second  to  carry  peaks.  All  the  plants  might 
be  expected  to  operate  at  approximately  80  per  cent  load 
factor.  Thirty-six  17,000-hp.  units  would  be  installed 
in  each  station,  the  extra  capacity  above  50,000  hp.  being 
provided  to  meet  demands  during  reduced  heads. 


Correcting  Wattmeter  Readings 
for  Phase-Angle  Errors 

Calculations    Are    Greatly    Shortened   by    Use    of    a 

Chart — Method  Is  Particularly  Good  for 

Low-Power-Factor  Measurements 

By  E.  D.  Doyle 

Electrical  Testing  Laboratories.  New  York   City 

THAT .  wattmeters  read  incorrectly  on  low-power- 
factor  circuits  because  of  the  phase  angles  of  the 
wattmeter  and  the  instrument  transformers  is  generally 
recognized,  and  several  methods  of  correction  have  been 
proposed.*  These  methods,  however,  are  unsuitable  for 
such  low-power-factor  measurements  as  are  encountered 
in  measuring  losses  in  current-limiting  reactors,  high- 
voltage  cables,  and  similar  apparatus.  The  accom- 
panying chart,  devised  by  the  writer  in  connection  with 
some  work  at  the  Electrical  Testing  Laboratories,  has 
proved  very  satisfactory  in  practice.  The  method  is 
readily  understood  by  reference  to  the  chart  and  ac- 
companying examples. 

To  make  wattmeter  corrections  proceed  as  follows: 
(1)  Determine  the  net  phase  angle  due  to  the  react- 
or'■•'^Is!"'^'^  method  ot  Dr.  C.  V.  Drysdale  (Electrician,  London, 
yo°,'i^*^■  P^^ses  774  to  778,  1901,  and  Vol.  76.  pages  523  to  525. 
1916),  and  the  multiplying  method  given  in  the  American  "Hand- 
book tor  Electrical  Engineers,"  first  edition,  pages  1819  to  1822. 


ance  in  the  potential  circuit  of  the  wattmeter,  the  voltage 
transformer  and  the  current  transformer  by  reference  to 
data  from  actual  tests.  Consider  the  wattmeter  potential 
circuit  phase  angle  as  positive  if  inductance  predomi- 
nates and  negative  if  capacitance  predominates.  Like- 
wise the  potential  transformer  phase  angle  is  considered 
positive  if  it  is  an  angle  of  lag  and  negative  if  an  angle 
of  lead.  For  the  current  transformer  phase  angles,  how- 
ever, an  angle  of  lead  is  to  be  considered  positive. 

(2)  Add  the  three  angles  and  call  their  sum  the  net 
phase  angle ;  express  the  result  in  minutes. 

(3)  Lay  a  straight  edge  on  the  curve  from  the  point 
O  to  the  apparent  power  factor ;  that  is,  the  power  factor 

Aoparent  Power  FactocPerCent 
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USEFUL  CHART  FOR  CORRECTING  WATTMETER  READINGS 

Examples: 

(1)  Apparent  power  factor,  3.78  per  cent. 
Net  phase  angle,  1  deg.  30  min.   =  90  min. 
Correction  factor   =   0.69.     Multiplying  factor   =   0.31. 

(2)  -Apparent  power  factor,  3.78  per  cent. 
Net  phase  angle,  0  deg.  9  min. 

(Multiply   by    10,   work   the   same  as   first   example   and 

divide  bv  10.) 
Correction  factor   =   0.069.       Multiplying  factor  —  0.931. 

as  determined  from  the  instruments  in  the  secondary 
circuits  of  the  instrument  transformers. 

(4)  Follow  up  the  required  net  phase-angle  line  to 
its  intersection  with  the  straight  edge  and  then  follow 
horizontally  to  the  correction-factor  scale.  The  correc- 
tion factor  is  to  be  considered  positive  if  the  net  phase 
angle  is  negative  and  the  power  factor  is  lagging,  or  if 
the  net  phase  angle  is  positive  and  the  power  factor  is 
leading.  It  is  negative  if  the  net  phase  angle  is  positive 
and  the  power  factor  is  lagging,  or  if  the  net  phase  angle 
is  negative  and  the  power  factor  is  leading. 

(5)  Add  or  subtract  the  correction  factor  from  1, 
depending  on  its  sign,  and  multiply  the  observed  watt- 
meter reading,  corrected  for  scale  error,  by  this  factor. 
Where  the  net  phase  angles  are  small  and  it  is  desired 
to  read  the  correction  factor  with  a  higher  degree  of 
accuracy,  multiply  the  phase  angle  by  some  factor, 
preferably  10  or  20,  obtain  a  correction  factor  and  divide 
by  the  same  factor  as  was  used  as  a  multiplier  before 
adding  or  subtracting  from  1. 

It  will  be  noted  that  the  chart  goes  up  to  180  minutes 
— that  is,  3  deg.  An  analysis  of  a  large  number  of  tests 
of  current  and  voltage  transformers  shows  that  this 
range  is  more  than  ample.  The  only  phase  angles  larger 
than  3  deg.  which  have  been  encountered  were  at  10 
per  cent  load  on  current  transformers,  and  they  consti- 
tuted less  than  1  per  cent  of  all  that  had  been  tested. 
In  addition,  both  voltage  and  current  transformers 
usually  have  leading  angles  which  partially  compensate 
each  other.  The  largest  phase  angle  which  has  been 
encountered  in  wattmeters  has  been  less  than  5  minutes 
at  60  cycles. 

This  chart  may  readily  be  copied,  but  the  proof  of 
its  construction  is  beyond  the  scope  of  this  article. 
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CENTRAL  STATION  INDUSTRY  AS  A  WHOLE  REPORTS  RECORD  OUTPUT  AND  REVENUE  DURING  NOVEMBER 


qp 


HAT  the  central-station  industry  in  general 
is  riding  the  storm  of  industrial  depression 
II  in  a  most  gratifying  manner  is  indicated  by 
•*-*-  returns  of  central-station  operations  received 
by  the  Electrical  World  for  the  month  of  November. 
A  national  record  of  129,000,000  kw.-hr.  average  daily 
output  was  hung  up  in  November,  which  is  700,000 
kw.-hr.  greater  than  the  former  high  mark,  established 
during  the  previous  September.  The  total  output  was 
also  11.5  per  cent  greater  than  that  reported  in 
November,  1919. 

Perhaps  the  most  remarkable  and  gratifying  fact, 
however,  is  that  during  a  period  when  practically  all 
other  industries  were  curtailing  operations  on  account 
of  decreased  income  the  central-station  industry  actually 
established  a  record  for  gross  revenue.  The  figure  of 
$2,710,000  average  daily  revenue  recorded  during 
November  is  3.1  per  cent  greater  than  the  previous 
record  figure  of  $2,630,000,  reported  in  January,  1920. 

The  demand  for  electrical  energy  for  power  purposes 
decreased  on  the  average  about  20  per  cent  below  normal, 
but  some  industrial  centers  reported  that  energy  sold  to 
power  customers  during  November  was  curtailed  as 
much  as  661  per  cent.  Industrial  curtailment  was  not, 
however,  the  only  source  of  decreased  energy  require- 
ment. In  virtually  all  the  Northern  States  a  large 
number  of  office  buildings  and  department  stores  run 
their  own  plants  between  October  and  April,  during 
which  period  the  demand  for  exhaust  steam  for  heating 
enables  them  to  operate  their  generating  equipment 
economically.  Notwithstanding  these  large  deficiencies 
in  energy  requirements,  seasonal  increases  in  the  light- 
ing and  heating  load  were  sufficient  to  overcome  the 
largely  decreased  industrial  load  except  in  a  few  highly 


industrial  centers  and  in  the  Mountain  and  Pacific  sec- 
tions. 

In  New  England  large  industrial  curtailments  were 
general  throughout  almost  all  industries.  In  the  textile 
industry  more  than  2,680,000  fewer  spindles  were 
operating  during  November  than  during  a  similar  period 
in  1919,  and  other  large  industries,  such  as  the  shoe 
industry,  reported  even  more  extensive  cuts  in  factory 
operations.  Yet  the  increased  lighting  and  heating  load 
was  such  that  only  a  few  central  stations  reported  a 
decreased  output  for  the  month,  and  the  average  daily 
output  of  the  section  as  a  whole  was  slightly  greater 
than  that  of  October. 

Notwithstanding  the  fact  that  in  New  York  State 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE  MONTHS 
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20.1 
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66 

49,224 

38,209 

28.5 

71 

2,734,179 
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Oct.t 

66 

51,299 

41,026 
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71 

2,800,515 

2,500,166 

12.0 

Nov.  J 

66        53,844 

44,278 

21.5 

71 

2,748,311 

2,469,738 

11.51 

*  Includes  estimates  for  twenty-six  companies,  representing  6  per  cent  of  the 
total  installed  rating  of  aU  central  stations. 

t  Includes  estimates  for  thirty-five  companies,  representing  7.9  per  ^ent  of  the 
total  installed  rating  of  all  cootral  stations. 

+  Includes  estimates  for  seventy  companies,  representing  14.7  per  cent  of  the 
total  installed  rating  of  all  central  stations. 
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alone  more  than  150,000  out  of  359,000  persons  employed 
in  factories  in  a  selected  list  of  industries  were  idle,  and 
that  iron  and  steel  operations  in  Pennsylvania  were 
decreased,  yet  with  but  few  exceptions  every  central 
station  in  the  Middle  Atlantic  States  reported  increased 
output  over  October,  and  in  many  cases  a  record  output. 
In  the  cotton  states  there  were  165,395  fewer  active 
spindles  than  during  November,  1919,  and  ore  mining 
was  considerably  curtailed.  Increased  lighting  and 
heating  requirements  in  the  Atlantic  States  as  a  whole 
were  sufficient,  however,  to  record  a  central-station 
average  daily  output  greater  by  almost  a  million  kilo- 
watt-hours than  was  reported  for  October. 

The  North  Central  section  reported  the  largest  aggre- 
gate gain  of  any  section.  Even  the  most  intensely  indus- 
trial centers  showed  only  a  small  drop  in  output  under 
October,  and  some  large  industrial  cities  showed  a  large 
increase.  The  central  stations  supplying  mainly  the 
country  districts  reported  a  largely  increased  output, 
and  the  average  daily  output  for  the  section  as  a  whole 
exceeded  any  previous  record  for  that  section. 

The  growing  importance  of  the  industrial  load  in  the 
South  Central  States  is  evidenced  by  the  fact  that  not- 
withstanding large  increase  in  the  lighting  load,  the 
average  daily  output  of  8,500,000  kw.-hr.  was  less  than 
that  reported  for  October  by  200,000  kw.-hr. 

Industrial  cui-tailments  in  the  Pacific  States,  a  slacken- 
ing in  mining  operations  throughout  the  Mountain 
States,  greatly  decreased  operations  in  the  lumber 
industry  of  both  sections,  and  decreased  irrigation 
pumping  load  by  reason  of  heavy  rains,  account  in  a 
large  degree  for  the  decreased  average  daily  output  of 
the  central  stations  in  the  Mountain  and  Pacific  States 
during  November.  Some  large  industrial  centers  in 
this  section  reported  increased  output  over  October,  but 
this  was  overcome  by  largely  decreased  output  in  other 
centers  and  in  the  mining  regions. 


Readers'  Views  and 
Comments 


Efficiencies  of  Low-Head  Plants 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  the  Dec.  25  issue  of  the  Electrical  World, 
page  1260,  appeared  an  article  by  L.  E.  Ayres  on  de- 
veloping low-head  plants.  This  is  a  very  interesting 
article,  but  I  question  some  of  the  statements.  Mr. 
Ayres  points  out  that  turbine  efficiencies  have  been 
increased  about  10  per  cent  during  the  past  twenty-five 
years  and  that  where  an  increase  of  10  per  cent  is 
possible  by  replacing  old  with  new  turbines  at  least  an 
additional  15  per  cent  may  be  expected  from  a  well- 
designed  modern  setting. 

In  his  illustration  marked  Fig.  1  he  shows  the  old 
horizontal  quadruplex  units  in  comparison  with  a  single- 
runner  installation  and  states  that  at  least  20  to  30 
per  cent  is  expected  as  a  gain  in  efficiency.  I  would 
like  to  ask  if  it  is  not  a  fact  that  the  quadruplex  setting 
was  for  wheels  that  had  already  been  in  use  over  twenty 
years  and  had  thus  seen  their  best  days  and  were  worn 
out  and  ready  for  the  scrap  pile. 

Mr.  Ayres  makes  a  point  of  the  saving  in  length  of 
penstock,  but  says  nothing  of  the  greater  width  and 
depth  necessary.  It  is  generally  known  that  water  to  be 
efficiently  handled  must  be  within  certain  velocities,  and 
this  dictates  the  capacity  of  waterways.  Thus  if  you 
save  in  one  direction  by  length,  as  noted  in  his  article,  it 
must  be  made  up  for  by  greater  width  and  depth.  From 
his  illustration.  Fig.  1,  again,  the  elevation  of  bottom 
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5,635 

5,354 

5,136 

5,087 

4,897 

4,948 

5,009 

5,075 

5,409 

5,689 

5,917 

$4,254 

1919 

4,718 

4,368 

4,044 

3,943 

3,741 

3,778 

3,802 

4,093 

4,296 

4,623 

5,014 
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25.9 
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$15,926 
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17,659 
17,245 
17,696 
17,700 
16,624 
16,525 
16,899 
17,210 
18,081 
19,205 
20,876 

$13,806 
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14,343 
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1920 
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13,191 
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12,690 
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13,834 
14,458 
14,795 
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79 
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7,388 
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9,131 
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187,264 
198,603 
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190,668 
194,028 
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196,512 
193,567 

1918 
152,304 

1919 
159,773 
148,103 
148,512 
144,922 
148,186 
149,607 
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171,002 
170,593 
190,727 
183,151 
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29  8 
26  2 
33  7 
29.1 
27.5 
26.5 
20  0 
13  5 
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3  1 
5.9 

58 

60 
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1920 
853,057 
809,865 
897,327 
883,264 
854,631 
865,714 
881,241 
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905  872 
964,550 
953,196 

1918 
733,222 

1919 
717,303 
672,836 
711,828 
701,778 
711,276 
721,688 
714,485 
728,097 
758,737 
842,535 
825,452 
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19  2 

20  1 
26  0 
25.9 
20  0 
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23  5 
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67 

69 
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74 
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74 
74 
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74 
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878,237 
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896,944 
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681,780 
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75 
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79 
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79 

1919 
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1920 
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551,995 
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588,457 
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614,934 
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607,816 
585,945 
561,136 
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460.221 
403,933 
428,941 
464,231 
521,544 
522,901 
551.959 
541,640 
526,464 
522,378 
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of  intake  was  originally  100,  which  in  the  new  plant 
was  made  96,  thus  showing  that  my  contention  is  cor- 
rect. I  would  further  ask  whether  the  saving  in  cost 
made  possible  by  the  decreased  length,  assuming  there 
is  no  greater  width  required,  is  not  more  than  eaten  up 
in  cost  of  this  special  draft  tube. 

Mr.  Ayers  gives  the  efficiencies  of  the  Nagler  wheel 
as  85  per  cent  and  86.7  per  cent,  saying  they  are  only 
about  2*  per  cent  lower  than  the  best  standard-type 
runners.  This  is  not  in  accordance  with  recorded  facts, 
for  there  are  many  official  tests  of  standard  wheels,  and 
one  especially,  the  "Leffel  runner  test  (Holyoke),  No. 
2,359,"  which  gave  as  high  as  93.07  per  cent.  This  is 
6.37  per  cent  higher  than  any  test  he  shows  for  the 
Nagler  wheel. 

Mr.  Ayres  states  further  than  this  deficiency  in  the 
Nagler  wheel  is  compensated  for  by  the  increased  effi- 
ciency in  the  generator  due  to  the  higher  speed  of  the 
Nagler  wheel.  Again  this  is  incorrect,  for  there  could 
not  be  that  much  difference  in  generator  efficiencies  for 
the  difference  in  the  speeds  possible.    I  make  this  claim 


EFFICIENCY  (IN  PERCENTAGE)  OF  500-KVA.  ALTERN.\TORS, 
THREE-PHASE.  60  CYCLES.   2,300  VOLTS 

Load                                                     200  R  pill.          150  R.p.m. 

Full 91    6                   90.7 

Three-quarters 91.4                    905 

138  R.p.m 
90  6 
90  5 

One-half 90   1                   89.7 

89.7 

on  the  basis  of  guaranteed  certified  tests  from  one  of 
the  big  electrical  firms  for  a  project  I  am  now  handling 
where  the  sizes  are  almost  duplicates  of  those  he  dis- 
cusses. I  show  in  the  accompanying  table  the  efficiencies 
obtained. 

There  is,  therefore,  according  to  Mr.  Ayres'  state- 
ments, a  loss  of  2i  per  cent  between  the  Nagler  wheel 
and  a  standard  modern  make  of  wheel.  The  generator 
efficiencies  of  my  table  show  only  1  per  cent  maximum 
loss,  leaving  the  Nagler  wheel  still  a  loser  of  efficiency 
by  li  per  cent. 

I  would  finally  ask  Mr.  Ayres  if  it  is  not  a  fact  that 
all  engineers  and  most  buyers  are  capitalizing  on  high 
efficiencies,  and  if  this  be  true,  why  the  standard  makes 
of  wheels  are  not  a  better  purchase. 
The  James  Leffel  &  Company,  H.  H.  White, 

Atlanta,  Ga.  District  Engineer. 


Safety  Code  Administration 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  answer  to  inquiries  addressed  to  me  for 
further  information  in  connection  with  my  statement 
regarding  California's  Electrical  Safety  Code,  as  pub- 
lished in  the  Electrical  World  for  Dec.  25,  1920,  page 
1275,  the  following  is  submitted: 

Many  theories  have  been  advanced  from  time  to  time 
concerning  the  practicability  of  administering  codes  for 
the  prevention  of  fires  and  accidents  arising  in  both 
cases  from  electrical  causes  by  the  same  administrative 
authority.  A  fire  code  is  designed  to  reduce  property 
loss  directly  traceable  to  fires  of  electrical  origin  by 
incorporating  certain  specific  requirements  dealing  with 
electrical  materials  and  installation  methods  adherence 
to  which  should  reduce  that  possibility  to  a  minimum. 
The  California  "Electrical  Utilization  Safety  Orders," 
on  the  other  hand,  have  for  their  object  reduction  of 
electrical  accidents  from  shock,  flash,  burn  or  otherwise. 
Both  of  these  codes  have  a  distinct  value,  the  extent  of 
this  benefit  to  the  people  depending  largely  upon  the 


reasonableness  of  the  rules,  the  amount  of  intelligence 
used  in  their  enforcement  and  the  degree  of  compliance. 

In  order  that  the  rules  themselves  should  be  just 
and  reasonable,  they  should  be  drawn  by  those  who  will 
afterward  be  called  upon  to  obey  them.  That  they 
should  be  intelligently  enforced  required  the  services 
of  competent  inspectors  and  the  adoption  of  a  plan  of 
rigid  inspection,  together  with  an  impartial  report 
system  by  the  inspection  department.  The  chief 
requisites  of  an  efficient  inspector  are  a  clear  under- 
standing of  the  rules  he  is  called  upon  to  administer  and 
a  marked  familiarity  with  modern  electrical  devices 
and  practices,  together  with  a  knowledge  of  industrial 
and  commercial  applications  of  electricity. 

A  close  study  forces  the  conclusion  that  it  is  difficult 
indeed  to  draw  a  hard  and  fast  line  distinguishing 
between  a  fire  hazard  on  the  one  hand  and  an  accident 
hazard  on  the  other  as  a  given  defect  may  under  certain 
circumstances  conduce  to  either  one  or  even  to  both. 
The  enforcement  of  an  electrical  fire  code,  therefore, 
does  not  call  for  specialized  training  of  inspectors,  and 
our  experience  in  actual  practice  has  been,  that  a 
qualified  in.spector  is  able  to  handle  both  fire  and  acci- 
dent inspection  work. 

The  need  of  uniformity  of  regulations  in  the  installa- 
tion of  electrical  equipment  and  devices  is  very  real. 
In  California  there  are  at  present  about  thirty-eight 
municipal  ordinances,  each  differing  more  or  less  widely, 
and  therefore  no  small  amount  of  dissatisfaction  and 
confusion  is  caused.  Our  contention  has  always  been 
that  under  the  same  conditions  of  equipment  and  con- 
struction a  hazard  would  be  just  the  same  regardless  of 
the  geographical  location,  and  for  that  reason  a  require- 
ment inside  or  outside  of  fixed  fire  limits  should  be 
the  same  in  Los  Angeles,  for  example,  as  in  San 
Francisco  or  any  other  city  of  the  first  class,  and  the 
same  should  hold  true  for  other  municipalities  of  a 
given  classification. 

The  hope  then,  of  uniformity  lies  in  a  state-wide  code 
for  prevention  of  both  fire  and  accidents  arising  from 
electrical  causes.  In  the  event  that  this  single  code  com- 
bines all  the  essential  requirements  of  the  National 
Electrical  Code  and  other  rules  for  fire  prevention 
equally  valuable,  together  with  reasonable  rules 
formulated  for  accident  prevention,  will  not  the  interests 
of  the  people  be  conserved  and  will  not  the  principal 
object  sought  be  fully  realized? 

After  three  years'  experience  in  administering  the 
provisions  of  the  National  Electrical  Code,  as  published 
by  the  National  Fire  Protection  Association,  and  the 
"Electrical  Utilization  Safety  Orders"  of  our  California 
Industrial  Accident  Commission,  we  are  convinced  of 
the  practicability  of  and  the  necessity  for  a  complete 
electrical  code.  Tentative  copies  of  this  enlarged  code 
may  be  available  about  the  early  part  of  March. 

Robert  L.  Eltringham, 

Electrical  Engineer. 
California  Industrial  Accident  Commission, 
San  Francisco,  Cal. 


REWARD  as  an  incentive  is  closely  allied  to  pain.  It 
.  spells  security  for  one's  self  and  family.  It  is  one 
of  the  things  which  must  be  attended  to  if  effective 
action  is  to  be  maintained.  There  is  also  a  definite 
relation  betiveen  reward  and  the  instinct  to  achieve, 
but  concentration  upon  the  thought  of  the  retvard  short- 
circuits  the  whole  creative  process. — Charles  P. 
Steinmetz. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 

Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


FOUR-POLE  TOWKR  SUPPORTING  SIX 

NO.  2/0  CONDUCTORS  ON 

500-FT.  SPAN 


Four-Pole  Rack  for  River  Span 

A  FOUR-POLE  rack  with  concrete  base  supports  the 
500-ft.  span  across  the  St.  Joseph  Kiver  at  Berrien 
Springs,  Mich.  The  rack,  which  was  built  by  the 
Indiana  &  Michigan  Electric  Company,  has  four  poles 

55  ft.  long  and  set  in 
concrete  to  a  depth 
of  approximately  7i 
ft.  The  poles  are  12 
ft.  apart  and  the 
cross-members  are 
sixteen  6-in.  x  12-ft. 
timbers. 

There  are  two  cir- 
cuits   (six    conduct- 
ors) of  No.  2/0  solid 
bare  copper  leading 
to  the  rack  and  No. 
2  /O     stranded    bare 
copper  strung  across 
the  river.    The  lines 
are  on   two   suspen- 
sion insulators  with 
a  hole  bored  through 
the  arm  and  an  eye 
bolt  and  i-in.  messenger  leading  across  to  the  opposite 
insulators.     The  conductors  are  carried  over  the  cross- 
members  on  pin-type  insulators.  R.  F.  MuNDORFF. 
Kansas  City,  Mo. 

Instructions  for  Inspecting  and 
Cleaning  Boilers 

BOILERS  should  be  carefully  inspected  and  system- 
atically cleaned.  When  a  boiler  is  to  be  taken  off 
the  line  for  washing  stop  delivering  coal  to  the  boiler 
furnaces.  Burn  out  the  fire  in  the  furnace  as  soon  as 
possible,  and  when  the  fire  is  out  close  the  damper. 
Shut  off  the  boiler  stop  valves  and  notice  if  the  auto- 
matic valve  is  holding.  Blow  all  water  out  of  the  boiler 
when  the  steam  is  down  to  about  15  lb.  or  20  lb.  per 
square  inch.  Blow  off  all  soot  from  tubes  and  super- 
heaters and  wash  down  with  water  spray. 

For  the  purpose  of  inspection  take  off  all  hand-hole 
plates  on  the  front  header  and  manhole  plates  on  the 
back  of  the  steam  drums.  Look  carefully  for  leaky 
hand-hole  plates  on  the  back  header,  and  if  any  are 
found  remove  them  and  replace  the  gaskets.  Inspect  the 
tubes  inside  the  furnace  for  bags  and  blisters.  Cut  out 
defective  tubes  and  replace  with  new  ones.  Inspect  all 
tubes  internally  for  mud  and  scale.  After  the  workmen 
have  fini.shed  cleaning,  inspect  the  steam  drums  and 
water  columns.  If  scale  or  mud  is  found,  wash  and 
scrape  clean. 

Inspect  the  superheaters  and  their  connections  to  the 
steam  drums.  After  the  scale  is  removed  from  the 
steam  drums,  inspect  the  rivets  and  seams  for  corro- 


sion, pitting  or  grooving  of  the  steam-drum  plates. 
Inspect  the  furnace  and  clean  the  side  walls,  back  walls, 
arches  and  water-back.  If  any  defective  bricks  are 
found,  have  them  repaired  or  renewed.  Inspect  the 
stoker  and  grate  and  repair  any  parts  that  may  be 
found  defective.  See  that  the  steam  gage  is  registering 
correctly. 

When  filling  a  boiler  with  water  preparatory  to  put- 
ting it  back  in  service,  notice  any  leaks  that  develop 
and  mark  them.  If  a  leak  cannot  be  stopped  while  the 
water  is  in  the  boiler,  draw  the  water  off,  repair  the 
leaks  and  refill  the  boiler.  If  the  boiler  is  found  tight, 
start  the  fire,  but  do  not  crowd  the  boiler  too  hard  at 
first.  A  cold  boiler  should  not  be  fired  up  to  200  lb.  of 
steam  in  less  than  two  and  one-half  to  three  hours. 
After  the  steam  is  up  to  100  lb.  or  150  lb.  blow  out  the 
superheater.  When  the  pressure  is  within  5  lb.  of  the 
other  boilers  on  the  line,  open  the  header  valve  very 
slowly  and  let  the  boiler  carry  its  share  of  the  load. 
Iowa  Railway  &  Light  Company,       John  M.  May, 

Marshalltown,  Iowa.  Traveling  Engineer. 


Method  of  Grounding  Deserves 
Serious  Consideration 

SINCE  improper  grounding  of  a  distribution  circuit,  as 
shown  in  the  accompanying  diagram,  recently  caused 
the  death  of  a  man  who  accidentally  came  in  contact 
with  the  wire  marked  B,  it  is  advisable  to  avoid  any 
practice  which  will  establish  the  conditions  which  led  to 
this  fatality.  The  drawing  shows  an  arrangement  re- 
sorted to  for  securing  lighting  service  for  440-volt 
transformers. 

It  is  sometimes  not  advisable  to  ground  any  point 
of  a  secondary  circuit  if  the  voltage  between  any  other 
point  and  ground  will  be  dangerous.     If  a  circuit  is 


GROUNDING  ARRANGEMENT  THAT  IS  DANGEROUS 

not  grounded,  it  should  be  mounted  where  it  cannot  be 
reached — at  least  8  ft.  above  the  floor — or  protected 
by  barriers.  General  practice  seems  to  place  the  limit 
for  grounded  circuits  at  150  volts  to  ground,  which 
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means  that  300-volt,  three-wire  circuits  are  the 
highest  that  should  be  grounded.  This  would  bar 
grounding  on  220-volt,  three-phase  circuits  or  any 
other  circuit  of  this  type.  On  some  three-phase,  220- 
volt  delta-connected  transformer  banks  one  trans- 
former neutral  is  often  run  out  to  serve  three-wire 
lighting  circuits.  When  this  neutral  is  grounded  it 
should  be  remembered  that  approximately  190  volts  can 
be  secured  between  the  third  220-volt  wire  and  the 
neutral.  Shifting  of  transformers  from  one  combina- 
tion to  another  to  secure  desired  results  is  so  easy  that 
the  effect  of  a  neutral  ground  is  often  overlooked. 
Chicago,  111.  Field  Editor  Electrical  World. 


Improvised  Forced  Lubrication  Prevents 
Blower  Breakdowns 

BY  APPLYING  forced  lubrication  to  draft  fans 
repeated  burning  out  of  bearings  was  stopped  in 
one  of  the  stations  of  the  Philadelphia  (Pa.)  Electric 
Company.  In  this  station  serious  loss  of  blower  capacity 
due  to  the  burning  out  of  bearings  on  turbine-driven 
fans  was  formerly  a  frequent  occurrence.  These  bear- 
ings are  ring-oiled,  and  the  rings  would  not  carry  suffi- 
cient oil.  After  a  considerable  amount  of  experimenting 
with  various  oils  and  different  schemes  for  getting  the 
rings  to  carry  more  oil,  the  trouble  was  practically 
eliminated  by  running  a  pipe  to  the  bearing  from  the 
oil  pump  provided  for  forced  circulation  to  the  turbine 
reduction  gear.  Through  this  pipe  a  positive  and 
greatly  increased  flow  of  oil  to  the  bearing  was 
obtained.  This  has  resulted  in  eliminating  the  trouble 
and  the  bearings  now  have  a  normal  life. 

Philadelphia  (Pa.)  Electric  Co.        F.  C.  Ralston, 

Operating  Division. 


Testing  Reverse-Power  Relays 
Without  Removing  Leads 

FOR  readily  testing  Westinghouse  type  "CR"  reverse- 
power  (directional)  relays  to  make  sure  that  all 
connections,  etc.,  are  correct  the  device  described  in 
the  following  paragraphs  was  developed  by  the  Phila- 
delphia Electric  Company.  All  equipment  is  compactly 
mounted  in  one  box  and  no  relay  connections  are 
removed  while  making  the  test.  These  relays  must  be 
connected  so  that  the  current  in  each  relay  leads  the 
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CONNECTIONS  FOR  TESTING  REVERSE-POWER  RE-LAYS, 

WESTINGHOUSE  TYPE  CR 

A — -Westinghouse  type  CR  reverse-power  relays  connected  to  a 
three-phase  feeder.  B — Internal  connections  of  test  device  and 
connections  of  test  leads  to  relay  terminals. 

voltage  by  30  deg.  at  unity  power  factor.  The  testing 
device,  in  addition  to  checking  the  30-deg.  angle  of 
lead,  checks  the  operation  of  the  wattmeter  element  of 
the  relay  to  make  sure  that  its  contacts  close  on 
reverse  direction  of  power.  Furthermore,  the  test  is 
made   without   disconnecting    any   wires    in    the    relay 


circuit  which  might  result  in  their  being  reconnected 
incorrectly.  The  adjustment  of  the  excess  current  ele- 
ment of  the  relay  for  operating  current  and  time  is  made 
before  the  test  outlined. 

The  testing  device  consists  essentially  of  a  360-deg. 
power-factor  indicator  and  a  small  transformer  con- 
nected as  shown  at  B.  The  leads  F„  P.,  C,  and  C,  of 
the  test   set   are   arranged   in  pairs   as   shovra    in   the 


OUTFIT    FOR    TESTING    REVEHISE-POWER    RELAYS    IN 

CONVENIENT  CARRYING  CASE 

The  inserted  view  shows  how  the  leads  are  constructed  to  pre- 
vent improper  connection  to  tlie  relay. 

illustration,  so  that  it  is  almost  impossible  to  connect 
them  to  the  relay  terminals  in  an  improper  manner. 

To  determine  if  the  connections  give  a  lead  of  30  deg. 
at  unity  power  factor  the  leads  are  connected  as  shown 
to  the  potential  (p)  and  the  current  (c)  terminals  of 
the  relay.  The  feeder  on  which  the  relay  is  installed 
should  carry  not  leas  than  one-quarter  of  rated  cur- 
rent in  the  normal  direction.  The  relay  test  switch  is 
closed,  switch  S  is  closed  in  the  upper  position  and 
switch  S,  is  turned  to  the  "on"  position,  after  which  the 
current  circuit  in  the  relay  is  opened  by  turning  out 
the  screw  used  to  make  the  adjustment  for  minimum 
operating  current.  The  pointer  of  the  power-factor 
indicator  will  take  a  position  depending  upon  the  calibra- 
tion of  the  test  device.  The  power  factor  of  the  load 
carried  by  the  feeder  must  be  taken  into  consideration 
when  observing  the  instrument  pointer  in  order  to 
determine  the  correctness  of  the  relay  connections. 
Therefore  the  dial  of  the  power-factor  indicator  is 
marked  so  that  when  its  indication  corresponds  to  the 
feeder  power  factor  it  is  known  that  the  connections 
to  the  relay  are  correct. 

In  testing  the  operation  of  the  reverse-power  element 
the  feeder  should  be  alive,  but  if  it  is  carrying  load 
the  direct-current  circuit  to  the  trip  coils  should  be 
opened.  The  test  is  made  by  opening  the  relay  test 
switch,  closing  switch  S  in  the  down  position,  and  turn- 
ing switch  S,  to  the  "on"  position.  Then  the  50-watt, 
110/8-volt  transformer  excited  from  the  feeder  potential 
transformer  sends  current  through  the  current  coil  of 
the  relay.  If  the  relay  is  in  good  shape  the  contact 
of  the  element  under  test  will  close.  If  desired,  the 
transformer  might  be  so  connected  that  on  making  these 
connections  the  contacts  would  open,  but  in  the  device 
as  made  the  contacts  close  when  the  relay  wiring  is 
correct. 
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The  equipment  comprising  the  test  device  is  mounted 
in  a  convenient  carrying  case.  The  flexible  leads  used 
for  connecting  to  the  relay  under  test  are  permanently 
connected  to  the  test  equipment  to  prevent  the  possibil- 
ity of  their  being  connected  incorrectly  for  any  test 
There  is  room  for  the  leads  in  the  hinged  cover  of  the 
case.  Switch  S,  is  not  necessary,  but  is  sometimes  use- 
ful. When  in  the  "off"  position  it  short  circuits  the 
current  terminals  of  the  relay,  so  that  Switch  S  may  be 
opened  without  opening  the  current  transformer. 

Relays  which  have  been  shown  to  be  connected  cor- 
rectly by  the  tests  outlined  should  also  be  carefully 
inspected  and  have  the  time  settings  accurately  made  so 
as  to  obtain  selective  action.        Raymond  Bailey, 

Assistant  Chief  Electrical  Designer. 

Philadelphia  (Pa.)  Electric  Company. 


designed  to  withstand  a  pull  of  about  20,000  lb.  The 
hook  is  made  from  a  piece  of  1.5-in.  x  2-in.  x  20-in.  bar 
iron.  The  material  in  one  pull  box  consists  of  one  steel 
plate  1  in.  x  12  in.  x  18  in.,  two  pieces  of  0.5-in.  x  4-in.  x 
1.25-in.  bar  iron,  four  0.75-in.  x  6-in.  flat-head  machine 
screws  and  nuts,  one  piece  of  8-in.  standard  iron  pipe 
3.5  in.  long,  and  one  wooden  plug  8  in.  in  diameter  by 
0.875  in.  thick.  Walter  H.  Millan, 

Superintendent  of  Substations. 
Union  Electric  Light  &  Power  Company, 
St.  Louis,  Mo. 


Floor  Hooks  Facilitate  Movement 
of  Apparatus 

TO  FACILITATE  moving  heavy  equipment  about 
the  floor  of  a  recently  built  substation  in  St.  Louis 
steel  hooks  are  inserted  in  special  floor  plates  and  rope 
is  passed  around  the  hooks.  One  of  the  floor  plates,  as 
shown  in  the  detail  drawing,  is  inserted  in  the  concrete 
floor  in  front  of  each  vault  containing  transformers  or 
other  heavj'  apparatus,  and  the  hooks  are  kept  on  hand 
in  convenient  places.  The  possible  routes  of  each  piece 
of  apparatus  that  might  have  to  be  moved  have  been 
carefully  considered,  and  floor  plates  have  been  inserted 
at  every  turn  or  point  where  they  may  be  of  assistance 


Disconnecting  Switch  Opened  Without 

Strain  on  Supports 

AN  11,000-VOLT  disconnecting  switch  which  cannot 
.i\.be  opened  unintentionally  but  is  easily  opened  by 
an  operator  has  been  developed  for  the  Springdale 
plant  of  the  West  Penn  Power  Company,  Pittsburgh, 
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Section  A- A 

DETAILS  OF  HOOK  AND  FLOOR  PLATE  USED  TO  HELP  MOVE 
SUBSTATION  APPARATUS 

in  an  emergency.  The  same  scheme  is  used  for  moving 
a  transfer  car  which  runs  on  a  track  in  front  of  the 
transformers  for  the  purpose  of  shifting  in  a  spare 
transformer  for  one  that  is  being  taken  out  of  service 
for  repair  or  overhauling. 

The  hook  and  floor  plate  shown  in  the  illustration  are 


locking  disconnecting  switch  which  is  opened  without 
strain  on  supports 

Pa.  A  lever  action  starts  the  switch  to  open  without 
the  use  of  much  force.  This  switch  has  a  steel  hook 
pivoted  to  the  end  of  the  blade,  and  when  closed  the 
hook  engages  with  a  steel  latch  on  the  stationary  in- 
sulator cap. 

To  open  the  switch  the  operator  pulls  on  the  hook 
at  point  A,  which  unlatches  the  switch,  the  lug 
on  the  hook  casting  pushing  against  the  top  of  the 
stationary  steel  latch  at  C,  which  moves  the  switch 
blade  in  its  contacts  about  \  in.,  thus  breaking  the 
set  and  making  it  very  easy  to  pull  the  blade  the  rest 
of  the  way  out  of  the  contacts.  If  this  lug  were  not 
provided  to  pry  the  blade  loose  by  acting  on  the  sta- 
tionary steel  latch,  the  operator  would  have  to  pull 
quite  hard  on  the  blade,  which  would  put  a  heavy 
stress  on  the  supporting  insulator  and  might  break  it, 
in  addition  to  causing  a  possible  troublesome  delay  in 
getting  the  blade  to  start.  The  lever  action  provided 
does  not  put  any  excess  strain  on  the  insulator,  and 
as  the  operator  pulls  on  a  lever  considerably  longer 
than  the  one  which  loosens  the  blade,  it  is  quite  easy 
for  him  to  get  the  switch  to  start. 

George  S.  Humphrey, 
West  Penn  Power  Company,       Electrical  Engineer. 

Pittsburgh,  Pa. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 
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Mounting  a  Lighting  Reflector  Out 
of  the  Way  of  Cranes 

IN  ORDER  to  avoid  a  traveling  crane,  the  lighting 
unit  shown  in  the  accompanying  drawing  was  mounted 
on  a  piece  of  strap  iron  so  that  the  bottom  of  the  reflec- 
tor came  just  level  with  the  ceiling  truss.  In  this  posi- 
tion the  reflector  will  not  be  struck  by  the  crane  as  it 
travels,  but  at  the  same  time  it  will  be  accessible  from 

the  crane.  For 
a  support  a  piece 
of  J-in.  X  li-in. 
(3.2-mm.  x  32- 
mm.)  strap  iron, 
bent  in  two  right 
angles,  ^  is  fast- 
ened to  the  lower 
edge  of  the  steel 
beam.  The  unit 
is  hung  on  a 
suspension  hook 
passing  through 
the  outer  end  of  the  strap-iron  support  by  means  of  a 
Cutter  suspension  eye,  No.  30,196.  An  R.  L.  M.  reflector 
is  employed  to  throw  the  light  downward.  The  connection 
is  made  to  the  branch  feeder  through  a  stage  connector. 
This  allows  the  entire  unit  to  be  disconnected  and  re- 
moved to  a  safer  place  for  cleaning.  When  the  unit  is 
disconnected  it  is  replaced  immediately  with  a  clean 
unit  so  that  it  is  not  necessary  to  bring  back  the  original 
unit  after  it  is  cleaned.  Samuel  G.  Hibben, 

Consulting  Illuminating  Engineer. 
Westinghouse  Lamp  Company, 
Bloomfield,  N.  J. 
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MOUNTING  FOR   LIGHT  UNIT  WHERE  THERE 

IS   INSUFFICIENT  CLEARANCE  UNDER 

THE  TRUSSES 


Correct  Filing  of  Motor  Inspection 
Records 

MAINTENANCE  and  inspection  records  are  valuable 
only  when  intelligently  filed  and  analyzed.  After 
a  maintenance  department  has  located  and  remedied 
trouble  a  report  should  be  filed  under  a  head  which 
refers  to  the  machine  or  service.  It  is  also  usually  filed 
under  the  motor  number,  but  for  purposes  of  analysis 
it  is  useless  to  keep  a  record  of  the  breakdowns  of  a 
certain  motor,  as  this  machine  might  after  repair  be 
installed  in  some  other  location.  The  classification  heads 
should  be  something  like  these:  (1)  Hot-metal  crane; 
(2)  main  hoist  controller;  (3)  yard  crane;  (4)  cross- 
trolley  motor. 

Under  these  heads  should  be  filed  the  inspectors' 
reports,  with  date  of  breakdowns,  cost  of  repairs  and 
reason  for  failure.  Such  a  record  is  not  expensive  to 
keep  up  and  is  not  a  useless  luxury  but  a  stern  ne- 
cessity. 

An  immediate  result  is  to  direct  attention  to  any 
location  where  trouble  is  more  frequent  than  it  should 


be.  Perhaps  the  motor  at  this  place  is  not  big  enough, 
is  not  properly  connected  to  its  work,  is  badly  handled, 
or  there  is  some  other  reason  for  the  frequent  failures, 
but  the  reason  will  not  be  discovered  unless  the  fact  is 
known  that  the  machines  used  for  that  particular  job 
give  too  much  trouble. 

A  maintenance  record  is  useful  in  deciding  the  number 
and  kind  of  repair  parts  that  must  be  kept  on  hand  and 
in  keeping  watch  on  the  quality  of  the  woi'k  turned  out 
by  the  repair  shop.  Finally,  such  a  record  to  be  of  any 
value  must  be  consulted  and  its  evidence  weighed  from 
time  to  time.  Too  often  careful  records  are  kept  and 
never  used  to  better  conditions.  James  Dixon. 

Reliance  Electric  &  Engineering  Company, 
Cleveland,  Ohio. 


Device  to  Prevent  Operators'  Hands  Being 
Caught  in  Presses 

A  HOME-MADE  device  used  for  some  years  by  the 
writer  for  preventing  presses  from  closing  on  the 
hands  of  operators  was  brought  to  mind  by  the  descrip- 
tion of  the  method  of  controlling  toggle  presses  in  the 
Electrical  World  for  Nov.  13,  page  681.  The  device 
designed  by  the  writer  consisted  of  a  rod  across  the 
front  of  the  press  which  the  operator's  hand  would 
strike,  thus  opening  a  switch  which  stopped  the  motor. 
In  the  accompanying  drawing  the  principle  of  its  opera- 
tion is  shown  as  applied  to  a  job  printing  press.  With 
suitable  modifications  it  can  be  used  on  any  other  type 
of  press. 

Details  of  the  circuit-breaking  switch  are  shown  on 
the  following  page.  This  switch  consists  of  two  small 
bronze  clips  mounted  on  fiber  strips  on  each  side  of  a 
slot  cut  in  an  iron  bar.  Two  bronze  blades  mounted  on 
a  fiber  block  are  normally  held  in  these  clips  by  two 
springs  fastened  to  the  fiber  block  and  to  the  ends  of 


Press  Bed 


IF  OPERATOR   PUTS   HAND  INSIDE  PRESS  WHEN   IT  IS  CLOSING 
MOTOR  CIRCUIT  WILL  BE  OPENED 

the  bar.  A  cross  rod  extending  across  the  front  end  of 
the  press  fits  in  the  slots  in  the  bars  on  each  side  of 
the  press.  Pressure  on  this  rod  forces  the  blades  out 
of  the  contact  clips,  thus  breaking  an  electrical  circuit. 
This  breaking  of  the  electrical  circuit  serves  to  operate 
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the  no-voltage  release  on  the  motor  switch,  and  if 
necessary,  a  brake  may  be  connected  to  operate  when 
this  circuit  is  open. 

With  some  types  of  presses  this  bar  might  be  mounted 
securely  on  the  side  of  the  moving  bed  of  the  press.  In 
this   case   the  cross   rod  would   stick  out  considerably 


-Fibre  Piece  he/d/n 

CJips  by  Springfs 


C/ip  mourr/ecf 
on  Fibre  Bloc/f 


'^B/crc/es 
tvfr/cii  Frf-irrfv  C/i'ps 


SPRING  CONTACT  PLACED  ON  EBGE  OF  PRESS  TO  OPEN  CIRCUIT 
IF  operator's  hand  is  CAUGHT 

beyond  the  end  of  the  press  bed.  In  the  mounting  used 
on  the  job  presses,  however,  it  was  objectionable  to 
have  the  cross  rod  sticking  out  any  considerable  dis- 
tance beyond  the  end  of  the  press  bed  and,  therefore, 
the  bar  was  slotted  and  mounted  so  that  it  would  slide 
on  the  side  of  the  bed  as  shown  at  A  and  B.  With  this 
arrangement,  when  the  press  is  open,  the  cross  rod  is 
drawn  down  close  to  the  edge  of  the  plate.  When  the 
press  starts  to  close,  however,  as  shown  at  B,  the  bar 
is  raised  so  that  it  projects  some  distance  beyond  the 
end  of  the  bed,  and  the  rod  will  be  sure  to  strike  the 
operator's  hand  if  it  is  left  in  the  space  between  the  two 
plates.  W.  A.  Harris. 

New  York,  N.  Y. 


Accurate  Electromagnetic  Control  in  Heat 
Treatment  of  Steel 

r'^  THE  preparation  of  high-carbon  steel  for  cutting 
tools  it  is  often  desirable  to  heat  the  metal  to  a 
temperature  just  above  the  point  of  loss  of  magnetic 
susceptibility  before  quenching.  If  heated  much  above 
this  point,  the  metal  is  apt  to  become  brittle.  This 
change  in  magnetic  susceptibility  of  steel  affords  an 
excellent  method  of  controlling  the  temperature  of  elec- 
tric furnaces.  The  point  at  which  magnetic  suscepti- 
bility falls  away  can  be  readily  detected  by  means  of  an 
exploring  coil  over  the  furnace  chamber. 

In  a  recent  number  of  the  London  Electrician  an 
article  on  this  subject  by  Lancelot  W.  Wild  appears. 
It  describes  the  use  of  an  exploring-coil  secondary  wind- 
ing over  the  furnace,  within  which  is  an  alternating- 
current  primary  heating  coil.  Another  and  separate 
transformer,  with  its  primary  winding  in  the  heating 
circuit,  enables  a  differential  balance  to  be  kept  on  the 
furnace  in  such  a  manner  that  a  galvanometer  in  the 
secondary  circuit  shows  no  current  when  the  furnace 
charge  becomes  non-magnetic. 

It  might  be  supposed  that  this  magnetic  detector  of 
non-magnetic  temperature  could  only  be  applied  to  alter- 
nating-current furnaces,  but  the  article  shows  that  a 
modification  of  the  method  is  also  applicable  to  direct- 
current  furnaces.    Field  Editor  Electrical  World. 

New  York,  N.Y. 


Repairing  a  Grounded  and  Poorly 
Soldered  Armature 

A  GROUNDED  and  poorly  soldered  commutator  was 
recently  sent  to  an  Eastern  shop  to  have  the  trouble 
determined  and  remedied.  The  armature  had  partly 
closed  slots.  After  locating  the  coil  in  which  the  ground 
occurred  the  leads  of  the  grounded  coil  were  removed 
from  the  commutator  and  the  top  lead  was  lifted  out  of 
the  slot.  The  ground  was  found  at  the  rear  end  of  the 
slot.  At  this  point  the  wire  was  taped  with  thin  silk 
tape  and  laid  back  in  the  slot  in  a  new  trough  of  0.010-in. 
varnished  cloth.  Thin  air-drying  paint  was  put  in  the 
slot  and  a  slot  stick  inserted  while  the  paint  was  soft. 

After  reconnecting,  however,  a  voltmeter  test  from 
bar  to  bar  of  the  commutator  showed  a  very  uneven 
reading,  a  number  of  readings  being  quite  high.  The 
leads  at  which  the  readings  were  high  were  removed  for 
inspection,  which  showed  the  bottom  leads  to  be  quite 
short  and  not  soldered  to  the  commutator.  To  correct 
this  condition  all  of  the  leads  were  removed  from  the 
commutator  and  cleaned.  They  were  then  replaced  and 
soldered  with  soft  solder  and  a  rosin  flux.  On  the  sec- 
ond voltmeter  test  a  uniform  reading  was  obtained, 
indicating  freedom  from  short  circuit  and  loose  connec- 
tions. A.  Hervey. 

New  York,  N.  Y. 


Automatic  Switches  Mounted  Overhead 

TO  SAVE  working  space  the  automatic  control  ap- 
paratus of  a  number  of  machines  is  mounted  between 
the  roof  trusses  in  the  shops  of  the  Canadian  Products 
Division  of  the  General  Motors  Company.  In  the  ac- 
companying photo- 
graph the  four  sets 
of  control  devices 
shown  in  the  upper 
foreground  consist 
of  standard  inclosed 
externally  operated 
switches,  shown 
above,  and  iron 
boxes,  lower  down, 
containing  relays  for 
stopping  and  start- 
ing 3-hp.  motors.  A 
push-button  station, 
for  starting  and 
stopping  the  machine 
in  the  foreground,  is 
mounted  on  the  front 
of  the  machine,  and 
the  automatic  com- 
pensator which  this 
push-button  operates 
can  be  seen  to  the 
left  and  somewhat  to 
the  rear  of  the  front 
line  of  automatic- 
control  devices  over- 
head. The  machine 
is  a  National  Automatic  Tool  Company's  No.  30  multiple- 
spindle  drill  driven  by  a  15-hp.,  1,500-r.p.m.  squirrel- 
cage  motor  mounted  on  the  rear  of  the  machine. 
Canadian  Products  Division  Alex.  H.  May, 

of  General  Motors  Co.,  Works  Engineer. 

Walkerville,  Ont. 


WORKING  SPACE  SAVED  BY  MOUNTING 
AUTOMATIC  SWITCHES  OVERHEAD 
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Motor  Selection  for  OU-WeU 
Pumping 

SO  MANY  factors  affect  the  amount  of  power  re- 
quired to  pump  a  well  that  the  most  careful  cal- 
culations will  not  check  with  the  results  of  actual 
tests.  A  large  amount  of  sand  will  considerably 
increase  the  power  required,  while  the  presence  of  gas 
will  act  as  a  lifting  agent  and  considerably  decrease 
the  power  input.  Furthermore,  proper  counterbalanc- 
ing to  offset  the  weight  of  the  rods  operates  to  effect 
a  considerable  saving  in  power.  Other  conditions  be- 
ing equal,  the  power  required  to  pump  a  well  will 
depend  on  the  length  of  stroke,  the  number  of  strokes 
per  minute  and  the  size  of  tubing. 

Motors  for  pumping,  pulling  and  cleaning,  although 
of  the  same  general  type  as  those  employed  for  drill- 
ing, are  of  considerably  smaller  horsepower.  Wells 
can  be  pumped  electrically  by  any  one  of  three  methods 
^from  a  power  jack — by  a  small  motor  suitable  for 
pumping  duty  only,  or  by  a  special  motor  designed  to 
take  care  of  all  of  the  necessary  operations  around  a 
pumping  well. 

In  shallow  territories,  where  the  wells  are  small 
producers,  where  pulling  and  cleaning  have  to  be 
done  very  infrequently,  and  where  the  location  of  the 
different  wells  makes  such  a  method  practicable,  a 
number  of  wells  can  be  operated  from  a  central  power 
head  or  jack  at  a  comparatively  low  cost  per  well. 
A  standard  constant-speed,  squirrel-cage  induction 
motor  i-s  suitable  for  practically  all  conditions.  The 
motor  is  belted  to  a  countershaft,  which  is  in  turn 
belted  to  the  power  head  through  a  quarter-turn  belt. 
The  power  required  for  pumping  wells  by  this  method 
depends  upon  how  well  they  are  balanced  against  one 
another. 

Wells  on  the  beam  which  have  settled  down  so  that  a 
given  constant  speed  of  pumping  is  satisfactory,  but 
which  by  reason  of  their  production  cannot  be  satisfac- 
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tioned  applications  some  external  means  must  be  em- 
ployed for  the  shaking  up  and  pulling  or  cleaning 
operations. 

On  the  majority  of  wells  pumped  by  individual  mo- 
tors it  is  preferable  that  all  operations  of  pumping, 
cleaning  and  pulling  shall  be  performed  by  one  motor, 
just  as  with  steam-engine  drive.     To  meet  the  wide 
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AN  INSTALLATION   USING  A  DOUBLE-RATED  15/30-HP.  PUMPING, 
PULLING  AND  CLEANING  MOTOR 


torily  operated  from  a  power  jack,  can  be  individually 
operated  by  small-horsepower,  squirrel-cage  induction 
motors.  Should  it  be  advisable  to  vary  the  speed  of 
the  well  from  time  to  time,  a  single  variable-speed 
motor  can  be  employed  instead  of  a  constant-speed 
squirrel-cage  motor.    In  either  of  the  last  two  men- 


RECENT  I.MPROVEMENTS   IN   MOTOR  DRIVE   HAVE  TENDED  TO 

ELIMINATE  THIS  TYPE  OF  INSTALLATION 

Tlie  small  squirrel-cage  type  motor  is  used  for  pumping  on  the 
beam,  while  the  larger  slip-ring  motor  is  used  for  pulling  and 
cleaning. 

range  of  duty  thus  imposed  motor  equipments  of 
double  rating  have  been  designed.  They  are  of  the 
two-speed,  variable-speed  type,  and  by  means  of  a 
pole-changing  switch  on  the  motor  frame  the  capacity 
and  speed  of  the  motor  can  be  instantly  changed  from, 
for  example,  15  hp.  at  600  r.p.m.  to  a  normal  rating  of 
30  hp.  at  1,200  r.p.m.  Nothing  is  necessary  to  effect 
this  change  except  throwing  the  pole-changing  switch. 
This  method  appeals  to  the  operator  on  account  of  its 

simplicity     and     flexibility. 

^     Three     standard     equipments 
have  been  developed  with  rat- 
ings of  10/25  hp.,  15  30  hp. 
I      and    20/50    hp.    with    corre- 
1      spending  speeds  of  600  1,200 
'      r.p.m.  at  60  cycles.  The  motor 
is  designed  with  a  six-phase 
^  \      rotor    and    a    stator    winding 

jj^  '  capable  of  being  connected 
^.^^i^^  .  '^m  I  either  six  poles  or  twelve  poles 
JSHNP'^     jB  at  the  option  of  the  operator. 

r"'~"'"  The  object  of  this  design  was 

to  provide  a  motor  of  small 
horsepower,  low  speed  and 
good  efficiency  for  pumping 
operations  and  at  the  same 
time  make  provision  for  the 
necessary  capacity  at  a  higher 
speed  for  pulling  and  clean- 
ing. The  pole-changing  switch 
doubles  both  the  capacity  and 
speed  of  the  motor  for  this  latter  duty.  Regardless  of 
the  size  of  the  motor,  an  equipment  consists  of  the 
motor  with  its  base  and  pulley,  a  controller  operated  by 
a  telegraph  cord  from  the  headache  post,  a  speed-regu- 
lating resistor,  and  an  oil  circuit  breaker  for  protection 
against    under-voltage    and    excessive    overload.      A 
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speed-reducing  countershaft  is  also  necessary,  and 
in  instances  where  the  motor  equipment  is  to  replace 
a  worn-out  steam  or  gas  engine  the  crankshaft  of  the 
engine  is  often  used  as  a  countershaft  after  replacing 
the  heavy  flywheels  with  pulleys  of  proper  size. 

Although  there  are  some  wells  which  could  be 
satisfactorily  handled  by  the  pumping  motor  rated  at 
10/25  hp.,  the  conservative  tendency  of  the  oil  oper- 
ators to  provide  more  power  than  necessary  rather 
than  "take  a  chance"  has  resulted  in  the  15/30-hp. 
equipment  being  accepted  as  the  standard.  It  is  only 
in  cases  of  wells  of  exceptional  depth  or  of  very  heavy 
gravity  and  with  oversize  tubing  that  the  motor  rated 
25,  50  hp.  has  been  used. 

On  the  basis  of  present  prices,  a  15/30-hp.  equip- 
ment can  be  installed  complete,  ready  to  run,  inclusive 
of  countershaft  with  the  proper  size  of  pulleys,  but 
exclusive  of  belts,  buildings  or  foundations,  for  ap- 
proximately $2,000.  The  same  installation  using  a 
20/50-hp.  equipment  would  cost  approximately  $2,500. 
General  Electric  Company,  W.  G.  Lane, 

Los  Angeles,  Cal.  Engineer. 


Cotton  Gin  Shows  Energy  Consumption 
of  16.5  Kw.-Hr.  per  Bale 

THE  load  characteristics  of  a  typical  cotton  gin  are 
brought  out  in  the  accompanying  graphic  meter 
record  of  a  forenoon's  operation  of  a  ginnerj'  connected 
to  the  lines  of  the  Georgia  Railway  &  Power  Company. 
The  chart  has  been  furnished  to  the  Electrical  World 
by  Charles  A.  Collier  of  that  company.  The  ginnery 
whose  operation  is  recorded  has  four  stands,  each  gin 
having  seventy  10-in.  (25-cm.)  saws.  The  tramper  is 
operated  by  compressed  air.  A  50-hp.,  squirrel-cage-type, 
2,200-volt  motor,  operating  at  900  r.p.m.,  is  installed. 
During  the  particular  day  shown  the  ginnery  was  in 
operation  nine  hours  and  fifty-five  minutes,  in  which 
time  thirty-four  bales  were  ginned,  an  average  of 
seventeen  and  one-half  minutes  per  bale.  The  energy 
consumed  was  462  kw.-hr.,  or  13.5  kw.-hr.  per  bale.  The 
maximum  demand  for  a  thirty-minute  interval  was  53 
kw.    The   accompanying   table,   also   furnished   by    Mr. 
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TYPICAL  LOAD  CURVE  FOR  A  FOUR-STAND  SEVENTY-SAW   COTTON 
GIN  DRIVEN  BY  A  .50-HP.   MOTOR 

Collier,  was  obtained  by  taking  the  average  of  twelve 
cotton-gin  installations. 

As  the  cotton  leaves  the  farm  it  consists  of  a  mass  of 
seeds  with  the  attached  fibers,  mixed  with  impurities 
such  as  dirt,  trash  and  fragments  of  bolls.  The  first 
step  in  its  manufacture  is  necessarily  the  separation  of 
the  cotton  fibers  from  the  seeds,  the  well-known  process 
of  ginning.  This  separation  is  accomplished  by  the  cot- 
ton gin,  and  the  plant  at  which   gins  are  installed   is 


termed  a  ginnery.  It  is  in  this  process  that  mechanical 
energy  is  first  required  in  the  treatment  of  the  cotton. 
A  standard  modern  cotton  gin  consists  of  an  elevator 
operated  by  an  exhaust  fan  for  removing  the  cotton 
from  the  wagon  or  storehouse  and  conveying  it  to  the 
feeders;  several  sets  of  feeders  and  gins;  a  flue  through 


AVERAGE  REQUIREMENTS  FOR  TWELVE  INSTALLATIONS 

Number  of  stands  per  gin 4 

Number  of  saws  per  stand 71 

Size  of  saws  in  inches 10.5 

Saws  per  horsepower  of  motor  capacity.  .  4.77 

Horsepower  of  motor 60 

Number  of  bales  ginned  per  season 1,271 

Energy  consumption  per  season,  kw.-hr..  19,733 

Kw.-hr,  per  bale 16.51 


which  the  lint  cotton  is  conveyed  to  the  condensers,  by 
which  it  is  formed  into  a  bat,  and  a  press  for  forming 
the  cotton  into  bales  and  wrapping  it  for  shipment.  All 
of  these  operations  may  be  regarded  as  auxiliary  to  the' 
principal  process  of  ginning,  and  the  size  and  number  of 
gins  determine  the  capacity  of  the  plant.  A  cotton  gin 
consists  essentially  of  a  series  of  circular  saws  from 
10  in.  to  14  in.  (25  cm.  to  35  cm.)  in  diameter,  mounted 
side  by  side  on  a  shaft.  The  teeth  of  the  saws  project 
through  a  grid  into  a  hopper,  and  their  rapid  rotation 
collects  the  cotton  fibers  on  the  teeth,  drawing  it  through 
the  grid  and  leaving  the  seeds  behind.  The  separated 
fibers,  called  lint  cotton,  are  removed  from  the  saw 
either  by  a  rapidly  revolving  brush  or  by  an  air  blast. 
A  standard  gin  has  seventy  or  eighty  saws,  and  most 
plants  have  four  gins,  although  there  are  many  two-gin 
or  three-gin  outfits  in  operation. 

Auxiliary  to  each  gin  are  feeders,  which  clean  and  pre- 
pare the  cotton  or  ginning  and  supply  it  uniformly 
to  the  machines.  The  feeders  are  usually  driven  by 
pulleys  and  belts  from  the  line  shaft.  The  conveyors 
both  to  and  from  the  gins  are  operated  either  by  belt 
conveyors  or,  preferably,  by  fans.  The  baling  of  the 
cotton  requires  a  powerful  press,  either  screw  or 
hydraulically  operated.  A  gin  of  the  standard  type  has 
a  capacity  of  from  60  lb.  to  150  lb.  of  cotton  per  hour, 
depending  on  the  condition  of  the  cotton,  which  means 
that  the  ginning  of  a  standard  500-lb.  bale  requires  for 
a  four-standard  ginnery  from  fifteen  to  thirty  minutes. 

A  cotton  ginnery  may  be  operated  as  well  by  elec- 
tricity as  by  mechanical  power,  since  no  heat  energy 
is  used  in  the  process. 

The  power  requirement  of  each  type  of  machine  in 
a  standard  gin  is  approximately  as  given  in  the  follow- 
ing table: 


Hp. 

Conveyor    2.0 

Cotton  cleaner    (if  used) 5.0 

Four  seventy-saw  feeders 3.0 

Four  seventy-saw  gins   25.0 

Fans    25.0 

40-in.   condenser    1.0 

Tramper    4.0 

Press     15.0 

Total     80.0 


However,  there  is  a  certain  amount  of  diversity  in 

.the  demand  of  this  equipment  which  makes  the  total 

power  requirement  somewhat  less  than  that  indicated, 

and  a  75-hp.  motor  is  generally  considered  ample  for  a 

four-stand  ginnery. 
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Wide  Variations  of  Resistance  Obtained 
with  Three  Switches 

IN  ORDER  to  change  the  current  of  an  electric  oven 
over  wide  ranges  it  was  connected  up  to  three  double- 
pole  switches  as  shown  in  the  accompanying  drawing. 
With  this  connection  six  different  current  values  mav  be 


IW-Volf  Source 


ARRANGEMENT  OF  SWITCHES  AND  RESISTORS  WHICH  GIVES 
WIDE  RANGE  OF  CURRENT 

secured,  ranging  from  3.75  amp.  to  60  amp.  The  accom- 
panying table  shows  in  what  direction  the  switches  must 
be  thrown  for  the  different  values  of  current. 

This  combination  of  switches  was  employed  to  vary 


ition  of  Switches 

Total  Amp. 

Position  of  Switches 

Total  Amp 

As— Bs— Cs 
As— Bp— Cs 
Ap — Bs— Co 
As— Bp — Cp 

3.75 
5 

7.5 
15 

Ap— Bp — Co 
.\p— Bp — Cs 
Ap— Ep— Cp 

30 

37  5 
60 

the  temperature   of  a  baking   oven   installed   in   Lima, 
Peru. 

As    the    heating    elements    were    quite    small    and 
closely  spaced,  the  suppression  of  every  other  element 
-in  some  of  the  switch  combinations  did  not  materially 
alter  the  uniformity  of  the  heat  distribution. 

Lima,  Peru.  Victor  M.  Arana, 

Consulting  Electrical  Engineer. 


Speed  Variation  of  Slip-Ring  Motor 
Due  to  Faulty  Secondary  Fuse 

WIDE  variation  in  speed  of  a  slip-ring  motor  in  a 
large  pipe  mill  was  found  after  some  investigation 
to  be  due  to  a  defective  fuse  in  the  secondary  leads. 
The  motor  was  a  three-phase  motor  of  the  slip-ring  type 
with  a  drum  controller  and  grid  resistors.  The  circuit 
leading  from  the  slip  rings  was  carried  through  conduit 
to  the  controller  and  resistors.  Near  the  motor  the 
circuit  passed  through  a  three-pole  fuse  extension  switch 
so  that  the  starting  equipment  could  be  entirely  discon- 
nected from  the  motor.  It  was  suggested  that  an  open 
circuit  in  one  phase  of  the  secondar\'  circuit  might 
cause  the  peculiar  action  of  the  motor.  However,  a 
test  of  the  circuit  with  a  magneto  disclosed  no  sign  of 
trouble. 

It  was  then  decided  to  examine  the  circuit  piece  by 
piece,  but  nothing  was  found  until  the  three-pole  switch 
in  the  secondary  controller  circuit  was  examined.  Here 
it  was  discovered  that  one  of  the  link  fuses  had  become 
unsoldered  from  the  terminal  clip,  but  when  the  motor 
was    not    operating    it    still    made    contact.      For    this 


reason  the  magneto  did  not  reveal  the  trouble.  When 
the  machine  was  in  operation  the  vibration  occasionally 
caused  the  contact  to  be  broken,  resulting  in  variations 
in  the  motor  speed.  Harry  Rush, 

Assistant  Professor  of  Mechanical  Engineering. 
North  Dakota  Agricultural  College, 
Fargo,  N.  D. 

Selection  and  Installation  of  Mine  Cables 

WHEN  ordering  three-conductor  cables  to  carry 
2,200-volt,  three-phase  service  down  mine  shafts 
one  of  the  large  companies  in  the  Lake  Superior  iron- 
mining  district  specifies  that  each  conductor  be  insu- 
lated with  approximately  s'j-in.  (4-mm.)  30  per  cent 
Para  rubber  compound  and  that  the  conductors  be  laid 
up  with  saturated  jute  fillers,  taped  with  jute  and 
armored  with  galvanized  steel  wii-es  of  sufficient  number 
and  size  to  support  the  entire  length  of  cable  when 
hung  in  shaft  from  one  end.  The  cables  are  ordered  in 
one  piece,  and  those  now  in  use  on  the  company's  prop- 
erties include  such  lengths  as  1,520  ft.  (456  m.)  of 
300,000-circ.mil  (I5l.8-sq.mm.)  and  2,800  ft.  (840  m.) 
of  No.  2/0  (57.5-sq.mm.)  cables. 

It  will  be  noted  that  lead  covering  is  not  included  in 
the  specifications.  Earlier  cables  were  installed  with  the 
lead  sheath  in  addition  to  the  armor,  but  later  practice 
has  been  to  build  these  cables  with  a  heavier  serving  of 
saturated  jute  and  without  the  lead  casing.  This  gives 
a  cable  which  is  less  expensive  to  build,  of  lighter  weight 
and  easier  to  handle  because  of  its  greater  flexibility. 

In  the  Electrical  World  of  June  5,  1920,  a  method 
was  described  of  installing  cables  in  mine  shafts  by 
first  lowering  the  cable  to  the  bottom  of  the  mine  and 
then  hoisting  the  cable  into  position  by  fastening  one 
end  to  the  cage.  This  cannot  be  done  with  the  long 
lengths  of  cable  which  have  been  referred  to  above 
because  the  reels  required  to  hold  them  are  too  large 
to  enter  the  shaft  opening.  It  is  therefore  the  practice 
of  this  company  to  wind  the  cable  from  the  cable  drum 
onto  the  hoist  drum  and  then  unwind  the  cable  from 
the  hoist  drum  into  the  shaft.  The  cable  is  then  secured 
in  place  every  12  ft.  to  18  ft.  (3.6  m.  to  5.4  m.)  by  the 


CABLE  CLAMP  FOR  MINE  SHAFTS 

The  dimensions  shown  are  tor  a  No.  2  gage  three-conductor, 
5.000-volt,  cable  wrapped  with  jute  and  armored  with  galvanized- 
•teel  wire. 

clamps  shown  in  the  illustration.  In  shafts  with  con- 
crete sets  and  dividers  the  clamps  are  bolted  to  cast- 
iron  inserts  poured  in  concrete.  In  shafts  with  steel 
dividers  and  sets,  concrete-lined,  the  steel  is  drilled  to 
hold  the  clamps.  It  will  be  noticed  that  the  sides  of 
the  top  and  bottom  half  of  the  cable  clamp  intermesh, 
so  that  an  even  pressure  can  be  applied  all  around  cable 
without  squeezing  out  the  rubber  insulation. 

Chicago,  111.  Field  Editor  Electrical  World. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


How  Utilities  Can  Hasten  Better 
Public  Relations 

SOME  very  important  statements  on  a  utility's  public 
policy  were  made  by  E.  K.  Hall,  vice-president  of  the 
American  Telephone  &  Telegraph  Company,  in  the 
course  of  a  recent  address  before  the  Indiana  Public 
Utilities  Association.  Mr.  Hall  pointed  out  that  public 
bitterness  against  profiteers  had  caused  much  of  the 
opposition  to  higher  public  utility  rates,  although  the 
utilities  were  far  from  being  profiteers. 

"What  is  the  trouble?"  asked  Mr.  Hall.  "The  utili- 
ties have  the  knowledge  and  the  information  and  have 
been  trying  to  tell  their  story  to  the  public  for  some 
time,  but  the  public  does  not  understand  because  it  does 
not  believe.  The  utility  business  is  very  young,  no  one 
had  visualized  the  field  very  clearly,  and  through  the 
development  of  the  art  mistakes  have  been  made.  In 
the  early  days  some  companies  were  guilty  of  ques- 
tionable transactions  and  got  themselves  and  the  honest 
utilities  into  bad  repute.  Since  then  the  utilities  have 
been  paying  the  bills  resulting  from  these  mistakes,  and 
when  regulation  appeared  it  started  with  a  hostile 
attitude. 

"The  public  believed  that  virtually  all  rates  were  ex- 
cessive, and  the  utilities  were  not  sufficiently  forehanded 
to  tell  it  otherwise  in  terms  that  were  convincing  and 
which  could  be  understood  by  the  average  customer  of 
an  electric  light  and  power  company. 

"It  takes  a  long  time  to  change  a  lifetime  of  opinion, 
and  the  utilities  must  patiently,  intelligently  and  tact- 
fully lay  their  facts  before  the  people  during  the  next 
five  years  and  then  forever  keep  the  information  before 
them.  It  must  be  brought  home  to  the  public  that  it 
has  finished  its  job  of  'spanking  the  utilities.'  The 
punitive  era  of  teaching  utilities  to  be  good  has  passed 
and  few  companies  find  any  profit  in  shady  practices 
today.  If  there  is  any  utility  company  which  is  not 
now  ready  to  play  fair  and  square  with  the  public,  it 
should  be  the  duty  of  the  honest  utilities  summarily  to 
bring  the  erring  one  into  line.  If  the  utilities  don't 
perform  this  service,  the  public  will,  and  if  the  public 
takes  hold  it  will  punish  the  good  with  the  bad. 

An  Era  of  Co-operation 

"The  second  era  of  making  and  keeping  utility  com- 
panies strong  enough  to  do  their  several  jobs  has 
arrived.  This  must  be  an  era  of  co-operation  and  bet- 
ter understanding  between  the  companies  and  the  public, 
and  all  distrust  must  be  removed.  The  new  attitude  of 
the  public  toward  the  public  utilities  can  be  seen,  and 
its  complete  arrival  will  be  hastened  by  giving  the 
proper  consideration  and  prominence  to  the  fundamen- 
tals of  the  business. 

"For  instance,  the  interest  of  the  public  and  the  utility 
companies  is  identical,  there  is  no  such  thing  as  profit 
in  the  ordinary  sense  of  the  word  in  the  utility  business, 


and  as  to  rates  the  only  possible  danger  to  the  public  is 
that  rates  may  be  too  low.  It  can  easily  be  seen  when 
rates  are  too  high,  but  if  they  are  too  low  it  takes  the 
heart  and  flesh  out  of  the  business  and  reacts  against 
the  public  interests. 

"The  public  thinks  that  the  rates  for  utility  service 
are  too  high  because  as  individuals  they  think  that  they 
would  charge  the  highest  possible  rates  if  they  were 
running  the  business.  A  difference  of  opinion  also 
arises  because  the  public  thinks  only  in  terms  of  today, 
while  utility  operators  must  consider  the  future.  Fur- 
thermore, the  public  has  no  conception  of  the  magnitude 
and  intricacy  of  the  task  involved  in  providing  the  serv- 
ice it  demands. 

Apologizing  for  Poor  Service  Is  Bad  Policy 

"All  these  points  and  many  others  should  be  taken 
into  account  by  those  responsible  for  a  utility's  public 
policy,  but  no  one  man  in  any  company  can  alone  ac- 
complish much  in  trying  to  inform  the  public.  Every 
officer  and  employee  must  do  his  part.  No  help  or  sym- 
pathy is  to  be  obtained  by  sobbing  and  apologizing  to  the 
public.  Such  a  policy  usually  breeds  suspicion  and 
distrust.  The  utilities  are  performing  good  service  and 
have  a  real  story  to  tell  the  public,  but  every  company 
should  make  sure  it  deserves  public  confidence  before 
attempting  to  get  public  support." 


Careless  Purchasing  Lessens  Profit 
on  Merchandising 

THAT  central  stations  can  make  a  fair  profit  on 
the  sale  of  electrical  appliances  was  shovni  by  a 
recent  survey  of  merchandising  conditions  in  the  South- 
eastern States.  It  was  found,  however,  that  a  number 
of  companies  had  tied  up  an  unnecessarily  large  amount 
of  capital  in  excessive  stocks  because  of  inaccurate  pur- 
chasing records  and  failure  to  keep  careful  account  of 
the  stock  on  hand.  The  margin  of  profit  between  the 
manufacturer's  price  and  the  resale  price  was  found  in 
most  instances  to  be  sufficient,  although  some  companies 
have  lost  a  part  of  their  profit  through  failure  to  take 
advantage  of  all  discounts  to  which  they  are  entitled. 
This  is  due  partly  to  purchasing  in  quantities  less 
than  standard-package  lots,  thus  losing  an  additional 
5  or  10  per  cent  discount. 

In  view  of  these  conditions  the  merchandising  com- 
mittee of  the  Southeastern  Section,  N.  E.  L.  A.,  which 
made  the  survey,  recommended  in  its  report  at  the 
annual  convention  at  Miami,  Fla.,  that  wherever  pos- 
sible all  companies  have  a  purchasing  agent  and  cost 
accountant  whose  duties  would  be  to  obtain  the  best 
discounts,  take  advantage  of  cash  discounts  and  keep 
accurate  purchase  and  inventory  records  in  order  that 
stocks  may  be  kept  at  proper  levels  and  at  the  best 
prices  obtainable. 
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Looking  Back  on  Four  Years' Work 
in  Advertising 

"SAFE  HOME  7  PER  CENTS" 
in  Wisconnn  and  Missouri 


past  tbe  writer  of  these  ad-     bmhs  a  lot  to  Ui«  nwi  uid  won- 

TftMiMmenti  hM   seen    over    m  on  ihis  Job.    We  ^  all  ?t«a 

le.OOO  men    and    vofnen~all     erl)<«    ftrmdMllT    piMlnf.   nur* 

9maU    mvestora— Caveat    $9.-    •«*•   »«'.   '»'•    ""/.tt^'iul 
theasanda    »t    hoB«    folk*,   Uko 


2SftflO0  of  thch-itvings  in  se- 
curities of  the  cvnplniea  be 
voiitf  for,  in  WJscoMin  aad 
Miuvarr.  Hiuidreils  of  these 
bu>«rs  have  parcbaMd  shares 
of  more  than  oae  Inoe;  i 
food  mint  regularty  invest 
their  savings  in  these  securi- 
ties, year  after  year. 

Of  that  $9,250,000 

loUl,  S4.90O.OO0  was  money 
lMn«d  the  ciMi)p.«ni««  for  five- 
year  or  ten-yeir  lemsrall  of 
it.  except  MOO.OOO,  at  77c  in- 
terest ;  one  $300,000  issue 
paya6'/i%-  Theothcr  $4,350.- 
000  was  an  Investment  in  the' 
1%  pTftferred  stock  of  two  of 
the  corapaoies.  The  average 
investment  was  under  S600. 

Every  dollar  of  the«« 

••eJrttlM  reprMfBti  »  a*w  dol- 
lar artoaUr  lDTrit«d  to  a4dUJ«Ds 
b>  locoBt-prodaclBf  plapl  aod 
iRraliiAM.  Kiad#  WUi  St«t*  >»' 
tkoritf  aad  oUbl«rt  t«  State  B|>- 
prayal,  for  the  pabll«  Mnif*. 
Ttaa  baataeBa  tf  tiieM  rompanlei 
haa  VTown  ataaiOr— at  ttnrB 
rfpUIf.  It  kaa  aot  aJwar|  br«n 
fiMf  t*  r«t  D«n  capital  ar  !■«( 
a»  It  waa  BP^dfi  t«  BMt  la- 
rn^K  of  demand  for  dor  B«rv- 
Icca.  The  0I4  lateAvn  are  still 
ts  tbt  boslsMi,  Dparlf  all  el 
ttteM.  T)n7  haTo  tboDght  »*M 
pQoarb  et  It  to  go  -wtth  Ii  ttiroufli 
th«  hai-d  ileddJof  of  tbt  i*ar 
7(an  and  l^  tmlt*  attrr  (h« 
ttftT,  Th*7  kno"  •*■' 'IJ'' '••'• 
bualBMS  cant  paj  bff  proHta.  It 
Is  sofW  than  «>ffft  al^er  Ireal* 
netsea  l«  pajlatr  preQU  rfja- 
Uiij  and;  ^rMaiKotlf . 


larsflTM.  II  Bsaa*.  we  WlJ«t' 
flcBRT  and  mofe  IrJendlf  to- 
«^ratl/<n  la  oar  taak  of  keeplaf 
Uif*e  fierrkf*  (Tolag  an*  grow. 
Iair>  1<  ■>«*"*  t^t  «-ach  jear  a 
largfr  f^bare  ot  thr  raralaffv  of 
Ibe  baalBC'>B  !■  dlstrlbalad  brr« 
it  home— a  ]nit  rettard  wr'Uie 
Uirin  and  rsarace  ot  tb«  mm 
snd  •oam  Mbo  aaTsd  aoBtj 
«jad  hiTf  ated  It  bert. 

Right  now  we  are 

selling  if*'  participating  pre- 
ferred stock  of  Tiiconsin 
Cas^  Electric  Co.^i  $500.- 
000  isaue.  in  SlOO  shares,  at 
par  for  cash.  Each  share  pays 
$7  a  year  in  cash  dividends^ 
Sl.75  every  three  months. 
NPheo  buwneas  gets^back  to 
Dorrail.  this  stock's  right  iu 
participate  with  the  Com- 
pany's common  stock  In  sur- 
plus^ividend  earnings  should 
make  it  pay  more  than  1%  in 
,  fairty  good  years. 

SALES  OFFICES 

Miwaakee:  SeeuTitUs 

Dept .  Public  Serrleo  Bids . 
matn  antraBce  on  Sycamors  3< . 
tMtweaD  Second  and  Tblrfl  Sts., 

p^fjlB^  hnrrm  aSce  0(  the  CoiC- 

paor.  3M  Slilh  St.:  Keooslia, 
PuWlc  Serrlca  Bid*.;  VFatar. 
town,  S05  Main  St.;  BurltoglOB. 
7J5  Pine  St.;  WWtawater,  79 
UbId  Bt  ;  Cniahy.  1008  Packard 
A«e^  Santh  BUwaakec.  SIU 
Tealh  AT*.  Mall  er^r*  UIe4 
praBpUr  by  ref  latere*  letter. 


Cost  of  SeUing  $9,250,000  of  UtUity 
Securities  to  16,000  Investors 

A  CONVINCING  message  to  small  investors  is  pre- 
sented in  the  accompanying  advertisement,  which 
appeared  in  the  Wisconsin  newspapers  during  the  week 
of  Jan.  17  to  22,  1921. 

The  companies  alluded  to  in  the  advertisement  are 
the  Milwaukee  Electric  Railway  &  Light  Company,  the 
Wisconsin  Gas  & 
Electric  Com- 
pany (main 
office,  Racine, 
Wis.),  and  the 
Union  Electric 
Light  &  Power 
Company  of  St. 
Louis  —  fre- 
quently referred 
to  as  the  North 
American  group. 
The  average 
over-all  cost  of 
selling  these  se- 
curities at  par — 
a  total  of  $9,250,- 
000  —  in  three 
years  and  four 
months  ended 
Dec.  31,  1920, 
was  well  under  3 
per  cent.  Four- 
fifths  of  this  ex- 
penditure was 
for  newspaper 
display  advertis- 
ing space.  The 
remainder  was 
expended  for 
printing,  post- 
age and  salaries 
and  commissions 
to  salesmen. 
High  state  and 
federal  taxes  on 
large  incomes 
during  the  years 
indicated  re- 
stricted the  sale 
of  these  taxable 

securities  almost  wholly  to  small  investors.  It  was  there- 
fore impracticable  to  employ  field  salesmen  to  canvass 
for  buyers.  Advertising  had  to  attract  nearly  all  of  the 
purchasers  to  the  companies'  counters.  In  St.  Louis  dur- 
ing 1920  some  seventy  Union  Electric  employees,  organ- 
ized in  departmental  teams,  did  excellent  work  in  pulling 
the  third  million  of  that  company's  7  per  cent  preferred 
across  the  mark,  earned  substantial  commissions  and  in 
several  cases  disclosed  unsuspected  sales  talent.  In  each 
of  the  main  sales  offices  one  or  two  office  salesmen 
received  customers  and  two  or  three  others  followed  up 
inquiries  on  the  outside. 

A  par  cash  market  was  maintained  by  the  Union 
Electric  Light  &  Power  Company  for  its  $1,000,000  of 
7  per  cent  preferred  sold  between  Nov.  15,  1919,  and 
Nov.  13,  1920,  by  reselling  more  than  $650,000  of  its 
earlier  issues  of  preferred  for  small  shareholders  who 
needed  money.     All  of  these  resales  were  made  at  par 


But  it  has  b««i  iiPton/|(i/->/\aTQiai 

FM.iw  inrtn  tif  fK  f"*  (jjij  g[  tilectnc  Co. 


AN    EFFECTIVE    ADVERTISEMENT    USED    BY 

NORTH   AMERICAN   GROUP  OF   UTILITIES 

IN    WISCONSIN    NEWSPAPERS 


for  cash  and  without  charge  by  the  company  for  its 
service.  This  made  the  total  cost  of  Union  Electric's 
third  million  10  per  cent,  as  compared  with  1.123  per 
cent,  the  cost  of  selling  its  first  million  in  1917,  and 
a  trifle  over  2  per  cent  for  its  second  million  in  1918. 
Incidentally,  maintaining  a  par  cash  market  for  the 
stock  in  this  way,  the  Union  Electric  7  per  cent  pre- 
ferred has  been  established  as  St.  Louis'  premier  sav- 
ings investment.  For  example,  the  424  shares  of  the 
fourth  million  sold  from  Jan.  13  to  Jan.  22  inclusive — 
just  ten  days — were  bought  by  112  persons,  or  at  the 
rate  of  less  than  four  shares  to  an  individual. 

During  the  last  nine  and  one-half  months  of  1920  the 
Wisconsin  Gas  &  Electric  Company  sold  $1,000,000  of 
five-year  and  ten-year  7  per  cent  notes  and  $570,000  of 
7  per  cent  preferred  stock  at  par  for  cash,  at  an  over-all 
selling  cost  of  4*  per  cent. 


Portland  Company  Adopts  Bimonthly 
Billing 

NOTICE  has  been  sent  to  the  40,000  residential 
customers  of  the  Portland  (Ore.)  Railway,  Light 
&  Power  Company  that,  effective  Jan.  1,  bills  for  electric 
service  used  will  be  rendered  only  once  in  every  two 
months  instead  of  once  a  month.  It  is  believed  that  this 
will  be  an  acceptable  plan  to  a  great  majority  of  the 
customers,  as  it  will  cut  in  half  whatever  inconvenience 
may  be  attached  to  allowing  meter  readers  to  enter 
premises  and  to  paying  these  small  bills  before  the 
delinquent  date. 

It  is  expected  that  there  will  be  an  annual  saving  of 
$14,000  effected  by  the  reduction  of  the  meter-reading, 
billing  and  distributing  force.  The  various  steps  on  the 
rate  will  be  doubled  and  a  discount  of  10  per  cent  in- 
stead of  5  per  cent  for  prompt  payment  will  be  allowed. 

The  Portland  Railway,  Light  &  Power  Company  is 
the  only  large  company  on  the  Pacific  Coast  and  one  of 
the  few  large  companies  in  the  country  to  adopt  the 
bimonthly  billing  system. 


Fractional  Shares  Recommended 
for  Customer  Ownership 

IN  ADDITION  to  an  appreciation  of  the  public  utility 
situation,  the  American  people  will  have  to  be  edu- 
cated to  habits  of  thrift,  and  to  encourage  thrift  securi- 
ties may  have  to  be  issued  in  smaller  denominations,  in 
the  opinion  of  Fred  H.  Sheel,  manager  of  the  security 
department  of  the  InsuU  interests  in  Chicago,  who 
spoke  recently  before  the  Illinois  State  Electrical  Asso- 
ciation. Something  might  be  learned,  according  to  Mr. 
Sheel,  from  the  experiences  of  the  most  thrifty  people  in 
the  world,  the  French  who  are  retailers  of  securities 
first  and  wholesalers  only  on  occasion.  French  securities 
are  made  for  the  very  small  investor,  who  measures  the 
attractiveness  of  the  security  by  its  safety,  simplicity 
and  availability.  The  sale  of  securities  in  France  is  a 
regular  over-the-counter  merchandising  transaction, 
and  the  national  habit  of  investment  has  been  largely 
developed  by  the  small  denominations  and  ready  avail- 
ability of  the  securities. 

The  minimum  size  of  bonds  has  been  reduced  from 
a  thousand  dollars  to  fifty  dollars,  with  very  gratifying 
results  to  those  requiring  money,  and  Mr.  Sheel  said 
that  it  would  seem  as  if  the  utilities  could  make  their 
financing  much  easier  if  fractional  shares  were  issued 
or  the  par  value  of  stocks  reduced  to  a  very  low  sum. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Voltage  Relations  in  Direct-Current  Machines. — R.  E. 
Ferris. — With  the  increasing  voltage  now  being  used 
in  direct-current  machinery,  it  is  very  important  to  look 
into  the  potential  difference  more  carefully  than  simply 
to  investigate  voltage  between  ground  and  single  coils. 
The  author  analyzes  voltage  conditions  in  the  common 
types  of  direct-current  winding. — Electric  Journal,  Janu- 
ary, 1921. 

Short-Circuit  Current  of  Induction  Motors  and  Gene- 
rators.—R.  E.  DOHERTY  and  E.  T.  Williamson. — The 
authors  state  that  there  has  been  a  prevalent  opinion 
that  a  sudden  short  circuit  of  an  induction  generator 
would  not  cause  a  serious  initial  rise  in  current  such 
as  occurs  in  synchronous  generators.  This  has  led  to 
the  proposal  to  use  such  machines  as  a  partial  solution 
of  the  short-circuit  problem  on  alternating-current  sys- 
tems. Theoretical  considerations  and  experimental  data 
given  in  the  paper  show  that,  on  the  contrary,  there  is 
in  the  induction  generator,  just  as  in  the  synchronous 
machine,  a  serious  initial  rush  of  current,  which  is 
limited  only  by  the  leakage  reactance  of  the  machine. 
The  only  difference  is  that  the  transient  is  shorter  in 
the  induction  machine  and  that  the  current  dies  down, 
of  course,  to  zero  instead  of  to  the  sustained  value  which 
occurs  in  an  excited  synchronous  generator. — Journal 
A.  I.  E.  E.,  January,  1921. 

Lamps  and  Lighting 

Manufacture  of  the  Edison  Incandescent  Lamp. — 
Henry  Schroeder. — A  detailed  description  of  the 
mounting  and  preparation  of  the  bulb,  assembly  of 
mount  and  bulb,  exhausting,  basing  and  packing  of  both 
vacuum  and  gas-filled  lamps. — Bulletin  L.  D.  119,  Edison 
Lamp  Works,  October,  1920. 

The  Gas-Filled  Lamp  for  Stereopticon  Service. — H.  F. 
Barnes. — After  a  review  of  the  conditions  which  have 
to  be  met  in  this  service,  some  description  is  given  of 
lamp  construction,  including  an  account  of  how  spiral 
filaments  are  crowded  together  for  the  purpose  of  pro- 
ducing the  high  intrinsic  brilliancy  required. — Bulletin 
L.  D.  116,  Edison  Lamp  Works,  Harrison,  N.  J. 

Generation,  Transmission  and  Distribution 

Central-Station  Boiler  Practice. — M.  K.  Habershon. 
— A  general  treatment  of  British  practice  in  steam- 
boiler  design  for  central-station  use. — Beama,  Decem- 
ber, 1920. 

On  the  Equilibrium  of  Suspended  Wires. — W.  Fetter. 
— On  the  basis  of  a  monographic  method,  earlier  de- 
scribed by  Seefehlner,  the  author  studies  the  conditions 
of  equilibrium  of  a  conductor  hanging  in  freely  moving 
suspension  insulators,  the  conductor  at  certain  points 
being  kept  rigidly  in  place  by  strain  insulators.  By  a 
special  device  the  equation  for  one  single  span  is  made 
to  apply  also  to  the  above-stated  case,  where  the  hori- 
zontal component  of  pull  will  equalize  over  a  number  of 


spans.  The  author  shows  by  numerical  examples  that 
if  spans  of  widely  different  length  are  used  between  two 
anchoring  towers  the  longitudinal  displacements  of  the 
wire  will  cause  the  actual  tension  and  the  actual  distance 
to  ground  to  deviate  considerably  from  the  values  which 
would  be  obtained  with  fixed  suspension  points. — Elek- 
trotechnik  und  Maschinenbau,  Nov.  21,  1920. 

Economic  Aspects  of  Extra-High-Tension  Distribution 
by  Underground  Cable.^R.  O.  Kapp. — In  this  paper  the 
chief  points  considered  are  (1)  the  choice  of  the  most 
economical    position    for    the    power    and    transformer 
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Distance  of  Power  House  from  Supply  Point  m  Miles 

houses;  (2)  the  choice  of  the  most  economical  voltage; 
(3)  various  types  of  cable  lay-out;  (4)  means  of  insur- 
ing that  all  radial  feeders  shall  be  fully  loaded;  (5) 
methods  of  making  fullest  use  of  the  current-carrying 
capacity  of  cables;  (6)  the  adoption  of  tariffs  for 
obtaining  the  best  use  of  the  distribution  system.  An 
interesting  diagram  shows  the  cost  of  transmission  line , 
equipment  for  the  three  main  voltages  in  use. — London 
Electrician,  Dec.  3,  1920. 

Traction 

Changes  in  Electric  Locomotives  to  Meet  Demands 
for  Heavier  Duty. — Graham  Bright. — The  locomotives, 
the  author  says,  are  built  more  rigidly  than  formerly 
and  offer  greater  protection  for  the  motors.  The  largest 
mine  locomotive  is  described  as  weighing  35  tons  and 
having  three  85-hp.  commutating-pole  ball-bearing  mo- 
tors cooled  by  ventilating  fans.  This  locomotive  is  said 
to  be  capable  of  hauling  100  cars  up  a  grade  exceeding 
3  per  cent  where  otherwise  seventy  cars  would  be  the 
limit.  Storage-battery  locomotives  are  also  described. — 
Coal  Age,  Jan.  13,  1921. 

Electric  Railway  Contact  Systems. — Philip  Dawson. 
— A  comprehensive  discussion  of  the  relative  merits 
of  contact  systems,  including  both  direct-current  volt- 
ages up  to  3,000  and  alternating  voltages  from  6,000  to 
16,000,  also  3,000  volts  to  5,000  volts  three-phase.  Ex- 
perience with  third-rail  and  overhead  conductors  both 
in  the  United  States  and  in  Germany  is  reviewed,  with 
.some  comparison  of  the  cost  of  maintenance  in  each 
system. — Journal  Institiition  of  Electrical  Engineering, 
London,  September,  1920. 
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Installations,  Systems  and  Appliances 

Three-Phase  Current-Limiting  Reactors.  —  M.  E. 
Skinne^R. — The  author  tells  what  connections  are  neces- 
sary in  three-phase  reactors  to  obtain  balance'd  voltage, 
since  the  mutual  inductive  effects  are  different  in  dif- 
ferent positions  of  coils.  A  satisfactory  arrangement  is 
to  mount  the  coils  one  above  another,  but  to  split  one 
coil,  mounting  one-half  below  and  one-half  above  the 
other  coils. — Electric  Journal,  January,  1921. 

Magneto  Testiyig  and  the  Choice  of  a  Spark  Gap. — 
A.  P.  Young. — The  writer  considers  the  commercial 
testing  of  magnetos,  which  may  be  divided  into  two 
parts — (1)  a  determination  of  low-speed  sparking  char- 
acteristics of  the  machine;  (2)  an  endurance  test  of 
many  hours'  duration  at  a  speed  well  above  the  normal 
working  speed  to  thoioughly  test  the  mechanical  and 
electrical  components.  The  impulse  ratio  of  spark  gaps 
is  considered  and  data  for  pointed  and  sphere  gaps  are 
shown.  The  other  factors  to  be  taken  into  account  are 
(1)  the  shape  and  disposition  of  the  electrode;  (2)  the 
material  of  which  they  are  made  (in  slight  degree)  ; 
(3)  the  nature  of  the  gaseous  medium  surrounding  the 
electrode;  (4)  the  density  of  the  gaseous  medium;  (5) 
the  degree  of  turbulence  existing  in  the  gaseous  medium, 
and  (6)  the  direction  of  the  current  in  the  gap. — London 
Engineering,  Dec.  3,  1920. 

Wires,  Wiring  and  Conduit 

Maximum  Allowable  Working  Voltages  in  Cables. — 
Charles  W.  Davis  and  Donald  M.  Simons. — The 
authors  state  that  it  may  be  reasonably  concluded  that 
for  high-voltage  cables  of  the  future  the  ordinary  three- 
core  form  will  be  used  as  heretofore  up  to  30,000  volts, 
except  where  it  is  replaced  by  cables  of  higher  efficiency. 
The  Hochstadter  cable,  in  which  each  single-conductor 
insulation  is   wrapped  with  copper   foil   and  the  three 
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SMALLEST    POSSIBLE   TRIPLEX    CABLES    WHEN    THE    MAXIMUM 
STRESS  IN  THE  INSULATION  IS  LIMITED  TO  25  KV.  PER  CM. 

cabled  together  without  belt,  on  account  of  its  carrying 
capacity  and  high  permissible  working  stress,  can  be 
used  from  a  few  kilovolts  up  to  50,000  volts.  Three 
single-conductor  cables  could  be  used  at  wider  ranges 
than  this,  but,  owing  to  the  difficulties  of  induced  sheath 
currents  and  voltages  and  their  higher  cost,  their  use 
would,  according  to  the  authors,  probably  not  be  good 


economy  until  the  higher  voltage  limit  is  reached,  unless 
such  large  amounts  of  power  are  involved  as  would 
require  more  than  three  triplex  cables  of  the  maximum 
size  considered  practical.  Extensive  data  are  given 
concerning  the  installation  of  cables  of  various  sizes  and 
designs.  The  curves  shown  are  calculated  for  cables 
in  which  the  belt  insulation  thickness  is  equal  to  the 
conductor  insulation  thickness.  Additional  curves  give 
for  each  voltage  the  size  of  conductor  and  insulation 
thickness  which  will  produce  the  cable  of  minimum 
diameter. — Journal  A.  I.  E.  E.,  January,  1921. 

Electrophysics  and  Magnetism 

Electricity  and  Graxntation. — H.  Bateman. — It  is  sug- 
gested that  gravitation  may  be  an  effect  arising  from 
fluctuations  of  the  electric  charges  associated  with  the 
electrons  and  positive  nuclei  of  atoms.  It  is  assumed 
(1)  that  the  ether  contains  an  enormous  number  of 
electric  doublets  moving  in  all  directions  with  the  speed 
of  light,  (2)  that  each  charged  particle  is  continually 
both  absorbing  and  emitting  doublets  at  a  rate  propor- 
tional to  its  mass,  and  (3)  that  during  the  absorption 
and  emission  of  each  doublet  the  charge  on  the  particle 
fluctuates.  If  these  fluctuations  exist,  it  is  shown  that 
the  mean  value  of  the  force  exerted  by  one  charged 
particle  on  another  includes,  in  addition  to  the  ordinary 
electrostatic  foi-ce,  an  attraction  proportional  to  the 
product  of  the  masses.  If  it  be  supposed  that  the 
doublets  emitted  by  a  particle  possess  available  energy 
only  when  the  energy  of  the  particle  changes,  and  that 
the  effect  of  changing  the  energy  is  to  produce  periodic 
gaps  in  the  emission  of  doublets  with  a  frequency  pro- 
portional to  the  amount  of  energy  lost,  there  results  a 
theory  said  to  be  compatible  with  the  theories  of  Bohr, 
Planck  and  Einstein. — Physical  Review,  January,  1921. 

Spark-Over  Voltages  Through  Air. — W.  S.  Flight. — 
In  this  series  of  articles,  which  was  begun  in  the  October 
number,  the  writer  considers  voltage  distribution  over 
suspension  or  strain  insulator  strings  and  important 
considerations  in  the  testing  of  porcelain  insulators. — 
Beama,  December,  1920. 

Nature  and  Explanation  of  the  "Motor  Effect"  in  the 
Ajax-Wyatt  Furnace. — E.  F.  Northrup. — It  is  stated 
that  whenever  a  high-density  current,  direct  or  alternat- 
ing, flows  in  a  liquid  conductor  motions  of  the  liquid  of 
considerable  magnitude  are  always  produced.  This 
phenomenon  is  called  motor  effect.  The  analy.sis  given 
considers  the  nature  and  cause  of  the  fluid  motion  which 
occurs  in  the  apex  of  a  fluid  triangular  conductor,  such 
as  is  employed  in  the  secondary  of  the  Ajax-Wyatt 
furnace. — Journal  of  Franklin  Institute,  December,  1920. 

Telegraphy,  Telephony  and  Signals 

Telephoning  Over  the  Lighting  Mains. — Belleville. 
— In  a  brief  note  communicated  by  the  technical  com- 
mission of  the  French  Syndicate  of  Producers  and  Dis- 
tributers of  Electrical  Energy  a  device  is  described  by 
the  aid  of  which  a  line  between  a  generating  station  and 
a  substation  ma.v  be  utilized  both  for  telephone  com- 
munication between  the  two  stations  and  for  lighting, 
heating  or  storage-battery-charging  purposes.  The  line 
is  normally  connected  for  power  service,  but  as  soon  as 
the  receiver  is  lifted  off  the  hook  on  any  telephone  ap- 
paratus on  the  system  the  line  is  disconnected  from  the 
power  supply  by  means  of  relay-operated  breakers  and 
is  instead  connected  to  the  telephone  system. — Revue 
Generate  de  I'Electricite,  Nov.  27,  1920. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Annoiiricements  and 

Reports  of  Association  Meetings  and  Conventions 


Hoover  Expected  to  Outline  Federation's 
Industrial  Relations  Plan  Feb.  14 

ON  FEB.  14  the  executive  board  of  the  American 
Engineering  Council  of  the  Federated  American 
Engineering  Societies  will  hold  sessions  at  Syracuse, 
N.  Y..  culminating  in  the  evening  in  an  address  by 
Chairman  Herbert  Hoover,  who  it  is  expected  will 
outline  the  new  council's  plans  for  dealing  with  indus- 
trial relations  and  particularly  with  human  waste  as  it 
affects  the  present  army  of  unemployed. 

The  Syracuse  meeting  will  mark  the  beginning  of  a 
movement  to  organize  the  engineers  on  a  territorial 
basis.  As  a  result  of  a  report  submitted  to  the  council 
by  Mr.  Hoover,  the  council,  it  is  stated,  will  probably 
encourage  the  formation  of  state  engineering  councils, 
a  process  already  under  way  in  many  states,  including 
Massachusetts  and  Minnesota.  A  federation  of  New 
York  State  engineers,  it  is  said,  is  a  probability  of 
Ihe  near  future. 


Electrical  Manufacturers  to  Elect  New 
Governors  at  Annual  Meeting 

r>I  ADDITION  to  the  regular  business  to  come  before 
the  annual  meeting  of  the  Associated  Manufacturers 
of  Electrical  Supplies,  which  will  be  held  March  15  at 
the  offices  of  the  association  in  New  York,  there  will  be 
an  election  of  five  governors  to  take  the  places  of  the 
retiring  members  of  the  board  whose  terms  expire. 

Within  the  past  year  the  general  standards  commit- 
tee of  the  association  has  considered  various  matters  of 
standardization,  and  the  library  and  publication  com- 
mittee will  shortly  issue  these  standards  in  regular  foi-m 
to  all  association  members.  Bulletin  No.  25,  recently 
issued  by  the  association,  sets  forth  briefly  the  objects, 
aims,  activities  and  accomplishments  of  the  association 
since  its  organization  in  1915.  This  bulletin  also  gives 
the  names  of  past-presidents,  officers  and  board  of  gov- 
ernors and  shows  the  wide  scope  of  the  work  of  the 
various  sections  of  the  association. 


This  Week's  New  Financing 
Totals  $18,500,000 

FOUR  new  issues  by  eleetri-  light  and  power  com- 
panies, totaling  $18,500,000,  were  offered  this  week. 
The  large.st  was  $10,000,000  first  and  refunding  mort- 
gage series  A  7  per  cent  sinking  fund  gold  bonds  of  the 
Ohio  Power  Company,  maturing  in  1951  and  sold  at  a 
price  to  yield  the  investor  7.4  per  cent.  An  issue  of 
$5,000,000  general  and  refunding  mortgage  twenty-five 
year  6  per  cent  gold  bonds  of  the  Southern  California 
Edison  Company  was  offered  to  yield  the  investor  7.1 
per  cent.  The  Oklahoma  Gas  &  Electric  Company  sold 
$2,500,000  ten-year  bond-secured  8  per  cent  convertible 
gold  notes  at  a  pi'ice  to  yield  a  little  over  8i  per  cent. 
The  fourth   issue  was   $1,000,000   one-year   8  per  cent 


gold  notes  of  the  Wisconsin-Minnesota  Light  &  Power 
Company  at  99,  yielding  9  per  cent. 

Of  the  four  issues  it  will  be  noted  that  the  first  two 
are  for  comparatively  long  terms  and  were  sold  at  prices 
to  net  the  purchaser  under  7.5  per  cent,  while  the  other 
two  issues,  totaling  $3,500,000,  are  for  ten-year  and 
one-year  terms  and  yield  8.5  and  9  per  cent  respectively. 


Contractor-Dealers  to  Promote  Good  Will 
for  Electric  Utilities 

APPRECIATING  that  the  growth  of  the  industry  as  a 
l\  whole  depends  largely  upon  the  ability  of  the  elec- 
tric utilities  to  obtain  money  for  expansion  and  develop- 
ment, the  executive  committee  of  the  National  Associ- 
ation of  Electrical  Contractors  and  Dealers  at  its  annual 
meeting  in  New  York  last  week  adopted  the  following 
resolution : 

"Whereas  the  executive  committee  of  the  National 
Association  of  Electrical  Contractors  and  Dealers  recog- 
nizes the  present  need  of  public  utilities  in  general,  and 
electric  light  and  power  companies  in  particular,  to 
further  their  sale  of  securities  to  the  public,  be  it  hereby 
resolved,  that  this  committee  shall  offer  its  moral  and 
active  support  in  promoting  the  feeling  of  good  will  to- 
ward said  interests  and  urge  the  membership  of  the 
organization  which  it  represents  to  do  all  in  its  powei' 
toward  that  end." 


California  Electrical  Safety  Laws 
to  Be  Extended 

AN  ELECTRICAL  inspection  bill  has  been  prepared 
.  by  the  Industrial  Accident  Commission  of  the  State 
of  California  for  submission  to  the  Legislature  which 
will  prescribe  the  method  of  installation  and  provide  for 
the  inspection  of  all  electrical  apparatus  used  for  the 
generation  and  consumption  of  electrical  energy  in 
places  of  employment.  The  act  will  cover  the  establish- 
ment of  construction  standards,  the  issuance  of  permits 
for  the  use  of  electrical  apparatus,  the  qualifications 
and  appointment  of  electrical  inspectors  and  the  licens- 
ing of  master  electricians.  One  of  the  provisions  of  the 
act  is  that  "all  electrical  equipment  in  places  of  employ- 
ment shall  be  so  constructed,  installed,  operated,  main- 
tained and  repaired  that  it  will  be  safe  and  free  from 
risk  or  danger  of  accident  or  injury  to  employees  by 
.shock,  fire  or  otherwise." 

It  is  to  be  provided  that  duly  qualified  master 
electricians  may  issue  permits  to  energize  and  operate 
electrical  equipment.  Inspections  may  be  made  by  the 
regular  inspectors  of  the  commission  or  by  aualified 
municipal  or  county  inspectors.  The  bill  has  been  drawn 
up  in  its  present  tentative  form  by  the  "ndustrial 
Accident  Commission  in  full  co-operation  with  repre- 
sentatives of  the  several  branches  of  the  industry. 
Passage  by  the  Legislature  is  expected  within  three 
months. 
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"Journal  of  Electricity'*'  Enlarges 
Its  Scope 

ENLARGEMENT  of  the  editorial  scope  of  the 
Journal  of  Electricity  and  a  change  in  its  name  to 
Journal  of  Electricity  and  Western  Industry  were 
announced  at  a  dinner  given  on  Feb.  1  in  the  Palace 
Hotel,  San  Francisco.  The  date  marked  the  thirty-fifth 
anniver.sary  of  the  Journal  of  Electricity,  which  has 
been  one  of  the  McGraw-Hill  publications  since  Septem- 
ber, 1919.  Robert  Sibley  will  continue  as  editor  of  the 
enlarged  paper. 

The  Journal  of  Electricity  and  Western,  Industry  will 
be  devoted  to  the  upbuilding  of  the  West  as  an  indus- 
trial section,  and  it  will  interpret  Western  progress 
through  the  application  of  electric  power,  light  and  heat 
in  industries  and  homes.  In  its  enlarged  scope  the 
publication  will  record  the  progress  of  the  far  West  not 
only  of  the  electrical  industry  as  such  but  also  of  all 
industry  dependent  upon  electrical  energy.  The  fullest 
editorial  support  will  be  given  to  financing  the  huge 
building  programs  of  the  Western  electrical  utilities  in 
the  development  of  hydro-electric  power,  as  this  is  held 
to  be  the  greatest  single  asset  of  the  West. 

The  tremendous  value  of  utilized  water  power  was 
emphasized  by  John  A.  Britton,  vice-president  and  gen- 
eral manager  Pacific  Gas  &  Electric  Company,  who  was 
among  the  speakers  at  the  dinner,  and  the  relation  of 
industrial  research  to  the  use  of  this  energy  was  ex- 
plained by  Dr.  B.  M.  Rastall,  industrial  manager  San 
Francisco  Chamber  of  Commerce.  "The  Real  Vision  of 
the  Industrial  West  and  its  World-Wide  Meaning"  was 
the  topic  of  F.  T.  Griffith,  president  Portland  Railway, 
Light  &  Power  Company,  and  E.  S.  Carman,  president 
American  Society  of  Mechanical  Engineers.  "Civic 
Growth  and  Its  Place  in  Industry"  was  discussed  by  M.M. 
O'Shaughnessy,  "Finance  and  Industrj'"  by  C.  F.  Stern 
and  "The  Aid  that  Helpful  Utility  Regulation  Can  Give 
Industrial  Growth"  by  E.  0.  Edgerton.  Dr.  David  P. 
Barrows,  president  of  the  University  of  California, 
spoke  on  "The  University  Ideal  and  the  West." 

Among  the  prominent  men  of  the  electrical  industry 
present  were  Dr.  Thomas  A.  Addison,  Pacific  Coast  man- 
ager General  Electric  Company;  A.  C.  Balch,  vice- 
president  San  Joaquin  Light  &  Power  Corporation;  R. 
H.  Ballard,  vice-pi'esident  and  general  manager  South- 
ern California  Edison  Company;  W.  A.  Brackenridge, 
vice-president  Southern  California  Edison  Company; 
Wiggington  E.  Creed,  president  Pacific  Gas  &  Electric 
Company;  Mortimer  Fleishhacker,  president  Great 
Western  Power  Company;  H.  F.  Jackson,  general  man- 
ager Great  Western  Power  Company;  S.  M.  Kennedy, 
vice-president  Southern  California  Edison  Company;  F. 


A.  Leach,  Jr.,  vice-president  and  assistant  general  man- 
ager Pacific  Gas  &  Electric  Company;  W.  G.  Kerckhoff, 
president  San  Joaquin  Light  &  Power  Corpoi-ation ; 
Paul  B.  McKee,  general  manager  California-Oregon 
Power  Company ;  A.  B.  West,  vice-president  and  general 
manager  Southern  Sierras  Power  Company;  A.  G. 
Wishon,  managerial  director  San  Joaquin  Light  & 
Power  Corporation,  and  A.  E.  Wishon,  general  manager 
San  Joaquin  Light  &  Power  Corporation.  Among  the 
hundred  guests  were  included  prominent  representatives 
of  the  banking,  irrigation,  agricultural  and  manufac- 
turing interests  of  the  entire  West. 


Plan  to  Settle  Springfield  Dispute 

A  STEP  toward  the  settlement  of  the  dispute  between 
the  city  of  Springfield,  111.,  and  the  Springfield  Gas 
&  Electric  Company  was  taken  on  Tuesday  of  this  week, 
when  an  agreement  between  the  city  and  the  company 
was  signed  under  which  a  company  to  be  known  as  the 
Citizens'  Electric  Company  will  be  formed  to  take  over 
the  electric  and  heating  properties  of  the  present  com- 
pany and  in  turn  lease  them  to  the  city  for  municipal 
operation.  Under  the  terms  of  the  agreement  securities 
of  the  new  company  are  to  be  sold  to  produce  a  cash  sum 
of  $500,000  which  will  be  paid  at  once  to  the  Springfield 
Gas  &  Electric  Company.  The  city  will  also  issue  bonds 
to  the  extent  of  $500,000,  the  proceeds  to  be  used  for 
the  outright  purchase  of  certain  parts  of  the  steam- 
heating  system.  An  arbitration  board  will  determine  the 
value  of  the  properties,  and  the  excess  over  the  cash 
payment  of  $1,000,000  will  be  paid  semi-annually  in 
advance,  mortgage  bonds  at  7  per  cent  being  issued  to 
secure  the  balance  due.  While  the  agreement  has  been 
signed,  it  has  yet  to  be  ratified  by  a  vote  of  the  people 
on  the  bond  issue  to  be  taken  on  or  before  July  31. 


More  Than  $40,000,000  of  Electric 
Utility  Financing  in  January 

JANUARY,  1921,  saw  two  new  records  in  electric  light 
and  power  company  financing.  The  total  for  the 
month,  $40,584,000,  exceeds  that  for  October,  the  record 
month  of  1920,  by.  more  than  $2,000,000.  Another 
record  is  found  in  the  9  per  cent  yield  on  a  million- 
dollar-issue  of  the  Wisconsin-Minnesota  Light  &  Power 
Company  which  was  sold  at  99  to  mature  in  a  year. 
There  was  no  issue  in  this  class  of  securities  in  1920 
that  carried  so  high  a  yield.  Another  short-term  issue 
amounting  to  $7,500,000  in  two-year  gold  notes  was 
offered  by  the  United  Gas  Improvement  Company  to 
yield  8.30.  This  month's  table  as  it  appears  below 
shows,    however,    that    long-term    issues    predominate. 


Amount  of 

Mame  of  Company                                    Issue  I'eriod 

Oklahoma  Gaa  &  Electric  Co $2,500,000  lO-vear 

Ohio  Power  Co 10,000.000  30-year 

Wisconsin-Minnesota  Light  &  Power  Co.        1,000.000      1-ycar 

Southern  California  Edison  Co 5,000,000     25-year 

(due  Feb 
I,  1944) 

United  Gas  Improvement  Co 7,500,000     2-vear 

Southwestern  Power  &  Light  Co 1,250,000     20-vear 

Empire  District  Electric  Co   (Mo.) 1,725,000     28-ycar,  9 

month 
Missis.sippi  River  Power  (^1.  ,    .        3.600,000      J  5-year 

Detroit  Edi  on  Co 5,532,600      10-vear 

Little  Rook  Railway  &  Electric  Co 700,000      1-vear 

Lowell  Electric  Light  Corp 1,176,400      

Trenton  (Mo.)   Gas  &  Electric  Cn 100,000      5-year 

(due  Oct. 
I,  19251 
lHahPower&  Light  Co 500,000      20-yc:ir 

Total $40,584,000 


Clas-s  of  Security 

Bond-.secured  convertible  gold  notes 

Fir.st  and  refunding  mortgage,  series  A  sinking 

fund  3old  bonds    

Gold  notes         

Gold  bonds 

Coupon  gold  notes 

Bond-secured  gold  notes 

First-lien  and  general-mortg.ige  gold  bonds 

Sinking-fund  gold  debentures 

Convertible  debenture  gold  bonds 

Bond-secured  gt>Id  notes 

Stock 

<  !old  notes    

First  lien  and  general  mortgage 


Rate  of  Per  Cent  Offered 
Purpose  of  Issue    Interest    Yield  At 

Refunding 8  8  5  96" 

Refunding    7  7.4  95J 

RefuiKiiiip  .  ,  8  9  99 

6  7.10  87  50 

Refundmg 8  8.30  99.45 

New  construction 8  8 .  30  97 .  00 

New  constrcution, . .  8  8.15  98  25 

Refunding 7  8  91; 

8  8  Par 

8  8  Par 

Floating  debt  and  new 

construction 113 

8  8.38  98; 

7  7.30  97 
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Woiild  Prohibit  New  Jersey  Utilities  from 
Raising  Rates  for  One  Year 

THE  New  Jersey  Legislature  is  considering  a  bill 
prohibiting  public  utilities  in  the  state  from  in- 
creasing rates  for  service.  The  measure  defines  utilities 
as  "every  railroad,  express,  electric  light,  heat  and 
power,  street  railway,  canal,  subway,  gas,  water,  sewer, 
telephone  and  telegraph  corporation,  association,  or  joint 
stock  company."  Any  such  operating  for  public  use 
shall  not  increase  its  rates  within  a  year  after  the 
passage  and  approval  of  the  bill.  The  statement  at- 
tached to  the  measure  sets  forth  that  "the  purpose  of 
the  bill  is  to  protect  the  public  against  unreasonable 
increases  in  rates  by  public  utility  corporations." 


New  York  Utility  Men  to  Hear  About 
State  Water-Power  Situation 

AT  THE  meeting  of  the  electric  production  and  dis- 
.  tribution  sections  of  the  Empire  State  Gas  and 
Electric  Association  to  be  held  in  Rochester,  N.  Y., 
Feb.  10  and  11,  one  of  the  principal  addresses  will  be 
the  "Hydro-Electric  Situation  in  New  York,"  by  Col. 
John  P.  Hogan,  one  of  the  associates  of  Col.  William 
Barclay  Parsons,  who  has  been  actively  engaged  in  an 
investigation  of  the  water-power  resources  throughout 
the  state.  Papers  which  will  be  presented  at  the  meet- 
ing are:  "Use  of  Aerial  Power  Cables,"  by  Francis  A. 
Westbrook;  "Testing  High-Tension  Insulators  Before 
and  After  Installation,"  by  E.  P.  Peck,  and  "Problems 
of  the  Small  Plant,"  by  F.  A.  Dresser. 

Other  topics  to  which  time  has  been  allotted  for 
discussion  are:  "Preservative  Treatment  of  Cross- 
Arms,"  "Parallel  Operation  of  Single-Phase  Trans- 
formers," "What  Is  Being  Done  by  Member  Companies 
to  Conform  with  the  Bureau  of  Standards  Covering 
Line  Construction,"  "Resume  of  the  Policies  of  Various 
Companies  Regarding  Charges  to  Consumers  for  Serv- 
ice Extensions,"  "Control  of  Voltage  on  Long  Commer- 
cial Circuits"  and  "Grounding  Transformers."  There 
will  also  be  five  fifteen-minute  talks  by  superintendents 
of  electric  departments  on  departmental  organization 
in  central  stations. 


of  Public  Utilities  emphasized  the  right  of  utility  man- 
agements to  have  the  opportunity  to  earn  a  fair  return 
on  their  company  investments.  William  L.  Goodwin,  de- 
scribing the  development  of  electrical  leagues  in  various 
parts  of  the  country,  stressed  the  importance  of  the 
"exchange  of  service  beyond  agreement."  Olin  W.  Hill 
of  the  Babson  statistical  organization  di.scussed  the 
value  of  the  domestic  load.  President  Martin  J. 
InsuU  of  the  national  association  touched  upon  the 
opportunities  before  the  industry  along  the  general 
lines  followed  in  his  address  at  the  noonday  luncheon 
of  the  New  England  Division. 

Frank  S.  Price,  Boston,  chairman  of  the  organization 
committee,  presented  a  printed  report  describing  the 
committee  formations  in  the  new  development  work  to 
be  carried  forward  during  the  year.  The  organization 
of  the  electrical  development  committee  was  given  in 
the  Electrical  World  of  Jan.  29,  1921,  page  280.  Other 
committees  and  their  chairmen  are  as  follows:  Monthly 
sales  effort,  Frank  J.  Allen,  Boston;  advertising,  W.  F. 
Abely,  Boston;  data,  C.  B.  Burleigh,  Boston;  confer- 
ence, Fred  H.  Smith,  Worcester;  organization  (rela- 
tions with  other  bodies),  George  H.  Cox,  Boston;  ad- 
justment, A.  J.  Hixon,  Boston. 


New  Englanfl  Electrical  League 
Well  Launched 

TWENTY-FIVE  per  cent  minimum  increase  in  busi- 
ness during  1921  for  the  electrical  industry  of  New 
England  was  sounded  as  the  slogan  for  the  year  by 
Bowen  Tufts,  president  New  England  Geographic  Di- 
vision, N.  E.  L.  A.,  at  the  organization  dinner  of  the 
New  England  Electrical  League  in  Boston  Jan.  26,  re- 
ferred to  briefly  on  page  277  of  the  Jan.  29  issue  of  the 
Electrical  World.  The  responsiveness  of  the  electrical 
trade  to  vigorous  development  work  was  cited,  Mr. 
Tufts  pointing  out  that  in  one  New  England  town  of 
about  9,000  residents  in  December,  1920,  a  combination 
house-wiring  offer  by  a  contractor-dealer  and  the  out- 
lay of  $2.5  in  press  advertising  resulted  in  forty-five 
wiring  jobs  and  the  sale  of  forty-five  appliances,  amount- 
ing together  to  more  than  $4,000.  From  this  dealer's 
efforts  the  jobber  received  $1,300  worth  of  business,  the 
manufacturers  $1,100,  and  the  public  was  saved  about 
$.500,  due  to  the  handling  of  the  business  at  a  slightly 
lower  rate  than  would  have  been  the  case  on  single  jobs. 
Chairman  Attwill  of  the  Massachusetts  Department 


Super-Power  System  for  Indiana 

ALL  branches  of  engineering  were  represented  at  the 
L  forty-first  annual  convention  of  the  Indiana  Engi- 
neering Society  in  Indianapolis  last  week  and  the  elec- 
trical section  of  the  program,  under  the  auspices  of  the 
Indianapolis-La  Fayette  Section  of  the  American  Insti- 
tute of  Electrical  Engineers,  was  exceptionally  strong. 

In  the  development  of  rural  business  central  stations 
have  paid  little  or  no  attention  to  the  farmers'  viewpoint 
and  to  their  process  of  reasoning,  according  to  Profes- 
sor D.  D.  Ewing  of  Purdue  University,  who  said  in  an 
address  on  rural  service  problems  that  utility  com- 
panies should  use  proved  merchandising  methods  in  sell- 
ing electric  service  to  rural  communities,  that  farmers 
should  pay  for  the  lines  and  should  then  lease  the  lines 
to  the  electric  utility  company  at  a  nominal  rental. 

A  superpower  station  and  transmission  system  were 
proposed  for  Indiana  in  a  paper  by  Frederick  L.  Ray 
of  Anderson,  Ind. 

W.  J.  Titus  and  Charles  Brossman,  both  of  Indian- 
apolis, were  re-elected  president  and  secretary  respec- 
tively of  the  Indiana  Engineering  Society.  A.  A.  Potter, 
dean  of  engineering  at  Purdue  University,  West  La- 
fayette, Ind.,  was  elected  vice-president,  and  the  new 
trustees  were  R.  C.  Yoeman,  Indianapolis,  and  R.  E. 
Gibbon,  Terre  Haute. 


Ten  Million  Dollars  of  Common  Stock 
Authorized  for  Sale  to  Consumers 

THE  Southern  California  Edison  Company  has  been 
authorized  by  the  California  Railroad  Commission 
to  issue  $10,000,000  of  its  common  stock  for  sale  at  not 
less  than  $90  per  share.  The  company  is  planning  to 
sell  all  of  this  stock  locally  to  its  consumers  within  the 
year.  Recently  $10,000,000  of  6  per  cent,  twenty-five- 
year  gold  bonds  were  issued  and  sold  by  the  Southern 
California  Edison  Company.  The  returns  from  the  two 
issues,  it  is  expected,  will  provide  sufficient  capital  to 
finance  the  hydro-electric  developments  and  the  exten- 
sions to  the  transmission  and  distribution  systems  of 
the  company  during  the  year  1921. 
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New  York  Holds  Successful  Electric 
Vehicle  Show 

THERE  opened  in  New  York  on  Jan.  29,  to  continue 
for  two  weeks,  an  exhibit  of  electric  vehicles  and 
accessories.  The  iirst  week  was  devoted  entirely  to  road 
truck  and  passenger  vehicles  and  accessories,  and  the 
second  week  will  be  devoted  to  the  industrial  truck.  The 
exhibit  is  being  held  in  the  showrooms  of  the  New  York 
Edison  Company,  normally  devoted  to  domestic  appli- 
ance exhibits.  The  entire  room  has  been  given  over  to 
the  vehicle  show  without  cost  to  the  exhibitors  as  part 
of  the  Edison  company's  plan  to  promote  the  greater 
use  in  New  York  of  all  kinds  of  electrical  applications. 
New  York  is  probably  the  greatest  market  for  the 
electric  road  truck  in  the  country.  More  than  five  hun- 
dred enterprises  are  now  using  in  the  aggregate  in  the 
metropolitan  district  almost  5,000  electric  trucks  and 
delivery  wagons,  some  of  which  have  been  in  service 
twenty  years  and  more.  The  largest  installation  is  a 
fleet  of  319  vehicles. 

Among  the  companies  exhibiting  are  the  following: 
Commercuil    Trucks. — Commercial     Truck     Company    of 
America,     Lansden     Company,     Oneida     Truck     Company, 
Walker    Vehicle     Company     (General    Vehicle     Company), 
Ward  Motor  Vehicle  Company. 

Passenger  Cars. — Berg  Electric  Car  Company,  Ranch  & 
Lang,  Inc. 

Industrial  Trucks. — Automatic  Transportation  Company, 
Baker,  R.  &  L.,  Cowan  Truck  Company,  Elwell  Pai-ker 
Company,  Hoagland  Thayer  Company,  Industrial  Truck 
Company,  Karry-Lode  Industrial  Truck  Company,  Lake- 
wood  Engineering  Company,  Mercury  Manufacturing  Com- 
pany, Terminal  Engineering  Company. 

Battery  Manufacturers. — The  Edison  Storage  Battery 
Company,  the  Electric  Storage  Battery  Company,  General 
Lead  Batteries  Company,  Philadelphia  Storage  Battery 
Company. 

Charging  Apparatus  and  Accessories. — A.  &  J.  Anderson 
Manufacturing  Company,  Auto  Electric  Devices  Corpora- 
tion, Allen  Bradley  Company,  Cutler-Hammer  Manufactur- 
ing Company,  General  Electi-ic  Company,  Westinghouse 
Electric  &  Manufacturing  Company. 

Record  Gathering  at  Lunch 

On  Wednesday  an  electric  vehicle  luncheon  wa.s  given 
at  the  Hotel  Astor,  at  which  former  Governor  Alfred  E. 
Smith,  now  president  of  New  York  City's  largest  truck- 
ing company;  William  H.  Onken,  Jr.,  editor  of  the 
Electrical  World  who  spoke  for  James  H.  McGraw, 
president,  McGraw-Hill  Company;  Robert  E.  M.  Cowie, 
vice-president  of  the  American  Railway  Express  Com- 
pany, and  Arthur  Williams,  general  commercial  manager 
of  the  New  York  Edison  Company  and  under  whose 
guidance  the  show  is  being  conducted,  were  the  speakers. 

The  luncheon  brought  together  probably  the  largest 
gathering  ever  held  to  pay  tribute  to  the  possibilities 
of  electric  transportation.  Mr.  Cowie,  who  represents 
the  largest  single  user  of  electric  trucks  in  the  country, 
painted  a  picture  of  the  future  for  "electrics"  that  left 
nothing  to  be  desired. 

Co-operation  of  all  interests  must  bring  success  to 
the  electric  vehicle  industi-y,  according  to  Mr.  McGraw, 
and  this  is  exemplified,  he  said,  by  the  development  that 
has  taken  place  in  New  York,  where  the  New  York  Edi- 
son Company  is  actively  behind  the  electric  vehicle. 

Former  Governor  Smith,  who  has  but  recently  come 
into  the  trucking  field,  spoke  of  the  need  for  concerted 
action  to  free  New  York  from  traffic  congestion. 

"It  looks  now  as  if  the  electric  vehicle  were  finally 


coming  into  its  own,"  remarked  Arthur  Williams,  while 
discussing  the  show  with  an  Electrical  World  repre- 
sentative. "Last  year  536  'electrics'  were  sold  in  New 
York,  valued  at  $2,680,000,  or  452  per  cent  more  than 
in  1919.  There  is  an  investment  in  the  metropolitan 
district  alone  of  $22,000,000  in  electric  truck  develop- 
ment." 

However,  as  Mr.  Williams  explained,  the  New  York 
Edison  Company  sees  in  the  electric  vehicle  more  than 
its  present  dollars-and-cents  sales.  The  Edison  com- 
pany sees  the  "electric"  as  ultimately  caring  for  the  bulk 
of  the  city  transportation.  Mr.  \Vill'ams  pointed  out 
that  it  is  easier  to  obtain  competent  drivers  for  the 
electric  vehicle,  that  it  has  an  almost  unlimited  life 
because  it  has  so  few  moving  parts,  that  it  can  go  any- 
where without  fire  risk  and  consequently  saves  handling 
charges,  and  akso  that  by  its  inability  to  attain  high 
speeds  it  acts  as  an  automatic  safety  check  on  the  repair 
account. 

It  is  doubtful,  however,  in  Mr.  Williams'  opinion, 
whether  the  electric  vehicle  will  attain  its  full  possi- 
bilities until  transportation  engineering  for  secondary 
work  has  been  more  fully  developed. 

"Electric  transportation,"  said  Mr.  Williams,  "will 
carry  the  white  man's  burden  of  the  future.  The  heavy 
truck  on  the  street,  the  smaller  industrial  truck  in  the 
factory,  the  lifting  platform  and  the  conveyor  and  many 
other  applications  will  reduce  labor  requirements, 
quicken  production  and  make  all  heavy  lifting  and  haul- 
ing a  mechanical  rather  than  a  manual  operation." 

Industry  Optimistic 

More  optimism  is  evident  in  the  electric  vehicle  busi- 
ness today  than  ever  before.  Not  so  many  sales  are 
being  made,  it  is  true,  but  inquiries  are  coming  in  every 
day.  The  coming  year  is  seen  as  a  year  of  reducing 
expenses,  and  consequently  the  demand  for  "electrics" 
is  expected  to  expand  rapidly.  As  indicative  of  the 
point  of  view  in  the  industry  there  follow  a  few  ex- 
pressions of  opinion  made  to  the  Electrical  World  by 
various  manufacturers: 

Road-truck  business  looks  decidedly  promising  at  the 
present  time  to  the  Ward  Motor  Vehicle  Company, 
Mount  Vernon,  N.  Y.  The  factory  is  working  over- 
time and  shipping  its  cars  much  the  same  as  last  year. 
To  a  certain  extent  this  is  due  to  back  orders.  Book- 
ings have  dropped  somewhat  recently,  but  nothing  to 
be  compared  with  the  recession  in  other  industries.  On 
the  other  hand,  there  is  considei-able  encouragement  in 
the  type  and  volume  of  inquiries  received.  These  for  the 
most  part  are  from  dealers  in  essential  commodities. 

Encouraging  Inquiries 

Industrial  truck  business  looks  particularly  good.  The 
Baker  R.  &  L.  Company  is  encouraged  to  the  extent 
of  making  an  additional  .stock  investment  of  finished 
trucks  and  tractors  of  $250,000.  The  Karry-Lode  Indus- 
trial Truck  Company  is  receiving  numerous  inquiries 
every  day.  The  Lakewood  Engineering  Company  re- 
ports substantial  sales.  The  Elwell  Parker  Company  is 
going  ahead  with  many  new  developments. 

Reports  of  battery  business,  which  is  a  barometer  of 
electric  vehicle  conditions,  confirm  the  statements  of  the 
truck  arid  car  manufacturers.  Both  the  Philadelphia 
Storage  Battery  Company  and  the  Edison  Storage  Bat- 
tery Company  report  that  business  has  turned  the  cor- 
ner and  that,  while  current  sales  are  not  so  large  as 
formerly,  the  volume  of  inquiries  is  growing  rapidly. 
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California-Oregon  Has  Reorganization 
Plan  to  Reduce  Capitalization 

THE  California-Oregon  Power  Company,  wiiich 
operates  in  southern  Oregon  and  three  counties  of 
California,  has  applied  to  the  California  Railroad  Com- 
mission for  an  order  approving  a  reorganization  plan 
proposd  by  a  bondholders'  committee.  In  addition  the 
company  asks  that  the  new  company  formed  as  a  result 
of  the  recommendations  of  the  bondholders'  committee 
be  authorized  to  create  a  bonded  indebtedness  of  $10,- 
000,000  to  obtain  funds  to  meet  the  cost  of  necessary 
extensions  and  betterments  and  to  meet  underlying 
bond  issues  as  they  mature.  Authority  is  also  sought  to 
issue  22,200  shares  of  preferred  capital  stock  and  44,400 
shares  of  common  capital  stock  of  the  new  company. 
This  stock  is  to  be  delivered  to  the  present  bondholders 
on  the  basis  of  "JSOO  of  preferred  and  $1,000  common  for 
each  $1,000  California-Oregon  Power  Company  5  pcjr 
cent  bond. 

The  reorganization  plan  will  result  in  a  reduction  of 
$6,062,000  in  outstanding  securities.  It  is  claimed  by 
the  company  that  the  value  of  its  properties  in  Cali- 
fornia is  $4,320,240,  exclusive  of  its  Dunsmuir  water 
properties,  said  by  the  company  to  be  worth  $127,314.55. 
To  the  Oregon  properties  a  value  of  $2,985,612  is  given. 


N.  E.  L.  A.  No  Longer  Objects  to  OU-Filled 
Apparatus  Safety  Rules 

REPORTS  made  to  the  executive  committee  of  the 
.  Technical  Section  of  the  National  Electric  Light 
Association  at  its  dinner-meeting  at  the  Engineers' 
Club,  New  York,  on  Jan.  19  indicate  that  the  work  of  the 
Technical  Section  is  being  carried  out  actively  and  with 
excellent  co-operation  through  the  several  technical 
committees  of  geographical  divisions.  Chairman  I.  E. 
Moultrop  announced  that,  although  the  methods  of  co- 
operation pursued  are  not  yet  uniform  in  all  respects, 
progress  toward  uniformity  is  satisfactory. 

The  m.eetings  of  the  executive  committee  were  well 
attended,  those  present  at  the  executive  sessions  being 
Chairman  I.  E.  Moultrop,  Edison  Electric  Illuminating 
Company  of  Boston;  Vice-chairman  N.  A.  Carle,  Public 
Service  Electric  Company,  Newark,  N.  J.;  Vice-chair- 
man H.  A.  Bai-re,  Southern  California  Edison  Company, 
Los  Angeles;  Vice-chairman  A.  H.  Lawton,  Consumers' 
Power  Company,  Jackson,  Mich.;  Markham  Chesver, 
Utah  Power  &  Light  Company,  Salt  Lake  City;  L.  L. 
Elden,  Edison  Electric  Illuminating  Company  of  Bos- 
ton; L.  M.  Klauber,  San  Diego  (Cal.)  Consolidated  Gas 
&  Electric  Company;  G.  E.  Lewis,  Detroit  Edison  Com- 
pany; G.  E.  Quinlan,  Puget  Sound  Traction,  Light  & 
Power  Company,  Seattle;  R.  F.  Schuchardt,  .Common- 
wealth Edison  Company,  Chicago;  A.  E.  Silver,  Electi-ic 
Bond  &  Share  Company,  New  York  City ;  W.  K.  Vander- 
poel,  Public  Service  Electric  Company,  Newark,  N.  J.; 
W.  L.  Wadsworth,  Minneapolis  General  Electric  Com- 
pany; P.  Tbrchio,  New  York  Edison  Company;  Past- 
chairman  R.  J.  McClelland,  and  by  invitation,  W.  J. 
Canada,  George  F.  Oxley  and  S.  A.  Sewall. 

After  discussion,  the  committee  recommended  that  the 
safety  rules  committee  should  prepare  a  statement  con- 
veying to  the  Bureau  of  Standards  the  latest  informa- 
tion gained  by  the  electrical  apparatus  committee  of  the 
Technical  Section  with  regard  to  the  relative  hazards 
of  oil-filled  apparatus,  and  advising  the  bureau,  as  a 


matter  of  courtesy  and  frank  co-operation,  that  restric- 
tive rules  in  the  Safety  Code  appear  warranted,  although 
these  rules  previously  were  objected  to  by  the  committee 
as  not  warranted  by  the  experience  then  in  hand.  The 
bureau  is  to  be  urged  that  these  rules  should  be  phrased 
in  such  a  way  as  to  take  into  consideration  factors  not 
ade(iuately  considered  in  rules  previously  proposed  by 
the  bureau  for  the  Safety  Code  and  which  were  with- 
drawn by  it  at  the  suggestion  of  the  electrical  apparatus 
and  safety  rules  committees. 

Chairman  Moultrop  reported  that  conferences  are 
being  held  with  engineer  representatives  of  the  Ameri- 
can Telephone  &  Telegraph  Company  with  a  view  to 
co-operative  dealing  on  mutual  inductive-interference 
problems. 

San  Francisco  Business  Men  Support 
State  Commission 

DEPRECATING  unfounded  disparagement  of  the 
Railroad  Commission  of  California,  the  San  Fran- 
cisco Chamber  of  Commerce  recently  adopted  a  resolu- 
tion declaring  its  confidence  that  "a  fair  and  impartial 
examination  of  the  work  of  the  commission  will  demon- 
strate its  high  efficiency  and  honorable  discharge  of 
public  duty."  It  is  declared  in  the  resolution  that  the 
Chamber  of  Commerce,  "whose  membership  embraces 
larga  users  of  all  characters  of  public  service,"  has 
carefully  followed  the  work  of  the  commission  and  has 
always  found  that  its  decisions  have  been  based  on  its 
best  judgment,  considering  the  necessities  of  the  situa- 
tion presented  to  it.  The  entire  impartiality  of  the 
commission's  decisions  is  emphasized. 


Seven  per  Cent  Reduction  in  Southern 
California  Edison  Rates 

PRELIMINARY  to  the  establishment  of  complete 
schedules  of  revised  regular  rates,  the  California 
Railroad  Commission  has  ordered  a  reduction  from  27 
to  20  per  cent  in  the  surcharge  granted  the  Southern 
California  Edison  Company,  which  became  effective  on 
April  20  last.  The  reduced  surcharge  is  to  continue  in 
effect  until  further  orders  by  the  commission. 

The  reduced  rate  is  made  effective  on  Jan.  20 
throughout  the  entire  territory  served  by  the  company, 
with  the  exception  of  that  territory  in  the  San  Joaquin 
Valley  served  by  the  Mount  Whitney  Electric  Company 
prior  to  its  consolidation  with  the  Southern  California 
Edison  Company.  Los  Angeles  consumers  are  not 
affected,  because  under  the  terms  of  the  operating 
agreement  the  company  acts  as  agent  for  the  city  of 
Los  Angeles,  collecting  on  behalf  of  the  city  such  rates 
as  are  fixed  by  the  city  itself. 

The  matter  of  rates  for  service  charged  by  the 
Southern  California  Edison  Company  has  been  under 
review  by  the  Railroad  Commission  since  last  March, 
when  first  hearings  were  held  in  Los  Angeles.  Further 
hearings  were  held  in  October,  November  and  Decem- 
ber, and  an  enoi-mous  mass  of  statistical  evidence  was 
submitted  by  the  company  and  by  representatives  of 
various  agricultural  and  other  organizations. 

The  evidence  submitted  in  the  case  showed  that  the 
company  will  have  a  more  plentiful  supply  cf  water 
power  during  the  coming  year,  as  two  additional  water- 
power  plants  are  nearing  completion.  Transferring  part 
of  the  electrical  loads  from  the  steam  plants  to  these  new 
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water-power  plants  will  reduce  the  amount  of  fuel-oil 
purchases  and,  under  the  order  just  issued,  a  part  of 
this  saving  is  allowed  the  company's  consumers. 


Public-Information  Conference  to  Be  Held 
by  American  Association  of  Engineers 

A  "NATIONAL  engineering  conference  on  public 
information"  is  to  be  held  in  Chicago  on  Feb.  25 
under  the  auspices  of  the  American  Association  of  Engi- 
neers. Papers  are  to  be  read  on  such  subjects  as  "Tech- 
nical News  Service,"  "News  Versus  Publicity,"  "How 
Publicity  Helps  a  Community,"  "Effective  Methods  of 
Publicity  Education  on  Engineering  Publications"  and 
"The  Engineer  as  a  Public  Speaker."  Among  those  who 
have  accepted  invitations  to  prepare  papers  are  F.  M. 
Feiker,  vice-president  McGraw-Hill  Company;  .John 
G.  D.  Mack,  State  Chief  Engineer  of  Wisconsin ;  W.  W. 
DeBerard,  Western  editor  of  the  Engineering  News- 
Record,  Chicago ;  William  J.  H.  Strong,  head  of  the  Lake 
Breeze  Motor  Company,  Chicago;  C.  R.  Thomas,  in 
charge  of  publication  of  results  Forest  Products  Labora- 
tory, Madison,  Wis.,  and  Ivy  L.  Lee,  publicity  director 
of  the  Interborough  Rapid  Transit  Company,  New  York. 


Ohio  Metermen  Discuss  Power  Factor 
and  Line-Loss  Measurements 

PROBLEMS  involved  in  metering  line  losses  and 
measuring  the  power  factor  of  the  customer's  load 
were  discussed  from  managerial,  operating  and  metering 
standpoints  at  the  meter  conference  held  in  Cleveland 
last  week  under  the  auspices  of  the  meter  committee 
of  the  Ohio  Electric  Light  Association. 

It  was  the  sense  of  the  meeting  that  the  power  factor 
of  customers'  installations  could  be  most  simply  and 
satisfactorily  obtained  through  the  measurements  of  the 
energy  and  reactive  components  of  the  delivered  kva. 
Three  accurate  and  practical  methods  of  making  these 
measurements  on  three-phase  circuits  were  suggested 
in  a  paper  prepared  by  J.  W.  West,  Lynn,  Mass.,  and 
presented  in  his  absence  by  W.  S.  Culver,  Cincinnati, 
both  of  the  General  Electric  Company.  Chairman  S.  C. 
Henton  of  Akron  voiced  the  majority  opinion  in  favoring 
the  use  of  two  watt-hour  meters  and  two  transform- 
ers because  this  is  standard  equipment  which  does  not 
need  any  special  adjustment  or  special  means  for  test- 
ing. On  the  same  subject  Ray  Wolford  of  the  American 
Gas  &  Electric  Company  presented  a  paper  in  which  he 
suggested  possible  new  developments  in  methods  of 
measuring  customers'  power  factor  and  kilovolt-ampere- 
hours. 

Another  meter  described  by  Mr.  West  gives  line  loss 
when  its  reading  is  multiplied  by  knovm  resistance  of 
the  line.  This  meter  is  known  as  the  ampere-squared- 
hour  meter  and  is  applicable  when  the  corona  losses  are 
unimportant  or  can  be  allowed  for  and  where  the  charg- 
ing current  of  the  line  is  not  of  primary  importance. 
It  was  brought  out  in  the  discussion  that  these  meters 
run  in  the  same  direction  irrespective  of  the  direction 
of  power,  so  that  on  interconnecting  lines  where  there  is 
an  interchange  of  energy  special  provision  must  be  made 
if  the  losses  are  to  be  measured  in  each  direction. 

A  power  schedule  with  a  kilovolt-ampere  demand 
charge,  a  kilowatt-hour  charge  and  a  reactive  kilovolt- 
ampere-hour  charge  was  suggested  by  H.  L.  Wallau, 
Cleveland   Electric   Illuminating   Company,   in   a  paper 


entitled  "Power  Factor  and  Its  Measurements."  A  very 
constructive  paper  on  the  rate  engineering  of  power  fac- 
tor with  reference  to  metering  was  prepared  by  F.  A. 
Newton  of  Hodenpyl,  Hardy  &  Company,  Jack.son,  Mich., 
and  presented  by  H.  H.  Coughlan  of  Akron.  Mr.  New- 
ton's message  was  to  drop  the  word  "penalty"  in  refer- 
ring to  charges  for  low  power  factor  and  to  realize  that 
the  utilities  were  partly  to  blame  for  the  present  power- 
factor  conditions.  It  was  decided  that  two  days  would 
be  given  over  to  the  next  conference,  which  is  scheduled 
for  Cincinnati  on  April  22  and  23. 


Heavy  Power  Demand  in  New  Jersey 

in  1920 

yl  CCORDING  to  records  compiled  by  the  Public  Serv- 
l\  ice  Electric  Company,  Newark,  N.  J.,  operating  in 
different  sections  of  New  Jersey,  there  was  a  noticeable 
increase  in  power  demand  in  the  year  just  closed.  The 
plants  of  the  company  furnished  power  to  the  amount 
of  approximately  350,000,000  kw.-hr.  for  industrial  serv- 
ice during  1920,  representing  about  70  per  cent  of  the 
total  demand.  This  energy  was  supplied  through  a 
total  of  about  14,000  power  meters.  In  the  lighting 
branch  of  the  business  the  increase  in  this  same  period 
totaled  about  16  per  cent  over  the  year  1919.  The 
advance  indicates  a  large  number  of  newly  wired  houses. 
The  electric  utility  did  not  experience  any  interruption 
in  service  due  to  the  coal  situation  during  the  year. 


Steps  Taken  Toward  Merger  of  Washing- 
ton Power  and  Traction  Properties 

DEFINITE  action  was  taken  on  Jan.  26  by  the  Dis- 
trict of  Columbia  committee  of  the  House  of 
Representatives  looking  to  the  merger  of  the  electric 
light  and  power  and  street-railway  companies  in  ths 
national  capital.  By  a  vote  of  thirteen  to  one  the 
committee  instructed  Representative  Gould  of  New  York 
to  draft  and  report  favorably  to  the  House  a  bill  remov- 
ing the  statutory  prohibition  against  the  consolidation 
of  the  Washington  Railway  &  Electric  Company  and  the 
Potomac  Electric  Power  Company,  and  a  committee  of 
five  was  authorized  to  draw  up  a  bill  which  would 
bring  about  a  merger  of  the  two  Washington  traction 
companies. 

It  was  pointed  out  that  it  would  be  -unfair  to  the 
Capital  Traction  Company  to  put  its  property  into  the 
pool  if  the  Washington  Railway  &  Electric  Company 
is  allowed  to  hold  out  of  the  merger  its  most  valuable 
asset,  the  Potomac  Electric  Power  Company. 


Legislature  Quashes  California 
Utility  Tax  Raise 

AFTER  a  hot  fight  in  the  California  Legislature  to 
l\.  increase  the  present  utility  taxes  approximately  35 
per  cent,  the  move  has  for  the  time  being  met  with 
defeat.  The  administration  forces,  under  the  direct 
leadership  of  Governor  Stephens,  exerted  every  effort  to 
force  the  bill  through  the  Assembly  after  it  had  carried 
in  the  Senate.  The  Governor  has  begun  a  statewide 
campaign  to  arouse  public  sentiment  in  favor  of  the  bill 
during  the  thirty-day  recess  of  the  Legislature.  If 
carried  as  proposed,  the  taxes  on  the  electrical  utilities 
will  be  increased  from  about  5.5  per  cent  to  7.5  per  cent 
of  the  gross  income. 
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A.  I.  E.  E.  Issues  Revised  Program  for  Its 
Midwinter  Conventiou 

THE  definitive  program  of  the  midwinter  convention 
of  the  American  Institute  of  Electrical  Engineers, 
to  be  held  in  the  Engineering  Societies  Building,  New 
York  City,  Feb.  16-18,  has  now  been  issued  and  includes 
a  number  of  additions  and  changes  made  since  the  ten- 
tative program  was  printed  in  the  Electrical  World 
for  Jan.  8  (page  111).  The  program  as  it  stand.s 
follows : 

Wednesday,  Feb.  16 

Afternoon, — Board  of  directors  meeting,  3:30  p.m.;  trips 
to  local  electrical  plants. 

Evening. — Address  by  President  A.  W.  Berre^ford; 
"Present-Day  Practice  Limitations  of  Oil  Circuit  Breakers," 
by  H.  R.  Woodrow;  "High-Current  Tests  on  High- Tension 
Switch  Gear,"  by  Philip  Torchio. 

Thursday,  Feb.  17 

Morning. — ^"The  Maximum  Safe  Operating  Temperatures 
of  Low- Voltage  Paper  Insulated  Cables,"  by  W.  A.  Del  Mar; 
"Permissible  Operating  Temperature  of  Impregnated  Paper 
Insulation  in  Which  the  Dielectric  Stress  Is  Low,"  by  Philip 
Torchio;  "Permissible  Operating  Temperatures  of  Impreg- 
nated Paper  Insulation  in  Which  the  Dielectric  Stress  Is 
Low,"  by  D.  W.  Roper;  "Effect  of  Heat  on  Impregnated 
Paper  from  Cable  Insulation,"  by  W.  S.  Clark;  "The  Effect 
of  Heat  Upon  Paper  Insulation,"  by  H.  W.  Fisher  and  R.  W. 
Atkinson ;  "Permissible  Operating  Temperatures  of  Impreg- 
nated Paper  Insulation  in  Which  the  Dielectric  Stress  Is 
Low,"  by  L.  L.  Elden. 

Afternoon. — "Carrier-Current  Telephony  and  Telegra- 
phy," by  E.  H.  Colpitis  and  O.  B.  Blackwell;  "Some  Phases 
of  Railroad  Telegraph  and  Telephone  Engineering,"  by 
Stanley  Rhoads. 

Evening. — Dinner  dance  at  Hotel  Astor,  7  p.m. 

Friday,  Feb.  18 

Morning. — "Regulation  of  Frequency  for  Measurement 
Purposes,"  by  B.  H.  Smith;  "Measurement  of  Relative  Eddy- 
Current  Losses  in  Stranded  Cables,"  by  J.  A.  Cook;  "An 
Electromagnetic  Device  for  Rapid  Schedule  Harmonic 
Analysis  of  Complex  Waves,"  by  F.  S.  Dellenbaugh,  Jr.; 
"The  Limitations  of  the  Stop  Watch  as  a  Precision  Instru- 
ment," by  A.  L.  Ellis. 

Afternoon — "Short-Circuit  Current  of  Induction  Motors 
and  Generators,"  by  R.  E.  Doherty  and  E.  T.  Williamson; 
"Hysteresis  Effects  with  Varying  Superposed  Magnetizing 
Forces,"  by  W.  Fondiller  and  W.  H.  Martin;  "Longitudinal 
and  Transverse  Heat  Flow  in  Slot-Wound  Armature  Coils," 
by  Carl  J.  Fechheimer. 

Evening. — Auditorium,  8:15  p.m.:  Presentation  of  the 
Edison  medal  to  Dr.  M.  I.  Pupin;  Lecture,  "Wave  Trans- 
mission," by  M.  I.  Pupin. 


Geological  Survey's  Daily  Energy  Figures 
for  November  Year's  Highest 

FIGURES  of  electrical  generation  by  public  utilities 
for  the  month  of  Noyember  have  ju.st  been  issued  by 
the  United  States  Geological  Survey.  They  show  a  total 
of  3,707,365,000  kw.-hr.  as  compared  with  3.735,609,000 
kw.-hr.  for  October.  Hydro-electric  generation  was 
47,341,000  kw.-hr.  ahead  of  October,  the  November 
figure  being  1,384,413,000  kw.-hr.  Unlike  the  central- 
station  statistics  published  monthly  by  the  Electrical 
World,  the  figures  of  the  Geological  Survey  include 
electric  railways. 

Average  daily  production  of  electricity  in  kilowatt- 
hours  by  public  utility  plants  for  the  first  eleven  months 
of  the  year  was  as  follows:  January,  124,700,000; 
February,  119,800,000;  March    120,700,000;  April,  119,- 


100,000;  May,  115,600,000;  June,  118,800,000;  July,  116,- 
800,000;  August,  119,700,000;  September,  120,800,000; 
October,  120,400,000  and  November,  123,600,000.  The 
total  output  for  the  eleven-month  period  from  January 
to  November,  1920,  was  40.191,000,000  kw.-hr.,  an  in- 
crease of  about  15  per  cent  over  1919. 

The  output  for  November,  1920,  involved  the  con- 
sumption of  more  than  3,160,000  tons  of  coal,  more  than 
960,000  barrels  of  fuel  oil  and  more  than  1,855,000,000 
cu.ft.  of  gas. 

Consumers'  Power  to  Use  Radio 
Telephones 

THE  Consumers'  Power  Company  at  Jackson,  Mich., 
has  announced  that  wireless  telephones  will  be  in- 
stalled for  use  in  the  operation  of  its  system.  The 
decision  was  arrived  at  after  a  thorough  investigation 
by  E.  B.  Morrow,  manager  of  the  transmission  and  pro- 
duction department,  into  the  feasibility  of  using  the 
instruments. 


Telephone  Lines  Have  No  Right  to 
Monopolize  Highways 

WHETHER  transmission  lines  of  moderate  voltage 
shall  be  allowed  to  occupy  the  opposite  side  of  the 
highway  from  certain  long-distance  telephone  circuits 
was  directly  questioned  in  the  application  for  a  cer- 
tificate of  necessity  and  convenience  made  to  the  Public 
Utilities  Commission  of  Illinois  at  Springfield  this  week 
by  the  Homer  Electric  Light  &  Power  Company.  The 
line  that  the  Homer  company  proposes  to  build  would 
parallel  important  toll  circuits  of  the  Illinois  Bell  and 
American  Telephone  &  Telegraph  companies  for  a  dis- 
tance of  approximately  7  miles.  On  July  31,  1920,  the 
commission  refused  the  application  of  the  Homer  com- 
pany for  authority  to  build  a  13,200-volt  parallel  line  to 
establish  service  to  a  coal  mine,  on  the  ground  that 
there  was  another  route  available,  but  on  Sept.  28,  on 
a  showing  that  thirty-seven  property  owners  along  the 
route  originally  proposed  had  applied  for  service,  the 
commission  granted  the  application,  pointing  out,  after 
discussing  the  telephone  interference  situation,  that  "in 
view  of  the  rapid  progress  in  the  field  of  electric  trans- 
mission the  present-day  tendency  is  to  generate  elec- 
trical energy  at  central  stations  and  distribute  it  over 
high-tension  lines.  This  development  in  the  business," 
the  commission  continued,  "has  made  it  possible  for 
small  villages  and  rural  customers  to  enjoy  electric 
service  where  it  would  othei'wise  not  be  available.  A 
large  number  of  villages  and  towns  in  Illinois  ai'e 
annually  being  connected  to  transmission  lines,  and 
there  is  now  appearing  a  tendency  toward  rapid  develop- 
ment in  rural  communities.  Considering  that  most  of 
the  rural  roads  are  now  occupied  by  telephone  circuits, 
the  problem  of  routing  electric  lines  so  as  not  to  cause 
interference  with  signal  circuits  is  becoming  more  and 
more  diflScult,  and  while  the  signal  circuits  with  priority 
of  occupation  are  entitled  to  reasonable  protection  from 
substantial  interference,  it  does  not  appear  that  there 
is  any  right  on  the  pai-t  of  a  telephone  company  to 
occupy  the  public  highway  to  the  entire  exclusion  of 
the  electric  lines." 

The  hearing  this  week  was  on  an  application  from  the 
telephone  companies,  one  of  them  alleging  that  it  had 
not  had  notice  of  the  hearing  on  which  the  certificate 
of  necessity  and  convenience  was  granted.     The  con- 
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tention  made  in  the  testimony  this  week  is  that  the 
power  company  can  construct  a  line  of  lower  voltage 
along  the  road,  feeding  this  from  both  ends  and  from 
a  13,200-volt  line  along  the  Wabash  Railroad  right-of- 
way  a  short  distance  away,  and  that  a  13,200-volt  line 
should  not  be  allowed  on  the  highway  in  question. 

The  case  has  assumed  national  prominence  in  that  the 
commission  order  already  made  involves  a  clear  denial 
of  the  telephone  companies'  right  to  monopolize  the 
highway,  while  a  reversal  of  that  order  would  create  a 
precedent  against  the  building  of  transmission  lines  in 
parallel  with  important  telephone  toll  circuits. 


Figures  on  Changes  in  Cost  of  Living 

DETAILED  figures  showing  the  changes  in  the  cost 
of  living  for  a  standard  family,  all  articles  con- 
sidered, were  given  out  this  week  for  thirty-two  cities 
by  the  United  States  Department  of  Labor  through 
the  Bureau  of  Labor  Statistics.  Two  tables,  one  giv- 
ing the  changes  for  nineteen  cities  from  December, 
1914,  to  December,  1920,  inclusive,  and  the  other  for 
thirteen  cities  from  December,  1917,  to  December,  1920, 
are  included. 


Electrical  Inspectors  Recognize 
Auto-Transformer  Hazards 

THE  hazards  involved  in  the  use  of  auto-transformers 
for  obtaining  lighting  service  from  220/440-volt 
and  other  low-voltage  power  circuits  in  industrial  plants 
came  in  for  a  rather  lively  discussion  at  the  meeting  of 
the  Western  Association  of  Electrical  Inspectors  at 
Detroit  last  week.  H.  J.  Woods  of  St.  Louis  illustrated 
various  combinations  in  connection  with  grounding 
whereby  abnormal  voltages  on  the  lighting  circuits 
could  be  caused,  and  a  resolution  was  passed  in  which 
the  association  recognized  the  hazards  and  put  itself  on 
record  as  favoring  prohibition  of  the  use  of  auto- 
transformers  or  surrounding  such  use  with  safeguards 
that  will  prevent  trouble.  The  matter  is  to  be  discussed 
with  other  organizations  interested. 

Co-operation  between  the  central  stations  and  inspec-  ^ 
tion  bureaus  was  strongly  supported  by  L.  D.  Smith  of 
the  Minneapolis  General  Electric  Company,  and  as  a 
step  toward  greater  co-operation  the  revised  articles  of 
the  association  adopted  provide  for  one  associate  and  one 
industrial  member  on  the  executive  committee.  Asso- 
ciate members  include  among  others  those  supervising 
or  inspecting  electrical  installations  for  public  service 
companies,  while  industrial  members  include  con- 
tractors, engineers  and  manufacturers. 

Frank  R.  Daniels  of  Milwaukee  in  discussing  inspec- 
tors' problems  pointed  out  the  need  of  educating  and 
co-operating  with  the  smaller  cities  and  towns  where  it 
•  is  difficult  to  insure  proper  wiring  and  where  spasmodic 
inspection  has  been  more  or  less  of  a  failure.  The 
educational  program  adopted  by  the  inspectors'  associa- 
tion in  Wisconsin  was  described  briefly  by  Mr.  Daniels. 

The  committee  reports  on  Thursday  were  the  subject 
of  animated  discussions,  the  most  important  being  that 
on  the  motor-wiring  tables.  These  have  been  presented 
at  previous  meetings,  and  the  crux  of  the  discussion 
last  week  concerned  the  advisability  of  limiting  the  fuse 
sizes  to  the  safe  carrying  capacity  of  the  wires  pro- 
tected. A  rather  prevalent  opinion  was  that  on  motor 
circuits  where  starting  loads  are  short  and  danger  of 


overheating  conductors  is  small  the  present  limits  as 
to  fusing  may  force  the  use  of  conductors  larger  than 
are  economically  justified.  The  report,  which  was  on 
the  installation  and  operation  of  induction  motors,  was 
referred  to  the  committee  for  further  study.  A  i-esolu- 
tion  was  passed  indicating  that  the  association  would 
confine  its  attention  on  overhead-line  construction  to 
matters  involving  dii'ect  fire  hazards.  These  items  are 
largely  the  transformer  and  service  installations  in  close 
proximity  to  buildings. 

The  following  oflicers  were  elected:  President,  J.  H. 
Fenton;  first  vice-president,  O.  M.  Frykman;  second 
vice-president,  F.  O.  Evertz;  secretary-treasurer,  W.  S. 
Boyd;  executive  committee,  Frank  Anderson  j chair- 
man), William  A.  Haig,  J.  S.  Mahan,  L.  A.  Barley, 
J.  W.  Strub  and  H.  J.  Clark. 


British  Columbia  Now  Requires 
Registration  of  Engineers 

AN  ACT  recently  passed  by  the  Legislature  of  British 
.  Columbia  incorporates  the  Association  of  Profes- 
sional Engineers  in  that  Canadian  province  and  requires 
that  all  persons  practicing  as  "professional  engineers" 
shall  register  as  members  of  this  body.  Civil,  mining, 
mechanical,  electrical,  chemical  and  structural  engineers 
come  within  the  provisions  of  the  act,  but  not  architects. 
Those  who  had  practiced  in  the  province  for  five  years 
prior  to  the  passage  of  the  act  may  register  without 
an  examination  up  to  April  1,  1921,  as  many  engineers 
who  served  as  such  in  the  war.  Temporary  licenses  to 
practice  may  be  given  to  non-residents  of  the  province. 
An  executive  council  for  the  association  is  to  be  elected 
by  the  membership,  and  this  council  is  to  appoint  an- 
nually a  board  of  examiners  which  shall  examine  candi- 
dates for  membership.  The  annual  fee  is  to  be  deter- 
mined by  the  association  when  it  draws  up  its  by-laws. 


One  of  New  England's  Most 
Efficient  Plants 


■% 


BY  INTERCONNECTION  with  electric  light  and  power 
plants  at  Waklen,  Revere  and  Boston  this  steam  plant 
of  the  Salem  (Mass.)  Electric  Lighting  Company  has  effected 
an  estimated  saving  of  coal  reaching  1,200  tons  per  year. 
Since  1914  the  output  of  this  plant  has  increased  from  about 
9,000,000  kw.-hr.  to  43,000,000  kw.-hr.  per  year.  This  is  one 
of  the  most  efficient  plants  in  New  England,  generating  a 
kilowatt-hour  on  about  l.S  lb.  of  coal. 
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Current  News 

and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


VicUJria  Falls  Again  to  the  Front. — 

The  lonfT-talked-of  hydi-o-clectric  plant 
at  the  Victoria  Falls,  on  the  Zam- 
bezi River,  in  South  Africa,  has  come 
up  for  discussion  a{?ain  owing  to  the 
high  cost  of  coal,  and  it  is  said  to  be 
probable  that  work  will  soon  begin  on 
a  2r>0,000-hp.  plant. 

New  Figures  on  Spanish  Water 
Power. — Statistics  published  by  a  Span- 
ish electrical  association  for  1920  show 
a  total  of  618,756  hydro-electric  horse- 
power in  use  in  Spain,  compared  with 
348.297  in  1917.  Thus  10  per  cent  of 
the  potential  horsepower,  placed  at 
6,000,000,  has  been  actually  developed. 
At  the  rate  of  1  hp.  to  6  tons  of  coal, 
it  is  prophesied  that  in  four  or  five 
years  production  by  water  power  will 
equal  production  by  fuel. 

Y.  !M.  C.  A.  Courses  in  Electricity 
and  Illumination. — The  Central  Techni- 
cal School  of  the  Chicago  Young  Men's 
Christian  Association  announces  two 
new  evening  courses  to  cover  fifteen 
weeks  each — one  in  illuminating  engi- 
neering and  one  in  applied  electricity. 
The  instructor  for  both  courses  is 
Edwin  D.  Tillson,  a  testing  engineer 
with  the  Commonwealth  Edison  Com- 
pany, and  there  will  be  two  sessions 
of  an  hour  and  a  half's  duration  in 
each  course  every  week. 

Electric  Lighting  in  Japan. — Figures 
recently  published  by  the  Japanese  au- 
thorities put  the  total  number  of  elec- 
tric lamps  in  service  in  the  island 
empire  at  12,210,000,  with  a  candle- 
power  of  150,000,000,  or  an  increase 
of  800  per  cent  since  1910.  There  are 
180  lamps  to  every  100  homes,  or  a 
little  more  than  one  lamp  to  every  five 
inhabitants.  In  the  six  principal  cities 
the  total  number  of  lamps  in  use  is 
as  follows:  Tokyo,  1,684,533;  Osaka, 
842,491;  Kioto,  400,413;  Kobe,  318,328; 
Yokohama,  255,008;  Nagoya,  202,315. 

Power  Projects  on  the  Wisconsin 
River  Under'  Way. — The  Wisconsin 
Valley  Electric  Company  of  Wausau  is 
making  rapid  progress  with  its  dam 
across  the  main  channel  of  the  Wiscon- 
sin River  at  that  place.  This  dam, 
which  will  enable  the  company  to  fur- 
nish electrical  energy  in  greater  quan- 
tities to  the  mills  along  the  valley,  will 
cost  $750,000.  Application,  in  addition, 
has  been  made  by  the  Wisconsin  Valley 
Improvement  Company  to  the  Railroad 
Commission  of  the  State  for  permission 
to  construct  a  reservoir  near  Toma- 
hawk, about  40  miles  above  Wausau, 
where  the  Spirit  River  empties  into  the 
Wisconsin.  It  is  planned  to  spend 
$100,C00  there  and  to  impound  50,000,- 


000  cu.ft.  of  water,  which  will  provide 
an  increase  of  electrical  power  in  that 
district  of  from  9  to  10  per  cent. 

Customers'  Good  Will  Fails  to  Bring 
Higher  Rate  for  Electric  Utility. — An 
instance  of  public  support  for  an  elec- 
tric light  and  power  company  asking 
higher  rates  recently  arose  in  Rockford, 
111.,  where  the  Rockford  Electric  Com- 
pany ashed  permission  from  the  Illinois 
Public  Utilities  Commission  to  raise  its 
commercial  lighting  rates  30  per  cent 
and  submitted  letters  from  several  of 
its  patrons  in  which  the  company's 
service  was  complimented  and  a  will- 
ingness to  pay  higher  prices  if  neces- 
sary expressed.  No  protest  against  the 
application  was  filed  with  the  commis- 
sion by  the  city  or  any  of  the  company's 
customers.  Notwithstanding  these  facts 
the  commission  refused  to  entertain  the 
application. 

Water  Power  in  the  Scottish  High- 
lands.—  The  familiar  Scottish  names 
"Lochaber"  and  "Grampian"  figure  in 
two  measures  now  pendin-?  in  the  British 
Parliament  for  promoting  private  de- 
velopment of  hydro-electric  power 
sources  in  the  Highlands.  Authority  is 
sought  to  use  the  waters  of  many  speci- 
fied lochs,  rivers  and  streams  and  ta 
construct  the  requisite  dams  and  reser- 
voirs. The  Lochaber  scheme,  to  cost 
£2,962,000,  is  said  to  have  aroused  little 
local  opposition  and  ta  have  a  good 
chance  of  becoming  law,  but  the  Gram- 
pian scheme,  to  cost  £1,000,000,  is  at- 
tacked as  bein-?  designed  to  bonsfit  only 
the  manufacturers  of  Dundee  and  Perth. 
Signs  that  both  projects  will  be  at- 
tacked by  those  primarily  interested  in 
the  preservation  of  Highland  scenery 
and  resentful  of  the  intrusion  of  indus- 
try are  not  wanting. 

Minister  of  Power  and  Aid  to  Rural 
Distribution  Recommended  for  Ontario. 

— A  committee  appointed  by  the  Leg- 
islature of  the  Province  of  Ontario  to 
report  en  rates  for  Hydro-Electric 
Commission  power  has  recommended, 
as  reported  in  the  Canadl::)i  Enr/iveer, 
the  establishment  of  a  Department  of 
Power  in  the  Ontario  government,  the 
appointment  of  a  Minister  of  Power, 
the  collection  of  an  annual  rental  of 
$2  per  horsepower  on  all  power  devel- 
oped within  Ontario,  and  the  granting 
of  provincial  assistance  to  all  munic- 
ipalities that  pay  more  than  $30 
per  horsepovirer  for  "Hydro"  power. 
"Where  power  is  supplied  to  the  agri- 
cultural industry,"  the  report  says, 
"then  the  Minister  of  Power  may  give 
further  assistance  by  granting  the  local 
commission  of  such  municipality  a  sum 
sufficient  tj  meet  the  whole  or  part  of 
the  annual  charge  necessary  to  pay  for 
the  cost  of  construction  and  mainte- 
nance of  the  low-tension  lines  which 
are  necessary  for  rural  distribution, 
but  one  of  the  conditions  upon  which 
such  assistance  may  be  given  is  that 
there  must  bs  an  avera^re  of  three  serv- 
ices a  mile  in  the  rural  district  served, 
and  the  total  expenditure  for  such  as- 
sistance shall  not  exceed  50  per  cent 
of  the  revenue  derived  from  power 
rentals." 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


New  Mexico  Electrical  Association. — 

The  New  Me.xico  Electrical  Association 
will  meet  in  convention  at  Albuquerque 
on  Monday  and  Tuesday,  Feb.  14 
and  15. 

Wisconsin  Electrical  Contractors  and 
Dealers'  Association. — This  association 
elected  the  following  officers  at  its 
recent  annual  convention  in  Milwaukee: 
President,  B.  L.  Burdick,  Milwaukee; 
vice-president,  William  F.  Meter,  Osh- 
kosh;  acting  secretai-y,  H.  M.  Northrm, 
Milwaukee;  secretary  and  treasurer, 
John  L.  Acker,  Sheboygan. 

Southern  Operating  Men  to  Form 
Organization. — As  the  result  of  a  con- 
ference held  last  December  at  Parks- 
ville,  Tenn.,  between  representatives  of 
seven  large  power  companies  the  idea 
of  foi-ming  a  permanent  association  was 
indorsed.  A  constitution  and  by-laws 
are  being  dravra  up,  and  it  is  expected 
that  other  companies  will  join  those 
now  backing  the  movement.  The  next 
meeting  will  be  held  in  Atlanta  under 
the  auspices  of  the  Georgia  Railway  & 
Power  Company  in  the  first  part 
of  April. 

Institute    of    Radio    Engineers. — The 

annual  election  of  officers  recently  held 
by  the  Institute  of  Radio  Engineers 
resulted  in  the  choice  of  E.  F.  W.  Ale.x- 
anderson  as  president,  Fulton  Cutting 
.ns  vice-president,  A.  N.  Golds.mith  as 
secretary  and  V/.  F.  Hubley  as  treas- 
urer. The  board  of  direction  of  the 
institute  is  made  up  of  the  oflScers  and 
the  following  managers:  E.  H.  Arm- 
strong, V/.  H.  G.  Bullard,  E.  H.  Col- 
pitts,  L.  Espenschicd,  J.  V.  L.  Hogan, 
L.  R.  Krumm,  R.  H.  Man-iott,  Donald 
McNicol  and  George  O.  Squier. 


Coming  Meetings  of  Electrical  ar.d 
Other  Technical  Societies 

A.sso<-:ation  of  Iron  and  Steel  Electrical 
Engineers — rhiladclphia,  Section,  Feb. 
a ;  Cleveland  Sectloi,  Feb.  14  ;  Bir- 
mingham Section,  Feb.  ID;  Chicago 
Section.  Feb.   19. 

Florida  Engineering  .Society  —  Lakeland. 
Fla.,   Feb.    7   and   8. 

.American  Institute  of  Electrical  Enslnccra 
— Portlard  (Ore.)  Section.  Feb.  7;  Chi- 
cago Section,  Feb.   28. 

A.  I.  E.  E.,  A.  S.  M.  E.  and  .•».,  t;.  C.  E. 
(joint  meeting) — Boston.  P^cb.  8. 

Ni'w  Mexico  Electrical  Association — ^Albu- 
quirque.  Feb.  14  and  15. 

-Vmerkan  Institute  of  Mining  and  Metal- 
lurgical Engineers  —  New  York,  Feb. 
14-17. 

jV.  I.  E.  E. — Midwinter  convention.  New 
York,  Feb.  lG-18.  (For  program  see 
News   of  the  Industry.) 

.\mei'can  Phy-sical  Society  —  New  York 
Fob.    25   and    20. 

Wisconsin  Electrical  Association — Milwau- 
kee. March  23  and  24. 

A.  I.  E.  E.  (New  Yo-k  Section)  and  A.  S. 
M.  E.  (Metropolitan  Section)  — NetT 
York.    March    ia. 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Free  Service  by  Municipal  Plant  Il- 
legal.— Under  the  state  statutes  it  is 
unlawful,  the  Indiana  Public  Service 
Commission  has  announced,  for  a  mu- 
nicipal plant  to  render  free  service  or 
service  at  special  rates  to  any  con- 
sumer. The  commission  disclaims  juris- 
diction to  pass  upon  the  question 
whether  or  not  a  municipal  utility  can 
recover  from  a  charitable  institution  for 
past  free  service. 

Twenty-four-Hour  Service  Compelled. 

— The  Eastern  Montana  Light  &  Power 
Company  has  been  required  by  the 
North  Dakota  Board  of  Railroad  Com- 
missioners to  render  twenty-four-hour 
service  in  cases  where  the  board  held 
that  a  discontinuance  of  such  service 
would  be  a  hardship  to  consumers  who 
had  purchased  power  equipment  which 
would  be  rendered  valueless  upon  a 
cessation  of  day  service. 

Abandonment  cf  Service  Authorized. 

— In  granting  permission  to  E.  F. 
Chambers,  operating  a  gas  plant  at  La 
Junta,  Col.,  to  discontinue  service  and 
dismantle  the  plant  the  Colorado  Pub- 
lic Utilities  Commission  said:  "This 
involves  a  question  of  the  authority  of 
the  commission  to  compel  the  owner 
to  invest  additional  money  in  the  equip- 
ment of  a  utility  that  has  heretofore 
been  a  losing  venture.  It  is  asserted 
in  the  pleadings  of  the  protestants 
that  it  is  the  duty  of  the  ovraer  of  a 
utility  so  to  do  and  within  the  power 
of  thp  commission  to  compel  its  being 
done.  But  we  have  not  been  cited  to 
any  legal  authority  in  support  of  such 
proposition,  nor  do  we  know  of  any 
such  authority.  Therefore  the  com- 
mission holds  that  it  is  without  power 
to  order  it  to  be  done,  and  that  it  is 
not  the  legal  duty  of  the  owner  fur- 
ther to  invest  his  capital  in  the  opera- 
tion of  a  utility  that  experience  has 
proved   to   result  in  financial   loss." 

Contract  Rates  Which  Are  Not  Dis- 
criminatory or  Unreasonable  Defended 
Against  Supersession. — In  the  case  of 
H.  C.  Frick  against  the  Duquesne  Light 
Company  and  the  Allegheny  County 
Steam  Heating  Company,  protesting 
against  the  supersession  of  contract 
rates  entered  into  for  a  five-year  period, 
the  Public  Service  Commission  of 
Pennsylvania  held  that  the  parties  to 
the  dispute  having  agreed  that  the  filed 
rates  were  reasonable  and  would  re- 
main stable  for  a  period  of  at  least  five 
years,  and  the  complainant  having  in- 
curred extraordinary  expenses  upon 
that  assumption,  no  ground  of  public 
policy  existed  which  required  that  their 
joint    judgment   be    set    aside    until    or 


unless  it  could  be  shown  that  the  time 
element  which  they  had  fixed  to  the 
legal  rate  had  resulted  or  would  result 
in  a  discriminatory  or  preferential  situ- 
ation inimical  to  other  patrons  or  the 
public  at  large,  or  that  the  rates  had 
become  so  unjust  and  unreasonable  that 
they  should  be  abrogated  on  the  ground 
of  public  policy. 

Return  of  8.4  per  Cent  Indicates 
Prosperity. — Declining  to  grant  an  in- 
crease ill  rates  for  electrical  energy 
asked  by  the  Eastern  Wisconsin  Elec- 
tric Con'pany  at  Fond  du  Lac,  the  Wis- 
consin Railroad  Commission  observed: 
"Using  the  company's  figures  as  they 
are  submitted  and  without  questioning 
at  this  time  the  propriety  of  the  vari- 
ous elements,  we  find  that  the  annual 
return  will  be  8.4  per  cent.  We  are 
certain,  therefore,  that  the  business,  at 
least  as  far  as  this  particular  depart- 
ment is  concerned,  has  been  and  still 
is  prosperous." 

Surcharge  and  Fuel  Clause  Granted 
Cambridge  Company  in  Lieu  of  Flat 
Rate  Increa.se.  —  Refusing  the  applica- 
tion of  the  Cambridge  Electric  Light 
Company  for  an  increase  in  its  maxi- 
mum commercial  rate  from  9  cents  to 
12  cents  a  kilowatt-hour,  the  Massa- 
chusetts Department  of  Public  Utilities 
permitted  a  surcharge  of  1  cent  a  kilo- 
watt-hour as  well  as  a  six-month  fuel 
clause  establishing  an  increase  of  H 
mills  a  kilowatt-hour  for  each  dollar's 
excess  in  price  of  coal  over  the  rate  of 
^5  a  ton.  "It  seems  fair,"  the  decision 
j-aid,  "that  the  customers  paying  tha 
maximum  price  should  have  the  same 
treatment  as  the  other  customers, 
namely,  a  1-cent  surcharge  and  the 
fuel  clause.  If,  as  was  urged,  a  reduc- 
tion in  coal  prices  is  imminent,  this 
charge  for  the  excess  coal  cost  above 
the  pre-war  normal  will  eliminate  itself 
as  fast  as  that  desirable  objective  is 
attained,  and  the  surcharge  also  should 
be  eliminated  as  soon  as  this  can  be 
prudently  done." 

Claim  that  Losses  Give  "Business 
Value"  Called  Absurd. — According  to  a 
decision  by  the  California  Railroad 
Commission  the  sum  of  $14,000  is  "just 
compensation"  for  the  light  and  power 
utility  which  distributes  electricity  in 
the  city  of  Banning.  The  appi-aisal  was 
made  on  request  of  the  city,  which  has 
in  contemplation  the  purchase  of  the 
plant.  The  commission  refused  to  al- 
low the  plant  ovniers  a  value  of  $2,000 
claimed  for  the  franchise  under  which 
the  utility  was  operating  and  also  dis- 
allowed a  claim  of  $5,000  made  by  the 
Company  as  the  value  of  the  business. 
The  claim  for  "business  value"  was 
based  on  the  fact  that  the  company  had 
lost  approximately  $5,000  during  its 
operation.  Declaring  this  claim  un- 
sound in  principle  and  in  fact,  the  com- 
mission asserted  that  if  it  were  allowed 
"there  would  follow  this  absurd  result: 
The  greater  the  losses  incurred  in  a 
utility  business  the  greater  its  value, 
and  the  less  profitable  the  business  the 
larger  the  'just  compensation'  to  the 
owner.  The  mere  statement  of  such  a 
theory  proves  its  absurdity." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Surrender  of  Franchise  Involves  No 
Surrender  of  Other  Rights. — -An  electric 
service  company  surrendering  its  fran- 
chise and  operating  under  an  indeter- 
minate permit  does  not,  the  Supreme 
Court  of  Indiana  has  found  in  Valpa- 
raiso Lighting  Company  vs.  Public 
Service  Commission,  surrender  any 
other  of  its  property,  as,  for  instance,  its 
property  right  in  a  contract  of  a  power 
company  to  furnish  it  electrical  energy, 
entered  into  before  the  enactment  of 
the  public  service  law.  A  favorable 
long-time  contract  of  this  nature  is  to 
be  considered  like  the  company's  other 
property  in  fixing  rates  to  consumers. 
(129   N.   E.   13.)* 

Valuation  en  Five- Year  Basis  Prior 
to  1916  Improper. — The  Supreme  Court 
of  New  Jersey  has  found,  in  Elizabeth- 
town  Gas  Light  Company  vs.  Board  of 
Public  Utility  Commissioners,  that  in 
valuing  the  company's  property  for  the 
purpose  of  fixing  rates  it  was  unjust 
for  the  Board  of  Public  Utility  Com- 
missioners to  adopt  as  a  standard  the 
average  prices  prevailing  for  five  year.'? 
preceding  Jan.  1,  1916,  instead  of  al- 
lowing for  the  greatly  increased  prices 
at  the  time  to  which  the  rates  apply. 
Allowance  should  also  have  been  made 
for  the  increase  in  rates  of  interest  on 
securities;  nor  was  it  pror^er  to  take 
the  par  value  of  the  stock  and  outstand- 
ing bonds  as  the  measure  of  invested 
capital  where  the  investment  had  been 
built  up  through  many  years  of  suc- 
cessful management  by  reinvestment 
of  income.     (Ill  At.  729.) 

New  York  State  Tax  as  It  Affects 
Outside  Utilities. — The  Court  of  Ap- 
peals of  New  York  has  reversed  the 
trial  court  and  sustained  the  Manila 
Electric  Railroad  &  Lighting  Corpora- 
tion in  its  appeal  from  a  decision 
obliging  it  to  pay  a  license  and  fran- 
chise tax  under  the  New  York  laws.  A 
foreign  corporation,  the  Court  of  Ap- 
peals holds,  to  be  subject  to  such  taxes 
must  carry  on  its  business  in  the  state 
and  also  employ  capital  within  the 
state,  it  being  necessary  that  both  con- 
ditions concurrently  exist.  When  a 
foreign  corporation  had  no  property  in 
the  state  other  than  boijds  and  notes 
deposited  with  a  trust  company  as  trus- 
tee and  balance  on  bank  account,  and 
confined  its  operations  in  the  state  to 
collections  and  distribution  to  its  stock- 
holders of  income  from  stock  and  obli- 
gations of  other  foreign  corporations, 
it  was  not  required  to  pay  a  license  fee 
or  franchise  tax.     (128  N.  E.  892.) 


•The  left-hand  numbers  refer  to  the 
volume  ard  the  right-hand  numbers  to  the 
page  of  the   National  Keporter  .System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


John  L.  Ganz,  electrical  engineer, 
mechanical  engineer  and  lawyer  of  St. 
Louis,  has  been  elected  treasurer  of  the 
Union  Electric  Light  &  Power  Com- 
pany of  that  city.    Mr.  Ganz  was  born 


.r.  L.  GANZ 


in  1884  in  Sprague,  Mo.  He  taught 
school  for  two  years  after  his  gradua- 
tion from  high  school  and  then  for  four 
years  took  a  course  in  mechanical  engi- 
neering at  the  Oklahoma  Agricultural 
and  Military  College  and  an  electrical 
engineering  course  at  the  University 
of  Missouri.  In  the  summer  of  1906 
he  entered  the  motor  and  transformer 
department  of  the  Union  Electric  Com- 
pany and  in  a  few  years  was  made 
machine-shop  foreman  in  charge  of 
mechanical  repairs.  While  holding  this 
position  he  entered  the  Benton  College 
of  Law  of  St.  Louis,  from  which  he  was 
graduated  with  the  degree  of  LL.B.  in 
1916.  On  Feb.  1,  1917,  a  few  months 
after  he  was  admitted  to  the  bar,  he 
was  appointed  claim  attorney  for  his 
company,  and  since  Nov.  1,  1920,  he 
has  been  the  company's  financial  of- 
ficer. 

F.  A.  Williams  has  been  elected  chair- 
man of  the   Public  Service  Commission 
.of  Oregon,  succeeding  Fred  G.  Buchtel. 

Frank  J.  Duffy,  president  of  the 
Southern  Railway  &  Light  Company, 
Natchez,  Miss.,  has  been  elected  chair- 
man of  the  Board  of  Water  Commis- 
sioners  of  that  city. 

A.  B.  Coryell  has  been  appointed  su- 
perintendent of  power  of  the  Laurel 
(Miss.)  Light  &  Power  Company.  Mr. 
Coryell  was  formerly  connected  with 
the  Burke-Fowler  Electric  Company, 
Alma,  Mich. 


Eckley  Markle,  Hazleton,  Pa.,  has 
been  appointed  assistant  general  man- 
ager of  the  Wilkes-Barre  &  Hazleton 
Railway  Company  and  the  Lehigh 
Traction  Company,  Hazleton. 

Dr.  Louis  Bell,  consulting  electrical 
engineer,  Boston,  who  has  been  con- 
fined to  his  home  by  an  attack  of 
pneumonia,  is  now  convalescing.  His 
many  friends  will  be  glad  to  know  that 
he  will  soon  be  at  his  office  again. 

Harry  C.  Stevenson  has  been  ap- 
pointed assistant  to  President  Thomas 
N.  McCarter  of  the  Public  Service  Cor- 
poration of  New  Jersey  and  will  act 
as  Mr.  McCarter's  personal  represen- 
tative in  the  southern  division  of  the 
territory  served  by  the  company's  elec- 
tric, gas  and  railway  properties.  He 
will  make  his  headquarters  in  Camden. 
Mr.  Stevenson  has  been  connected  with 
the  Public  Service  Corporation  of  New 
.lersey  ever  since  its  organization  in 
1903.  He  began  his  career  in  the  pub- 
lic, utility  field  in  1897,  when  he  be- 
came secretary  to  the  late  Thomas  C. 
Barr,  then  president  of  the  Worcester 
Traction  Company.  Later  he  served  as 
auditor  of  the  Elizabeth,  Plainfield  & 
Central  Jersey  Railway,  becoming  con- 
nected with  the  Public  Service  Corpo- 
ration of  New  Jersey  when  the  Eliza- 
beth, Plainfield  &  Central  Jersey  was 
absorbed.  After  serving  in  a  secretarial 
capacity    to    several    executive    officers 


Mr.  Stevenson  was,  in  June,  1907,  made 
assistant  secretary  of  the  Public  Serv- 
ice Corporation  and  of  its  underlying 
companies.  In  April,  1917,  he  was 
made  assistant  to  Vice-president  Ed- 
mund W.  Wakelee. 


H.  J.  Moulton,  who  has  been  assistant 
district  manager  of  the  Southern  Cali- 
fornia Edison  Company  at  Redondo,  has 
been  transferred  to  the  position  of  dis- 
trict manager  at  Redlands. 

Adam  Gschwindt,  vice-president  and 
general  manager  of  the  Rockford  (111.) 
Electric  Company,  was  elected  presi- 
dent of  the  Illinois  State  Electric  As- 
sociation at  its  recent  annual  meeting. 
His  connection  with  the  public  utility 
field  dates  back  to  1898,  when  he  be- 
came associated  with  the  Economy 
Light,  Heat  &  Power  Company  of 
Scranton,  Pa.  Since  that  time  Mr. 
Gschwindt  has  been  superintendent  of 
the    steam-heating    department    of    the 


Scranton  Electric  Company  and  vice- 
president  and  purchasing  agent  of  the 
American  Gas  &  Electric  Company  in 
New  York  City.  He  went  to  the  Rock- 
ford  Electric  Company  in  1913  in  his 
present  capacity  of  vice-president  and 
general   manager. 

A.  U.  Brandt,  who  until  recently  lield 
the  position  of  superintendent  of  elec- 
trical distribution  in  Alameda  County 
with  the  Pacific  Gas  &  Electric  Com- 
pany of  California,  has  been  promoted 
to  the  position  of  electrical  engineer  of 
the  San  Francisco  division  of  that  com- 
pany and  will  be  in  charge  of  the  op- 
eration and  maintenance  of  the  elec- 
trical properties  and  steam  generating 
stations  in  San  Francisco.  Although  a 
native  of  Missouri,  where  he  was  born 
in  1877,  Mr.  Brandt  has  gained  his 
electrical  experience  in  California,  to 
which  state  he  went  immediately  after 
graduation  from  the  University  of  Mis- 
souri in  1899.  From  then  until  1904  he 
was  an  inspector  for  the  Independent 
Electric  Liglit  &  Power  Company  of 
San  Francisco.  When  that  company 
was  purchased  by  the  San  Francisco 
Gas  &  Electric  Company  he  became  an 
inspector  for  the  California  Gas  &  Elec- 
tric Corporation  of  Oakland.  After  the 
absorption,  in  1905,  of  the  latter  com- 
pany into  the  present  Pacific  Gas  & 
Electric  Company  he  filled  various  suc- 
cessive positions  leading  up  to  that  of 
superintendent. 
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Irwin  L.  Moore,  who  has  been  ap- 
pointed engineer  in  charge  of  special 
work  of  the  New  England  Power  Com- 
pany at  Worcester,  Mass.,  is  the  son 
of  General  Manager  Samuel  C.  Moore. 
The  younger  Mr.  Moore  is  a  graduate 
of  Harvard. 

John  R.  Le  Vally,  formei'ly  sales  engi- 
neer in  the  Chicago  office  of  the  Loco- 
motive Superheater  Company,  has  been 
appointed  district  manager  of  its  new 
office  in  Pittsburgh,  Pa.,  which  was 
opened  on  Jan.  1.  Mr.  Le  Vally  is  a 
graduate  of  the  Armour  Institute  of 
Technology  and  has  had  extensive  ex- 
perience    in     power-plant     engineering 


and  construction.  Before  becoming 
associated  with  the  Locomotive  Super- 
heater Company  he  was  superintend- 
ent of  construction  in  power  plants 
for  the  Union  Stock  Yards  &  Transit 
Company  and  the  Produce  Terminal 
Corporation,  in  charge  of  design,  pur- 
chasing and  erection  of  several  large 
power  stations.  During  the  war  Mr. 
Le  Vally  was  an  officer  in  the  United 
States  Navy,  serving  on  the  battleship 
Vermont  and  the  United  States  trans- 
port Huron. 

Charles  Haekel,  formerly  connected 
with  the  Western  Electric  Company, 
New  York,  has  been  appointed  chief 
engineer  for  the  Trenton  &  Mercer 
County  Traction  Company,  Trenton,  N. 
J.,  to  handle  all  matters  pertaining  to 
power-plant  and  electrical   operations. 

A.  D.  Bailey,  chief  engineer  of  sta- 
tions No.  1  and  2  of  the  Commonwealth 
Edison  Company,  Chicago,  has  been  ap- 
pointed superintendent  of  generating 
stations.  Mr.  William  Wardell  suc- 
ceeds A.  D.  Bailey  as  chief  engineer  of 
station  No.  1,  and  William  Weyker  has 
been  appointed  chief  engineer  of  sta- 
tion No.  2. 

Henry  T.  Pierce,  a  transmission  engi- 
neer, formerly  of  Worcester,  has  re- 
turned and  re-entered  the  employ  of  the 
Power  Construction  Company,  a  sub- 
sidiary of  the  New  England  Power 
Company.  Mr.  Pierce  has  been  away 
from   Worcester   about   a   year,   having 


been  with  Colonel  George  W.  Bunnell, 
formerly  president  of  the  Power  Con- 
struction Company,  in  Santo  Domingo, 
West  Indies,  where  he  was  general 
manager  of  the  Badahoma  Company, 
sugar  manufacturer. 

George  E.  Sanford  of  the  General 
Electric  Company,  West  Lynn,  Mass., 
has  been  elected  president  of  the  Amer- 
ican Society  of  Safety  Engineers. 

C.  W.  Yerger  has  been  appointed  dis- 
trict manager  of  the  Boston  office  of  the 
Cutler-Hammer  Manufacturing  Com- 
pany, Milwaukee. 

Harry  C.  Newkirk.  formerly  Western 
district  manager  for  L.  K.  Comstock  & 
Company,  has  become  vice-president 
and  manager  of  the  F.  E.  Newbery 
Electric  Company,  Chicago. 

Arthur  H.  Abbott  has  been  appointed 
New  England  representative  of  the 
Ohio  Electric  &  Controller  Company, 
Cleveland,  with  offices  at  88  Broad 
Street,  Boston. 

Charles  B.  Hawley,  formerly  assist- 
ant hydraulic  engineer  for  the  Alumi- 
num Company  of  America,  Pittsburgh, 
has  entered  private  engineering  practice 
with  offices  at  Washington. 

Fred  E.  Schornstein,  formerly  man- 
ager of  the  Red  Wing  (Minn.)  property 
of  the  Wisconsin-Minnesota  Light  & 
Power  Company,  has  been  transferred 
to  the  home  office  of  the  company  at 
Eau  Claire,  Wis. 

Ruddy  Holterman,  formerly  sales 
manager  of  the  Holabird  Electrical 
Company,  San  Francisco,  which  was  re- 
cently purchased  by  the  Fobes  Supply 
Company  of  Portland  and  Seattle,  has 
been  made  manager  of  the  new  San 
Francisco  office  of  the  consolidated 
company. 

John  Tyrone  Kelly  of  the  staff  of  the 
Society  for  Electrical  Development  has 
resigned  to  take  up  the  direction  of  the 
national  publicity  and  advertising  cam- 
paign of  the  National  Prosperity  Bu- 
reau, which  was  recently  launched  by 
representatives  of  twenty-four  national 
business  associations  to  stimulate  a 
return   to   normal   buying. 

J.  L.  Finnicum  has  been  appointed 
sales  manager  of  the  Thorardson  Elec- 
tric Manufacturing  Company,  Chicago. 
Mr.  Finnicum  was  formerly  connected 
with  the  Doubleday-Hill  Electric  Com- 
pany, Pittsburgh,  for  eight  years  as 
salesman  and  in  charge  of  the  appa- 
ratus department.  For  the  last  two 
years  he  has  been  acting  as  district 
manager  at  Chicago  for  the  Electric 
Products    Company   of   Cleveland. 

A.  H.  Griswold,  fomierly  plant  engi- 
neer for  the  Pacific  Telephone  &  Tele- 
graph Company,  with  headquarters  in 
San  Francisco,  has  been  appointed  as- 
sistant chief  engineer  of  the  Inter- 
national Western  Electric  Company, 
Inc.,  in  New  York.  After  his  graduation 
from  the  University  of  Illinois  in  June, 
1901,  Mr.  Griswold  entered  the  engi- 
neering department  of  the  Western 
Electric  Company.  In  1905  he  became 
affiliated  with  the  Pacific  Telephone  & 
Telegraph  Company. 


James  R.  Werth  ha.s  been  appointed 
commercial  service  manager  of  the 
West  Penn  Power  Company,  Pittsburgh. 

Robert  M.  Eames,  who  was  recently 
appointed  genei-al  sales  manager  of  the 
Bryant  Electric  Company,  Bridgeport, 
Conn.,  succeeding  Frank  V.  Burton,  has 
been  active  in  the  sales  organization  of 
the  Bryant  Electric  Company  for  fifteen 
years.  For  the  last  fe\V  years  he  has 
been  its  export  manager. 

E.  M.  Cutting,  Western  manager  of 
the  Edison  Storage  Battery  Company 
at  San  Francisco,  recently  came  East 
to  take  up  the  duties  of  assistant  to 
the  general  manager,  Frank  D.  Fagan. 


For  many  years  Mr.  Cutting  was  signal 
supervisor  on  the  Southern  Pacific  Com- 
pany's lines  in  the  Far  West,  and  later 
he  was  appointed  to  the  position  of 
engineer  of  train  lighting,  heating  and 
ventilation  for  the  same  company.  In 
1913  he  accepted  the  position  of 
Western  manager  of  the  Edison  Stor- 
age Battery  Company. 


Charles  E.  Chapin,  president  and 
treasurer  of  the  Charles  E.  Chapin 
Company,  New  York,  manufacturer  of 
brushes  for  electrical  machinery,  died 
suddenly  Jan.  29,  of  apoplexy,  at  his 
home  in  Greenwich,  Conn.  Mr.  Chapin 
was  born  in  Collinsville,  Conn.,  in  1854. 

Wilbert  H.  Doughty,  formerly  a 
member  of  the  electrical  contracting 
organization  of  the  Doughty  &  Welch 
Electric  Company,  Inc.,  Fall  River, 
Mass.,  died  recently.  Mr.  Doughty  was 
a  native  of  Brunswick,  Me.,  and  for 
some  time  traveled  in  the  interests  of 
the  Thomson-Houston  Electric  Com- 
pany and  the  Thomson  Electric  Welding 
Company,  with-  headquarters  at  Lynn, 
Mass.  Later  he  was  at  the  head  of  the 
motor  department  of  the  Fall  River 
Electric  Light  Company.  He  retii^ed 
from  the  Doughty  &  Welch  company 
in  the  summer  of  1920. 


Jrade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Fiirlher  Signs  of  Business  Improvement 
Seen  in  Municipal  Borrowing 

EVERY  DAY  there  are  siu:ns  pointin<;  toward  an 
improvement  in  the  Keneral  business  situation,  and  the 
most  marked  this  week  is  the  number  of  municipalities  that 
are  rushing  into  the  market  for  money.  Many  of  these 
demands,  of  course,  are  for  short-term  loans  in  anticipation 
of  the  payment  of  taxes.  A  very  substantial  number,  how- 
ever, are  seeking  large  sums  for  a  long  time.  In  these  cases 
money  is  to  be  spent  for  permanent  improvement,  the  effect 
of  which  will  naturally  make  itself  felt  in  industry. 

Road  and  highway  work  will  be  undertaken  this  spring 
in  greater  volume  than  before  in  years.  Transportation  is 
available,  as  is  also  labor,  and  costs  are  lower.  In  the 
South  this  work  is  already  under  way  in  numerous  instances. 
In  many  of  these  cases  it  is  not  improbable  that  sums 
aggregating  a  large  amount  will  be  spent  for  lighting. 

Anyhow  it  takes  only  a  few  such  activities  to  start  others. 


Bare-Copper- Wire  Trade  Marking  Time 

WITH  electrolytic  copper  still  at  the  extraordinarily 
low  figure  of  12.7.5  cents  delivered  for  prompt  ship- 
ment, the  market  for  bare  copper  wire  remains  quiet.  Re- 
cently one  or  two  producers  have  reported  that  sales  showed 
a  slight  improvement  over  December's  business,  but  gen- 
eral demand  is  light.  Wire  manufacturers  apparently  ap- 
preciate the  unusual  opportunity  which  is  offered  to  buy 
and  stock  copper  for  their  future  needs  at  its  present  low 
figure.  Some  are  actually  doing  this  as  a  matter  of  fact, 
but  several  others  assert  they  have  not  the  money  and 
are  not  able  to  carry  interest  charges  on  a  tied-up  invest- 
ment such  as  a  large  stock  of  copper  would   represent. 

Stocks  of  finished  bare  copper  wire  are  inconsiderable. 
The  declining  market  and  the  policy  of  drawing  wire  for 
each  individual  order  has  served  to  keep  stocks  low.  But 
as  current  buying  is  mostly  of  the  necessity  class,  such  as 
for  telephone  repairs,  deliveries  are  entirely  favorable, 
ranging  from  about  two  to  three  weeks.  There  is  con- 
siderable shopping  practiced  by  consumers,  as  prices  under 
competition  are  very  often  shaded.  Some  manufacturers 
will  not  quote  a  base  price,  but,  from  the  quotations  of 
others,  from  15  cents  to  16  cents  would  appear  to  be  the 
market  on  bare  copper  wire.  The  price  curve,  viewed 
from  its  peak  quotation,  has  presented  a  gradual  down- 
ward curve,  reductions  being  made  as  recently  as  the  lat- 
ter part  of  January. 


I 


Mill  operations  are  on  a  curtailed  basis,  not  so  much  ir 
the  actual  number  of  hours  that  plants  are  running  as  in 
the  amount  of  work  that  is  accomplished.  Wage  reduc- 
tions of  about  10  per  cent  have  been  put  into  effect  in  a 
few  instances,  and  working  forces  in  some  cases  have 
been  reduced  too. 


Hundred-Million  Mark  Passed  for 
1920  Electrical  Exports 

WITH  the  month  of  December  turning  in  a  record  value 
of  electrical  exports  amounting  to  $13,812,251,  the 
year  1920  finished  with  a  total  value  of  these  exports  which 
hangs  up  an  annual  record  of  §102,618,508,  a  figure  approxi- 
mately 15  per  cent  higher  than  the  previous  high  year  on 
record— 1919.  This  is  nearly  equal  to  the  total  of  exports 
for  the  years  1917  and  1918  combined. 

The  month  of  December  e.xceeded  that  of  November  by 
three  and  three-tenths  million  dollars,  or  30  per  cent,  anil 
exceeded  December  of  a  year  ago  by  almost  110  per  cent. 
During  December,  1920,  more  generators,  fans,  insulated 
wire  and  cable,  interior-wiring  supplies,  meters  and  meas- 
uring instruments,  motors,  telephone  and  miscellaneous 
equipment  left  the  country  than  during  any  other  month. 

Special  attention  is  focused  on  the  1920  increases  over 
1919  on  certain  items.  Rheostats  and  controllers  increased 
nearly  200  per  cent,  interior-wiring  supplies  50  per  cent, 
generators  40  per  cent,  transformers  30  per  cent,  motors, 
switches  and  accessories  25  per  cent,  and  miscellaneous 
equipment  20  per  cent. 

While  it  is  generally  stated  that  the  export  market  during 
the  last  few  months  of  the  past  year  was  quite  dull,  and 
is  still  so,  it  is  probable  that  a  great  part  of  the  electrical 
exports  billed  at  that  time  of  the  year — high  as  they  were 
— were  booked  during  midyear  or  earlier,  and  prices  at  mid- 
year were  about  at  their  peak  on  most  classes  of  apparatus 
and  wiring  supplies.  But  they  were  higher  during  the  first 
half  of  1920  than  they  were  during  1919. 

Exchange  rates  in  most  foreign  countries  are  still  quite 
unfavorable  for  purcha.sers  in  the  American  market,  but 
many  countries  found  it  necessary  to  purchase  in  the 
American  market  because  European  manufacturers  were  not 
able  to  supply  both  their  own  and  a  foreign  market.  Thi.s 
condition  during  the  latter  half  of  1920  was  gradually  being 
overcome,  and  England  and  Germany  are  now  prominent 
factors-  in  the  electrical  markets  of  the  world. 

The  accompanying  table  is  made  up  from  figures  compiled 
by  the  Bureau  of  Foreign  and  Domestic  Commerce. 


Articles 

Batteries 

Carbon.s \[[ 

Dynamos  or  generators 

Fans _ 

Heating  and  cooking  apparatus. 

Insulate  wire  and  cablo 

Interior  wiring  suBpJit's.  including  fix- 
tures  

Awe  lamp.«.  . 

Carbon-nlament  lamps.,  ^.. 

.MetaI-filani«.'nA  lamps , 

Magnetos,  .spark  plugs,  etc 

Meters  and  niea-suring  instruments, . . . 

Motors.: .._ ^ 

Rheostats  and  controllers 

Hwitchmand  acccs-sories. 

Telegraph  apparatus,  including  wireless 

Telephones..  ..^,... -....,. 

Tran-s-f  ormers. 

A\}  others...., .  ^ -  .  .1.  il.' 

Total 

*  Figures  begin  with  July. 


Dec,  1919 
$477,102 
100,496 
583,025 
32,648 
110.575 
499,315 

245,434 
1,088 

16,678 
311,306 
232,762 
227,955 
778,039 

35.836 
216,020 

41,767 

330,223 

297,869 

2,l27,(lf0 


Dec,  1920 

$649,769 

123.793 

1.487,543 

257,432 

206,548 

1.301,307 


1913 
$359,123 

2,374,122 
415,774 


1914 

$635,522 

2,372,8i6 
295,966 


1915 
$1,364,999 


1,872,191 
374,113 


1916 
$2,025,250 

1,867,565 
313,771 


-1,256,865   1,321,451   2,761,609   4,943,577 


442,129 

2,893 

19,622 

463,487 

314.185 

332,314 

1.702,846 

81,569 

568,343 

101,605 

544,068 

696,057 

4,516.741   1 


*408,253 
134,053 
254,893 
301,791 


59n36 
42,782 
88,025 

278,061 


882,981 

23,968 

150,111 

873,862 


901,657 

15,467 

124,776 

1,420,309 


4.886,508 


147,233 
1,659,326 

872,661 
5.126.761 


*  157.386 
3,300,839 


657,129 
3.279,174 


884,241 
4.932,831 


93,563  136,890 

1,251,788  910,562 

934,312  704,373 

8,599.468  10.316.548 


209,343 

1,813,969 

1.051,168 

19.740,151 


1917 

$3,624,222 
*736,717 
2,356,780 
622,731 
1,256,533 
7,187,951 

1,405,772 

16,418 

187.876 

2,884.675 

1.757,848 

1.213,278 

6,484,972 

'93,612 

1,025,003 

555,703 

2,212.237 

1.747,884 

21,107,867 


1918 

$3,178,437 

1,600.920 

3,363,349 

847.327 

686.339 

5,604,114 

1,428.615 

14,139 

102.872 

3.369,192 

2,749,705 

1,887,925 

8,225,197 

288,757 

2,195,300 

378,806 

2,687,483 

3,528,673 

17,845,376 


1919 

$5,998,337 
1,391,765 
5,799,885 
1,421,160 
1,579,757 
8.815,212 

2,319.498 

16,893 

202,590 

4,674,317 

3,034,775 

2,891,307 

10.635,476 

514,760 

3.564,772 

830,887 

3,783.398 

3,787,851 

27,827.071 


1920 

$6,633,542 
1,477,831 
7,937.935 
1,365,766 
1,801,127 
8,178,539 

3.386,068 

26,717 

114,542 

4.050.549 

3,601.419 

2,676,548 

13,263.657 

1,407,719 

4,438,709 

713,798 

3.898,987 

4.8013.158 

32,841.897 


$6,665.660  $13.812,251  $28.197.363  $19,963.115  $24,308,510  $40,244,075  $55,478,079  $59,982,526  $89,089,711  $102,618,508 
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Maintenance  Demand  for  Brushes 
Holding  WeU 

WHILE  the  market  for  carbon  brushes  for  strictly 
maintenance  work  is  holding  up  about  on  a  normal 
plane,  buying  for  new  motors  and  generators  has  fallen  off. 
The  curtailment  of  production  in  the  automobile  manufac- 
turing field  has  reacted  on  the  brush  producer,  since  a  large 
volume  of  brush  business  is  done  for  the  automobile  trade. 
This,  of  course,  releases  production  capacity  for  the  making 
of  biTJshes  for  the  strictly  electrical  market,  so  that  ship- 
ment is  short. 

Motor  production  in  itself  has  sutfered  a  recession,  both  in 
fractional  sizes  and  in  integral  sizes  for  industrial  work. 
There  have  been  somewhat  fewer  brushes  needed  for  main- 
tenance also  of  the  industrial  sizes  because  of  curtailed 
operation  in  the  mills'  of  many  of  the  larger  industries  of 
the  counti-y. 

These  factors  help  shipments,  one  and  two  weeks  being 
the  average  length  of  time  quoted  for  the  filling  of  orders, 
while  other  quotations  will  take  up  to  six  weeks.  Where  it 
is  necessary  to  fill  a  rush  order,  a  small  quantity  of  brushes 
can  be  got  out  in  two  days.  And  this  comes  right  down  to 
what  seems  to  be  moi'e  and  more  of  a  tendency  today.  Too 
many  of  these  rush  orders  for  overnight  shipment  are 
coming  in  to  the  manufacturers.  The  practice  seems  to  be 
developing  into  one  of  waiting  until  the  last  minute  and 
then  ordering  only  a  minimum  number  of  pieces.  Traction 
companies  are  particularly  in  the  limelight  in  this  connec- 
tion, and  they  are  the  consumers  which  heretofore  have 
been  noted  for  keeping  good  stocks  of  brushes — at  least  to 
cover  all  emergencies.  Of  course,  the  financial  condition  of 
most  roads  is  such  as  to  require  the  limiting  of  future 
buying,  but  it  would  seem  that  purchases  could  be  kept  out 
of  the  rush  class  for  this  type  of  maintenance  material, 
which  is  bound  to  wear  out.  The  reaction  comes,  of  course. 
on  the  producing  abilities  of  the  manufacturer. 

Although  stocks  of  foreign  brushes  are  kept  in  this 
country,  there  is  little  stocking  done  by  domestic  manufac- 
turers because  of  the  great  number  of  sizes,  qualities  and 
duties  required  by  motor  and  generator  manufacturers. 
There  seems  to  be  no  standardization  of  brushes,  but  the 
question  of  correct  brush  application  to  the  needs  of  the 
machine  is  receiving  much  more  attention  than  it  has  in  the 
past.  There  is  no  evidence  of  a  price  change  in  this  product 
for  the  near  future. 

Malleable  Iron  Castings  in  Easier  Supply 

THE  supply  of  malleable  iron,  which  six  months  ago  ' 
was  all  the  way  from  a  year  to  half  a  year  behind 
orders  on  hand,  has  eased  up  very  materially.  As  regards 
new  business  the  market  is  absolutely  quiet,  for  little  or 
nothing  in  this  line  is  being  bought  at  present.  Those 
manufacturers  specializing  in  supplying  the  automobile 
trade  have  probably  been  hardest  hit  by  the  slump  in  busi- 
ness, as  the  automobile  industry  was  about  the  first  to 
react  to  the  general  falling  off  of  demand.  The  previous 
press  of  orders  for  malleable  castings  had  been  so  great, 
however,  that  some  producers  are  only  just  now  beginning 
to  catch  up  on  back  orders. 

Others  who  were  perhaps  quicker  to  feel  the  buying 
slump  are  at  present  working  on  a  curtailed  operating 
schedule  that  is  down  to  tliree  days  a  week  in  some  in- 
stances. Wage  reductions  of  10  to  15  per  cent  and  laying 
off  of  workmen  have  been  quite  numei'ous  too.  On  the 
other  hand,  many  malleable-iron  factories  have  taken  no 
steps  in  that  direction. 

Deliveries  cover  a  wide  range,  dependent  on  the  manu- 
facturer and  the  type  of  casting.  On  the  whole,  the  situa- 
tion is  favorable,  because  mills  are  now  so  situated  that 
they  can  speed  up  if  necessary.  In  order  to  keep  the 
working  forces  intact  and  busy,  however,  there  is  probably 
a  current  tendency  not  to  hurry  on  filling;  ordei's  unless 
the  need  is  urgent.  This,  as  well  as  the  large  amount  of 
pattern  work  required  on  certain  material,  may  account 
for  the  extreme  delivery  period  of  two  to  three  months 
that  is  quoted.  From  close  to  stock  up  to  four  or  five 
weeks    would    seem    to    be    a    more    representative    figure. 


Stocks  of  finished  material,  as  a  matter  of  fact,  virtually 
do  not  exist,  as  the  unsteady  market  makes  this  inad- 
visable. For  the  same  reason  raw  material  is  being 
bought  in  sparing  quantities  by  some  of  the  malleable 
castings  makers. 

Prices  have  trended  downward  following  declines  in  fuel, 
pig  iron  and  in  some  cases  labor  costs.  The  reductions 
made  from  peak  prices  average  in  several  instances  from 
10  to  20  per  cent.  Further  price  developments,  of  course. 
depend  upon  the  trend  of  the  underlying  markets,  but  ac- 
cording to  one  of  the  large  companies  in  this  field,  which 
has  already  made  two  price  reductions  during  January,  the 
malleable-iron  market  has  not  yet  touched  bottom. 


Cross-Arm  Prices  Show  Reductions 

CONDITIONS  in  cross-arm  buying  seem  to  be  rather 
uneven.  Price  reductions  of  about  15  per  cent,  ef- 
fective Feb.  1,  are  reported  from  the  East  and  Middle 
West,  but  none  is  heard  of  from  the  South  to  date.  Buying 
in  the  New  York  district  is  on  a  pretty  fair  basis,  several 
satisfactory  orders  recently  having  been  placed.  Mid- 
West  demand  is  only  fair,  while  from  the  Atlanta  terri- 
tory the  movement  is  quite  slow.  Stocks  in  jobbers'  yards 
are  reported  good  in  all  sections. 

New  prices  for  fir  arms,  two-pin,  3i  in.  x  4i  in.  x  3  ft., 
are  quoted  in  New  York  at  $61.13  per  100  in  less  than 
1,000-lineal-ft.  lots,  and  $54.34  in  1,000-ft.  to  3,000-ft.  lots. 
These  in  Chicago  are  $56.70  and  $50.40.  The  N.  E.  L.  A. 
fir  arm,  four-pin,  31  in.  x  4i  in.  x  5  ft.  7  in.,  is  quoted  in 
New  York  at  $138.26  and  $122.91  and  in  Chicago  $128.25 
and  $114,  same  quantities.  The  four-pin,  3J-in.  x  4J-in.  x 
5-ft.  arm  is  $90.56  in  New  York  and  $84  in  Chicago.  1.000- 
ft.  to  3,000-ft.  lots. 

From  Atlanta,  in  lots  of  1,000  lineal  feet  and  over,  two- 
pin,  4-ft.  fir  arms  are  quoted  at  $62;  four-pin,  5-ft.  arms 
at  $104;  N.  E.  L.  A.  arms,  two-pin,  3-ft..  at  $106.  and 
four-pin,  5-ft.,  at  $157. 


The  Metal  Market  Situation 

BUSINESS  in  the  domestic  copper  market  continues  on  a 
low  level.  Consumers  are  apparently  showing  no  buying 
interest,  while  on  the  other  hand  large  producers  exhibit  no 
impatience  to  sell.  The  result  is  an  impasse,  so  far  as  busi- 
ness goes,  especially  as  the  spurt  in  foreign  buying  that  was 
reported  two  or  three  weeks  ago  seems  to  have  petered  out. 
Producers  continue  to  hold  immediate  deliveries  at  12.75 
cents  delivered,  with  i  cent  more  covering  the  first  quarter, 
but  this  price  is  not  received  as  smaller  agencies  are  shading 
prices.  In  the  outside  market  copper  can  be  obtained  at 
12.75  cents  per  pound  for  prompt  delivery,  with  a  slightly 
higher  quotation  for  futures. 

Through  the  issuance  of  securities  to  the  public,  the 
Copper  Export  Association  is  planning  a  way  to  dispose  of 
aDout  400,000,000  pounds  of  copper  to  foreign  countries, 
principally  European  countries.  If  this  plan  goes  through  it 
is  expected  that  the  tone  of  the  market  will  become  much 
fii-mer  and  that  domestic  activity  will  take  on  new  form. 


NEW  YORK 

METAL 

MARKET  PRICES 

Copper 

.-Jan.  25, 1921^ 
£         s      d 

.-Feh 

£ 

1    1    I92I-, 

s         d 

London,  standard  spot 

67         0     0 

69 

10         0 

Cents  per  Pound 

Cents 

per  Pound 

PrimeLake 

Electrolytic. . 

Casting. 

Wire  base. 

Lead,  trust  price 

.\ntimony. 

Nickel,  ingot 

Sheet  line,  f  .o.b.  smelter 

13.50 
12.75 
12  50 
15  75 

4  75 
5.37; 

43  00 
II    SO 

5  80 
32  73 
28.30 

13  25 

12  75 
12.37* 
15.75 

4  75 

5  25 
43  00 
11.50 

5  50 

Tin 

Aluminum.  98to  ***>pereent 

33  00 
28  00 

OLD 

METALS 

Cents  per  Pound 

Cent 

s  per  PounO 

Heavy  copper  and  wire 

Brass,  heavy 

Brass,  light 

II  00-11  25 
6  00-  6  50 
4  00-  4  50 
3  75-  4  00 
3  00-  3  25 

11 

. 00-n  25 
00-  6.50 
00-  4  50 

Lead,  heavy 

Zio>   old  scrap 

00-  4.25 
00     3  25 
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The  Week 

IN  TRADE 

Prices    When    Quoted    Are    Those    Prevailing    at    the 

Opening  of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  2:astern  Points 


IN  NEW  ENGLAND,  the  Southeast,  the  Atlantic  States 
and  the  Northwest  there  is  apparent  a  slight  upvi^ard 
turn  in  the  electrical  business.  Textiles  and  leather  have 
opened  up  in  New  England  and  cottonseed-oil  mills  in 
the  South,  while  building  has  started  in  the  Northwest. 
The  volume  of  business  is  still  much  below  normal,  but 
a  definite  trend  is  noticeable.  The  Middle  West  is  quite 
inactive.  The  Northwest  show  the  greatest  come-back 
in  residence  construction,  other  sections  being  quiet.  In- 
quiries, though,  feeling  ^r  prices,  are  quite  in  evidence. 

Money  is  reported  tight  in  the  mountain  regions — not 
that  it  flows  easily  anywhere  just  now — and  collections 
are   still   requiring   constant   attention. 

Stocks  are  ample  for  all  present  needs,  and  although 
the  trade  in  general  is  looking  forward  to  an  active  spring 
season  it  is  not  buying  ahead  to  meet  that  condition  as 
things  stand  at  present. 

Non-employment  is  on  the  increase,  and  shorter  hours 
and   lower   wage   scales    are   becoming    more    prevalent. 


NEW  YORK 

There  seems  to  be  a  division  in  the  trade  this  week  as 
to  whether  the  turn  of  the  tide  has  come  which  will  lead 
to  better  business  from  now  on.  At  least  three  houses 
besides  those  reported  last  week  state  that  they  have 
noticed  a  little  better  tone,  a  slightly  improved  volume  of 
sales  over  the  whole  line  of  electrical  material  recently. 
On  the  other  hand,  three  other  houses  of  equal  standing 
report  that  conditions  are  absolutely  no  better  as  far  as 
they  are  concerned.  Additional  evidence  from  one  of  the 
largest  electrical  jobbers  in  the  country  who  last  week 
said  general  conditions  showed  improvement  shows  that 
this   view  was   prematurely   based   on    temporary  evidence.. 

Regardless  of  the  pros  and  cons  of  the  situation  the  very 
fact  that  even  a  few  jobbers  are  increasing  their  sales — 
and  at  least  two  local  houses  went  ahead  of  December 
business  in  their  January  sales — is  cause  for  encourage- 
ment. The  trade  is  not  allowing  an  optimistic  feeling  to 
overcome  a  sense  of  business  caution,  however,  for  at  the 
present  time  there  is  hardly  a  dollar's  worth  of  material 
on  outstanding  order.  Despite  that  shelves  are  well  filled 
with  every  line  of  material,  and  no  difficulty  is  experienced 
in  obtaining  any  goods  immediately.  Prices  remain  steady 
except  for  an  increase  in  wiring  porcelain  from  one  source. 

Conduit. — Demand  is  light,  the  few  sales  that  are  made 
being  in  small  lots.  Stocks  are  well  filled  in  all  sizes.  In 
lots  of  2,.500  ft.  l-in.  black  is  quoted  from  $70  to  $79  per 
1,000  ft.,  and   3   in.  from   $9.3  to   $105. 

Locknuts,  Washers  and  BushinRS. — Sales  are  light,  about 
on  the  same  level  as  conduit,  and  the  supply  is  adequate. 
Jobbers'  discount  in  lots  of  1,000  ranges  from  50  to  60 
per  cent. 

Rubber-Covered  Wire. — .Jobbers  are  selling  in  small  quan- 
tity, but  the  general  demand  remains  as  light  as  hereto- 
fore. Stocks  in  many  cases  are  held  down  to  normal  but 
in  others  are  too  large.  Nominal  quotations  by  jobbers 
on  No.  14,  in  lots  of  10,000  ft.,  range  from  $7.75  to  $9. 

Schedule  Material. — The  bottom  seems  to  have  dropped 
out  of  this  market  in  so  far  as  demand  reported  by  jobbers 
goes.  Efforts  are  devoted  to  keeping  down  stocks  in  this 
line.  In  some  cases  these  are  successful,  in  others  far  from 
successful.     Prices    are   whatever   can   be    obtained. 


Non-Metallic  Flexible  Conduit. — Little  or  no  call  exists 
for  loom,  and  stocks  in  this  line  too  cannot  be  too  small 
to  suit  jobbers.  In  1,000-ft.  lots  the  A -in.  size  is  quoted 
at  from  $25  to  $30  and  J-in.  from  $27.50  to  $32  per  1,000 
ft.,  though  lower  prices  than  these  have  been  obtained. 

Knife  Switches. — Very  few  are  carried  in  stock,  as  vir- 
tually no  demand  is  felt  at  present.  One  representative 
product  in  the  single-throw,  double-pole,  30-amp.,  250-volt 
size  is  quoted  at  $1.76  with  fuse  in  lots  of  twelve,  and 
another  make  at  $1.06. 

Flexible  Armored  Conductor. — The  supply  is  more  than 
adequate  to  meet  the  extremely  slow  demand.  The  mar- 
ket for  No.  14  two-wire,  double-strip  ranges  from  $63  to 
$65  per  1,000  ft.  in  quantities  of  1,000  ft.,  although  one 
large  house  has  quoted  as  low  as  $55,  which  is  below  most 
manufacturers'  prices. 

Dry  Cells. — "Necessity"  buying  accounts  for  a  fair  volume 
of  sales,  but  otherwise  demand  is  not  large  and  the  supply 
is  plentiful.  There  seems  to  be  a  strong  feeling  in  the 
trade  that  prices  of  batteries,  in  view  of  lower  material 
costs,  should  drop.     No.  6  in  barrel  lots  is  worth  36  cents. 

Bells  and  Buzzers. — Although  jobbers  in  this  territory 
are  making  no  sales  and  hold  small  stocks  several  manu- 
facturers still  report  back  orders  for  as  long  a  period  as 
three  months.  This  demand  has  in  large  part  come  from 
other  sections.  Manufacturers'  stocks  as  yet  do  not  exist, 
but  the  shortage  of  castings  and  steel  tops  has  been  re- 
lieved and  supplies  should  now  accumulate  in  anticipa- 
tion of  a  return  of  building. 

Porcelain.  —  The  American  Jobbers'  Supply  Company, 
Woolworth  Building,  New  York  City,  announces  an  increase 
in  price  of  knobs,  tubes  and  cleats,  effective  Jan.  18.  The 
increase  amounts  to  about  10  per  cent. 


CHICAGO 

The  business  revival  which  seemed  to  be  promised  by 
the  increase  in  the  number  of  inquiries  received  a  few 
weeks  ago  has  not  occurred.  These  inquiries,  while  still 
numerous,  seem  to  be  more  in  the  nature  of  gathering  in- 
formation than  of  placing  business.  In  the  construction 
field  it  is  known  that  many  prospective  builders  are 
systematically  calling  for  figures  every  few  weeks,  with 
the  avowed  intention  of  watching  the  market  and  taking 
advantage  of  the  first  real  drop.  Machinery  dealers  re- 
port that  certain  railroads  have  announced  that  they  defi- 
nately  want  to  buy  certain  equipment  but  that  they  will 
place  no  orders  until  a  price  revision  occurs.  Just  how 
far  similar  ideas  are  governing  the  electrical  goods  buyer 
is  problematical. 

All  elements  of  the  trade  are  showing  increased  sales 
.activity,  and  contractor-dealers  report  their  expectation 
of  heavy  business  in  the  spring.  This  is  dependent  entirely 
on  the  trend  of  building  material  prices  in  general,  as  it 
seems  beyond  doubt  that  no  great  building  progress  can 
be  made  until  brick,  cerpent,  aggregate,  etc.,  follow  the 
price  trend  indicated  by  lumber. 

Motors. — No  activity  is  reported,  even  the  volume  of 
inquiries  noted  a  short  time  ago  having  fallen  off.  Stocks 
are  accumulating  and  the  volume  of  orders  on  file  is  stead- 
ily decreasing.  Price  lists  are  held  firm,  but  some  cutting 
on  the  part  of  overstocked  dealers  is  reported  and  is  having 
a   demoralizing   effect. 

Control. — A  comfortable  amount  of  business  is  still  being 
done  on  back  orders,  but  the  volume  of  new  orders  is  below 
manufacturers'  capacity.  No  change  in  price  has  occurred, 
and  the  cutting  noted  in  the  motor  trade  is  not  in  evidence. 

Transformers. — This  business  continues  unchanged,  al- 
though some  inquiries  are  noted  for  transformers  for  farm- 
line  service.  The  gradual  steady  movement  of  crops  to 
market  in  the  Central  West  is  relieving  financial  condi- 
tions in  that  territory  and  restoring  to  the  agricultural  in- 
terests a  portion  of  their  buying  power. 

Copper  Wire. — Business  is  good.  Weatherproof  is  quoted 
on  a  20-eent  base,  which  makes  No.  6  triple-braid,  in  500- 
Ib.  lots,  21  cents  and  No.  8,  21 J  cents  per  pound.  Bare 
copper  varies  in  price  with  different  suppliers,  an  18-cent 
base  being  a  fair  reflection  of  present  average  price. 
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Poles.— No  change  in  price  is  reported,  nor,  according 
to  producers,  is  any  in  sight.  Current  reports  are  to  the 
effect  that   production  costs   are   being  reduced. 

Insulators. — Absolute  inability  to  catch  up  with  demand 
is  reported,  deliveries  on  heavy  types  still  ranging  upward 
of  four  months.  Prices  are  firm  on  the  high  level  and 
demand  continues  insistent. 

Heating  Appliances. — Price  list  No.  25  of  the  Hughes 
line,  effective  Jan.  15,  quotes  a  three-burner  range  at  $150 
in  the  plain  finish.  This  amounts  to  about  a  10  per  cent 
reduction.  Similar  price  revisions  are  shown  on  most 
items  of  the  line.  Sales  of  this  class  of  material  are  re- 
ported as  slow. 

BOSTON 

Business  is  spotty  in  New  England  electrical  circles. 
Jobbers  report  well-distributed  buying  except  from  Boston 
contractor-dealers,  whose  affairs  are  disturbed  by  the  strike 
in  the  building  trades.  Prices  show  little  change  com- 
pared with  last  week,  although  some  weakness  in  retail 
prices  is  noted  under  sharp  competition  to  move  stocks. 
Collections  are  still  slow  and  require  close  observation. 
Central  stations  appear  to  be  developing  more  inquiries, 
and  industrial  buying  is  rather  better,  at  least  in  the  textile 
and  leather  industries.  Conditions  have  been  much  im- 
proved in  textile  circles  by  the  resumption  of  production 
accompanied  by  lowered  wage  scales.  Jobbers'  stocks  are 
well  filled  in  practically  all  staple  lines,  and  deliveries  are 
excellent  with  few  exceptions. 

Motors. — Local  stocks  are  better  than  for  some  time, 
although  some  gaps  exist  in  starting  equipment,  bases  and 
pulleys.  Prices  are  firm.  Back  orders  still  occupy  manu- 
factui-ers.  On  three-phase  motors,  which  cannot  be  shipped 
froni  stock  for  one  reason  or  another,  deliveries  of  ten  to 
sixteen  weeks  were  being  quoted  Monday  by  a  leading 
producer.  A  few  motors  as  lai-ge  as  100  hp.  were  re- 
ported in  local  stocks  the  first  of  the  week,  and  earlier 
shortages  of  small  integral  horsepower  motors  had  been 
largely  overcome. 

Wire. — Good  sales  of  weatherproof  are  noted  since  the 
year  began.  In  5,000-ft.  lots  No.  6  is  selling  for  18  cents 
per  pound.  Rubber-covered  wire  is  moving  slowly  at  $8 
per  1.000  ft.  in  5,000- ft.  lots.  Bare  base  is  about  17.5 
cents.     Stocks   are  ample. 

Sockets. — A  few  are  moving,  but  no  serious  drain  on  ex- 
isting stocks  appeai-s. 

Flexible  Armored  Conductor. — Moderate  sales  are  being 
put  through.  No.  14  double-strip  bringing  $67  pea'  1,000  ft. 
in   1.000-ft.  lots. 

Porcelain. — Shipments  have  overcome  recent  low  stocks. 
In  barrel  lots  i-in.  x  3-in.  tubes  sell  for  $11.50  per  1,000 
and  "Nail-it"  knobs  for  $27.50. 

Magnet  Wire. — Production  has  gained  so  much  on  orders 
that  some  new  business  can  now  be  taken  on.  No  surplus 
of  magnitude  has  accumulated  as  yet  and  manufactui-ers 
appear  actively   occupied    filling   back    orders. 

Fans. — Some  buying  from  manufacturers  has  begun,  but 
the  carry-over  from  last  season  has  prevented  heavy  pur- 
chases so  far  in  advance  of  the  season.  Fans  will  be  pur- 
chased later  on  a  quota  basis  in  some  cases,  and  one  jobber 
who  sold  $87,000  worth  last  year  and  carried  over  but 
$1,500  worth  will  shortly  canvass  his  dealers  to  get  a  line 
on  this  year's  expectations.  Prices  remained  firm  up  to 
the  beginning  of  the  week. 

Rigid  Conduit. — Local  stocks  are  well  supplied  and  no 
marked  shortages  are  complained  of.  Prices  Monday  on 
the  following  sizes  were:  1-in.  black,  $164.90  per  1,000  ft.; 
galvanized,  $175.10;  1-in.  black,  $84.15;  galvanized,  $89.25 
— all  in  less  than  2,500-lb.  lots. 

Appliances. — Heaters  and  cleaners  are  moving  slowly. 
Table  appliances  are  rather  quiet  and  washing  machines 
in   modei'ate  demand. 

Storage  Batteries. — Within  the  last  fortnight  a  better 
feeling  has  been  noted  in  the  automobile  industry,  and  it 
is  expected  that  this  will  soon  be  reflected  in  increased 
sales  of  battery  equipment.  Local  stocks  are  in  g'^od  shape, 
and  deliveries  to  distributing  depots  for  spring  business 
are    reported    much    better    than    last    year. 


ST.  LOUIS 

Inquiries  have  continued  to  be  numerous  during  the  past 
week,  though  there  has  been  no  improvement  in  actual 
sales  noted  to  correspond  to  this.  The  attitude  of  business 
in  general  throughout  this  territory  seems  to  be  cheer- 
ful, and  there  is  a  great  deal  of  construction  work  in  con- 
templation for  spring,  but  the  tendency  of  the  buyer  to 
shop  around  and  make  five  inquiries  to  one  order  shows 
that  entire  confidence  in  the  stability  of  the  market  has 
not  been  established  as  yet.  That  practically  all  buying 
just  at  present  is  of  the  hand-to-mouth  kind  is  shown  by 
the  number  of  orders  billed  during  January  by  several 
jobbers.  This  approximately  equals  the  number  billed  in 
January  of  last  year,  although  the  total  volume  of  busi- 
ness will  be  greatly  below  that  of  the  same  period 
during  1920. 

Jobbers'  stocks  of  wiring  and  line  materials  are  efsily 
capable  of  taking  care  of  the  present  demand  but  will  fall 
short  of  meeting  the  requirements  of  the  building  program 
predicted  for  spring  and  summer.  Jobbers  are  not  increas- 
ing their  stocks  on  this  account,  though,  preferring  to 
wait  until  that  program  materializes.  Collections  are 
averaging  about  si^ty  days  with  little  hope  of  improve- 
ment in  the  near  future. 

Transformers. — Demand  for  both  power  and  distribution 
transformers  has  slowed  up  considerably,  and  transformer 
manufacturers  are  making  delivery  out  of  stock  on  their 
regular  sizes  and  types.  Power  transformers  of  the  66,- 
000-volt  types  are  being  promised  on  four  to  five  weeks' 
delivery,  which  is  considered  close  to  normal. 

Tape. — Both  the  rubber  and  the  black  friction  tape  have 
been  moving  fairly  well  during  the  past  week,  but  jobbers 
have  more  than  enough  to  take  care  of  the  demand.  The 
quotation  on  both  is  around  45  cents  a  pound  in  100-lb. 
lots. 

Wire. — Large  stocks  are  still  on  the  hands  of  St.  Louis 
jobbers.  Though  practically  no  large  orders  are  being 
placed  there  seems  to  be  a  steady  volume  of  small  sales 
of  both  rubber-covered  and  weatherproof.  Quotations  on 
No.  14  rubber-covered  are  hovering  around  $8.50  with 
occasional  sales  slightly  below  that  figure.  Weatherproof 
remains  on  the  22-cent  base  and  bare  on  an  18-cent  base. 
Demand  for  bare  continues  quiet. 

Rigid  Conduit. — Both  black  and  galvanized  are  moving 
slowly,  and  jobbers'  stocks  are  practically  complete  in  view 
of  the  demand.  A  representative  quotation  is  $77  per  1,000 
ft.,  in  5,000-ft.  lots,  on  the   h-in.  black. 

Washing  Machines. — Dealers  report  retail  sales  improv- 
ing, though  still  far  from  good.  There  is  no  indication 
that  manufacturers  in  this  territory  will  readjust  prices 
at  present. 

Non-Metallic  Flexible  Conduit. — Demand  remains  quiet 
and  stocks  continue  large.  The  J -in.  conduit  is  quoted  at 
$30  per  1,000  ft.  and  the  A -in.  at  $27.50. 

Schedule  Material. — Stocks  are  large  and  sales  continue 
small,  though  there  have  been  quite  a  good  number  of 
inquiries  made  during  the  past  week.  Prices  in  general 
are  firm. 

Locust  Pins. — Demand  is  spotty.  The  railroads  are  buy- 
ing on  a  hand-to-mouth  basis,  and  jobbers  are  finding  it 
easy  to  supply  their  requirements  out  of  stock.  The  li-in. 
X  8-in.  size  pins  are  quoted  around  $30  per  1,000  in  lots 
of  5,000.  

ATLANTA 

Reports  throughout  the  district  indicate  a  slow  but 
nevertheless  general  revival  of  business  activities,  the  most 
marked  being  •  in  the  industrial  lines.  Textile  mills  that 
have  either  been  shut  down  or  on  part  time  are  resuming 
operations  on  a  normal  basis  with  resultant  decrease  in 
non-employment.  Cottonseed  oil  mills,  many  of  which 
have  been  shut  down  since  the  Christmas  holidays,' are  re- 
opening and  expect  to  keep  in  operation  for  several  months 
to  come. 

Chattanooga  reports  3,000  fewer  unemployed  there  than 
on  Jan.  1.  Numbers  of  wage  reductions  by  the  textile 
trade   are   reported,   while   the    Savannah   Master   Builders' 


346 


ELECTRICAL     WORLD 


Vol.  77,  No.  6 


Association  has  followed  the  lead  of  the  Atlanta  branch 
and  announced  a  general  reduction  in  the  buildinp;  trades. 
The  wage  reduction  proposed  by  the  Atlanta,  Birmingham 
&  Alabama  Railway,  to  become  effective  Feb.  1,  has  been 
ordered  held  up  by  the  United  States  Labor  Board,  pend- 
ing the  filing  of  a  petition  by  the  rallw&y -company  and  a 
hearing  upon  it.  This  will  cause  a  considerable  post- 
ponement of  an  action  that  was  being  watched  with  in- 
terest by  shipping  and  railway  operatives  throu;ihout  the 
United  States.  Except  in  the  large  centers,  building  has 
shown  no  sign  of  revival.  The  Southern  Pine  Association, 
125  of  the  largest  mills  reporting,  shows  a  reduction  in 
the  number  of  unfilled  lumber  orders  of  1,000  cars  .since 
Jan.  1,  with  the  mills  operating  at  50  per  cent  of  their 
normal  production. 

Athens,  Ga..  suffered  a  disastrous  fire  in  its  business 
section  last  week,  the  greater  portion  of  two  blocks  being 
destroyed  and  the  damage  being  placed  at  between  |2,000,- 
000  and  $3,000  000.  Plans  are  already  announced  for  the 
rebuilding  of  the  devastated  section.  This,  combined  with 
rebuilding  of  other  structures  destroyed  by  fire — damage 
from  fires  in  this  section  having  shown  an  increase  of  ap- 
proximately 40  per  cent  over  December — will  cause  a  re- 
vival in  the  demand  for  material  entering  into  the  building 
field. 

Flexible  Armored  Conductor. — ^The  market  is  very  slug- 
gish, heavy  stocks  being  held  by  all  jobbers.  Price  quoted 
on  No.  14,  two-wire,  is  $75  per  1,000  ft.  with  very  few 
takers. 

Fuses. — ^While  a  slump  in  demand  is  noted,  the  move- 
ment continues  to  hold  steady  with  a  reduced  volume  of 
orders.  Stocks  are  reported  in  fair  shape  with  the  most 
active  movement  credited  to  the  renewable  type.  No 
change  in  price  is  yet  reported. 

Safety  Switches. — Requirements  of  the  new  code  for 
safety  switches  on  all  approved  installations  have,  of 
course,  served  to  increase  materially  the  demand  in  this 
line,  and  all  popular  sizes  are  reported  active.  Because  of 
the  anticipation  of  needs  stocks  are  reported  in  good  shape 
with  shipments  quite  satisfactory.  Price,  two-pole,  3-amp., 
lots  20  to  100,  $2.31  each. 

Poles. — Jobbers  report  an  increase  in  demand  and  antici- 
pate still  heavier  movement  within  the  next  sixty  days, 
the  trade  seeming  to  prefer  the  cedar  to  the  chestnut 
variety.  Stocks  are  in  good  shape,  weather  conditions 
having  been  favorable  to  good  production.  Prices,  West- 
ern Red  Cedar,  f.o.b.  Atlanta,  30-ft.,  7-in.  top,  $20.05;  35- 
ft.,  7-in.  top..  $24. 

SAN  FRANCISCO 

Heavy  storms  have  done  considerable  damage  in  the  state, 
but  as  far  as  can  be  ascertained  they  have  not  seriously 
affected  the  1921  crops.  For  some  months  past  tha  pros- 
pects for  a  record-breaking  year  for  the  power  companies 
seemed  unusually  propitious,  with  much  new  power  ready 
for  distribution  and  with  a  fine  snowfall  in  the  mountains 
in  frozen  storage.  Stock  sales  to  the  general  public  have 
been  very  encouraging,  too.  Now,  however,  the  Great 
Western  Power  Company  is  threatened  with  a  general  strike 
of  its  linemen,  who  resent  a  wage  reduction  to  $7  per  day 
in  place  of  $8  paid  last  year  by  that  company  only.  The 
matter  is  now  under  discussion.  The  Pacific  Gas  &  Electric 
Company's-  .inemen  are  still  receiving  $7  and  recently  voted 
to   continue  on   that  basis. 

Building  has  dropped  during  .laniioiv.  nnH  most  con- 
tractors are  working  about  one-half  then  normal  force.  In 
fad,  in  certain  Bay  districts  some  contractors  are  contem- 
plating the  remodeling  of  their  business  along  merchandis- 
ing lines  where  their  territories,  chiefly  containing 
bungalows,  have  been  solidly  built  up  and  are  now  fixture 
and  appliance  territories  instead.  The  general  tone  of  the 
market  'is  rather  pessimistic  on  the  part  of  the  dealer  and 
cautious  on  the  part  of  the  consumer.  The  retrenchments 
of  the  latter  and  a  general  belief  in  substantial  price  slash- 
ing are  reflected  in  the  hand-to-mouth  buying  of  the  farmer. 

Alameda,  across  the  bay  from  San  Francisco,  has  been 
officially  named  as  the  site  for  the  twenty-five-million-dollar 
United    States  naval   base.     It  is  stated,   though,   that   the 


present  huge  Mare  Island  establishment  will  not  be  aban- 
doned but  maintained  as  a  supplementary  resource.  De- 
stroyer and  submarine  bases  in  San  Diego  are  also  recom- 
mended. 

SEATTLE— PORTLAND 

Building  in  Seattle  since  the  first  of  the  year  has  shown 
steady  improvement,  and  from  present  indications  opera- 
tions will  be  in  force  much  earlier  than  originally  antici- 
pated. The  recent  action  of  the  master  builders'  association 
in  reducing  wages  in  the  structural  game  20  per  cent,  effec- 
tive Feb.  1^  coupled  with  a  reduction  in  cost  of  lumber  and 
other  building  materials,  assures  a  considerable  amount  of 
building  for  this  section  this  year;  in  fact,  some  really 
optimistic  authorities  assert  that  $35,000,000  worth  of  new 
construction  will  now  proceed. 

,  Electrical  jobbei',3  in  both  Seattle  and  Portland  territories 
report  that  business  is  picking  up  slightly  and  that  there  is  a 
downward  trend  in  pric<.s  in  certain  lines.  Collections  are 
reported  in  rather  poor  shape,  and  some  dealers  in  the 
country  districts  find  this  particularly  so.  It  is  certain  that 
within  sixty  days,  unless  conditions  improve  amazingly, 
there  will  be  many  liquidations  among  the  smaller  dealers. 
However,  this  is  not  expected  to  interfere  seriously  with 
business  generally  throughout  this  section.  The  average 
period  of  collections  ranges  from  forty-five  to  sixty  days. 
Dealers  and  contractors  state  that  business  is  holding  up 
well,  and  contractors,  particularly  in  the  Seattle  district, 
report  a  gradual  improvement  and  a  considerable  amount 
of  new  work  in  prospect  for  the  immediate  future. 

Portland  district  states  that  a  very  large  number  of  per- 
mits for  residences  have  been  taken  out  since  the  first  of 
the  year,  indicating  a  large  building  program  during  1921. 
Manufacturers  in  this  section  report  very  little  change  in 
business,  although  the  future  looks  promising.  Stocks  are 
gi'adually  improving. 

Schedule  Material. — On  account  of  an  increasing  amount 
of  new  construction  since  the  first  of  year  in  Puget  Sound 
districts,  this  merchandise  is  moving  nicely.  Stocks  of 
sockets,  switches,  cutouts,  etc.,  are  in  good  shape,  but  some 
Eizes  of  fuses  are  hard  to  get  in  package  quantities. 

Domestic  Appliances. — In  Seattle  and  Puget  Sound  cities 
the  movement  of  washing  and  ironing  machines  and  vacuum 
cleaners  has  dropped  off  noticeably,  awaiting  lower  prices. 
Stocks  are  in  fine  condition. 


\ 


SALT  LAKE  CITY— DENVER 

Collections  continue  slow  throughout  the  entire  Rocky 
Mountain  region.  Banks  are  still  reluctant  about  granting 
loans  and  in  many  cases  are  not  able  to  handle  paper  even 
if  they  were  so  disposed.  Lack  of  confidence  in  banking 
institutions,  with  no  tangible  reason,  is  handicapping  busi- 
ness. In  some  quarters  it  is  believed  that  many  farmers 
are  hoarding  their  money  rather  than  risk  it  in  the  safe- 
keeping of  banks.  This,  of  course,  keeps  much  needed  cap- 
ital out  of  circulation  and  retards  the  return  to  normal 
merchandising. 

Few  building  permits  are  being  applied  for  and  little  or  no 
construction  is  under  way.  A  falling  market  in  building 
materials,  however,  should  act  as  a  decided  impetus  when 
spring  has  arrived.  Real  estate  firms  are  doing  everything 
possible  to  launch  a  building  boom  and  declare  that  indica- 
tions point  to  gratifying  activity  vidthin  a  few  months. 
Meanwhile  electrical  dealers  are  getting  prepared  in  the  way 
of  stocking  with  house- wiring  materials.  The  general  market 
condition  is  satisfactory,  and  slow  but  certain  improvement 
is  noted.  A  conservative  estimate  puts  trade  on  a  65  per 
cent  normal  basis  with  a  tendency  to  growing  volume. 

Portable  Lamps.  —  There  is  a  general  tendency  toward 
overstocks.  The  variety  of  designs  and  grades  is  almost 
endless.     There  are  sales  advertised  on  every  hand. 

Appliances. — These  are  moving  generally  with  only  fair 
success. 

Lamps. — "Fill-your-sockets"  campaigns  are  now  on  and 
meeting  with  satisfactory  success.  Where  dealers  have 
employed  Boy  Scouts  to  make  a  house-to-house  canvass  the 
returns  have  been  good. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Wire  Comtiany  Purchases 
New  Plant 

The  Acorn  Insulated  Wire  Company, 
73  Richards  Street,  Brooklyn,  N.  Y., 
has  acquired  the  plant  of  the  Davis  Oil 
Company  on  Ninth  Street,  extending  to 
the  Gowanus  Basin  bulkhead,  for  a  new 
plant  for  the  manufacture  of  insulated 
wire  and  other  products.  The  property 
is  146  ft.  X  380  ft.,  improved  with  five- 
story  buildings,  and  has  been  held  at 
about  $150,000. 


Technical  Book  Publisher  Moves 
to  New  Quarters 

The  McGraw-Hill  Book  Company  has 
just  removed  from  its  old  quarters  at 
239  West  Thirty-ninth  Street,  New 
York  City,  to  370  Seventh  Avenue.  The 
company  occupies  the  entire  tenth  floor 
of  the  new  Penn  Terminal  Building, 
extending  from  Thirtieth  to  Thirty-first 
Street,  with  floor  space  of  20,000  sq.ft. 
This  is  the  third  home  of  the  book 
company  since  its  organization  in  1909, 
the  two  former  homes  having  been  in 
diff"erent  spaces  of  the  Thirty-ninth 
Street  building. 


New  York  Jobber  Opens  New 
Branch 

The  Royal-Eastern  Electrical  Supply 
Company,  114-116  West  Twenty-seventh 
Street,  New  York  City,  distribvter  of 
General  Electric  Company's  products, 
announces  the  opening  of  another  new 
branch  house,  this  one  at  382  Jackson 
Avenue,  Long  Island  City,  where  a  com- 
plete line  of  electrical  supplies  and 
"Edison  Mazda"  lamps  will  be  cai'ried. 
The  building  is  25  ft.  x  100  ft.  and  is 
of  one-story-and-basement  construction. 
The  change  took  place  Feb.  1,  with 
George  Young  in  charge. 


Westinghouse  Forms  Illuminating 
Engineering  Bureau 

A  new  branch  of  technical  service, 
the  illuminating  engineering  bureau  of 
the  Westinghouse  companies,  has  re- 
cently been  created  to  assist  Westing- 
house interests  and  their  field  repre- 
sentatives in  the  application  and  sale 
of  lamps,  industrial  lighting  fixtures 
and  lighting  appliances.  The  work  of 
the  bureau  will  embrace  the  prepara- 
tion of  complete  specifications  on  indus- 
trial, commercial,  residential  and  street 
lighting,  the  preparation  of  technical 
articles  and  lectures,  the  testing  and 
development  of  new  accessories  and  the 
co-operative  activities  of  engineering 
societies. 


District  illuminating  engineers  and 
lighting  specialists  have  been  appointed 
to  work  with  the  company's  lighting 
salesmen.  Headquarters  of  the  bureau 
will  be  located  at  the  lamp  company's 
works  in  Bloomfield,  N.  J.,  under  the 
general  supervision  of  the  lighting 
service  department  of  the  lamp  com- 
pany. A  branch  will  be  established  at 
the  George  Cutter  works  of  the  West- 
inghouse Electric  &  Manufacturing 
Company  in  South  Bend,  Ind.  S.  G. 
Hibben  at  Bloomfield  will  direct  the 
general  operations  of  the  lamp  company 
district  engineers  and  the  bureau,  while 
C.  J.  Stahl  in  South  Bend  will  direct 
the  Cutter  specialists. 


General  Electric  Reduces  Wages 

In  line  with  the  tendency  of  readjust- 
ments in  wage  scales  to  become  more 
prevalent  throughout  industry  as  a 
whole,  the  General  Electric  Company 
has  made  downwai'd  revisions  in  the 
pay  of  day  workers  in  its  Schenectady 
works  of  10  per  cent  and  of  piece 
workers  of  15  per  cent,  eifective  Feb.  1. 
The  we3kly  bonus  will  also  be  dropped. 
Wage  adjustments  have  also  been  made 
at  the  Lynn,  Sprague  and  other  appa- 
ratus and  supply  plants  of  the  com- 
pany. 

At  the  same  time  reductions  have 
been  made  in  some  of  the  lines  of  appa- 
ratus and  supplies  manufactured  by 
the  company. 

Western  Appliance  Building  New 
Plant 

The  new  factory  of  the  Western  Ap- 
pliance Manufacturing  Company,  which 
will  be  located  at  5623  Duwamish  Ave- 
nue, Seattle,  Wash.,  is  well  under  way 
and  its  completion  is  expected  very 
shortly.  It  will  embrace  10,000  sq.ft. 
of  floor  space  and  will  be  modern  in 
every  respect,  the  daylight  feature 
especially  being  stressed.  In  the  one 
and  one-half  stories,  in  addition  to 
space  for  manufacturing  500  "Mercer" 
ironing  machines  a  month,  there  will  be 
a  gymnasium  and  a  swimming  pool. 

Insulator  Manufacturer  Doubles 
Capacity 

The  Jeffery-Dewitt  Insulator  Com- 
pany, Huntington,  W.  Va.,  has  just  put 
into  operation  a  new  kiln  which  with 
its  supporting  accessories  will  double 
the  insulator  capacity  of  the  plant.  In 
addition,  in  ordar  to  have  a  continuous 
source  of  raw  material  and  to  be  inde- 
pendent of  the  market  for  feldspar,  the 
company  has  purchased  its  own  feld- 
spar mine. 


Fan  Manufacturer  Occupies  New 
Office  Building 

Removal  is  announced  of  the  execu- 
tive offices  of  the  Robbins  &  Myers 
Company,  Springfield,  Ohio,  from  plant 
one  to  a  new  concrete  and  steel  build- 
ing. This  has  a  total  of  42,000  sq.ft. 
of  floor  space  embraced  in  its  four  floors 
and  houses  about  300  people,  taking  in 
the  purchasing,  cost,  mailing,  tele- 
phone, fan  and  motor  sales,  adv"ertising, 
factory  auditing  and  accounting  de- 
partments and  the  general  officers. 


Philadelphia  Jobber  Expands 
Facilities 

The  Schimmel  Electric  Supply  Com- 
pany, now  at  318  Market  Street,  Phila- 
delphia, has  purchased  the  building  at 
526  Arch  Street.  It  is  a  six-story  build- 
ing, 30  ft.  X  200  ft.,  and  together  with 
the  basement  has  a  floor  space  of  42,000 
sq.ft.  After  extensive  alterations  the 
building  will  be  equipped  as  a  wholesale 
electrical  supply  house,  with  all  the 
modern  facilities  to  take  care  of  the 
expansion  of  the  company,  according  to 
Mr.  Schimmel,  who  states  his  belief  that 
the  business  world  is  rapidly  readjust- 
ing itself  and  that  a  wave  of  prosperity 
is  on  the  way. 


New  Name  for  Power-Plant- 
Equipment  Representative 

The  Great  Western  Contracting  Com- 
pany, Kansas  City,  Mo.,  has  changed 
its  name  to  the  Rawlings  Industrial 
Equipment  Company.  The  company  is 
sales  engineer  for  manufacturers  of 
power-plant  machinery,  representing 
the  Conveyors'  Corporation  of  America, 
the  Springfield  Boiler  Company  and  the 
Cooling  Tower  Company. 


Atlas  Valve  Acquires  Automatic 
Pump  Governor  Rights 

An  announcement  from  the  Atlas 
Valve  Company,  282  South  Street,  New- 
ark, N.  J.,  is  to  the  effect  that  the  com- 
pany has  acquired  by  purchase  from  the 
Ideal  Automatic  Manufacturing  Com- 
pany the  sole  patents  and  rights  to 
manufacture  the  Ideal  automatic  pump 
governor.  This  rounds  out  the  com- 
pany's line  of  valves,  pump  governors, 
regulators,  etc. 


San  Francisco  Electrical  Jobber 
Changes  Ownership 

The  Fobes  Supply  Company  of  San 
Francisco  has  purchased  the  Holabird 
Electric  Company  of  that  city,  and  the 
consolidated  organization  will  continue 
under  the  name  of  the  Fobes  Supply 
Company.  The  Fobes  company  has 
also  establishments  in  Portland,  Ore., 
and  Seattle,  Wash.  The  San  Francisco 
organization  will  be  a  separate  corpo- 
ration, although  F.  N.  Averill  is  presi- 
dent of  all  the  three  companies.  R.  S. 
Holterman,  formerly  sales  manager  of 
the  Holabird  Electric  Company,  has 
been  appointed  manager  of  the  new  or- 
f-anization,  with  headquarters  at  523 
Mission  Street,  San  Francisco. 
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Heating  Equipment  Production 
Changes  Hands 

The  Dalton- Marsh  Company,  Danvers, 
Mass.,  has  been  orRanized  to  continue 
the  business  formerly  conducted  under 
the  name  of  the  William  H.  Dalton  Com- 
pany, manufacturer  of  specialized  elec- 
tric heating  equipment,  Salem,  Mass. 


Material  Handling  Developments 

The  Conant  Machine  Company.  Con- 
cord Junction,  Mass.,  manufacturer  of 
motor-driven  coal  loaders,  has  estab- 
lished a  selling  an-angement  with  the 
Fairbanks  Company  for  the  marketing 
of  its  machines.  The  Conant  company 
is  about  to  issue  a  new  catalog  and  is 
now  developing  a  new  line  of  screening 
and  elevating  plants  for  gravel  and 
crushed  stone  service,  with  electric 
drive. 


St.  Louis  Brass  Expands 

The  St.  Louis  Brass  Company,  St. 
Louis,  Mo.,  manufacturer  of  "Brasco- 
lite"  lighting  equipment,  has  announced 
the  completion  of  a  new  factory.  The 
new  building  adjoins  the  old  factory 
on  Washington  Avenue  near  Jefferson 
Avenue  and  has  a  floor  area  of  75,000 
sq.ft.,  giving  the  company  a  total  fac- 
tory space  of  125,000  sq.ft.  The  struc- 
ture just  completed  is  five  stories  high 
and  is  built  of  concrete,  brick  and  steel. 
It  is  the  third  addition  to  be  made  since 
the  incorporation  of  the  company  in 
1902,  almost  all  the  factory  space  at 
present  being  devoted  to  the  manufac- 
ture of  lighting  units  and  equipment. 


The  Electric  Service  Supplies  Com- 
pany, Seventeenth  and  Cambria  Streets, 
Philadelphia,  has  acquired  property 
near  its  present  plant  which  will  be 
used   later  for   extensions. 

The  Black  &  Decker  Manufacturing 
Company,  Towson  Heights,  Baltimore, 
Md.,  announces  the  opening  of  a  new 
branch  office  and  service  station  at  75 
Fremont  Street,  San  Francisco.  This 
office  will  have  jurisdiction  over  the 
entire  Pacific  Coast  territory  and  will 
be  in  charge  of  M.  A.  Johnson.  At 
this  address  there  will  be  a  complete 
stock  of  parts  carried  and  a  factory- 
trained  mechanic  will   be  on  hand. 

The  Ambrevo  Electric  Company,  Chi- 
cago, manufacturer  of  electrical  special- 
ties, has  filed  notice  of  increase  in  cap- 
ital stock  from   $20,000  to  .|150,000. 

The  J.  J.  Ro-ss  Engineering  Com- 
pany, 1006  Lamed  Street,  East  Detroit, 
Mich.,  manufacturer  of  battery-charg- 
ing apparatus,   is  enlarging  its   plant. 

The  Edward  R.  Ladew  Company, 
Inc.,  New  York  City,  tanner  and 
leather-belt  manufacturer,  has  closed 
its  sales  office  at  Charlotte,  N.  C,  and 
has  transferred  its  Southern  headquar- 
ters to  95  South  Forsyth  Street,  At- 
lanta, Ga.  An  ample  stock  of  belting 
and  leather  specialties  will   be   carried. 

The  Watson  Elevator  Company,  407 
West  Thirty-sixth  Street,  New  York 
City,  has  leased  the  adjoining  building, 
which  it  will  use  for  proposed  exten- 
sions. 


The     R.     W.     Lillie     Corporation,     30 

Church  Street,  New  York  City,  has 
taken  on  representation  of  the  line  of 
externally  operated  switches  manufac- 
tured by  the  Wadsworth  Electric  & 
Manufacturing  Company,  Covington, 
Ky.,  for  the  territory  covered  by  the 
Atlantic  seaboard. 

The  Majestic  Electric  Development 
Company,  San  Francisco,  at  its  annual 
stockholders'  meeting  on  Jan.  15  re- 
elected the  former  directors,  and  the 
board  of  directors  subsequently  re- 
elected the  previous  officers  of  the  com- 
pany. 

A.  H.  Lyons  &  Company,  Stephen 
Girard  Building,  Philadelphia,  has  been 
reorganized  under  the  name  of  the 
Lyons  Storage  Battery  Company,  Inc. 

The  Apex  Electrical  Distributing 
Company,  Cleveland,  has  removed  its 
Atlanta  (Ga.)  office  from  the  Candler 
Annex  Building  to  the  Walton  Building. 

The  Burke  Electric  Company,  Erie, 
Pa.,  contemplates  erecting  an  addition 
to  its  plant  to  cost  about  ?28,000. 

The  Continental  Radio  &  Electric 
Company,  6  Warren  Street,  New  York 
City,  is  considering  increasing  its  capi- 
tal stock  from   $30,000   to  $60,000. 

The  American  Insulated  Wire  & 
Cable  Company,  Chicago,  has  recently 
purchased  a  one-story  building  at 
Twenty-second  and  Fisk  Streets,  con- 
taining 40,000  sq.ft.,  which  will  be 
remodeled  and  used  as  a  copper-wire 
rod  mill.  New  equipment  to  cost  about 
$200,000  will  be  installed. 

Beardslee  Chandelier  Manufacturing 
Company,  216  South  Jefferson  Street, 
Chicago,  held  its  annual  dinner  at  the 
La  Salle  Hotel  Jan.  5,  which  was  at- 
tended by  the  officers  and  directors. 
Each  department  in  the  office  and  fac- 
tory was  also  represented  by  at  least 
one  employee,  those  present  numbering 
forty-six.  W.  R.  Abbott,  vice-presi- 
dent of  the  Illinois  Bell  Telephone  Com- 
pany and  a  director  of  the  Beardslee 
company,  gave  an  address. 

The  Electro  Service  Company,  Mari- 
etta, Ga.,  manufacturer  of  surge  ar- 
resters, has  recently  appointed  the  fol- 
lowing sales  representatives:  The  R. 
W.  Lillie  Corporation,  176  Federal 
Street,  Boston,  and  30  Church  Street, 
New  York  City,  to  cover  the  territory 
in  New  England  and  the  upper  part  of 
New  York  State;  the  W.  D.  Hendry 
Company,  Hoge  Building,  Seattle,  to 
represent  the  company  in  the  States 
of  Washington  and  Oregon,  British 
Columbia  and  Alaska;  Jones  &  Hitchin, 
Lonja  del  Comercio  216,  Havana,  Cuba. 

The  Independent  Wireless  Telegraph 
Company,  42  Broadway,  New  York  City, 
has  increased  its  capital  stock  to  $500,- 
000. 

The  Electric  Storage  Battery  Com- 
pany, Allegheny  and  Nineteenth  Streets, 
Philadelphia,  has  filed  plans  for  the 
construction  of  a  two-story  building  to 
be  used  for  welfare  work  for  employes. 

The  American  Steel  &  Wire  Com- 
pany, Chicago,  is  planning  to  build  a 
three-story  addition  to  its  plant  in  Wor- 
cester,  to   cost   about   $150,000. 


William  S.  Higbie,  electrical  engineer, 
114  Liberty  Street,  New  York  City,  has 
established  an  inspection  and  purchas- 
ing service  for  buyers  of  power  equip- 
ment, with  offices  at  the  above  address. 
Mr.  Higbie  was  formerly  with  the  Chile 
Exploration  Company,  New  York  City. 

Market  Data  Book  and  Directory. — 
"Grain's  Market  Data  Book  and  Direc- 
tory of  Class,  Trade  and  Technical 
Publications"  is  the  title  of  a  reference 
book  for  advertisers  published  by  G.  D. 
Grain,  Jr.,  417  South  Dearborn  Street, 
Chicago.  This  is  an  annual  reference 
book  and  contains  the  basic  informa- 
tion regarding  each  trade,  industry  and 
profession.  It  also  includes  the  field 
covered,  the  publications  and  closing 
dates,  the  type-page  size  and  circulation. 

The  Alloy  Metal  Wire  Company,  154 
Nassau  Street,  New  York  City,  has  filed 
notice  of  increase  in  capital  stock  from . 
$100,000  to  $200,000. 

The  Troy  Electrical  Company,  Tioy, 
N.  Y.,  has  filed  notice  of  increase  in 
capital  stock  from  $10,000  to  $30,000. 

The  Porter  Electric  Company.  LUica, 
N.  Y.,  has  filed  notice  of  increase  in 
capital  stock  from  $20,000  to  $100,000. 

The  Instantaneous  Electric  Heater 
Corporation,  Root  Building,  Buffalo,  re- 
cently organized  with  a  capital  stock  of 
$500,000  to  manufacture  electric  heat- 
ing devices,  has  plans  under  way  for 
the  erection  of  a  new  plant,  which  will 
be  equipped  for  a  capacity  of  about  500 
heaters  per  day.  Arrangements  have 
been  made  for  a  stock  issue  of  $200,000, 
the  proceeds  to  be  used  for  construction 
of  the  proposed  plant. 

The  Ajax  Electric  Specialty  Com- 
pany, St.  Louis,  Mo.,  has  recently  ap- 
pointed nine  sales  representatives  to 
distribute  its  products  throughout  the 
country,  as  follows:  Clarence  P.  Denny, 
524  First  Avenue,  South  Seattle,  Wash., 
will  cover  the  territory  in  the  States  ■ 
of  Washington  and  Oregon;  A.  C.  Rid- 
dell,  Higgins  Building,  Los  Angeles, 
and  Marvin  Building  San  Francisco, 
will  cover  California,  Nevada,  Arizona, 
New  Mexico  and  the  city  of  El  Paso, 
Tex.;  the  Riser,  Ackermann,  Gardner 
Company,  Salt  Lake  City,  will  repre- 
sent the  company  in  Utah,  Idaho,  Mon- 
tana and  Wyoming;  the  Kirtz-Bruhni 
Company,  Liberty  Building,  Buffalo, 
will  cover  New  York  State  exclusive 
of  New  York  City,  the  western  part  of 
Pennsylvania  and  the  State  of  Ohio, 
exclusive  of  Cincinnati;  the  Electrical 
Sales  Company,  Kenyon  Building,  Louis- 
ville, Ky.,  will  represent  the  company 
in  Cincinnati  and  Louisville;  the  F.  W. 
Oettinger  Corporation,  Gi-and  Central 
Palace,  New  York  City,  will  have 
charge  of  Philadelphia,  Baltimore, 
Washington,  D.  C,  and  the  New  Eng- 
land States;  O.  T.  Jenkins,  414  Dallas 
County  Bank  Building,  Dallas,  will 
handle  Oklahoma,  Texas,  New  Mexico 
and  Shreveport,  La.;  Walter  Ehamm, 
Hall  Building,  Kansas  City,  Mo.,  will 
have  charge  of  Kansas,  western  Mis- 
souri, Iowa  and  Nebraska;  J.  A.  Jacob- 
sen,  17  North  Wabash  Avenue,  Chicago, 
will  represent  the  company  in  Chicago, 
northern  Indiana  and  Wisconsin. 
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Foreign  Trade  Notes 


ELECTRICAL  SECTION,  CANADIAN 
MANUFACTURERS'  ASSOCIATION. 
MONTREAL. — An  electrical  manufacturers' 
section  o£  the  Montreal  branch  of  the  Cana- 
dian Manufacturers'  Association  was  formed 
on  Jan.  5  at  a  meeting  in  Montreal.  The 
section  is  to  consist  of  members  engaged 
in  the  manufacture  of  electrical  apparatus 
and  equipment,  at  present  members  of  the 
association,  and  such  other  nranufacturers 
of  electrical  apparatus  and  equipment  as  in 
the  future  may  become  members  of  the 
association.  M.  K.  Pike,  sales  manager  of 
the  Northern  Electric  Company,  was  elected 
chairman  of  the  section,  and  R.  Moncel,  of 
the  Devoe  Electric  Switch  Company,  vice- 
chairman. 

THE  MINIMAX  ELECTRIC  &  MANU- 
TURING  COMPANY,  99  Bernard  Lane. 
Maisonneuve,  Quebec,  Canada,  has  re- 
cently established  a  plant  for  the  manufac- 
ture of  high-power  storage  batteries  for 
all  purposes.  The  business  is  under  the 
management  of  W.  F.  Cleaver,  who  has 
been  connected  with  the  industi'y  for  many 
years. 

THE  EUGENE  F.  PHILLIPS  ELEC- 
TRICAL WORKS.  LTD.,  Montreal.  Canada, 
announces  it  ^vill  begin  work  at  once  on  the 
construction  of  a  copper-rod  rolling  mill 
to  have  a  daily  capacity  of  100  tons.  The 
plans  provide  for  an  extension  for  the 
rolling  of  copper  sheets  and  the  drawing 
of  copper  tubes  as  well  a.s  for  the  erection 
of  a  small  refinery  to  take  care  of  the  cop- 
per scrap  from  the  mill  and  also  from  a 
large  wire  and  cable  factory  of  the  com- 
pany. For  the  pre.sent  the  company  will 
import  electrolytio  copper  wire  bars. 

VICKERS.  LTD..  London.  England,  is 
opening  a  new  sales  office  in  Montreal, 
Canada,  in  charge  of  R.  S.  Griffiths,  for- 
merly of  Barrow-in-Furness.  England,  who 
will  have  charge  of  the  sale  of  Vickers' 
hydraulic  turbines  and  governors,  oil  en- 
gines, etc.,  in  Canada.  These  engines  are 
manufactured  in  sizes  from  '2i  hp.  to  450  hp., 
for  both  industrial  and  marine  installations. 
Mr.  Griffiths'  temporary  headquarters  will 
be   at  the  Place   Viger  Hotel,   Montreal. 

THE  BLACK  &  DECKER  MANUFAC- 
TURING COMPANY,  Towson  Heights. 
Baltimore,  Md.,  has  made  arrangements 
with  A.  J.  Hopkins,  formerly  with  the 
Canadian  Fairbanks-Morse  Company  and 
ex-chairman  of  the  Canadian  auxiliary  of 
the  Automotive  Equipment  Association,  to 
act  as  its  Canadian  representative.  Mr. 
Hopkins'  headquarters  are  at  392  St.  James 
Street,   Montreal. 

OPPORTUNITY  FOR  AMERICAN 
ELECTRICAL  MANUFACTURERS  I  N 
FRANCE.  —  According  to  J.  A.  M.  de 
Sanchez,  director  of  the  economic  division 
of  the  French  commission  in  the  United 
States,  a  great  opportunity  exists  for  the 
American  electrical  goods  manufacturer 
who  wishes  to  export  his  products  to 
France.  This  condition  has  been  brought 
about  by  the  recent  efforts  of  the  French 
government  to  develop  water  power  through- 
out France,  with  the  twofold  object  of 
conserving  coal  and  supplying  a  cheap  and 
permanent  source  of  power.  American 
goods,  however,  he  declared,  must  be  of  the 
highest  caliber  and  must  be  sold  on  a 
libei'al  payment  basis. 

GERMAN  COMPANIES  CONSOLIDATE. 
— Among  the  many  consolidations  reported 
to  have  taken  place  in  Germany  is  a  work- 
ing agreement  between  the  Vereini.gte 
Lausitzer  Glaswerke  and  the  Siemens  & 
Halske  Electi'icitats-Gesellschaft  for  the 
manufacture  of  electric  bulbs.  The  glass 
works   was   taken   at   750   marks  per   share. 

INCREASE  IN  DEMAND  FOR  ELEC- 
TRICAL EQUIPMENT  IN  GUATEMALA. 
— Herndon  W.  Goforth.  American  Vice- 
consul  at  Guatemala  City,  reports  that  an 
increase  in  demand  for  electrical  equipment 
of  all  kinds  has  been  noticeable  since 
April.  1920.  Both  electric  generating  plants 
in  Guatemala  City  are  being  enlarged  and 
the  generating  capacity  increased  by  about 
50  per  cent,  which  will  be  available  early 
in  1921.  As  soon  as  this  additional  power 
is  added  to  the  service  a  further  increase 
in  demand  for  electrical  equipment  is  ex- 
pected. 


Commerce,  Washington,   by  mentioning  the 
number. 

A  firm  of  commission  agents  in  India 
(No.  34,350)  desires  to  get  in  touch  with 
American  firms  tor  the  importation  of  elec- 
trical goods,  etc. 

A  commercial  agent  in  Spain  (No.  31.351) 
desires  to  secure  the  representation  of  firms 
for  the  advertising  and  organizing  of  sales 
oflSces  for  the  sale  of  electric  motors,  cook- 
ing ranges  and  labor-saving  devices  of  all 
kinds. 

The  engineer  of  a  municipality  in  India 
(No.  34,378)  desires  to  purchase  three  elec- 
tric elevators  for  use  in  public  buildings. 

A  mercantile  firm  in  Spain  (No.  34.333) 
desires  to  secure  an  agency  and  to  purchase 
on  its  own  account  electrolytic  copper  wire 
from  1  mm.  to  9  mm.  dish-washing  ma- 
chines and  laundry  machines  for  family 
and  hotel  use. 

A  New  Zealand  purchasing  agent  (No. 
33,334),  who  is  at  present  in  the  United 
States,  desires  to  secure  agencies  for  elec- 
trical appliances,  including  electric  house- 
hold devices,   etc. 


New  Apparatus  and  Publications 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from   the   Bui'eau   of  Foreign   and   Domestic 


PORTABLE  LAMPS. —  Catalog  No.  69 
illustrates  the  portable  lamps  of  the  incan- 
descent Supply  Company.  636  Liberty  Ave- 
nue,  Pittsburgh. 

METERS.  —  The  Cutler-Hammer  Manu- 
facturing Company.  Milwaukee.  Wis.,  has 
issued  publication  87.5  on  the  Thomas  meter 
for  measuring  electrically  large  quantities 
of  commercial  gases  and  air. 

ELECTRIC  RIVET-HEATING  FORGE. 
— The  United  States  Electric  Company. 
New  London.  Conn.,  has  issued  bulletin  No. 
5,  on   its  electric   rivet-heating  forge. 

TRANSFORMERS.— The  Wagner  Elec- 
tric Manufacturing  Company,  St.  Louis, 
Mo.,  has  issued  bulletin,  124,  covering  its 
different  types  of  transformers. 

TRANSFORilERS.— The  Esterline  Com- 
pany, Indianapolis,  Ind.,  is  distributing  a 
four-page  leaflet  describing  its  new  portable 
multi-range  current  transformers  rated  at 
from  25  amp.  to  SOO  amp. 

BATTERY  CHARGERS.— The  Acme  Elec- 
tric &  Manufacturing  Company,  Cleveland, 
has  issued  a  folder  on  its  new  "Acme 
Chargers   for   Industrial   Vehicles." 

WASHING  MACHINES.  —  The  Voss 
Brothers  Manufacturing  Company,  Daven- 
port, Iowa,  has  issued  a  booklet  on  its  nine 
types  of  washing  machines. 

CONDULETS.  —  Crouse-Hinds  Company. 
Syracuse.  N.  Y.,  has  issued  a  folder  illus- 
trating  actual    condulet    installations. 

DIESEL  ENGINES.— The  Western  Ma- 
chinery Company.  900  North  Main  Street, 
Los  Angeles,  has  issued  a  catalog  describ- 
ing and  illustrating  the  "Western"  Diesel 
engines,  including  stationary  and  marine 
types. 

MAGNET  CONTROLLER.  —  The  Ohio 
Electric  &  Controller  Company.  Cleveland, 
is  distributing  a  circular  describing  its  new 
"Ohio"  two-unit  magnet  switch  magnet  con- 
troller. 

CIRCUIT  BRE.\KER.— The  new  U-Re- 
Lite  circuit  breaker  in  capacities  up  to  60 
amp.  is  described  in  a  bulletin  of  the  Cut- 
ter  Company,    Philadelphia,    Pa, 

APPARATUS  FOR  ELECTROMETRIC 
DETERMINATIONS.  —  The  Pyroelectric 
Instrument  Company,  636-640  East  State 
Street,  Trenton,  N.  J.,  has  Lssued  bulletin 
C-18,  describing  its  apparatus  for  electro- 
metric  and  colorimetric  determinations  of 
hydrogen   ion   concentrations. 

BLOWERS. — The  Electric  Blower  Com- 
pany, 352  Atlantic  Avenue,  Boston,  is  dis- 
tributing a  six-page  leaflet  describing  its 
different  types  of  "Marvel"  electric  blow- 
ers,  rivet  forges,   ventilating   fans.   etc. 

MOTORS.  —  The  Mechanical  Appliance 
Company.  .Milwaukee,  has  issued  bulletin 
401,  describing  the  Watson  direct-current 
motors,  and  bulletin  402,  covering  the  Wat- 
son  alternating-current  motors. 

METAL.— "Monel  Metal"  is  the  title  of 
a  twenty-eight-page  booklet  published  by 
the  International  Nickel  Company,  43 
Exchange  Place,   New   York   City. 

INDUSTRIAL  TRUCKS.  —  The  Elwell- 
Parker  Electric  Company,  Cleveland,  is 
distributing  two  four-page  leaflets,  one  de- 
scribing electric  trucks  for  use  in  paper 
mills  and  the  other- its  jnalleahle-iron  pot 
truck. 


FOUNDRY  LADLES.  —  The  Whiting 
Corporation,  Harvey,  111.,  has  issued  catalog 
No.  156.  superseding  No.  147,  covering  its 
foimdry  ladles. 


New  Incorporations 


THE  MID-ST.\TE  MANUFACTURING 
COMPANY.  Oklahoma  City.  Okla..  has  been 
incorporated  l).v  A.  F.  Rueb,  Oklahoma 
City;  M.  J.  O'Connor  and  Ray  Ransel  both 
of  Edmonds.  Okla.  The  company  is  capi- 
talized at   $16,000. 

THE  E.  M.  FAY  ELECTRICAL  COM- 
P.\NY.  INC..  Worcester.  Mass..  has  been 
incorporated  by  E.  Miller  Fay.  10  Morning- 
side  Road,  R.  H.  Fay  and  W.  H.  Stanton 
to  manufacture  electrical  appliances  and 
equipment.  The  company  is  capitalized  at 
$100,000. 

THE  METROPOLITAN  ELECTRIC 
SERVICE  COMPANY.  Oklahoma  City, 
Okla..  has  been  incorporated  with  a  capital 
stock  of  $50,000  to  manufacture  electrical 
equipment.  The  iTicorporators  are:  Walter 
Hawkins.   T.   N.    Wells  and   Cody   Fowler. 

THE  ROCHESTER  ELECTRIC  SUN 
SIC.VS,  INC.,  Rochester,  N.  Y.,  has  bi-eii 
ch;iitii-ed  with  a  capital  stock  of  $40,000 
by  B.  Jl.  Olcott,  H.  D.  Gardiner  and  V.  H. 
Clymer.  Syracuse.  The  company  proposes 
to  manufuctuie  electrically  operated  display 
Signs. 

THE  C.  &  D.  MANUFACTURING  COM- 
PANY. DETROIT,  has  been  incorporated 
by  A.  B.  Eggert,  Ray  J.  Corrigan.  59  Glcn- 
dale  Avenue ;  G.  T.  DuBois  and  others. 
The  company  is  capitalized  at  $50,000  and 
proposes  to  manufacture  washing  machines 
and  other  kinds  of  mechanical  laundry 
equipment. 

THE  KNIGHT  -  CHASE  COMPANY, 
Boston,  Mass.,  has  been  incorporated  with 
f-^S^^?;*^^  ■■''°<=k  of  $20,000  by  John  Knight. 
100  Queensbury  Street,  and  others.  The 
company  proposes  to  manufacture  electrio 
flashmg  devices  and  other  electrical  appli- 
ances. 

G.  E.  BLISS,  INC,  Maiden,  Mass..  has 
been  meorporated  by  G.  E.  Bliss.  Lewis  J. 
Sage  and  Cliester  T.  Bliss.  80  Florence 
&,-'"n.V„  ''"'?''  company  is  capitalized  at 
Jlii.ooo  .ind  proposes  to  manufactui-e  elec- 
tric  heating  appliances. 

THE  YARMOUTH  ELECTRIC  COM- 
PANY. Augusta.  Me.,  has  been  chartered 
with  a  capital  stock  of  $25,000  to  manu- 
tacture  and  deal  in  electrical  products  The 
incorporators  are  Harold  D.  Jennings, 
Walter  S.  Wyman  and  E.  A.  Ballantyne 

TXTn"'y^^^,^'^^°  ELECTRIC  SUN  SIGNS. 
INC.  Buffalo,  has  been  incorporated  by 
B  M.  Alcott.  H.  D.  Gardner  and  V  H 
Llymer,  .Syracuse,  N.  Y.  The  company  is 
capitalized  at  $45,000  and  proposes'  to 
manufacture  electrically  operated  outdoor 
display  signs. 

THE  KAHN  HOLD-UP  &  BURGLAR 
ALARM  CORPORATION.  New  York  City 
has  been  int-orporated  by  M.  Hirschmani 
M  and  B.  G.  Kahn,  113  East  Twentv-fouith 
«inn  Ann  ^¥  company  is  capitalized  at 
$10O,(J00  and  proposes  to  manufacture  elec- 
trically operated  alarm  systems  and  equip- 
ment. 

NORRIS  BROTHERS,  INC.,  Robinson. 
111.,  has  been  incorporated  with  a  capital 
stock  of  $2.i0.000  to  manufacture  machinery 
and  parts,  electrical  appliances,  etc.  The 
incorporators  are  Daniel  E.,  Frank  H.  and 
Paul  E.   Norris. 

THE  UNIVERSAL  LAMP  COMPANY 
329  Plymouth  Court.  Chicago,  has  been 
incorporated  by  Roderick  H.  O'Connor, 
Uilham  H.  Gallaher  and  Charles  J 
?,Vn'?n°''-  '^^^  company  is  capitalized  at 
jloO.OOO  to  manufacture  electric  lighting 
equipment,  attachments  and  parts. 

THE  RENFRO-SMITH  COMPANY  New 
York  City,  has  been  incorporated  by 'h.  S. 
Smith,  J.  F.  Renfro  and  S.  M.  Cohen.  183  4 
Broadway  to  manufacture  motors  and  elec- 
trical products.  The  company  is  capitalized 
at   $15,000. 

THE  MORRIS  MANUFACTURING  COM- 
PANY. Philadelphia,  has  been  incorporated 
by  F.  R.  Hassell.  J.  Vernon  Pimm  and 
E.  M.  MacFaiiand.  The  company  is  capi- 
talized at  $100,000  and  proposes  to  manu- 
facture electric  lamps  and  kindred  spe- 
cialties. 

THE  UNITED  GAS  &  ELECTRICAL 
ENGINEERING  COMPANY.  700  West 
Baltimore  Street.  Baltimore,  has  been  in- 
corporated by  Philip  Raun.  Solomon  Berko- 
wich  and  Jesse  Fine.  The  company  Is 
capitalized  at  $100,000  and  proposes  to 
manufacture  lamps,  elettric  and  gas  fix- 
tures,  etc. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Jan.  11,  1921) 

1.365,269.  Machinb-Switchinq  Tklei'Honk- 
ExcHANGE  System  ;  Lipa  Polinkowsky, 
N.  Y.  App.  filed  Feb.  6,  1919.  Full  auto- 
matic. 

1  365  270.      Telephone-Exchange   System  ; 

'Lipa  Polinkow.=;ky.  New  York,  N.  Y.    .\L>P- 

filed    May    2,    1919.      Machine    sw.tchmg. 

1.365,285.  Brush  Holder  for  Maonetic 
Chucks;  Frank  L.  Simmons.  AVoon- 
socket.  R.  I.  App.  filed  Jan.  6.  1919. 
Contact   members   are   covered. 

1  365  292.  Method  of  Making  Condensers; 
'  Phillips    Thomas,     Edgewood     Park.    Pa. 
App.  filed  April  18,  1919. 

1,365,302.  Direct-Current  Motor;  James 
Burke,  Erie,  Pa.  App.  filed  March  li, 
1917.     For  drills,  etc. 

1.365,305.  System  of  Electrical  Distri- 
bution ;  William  A.  Darrah,  W  ilkmsburg. 
Pa.  App.  filed  June  11,  1915.  Electro- 
motive forces  of  constant  value  contin- 
uously impressed  upon  translating  de- 
vices. 

1  365.311.  Alternating-Current  Welding 
System  ;  Otto  H.  Eschliolz.  Wilkinsburg, 
Pa.  App.  filed  June  25,  1919.  No  mov;ng 
parts. 

1.365.316.  System  op  Control  ;  Arthur  J. 
Hall,  Wilkinsburg,  Pa.  App.  filed  Oct.  3. 
1917.  Automatic  control  of  electric  rail- 
way vehicle. 

1365.317.  System  of  Control;  Arthur  J. 
Hall  Pittsburgh,  Pa.  App.  filed  Feb.  25. 
1919.      Control  of  plurality  of  motors. 

I  365  322.       Control    System  :     Henry     D. 
'  James.    Edgewood    Park.    Pa.      App.    filed 
Dec.    2,    1918.      Motor    starter    and    con- 
troller. 

1,365,323.  Control  System  ;  Henry  D. 
James,  Edgewood  Park,  Pa.  App.  filed 
May  12,  1919.  For  controlling  excitation 
during  acceleration. 

1365,325.  Control  Apparatus;  Howard 
H.  Johnston,  Edgewood  Park,  Pa.  App. 
filed  March  7,  1919.  For  preventing  ra.p.id 
movement  of  drum  controller. 

1365.331.  Electric  Resistance  Element; 
Leon  McCuUoch,  Wilkinsburg,  Pa.  App. 
filed   June   8,   1916.      Coated    resistors. 

1,365,332.  Electromagnet;  Benjamin  Mc- 
Innerney,  Council  Bluffs.  Iowa.  App. 
filed  March   28,    1917.      Noise  reduced. 

1,365,421.  Control  Apparatus;  Thomas  C. 
MacKau,  Pittsburgh,  Pa.  App.  filed  June 
9.  1919.  Liquid-rheostat  resistance  varied 
by  bubbles  of  air. 

1.365,425.  Soundproof  Shield;  Walter  A. 
Shewhart.  Biooklyn,  N.  Y.  App.  filed 
Dec.  26,  1919.     Telephone. 

1.365.441.  Series-Multiple  Control;  Ern- 
est F.  W.  Alexanderson,  Schenectady, 
N.  Y.  App.  filed  Feb.  10,  1917.  Opera- 
tion of  polyphase  motors  on  single  phase. 

1,365,465.  Cable  for  Thermo-Electric 
Circuits  o:-  Grain  Tanks;  Leonard  H. 
Des  Isles,  Chicago,  111.  App.  filed  July 
24,  1918.  Means  for  forming  dead  air 
spaces. 

1,365.470.  Wave  Distribution  ;  Henry  C. 
Egerton,  Passaic.  N.  J.  App.  filed  July 
26,  1917.  Transmitting  identical  messages 
through   a   plurality   of  media. 

1.365,481.  Resistance  Device;  Emery  G. 
Gilson,  Schcndtady.  N.  Y.  App.  filoi 
April  23,  1920.  With  marked  negative 
thermal   coefilt  lent  of  resistance. 

1,365,491.  Electric  Contact  Device;  Julius 
F.  G.  P.  Harmann,  Copenhagen,  Den- 
mark. App.  filed  April  20,  1920.  For 
interrupters,  commutators,  regulating  re- 
sistances, etc. 

1,365.502.  Prevention  of  Objectionable 
Voltage  Fluctuations  on  Distributing 
Systems  :  Arthur  F.  Knight.  Schenectady, 
N.  Y.  App.  filed  Oct.  6.  1917.  When 
putting  load  on  or  off. 

1,365,505.  Automatic  Regulating  System; 
Willcm  C.  Korthals-Altes.  Schenectady. 
N.  Y.  App.  filed  April  18,  1918.  Motor 
controls  excitation  of  dynamo  by  counter 
electromotive    force. 


1.365.519.  Klkotric  Edge  Heel  and  Shank 
Setter  ;  William  Lutes.  San  Antonio, 
Tex.  App.  filed  Aug.  4.  1920.  Applied 
upon   ordinary  shoe   machinery. 

1.365.544.  Car-Lighting  System;  Harry 
D.  Rohman,  New  York.  N.  Y.  App.  filed 
Oct.   1.   1918.      For  railway. 

1.365.545.  Lighting  SYSTfiM ;  Harry  D. 
Rohman,  New  York.  N.  Y.  App.  filed 
Oct  1,  1918.  Lighting  and  heating  rail- 
way  v-ehicles. 

1,365,554.  Radiant  Heating  Unit:  Milton 
H.  Shoenberg,  San  Francisco,  Cal.  App. 
filed  Dec.  27,  1919.  Element  has  im- 
proved shape. 

1.3G5.56G.  Automatic  Regulating  System  ; 
Louis  W.  Thompson,  Schenectady,  N.  Y. 
App.  filed  0<t.  25.  1919.  Control  by 
counter-electromotive    force. 

1.365.568.  Electromagnetic  Apparatus; 
Matthew  O.  Troy,  Pittsfleld,  Mass.  App. 
filed   Feb.  3.   1919.      Transformer  core. 

1.365.569.  Electromag.metic  Apparatus; 
Matthew  O.  Troy,  Pittsfleld,  Mass.  App. 
filed  Feb.   3.  1919.     Core  parts. 

1,365.576.  Radio-Receiving  System  ;  Will- 
iam C.  White,  Schenectady.  N.  Y.  App. 
filed  Oct.  11,  1917.  Electron  discharge 
device. 

1,365.579.  Radio  Apparatus:  Tliomas  Ap- 
pleby and  Lloyd  M.  Knoll.  Philadelphia, 
Pa.  App.  filed  June  14.  1919.  Trans- 
mitting  and    receiving   apparatus. 

1,365.585.  System  of  Control:  Ralph  E. 
Ferris,  Edgewood  Park,  Pa.  App.  filed 
July   19,   1917.      Regenerative   opeiation. 

1,365.636.  Electric  Pocket  Lamp:  Conrad 
Boltshauser,  Roschach.  Switzerland.  App. 
filed  July    6.   1920.      Improved   switch. 

1,365.638.  X-RAY  Apparatus  ;  WilHam  D. 
Coolidge,  Schenectady,  N.  Y.  App.  filed 
April  13,  1917.  For  inexperienced  opera- 
tor. 

(Issued  Jan.  18,  1921) 

15.030  (reissue).  Insulated  Support  for 
Electrical  Conductors  ;  Louis  Sti;in- 
berger,  Brooklyn.  N.  Y.  App.  filed  June 
1,  1920.  Inductance  coils  in  radio  appa- 
I'atus. 

1,365,664.  Method  of  Riveting  and  Ap- 
paratus Therefor  ;  Harry  B.  Cox,  Los 
Olivos,  Cal.  App.  filed  Oct.  8,  1917. 
Rivet  rotated  instead  of  hammered. 

1,365.691.  Phase-Converter  Balancing 
System  ;  Rudolf  E.  Hellmund.  Swissvale, 
Pa.  App.  filed  Sept.  28,  1917.  Phases 
held   in  balance. 

1,365,693.  Thermostatic  Bubolar-Alarm 
System  ;  Simon  B.  Hess,  Jamaica,  N.  Y. 
App.  filed  April  8,  1918.  For  protection 
of  banks,  stores,  etc. 

1,365.700.  Impulse-Starter  Coupling  for 
Magnetos  ;  Victor  W.  Kliesrath.  East 
Orange,  N.  J.  App.  filed  May  31.  1919. 
Spring  coupling. 

1.365.724.  Electric  Winding  Mechanism 
FOR  Spring  Motors  ;  James  J.  Phillips, 
Rochester,  N.  Y.  App.  filed  June  2,  1917. 
For  phonographs. 

1.365.725.  Meter-Testing  Switch;  Clar- 
ence D.  Piatt.  Bridgeport,  Conn.  App. 
filed  Nov.  17,  1919.  Without  interrupt- 
ing service. 

1,365,734.  Electron-Tube-Testino  Cir- 
cuits ;  Samuel  P.  Shackleton.  New  York, 
N.  r.  App.  filed  March  18.  1919.  For 
determining  current  anS  voltage  rela- 
tione. 

1,365.787.  Method  and  Apparatus  for 
Wireless  Signaling  ;  Fred  H.  Kroger, 
Brooklyn,  N.  Y.  App.  filed  Aug.  2.  I5l5. 
Quenched  spark  gap. 

1,365.801.  Battery  Apparatus  :  Irving  R. 
Solomon.  Los  Angeles,  Cal.  App.  filed 
Sept.  11.  1918.  For  replenishing  elec- 
trotype and  testing  level  and  gravity. 

1,365,814,       Recording     Lock  ;     James    W. 

Bryce.    Binghamton,    N.     Y.       App.    filed 

Aug.   18,   1919.     Registering  lock  system. 
1,365,821.     Trolley-Wheel  Guide;  Charles 

F.    Falline,   Atlanta,    Ga.      App.   filed   Oct. 

1.     1920.       Prevent    trolley    wheel     from 

jumping. 

1.365.874.  Trolley  Pole  :  Edgar  M.  Wages, 
Los  Angeles.  Cal.  App.  filed  Feb.  20, 
1918.      Will  not  leave  wire. 

1.365.875.  Electrolytic  Cell;  Louis  E. 
Ward,  Midland,  Mich.  App.  filed  Dec. 
13,   1918.      Filler-press   type. 

1,365,880.       Electrode    for    Secondary    or 

Storage  Batteries  ;  James   M.   Allen,  St. 

Louis,   Mo.     App.   filed  Dec.   1,  1919.      In 

two  sections. 
1.365,885.        Portable      Electric      Light  ; 

Bernard  Benedict.  New  York,  N.  Y'.     App. 

filed    April    30.    1919.      Cannot    be    short- 

'^ircuited   from  outside. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

TURNER.  MB. — At  a  recent  meeting  of 
the  Cliamber  of  Commerce  the  proposition 
to  extend  the  electric  lighting  system 
through  the  town  was  discussed  with  favor. 

MIDDLEBURY.  VT. — A  power  plant  of 
the  Hortonia  Power  Company.  Brandon, 
which  supplies  energy  to  Mineville.  N.  Y.. 
has  been  destroyed  by  fire.  The  loss  has 
been  estimated  at  from  $35,000  to  $125,000. 

BOSTON,  MASS. — The  Metropolitan  Dis- 
trict Commission  has  voted  to  recommend 
the  Legislature  lo  replace  gas  and  naph- 
tha lamps  with  an  electric  light  system 
on  boulevards,  parkways  and  state  reserva- 
tions. It  has  been  suggested  that  the 
energy  be  supplied  from  the  state  reser- 
voirs in  Clinton  .and  Sudbury,  where  elec- 
tricity  is   generated. 

BRIDGEPORT,  CONN.— The  Board  of 
Fire  Commissioners  plans  to  expend  $24,250 
for  the  purchase  of  underground  cables, 
alarm  bo.xes  and  hydrants. 

HARTFORD.  CONN.  —  The  Board  of 
Water  Commissioners.  Hartford.  13  hav- 
ing plans  prepared  for  the  erection  of  a 
hydro-electrio  plant  and  the  installation  of 
equipment  in  connection  with  the  new  filtra- 
tion plant  in  West  Hartford.  C.  M.  Saville. 
1020  Main  Street,  is  engineer. 

SALISBURY,  CONN.  —  The  Salisbury 
Cutlery  Handle  Company  has  ifetitioned 
the  Legislature  for  authority  to  generate 
and  distribute  electricity  in  this  town.  G.  N, 
Clark    is    president    of   the    company. 


Middle  Atlantic  States 

ANTWERP,  N.  Y.— The  Antwerp  Light 
&  Power  Company  has  applied  to  the  Pub- 
lic Service  Commission.  Second  District, 
for  permission  to  operate  an  electric  light 
plant. 

BUFFALO,  N.  Y. — ^The  Buffalo  General 
Electric  Company,  Electric  Build'ng.  con- 
templates extensions  to  its  distributing 
lines  in  outlying  districts  of  the  city.  It  It 
estimated  that  from  140  to  145  mles  of 
wire  will  be  required  for  the  proposed  ex- 
tensions. 

GOWANDA,  N.  Y. — The  Iroquois  Util- 
ities, Inc.,  415  City  Bank  Building,  Syra- 
cuse, has  been  authorized  by  the  State 
Public  Service  Commiss'on  to  issue  $145,000 
in  bonds,  of  which  $83,301  will  be  used  in 
the  construction  of  a  new  hydro-electric 
plant  on  the  Cattaraugus  Creek  at  Go- 
wanda. 

McKEEVER.  N.  Y. — The  Iroquois  Paper 
Company  contemplates  rebuilding  the  power 
dam  across  the  Moose  River  at  this  point. 
The   cost  is  estimated   at   $100,000. 

MEDINA,  N.  Y. — The  Western  New  York 
Utilities.  Main  .Street,  plans  to  make  a 
survey  preliminary  to  the  construction  of 
a  third  power  dam,  to  be  built  at  Oak 
Orchard-on-Ridge.  3  miles  northeast  of 
Medina. 

OGDENSBURG,  N.  T.— The  City  Council 
has  granted  permission  to  the  St.  Lawrence 
Transmission  Company,  Potsdam,  to  ex- 
tend a  high-tension  transmission  line 
through   Ogdensburg. 

WAPPTNGERS  FALLS.  N.  Y. — The  Wap- 
pingers  Electric  Corporation  .and  the  i:)utch- 
css  Bleachery  have  made  joint  application 
to  the  Public  Service  Commission  for 
authority  to  transfer  franchises  and  prop- 
erty of  the  Dutchess  company  to  the  Wap- 
pingei's  (Corporation,  the  latter  company 
also  applying  for  permission  to  op^'i-ate 
in    Wappingers    Falls   and   adjoining   towns. 

WATERTOWN,  N.  Y.  —  The  Northern 
New -York  Utilities,  Inc.,  137  Arsenal  Build- 
ing, has  petitioned  the  Public  Service  Com- 
mission for  permission  to  extend  its  elec- 
tric system  to  the  towns  of^  Alexandria  and 
Theresa. 

WATERTO\AT<r,  N.  Y.— C.  A.  Bingham, 
city  manager,  has  been  directed  to  employ 
an  engineer  .and  to  secure  plans  and  spe^M- 
fications  for  the  installation  of  equipment 
in  connection  with  the  erection  of  the  pro- 
posed municipal  hydro-electric  power  plant. 
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ATLANTIC  CITY.  N.  J.— The  City  Coun- 
cil has  plans  under  way  for  the  erection 
of  a  two-story.  37-ft.  x  50-ft.  central  station 
for  city  electrical  systems,  including  the 
police  and  flre  alarm  at  Tennessee  and  Rail- 
road Avenues. 

BLOOMFIELD.  N.  J. — Scott  &  Bowne, 
80  Orange  Street,  do  not  contemplate  the 
construction  of  a  factory  and  power  plant 
as  reported  on  page  71.  Jan.  1  issue. 

GLASSBORO.  N.  J.— The  Borough  Coun- 
cil has  plans  under  way  for  extensions  to 
the  present  street-lighting  system,  including 
the  installation  of  250-cp.  lamps  and  smaller 
lighting  units. 

NEWARK.  N.  J. — The  Town  Commission 
of  Irvington  plans  to  make  improvements 
and  extensions  to  the  present  lighting  sys- 
tem for  increased  facilities. 

TRENTON.  N.  J. — The  Trenton  Flint  & 
Spar  Company  has  plans  under  way  for  the 
construction  of  a  power  house  at  its  plant 
on  Marion   Street 

CHAMBERSBURG.    P.A The    borough 

officials,  through  J.  H.  Mowrey  of  the  mu- 
nicipal electric  light  department,  have 
plans  under  way  and  will  receive  bids  about 
Feb.  15  for  the  construction  of  an  electric 
power  plant  on  Third  Street  to  cost  about 
$150,000.  A.  C.  Woods.  Stock  Exchange 
Building,  Philadelphia,  is  engineer. 

ERIE,  PA. — The  Buffalo  &  Lake  Erie 
Traction  Company,  E.xchange  Building, 
contemplates  the  installation  of  a  trackless 
trolley  system  on  Liberty  Street  Boulevard. 
Plans  include  the  erection  of  a  double 
troUc.v  wire  for  overhead  power  supply. 

FERNHILL.  PA. — The  water  committee 
of  West  Chester  Borougli  Council  has  plans 
under  way  for  the  installation  of  an  elec- 
tric pump  and  fixtures  in  the  Fernhill 
water-works. 

GREENVILLE.  PA. — The  Mercer  County 
Light.  Heat  &  Power  Company  contem- 
plates the  erection  of  a  high-tension  trans- 
mission line  along  Canal  Street  for  the 
purpose  of  furnishing  power  to  Stoneboro 
and  Sandy  Lake.  F.  A.  Conner  is  general 
manager  of  the  company. 

PHILADELPHIA,  PA,  —  The  American 
Gas  Improvement  Company,  Broad  and 
Arch  Streets,  operating  electric  utilities  in 
different  parts  of  the  country,  has  disposed 
of  an  issue  of  $7,500,000  in  notes,  the  pro- 
ceeds to  be  used  for  general  operations, 
extensions  and  improvements. 

CHARLESTON,  W.  VA. — The  West  Penn 
Electric  Company,  Pittsburgh,  Pa.,  is 
awaiting  the  approval  of  the  State  Legis- 
lature at  the  March  session  in  connection 
witli  the  development  of  water  power  along 
the  Cheat  River.  The  cost  of  its  projects 
is  estimated  at  about  $15,000,000. 

SCHUYLER.  V,\. — The  Virginia  Alberent 
Corporation.  W.  W.  Hepburn,  vice-president 
and  general  manager,  1417  Pennsylvania 
Building.  Philadelphia,  Pa.,  is  having  plans 
prepared  for  a  hvdro-electric  replacement 
plant  to  cost  about  $60,000.  F.  R.  Weller. 
Hibbs  Building.  Washington,  D.  C,  is 
engineer. 

North  Central  States 

CLEVELAND,  OHIO.  —  Tlie  Board  of 
Education.  East  Sixth  Street  and  Rockwell 
Avenue,  has  plans  under  way  for  addi- 
tional electric  wiring  and  fixtures  in  forty- 
four  schools  to  cost  about  $100,000.  Bids 
will  also  be  received  until  Feb.  2.1  for  elec- 
tric light  reflectors  and  fixtures  in  the 
Warren  Road  School,  to  cost  about  $5,000. 
W.  R.  JlcCormack.  above  address,  is  archi- 
tect. 

IRONTON.  OHIO.— The  Tri-State  Brick 
Company  plans  to  erect  an  additioti  to  its 
power  plant. 

FORT  WAYNE,  IND.  —  The  Board  of 
County  Commissioners  has  had  plans  pre- 
pared and  bids  will  be  received  about 
March  1  for  the  construction  of  a  power 
house  and  county  farm  buildings  to  cost 
about  $600,000.  A.  McCoy,  Court  House, 
is  auditor. 

LINTON.  IND. — The  city  officials  will 
soon  receive  bids  for  the  construction  of  a 
power  plant  to  cost  about  $100,000.  Equip- 
ment will  be  installed,  including  turbine 
generator,  condensers,  motors,  two  200-hp. 
water-tube  boilers  feed  pumps,  etc.  .^hrouds- 
Stoner  Company.  Tribune  Building.  Terre 
Haute,  is  engineer. 

FREEBURG.  ILL. — Plans  are  under  way 
ajid  bids  will  be  received  about  April  1 
for  the  construction  of  an  electric  light 
and  power  plant.  Fuller  &  Beard.  Chemical 
Building.  St.  Louis,  Mo.,  are  engineers. 

LOCKPORT.  ILL.— Bids  will  be  received 
by  J.  Lambert,  president  of  the  penitentiary 
commission.  Rookery  Building.  Chicago, 
until  Feb.  24  for  the  construction  of  a  power 
house,  kitchen,  dining  hall  and  bakery  at 
the  new   Illinois    State   Penitentiary.     Zim- 


merman, Saxe  &  Zimmerman,  64  Bast  Van 
Buren  Street,  Chicago,  arc  architects, 

SPRINGFIELD,  ILL.— Plans  are  under 
way  for  the  installation  of  a  lighting  sys- 
tem on  Fourth  Street  to  cont  about  $81,000. 
S.   Wade.   City  Hall,  is  engineer. 

ARNOLD.  MINN.— The  Arnold  Welfare 
Club,  of  which  J.  Anderson  is  secretary, 
IS  interested  in  the  establishment  of  an 
electric  lighting  system  in  Arnold.  Energy 
will  be  supplied  by  the  Duluth  Edison  Elec- 
tric Company,  Duluth. 

BLUE  E.\RTH.  MINN. — The  erection  of 
a  transmission  line  from  the  municipal 
electric  light  plant  to  supply  light  and 
power  to  Ceylon  and  Dunnell  is  contem- 
plated. 

FERGUS  FALLS.  MINN. —The  Otter 
Tail  Power  Company  contemplates  the  erec- 
tion of  a  transmission  line  to  Rothsay. 
C.  S.  Kennedy  is  in  charge. 
.  OWATONNA,  MINN.— A  proposition  to 
issue  $475,000  bonds  for  the  erection  of 
a  municipal  light,  heat,  power  and  gas 
plant  was  submitted  to  the  people  at  a 
recent  election,  but  failed  to  carry. 

ST.  CLOUD.  MINN.— The  CitV  Council 
has  been  petitioned  to  erect  and  operate 
a  municipal  light  and  power  plant.  A.  W. 
Buckman  is   city  clerk. 

COLUMBIA.    MO.— Bids  will  be   received 


FORT  WORTH,  TEX.— The  Peden  Iron 
&  Steel  Company,  Main  and  Daggett 
Streets,  is  having  plans  prepared  for  the 
erection  of  a  steel-roller  mill  and  fabricat- 
ing plant  to  cost  about  $1,000,000.  Elec- 
trically driven  machinery  will  be  installed. 
D.  R.  Luce  is  engineer. 

RANGER.  TEX.  —  The  Wichita  Falls, 
Ranger  &  Fort  Worth  Railroad  Company 
contemplates  the  erection  of  a  roundhouse 
and  installation  of  a  six-stall  electrically- 
driven  turntable  to  cost  about  $100,000. 
J.  H.  Frazier  is  engineer. 


Pacific  and  Mountain  States 

LOS  ANGELES,  CAL.  —  Plans  of  the 
Southern  California  Edison  Company.  S06 
West  Third  Street,  to  cover  six  years  of 
construction  work,  have  been  approved.  The 
program  includes  the  erection  of  a  reservoir 
at  Florence  Lake,  an  11-mile  tunnel  from 
Florence  to  Huntington  Lakes,  conduit  from 
Huntington  to  Shaver  Lakes,  three  hydro- 
electric generating  stations  and  enlarge- 
ment of  power  house  No.  8.  These  devi-Iop- 
ments  will  involve  an  expenditure  of  about 
$48,000,000  and  give  the  company  an  addi- 
tional capacity  of  316,000  kw. 

LOS  ANGELES.  CAL.— H.  Z.'  Osborn, 
chief  engineer  of  the  Board  of  Public  Util- 
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by  J.  S.  Bicknell.  city  clerk,  until  Feb.  21 
for  the  installation  of  a  1.000-kw.  turbine- 
generator  unit,  switchboard  and  conden.ser 
in  the  light  and  water  plant. 

WARRENSBURG.  MO.— The  City  offi- 
cials contemplate  the  installation  of  an 
electric  light  plant.  F.  L.  Wilcox,  Syndi- 
cate Trust  Building,  St.  Louis,  is  consulting 
engineer. 

Southern  States 

DUNN,  N.  C. — The  town  officials  con- 
template rebuilding  the  power,  light  and 
water  plant  at  a  cost  of  about  $100,000. 

NEWTON,  N.  C. — ^Bonds  to  the  amount 
of  $14,000  have  been  issued  for  the  installa- 
tion of  a  light,  power  and  water  system. 

ATLANTA.  GX. — The  Georgia  Railway 
&  Power  Company.  Gas  &  Electric  Build- 
ing, contemplates  improvements  to  its  sys- 
tem and  the  installation  of  additional  equip- 
ment. 

T.\MP.\.  FL.A..  —  The  Tampa  Electric 
Company  plans  to  improve  the  street-lijriit- 
ing  system  by  installing  fifty  100-cp.  lights. 

MOUNT.\IN  VIEW,  OKLA. — Plans  are 
under  way  by  V.  V.  Long  &  Company, 
Oklahoma  City,  for  power-house  equipment 
to  be  installed  at  the  municipal  pumping 
station. 

OKMULGEE.  OKL.A.. — The  B.  &  A.  Min- 
ing Company.  McBrayer  Building,  will  re- 
ceive bids  until  March  1  for  complete  equip- 
ment, including  electrically  operated  coal- 
mining machinery,  hoisting  engines,  etc.. 
for  a  new  coal  mine.  The  cost  is  estimated 
at  $75,000. 

PERSHING.  OKLA.— The  city  officials 
contemplate  the  installation  of  an  electric 
lighting  system. 

SAPULPA,  OKLA.  —  The  city  commis- 
sioners have  had  an  estimated  prepared  for 
the  erection  of  an  ornamental  lighting  sys- 
tem on  six  blocks  of  Dewey  Avenue  to  cost 
about  $16,775. 

AMARILLO,  TEX. — The  City  Commis- 
sion plans  to  extend  the  lighting  system 
and  install  136  metal  standards  surmounted 
with  groups  of  lights. 


ities,  has  submitted  plan  to  the  City  Coun- 
cil, which  provides  for  the  construction  of 
an  electric  subway  system.  The  cost  is 
estimated  at  $600,000. 

RrV'ERSIDE.  CAL,.— The  Southern  Sier- 
ras Power  Company  plans  to  extend  $2,183,- 
329  for  new  construction  and  improvements, 
including  hydro-electric  development,  re- 
building distribution  lines,  increasing  trans- 
former capacity,  extensions  to  substations 
and  additional  telephone  circuit. 

WILMINGTON,  CAL.— The  Chamber  of 
Commerce  is  in  favor  of  holding  a  special 
election  for  the  purpose  of  submitting  an 
issue  of  bonds  for  the  construction  of  an 
electric  railway  in  the  city.  It  is  also  in- 
tended to  campaign  for  improved  street 
lighting,  including  an  extension  to  the 
ornamental  system  on  Canal  Avenue, 

OGDEN,  UTAH. — ^An  election  will  be  held 
the  last  week  in  February  for  the  purpose 
of  submitting  to  the  voters  a  proposition 
to  issue  $500,000  in  bonds  for  the  erection 
of  a  municipal  light  plant. 

KELLOGG,  ID-A.HO.— The  Bunker  Hill  & 
Sullivan  Mining  &  Concentrating  Company 
contemplates  the  erection  of  an  electrolytic 
zinc  refinery  to  cost  about  $1,000,000. 

OVID.  COL. — The  State  Public  Utilities 
Commission  has  granted  permission  to  the 
Ovid  Light  &  Power  Company  to  connect 
with  the  transmission  line  between  Jules- 
burg  and  Sedgwick  by  installing  a  step- 
down  transformer  for  the  purpose  of  sup- 
plyng  energy  for  light  and  power  in   Ovid. 


Canada 

ST.  THOMAS,  ONT.— The  City  Council 
contemplates  the  installation  of  a  rotary 
converter  in  the  municipal  electric  station. 
Councillor  Walker  is  chairman  of  committee 
No.   5. 

ST.  THOMAS.  ONT.  —  Bonds  to  the 
amount  of  $233,000  have  been  voted  for  the 
construction  of  a  dam  across  Kettle  Creek. 
Electric  pumps  will  be  required.  W.  C. 
Miller  is  city  engineer  and  R.  S.  and  W.  S. 
Lea,  New  Birks  Building,  Montreal,  Que., 
are  consulting  engineers. 
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ALABAMA  Light  and  Traction  Associa- 
tion Secretary-trcnsuror.  J.  P.  Ro.ss,  Bir- 
mineham   Railway.  Light  &  Power  Co. 

American  Association  of  Kngineers. 
Secretary.  C.  E.  Drayer.  63  Kast  Adams 
St  Chicago,  111.  Annual  convention,  Uul- 
falo.   N.    v..  May  lU. 

American  Electric  Railway  Associa- 
tion Secretary,  B.  B.  IJurritt,  8  West 
40th  St.,  New    York  City. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
liniversitv,  Bethlehem,  Pa.  Annual  nuet- 
ing.  Atlantic  City.  N.  J..  April  21-:i.>. 

American  Engineering  Standards  Com- 
mittee. Secretary,  P.  G.  Agnew.  J9  W. 
39th  St..  New  York  City. 

American  Institute  of  Consulting  Bn; 
gineehs.  Inc.  Secretary,  F.  A.  Molitor,  3o 
Nassau  St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary.  P.  I-.  Hutchinson  3.i 
West  39th  St..  New  York  City.  Loard  of 
directors  meets  monthly.  Sections  and 
branches  in  the  principal  electrical  centers 
throughout  the  country. 

-\MKRicAN  Physical  Society.  Secretary. 
Dayton  C.  Miller.  Case  School  of  Applied 
,>^ci"ence,  Cleveland,  Ohio. 

AMERICAN  Society  for  Testing  Matis- 
RiAi.s.  Secretary-treasurer.  C.  L.  Warwick, 
1315  Spruce  St.,  Philadelphia,  Pa. 

American  Welding  Society.  Secretary, 
H  C.  Forbes.  29  W.  39th  St.,  New  York 
City. 

Arkansas  T'tilities  Association.  Sec- 
retary, S.  E.  Dillon.  Hot  Springs,  Ark. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  secretary.  C.  E. 
Dustin,    30    East    42d    St.,    New    York    City. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  Preston  S.  Millar. 
Elec'rical  Testing  Laboratories,  New  York 
City. 

association  op  Iron  and  Steel  Elec- 
trical Engineers.  Secretary.  John  F. 
Kelly,     Empire     Building,     Pittsburgh,     Pa. 

Association  of  Municipal  Electrical 
Utilities  of  Ontario.  Secretary,  S.  R.  A. 
j Clement,    190    University  Ave.,   Toronto. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Joseph  A. 
Andreucetti,  Chicago  &  Northwestern  Hall- 
way,   Chicago,    111. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer. Capt.  W.  J.  Conway,  406 
Y'orkshire   Building,   Vancouver,    B.   C. 

Canadian  Electrical  Association,  afflli- 
ated  with  N.  E.  L.  A.  Secretary-treasurer. 
Eugene  Vinet,  Shawinigan  Water  &  Power 
Co.,   Montreal.    Canada. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
M.  B.  W.  Baker,  Denver,  Col. 

Conference  Club.  Secretary.  Sullivan 
W.  Jones,  19  West  44th  St..  New  York  City. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary,  R.   H.   Tillman,   Baltimore,   Md. 

Eastern  New  York  Section,  N.  E.  L.  .\. 
;  Secretary,  J.  L.  Hemphill,  General  Electric 
Co..  Schenectady,   N.    Y. 

Electric  Holst  Manufacturers'  As.so- 
CIATION.  Secretary-treasurer,  E.  Donald 
Tolles,  52  Broadway,  New  York  City. 

ELECTRIC  Furnace  Association.  Secre- 
retary  Dr.  C.  G.  Schluederberg,  Westing- 
house  Electric  &  Manufacturing  Co.,  East 
Pittsburgh,   Pa. 

Electrical  Manufacturers'  Club.  Sec- 
letary,  F.  L.  Bishop,  Hartford  Faience  Co., 
Hartford,  Conn. 

Electrical  Manufacturers'  Council. 
Executive  secretary.  Frederic  Nicholas,  .')22 
5th  .\ve..  New   York   City. 

Electrical  Safety  Council.  Secretary, 
Dana  Pierce,  25  City  Hall  Place,  New 
York    City. 

Electrical  Supply  .Tobbers'  Association. 
General^  secretary,  Franklin  Overbaugh,  411 
South      ■■  "■      "■  ■ 
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South   Clinton    .St.',    Chicago.    111. 

Electrical  Supply  Jobbers'  Associa- 
tion, Atlantic  Division.  Secretary,  L. 
Donald  Tolles,  52  Broadway,  New  York 
City. 

Electrical  Supply  Jobbers'  Association, 
Pacific  Coast  Division.  Secretary,  Albert 
II.  Elliot,  502  Flatlron  Building.  San  Fran- 
,ti*sco,  .Cal. ■•-■*•»    ...  I   J    .  .    . 

'  Electrical  Trade  Association  of  Can- 
ada. Setretarv.  William  R.  Stavely.  Royal 
insurance   Building,    Montreal,  Canada. 


Electric  Power  Clbb.  Secretary,  C.  H. 
Roth,    1410    West    Adams    St.,    Chicago,    111. 

Empire  State  Gas  and  Electrical  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building,  New 
York    City. 

Florida  Engineering  Society.  Secre- 
tary, J.  R.  Benton,  Gainesville.  Fla.  Annual 
meeting,   Lakeland,   B'la.,    Feb.    7    and    S. 

Illinois  State  Electric  Association. 
Secretary-treasurer,  R.  V.  Prather.  Spring- 
field, 111.  Annual  convention,  Chicago.  111., 
Dec.   9. 

Illuminating  Engineering  Society. 
General  secretary,  Clarence  L.  Law.  Sec- 
tions in  New  York.  Philadelphia,  Pitts- 
burgh,  Cleveland,   Chicago  and   Boston. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas   Donohue,  Lafayette,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo 
Railways    &    Light    Co..   Toledo,    Ohio. 

Institute  of  Radio  Engineers.  Secre- 
tary, Alfred  N.  Goldsmith,  College  City  of 
New  York,  New  York. 

International  Association  of  Munici- 
pal Electricians.  .Secretary,  C.  R.  George, 
Houston,    Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary.  C.  le  Maistre,  28  Victori.i 
St.,  Westmin.ster,  London,  S.  W.,  Englaml. 

lowA  Section,  N.  E.  L.  A.  Secretary- 
treasurer,    M.    G.    Linn,    Des    Moines,    Iowa. 

Jovian  Order.  Jupiter  (president), 
Arthur  J.   Binz,  Houston,  Tex. 

Kansas  Public  Service  Association. 
Secretary-treasurer.  W.  W.  Austin.  Cotton- 
wood   Falls,    Kan. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary,   Herbert    Silvester,   Ann    Arbor.    Mich. 

Mississippi  Electric  Association,  affili- 
ated with  the  N.  E.  L.  A.  Secretary,  E.  b. 
Myers,  Vicksburg,   Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beardslee, 
315  N,  12th  St.,  St.   Louis,  Mo. 

National  Association  of  Electrical 
Contractors  and  Dealers.  Secretary.  v\ . 
H.  Morton,  110  West  40th  St..  New  York 
City  "^  Y  State  associations  in  Alabama. 
Arkansas,  Connecticut,  Georgia,  Kansas, 
Illinois,  Indiana,  Iowa.  Louisiana,  Mary- 
land, Massachusetts,  Michigan,  .Minnesota, 
Missouri,  New  Jersey.  New  York,  Oliio, 
Oregon,  Pennsylvania,  Tennessee  and  Wis- 
consin. 

National  Council  of  Lighting  Fixture 
Manufacturers.  Secretary,  c.  \\ .  Hoft- 
richter,    8410    Lake    Ave.,    Cleveland,    Ohio. 

National  Association  of  Electrical 
I.nspectors.  Secretary-treasurer,  William 
L.  Smith,  Northeastern  College.  Boston, 
Mass. 

National  Association  of  Railway  and 
Utility  Commissioners.  Secretary,  James 
H.  Walker,  Public  Service  Commission  of 
the  State  of  New  Y'ork. 

National  Eijictric  Light  .Vs.sociation 
Executive  manager,  M.  H.  Ayle.sworth,  -9 
West  39th  St.,  New  York  City. 

National  Electrical  Crf.dit  Associa- 
tion. Secretary.  Frederic  P.  Vosc,  1350 
Marquette  Building.  Chicago,  111. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Swcetlarid,    141    Milk   St.,    Boston,    Mass. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer, B.  H.  Conlee,  Nebraska  Gas 
&    Electric    Co.,    Beatrice,    Neb. 

New  ^England  Electrical  Credit  Asso- 
ciation. -Secretary,-  Alton  F.-  Tupper,  15 
State   St.,    Boston,    Mass. 


New  E.ngland  Geographic  Division 
N.  E.  L.  A.  Secretary,  Miss  O.  A.  Biirsiel 
119    Trcmont    St.,    Boston,    Mass, 

New  Mexico  Electrical  Association 
Secretary-treasurer,  Charles  E.  Twogood 
.\lbur|ueniue  N.  M.  .Annual  meeting.  .Mini 
(lueniue,   N.  M.,  Feb.  16-18. 

New  York  Electrical  Credit  Associa- 
tion. Secretary.  E.  Donald  Tolles,  5:i 
Broadway,  New  York  City. 

New  York  Electrical  Society.  .Secre- 
tary. George  H.  Guy,  29  West  39th  St.. 
New   York  City. 

North'  Central  Geographic  Division," 
N.  E.  L.  A.  Secretary,  H.  E.  Young,  Min- 
neapolis  General   Electric   Co.,    Minneapolis, 

Minn. 

Northwest   Geographic   Division.   .\.    E.     . 
L.    A.    Secretary,   L.    A.    Lewis,    WashioHtoi; 
Water   Power  Co.,  Spokane.   Wash. 

Ohio  Electric  Light  Associatio.n.  Sec- 
retary,   D.    L    Gaskill.    Greenville.  Ohio 

Ohio  .Society  of  Mechanical.  Elec- 
trical and  Steam  Engineers.  .Serr^-tary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oklahoma  Utilities  Association.  Sec- 
retary. H.  A.  Lane,  611  State  National 
Bank    Building,    Oklahoma   City. 

Pacific  Coast  Geographic  Divisio.s-, 
N.  E.  L.  A.  Secretary,  S.  H.  Taylor,  Elec- 
tric Railway  &  Manufacturers'  Supply  Co., 
San  Francisco,  Cai.  Annual  meeting.  Del 
Monte,   Cal.,    May  25,    26  and   27. 

Pennsylvania  Electric  Association, 
State  Section  N.  E.  L.  A.  Secretary,  H.  M. 
Stine,  211   Locust  St.,  Harrisburg.   Pa. 

Public  Relations  Section,  N.  E.  L.  A. 
Chairman,   J.    E.    Davidson,   Omaha,    Neb. 

Public  Service  Association  of  Virginia. 
Secretary,  W.  J.  Kehl,  Virginia  Railway  & 
Power   Co.,    Riclimond,   Va. 

PtJBLic  Utilities  Association  of  West 
Virginia.  Secretary.  W.  C.  Davi.s.son.  West 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.   Va. 

Radio  Club  of  America.  Secretary,  T.  J. 
Styles,  1112  S.  Curtis  Ave.,  Richmond  Hill. 
'.Queens   P.orough,   N.    Y. 

Rocky  Mountai.n  Geographic  Division, 
.N.  E.  L.  A.  Secretary,  A.  C.  Cornell,  Den- 
ver, Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman, 
Guaranty  Building,  522  5th  Ave.,  New  York 
City. 

Society  for  the  Promotion  op  Engi- 
neering Education.  Secretary,  Dean  F. 
I..  Bishop.  University  of  Pittsburgh,  Pitts- 
burgh,   Pa. 

Southeastern  Geographic  Division 
N.  E.  L.  A.  Secretary-treasurer,  Charles  A. 
Collier,  Georgia  Railway  &  Power  Co., 
-Vtlanta,  Ga. 

Southwestern  Geographic  Division 
N.  K.  L.  A.  Secretary,  H.  A.  Lane,  Okla- 
homa Utilities  Association,  Oklahoma  City, 
Okla. 

Southern  Califor.nia  Electrical  Con- 
tractors AND  Dealers'  Association.  Sec- 
i-etary-treasurer,  .1.  E.  Wilson.  425  Consoli- 
dated" Realty   Building,   Los  Angeles,  Cal. 

Soitthwestern  Electrical  and  Gas  As- 
.sociATio.N.  Secretary.  H.  S.  Cooper,  403-4 
Slaughter  Building,   Dallas,  Tex. 

Southwester.n  Society  of  Engineers. 
Secretary,  C  E.  Barglebaugh.  721  First 
.National    Bank    Building,    El    Paso,   Tex. 

Technical  Section,  N.  E.  L.  A.  Secre- 
tary, W.  C.  Anderson,  29  West  39th  St., 
New  York  City. 

Toronto  Electrical  Contractors'  Asso- 
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An  Undeserved  Reflection  on 
the  Electrical  Industry 

IN  ITS  anxiety  to  preserve  the  public  parks  of  the 
nation  from  desecration  and  vandalism  the  Saturday 
Evening  Post,  in  a  cartoon  which  appeared  in  the  issue 
of  Jan.  29,  has  unwittingly  departed  from  its  usual  good 
judgment  and  cast  aspersion  on  the  electric  light  and 
power  industry,  which  is  just  as  eager  to  perpetuate  and 
embellish  all  that  is  beautiful  and  useful  in  nature  as 
is  its  journalistic  critic.  Hydro-electric  developments 
may  use  but  they  do  not  destroy  or  pollute  water.  We 
know  of  no  hydro-electric  power  plant  within  the  na- 
tional parks  except  one,  and  that  was  placed  by  the 
government  itself  in  Yosemite.  The  plant  does  not 
detract  from,  but  rather  adds  to,  the  beauty  of  the  park 
and  its  enjojTnent  by  tourists.  No  applications  have 
been  made  by  private  interests  for  power  plants  within 
the  national  parks,  and  even  if  any  had  been  made  the 
Federal  Power  Commission  has  ruled  that  no  such 
permits  will  be  granted.  Opportunities  abound  for 
storing  water  within  the  national  parks  and  at  the  same 
time  adding  to  their  attractiveness.  This,  however,  is 
neither  profanation  nor  destruction,  and  we  feel  that 
when  it  was  led  to  include  water-power  plants  in  its 
cartoon  the  Saturday  Evening  Post  was  imposed  upon. 
Certainly  there  is  no  justification  for  the  inference  that 
the  electric  light  and  power  industry  has  harmful  de- 
signs on  the  national  parks  and  certainly  there  is  no 
desire  on  the  part  of  that  industry  to  go  contrary  to 
the  wishes  of  the  public. 


Efficiency  of  State  Regulation  of 
Utilities  Proved 

WHAT  is  wrong  with  our  public  service  commis- 
sions? That  is  the  question  which  naturally  arises 
in  the  public  mind  when  increases  in  rates  are  granted 
and  when  the  politician,  because  of  the  advances,  pil- 
lories the  utilities  and  the  commissions.  That  the 
increases  are  warranted  is  not  always  known;  the 
inference  is  that  the  commissions  have  not  been  zealous 
in  the  public  interest.  As  a  result  governors  have  been 
■elected  in  at  least  two  states,  Illinois  and  Arkansas,  on 
platforms  which  call  for  the  abolishment  of  public  serv- 
ice commissions.  But  that  commission  regulation  in 
■either  of  those  states  will  be  done  away  with  we  cannot 
believe.  Governors  of  thirty-four  states  have  gone  on 
record  as  emphatically  approving  state  regulation  of 
utilities  through  public  service  commissions.  So  satis- 
factory has  been  the  experience  in  dealing  with  public 
utilities  in  this  way  that  commissions  are  now  deemed 
indisp)€nsable.  In  the  light  of  such  testimony  any  move- 
ment on  the  part  of  the  state  legislatures  of  Arkansas 
and  Illinois  to  dispense  with  commission  regulation 
would  be  ill  advised.  Certainly  when  the  respective 
legislatures  fully  consider  the  matter  they  will  find  that 


in  justice  to  the  public  and  the  utilities  they  must  retain 
the  principle  of  state  regulation,  even  if  somewhat  modi- 
fied, rather  than  return  to  the  more  primitive  and  less 
satisfactory  system  of  regulation  through  home  rule. 
State  regulation  has  not  been  entirely  to  the  liking  of 
public  utilities.  Commissions  have,  as  a  rule,  favored 
the  public  more  than  the  service  companies,  so  that  on 
the  whole  as  agents  of  the  people  they  have  been  effec- 
tive. We  are  sure,  therefore,  that  no  serious  change  in 
Arkansas  or  Illinois  is  to  be  anticipated. 


Titles  for  Industrial  Plant 
Electrical  Men 

WE  BELIEVE  a  bright  future  awaits  industrial- 
plant  electrical  men,  those  who  answer  to  the  non- 
descript titles  of  chief  electrician,  superintendent  of 
electrical  department,  plant  engineer  and  similar 
designations.  A  title  may  mean  much  or  little  to  an 
individual  in  a  particular  organization,  but  in  the  pro- 
fession at  large  titles  are  indicative  of  the  group  status. 
Looking  at  the  character  of  its  electrical  problems  of 
installation  and  operation,  the  industrial  plant  that 
makes  use  of  say  2,000,000  kw.-hr.  and  upward  annually 
in  its  productive  processes  ranks  high  among  the  fields 
that  call  for  engineers  with  a  fundamental  knowledge 
and  experience  of  electrical  work.  The  time  has  therefore 
arrived  when  the  title  of  industrial  electrical  engineer 
should  be  recognized  by  the  profession  and  by  the  indus- 
trial employer  and  awarded  to  those  industrial-plant 
electrical  men  professionally  qualified  and  now  bearing 
all  sorts  of  designations.  The  electrical  engineer  of 
today  exercises  both  professional  and  economic  func- 
tions, regardless  of  the  particular  specialized  duties  of 
his  occupation,  and  he  merits  a  title  and  organization 
status  that  will  indicate  clearly  the  distinction  of  the 
calling. 


How  Co-operation  Has  Helped 
the  Electric  Vehicle 

DURING  the  past  two  weeks  there  was  held  in  the 
main  showroom  of  the  New  York  Edison  Company 
an  exhibition  of  electric  vehicles  and  accessories.  The 
exhibition  was  attractive  and  informative,  and  it  demon- 
strated what  can  be  done  when  electric  light  and  power 
companies  and  manufacturers  of  electrical  devices  get 
together  for  a  common  purpose.  In  this  particular  in- 
stance the  faith  which  the  public  utility  company  has 
always  had  in  the  electric  vehicle  has  been  amply  demon- 
strated through  works,  for  during  1920  the  number  of 
electric  trucks  in  the  community  increased  almost  500 
per  cent  over  the  preceding  year,  largely  through  its 
efforts.  As  a  matter  of  fact,  of  all  the  electric  trucks 
now  in  use  in  the  United  States  almost  one-half  are  to 
be  found  in  the  metropolitan  district  of  New  York  City. 
This  wide  application  is  no  doubt  due  first  of  all  to  the 
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inherent  economies  of  the  electric  vehicle  it.self  in  a  city 
like  New  York,  and  secondly  to  the  enthusiastic  spirit 
of  co-operation  which  has  been  manifested  by  the  New 
York  Edison  Company  to  manufacturers  of  electric 
vehicles.  It  indicates  clearly  the  truth  of  the  maxim 
that  "in  union  there  is  strength"  and  shows  what  might 
be  accomplished  in  other  cities  were  co-operation  carried 
out  as  enthusiasticallv  as  it  is  in  New  York. 


A  Little  More  Light  on 
the  Cause  of  Fires 

ALTHOUGH  we  do  not  desire  unnecessarily  to  harp 
.  upon  a  single  string,  the  matter  of  the  causation  of 
tires,  to  which  we  recently  referred,  seems  to  involve 
some  peculiarly  puzzling  statistics  that  invite  comment; 
for  now  comes  a  consulting  engineer  of  the  Fire  Undei'- 
writers'  Board  and  tells  the  National  Brick  Manufac- 
tnrer.'--  Association  in  annual  convention  assembled  that 
of  $300,000,000  annual  fire  loss  in  the  United  States 
$70,000,000  is  directly  due  to  improperly  constructed 
chimneys. 

This  amount  is  dangerously  near  a  quarter  of  the 
whole,  and  beside  such  a  proportion  the  dangers  of  elec- 
tricity, heralded  as  first  in  the  list  of  assignable  causes, 
sink  into  hopeless  insignificance.  We  are  beginning  to 
have  somewhat  of  the  same  feeling  about  these  solemn 
reckonings  that  we  have  regarding  the  statistics  on 
personal,  civic  and  national  losses  which  are  printed  in 
the  newspapers  from  time  to  time.  If  summed  up — and 
each  total  is  declared  a  solemn  fact — the  amount  arrived 
at  would  be  great  enough  to  pay  the  expense  of  the 
world  war  and  leave  something  over  for  the  multitudi- 
nous "drives"  now  going  on.  Quite  seriously,  statements 
such  as  the  one  we  quoted  in  a  previous  issue  and  the 
one  we  now  quote  leave  us  with  grave  doubts  as  to 
whether  the  underwriters  themselves  know  or  anybody 
else  really  knows  very  much  about  the  cause  of  fire 
losses,  concerning  which  they  are  willing  to  talk  so 
glibly.  The  facts  may  be  before  them,  but  there  should 
be  a  greater  degree  of  agreement  in  drawing  the  conclu- 
sions than  is  indicated  in  the  statements  we  have  in 
hand. 


Measurement  of  Casting  Temperatures 
in  the  Brass  Foundry 

THE  science  and  art  of  pyrometry  have  made  rapid 
strides  in  recent  years,  especially  in  connection 
with  annealing  furnaces.  In  all  of  the  best  annealing 
processes  the  temperature  and  temperature  gradient 
of  the  product  are  carefully  watched  and  adjusted. 
In  brass  foundries  and  alloy  foundries  the  same  degrees 
of  precision  and  quantitative  technique  have  not  been 
generally  attained,  but  it  is  only  a  question  of  time 
when  all  important  foundry  furnaces  shall  have  adopted 
pyrometric  methods  as  a  matter  of  regular  routine. 

A  paper  read  before  the  last  annual  meeting  of 
the  Institution  of  British  Foundrymen  and  referred  to 
in  our.  Digest  section  drew  attention  to  the  importance 
of  careful  pyrometry  in  non-ferrous  foundry  work.  It 
pointed  out  that  slag  and  vapors  on  the  surface  of  the 
molten  material  interfered  with  the  precision  of  radia- 
tion pyrometers  and  of  optical  pyrometers.  It  therefore 
emphasized  the  necessity  of  using  immersion  pyrometers 
in  the  crucibles.  A  thermo-electric  couple  of  nickel  and 
nickel-chromium  alloy  was  recommended  for  this  pur- 
pose.    Such  a  junction   is  stated  to  generate  an  emf. 


of  40  millivolts  at   1,000  deg.  C.  thus  enabling   i-obust 
millivoltmeters  to  be  used  as  temperature  indicators. 

As  an  indication  of  the  importance  of  measuring  and 
selecting  the  proper  pouring  furnace  temperature  it 
is  mentioned  that  in  the  case  of  a  gun-metal  composi- 
tion having  definite  components  of  copper,  tin,  zinc 
and  lead  the  tensile  strength  of  the  alloy  reached  a 
maximum  when  the  temperature  of  pouring  was  1,150 
deg.  C.  At  pouring  temperatures  below  1,050  deg.  C. 
the  cast  bars  became  unsound,  so  that  there  was  only 
a  margin  of  100  deg.  C.  between  unserviceable  alloy 
and  material  of  the  maximum  available  strength.  Sim- 
ilarly, in  the  case  of  a  certain  manganese  brass  the 
range  of  serviceable  pouring  temperature  was  very 
small.  For  the  soundest  castings  of  this  composition 
it  should  be  970  deg.  C.  ±  20  deg.  C. 


Shall  Telephone  and  Power  Circuits 
Occupy  the  Highways? 

WHETHER  a  telephone  company  can  utilize  the 
highway  to  the  exclusion  of  all  but  very  low- 
voltage  power  circuits  was  the  question  raised  in  a  recent 
case  before  the  Public  Utilities  Commission  of  Illinois. 
The  right  to  construct  a  line  along  a  highway  parallel 
with  important  toll  circuits  was  originally  refused  to  a 
power  company  because  its  service  could  be  given  over 
another  route.  Later  on  the  farmers  along  the  highway 
in  question,  for  a  distance  of  7  miles,  asked  for  service, 
and  the  right  was  granted  the  power  company  to  con- 
struct a  13,200-volt,  three-phase  line  that  would  serve 
not  only  these  consumers  but  also  several  small  commu- 
nities, and  at  the  same  time  to  remove  a  length  of  line 
from  an  awkward  position  along  a  nearby  railway  right- 
of-way  to  a  highway  location  that  would  facilitate  oper- 
ation and  improve  service  to  all  consumers.  On  a  re- 
hearing the  telephone  companies  attempted  to  show  that 
a  2,200-volt  line  along  the  highway  would  provide  serv- 
ice to  the  farmers,  though  it  would  be  necessary  to  carry 
a  13,200-volt  circuit  parallel  with  the  road  along  a 
nearby  railway  right-of-way  for  a  large  portion  of  the 
distance,  with  feed-ins  at  several  points,  and  to  make  a 
double  transformation,  as  compared  with  the  use  of  a 
single  line  on  the  highway.  In  an  order  granting  the 
right  to  build  the  power  line,  issued  before  the  recent 
hearing,  the  commission  .said  that  "while  the  signal  cir- 
cuits with  priority  of  occupation  are  entitled  to  reason- 
able protection  from  substantial  interference,  it  does  not 
appear  that  there  is  a  right  on  the  part  of  the  telephone 
company  to  occupy  the  nublic  highway  to  the  entire 
exclusion  of  the  electric  lines." 

The  Electrical  World,  without  presuming  to  pass 
judgment  on  the  particular  case  at  issue,  believes  that  in 
the  words  quoted  the  commission  has  found  the  funda- 
mental consideration  that  must  govern  the  use  of  high- 
ways bv  utilities  if  the  public  is  to  have  the  maximum 
of  benefit.  Any  utility  using  a  highway  must  so  order 
its  own  affairs  that  it  can  live  with  other  users  of  that 
highway.  If  it  cannot  do  this,  then  it  will  shut  out  a 
part  of  the  service  that  the  public  owning  the  highway 
is  entitled  to  receive.  The  interests  involved  must  get 
together  and  work  out  a  solution  in  which  each  interest 
will  assume  a  fair  share  of  the  burden.  Such  hearings 
as  the  one  referred  to  may  settle  specific  cases,  but  they 
cannot  settle  the  fundamental  problem.  In  fact,  they 
may  .seriously  complicate  the  problem  by  creating  legal 
prejed€nts  that  are  directly  opposed  to  the  right  solution 
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and  will  cause  endless  trouble  before  they  are  wiped  out. 
I-egal  precedents  are  not  needed  in  these  cases,  and  it  is 
high  time  that  the  central-station  and  telephone  indus- 
tries shall  adopt  a  course  that  will  eliminate  such  con- 
troversies and  lead  toward  a  mutually  satisfactory  settle- 
ment of  the  problem  on  the  basis  of  the  greatest  possible 
service  to  the  community  with  the  least  cost  in  money 
and  the  least  interference  with  each  other's  service. 
Shutting  one  or  the  other  (;flf  the  highways  may  ulti- 
mately drive  both  ultra-sensitive  telephone  toll  and  im- 
portant power  transmission  circuits  to  private  rights-of- 
way — a  result  that  would  be  little  short  of  a  calamity  in 
the  densely  populated  sections  of  the  country.  The 
whole  field  of  rural  distribution  at  moderately  high  volt- 
ages, as  well  as  the  rights  of  sensitive  telephone  toll 
circuits,  is  at  issue,  for  without  the  use  of  the  highways 
for  such  voltages  as  are  involved  in  the  case  rural  dis- 
tribution and  service  to  the  smaller  communities  will  be 
practicable  only  in  isolated  cases. 


Increasing  the  Ratings  of 
Cables 

CONSIDERED  from  the  standpoint  of  insulation 
alone,  the  most  important  properties  of  a  dielectric 
are  specific  resistance  and  dielectric  strength.  When, 
however,  the  question  of  capacity  enters  to  these  must 
be  added  specific  inductive  capacity  and  dielectric  loss. 
Unfortunately  the  relative  values  of  these  four  proper- 
ties vary  among  different  substances  over  a  wide  range. 
There  are  no  known  laws  connecting  them,  and  knowl- 
edge of  one  of  these  properties  for  a  given  substance 
is  no  indication  of  the  values  of  the  others. 

In  the  process  of  development  of  high-voltage  equip- 
ment dielectric  strength  has  of  necessity  been  the  first 
consideration,  owing  to  its  immediate  bearing  on  the 
question  of  life.  In  the  case  of  high-tension  cables, 
therefore,  it  is  natural  that  the  first  insulating  mate- 
rials used  should  have  been  selected  principally  from  the 
.standpoint  of  dielectric  strength.  With  increasing  ex- 
perience the  importance  of  temperature  as  limiting  the 
rating  of  the  cable  has  led  to  the  study  of  dielectric 
losses.  It  is  not  surprising,  therefore,  that  there  has 
resulted  from  research  in  this  field  a  better  selection  of 
insulating  material  combining  the  requisite  properties 
of  high  dielectric  strength  and  relatively  lower  specific 
dielectric  losses.  In  his  article  on  ratings  of  cables  in 
the  Jan.  1,  1921,  issue  of  the  Electrical  World  W.  A. 
Del  Mar  calls  attention  to  the  increased  ratings  possible 
owing  to  this  improvement  and  also  by  other  means. 

A  further  interesting  result  of  recent  investigation 
in  this  field  is  the  indication  that  higher  voltage  ratings 
are  possible  by  the  use  of  smaller  conductors,  it  being 
stated  that  the  dielectric  strength  of  impregnated  paper 
is  greater  in  an  electric  field  that  dies  off  rapidly,  as 
near  a  small  wire,  than  in  a  field  that  is  comparatively 
uniform,  like  that  around  a  large  wire.  The  claim  is 
made  with  some  reserve  and  should  be  accepted  accord- 
ingly. Such  a  result  would  be  contrary  to  the  indica- 
tions of  a  great  deal  of  experience.  It  is  well  known 
that  the  breakdown  of  insulation  frequently  takes  place 
progressively,  beginning  at  one  point,  resulting  in  higher 
stress  on  the  remainder,  and  so  after  a  time  resulting 
in  complete  break-through.  It  may  be  well,  therefore, 
that  the  use  of  a  smaller  conductor  in  a  cable  of  given 
outside  diameter  would  stand  in  the  beginning  and  per- 
haps for  some  time  a  higher  voltage.     Nevertheless,  the 


stress  on  the  inner  layers  is  higher,  and  we  should 
suppose,  therefore,  that  deterioration  would  begin  earlier 
on  these  layers  than  in  the  case  of  the  larger  conductor. 
It  would  thus  appear  that  cables  built  in  this  way  might 
stand  up  initially  to  higher  voltages  but  would  probably 
have  a  shorter  average  life.  Further  results  and  more 
definite  announcements  on  the  subject  will  be  awaited 
with  interest. 


Meeting  Engineering  Emergencies 
in  Peace  Times 

WHAT  can  be  done  when  emergencies  have  to  be 
met  is  graphically  told  in  this  issue  by  Lucien 
Pahin.  The  subject  is  a  French  hydro-electric  plant 
and  the  use  that  was  made  of  it  during  the  war.  Not 
only  did  the  engineers  operating  that  plant  devise 
unusual  methods  of  operation  and  use  them  successfully, 
but  a  remarkable  showing  was  made,  besides,  in  using 
a  large  percentage  of  the  total  available  energy  of  two 
streams. 

The  figures  given  by  Mr.  Pahin  show  unusual  dili- 
gence in  swinging  into  action  and  great  adaptability 
in  meeting  difficult  situations.  To  the  French  engineers 
in  charge  of  the  work  we  can  express  our  compliments 
but  hardly  our  surprise.  American  contact  with  them 
during  the  war  has  led  us  to  expect  from  them  such 
success  in  their  enterprises.  The  lessons  to  be  derived 
from  reading  the  article  are  applicable  to  times  of  peace. 
Peace-time  emergencies  should  be  met  with  equal  bold- 
ness. The  stakes,  though  not  so  immediately  vital,  still 
have  their  importance  in  the  progress  of  the  world.  In 
war  time  emergencies  such  as  those  described  remove 
the  fear  of  new  methods.  Would  not  the  same  attitude 
be  beneficial  in  times  of  peace? 


Standardizing  Meter  and 
Service  Practice 

THAT  standardization  is  applicable  to  central-station 
operation  in  small  cities  just  as  well  as  in  large 
ones  is  indicated  by  L.  C.  Peterman  in  his  article  in  this 
issue  on  "Uniform  Service  and  Meter  Wiring."  Mr. 
Peterman  gives  us  the  findings  and  results  of  a  thorough 
investigation  of  general  practice  with  regard  to  service 
drops  and  meter  installations.  He  proposes  some  gen- 
eral regulations  that  cover  the  whole  range  of  conditions 
found  in  a  city  of  20,000  people.  The  information  given 
is  sufficient  to  provide  for  some  standard  method  of 
handling  all  service  requirements  that  may  present 
themselves  in  such  a  place.  That  great  convenience 
and  appreciable  savings  will  follow  the  adoption  of  these 
standards  can  be  predicted  without  fear  of  false 
prophecy.  However,  we  can  hardly  expect  all  central- 
station  operators  to  agree  with  all  of  Mr.  Peterman's 
suggestions.  Opinions  in  such  matters  are  too  varied, 
partly  because  the  subject  as  a  whole  has  not  received 
suflicient  attention  and  partly  because  operating  condi- 
tions are  different  in  different  localities.  However, 
there  are  thoroughness  and  soundness  in  the  data  given 
by  Mr.  Peterman,  and  they  will  afford  valuable  assist- 
ance to  those  who  have  not  had  the  opportunity  or  time 
for  a  study  of  this  nature.  Furthermore,  the  informa- 
tion can  be  used  as  a  guide  by  those  who  have  come  to 
realize  that  standardization  is  fundamentally  important 
to  successful  operation  and  who  are  undertaking  a 
similar  investigation  on  which  to  base  standard  rules 
for  service  and  meter  installation. 


Arthur  Edwin  Kennelly 

A  savant  of  into  national  refnitutioti,  a  profound  mathematician  and  an  analytical  engineer- 
physicist  whose  de velojmient  work  is  a  fundamental  contribution 
to  the  advancement  of  electrical  science 


THE  influence  that  such  enRineer- 
physicists  as  Prof.  John  A.  Flem- 
ing and  Sir  William  Thomson 
(Lord  Kelvin)  have  reflected  in  i-Iritish 
science  has  been  reflected  by  Dr.  A.  E. 
Kennelly  in  this  country.  For  nearl.v 
twenty  years  he  has  Ijeen  professor  of 
electrical  engineering  at  Harvard,  and 
for  the  past  six  years  has.  in  uddition. 
served  in  the  same  capacity  at  the  Mas- 
sachusetts Institute  of  Technology  and 
as  director  of  tlie  research  division  of  its 
electrical  engineering  department.  With  a 
background  of  a  quarter  of  a  century  of 
practical  work  as  an  engineer-physicist, 
during  which  time  he  gained  national 
recognition,  he  Ijrought  to  his  university 
work  a  knowledge  and  experience  wliich 
have  helped  to  gain  for  Harvard  and 
the  Massachusetts  Institute  of  Tech- 
nology the  higli  reputation  tliat  their 
electrical  engineering  departments  now 
enjoy.  As  a,  consulting  engineer  his 
services  are  in  wide  demand  by  both 
private  corporations  and  national  engi- 
neering  bodies. 

Like  many  other  pioneers  in  electrical 


work.  Dr.  Kennelly  was  graduated  from 
the  telegraph  key  into  larger  fields  of 
service.  ,  For  ten  years  he  served  con- 
secutively as  assistant  electrician  of  the 
Hritisli  Eastern  Telegraph  Company, 
chief  electrician  of  a  cable-laying 
steamer  and  senior  ship's  electrician. 
Then  he  became  associated  with 
Tliomas  A.  Edison  and  was  his  principal 
electrical  assistant  at  Orange.  N.  J., 
from  1887  to  1894.  later  becoming  con- 
sulting electrician  to  the  Edison  General 
Electric  Company.  From  1894  to  1901 
he  was  a  member  of  Houston  &  Kennelly. 
consulting  engiTieers,  in  Philadelphia. 

Dr.  Kennelly  is  a  savant  in  the  true 
sense  of  the  word.  While  his  work  h.-is 
not  been  spectacular  from  a  i)Oi)uIar 
standpoint,  it  has  been  of  fundament.'i! 
importance  to  engineering  research.  He 
is  a  profound  mathematician,  an  ana- 
lytical engineer-physicist  and  a  lecturer 
who  has  the  gift  of  lending  clarity  to 
complex  subjects.  He  has  l>een  a  pro- 
lific author  of  technical  papers  and 
books.  His  contributions  to  engineering 
and    scientific    literature    cover    a    broad 


range,  and  the  results  of  his  work  are 
widely  quoted  by  other  investigators 
and  autliors.  His  earliest  contributions 
were  on  subjects  connected  with  cable 
testing  and  the  development  of 
alternating-current  theory  and  dynamo- 
electric  machinery.  On  practical  sub- 
jects his  discussions  on  the  calculations 
of  networks.  investigations  covering 
the  phenomena  of  skin  effect  in  conduc- 
tors and  determinations  of  the  heating 
of  electrical  conductors  are  classics  in 
technical  literature.  Among  the  most 
notable  of  his  original  contributions  are 
his  application  of  hyperbolic  functions 
in  the  analysis  of  electrical  engineering 
problems  and  his  formulation  of  the 
furulamentals  underlying  radio  teleg- 
rapiiy  and  telephony.  l>uring  the 
world  war  as  civilian  liaison  officer  in 
the  army  Signal  Corps  his  opinions  and 
a.ssist.ance  were  eagerly  sought  i)y  liigh 
otticials  of  the  allied  governments  on 
wireless  matters  and  in  the  co-ordina- 
tion of  scientific  methods.  He  was  born 
at  Bombay  Dec.  17,  1861.  of  British 
parents. 
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Making  Best  Use  of  French  Hydro  Plant 

Originally  Designed  for  Railroad  Electrification,  Station  Was  Utilized  for 
War  Loads  to  Alleviate  Loss  of  Coal  Mines — How  the  Station,  Line 
and  Substations  Were  Changed  to  Get  Maximum  Utilization  of  Water 


By  LUCIEN  PAHIN 

Pontoise,  France 


THE  capture  by  the  German  army  of  the  most 
important  French  coal  mines  resulted  in  an 
annual  loss  of  more  than  20,000.000  tons  of 
coal,  but  the  use  of  hydro-electric  energy  coun- 
teracted in  a  large  measure  this  enormous  loss.  The 
hydro-electric  station  at  Soulom,  in  the  Pyrenees,  de- 
signed and  partly  built  for  railway  electrifications,  was 
revamped  for  supply  to  government  war  plants.  This 
required  a  change  from  single-phase  to  three-phase  gen- 
erators, as  well  as  some  ingenious  arrangements  of 
transformers  and  transmission  lines  for  loads  at  vari- 
ous voltages.  At  the  same  time  a  curtailed  service  was 
maintained  on  the  electrified  railways.  This  arrange- 
ment resulted  in  a  maximum  utilization  of  water  at  the 
Soulom  plant,  which  is  situated  at  the  fork  of  two 
mountain  streams,  the  Cauterets  River  and  the  Gavarnie 
River.  The  plant  was  erected  by  the  Southern  Rail- 
way Company  of  France  to  furnish  energy  to  the  elec- 
trified lines  in  the  southern  section  of  its  Pyrenean 
division. 

Water  Supply  from  Two  Streams  at 
Different  Heads 

The  design  of  the  plant  called  for  two  sections  to  be 
established  in  the  same  building,  one  operating  at  a 
head  of  113  m.  (370  ft.),  the  other  operating  at  a  head 
of  250  m.  (820  ft.).  In  each  section  three  penstocks 
are  connected  to  three  turbines  of  3,500  hp.  rating.  The 
plant  is  equipped  with  six  2,400-kw.,  single-phase  alter- 
nators, 6,000  volts,  16s  cycles.  From  this  station  energy 
is  transmitted,  through  six  2,400-kw.  transformers,  at 
60,000  volts,  on  steel  towers  carrying  four  aluminum 
cables  and  delivered  to  five  .substations,  where  the  volt- 
age is  lowered  to  12,000.  In  addition  to  the  station 
equipment  described  above  two  small  generators  are 
included  in  each  section,  each  one  driven  by  a  250-hp. 
turbine.  One  is  the  house-service  unit  generating  direct 
current  at  120  volts.  The  other  generates  three-phase 
current  at  6,000  volts  and  50  cycles  for  service  to  the 
various  interests  that  were  deprived  of  their  water 
power  through  the  installation  of  this  large  plant.  By 
August,  1913,  the  plant  was  able  to  deliver  half  its 
planned  capacity,  the  low-head  section  being  completed. 
The  work  inside  of  the  station  was  also  completed  at 
that  time.  In  October,  1915,  the  high-head  section  of 
the  plant  was  ready  for  operation.  In  July,  1914,  the 
only  substations  in  service  were  those  at  Lourdes  and 
Tarbes,  operating  electric  trains  on  the  Lourdes-Pierre- 
fitte,  Lourdes-Tarbes  and  Tarbes-Bagneres  de  Bigorre 
sections.  Some  energy  was  also  sold  from  the  Lourdes 
substation  to  the  tramway  company  of  Bigorre.  The 
other  uncompleted  stations  were  at  Pau,  Montrejeau  and 
Lannenmezan.  These  were  to  operate  the  Montrejeau- 
Luchon,  Lannemezan-Montrejeau  and  Lannemezan-Ar- 
reau  sections.  At  each  one  of  these  substations  the 
pressure  was  to  be  lowered  to  12,000  volts. 


When  mobilization  came  in  August,  1914,  all  con- 
struction work  as  well  as  the  running  of  electric  trains 
was  stopped  on  account  of  lack  of  workmen.  In  Decem- 
ber, 1914,  electric  trains  were  again  operated  on  some 
of  the  electrified  sections,  while  the  completion  of  the 
high-tension  work  in  the  station  was  rushed.  It  became 
evident  at  that  time  that,  with  only  a  small  part  of  the 
railroad  lines  electrified,  a  large  amount  of  power  could 
be  made  available  for  other  purposes,  the  total  capacity 
of  the  plant  being  28,000  hp.  at  the  turbines.  More- 
over, the  two  mountain  streams  are  capable  of  taking 
care  of  the  total  capacity  of  the  station  for  the  greatest 
part  of  the  year.  Under  these  conditions  it  was  imme- 
diately planned  to  make  use  of  all  the  available  energy 
for  war  purposes. 

Water  Used  Most  Effectively  for 
Munitions  Plants 

The  Minister  of  Armament,  after  signing  .some  im- 
portant contracts  with  the  Societe  Norvegienne  de 
I'Azote,  directed  it  to  install  at  Soulom  a  plant  for  the 
synthetic  production  of  nitric  acid  and  nitrates.  In 
August,  1916,  three  single-phase  Birkeland-Eyde  fur- 
naces were  being  operated  on  three-phase  energy  at 
10,000  volts  and  50  cycles.  In  order  to  do  this  it  had 
been  necessary  to  replace  four  of  the  single-phase  gen- 
erators, two  in  each  section  of  the  plant,  with  four  three- 
phase,  2,500-kw.  generators.  An  extra  switchboard  with 
four  panels  was  installed  in  the  station  to  handle  the 
voltage  regulation,  the  switches  and  the  paralleling  of 
generators.  A  special  annex  to  the  building  was  neces- 
sary for  the  housing  of  the  10,000-volt  switches  con- 
trolled from  the  switchboard.  The  three-phase,  four- 
wire  system  was  used,  with  the  fourth  wire  grounded. 
Each  one  of  the  three  furnaces  in  operation  was  con- 
nected between  one  phase  wire  and  the  fourth  wire.  A 
fourth  furnace  was  installed  as  a  spare.  The  total  re- 
quired energy  was  10,000  kw.  In  four  months,  August 
to  December,  1916,  a  total  of  15,000,000  kw.-hr.  was  fur- 
nished to  these  furnaces,  while  the  total  output  to  the 
railroad  company  was  only  1,500,000  kw.-hr. 

In  the  beginning  of  1917  the  shortage  of  coal,  and 
especially  the  irregular  deliveries,  made  it  necessary 
for  the  ordnance  office  at  Tarbes  to  consider  the  stop- 
ping of  all  electric  traction  in  the  sections  where  it  had 
been  kept  up  in  order  to  insure  the  ordnance  power 
requirements  of  2,000  kw.  to  2,500  kw.  from  the  plant 
at  Soulom  during  the  day  and  of  1,000  kw.  during  the 
night.  This  would  have  i:esulted  in  an  expenditure  for 
the  railroad  company  of  12  tons  of  coal  a  day  to  handle 
its  trains  by  steam  in  the  affected  sections.  Against 
this  a  daily  economy  of  50  tons  of  coal  by  the  ordnance 
plant  at  Tarbes  was  obtainable.  In  order  to  furnish  the 
required  three-phase  current  at  10,000  volts,,  50  cycles, 
to  the  ordnance  plant,  the  remaining  single-phase  alter- 
nator in  the  low-head  section  of  the  plant  was  rewound 
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lor  three-phase.  Thi.s  aiiangenient.  leaving  one  .single- 
phase  unit  in  the  high-tension  section  for  railway  opera- 
tion, proved  to  be  the  most  economical  in  regard  to 
water. 

In  order  to  furnish  all  available  energy  for  the  nitrate 
plant  the  storage  water  was  reduced  to  a  minimum. 
Three-phase  energy  for  the  ordnance  plant  generated 
at  about  9,500  volts  was  stepped  up  to  about  55,000 
volts  through  three  of  the  original  6,000-volt  trans- 
formers, star-connected  on  the  low-tension  side,  and 
delta-connected  on  the  high-tension  side  to  reduce  as 
much  as  possible  the  voltage  on  the  low  side.  From 
Soulom  to  Tarbes  three  of  the  four  aluminum  cables 
of  the  railway  company  were  used  at  55,000  volts,  and 
there  the  voltage  was  stepped  down  in  the  same  manner 
that  it  was  stepped  up  at  Soulom. 

One  Side  of  60-Kv.  Line  Operated  Grounded 

In  order  to  maintain  electric  traction  on  the  line  from 
Lourdes  to  Pierrefitte  and  on  the  tramways  of  Bigorre 
fed  from  the  substation  at  Lourdes,  which  was  still 
found  possible,  a  fifth  aluminum  cable  was  installed 
between  Soulom  and  Lourdes.  On  account  of  mechanical 
and  electrical  considerations  it  was  found  advisable  not 
ro  install  another  highly  insulated  wire  in  the  tower 
line.  This  fifth  cable  was  therefore  attached  by  a  low- 
voltage  insulator  to  the  body  of  the  tower  and  grounded 
at  one  point  of  the  system.  The  use  of  this  cable  and 
the  fourth  aluminum  cable  previously  installed,  insu- 
lated for  60,000  volts,  handled  the  single-phase  current. 
The  only  remaining  single-phase  alternator  generating 
at  (5,000  volts  was  connected  to  the  low-tension  side  of 
two  of  the  2,500-kva.  transformers,  in  series.  The  high- 
tension  side  of  these  transformers  was  connected  in 
parallel,  thus  sending  single-phase  energy  at  30,000 
volts  to  Lourdes  over  the  temporary  line.  At  Lourdes 
two  single-phase  transformers  of  625  kva.  rating  re- 
duced the  voltage  from  30,000  to  12,000. 

A  similar  transformer  had  its  low-tension  side  con- 
nected to  two  of  the  cables  of  the  transmission  line 
between  Lourdes  and  Pau.  This  circuit  was  not 
grounded  and  caused  no  trouble  to  telephone  or  tele- 
graph lines,  which  had  not  yet  been  protected  from  such 
disturbances.  Practically  speaking,  the  voltages  at  the 
same  instant  on  each  cable  were  equal  to  -|-  6,000  and 
—  6,000  with  respect  to  ground  and  therefore  neutral- 
ized each  other. 

Between  Lourdes  and  Tarbes,  where  a  larger  load  had 
to  be  handled,  it  was  necessary  to  obtain  28,000  volts 
in  a  similar  manner  and  transmit  by  using  the  fourth 
cable  and  the  nearest  catenary  of  the  traction  line.  This 
single-phase  energy  at  28,000  volts  was  obtained  at  the 
substation  at  Lourdes  through  two  transformers  of 
625  kva.  each,  having  their  high-tension  coils  fed  in 
parallel  by  30,000  volts  from  Soulom.  The  low-tension 
side  was  connected  in  series  and  grounded.  Each  one 
of  the  transformers  used  was  eqptipped  with  several  taps 
which  permitted  the  obtaining  of  28,000  volts  between 
cables  in.stead  of  24,000  volts. 

Two  transformers  rated  at  30,000  volts  to  12,000  volts, 
625  kva.,  were  installed  temporarily  at  Tarbes  and  fur- 
nished the  energy  for  trains  between  Tarbes  and  Bag- 
neres  de  Bigorre.  It  was  possible  here,  on  account  of 
the  taps  on  the  transformers,  to  furnish  the  full  12,000 
volts  to  the  catenary. 

The  substation  at  Lannemezan  was  also  fed  with 
28,000  volts  over  two  of  the  cables  of  the  transmission 
line,  and  the  voltage  was  stepped  down  as  previously 


described.  Here,  by  using  similar  transformer  connec- 
tions to  those  at  Tarbes,  the  Lannemezan-Arreau  section 
was  handled. 

Delivery  of  Energy  to  the  National  Powder 
Plant  at  Lannemezan 

Later  the  Soulom  plant  was  called  upon  to  furnish 
power  to  the  national  powder  plant  of  Lannemezan. 
Three  of  the  aluminum  cables  of  the  double  line  tetween 
Tarbes  and  Lannemezan  were  used  for  that  purpose, 
and  the  railroad  company  had  to  make  use  on  that  line 
of  the  fourth  cable  and  the  catenary  for  electric  traction 
in  the  same  way  as  was  done  between  Lourdes  and 
Tarbes.  However,  between  Tarbes  and  the  Bagneres 
junction  (3  km.),  where  trains  from  Tarbes  to  Bagneres 
were  routed,  and  over  three  tunnels  between  Tarbes  and 
Tournay  it  was  necessary  to  install  a  fifth  cable. 

Some  months  later  the  government  required  the  ex- 
clusive use  of  the  six  2,500-kva.  transformers  at  the 
station  at  Soulom  for  service  to  the  ordnance  plant  at 
Tarbes  and  the  powder  plant  at  Lannemezan.  This 
necessitated  transmission  at  55,000  volts  to  Lannemezan, 
instead  of  10,000  volts,  and  stepping  down  at  that  point 

-  Kilowatt-Hours  - 


1916 

Nitrate  plant  14,429,365 

Small  users 38.600 

Electric  traction 3.367.01  5 

Tramways  of  Bigorre 192,000 

Ordnance  plant  and  powder  plant 

Total 18,026.980 


1917 


1918 


65.908.800  71,818,600 

73,000  141.400 

2.443,000  2.917,000 

244,200  253,000 

6,650.000  8,870.000 


75,319,000         84,000,000 


to  12,000  volts.  The  only  difficulty  encountered  in  this 
change  was  the  fact  that  it  was  necessary  to  maintain 
electric  traction  on  the  branches  of  Pierrefitte,  Bagneres 
and  Arreau.  In  order  to  do  this  two  single-phase  trans- 
formers of  1,250  kva.  capacity  were  installed  in  an 
annex  of  the  plant  at  Soulom.  These  two  transformers 
(60,000  volts  to  12,000  volts)  were  connected  with  their 
low-tension  sides  in  parallel  on  the  remaining  6,000-volt, 
single-phase  alternator.  The  two  high-tension  sides 
were  also  connected  in  parallel  and  delivered  30,000 
volts  to  the  fourth  aluminum  cable  and  the  fifth  tem- 
porary cable,  this  line  taking  care  of  the  station  at 
Lourdes. 

Output  of  the  Soulom  Plant  by  Years 

The  various  changes  that  were  made  at  the  plant  at 
Soulom,  which  was  originally  built  to  furnish  energy 
for  traction,  contributed  in  no  small  measure  to  the  fur- 
nishing of  electrical  energy  for  the  national  defence  of 
France.  In  doing  this  the  plant  gave  continuous  serv- 
ice, which  was  not  a  condition  required  in  its  design. 
Although  there  is  considerable  difference  between  a 
hydro-electric  plant  designed  and  built  for  electric  trac- 
tion and  one  designed  for  furnishing  power  to  indus- 
trial establishments,  the  plant  at  Soulom  was  able  to 
measure  up  to  all  requirements  placed  upon  it. 

In  relieving  the  condition  brought  about  by  the  loss 
of  coal  mines  to  the  Germans  the  hydro-electric  plants 
in  the  Pyrenees  did  their  part.  In  spite  of  the  unfin- 
ished conditions  of  the  plants  and  in  spite  of  the  many 
temporary  arrangements  required  it  was  possible  to 
maintain  electric  traction  on  the  electrified  lines  and 
to  furnish  the  rest  of  the  energy  available  to  war  plants. 
The  table  above  shows  the  amount  of  energy  gen- 
erated at  the  plant  at  Soulom  and  the  use  made  of  it 
in  the  vears  1916-1918. 
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The  energy  furnished  to  the  nitrate  plant  in  1918, 
in  spite  of  the  slowing  up  following  the  armistice,  was 
equivalent  to  the  continuous  operation  at  full  load  for 
nearly  7,000  hours  of  the  four  generators  that  were 
reserved  for  its  service.  The  amount  of  energy  fur- 
nished to  the  ordnance  plant  and  at  the  powder  plant 
resulted  in  continuous  operation  of  the  generators  at 
full    load    for   more    than    3,000    hours.      On    the   other 


hand,  the  energy  used  for  the  railroad  company  and 
the  tramways  resulted  in  continuous  operation  of  the 
generators  at  full  load  for  only  1,300  hours.  Consider- 
ing the  hydraulic  end  of  the  plant,  the  total  output  in 
1918  corresponded  to  carrying  full  load  for  7,400  hours, 
giving  a  coefficient  of  utilization  equal  to  64  per  cent. 
During  1918  84,000,000  kw.-hr.  generated  at  Soulom 
resulted  in  a  saving  of  170,000  tons  of  coal. 


Uniform  Service  and  Meter  Wiring 

Definite  Rules  Adopted  at  Chillicothe,  Ohio,  for  Installing  Service  —  Size  of  Wire  and  Meter 

Fixed  by  Connected  Load — All  Except  Very  Small  Customers  Are  Furnished 

with  Three-Wire  Instead  of  Two-Wire  Service 

By  L.  C.  PETERMAN 

Formerly  Electrical  Engineer  Ohio  Utilities  Company,  Coliiml»(s.  Ohio 


IN  CONVERTING  its  distribution  system  from  125- 
cycle,  single-phase,  to  60-cycle,  three-phase,  the 
Chillicothe  (Ohio)  Electric  Railway,  Light  &  Power 
Company  made  a  rather  extended  study  of  the 
methods  of  supplying  service  to  the  consumer's  premises. 
Methods  employed  by  representative  companies  along 
this  line  showed  a  considerable  range  of  standards  in 
existence.  Adequate  reasons  were  developed,  however, 
for  abandoning  the  prevailing  practice  of  installing 
closely  spaced  transformers  of  very  small  size,  short 
two-wire  secondaries  and  two-wire  services  exclusively, 
and  unprotected  service  wires  inside  the  building,  to- 
gether with  the  indiscriminate  location  of  service  switch 
and  fuses. 

For  lighting  and  small  power  installations  a  three- 
wire,  three-phase,  2,300-volt  system  was  decided  upon, 


TABLE  I- 

-METER  SIZES  FOR 

SINGLE-PHASE  MOTORS 

Maximum                      Total, 

■Size,  One                      Two  or 

Size 

Volts 

Wire 

Motor                   More  Motors 
Hp                               Hp. 

5-arap. 

no 

2 

!                                 3-i  or 
smaller 

5-amp, 

220 

3 

i                         U 

lO-amp. 

220 

3 

IS                                3 

1 5-amp. 

220 

3 

3                                    4     . 

25-amp. 

220 

3 

5                                    7 

with  three-wire  110  220- volt  lighting  secondaries  and 
220-volt,  three-phase  transformers  for  power.  For  the 
larger  power  customers  requiring  300  kw.  and  above, 
6,900  volts  was  supplied  at  the  primary  voltage  or  at 
575  volts  secondary. 

Two-wire  services  had  proved  unsatisfactory  for  most 
commercial  consumers,  not  only  on  account  of  the  large 
copper  required  for  adequate  voltage  regulation  and  the 
attendant  strain  on  poles,  pins  and  house  brackets,  but 
also  because  it  had  been  found  almost  impossible  to 
eliminate  the  effect  of  starting  single-phase,  110-volt 
induction  motors  of  I  hp.  to  1  hp.  and  larger.  On  the 
other  hand,  universal  application  of  three-wire  services 
to  all  loads  was  proved  unnecessary,  as  the  numerous 
110-volt  heating  devices  in  residences,  together  with 
frequent  lack  of  proper  planning  of  the  interior  branch 
circuits,  in  many  cases  resulted  in  badly  unbalanced 
loading  and  nullified  the  advantages  ordinarily  secured 
by  the  use  of  220  volts. 

Consideration  of  the  voltage  drops  in  service  wires  as 


shown  in  Tables  V,  VI  and  VII  set  the  limit  of  the  two- 
wire  service  and  meter  at  5  amp.,  solely  from  the  stand- 
point of  economy  and  general  efficiency.  This  was  be- 
cause the  alley  distribution  employed  gave  an  average 


T.\BLE  II— THREE-PHASE  MOTORS,  THREE-WIRE.  220  VOLTS 


Meter 

Maximum  Size 

Total 

Size, 

One  Motor, 

Two    Motors. 

Amp. 

Hp. 

Hp 

5 

2 

10 

4 

5 

15 

6 

7; 

25 

10 

15 

50 

20 

30 

75 

30 

40 

100 

45 

60 

150 

60 

90 

Total,  More 

than  Two, 

Hp. 


16 
33 
50 
70 
100 


NOTE^Small  sizes:  I  hp.  =  3  amp.  per  phase  (approx.)  ;   1 5  hp.  or  above  1  hp 
=  2.6  amp.  per  phase  (approximate) 

length  of  service  of  about  1-50  ft.  (45  m.)  and  it  was  de- 
sired to  limit  the  drop  in  the  service  to  1  volt.  Accord- 
ingly tests  were  made  to  determine  the  connected  load 
which  would  produce  a  5-amp.  or  0.55-kw.  demand.  This 
was  found  to  be  about  1,800  watts  for  residences  and 
about  800  watts  for  small  shops  and  stores,  and  as  a  re- 
sult two  No.  8  wires  and  a  5-amp.  meter  are  usually 
recommended  for  such  loads  or  smaller,  and  three-wire 
services  of  appropriate  size  for  all  larger  loads. 


TABLE  III— SIZE  OF  SERVICE  WIRES,  WEATHERPROOF  ONLY, 
THREE-PHASE 


Size, 

40- 

80- 

Length  of  Service  

120-           160- 

200- 

.\mp. 

Volt^ 

Wire 

Ft. 

Ft 

Ft.              Ft 

Ft 

5 

220 

3 

10 

10 

10                10 

10 

10 

220 

3 

10 

10 

10                 10 

8 

15 

220 

3 

10 

10 

8                   8 

25 

220 

3 

8 

8 

6                    6 

4 

50 

220 

3 

b 

fo 

4                   2 

2 

75 

220 

3 

4 

4 

2                  1 

1  /O 

100 

220 

3 

2 

2 

1              1   0 

2/0 
4/0 

150 

220 

3 

i 

1 

I/O             2/0 

Maximum  voltage    drop  allowed:     3  volts  fur  loads  up  to  100  amp.:  4  volls 
for  150  amp.  load. 

For  a  single  large  residence  having  a  demand  of 
around  1  kw.  a  two-wire  No.  6  service  may  be  prefer- 
able to  three  No.  8's  on  account  of  the  unbalance  usually 
encountered,  as  mentioned  above.  But  for  four-family 
and  six-family  apartments,  the  customary  two  No.  6 
wires  can  profitably  be  replaced  by  three  No.  8's  as  the 
individual  two-wire  meters  can  be  split  across  the  two 
sides  of  the  three-wire  mains  and  a  fair  balance  secured. 
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For  such  a  load  of  around  2  kw.  demand  the  three  No. 
8's  will  greatly  reduce  the  otherwi.se  excessive  drop  and 
keep  it  under  1  volt  for  virtually  all  lengths  of  service. 
The  maximum  voltage  drop  to  be  allowed  in  the  sec- 
ondary proper  was  set  at  2  volts.  This  permitted  a 
reasonable  length  of  secondary  and  kept  the  investment 


Transformer 


Secondari 


Ma.ns 


Ground 


Service  no  Volts 


ll2/^^4  V. 


110/ ??o  y. 


I  11/ my. 


Service /09  Volts 
VOLTAGE  CONDITIONS  ESTABLISHED  AT  CHILLICOTHE 

per  customer  at  a  low  figure.  Voltage  regulation  of 
the  primary  circuits  was  arranged  as  far  as  possible  to 
give  112  volts  at  the  transformer  secondary  terminals, 
resulting  in  the  conditions  shown  in  diagram  above. 

It  will  be  noted  that  at  the  time  of  peak  load  on  the 
system,  or  for  about  two  hours  per  day,  the  customers 
immediately  adjacent  to  the  transformer,  or  about  20 
per  cent  of  the  total  number,  will  receive  1  volt  above 
the  standard  of  110  volts,  approximately  40  per  cent 
will  receive  standard  voltage  and  40  per  cent  receive 
a  minimum  of  1  volt  below  standard.  It  is  appreciated 
that  some  companies,  particularly   those   in   the   larger 


TABLE  IV— SIZES  OF  PRIMARY  FUSES 
Fuse  each  leg  of  single  or  three-pha-^e  transformer  installation,  as  shown  below 


Total 

One- 

Three- 

Total 

One- 

Three- 

Kva. 

Phase 

Phase 

Kva. 

Phase 

Phase 

1 

3 

3 

22  5 

20 

15 

2 

3 

3 

25 

25 

15 

3 

3 

3 

30 

30 

20 

4 

5 

5 

37  5 

35 

25 

5 

5 

5 

45 

40 

30 

7  5 

8 

6 

50 

45 

35 

10 

10 

8 

75 

65 

50 

15 

15 

10 

100 

90 

65 

20 

20 

15 

150 

130 

90 

cities,  would  consider  such  i-egulation  as  of  too  great  a 
range.  But  in  the  community  under  discussion,  in  view 
of  the  standards  maintained  in  nearby  cities  and  towns 
and  because  of  the  necessity  of  keeping  the  investment 
at  the  lowest  possible  minimum,  the  voltage  regulation 
decided  upon  was  considered,  and  has  since  proved,  verj- 
satisfactory. 


TABLE  V— VOLTAGE  LOSS*  IN  100-FT 

CIRCUITS  WITH  12-IN. 

SPACING 

\ND  CARRYING   10- 

\MP.  LOAD 

Size  of 
Wire, 

No. 

Resistance 
Drop, 

(Volts) 

Reactance 
Drop, 

(Volts) 

Impedance 
Drop. 

(Volts) 

Increase  of 
Impedance 

Over 
Resistance 

10 
8 
6 
4 
2 

1   994 
1    254 
0  788 
0  496 
0  312 

0  2618 
0  2514 
0  2406 
0  2300 
0  2194 

2.008 
1  .279 
0  8213 
0.5334 
0.3514 

0  007% 
2.0 
4  2 
7.5 
12.6 

1 
I/O 
2/0 
4/0 

0,2474 
0   1962 
0  1556 
0.0978 

0  2140 
0  2086 
0  2034 
0.1928 

0  2871 
0  2359 
0   1952 
0   1364 

16.0 
20.2 
25.4 
39  5 

*  Voltage  loss  is  the  numerical  difference  between  voltage  at  the  supply  and 
receiver  ends  of  the  line.  If  skin  effect  be  computed  for  No.  4/0,  the  above 
figure  for  resistance  drop  would  become  0.0980,  an  increase  of  one-fifth  of  one  per 
rent. 


T  P  Main  Line  Plug 
Cuhuf,  solid  neufnSi, 
'50  Anip..Fuses. 


D-RSwitch  &" 

Plug  Cutout. 
WAmp.Fuses 
Install  on  Load 
Side  of  Meter 


lto2W,re  Double 
Branct^  Plug  Cutouts 
as  required.  10 AFuses 


rfo.l2RC.far  3810 A  Meters  \^  ,  zsOVoltlPSl 

no./0/?.Cforl3&25AMeters    ^"LeverSr^ifcti 
FIG.2 


?50  Vo't  TPSl  Lever  Switch 


IIQ/IZOV.hWire 
.    A  4  Service 


Branctj  Circuits 


T.R2S0  Volt  f^ainL  I'ne  Enclosed 
fuse  Cutout  30 A.  fuses. 


Service 
Conduit 


TPar  On  fused  Knife  S> 

Wires  A£.&C  stYoutd  be  same  size,  of  sufficient 
capacity  to  carry  entire  loadofllO  volts-  Fstiou/d 
be  some  size  as  Dd£,  D&£  txjving  capacity  to 
carry  entire  load  at  ^20  volts-fPQT.  switch 
/otxrve  same  capacity  osA&B. 

FIG.4 


Install  meters  as  directed  for  ttiree  phase  installations 
SOA.meter  requires lOOA.  cutout &^switcf?.75 A. fuses 
75 A  meter  requires  lOOA.cufout,  switch  &  fuses 
too  A.  meter  requires  200  A.  cutout  S  switch,  ISO  A.  fuses 
/50  A. meter  requires  200A.  cutout,  smtct!&  fuses 
Nofa:-200  Amp.  cutout  mcry  consist  of  5  S.PUnits 

FIG.5 


Moin  Line 

Cutout 

rSo  Switch, 


-Mot less  than  12"- 


4&. 


Sealed  by' 
Company 


Condulet  'with  4 
Holt  Cover 


FIG. 6 


Branches 


Main  Line 

Switch  and 

Branch 

Cutouts 


^  Branches  - 


FIGS.  1  TO  6-— SERVICE  AND  METER  INSTALLATIONS  ADOPTED  FOR  STANDARD  PRACTICE  IN  CHILLICOTHE,  OHIO 


All  service  meters  installed  on  soft  pine  board  a  in.  thick,  painted 
Willi  two  coals  of  black  paint,  mounted  on  dry  ri^id  wall.  They 
are  located  "within  4  ft.  of  point  where  service  wires  enter  building. 
Screw  shell  of  cut-ovit  plug  connected  to  meter  leads.  FIr.  1  — 
Standarrl  metering  in.«ttanation.  110  volts.  5  amp.,  two-wire,  single- 
phase.  Fig.  2 — Wiring  for  220-voU.  5.  10.  15  and  25-amp..  three- 
wfre,    single-phase    loads.      Fig.    3 — Arrangement    for    serving    50- 


amp.  single-phase  loads  at  220  volts,  over  three  wires.  Fig.  4 — 
Three-wire  br-eakdown  service  supplying  energy  to  IKt-volt.  two- 
wire  isolated  plant.  Fig.  5 — Standard  installation  for  22ri-volt  or 
110-volt,  •25-amp.  (and  lower)  three-wire,  three-phase  delta  serv- 
ice. Fig.  6 — Meter  board  for  conduit  service  entrance  and  conduit 
interior  wiring.  Wiring  schemes  for  this  arrangement  are  shown 
in  Figs.  2,  3  and  4. 
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TABLE  VI— VOLTAGE  LOSS  FOR  LOAD  EQUIVALENT  TO  CAPACITY  OF  WIRE  (lOO-FT.  SERVICES) 

Wire  size  (B.  &  S.  gage).  Number 10  8  6  4  2  1  1/0 

Capacity  in  amp  .     .    30  50  70  90  125  150  200 

Voltage  drop,  capacity  load,  no-volt,  two-wire 6  02  6  40  5.75  4  80  4  39  4  31  4  72 

Voltage  drop,  capacity  load,  220-volt.  three-wire,  from  neutral  to  ..    .„  , ,     ,  ,  _ 

out?r.  ....,..," 3  01  3  20  2.87  2,40  2  20  2   15  2.36 


2/0 
225 


4  39 
2  20 


4/0 
325 


4  43 
2  22 


To  provide  a  guide  for  the  installation  of  services 
and  meters,  employees  were  provided  with  copies  of 
Table  VII,  as  well  as  with  .similar  tables  covering  single- 
phase  and  three-phase  motor  installations.  (Tables  I, 
II  and  III.)  Thus  the  order  clerk,  having  obtained  from 
the  inspector  the  connected  load,  length  of  service  and 


4.  For  several  consumers  grouped  on  the  same  prem- 
ises one  service  only  is  run  for  the  entire  group,  indi- 
vidual meters  to  be  centrally  located  as  near  the  service 
entrance  as  possible. 

5.  Designation  of  loads  requiring  two-wire  and  three- 
wire  services  respectively. 


TRANSFORMER 

INSTALLATIONS 

AND  WIRING  ON 

CROWDED   POLES. 

ALL  SERVICE  WIRES 

ARE  ARRANGED 

IN    A   VERTICAL    PLANE. 

SPECIAL  CUT-OUT   BOXES 

OR  FITTINGS 

ARE  NOT  REQUIRED 


B 


class  of  busines.s,  i.<  in  a  position  to  issue  complete 
orders  for  connection  of  the  customer.  It  was  felt  that 
this  method  was  preferable  to  the  previous  practice, 
common  to  many  of  the  smaller  companies,  of  having  the 
line  foreman  make  his  own  computations,  as  a  saving 
of  time  and  greater  uniformity  resulted. 

Requirements  for  Service  and  Meter  Wiring 

Specifications  were  also  prepared  giving  the  require- 
ments of  the  company  for  service  and  meter  wiring  on 
the  consumer's  premises.  These  were  approved  by  the 
Public  Utilities  Commission  and  include: 

1.  Consumer  to  purchase  and  install  service  entrance 
conduit,  main-line  switch,  service  cut-out  and  steel  cut- 
out box,  and  meter  wiring. 

2.  Service  wires  on  the  consumer's  premises  to  be 
installed  in  rigid  iron  conduit,  main-line  cut-out  box  to 
be  sealed  by  the  company. 

3.  Meter  to  be  installed  wherever  possible  within 
4  ft.  (1.2  m.)  of  service  entrance,  in  which  case  fuses 
only  are  to  be  installed  between  meter  and  supply. 


6.    All  single-phase  motors  i  hp.  and  above  to  operate- 
only  on  220-volt  circuits. 

Under  Rule  1  the  company  installs  only  the  meter  and 
the  weatherproof  wires  between  pole  and  building.   Rule 

TABLE  VII— SIZE  OF  METERS  AND  SERVICE  WIRES 


Length  of  .Service,  Feet . 

100     120     140     160      180     200 


10       10       10        10        ID       10 


2.^  " 

Clasii  of 
Service 

> 

i 

s^" 

60 

80 

1,800 

4.000 

800 

1.600 

Domestic 
Domestic 
Commercial 
Commercial 

5 

5 
5 
5 

110 
220 

no 

220 

2 
3 
2 
3 

10 
8 
10 
10 

10 
8 
10 
10 

3,000 
4,500 
8,000 

Commercial 
Commercial 
Commercial 

10 
15 
25 

220 
220 
220 

3 
3 
3 

10 
10 
8 

10 
8 
6 

16,000 
24.000 
33.000 
50,000 

Commercial 
Commercial 
Commercial 
Commercial 

50 
75 
100 
150 

220 
220 
220 
220 

3 
3 
3 
3 

4 
4 
2 

1 

4 

2 

2 

10 

2  2  1  I/O     I/O     2  0 

i  1    0  1.0  2/0     4/0     4/0 

1  I    0  2/0  2/0     4/0     4/0 

10     2.0  4,0  4/0      


*  Maximum  voltage  drop  allowed:  1.0  volt  for  loads  up  to  50  amp.;  1. 1  volts 
for  50  amp.;  1.25  volts  for  75  amp.;  1.5  volts  or  100  and  1 50-amp.  load.  Loads 
of  50  amp.  and  up  are  almost  uniformly  near  transformer  location,  hence  the 
total  secondary  drop  is  not  excessive. 
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2  helps  prevent  loss  of  electrical  energy  by  theft  and 
otherwise.  A  general  inspection  had  disclosed  many 
cases  of  one.  two  or  more  lights  connected  ahead  of  the 
meter  when  open  wiring  was  used.  One  extreme  case 
was  found  where  a  3-np.  motor,  connected  ahead  of  the 
meter,  had  been  in  daily  operation  for  a  period  estimated 
at  upward  of  fifteen  years. 

Rule  3  was  inspired  by  the  observation  that  many 
consumers  used  the  service  switch  as  a  master  switch 
for  their  installation  and  operated  it  two  or  more  times 
a  day.  Transposing  position  of  the  switch  prevents 
frequent  interruption  of  current  to  the  meter  shunt, 
improved  accuracy  of  registration  resulting.  The  main 
fuses  are  rated  at  two  to  five  times  the  capacity  of  the 
meter,  depending  on  the  meter  size,  and  are  always 
larger  than  the  largest  branch  fuses.  Overloads  there- 
fore usually  operate  only  branch  circuit  fuses  which  are 


STEEL  WALL  BRACKETS   AND   CONDUIT   ENTRANCE   ARE   FEATURES 
OF  customer's  SERVICE 

readily  accessible  to  the  consumer.  No  objection  by 
the  underwriters  was  made  to  this  practice. 

Rule  4,  covering  apartment  houses  and  business  blocks, 
minimizes  investment  in  service  drops  and  facilitates 
meter  reading  and  testing.  Rule  6  was  demanded  by 
requirements  of  good  service.  In  one  case  a  il-hp. 
coffee-mill  motor  had  caused  the  installation  of  a  No.  2 
service  on  account  of  the  lights  flickering  badly  on 
starting.  After  conversion  to  220  volts,  three ,  No.  8 
wires  were  substituted  and  the  flicker  was  less  noticeable 
even  than  with  the  two  No.  2's.  The  total  load  was 
about  2.2  kw. 

At  the  time  of  the  inauguration  of  60-cycle  service, 
Chillicothe  was  one  of  the  largest  towns  in  the  country 
maintaining  125-cycle  service.  In  view  of  the  special 
nature  of  motor-driven  apparatus  required  for  operation 
on  the  old  circuits,  it  is  rather  remarkable  that  in  this 
community  of  20,000  people  there  were  found   upward 


TABLE  Vlir— 

VOLT.AGE  LOSS*  AT  VARIOUS  LOADS  FOR  100-FT 

SERVICES 

110- Volt 
Service 

o: —  ^e  vtr:-^ 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

.\ 

Amp 

K«. 

10 

8 

6 

4 

2 

1 

1/0 

20 

4  0 

5 

0  55 

UOO 

0  64 

0   41 

0  27 

10 

1    1 

2  DO 

1    28 

0  82 

0  53 

0  35 

0  29 

0  24 

[■i 

1    65 

3  01 

1    92 

1    23 

0  80 

0  53 

0  43 

0  35 

20 

2.2 

2  56 

1    64 

1    07 

0  70 

0  57 

0  47 

0   39 

25 

2  75 

3  20 

2  05 

1    33 

0   88 

0  72 

0  59 

0  49 

m 

3  3 

2  46 

1    60 

1    05 

0  86 

0  71 

0   59 

0   41 

50 

>  :> 

4    11 

2  67 

1    76 

1    44 

1    18 

0   98 

0  68 

220-voIt.  three-wire 

;     drnp 

fri>iii  lieu  ral  to 

outer 

5 

1    1 

0  50 

0  32 

0  2! 

0   13 

10 

2.2 

1    00 

0   64 

0  41 

0  27 

15 

3  3 

1    51 

0   96 

0  62 

0  40 

0  26 

20 

4  4 

2  01 

1    28 

0  82 

0  53 

0  35 

0   29 

0  24 

25 

5  5 

1    60 

1    03 

0  67 

0   44 

0  36 

0.29 

0.24 

10 

6   6 

1    92 

1    23 

G  80 

0   53 

0  43 

0  35 

0  29 

0   20 

50 

lUO 

2  05 

1    33 

0  88 

0  72 

0  59 

0   49 

0  34 

75 

16   5 

2  00 

1   32 

1    08 

0  88 

0  73 

0   51 

100 

22   0 

1.76 

1    44 

1    18 

0  98 

0.68 

150 

33  0 

2  64 

2   15 

1   77 

1   46 

1.02 

*  It  should  not  be  overlooked  that  for  equivalent  amperage  the  lower  half  of  the 
table  repre.ient.s  twice  the  power  of  the  upper  pare  of  ihe  table. 

of  600  motors  and  motor-driven  appliances  which  had 
to  be  rewound  or  replaced.  This  seems  to  indicate 
forcibly  that  the  public  really  wants  electrical  appli- 
ances and  will  go  out  of  its  way  to  get  them.  After 
the  change-over  the  power  load  quickly  jumped  from 
nothing  to  more  than  1,200  kw.  and  the  commercial  and 
residence  load  increased  appreciably.  -^ 

At  the  present  time  a  3,000-kw.  substation  supplies) 
railway,  lighting  and  power  load,  energy  being  pur- 
chased from  the  Ohio  Utilities  Company. 

G.  K.  Vaughters  is  general  manager  of  the  Chillicothe 
company,  J.  C.  Martin  is  secretary-treasurer,  and  F.  K. 
Sexauer  is  assistant  manager. 


Half-Million-Kilowatt  Development 
Proposed  on  Delaware  River 

ANNOUNCEMENT  of  a  proposed  plan  to  develop 
^  about  500,000  kw.  in  water  power  on  the  Delaware 
River,  at  a  total  cost  estimated  at  $200,000,000.  has  been 
made  by  Paul  T.  Brady  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  Active  work  will  be  com- 
menced as  soon  as  authorization  is  received  from  the 
Federal  Water  Power  Commission.  The  plan  calls  for 
the  construction  of  four  dams,  at  or  near  Belvedere, 
Bushkill,  Shohola  and  Butler's  Rift,  with  an  average 
head  of  80  ft.  The  total  power  capacity  of  these  four 
dams  is  estimated  at  about  500,000  kw.  at  normal  high 
water.  In  addition  a  steam-power  plant  with  a  capacity 
of  100,000  kw.  will  be  erected  somewhere  in  New  Jersey 
in  order  to  supplement  the  hydro-electric  plants  during 
seasons  of  low  water. 

Power  will  be  sold  wholesale  in  large  blocks  in  New 
Jersey,  eastern  Pennsylvania  and  southern  New  York, 
though  it  is  believed  at  this  time  that  New  Jersey  will 
take  the  major  part  of  the  total  output.  If  present 
plans  are  carried  out  the  steam  power  plant  and  two 
of  the  hydro  plants  will  be  in  operation  by  Jan.  1,  1923. 

Mr.  Brady  has  applications  covering  all  of  the  de- 
sirable water-power  sites  in  the  hands  of  the  Federal 
Water  Power  Commission,  where  they  are  grouped 
under  the  title  of  Project  No.  22.  He  is  at  present 
working  in  an  individual  capacity,  but  will  turn  the 
whole  proposition  over  to  a  corporation  as  soon  as  the 
necessary  preliminaries  are  settled.  Associated  with 
Mr.  Brady  are  Duncan,  Young  &  Company,  the  L.  B. 
Stillwell  Engineering  Company  and  the  engineers  of 
the  Westinghouse  Electric  &  Manufacturing  Company. 
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Governors  Hold  State  Regulation  of 

Utilities  Essential 

Replies  Received  by  Former  Gov.  Charles  H.  Brough  of  Arkansas  from  Chief 
Executives  of  Thirty-four  States  with  Some  Form  of  Public  Utility  Commission 
Very  Gratifying  in  View  of  Political  Efforts  to  Discredit  Commission  Rule 


IN  NOT  a  few  states  the  principle  of  state  regulation 
of  public  service  corporations  is  being  questioned 
by  politicians  in  an  effort  to  make  a  popular  appeal. 
In  virtually  every  case  the  commission  has  been 
charged  with  playing  into  the  hands  of  the  utilities  by 
raising  rates.  So  far  as  can  be  learned  there  is  no 
public  demand  for  the  abolition  of  state  regulation. 
In  some  states,  it  is  true,  a  governor  was  elected  last 
fall  on  a  platform  one  of  the  planks  of  which  was 
abolition  of  state  utility  regulation.  However,  sight 
must  not  be  lost  of  the  fact  that  the  election  resulted  in 
a  party  "landslide"  and  that  local  issues  were  largely 
ignored  by  the  voters  in  their  preoccupation  with  na- 
tional affairs. 


One  of  those  states  where  public  utility  regulation 
figured  was  Arkansas.  Gov.  Charles  H.  Brough,  who 
was  defeated  for  re-election,  stood  out  strong  for  state 
regulation,  and  even  after  the  results  of  the  November 
election  became  known  he  continued  in  his  efforts  to 
retain  the  Arkansas  commission.  As  a  part  of  his 
endeavors  in  this  direction  he  sent  a  telegram  late  in 
December  to  the  governors  of  all  the  states  and  received 
replies  from  thirty-four  having  state  regulation  of  utili- 
ties. It  is  evident  from  these  replies,  which  speak  for 
themselves,  that  state  regulation  has  justified  itself  and 
is  too  fii-mly  rooted  to  be  dislodged  by  the  political 
assaults  of  misinformed  demagogues.  The  replies  which 
were  received  by  Governor  Brough  ai^e  as  follows : 


Pennsylvania — Willknn  C.  Sprout, 
Governor. — We  have  in  this  state  a 
public  service  commission  which  has 
been  extremely  useful.  We  would  not 
think  of  abolishing  it. 


Illinois — Frank  O.  Loicden,  Governor. 
— Of  course  there  has  been  criticism 
of  our  public  utility  commission  be- 
cause of  the  necessity  of  increasing' 
rates  in  consequence  of  the  war.  Up 
to  two  years  ago,  however,  the  de- 
creases in  rates  were  much  more 
numerous  and  greater  than  the  in- 
creases. It  looks  now  as  though  it 
would  be  possible  in  the  next  few  years 
for  the  commission  again  to  reduce 
rates  and  indeed  protect  the  public 
better  than  could  be  done  without  the 
commission. 


Rhode  Island — R.  Livitigstoti  Beeck- 
man,  Governor. — We  find  our  public 
utilities  commission  of  three  members 
a  great  success  and  can  see  no  reason 
for  abolishing  it. 

Nevada  Gives  Five  Reasons 

Nevada  —  E.  D.  Boyle,  Governor.  — 
Nevada  has  had  a  railroad  and  pub- 
lic utilities  commission  since  1907.  In 
1909  its  name  was  changed  and  the 
personnel  slightly  altered,  but  the  func- 
tions remain  the  same.  We  consider 
it  an  indispensable  department,  first 
because  it  keeps  public  service  corpora- 
tions out  of  politics;  second,  because  it 
properly  and  intelligently  represents 
the  state  before  the  Interstate  Com- 
merce Commission  on  all  interstate 
rates  affecting  our  people;  third,  be- 
cause it  effects  by  informal  methods 
satisfactory  adjustments  of  interstate 
rates  and  service;  fourth,  because  it 
shuts     out    improper    and     destructive 


competition,  and,  fifth,  because  it  saves 
our  industries  and  people  hundreds  of 
thousands  of  dollars  annually.  I  may 
observe  that  there  is  just  the  same 
need  for  the  state  public  service  com- 
mission now  as  existed  before  passage 
of  Esch-Cummings  bill. 

Step  Backward 

Idaho — D.  W.  Davis,  Governor. — This 
state  has  a  public  utilities  commis- 
sion of  thi'ee  members.  We  expect  to 
continue  this  commission,  as  I  believe 
it  would  be  a  sad  step  backward  Vj 
abrogate   state  regulation  of   utilities. 


Wyoming — R.  D.  Carey,  Governor. — 
It  would  seem  to  me  that  for  any 
state  to  do  away  with  its  public  utili- 
ties commission  would  be  a  step  back- 
ward. It  is  my  intention  to  ask  our 
Legislature  to  increase  the  powers  of 
our  commission,  although  it  has  ac- 
complished much  under  our  present 
law. 


Kansas — Henry  J.  Allen,  Governor. — 
The  Kansas  Public  Utilities  Commis- 
sion was  established  January,  1911. 
Over  four  thousand  cases  have  been 
taken  before  this  commission,  with  the 
number  gradually  increasing.  Less 
than  1  per  cent  of  the  cases  are  ap- 
pealed to  the  courts.  Very  few  de- 
cisions are  reversed. 


Missouri — Frederick  D.  Gardner,  Gov- 
ernor.— We  have  in  this  state  a  pub- 
lic service  commission  of  five  members. 
They  have  been  compelled,  owing  to  the 
high  costs  of  everything,  to  grant  in- 
ci'eased  rates  to  public  utility  corpora- 
tions. This  has  raised,  of  course,  a 
clamor  over  the  state,  but  thoughtful 
people  and  those  who  have  studied  the 
situation  realize,  in  my  judgment,  that 
the  situation  would  have  been  far 
worse  without  a  public  service  com- 
mission. Personally  I  most  assuredly 
feel  that  the  public  service  commission 
is  an  important  and  pecessary  adjunct 
of  the  state  government. 

No  Justification  for  Abolishment 

Utah — Simon  Bamberger.  Governor. — 
A  public  utilities  commission  was 
established  in  LUah  four  years  ago  on 
the  theory  of  urgent  need  for  the 
proper  regulation  of  common  carrieis, 
and  I  cannot  conceive  of  any  justifica- 
tion for  its  abolishment.  Under  its  di- 
rection needs  and  returns  of  carriers 
are  investigated,  and  every  effort  is 
made  to  arrive  at  an  adjustment  that 
is  equitable  to  all.  Its  decisions  are 
bound  to  create  a  limited  dissatisfac- 
tion temporarily,  but  in  the  end  its 
actions  almost  without  exception  prove 
to  have  been  warranted. 


Vermont — Percival  W.  Clement,  Gov- 
ernor.— The  public  service  commis- 
sion of  three  members  is  working  out 
satisfactorily  in  this  state.  I  am  rec- 
ommending increased  authority  and 
facilities  to  enable  the  commission  to 
investigate  more  thoroughly  affairs 
that  come  up  for  approval  or  regula- 
tion. 


Mississippi — Lee  M.  Russell,  Governor. 
— We  are  highly  pleased  with  the 
work  of  our  bond  improvement  com- 
mission. Our  people  are  thoroughly 
satisfied  with  this  commission  and 
would  not  do  without  it. 


Washington — Louis    F.    Hart,    Gover- 
nor.— Several  years  ago  our  Legisla- 
ture  created   a   public   service   commis- 
sion of  three  members  to  regulate  pub- 
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lie  utilities  and  public  service  corpora- 
tions. Our  experience  with  this  com- 
mission has  been  most  satisfactory.  Its 
work  has  been  of  incalculable  benefit 
to  the  people  of  our  state  both  in  reg- 
ulating rates  and  service,  lowering  the 
former  and  raising  the  standard  of  the 
latter.  

Nebraska — Samm-l    li.   McKtlrie,   Gov- 
ernor.— Our  railway  commission  is  a 
constitutional  body.    I  think  it  has  done 
good  work. 

Invaluable  Arm  of  State 
Government 

Oklahoma — ./.  B  A.  Roberlson,  Gov- 
ernor.--! think  it  very  essential  in 
these  days  to  have  a  corporation  com- 
mission or  a  similar  board  to  regulate 
and  control  public  utilities.  While  our 
commission  has  not  given  entire  satis- 
faction, it  is  not  the  fault  of  the  sys- 
tem so  much  as  it  is  of  recent  con- 
ditions in  the  business  world. 


Montana — S.  V    Stewart,  Governor. — 
Montana's   experience  with    a   public 
utilities   commission    has   been    entirely 
satisfactory. 


West  Virginia — John  J.  Conrwell,  Gov- 
ernor.— This  state  has  had  a  com- 
mission regulating  all  public  utilities 
for  about  ten  years.  It  is  indispensable 
and  there  is  no  sentiment  for  repeal  of 
the  law.  

Louisiana — John  M.  Parker,  Gover- 
nor.— Louisiana  has  had  for  a  num- 
ber of  years  a  railroad  commission  in 
charge  of  railroad,  telegraph,  telephone 
and  express  utilities  within  the  state. 
It  has  been  an  invaluable  arm  of  state 
government,  and  there  is  no  thought  of 
dispensing  with  it.  Louisiana  has  no 
state  regulation  of  municipal  utilities. 
A  bill  for  a  general  utilities  commission 
failed  at  the  1920  session  of  the  Loui- 
siana Legislature. 

"Proved  Its  Usefulness,"  Says 
Coolidge 

Massachusetts — Henry  F.  Lony,  sec- 
retary to  Governor. — Governor  Cool- 
idge wishes  me  to  reply  to  your  tele- 
gram and  say  that  the  public  utilities 
commission  of  Massachusetts  is  com- 
posed of  a  chairman  and  four  associate 
members  as  a  permanently  established 
commission  and  has  done  excellent 
work.  There  is  no  intention  in  Mas- 
sachu.setts  of  doing  away  with  this 
commission,  which  has  proved  its  use- 
fulness.   

North  Dakota — Lyrm  J.  Frazier,  Gov- 
ernor.— A  board  of  railroad  commis- 
sioners consisting  of  three  members 
regularly  controls  and  fixes  rates, 
charges  and  service  of  all  public  utili- 
ties. I  believe  that  it  is  necessary  to 
have  some  such  board  with  power  to 
make  these  regulations. 


New  Mexico — O.  A.  Larrazola,  Gover- 
nor.— The  corporation  commission  in 
New  Mexico  has  not  given  all  the  good 
results  it  should  for  lack  of  sufficient 
power  under  the  law.  If  it  is  properly 
empowered  to  act  I  consider  such  a 
commission  not  only  good  but  almost 
indispensable. 


Wisconsin — E.  L.  Philipp,  Governor, 
— Wisconsin  has  maintained  a  rail- 
road commission  for  fifteen  years,  con- 
sisting of  three  members,  which  has 
charge  of  steam  railways,  water  power 
and  other  public  utilities.  The  result 
has  been  generally  satisfactory,  and 
there  has  been  no  disposition  on  the 
part  of  the  people  to  discontinue  this 
organization. 

Kentucky — Edioin  P.  Morrow,  Gover- 
nor.— The  experience  of  Kentucky 
with  a  railroad  commission  is  most 
satisfactory  as  far  as  its  powers  ex- 
tend. The  tendency  of  legislation  is  to 
increase  its  power  and  scope  into  a 
general  public  utility  commission  to  in- 
clude telephone,  telegraph,  natural  gas, 
etc. 

Source  of  Daily  Usefulness 

Colorado — Oliver  H  Shoitp,  Governor. 
—The  Colorado  Public  Utilities  Com- 
mission during  six  years  has  handled 
380  formal  and  1,100  informal  cases 
besides  many  other  matters  not  placed 
on  the  docket.  Its  experience  because 
of  rate  advances,  induced  by  abnormal 
operating  costs  in  some  instances,  has 
been  similar  to  that'  of  other  state  com- 
missions, but  the  people  of  Colorado 
on  the  whole  have  shown  confidence 
in  the  commission  and  its  work.  Effi- 
ciency of  state  regulation  is  proved  by 
the  many  cases  of  home-rule  cities  ap- 
plying to  the  commission  for  assistance. 
A  study  of  its  activities  would  show 
that  in  regulation  and  supervision  of 
public  utilities  and  service  even  more 
than  of  rates  the  commission  is  a 
.source  of  daily  usefulness  to  the  pub- 
lie.  There  is  no  question  that  state 
regulation  of  public  utilities  has  proved 
its  value  here. 


Georgia — Hugh  M.  Dorsey,  Governor. 
— Our  commission,  the  first  ever 
created  in  the  Union,  functions  well. 
We  would  not  consider  repealing  the 
law. 


New  Hampshire — John  H.  Bartlett, 
Governor.; — We  are  well  satisfied  with 
our  utilities  service  commission  and  be- 
lieve that  our  method  is  the  best  way 
to  regulate  utilities. 

Here  to  Stay 

Marvxand — Albert    C.    Ritchie,    Gover- 
nor.— Maryland     has    had     a     public 
service     commission     since     1910,     and 
state  regulation  is  here  to  stay. 


Arizona — Thotnas  E  Campbell,  Gover- 
nor.— I  am  a  subscriber  to  the  prin- 
ciple of  regulation  of  public  utilities 
through  a  properly  constituted  board  or 
commission,  preferably  the  latter.  Any 
success  of  such  a  department  depends 
upon  its  personnel  and  the  powers 
granted  by  legislation.  I  cannot  com- 
mend the  results  obtained  by  the  Ari- 
zona Corporation  Commission,  but  I 
charge  the  weakness  to  its  personnel 
rather  than   to  failure  of   principle. 

Justified  Its  Existence  in 
California 

California — William  D.  Stephens,  Gov- 
ernor.— The  State  Railroad  Commis- 
sion of  California  in  regulating  public 
utility  rates  has  justified  its  existence 
in  every  way.  California  is  strongly 
for  just   such   a  body. 


Indiana — James  P  Goodrich,  Governor. 
— Our  public  utility  commission  has 
been  in  force  in  Indiana  for  the  past 
ten  years,  and  has  given  complete  sat- 
isfaction. It  is  undoubtedly  a  great 
step  in  advance  and  will  be  retained  in 
our  state. 


Connecticut  —  Marcus  H.  Holcomb, 
Governor. — Our  public  utilities  com- 
mission has  rendered  a  valuable  serv- 
ice in  regulating  trolley  conditions  and 
other  public  utilities.  Dispensing  with 
the  commission  would  not  be  consid- 
eied. 


Oregon — D  H.  Upjohn,  secretary  to 
Governor. — The  public  service  com- 
mission here  has  functioned  success- 
fully. Some  efforts  have  been  made  to 
abolish  it,  but  have  proved  futile  so 
far. 

Should  Extend  Powers 

AijVBAMA — Thomas  E.  Kilby,  Gover- 
nor. —  The  Alabama  Legislature 
created  a  public  service  commission  in 
191.'),  placing  upon  it  the  duties  of  the 
old  railroad  commission.  The  com- 
mission did  not  give  general  satisfac- 
tion, and  the  Legislature  in  special  ses- 
sion in  1920  placed  additional  duties 
upon  the  commission,  increasing-  salaries 
and  re(iuiring  commissioners  to  live  in 
Montgomery.  My  belief  is  that  under 
the  present  law  better  results  will  be 
obtained. 


Maine — Carl  E    Mitlikcn,   Governor. — 
We  have  a  public  utility  commission 
in  Maine.     I  believe  in  that  method  of 
regulating   public   utilities. 


Michigan — Albert  E  Sleeper,  Gover- 
nor.— Michigan  created  a  railroad 
commission  in  1897  and  gradually  ex- 
tended its  powers  to  include  other  utili- 
ties in  1919.  A  new  statute  changed 
the  railroad  commission  to  a  gen- 
eral public  utility  commission  with 
broadened  powers.  I  believe  such  a 
commission  is  absolutely  indispensable, 
but  its  powers  should  be  further  ex- 
tended. I  believe  our  commission, 
which  was  created  in  1919,  has  been  al- 
most indispensable  to  the  welfare  of 
the  state.  State  regulation  certainly 
should  be  perpetuated. 
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Electrifying  Facilitates  Port  Operation 

The  Reduction  of  Port  Delays  Is  Possible  Through  the  Use  of  Modern 
Loading  and  Unloading  Equipment  —  Description  of  Some  Types  of 
Electrical  Equipment  Which  Have  Proved  to  Be  Suitable  for  Such  Work 

j  By  COiMMANDER  C.  S.  McDOWELL, 

'  United  States  Navy 


ORE  HANDLING  AT  GREAT  LAKES  TERMINALS  IS  A  SPECIALIZED  PROBLEM,  BUT  SHOWS  WHAT  MIGHT  BE  DONE  AT  OTHER  PORTS 


r; 


lO  utilize  our  port  facilities  economically 
it  is  highly  important  that  the  delays  in  port, 
waiting  to  unload  and  load  cargo,  should  be 
cut  down  to  the  minimum.  There  is  no  par- 
ticular purpose  in  providing  economical  propelling  and 
auxiliary  machinery  on  shipboard  if  all  the  saving  ob- 
tained by  such  improvements  is  eaten  up  by  unnecessary 
delays  of  this  nature. 

We  need  fewer  and  more  highly  skilled,  better  paid 
shipmen  and  dockmen,  with  the  very  latest,  speediest 
machines  for  loading  and  unloading.  Such  facilities 
both  ashore  and  on  board  ship,  combined  with  the 
higher  skill  of  America  in  operating  and  caring  for 
machinery,  afford  our  chance  to  offset  the  higher  wage 
which  is  paid  our  seamen  and  put  us  on  a  competi- 
tive footing  with  our  friends  in  the  Atlantic  or  in 
the  Pacific. 

The  simplest  method  and  the  one  allowing  the  most 
economical  handling  of  freight  is  the  one  where  stand- 
ard ships  run  between  two  definite  ports,  always  utilize 
the  same  terminals  and  carry  only  bulk  or  standard 
package  freight.  Under  such  conditions  the  special 
problem  may  be  solved  by  installation  of  permanent 
electrically  operated  conveyors  of  different  types,  elec- 
tric cranes,  mechanical  unloaders,  etc.,  and  cargo  may 
be  handled  in  much  the  same  manner  at  ocean  terminals 

•Discussed  at  Jan.  28  meeting  of  American  Institute  of  Elec- 
trical  Engineers   and   American  Society  of  Mechanical  Engineers. 


as  ore  is  handled  on  the  Great  Lakes.  The  above  con- 
dition also  permits  the  installation  of  all  the  cargo- 
handling  apparatus  on  shore  and  eliminates  the  present 
steam  winch,  which  is  notoriously  ineflicient,  from  the 
ship.  It  also,  by  the  same  elimination,  puts  the  cargo- 
handling  gear  where  it  is  used  almost  continuously  and 
removes  this  gear  from  the  ship,  where  it  has  been  a 
large  expense  to  install  and  keep  in  order,  and  has 
served  no  use  except  for  a  short  time  at  the  end  of 
each  voyage. 

Although  piers  with  gravity  feed  have  been  built  in 
the  past  twenty  years,  the  present  trend  is  apparently 
toward  the  belt-conveyor  system,  electrically  driven. 
Thus  one  of  the  latest  coal  piers  built  is  the  loading 
pier  for  the  Baltimore  &  Ohio  Railroad  at  Curtis  Bay, 
Baltimore,  at  which  the  cars  are  dumped  in  the  yard  on 
shore  on  the  tail  end  of  the  system  of  four  parallel 
60-in.  (1.5-m.)  belt  conveyors,  each  of  which  discharges 
to  the  vessel  by  means  of  a  large  "tripper"  consisting 
of  a  movable  steel  tower,  which  carries  pulleys  over 
which  the  belt  turns  back  on  itself  to  discharge  its  load. 

The  above  is  given  as  an  example  of  what  may  be  done 
in  the  loading  of  a  uniform  bulk  cargo,  in  the  case  of 
coal  piers;  the  proposition  is  simply  one  of  loading;  if 
unloading  is  to  be  provided  for,  an  entirely  different 
type  of  equipment  is  required,  and  in  such  a  case  for 
bulk  cargoes  separate  piers  are  usually  provided. 

Unloading  of  bulk  cargoes  has  not  been  brought  tq 
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the  same  degi-ee  of  efficiency,  as  the  loading  record  on 
the  lakes  of  two  and  one-half  hours  for  unloading  a 
10,000-ton  vessel,  as  compared  with  twenty-three  min- 
utes for  loading  it,  will  show.  The  Hulett  "grass- 
hopper" unloader  is  now  in  general  use  and  consists 
essentially  of  a  massive  frame  or  walking  beam,  the 
front  end  resting  on  the  face  of  the  dock  and  the  rear 
end  on  a  slightly  raised  concrete  wall.  On  this  frame 
is  a  carriage  moving  backward  and  forward  over  the 
trough.  The  outer  ends  of  the  walking  beam  are  legs 
which  reach  down  into  the  hold,  the  whole  mechanism 
being  operated  by  one  man.  When  a  load  of  15  to  20 
tons  is  elevated  by  the  bucket  clear  of  the  vessel,  the 
carriage  runs  back  on  the  main  frame  until  the  bucket 
is  over  the  weighing  hopper  or  trough,  and  there  the 
load  is  released.  The  weighing  hopper  moves  only 
between  the  main  legs  of  the  machine.  A  cable  runs 
along  side  of  each  track  continuously,  and  the  move- 
ment of  cars  is  taken  care  of  by  the  cable.    An  operator 


wharf.  Trolley  conveyors  are  utilized  for  distributing 
the  bunches  of  bananas  to  refrigerator  cars  on  railroad 
sidings  running  perpendicular  to  the  face  of  the  wharf, 
these  conveyors  having  branches  to  each  siding. 

Mechanical  unloaders  of  a  construction  similai-  to 
that  given  above  have  been  designed  for  handling  mis- 
cellaneous cargoes  and  ai'e  installed  or  being  installed 
at  some  army  bases.  They  consist  of  structural  frame- 
work with  double  boom  and  constant  running  chain 
carriers  similar  to  the  one  mentioned  above.  The  plan 
in  this  instance  is  to  carry  small  trucks  loaded  with 
miscellaneous  cai-goes.  These  trucks  are  fitted  with 
small  wheels  so  that  when  they  are  deposited  on  the 
wharf  or  in  the  storage  rooms  they  are  automatically 
released  and  can  be  wheeled  to  any  position  or  location 
desired.  For  carrying  material  within  the  warehouse 
it  is  planned  to  carry  these  same  trucks  automatically 
on  overhead  trackways  and  have  them  automatically 
deposited   ^^herever   wanted.      This   type   of   apparatus 
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pulls  a  lever  on  the  mechanical  clamp  which  is  attached 
to  the  train  and  moves  the  train  a  car  length  for  the 
next  load. 

The  cheapening  of  the  cost  of  unloading  through  the 
successive  steps  by  which  the  process  has  been  im- 
proved since  1880  is  shown  by  the  following  figures: 
Cost  of  unloading  a  ton  of  coal  with  wheelbarrows,  56 
cents;  with  Brown  machine  and  shovelers,  28  cents; 
with  Brown  fast  plants,  12  cents;  with  Hulett  fast 
plants,  4  cents. 

At  the  port  of  New  Orleans,  where  bananas  are  un- 
loaded in  greater  quantities  than  in  any  other  port  in 
this  country,  the  handling  of  the  unloading  by  me- 
chanical devices  has  been  developed  until  practically  all 
of  the  bananas  are  now  unloaded  by  machines.  The 
general  plan  is  to  employ  unloaders  of  a  structural  steel 
framework  supported  by  railway  trucks  running  on 
standard  railway  tracks  set  close  to  and  parallel  with 
the  face  of  the  wharf.  The  framework  supports  a 
double  boom  which  can  be  adjusted  into  position  over 
the  hatchway  of  the  ship.  Over  the  booms  constant 
running  chains  are  installed  which  are  equipped  to 
carry  several  bunches  of  bananas  in  huge  slings.  The 
chain  is  lowered  through  the  hatchway  by  means  of  the 
adjustable  booms,  and  after  being  placed  into  position 
the  bananas  are  placed  in  this  sling  and  removed  from 
the  hold   to  be   deposited   on   a   receiving   table  on   the 


is  reversible  and  can  be  used  for  both  loading  and  un- 
loading ships. 

In  the  case  of  bags  and  bales  not  very  much  progress 
has  been  made  in  the  utilization  of  continuous-move- 
ment apparatus,  although  unloaders  of  the  conveyor  or 
continuous-chain  type  have  been  developed  and  installed 
in  some  cases.  The  electric  crane  has  been  developed 
to  such  efficiency  that  it  is  probable  that  continuous- 
movement  unloading  machinery  would  have  a  hard 
lime  competing  with  it.  Bags  and  crates  unloaded 
through  hatches  are  lifted  in  the  rope  sling  by  boom  or 
crane  and  deposited  on  the  wharf  deck  for  handling. 
In  some  cases,  however,  conveyors  have  been  built  with 
a  movable  section,  permitting  them  to  be  extended  to 
the  deck  of  the  ship,  where  bags,  barrels,  etc.,  are  fed 
to  slings  which  lower  a  slingful  at  a  time  into  the 
hold.  In  case  of  unloading  the  slings  are  used  to  take 
the  freight  from  the  hold. 

Miscellaneous  Cargo  Difficult  to  Handle 

For  the  handling  of  miscellaneous  cargo  an  electric 
crane  is  most  essential,  and  it  appears  preferable  that 
the  cargo  be  handled  directly  into  the  ship's  hold  with 
the  crane  without  the  use  of  the  ship's  booms.  The 
number  of  cranes  to  be  provided  at  the  pier  depends  to 
a  great  extent  upon  the  character  of  the  pier  itself. 
If  room  and  facilities  are  available  for  feeding  cargoes 
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to  each  hatch,  then  there  should  be  sufficient  cranes  to 
work  all  hatches.  It  may  be  noted  that  in  new  basins 
at  Hamburg  the  cranes  are  spaced  every  100  ft.  (30  m.). 
When  the  cargo  is  to  be  distributed  in  part  or  in  whole 
by  lighters  from  a  pier,  a  desirable  arrangement  is  to 
provide  cranes  on  dolphins  on  the  offshore  side  of  the 
ship  for  loading  and  unloading  to  lighters  at  the  same 
time  the  cargo  is  being  handled  on  the  pier.  Inci- 
dentally, in  connection  with  electric  cranes,  it  should  be 
noted  that  electric  heaters  are  desirable  for  the  comfort 
of  the  operator  in  cold  weather. 

On  the  wharf  itself  means  are  required  for  handling 
the  loads  for  conveyors  or  crane  hoists  to  and  from 
the  ship,  and  the  old  method,  which  is  common  today  on 
many  of  our  wharves,  is  the  use  of  the  hand  truck. 
For  short  movements  the  hand  truck  cannot  properly 
be  dispensed  with,  but  for  most  movements  on  the 
wharf  the  electric  truck  or  tractor  with  trailer  or  the 
continuous-movement,  portable  piler  with  trailer  can 
and  should  supersede  the  hand  truck  and  eliminate 
many  of  the  men  now  required  to  handle  cargo.  These 
trucks  or  tractors  are  usually  of  the  storage-battery 
type  and  have  demonstrated  their  thorough  usefulness. 
For  handling  cargo  on  the  pier  an  overhead  trolley 
hoist,  either  of  the  monorail  type  or  of  the  double-track 
type  commonly  used  in  large  factories,  has  been  de- 
veloped. 

For  stacking  freight  at  the  terminal  a  tiering  ma- 
chine has  been  utilized  which  allows  not  only  much 
more  rapid  tiering,  with  the  elimination  of  most  of  the 
manual  labor,  but  also  tiering  to  much  greater  heights. 

Stacking  Machine  Saves  Time 

In  some  cases  two-decked  piers  have  been  built  in 
order  to  save  space  and  in  order  to  keep  incoming  and 
outgoing  freight  separated  without  moving  the  ship. 
This  form  of  pier  usually  requires  a  connection  between 
the  two  decks  and  involves  elevating  and  lowering  from 
one  deck  to  the  other.  These  movements  are  accom- 
plished by  electric  freight  elevators,  by  continuous- 
movement  parcel  elevators,  etc. 

For  moving  freight  cars  at  the  terminal  electric 
locomotives,  of  either  the  trolley  or  storage-battery  type, 
may  be  provided,  or  electric  gypsies  installed.  For 
handling  ship's  lines  and  moving  ships  at  the  pier  elec- 
tric winches  can  be  used,  and  in  addition,  electric 
winches  of  the  permanent  or  portable  tj^ie  can  be 
utilized  for  whips,  either  for  handling  cargo  on  the 
ships  or  for  handling  on  the  pier  itself. 

To  sum  up,  the  following  are  some  of  the  electrical 
apparatus  and  devices  which  are  available  for  use  at 
terminals :  Cranes,  belt  or  chain  type ;  conveyors,  trucks, 
tractors  with  trailers,  tiering  machines,  pilers,  me- 
chanical unloaders,  permanent  or  portable  winches, 
freight  elevators,  overhead  trolley  hoists  and  loco- 
motives. 

The  electrical  supply  at  the  terminal  should  be  of 
the  same  voltage  and  kind  of  current  (direct  current 
generally)  as  that  in  use  on  board  ships  which  are  to 
be  handled.  This  will  allow  the  ship  to  receive  electrical 
energy  from  the  pier  for  the  ship's  purposes,  and  the 
ship  generators  can  be  shut  down  while  at  the  dock,  so 
that  all  overhauling  on  the  ship's  steam  and  electric 
system  can  be  made  at  the  same  time  that  freight  is 
being  discharged  and  received.  This  should  materially 
reduce  the  average  "turn-around"  time  and  allow  the 
ship's  main  and  auxiliary  machinery  to  have  a  thorough 
examination   and   overhauling  while   in   port. 


It  is  believed  that  modern  port  terminals  offer  a 
good  electric  load  which  central  stations  should  en- 
deavoi-  to  develop  in  order  to  increase  the  efficiency 
of  the  terminals  as  well  as  to  improve  the  load  factor 
of  central  stations. 


Electro-Percussive  Welding 

PRODUCTION  of  large  quantities  of  duplicate  parts 
which  require  welding  has  been  found  to  be  expe- 
dited by  the  electro-percussive  process  of  welding.  The 
apparatus  consists  essentially  of  a  device  for  producing 
a  percussion  of  the  parts  to  be  welded  simultaneously 
with  a  discharge  of  electrical  energy,  the  energy  being 
taken  from  a  condenser  or  a  magnetic  field.  Use  is  made 
of  electrolytic  condensers  charged  by  direct  current  of 
low  value,  or  an  arrangement  is  used,  as  shown  in  the 
cut,  utilizing  the  energy  stored  in  a  magnetic  field  and 
discharged  through  the  parts  to  be  welded  at  the 
moment  of  weld.  The  discharge  takes  place  between 
the  points  to  be  welded  with  explosive  violence,  and  at 


SIMPLIFIED  DIAGRAM  OF  WELDING 

Immediatelv  after  the  transformer  primary  cireuit  U  broken 
by  the  faHing  of  weight,  TV,,  the  parts  to  be  welded,  which  are 
eonnected  to  the  secondary  circuit,  are  slightly  separated  and  an 
arc  is  produced  between  them.  Completion  of  the  fall  of  the 
weigrht  forces  the  parts  together,  making  the  weld. 

that  instant  the  hammer  forges  the  parts  together  into 
a  perfect  union.  The  time  of  fusion  and  union  of  the 
parts  is  only  approximately  .0095  second.  The  time 
sequence  of  events  shown  in  an  oscillogram  taken  dur- 
ing a  weld  between  2-in.  (9.5-mm.)  copper  and  steel 
rods  indicated  a  peak  current  of  2,600  amp.,  an  arc  volt- 
age of  30,  a  maximum  powei  of  60  kw.  and  an  energy 
consumption  of  0.00077  kw.-hr.  The  time  of  the  com- 
plete operation  was  0.094  second. 

The  advantages  of  this  process  are  as  follows:  At 
least  three-fourths  of  the  power  consumption  is  saved 
as  compared  with  butt  welding;  the  speed  of  the  process 
is  very  great  and  thus  production  depends  almost  en- 
tirely on  the  time  required  to  handle  the  pieces ;  unusual 
welds  may  be  accomplished,  such  as  welding  of  small 
rods  to  heavy  plates  or  blocks,  without  previous  treat- 
ment or  preparation  of  the  surface;  the  energy  is  con- 
sumed in  a  very  small  amount  of  material  and  does  not 
heat  up  the  rest  of  the  stock,  and  it  may  therefore  be 
used  where  excessive  temperatures  of  the  whole  stock 
would  cause  a  loss  of  temper;  unlike  metals  may  be 
welded  as  readily  as  metals  of  like  kind;  the  character 
of  the  welds  realized  after  a  proper  adjustment  of  the 
apparatus  is  made  is  independent  of  the  skill  of  the 
operator,  thereby  reducing  labor  cost,  and  the  percus- 
sive process  produces  a  much  smaller  fin  or  flash  than 
butt-welding.  The  reduced  fin  results  in  a  decreased 
cost  for  finishing  the  parts. 
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Errors  from  Paint  and  Window 
in  Photometric  Sphere 

Selectivity  of  Window  end  Paint  May  Cause  5  per 

Cent  Error  When  Measuring  Gas-Filled  Lamp 

with  Vacuum  Ccmparison  Lamp 

By  F.  E.  Cady 

Xela  Research  Laljoratory.   National   Ivamp  Works. 
Cleveland.  Ohio 

THE  advent  of  the  gas-filled  tungsten  lamp  and  the 
introduction  of  the  lumen  rating  have  resulted  in 
the  largely  increa.sed  use  of  the  integrating  photometer. 
Of  the  many  types  the  Ulbricht  sphere  has  come  to  be 
recognized  as  the  most  convenient  and  satisfactory,  and 
it  has  been  in  commercial  use  for  a  number  of  years. 
The  use  of  vacuum  lamps,  however,  for  the  measurement 
of  spherical  candlepower  of  gas-filled  lamps  has  intro- 
duced the  question  of  possible  errors  resulting  from  the 
lack  of  whiteness  in  the  paint  with  which  the  sphere 
is  coated  and  the  selectivity  of  the  milk-glass  window. 

The  tests  described  below  show  that  in  the  measure- 
ment of  lamps  whose  integral  color  lies  within  the 
range  of  color  between  a  kerosene  flame  and  a  vacuum 
tungsten  lamp  operating  at  normal  voltage — and  this 
is  roughly  the  change  which  would  be  encountered  in 
measuring  gas-filled  tungsten  lamps  in  terms  of  vacuum 
tungsten  lamps — the  error  due  to  the  selectivity  or  lack 
of  whiteness  of  the  paint  and  the  milk-glass  window 
for  the  sphere  in  question  is  less  than  5  per  cent  and 
the  effect  attributable  to  the  paint  alone  is  still  less. 

The  theory  of  the  sphere  calls  for  an  inner  surface 
non-selective  and  obeying  Lambert's  cosine  law  of 
incidence  and  emission.  Since  it  has  been  found  pos- 
sible only  to  approximate  such  a  surface,  and  since 
other  sources  of  error  are  present,  the  substitution 
method  of  photometry  must  be  used,  and  by  this  means 
and  the  use  of  a  sphere  of  adequate  size  most  of  the 
errors  are  reduced  to  a  second-order  magnitude  and  can 
generally  be  neglected. 

If  it  were  always  possible  and  convenient  to  have 
standard  lamps  of  the  same  type  of  light  distribution 
and  giving  light  of  the  same  color  as  that  of  the  lamps 
to  be  tested,  then  the  character  of  the  paint  or  other 
material  used  to  line  the  interior  of  the  sphere  and  form 
the  diffusing  surface  would  be  unimportant  as  long  as 
It  was  moderately  white  and  not  subject  to  sudden 
changes  in  color  or  diffusing  properties.  But  in  practice 
it  has  beeh  found  desirable  to  make  a  surface  as  nearly 
white  and  as  nearly  matte  as  possible,  and  a  very  con- 
siderable amount  of  experimental  work  has  been  done 
on  paints  and  substances  of  the  type  of  magnesium  car- 
bonate in  order  to  find  one  which  would  be  both  white 
and  matte  and  remain  so  for  a  reasonable  period  of  time. 
The  milk-glass  diffusing  plate,  also,  used  as  the  window 
and  the  object  of  photometric  measurement  is  likely  to 
be  .selective  in  its  transmission.  The  effect  of  this  will 
be  the  same  as  that  produced  in  ordinary  photometry  if 
an  absorption  screen  which  has  different  transmission 
factors  for  light  of  different  wave  lengths  is  used  in 
the  measurement  of  sources  of  different  integral  color. 

Aside  from  the  experiments  of  Dyhr,*  little  if  any 
work  seems  to  have  been  done  on  the  magnitude  of  this 
particular  error.  The  question  is  of  especial  importance 
in  connection  with  the  measurement  of  gas-filled  tung- 

* Elektrotechniache  Zeitschrift,  Vol.  31.  page  1293    (1910). 


sten  lamps  in  terms  of  vacuum  lamps.  The  latter  can 
be  readily  standardized  by  the  point-by-point  method, 
but  they  differ  considerably  in  color  value  from  the 
higher-temperature  gas-filled  lamps.  Another  reason 
for  determining  the  magnitude  of  the  selectivity  error 
lies  in  the  advantage  of  knowing  how  much  discolora- 
tion is  permissible  before  the  paint  must  be  renewed. 

Some  data  on  this  question  were  obtained  in  connec- 
tion with  a  test,  using  an  80-in.  (200-cm.)  Ulbricht 
sphere,  to  determine  the  total  light  absorption  in  some 
vacuum  lamps  tinted  to  a  color  such  that  the  resultant 
light  matched  that  of  a  kerosene  flame. 

Two  Test  Methods  Check  Conclusions 
Two  methods  were  employed.  In  the  first  method  a 
set  of  ten  frosted  lamps  of  the  ordinary  40-watt  type 
were  measured  for  mean  horizontal  candlepower.  Using 
a  universal  rotator,  the  reduction  factors  of  three  of 
the  lamps  were  measured  and  the  average  value  was 
applied  to  the  mean  horizontal  candlepower  values  of 
the  rest  of  the  lamps  to  give  the  mean  spherical  candle- 
powers.  The  latter  were  then  obtained  directly  in  the 
sphere.  Then  the  ten  lamps  were  tinted,  and  a  similar 
set  of  measurements  was  carried  through  both  on  the 
regular  photometer  and  in  the  sphere. 

To  eliminate  as  far  as  possible  the  complications  due 
to  heterochromatic  photometry  another  method  was 
used  as  a  check.  Calling  a  lamp  which  matched  in  color 
the  kerosene  flame  the  red  lamp  and  an  ordinary  clear 
bulb  lamp  the  clear  lamp,  measurements  were  made 
on  the  ordinary  photometer  of  the  mean  horizontal 
candlepower  of  the  red  lamp  against  the  stationary 
candlepower  of  another  red  lamp  used  as  a  comparison 
lamp.  In  exactly  the  same  manner  the  clear  lamp  was 
compared  against  a  clear  lamp.  From  these  data  and 
the  known  reduction  factors  of  the  red  and  clear  lamps 
the  ratio  of  the  mean  spherical  candlepowers  was  com- 
puted in  terms  of  the  ratio  of  the  stationary  candle- 
powers  of  the  comparison  lamps.  The  ratio  of  the  mean 
spherical  candlepowers  was  then  obtained  in  the  sphere, 
taking  care  so  to  orient  the  red  and  clear  comparison 
lamps  that  their  stationary  candlepowers  in  the  direc- 
tion of  the  photometer  head  were  the  same  as  when 
they  were  used  on  the  regular  photometer  bench. 
Owing  to  the  selectivity  of  the  paint  and  window  of 
the  sphere,  there  was  a  color  difference  evident  in  the 
photometer  during  these  measurements  on  the  sphere, 
but  the  effect  was  present  in  the  same  direction  and  so 
nearly  to  the  same  extent  with  both  types  of  lamps 
that  the  heterochromatic  error  would  be  negligible. 

The  results  by  the  first  method  showed  a  difference 
in  the  average  of  the  mean  spherical  candlepowers  of 
the  ten  tinted  lamps  obtained  in  the  sphere  and  directly 
by  the  point-by-point  method  of  4.5  per  cent.  The 
second  method  gave  a  difference  in  the  same  direction 
in  the  ratio  of  tinted  to  clear  lamps  of  5.1  per  cent. 
The  latter  test  was  made  about  a  month  and  a  half 
after  the  first  test,  and  in  the  meantime  the  paint  may 
easily  have  discolored  sufficiently  to  account  for  part 
of  the  slight  discrepancy  in  the  results  by  the  two  meth- 
ods. By  altering  the  voltage  of  the  comparison  lamp  as 
used  with  the  sphere,  the  departure  from  whiteness  of 
the  light  transmitted  through  the  milk-glass  window, 
due  to  the  combined  effect  of  the  selectivity  of  the  paint 
and  the  glass,  was  found  to  be  roughly  the  same  as  the 
difference  in  integral  color  of  a  vacuum  tungsten  lamp 
when  operated  at  normal  temperature  and  at  a  tem- 
perature 400  deg.  C.  lower. 
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Water-Power  Applications,  13,469,181  Hp. 

Federal  Power  Commission  Reports   168  Applications  for  Preliminary  Permits  on  Jan.   29 — 

Twenty -five  Applications  Filed  During  Month  of  January — ^Arizona  Leads 

All  States  in  Total  Horsepower  Involved 


LOCATION   AND  SIZE  OF  HYDRO-ELECTRIC  PROJECTS   ON   FILE    WITH  FEDERAL  POWER  COMMISSION  JAN.  29,  1921 


WATER-POWER  applications  on  file  with 
the  Federal  Power  Commission  on  Jan. 
29  numbered  168,  totaling  15,924,831  hp., 
of  which  2,455,650  hp.  was  in  conflict,  giv- 
ing a  net  total  of  13,469,181  hp.  In  January  twenty-five 
applications,  involving  851,100  hp.,  were  placed  on  file. 
It  appears  that  applications  involving  the  larger  feasible 
power  projects  of  the  country  were  filed  prior  to  1921. 
The  filings  for  January  averaged  only  34,000  hp., 
whereas  the  average  of  all  applications  filed  to  Jan.  29 
was  94,800  hp.  The  average  of  the  applications  filed 
during  1920  was  106,500  hp.  During  January  only  two 
new  projects  totaled  or  exceeded  100,000  hp.,  and  one 
of  these  was  in  conflict  with  a  previous  filing.  The 
horsepower  involved  in  all  applications  is  about  27  per 
cent  of  the  estimated  maximum  potential  water  powers 
of  the  country  and  57  per  cent  of  the  estimated  mini- 
mum potential  water  powers.  The  location  and  size  of 
the  various  projects  on  file  with  the  Federal  Power  Com- 
mission on  Jan.  29  are  indicated  on  the  map. 

Table  I  gives  the  distribution  of  the  contemplated 
power  developments  among  the  various  states.  The 
high  figures  shown  for  Arizona  are  confined  in  large 
part  to  contemplated  projects  in  the  Grand  Canyon  of 
the  Colorado  River,  and  the  greater  portion  of  the  proj- 
ects in  New  York  State  are  at  Niagara  Falls  and  on  the 


St.  Lawrence  River.  The  projects  in  California  are 
well  scattered,  and  practically  every  important  water- 
shed in  that  state  is  involved  in  one  or  more  applications. 
More   than   one-half   of   the   states   of   the   Union   are 


TABLE  I— DISTRIBUTION  OF  COMTEMPLATED    POWER 
DEVELOPMENT  AMONG  THE  VARIOUS  STATES 


Alabama 

Alaska 

Arizona 

Arkansas 

California.  .... 

Colorado 

Florida 

Idaho 

Illinois 

Massachusetts. 

Minnesota 

Mississippi 

Missouri 

Montana 


155,000 

New  Jersey 

..      .         432,300 

134,350 

New  York    ... 

2,883,750 

4.159,200 

North  Carolina 

3,400 

125,000 

Oklahoma 

4,500 

2,509,903 

Oregon 

539,250 

50,700 

Ohio 

150 

9,000 

20,000 

277,740 

Utah 

205,000 

40,000 

A'irginia 

...         148,000 

20,000 

Washington    . 

1,115,000 

17,000 

Wisconsin 

75.000 

1,500 

Wyoming   .      ... 

5.010 

32,000 

506,428 

Total 

13,469,181 

represented,  the  waters  of  only  twenty-three  states  not 
being  involved. 

In  Table  II  is  given  a  list  of  the  applications  filed  with 
the  commission  from  Dec.  30,  1920,  through  Jan.  29, 
1921.  Lists  of  applications  filed  prior  to  Dec.  30  appear 
in  the  Electrical  World  of  Jan.  1  and  Jan.  15. 

By  far  the  largest  single  development  yet  proposed 
under  the  new  water-power  legi.'^lation  is  that  by  the 
Southern  California  Edison  Company  in  the  Grand  Can- 
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TABLE  II— LOCATION  A.VD  .SIZE  OF  WATKK  POWER  PHOJECT.S  FOR 
WHICH  APPLICATION!^  FOR   PUEI.IMINAUY   PERMITS 
WERE  FILED  WITH  THE  FEDERAL  POWER 
COMMISSION  FRO.M  DEC.  30,  1920,  TO 
JAN.  29.  192L  INCLUSIVE 

Capacity 
NuiiH- oi  t'oinpaiiy  Location  of  Project  Hp. 

ALASKA: 

Geo.  C.   Haselet.  Cordova,  ...  ,  i  ,„„. 

\lii.ska    Outlet  of  Silver  Lake I2.0UU 

Paul  Butler,  233  W.  MoDFoc 

St    ChicaRO Outlet  Swan  Lake.  Mirror  Lake  and 

Big  Lake.  .  2". 000 

J.  G.  Galvin.  care  M.  D. 
Lcchcv.  620  Alaska  BIdg  . 

Seattle      ... Mill  Creek  and  l.akc  \  irKinia  iicai 

Wrangell 10.000 

\huska  Development  &  Min- 
eral Co..  Care  Burdett. 
Thonip?-ont.^:  Low.  4  0uray 
Bldg  .  Wa-shington  D.  C.  .      Lake  at  head  of  Tyce  Creek  and 

reservoir  on  .\nnan  Creek I  4,000 

Lincoln  Wain  et  al..  care  W. 

T.    Young.    P.  O.  Box  6.  ^,     , 

Nashville.  Term Power  Creek,  4  mile:-  from  C  ordova.                300 

Ala,skaPubl.c  Utilities.  Cor-  „,,,,„,                       ,nn 

dova.  ..Ma-ska Power  Creek.  4  miles  from  Cordova.                im 

ALABAMA: 

Houston  Power  Co..   New- 

ton    \la     Choctaw halchee    River    at    Hollis 

Bridge  site 2.000 

ARIZONA; 

Pacific  Gas  &  Electric  Co.. 

Phoenix.  .\ni Transmission  line.  

C.E.  Loose.  Provo.  Utah   . .     East  Walker  River,  Mono  County..  8,000 

Great  Western  Power  Co.. 

233  Post  St.,  San  Francisco   North  F'ork  Feather  River.  Butte 

County 5.200 

City  of  Los  .\ngeles,  Dept.  of 

Public  Service South  Fork  Kern  River 43,450 

Southern  Sierras  Power  Co., 

care  H.   L.  Huber,  First 

National  Bank  Bldg.,  San 

Francisco Headwaters   of   Snow    Creek    near 

Beaumont 1 2.000 

C.    E.    Fairchild,    10   West 

Citrus  .\ve.,Redlands..  .  .     Bear  Creek  and  Santa  .\na  River  12,750 

COLORADO: 

J.  F.  Meyer  et  al.,  care  of  E. 
E.  Drach,  1133  Clarkson 
.St.,  Denver Frying  Pan  River 50.000 

FLORIDA: 

Harold  Winter,  care  W.  W. 
Trammell.  Tallahassee. 
Kla    .  ...     Turkey  Creek  at  Turkey  Creek  Hill.  400 

IDAHO; 

Idaho  PowerCo  .  care  M.  O. 

Leighton.  McLachlen  Bid.. 

Wa.-hington.  DC Transnii-ssion  line 

Elmore    Copper    Co..    care 

Wilkerson.  Cassells.  Putter 

&  Gilbert.  The  Rookery. 

Chicago South  F'ork  Boise  River 3.000 

Citv  of  Boi-e  North  and  South  Forks  of  Payette 

River 12,000 

NEW  YORK: 

New  York  &  Ontario  Power 
Co.,  care  G.  E.  Van  Ken- 

nen.  Ogdensburg South    Channel    of    St.    Lawrence 

River  at  Waddington 25,000 

New  York  &  Ontario  Power 
Co..  care  of  Spratt  &  Van 

Kennen.  Ogdensburg St.  Lawrence  River  from  Murphy  to 

Lotus  Island 250,000 

Lockport  Paper  Co..  care 
Clinton  &  CHnton.  Buffalo    State  Barge  Canal  at  Lockport 500 

OHIO: 

McConnelsville-Malta  Elec- 
tric Co.,  McConneU\ille.       U.  S.  dam  No.  7  on  Muskingum  Riv.  150 

OREGON: 

H.S.  .McGowan,  McGowan.     Metolius  Power  Site  on  Deschute-s 

River 84,000 

H.S.  McGowan,  McGowan.     Reclamation   Power  Site  on  Des- 
chutes River ■       47.000 

S.  A.  Mushen  et  al..  Lake- 
view Deep  and  Camaa  Creeks . .  1.000 

C.  S.  Bcne6el.  Paisley Small  stream 50 

UTAH: 

Utah  Light  &  Power  Co.. 
care  M.  O.  Leighton.  Mc- 
Lachlen Bldg.,  Washing- 
ton, D.C Green  River  above  Green  River.  ..  .  80,000 

Utah  Power  A  Light  Co., 
care  M.  O.  Leighton,  Mc- 
Lachlen Bldg.,  Washing- 
ton, D.C Green  River  above  Bridgeport 100,000 

WASHINGTON: 

C.  I.  Kephart,  1415  Rhode 
Island  Ave.,  N.  W.,  Wash- 
ington, D.C Kalama  and  Lew  is  Rivers  19,000 

C.  I.  Kephart,  1415  Rhode 
Island  Ave.  N.W  Wn^h- 
ington.  D.  C.  . .  Spirit  Lake  and  Toutle  River 25.000 

WYOMING; 

Wyoming  Paper  Co.,  Sho- 

shonj Stream  not  named 5,000 


yon  of  the  Colorado  River.  This  project  contemplates  a 
high  dam  and  large  reservoir  near  Lees  Ferry,  Colorado 
River,  in  Coconino  County,  Ariz.  Three  power  devel- 
opments are  proposed — from  the  dam  to  point  near 
mouth  of  Little  Colorado  River,  involving  1,240,000  hp. 
and  known  as  the  Marble  Canyon  unit ;  the  Bright  Angel 
unit  from  the  mouth  of  the  Little  Colorado  River  to 
Kanab  Creek,  a  distance  of  85  miles,  involving  1,090,000 
hp.,  and  the  Diamond  Creek  unit  from  Kanab  Creek  to 
the  western  boundry  of  Arizona,  a  distance  of  45  miles, 
involving  1,240,000  hp.  The  total  proposed  development 
under  this  permit  is  3,570,000  hp. 


Performance  of  Electrically  Operated 
Steam  Boilers 

DUE  to  the  high  price  of  fuels  there  are  hundreds  of 
boilers  operated  electrically  in  Switzerland,  accord- 
ing to  E.  G.  Constam-Gull,  chief  engineer  of  Escher 
Wyss  &  Company,  Switzerland.  With  coal  at  about  $49 
per  ton  and  wood  at  $28  per  cord,  many  manufacturers 
have  turned  to  the  cheap  surplus  hydro-electric  energy 
lor  steam  production. 

The  performance  of  the  typical  Revel  boiler  may  be 
.judged  from  an  extract  of  the  results  obtained  in  tests 
conducted  by  the  Swiss  Association  of  Boiler  Pro- 
prietors, The  high  efficiency  attained  corresponds  to  an 
evaporation  of  2,9  lb,  (1,3  kg,)  of  so-called  standard 
steam  per  kilowatt-hour.  The  steam  produced  had  a 
content  of  water  of  only  about  3  per  cent,  compared 
with  a  steam  of  5  to  10  per  cent  humidity  produced  by 
ordinary  fired  boilers.  The  evaporation  and  heating  of 
steam  in  the  Revel  boiler  is  accomplished  within  the 
immediate  vicinity  of  the  water  level,  that  is  at  the 
surface  of  evaporation.    The  results  of  the  tests  follow : 

ELECTRICAL   READINGS 

Mean    electrical   tension    (rectified) 219    volts 

Ammeter  readings    384   amp. 

Mean  electrical  energy  readings  of  the  kilowatt  meter   (rectified) 

367  kw. 

Mean  electrical  energy  per  hour 146.7  kw.-hr. 

Coefficient    of    correction    of    the    kw.    meter 0.96 

EVAPORATION 

Mean   gage   pressure  in  the  boiler 94.5    lb.    per  .sq.    in. 

Mean  temperature  of  feed  water 50  deg.  F. 

Mean    temperature    of    the    waste    water    before    check    valve 

57.2  deg.  F. 

Initial    heat    per    pound    of    steam 1,176    B.t.u. 

Total  evaporation  (gross) 1,015  lb. 

Steam   produced   per  kw.-hr.    (gross) 2.77    lb. 

Water   of   50   deg.   F.   inlet  temperature  converted   into   steam   at 

212  deg.  F.   (normal  steam) 2.83  lb.  per  kw.-hr. 

Quantity  of  water  contained  in  the  steam 29.8  lb. 

Percentage    of    water    contained    in    the    steam 2.9 

Total  quantitv  of  feed  water  fed   into  the  boiler 1.700  lb. 

Since  685  lb.   of  wa.«!te  water  flowed  out  through  the  check  valve. 

this   was    raised   from   the   initial    temperature    of    50    deg.    F. 

to   57.2   deg.    F. 
Hence  heat  utilized  from  steam  production  „  „,„   „  , 

=    1,015    X    1.176  =  1,193,000   B.t.u. 

Necessary  heat  for  raising  the  temperature  of  the  waste  water.. 

—    685    X    7.2    =    4.930    B.t.u. 

Total  electrically  generated  effective  heat.  ...     =  1.197.930  B.t.u. 

Efficiency    of    evaporation ^°„  ,  P®""    *^®  . 

Converted  for  the  heating  of  the  water =  „?-^  P*^""  '^®". 

Total  efficiency    ^H  K|?  cent 

Losses    *•*  P®"^  "^^""^ 


As  will  be  seen  from  the  foregoing  table,  1  kw.-hr.  con- 
verted 2.83  lb.  (1.28  kg.)  of  water  from  50  deg.  F.  into 
steam  at  212  deg.  F.  ("normal  steam)  and  therefore  the 
efficiency  of  evaporation  was  95.7  per  cent.  The  elec- 
trical energy  was  used  at  the  rate  of  only  146.7  kw. 
although  the  boiler  had  been  designed  for  a  capacity  of 
200  kw.  This  information  concerning  the  u.se  of 
electrical  energy  for  steam  raising  was  compiled  by 
E.  G.  Constam-Gull  in  an  article  for  Aug.  12,  1920,  in 
the  Canadian  Engineer. 
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Edison  at  Thirty  Years 

Already  Famous  in  1876,  with  Two  Hundred  Patents 

to  His  Credit— Forty-two- Year-Old  Sketch  of 

His  Early  Achievements 

YESTERDAY    was   the    seventy-fourth    birthday    of 
Thomas  Alva  Edison,  of  whom  every  one  will  say: 

What  story  is  this  of  the  year  of  his  birth? 

Let  him  live  to  a  hundred.     We  want  him  on  earth. 

Mr.  Edison  refuses  to  grow  old,  and  it  is  hard  to  realize 
that  he  was  already   famous  in  that   far-off  year   that 
saw    the    Philadelphia    Centennial.      In    1878    or    1879, 
when  he  was  a  year  or  two  past  thirty,  the  accompanying 
portrait   and   biographical    sketch   of   him   appeared   in 
Volume  III  of  the  "American  Portrait  Gallery,"  a  col- 
lection of  steel  engravings  now 
long  out  of  print,  published  in 
New   York    by   J.    C.    Buttre. 
The  engraving  bears  the  sig- 
nature of  A.  H.  Ritchie,  N.A. 
The    letterpress    that    accom- 
panied the  240  portraiLs  was, 
according    to    the    title    page, 
furnished  by  Lilian  C.  Buttre, 
who  in  this  instance  doubtless 
drew  upon  contemporary  press 
notices  of  her  subject.     This 
forty-two-year-old    sketch    of 
Edison  has  a  historical  inter- 
est of  its  own.     Some  of   its 
statements  may  be  apocryphal, 
but  we  reprint  it  exactly  as  it 
appeared : 

"Among  the  many  ingenious 
men  brought  to  public  knowl- 
edge by  electric  art,  no  one  has 
excited  more  genuine  interest 
than  Thomas  Alva  Edison  of 
Menlo  Park,  N.  J.  He  was 
born  at  Milan,  Ohio,  Feb.  11, 
1847,  of  parents  whose  ances- 
tors came  from  Holland.  Go- 
ing to  the  public  schools  until 
the  age  of  fourteen,  he  then 
began  to  sell  newspapers  upon 
the  trains  of  the  Grand  Trunk 
Railway,  and  first  used  the 
telegraph    to    bulletin    at    the 

various  stations  ahead  the  features  of  the  morning  news, 
which  in  those  war  days  were  likely  to  be  startling 
enough.  An  operator  taught  him  how  to  telegraph; 
then,  to  perfect  his  knowledge,  he  and  a  companion 
erected  a  short  line  between  their  houses  at  their  own 
expense,  which  was  small,  since  young  Edison  made 
everything  himself,  instruments  and  all.  Battery  mate- 
rial was  dear,  and  to  save  cost  he  betook  himself  to 
experiment.  He  had  seen  sparks  emitted  from  a  cat's 
back ;  he  inserted  a  tom-cat  in  the  circuit,  using  the  fore 
and  hind  feet  as  electrodes.  The  connections,  after  some 
resistance,  having  been  duly  made,  he  tried  to  start  an 
induced  current  by  rubbing  the  cat's  back.  But  it  would 
not  work  the  line  and  was  abandoned.  The  experiment 
illustrated  the  humor  of  the  man.  Then  young  Edison 
got  some  type  and  a  press,  set  it  up  in  the  baggage  car, 
and  printed  the  Grand  Trunk  Herald  every  day  on  the 
express  train.     When  this  came  to  an  end,  he  started  a 


chemical  laboratory  and  experimented  until  he  set  the 
car  afire,  when  he  and  his  laboratory  were  ignominiously 
bundled  out.  After  that  he  was  employed  as  a  railway 
telegraph  operator,  and  then  went  to  Cincinnati  in  the 
employment  of  the  Western  Union  Telegraph  Company. 
It  was  here  that  his  penchant  for  experimenting  began 
to  be  so  strongly  manifested.  The  results  were  that  he 
patented  the  duplex  machine,  by  which  two  dispatches 
could  be  transmitted  on  the  same  wire  at  the  same  time. 
In  1872  the  quadruplex  system  of  telegraphy  was  got 
into  shape  by  him,  by  which  four  messages  can  be  sent 
simultaneously  on  one  wire,  two  one  way  and  two  the 
other,  and  which  is  in  daily  use  now.  This  was  quickly 
followed  by  other  very  important  inventions.  The  'Elec- 
tro-Motograph,'  the  'Edison  Universal  Printer,'  the 
'Electric  Pen,'  the  'Domestic  Telegraph  Call,'  the 
'Chemical  Automatic  Recording  Telegraph,'  are  only  a 

few  of  the  subjects  to  which 
he  has  applied  his  thoughts. 

"Three  very  important  in- 
ventions of  his  are  the 
'Carbon  Telephone,'  the  'Pho- 
nograph' and  the  'Electric 
Light.' 

"These  with  other  patents 
now  bring  him  in  a  large 
revenue,  and  the  Western 
Union  Telegraph  Company 
pays  him  a  good  yearly  bonus 
for  the  simple  refusal  of  the 
first  right  to  buy  any  and  all 
of  his  discoveries  which  relate 
to  telegraphy.  Some  idea  of 
Mr.  Edison's  prolific  brain 
may  be  gathered  from  the 
number  of  his  patents.  Of 
these  there  have  been  issued 
to  him  since  1870  over  two 
hundred. 

"He  has  now  one  of  the 
amplest  laboratories  and  the 
finest  array  of  assisting 
machinery  to  be  found  in  con- 
nection with  scientific  inquiry. 
'His  laboratory  is  a  wonderful 
place.  Downstairs  are  his  of- 
fice and  unpacking  room,  where 
are  hosts  of  books  and  steam 
engines  and  machinery,  where 
the  best  workmen  turn  for  him 
the  delicate  parts  of  iron  and  brass  which  are  to  be  put 
together  in  his  cunning  constructions.  Upstairs  is  the 
workroom.  Plenty  of  windows  give  light  and  air  and 
a  pleasant  view.  Gearing  from  the  engine  can  be 
attached  anywhere  needed.  Telegraph  wires  run  to  New 
York  and  Washington,  and  a  circuit  of  3,000  miles  can 
be  secured,  if  necessary,  to  ascertain  whether  some 
designed  improvement  which  works  well  enough  in  the 
laboratory  will  cope  with  conditions  of  long  out-door 
lines.  Everywhere  are  the  implements  and  evidences  of 
his  craft,  batteries,  insulated  wires,  gas  jets  innumer- 
able, the  gas  being  made  on  the  premises;  telegraph 
machines,  telescopes,  microscopes,  spectroscopes,  and  the 
tables  are  crowded  with  parts  of  new  models  and  frag- 
ments of  old  machines.' 

"Mr.  Edison's  tall  form  is  somewhat  bent  with  much 
stooping  over  his  work,  and  his  brown  hair  is  streaked 
with  gray.    He  wears  no  beard  or  mustache,  and  in  rest 
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would  hardly  be  called  a  handsome  man;  but  when  he 
speaks  the  face  instantly  speaks  too,  and  the  keen  blue 
eyes,  far  apart,  light  up  with  quick  and  happy  intelligence. 
Careless  in  matters  of  personal  appearance,  deaf  enough 
to  give  him  an  abstracted  look,  fond  of  fun,  quick  and 
facile  at  caricature,  abstemious  and  simple  in  his  habits, 
happy  only  in  his  laboratory  and  his  home  near  by, 
reckless  of  money  when  applied  to  his  scientific  needs, 
regarding  time  as  the  one  precious  thing,  he  is  a  man 
of  such  strong  characteristics  as  make  an  indelible  im- 
press upon  the  world  wherever  he  goes." 


Readers'  Views  and 
Comments 


Waters  of  National  Parks  Can  Be  Used  Without 
Injury  to  Their  Scenery 

To  the  Editor  of  the  Electrical  World: 

Sir:  After  reading  and  passing  on  to  the  directors 
of  this  association  the  editorial  in  your  Dec.  18  issue 
"The  Beauty  of  Use"  I  am  instructed  to  write  and 
commend  you  for  it.  The  people  who  live  here  in  the 
shadow  of  the  greatest  of  our  national  parks  are  very 
decidedly  for  the  perpetuation  and  development  of  all 
national  parks,  but  we  know  that  the  valuable  water 
having  its  source  in  these  reservations  can  and  should 
be  utilized,  particularly  since  this  can  be  done  without 
the  slightest  injury  to  the  national  playgrounds. 

Jerome  G.  Locke, 
Secretary  Yellowstone  Irrigation  Association. 

Living.ston,  Mont. 


Basis  for  Standardizing  Electrical  Apparatus 

To  the  Editor  of  the  Electric.-vl  World: 

Sir:  It  is  generally  agreed  that  the  most  applicable 
relation  between  consecutive  sizes  and  ratings  of  elec- 
trical equipment  is  a  geometric  ratio;  that  is,  a  con- 
stant-percentage increase.  The  writer  desires  to  point 
out  his  belief  that  this  ratio  should  be  an  integral  root 
of  the  number  ten,  so  that  some  rating  several  sizes 
larger  than  the  base  rating  will  be  exactly  ten  times 
larger. 

The  Arabic  or  "decimal"  notation  (with  the  number 
ten  as  the  key)  is  the  basis  of  all  modern  mathematics, 
higher  and  common;  of  the  decimal  logarithms  of  the 
American  money  system  and  of  the  metric  system,.  Every 
non-decimal  system  of  measurement  used  by  engineers  is 
commonly  corrupted  so  as  to  be  more  readily  significant 
by  the  adoption  of  a  well-known  unit  of  the  system  as  a 
standard,  even  if  a  disproportionately  large  or  small 
number  has  to  be  used  to  indicate  the  quantity.  For 
instance:  City  surveyors  express  measurements  of 
length  in  feet  and  hundredths  of  feet,  even  if  miles,  rods, 
yards  and  inches,  or  a  combination  of  these,  would  give 
smaller  figures.  The  tool  and  machinery  trades  use  the 
inch  and  the  decimal  parts  of  it.  In  all  the  industries  of 
design  and  construction  where  the  metric  system  is  not 
yet  in  use  there  is  a  tendency  to  use  but  one  unit  and  to 
express  quantity  by  the  decimal  system  of  numbers. 
Aiccordingly,  it  is  desirable  to  have  decimally  recurrent 
ratings  in  electrical  equipment  such  as:  1,  1.6,  2.5,  4.0, 


6.3,  10,  16,  25,  40,  63,  100,  160,  250,  etc.  If  the  ratio 
between  adjacent  sizes  is  also  to  be  constant  it  must 
be  an  integral  root  of  ten. 

A  study  of  the  roots  of  ten  shows  that  the  fifth  and 
tenth  roots  ought  to  cover  a  wide  range  of  equipment. 
They  also  have  the  additional  merit  of  psychological 
appeal,  because  many  terms  of  the  series  are  approxi- 
mately equal  to  whole  numbers.  The  fractions  i  and 
i  do  not  appear,  but  fractions,  simple  or  complex,  are 
almost  obsolete  in  ratings,  being  replaced  by  decimal 
expressions,  so  that  recurrent  ratings  may  be  sym- 
metrical, as  1.5,  15,  150,  1,500,  etc.  The  alternate  terms 
of  the  tenth  root  constitute  the  fifth  root,  so  that  where 
the  fifth  root  is  found  to  give  gaps  too  large  it  is  easy 
to  interpolate  new  sizes  without  destroying  the  stand- 
ards already  established.  The  fifth  roots,  approxi- 
mately to  two  significant  figures,  give  the  following 
series:  1.0,  1.6,  2.5,  4.0,  6.3,  10.0.  The  tenth  root 
series  is:    1.0,  1.3,  1.6,  2.0,  2.5,  3.2,  4.0,  5.0,  6.3,  7.9,  10.0. 

The  standardization  of  motor  sizes  is  intimately  re- 
lated to  the  standardization  of  wire  sizes,  which  was 
completed  a  long  time  ago.  The  even  sizes  of  the  B.  &  S. 
wire  gage  are  the  only  ones  used  commercially  in  dis- 
tribution, and  the  resistance  or  voltage-drop  ratio 
between  these  is  1.59.  That  is,  the  ratio  between 
maximum  motor  loads  on  wire  lines,  long  enough  to 
be  determined  by  permissible  voltage  drop,  and  two 
gages  apart,  is  almost  exactly  equal  to  the  fifth  root 
of  ten,  1.5849,  suggested  as  a  ratio  between  adjacent 
motor  ratings.  The  ratio  between  the  underwriters' 
current  ratings  for  sizes  three  gage  numbers  apart 
is  almost  exactly  1.59. 

It  seems  that  1.58  is  not  too  large  a  ratio  between 
ratings  of  electrical  motors,  where  in  extreme  cases 
the  normal  voltage  may  be  5  per  cent  diff'erent  from 
the  rating,  where  the  voltage  may  vary  10  per  cent 
from  noi-mal,  where  there  is  usually  10  per  cent  to  30 
per  cent  inaccuracy  in  the  estimate  of  the  average  and 
maximum  load,  where  the  load  may  vary  10  per  cent 
with  the  weather  (in  the  case  of  belted  plain-bearing 
shaft  drives  without  an  idler),  and  where  improvements 
in  manufacturing  practice  may  increase  the  load  25 
per  cent.  There  are  very  few  installations  where  the 
maximum  future  load  of  a  motor  may  be  calculated 
closely.  In  the  metal-working  industries  there  are 
none.  The  load  on  a  motor  driving  a  drill  press,  rated 
by  a  maximum-sized  hole,  may  be  changed  40  per  cent 
tomorrow  by  the  development  of  a  better  grade  of  high- 
speed steel  for  drills  or  by  the  use  of  a  harder  alloy 
steel  to  be  drilled.  The  duty  of  a  crane  motor  may 
be  increased  greatly  when  a  dynamic  braking  con- 
troller replaces  an  obsolete  mechanical  lowering  brake. 
It  would  seem  that  a  motor  raising  a  bascule  (or  jack- 
knife)  bridge  would  always  have  a  constant  load,  but 
high  winds  and  the  influence  of  temperature,  age  and 
lubrication  on  the  bearings  prevent  reasonable  accuracy, 
and  it  is  customary  to  specify  motors  with  a  normal 
torque  twice  the  estimated  load. 

Accordingly,  with  so  much  uncertainty  as  to  present 
and  future  loadings,  with  an  increase  in  the  cost  of 
production  as  well  as  of  maintenance  for  closely  spaced 
ratings,  and  with  a  common  factor  of  safety  among 
engineers  of  from  4  to  10,  it  seems  reasonable  to  use 
a  ratio  between  sizes  of  1.58.  Using  this  ratio,  the 
following  ratings  are  suggested:  1,  1.6,  2.5,  4.0,  6.3, 
]0,  16,  25,  40,  63,  100,  160,  250,  400,  630,  1,000, 
1,600.  etc.  E.  E.  George. 

Highland  Park,  111. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Bus  Supports  Must  Be  Well  Designed 
to  Withstand  Short  Circuits 

BECAUSE  very  heavy  stresses  are  put  on  busbar 
supports  when  overloads  of  the  nature  of  short 
circuits  occur,  the  supports  must  be  carefully  designed 
and  so  placed  that  damage  will  be  least  if  the  bus 
collapses.     A   good   arrangement    in    which   the    sup- 


scheme  FOR  RUGGEDLY  SUPPORTING  BUSES 

ports  are  in  compression  is  shown  in  the  drawing.  To 
give  an  idea  of  the  forces  that  are  acting,  it  may  be 
pointed  out  that  in  a  30,000-kva.  normally  rated  2,200- 
volt,  three-phase,  60-cycle  generating  station  having 
10  per  cent  generator  reactance  the  busbar  supports, 
4  ft.  apart,  would  be  subjected  to  a  stress  equal  to 
2,560  lb.  under  short-circuit  conditions.  The  mag- 
nitude of  the  mechanical  stresses  between  buses  was 
determined  by  the  following  formula  which  gives  the 
pounds  stress  per  foot  length  of  bus  under  short- 
circuit  conditions:  F  =  (K  X  H  -^  (10=  X  ^)- 

In  this  formula  F  =  the  force  in  pounds  per  foot 
length  of  bus;  K  is  a  constant  which  varies  slightly 
for  different  arrangement  of  buses,  but  is  usually  10;  I 
is  short-circuit  current,  and  A  is  the  distance  in  inches 
between  buses.  The  symmetrical  short-circuit  current 
resulting  from  a  three-bus  short  circuit  is  as  follows: 
Kva    (three  phase)    X   1.000   X    100 

VS  X  voltage  X  Pei"  cent  reactance 
This  formula  is  sufficiently  accurate  for  most  prac- 
tical purposes  in  calculating  the  forces  on  buses  with 
the  supports  arranged  in  the  usual  method  suitable 
for  a  switchboard.     The  variation  in  the  constant  10 


for  different  arrangements  is  not  very  great.  As  a 
figure  easy  to  remember  this  formula  gives  a  stress  of 
10  lb.  per  foot  when  the  buses  are  10  in.  apart  and 
the  short-circuit  current  is  10,000  amp. 

This  information  was  given  by  G.  P.  Wilson  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  in 
a  paper  presented  before  the  Chicago  Section  of  the 
Association  of  Iron  and  Steel  Electrical  Engineers. 

Chicago,  111.  Field  Editor  Electrical  World. 


Determining  Salt  Concentration  at  Which 
Boilers  Start  Priming 

REALIZING  that  it  was  essential  to  minimize  boiler 
priming,  which  had  caused  damage  to  the  turbine 
blading  and  step  bearings,  a  test  was  made  by  the  South- 
ern California  Edison  Company  to  determine  the  con- 
centration of  salt  at  which  priming  began.  To  carry  out 
this  test  sea  water  was  pumped  into  a  boiler  and  was 
mixed  with  the  concentrated  fresh  water  already  in  it. 
The  quantity  of  sea  water  added  was  determined  by 
titration  after  each  addition  of  salt  water.  It  developed 
that  priming  began  at  about  300  grains  of  salt  per  gallon 
(5  grams  per  liter  )and  a  working  concentration  of  200 
grains  of  salt  per  gallon  (3.4  grams  per  liter)  was 
adopted.  This  limiting  salt  concentration  probably 
varies  in  diflerent  localities  according  to  the  proportions 
of  other  substances  in  the  feed  water.  The  analysis  of 
feed  waters  at  Long  Beach  and  Redondo  is  given  in 
Table  I. 

A  way  was  thus  found  to  determine  with  a  fair  degree 
of  accuracy  how  nearly  unstable  the  boiler  water  surface 
was.  A  routine  was  followed  of  sampling  the  water  from 
each  boi'er  daily,  and  the  salt  content  was  thus  deter- 
mined. From  this  the  boiler-room  foreman  was  in- 
structed as  to  how  much  and  often  to  blow  down  each 

T.\BLE  I— ANALYSIS  OF  FEED  WATERS— GKAIXS  PER  G.ALI.ON 


Iron,  aluminum  and  silicon  oxide 

Calcium  carbonate        . 

Magnesium  carbonate 

Calcium  sulphate 

Magnesium  sulphate 

Calcium  chloride    , 

Magnesium  chloride    .  . 

Sodium  and  potassium  carbonates - 

Sodium  sulphate   

Sodium  chloride 

\'olatile  and  organic  matter 

Total  incrustants 

Xon-incrustants 


Long  Beach, 

Redondo, 

Raw 

Raw 

Treated 

1    44 

0  96 

0  55 

4  44 

8  42 

5  83 

2   53 

4  00 

2  63 

Xoiie 

None 

None 

0  83 

None 

None 

None 

None 

None 

None 

None 

None 

5  20 

1    II 

4  46 

1   20 

3  58 

3  05 

3  96 

6  94 

6  64 

4  56 

2  57 

2    10 

8  41 

13  38 

9  01 

15  75 

14  20 

16  25 

individual  boiler.  Later  it  was  found  unnecessary  to 
test  boilers  every  day,  provided  that  the  concentration 
of  salt  in  the  condensate  was  knowai.  With  conditions 
at  the  steam  plants  very  constant,  tnd  knowing  the 
amount  of  condensate  per  hour,  its  salt  content  as  deter- 
mined by  test  and  the  number  of  boilers  being  fed,  it 
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was  easy  to  calculate  the  necessary  extent  of  blow- 
down  to  remove  as  much  salt  as  entered  with  the  con- 
densate, maintaining  a  constant  boiler  concentration. 
Table  II  gives  these  data  for  the  850-hp.  boilers: 


TABLE  n- 


•BLOW-DOWN  REQUIRED  WITH  \ARIOUS  .\MOUNTS 
OK  SALT  IN  CONDENSATE* 


Grains  of  Salt  per  CJal. 

in  Condensate 

2 

4 

6 


Blow-Down  One  Gage. 
360  Gal..  Everj 
8  hours 
4  hours 
2i  hours 
2  hours 
1  i  hours 


♦With  normal  evaporation  of  35.000  lb.  per  hour  and  make-up 
water  containing;  6  grain.s  salt  per  gallon,  tliis  schedule  will  main- 
tain a  concentration  of  200  grains  of  salt  per  gallon  in  the  boiler. 

It  does  not  follow  that  because  a  200-grain  concentra- 
tion was  found  preferable  to  one  of  300  grains  a  still 
further  reduction  would  be  still  more  desirable.  The 
most  economical  boiler  operation  will  result  when  there 
is  the  least  amount  of  blow-down  consistent  with  the 
absence  of  concentration  troubles. 
Southern  California  Edison  Co.  R.  J.  C.  Wood, 

Los  Angeles,  Cal.  Electrical  Engineer. 


Ventilating  Rotating  Electric  Equipment 
a  Design  Problem 

AN  ADEQUATE  supply  of  air  to  uninclosed  rotating 
.  electrical  equipment  in  order  that  the  ventilating 
provisions  in  the  machine  design  may  be  effective  is 
an  important  item  in  plant  and  substation  layout.  This 
is  not  always  assured  even  though  ample  air  inlets 
to  the  room  are  provided.  Drawing  A  indicates  a 
layout  of  two  frequency  changers  in  a  room  with  three 
turbo-generators  from  which  a  large  quantity  of  air 
was  constantly  discharged  into  the  room.  Despite  wall 
openings  in  the  wall  near  the  frequency  changers  there 
was  a  constant  recirculation  of  hot  air  through  the 
machines,  resulting  in  serious  heatin'g  troubles.  Recir- 
culation was  detected  by  throwing  bits  of  light  material 

^  A  ir  Ducts  L  eac/ing 
to  Basement  r 


FREQUENCY  CHANGERS    (TO  RIGHT)    WERE  OVERHEATED 
BY   RECIRCULATING    AIR 

into  the  air  currents  discharged  from  the  machines  and 
finding  them  drawn  back  again  after  a  few  moments  to 
the  air  intakes  on  the  rotating  elements.  The  cause 
was  a  dead  pocket  in  the  corner  of  the  room  in  which 
the  machines  were  installed.  The  only  remedy  available 
was  to  force  air  from  the  basement  up  around  the 
machines  in  such  a  way  as  to  break  up  the  recirculating 
currents.  The  basement  was  under  the  machine  floor 
and  had  ducts  leading  outside  the  building.  Accord- 
ingly fans  were  placed  to  force  air  into  the  basement 


and  up  through  floor  openings  to  the  machines.  Some 
modification  in  the  machine  air  vanes  also  was  required. 
Another  type  of  problem  is  shown  in  drawing  B. 
By  means  of  fans  air  is  brought  into  the  room  at  one 
side  and  carried  diagonally  across,  passing  the  machines 

A,r  Inlet 


1 

f 

Fireproof  partitions  carneottrom 
floor  to  ceiling  ancf  fitted  orourid 
,,ends  of  rotating  elements. 

r 

r 

Rotating  Machines 


Air  Outlet 


PARTITIONS  BUILT  TO  PRETVENT  MACHINES 
BECOMING  OVEHiHEATED 

on  the  way  through  the  room.  The  difliculty  encoun- 
tered was  recirculation  of  the  air  not  only  by  individual 
machines  but  recirculation  of  air  discharged  from  one 
machine  by  an  adjoining  machine.  Inclosures,  as  indi- 
cated, carried  to  the  ceiling  and  fitted  tightly  about 
the  ends  of  the  rotating  elements  worked  a  marked 
improvement  not  only  in  lowered  machine  temperatures 
but  in  more  comfortable  operating  conditions. 

The  solutions  in  either  case  are  of  a  more  or  less 
makeshift  character,  but  they  call  attention  to  a  problem 
that  should  be  watched  in  making  station  layouts. 
Trouble  is  more  likely  to  be  experienced  where  equip- 
ment is  crowded  and  also  where  full-load  conditions 
occur  during  the  hot  summer  months. 

Chicago,  111.  Field  Editor  Electrical  World. 


Cost  and  Characteristics  of  New  Dayton 
Substation 

INSTEAD  of  the  usual  double-bus  system  a  main  bus 
and  a  transfer  bus  have  been  installed  in  the  first 
half  of  what  will  be  a  36,000-kva.,  6,800  33,000-volt 
substation  of  the  outdoor  type  for  delivering  energy  to 
the  33,000-volt  transmission  system  of  the  Dayton 
(Ohio)  Power  &.  Light  Company.  The  cost  as  of  the 
summer  of  1919  averaged  $6.36  per  kva.  of  rated  trans- 
former  capacity    installed. 

The  substation  is  about  500  ft.  from  the  Millers 
Ford  station,  from  which  it  is  controlled  and  fed  with 
three-phase  energy  at  6,800  volts.  The  low-tension  oil 
circuit  breakers  are  part  of  the  feeder  equipment  of 
this  station,  and  energy  is  delivered  from  them  to  the 
low-tension  side  of  the  transformers  by  two  350,000- 
circ.mil,  three-conductor  sector  cables  for  each  bank. 

The  current  transformers  on  the  high-tension  and 
low-tension  sides  of  the  transformer  banks  have  current 
ratios  inversely  proportional  to  the  voltage  ratios  and 
are  differentially  connected  to  inverse-time-limit, 
definite-minimum,  induction-type  relays,  so  that  in  case 
of  trouble  between  the  low-tension  and  high-tension  oil 
circuit  breakers  the  relay  will  trip  both  switches,  clear- 
ing the  fault,  but  will  render  both  the  high-tension 
and  the  low-tension  switches  non-automatic  in  case  of 
trouble  on  the  feeders.  The  feeder  breakers,  however, 
are  automatic,  the  bushing-type  current  transformers 
being  connected  to  inverse-time-limit,  definite-minimum, 
induction-type  relays. 
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The  station  is  so  designed  that  each  feeder  may  be 
operated  independently  from  its  own  set  of  trans- 
formers, or  the  transformer  banks  may  all  be  operated 
in  parallel  and  the  feeders  fed  from  a  common  bus.  A 
spare  feeder  equipment  in  No.  1  bay  enables  any  feeder 
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ng  Feede  rs 
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OUTDOOR  SUBSTATION   RATED  AT   18,000   KVA., 

6,800/33.000  VOLTS 

oil  circuit  breaker  to  be  removed  from  service  for  inspec- 
tion  or  repairs   without   an    interruption   to   service. 

Under  usual  conditions  of  operation  oil  circuit 
breakers  A,  B  and  E  (see  diagram)  and  disconnecting 
switches  C  and  D  are  closed.  The  transfer  breaker  X 
and  disconnecting  switches  are  open,  and  all  transform- 
ers are  in  parallel  on  the  main  bus  from  which  all  feed- 
ers are  energized.  During  storm  periods,  however,  all 
transformer  banks  are  energized,  disconnecting  switches 
C  are  opened,  and  each  feeder  is  operated  on  its  own 
transformer  bank,  so  that  in  case  of  a  short  circuit 
or  flash-over  the  transformer  capacity  feeding  into  the 
fault  would  be  only  6,000  kva.  instead  of  the  full  sub- 
station capacity. 

Any  feeder  breaker  may  be  removed  from  service  by 
closing  the  disconnecting  switches  on  both  sides  of  the 
transfer  feeder  oil  circuit  breaker,  closing  discon- 
necting switch  on  the  feeder  the  oil  circuit  breaker 
of  which  is  to  be  inspected  or  repaired,  and  then  open- 
ing the  disconnecting  switch  on  each  side  of  the  feeder 
oil  circuit  breaker  to  be  removed  from  service. 

Equipment  for  18,000  kva.,  which  is  the  first  half  of 
this  substation,  was  erected  at  a  cost  of  about  $114,500, 
or  $6.36  per  kva.,  as  shown  in  the  table  appended. 
It  contains  the  following  equipment:  Nine  2,000-kva. 
6,800  33,000-volt,  single-phase,  water-cooled  transform- 
ers; three  35,000-volt,  400-amp.  solenoid-operated  oil 
circuit  breakers  with  bushing-type  current  transform- 
ers for  high-tension  switching;  three  similar  oil  circuit 
breakers  with  the  addition  of  three  series  ammeters 
for  the  three  outgoing  33,000-volt,  three-phase  feeders ; 
one  similar  oil  circuit  breaker  for  the  feeder  transfer 


equipment,    and    three    35,000-volt    ungrounded-neutral 
electrolytic  lightning  arresters,  one 
feeder.        Remote     manually     ( 

switches   are   provided    for    dis^.^....^^v...£,    >..^    — 

pieces  of  equipment  from  the  line,  the  operating  handle 
in  all  cases  being  brought  to  a  uniform  distance  above 
ground  for  manual  operation. 

There  is  a  broad-gage  track  and   transfer  truck  in 


3,  V...V.  for  each  outgoing 
controlled  disconnecting 
Isconnecting    the    various 


COST  OF  18,000-KVA..  5.800/33.000-VOT-T  OUTDOOR  SUBSTATION 


Foundations  and  superstructure,  including  transformer  howt,  trans-       ,,,,,„„. 
fer  truck  and  track ,  •  „■  •  ■    ■  ,• $  16,259.02 

Equipment,  including  nine  2.000-kva..  6,800  33.000-volt.  one- 
phase,  60-cycle  water-cooled  transformers,  switching  eqrupnient 
switchboard,  cables,  pump  hou.se,  well  and  pump 

Engineering  and  supervision 

Total  cost  first  half  of  substation *"'''''t^  ?i 

.\verage  cost  per  rated  kva ♦6.36 


93,960,96 
4,27963 


front  of  the  transformer  foundations  for  moving  equip- 
ment from  the  transformer  pad  to  the  hoist  and  to  the 
railroad  siding  just  back  of  the  hoist. 

On  account  of  the  impossibility  of  getting  a  consider- 
able number  of  control  cables  into  the  switchboard  room 
of  the  generating  station,  some  thirty-five-conductor 
cables  were  provided  from  the  switching  bay  to  a  junc- 
vion  box  in  the  substation.  -*-  '-  -  W.'  Shuler, 

Electrical  Engineer, 
Dayton  (Ohio)   Power  &  Light  Co. 


Mounting  Lightning  Arresters  Close 
to  Transformers 

LIGHTNING  arresters  protecting  transformer  installa- 
^tions  should  be  installed  as  near  the  transformer 
as  possible.  The  method  shown  in  the  illustration 
allows  placing  the  arrester  on  the  transformer  pole 
without  subjecting  the  linemen  to  the  danger  of  a 
ground  wire  on  the  same  pole  with  a  transformer.  The 
short  arm  ordinarily  used  at  the  lower  end  of  the  trans- 
former hangers 
is  lengthened  to 
provide  Support 
for  the  arrest- 
ers, and  the 
g  r  o  u  n  d-w  i  r  e 
connection  is 
carried  far 
enough  down 
the  pole  to  pre- 
vent the  lineman 
from  coming 
into  contact 
with  it  and  the 
primary  wiring 
at  the  same  time. 
All  vertical  wir- 
ing is  placed  on 
the  face  of  the 
pole  and  the  rear 
is  kept  clear  for  woi-king  space.  The  method  also  has  the 
advantage  of  providing  the  most  direct  path  through  the 
arrester  to  ground  as  the  number  of  sharp  bends  is  a 
minimum.  While  the  coil  in  the  connection  to  the  fuse 
box  provides  some  choking  effect  its  main  purpose  is  to 
provide  extra  conductor  length  in  case  of  breaks  due  ti 
damage  by  fuse-box  binding  screws  and  handling  of  the 
connections.  R.  A.  Hammock, 

Superintendent  of  Distribution. 
Denver  (  Col. )  Gas  &  Electric  Company. 


STRAIGHT  SHORT  PATH  THROUGH  ARRESTER 
PROTECTS  TRANSFORMER 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Weatherproof  Compact  Motor  Mounting 
on  Conveyor 

A  COMPACT  and  accessible  motor  mounting  at  the 
top  of  a  conveyor  is  shown  in  the  accompanying 
illustration.  The  motor  is  mounted  in  a  housing  at  the 
side  of  the  conveyor,  which  it  drives  by  worm  gearing 
and  spur-gear  connections.    Minimum  space  is  required 


HOUSING  KOR   MOTOR  ON   CONVEYOR   HAS   SLANTING  ROOF 
AND   HINGED  DOOR 

for  this  drive,  and  the  inclosure  of  the  motor  with 
slanting  roof  protects  it  from  salt  water.  The  hinged 
door  and  the  fact  that  the  motor  is  mounted  about  3  ft. 
above  the  floor  level  make  inspection  easy. 

Eugene  Carpenter. 
Cape  &  Vineyard  Lighting  Company, 
Falmouth,  Mass. 


Desirable  Mechanical  Features  of 
Electric  Machines 

IN  GENERAL  the  mechanical  points  which  should  be 
studied    in     investigating    electrical    machinery    are 
summed  up  in  the  following  list: 

1.  Good  mechanical  proportions.  This  includes  ample 
bearings  readily  renewable,  a  sturdy  frame,  a  strong 
.shaft,  strong  bolts  which  will  not  be  twisted  off  and 
similar  details. 

2.  Good  finish.  This  is  important  because  good  finish 
usually  is  put  on  good  material.  By  good  finish  is 
meant  a  workmanlike  finish.  Highly  finished  small  parts, 
such  as  are  used  on  an  automobile,  would  be  out  of  place 
on  a  motor  or  generator. 

3.  Simplicity.  Simplicity  involves  small  numbers  of 
parts,  and  these  of  easily  understandable  form  and 
application,  so  that  an  ordinary  workman  can  readily 
take  the  machine  apart  and  reassemble  it. 

4.  Operating  attention.  The  less  attention  required 
the  better.  Proper  attention  concerns  self-feeding 
brushes,    a    good    but    simple    oiling    system,    bearings 


designed  so  they  will  not  throw  oil,  well-fitted  bolts, 
screws  and  nuts  with  proper  devices  to  keep  them  tight 
when  once  set  up.  good  connections  and  good  arrange- 
ments for  keeping  dirt  out  of  the  vital  parts. 

5.  Accessibility.  The  machine  must  be  designed  so 
that  its  operating  parts  can  be  easily  and  quickly 
inspected,  and  so  that  if  renewals  or  replacements  are 
to  be  made  time  will  not  be  wasted.  Nuts  requiring 
special  spanners  or  wrenches,  inconveniently  placed 
screws  and  similar  complications  should  be  rigidly 
excluded. 

6.  Interchangeability.     This  point  needs  no  explana- 
tion.   The  day  of  the  hand-built,  made-to-order  machine 
is  ovtr.     Interchangeability  goes  with  standardization, 
and  these  mean  sustained  quality.  James  Dixon. 
Reliance  Electric  &  Engineering  Company, 

Cleveland,  Ohio. 


Soldering  Large  Commutators  by 
Electric  Arc 

THE  difficulty  usually  encountered  in  soldering  very 
large  commutators  may  be  diminished  by  heating 
the  commutator  connections  with  a  small  electric  arc. 
An  arc  of  approximately  5  amp.  at  125  volts  direct  cur- 
rent has  been  found  satisfactory  for  this  purpose.  The 
intensity  of  the  arc  can  be  regulated  with  an  adjustable 
rheostat.  For  use  in  this  process  the  writer  has  con- 
structed an  electrode  holder  with  an  insulating  handle  as 
shown  in  the  accompanying  drawing.  The  electrode  used 
is  a  carbon  rod,  an  arc-light  carbon  serving  well.     This 


Carbon^ 


i^orrtmu  fa  tor 
Rac/io/s 


Bare  nire  connechng 

a! I  commutator  segments^ 

■To  D.C.  Supply 

SMALL  ELECTRIC  ARC   USED  FOR   SOLDERING 
HEAVY    COMMUTATORS 

holder  is  attached  to  a  flexible  lead  which  is  connected 
to  the  positive  side  of  the  direct-current  line.  The 
negative  connection  is  made  by  means  of  a  bare  wire 
wrapped  two  or  three  times  around  all  the  commutator 
bars.  If  the  arc  is  regulated  to  the  proper  size,  a  very 
rapid  and  clean  job  is  possible.  Care  should  be  taken 
not  to  use  an  arc  so  large  that  it  will  burn  the  risers. 
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The  use  of  such  a  method  will  eliminate  much  of  the 
trouble  usually  encountered  in  soldering  heavy  connec- 
tions to  heavy  strap  conductors.  Even  with  extra-heavy 
soldering  irons  of  special  shape,  soldering  large  com- 
mutators is  usually  a  very  slow  and  tedious  undertaking. 

Trail,  B.  C,  Canada.  R.  H.  N.  Lockyer. 


Automatic  Controller  Operates  Blooming- 
Mill  Lift  Tables  Successfully 

AN  AUTOMATIC  controller  for  the  motor  drive  of 
.  the  rollers  of  the  lifting  tables  of  a  40-in.  bloom- 
ing mill  in  one  of  the  largest  Pittsburgh  steel  works 
has  given  very  successful  service.  After  three  makes 
of  automatic  controllers  had  been  used,  with  all  the 
well-known  troubles  usually  encountered  in  this  appli- 
cation, a  type  which  had  given  good  service  in  smaller 
applications  was  tried  with  success.  The  blooming  mill 
in  question  rolls  ingots  weighing  5,200  lb.  and  measur- 
ing fi-om  16  in.  to  18  in.  square  in  section.  The  advan- 
tages of  the  controller  lay  in  its  reliability,  simplicity 
of  parts  and  operation,  small  number  and  interchange- 
ability  of  parts  and  ease  of  making  adjustments  to 
obtain    the   desired    results. 

The  ingots  are  rolled  in  nine  passes  which  produce 
the  bloom  sizes  given  below.  By  mechanical  means  the 
ingot  is  manipulated  between  certain  passes  as  indi- 
cated : 

First  pass — 15  in  x  18  in. 

Second  pass — 13  in.  x  18  in.,  edge  up. 

Third  pass — 13  in.  x  15  in.. 

Fourth  pass — 13  in.  x  13  in.,  edge  up. 

Fifth  pass— 11  in.  x  13  in. 

Sixth  pass — 11  in.  x  11  in.,  edge  up. 

Seventh  pass — 11  in.  x  9  in. 

Eighth  pass — 9  in  x  9  in.,  edge  up. 

Ninth  pass —  9  in.  x     9  in.,  to  28-in.  mill. 


RAPID  REVERSALS  IMPOSE  SEVERE  DUTY  ON   MILL-TABLE 
CONTROLLERS 
The    top    curve    shows    operating    conditions    as    first    recorded, 
while  the  lower  curve  shows  conditions  after  adjusting  the  resist- 
ance  steps.      The   curves   were    taken    with   a    100-milhvolt.    J.OOU- 
amp.   shunt   on   a    220-volt  circuit. 

The  time  of  rolling  the  nine  passes  is  from  fifty 
seconds  to  sixty  seconds.  The  table  rollers  are  rotated 
by  means  of  two  100-hp.,  220-volt  Crocker-Wheeler 
motors.     As  these  two  series  motors  are  connected  in 


parallel  so  as  to  be  operated  by  a  single  set  of  revers- 
ing switches,  the  service  is  severe  on  the  controller. 

The  accompanying  illustration  shows  the  200-hp. 
Rowan  automatic  full-speed  reversing  controller  which 
has  been  in  use  about  half  a  year.  It  operated  in 
continuous  service  for  three  weeks  before  the  first 
change  in  arcing  tips.  The  rapidity  with  which  the 
switches  must  make  and  break  contact  may  be  appre- 
ciated after  a  study  of  the  ammeter  curves.  The  arc- 
ing tips  and  the  arc  shields  on  the  controllers  formerly 
used  had  to  be  changed  about  twice  as  frequently  as 
those  on  the  present  board.  The  blooming-mill  time 
delay  charged  against  the  electrical  department  varies 
almost  directly  with  the  number  of  times  that  the  parts 
of  the  controller  board  have  to  be  changed.  The  first 
arc  shield  to  be  replaced  was  of  defective  material  and 
had  to  be  changed  after  two  months  of  service.    Those 

who  are  familiar 
with  the  mainte- 
nance of  contactor 
panels  on  this  sort 
of  application  will 
realize  the  great  im- 
provement provided 
by  this  controller  in 
the  life  of  the  parts 
mentioned. 

As  this  controller 
was  the  first  of  its 
type  and  size  to  be 
used,  it  is  natural 
that  a  few  weak 
points  should  come 
to  light.  The  knife 
switch  provided  on 
the  board,  connected 
in  series  with  one  of 
the  motor  circuits  to 
permit  of  testing  the 
board  without  turn- 
ing the  motors,  and  the  fle.xible  leads  on  the  circuit 
breaker  were  not  of  sufficient  current-carrying  capacity. 
Moreover,  the  piston  rod  in  the  dashpot  of  the  accel- 
erating relay  contained  a  weak  spot.  These  features 
have  now  been  taken  care  of  by  the  manufacturer  of 
the  controller  so  that  new  boards  of  this  relative  size 
will  not  give  rise  to  the  same  troubles. 

Energy  Consumption  1.5  Kw.-Hr.  per  Ingot 
This  controller  has  been  in  constant  operation  since 
its  installation,  with  the  exception  of  a  very  few 
minutes.  To  obtain  an  idea  of  the  amount  of  power 
handled  by  the  controller  a  1,000-amp.  watt-hour  meter 
was  connected  in  the  line.  From  11  a.m.  on  a  Monday 
until  the  same  time  the  following  Saturday  the  meter 
registered  7,430  kw.-hr.  During  that  time  there  were 
4,887  ingots  rolled.  The  next  full  week  7,810  kw.-hr. 
was  used,  and  the  following  week  7,930  kw.-hr. 

From  the  above,  the  power  per  ingot  is  about  1.5 
kw.-hr.,  and  the  current  would  be  about  410  amp.  This 
current  value  is  shown  on  the  first-curve  chart,  from 
which  the  root-mean-square  value  was  roughly  esti- 
mated to  be  about  500  amp.,  as  indicated.  The  feed 
of  the  first-curve  chart  was  3  in.  per  minute,  and  that 
of  the  second  was  6  in.  per  minute,  the  paper  being 
marked  off   in   l-in.   divisions. 

On  the  curves  the  pass  numbers  are  indicated  to  cor- 
respond  with   the    pass    numbers    given    in    the   above 


LIFTING    TABLE    CONTROLLER    WHICH 
IS  ACTUATED  BY  ACCELER- 
ATING RELAY    (A) 
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table.  The  first  curve  plainly  shows  the  effect  on  the 
current  produced  by  the  closing  of  the  accelerating 
contactors. 

After  the  first  curve  was  made  it  was  desired  to 
secure  smoother  operation;  therefore,  the  grouping  of 
the  resistance  elements  was  changed  and  adjustments 
were  made  on  the  accelerating  equipment,  with  the 
results  indicated  by  the  second  curve,  showing  a  reduc- 
tion in  the  current  peaks. 

Except  at  the  start  of  the  first  pass,  the  current 
peaks  are  obtained  when  plugging  to  stop  motors 
between  passes.  Pass  No.  8  is  made  with  great  caution 
because  of  a  peculiar  characteristic  of  this  mill  which 
makes  the  bloom  liable  to  turn  in  the  guides  upon 
entering  this  pass;  therefore,  the  master  controller  is 
thrown  on  and  off  a  number  of  times  during  the  pass. 
The  individuality  of  the  operator  is,  of  course,  somewhat 
reflected  in  the  operation  of  the  mill;  but  as  a  general 
rule  the  current  cycle  for  each  ingot  is  fairly  uniform, 
as  the  curves  show. 

Accelerating  Armature  Dashpot  an 
Important  Feature 

The  main  feature  which  makes  this  automatic  con- 
troller different  from  those  used  before  is  the  accelerat- 
ing relay  which  is  shown  in  the  right-center  panel 
section.  It  is  similar  to  the  contactors.  The  chief 
points  of  difference  are  that  it  is  provided  with  a  dash- 
pot  to  delay  the  action  of  the  armature  and  that  the 
armature  is  provided  with  a  horizontal  bar  upon  which 
are  fixed  contact  arms  so  set  as  to  close  in  the  desired 
sequence.  This  armature  is  actuated  by  a  shunt  coil 
which  is  bucked  by  a  small  series  coil  when  the  motor 
current  reaches  a  high  predetermined  value.  This  value 
is  so  chosen  that  the  dampening  action  is  usually  only 
the  result  of  the  drag  of  the  dashpot.  The  dashpot 
is,  therefore,  a  very  important  feature  of  the  accelerat- 
ing relay.  As  there  has  been  no  splashing  of  oil,  the 
use  of  the  dashpot  has  not  proved  objectionable. 

The  current  through  the  circuit-breaker  coil  may  be 
traced  from  one  side  of  the  line  to  the  other  even 
when  the  master  controller  is  on  center  position.  The 
circuit  breaker  therefore  stays  closed  instead  of  open- 
ing and  closing  with  every  movement  of  the  master 
switch.  Of  course,  in  case  of  an  overload  the  breaker 
will  open  because  of  the  action  of  the  relays  in  the 
magnet  circuit.  In  case  of  voltage  failure,  when  the 
master  switch  is  off  center,  the  breaker  will  open.  With 
the  master  controller  returned  to  center  the  circuit 
breaker  will  reset  whether  it  had  been  opened  by  over- 
load  or  undervoltage. 

Upon  throwing  the  master  switch  one  way  or  the 
other  the  corresponding  contactors  at  the  top  of  the 
controller  are  closed.  The  closing  of  these  contactors 
provides  a  circuit  for  the  flow  of  current  through  the 
shunt  coil  of  the  accelerating  relay,  and  the  pull  of  this 
coil  starts  the  action  of  the  relay. 

There  is  one  more  contact  arm  on  the  accelerating 
relay  than  there  are  accelerating  contactors  on  the 
board.  This  extra  arm  is  the  first  to  make  contact. 
Its  function  is  to  provide  an  additional  interlock  be- 
tween the  forward  and  reverse  contactors.  The  inter- 
locking is  done  by  the  connecting  of  a  resistance  in 
parallel  with  the  contactor  coils  so  as  to  rob  them  of 
part  of  their  current  and  thus  prevent  the  contactors 
from  closing.  This  resistance  is  of  such  value  as  to 
avoid  causing  the  opening  of  closed  contactors  because  of 
the  reduction  of  current  flow.     If  desired,  the  electrical 


interlocking  may  be  made  inoperative  by  changing  the 
angle  at  which  the  little  contact  arm  is  fixed  to  the 
accelerating  relay.  As  the  accelerating  relay  closes  one 
little  contact  after  another,  the  magnet  coils  on  the 
corresponding  accelerating  contactors  are  excited,  and 
as  a  result  the  starting  resistance  is  cut  out  a  step 
at  a  time.  D.  W.  Blakeslee, 

Pittsburgh,  Pa.  Electrical  Engineer. 


Use  of  220-Volt  Alternator  for  Delivering 
110-Volt  Energy 

TO  GET  energy  at  110  volts  from  a  220-volt  alter- 
nator taps  were  made  at  the  middle  point  of  the 
delta  winding  of  the  alternator,  as  shown  in  the  accom- 
panying diagram,  and  thus  the  machine  was  enabled  to 

carry    110-volt    load 
when 


"hdelfa-connec  ied  transformers 


llO-Voltsicte 


5  phase  alternafurfor  ZdOfolts 


TAPS  TAKEN   FROM    220-VOLT  GENE- 
RATOR TO  SUPPLY   110-VOLT  LOAD 


transformers 
for  cutting  the  volt- 
age down  to  1 10  volts 
were  not  available. 
The  necessity  for 
operating  in  this 
manner  was  caused 
by  the  growth  of  the 
110-volt  load  in  the 
plant  of  the  Curtiss 
Aeroplane  &  Motor 
Corporation,  Garden 
City,  Long  Island, 
N.  y.,  during  war 
time.  This  load  grew 
to  such  an  extent 
that  the  transform- 
ers used  to  feed  it 
were  not  of  sufficient 
siz"e.  These  transformers  were  220  110-volt  trans- 
formers connected  in  delta  to  the  220-volt  bus  of 
the  plant,  this  bus  being  fed  from  another  set  of 
fi,600  220-volt  transformers.  Owing  to  the  fact  that 
deliveries  could  not  be  had  on  the  extra  transformers 
which  weie  needed,  an  attempt  was  made  to  supply  the 
110-volt  load  by  means  of  the  three-phase,  220-volt  delta- 
connected  generator  which  is  run  in  parallel  with  the 
line  from  the  Nassau  Light  &  Power  Company  feeding 
the  plant  in  order  to  insure  a  constant  voltage.  The 
generator  is  also  used,  overexcited,  to  raise  the  power 
factor  of  the  line. 

To  obtain  the  much-needed  additional  energy  at  110 
volts  the  delta  connection  of  the  generator  was  tapped 
at  the  middle  points,  as  already  indicated.  After  mak- 
ing this  connection  it  was  found  that  the  generator 
could  be  synchronized  with  the  110-volt  bus  of  the  plant 
and  thus  relieve  the  transformers  already  installed  of  a 
good  deal  of  their  load.  In  fact,  after  the  machine 
was  operated  in  this  way  for  some  time  the  110-volt 
load  was  carried  entirely  by  the  generator  and  the 
22()-volt  switch  was  opened.  Before  synchronizing  the 
machine  with  the  110-volt  bus  10-amp.  fuses  were  put 
in  the  machine  circuit  on  the  110-volt  side  in  order  to 
prevent  serious  damage  in  case  the  machine  could  not 
be  synchronized.  It  was,  however,  synchronized  satis- 
factorily, and  consequently  permanent  lines  were  in- 
stalled through  a  200-amp.  switch. 

Of  course,  it  must  be  remembered  that  the  output 
of  the  generator  from  these  110-volt  taps  is  only  half 
what  it  would  be  from  the  220-volt  leads  of  the  machine. 
This  machine  was  not  overloaded,  as  it  actually  carried 
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only  60  lew.  constantly,  although  it  is  an  AUis-Chalmers 
150-kw.  turbo  set.  W.  E.  Tatem. 

Curtiss  Aeroplane  &  Motor  Corporation, 
Garden  Cit.v,  N.  Y. 


Power  Requirements  in  Sawmills 

THE  sizes  of  motors  used  in  the  ordinar.v  sawmill 
for  different  operations  are  given  here  in  Table  L 
The  second  table  shows  the  power  consumption  in 
mills  handling  different  kinds  of  timber.  In  estimating 
the   power  to  be  used   in   sawmills   two   factors   to  be 


TABLE  I— SIZES  OF  MOTORS  FOR  DIFFERENT  OPERATIONS  IN 
SAWMILLS 


Machine  Operated 

Log  jack,  for  hauling  logs  into  the  sawmill 

Circular  log  cut-off  saw,  for  dividing  long  logs  after  being  drawn  into 
the  mill 

Drag  saw.  for  cutting  off  logs  too  large  for  the  circular  saw  above 
mentioned _. , 

-Overhead  log  canter,  for  turning  large  logs  l>-ing  on  the  log  storage 
deck  or  on  the  carriage . 

Band  mill,  for  ripping  the  logs  which  are  moved  back  and  forth  in 
front  of  it  on  the  carriage 

■Circular  head  saw,  sometimes  used  instead  of  band  mill 

Power  setting  machine,  for  moving  log  forward  after  every  cut  into 
position  for  the  next  cut.  This  machine  is  mounted  on  the  carriage. 
Two  t>-pes  are  used,  one  direct  steam-driven,  the  other  power-driven 
The  latter  is  used  exclusively  for  the  heaWest  work,  and  motor  ma.\' 
be  mounted  on  carriage 

Live  rolls,  or  power-driven  rolls,  for  transporting  lumber  after  being 
sawed.  These  are  connected  and  driven  together  in  trains  of  six  to 
twenty  or  more,  according  to  the  miU  design:  power  required  perroll 

Band  resaw  for  further  reduction  of  large  piece-  dropped  by  the  head- 
band mill.  It  may  be  either  vertical  or  horizontal.  The  latter  is 
used  for  resaw-ing  .slabs  as  well  as  sphtting  thick  stock  from  the  head 
band     

Transfer  chain  tables,  for  moving  lumber  sidewise  between  machines. 
These  are  of  such  varying  length  and  width  according  to  the  indi- 
\'idualca-se  that  no  power  requirenient  can  be  specified. 

Gang  n  ill,  for  sawing  entire  log  into  boards  at  one  passage  through 
the  machine.  Two  opposite  slabs  are  taken  off  the  log  by  the  head- 
band saw,  giving  the  log  two  flat  faces,  after  w-liich  it  is  fed  to  the 


gang. 


Edger.  for  ripping  bark  edges  from  the  boards  and  squaring  them 

Slab  slasher,  for  di\iding  waste  stock  into  short  lengths  for  lath,  stove- 

w-ood  or  other  b.v-products 

Trimmer,  for  cutting  ends  off  boards  and  making  them  of  standard 

length 

Swing  cut-off  saw-,  for  hand-trimming  of  large  timber.s,  etc 

Timber  sizer,  for  surfacing  two  or  four  sides  of  timbers  at  one  operation 
Lath  bolter,  for  preparing  lath  bolts  from  slabs  or  other  waste  wood 

Lath  machine,  for  making  lath  from  bolts 

Hog,  a  grinder  with  knives  on  a  revolving  disk,  for  chipping  waste  wood 

for  fuel  or  other  purposes . 

Planers,  of  great  variety  in  size  and  t>T)e.      The  largest  standard  size 

requires  about  75  hp. 
Exhaust  fans,  for  transporting  dust  and  shavings  from  planers  to  fuel 

storage  house ■ 

Chain  conveyors,  for  transporting  waste  w-ood  and  sawdust,  the 

length  varying  with  the  mill  design  up  to  about  350  feet 


Motor 
Size  (Hp.) 
25  to  50 

25  to  5U 

1 5  to  40 

10  to  20 

100  to  300 
100  to  400 


5  to  10 
0  4to  0  6 

75  to  200 


50  to  400 
15  to  250 

20  to  75 

20  to  75 
10  to  25 
50  to  60 
30  to  60 
20  to  30 

25  tn  I  50 


25  to  150 
5  to  30 


remembered  are  the  form  of  the  finished  product  and 
the  hardness  of  the  wood.  These  factors  have  a  wide 
bearing  on  the  amount  of  power  required.  Sawroill  and 
woodworking  machines  are  almost  always  driven  by 
squirrel-cage  induction  motors,  although  hand  mills. 
heavy  band  resaws,  etc.,  which  require  a  large  starting 

TABLE  II— POWER  CONSUMPTION  OF  \ARIOLS  SAWMILLS 


Amount  of 

Lumber 

Sawed  in 

Ten  Hours 

(Ft.  B    Ml 

107,000 

140,000 

225.000 

125.000 

85.000 

190,000 

115.000 

121.000 

114.000 

175.000 


"*  Pow-er  for  entire  plant,  including  planing  mill. 

torque,  are  driven  by  wound-rotor  machines.  The 
energy  is  commonly  60-cycle,  three-phase,  furnished 
at  480  volts  or  600  volts. 

As  a  general  rule  heavy  and  sudden  peaks  are  encoun- 
tered, and  allowance  must  be  made  in  selecting  motors. 


Drive 

Timber 

Electrical 

Sugar  pine 

Electrical 

Fir 

Electrical 

Yellow  pine 

Electrical 

Fir 

Electrical 

Mixed  hardwood 

Electrical 

Yellow  pine 

Electrical 

Fir 

Electrical 

Fir 

Mechanical 

Sugar  pine 

Mechanical 

\  ellow  pine 

Horsepower 

Required 

per    1,000    Ft 

of  Lumber 

.\\-erage 

Sawed  per 

orsepower 

Ten  Hours 

470 

4.39 

600 

4.28 

1.090 

4  87 

600 

4  80 

672 

7  90 

2,140' 

1 1   26* 

1.260' 

10.96* 

1,152" 

9  52* 

610 

5.36 

1.014 

5.86 

It  is  found  that  as  an  average  the  load  factor  of  the 
entire  mill  is  about  60  per  cent  of  the  total  name- 
plate  rating  of  the  motors. 

Allan  E.  Hall.  AUis-Chalmers  Manufacturing  Com- 
pany, presented  these  facts  at  a  recent  meeting  of  the 
American  Society  of  Mechanical  Engineers. 

Field  Editor  Electrical  World. 

New  York,  X.  Y. 


Ilome-Made  Swinging  Reflector  Arm 
for  Safe  3Iaintenance 

TO  INSURE  safety  to  men  replacing  lamps  w-hich 
overhang  the  edge  of  the  roof  and  to  afford  firm 
support  to  the  lamps  in  hea\y  gales  a  contrivance  which 
allows  the  lamps  to  be  swung  over  the  roof  was  after 
some  experimentation  adopted  by  the  Graton  &  Knight 
Manufacturing  Company,  Worcester,  Mass.  Outside 
illumination  of  that  portion  of  the  yard  adjacent  to  the 
factory  building  is  provided  by  200-watt  gas-filled  lamps 
mounted  in  Wheeler  reflectors  attached  to  pipe  arms 
carried  near  the  edge  of  the  roof,  as  show-n  in  the 
photograph.  The  lamps  are  about  75  ft.  above  ground 
and  extend  about  2  ft.  beyond  the  roof.  Each  lamp  is 
fed  and  supported  by  a  j-in.  pipe  bent  at  the  inner  end 
and  carried  through  a  vertical  hole  in  a  3-in.  x  4-in. 
cross-arm  strapped  to  a  vertical  2-in.  pipe  standard 
10  ft.  high.  About  3  in.  from  the  outer  end  of  the 
arm  a  A-in.  coach  screw  is  used  as  a  pin  to  wedge  the 
pipe  bracket  against  a  block  of  wood  about  ;  in.  wide 
and  of  the  same  height  mounted  on  top  of  the  arm. 
This  block  forms  a  backing  against  which  the  pipe  lies 
when  swung  outward  over  the  roof.  To  insure  that  the 
pin  shall  stay  in  place  under  severe  weather  conditions 
the  hole  in  which  it  fits  is  drilled  at  a  slight  angle.    The 


OVERHANGING  LAMP  IS  SWTJNG  IN  FOR  CLEANING  AND  RENEWING 
Pipe  support  is  fitted   in  hole  in  cross-arm 

arm,  as  shown,  swings  about  on  the  vertical  portion  of 
the  pipe  for  inspection  and  lamp  maintenance.  Energy 
is  supplied  from  an  overhead  line  fed  into  the  bracket 
through  a  condulet.  The  upright  standard  is  fastened 
with  a  flange  into  a  horizontal  plank,  which  in  turn  is 
fastened  into  the  roof  timbers  below  the  gravel  surface. 
Graton  &  Knight  Mfg.  Co.,  A.  H.  Magnuson, 

Worcester,  Mass.  Electrical  Engineer. 
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Simple  Board  for  Testing  Small 
Equipment 

A  SIMPLE  and  inexpensive  lamp  board  which  will 
be  found  useful  around  an  industrial  plant  may 
be  made  as  outlined  in  the  accompanying  diagram. 
With  such  a  board  fitted  with  six  200-watt  lamps  and 
connected  to  a  110-volt  line  the  writer  has  obtained 
current  varying  from  11  amp.  to  0.36  amp.  The  resist- 
ance   at    the    same 


Bindin 


d 


_      -^Lamp 


5 


■■..:^ 


Plug 
receptacle- 


Yi(Load)Y*-     I 


Binding  pott 


Feed\  n'j-)^,,^  j^,-^^  |  ^     time    changed    from 

about  300  ohms  to 
10  ohms.  As  shown 
in  the  diagram, 
there  are  six  lamps, 
numbered  1  to  6, 
mounted  on  a  board 
25  in.  X  Hi  in.  The 
feed  line  is  led  into 
the  top  of  the  board, 
and  one  side  of  the 
line  passes  straight 
through  to  the  load 
post  M  with  an  am- 
meter inserted  at  A^. 
The  switch  /  is  used 
for  short-circuiting 
these  ammeter  bind- 
ing posts.  The  other 
side  of  the  line 
passes  through  the 
lamps,  the  current  passing  through  more  or  less  lamps 
in  series  and  parallel  according  to  the  position  of  the 
knife-blade  switches  «,  b,  c,  d,  e.  The  switch  g  is 
used  to  short-circuit  these  lamps  and  put  current  di- 
rectly on  the  binding  post  m.  A  screw-plug  receptacle  is 
connected  across  the  binding  post  M.  By  varying  the 
position  of  the  switches  as  the  accompanying  table  indi- 
cates, the  current  at  the  binding  post  M  is  changed 
from  0.36  amp.  to  about  11  amp.  The  switches  o,  b,  c, 
d,  e,  f  and  u  are  15-amp.,  125-volt  switches.  All  con- 
npctions  are  made  on  the  back  of  the  board  by  means 
ojf  back-connected  switches.     For  convenience   a  snap 


HOMEMADE  BOARD  FOR  TESTING 
SMALL  EQUIPMENT 


POSITION  OF  SWITCHES  FOR  DIFFERENT  CURRENTS  AND 
RESISTANCES 

Resistance  in 
Series.  Ohms 

303 

272 

162 

151 

141 

136 
121 
111 

61 

30 

20 
15 
12 
10 


switch  may  be  used  for  the  main  switch,  although  this 
is  not  advisable  if  large  lamps  are  to  be  used  and  energy 
is  to  be  on  for  any  length  of  time,  because  the  heat 
from  the  lamps  may  soften  the  switch  button  so  that 
the  switch  cannot  be  operated.  This  objection  may  be 
overcome  by  mounting  the  switch  at  the  bottom  of  the 
board.  With  nitrogen  lamps  it  is  well  to  use  diffusing 
caps  to  eliminate  the  discomfort  which  will  result  from 
glare. 

This  board  has  been  used  by  the  writer  for  various 


.Amp.  with  Terminals 
if  Short-circuited 

'    . 

0  36 
0  52 
0  bi 
0  73 
0  78 

0  81 
0  91 

0  99 

1  82 
3  64 

5  46 
7.28 
9   1 
10.9 

Switches 
Closed 

N 

one 

c 

d 

0. 
a 

b 
1 

d,e 
b.d 
c,  e 
d 

c,  e 

n 

'■.d 

a 
a 
a 

c.  d,  e 

,c.d 

b,  c,  d, 

purposes,  among  which  are  charging  storage  batteries, 
testing  fuses,  lamps  and  coils  of  low  or  medium  re- 
sistance for  open  circuit,  testing  ammeters,  making 
current  tests  of  small  appliances  which  operate  at  a 
voltage  equal  to  that  of  the  lamps,  and  testing  extension 
lights  or  portable  tools,  such  as  drills  or  grinders.  By 
connecting  these  appliances  in  series  with  several  lamps 
in  multiple  they  may  be  tested  without  danger  of  blow- 
ing a  fuse  or  damaging  the  appliances  if  they  are  short- 
circuited.  A.  H.  Plait. 
Bridgeport,  Conn. 


Pilot  Lamp  to  Indicate  When  Service 
Is  Cut  Oflf 

IN  ORDER  to  determine  when  some  circuit  in  the  fac- 
tory goes  dead,  whether  the  power  company's  service 
has  failed  or  whether  the  trouble  is  inside  the  factory, 
pilot  lamps  such  as  ai-e  shown  in  the  accompanying 
drawing  will  save  considerable  time.  The  connection  for 
these  lamps  is  taken  at  the  main  low-tension  switch  as 
near  the  blades  as  possible  and  on  the  service  side  of 
the  switch.  A  small  fuse  is  installed  near  the  main 
switch,  and  a  No.  14  wire,  two,  three  or  four-conductor, 
according  to  the  system,  is  run  to  the  signal  lamps 
placed  at  any  convenient  point  in  the  factory.  A  suf- 
ficient number  of  lamps  must  be  used  to  stand  line 
voltage  -=-  \/3.  A  three-pole  switch  is  connected  in 
order  to  short-circuit  the  lines,  as  shown,  at  any  point 
which  can  be  quickly  reached  by  an  operator  who 
notices  that  energy  has  failed.  If  desired,  more  than 
one  of  these  switches  may  be  installed,  they  being 
placed  at  different  points  in  the  factory.  When  the 
power  goes  off,  on  closing  this  switch  the  lamps  will 
light  at  full  candlepower  if  the  service  from  the  incom- 
ing line  is  complete  up  to  the  factory's  entrance  switch. 
If  the  incoming  service  is  entirely  cut  off,  they  will  not 

Incoming  Line 


'Main 
Fuse 


Pilot 
Lamps. 


f^k 


Fuse 


fMain 
Switch 


.amp 
"^  Switch 
Normally 
Open 


To  Factory  Switch  -  Board 

PILOT  LAMPS  USEH)  IN  FACTORIES  TO  TELL  WHERE 
POWEai  HAS  FAILED 

light.  If  one  phase  of  the  service  is  cut  off,  two  sections 
of  the  lamps  will  burn,  but  not  at  full  brilliancy. 

By  the  use  of  such  lamps  it  is  possible  to  ascertain 
whether  the  trouble  is  in  the  factory  or  outside  of  the 
factory  and  whether  or  not  to  call  the  power  company. 

East  Berlin,  Conn.  H.  S.  Rich. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Attractive  Booklet  Tells  Consumers  of 
Company's  Aims  and  Achievements 

AN  INTERESTING  booklet  entitled  "The  Spirit  of 
L  the  Age"  has  been  recently  issued  by  the  Depew 
&  Lancaster  (N.  Y.)  Light,  Power  &  Conduit  Company 
to  inform  its  customers  of  the  scope  and  aims  of  the 
company.  A  brief 
description  is  given 
of  the  influence  of 
electric  service  upon 
the  development  of 
civilization  and  of 
the  conveniences  it 
now  affords.  Follow- 
ing this  is  a  story  of 
the  evolution  of  the 
company  since  it 
was  started  some 
twenty  years  ago  as 
a  small  plant  in  the 
rear  of  a  dry  goods 
store  to  light  the 
premises.  It  now 
supplies  service  to 
an  estimated  popula- 
tion of  75,000  in 
twenty-two  towns 
and  villages.  Numer- 
ous views  of  the  company's  property  and  its  facilities 
for  service  are  shown  in  the  booklet,  which  is  about  8 
in.  X  10  in.  in  size  and  carries  the  attractive  cover  shown 
in  the  accompanying  cut. 

E.  Feyler,  who  installed  the  original  plant,  is  now 
president-treasurer  of  the  Depew  &  Lancaster  Light, 
Power  &  Conduit  Company. 


THE  Spirit 

OF  THE  AGE 


AN  EFFECTIVE  MEDIUM 
OF  PUBLICITY 


Merchandising  in  Small  Communities 

IN  COMMUNITIES  which  are  too  small  to  warrant 
the  company  distributing  electric  service  main- 
taining an  office  the  Scioto  Valley  Traction  Company, 
Columbus,  Ohio,  makes  a  local  hardware  dealer  its  agent 
for  the  sale  of  electrical  merchandise  and  for  the  col- 
lection of  bills.  The  company  supplies  the  necessary 
stock,  advertises  the  merchandise  in  the  local  news- 
paper and  carries  the  time-payment  accounts.  The 
hardware  dealer  is  thus  relieved  of  investment,  adver- 
tising expense,  and  the  liability  of  carrying  accounts. 
The  line  of  electrical  merchandise  and  the  central- 
station  advertising  bring  people  to  the  store,  and  the 
central-station  company  pays  the  dealer  10  per  cent 
commission  on  all  the  electrical  merchandise  he  sells. 
When  the  merchant  also  acts  as  a  collection  agency  for 
the  company  he  is  allowed  5  per  cent  of  the  amount 
collected. 

The  company  first  tried  to  negotiate  with  electrical 


contractors  and  dealers,  but  they  expressed  dissatis- 
faction with  the  amount  of  the  commission,  did  not 
have  suitable  stores  in  which  to  display  appliances,  or 
preferred  to  push  the  sale  of  farm-lighting  plants  in 
competition  with  central  stations.  The  arrangement 
was  then  made  with  the  hardware  dealers  and  has 
been  found  very  satisfactory  in  communities  of  from 
250  to   1,200   inhabitants. 


Brooklyn  Utility  to  Have  Consumer 
and  Employee  on  Directorate 

STEPS  to  have  a  representative  of  the  public  and  an 
employee  of  the  company  on  its  board  of  directors 
are  being  taken  by  the  Kings  County  Lighting  Com- 
pany, a  utility  supplying  gas  in  a  southern  section  of 
Brooklyn,  N.  Y.,  having  a  population  of  approximately 
250,000.  This  action,  which  has  grown  out  of  a  long 
series  of  rate  hearings  whereby  the  company  was  suc- 
cessful in  obtaining  a  rate  for  service  which  would 
attract  new  capital  for  needed  extensions,  is  part  of  a 
program  laid  out  by  Ralph  Elsman,  president  of  the 
company,  for  a  better  understanding  with  consumers. 

In  order  that  the  company  could  adequately  serve  its 
customers  the  Public  Service  Commission  issued  an 
order  requiring  it  to  make  improvements  and  extensions 
costing  upward  of  $2,000,000,  these  improvements  rep- 
resenting expansion,  deferred  by  war  conditions  and 
the  rate  litigations.  Application  was  made  to  the  com- 
mission for  the  approval  of  $2,000,000  of  8  per  cent 
preferred  stock.  After  several  hearings  such  approval 
was  granted,  and  the  stock  is  now  being  offered  pri- 
marily to  consumers  and  residents  of  the  district  sup- 
plied by  the  company.  In  addition,  Mr.  Elsman  has 
announced  his  intention  of  having  on  the  board  of  direc- 
tors a  representive  of  the  consumers,  chosen  by  them- 
selves, and  a  representative  of  the  employees  of  the 
company.  He  has  also  invited  the  civic  associations 
and  local  newspapers  of  the  district  each  to  designate 
a  representative  to  serve  on  an  advisory  committee  to 
the  company  to  take  up  complaints  directly,  to  deter- 
mine on  a  method  whereby  a  director-representative  of 
the  consumers  may  be  chosen  and  to  suggest  any  other 
measures  that  the  company  may  adopt  that  will  be 
helpful  in  bringing  about  closer  co-operation  between 
the  company  and  its  community. 

In  proposing  this  arrangement  the  following  letter 
was  addressed  to  the  civic  bodies  and  newspapers  of 
the  section: 

To  Civic  Associations. — In  November,  1920,  when  I  ac- 
quired control  of  the  Kings  County  Lighting  Company,  I 
promised  that  the  facilities  would  be  enlarged,  the  plant 
capacity  increased,  the  quality  and  quantity  of  gas  in- 
creased, street  mains  and  house  services  laid  and  meters 
set.  Contracts  were  immediately  let.  The  plant  capacity 
has  now,  within  less  than  two  months,  been  increased  by 
over  2,000,000  cu.ft.  a  day,  so  that,  with  a  total  capacity  of 
11,000,000  cu.ft.  per  day,  the  plant  will  be  able  to  furnisii 
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every    one    this    winter    with    pas    of    a    good    quality    ami 
pressure. 

There  were  12  miles  of  mains  and  services  to  be  laid, 
and  70  per  cent  of  this  work  is  now  done.  Likewise,  the 
forces  of  the  company  began  setting  meters,  and  over  500 
applicants  for  meters  have  now  been  taken  care  of.  As  to 
the  improved  quality  of  gas,  I  am  sure  every  consumer  has 
noticed  the  very  great  improvement. 

Briefly,  between  $500,000  and  .ffiOO.OOO  has  thus  been  ex- 
pended in  two  months  to  improve  the  company's  property  and 
to  benefit  its  consumers.  Incidentally  such  improvements 
would  not  have  been  possible  if  the  company  had  not  been 
able  to  secure  a  higher  gas  rate. 

You  will  realize  that  getting  these  improvements  done  has 
occupied  very  fully  the  time  and  energies  of  the  officers  of 
the  company.  The  work  has  now  reached  the  point,  how- 
ever, where  I  want  to  take  up  additional  matters.  After 
the  new  rate  went  into  effect,  I  promised  the  improvements 
referred  to  above,  and  I  stated  that  I  intended  to  have  a 
representative  of  the  public  and  of  the  employees  on  the 
board  of  the  company. 


a  representative  to  serve  on  this  committee.  Yours  vei'y 
truly,  Ralph  Elsman,  President. 

In  addition  an  active  campaign,  of  which  two  typical 
advertisements  are  shown  here,  is  being  carried  on  in 
the  local  newspapers  and  Brooklyn  papers  of  general 
circulation  and  in  the  New  York  metropolitan  papers, 
setting  forth  the  policy  of  the  company,  the  advantages 
of  its  territory  for  residents  and  the  accomplishments 
possible  as  the  result  of  obtaining  an  adequate  rate. 
The  company  is  sending  two  or  three  pamphlets  to  each 
of  its  40,000  consumers  and  prints  a  statement  of  the 
purposes  of  the  company  on  the  back  of  its  gas  bills. 
It  also  places  a  sticker  on  the  front  of  the  gas  bills, 
the  text  of  which  is  changed  every  week.  The  company 
is  thus  endeavoring  to  bring  home  to  its  consumers  the 
direct  relationship  that  exists  between  an  adequate 
rate  that  pays  operating  expenses  and  a  reasonable 
return  and  the  expansion  of  a  territory  served. 

Associated  with  Mr.  Elsman  in  relation  to  the  com- 


Irs  A  Business  Fact- 

that  »he  Kings  County  Lighting  Company  has  been  operating  at 
a  loss  for  the  past  four  years.  The  war  held  back  new  construc- 
tion for'alJ  utilities,  and  for  nearly  four  years  litigation  also  held 
us  at  a  standstill.  In  the  meantime  Bstb  Beach,  Bay  RJage.  Ben- 
sonhiiTSt.  BoTOUgJi  Park,  Dykei  Heights.  Fort  Hamilton.  Home- 
wood.  Lefferts  Park.  Mapleton.  Midwood  and  Parkville  have 
suffered. 

Now  it  is  our  business  to  catch  up  with  these  conamunities. 
To  accomplish  this  we  are  straining  evcrj'  nerve  and  workmg 
three  shifts  night  and  day.  The  task  is  in  sight  of  completion, 
but  we  intend  not  only  to  catch  up,  but  to  anticipate  the  future 
growth  of  our  wonderful  section  of  the  city.  I  am  deterniined 
that,  through  mutual  cc^operation,  our  communities  of  tomorrow 
shall  find  the  Kings  County  Lighting  Cctnpany  ready  to  furnish 
prompt,  ef&cient,  dependable  service  to  the  public. 

For  this  we  askyourpatience,for  it  takes  time.  My  knowledge 
of  our  Company  and  my  belief  in  the  future  have  been  great 
enough  for  me.  within  the  last  month,  to  contract  for  a  million 
dollars'  worth  of  work  in  <>ur  plant  and  extensions.  This  should 
be  proof  of  my  belief  in  the  communities  served  byjhe  Company. 
their  people  and  their  futurt.    Our  interests  are  mutual. 


>M...t\oAAL>w<x»_>j 


Kings  County  Lighting  Co. 

BROOKLYN.  N.Y 


With  ari  Adequate  Cras  Hate  in  tjffect 

Kings  County  Lighting  Co.  has,  ;n  rn'o  months,  increased  its  daily 
p'ant  capacity  by  2,000,000  cubic  feet,  improved  the  quality  and 
efficiency  of  its  gas,  laid  several  miles  of  mains  and  services  and 
added  hundreds  of  new  consumers. 

The  Company  Is  inviting  civic  associations  of  its  district,  local 
v/eckly  papers  and  the  Brooklyn  daily  papers  of  general  circulation, 
each  to  name  a  representative  on  an  Advisoi7  Committee  which 
will; 

1.  Take  up  dirccthj  any  complaintB. 

2.  Advise  the  best  method  for  choosing  a  represeji- 
tative  of  the  consumers  to  be  one  of  the  Dirccton 
of  the  Company. 

3.  Advise  measures  whereby  the  company  may  aid 
in  the  prosperity  and  upuilding  of  the  communi- 
ties served  by  the  Company. 

The  Company  wants  every  consumer  to  know  all  the  facts  and 
:o  take  a  personal  interest  in  the  development  of  the  Company  and 
of  our  Communities.    Have  you  any  <|uestions? 


President 
Kings  County  Lighting  Co. 


^804  New  Ulr.Mch  Avenue. 
BrooklyiT,  N.  Y. 


TYPICAL  ADViHJTI  SEME  NTS  WHICH   ARE  GAINING  FRIENDS  FOR  THE  KINGS  COUNTY  LIGHTING  COMPANY 


I  have  not  yet  been  able  to  determine  the  best  method 
that  should  be  followed  in  the  selection  of  the  public  repre- 
sentative. At  the  same  time  I  realize  that,  hard  as  has 
been  the  work  of  the  contractors  and  the  officers  and  em- 
ployees of  the  company,  all  causes  of  complaint  have  not 
been  met.  Consequently,  may  I  suggest  that  an  advisory 
committee  be  formed,  made  up  of  representatives  of  the 
various  civic  organizations  of  the  district?  Such  a  com- 
mittee will  thus  be  able  to  take  up  directly  three  classes  of 
questions — first,  any  complaints  in  the  diff'erent  sections  of 
the  district;  second,  discussion  and  recommendation  of  a 
method  that  seems  most  satisfactory  to  all  for  the  selection 
of  a  representative  of  the  public  to  serve  as  a  director  of 
the  company;  third,  any  other  matters  whereby  the  company 
may  aid  in  the  prosperity  and  upbuilding  of  this  district. 

I  consider  that,  by  reason  of  its  natural  advantages  and 
of  the  four  rapid-transit  lines,  this  district  is  destined  to 
have,  by  comparison  with  any  other  part  of  Greater  New 
York,  a  greater  growth  and  a  resulting  prosperity  to  our 
property  owners,  builders,  storekeepers  and  public  generally. 

As  the  company  is  anxious  to  have  the  assistance  and 
advice  of  such  a  committee  at  the  earliest  moment,  may  1 
suggest  that  you,  as  president  of  your  association,  be  a 
member  of  such  committee  or  designate  a  representative? 
In  addition,  I  am  asking  the  weekly  papers  in  this  district 
and  the  Brooklyn  papers  of  general  circulation  each  to  name 


pany  is  Travis  H.  Whitney,  who  served  for  nine  years 
as  secretary  of  the  Public  Service  Commission  of  the 
First  District  of  New  York  and  three  years  as  a  com- 
missioner, the  last  five  months  of  which  he  was  chair- 
man of  the  commission. 


Pacific  Gas  &  Electric  Sells  $1,374,000 
Stock  in  Twenty-four  Days 

BETWEEN  Jan.  1  and  Jan.  24  the  Pacific  Gas  &  Elec- 
tric Company,  San  Francisco,  sold  $1,.374,000  of  its 
preferred  stock  to  its  consumers.  This  high  rate,  reach- 
ing an  average  of  $68,700  per  business  day,  has  been 
due  to  an  energetic  campaign  carried  on  since  July  1, 
1920,  during  which  time  a  total  of  $5,008,550  of  pre- 
ferred stock  was  sold  to  consumers  and  the  general 
public.  Since  the  company  first  undertook  the  sale  of 
.stock  locally  in  June,  1914,  a  grand  total  of  $19,810,050 
of  stock  has  been  sold,  placing  a  total  of  10,273  pre- 
ferred and  2,839  common  stockholders  on  the  books  as 
of  Dec.  9,  1920. 
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Real  OMiiers  of  Public  Utilities 

PUBLIC  utility  executives  and  managers  whose  com- 
panies are  largely  owned  by  out-of-town  investors 
are  frequently  faced  with  the  accusation  that  a  little 
coterie  of  New  York  financiers  control  the  property. 
The  Merchants'  Heat  &  Light  Company  of  Indianapolis 
answers  the  question  "Who  Owns  the  Public  Utilities?" 
in  an  interesting  and  effective  manner  as  follows: 

"Some  of  us — many  of  us,  in  fact — have  carried 
around  for  a  long  time  a  mistaken  idea  about  what  kind 
of  people  actually  own  the  public  utility  companies  which 
supply  gas,  electricity,  telephone,  street  railway  and 
interurban  service  to  millions  of  men,  women  and  chil- 
dren in  almost  every  part  of  the  United  States.  Those 
of  us  who  don't  know,  or  may  have  been  misinformed. 
are  inclined  to  have  and  nourish  the  idea  that  public 
utility  companies  are  owned  by  little  bands  of  capitalists, 
bankers,  and  wealthy  business  men,  with  here  and  there 
a  frantic  financier  or  a  gentleman  crook  thrown  in  to 
invent  ways  and  means  by  which  the  public  may  be 
defrauded  and  a  barrel  of  profit  produced  every  year, 
or  a  fancy  showing  made  upon  which  some  'sucker'  can 
be  induced  to  buy  the  property  at  several  times  its 
actual  cost  or  value.  Some  of  us  who  have  political 
aspirations  have  been  inclined  to  promote  and  encourage 
that  line  of  thought,  thinking  thereby  to  gain  public 
favor. 

Who  the  Real  Owners  Are 

"Well,  you  ask,  if  a  lot  of  us  are  laboring  under  a 
misunderstanding,  who  are  the  real  owners  of  the 
public  utilities  of  the  counti-y?  They  are  doctoirs, 
lawyers,  merchants,  teachers,  ministers,  clerks,  stenog- 
raphers, mechanics,  policemen,  firemen,  railroad  men, 
widows,  orphans,  and,  last  but  not  least,  many  elderly 
people  whose  period  of  activity  is  passed  and  who  have 
invested  a  pai-t  or  all  of  their  savings  in  the  bonds  and 
stocks  of  public  utility  companies.  They  are  the  kind 
of  people  who  live  next  door,  whom  you  meet  on  the 
street,  in  business  places,  in  churches,  in  theaters  and 
actually  rub  elbows  with  you  every  day  of  your  life.  Other 
investors  in  these  pi'operties  are  life  insurance  com- 
panies, fire  insurance  companies  and  savings  banks. 
Every  time  you  pay  an  insurance  premium  your  money 
goes  into  a  fund  which  must  be  invested  in  order  that 
the  company  may  earn  money  with  which  to  carry  on 
its  business  and  meet  the  obligation  in  your  policy 
when  it  falls  due.  The  savings  bank  pays  you  interest 
on  your  deposit.  In  order  to  do  this  and  meet  the 
operating  expenses  of  the  bank  your  money  must  be 
invested  and  made  to  produce  more  than  the  interest 
you  receive.  Insurance  companies  and  banks  own  and 
hold  large  amounts  of  the  bonds  of  public  utility  com- 
panies. 

"Every  man  or  woman  who  has  an  insurance  policy 
or  a  savings  bank  account  is,  therefore,  indirectly 
vitally  interested  in  having  the  public  service  com- 
panies of  the  country  carry  on  their  business  success- 
fully and  profitably. 

"The  public  utility  business  of  the  United  States  is 
a  truly  American  business — of  the  people,  by  the  people 
and  for  the  people — and  the  profits  (if  any)  are  shared 
by  the  people.  Were  it  not  for  the  money  which  has 
been  furnished  by  the  people  in  almost  every  walk  in 
life,  it  would  not  have  been  possible  for  active,  ener- 
getic men  to  build  the  public  utility  plants,  to  accom- 
plish what  has  been  done  for  the  comfort  and  convenience 


of  the  millions  of  people  served  daily  or  hourly  by  these 
companies.  Any  honorable  concern  is  entitled  to  con- 
duct its  business  on  a  profitable  basis  in  order  that  it 
may  render  satisfactory  service  to  its  customers  and 
pay  to  its  investors  a  fair  return  on  the  money  they 
have  invested  in  it.  The  public  utility  company  is  no 
exception."  

Bvllesby  Properties  Co-operate  in 
"National  Thrift  Week" 


Benjamin  Franklin  Would  Recommend 
Sound  Electrical  Investments 

FRANKLIN,  whose  birthday  January  17,  is  being  commemorated  by  Na- 
tional Thrift  Week,  was  one  of  a  few  men  who  founded  the  United  Stated 
of  America,    We  owe  him  the  deepest  jjmtitude 

You  win  recall  that  Franklm  foresaw  the  wonders  of  electricity  and  that 
he  was  a  great  advocate  of  personal  thrift 

InFVanklin'Btimeelectncity  and  thrift  could  not  be  linked  together  and 
made  to  work  hand  in  hand  for  the  comfort  and  happiness  of  men  and  women. 
Today  we  find  an  extraordinary  union  of  two  subjects  to  which  his  wisdom 
devoted  much  attention 

Who  can  doubt  that  this  great  pioneer  in  electricit>'.  if  alive  today  would 
advocate  thp  pcquirement  of  financial  independence  by  the  people,  by  their 
saving  and  investing  in  organizations  serving  mankind  with  an  ever-mcreas- 
'ng  snjpply  of  electrical  energy? 

All  wisdom  does  not  come  from  the  past,  but  when  the  words  and  deeds 
of  H  man  live  through  the  centuries,  his  advice  is  worth  heeding. 

Our  T^  Preferred  Stock  affords  an  ideal  opportunity  for  you  to  carry  out 
the  thrift  ideas  of  Franklin  and  to  further  develop  the  great  forces  of  elec- 
trical energ>'  which  his  investigations  helped  to  bring  to  us. 

Union  Light, Heat&Power  Co. 

610-612  N.  P.  Avenue— Fargo.  N.  D. 


Ask  for  our  illustrated,  descriptive  literature. 


ABOVE  is  reproduced  one  of  the  advertisements  used 
L  by  the  utility  properties  of  the  Standard  Gas  & 
Electric  Company  during  "National  Thrift  Week,"  Jan. 
17  to  22,  tying  this  movement  in  effectually  with  the 
customer  ownership  programs  of  the  Byllesby  com- 
panies. 

To  Instruct  Public  School  Students  in 
Rudiments  of  Utility  Operation 

EDUCATION  of  the  students  of  the  Jackson  (Mich.) 
public  schools  in  the  elementary  principles  of  electric 
power  generation  and  distribution  is  being  undertaken 
in  co-operation  with  the  Consumers'  Power  Company. 
Classes  will  visit  the  plants  of  the  company  from  time 
to  time  under  the  guidance  of  the  company's  instruc- 
tion department,  and  an  effort  will  be  made  to  give 
the  students  an  understanding  of  the  utility's  work 
in  such  respects  as  will  be  interesting  from  a  consumer's 
viewpoint. 

In  addition,  men  from  the  instruction  department 
will  address  the  students  at  the  schools  from  time  to 
time  and  demonstrations  of  the  workings  of  electric 
and  gas  meters  will  be  undertaken. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Alternating -Currevt  Generators  for  Ship  Propulsion. 
— E.  H.  Freiburghouse. — The  importance  of  reliability 
in  the  design  of  these  generators  is  brought  out  and 
some  description  follows  dealing  with  the  actual  design 
and  construction  of  alternators  for  such  service.  Great 
care  is  taken  to  watch  the  temperature  in  the  various 
parts  of  the  apparatus,  especially  since  there  is  such 
wide  variation  in  the  operation  of  the  machine  in  regard 
to  speed  and  excitation.  Fire-e.xtinguishing  apparatus 
is  provided  and  heating  coils  are  used  inside  the  machine 
in  order  to  prevent  condensation  of  moisture. — General 
Electric  Review,  February,  1921. 

High-Tension  Transformers  for  X-Ray  Work. — 
Russell  S.  Wright. — The  author  maintains  that  a  sat- 
isfactory classification  regarding  either  output  or  effi- 
ciency has  not  been  reached,  neither  has  any  effective 
means  been  found  for  rating  either  induction  coils  or 
the  closed  circuit  high-tension  transformer  in  terms 
of  their  value  to  the  radiologist.  The  author  empha- 
sizes the  necessity  for  co-operation  with  medical  experts 
in  the  design  of  this  apparatus. — Journal  Institution  of 
Electrical  Engineers  (London),  August,  1920. 

Phase  Compensation  for  Polyphase  Motors. — Val  A. 
Fynn. — This  article  is  a  continuation  of  a  series  which 
the  author  contributed  to  the  Electrical  World  in 
1913.  In  the  former  series  he  dealt  with  phase  control 
in  general  and  with  the  only  method  of  controlling  the 
power  factor  in  synchronous  motors  with  shunt  char- 
acteristics which  has,  he  says,  become  of  practical  value. 
In  this  article  he  considers  other  means  of  controlling 
the  phase  difference  in  non-synchronous  single-phase 
motors  and  then  passes  to  the  phase  control  of  non-syn- 
chronous polyphase  motors,  with  numerous  wiring  and 
vector  diagrams. — Journal  A.  I.  E.  E.,  January,  1921. 

Lamps  and  Lighting 

Recent  Developments  of  High-Current  Arcs,  with 
Special  Reference  to  Searchlights. — J.  Paley  Yorke. — 
This  paper  deals  principally  with  the  developments 
which  have  been  made  in  high-current  arcs  between 
plain  carbons  during  the  war  period  and  with  a  method 
of  comparing  the  relative  intensities  of  searchlight 
beams  at  working  ranges.  The  main  developrrlent  of 
the  high-current  arc  has  been  in  the  direction  of  in- 
creasing the  current  density  through  the  carbons  and 
across  the  arc  gap.  It  is  said  to  be  possible  to  run  plain 
carbons  smoothly  and  silently  at  a  current  density  up 
to  0.31  amp.  per  square  millimeter  of  area  of  the  posi- 
tive carbons  by  means  of  electromagnetic  control.  The 
effects  of  impregnating  carbons  in  so  far  as  they  apply 
to  searchlamps  are  also  described,  and  the  character- 
istics of  the  high-current  arc  are  briefly  touched  upon. 
— Journal  Institution  of  Electrical  Engineers  (London), 
August,  1920. 

Medical  Lighting,  Including  Hospitals  and  Dental 
Offices. — A.  L.  Powell  and  H.  H.  Allison. — Hospitals 
as  a  class  are  held  to  be  far  behind  other  types  of  build- 


ings in  the  matter  of  adequate  lighting.  Of  one  hundred 
hospitals  in  New  York  City  visited  only  two  were  pro- 
vided throughout  with  lighting  equipment  of  the  most 
modern  type.  Although  these  hospitals  were  equipped 
with  the  best  surgical  apparatus,  artificial  illumination 
had  received  practically  no  attention.  The  authors  take 
up  the  hospital  and  general  offices,  room  by  room,  to 
show  what  the  requirements  are  for  such  rooms  and  to 
suggest  suitable  apparatus. — Bulletin  L.  D.  121,  Edison 
Lamp  Works,  November,  1920. 

Generation,  Transmission  and  Distribution 

Studies  in  Tidal  Power — ///. — NoRMAN  Davey. — In 
this  number  of  the  series  the  utilization  of  the  gross 
power  available  is  considered,  as  are  the  limitations  and 
conditions  that  arise  in  the  use  of  waterwheels  in  the 
service.  Previous  articles  showed  methods  of  calculat- 
ing tidal  power.  An  outline  of  the  physiographic,  engi- 
neering, commercial,  industrial  and  economic  problems 
which  must  be  investigated  in  connection  with  tidal 
power  is  given.  It  is  said  that  a  good  case  may  be  made 
out  for  such  a  development  in  the  Severn  estuary. — 
London  Engineer,  Dec.  17,  1920. 

Voltage  Regulation  on  Long  Alternating-Current 
Lines. — Thielemans. — The  author  takes  as  his  starting 
point  the  old  theorem  saying  that  any  condition  of 
loading  in  an  electric  system  may  be  formed  by  super- 
posing the  corresponding  no-load  and  short-circuit  con- 
ditions. The  equation  system  of  a  transmission  line 
then  is  formed,  and  a  tripolar  diagram  is  derived,  which 
permits  a  rapid  determination  of  voltages  and  currents 
for  any  given  load  and  power  factor  of  load.  The 
diagram  is  used  for  a  study  of  voltage  regulation  by 
means  of  synchronous  condensers.  A  special  "compen- 
sated voltmeter"  is  used  in  another  system  of  voltage 
regulation.  This  voltmeter  is  installed  at  the  generat- 
ing station,  but  indicates  the  voltage  at  some  point  down 
the  line — for  instance,  at  the  receiving  station — and  by 
means  of  a  voltage  regulator  controls  the  generator 
excitation  so  as  to  maintain  a  constant  received  voltage. 
The  compensated  voltmeter,  in  order  to  give  the  desired 
indication,  is  connected  so  that  it  measures  the  vector 
sum  of  sending-end  voltage  plus  the  drop  across  a  cer- 
tain impedance  through  which  flows  a  current  propor- 
tional to  the  sending-end  current.  It  is  easy  to  show, 
by  means  of  the  system  equations,  how  the  voltmeter 
should  be  calibrated  in  order  to  show  received  voltage 
and  what  value  the  compensating  impedance  should 
have.  The  best  regulating  system  seems  to  be  one  where 
an  undercompensated  voltmeter,  controlling  the  gener- 
ator excitation,  is  combined  with  a  constant-voltage 
synchronous-condenser  regulator  at  the  receiving  end. 
The  effect  upon  voltage  regulation  of  the  terminal  trans- 
formers is  discussed.  The  article  includes  some  rather 
complete  three-phase  voltage  regulation  diagrams,  which 
refer  to  lines  of  450,  500,  1,000  and  1,500  km.  length  at 
50  cycles. — Revue  Generate  de  I'Electricite,  Sept.  25, 
Oct.  2,  9  and  16,  1920. 
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Preservative  Treatment  oj  Wood  Poles — R.  V. 
ACHATZ. — A  survey  of  the  State  of  Indiana  was  made 
and  showed  that  a  considerable  proportion  of  the  poles 
erected  at  the  present  time  are  receiving  some  kind  of 
treatment.  The  most  commonly  used  preservatives  are 
derivatives  of  coal  tar.  Dead  oil  of  coal  tar  or  creosote 
oil  and  the  higher  boiling  oils  known  as  carbolineums 
are  the  most  satisfactory  preservatives.  The  commonly 
used  treatments  in  Indiana  are  the  brush  treatment  and 
the  open-tank  treatments,  either  by  dipping  or  by  the 
hot  and  cold  process.  A  study  of  the  economic  side  of 
pole  preservation  shows  that  under  average  conditions 
an  increase  in  life  of  about  two  years  will  justify  brush 
treatment,  about  three  and  one-half  years  will  justify 
the  open-tank  dipping  treatment  in  hot  creosote,  and 
about  seven  and  one-ha'.f  years  the  hot-and-cold-bath 
open-tank  treatment.  It  is  also  said  to  be  possible  ta 
increase  the  life  of  poles  already  in  service  to  some 
extent  by  reinforcement  and  treatment  after  setting. 
Specifications  adopted  by  various  bodies  for  the  pur- 
chase of  preservatives  and  specifications  for  the  applica- 
tion of  the  treatments  recommended  are  included  in  the 
appendices  of  the  paper. — Circular  No.  2,  Engineering 
Experiment  Station,  Purdue  University,  June,  1920. 

Hydro-Electric  Power  in  Norway. — W.  E.  Williams. — 
The  latest  available  data,  as  summarized  in  this  article, 
indicate  that  the  total  available  power  of  southern 
Norway  is  9,531.000  hp.,  of  which  1,250.000  hp.  is  already 
utilized  or  in  course  of  development.  Water-power  sites 
are  said  to  be  economically  available  if  the  cost  of  pro- 
duction does  not  exceed  £25  per  horsepower  (pre-war 
conditions)  and  the  horsepower  is  greater  than  1,000. 
The  location  of  the  principal  falls  already  developed  at 
least  in  part  and  data  concerning  them  are  given  in  the 
following  table: 


Fall 

Hp. 

Hp. 

in 

Avail- 

Devel- 

tse to  Whicfi  Power  Ls 

Name  of  Station 

Feet 

able 

oped 

Put 

Rjukan  I 

130 

136.000 

135.000 

Xitrate  produetion 

Rjukan  II 

830 

122.000 

122.000 

Nitrate  produetion 

Tys-ie  (Odda) . 

1.260 

150.000 

125.000 

Carbide,  eyananiide.  etc. 

Olommen  F.'dl^: 

Morkfos 

6o 

70.000 

44.000 

Kykpelsnio 

62 

66,000 

42.000 

Vamma 

87 

03.000 

58.000 

N'itrate  and  general  s\i]>- 
ply 

Sarpsfos 

66 

70.000 

44.000 

(.'ellulose  lactone*  and 
carbide 

Notodden  (three  falls) . . 

305 

72.000 

60.000 

Nitrate  and  carbide 

Boilesfos(Arendal)    .     - 

200 

31.200 

31.200 

Bielvo(Aah-ik) 

2,900 

43.000 

43.000 

Town  .supply  and  carbid-- 

Samnanger   

30.000 

30.000 

Town  -supply 

V'igelanfos.    ,    . 

io 

14,400 

14.400 

Aluminum 

In  course  of  developnipiit 

Mattre 

■Jb.OOO 

74,000 

Tyin  (Aardal) 

3.500 

80.000 

80.000 

Austdola 

43.000 

43.000 

Lilledal 

2.600 

11.700 

11.700 

Aura .     . 

2.600 

156  000 

142.000 

Further  details  of  the  principal  installations  shown  in 
the  table  are  given  in  the  original  article. — Beama, 
November,  1920. 

The  Distribution  uf  Electricity. — W.  B.  Woodhouse. 
— Dealing  with  the  distribution  of  electrical  energy  in 
broad  measure  the  author's  conclusions  may  be  sum- 
marized as  follows:  (1)  Three  or  more  pressure  sys- 
tems are  necessary  for  economy  (a)  for  detail  distribu- 
tion, (b)  for  power  purposes,  and  (c)  for  transmission 
or  tie-line  purposes.  (2)  The  detail  distribution  pres- 
sure is  fixed  at  a  single-phase  pressure  of  from  200  volts 
to  250  volts.  (3)  The  size  of  the  distributing  substa- 
tions is  determined  by  the  density  of  load  and  the  size 
of  power  users'  installations.  (4)  The  distance  between 
these  substations  depends  primaril.v  on  the  distribution 


pressure.  (5)  The  main  distribution  pressure  is  deter- 
mined by  the  number  of  substations  in  the  area,  the 
total  load  and  the  economical  balance  between  expendi- 
ture on  mains  and  substations.  In  industrial  areas  a 
pressure  of  10,000  volts  appears  economical.  (6)  The 
extent  of  each  power  distribution  network  may  be  re- 
duced with  economy  as  the  load  develops  and  the  size  of 
substations  increases.  (7)  The  transmission  pressure 
is  primarily  determined  by  a  consideration  of  pressure 
drop  and  total  power.  No  advant^age  is  gained  by 
exceeding  a  minimum  fixed  to  meet  uemands  anticipated 
to  arise  in  a  period  determined  by  the  rate  of  growth  of 
load.  (8)  Main  substations  are  determined  in  number 
by  the  load  on  the  power  distribution  networks,  the 
pressure  distribution  and  the  number  of  generating 
stations. — London  Electrician,  Dec.  3.  1920. 

Traction 

Advantagefi  of  Automatic  Railway  Substations. — 
Charles  H.  Jones. — The  advantages  of  automatic  over 
manually  operated  substations,  according  to  experience 
on  the  North  Shore  &  Milwaukee  Railroad,  are  as  fol- 
lows: (1)  Reduction  in  cost  of  substation  operating 
labor;  (2)  reduction  in  power  loss  due  to  elimination 
of  idle  running  time;  (3)  reduction  in  the  size  and 
length  of  feeders  due  to  the  increase  in  number  of  sub- 
stations; (4)  the  alleviation  of  the  electrolysis  trouble 
in  cities;  (5)  a  substantial  saving  in  substation  build- 
ing costs,  and  (6)  increase  in  load  factor  on  various 
machines. — Electric  Raihvay  Journal,  Jan.  22,  1921. 

Snow-Fighting  Methods. — E.  Sears. — Snows  of  mod- 
erate depth — 4  ft.  to  5  ft.  (  1.2  m.  to  1.5  m.)  can  easily 
be  cleared  by  the  wedge-type  snowplow,  but  for  deeper 
snows  rotary  plows  are  necessary.  The  performance  of 
the  electric  locomotive  is  much  more  satisfactory  than 
the  steam  locomotive,  for  the  reason  that  it  does  not 
freeze. — Electrical  Journal,  January,  1921. 

Installations.  Systems  and  Appliances 

Effect  of  Shunted  Resistance,  or  Ping  Leakage,  on 
Sparking  Performance  of  Electrical  Ignition  System. — 
G.  E.  Bairsto. — A  series  of  tests  were  made  to  deter- 
mine   the    effect    of    shunted    resistance    on    the    spark 

voltage  of  most 
of  the  leading 
types  of  electri- 
cal ignition  J5.vs- 
tems.  One  of  the 
limitations  im- 
posed on  an  elec- 
t  r  i  c  a  1  ignition 
system  by  the 
e:igine  is  that 
after  a  spark 
plug  has  run  for 
some  time  it  be- 
comes a  fairly 
good  electrical 
conductor,  owing 
t  o  deposits  o  f 
carbonized  oil  on 
the  surface.  Al- 
though the  rela- 
tion between  the  spark  voltage  and  air  pressure  is  not 
quite  the  same  for  all  types  of  ignition  systems  and 
various  magnitudes  of  leak,  the  curve  shows  a  means 
for  various  systems  and  leaks,  giving  a  typical  relation. 
— London  Electrician,  Dec.  10,  1920. 


\/ 

/■■' 

/ 

/ 

/ 

/ 

/' 

|,8pOO 

/ 

/ 

/ 

^  6/>O0 

/ 

/ 

1 

/ 

/ 

£^00 

. 

f 

/ 

/ 

>  20  40  6o  80  100 

Air  pressure— lbs.  per  sq.in. (absolute) 

DEPENDENCE  OF  SPARK  VOLTAGE 
ON  AIR  PRESSURE 


•News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  ■  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


N.  E.  L.  A.  Convention  to  Be  Held 
in  Chicago,  May  31  to  June  3 

ANNOUNCEMENT  was  made  this  week  that  the 
jt\  forty-fourth  annual  convention  of  the  National 
Electric  Light  Association  will  be  held  in  Chicago 
at  the  new  Drake  Hotel,  May  31  to  June  3,  inclusive. 
While  Hot  Springs,  Ark.,  had  frequently  been  mentioned 
in  connection  with  this  year's  convention,  it  was  believed 
by  President  Martin  J.  InsuU  and  the  e.xecutive  com- 
mittee that  because  of  the  conditions  attendant  upon 
the  reconstruction  period  it  would  be  absolutely  essen- 
tial this  year  to  hold  the  convention  in  a  central  place 
easily  accessible  from  all  parts  of  the  country,  and 
that  geographically  and  from  the  point  of  view  of  trans- 
portation Chicago  was  the  logical  meeting  place. 

The  Drake  Hotel  is  at  Lake  Shore  Drive  and  North 
Michigan  Avenue,  formerly  called  Lincoln  Parkway.  It 
is  reputed  to  be  the  most  modern  hotel  in  the  United 
States  in  every  particular,  and  the  N.  E.  L.  A.  conven- 
tion will  be  the  first  to  be  held  in  the  hotel  following 
its  completion.  Further  details  of  the  convention  plans 
will  be  announced  later.  It  is  expected  that  many  im- 
portant reports  and  papers  will  be  presented,  and  men 
of  national  prominence  will  deliver  addresses  at  the 
general  sessions. 

Favorable  Money  Rates  to  Rule  for 
Well-Known  Companies 

THE  flood  of  new  financing  has  been  loosed  and 
millions  in  new  securities  are  coming  on  the  market. 
Other  millions  are  scheduled.  During  the  current  week 
the  investors  had  about  $150,000,000  offered  to  them. 
These  securities  are  coming  from  every  direction — 
industrial,  municipal,  state,  railroad,  utility,  oil,  mining 
and  foreign  issues  all  forming  part.  For  the  most  part 
the  securities  offered  are  long  term.  Six,  61  and  7  per 
cents  predominate,  and  issues  of  large  nationally  known 
properties  are  sold  very  close  to  par.  The  investment 
demand  is  still  strong  for  issues  of  well-known  com- 
panies. For  issues  of  less  well-known  companies  there 
is  no  demand,  and  salesmen  have  to  go  out  and  find  the 
investor. 

Such  a  situation  has  a  very  marked  effect  on  electric 
light  and  power  financing.  Where  well-known  corpora- 
tions pay  a  margin  of  four  to  six  points  to  bankers  and 
underwriters  for  disposing  of  an  issue,  less  well-known 
companies  will  have  to  pay  more.  There  are  indications 
that,  although  the  money  market  is  easier  in  some  ways, 
only  the  well-known  companies  will  be  able  to  obtain 
substantial  reductions  in  the  price  of  money.  There  is 
more  money  available  for  investment  than  there  has 
been  for  two  or  three  years,  but  there  is  more  competi- 
tion for  that  money. 

Utilities  without  a  national  reputation  and  known  only 
locally  will  undoubtedly  find  the  best  results  this  vear 


in  local  financing.  The  large  financial  interests  are  not 
attracted  by  any  except  the  best-known  names,  and  there 
are  reasons  to  believe  that  they  will  not  engage  in  pro- 
moting little-known  companies  except  at  a  margin  of 
profit  that  is  prohibitive. 


New  York  to  Test  Waler-Power 

Act  in  Courts 

ytUTHORITY  to  test  the  constitutionality  of  the 
Ix. Federal  water-power  act  before  the  courts  was 
given  to  the  Attorney-General  of  New  York  State  by 
the  State  Legislature  in  a  resolution  passed  on  Mon- 
day. Action  will  be  brought  to  restrain  the  Federal 
Power  Commission  from  exerting  authority  over  power 
rights  on  New  York  boundary  streams.  This  authority 
the  state  claims  as  its  own. 


New  York  State  Will  Require  3,500,000 
Additional  Hp.  by  1930 

A  CONSERVATIVE  estimate  shows  that  the  State  of 
New  York  and  the  metropolitan  district,  which  in- 
cludes districts  in  New  Jersey,  will  require  an  addi- 
tional 3,500,000  hp.  by  1930,  according  to  a  statement 
made  by  W.  B.  Parsons  in  his  paper  on  "Heat,  Light 
and  Power  for  the  Metropolitan  District  of  New  York," 
read  before  the  American  Society  of  Civil  Engineers  at 
New  York  on  Wednesday  evening  of  this  week.  The 
undeveloped  water-power  resources  of  the  state  prac- 
tically available  cannot  be  placed  at  more  than  1,500,000 
hp.,  so  it  is  obvious  that  much  of  the  power  develop- 
ment that  can  be  expected  in  the  near  future  will  be 
of  the  steam-electric  type. 

The  problem  of  power  development  thus  comes  down 
to  the  utilization  of  the  water-power  resources  to  the 
fullest  extent  possible,  Mr.  Parsons  said,  and  the  trans- 
mission of  such  energy  to  the  market  centers  of  the 
state,  including  the  metropolitan  district. 

The  serious  and  widely  extended  differences  in  fre- 
quency constitute  a  big  obstacle  to  serving  a  number 
of  systems  from  a  transmission  line  running  through  the 
state  from  the  various  developable  water  powers.  There 
is  now  an  installed  horsepower  of  700,000  at  60  cycles, 
150,000  at  40  cycles  and  i, 9.50,000  at  25  cycles  in  the 
State  of  New  York.  In  New  York  City  280,000  hp.  is 
installed  at  60  cycles,  while  the  25-cycle  installations 
amount  to  1,450,000  hp.  In  that  portion  of  New  Jersey 
included  within  the  metropolitan  area  there  is  250,000 
hp.  installed  using  60-cycle  current  and  60,000  hp.  using 
25-cycle  current. 

It  is  on  the  metropolitan  district  that  the  burden  of 
furnishing  new  installations  will  fall.  Of  the  estimated 
6,700,000  installed  horsepower  that  should  be  in  exist- 
ence in  1931,  4,500,000  hp.  will  be  found  within  a  dis- 
tance of  30  miles  from  the  center  of  this  district.     The 


386 


February  12,  1921 


ELECTRICAL     WORLD 


387 


hydro-electric  transmission  lines  to  the  metropolitan  dis- 
trict, varying  in  length  from  100  miles,  as  would  be  the 
case  from  the  Delaware  River,  to  250  miles  from  the 
Adirondack  and  more  than  350  miles  from  the  St. 
Lawrence  and  Niagara,  present  to  the  manager  in  the 
metropolitan  district  worries  as  well  as  advantages. 

Great  as  are  the  potential  water-power  resources  of 
New  York,  two  things  are  obvious:  (1)  The  amount  is 
not  in  excess  of  actual  requirements;  (2)  the  objections 
to  long-distance  transmission  will  prevent  the  bringing 
of  the  whole  of  the  supply  to  the  metropolitan  district 
from  northern  points.  Here  the  demands  for  service 
are  more  exacting  than  in  any  other  part  of  the  state, 
and  interruptions  of  service  cannot  be  tolerated.  To  this 
end  the  distributing  companies  have  assumed  the  burden 
of  placing  all  their  transmission  lines  underground. 

Mr.  Parsons  pointed  out  that  the  water-power  re- 
sources of  New  York  could  he  developed  along  four  dif- 
ferent lines — first,  the  development  of  additional  power 
at  Niagara  Falls;  secondly,  the  St.  Lawrence  River 
development;  third,  the  Delaware  River,  and,  fourth, 
the  streams  lying  wholly  within  the  state. 

Water  Power  Possibilities 

The  Niagara  River  has  substantially  5,000,000  hp., 
which  could  be  developed,  but  public  sentiment  would 
not  permit  this  expensive  utilization.  The  St.  Lawrence 
River  offers  500,000  hp.  or  600,000  hp.  along  the  New 
York  boundary,  or  taking  the  whole  river  between  Lake 
Ontario  and  Montreal  perhaps  5,000,000  hp.  Of  the 
Niagara's  power  one-half  would  belong  to  Canada,  and 
of  the  St.  Lawrence  power  a  certain  amount,  as  will  be 
fixed  by  international  negotiations.  The  Delaware  River 
probably  would  develop  about  350,000  hp.,  of  which 
200,000  hp.  might  be  secured  by  the  State  of  New  York. 
However,  the  State  Conservation  Commission  claims 
but  40,000  hp.  as  being  capable  of  development  within 
the  boundaries  of  New  York  State.  In  the  streams 
lying  wholly  within  the  state  there  is  a  possible  develop- 
ment of  1,000,000  hp. 

Among  the  persons  who  discussed  Colonel  Parsons' 
paper  were  Farley  Osgood,  vice-president  of  the  Public 
Service  Electric  Company  of  New  Jersey ;  John  \V.  Lieb. 
vice-president  of  the  New  Yoi'k  Edison  Company;  F.  W. 
Smith,  vice-president  of  the  United  Electric  Light  & 
Power  Company;  George  Otis  Smith,  director  U.  S. 
Geological  Survey,  and  W.  S.  Murray  of  the  Super- 
Power  Survej'. 

While  Mr,  Lieb  classified  the  paper  as  an  admirable 
survey,  he  expressed  a  doubt  whether  interconnection  of 
electric  systems  in  the  Northeast  Atlantic  States  will 
ever  raise  the  load  factor  of  the  larger  power  plants 
appreciably,  since  the  diversity  factor  of  interconnected 
systems  cannot  be  much  greater  than  that  of  a  large 
constituent  like  New  York  unless  the  load  characteristics 
are  entirely  different.  To  assure  reliable  service  Mr. 
Lieb  contended  that  battery  standby  will  always  be 
necessary  in  New  York  and  that  any  trunk  line  trans- 
mission should  be  of  the  most  reliable  double-circuit  con- 
struction. Economies  can  be  effected  through  inter- 
connecting isolated  plants  and  central  stations,  but 
several  practical  obstacles  stand  in  the  way.  One  of 
the  best  ways  to  increase  load  factor  and  hence 
economy,  he  said,  is  to  develop  battery  charging  loads. 

F.  W.  Smith  discussed  the  practicability  of  water 
power  utilization  in  New  York  State  and  the  possibili- 
ties of  financing,  referring  particularly  to  objectionable 
features  of  water  power  regulations. 


Federal  Power  Cominission 
Appropriations 

THE  Senate  has  added  the  following  amendment  to 
the  Federal  Power  Commission's  item  in  the  sundry 
civil  bill:  "For  executive  secretaiy,  $5,000;  chief  clerk, 
$3,000;  chief  accountant,  $3,000;  accountant,  $2,500; 
two  assistant  attorneys,  at  $2,500  each;  clerks — one 
$1,400,  one  $1,200;  civil  engineers — one  $2,400,  one 
$2,100;  hydraulic  engineer,  $2,400;  electrical  engineer, 
$2,400;  mechanical  engineer,  $2,400;  draftsmen — one 
$2,000,  one  $1,500;  in  all,  $36,300." 

The  appropriation  approved  by  the  House  of  Repre- 
sentatives was  in  turn  reduced  to  $80,000. 


Southern  California  Edison  Company 
Increases  Dividends 

AN  EXTRA  dividend  of  $1  per  share  of  common 
Ix.  stock  in  addition  to  the  usual  quarterly  dividend 
of  $1.75  has  been  declared  by  the  Southern  California 
Edison  Company.  This  brings  the  common-stock  rate 
up  to  8  per  cent  and  also  will  automatically  cause  the 
preferred-stock  dividend  rates  to  be  increased  to  8  per 
cent,  as  preferred  stock  participates  with  the  common 
above  5  per  cent. 

This  extra  dividend,  it  is  stated,  is  in  a  way  a  step 
toward  the  new  "reward  for  efficiency"  policy  of  the 
company,  which  has  pending  before  the  California  Rail- 
road Commission  an  application  for  authority  to  divide 
between  the  stockholders,  the  consumers  and  the  employ- 
ees those  earnings  which  are  due  to  increased  efficiency 
in  design  and  operation.  In  the  month  of  January  an 
order  was  handed  down  by  the  commissicui  reducing 
the  surcharges  collected  by  the  company  from  27  per 
cent  to  20  per  cent,  thei-eby  granting  the  consumers 
a  share  in  the  results  of  greater  economy. 


Sees  Solution  of  Trucking  Problem 
in  Use  of  Electric  Vehicle 

TRUCKING  problems  in  the  metropolitan  district  of 
New  York  and  the  part  which  the  electric  vehicle 
will  play  in  their  solution  were  discussed  at  the  three 
hundred  and  eighty-ninth  meeting  of  the  New  York 
Electrical  Society  on  Wednesday  evening,  Feb.  9. 
William  H.  Onken,  Jr.,  editor  of  the  Electrical  World, 
speaking  for  James  H.  McGraw,  president  of  the 
McGraw-Hill  Company,  on  "The  Electric  Vehicle  for 
City  Delivery,"  brought  out  the  fact  that  much  time 
and  money  could  be  saved  in  handling  freight  at  steam- 
ship piers  and  railroad  terminals  by  the  use  of  electric 
trucks.  Deliveries  of  coal  on  short  hauls  can  be  made 
by  these  trucks  at  a  cost  approximately  60  per  cent  less 
than  that  of  gasoline-driven  trucks.  The  same  saving 
holds  true  of  the  average  of  all  other  city  deliveries. 

The  field  for  the  electric  truck  has  scarcely  been 
touched,  declared  Arthur  Williams,  in  discussing  the 
"Electrotechnical  Aspect  of  City  Trucking."  The  amount 
of  money  paid  out  in  the  United  States  for  secondarj- 
transportation,  to  which  the  electric  truck  is  particularly 
adapted,  he  stated  is  sixteen  times  that  of  the  country's 
total  freight  bill.  Use  of  the  electric  truck  to  speed  up 
the  handling  of  commodities  in  congested  city  terminals 
and  streets  would  effect  an  enormous  saving. 

J.  J.  Riordan,  president  of  the  United  States  Trucking 
Corporation,  in  describing  the  "Trucking  Problem  of 
New  York,"  said  electric  industrial  and  commercial 
trucks  would  be  the  means  of  relieving  traflic  congestion. 
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Edison  Pioneers  Hold  Annnal  Gathering 
at  Inventor's  Home 

BY  INVITATION  of  Mrs.  Thomas  Alva  Kdison  the 
Edison  Pioneers  met  yesterday  in  celebration  of 
Edison's  seventy-fourth  birthday  at  "Olenmont," 
Llewellyn  Park,  West  Orange,  N.  J.,  the  inventor's  home. 
This  gathering  took  the  place  of  the  annual  luncheon 
of  the  organization.  A  meeting  took  place,  immediately 
after  the  arrival  of  the  members,  in  a  room  placed  at 
their  disposal  by  Mrs.  Edison,  who  served  a  buffet 
luncheon  to  them  and  the  members  of  their  families  who 
accompanied  them.  A  reception  and  special  exercises 
followed.  William  J.  Hammer  is  the  president  of  the 
Edison  Pioneers  and  T.  Commerford  Martin  was  chair- 
man of  the  reception  committee. 


Kansas  Would  Separate  Utility  Regulation 
from  Industrial  Court 

GOVERNOR  ALLEN  has  recommended  in  a  special 
message  to  the  Kan.sas  Legislature  this  week  tak- 
ing public  utilities  from  the  jurisdiction  of  the  Court 
of  Industrial  Relations  and  creating  a  new  utilities 
commission.  A  bill  to  that  effect  has  been  introduced 
into  the  Kansas  Legislature.  It  contains  a  provision 
that  in  utility  matters  where  labor  is  interested  the 
judges  of  both  courts  shall  sit.  The  effect  of  this 
provision,  is  is  said,  would  be  that  in  most  of  the  really 
important  utility  cases  the  two  courts  would  join,  but 
the  industrial  court  would  be  relieved  of  considering 
a  multitude  of  small  utility  matters. 


To  Take  Power  of  Removal  of  Utility 
Board  from  New  Jersey  Governor 

THE  New  Jersey  State  Senate  has  passed  a  bill 
creating  a  state  public  utility  commission  of  three 
members  in  place  of  the  board  of  five  members  now 
authorized  and  extending  the  term  of  the  commis- 
sioners to  six  years,  with  annual  salary  increased  to 
$12,000  a  year  for  each  commissioner.  The  bill  elimi- 
nates the  feature  of  the  existing  law  giving  the 
Governor  the  power  of  removal  for  neglect  of  duty  or 
mi.sconduct  and  sub.stitutes  therefor  trial  by  impeach- 
ment. The  new  measure  has  been  sent  to  the  House, 
where  it  seems  likely  of  early  passage.  The  proposed 
law  is  an  aftermath  of  the  controversy,  still  pending, 
between  Governor  Edwards  and  the  present  utility 
board,  which  officially  has  been  removed  from  office, 
but  pending  decision  by  the  Court  of  Appeals  con- 
tinues to  function. 


West  Virginia  Commission  Being 
Officially  Investigated 

BILLS  have  been  introduced  into  the  West  Virginia 
Legislature  to  abolish  the  Public  Service  Commis- 
.sion  of  the  state.  These  bills  have  grown  out  of  public 
dissatisfaction  with  increases  allowed  public  utilities, 
especially  the  gas  companies.  No  action  has  been  taken 
on  any  of  these  bills,  but  on  the  insistence  of  the  com- 
mission that  its  official  acts  be  reviewed  a  committee  has 
been  named  by  the  Legislature  to  inquire  into  the 
manner  in  which  the  commission  has  discharged  its 
duties. 

In  addition  to  the  bill  to  abolish  the  Public  Service 
Commission  measures  have  been  introduced  providing 


for  the  transfer  of  its  activities  to  other  bodies  already 
in  existence.  However,  it  is  regarded  as  being 
extremely  doubtful  whether  favorable  action  will  be 
taken  upon  any  of  these  bills  in  the  form  in  which  they 
are  introduced. 

Indiana  Engineers  Support  Utility 
Commission 

THE  abolition  of  the  Indiana  Public  Service  Com- 
mission and  the  re-establishment  of  the  utility  serv- 
ice rates  in  effect  in  1913,  as  proposed  in  Hou.se  Bill  No. 
75  in  the  Indiana  Legislature,  would  be  an  act  of  eco- 
nomic retrogression  which  would  entail  loss  and  incon- 
venience to  the  people  of  the  state  and  would  throw  a 
great  many  of  the  public  utility  companies  into  bank- 
ruptcy, was  the  sense  of  resolutions  opposing  the  bill 
and  pas.sed  by  the  Indianapolis-La  Fayette  Section  of  the 
American  Institute  of  Electrical  Engineers,  the  Indian- 
apolis Chapter  of  the  American  Society  of  Mechanical 
Engineers  and  by  the  Indiana  Engineering  Society  dur- 
ing the  course  of  the  forty-first  annual  convention  of 
the  Indiana  Engineering  Society  in  Indianapolis  a 
short  time  ago. 

California  Commission  Investigation  Aims 
to  Restore  Public  Confidence 

EMPHATIC  declaratioi.  has  been  given  by  State 
Senator  John  M.  Inman,  chairman  of  the  legislative 
committee  that  is  investigating  the  workings  of  the 
California  Railroad  Commission,  that  there  exists  no 
thought  of  attack  on  the  integrity  of  the  commission. 
It  is  the  purpose  of  the  committee,  Mr.  Inman  said,  to 
get  the  commission  and  the  people  into  closM^  contact 
and  "to  bring  to  the  people  the  confidence  in  this  great 
body  which  it  once  had." 

The  occasion  for  this  assurance  was  a  hearing  in  San 
Francisco  at  which  John  J.  Daily,  assi.stant  city  attorney, 
asserted  that  the  abolition  of  the  commission  would  be 
a  calamity  and  "the  biggest  crime  ever  attempted  in 
the  State." 

Governor  Small  Appoints  New  Utility 
Commission  for  Illinois 

SUSPENSE  concerning  the  Illinois  Public  Utilities 
Commission  situation  was  relieved  by  the  announce- 
ment on  Thursday  of  last  week  that  Governor  Small 
had  appointed  a  new  commission.  The  appointments  are 
as  follows:  Chairman,  Frank  L.  Smith,  Dwight,  111., 
retiring  Congressman  from  the  Bloomington  district; 
Cicero  J.  Lindley,  Gi-eenville,  a  member  of  the  Railroad 
and  Warehouse  Commission  during  the  Tanner  adminis- 
tration;  Patrick  H.  Moynihan,  South  Chicago;  Hal  W. 
Trovillion,  Herrin,  and  James  F.  Sullivan,  Chicago.  The 
old  members  of  the  commission  still  remaining  will 
retire.  It  is  rumored  that  there  is  considerable  ques- 
tion  whether  Mr.  Smith  will   accept  the  appointment. 


United  Engineering  Society  Elect  Officers 

AT  THE  annual  meeting  of  the  board  of  trustees  of 
l\  the  United  Engineering  Society  Jan.  27  the  follow- 
ing officers  were  elected  for  the  ensuing  year:  President, 
J.  Vipond  Davies;  first  vice-president,  Calvert  Town- 
ley;  second  vice-president.  W.  L.  Saunders;  secretary, 
Alfred  D.  Flinn;  treasurer,  Joseph  Struthers;  assistant 
treasurer,  George  H.  Pegram. 
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European  Market  Will  Grow  with  Power 
Development,  Says  F.  L.  Driver 

DEVELOPMENT  of  the  European  market  for  elec- 
trical merchandise,  including  labor-saving  devices, 
must  naturally  follow  the  greater  extension  of  electric 
service,  especially  that  derived  from  natural  resources, 
according  to  Frank  L.  Driver,  president  of  the  Driver- 
Harris  Company.  Mr.  Driver  spent  four  months  in 
Europe  last  spring,  and  upon  his  return  to  this  country 
on  Jan.  20  after  spending  a  further  period  of  two 
months  abroad  in  the  direction  of  his  company's  two 
manufacturing  subsidiaries,  one  in  England  and  the 
other  in  France,  he  was  asked  by  the  Electrical  World 
to  outline  his  impressions  of  the  fundamental  economic 
conditions  of  Europe  with  especial  reference  to  the 
socket-device  market. 

"Demand  for  labor-saving  devices  in  Europe  is  grow- 
ing," said  Mr.  Driver,  "but  not  so  fast  as  in  the  United 
States.  There  is  not  the  variety  of  devices  there  that 
exists  here,  nor  is  there  so  much  duplication  of  lines. 
The  greatest  use  will  undoubtedly  come  from  those 
countries  having  abundant  natural  power  resources, 
such  as  Switzerland  and  Italy.  In  England,  where  the 
average  home  does  not  now  have  electric  service,  devel- 
opment of  the  socket-device  market  must  be  slow,  but  it 
will  follow  the  greater  use  of  electricity  which  will  come 
as  the  nation's  power  facilities  are  increased. 

Demand  for  Popular-Priced  Devices 

"European  requirements  call  for  a  sturdy  utility  de- 
vice to  sell  at  a  popular  price  to  compete  with  similar 
lines  made  locally  in  a  rather  crude  fa.shion.  Trim- 
mings, which  add  an  element  of  price,  are  looked  upon 
in  Europe  as  luxuries.  Furthermore,  the  average 
European,  because  of  taxes  and  other  onerous  living 
conditions,  has  become  more  thrifty  than  ever  before." 

English  labor,  Mr.  Driver  pointed  out,  was  engulfed 
in  a  wave  of  extravagant  spending  during  the  war  and 
for  a  time  afterward.  Wages  were  decidedly  greater, 
and  the  working  classes  simply  "blew  in"  their  money 
on  luxuries  that  they  had  never  been  able  to  enjoy 
before  the  war.  This  desire  for  luxuries,  however,  Mr. 
Driver  said,  was  not  translated  to  any  considerable 
degree  into  a  greater  use  of  electric  service  in  the  home. 
In  France,  according  to  Mr.  Driver,  the  people  are  more 
thrifty  and  the  spending  wave  was  not  so  apparent. 

In  general  Mr.  Driver  is  inclined  to  take  an  optimistic 
view  of  the  business  situation  both  in  England  and 
France.  He  said  that  in  his  conversations  with  business 
men  in  those  countries  the  opinion  was  freely  expressed 
that  changed  conditions  had  to  come  sooner  or  later, 
and  the  general  impression  which  he  gathered  was  that 
the  bottom  of  the  depression  had  been  reached. 

"While  I  am  confident  that  the  European  situation 
will  work  out  favorably,"  Mr.  Driver  declared,  "some 
steps  must  be  taken  by  American  financial  interests 
to  encourage  it.  Europe  wants  and  needs  our  money. 
It  wants  us  to  establish  business  there  and  welcomes 
us  with  open  arms.  However,  it  must  have  extended 
credits,  and  we  must  find  some  methods  for  granting 
them.  You  can't  ask  individual  firms  to  do  it  because 
of  their  inability  to  carry  such  a  load  singly.  Never- 
theless, there  must  be  some  credit  link. 

"If  Europe  can  only  secure  raw  materials,  there 
are  sufficient  factory  accommodations  to  work  it  up. 
The  spirit  of  labor  to  work  is  splendid,  only  of  course 


it  must  be  directed.  In  England  especially,  where  for 
a  while  the  working  class  was  on  the  brink  of  revolt, 
labor  is  now  very  steady.  Wages  are  higher  than  before 
the  war  and  in  general  in  England  and  France  are 
about  half  what  they  are  in  the  United   States." 

When  asked  how  the  Russian  situation  was  viewed 
abroad.  Mr.  Driver  said  that  the  impression  he  gained 
was  that  affairs  would  be  allowed  to  drift  until  they 
found  their  level.  There  was  no  evidence,  he  added, 
of  any  desire  on  the  part  of  European  nations  to  trade 
with  Russia,  though  perhaps  Germany  shoufd  be  ex- 
cepted. 

Mr.  Driver  has  been  a  student  of  European  economic 
conditions  and  methods  of  doing  business  for  a  num- 
ber   of   years.      Back    in    1910    his    company,    then    the 

Driver-Harris  Wire 
Company,  estab- 
lished an  agency  in 
England  and  shipped 
goods  over  on  order. 
This  procedure  was 
found  to  entail  too 
much  delay,  and  to 
obviate  this  goods 
were  shipped  on  con- 
signment, a  practice 
which  was  followed 
until  1917,  when  the 
business  had  reached 
$300,000  or  $400,000 
annually.  Then  the 
next  step  of  estab- 
lishing an  English 
manufacturing  com- 
pany followed,  and. 
according  t©  Mr.  Driver,  the  results  have  fully  justified 
the  step.  Raw  materials  are  now  sent  from  the  United 
States  to  this  factory  for  fabrication  there.  The  English 
company,  known  as  Driver,  Drennan  &  Cooper,  Ltd.,  now 
does  all  the  melting  to  make  castings  and  produces  a  line 
of  nickel-chromium  alloys  in  wire  and  sheet.  The  Eng- 
lish company  finds  a  market  for  resistance  wire,  cable, 
flat  strip,  pure  nickel,  copper-nickel  alloys  and  eastings 
not  only  in  England  but  also  in  Italy,  Switzerland, 
the  Scandinavian  countries,  Spain  and  France. 


Electricians'  Strike  Follows 
Wage  Reduction 

REDUCTION  in  wages  of  cable  splicers  from  $8  to 
.  $7  per  day,  of  linemen  from  $7  to  $6  per  day  and 
of  operators  from  $200  to  $175  per  month  by  the 
Great  Western  Power  Company  of  California  has  been 
followed  by  a  strike.  The  company  says  that  less  than 
half  of  its  men  have  left,  that  its  service  has  not  been 
impaired  and  that  new  men  are  rapidly  filling  the  places 
vacated. 

The  company  claims  that  the  increase  of  $1  per  day 
granted  last  year  was  to  compensate  for  increased  liv- 
ing costs,  which  have  now  materially  decreased.  The 
company  further  states  that  the  last  increase  put  its 
wage  rate  above  those  genei-ally  in  effect  on  neighbor- 
ing systems.  The  strikers  assert  that  last  year  the 
company  received  an  increase  in  rates  to  compensate 
for  the  increases  in  wages,  but  that  with  this  decrease 
in  wages  there  has  been  no  corresponding  decrease  in 
rates. 
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Senate  Votes  for  Continuance  of 
Muscle  Shoals  Work 

THOSE  who  I'avor  a  continuance  of  the  development 
work  being  done  by  the  Government  at  Muscle 
Shoals  on  the  Tennessee  River  are  much  encouraged  by 
the  action  of  the  Senate  Feb.  5,  in  the  face  of  strong 
opposition,  in  upholding  the  committee  on  appropria- 
tions, which  had  inserted  in  the  sundry  civil  bill  an  ap- 
propriation of  $10,000,000  for  the  Wilson  Dam.  The 
committee  on  appropriations  of  the  House  declined  to  in- 
clude the  item  in  the  bill,  and  an  effort  made  on  the  floor 
to  embody  it  failed  hy  a  small  margin.  There  is  some 
doubt  whether  the  item  can  be  retained  in  conference. 

Senator  Underwood  stated  that  since  expenditures 
are  continuing  each  day  there  is  every  prospect  that  the 
full  $17,000,000  at  the  disposal  of  the  engineers  will 
have  been  expended  or  obligated  before  any  action  is 
taken  to  discontinue  the  work.  If  Congress  refuses  to 
carry  on  the  existing  work,  he  declared,  the  next  big 
rise  of  water  in  the  Tennessee  River  will  wash  the 
Government's  $17,000,000  down  stream. 

Senator  Lenroot  of  Wisconsin,  one  of  the  most  active 
opponents  of  any  development  at  Muscle  Shoals,  pre- 
dicted that  neither  the  dam  nor  the  nitrate  plant  will 
ever  be  used  for  the  making  of  fertilizer.  The  Govern- 
ment, he  said,  will  expend  its  $50,000,000  on  this  dam 
and  "then  we  will  have  one  customer,  the  Alabama 
Power  Company,  a  corporation  organized  in   Montreal 


and  British-owned."  When  the  dam  is  completed.  Sena- 
tor Lenroot  asserted,  he  expects  the  Alabama  Power 
Company  to  offer  the  Government  $10  per  horsepower- 
year,  which  it  will  resell  for  $20.  The  Government 
either  would  have  to  accept  that  proposition  or  expend 
an  additional  $29,000,000  for  a  distribution  system. 
He  thought  that  the  Government  would  accept  the  Ala- 
bama Power  Company's  offer. 


Conferees  Approve  Provision  for  Higher 
Patent  Office  Salaries 

CONFEREES  of  the  Senate  and  the  House  have 
approved  the  Patent  Office  bill  providing  for  the 
higher  scale  of  salaries  authorized  by  the  House  and 
including  the  provision  that  the  Federal  Trade  Com- 
mission administer  patents  taken  out  by  government 
employees.  Opposition  to  the  adoption  of  the  conference 
report  is  anticipated  because  of  this  latter  provision. 
It  is  fully  expected,  however,  that  the  bill  will  become 
a  law  as  approved  by  the  conferees. 

The  increase  in  the  salary  scale  at  the  Patent  Office 
was  regarded  as  an  urgent  necessity.  The  efficiency 
of  the  whole  service  is  menaced  because  properly  quali- 
fied examiners  cannot  be  attracted  by  the  present 
scale  of  salaries.  At  present  out  of  the  ninety-four 
examiners  employed  in  the  Patent  Office  fifty-six  are 
temporary  employees  because  the  Civil  Service  Commis- 
sion   annot  obtain  an  eligible  list. 


Enthusiastic  Electric  Vehicle  Luncheon 


WHAT  was  probably  the  largest  single  gathering  ever 
held  to  sing  the  praises  of  electric  transportation 
occui-red  on  Feb.  2  when  between  two  and  three  hundred 
sat  down  to  luncheon  at  the  Hotel  Astor  in  New  York  to 
celebrate  the  first  electric  vehicle  show,  then  in  its  first  week. 
Speeches  as  reported  in  last  week's  Electrical  World  on 
page  333  were  made  oy  former  Governor  .Alfred   K.  Smith, 


now  president  of  New  York  City's  largest  trucking  com- 
pany; William  H.  Onken,  Jr.,  editor  of  Electrical  World, 
who  spoke  for  .James  H.  McGraw,  president  of  the  McGraw- 
Hill  Company;  Robert  E.  M.  Cowie,  vice-president  of  the 
American  Railway  Express  Company,  and  Arthur  Williams, 
general  commercial  manager  of  the  New  York  Edison  Com- 
pany and  under  whose  guidance  the  show  is  being  conducted. 
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Hortonia  Company  Quickly  Rebuilding 
Damaged  Station 

RECONSTRUCTION  of  the  Otter  Creek  hydro-electric 
.  station  of  the  Hortonia  Power  Company  at  Middle- 
bury,  Vt.,  is  proceeding  rapidly  after  its  recent  serious 
damage  by  fire,  according  to  advices  from  I.  M.  Frost  of 
Rutland,  Vt.,  vice-president  of  the  company.  The  sta- 
tion structure,  switchboard  and  coils  of  generating  and 
exciter  equipiaent  were  destroyed  on  Jan.  15  at  9  a.m. 
In  the  after  lOon  clearing  of  the  ruins  was  begun,  orders 
were  placed  by  telephone  with  the  General  Electric 
Company  for  a  new  switchboard,  and  repair  men  were 
promptly  mobilized  to  remove  the  damaged  coils.  The 
station  structure  was  scheduled  for  completion  in  the 
first  week  of  February-,  and  it  is  hoped  to  have  at  least 
one  of  the  three  units  in  operation  turning  out  1,000  kw. 
by  Feb.  20. 


transmission  line  remain  to  be  built  in  order  to  tie 
together  St.  Paul,  Chicago  and  Indiana  companies.  Only 
a  30-mile  gap  remains  between  Indianapolis  and  Louis- 
ville via  the  Keokuk  transmission  line. 


Martin  InsuU  Voices  Necessity 
of  Publicity 

PUBLIC  utility  business  ceases  to  become  a  natural 
monopoly  when  those  in  charge  of  the  operating 
companies  go  into  the  markets  of  the  world  for  money, 
President  Martin  Insull  of  the  National  Electric  Light 
Association  declared  before  the  New  England  Geo- 
graphic Division  at  Boston  on  -Tan.  26,  when  he  em- 
phasized the  vital  importance  of  publicity  in  making  the 
problems  and  the  service  attainments  and  possibilities 
of  the  electric  light  and  power  industry  clear  to  the 
people.  The  speaker  emphasized  the  importance  of 
bringing  home  to  local  publics  the  high  percentage  of 
good  service  rendered  them.  He  declared  that  good 
service  cannot  go  ahead  of  increased  rates.  Service  and 
reasonable  rates  go  together,  but  without  reasonable 
rates  good  service  cannot  be  kept  up. 

The  publicity  campaign  of  the  national  association,  the 
speaker  said,  should  be  supplemented  by  the  spoken 
word  of  the  central-station  man  in  the  communities 
which  he  serves.  As  a  general  proposition  the  American 
people  judge  fairly  when  all  the  facts  are  given  to  them. 
"Let  us  give  them  the  facts  and  not  permit  them  to  be 
dependent  upon  the  information  handed  them  by  dema- 
gogues," said  Mr.  Insull.  The  speaker  briefly  outlined 
the  immense  importance  of  public  utility  service  from 
the  social  and  industrial  standpoint,  picturing  the  dis- 
asters which  would  be  entailed  by  its  cessation.  Things 
like  this,  he  said,  should  be  brought  home  to  the  public 
in  all  parts  of  the  country,  and  the  magnitude  of  the 
investment  required  to  serve  the  public  should  be  made 
clearer.  A  single  strike  by  the  operators  of  a  small 
independent  telephone  company  near  Chicago  caused  five 
deaths  and  one  disastrous  fire,  Mr.  Insull  said,  in  illus- 
trating the  point. 

All  that  can  be  obtained  under  regulation,  he  con- 
tinued, is  a  fair  return  upon  the  investment.  Regulation 
by  competition  is  economic  waste.  Mr.  Insull  said  that 
he  was  a  strong  believer  in  regulation,  but  that  the 
industry  needs  a  flexible  regulation  which  can  change 
rates  as  conditions  require. 

During  his  address  President  Insull  touched  upon  the 
value  of  interconnection,  stating  it  has  not  made  any 
great  profit  for  the  investor,  but  has  given  the  small 
community  the  same  facilities  as  are  available  in  the 
city.  Interconnection  has  literally  made  two  blades  of 
grass  grow  where  one  grew  before.     Only  60  miles  of 


Worcester  Company  Reduces  Rates 

ONE  cent  per  kilowatt-hour  will  be  taken  off  the  resi- 
dential lighting,  heating  and  cooking  rates  of  the 
Worcester  (Mass.)  Electric  Light  Company  on  bills 
rendered  on  and  after  March  1.  These  rates,  declared 
F.  H.  Smith,  assistant  general  manager,  are  to  be  put 
into  effect  in  spite  of  the  fact  that  the  company  has  a 
six  months'  supply  of  coal  on  hand  purchased  at  higher 
costs  than  the  present  market  demands.  The  maximum 
rate  will  drop  from  9  cents  to  8  cents  per  kilowatt-hour 
under  the  new  schedule,  or  only  i  cent  above  the  rate 
in  vogue  last  fall,  from  which  the  advance  to  9  cents 
took  place.  Notwithstanding  the  business  recession,  the 
diversity  of  loads  carried  by  the  company  has  enabled 
its  earnings  to  be  well  kept  up,  and  only  a  moderate  fall- 
ing off  in  energy  output  has  been  experienced. 


"Coal  Clause"  Disapproved  by  Michigan 
Conunission 

GROWING  disfavor  on  the  part  of  public  service 
commissions  for  rate  schedules  that  go  up  and  down 
in  ratio  with  the  varying  price  of  coal  was  exemplified 
at  Hancock,  Mich.,  a  week  or  two  ago,  when  the  Michi- 
gan Public  Utilities  Commission  barred  out  the  "coal 
clause"  contained  in  the  rates  of  the  Houghton  County 
Electric  Light  Company,  a  Stone  &  Webster  Company. 
In  announcing  the  attitude  of  the  commission  in  this 
regard  Chairman  Sherman  T.  Handy  said : 

"We  believe  that  the  coal-clause  charge  is  not  a  good 
thing  for  the  company.  We  do  not  believe  it  is  a  good 
thing  for  the  community.  I  do  not  care  how  honest  a 
company  may  be — so  long  as  it  is  left  in  its  power  to 
fix  the  rates  by  the  so-called  coal-clause  charge  there  is 
bound  to  be  some  criticism  and  some  charges  of  dis- 
honesty. No  public  utility  can  afford  a  situation  of  that 
kind.  A  public  utility  to  be  completely  successful  must 
in  addition  to  having  a  complete  plant  have  the  com- 
plete confidence  of  the  community.  That  is  the  only 
asset  it  has.  We  regret  that  there  is  any  feeling  in 
Houghton  County  between  the  company  and  the  users. 
We  believe  that  anything  which  will  tend  to  restoi-e  the 
confidence  of  the  public  in  the  utility  w-ould  be  a  good 
thing.  We  believe  that  this  coal  clause  shouid  not  be 
further  considered;  that  we  should  direct  our  attention 
from  now  on  to  what  will  be  a  proper  rate,  eliminating 
the  coal  clause  charge." 


Detroit  Edison  Will  Offer  Stock  to 
Local  Investors 

COMMON  stock  amounting  to  20  per  cent  of  the 
total  stock  of  the  company  out.standing  is  soon  to 
be  offered  to  local  investors  by  the  Detroit  Edi.son 
Company,  according  to  the  annual  report  for  1920, 
made  by  President  Alex  Dow,  who  says  that  the 
present  stockholders  of  the  company  have  responded 
satisfactorily  to  the  company's  recent  invitation  to 
waive  their  rights  of  subscription  to  the  proposed 
new  issue.  At  the  end  of  1920,  more  than  half  of  the 
company's  outstanding  stock  was  held  by  residents  of 
Michigan. 
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Wisconsin  Metermen's  School  a  Success 

FROM  Jan.  31  to  Feb.  4  an  electrical  metermen's 
school  was  held  at  the  electrical  engineering  labora- 
tories of  the  University  of  Wisconsin  under  the 
auspices  of  the  university  e.xtension  division  and  the 
College  of  Engineering  with  the  co-operation  of  the 
Wisconsin  Railroad  Commis.'^ion  and  the  Wisconsin 
Electrical  Association.  Eighty-one  men,  representing 
more  than  fifty  utilities  of  the  state,  were  registered  for 
the  course.  The  manufacturers  of  watt-hour  meters 
each  had  one  or  more  men  present  who  assisted  both  by 
lectures  and  by  personal  instruction. 

Those  taking  the  course  received  instruction  in 
specific  problems  of  installing,  testing  and  the  main- 
tenance of  the  different  kinds  and  types  of  meters  both 
with  and  without  transformers.  The  lectures  covered 
such  subjects  as  electrical  units  and  measurements, 
principles  of  watt-hour  meters,  meter  constants,  meter 
adjustments  and  instrument  transformers.  In  the 
laboratories  the  men  installed,  tested  and  adjusted  the 
meters  according  to  specific  directions.  The  course 
was  so  successful  that  most  of  the  men  expressed  a 
desire  to  have  it  repeated  next  year. 


occurred,  enough  progress  has  been  made  to  give  assur- 
ance of  a  steady  movement  toward  sounder  conditions 
in  business." 


Federal  Reserve  Board  Sees  Turn  for 
the  Better  in  General  Business 

IN  ANALYZING  the  reports  of  its  member  banks  on 
general  busine*  conditions  during  the  month  of 
January,  the  Federal  Reserve  Board  makes  the  follow- 
ing statement : 

"The  business  developments  during  the  month  of 
January  have  shown  a  slight  but  unmistakable  turn 
toward  a  better  state  of  affairs.  At  some  plants  where 
considerable  numbers  of  men  have  been  unemployed 
industrial  operations  have  been  resumed  in  whole  or  in 
part.  The  Bureau  of  Labor,  however,  reports  a  total  of 
3,473,466  unemployed  for  the  country  as  a  whole. 
Prices  in  many  lines  have  gone  no  lower  than  the  level 
which  had  been  established  at  the  close  of  1920.  Bank- 
ing conditions  have  materially  improved,  partly  through 
the  steadier  and  more  rapid  movement  of  agricultural 
products  to  market  and  partly  through  the  more  rapid 
liquidation  of  paper  already  held  by  member  banks.  As 
a  result  the  reserve  ratio  of  the  Federal  Reserve  System 
has  risen  to  49  per  cent  at  the  last  reporting  date  in  the 
month  fJan.  28).  Member  bank  conditions  also  show 
improvement  in  liquidity  and  increasing  strength.  Fail- 
ures have  been  relatively  fewer.  There  are  signs  of  a 
distinct  improvement  in  certain  branches  of  the  textile 
trades,  while  retailers  are  now  beginning  to  buy  much 
more  freely  and  actively  than  heretofore  owing  to  the 
depletion  of  the  stocks  on  their  shelves.  Transportation 
supply  has  been  fairly  equalized  with  demand,  and  there 
is  now  little  or  no  d.elay  of  goods  going  from  producer 
to  consumer.  Farm  products,  although  fluctuating  more 
or  less  widely,  have  maintained  themselves  at  prices 
substantially  equivalent  to  those  established  during 
December.  There  has  been  little  or  no  gain  in  export 
trade  conditions,  but  preparations  for  the  placing  of 
export  financing  upon  more  satisfactory  basis  were 
believed  to  lay  the  foundation  for  a  distinct  improve- 
ment of  the  outlook.  Retail  prices  have  shown  during 
the  month  of  January  a  much  greater  tendency  to  reflect 
the  changes  that  had  already  occurred  in  wholesale 
prices.  While,  therefore,  it  cannot  be  said  that  very 
material     alteration     of    fundamental     conditions    has 


Oklahoma  Gas  &  Electric  Retires 
Underlying  Securities 

FOR  the  purpose  of  retiring  underlying  bonds  and 
notes  and  the  payment  of  floating  debt  incurred  for 
extensions  and  additions  to  its  property  the  Oklahoma 
Gas  &  Electric  Company  offered  this  week  a  six-million- 
dollar  issue  of  twenty-year  first  and  refunding  mort- 
gage 7.5  per  cent  gold  bonds  at  a  price  to  yield  the 
investor  about  8  per  cent.  This  issue,  together  with 
the  issue  of  $2,500,000  bond-secured  8  per  cent  con- 
vertible gold  notes  repoi-ted  in  the  Electrical  World 
last  week,  will  provido  funds  for  wiping  out  the  clo.sed 
mortgages  of  all  underlying  properties. 


Permanent  Financing  Plan  Proposed 
for  San  Joaquin  Company 

BECAUSE  of  the  large  increase  of  business  and  the 
increased  activity  in  construction  work  undertaken 
by  the  San  Joaquin  Light  &  Power  Corporation, 
Fresno,  Cal.,  in  the  past  few  years,  the  company  is 
contemplating  increasing  its  capitalization  from  $25,- 
000,000  to  $150,000,000.  It  is  proposed  to  increase  the 
total  authorized  stock  issue,  divided  into  three  classes 
of  stock  which  are  now  authorized  and  outstanding, 
without  any  change  in  the  characteristics  of  any  -class 
of  the  stock.  Provision  will  also  be  made  for  the  issu- 
ance of  bonds,  it  is  believed  by  the  officials  of  the 
company  that  these  plans  will  provide  a  financial  struc- 
ture suflSciently  flexible  to  meet  the  varying  money- 
market  conditions.  While  the  increased  capitalization 
is  being  authorized  at  this  time,  the  additional  stocks 
and  bonds  will  not  be  issued  until  the  money  is  actually 
needed  to  pay  for  new  work  done  and  only  as  earnings 
justify  their  issuance. 


Detroit  Edison's  1920  Earnings  Did 
Not  Keep  Pace  with  Demand 

GROSS  revenue  of  $21,990,351,  expenses  totaling 
$17,456,658  and  net  income,  after  paying  interest 
on  funded  and  unfunded  debt,  of  $2,070,936  are  shown 
by  the  annual  report  of  President  Alex  Dow  to  the 
stockholders  of  the  Detroit  Edison  Company  for  1920, 
which  has  just  been  issued.  In  each  case  the  figures 
are  approximately  $5,500,000  above  the  corresponding 
ones  for  1919.  Well  over  a  billion  kilowatt-hours  was 
generated  in  1920,  an  increase  of  nearly  15  per  cent. 
Although  the  demand  reached  a  maximum,  earnings 
did  not  inci-ease  in  proportion.  This  was  due  to  three 
causes — operating  during  different  periods — the  rail- 
road strike  of  April,  which  interfered  with  the  com- 
pany's coal  supply  and  forced  a  suspension  of  service 
for  a  week  or  two  to  "non-essential"  industries;  the 
slow  delivery  of  equipment  ordered  in  good  time,  which 
forced  a  curtailment  of  output  from  May  to  October, 
and  the  industrial  depressions  which  caused  a  slump 
in  demand  in  November  and  December,  just  after  a 
third  new  turbine  had  afforded  the  much-needed  in- 
crease   in    generating    equipment. 

The  operating  ratio  was  the  highest  in  the  history 
of  the  company,  being  77.6  per  cent.  In  1919  the 
figure  was   68.9.      It   was   67.2   per  cent   in    1918,   63.8 
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in  1917  and  54.5  in  1916.  The  causes,  the  report 
says,  are  obvious — wage  rates  above  the  high  figure  of 
1919,  no  opportunity  until  late  in  the  year  to  make 
the  replacements  needed  to  improve  production  efficiency, 
the  several  periods  of  reduced  output  recited,  but,  far 
above  all  other  causes,  the  excessive  prices  charged  for 
coal  and  the  poor  quality  of  the  coal  purchased  at  exces- 
sive prices. 

The  company  is  .still  paying  the  highest  wages  it  has 
ever  paid,  and  no  horizontal  reduction  is  expedient  or 
possible,  though  wages  in  certain  classes  will  be  lower. 
The  rate  schedule  as  it  stands  is  proportionate  to  the 
prices  for  coal  which  the  company  expects  to  prevail  in 
1921. 

For  the  first  time  in  the  history  of  the  company  the 
profit  and  loss  account  shows  a  reduction  of  surplus, 
which  now  stands  at  $1,653,687,  as  compared  with 
$2,659,758  a  year  ago. 

Mr.  Dow  concludes  with  an  expression  of  optimism 
as  regards  1921,  based  on  the  disappearance  of  the 
company's  mechanical  diffiiculties,  the  rate  increases 
accorded  to  it  and  its  sound  foundation  of  general  and 
permanent  public  service. 


Hearings  on  Calder  Coal  Bill  to  Be 
Continued 

HEARINGS  on  the  Calder  coal  regulation  bill  con- 
tinued much  longer  than  was  contemplated  orig- 
inally. The  complexity  of  the  problem  was  so  impressed 
on  the  committee  that  the  plan  to  limit  the  hearings  to 
three  days  was  abandoned.  At  this  writing  it  seems 
very  probable  that  the  bill  will  be  reported  favorably 
to  the  Senate  within  the  next  few  days.  It  is  admitted, 
however,  that  it  will  be  amended  in  important  partic- 
ulars. 

With  the  extension  of  the  hearings  the  possibility  of 
passing  the  legislation  at  this  session  of  Congress  has 
grown  materially  less.  The  bill  is  certain  to  provoke 
extended  discussion. 


No  Serious  Objections  to  Tyler  Report  on 
Great  Falls  Development 

LITTLE  opposition  to  the  Tyler  report  on  Great  Falls 
-i  developed  at  the  hearing  conducted  by  the  Federal 
Power  Commission  Feb.  1.  The  fact  that  the  important 
interests  concerned  interposed  no  objections  and  showed 
no  tendency  to  challenge  any  phase  of  the  report  is  re- 
garded as  significant.  Another  important  development 
at  the  hearing  was  the  emphasis  given  to  the  advisa- 
bility of  treating  the  water-supply  problem  of  the  Dis- 
trict of  Columbia  as  a  separate  project. 

The  Secretary  of  War,  in  opening  the  hearing,  made 
a  plea  for  the  early  development  of  the  power  at  Great 
Falls  as  well  as  at  every  other  available  site  in  the 
country.  He  expressed  the  opinion  that  the  demand 
for  power  in  the  District  of  Columbia  and  the  adjacent 
areas  of  Virginia  and  Maryland  is  so  great  that  there 
is  no  likelihood  of  putting  a  large  steam  plant  in  Wash- 
ington out  of  business. 

J.  H.  Leavering,  an  independent  engineer,  represent- 
ing no  special  interest,  suggested  that  the  Chain  Bridge 
dam  could  be  made  150  ft.  high  and  would  result  in 
important  economies.  He  has  a  plan  for  development 
which  would  cost  less  money,  he  says,  and  would  insure 
the  delivery  of  power  in  Washington  at  3  mills  per 
kilowatt-hour. 

Col.  Charles  W.  Kutz,  the  engineer  commissioner  of 
the  District  of  Columbia,  stated  that  the  District  com- 
missioners believe  that  the  report  is  entirely  reasonable 
and  the  project  capable  of  eff'ective  accomplishment.  He 
pointed  out,  however,  the  desirability  of  keeping  sepa- 
rate the  federal  project  of  developing  the  power  and  the 
District  problem  of  obtaining  a  water  supply. 

William  F.  Ham,  president  of  the  Potomac  Electric 
Power  Company,  inquired  of  the  commission  whether 
the  Great  Falls  project  is  a  part  of  the  superpower  plan 
which  is  recommended  by  the  United  States  Geological 
Survey.  He  urged  that  all  possible  notice  be  given  of 
the  government's  plans  so  that  his  company  shall  not 
expand  wastefully  its  large  steam  plant. 


Malicious  Cartoon  Reflecting  on  Water  Power  Development 


THE  CARTOON  adjoining  was 
published  in  the  Saturday  Evenmg 
Post  of  Jan.  29  and  has  created  a  sen- 
sation among  the  electric  light  and 
power  people.  It  would  be  uncompli- 
mentary to  print  the  remarks  emanat- 
ing from  the  operators  of  hydro-elec- 
tric systems,  particularly  those  .seek- 
ing permits  for  further  development 
under  the  water  power  act.  Not  only 
is  the  cartoon  malicious  in  their 
opinion  because  it  will  make  it  so 
much  harder  to  finance  water-power 
projects,  but  it  is  absolutely  false  in 
its  portrayal.  The  water-p  o  w  e  r 
licensees,  they  claim,  have  no  designs 
on  the  national  parks  whatsoever. 
Lumbermen,  miners,  and  others,  they 
say,  may  mar  the  natural  beauties  of 
our  forests  and  parks,  but  the  electri- 
cal engineers  will  not.  Electricity, 
they  claim,  is  the  expounder  of  beauty, 
not  its  desecrator. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Electrifying    the    Liverpool    Docks. — 

Progress  is  being  made  on  the  project 
to  electrify  the  docks  at  Liverpool, 
England.  In  the  case  of  the  Hornby 
dock  all  the  main  cables  have  been  laid, 
a  generating  station  has  been  built 
and  the  installation  of  machinery  and 
wiring  of  sheds  is  well  advanced.  Con- 
tracts have  also  been  placed  for  the 
electrification  of  the  Gladstone  dock. 

Total  Horsepower  of  Electric  Central 
Stations  in  United  States. — A  recent 
tabulation  of  the  horsepower  of  electric 
central-station  plants  in  this  country 
gives  the  following  figui-es:  Steam  en- 
gines, 1,781,000;  steam  turbines,  9,635,- 
000;  waterwheels,  3,377,000;  gas  and 
oil  engines,  207,000;  boilers,  3,89.5,000. 
Adding  to  this  19,050,000  hp.  for  elec- 
tric generators,  a  total  of  almost  38,- 
000,000  hp.  results. 

Accuracy  of  Electric  Meters  i^ 
Greater  New  York. — In  the  first  ten 
months  of  1920  the  Public  Service  Com- 
mission, First  District,  New  York  State, 
which  has  jurisdiction  over  the  public 
utilities  of  Greater  New  York,  tested 
on  complaint  700  electric  meters.  Of 
these  145  were  found  to  be  fast  and  65 
slow.  Of  the  fast  meters  nine  were 
from  4  to  10  per  cent  inaccurate  and 
one  was  more  than  20  per  cent  wrong. 
Of  the  slow  meters  three  were  from  4 
to  10  per  cent  inaccurate  and  one  was 
more  than  30  per  cent  wrong. 

A  Sicilian  Hydro-Electric  Project. — ■ 
Near  Palermo,  Sicily,  according  to  a 
newspaper  printed  in  that  island,  great 
hydro-electric  works  are  being  con- 
structed by  an  Italian  firm.  The  main 
reservoir  will  entail  the  submersion  of 
more  than  1,150  square  miles.  A  water- 
fall of  1,580  ft.  will  be  induced,  which 
will  be  used  for  actuating  three  groups 
of  alternating-current  turbines,  each 
rated  at  3,500  kw.  The  plant,  which  it 
ij  hoped  to  have  in  full  working  order 
by  1922,  will  have  an  output  of  16,000,- 
000  kw.-hr.  a  year,  which  will  be  used 
for  irrigation  and  industrial  purposes. 

Electrical  Unloading  in  China. — If 
there  were  any  place  left  in  the  world 
where  the  manual  way  of  doing  things 
would  be  cheaper  than  the  electrical 
one  would  think  that  it  would  be  China, 
with  its  overabundant  supply  of  the 
cheapest  labor.  Yet  a  British  member 
of  the  Engineering  Society  of  China, 
writing  in  the  London  Electrician,  de- 
scribes how  3,000  tons  of  ore,  limestone, 
coal  and  coke  are  daily  being  unloaded 
from  the  boats  of  the  Han-Yeh-Ping 
Iron  &  Coal  Corporation  at  Yangtze 
Eiver  docks  by  electrically  operated 
grab  buckets.     The   plant  was   erected 


by  native  labor  under  the  direction  of 
the  English  engineer,  and  when  the 
latter  left  China  270,000  tons  of  mate- 
rial had  been  unloaded  without  an 
accident  of  any  kind.  The  corporation, 
said  to  be  the  largest  industrial  com- 
pany in  China,  is  under  native  manage- 
ment and  its  $60,000,000  of  stock  is 
owned  by  Chinamen. 

Electrical  Accidents  in  Central  Sta- 
tions and  on  Systems  of  New  York  City. 

— Fifteen  fatal  accidents  and  thirteen 
others  involving  grave  injuries  to  in- 
dividuals occurred  in  the  power  houses 
and  on  ,the  distribution  systems  of  New 
York  City  electric  light  and  power 
companies  in  the  ten  months  ended 
Oct.  31,  1920,  according  to  the  Public 
Service  Commission,  First  Dish'ict. 
Total  accidents  of  every  degree  of 
seriousness  were  5,768,  of  which  4,951 
were  to  employees  and  817  to  others. 

Three-Million-Dollar  Southern  Cor- 
poration to  Build  Electric  Plants. — A 
three-million-dollar  corporation,  the 
Union  Power  Company,  organized  at 
Shreveport,  La.,  will,  a  dispatch  to  the 
Manufncliirers'  Record  says,  construct 
a  number  of  large  electrical  plants 
in  the  Monroe  (La.)  gas  field  for  the 
distribution  of  electricity  for  lighting 
and  power  purposes  over  north  Louis- 
iana, southern  Arkansas  and  possibly 
points  in  Texas  and  Mississippi.  The 
company,  which  is  said  to  be  amply 
financed,  has  acquired  title  to  the  na- 
tural-gas rights  in  thousands  of  acres 
and  will  begin  immediately  to  construct 
gas-pipe  lines  and  electric  plants. 

Wofk  on  Arkansas  Hydro-Electric 
Project  Soon  to  Start. — Work  will  begin 
on  the  dam  for  the  hydro-electric 
power  plant  on  the  White  River,  above 
Cotter,  Ark.,  just  as  soon  as  the  drill 
can  be  set,  according  to  a  correspondent 
of  the  Manufacturers'  Record,  and  a 
chamber  of  commerce  is  being  organ- 
ized to  promote  the  industrial  develop- 
ment of  a  territory  about  150  miles 
long  by  20  miles  wide,  extending  from 
Newport  to  Yellville.  The  manganese, 
zinc,  lead,  phosphate,  glass-sands,  tri- 
poli,  cement,  marble,  sandstone,  oil  and 
natural-gas  industries  are  among  those 
which  the  promoters  of  the  scheme 
expect  to  see  developed  with  the  aid 
of  electric  power. 

California  Public  Utility  Security 
Issues  in  1920. — During  the  twelve 
months  ended  Dec.  31,  1920,  California 
utilities — steim  and  electric  railroads, 
gas  and  electric  companies,  water  com- 
panies, telephone  and  telegraph  com- 
panies, warehouse  and  steamship  com- 
panies and  motor  companies — filed  with 
the  commission  applications  to  issue  se- 
curities that  aggregated  $179,668,083. 
The  commission  approved  applications 
to  the  extent  of  $1.''>2,1 19,927,  denied  ap- 
plications totaling  $250,500,  dismissed 
lequests  aggregating  $3,491,500,  and 
on  Dec.  31  had  pending  applications 
totaling  $50,678,783.  In  the  official 
summary  of  the  commission  gas  and 
electric  companies  are  grouped  together, 
their  total  security  issues  amounting  to 
$82,515,708,  as  compared  with  $56,- 
095,461   in    1919. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


New   York  Section,   I.  E.  S. — At  the 

meeting  of  this  section  of  the  Illuminat- 
ing Engineering  Society  held  Feb.  10 
William  V.  Kelly  gave  a  demonstration 
of  the  making  of  colored  motion-picture 
films. 

Akron  Section,  A.  S.  M.  E. — C. 
Harold  Berry  of  the  Detroit  Edison 
Company  will  speak  on  "The  Heat  Bal- 
ance of  a  Power  Station"  before  this 
section  of  the  American  Society  of  Me- 
chanical Engineers  on  Friday,  Feb.  25. 

Iron  and  Steel  Electrical  Engineers. 
— "Methods  Used  to  Insure  Continuity 
of  Service"  will  be  the  topic  of  E.  D. 
Sibley  of  the  Metropolitan  Edison  Com- 
pany, Reading,  Pa.,  who  will  read  a 
paper  before  the  Philadelphia  Section, 
A.  I.  and  S.  E.  E.,  on  March  5. 

Civil  Engineers  Hear  Mr.  Harper. — 
John  Lyell  Harper,  vice-president  and 
chief  engineer  Niagara  Falls  Power 
Company,  addressed  the  American  So- 
ciety of  Civil  Engineers  at  New  York 
City  on  Wednesday,  Feb.  2,  on  "The 
Construction  of  the  World's  Largest 
Hydro-Electric  Units." 

Weather  Forecasting  to  Be  Discu.-sed 
at  Western  Meeting. — Co-ordination  of 
the  eff'orts  of  various  bodies  to  fore- 
cast weather  conditions  some  months  in 
advance  will  be  attempted  at  a  meeting 
to  be  held  in  the  San  Francisco  Com- 
mercial Club  rooms  Feb.  18  under  the 
auspices  of  the  Technical  Division  of 
the  National  Electric  Light  Association. 
Prominent  men  from  the  Weather  Bu- 
reau, the  University  of  California  and 
the  electrical  industry  will  address  the 
meeting. 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

American  Engineering  Council — Syracuse, 
N.  Y.,  Feb.  14.  (See  issue  ot  Feb.  5. 
pagre  3,30.) 

As.soeiation  of  Iron  and  Steel  Electrical 
Ensineers — Cleveland  .Section,  Feb.  14  ; 
BirininBhani  Section,  Feb.  1!)  ;  Chicago 
Section,  Feb.  19  ;  Philadelpliia  Section, 
March    r-i. 

Now  Mexit'O  Electrical  Association — Albu- 
querque.  Feb.  14  and  l.^i. 

American  Institute  of  Mining  and  Metal- 
lurgical Engineers — New  York,  Feb. 
14-17. 

.V.  1.  E.  E. — Midwinter  convention.  New 
Yorlt.  Feb.  16-18.  (For  program  see 
issue   of   Feb.    5,   page    336.) 

American  Institute  of  Electrical  Engineers 
— Chicago  Section,  Feb.  28  ;  New  York 
Section.  March  11  ;  Sdienectady  Sec- 
tion.  .March   18. 

.\merican  Physical  Society  —  New  Yorlt 
Feb.   2.-)  and   26. 

Associated  Manufacturers  of  Electrical  Sup- 
plies— New  York,  March   15. 

Wisconsin  Electrical  Association — Milwau- 
kee, March  23  and  24. 

.\.  1.  E.  B.  (New  York  Section)  and  A.  S. 
M.  E.  (•Metropolitan  Section) — N.-w 
Yoi-k.   March   25. 
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N'«cessity  of  Co-operation  Between 
Company  and  Patrons.  —  Urging  the 
need  for  co-operation  between  central- 
station  companies  and  their  patrons  in 
small  communities,  the  Montana  Public 
Service  Commission,  instead  of  grant- 
ing increased  rates  to  the  Eastern 
Montana  Light  &  Power  Company  at 
Wibaux,  recommended  the  establish- 
ment of  dusk-to-dawn  instead  of  twen- 
ty-four-hour service  and  held  the  case 
open  for  a  period  of  thirty  days  to  al- 
low the  company  and  its  consumers  to 
come  to  an  agreement  on  the  period  of 
operation. 

Powers  of  North  Dakota  Commission. 
— The  North  Dakota  Board  of  Railroad 
Commissioners  possesses,  it  has  as- 
serted, full  authority  to  exercise  the 
police  power  of  the  state  with  reference 
to  rate  making,  even  where  maximum 
rates  may  have  been  agreed  upon  in 
charters  or  franchises.  This  authority 
is  in  no  wise  limited  by  the  provision 
of  the  utilities  law  providing  for  ap- 
proval of  a  sliding  scale  of  rates.  The 
statutory  power  of  municipalities  in 
North  Dakota  to  regulate  rates  of  utili- 
ties by  ordinance  does  not  give  an  im- 
plied power  to  the  municipalities  to 
make  binding  contracts  fixing  rates. 

Deposits  to  Cover  Cost  of  Service 
Connections  Prohibited. — The  Public 
Service  Commission  of  Pennsylvania 
has  ordered  the  Eastern  Pennsylvania 
Light,  Heat  &  Power  Company  to  de- 
sist from  the  practice  of  requiring  de- 
posits to  cover  thje  costs  of  making 
sei'vice  connections,  holding  that  elec- 
tric lighting  and  power  companies  are 
not  justified  in  demanding  that  a 
prospective  consumer  supply  capital  for 
the  labor  and  material  required  to 
make  such  a  connection  and  that  they 
are  sufficiently  protected  by  the  right 
accorded  them  to  require  a  deposit 
from  the  customer  to  secure  pajaiient 
for  electrical  energy  delivered. 

Georgia  Commission's  Views  on  Rate 
Fixing. — In  a  decision  granting  in- 
creased electric  light  and  power  rates, 
gas  rates  and  street-i-ailway  fares  to 
the  Georgia  Railway  &  Power  Company, 
the  Georgia  Railroad  Commission  de- 
clared it  to  be  unfair  to  the  public  to 
prescribe  rates  exclusively  upon  a  basis 
of  value  determined  by  the  cost  of 
reproduction  new  at  a  time  when  such 
cost  is  abnormally  inflated.  The  com- 
mission did  not  make  a  special  allow- 
ance for  going-concern  value  or  for 
good  will,  but  took  into  consideration 
the  added  value  in  the  physical  prop- 
erties themselves  attaching  because  of 
their  assembly,  unification,  adaptation 
and  utilization  in  the  purposes  for 
which  as  a  whole  they  were  designed. 
The  mere  fact  that  a  utility  is  operat- 
ing under  temporary  emergency  rates 
is  no  reason,  the  commission  held,  why 
it  should  not  make  a  second  emei'gency 
application  if  the  conditions  have  so 
changed  that  existing  rates  are  not 
sufficient.  Rates  should  not  be  such  as 
in  themselves  would  supply  new  capi- 
tal, but  such  as  to  justify  capital  in- 
"estments  in  competition  with  other 
business  ventures.  Losses  or  inadequate 


Coniniission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  afTecting  electric 

light  and  power  utilities 


returns  in  one  department  of  a  utility 
should  not  be  saddled  upon  another  de- 
partment. The  commission  found  a  re- 
turn of  6  per  f  3nt  too  low  and  indorsed 
rates  designed  to  yield  8  per  cent. 

Free  Service  to  Municipalities  Con- 
demned.— A  provision  in  a  franchise 
requiring  an  electric  company  to  furnish 
electricity  for  lighting  city  buildings 
free  of  charge  should  be  eliminated,  the 
North  Dakota  Board  of  Railroad  Com- 
missioners nas  declared,  since  the  ex- 
pense of  such  service  should  be  borne 
by  all  citizens  benefiting  therefrom  and 
not  entirely  by  the  consumers  of  elec- 
trical energy.  The  rate  for  street 
lighting,  the  commission  holds,  may 
reasonably  be  lower  than  general  light- 
ing rates  where  a  considerable  portion 
of  the  evening  and  night  load  of  the 
electric  company  is  made  up  from  the 
energy  supplied  for  such  street-light- 
ing purposes. 

Proposed  70  to  300  per  Cent  Increase 
in  Municipal  Power  Rates  Unreason- 
able.— In  arranging  an  increased  rate 
schedule  for  the  municipal  electric 
plant  at  Kiel,  Wis.,  the  Railroad  Com- 
mission of  that  state  found  that  under 
existing  conditions  an  increase  of  60 
per  cent  was  necessary,  but  disapproved 
as  neither  reasonable  nor  practicable 
the  suggested  power  schedule,  under 
which  the  rate  for  -^ergy  used  under 
the  first  step  would  have  been  in- 
creased about  70  per  cent,  that  under 
the  second  step  140  per  cent,  under 
the  third  step  200  per  cent,  and  the  ex- 
cess between  200  per  cent  and  300 
per  cent.  Under  these  proposed  rates 
power  customers  using  more  than  250 
kw.-hi".  a  month  would  have  paid  more 
for  their  energy  than  if  purchased 
under  the  lighting  schedule. 

Contract  Offending  Interest  of  Gen- 
eral Public  Disallowed. — In  dismissing 
an  appeal  for  a  rehearing  of  a  case 
bi'ought  by  consumers  against  the  Pine 
Grove  Light.  Heat  ":  Power  Company, 
the  commission  having  at  the  original 
hearing  refused  to  sustain  contract 
rates  superseded  by  a  new  tariff,  the 
Public  Service  Commission  of  Penn- 
sylvania found  from  the  testimony  that 
complainant  uses  80  per  cent  of  respond- 
ent's output,  for  which  the  company 
receives  42  per  cent  of  its  gross  re- 
ceipts, and  that  the  operating  expense 
to  furnish  energy  to  complainant  is 
30  per  cent  less  than  for  the  rest  of  the 
ssrvice.  The  commission  held  that 
while  a  contract  establishing  field  rates 
for  a  determinate  period  is  some  evi- 
dence of  the  reasonableness  of  the  rates 
so  fixed,  under  the  conditions  and  limita- 
tions present  in   respondent's  business, 


the  contract  in  this  case,  if  pei-mitted  to 
remain  in  effect,  would  offend  against 
the  interest  of  the  general  public,  since 
the  burden  of  the  increase  would  be 
placed  wholly  on  58  per  cent  of  the 
business. 

Service      Connection      Charges.  —  In 

passing  upon  a  new  rule  of  the  New 
Jersey  Public  Service  Electric  Company 
requiring  the  cost  of  service  connections 
to  be  borne  by  the  customer,  the  New 
Jersey  Board  of  Public  Utility  Com- 
missioners refused  a  change  in  the  rule 
as  to  the  former  free  limit  and  also 
held  that  where  charges  are  permissible 
they  should  not  be  fixed  sums  but  based 
on  actual  cost  of  materials  and  labor. 

Satisfactory  Service  Essential  Factor 
in  Rate  Adjustments. — Granting  a  re- 
vised schedule  of  electric  rates  to  the 
Heppner  Light  &  Water  Company,  serv- 
ing Heppner.  Le.xington  and  lone  in 
place  of  the  previous  "inadequate,  un- 
fair and  unjustly  discriminatory"  tariff, 
the  Public  Service  Commission  of  Ore- 
gon insisted  that  more  satisfactory  ser- 
vice must  be  provided  and  recommended 
the  immediate  installation  of  a  voltage 
regulator  at  the  generating  plant.  For 
trouble  due  to  the  interference  of  shade 
trees  with  the  transmission  lines  the 
commission  held  the  company  not  re- 
sponsible where  there  was  no  alterna- 
tive economical  location  and  suggested 
that  it  was  the  duty  of  the  municipali- 
ties to  remedy  this  condition  by  ordi- 
nance. An  adequate  minimum  charge 
for  large  consumers  under  the  commer- 
cial lighting  schedule  was  provided.  In- 
creases granted  were  based  in  large 
part  on  the  greatly  enhanced  price-  of 
coal,  the  commission  noting  in  regard 
to  general  conditions  of  business  that 
"reports  from  all  electric  utilities  have 
shovm  in  general  a  relatively  large  and 
abnormal  increase  in  business  during 
1919    and    1920." 

Coal  Clau.se  as  .Applied  to  Special 
Service  and  to  Supply  from  Hydro- 
Electric  Source.  —  The  International 
Railway  Company  opposed  before  the 
Public  Service  Commission  of  New 
York,  Second  District,  on  two  grounds 
the  application  to  its  contract  of  a 
coal  clause  granted  the  Buffalo  General 
Electric  Company.  One  ground  was 
that  its  contract  was  of  a  nature  dif- 
ferent from  that  of  other  customers 
of  the  electric  company,  being  for  a 
longer  term  and  containing  conditions 
favorable  to  the  supplying  company;  the 
other  ground  was  that  the  power  fur- 
nished it  was  generated  by  hydro-elec- 
tricity and  was  therefore  not  affected 
by  the  price  of  coal.  The  commission 
has  ruled  against  the  railway  company 
on  both  points,  holding  as  regards  the 
first  that  the  advantages  to  the  electric 
company  embodied  in  the  contract  be- 
tween the  two  companies  had  already 
been  compensated  for  by  a  lower  rate 
than  other  customers  paid,  and  as  re- 
gards the  second  that  there  was  no 
stipulation  that  the  energy  furnished 
was  to  be  hydro-electric  and  that  the 
electric  company  was  free  to  generate 
it  by  steam  if  it  saw  fit,  regardless  of 
what  may  have  been   thought   implied. 
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Operation  Under  Contract  Ratifies 
Acceptance  by  Agent. — Determining  an 
action  for  breach  of  contract  brought 
by  the  city  of  Paragould,  Ark.,  against 
the  Ai-kansas  Light  &  Power  Company, 
the  Supreme  Court  of  Arkansas  <le- 
tlared  that  where  a  power  company 
for  more  than  a  year  furnished  power 
as  called  for  by  a  contract  with  the 
city  it  thereby  ratified  the  acceptance 
of  such  contract  by  its  agent  if  he  had 
no  authority  to  make  such  ratification. 
(22.5  S.  W.  435.)* 

Public  Service  Company  Cannot  Be 
Compelled  to  Furnish  Breakdown  Serv- 
ice to  Competitor. — The  New  York 
Court  of  Appeals,  which  is  the  state 
court  of  last  resort,  has  unanimously 
affirmed  the  order  of  the  Appellate 
Division  of  the  Supreme  Court,  made 
March  19,  1920,  in  New  York  Edison 
Company  vs.  Public  Service  Commis- 
sion, First  District,  and  Acker,  Mer- 
rall  &  Condit  Company.  This  order 
supported  the  electric  company  in  its 
contention  that  it  could  not  be  com- 
pelled to  furnish  breakdown  service  to 
a  competitor.  (For  an  account  of  this 
important  case  see  Electrical  World, 
April  3.  1920,  page  806.  and  June  5. 
1920,  page  1338.) 

West  Virginia  Public  Service  Com- 
mission Ordered  to  Hear  Case  Affected 
by  Federal  Injunction. — The  Public 
Service  Commission  of  West  Virginia 
having  held  itself  inhibited  from  pass- 
ing on  a  case  (Kelley  Axe  Manufactur- 
ing Company  vs.  Public  Service  Com- 
mission) involving  a  dispute  between 
an  industrial  and  a  natural-gas  com- 
pany because  of  an  injunction  awarded 
by  the  United  States  Supreme  Court 
forbidding  interference  with  interstate 
transportation  of  this  fuel,  the  Supreme 
Court  of  Appeals  of  West  Virginia  has 
ordered  the  commission  to  hear  and 
determine  the  case  according  to  law, 
asserting  that  the  injunction  does  not 
prohibit  the  commission  from  fulfilling 
the  duties  which  it  was  created  to  dis- 
charge while  it  refrains  from  infring- 
ing on  the  United  States  Constitution. 
(10.5    S.    E.    1.52.) 

Powers  of  Municipalities  and  Public 
Service  Commission.  —  A  state  can 
authorize  a  municipal  corporation  to 
establish  by  an  inviolable  contract  the 
rates  to  be  charged  by  a  telephone  com- 
pany or  other  public  service  corporation 
for  a  definite  term,  not  unreasonable 
in  point  of  time,  according  to  a  deci- 
sion of  the  Supreme  Court  of  Appeals 
of  Virginia  in  City  of  Richmond  vs. 
Chesapeake  &  Potomac  Telephone  Com- 
pany, and  the  effect  of  such  contract 
is  to  suspend  during  its  term  the  gov- 
ernmental power  of  regulating  rates. 
The  authority  to  make  the  contract 
must,  however,  clearly  appear,  and  all 
doubts  will  be  resolved  in  favor  of  the 
continuance  of  the  power  of  the  state. 
Where  express  power  to  fix  rates  is 
not  so  conferred  on  a  municipality,  the 
state  may  through  the  State  Corpora- 
tion Commission  direct  a  public  utility 

•The  Icft-hantl  number.';  refer  to  the  vol- 
ume and  the  right-h.iptl  rumbers  to  the 
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Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


to  increase  its  rates  above  those  fixed 
by  its  franchise  and  the  municipality 
cannot  maintain  a  constitutional  objec- 
tion on  the  ground  of  impairment  of 
contract.  Although  a  city  has  the  stat- 
utory or  constitutional  right  to  pro- 
hibit the  use  of  its  streets  by  public 
service  corporations,  this  alone  is  in- 
sufficient to  confer  express  power  to 
regulate  rates  by  inviolable  contract. 
(105  S.  E.  127.) 

Federal  Court  Holds  Valuation  of 
Property  on  Pre-War  Costs  to  Be  Con- 
fi.scatory. — Granting  an  injunction  to 
the  St.  Joseph  Railway,  Light,  Heat  & 
Power  Company  against  the  enforce- 
ment of  street-railway  and  steam-heat- 
ing rates  prescribed  by  the  Missouri 
Public  Service  Commission,  the  United 
States  District  Court  for  the  Western 
District  of  Missouri  declared  that  a 
valuation  based  on  the  original  cost 
where  that  was  ascertainable,  and 
otherwise  upon  prices  during  the  pre- 
war period,  was  not  a  reasonable  method 
of  fixing  the  valuation  in  view  of  the 
greatly  increased  costs  since  the  war 
and  of  the  greater  rate  of  returns 
earned  by  other  enterprises,  and  that 
rates  based  upon  such  a  method  of 
valuation  were  inadequate  and  virtually 
confiscatory.   (268  Fed.  267.) 

Federal  Judge  Sanctions  25  per  Cent 
Profit  on  Gas.  —  The  constitutionality 
of  the  80-cent  gas-rate  statute  having 
been  successfully  assailed  by  the  Kings 
County  Lighting  Company,  that  com- 
pany, finding  itself  free  from  legal  pre- 
.scription  of  its  charges,  raised  its  rates 
to  $1.50  per  1,000  cu.ft.  The  Attorney- 
General  and  the  Public  Service  Com- 
mission thereupon  made  a  motion  to  va- 
cate or  modify  the  injunction,  alleging 
that  the  new  rate  is  excessive.  In  the 
United  States  District  Court  for  the 
Southern  District  of  New  York  Judge 
Hough  orally  dismissed  the  motion,  con- 
cluding his  opinion  in  these  words:  "I 
consider  the  word  'inequitable'  in  the 
present  connection  to  mean  something 
so  obviously  vvrong  that  it  shocks  the 
conscience  of  a  fairly  decent  man  who 
happens  to  be  the  chancellor.  I  believe 
that  at  the  present  time  and  for  a 
time  in  the  future,  concerning  which  I 
cannot  venture  even  to  form  an  opinion, 
the  most  favorably  situated  gas-making 
concern  within  the  limits  of  the  city  of 
New  York  cannot  reasonably  expect  to 
make  and  distribute  gas  and  pay  inter- 
est (at  rates  now  ridiculously  low) 
upon  the  money  it  has  borrowed  in  the 
past  for  less  than  $1.20  per  unit,  and 
this  gas  company,  I  am  sure,  is  by  no 
manner  of  means  the  most  favorably 
situated  within  the  city's  limits.     I  am 


also  of  the  opinion  that  a  25  per  cent 
profit  (which  is  the  difference  between 
$1.20  and  $1.50)  is,  as  a  profit  on  any- 
thing, not  so  grossly  inequitable  as  to 
shock  the  conscience  of  a  decent  man." 
Validity  of  Election  Favoring  Munic- 
ipal Acquirement  of  Electric  Plant 
Sustained. — The  voters  of  Summerville, 
S.  C,  having  indorsed  a  proposal  for 
the  purchase,  repair  and  extension  of 
an  existing  electric  light  plant,  the 
Bank  of  Dorchester  agreed  to  buy  the 
entire  issue  of  bonds  made  for  this 
purpose,  but  subsequently  refused,  at- 
tacking their  validity  on  three  grounds 
— first,  that  the  projects  of  purchase, 
repair  and  extension  should  have  been 
separately  voted  on;  second,  that  the 
rate  of  interest  should  have  been 
stated;  third,  that  the  fact  of  there 
being  an  ice  plant  connected  with  the 
electric  lighting  plant  affected  the 
validity  of  the  issue.  In  Commission- 
ers of  Public  Works  of  Town  of  Sum- 
merville vs.  Bank  of  Dorchester  the 
Supreme  Court  of  South  Carolina 
found  for  the  plaintiff  and  affirmed  the 
entire  legality  of  the  election.  (105 
S.   E.  32.) 

Customers  of  Power  Companies  Con- 
testing Rates  Entitled  to  Copies  of 
Others'  Contracts. — In  determining  an 
appeal  from  an  order  made  in  Salis- 
bury &  Spencer  Railway  Company  vs. 
Southern  Power  Company  (see  ELEC- 
TRICAL World,  May  29,  1920,  page 
1284),  in  which  it  was  held  that  the 
defendant  should  be  compelled  to  fur- 
nish electrical  energy  to  the  plaintiff 
and  other  companies  without  unjust 
discrimination,  the  order  in  question 
being  one  requiring  the  defendant  to 
furnish  to  the  plaintiffs  copies  of  cer- 
tain specified  contracts  which  it  is 
claimed  the  defendant  had  made  with 
other  customers  under  substantially 
similar  conditions,  the  Supreme  Court 
of  North  Carolina  affirmed  the  order, 
laying  down  the  law  as  follows:  (1) 
The  petition  by  plaintiffs  for  such  an 
order  in  suit  for  mandamus  was  proper; 
(2)  the  power  of  the  court  to  prevent 
rate  discrimination  is  inherent  and  in- 
dependent of  the  law  establishing  the 
Corporation  Commission  and  of  the 
statutory  law;  (3)  the  Corporation 
Commission  cannot  authorize  an  elec- 
tric power  company  to  discriminate  be- 
tween consumers  and  such  discrimina- 
tion can  be  corrected  by  mandamus 
whether  or  not  it  results  from  a  con- 
tract imposed  by  the  power  company, 
for  while  the  court  will  not  fix  rates 
it  will  review  the  commission's  findings 
if  unjust  discrimination  is  authorized; 
(4)  contracts  made  by  defendant  power 
company  with  other  customers  estab- 
lishing the  fact  that  it  is  selling  energy 
to  thorn  under  substantially  the  same 
conditions  at  a  less  price  than  it  is 
charging  plaintiffs  are  material,  and 
plaintiffs  are  entitled  to  have  copies  of 
such  contracts  brought  into  court;  (5) 
no  interference  is  implied  with  the  right 
of  the  power  company  to  apply  to  the 
Corporation  Commission  to  fix  the 
rates  it  shall  be  permitted  to  charge 
all  consumers  receivincr  such  service. 
(105  S.   E.  28.  > 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


D.  H.  Redinger,  assistant  resident 
engineer  in  charge  of  construction  work 
on  the  Big  Creek  hydro-electric  project 
of  the  Southern  California  Edison  Com- 
pany,  has   been  spending  a   few  weeks 


in  the  East  on  a  combined  pleasure  and 
business  trip.  He  has  spent  some  time 
at  the  plant  of  the  William  Cramp  & 
Sons  Ship  &  Engine  Building  Company 
inspecting  the  waterwheels  being  built 
for  the  Big  Creek  extensions  and  the 
plant  of  M.  W.  Kellogg  Company,  which 
is  furnishing  piping  for  the  job.  Mr. 
Redinger  has  been  connected  with  the 
Southern  California  Edison  Company 
since  the  spring  of  1916.  He  was  born 
at  Lawrence,  Kan.,  Jan.  20,  1884,  and 
was  graduated  from  Kansas  University 
with  the  degree  of  C.E.  in  1911.  His 
first  work  was  in  the  Alaska  coal  fields 
in  charge  of  an  investigation  party 
under  M.  S.  Hibbard  of  the  United 
States  Land  Office.  He  then  joined  the 
engineering  staff  of  Stone  &  Webster, 
and  was  engaged  on  the  original  con- 
struction work  at  Big  Creek  in  1912 
and  1914.  In  1914  he  was  engaged  in 
the  federal  Reclamation  Service  as 
field  engineer  in  charge  of  irrigation 
work  in  the  Salt  River  Valley,  Ari- 
zona. From  the  fall  of  1915  to  the 
spring  of  1916  he  was  a  member  of 
the  California  State  Highway  Com- 
mission at  San  Luis  Obispo.  This 
position  he  resigned  to  take  up  his 
present  duties. 

Melvin  H.  Coulston  of  New  York  has 
been  appointed  Commissioner  of  Pat- 
ents by  President  Wilson.  Mr.  Coul- 
ston was  formerly  First  Assistant  Com- 
missioner of  Patents. 


E.  C.  Rutz  of  Chicago  has  been 
appointed  director  of  the  Department  of 
Public  Utilities  of  the  city  of  Kala- 
mazoo, Mich.  Mr.  Rutz  was  electrical 
engineer  for  the  Commissioners  of 
Lincoln  Park,  Chicago,  until  1913,  when 
he  resigned  and  joined  the  staff  of 
the  Woodmansee-Davidson  Engineering 
Company,  consulting  engineers  of  Chi- 
cago. He  left  this  company  to  take 
up  his  duties  in  Kalamazoo  on  Feb.   1. 

George  L.  Hoxie  has  been  engaged 
by  the'  Southern  California  Edison 
Company  as  research  engineer  to  make 
investigations  of  power  resources  and 
their  conservation  and  most  effective 
utilization.  Dr.  Hoxie  was  graduated 
from  Cornell  University  as  mechanical 
engineer  in  1892  and  later  received  the 
degrees  of  M.M.E.  and  Ph.D.  from  the 
same  institution.  The  next  ten  years 
were  spent  in  university  work,  his  first 
permanent  business  connection  being 
with  Westinghouse,  Church,  Kerr  & 
Company  of  New  York.  In  1905  he 
opened  offices  in  New  York  City  as  a 
consulting  engineer,  and  he  has  fol- 
lowed his  profession  continuously  since 
that  time.  His  counsel  and  services 
have  been  employed  by  public  utility 
corporations  and  private  enterprises 
throughout  the  country  in  engineering 
and  operating  matters.  His  connection 
with  the  Edison  organization  will  per- 


America  and  consulting  engineer  of  the 
General  Electric  Company.  Mr.  Alex- 
anderson  was  born  in  Upsala,  Sweden, 
Jan.  25,  1878,  and  received  his  technical 
education  at  the  Royal  Institute  of 
Technology  of  Stockholm,  Sweden,  and 
at  Berlin,  Germany.  He  entered  the 
service  of  the  C.  &  O.  Electric  Com- 
pany in  1901  and  joined  the  engineer- 
ing staff  of  the  General  Electric  Com- 
pany one  year  later.  During  the  last 
eighteen  years  Mr.  Alexanderson  has 
been  closely  identified  vrith  develop- 
ment work  on  large  alternators  and 
high-frequency  apparatus.  He  origi- 
nated the  development  of  the  magnetic 
amplifier  and  was  the  first  to  introduce 


mit  him  to  continue  his  professional 
activities.  Dr.  Hoxie  has  closed  his 
New  York  office. 

Ernst  Fredrik  Werner  Alexanderson, 

who  has  been  elected  president  of  the 
Institute  of  Radio  Engineers,  is  chief 
engineer   of   the    Radio    Corporation   of 


E.  F.  W.  .ALEXANDERSON 

iron  into  high-frequency  circuits.  In 
May,  1915,  Mr.  Alexanderson  was  in 
contact  with  Mr.  Marconi  in  this 
country,  with  the  result  that  the  large 
radio-frequency  alternator  and  mag- 
netic amplifier  for  raido-telegraphic 
work,  as  designed  by  Mr.  Alexanderson, 
was  installed  in  the  Marconi  company's 
station  at  New  Brunswick,  N.  J.,  and 
has  since  been  adopted  by  the  Radio 
Corporation  of  America  for  its  chain 
of  worldwide  wireless  stations.  Mr. 
Alexanderson  holds  a  number  of  United 
States  patents.  He  is  a  member  of 
the  American  Institute  of  Electrical 
Engineers,  and  he  is  also  author  of  a 
number  of  papers  which  have  been 
presented  before  various  technical  so- 
cieties. 

Francis  J.  Chestcrman,  chief  engi- 
neer of  the  Bell  Telephone  Company  of 
Pennsylvania,  Philadelphia,  gave  an  in- 
teresting talk  on  the  subject  of  "Trans- 
lating Thought  by  Electricity"  befoi-e 
the  local  Rotary  Club  at  the  Bellevue- 
Stratford   Hotel   recently. 

Dr.  Robert  B.  Owens,  secretary  of 
the  Franklin  Institute  of  Philadelphia, 
his  many  friends  will  be  glad  to  hear, 
is  now  on  the  road  to  recovery  from  eye 
trouble,  from  which  he  has  been  suffer- 
ing for  several  weeks.  It  will,  still  be 
some  weeks,  however,  before  Dr. 
Owens  will  be  able  fully  to  engage  in 
his  duties  at  the  institute. 
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W.  J.  Davis,  Pacific  Coast  engineer  of 
the  General  Electric  Company,  has  been 
transferred  to  the  International  General 
Electric  Company  and  will  soon  leave 
for  London  and  later  for  South  Africa, 
where  he  will  remain  about  one  year 
studying  the  proposed  electrification  of 
the  present  steam  railroad  between 
Capetown  and  Pietermaritzburff,  a  dis- 
tance of  approximately  800  miles.  It 
is  also  proposed  to  electrify  suburban 
lines  from  PietermaritzburR-  to  Natal 
and  Durban.  It  is  understood  that 
electrical  energy  will  be  obtained  from 
coal-fired  steam  stations.  The  changes 
are  to  increase  the  capacity  of  this  im- 


portant trunk  line,  which  is  now  operat- 
ing nearly  up  to  the  limit  of  its  capacity. 
Sir  William  J.  Hoy  is  general  manager 
of  the  lines,  which  are  owned  and  oper- 
ated by  the  government.  Mr.  Davis 
states  that  electrification  will  defer 
double-trackisg  fifteen  years.  Mr.  Davis 
was  born  in  Louisville,  Ky.,  in  1869  and 
after  being  graduated  from  the  Rose 
Polytechnic  Institute  in  1892  spent 
three  years  in  construction  work,  at 
which  time  he  entered  the  employ  of  the 
General  Electric  Company  at  Schenec- 
tady in  the  students'  course.  In  1898 
he  was  ti'ansferred  from  the  special 
testing  department,  where  he  was  then 
foreman,  to  the  railway  and  traction 
engineering  department.  He  remained 
in  this  department  for  ten  years  and 
during  that  time  was  engineer  on  some 
of  the  most  notable  early  electrifica- 
tions. Among  these  was  the  Albany  & 
Hudson  electrification.  This  was  the 
first  steam  railroad  to  be  electrified  and 
also  the  first  to  use  convei-ters  in  rail- 
way work.  Other  electrification  proj- 
ects on  which  Mr.  Davis  was  employed 
included  the  Central  London,  the  Lon- 
don Underground,  the  New  York  Cen- 
tral, the  Detroit  River  tunnels  and  the 
West  Jersey  &  Seashore.  The  latter 
was  notable  in  that  8  miles  of  line  was 
double-tracked  and  electrified,  a  6,000- 
kw.  power  house  and  converter  station 
was  built,  nearly  eighty  cars  were  sup- 
plied and  the  line  was  put  in  operation 
in  six  months.  Mr.  Davis  has  been  in 
his  present  position  for  eleven  years. 


J.  M.  Thompson,  an  attorney  of  Cald- 
well, Idaho,  has  been  appointed  to  suc- 
ceed A.  L.  Freehafer  as  president  of 
the  Idaho   Public  Utilities  Commission. 

Louis  B.  Fasset,  for  many  years  con- 
nected with  the  Northern  New  York 
Utilities,  Inc.,  Watertown,  N.  Y.,  has 
been  appointed  superintendent  of  dis- 
tribution,  succeeding   R.   B.   McGinnis. 

Frederick  A.  KoLster,  electrical  engi- 
neer of  the  Bureau  of  Standards,  in 
charge  of  the  commercial  radio  de- 
velopment work,  has  resigned  his  posi- 
tion and  is  to  be  associated  with  the 
Federal  Telegraph  Company,  San  Fran- 
cisco. 

S.  H.  Heller  has  been  appointed 
vice-president  and  general  manager  of 
the  E.  L.  Uncapher  Electric  Company, 
Louisville,  Ky.,  jobber  of  electrical 
supplies,  to  succeed  M.  H.  Moies.  Mr. 
Heller  was  formerly  general  manager 
of  the  Central  Home  Telephone  Com- 
pany of  Louisville. 

Harvey  Pond,  formerly  advertising 
manager  of  the  Arrow  Electric  Com- 
pany, Hartford,  Conn.,  manufacturer 
of  wiring  devices,  has  been  promoted  to 
the  position  of  general  sales  manager 
of  that  company.  Kenneth  J.  Owens 
succeeds  Mr.  Pond  as  advertising  man- 
ager. 

Stephen  Q.  Hayes,  who  is  associate<l 
with  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pitts- 
burgh, Pa.,  in  its  switchboard  engineer- 
ing department,  is  en  route  to  Aus- 
tralia in  the  interests  of  the  company. 
Mr.  Hayes  will  establish  an  office  in 
the  Queensland  Building,  84  William 
Street,  Melbourne,  Australia,  and  will 
remain   there  for  six  months. 

Frank  A.  Burr,  who  has  been  en- 
gaged in  engineering  work  with  the 
Nan-agansett  Electric  Lighting  Com- 
pany and  the  Brown  &  Sharpe  Manu- 
facturing Company,  Providence,  R.  I., 
for  the  past  year,  has  been  appointed 
to  the  faculty  of  the  Rhode  Island  State 
College  to  take  the  place  of  Prof.  R.  L. 
Wales,  who  is  engaged  in  research  work 
for  the  Bureau  of  Standards,  Washing- 
ton,  D.   C. 

B.  C.  Jones  has  been  appointed  super- 
intendent of  the  Pittsfield  (Mass.) 
porcelain  works  of  the  General  Electric 
Company.  Mr.  Jones  entered  the  em- 
ploy of  the  Pittsfield  works  of  the  com- 
pany in  1908,  being  assigned  to  the  cost 
section  of  the  motor  department  and 
having  charge  of  fan  and  power 
motors,  .lightning  arresters,  disconnect- 
ing switches,  etc.  In  1912  he  was  trans- 
ferred to  the  manufacturing  superin- 
tendent's office,  specializing  on  costs, 
investigation,  factory  layouts  and 
equipment.  During  the  war  he  traveled 
extensively  in  behalf  of  the  conversion 
and  provision  of  works  for  the  produc- 
tion of  war  material  under  the  com- 
pany's responsibility,  having  general 
charge  of  this  work.  About  a  year  ago 
he  was  made  an  assistant  manufactur- 
ing superintendent  at  Pittsfield.  He 
will  report  to  C.  C.  Chasney,  manager 
of  the  Pittsfield  works,  in  his  new 
post. 


Dr.  R.  C.  Rodgers,  who  was  recently 

appointed  assistant  secretary  of  the 
Illuminating  Engineering  Society, 
served  for  fifteen  years  in  the  depart- 
ment of  physics  of  Cornell  University, 
from  which  university  he  was  grad- 
uated in  190.5  with  the  degree  of  M.E., 
obtaining  later,  through  advanced  work, 
the  degrees  of  M.A.  and  Ph.D.  He  has 
been  particularly  interested  in  pho- 
tometry and  illumination  for  some 
years  past.  Since  the  retirement  of 
Dr.  Edward  L.  Nichols  as  head  of  the 
physics  department  at  Cornell  he  has 
been  in  charge  of  the  work  in  the 
physics    of    photography,    further    de- 


veloping the  courses  originated  by 
Prof.  G.  S.  Moler,  who  retired  in  1917. 
Dr.  Rodgers  is  a  member  of  the  Ameri- 
can Physical  Society,  the  American 
Association  for  Advancement  of  Science, 
the  Optical  Society  of  Amei'ica,  the 
American  Institute  of  Electrical  Engi- 
neers, the  Illuminating  Engineering 
Society,  the  Cornell  Engineering  So- 
ciety and  the  honorary  society  of  Sigma 
Xi.  His  duties  with  the  Illuminating 
Engineering  Society  will  be  in  the  di- 
rection of  promoting  its  interests  and 
expanding  its  activities  and  influence. 
He  will  assist  the  chairmen  of  com- 
mittees, where  possible,  in  their  work. 


Obituary 


Wilbert  H.  Doughty,  a  piominent 
contractor-dealer  at  Fall  River,  Mass., 
died  at  his  residence  in  that  city  i-ecent- 
ly  after  a  short  illness.  In  July,  1920. 
Mr.  Doughty  retired  from  membership 
in  the  Doughty  &  Welch  Electric  Com- 
pany, Inc.,  at  Fall  River.  He  was  born 
at  Brunswick,  Me.,  about  fifty-four 
years  ago,  and  his  earlier  career  in- 
cluded service  as  a  traveling  represent- 
ative of  the  old  Thomson-Houston  Elec- 
tric Company  and  the  Thomson  Electric 
Welding  Company  of  Lynn,  Mass.  For 
a  time  he  was  in  charge  of  the  motor 
departmerlt  of  the  Fall  River  Electric 
Light    Company. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Aluminum  Conductor  Bookings  Show 
Increase 

CONTRARY  to  conditions  existing  last  year  in  the  alu- 
minum field  there  is  now  sufficient  capacity  available, 
both  raw  material  and  mill,  to  place  aluminum  conductor 
production  on  a  satisfactory  basis.  Less  than  a  year  ago 
there  was  little  metal  that  could  be  turned  over  to  con- 
ductor business,  but  with  a  decline  in  output  in  the  auto- 
motive and  other  fields  and  an  increase  in  orders  for  con- 
ductors there  is  now  plenty  of  capacity  at  hand  which  it 
is  expected  will  be  devoted  permanently  to  that  trade. 

There  have  recently  been  placed  several  orders  of  good 
size  for  aluminum  conductor,  and  the  outlook  for  the  future 
is  reported  particularly  bright.  Ingot  aluminum,  98  to  99 
per  cent  virgin  is  quoted  now  at  28  cents  a  pound.  With 
14-cent  copper  the  first  cost  of  these  two  metals  would  be 
about  on  a  par  when  it  is  considered  that  aluminum  for 
equal  conductivity  weighs  just  under  one-half  what  copper 
weighs. 

Early  Fan  Orders  Below  Expectations 

WITH  1-921  production  of  large  fans  well  on  the  way 
toward  completion,  contracts  on  the  part  of  dis- 
tributers ai-e  somewhat  disappointing.  True,  there  have 
been  many  orders  placed  with  manufacturers,  but  at  the 
same  time  a  great  many  distributers  have  held  off  and 
say  they  will  continue  to  do  so  for  another  month  or  so. 
The  general  unsettled  conditions  of  business,  although  an 
upward  trend  is  noticed;  large  stocks  carried  over  and  the 
fact  of  a  price  advance  of  up  to  10  per  cent  over  last  year's 
prices  are  the  reasons  given  for  this  hesitation. 

The  endeavor  of  the  past  few  years  on  the  part  of  the 
producers  to  encourage  distributers  to  place  their  contracts 
early  in  the  year,  in  order  to  get  the  best  deliveries  and  to 
give  manufacturers  something  in  the  line  of  orders  to 
work  on,  began  to  bear  fruit  last  year  in  a  great  many 
cases.  But  transportation  tie-ups  counteracted  this  meas- 
ure. This  year  business  conditions  are  hindering-  this 
early  ordering. 

As  conditions  stand  now,  fan  prices  will  be  about  10  per 
cent  higher  this  season,  although  manufacturers  are  pro- 
tecting the  dealer  against  a  drop  in  price.  The  facts  of 
the  case  rest  on  production  costs.  The  materials  going 
into  the  fans  were  ordered  at  least  by  last  summer,  and 
production  was  started  before  a  drop  in  both  the  price  of 
materials  and  of  labor  became  effective.  Consequently  the 
fans  that  will  go  on  the  market  this  year  will  have  cost 
the  producer  more  than  they  have  at  any  other  time. 

There  is  a  feeling  among  the  trade,  however,  that  these 
prices  will  be  too  high  to  suit  the  consumer  and  that  sales 
will  suffer.  While  it  is  generally  thought  by  producers 
that  sales  this  year  will  equal  those  of  last  year,  a  record 
year,  there  are  some  who  feel  that  this  iiuestion  of  price 
will  have  considerable  effect.  Production  is  going  on  on 
the  basis  of  that  of  last  year. 

Stocks  of  fans  among  the  trade  vary.  In  the  East  stocks 
are  large  and  advance  ordering  is  light.  I,ast  season  was 
not  good  fan  weather  there.  Hence  the  hesitation  in  con- 
tracting. Stocks  are  fairly  large  in  the  Middle  West,  and 
there,  ''oo,  ordering  is  light.  The  Pacific  Coast  is  pretty 
well  cleaned  out.  The  South  is  always  a  good  market,  and 
stocks  there  are  low.  Consequently  pretty  fair  orders  have 
already  been  placed  fi-om  that  section. 

As  to  types,  it  is  thought  that  the  8-in.  to  12-in.  sizes  will 


have  an  increased  sale  this  year  in  proportion  to  other 
years  and  that  the  16-in.  will  suffer  somewhat.  Much  stress 
is  being  placed  on  the  fan  for  residential  uses,  and  this 
naturally  caters  to  the  smaller  sizes.  The  smallest  size  has 
not  been  considered  in  this  discussion,  but  will  be  taken 
care  of  at  a  later  time. 

Several  manufacturers  have  already  shipped  quantities 
of  stock  to  distributers,  but  these  are  I'esting  quietly  in 
the  latters'  warehouses,  as  the  dealer  buying  is  light. 

An  increased  capacity  is  being  devoted  to  the  production 
of  ceiling  fans.  The  phenomenal  run  of  these  last  year 
surprised  the  trade,  and  hold-over  stocks  are  negligible. 
The  same  price  advance  has  been  applied  to  these. 


Pole-Top  Arrester  Deliveries  Ruling  Short 

LIGHTNING  arresters  of  the  pole-top  type  are  respond- 
ying  to  a  fair  movement  already  this  ytir,  especially  in 
the  Middle  West.  Some  good  orders  have  beei<  going  through 
in  the  far  West  and  in  the  East  too,  and  from  the  volume 
of  inquiries  coming  in  to  manufacturers  some  nice  buying 
should  be  in  prospect. 

In  small  quantities  stocks  can  be  tapped  to  supply  orders 
on  the  2,300-voIt  equipment,  and  from  stock  up  to  two  and 
three  weeks  is  quoted  on  other  voltages  and  in  large 
quantities.  No  price  changes  have  been  reported  up  to 
date.  This  is  still  a  grave  question  with  many  central 
stations,  and  some  are  withholding  purchases  in  expecta- 
tion of  a  possible  recession.  It  is  known  that  many  lines 
have  been  allowed  to  remain  vdthout  lightning  protection 
in  the  last  few  years  and  some  have  been  put  in  without  it. 


Hopeful  Year  Seen  in  Washing 
Machine  Industry 

AT  THE  last  meeting  of  the  American  Washing  Machine 
-^^  Manufacturers'  Association,  Jan.  19  and  20,  the  general 
feeling  prevailing  among  the  members  was  that  the  washing 
machine  industry  v/as  already  beginning  to  come  up  out  of 
the  depths  which  all  fabricated  products  have  found  them- 
selves in  during  the  last  ninety  days.  This  feeling  of  opti- 
mism, according  to  Enoch  B.  Seitz,  the  secretary,  was  based 
not  on  hopes  but  on  substantial  orders. 

While  recuperation  was  not  expected  to  come  fast,  a 
steady  improvement  was  looked  for.  The  belief  has  been 
expressed  that  more  intensive  sales  effort  will  be  made  by 
this  industry  than  ever  before  and  that  the  methods  of 
merchandising  will  stand  the  most  rigid  inspection.  The 
outlook  for  what  is  termed  a  wonderful  year  is  predicted, 
starting  slow  but  finishing  stronger. 
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Pole-Line  Hardware  Manufacturers  See 
Good  Business  Ahead 

THE  market  for  pole-line  hardware  is  only  fair  from 
the  standpoint  of  buying.  The  present  month  is  usu- 
ally a  period  of  light  buying,  but  though  it  is  true  some 
utilities  are  covering  their  spring  needs  the  general  demand 
is  considerably  less  than  normal.  As  far  as  prospects  for 
good  business  go,  however,  the  situation  is  very  favorable, 
according  to  several  manufacturers.  Almost  without  ex- 
ception producers  express  confidence  that  the  contemplated 
extension  of  power  lines  by  electric  railways  and  central 
stations  will  result  in  heavy  buying  in  the  coming  spring. 
In   accordance  with   this   view  some   hardware   producer 
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are  going  ahead  with  production,  although  on  a  curtailed 
basis,  for  the  purpose  of  piling  up  reserve  stocks.  In  one 
instance  the  value  of  surplus  stocks  now  held  at  the  factory 
amounts  to  half  a  million  dollars.  Other  manufacturers 
have  only  recently  caught  up  with  back  orders  and  so  are 
not  able  to  ship  large  quantities  of  other  than  standard 
material  from  stock.  Deliveries,  on  the  whole,  are  good, 
ranging  from  stock  up  to  two  or  three  weeks. 

Prices  have  held  steady  since  general  decreases,  ranging 
from  5  to  15  per  cent,  were  made  during  the  month  of 
December  and  the  early  part  of  January.  In  some  quarters 
still  lower  prices  are  expected,  but  in  others  the  vievi^  is 
expressed  that  present  quotations  will  hold  steady. 


Trade  Pitfalls  and  Possibilities 
in  the  Orient 

"■  I  ""HERE  are  three  major  reasons  why  British  and  not 
-■-  American  concerns  have  the  great  bulk  of  the  elec- 
trical business  in  the  Orient,  and  more  particularly  in 
China,"  according  to  F.  K.  Pinckney  of  the  Macbeth- 
Evans  Glass  Company.  In  an  interview  with  a  representa- 
tive of  the  Electrical  World,  after  a  first-hand  inves- 
tigation of  conditions  in  the  Far  East,  MT.  Pinckney 
enumerated  these  reasons  as  follows:  "First,  Americans 
have  not  appreciated  the  great  possibilities  for  electrical 
business  '.n  that  part  of  the  world;  second,  they  have  chosen 
unsuitable  representatives,  and,  third,  they  have  insisted 
on  short-time  credit  when  foreign  competitors  have  been 
giving  virtually  as  much  credit  as  was  necessary  to  get 
the  business,  which  means  anywhere  from  three  to  six 
months. 

"Electric  light,"  Mr.  Pinckney  continued,  "is  used  ex- 
tensively and  lavishly  in  Japan,  and  its  use  is  growing 
very  rapidly  in  China.  In  Japan  municipal  hydro-electric 
plants  are  the  rule,  and  the  service  is  sold  on  a  flat-rate 
basis  as  a  natural  sequence.  In  China,  however,  private 
companies  supply  most  of  the  electric  service  from  steam- 
driven  generating  stations,  and  the  service  is  consequently 
metered. 

"Glassware,  such  as  it  is;  incandescent  lamps  all  the  way 
from  Christmas-tree  sizes  to  large  gas-filled  units,  flash- 
light batteries  and  lamp  sockets  are  manufactured  in 
large  quantities  in  Japan.  Some  of  these  products  are 
being  exported  to  this  country,  to  China  and  elsewhere,  but 
a  Chinaman  would  not  buy  anything  made  in  Japan  if  he 
could  possibly  get  something  else.  Ultimately  these  and 
other  electrical  devices  will  probably  be  made  in  China, 
but  that  may  be  a  long  time  off',  and  in  the  meantime  the 
British  are  capitalizing  the  Chinese  aversion  to  the  Jap- 
anese product  and  are  doing  a  large  and  increasing  electri- 
cal business  with  the  Celestial  Empire. 

"China  should  be  a  very  fertile  field  for  electric  signs, 
because  the  Chinaman  is  a  great  believer  in  advertising  and 
uses  electric  light  very  profusely. 

"Both  the  Chinese  and  the  Japanese  are  accustomed' to 
cheap  things,  and  that  is  what  they  want  to  buy.  How- 
ever, they  will  pay  more  for  a  better  article  when  they  are 
shown  that  the  advantages  outweigh  the  difference  in  price. 
That  is  now  being  demonstrated  by  the  increasing  demand 
for  modem  American  glassware.  One  concern  in  Tokyo 
has  up-to-date  lighting  demonstration  rooms  and  empldys 
an  illuminating  engineer,  trained  in  America,  to  educate  its 
salesmen. 

"Europeans  would  lose  the  respect  of  the  natives  if  the 
women  attempted  to  do  their  own  housework,  so  there  does 
not  seem  to  be  much  of  a  field  for  the  essentially  labor- 
saving  electrical  devices  for  the  home.  However]  hollow 
ware,  floor  lamps,  electrically  operated  phonographs,  re- 
frigerating machines,  etc.,  should  find  ready  sale  among 
the  European  populations  of  the  large  cities.  There  is  also 
a  large  field  for  electric  fans,  as  the  punkas,  formerly  used 
for  cooling  large  assemblages,  are  rapidly  being  discarded. 
"The  meter  requirements  of  China  are  growing  rapidly, 
while  both  China  and  Japan  are  using  a  greater  amount 
of  insulated  wire,  wiring  supplies,  switches,  motors,  gen- 
erators and  central-station  accessories.  There  is  much  more 
American  apparatus  to  be  found  in  Japan  than  in  China, 


where,  as  previously  stated,  the  British  are  getting  most 
of  the  business.  Throughout  the  Far  East  their  bayonet- 
socket  lamp  remains  the  standard.  The  British  have  shown 
wise  discrimination  in  trading  through  English  or  Chinese 
concerns.  One  of  the  Chinaman's  characteristics  is  that 
it  is  against  his  principle  to  make  an  advance  payment  with 
an  order  or  to  pay  for  goods  before  they  have  been 
received." 


Small  Electrical  Sheet  Tonnages 
Being  Booked 

nPHERE  is  little  activity  in  the  electrical  sheet  market. 
-■■  In  the  first  place  manufacturers  of  motors,  generators, 
transformers,  etc.,  using  electrical  sheets  are  working  on 
a  much  reduced  schedule,  as  a  whole,  especially  manufac- 
turers of  small  motors.  In  the  second  place,  these  same 
manufacturers  last  summer  and  fall  had  to  order  their 
sheets  well  in  advance  and  in  pretty  good  volume  in  order 
to  cover  their  needs  in  what  might  have  turned  out  to  be 
a  very  tight  market. 

But  the  break  in  demand  came,  and  these  stocks  of  sheets 
have  not  all  been  used  up.  Under  the  present  feeling  of 
uncertainty  in  the  nation's  industries  manufacturers  are 
not  ordering  in  advance  and  current  needs  are  relatively 
light.  True,  some  tonnage  is  being  booked,  even  in  car- 
load lots,  but  these  large  lots  are  few  and  far  between. 
Small  tonnages  too  are  slipping  through. 

Prices  of  electrical  sheets  of  various  mills  are  on  a  par, 
and  there  is  sufficient  capacity  available  to  supply  most 
needs  on  short  notice.  There  is  a  feeling  among  the  mills, 
however,  that  business  will  pick  up  in  March  and  show  a 
much  better  tone. 


The  Metal  Market  Situation 

pOSSIBLY  as  a  result  of  the  proposed  plan  of  the  Copper 
A  Export  Association,  mentioned  in  last  week's  issue,  to 
take  400,000,000  lb.  of  copper  off  the  market  by  pooling 
it  for  export  sales  and  issuing  debentures  at  8  per  cent 
interest,  which  will  be  retired  as  the  copper  is  sold,  there 
is  a  firmer  tone  to  the  market.  Prices  in  both  the  major 
and  outside  markets  have  advanced  from  i  cent  to  i  cent 
over  a  week  ago.  This  is  a  result  not  so  much  of  in- 
creased domestic  demand,  as  copper  consumers  in  this 
country  continue  to  hold  off  buying  to  see  how  things  'oreak, 
but   of  stronger  buying   interest   from   abroad. 

Producers  are  generally  asking  13  cents  delivered  for 
prompt  and  February  shipments,  13J  cents  over  March  and 
13J  cents  for  the  second  quarter.  In  the  outside  market 
prices  have  become  firmer  until  they  are  generally  i  cent 
per  pound  higher  than  producers'. 

Outside  of  copper  there  is  little  or  no  change  to  metal 
prices  this  week.  The  market  for  lead  is  quiet  but  steady, 
little  buying  interest  being  shown.  Tin  is  also  inactive  at 
present,  following  better  inquiries  a  few  days  previously. 
The  price  of  tin  receded  i  cent  per  pound  the  past  week. 
Zinc  presents  a  slightly  steadier  tone  under  a  better  demand, 
which  may  possibly  be  but  temporary. 


NEW  YORK  METAL  MARKET  PRICES 


('opppr 

[.ondoa,  standard  .spot. 


Prime  Lake. . 

Electrolytic. . 

Casting 

Wire  base. . 
Lead,  trust  pricc- 

Aulimony 

-Vickel,  ingot 

Sheet  zinc,  f  .o.b.  smelter. . . 
Zinc,  spot 

Tin ;; 

Aluminum,  98  to  99  percent. 


—Feb    I.  1921^ 

£        s      d 

69      10     0 

Cents  per  found 

13   25 

12   75 

12  37; 

15  75 

4  75 

5  25 
43  00 
II    50 

5  50 
33  00 
28  00 


—Feb    7.  1921^ 
£       3        d 
72      0        0 

Cents  per  Pound 

H.50 

13  00    13   25 

12  62! 

15  75 

4  75 

5  25 
43  00 
II   50 

5  50 
32  75 
28  00 


OLD  METALS 


Heavy  copper  and  wire. 

[irass,  heavy      

Brass,  light     rT 

LcLid.  heavy '.' 

Ziac,  old  scrap 


Cents  per  Pound  A.  Cents  per  Pound 
II    00-11    25  II    00-11.25 

6  00     6  50  6  00-  6  50 

4  00     4  50  4  00     4  50 

4  00     4  25  4  00-   4  25 

3  00     5  25  3  00-    3  25 
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The  Week 

IN  TRADE 


Prices    When    Quoted    Are    Those    Prevailing    at   the 

Opening  of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


STILL  more  evidence  seems  to  be  apparent  this  week  of 
a  better  tone  in  the  electrical  market.  Jobbers  as  a 
whole  do  not  report  substantial  increases  in  volume  of 
orders  taken,  but  they  do  say  that  from  the  inquiries  re- 
ceived they  believe  the  trade  is  thinking  better  and  feeling 
better.  Resumption  in  building,  especially  residential  build- 
ing, is  going  on  well  in  Seattle,  but  in  other  sections  is 
quiet.  However,  a  general  feeling  is  prevalent  that  the 
volume  will  be  quite  satisfactory  by  May.  Supply  stocks 
are  good  for  immediate  needs,  but  there  is  little  ordering 
for  future  business,  regardless  of  the  probability  that  a 
building  boom  would  quickly  reduce  stocks  to  a  low  level. 


NEW  YORK 

There  seems  no  longer  to  be  any  doubt  that  the  turn  of 
the  tide  has  been  reached.  From  this  time  on  conditions 
in  the  electrical  trade  in  this  territoi-y  should  gradually  im- 
prove. That  appears  to  be  the  consensus  of  opinion  among 
jobbers.  Many  of  them  cannot  report  any  better  actual 
sales,  it  is  time.  Some,  on  the  other  hand,  are  finding  a 
larger  total  volume  of  orders.  The  common  meeting  ground 
is  that  the  bottom  point  of  buying  has  been  reached.  A 
generally  improved  tone,  a  feeling  of  optimism,  a  firmer  basis 
is  evident  to  the  market.  An  increasing  number  of  inquiries 
is  reported,  indicating  that  a  good  potential  demand  exists. 

A  reflection  of  this  fact  is  found  in  the  policy  of  several 
manufacturer's  of  going  ahead  and  producing  goods  for 
stock.  Jobbers,  however,  are  still  ordering  material  only 
as  they  actually  need  it.  Stocks  consequently  are  held  dowTi 
to  as  low  levels  as  possible  to  conform  to  the  light  demand 
which  it  seems  must  still  exist  for  some  time  to  come. 

Collections  in  the  metropolitan  district,  it  seems,  have 
been  reported  in  rather  more  pessimistic  vein  than  the 
actual  average  situation  warrants.  A  representative  col- 
lection would  probably  range  close  to  sixty  days,  but 
the  majority  of  jobbers  state  that  in  view  of  the  care  used 
in  granting  credit  collections  occasion  little  trouble. 

Rubber-Covered  Wire. — A  few  jobbers  are  making  fairly 
good  sales  to  industrials  in  small  lots.  The  general  demand 
is  light,  however,  with  stocks  held  as  low  as  possible.  Nom- 
inal quotations  for  No.  14  in  10,000-ft.  lots  this  week  range 
all  the  way  from  $7.75  to  $9.50  per  1,000  ft. 

Conduit. — Small  orders  are  received  in  fair  volume  in 
some  cases,  but  the  market  is  quiet  with  adequate  stocks 
on  hand.  In  2,500-ft.  lots,  J  in.  black  varies  from  $70  to 
$79  per  1,000  ft.  and  1  in.  black  from  $1.37  to  $155. 

Flexible  Armored  Conductor. — Slight  signs  of  a  strength- 
ening market  are  noted.  Several  jobbers  report  a  fair 
volume  of  orders.  The  general  policy  is  to  replenish  stock 
only  as  necessary.  No.  14,  two-wire  double-strip,  in  1,000 
ft.  quantities  brings  from  $61  to  $66  per  1,000  ft. 

Cable  Boxes.— W.  A.  Bonnell,  New  York  City,  announce.- 
a  price  reduction  of  25  per  cent  on  cable  boxes,  effective 
Feb.  5. 

Tape. — Demand,  on  the  whole,  is  quiet,  the  best  report 
on  sales  being  "fair."  Stocks  for  the  most  part  are  not 
considered  too  large.  Standard  grades  of  fiiction  tape 
range  from  48  to  50  cents  per  pound,  in  100-lb  lots,  and 
rubber  tape  fi'om  42  to  50  cents. 

Outlet  Boxes. — Sales  are  light  with  very  sm?.!l  quantities 
in  stock.     Some  jobbers,  in  fact,  are  cleaned  out. 


Fans. — Very  little  buying  has  been  done  for  the  coming 
season  in  this  district.  Stocks  held  over  from  last  year 
are  large,  and  there  is  a  feeling  in  the  trade  that  prices 
announced  last  fall  are  rather  high. 

Lamps. — No  falling  off  is  reported  in  the  good  volume  of 
sales  that  has  been'  recorded  to  date  this  winter.  Prompt 
shipments  prevail,  and  stocks  are  generally  full  in  all  sizes. 
The  Edison  Lamp  Works  at  Harrison,  N.  J.,  is  back  on 
a  five-day  week  basis. 

Porcelain. — Until  further  notice  the  American  Jobbers' 
Supply  Company  announces  that  it  will  disregard  the  price 
increase  of  10  per  cent  on  knobs,  tubes  and  cleats  announced 
in  last  week's  issue.  The  R.  Thomas  &  Sons  Company,  East 
Liverpool,  Ohio,  has  revised  its  price  list  on  standard  por- 
celain, effective  Jan.  26.  On  some  items  the  change  is  an 
increase,  on  others  a  decrease,  the  revision  in  both  cases 
ranging  from  5  to  10  per  cent. 


CHICAGO 

Regardless  of  how  poor  other  business  is,  the  electrical 
line  runs  along  with  sufficient  volume  to  prevent  any  real 
discouragement.  Manufacturers  and  jobbers  alike  state 
that  January  billing  reached  a  comfortable  total  and  that, 
leaving  the  first  half  of  1920  out  of  consideration,  business 
is  very  close  to  normal.  An  encouraging  feature  is  that 
in  many  cases  stocks  have  been  well  cleaned  out,  which  will 
necessitate  the  placing  of  additional  orders  as  rapidly  as 
consuming  demand  develops.  Close  co-operation  is  found 
between  manufacturer  and  jobber  to  the  extent  that  in  many 
cases  jobbers'  inventories  are  being  submitted  to  the  manu- 
facturer for  suggestions  as  to  how  heavily  to  order.  This 
should  insure  sane  business  in  the  approaching  season. 

The  worst  feature  remains  in  slow  collections.  Jobbers 
report  si.xty  days  or  more  as  the  average,  and  manufac- 
turers in  some  cases  are  running  behind  that.  Relief  seems 
to  be  in  sight,  however,  in  that  manufacturers  with  national 
distribution  report  conditions  in  the  East  as  being  better. 
This  improvement,  it  is  hoped,  is  traveling  westward,  as 
did  the  wave  of  depression  last  fall.  In  general,  prices  are 
firm,  there  being  no  quotable  changes.  Chicago  building 
took  a  slight  spurt  this  week,  new  permits  amounting  to 
$1,450,000  having  been  issued,  two-thirds  of  this  amount 
being   in   one   large   apartment   building. 

Motors. — Jobbers  state  that  business  has  settled  back 
as  regards  volume  of  orders  to  about  where  it  was  before 
the  war  and  is  confined  almost  wholly  to  replacements. 

Fans.  —  Manufacturers  anticipate  rather  light  business 
in  the  approaching  season  as  most  jobbers  and  dealers, 
as  a  result  of  the  cool  summer  last  year,  went  into  the 
winter  with  considerable  stock  on  hand.  The  price  element 
is  a  subject  of  much  question,  but  no  line  on  the  future 
can  be  obtained. 

Lamps.  —  Railroad  buying,  so  great  a  feature  a  few- 
months  ago,  has  almost  entirely  disappeared.  Domestic 
business  continues  good,  and  the  trade  feels  that  it  will  be 
better,  as  it  is  known  that  there  are  millions  of  empty 
sockets  in  the  country.  Undoubtedly  the  public's  expecta- 
tion of  lower  prices  is  acting  as  a  drag.  Prices  are  firm, 
and  there  is  no  indication  that  waiting  will  permit  cheaper 
buying. 

Fuses. — Fuse  business  is  "going  along."  Stocks  are  full 
and  orders  can  be  filled  on  receipt.  Prices  so  far  remain 
firm.  Reduction  of  industrial  activity  throughout  the  coun- 
try has  resulted  in  much  less  consumption  of  fuses,  and 
this  line  will  probably  remain  steady  on  a  reduced  level 
for  some  time. 

Hollow  Ware. — Manufacturers  report  that  January  was 
the  best  January  in  the  history  of  the  business  with  the 
exception  of  last  year.  Conservativism  is  the  rule  with 
jobbers,  and  they  are  consulting  freely  with  manufacturers 
as  to  how  large  stocks  they  should  carry.  Retail  dealers 
still  have  some  stocks  on  hand. 

Air  Heaters. — Although  the  weather  is  mild  in  Chicago, 
some  heaters  are  still  being  sold  to  supplement  or  take  the 
place  of  furnaces.  All  elements  of  the  trade  report  the 
past  season  to  have  exceeded  expectations. 
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BOSTON 

Slow  improvement  characterizes  the  trend  of  business, 
which  continues  spotty  throujjhout  New  EnKland.  The 
Boston  building  stril<c  has  reduced  buyins  in  local  jobbing: 
circles,  but  industrial  orders  and  public  utility  purchasinff 
hold  up  fairly  well.  Collections  are  poor.  Stocks  are  ample 
in  ne-rly  all  lines  except  watt-hour  meters,  which  are 
very  scarce.  Prices  are  firm  except  where  the  pressure 
of  accumulated  stocks  has  been  strong  enoucrh  to  induce 
distributers  to  make  cuts.  Field  men  in  jobbing  organi- 
zations report  a  more  hopeful  outlook  in  local  territory,  and 
orders,  while  not  heavy,  are  well  distributed  and  numerous. 
Deliveries  are  satisfactory  in  most  lines.  New  office-build- 
ing construction  is  in  prospect  at  Worcester,  Mass.,  on 
sites  recently  swept  by  fires,  and  important  hotel  construc- 
tion is  scheduled  for  early  advancement  at  Providence,  R.  L 

Meters. — Jobbers  are  unable  to  accumulate  stocks  of  any 
real  size.  One  of  the  largest  houses  was  cleaned  out  Mon- 
day and  was  ordering  meters  on  a  fourteen  weeks'  delivery 
basis. 

Fuses. — Prices  are  steady  and  stocks  good.  A  leading 
distributer  reports  improvement  in  the  sales  of  the  last 
fortnight  compared  with  any  other  of  the  last  two  months. 

Tape.  —  Sluggish  movement  features  the  tape  market. 
Prices  are  unsteady,  but  sales  averaging  around  50  cents 
per  pound  are  common  for  :!-in.  black,  in  100-lb.  lots.  Com- 
pound is  selling  around  42  cents  to  45  cents  in  the  above 
quantity.      Stocks   are   large. 

Insulators. — Buying  is  moderately  good  and  stocks  are 
fair.  The  2,300-volt  porcelains  are  selling  around  14  cents 
to  18  cents  according  to  quantity. 

Flexible  Armored  Conductor. — Prices  are  steady,  two- 
strip  No.  14  selling  at  $67  per  1,000  ft.  in  1,000-ft.  lots. 
No  trouble  is  experienced  in  getting  this  material  by  stock 
shipment. 

Wire. — Prices  are  unstable  in  bare  copper  wire,  the  base 
ranging  around  161  to  17  cents  on  the  average,  with  fluctu- 
ations of  a  cent  or  two  on  either  side  in  extreme  cases. 
Central  stations  are  displaying  more  interest  in  the  vidre 
market.  Weatherproof  base  Monday  was  about  18  cents, 
and  rubber-covered  No.  14  wire  sold  at  $8.25  per  1,000  in 
1,000-ft.  lots. 

Rigid  Conduit. — A  quiet  market  prevails  for  this  material, 
with  only  nominal  differences  in  prices  against  last  week's 
figures.  A  leading  house  was  putting  out  1-in.  black  pipe 
in  less  than  2,500-lb.  lots  Monday  at  $164.55  per  1,000  ft.,  the 
galvanized  selling  at  $174.85.  The  i-in.  black  .sold  for 
$84.02  and  galvanized  at  $89.12.  Deliveries  have  been  helped 
greatly  by  the  mild  winter. 

Non-Metallic  Flexible  Conduit. — Unsteady  pi'ices  are  re- 
ported. In  1,000-ft.  lots  the  3'2-in.  size  was  selling  Mon- 
day as  low  as  $22  per  1,000  ft.,  and  the  1-in.  size  at  $25.  It 
was  stated  that  these  prices  were  set  to  meet  cuts  under 
close  competition.  Stocks  are  substantial  and  the  demand 
is  not  very  large. 

Appliances. — The  demand  for  washing  machines  shows 
improvement  over  the  last  two  months  of  1920,  according 
to  a  leading  distributer.  Consistent  campaigning  is  yield- 
ing returns.  Cleaners  are  moving  slowly  and  radiators  are 
rather  quiet,  pending  the  advent  of  the  between-season 
demand. 

Cro.ss-arms. — Stocks  are  reasonably  satisfactory  and  buy- 
ing has  not  as  yet  developed  any  spurt. 


ST.  LOUIS 

Activity  during  the  past  week,  according  to  reports  from 
leading  jobbers,  has  been  decidedly  spotty.  With  one  large 
jobber  reporting  the  week  as  one  of  the  best  in  some  time, 
sales  of  wiring  supplies  having  increased  noticeably,  an- 
other jobber  reports  no  improvement  over  the  previous  week 
and  still  another  reports  sales  very  low.  It  is  difficult  to 
discover  any  definite  trend  to  the  market.  There  is  a  gen- 
erally hopeful  feeling,  however,  in  spite  of  the  unsettled 
conditions.  This  is  probably  the  result  of  a  considerable 
number  of  inquiries  from  and,  in  the  case  of  at  least  one 


jobber,  a  considerable  number  of  sales  to  industrials.  Prac- 
tically no  orders  have  been  vei-y  large  but  they  are  steady, 
and  the  volume  is  being  built  up  bit  by  bit. 

In  regard  to  the  building  situation,  if  all  the  construction 
now  in  the  proposed  stage  is  put  under  way  between  April' 
and  September,  there  will  probably  be  as  large  a  shortage  of 
that  line  of  supplies  as  there  was  during  1919.  Actual 
building  operations  at  present  are  negligible.  Credit  de- 
partments by  dint  of  much  hard  work  are  maintaining 
collections  around  sixty  days. 

Fans. — Jobbers  are  beginning  to  sound  out  retailers  on 
the  coming  season  and  are  finding  in  a  number  of  instances 
that  dealers  have  carried  over  stocks  from  last  year.  In 
any  case,  they  report,  there  are  few  dealers  who  will  be 
willing  to  tie  up  much  capital  in  fan  stocks,  most  of 
them  preferring  to  buy  as  fast  as  consumer  demand 
develops.  The  increase  in  the  price  of  fans  over  last  season 
will  also  tend  to  keep  dealers  from  buying  heavily. 

Lightning  Arresters. — Inquiry  is  very  lively,  and  sales 
have  improved  considerably.  This  may  be  traced  to  the 
desire  of  central  stations  to  prepare  for  the  maintenance 
work  that  will  come  in  the  spring.  Deliveries  have  im- 
proved somewhat,  from  eight  to  ten  weeks  being  promised 
locally. 

Fittings. — ^Flexible-armored-conductor  fittings  are  in  fair 
demand,  and  jobbers  have  ample  stocks.  Jobbers  are  hav- 
ing no  difficulty  in  obtaining  all  they  want  and  are  quoting 
at  $7  per  100.  " 

Ranges. — Little  effort  is  being  made  to  push  range  sales, 
and  several  jobbers  are  carrying  large  stocks.  It  is  felt 
that  present  prices  are  too  high  to  permit  very  heavy  sales. 

Lamps. — -Lamp  sales  continue  strong.  Jobbers  estimate 
them  as  slightly  below  those  of  last  year,  but  the  difference 
is  not  nearly  so  large  as  that  observed  in  other  items. 
Stocks  are  complete.  The  type  C  street-lighting  lamp  is 
in  good  supply,  and  jobbers  are  moving  them  steadily. 

Rigid  Conduit. — The  market  for  rigid  conduit  is  prac- 
tically non-existent,  almost  all  the  wiring  work  being  out- 
side, but  prices  are  holding  well.  Representative  quotations 
are  $77  per  1,000  ft.  of  the  1-in.  black  and  $150  per  1,000  ft. 
of  the  1-in.  black.     Supplies  are  heavy. 

Wire.- — Increased  activity  is  noticeable  here,  much  to  the 
relief  of  some  jobbers  who  have  been  carrying  large  stocks. 
The  orders  are  generally  small,  running  from  1,000  ft.  to 
5,000  ft.  individually,  but  enough  of  these  small  orders  were 
billed  during  the  week  to  make  up  a  satisfying  total.  The 
demand  is  coming  mainly  from  industrials,  with  very  few 
orders  from  contractor-dealers.  Prices  are  about  the  same, 
No.  14  rubber-covei'ed  being  quoted  between  $8  and  $8.50 
per  1,000  ft.,  with  other  wire  prices  in  line. 

Farm-Lighting  Plants. — Demand  has  not  quickened  as 
yet,  but  intensive  sales  campaigns  are  being  figured  on  for 
the  spring.     Stocks  are  generally  large. 


ATLANTA 

Reports  continue  to  be  received  of  the  reopening  of 
industrial  plants  throughout  the  section,  the  textile  indus- 
try in  particular  showing  a  considerable  reawakening.  This 
will,  of  course,  naturally  stimulate  retail  trade  in  all  lines 
and  should  materially  improve  general  conditions.  Re- 
ports are  current  that  the  retailers  expect  a  resumption 
of  trade  within  the  next  thirty  days  and  are  placing  orders 
in  anticipation  of  this  event.  Jobbers  are  lending  con- 
siderable assistance  to  retailei's  in  sales  promotion  work, 
such  as  laying  out  selling  campaigns  for  various  classes  of 
electrical  merchandising.  One  of  the  principal  jobbers  re- 
ports his  wholesale  business  approximately  25  per  cent 
below  that  of  December,  though  slow  improvement  is  ex- 
pected. Building  activities  throughout  the  section  remain 
sluggish  in  spite  of  low  price  of  materials  and  low  labor 
rates.  The  building  permits  for  Atlanta  for  the  month 
of  January  number  189,  valued  at  $586,909.  This  inactivity 
of  building  is  causing  the  market  for  electrical  building 
material  to  continue  slow,  as  retailers  and  contractors  are 
unable  to  anticipate  their  spring  demands. 

Local  bank  clearings  are  off  30  per  cent,  and   collections 
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on'  the  average  are  the  worst  they  have  been  for  the  past 
several  months. 

■J  Heating  Devices. — This  line  has  not  recovered  its  volume 
bf  holiday  trade,  though  in  the  aggregate  jobbers  report 
material  moving  satisfactorily.  For  the  first  time  in  several 
months  stocks  are  reported  in  good  shape  with  shipments 
coming  through  regularly. 

Pole-Line  Hardware. — The  movement  in  this  line  is  re- 
ported on  the  increase,  with  stocks  and  shipments  in  sat- 
isfactory shape.  Prices  were  reduced  on  this  item  several 
,weeks  ago  and  possibly  .served  to  stimulate  the  demand. 
Prices,  cross-arm  braces,  lots  100  to  500,  20-in.,  $13.49; 
26-in.,  $17.50;  30-in.,  $20.15  per  100.  Lag  screws,  h  in.  x 
'4h  in.,  $5.63  per  100.  Through  bolts,  I  in.  x  12  in.,  $15.47. 
'  Industrial  Lighting  Equipment. — There  is  little  activity 
in  this  line,  buyers  purchasing  only  for  vei-y  necessary  re- 
quirements. A  reduction  in  price  seems  to  be  demanded 
iby  the  trade.  Stocks  are  in  good  shape,  but  jobbers  re- 
port no  expectations  of  revival  in  demand  before  the  early 
spring. 

Fans. — Several  of  the  jobbing  firms  have  begun  to  close 
contracts  for  fan  deliveries.  Shipments  to  local  stocks  are 
ibeing  received  and  forwarded  to  retailers  in  the  southern 
part  of  this  section. 

Flexible  Armored  Conductor. — The  continued  high  price 
of  conduit  is  stimulating  the  sales  of  this  line,  which  was 
sluggish  for  so  long.  Jobbers  report  orders  coming  through 
fairly  satisfactorily,  while  a  price  advance  of  10  per  cent 
[has  just  been  announced.  Stocks  are  from  good  to  heavy 
throughout  the  teri'itory. 

J  Porcelain. — Jobbers  are  skeptical  on  the  possibility  of  a 
20  per  cent  price  advance.  Stacks  are  in  fair  shape  and 
moving  satisfactorily,  with  shipments  still  somewhat  slow. 

Washing  Machine.s. — Little  or  no  activity  is  reported  in 
jthe  washing-machine  market,  sales  having  fallen  to  a  mini- 
imum.  All  jobbers  have  heavy  stocks  on  hand,  though  they 
expect  to  be  able  to  reduce  them  by  active  sales  campaigns 
in  the  next  few  weeks. 

Vacuum  Cleaners. — Steady  sales-  are  noticed,  especially 
in  the  larger  centers,  though  demand  for  a  price  reduction 
by  consumers  is  becoming  more  pronounced. 

Sewing  Machines. — Few  orders  are  being  received,  and 
'most  jobbers   report  themselves  overstocked. 

SAN  FRANCISCO 

,_^A  stronger  note  of  optimism  and  better  business  dis- 
tinguished the  opening  week  of  February.  Building  oper- 
ations are  stUl  dropping,  but  the  encouraging  feature  is 
^the  better  buying  morale  of  the  public. 

The  value  of  the  building  permits  issued  in  the  principal 
California  cities  during  January,  1921,  is  as  follows:  San 
[Francisco,  $1,246,808;  Oakland,  $546,239;  Los  Angeles, 
^$3,096,579;  San  Diego,  $499,342;  Fresno,  $341,550.  The 
jValue  of  the  building  permits  issued  during  January,  1920, 
was  as  follows:  San  Francisco,  $1,636,268;  Oakland,  $548,- 
693;  Los  Angeles,  $4,186,266;  San  Diego,  $277,280;  Fresno, 
$875,540.  These  cities  are  typical  of  their  different  sections. 
The  big  increase  in  San  Diego's  building  is  no  doubt  caused 
by  the  increased  prosperity  of  the  district  with  additional 
railway  service  and  through  extensive  building  opreations 
by  the  United  States  government.  On  Feb.  1  400  line- 
men of  the  Great  Western  Power  Company  struck  because 
of  a  wage  reduction,  but  company  officials  say  that  only  a 
few  more  than  100  are  out  now.  The  building  trades  unions 
of  San  Francisco  recently  signed  an  agreement  with  the 
employers  providing  that  future  wage  difl'erences  shall 
be  submitted  to  a  board  of  arbitration,  which  seems  to  indi- 
cate a  definite  end  to  future  disastrous   strikes. 

Sewing  Machines. — Sewing  machines  have  recently 
dropped  in  price,  the  standard  portable  vibrating  models 
now  retailing  in  the  neighborhood  of  $60.  Sales  are  better, 
and  it  is  noticeable  that  dealers  are  now  carrying  a  greater 
variety  both  of  models  and  makes  in  their  regular  stocks. 

Electric  Ranges. — Although  range  sales  are  quiet,  power 
men  are  predicting  big  sales  within  the  next  few  months 
because    of    the    increased    power    ready    for    distribution. 


Prices  are  now  on  a  quantity  basis.  The  average  family- 
size  range  retails  for  about  $220  and  costs  the  dealer  ap- 
proximately $175  in  single  lots  or  $160  in  lots  of  three 
with  the  privilege  of  assortment  with  other  sizes. 

Ironing  .Alachines. — An  enhanced  interest  in  ironers  is 
noticeable,  with  the  demand  veering  to  machines  whose 
rolls  are  of  a  greater  diameter.  The  46-in.  seems  to  be 
quite  popular  now. 

SEATTLE— PORTLAND 

Building  construction  in  Seattle,  particularly  residences 
since  the  first  of  the  year  has  shown  steady  improvement 
and  this  improvement  naturally  is  redounding  to  the  bene- 
fit of  electrical  jobbers,  supply  houses  and  contractor- 
dealers.  The  action  of  the  master  builders'  association  in 
reducing  wages  20  per  cent,  effective  Feb.  1,  coupled  with 
decreasing  costs  of  building  material,  are  bound  to  stimu- 
late new  construction.  It  is  the  consensus  of  opinion  that 
prospective  builders  have  decided  that  costs  of  building 
have  dropped  as  far  as  they  will  go,  that  the  bottom  has 
been  reached  and  that  now  is  the  time  to  build. 

Prices  along  all  lines  of  electrical  materials  are  holding. 
Quite  recently  there  has  been  some  price  cutting  on  socket 
heaters  and  certain  hollow-ware  appliances  by  retailers  who 
overstocked  for  Christmas  trade.  Stocks  along  all  lines  are 
reported  in  excellent  condition,  and  shipments  are  coming 
through  in  an  entirely  satisfactory  manner.  Sales  are 
quickening  perceptibly  and  are  slightly  in  excess  of  those 
of  last  year  for  the  same  period.  Collections  are  reported 
fair  to  medium  and  improving  slightly.  About  50  per  cent 
of  lumber  mills  are  operating,  some  on  a  three-day-week 
basis,  and  logging  camps  are  beginning  to  resume.  Wages 
ai'e  being  cut  in  every  line  of  industry. 

Portland  manufacturers  report  that  business  continues 
about  the  same  as  in  the  past  two  weeks.  Collections  are 
very  poor.  Stocks  are  improving  and  manufacturers  are 
still  behind  in  orders  but  are  rapidly  gaining.  Inquiries 
regarding  new  projects  are  appreciably  increasing  and  the 
future  looks  very  bright.  Portland  jobbers  report  busi- 
ness fair  and  collections  worse,  if  possible,  than  they  have 
been.  Prices  continue  on  a  downward  trend,  recent  drops 
being  noted  in  conduit,  loom,  wire,  etc.  Dealers  report 
business  slower,  with  cash  sales  only  fair  and  charge  ac- 
counts about  the  same  in  number  but  less  in  quantity.  Con- 
tractors in  this  section  state  that  business  is  not  very 
active  but  that  the  immediate  future  looks  bright.  There 
is  a  great  deal  of  activity  in  building  permits  at  this  time. 


SALT  LAKE  CITY— DENVER 

There  is  a  general  impression  that  business  is  gradually 
emerging  from  the  condition  of  inactivity  and  depression, 
but  the  change  to  a  new  status  is  slow.  The  retail  market 
is  a  little  livelier  than  it  was  a  month  ago,  with  dealers 
showang  a  stronger  tendency  to  place  orders  for  business 
a  month  or  two  ahead.  The  credit  situation  is  still  in  a 
bad  way,  showing  possibly  a  slight  improvement.  Con- 
servatism in  planning  futui'e  merchandising  operations  is 
still  the  rule.  There  are  rumors  of  big  building  projects 
that  will  get  under  way  in  early  spring,  much  of  which 
pertains  to  line  construction.  Fortunately  there  will  be 
no  scarcity  of  stocks  when  the  resumption  of  building 
begins.  Jobbers  are  beginning  an  active  campaign  to  get 
dealers  to  stock  for  the  spring  trade  in  vacuum  cleaners. 

Washing  Machines.^Apparently  a  point  of  "price  transi- 
tion has  been  reached  and  dealers  are  looking  foi-ward  to 
a  general  decline.  One  of  the  largest  American  manufac- 
turers has  announced  a  reduction  of  $5  on  a  dolly  type  of 
washer.  The  demand  is  good  and  stocks  more  than  ample 
to  supply  the  trade. 

Vacuum  Cleaners. — Prospects  point  to  a  big  spring  con- 
sumer demand,  and  dealers  are  preparing  accoi-dingly.  No 
price  easing  has  been  noted.  The  general  notion  pre- 
vails that  manufacturers  mean  to  hold  up  the  price  and 
increase  their  advertising  campaigns.  Many  of  the  best- 
known  cleaners  can  be  purchased  on  time-payment  plans, 
and  this  provision  has  a  decided  tendency  to  stimulate 
bu>-ing. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  from  Jobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Robbins  &  Myers  Brantford  Plant 
in  Operation 

The  Brantford  (Ontario)  plant  of  the 
Robbins  &  Myers  Company  has  placed 
in  production  the  company's  8-in.  fan. 
Machinery  is  now  being  installed  there 
to  build  the  ^-hp.  repulsion-induction 
motor  and  the  polyphase  motor  line  up 
to  frame  202.  This  takes  in  polyphase 
motors  up  to  and  including  3  hp.,  1,700 
r.p.m.,  60  cycles,  and  2  hp.,  1,400  r.p.m., 
25  cycles. 


Dodge  Acquires  Gray  &  Davis 
House-Lighting  Unit 

The  sole  ownership  and  manufacture 
of  the  house-lighting  system  fonnerly 
marketed  by  Gray  &  Davis,  Inc.,  Cam- 
bridge, Mass.,  has  come  into  the  pos- 
session of  H.  C.  Dodge,  Inc.,  machinery 
manufacturer,  Alger  Street,  Boston. 
This  "D-Light"  unit  is  now  manufac- 
tured under  conditions  that  permit  of  a 
larger  volume  of  production  than  form- 
erly, according  to  the  new  manufac- 
turer, because  it  is  built  in  a  plant 
where  the  facilities  are  exclusively  de- 
voted to  this  one  product.  The  com- 
pany is  producing  on  a  volume  basis 
this  350-watt,  32-42-volt  set,  and  is  in 
a  position  to  expand  its  representation 
throughout  the  country. 


has  been  asked  either  to  hear  the  claim 
or  to  refer  it  to  a  special  master. 

According  to  the  exceptions,  the 
claim  is  for  advertising  in  various  pe- 
riodicals the  product  of  the  Blue-Bird 
Company  and  for  preparation  of  the  ad- 
vertisements. These  were  placed  by 
the  Gardner  company  on  contracts.  The 
work  was  done  prior  to  the  receivership 
in  May,  1920. 


Wage  Reduction  at  Graton  & 
Knight  Plant 

A  reduction  of  about  20  per  cent  in 
the  wages  of  all  employees  was  placed 
in  effect  at  the  plant  of  the  Graton  & 
Knight  Manufacturing  Company,  Wor- 
cester, Mass.,  on  Jan.  31.  L.  L.  Harr, 
vice-president,  informed  the  Electrical 
World  that  the  step  was  necessary  in 
order  to  continue  to  provide  work  for 
the  employees.  During  the  past  half 
year  this  company  has  noted  a  marked 
tendency  toward  the  purchase  of  belt- 
ing for  group-driven  installations  in- 
stead of  a  trend  toward  individual  belt 
driving. 


Question  of  Advertising  .4ccount 
in  Receivership  Claims 

Exceptions  have  been  filed  in  the  Cir- 
cuit Court  at  St.  Louis  to  the  report  of 
the  receivers  of  the  Blue-Bird  Washing 
Machine  Company,  disallowing  the 
claim  of  the  Gardner  Advertising  Com- 
pany for  ?73,659.08.  It  is  alleged  that 
the  receivers  acted  unlawfully  in  reject- 
ing the  claim,  and  that  by  so  doing  they 
seek  to  deprive  the  advertising  company 
of  its  property  and  rights  without  due 
process  of  law,  in  violation  of  the  fed- 
eral and  state  constitutions.     The  court 


Edison  Electric  Appliance  Starts 
Salesmanship  School 

To  meet  the  new  conditions  arising 
from  the  pressure  of  competition  and 
the  awakened  sense  of  thrift  of  the 
buying  public,  and  to  provide  better 
and  more  intensive  methods  of  selling. 
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Howell  Motors  Building  for 
National  Stock 

In  the  belief  that  trade  in  the  elec- 
trical industry  will  be  picking  up  in 
strong  volume  before  long,  the  Howell 
(Mich.)  Electric  Motors  Company  is  go- 
ing ahead  with  production.  For  the 
past  two  months  the  company  has  been 
stocking  motors  at  its  distribution 
points,  which  now  number  about 
twenty-three  large  cities.  On  the  first 
of  January  two  carloads  of  motors  were 
shipped  for  Pacific  Coast  stock.  Ar- 
rangements have  just  been  completed 
for  warehouse  facilities  in  New  York 
City,  where  a  full  line  of  motors  will 
be  carried  too.  This  is  the  first  time 
that  the  company  has  ever  been  able  to 
accumulate  large  stocks  at  its  district 
sales  offices,  as  heretofore  production 
facilities  were  always  far  behind  the 
volume  of  new  business.  Since  the  first 
of  the  year,  when  the  plant  closed  down 
for  the  annual  taking  of  inventory,  de- 
partments have  been  gradually  open- 
ing up,  until  at  present  production  is  at 
about  40  per  cent  of  capacity.  This  is 
double  what  it  was  last  month.  The 
selling  organization  has  been  gradually 
built  up  since  the  first  of  last  Septem- 
ber, and  for  the  past  two  months  the 
company  reports  that  the  results  have 
spoken  for  themselves. 


PROSPECTUS  GIVING  SCOPE  AND  INTEREST 
OF  COURSE  IN  SALESMANSHIP 

the  Edison  Electric  Appliance  Company, 
5600  West  Taylor  Street,  Chicago,  has 
launched  a  school  of  salesmanship.  This 
school  is  for  the  use  of  all  engaged  in 
the  selling  of  any  kind  of  electrical  ap- 
pliances, says  J.  F.  Roche,  advertising 
manager  of  the  company,  and  tuition  is 
free.  It  covers  the  pi'inciples  of  sales- 
manship and  advertising  and  the  funda- 
mentals of  electricity  and  includes 
window  trimming,  stox-e  management, 
direct  mail  campaigns,  and  so  on. 
Within  the  past  two  months  2,000  have 
enrolled,  though  vei-y  little  publicity 
has  been  given  to  the  school,  and  the 
company  expects  that  the  enrollment 
will  be  as  high  as  30,000  among  its 
own  dealers,  central  stations  and  job- 
bers. The  scope  and  interest  of  the 
course  is  set  forward  in  the  prospectus, 
"A  Coat-Pocket  College  of  Electricity." 
John  B.  Mannion,  formerly  correspond- 
ence counselor  of  the  La  Salle  Exten- 
sion University,  is  supervisor. 


Carload  Order  of  Line  Hardware 
Shipped  in  Two  Hours 

As  an  instance  of  quick  shipments 
now  ruling  the  American  Jobbers'  Sup- 
ply Company,  New  York  City,  shipped 
a  carload  of  pole-line  hardware  on  Mon- 
day of  this  week  within  two  hours 
after  the  order  was  received  at  the 
factory.  The  carload  was  sent  to  one 
of  the  largest  New  England  electrical 
jobbing  houses,  which  is  evidently  con- 
fident of  a  strong  revival  of  business 
in  this  line.  The  American  company 
is  optimistic  as  to  the  future,  too,  as 
its  hardware  factory  not  only  has  ac- 
cumulated a  very  large  surplus  stock, 
but  is  continuing  to  produce  for  the 
purpose  of  further  building  up  its  re- 
serve supply. 


Locke  Gets  Order  for  220-Kv. 
Insulator  Units 

An  order  for  45,000  units  of  sus- 
pension-type insulators,  similar  to  the 
No.  5800  type,  has-  been  received  by 
the  Locke  Insulator  Manufacturing 
Company,  Victor,  N.  Y.,  from  the 
Southern  California  Edison  Company, 
r,os  Angeles.  They  will  be  used  on  an 
experimental  section  of  transmission 
line  approximately  20  miles  in  length 
for  operation  at"  220,000  volts.  The 
SouthL'rn  California  Edison  Company  is 
at  present  operating  at  150,000  volts 
with  nine  suspension  insulator  units 
per  string.  The  special  engineering 
features  involved  in  the  use  of  these 
insulators,  such  as  the  hardware,  the 
grading  shields  and  the  number  of 
units  used  per  string,  are  being  worked 
out  now  by  the  power  company's  engi- 
neers in  conjunction  with  Prof.  H.  J. 
Ryan  of  Leland  Stanford,  Jr.,  Univer- 
sity.    Delivery  of  the  45,000  units  is  to 
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be  made  during  the  coming  summei-. 
The  Locke  company  is  running  at  full 
capacity  but  is  stfll  from  four  to  six 
months  behind  on  orders.  The  company 
expects  that  new  business  during  the 
present  year  will  be  received  in  suffi- 
cient volume  to  absorb  capacity. 


Reductions  Made  in  Industrial 
and  Power  Apparatus 

Following  recent  wage  cuts  of  10  and 
15  per  cent,  depending  on  the  class  of 
work  affected,  put  into  force  at  the 
Schenectady  works  of  the  General  Elec- 
tric Company,  there  has  been  a  general 
reduction  of  10  per  cent,  effective  Feb. 
8,  on  certain  classes  of  the  company's 
apparatus.  The  following  are  covered: 
Alternating  and  direct  current  indus- 
trial motors  (including  welding  appa- 
ratus), switchboards,  regulators,  rotary 
converters,  motor  generator  sets  and 
generators  of  all  descriptions  except 
turbo  generators.  Power  transformers 
and  turbines  did  not  change.  These 
changes  are  in  list  price,  not  in  dis- 
counts, and  new  lists  are  being  pub- 
lished. 

The  same  change  nas  been  made  by 
the  Westinghouse  Electric  &  Manufac- 
turing Company,  effective  Feb.  9,  on 
alternating  and  direct  current  indus- 
trial motors  and  motor  generators. 


Underwriters'  Laboratories  Make 
Few  Changes  in  1920 

The  Underwriters'  Laboratories,  Inc. 
207  East  Ohio  Street,  Chicago,  in  a 
recent  publication  states  that  there 
have  been  submitted  rather  fewer  new 
patterns  of  the  more  general  types  of 
wiring  devices  during  the  past  year  but 
that  an  increasing  number  and  variety 
of  special  electrical  appliances  for  use 
either  in  homes  or  in  factories  have  re- 
ceived attention.  The  year  has  not  been 
marked  by  any  radical  changes  either 
in  standards  for  appliances  or  in  the 
general  types  of  devices  under  investi 
gation. 

The  Laboratories'  standard  for  non- 
metallic  tubing  has  been  revised  and 
improved.  New  standards  have  been 
issued  on  asbestos-covered  heater  coi'ds 
and  on  varnished-cloth-insulated  wires 
and  cables,  and  numerous  minor 
changes  have  been  made  in  other  elec- 
trical standards.  The  important  work 
on  inspections  of  rubber-covered  wires 
and  cords  has  continued  virtually  as  in 
previous  years,  and  the  only  changes  in 
specifications  and  standards  have  been 
in  the  recognition  of  varnished-cloth 
insulation  and  in  certain  new  types  as 
now  authorized  by  the  1920  National 
Electrical  Code. 


Mulliner  Brothers,  445  South  Warren 
Street,  Syracuse,  N.  Y.,  manufacturing 
service  engineers,  have  published  "Hu- 
man Engineering,"  by  Richard  Mulliner, 
a  textbook  for  manufacturers,  engineers, 
executives,  managers,  superintendents 
or  students  of  the  human  element  in 
manufacturing  and  business  engineer 
ing. 

The   C.    L.   Warrick   Company,   elec- 
tric lamp  specialist,  announces  that  it 


is  now  in  its  new  quarters  at  112  West 
Forty-second  Street,  New  York  City, 
where  it  has  much  larger  space. 

The  Cincinnati  Artistic  Wrought  Iron 
AVorks,  2941  Eastern  Avenue,  Cincin- 
nati, manufacturer  of  portable  lamps, 
etc.,  has  established  new  sales  offices  at 
500  Fifth  Avenue  and  19  West  Twenty- 
fifth  Street,  New  York  City,  and  at 
17  West  Wabash   Avenue,   Chicago. 

The  Cleveland  Belting  &  Machinery 
Company,  1504-24  University  Road, 
Cleveland,  manufacturer  of  engines  and 
boilers,  generators,  motors  and  belting, 
has  enlarged  its  storage  space  by  an 
addition  65  x  320  ft.  The  company 
says  that  its  business  is  beginning  to 
improve  and  expects  it  will  continue  to 
increase  from  now  on. 

The  Hertner  Electric  &  Manufactur- 
ing Company,  1905  West  114th  Street, 
Cleveland,  contemplates  the  construc- 
tion of  a  one-story  factory,  to  cost 
Jibout  $60,000. 

The  Maille  Electric  Company,  Provi- 
dence, R.  I.,  has  removed  from  24  Gar- 
net Street  to  Fountain  and  Dean 
Streets,  where  it  has  larger  quarters. 

The  Corning  Glass  Works,  Inc., 
Coming',  N.  Y.,  has  made  arrange- 
ments for  an  issue  of  $3,000,000  in  capi- 
tal stock,  the  proceeds  to  be  used  for 
general  financing  and  for  proposed 
plant  extensions. 

Leo  Offenberg,  Inc.,  has  purchased  the 
building  at  390  Canal  Street,  New  York 
City,  and  will  occupy  the  store,  base- 
ment and  first  two  floors,  comprising 
about  6,000  ft.  of  floor  space.  The 
company  plans  to  conduct  an  electri- 
cal jobbing  business,  selling  at  whole- 
sale only. 

The  Tubular  Woven  Wire  Fabric 
Company,  Pawtucket,  R.  I.,  has  re- 
moved its  New  York  office  from  61 
Broadway  to  52  Vanderbilt  Avenue. 
This  change  was  made  necessary  be- 
cause of  the  sale  of  "Duraduct"  and 
"Duracord"  having  been  combined 
under  one  sales  organization.  P.  S. 
Klees  has  been  engaged  to  take  care 
of  the  combined  sales  in  that  terri- 
'  tory. 

The  Clifton  Manufacturing  Company, 
Boston,  has  moved  into  offices  in  the 
r.ew  addition  recently  made  to  its  plant 
at  63  Brockside  Avenue.  The  portion 
of  the  old  building  made  vacant  by 
this  change  will  be  used  for  factory 
purposes.  The  company  manufactures 
enamel  and  galvanized-steel  conduits, 
insulating  tapes  and  compounds  and 
specialized    rubber   goods. 

The  Central  Telephone  &  Electric 
Company,  St.  Louis,  announces  the  re- 
moval of  its  headquarters  from  310-12 
North  Eleventh  Street  to  2018-20  Locust 
Street,  where  it  has  much  larger  quar- 
ters. 

The  Thomas  A.  Edison  Company,  Inc., 
West  Orange,  N.  J.,  has  filed  notice  of 
increase  in  capital  stock  from  $2,000,000 
to    $3,000,000. 

The  Maintenance  Company,  417  Canal 

Street,  New  York  City,  electrical  con- 
tracting engineer,  has  purchased  the 
six-story  loft  building  at  449-453  West 


Forty-second  Street.  The  company,  it 
is  understood,  will  soon  move  into  its 
news  quarters. 

The  Air-Way  Electric  Appliance  Cor- 
poration, Toledo,  Ohio,  has  established 
a  new  factory  branch  office  at  20  East  ■ 
Jackson  Boulevard,  Chicago,  in  charge 
of  Leon  Mayer,  district  sales  manager. 
The  company  has  made  arrangements 
with  the  National  Electric  Heating 
Company,  Ltd.,  544  Queen  Street  East, 
Toronto,  to  act  as  its  exclusive  fac- 
tory distributer  for  Canada.  A.  L.  Hix- 
son  has  been  appointed  district  sales, 
manager  for  the  states  of  Indiana  and 
Michigan.  J.  H.  Maish  is  district  sales 
manager  of  Kentucky  and   Ohio. 

The  Palmer  Bee  Company,  Cameron 
Avenue  and  East  Grand  Boulevard, 
Detroit,  is  preparing  plans  for  a  four- 
story  factory  on  Poland  Avenue,  to  cost, 
including  machinery,  in  excess  of  $350,- 
000.  The  company  manufactures  ele- 
vating and  conveying  machinery. 

The  Warner  Electric  Company,  Kala- 
mazoo, Mich.,  manufacturer  of  electri- 
cal equipment,  has  filed  notice  of  in- 
crease in  capital  stock  from  $14,000  to 
$50,000. 

The  Electrical  Engineering  Manufac- 
turing Company,  Pittsburgh,  has  ac- 
quired space  40  ft.  x  160  ft.  for  a  local 
plant  in  the  building  at  928-30  Penn 
Avenue. 

The  Dayton  Fan  &  Motor  Company, 
Dayton,  Ohio,  is  planning  to  increase 
its  capital  stock  from  22,500  shares, 
no  par  value,  to  67,500  shares,  no  par 
value,  the  proceeds  to  be  used  to  re- 
tire an  issue  of  $118,000  of  preferred 
stock  and  to  furnish  additional  working 
capital. 

Western  Electric  Company  salesmen 
in .  the  territory  for  which  Salt  Lake 
City  is  headquarters  held  their  semi- 
annual conference  in  that  city  on  Jan. 
20,  21  and  22.  James  S.  Walker,  Jr., 
president  of  the  Salt  Lake  Electrical 
Contractor-Dealers'  Association,  spoke 
before  the  meeting  on  the  21st,  and  in 
the  evening  a  dinner  was  given  at  the 
Newhouse  Hotel.  Talks  were  also  given 
by  C.  H.  Talmage,  manager  of  the  Salt 
Lake  branch,  and  by  several  manufac- 
turers'  representatives. 

The  Dayton  Insulating  Die  Company, 
Dayton,  Ohio,  manufacturer  of  dies  and 
molded  insulation,  has  been  authorized 
to  increase  its  capital  stock  from  $10,- 
000  to  $100,000. 

The     Rutenber     Electric     Company, 

Marion,  Ind.,  has  filed  notice  of  in- 
crease in  capital  stock  from  $150,000 
to  $2.50,000. 

The  Advance  Electric  Company,  6315 
Maple  Avenue,  St.  Louis,  has  decided 
to  hold  in  abeyance  temporarily  the 
erection  of  its  proposed  one-story  addi- 
tion, 50  ft.  X  100  ft.,  for  the  manufac- 
ture of  electrical  specialties. 

The  Smith-Perry  Electrical  Company, 
Dallas,  Tex.,  has  filed  notice  of  increase 
in  capital  stock  from  $60,300  to  $100,- 
000. 

The  El  Paso  Battery  &  Ignition  Com- 
pany, El  Paso,  Tex.,  has  increased  its 
capital'stock  from  $15,000  to  $30,000. 
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Foreign  Trade  Notes 


KKCENT  I'^OKEIGN  KNUINlOERIiVG 
STANlJAKDS.  —  Copies  of  engineerins 
standai'ils  issued  in  lit:;0  by  foiciffii  na- 
tional standardizing  bodies  aie  on  tile  with 
the  American  Engineering  Standards  Com- 
mittee. 29  West  Thirty-ninth  Street,  New 
York  City,  or  pliotostatie  oopies  of  those 
standards  can  be  furnished  at  a  nominal 
eost  The  publications  of  the  Hritish  Rngi- 
nocring  Standards  Associations  include: 
No.  94,  specifications  for  watertight  glands 
for  electric  cables  ;  No.  97,  specifications 
for  wati^rtight  fittings  fur  incandescent 
electric  lamps,  and  No.  10t>.  .specifications 
for  electrically  heated   cooking   range. 

THE  EDISON  SWAN  ELECTRIC  COM- 
PANY, in  its  report  for  the  year  ended 
.Inne  30.  1920,  published  in  a  recent  issue 
of  the  London  Electrical  Timcs^  shows  a 
profit  of  £111,570  for  the  year.  It  states 
that  extensive  additions  have  been  made  to 
the  lamp  works,  mainly  to  provide  for  the 
manufacture  of  gas-fllled  lamps,  at  n  cost 
of  £91.169.  The  arrangements  made  with 
the  Philips  Glowlamp  Works  of  Eindhoven, 
lloll.and.  is  also  mentioned.  By  this  agree- 
ment the  comp.any  has  been  able  to  obtain 
the  co-operation  of  that  firm  at  the  com- 
pany's works  at  Ponder.^  End  in  the  manu- 
facture of  all  classes  of  electric  lamps.  LTnder 
the  agreement  a  separate  company  has  been 
formed,  to  be  known  as  the  Ediswan  Lamp- 
works,  Ltd.,  for  the  entire  manufacture 
of  electric  lamps  for  the  company,  the  nec- 
essary capital  being  equally  contributed  by 
the  Edison  Swan  company  and  the  Philips 
company.  The  Edison  Swan  company  has 
al-so  made  arrangements  with  the  Sangamo 
Electric  Company  of  the  United  States,  and 
a  company  is  being  formed,  the  capital 
being  subscribed  by  both  firms,  to  manufac- 
ture meters  at  the  Ponders  End  plant, 
buildings  having  been  erected  for  the  pur- 
pose at  a  cost  of  £25.000.  Owing  to  the 
war.  stocks  of  raw  materials  and  manufac- 
tured goods  have  fallen  very  low.  In  order 
to  increase  these  considerably,  additional 
capital  is  necessary,  and  the  shareholders 
are  to  be  asked  to  sanction  this.  The  issue 
is  to  be  made  as  soon  as  the  money  market 
becomes   more   favorable. 

DEMAND  TOR  SM.\LL  MOTORS  IN 
CANADA. — The  demand  for  electrical  ap- 
pliances and  accessories  in  Canada  has  been 
fairly  good,  particularly  for  small  motors 
up  to  1  hp.  To  meet  this  demand  many 
manufacturers  are  now  devoting  special 
attention  to  the  production  of  such   motors. 

NEW  ZEAL.^ND  TO  STANDARDIZE 
ELECTRIC  DEVELOPMENT. — The  New 
Zealand  governent,  it  is  reported,  proposes 
to  standardize  the  entire  electric  develop- 
ment of  the  Dominion  on  the  standard 
three-phase.  50-cycle  system.  All  new  elec- 
tric installations  are  to  be  made  on  this 
system,  and  several  of  the  old  plants  are 
being  changed  to  that  s.vstetn  so  as  to  be 
ready  to  take  the  government  supply.  The 
plans  provide  that  the  hydro-electric  and 
steam-pow"er  plants  are  to  be  connected  up 
on  this  system  in  each  island  when  fully 
developed.  The  proposed  hydro-electric  de- 
velopments in  the  North  Island  amount  to 
341.000  hj)..  with  etjual  possibilities  in  the 
South  Island.  The  cost  of  the  North  Island 
scheme  is  estimated  at  about  $50,000,000 
and  that  of  th«  South  Island  plan  «t  not 
much  less. 

WATER-POWER  DEVELOPMENT  IN 
SWITZERLAND.  —  Owing  to  the  scarcity 
and  high  price  of  fuel  in  Switzerland  plans 
have  been  hastened  to  utilize  the  water- 
poiver  resources  of  the  country.  The  maxi- 
inum  output  of  the  power  plants  alrea<iy 
existing  Tiear  tdie  rivers  to  be  canalized 
amounts  to  290.000  hp.  P.y  the  erection  of 
new  plants  and  extensions  to  existing 
ptants  this  will  be  increased  l^v  1.450.000 
hp.  The  hydraulic  power  to  be  obtained 
from  rivers  in  the  lower  Alps  is  not  included 
in  these  figtires.  Substantial  prog?"ess  has 
been  made  in  the  electrification  of  the  Swiss 
raihvays.  despite  the  high  cost  of  materials 
and  labor.  It  is  estimated  th-at  the  elec- 
trification will  not  be  completed  until  1923, 
and  the  cost  is  placed  at  approximately 
$150,000,000. 

AM.\LOAMATION  Ol''  SIEMENS'  IN- 
TERESTS WITH  THE  KHI.NJE-ELHE 
UNION. — .\rrang<nients  for  am.ilgamating 
the  Siemens  &  Halske  Electricitiits-Gesell- 
schaft  of  Berlin  and  tlie  other  Siemens 
interest,**  with  the  Rhine-Elbe  l^nion,  one 
of  Hugo  Stinnes'  trust  creations,  -.iccoi'ding 
to  the  London  IChctriciun,  have  b.en  ap- 
proved by  the  shareholders  of  the  Siemens- 
Halske  Company.  The  capital  stock  of  the 
Siemens  it  Halske  Company  will  be  in- 
creased to  260,000.000  marks  bv  the  i.«sue 
of  130.o00.on0  preferred  and  4.000.000  ordi- 
nary share.«.  it  is  expected  that  this  con- 
solidation   will    make    the    company    inde- 


pendent of  market  fluctuations  in  raw 
materials  .and  increase  the  company's  tech- 
niciil  and  commercial  efliciency. 

NEW  EQUIPMENT  FOR  ELECTRIC 
PLANT  AT  VALLETTA,  MALTA. — The 
manager  of  the  waterworks  and  electric 
lighting  plant,  in  a  recent  report,  states 
that  the  present  generating  plant  is  inade- 
quate and  that  there  is  an  increasing  .de- 
mand for  service  not  only  from  localities 
where  mains  are  laid,  but  also  from  out- 
lying centers  .such  as  Robato,  Zebbug.  Cur- 
mi.  H.inirum.  Zeitun  and  Paula,  from  which 
more  than  600  applications  have  been  re- 
ceived. Main  extensions  will  not  be  under- 
taken before  the  generating  station  can 
meet  the  heavier  demand.  It  is  hoped  to 
place  the  order  for  a  new  generator  ver>' 
soon  so  as  to  enable  the  department  to 
put   the   new    plant   in   service   during   1921. 

II  i'DRO-ELECTRIC  DEVELOPMENT  IN 
NEW  ZEALAND. — The  New  Zealand  Min- 
ister of  Public  Works  in  his  annual  report 
to  Parliament  has  announced  a  progressive 
hydro-electric  power  development  .scheme 
to  cover  the  next  few  years.  The  project 
consists  of  a  complete  high-ten:;ion  trans- 
mission sj'stem  in  both  the  North  Island 
and  the  South  Island,  connecting  up  the 
different  hydro-electric  power  centers  with 
the  many  electric  power  board  districts. 
The  government  proposes  to  construct  only 
the  h.vdro-electrie  stations  and  main  trans- 
mi.ssion  lines  and  substations  from  which  the 
energy  will  be  sold  in  bulk  to  the  local 
power  boards  tor  distribuLion  to  the  con- 
sumers. Under  I  he  proposed  plan  the  local 
organizations  will  be  solely  responsible  for 
tie  distribution  of  the  power  for  private 
use 


New  Apparatus  and  Publications 


INSULATING  MATERIALS.— The  Mica 
Insulator  Company,  Schenectady.  N.  T.. 
has  issued  catalog  No.  85,  covering  its  elec- 
trical insulating  materials. 

HOME  LIGHTING  PLANTS.— Fairbanks. 
Morse  &  Company,  30  Church  Street,  New 
York  City,  has  issued  bulletin  H-248.  de- 
scribing the  "One  and  a  Half"  and  the 
■Three"  home  light  plants  manufactured 
b.v    the   company. 

CONTROL. — "Development  of  Electricity 
in  the  Merchant  Marine"  is  the  title  o'f 
publication  No.  890,  recently  issued  by  The 
Cutler-Hammer  Manufacturing  Company. 
Milwaukee. 

ELECTRIC  CRANES  AND  HOISTS.— 
The  Northern  Engineering  Works,  Detroit, 
has  issued  general  catalog  No.  28.  covering 
its  electric  traveling  cranes,  hoisting  ma- 
chinery, etc. 

DIMMER  SE  T.— The  Cutler-Hammer 
Manufacturing  Company.  Milwaukee,  has 
developed  a  portable  dimmer  box  for 
traveling  theatrical  companies. 

INSTRUMENTS.  —  The  Westinghouse 
Electric  &  Manufacturing  Company,  has 
developed  the  type  SX  switchboard  am- 
meters   and    voltmeters. 

FURNACE.- The  Majestic  Electric  De- 
velopment Company,  San  Francisco,  is  mar- 
keting a  littU-  electric  furnace  of  100-watt 
capacity  for  dentists  and  those  engaged  in 
similar  occupations. 

SOCKET. — A  new  medium-base  lighting 
reflector  .'socket,  catalog  .Vo.  4235.  of  the 
Bryant  Electric  Company,  Bridgeport, 
Conn.,  is  on  the  market. 

STARTER. — A  n^w  inclosed  automatic 
alternating-current  motor  starter  is  being 
marketed  liy  the  Cutler-Hammer  Manufac- 
turing Company,    Milwaukee. 

POWER-LINE  R.VCIv.  —  The  France 
Foundiy  &  Machine  Company.  Toledo,  Ohio, 
has   developed    a   portable   power-Kne    rack. 

OUTLET  BOX. — A  new  octagon-type 
outlet  bo.\  for  reinforced  concrete  construc- 
tion has  bien  put  out  by  the  Adapti  Com- 
pany, Clevel-and.  which  is  described  in  bul- 
letin  No.   106  G. 

CATTERY  HANDLE.— A  lead-coated 
wire-type  handle  for  storage  batteries.  No. 
7-A,  is  a  new  product  of  the  Mueller  Elec- 
tric Compan.v.   Cleveland. 

PULVERIZED  COAT,. — Catalog  No.  72 
on  "Pulverized  Coal  Eqtiipment"  has  just 
been  issued  by  the  FuUer-Lehigh  Company, 
Fullerton.    Pa. 

CONDITCTOltS.  — "Aluminum  Eleclrieal 
Conductors"  is  being  distributed  by  the 
Aluminum  Company  of  America,  Pittsburgh. 
Pa. 

HYDRAULiC  VALVE.— The  T^arner- 
.lohnson.  Valve  &  Engineering  Company. 
Philadeli>hia.  has  issued  bulletin  No.  2. 
descrii>tive  of  the  Johnson  hydr;iulic  valve 
and    differ,  iitial   surge   tank. 


LIGHTNING  ARRESTER.— A  vacuum- 
type  lightning  arrester  for  telegraph,  tele- 
phone and  signal  circuits  has  been  placed 
on  the  market  by  E.  Jacobus,  79  Orange 
Street,    Newark,   N.   J. 

BATTERY  TESTER.  —  The  "Mac"  sto- 
rage-cell tester,  catalog  No.  25.  has  been 
put  on  the  market  by  Metric  Appliance 
Corporation.  One  Hundred  and  Thirty-third 
Street  and  Willow  Avenue.  New  York  City. 

RADIATOR. — The  Electric  Heating  & 
Manufacturing  Company.  Seattle.  Wash., 
has  developed  an  electric  radiator  in  sizes 
from  600  watts  to  10,000  waits. 

New  Incorporations 


THE  REIMERS  ELECTRIC  APPLI- 
ANCE COMPANY.  New  York  City,  has 
been  incorporated  by  W.  K.  Tavender,  D. 
Koppen  and  A.  E.  Reimers,  513  West  Fif- 
tieth Street,  New  York  City.  The  company 
is  capitalized  at  $60,000  and  proposes  to 
manufacture   electrical   equipment. 

C.  &  H.  MENZER,  INC.,  New  York  City, 
has  been  chartered  with  a  capital  stock  of 
$35,000  to  manufactine  electrical  equipment 
and  devices.  The  incorporators  are  C. 
Menzer,  C.  B.  Bentz  and  W.  A.  Van  Ness. 

THE  THOMPSON-DEGLER  COMPANY, 
Clarksbiug.  W.  Va.,  has  been  incorporated 
with  a  capital  stock  of  $25,000  to  manu- 
facture electrical  equipment.  The  incorpo- 
rators are  F.  M.  Thompson  and  H.  M.  Deg- 
ler,  both  of  Clarksburg,  and  L.  F.  Chalfant, 
Shinnston. 

THE  BILT-RITE  EQUIPMENT  COM-' 
PANY,  Worcester.  Mass.,  has  been  char- 
tered with  a  capital  stock  of  $150,000  to 
manufacture  machine  tools  and  electrical 
equipment.  The  officers  are:  Charles  J. 
Jernberg,  president,  and  Jo.seph  T.  Lord, 
324    Highland   Street,    treasurer. 

METZ  &  BOWLES.  INC..  219  East  Main 
Street,  Clinton.  III.,  has  been  incorporated 
by  Herman  and  M.  R.  Metz  and  EdWard  J. 
Bowles.  The  company  is  capitalized  at 
$25,000  and  proposes  to  manufacture  elec- 
trical   equipment    and    metal    products. 

THE  STANDARD  ELECTRIC  &  SUP- 
PLY COMPANY.  Baltimore,  has  been  incor- 
porated with  a  capital  stock  of  $50,000  to 
manufacture  electrical  supplies  and  equip- 
ment. The  incorporators  are  Cheston  M. 
Valentine,  Chilton  Ellett  and  John  E.  Mar- 
tin. St.  .lames  Apartment,  Center  and 
Charles   Streets. 

THE  AMERICOLITE  COMPANY,  New 
York  City,  has  been  incorporated  by  P.  G. 
Moore.  Jr.,  H.  P.  Whidden  and  R,  M.  Beard. 
The  company  is  capitalized  at  $250,000  and 
proposes  to  manufacture  electrical  fixtures. 

THE  THORNTON  TRANSFORMER 
COMPANY,  New  York  City,  has  been  in- 
corporated by  W.  Brewster.  H.  C.  Smith 
and  G.  A.  Thornton.  30  Church  Street.  The 
company  is  capitalized  at  $50,000  and  pro- 
poses to  manufacture  electrical  tr.ansformer 
equipment  and  other  products. 

THE  O-B  ELECTRIC  \'FHICLRS,  INC., 
Brooklyn.  N.  Y..  has  been  incorporated  with 
a  capital  stock  of  $500,000  to  manufacture 
electric  .automobiles  and  parts.  The  in- 
corporators are:  W.  H.  Bloom.  W.  J.  Ber- 
gold  and  T.  F.  Baumann.  307  East  Nine- 
tieth   Street.    New    York    City. 

THE  SECURITY  FIRE  AL.\RM  COM- 
P.\NY,  New  York  City,  has  been  incor- 
poniled  by  L.  P.arone.  L.  Grasso  and  A. 
Forte.  300  East  122d  Street.  The  company 
IS  capitalized  at  $100,000  and  proposes  to 
manufacture  eleclricallv  operated  alarm 
s.vstems. 

'mR  METER  SERVICE  CORPORA- 
TION, New  York  Citv.  has  been  incorpor- 
aled  with  a  capital  slock  of  $25,000  to  man- 
ufacture electrical  instruments  and  equip- 
ment. The  incorporators  are  F.  W.  Doug- 
las, S,  A,  Gafvert  and  G.  E.  Seohal.  1790 
Broadway. 

ttT^^LI,  I^^N''''^  AT,  FOLEI'TP.ICAL  & 
TTARDWARK.  COMP,\NY.  Newark,  N  J. 
has  been  mcorporated  by  Francis  Gonzalez 
and  Willi:nn  C,  Dalv,  The  eomi>anv  is 
capitalized  at  $50,000  and  proposes  to 
manufacture  .leetrieal  iquipmiTit  aiul  hard- 
ware specialties.  Magne  Kjellesvig  539 
Central   Avenue,    represents   the  company. 

THE  IDEAL  ELECTRIC  MANTTFAC- 
TURING  COMPANY,  New.ark  N  J  has 
heeTi  incorporated  with  a  capital  stock  of 
$50,000  to  manufactine  electrical  ajipliances 
and  devices.  The  incorporators  are  August 
and  .loseiih  A.  Harth.  August  Weinert.  Jr., 
and   Otto   A.    Slief.l.    156    Market   Street. 

THE  EATON  ELECTRIC  FITRN4CR 
COMT,\NY.  T;ainlon  Mass,,  has  been  in- 
corporated under  the  laws  of  the  state  of 
Massachusetts  with  a  capital  stock  of  $95,- 
000,  Hary  P...  Eaton.  3  Prospect  Street. 
Taimlon.    is   nres'ident    and    treasurer. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Jan.  18,  1921) 

1,365,898.  Telephone  Apparatus;  Henry 
C.  Bgei-ton,  Passaic,  N.  J.  App.  filed  Jan. 
8.  1918.     Loud-spealiing  receiver. 

1  365  926.  Radid  I.n-terferkncb  'Prbvknter  ; 
Tyng  M.  Libby,  Tacoma.  Wash.  App. 
filed  Oct.  21,  1919.  For  counteracting 
effect   of  interfering  signals. 

1.365.965.  Magnetic  Separating  Ai'PA- 
ratus  ;  Charles  G.  Buchanan.  Roseville, 
N.  J.     App.  filed  June  12,  1918.     Pulley. 

1.365.966.  Magnetic  Pullet  :  Charles  G. 
Buchanan,  Newark,  N.  J.  App.  filed  May 
4,  1920.      Separation  apparatus. 

1,365,972.  Testing  Attachme-nt  for 
Spark  Plugs  :  John  E.  Finn.  Broolclyn, 
N.  y.  App.  filed  Nov.  1,  1919.  Variable 
gap. 

1.365.977.  Radiotelegraphy  :  Leonard  F. 
Fuller,  San  Francisco,  Cal.  App.  filed 
June   IS,    1917.      Arc   radio  transmitters. 

1.365.978.  Electrical  Immersion  Heater; 
Albert  J.  Gallager,  New  York.  N.  Y. 
App.  filed  Oct.  18,  1919.  Non-corrosive 
insulating  material. 

1.365,988.  Battery  Hand-Lamp;  Carl 
Hambuechen,  Belleville,  111.  App.  filed 
Aug.   26,  1916.     Improved  switch. 

1,366,010.  Electric  Accumulator;  Em- 
manuel Lemaire,  Mons,  Belgium.  App. 
filed  June  9,  1918.  High  capacity  with 
small  volume. 

1,366.024.  Call-Registering  Attachment 
FOR  Telephones  ;  Abraham  Reubenstone, 
New  York,  N.  Y.  App.  filed  June  11, 
1919.     To  prevent  overcharges. 

1,366,057.  APPARATUS  for  Converting  -Al- 
ternating Electric  Currents  into  Di- 
rect Currents  and  Vice  Versa  ;  John  E. 
Calverley  and  William  E.  Highfield,  Pres- 
ton, England.  App.  filed  March  26,  1920. 
Transformers  and  commutators. 

1.366.069.  Means  for  Preventing  Offset 
IN  Printing;  James  E.  Doyle,  Cleveland. 
Ohio.  App.  filed  Aug.  17,  1918.  Pre- 
venting offset   and   static   electricity. 

1.366.070.  Storage  Battery;  John  M.  Friss. 
Racine,  Wis.  App.  filed  March  5.  1920. 
To  prevent  plates  coming  into  contact. 

1,366,073.  Electrode-.\djusting  Means: 
Charles  W.  Harper,  Chicago.  111.  App. 
filed  April  29.   1920.      Electrical  furnace. 

1,366.078.  Method  of  Locating  Faulty 
Suspension  Insulators  on  Live-Wire 
Transmissio.n  Lines  ;  Tomlinson  F.  John- 
son, Jr..  Atlanta,  Ga.  App.  filed  March 
16,  1918.  By  intensity  of  arc  from  in- 
sulator cap  to  metal  point  on  an  in- 
sulated pole. 

1,366,084.  Portable  Hand  Lamp;  Harry  M. 
Koretzky.  Brooklyn.  N.  Y.  App.  filed 
Aug.   J,   1919.      Simple  arrangement. 

1.366,090.  Se-"rator  for  Electrolytic 
Cells  ;  Isaac  H.  Levin.  New  Y'ork,  N.  Y. 
.A.PP.  filed  April  21,  1919.  Electrolyte 
permitted  to  circulate  freely. 

1.366,093.  Electric  Light  Cluster;  Harold 
C.  Noe.  East  Orange,  N.  J.  App.  filed 
May   20,  1920.      For  table  lamps,  etc. 

1.366.095.      Voltaic    Cell   and    Electrode; 

Frederick   R.    Parker,   Chicago.    111.      Api). 

filed  May  8.  1916. 
1.366.108.    Valve  Welding  ;  Fred  H.  Wobig. 

Detroit,  Mich.      App.   filed  March    6,  19  20. 

Eliminates  counter-boring. 

1.366.141.  Control  System  and  .Vi-para- 
TUS ;  Charles  C.  Whittaker.  Pittsburgh. 
I'a.  App.  filed  Feb.  13,  1920.  Electric 
locomotives. 

1.366.142.  Mine  Trolley;  Robert  G.  Wil- 
son. Davis.  W.  Va.  App.  filed  Jan.  21, 
192".      Readily    reversible. 

1.366.160.      Ro-pary    Spark    Gap:    August   .J. 

Kloneck,    New    York,    X.     Y.      App.    rtl»-<l 

May  8.  1916.     High  frequency. 
1.366.189.        Reeling     Device;     Frank     A. 

Klohs,  Mansfield.  Ohio.     App.  filed  March 

28.    1919.      Trolley    retri<'ver. 


1,366,191.  Dry-Cell  Battery;  Harry  M. 
Koretzkv  and  Boris'  H.  Teitelbaum, 
Brooklyn,  N.  Y.  App.  filed  Dec.  17,  1919. 
ConifKict    form. 

1.366.196.  Electric  Hair  Singer  :  Joseph 
P.  McMahon.  New  York.  N.  Y.  .\pp.  filed 
Jan.    30.    1920.      Electrically   heated   wire. 

1.366.198.  Reeling  Device;  Samuel  S. 
Matthews.  Mansfield.  Ohio.  App.  filed 
April  9.  1919.      Trolley  retriever. 

1.366.199.  Reeling  Device;  Samuel  S. 
Matthews,  Mansfield,  Ohio.  App.  filed 
April   9,  1919.     Trolley  retriever. 

1.366.215.  Supplementary  Power  Plant 
FOR  Electric  Centrals  ;  Johannes  K. 
Ruths,  Djursholm,  Sweden.  App.  filed 
Aug.  5,  1916.  Reserve  generator  for 
instant  connection   to   load. 

1.366.222.  Ignition  Magneto  fob  Internal- 
Combustion  Engines  :  Bttore  Viani. 
Milan.  Italy.  App.  filed  Aug.  19.  1919. 
Timing  conveniently   adjusted. 

1.366.223.  Storage  Battery;  Ralph  W. 
Wales,  Auburndale,  Mass.  App.  filed 
Feb.   24,   1920.      Improved  separator. 

1,366,231.      Sterlizable    Cautery  ;    William 

A.  Winter,  East  Orange,  N.  J.     App.  filed 
Sept.    8.    1917.      Surgical   instrument. 

1,366.246.  Electric  Socket  Box;  Abraham 
Cooper,  Brooklyn,  N.  Y.  App.  filed  April 
7.  1919.  For  classification  plugs.,  mark- 
ers and  signal  lamps. 

1,366.2.57.  Means  for  Mounting  Elec- 
trodes Employed  in  the  Prevention  of 
CoRRosio.v  in  Steam  Boilers.  Condens- 
ers AND  Like  Structures;  Arthur  S. 
Gush,  Edinburgh.  Scotland.  App.  filed 
Nov.   26,    1919.      Insulating   bushing. 

1,366,263.      Speed-Limiting   Device  ;    James 

B.  Replogle,    Detroit.    Mich.       App.    filed 
Dec.    16.    1918.      For  automotive   vehicles. 

1,366,298.  Dry  Battery  ;  Boris  H.  Teitel- 
baum. Brooklyn.  N.  Y.  App.  filed  Dec.  3. 
1919.     Valve  to  allow  escape  of  ammonia. 

1,366,311.  Production  of  High-Frequency 
Oscillations  ;  Fulton  Cutting,  Tuxedo 
Park,  N.  Y.  App.  filed  June  26,  1918. 
Wireless  telegraphy. 

(Issued  Jan.  25.  1921) 

1,366.352.  Propelling  and  Braking  Means 
for  Traveling  Cranes  and  Carriages  ; 
Melvin  B.  Benson.  Superior,  Wis.  App. 
filed  Oct.  28.  1918. 

1,366,378.  Trolley  Wheel  and  Harp: 
William  R.  Gillies,  Chicago,  111.  App.  filed 
Nov.   20.  1919.     Removable  rim. 

1,366.395.  Rectifier:  Oscar  M:  Leich. 
Genoa,  III.  App.  filed  March  24.  1919. 
Vibratory. 

1.366.404.  Electrode;  Archibald  J.  Mac- 
Dougall.  Toronto,  Ontario,  Canada.  APp. 
filed  July  2,  1919.     Electrolytic  apparatus. 

1.366.410.  Transmitter;  Marshall  R. 
Myers,  Afton,  la.  App.  filed  Dec.  22. 
1919.     Wireless. 

1.366.411.  Thermionic  Translating  De- 
vice :  Alex.'inder  McL.  Nicolson.  New 
York.    N.    Y.      App.    filed    Feb.    19,    1916. 

,  Vacuum  tube. 

1.366,414.  Means  for  and  Method  op 
Measuring  Weak  Currents;  Harold  S. 
Osborne  and  William  H.  Martin.  New 
York.  N.  y.  App.  filed  Feb.  26,  1917. 
In  telephone  circuits. 

1.366.416.  Signaling  System  ;  Harry  Pfan- 
nenstiehl,  East  Orange.  N.  J.  App.  filed 
June  IS.  1917.     Printing  telegi'aph. 

1.366,423.  Composite  Ringer  :  Roy  B. 
Shanck,  King-ston.  X.  Y.  App.  filed  May 
21,    1919.      Telephone    and    telegraph. 

1.366.446.  Method  of  and  App-'IRATus  for 
THE  Reproduction  of  Sounds  and  Mo- 
tions :  Lee  A.  Collins,  Louisville,  Ky. 
App.  filed  May  26,  1917.  Simultaneous 
reproduction  of  sound  and  picture. 

1,366.4  5  2.  Vapor  Rectifier  for  High- 
PoTE.vTi.-u,  (^itrrents  :  George  W.  Heim- 
rod.  Hanover.  Gei-many,  -Vpp.  filed  June 
3.  1914.     High  potential. 

1.366.457.  Apparati'S  pok  Calcining  Car- 
Bo.x  FOR  Electrodes  :  William  Hoopes, 
Pittsburgh,  Pa.  App.  filed  May  20,  19.19. 
To  produce  coke  of  high  g»-ade. 

1.366.458.  Method  of  Calcining  Carbon 
FOR  Electrodes  ;  William  Hoopes,  Pitts- 
burgh, Pa.  App.  filed  May  20,  1919.  To 
produce  coke  of  high  quality. 

1.366.161.  Flashlight:  Gu.<taf  I.  Johnson. 
.Malilen.  .Mass.  App.  filed  Oct.  23,  1919. 
Manually  generates  cui'i'ent. 

1,366.175.       -Vl'PAR.tTUS    FOR    the    PRODUCTION 

or  .\LTERNATING  CURRENTS  ;  John  L.  Mil- 
ton. Clevelnnd.  Ohio.  -\pp.  filed  Jan.  30, 
1909,  For  ignition. 
1,366,478.  Power  Sy'Stem  ;  William  Morri- 
son, Chicago,  111.  Aj)p.  filed  Sept.  7.  1916. 
Automobile. 


1,366,480.  Electric  Iron  ;  Jose  A.  Oca- 
Balda.  New  York.  N.  Y.  App.  filed  Oct. 
7,  1919.  Circuit  opens  short  time  after 
releasing  handle. 

1.366.489.  Process  of  Making  Negative 
Electrodes  for  Electrk:  Accumulat- 
ors :  Adolfo  I*ouchain.  Turin.  Italy.  App. 
filed  Sept.  18.  1919.  I'late  coated  with 
zinc. 

1.366.490.  Negative  Plate  for  Electric 
Accumulators;  Adolfo  Pouchain.  Turin. 
Italy.  App.  filed  June  22.  1920.  Zinc 
plate  reinforced  by  metal  of  high  con- 
ductivity. 

1.366.491.  Manufacture  of  Negative 
Plates  for  Electric  Accumulators  : 
Adolfo  Pouchain.  Turin,  Italy.  App.  filed 
June  22.  19  20.  Two  amalgamated  zinc 
plates  mounted  on  opposite  faces  of 
rigid  material. 

1,366,519.      Electric    Heater;    Samuel    M. 

Cai'mean  and  James  H.  Carmean.  Kansas 

City,    Mo.       App.    filed    March    13,    1920. 

Fan    throws   out  hot   .air. 
1,366,525.      Core  Structore  for  Dynamos; 

William  W.  Dean.  Rochester.  N.  Y.     App. 

filed    Aug.     4.    1916.       Core    in    extended 

contact^  with  the  pole  pieces. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

ROCKINGHAM.  VT.—  Iu  connection  with 
a  proposed  three-story  dormitory  the  Ver- 
mont Academy,  Saxtons  River,  Rockingham, 
plans  to  erect  a  50-ft.  x  50-ft.  power  house. 
The  total  cost  will  be  about  $100,000. 

AiMESBTTRY,  MASS.  —  The  Amesbury 
Electric  Light  Company  has  applied  to  the 
Department  of  Public  Utilities  for  permis- 
sion to  issue  stock  for  $60,000  to  be-itsed 
for  extensions  to  its  property. 

BOSTON,  MASS. — Plans  have  been  filed 
by  the  John  West  Thread  Company.  l'S4.2 
Columbia  Road,  for  improvements  .  and 
alterations  to  its  power  house. 

FRANKLIN.  MASS.— The.  -X^m'bn  L.:ght 
&  Power  Company  has  petitioned  the  De- 
partment of  Public  Utilities  for  permission 
to  issue  additional  capital  stock  to  the 
amount  of  $150,000.  According  to  -E.  S. 
Hamblen,  general  manager,  the  new  capital 
is  needed  for  improvements  and  extensions 
to  the  plant. 

PROVIDENCE.  R.  I.— The  Narragansett 
Electric  Lighting  Company  has  filed  plans 
for  the  construction  of  a  three-story  power 
house  on   Elm    Street. 


Middle  Atlantic  States 

LE  ROY,  N.  Y. — The  Le  Roy  Hydraulic 
Electric  Gas  Company,  having  recently  in- 
stalled equipment  at  its  plant  for  increased 
capacity,  is  considering  the  extension  of  its 
electric  lines  northward  on  the  Lake  Street 
Road.  This  extension  would  provide  energy 
for  light  and  power  for  Fort  Hill.  Stone 
Church  and  adjoining  vicinity. 

MECHANICSVILLE.  N.  Y.  —  The  Half 
Moon  Light.  Heat  &  Powt^r  Company  has 
increased  its  capital  from  $200,000  to  $300.- 
000  for  proposed  expansion. 

NEW^  YORK.  N.  X. — The  Knickerbocker 
Ice  Company.  481-99  West  lS4th  Street, 
contemplates  the  installation  of  considerable 
electrical  and  mechanical  equipment  in  the 
proposed  addition  to  its  ice  manufacturing 
plant. 

BELVIDERE.  N.  J.~Plans  are  und-r 
way  by  New  York  and  Eastern  capitalists, 
represented  by  P.  T.  Brady  of  the  West- 
inghouse  Electric  and  Manufacturing  Com- 
pany, foi-  the  development  of  a  large  power 
project  on  the  Delaware  River,  including 
the  construction  of  several  I'esei'voirs  and 
dams.  P^our  applications  iiave  been  filed 
w:tii  the  Federal  Power  (Commission,  antl 
upon  grant  of  federal  consent  work  will 
be  started  immediately.  The  central  elec- 
tric power  plant,  using  both  steam  and 
water  power,  whicli  will  piobably  be  erected 
at  Belvidere,  is  designed  to  generate  300.000 
hp.,  though  at  first  only  half  that  power 
will  be  available.  Twelve  local  and  supple- 
mentary power  houses  will  be  erected  along 
the  Delaware  Valley  line  at  Hankins,  Nar- 
rowsburg.  Barryville.  Mongaup.  Eastbranch. 
N.    Y..   and    Dingman's    Ferry   and   Bushkill 
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Pa.  More  than  $1,000,000  ha.s  been  expendcil 
for  sites,  surveys,  plans  and  initial  con- 
tracts. The  total  cost  is  estimated  at  about 
$100,000,000. 

ELIZABETH.  N.  J.  —  The  Bethlehem 
SiiipbuiUling'  Company,  Fi'ont  Street,  has 
tentative  plans  under  way  for  the  construc- 
tion of  proposed  additions  and  installation 
if  electrical  and  mechanical  equipment.  The 
total  cost  is  approximated  al    .^1. 000,080. 

ERIE,  l'.\.— The  City  Council  has  been 
petitioned  for  tlie  installation  of  .an  orna- 
mental ligiiting  system  on  Peach  Street 
from  Fifleenlh  to  Twenty-sixth  Street. 
Mr.    EictUiorn    is   street    director. 

MASONTOWN,  P.\. — The  power  house  at 
the  Patriclv  mine  of  the  Nicholson  Coal 
Company,  it  is  reported,  has  been  damaged 
by  Are,  causing  a  loss  of  about  $2.'), 000. 
It  is  understood  that  the  power  plant  will 
be  rebuilt. 

.MOUNT  CARMEl.,  I'A. — Plans  have  been 
approved  by  the  Borough  Council  for  the 
installu.tit>n,  of  a  fire-alarm  systeTn. 

FREDERICK,  MD.  —  Plans  are  under 
way  by  the  Nicodemus  Ice  Cream  Company 
for  the  erection  of  a  power  house  in  con- 
nection with  a  thi'ce-story  manufacturing 
plant.     H.  O.  Nicodemus  is  president. 

HAJIPSTEAD,  MD.— Bids  are  being  re- 
ceived by  th'*  t^arroll  t^ounty  School  Boai'd, 
<^ourt  House.  Westminstei',  for  the  construc- 
tion of  a   three-story   electric  light  plant. 

NORFOLk.  VA.  —  An  appropriation  of 
$18,000,000  has  been  arranged  by  the  Nor- 
folk &  Westei-n  Railway  for  extensions  and 
improvements.  Plans  include  the  construc- 
tion of  a  new  power  plant,  general  repair 
shops  for  locomotive  work  and  the  installa- 


PRRMONT,  OHIO.  —  The  city  official-s 
contemplate  changing  the  entire  lighting 
system  when  tlie  pin-sent  contract  expires 
this   .year.  ' 

GI.ENDAI.E,  OHIO. — The  village  otTlcials 
contemiilatt"  the  electrification  of  the  local 
water-works  at  a  cost  of  .ibout  $:tO.OOO. 
Encrg.v  will  be  obtained  frein  tlie  Union 
Gas  <Si  Electric  Company.  Fom-lli  and  Plum 
Streets,    Cincionati. 

SPRTNaFTEI.D,  OHIO.— The  Springfield 
Light,  Heat  &  Power  Company  will  make 
impr<ivcnicnts  tliis  year  wliicli  will  cost 
about  $200,000.  Plans  include  lonstruction 
work,  betterments  to  the  distribution  s^'s- 
tem  and  installation  of  automatic  voltage 
rcfiulators.  C.  I.  Weavei-  is  general  m.anagei-. 

W.VPAKONET.X,  OHIO. — At  a  recent 
election  bonds  to  the  amount  of  $110,000 
were  voted  for  rebuiUling  the  municipal 
li^t    plant. 

HAZARD,  KY.  —  The  Hazard  Light  & 
Power  Company  plans  to  make  improve- 
ments this  year  at  a  cost  of  about  $15,000. 
New  equipment  will  be  rr;fluired. 

DELPHI,  IND. — The  Farmers'  Co-opera- 
tive Packing  Company  <-ontemplates  the 
erection  of  a  packing  plant,  power  house, 
etc.,  to  cost  about  $.500,000. 

FRANKFORT,  IND. — Specifications  have 
been  prepared  and  bids  will  soon  be  re- 
ceived for  the  erection  of  a  immicipal  light 
and  power  plant  and  the  installation  of 
equipment  including  turbines,  condensers, 
boilers,  etc.  The  cost  is  estimated  at  about 
$275,000.  .1.  D.  Lyon,  Union  Central  Build- 
ing, t.'incinnati,   Ohio,   is   engineer. 

RICHMOSTD,  IND.  —  The  city  oflleials 
have     had     specifications     prepared     for     a 
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tion  of  electrical  equipment,  to  cost  about 
$1,000,000.  Other  installations  of  electrically 
operated  machin*'ry  will  also  be  made. 

RICHMOND,  VA.— Liggett  &  Myers,  212 
Fifth  Avenue.  New  York  City,  plan  to 
install  a,  turbine  engine  in  connection  with 
the  generation  of  electricity  at  their  new 
factory    in   Richmond. 


North  Central  States 

ADA,  iMICIL— H.  r,.  D.  NufTing,  an  engi- 
neer at  Grand  Rapids,  has  been  granted 
permit  for  the  construction  of  a  21-ft.  dam 
capable  of  developing  about  1,000  lip. 

HOUGHTO.V,  .MICH. —The  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  contemplates  the  erection  of 
a  radio  building  al  this   place. 

PELLSTON,  MICH. —The  Cheboygan 
Ele<-tric  Light  &  Power  Company's  dam, 
near  Pellston,  will  be  entirely  rebuilt.  Plans 
include  the  installation  of  waterwheels  and 
electric  generating  equipment  for  control 
by  means  of  electric  energy  from  substation 
at  Pellston.  The  present  plant  at  the  dam 
will  be  discarded. 

TRAVERSE  CITY.  MICH.— An  election 
will  bi'  held  .April  I  for  the  purpose  of 
submitting  to  the  voters  a  proposition  to 
Issue  $250,000  in  bonds  for  the  installation 
of  a  hydro-electric  plant.  Mr.  Moffatt  is 
city  clerk. 

CLEVELAND.  OHIO. — Bids  will  be  re- 
ceived by  the  Board  of  Education  until 
Feb.  2S  for  furnishing  electric  wiring,  fix- 
tures and  reflectors  for  Mayflower.  St.  Clair 
and  Dunham  Schools.  W.  R.  McCormack. 
Kaat  Sixth  Sfir.t  !,nd  Rockwell  Avenue, 
is  architect. 


5,000-kw.  alternating-current  light  plant  to 
cost  about  $175,000.  A  centrifugal  pump, 
coal  and  ash  handling  equipment,  meters, 
etc.,  will  be  installed  at  a  cost  of  $50,000. 
J.  D.  Lyon,  t^nion  Central  Building,  Cin- 
cinnati, Ohio,  is  engineer. 

GALESBURG.  ILL. — The  Board  of  I^ocal 
Improvements  is  considering  the  installa- 
tion of  an  ornamental  lighting  system  on 
Jefferson  Street. 

BELOIT,  WIS.— The  County  Board  has 
granted  the  Beloit  Water,  Gas  &•  Electric 
Company  permission  to  extend  its  line  to 
the    township    of   Turtle. 

EXCELSIOR  SPRINGS,  MO. — The  Excel- 
sior Springs  Water,  Gas  &  Electric  Com- 
pany plans  to  erect  a  transmission  line  to 
Libert.v. 

WARRENSBURG,  MO. — The  city  officials 
contemplate  the  erection  of  a  12-mile  dis- 
tribution system  in  the  city  and  an  S-mile 
transmission  line  outside.  F.  L.  Wilcox, 
Syndicate  Trust  Building,  St.  Louis,  is 
consulting  engineer. 

OASTLEWOOD.  S.  D. — A  special  election 
will  be  held  Feb.  15  to  submit  to  the  voters 
a  proposition  to  issue  $18,000  in  bonds  for 
the   installation   of   a   municipal   light   plant. 

OSCEOLA.  NEB. — The  City  Council  has 
requested  an  estimate  on  a  municipal  light 
plant.  

Southern  States 

GAFFEY,  S.  C— The  Cherokee  County 
Home  contemplates  the  installation  of  a 
light  and  water  system. 

PUNT.\  GORDA,  FLA.— The  installation 
of  a  street-lighting  systc-.n  at  this  place 
is    contempLatod. 


WALE."?,  TENN.— The  International  Ag- 
ricultural Corporation  contemplates  the 
electrification  of  its  plant  at  a.  cost  of  more 
than  $.30(1,00(1.  Electric  motors  and  con- 
sul.r.ible  I'Icctrieally  oper.-iled  equipmerit 
w  11  he  installed  at  this  plant  for  fertilizer 
pioductiiin.  Plans  ;ilso  include  the  erection 
of  20  miles  of  fi,600-volt  transmission  line 
and  a  .step-down  transformer  station.  J.  A. 
Ban-,   Mount    Pleasant,   is  engineer. 

MO.\-ROE,  LA.— The  Union  Power  (Com- 
pany. St.  Cloud,  Minn.,  contemplates  the 
ereition  of  an  electric  plant  in  the  Monroe 
gas    fields. 

DUNCAN,  OKLA.— An  election  will  be 
held  soon  for  the  purpose  of  submitting 
to  the  voters  the  proposal  to  issue  bonds 
for  the  establishment  of  a  light  and  power 

plant. 

DALLAS,  TEX.— The  Board  of  Commis- 
sioners has  granted  the  Dallas  Power  & 
Light  Company  permission  to  install  three 
new  power  feeders  at  its  East  Dallas  sub- 
.station  and  three  at  its  main  station.  The 
cost  is  estimated  at   $12,553. 

ME.MPHIS,  TEX.— The  city  officials  hav© 
purcliiised  a  light  and  ice  plant  and  con- 
template  enlargements. 

SOUTH  BEND.  TEX.— The  Prairie  Pipe 
Line  Company  is  having  plans  prepared 
tor  a  new  electrically  operated  pumpine 
plant  to  cost  about  $45,000. 


Pacific  and  Mountain  States 

PRIESTf-  ftAf>TDS.  WASH.— At  a  recent 
conference  attended  by  residents  of  Port- 
land, Spokane,  Seattle  and  several  other 
places  the  proposition  to  erect  the  Priest 
Rapids  dam  and  develop  a  large  power 
plant  was  approved.  Colonel  Schultz  «ep- 
rc.«eQted   the  war  department. 

SE.A.TTLE,  WASH.— The  Board  of  Pub- 
lic Works  will  receive  bids  until  Feb  IS 
for  furnishing  electrical  equipment,  includ- 
ing two  35,000-hp.  generators,  exciters,  etc. 
for  the  Skagit  River  project.  The  cost  is 
;  estimated  at  about  $1,000,000. 
:  DUARTE.  CAL— The  JewLsh  Consump- 
tive Relief  Association  contemplates  the 
erection  of  hospital  buildings  and  a  power 
fi^,"^^.';  '''^■'''  ^''O"'  $100,000.  F.  H.  Wallis. 
507  Title  Insurance  Burlding  Los  Angeles 
IS  architect. 

LOpi.  CAL. — The  installation  of  addi- 
tional equipment  at  the  municipal  light 
plant  to  cost  about  $20,000  is  under  cSn- 
Sideration. 

LOMPOC,  CAL.— The  San  Joaquin  Light 
i^  I  ower  Company,  Fresno,  plans  to  extend 

Its  hne  to  this  section. 

.  SACRAMRNTO.  CAL.— a  report  approv- 
ing pl;ins  for  the  Iron  Canyon  irrigation 
!>ioje,|  and  prepared  by  the  United  States 
Reel.iiii.ition  Service  and  the  State  Engi- 
neering Department  was  submitted  at  a 
recent  meeting  of  the  Sacramento  Valley 
Development  Association.  Plans  include 
the  construction  of  a  hydro-electric  phint 
and  also  ;i  dam  to  impound  water  suffi- 
cient to  irrigate  225.000  acres  of  land  at  a 
cost  of  $15,000,000.  The  total  estimated 
cost  is  $37,577,932.  W.  F.  McClure  is  state 
engineer. 

BOISE.  IDAHO.— The  City  Council  has 
applied  to  the  Federal  Power  Commission 
for  permission  to  erect  a  75-ft.  dam  on  the 
north  fork  of  the  Payette  River  and  to 
develop    12,000   hp.    for   municipal    u.w. 

PROVO.  UTAH.  —  The  Keeler  Electric 
Li&ht  Company,  recently  incorporated  for 
$5,000,  plans  to  operate  an  electric  light 
and  power  line  in  the  vicinitv  of  Safem 
and  Spanish  Fork.  J.  A.  Walter  is  presi- 
dent  and  director. 

SALT  LAKE  CITY.  UTAH.— R.  H.  Leh- 
man of  Salt  Lake  City  has  filed  application 
with  the  state  engineer  for  the  diversion  of 
20  se<-.-ft.  of  water  from  Salina  Creek  in 
Sevier  County.  The  development  of  600  hp. 
for  a  coal  mine  in  Salina  Canyon  is  con- 
templated. 

SALT  I>AKE  CITY,  UTAH.— The  Utah 
Power  &  Light  Company  has  applieil  to  the 
Federal  Power  Commission  for  permission 
to  erect  a  250-ft.  dam  on  the  Green  River 
in  southeastern  Utah.  The  construction  of 
an  8.000-hp.  plant  is  also  proposed  for 
serving  power  in  the  vicinity  of  .Salt  Lake 
City   and   parts   of  Wyoming 

TRENTON,  UTAH. — The  Utah  Power  & 
Light  Company,  Salt  Lake  City,  has  been 
granted  :i  certificate  of  <-onvenience  and 
necessity  to  construct,  operate  and  main- 
tain a  light  and  power  system  in  and  ad- 
joining the   town   of  Trenton. 


Canada  * 

GALT,  ONT.— The  Hydro-Electric  Com- 
mission is  considering  the  establishment  of 
a  hydro-electric  system  in  <;alt  similar  to- 
the  one  in  Chatham. 
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Chicago  Chosen  for 

N.  E.  L.  A.  Convention 

BY  A  HAPPY  decision  the  next  convention  of  the 
National  Electric  Light  Association  will  be  held  in 
Chicago.  This  augurs  well  for  a  large  attendance  and 
a  successful  meeting,  for  Chicago  knows  how  to  do 
things  and  its  slogan  "I  will"  typifies  its  spirit.  To 
electric  light  and  power  men  Chicago  is  particularly 
interesting  because  it  is  the  abode  of  the  industry's  chief 
counsel  and  guide,  Samuel  InsuU,  and  because  it 
possesses  some  of  the  largest  and  most  efficient  steam- 
electric  generating  stations  in  the  world.  Were  that  all, 
it  would  be  enough,  but  space  does  not  permit  the 
enumeration  of  the  city's  other  assets.  Volumes  have 
been  written  on  them,  and  material  for  fresh  volumes  is 
forthcoming  daily.  A  visit  to  Chicago  at  any  time  will 
amply  repay  one,  and  the  electric  light  convention  is  an 
added  recompense.  Managers,  engineers  and  commer- 
cial agents  should  make  it  a  point,  therefore,  not  to 
overlook  the  week  beginning  May  29. 


Customer  Ownership  and 
Public  Opinion 

CUSTOMER  ownership  of  public  utility  securities 
develops  a  new  sense  of  responsibility  among  the 
users  of  service,  and  if  it  is  long  continued  it  will 
greatly  benefit  operating  managements  by  reflex  action. 
The  closer  the  relationship  between  public  and  company 
the  better.  Acquisition  of  property  has  a  sobering  in- 
fluence upon  radicalism,  and  in  a  community  where  the 
savings  of  citizens  are  invested  in  the  local  utility  the 
chances  of  fair  treatment  are  multiplied  and  the  likeli- 
hood of  serious  disputes  is  reduced.  It  will  be  interesting 
to  watch  the  course  of  proposed  radical  legislation  in 
communities  where  the  customer-ownership  idea  gains 
headway.  Participation  in  the  business  of  a  local  utility 
through  investment  in  its  shares  bodes  ill  to  the  dema- 
gogue whose  success  in  the  past  has  so  often  been  based 
upon  appeals  to  ignorance  and  indifference  in  districts 
holding  false  notions  or  no  ideas  at  all  about  local  util- 
ities. In  addition  alert  managers  will  do  well  not  to 
overlook  the  opportunities  for  taking  their  local  invest- 
ors into  their  confidence  about  company  affairs.  The 
educational  possibilities  are  little  less  than  wonderful. 
Worth-while  "tips"  to  those  in  operating  charge  may 
often  come  from  very  humble  sources.  But  most  im- 
portant of  all  is  the  opportunity  for  that  contact  be- 
tween company  and  customer  which  contains  so  much 
potential  good.  The  mighty  force  of  public  opinion  is 
being  harnessed  for  the  mutual  benefit  of  utilities  and 
their  patrons  where  customer  ownership  is  treated  as 
something  beyond  the  mere  speculative  buying  and  sell- 
ing of  an  interest  in  the  property.  If  this  great  move- 
ment continues  to  develop,  it  will  not  be  long  before  it 


will  be  credited  with  a  vast  amount  of  constructive  in- 
fluence on  popular  thinking  about  utility  corporations, 
and  new  faces  will  appear  at  commission  hearings  in 
popular  support  of  company  policies. 


Search  for  Economy  Should 
Not  Be  Curtailed 

THE  conclusion  reached  from  studying  the  tendencies 
of  the  day  that  a  general  effort  toward  economy 
exists.  Operating  companies  are  trying  to  reduce  their 
overhead  and  underground  costs,  both  as  to  construction 
and  as  to  operation,  without  impairing  service.  It  is 
more  than  an  attitude  forced  by  lack  of  money;  it  is  a 
healthy  consequence  of  the  general  extravagance  of  the 
last  few  years.  That  which  has  been  accomplished  so 
far  only  shows  what  a  very  small  part  of  the  actual 
possibilities  have  been  investigated.  The  danger  there- 
fore is  that,  blinded  by  this  desire  for  economy,  investi- 
gations, searches,  analyses,  all  of  which  represent  ex- 
penditures, will  be  stopped  for  the  sake  of  saving  a  few 
dollars  and  the  infinitely  larger  savings  that  such  work 
makes  possible  be  lost.  Further,  this  work  must  be 
done  with  thorough  engineering  application  and  judg- 
ment, which  also  represent  expenditures,  in  order  that 
it  shall  not  be  necessary  to  retrace  steps.  Those  who 
will  consider  with  unbiased  mind  what  engineering 
effort  has  accomplished  so  far  cannot  but  encourage 
investments  of  relatively  small  funds  that  hold  unlimited 
promises  of  economy  for  the  future. 


What  Are  Utility  Property 
"Values"? 

DO  UTILITY  property  values  depend  on  current 
market  prices  of  the  component  parts,  or  is  there 
some  other  basis  that  will  represent  values  in  a  more 
nearly  correct  light?  Arguments  for  present-day  or 
market  values  as  a  basi§  for  rate  making  have  met  with 
favor  in  court  decisions.  These  arguments  are  appar- 
ently founded  on  the  theory  on  which  merchandi  ^ 
stocks,  which  depend  for  their  revenue-producing  ability 
on  the  sale  of  the  individual  items  to  the  customer,  are- 
valued.  Whether  the  cases  are  parallel  is  an  undecided 
question.  Manufacturing  plants  are  put  together  with 
labor  and  material  purchased  in  open  market  to  pro- 
duce a  salable  product.  The  value  of  the  plant  as  a 
manufacturing  establishment  depends  to  some  extent  on 
the  market  value  of  its  parts,  but  its  ultimate  value  is 
chiefly  determined  by  the  skill  with  which  the  parts  are 
assembled  and  operated  to  turn  out  the  factory  product. 
If  the  product  can  be  turned  out  at  a  low  cost  and  the 
organization  as  a  whole  is  efficient,  the  value  of  the 
assembled  plant  is  enhanced  by  the  profit  on  the  sale 
of  goods.  If  the  assembly  is  unskillful,  the  management 
incompetent   and   the    owner   must   face   a    competitive 
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market,  he  is  at  a  disadvantage  that  will  ultimately 
make  it  impossible  to  dispose  of  the  product,  and  his 
plant  speedily  sinks  in  value  to  the  price  of  the  salvage 
that  can  be  had.  In  a  business  field  where  free  compe- 
tition exists  economic  forces  provide  the  penalty  for 
incompetence  or  errors  in  judgment,  and  equally  they 
reward  efficiency. 

The  elimination  of  competition  in  utility  operation  by 
the  establishment  of  commission  regulation  does  not 
relieve  the  industry  from  the  effects  of  incompetence 
or  bad  judgment  or  the  necessity  of  reward  for  effi- 
ciency, nor  does  it  change  the  fundamental  basis  of 
plant  values.  Commission  regulation  is  designed  to  do 
constructively  certain  things  that,  because  of  condi- 
tions, competitive  effort  either  will  not  do  or  will 
accomplish  through  a  destructive  process.  The  ultimate 
result,  however,  must  be  that  which  is  obtained  in  the 
business  field.  If  this  reasoning  be  sound,  a  utility 
property  may  be  considered  as  a  manufacturing  plant 
into  the  value  of  which  the  market  prices  of  labor  and 
material  to  construct  enter  as  a  factor.  The  price  of 
its  product  will  vary  with  conditions  that  bear  little 
relation  to  the  pure  physical  plant  except  as  to  its  effi- 
ciency of  production.  The  primary  factor  in  property 
values  that  does  bear  a  vital  relation  to  the  price  of  its 
product  is  the  skill  with  which  the  physical  and  com- 
mercial components  have  been  assembled  and  managed 
to  give  service.  It  therefore  follows  that  in  one  form 
or  another  skill  must  be  rewarded  in  proportion  to  its 
efficiency  or  the  organization  penalized  for  its  incom- 
petence. Whether  the  present  trend  of  court  decisions 
on  the  question  of  values  will  clear  or  becloud  the  issues 
is  a  matter  of  moment  to  public  utilities.  Serious  study 
of  the  problem  of  what  really  constitutes  value  in  a 
utility  property  is  needed. 


Procedure  that  Simplifies  the 
Lighting  Problem 

EFFECTIVE  lighting  can  be  evaluated  best  by  the 
results  determined  after  it  has  been  installed.  No 
matter  how  carefully  the  design  may  be  conceived  and 
executed,  unless  all  the  factors  are  considered  and  taken 
care  of  the  results  may  not  be  satisfactory  to  the  user. 
These  sometimes  intangible,  or  at  least  unforeseen,  de- 
tails have  caused  many  of  the  unsatisfactory  layouts 
for  lighting  in  industrial  plants.  That  this  has  been 
true  is  not  a  reflection  on  the  designer,  but  rather  goes 
to  show  that  lighting  perfection  can  come  only  through 
experience.  As  the  development  of  the  art  proceeds, 
no  doubt  new  factors  will  still  arise  which  will  have  to 
be  considered  in  order  to  gain  the  fullest  efficiency  in 
the  use  of  artificial  illumination. 

In  this  issue  E.  A.  Anderson  shows  how  it  is  possible 
to  take  up  the  subject  of  lighting  design  in  four  logical 
steps  and  almost  automatically  to  allow  for  the  many 
variable  factors.  A  new  term,  called  the  "room  index," 
enters  into  this  method.  This  room  index  takes  into 
consideration  the  length  and  width  of  the  room,  as  well 
as  the  mounting  height  of  the  lighting  unit  above  the 
working  plane,  so  as  to  make  it  possible  to  turn  to  the 
various  types  of  lighting  units  and  by  a  consideration 
of  the  reflection  factor  of  the  walls  determine  accurately 
the  coefficient  of  utilization.  This  work  is  not  the  re- 
sult of  theory  or  empirical  formulas,  but  comes  through 
long  observation  and  study  by  the  staff  of  the  National 
Lamp  Works. 


While  this  method  does  not  entirely  eliminate  the 
possibility  of  further  and  careful  consideration,  par- 
ticularly in  cases  of  special  lighting,  where  the  psycho- 
logical and  physiological  effects  must  be  considered,  it  is 
sufficiently  comprehensive  for  most  practical  work.  The 
greatest  merit  of  the  plan  is  that  it  is  easily  understood 
and  when  put  into  effect  will  certainly  give  results  far 
more  accurate  than  the  methods  by  which  most  lighting 
installations  have  been  designed  in  the  past. 


To  See  Ourselves  as 
Others  See  Us 

A  RECENT  number  of  the  Electrician  of  London 
contained  an  interesting  report  on  American  elec- 
trical practice  by  S.  L.  Pearce  of  the  Manchester  Elec- 
tricity Department,  who  was  sent  to  this  country  to 
make  a  careful  study  of  operating  conditions  in  the 
larger  plants  with  a  view  of  getting  a  conspective  notion  ■ 
of  recent  American  practice.  Those  who  know  Mr. 
Pearce  realize  that  a  very  keen  intelligence  and  sharp 
pair  of  eyes  have  been  fixed  on  the  way  we  do  things 
and  that  his  recorded  conclusions  are  correspondingly 
valuable.  Perhaps  the  most  surprising  of  his  notes 
is  that  which  suggests  that  steam-turbine  practice  in 
this  country  is  less  advanced  than  in  England  and  that, 
comparing  the  best  plants  in  each  country,  ours  show 
the  lower  operating  efficiencies.  We  should  like  fuller 
details  on  this  matter  before  passing  judgment,  but 
our  offhand  inclination  would  be  to  ascribe  the  differ- 
ence to  the  rapid  changes  that  have  taken  place  in 
American  operating  conditions  during  the  war,  and 
particularly  to  the  rapid  increase  in  costs  of  machinery, 
which  have  not  always  tended  toward  producing  equip- 
ment of  the  highest  possible  efficiency  irrespective  of 
first  cost.  If  this  view  of  the  situation  be  correct,  it 
should  rapidly  be  remedied  under  stress  of  the  high 
costs  of  fuel  still  maintained  and  the  removal  of  the 
abnormal  requirements  brought  about  by  war  loads. 
The  same  general  conditions  probably  account,  as  Mr. 
Pearce  evidently  realizes,  for  the  difference  in  boiler 
practice  which  forces  American  units  to  a  considerably 
higher  rating  than  is  usual  in  British  practice,  by  rea- 
son of  the  effect  of  high  investment  costs. 

A  number  of  other  differences  in  practice  noted  are 
more  or  less  the  result  of  chance,  like  the  considerable 
variation  in  engineering  voltages  of  somewhat  higher 
periodicity  and  the  general  use  of  overhead  rather  than 
underground  lines  in  American  practice.  It  is  self- 
evident  that  with  the  widespread  distribution  from 
urban  plants  common  in  this  country,  as  compared  with 
the  more  compact  areas  served  by  most  British  plants, 
the  use  of  overhead  service  whenever  possible  is  an 
economic  necessity  and  there  is  no  considerable  prob- 
ability of  our  changing  to  underground  distribution  on 
any  such  scale  as  is  attempted  abroad.  A  curious  varia- 
tion in  practice,  however,  is  found  and  emphasized  by 
Mr.  Pearce  with  respect  to  the  service  pressures  of 
supply,  where  American  practice  runs  to  just  about 
one-half  of  the  figures  found  in  the  typical  English, 
or  for  that  matter  over-seas,  plant.  This  is  virtually 
the  only  country  of  importance  which  does  not  freeiy 
use  incandescent  lamps  and  other  apparatus  of  intimate 
distribution  at  from  220  volts  to  250  volts.  What  this 
means  in  distribution  losses  or  distribution  cost,  accord- 
ing to  whether  we  take  one  horn  of  the  dilemma  or  the 
other,  is  too  evident  to  require  comment.  The  causes  of 
this  particular  difference,  which   runs  exactly  counter 
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to  the  general  bold  trend  of  American  engineering, 
are  somewhat  complicated.  The  long-established  custom 
of  lamp  renewals  free  or  at  moderate  cost — a  custom 
only  gradually  being  discontinued — has  been  one  power- 
ful influence  at  work,  and  the  close  relations  between 
central  stations  and  lamp  manufacturers  have  been 
another.  In  addition,  the  very  large  number  of  motors 
and  appliances  already  standardized  and  in  use  affords 
strong  reason  for  hesitating  at  so  radical  a  change  as 
that  from  a  110-volt  to  a  220-volt  service.  It  is  prob- 
ably safe  to  say,  however,  that  if  one  could  start  de 
novo  with  a  big  urban  plant,  a  secondary  system  at 
110  volts  would  receive  no  more  consideration  than  a 
primary  system  at  1,000  volts. 

Despite  the  criticisms  referred  to  and  some  other 
minor  ones  which  Mr.  Pearce  makes,  he  has  freely  to 
admit  that  in  the  big  American  plants  the  cost  of  elec- 
trical energy  is  not  only  relatively  but  often  actually 
cheaper  than  in  England.  We  may  slip  up  in  details 
of  practice  occasionally,  but  in  the  large  items  of  effi- 
cient operation  a  very  high  rank  must  be  accorded  to 
our  central  stations.  Particularly  is  this  true  of  inter- 
connection, co-ordinated  working  covering  in  some  cases, 
as  Mr.  Pearce  notes,  areas  nearly  as  large  as  the  whole 
of  England.  His  estimate  of  American  practice  leaves 
us,  on  the  whole,  much  to  be  proud  of,  albeit  it  brings 
sharply  to  our  notice  some  details  which  from  their 
very  familiarity  to  us  can  best  be  seen  by  a  sharp- 
eyed  outsider. 


Electrical  Inspectors 
Seek  Co-operation 

APPOINTMENT  by  the  Western  Association  of  Elec- 
l\. trical  Inspectors  of  an  industrial  and  an  associate 
member  to  its  executive  committee  is  a  commendable 
move  in  the  direction  of  co-operation  in  the  inspection 
field.  This  is  done  under  the  revised  articles  of  associa- 
tion adopted  at  the  recent  Detroit  meeting.  When  it  is 
realized  that  these  two  committee  members  are  from 
a  group  that  has  no  vote  in  the  open  sessions  of  the 
association  the  significance  of  the  action  becomes  more 
apparent.  The  feeling  between  the  men  called  upon  to 
handle  the  work  of  inspecting  electric  installations  and 
those  intrusted  with  the  duty  of  installing  and  operat- 
ing them  has  not  always  been  of  the  pleasantest  char- 
acter, largely  because  there  has  been  more  or  less  lack 
of  understanding  of  the  functions  of  the  various  inspec- 
tion organizations  in  their  relations  with  the  other 
branches  of  the  industiy.  Foi-tunately  that  lack  of 
understanding  has  been  rapidly  disappearing  in  the  last 
few  years  and  is  being  replaced  by  a  feeling  that  all 
are  a  part  of  the  same  industry  and  that  any  apparent 
conflict  of  interest  is  due  to  a  lack  of  co-ordination  of 
the  different  fields  of  activity.  The  result  is  a  better 
understanding  in  the  electrical  field  of  the  functions  of 
the  inspector,  and  the  inspector,  on  the  other  hand,  is 
appreciating  more  and  more  the  diiRculties  under  which 
the  work  he  must  deal  with  is  done. 

It  is  regrettable  that  the  spirit  of  the  discussion  at 
Detroit  when  the  article  providing  for  the  representa- 
tion came«up  for  consideration  cannot  be  imparted  to 
every  public  utility  and  industrial  man  whose  work  is 
affected  by  inspection  bureaus.  The  purpose  of  the 
move  is  to  give  the  other  branches  of  the  industry 
vitally  interested  an  opportunity  to  make  their  needs 
known,  and  to  provide  another  method  whereby  hasty 
and  ill-considered  action  can  be  halted  and  a  thorough 


discussion  on  the  part  of  all  interested  brought  about 
before  the  action  has  gone  so  far  that  it  is  difficult  to 
recall  and  that  severe  criticism  has  arisen.  The  asso- 
ciation is  endeavoring  to  provide  every  safeguard 
against  unwise  action.  Its  move  should  be  met  in  the 
spirit  in  which  it  has  been  taken,  and  all  branches  of 
the  industry  should  lend  help  to  give  it  success. 


Increasing  Maximum  Working 
Voltages  in  Cables 

THE  maximum  stress  on  the  insulation  of  high-volt- 
age cables  as  at  present  manufactured  is  well  below 
the  dielectric  strength  of  the  principal  ingredients  used. 
All  high-class  fluid  insulating  compounds  in  the  pure 
state  have  dielectric  strength  higher  than  that  of  a  gas, 
and  yet  the  maximum  permissible  stresses  in  cables  are 
lower  than  the  dielectric  strength  of  air.  This  anom- 
alous situation  is  caused  by  the  difficulty  of  securing  a 
homogeneous  structure  and  the  elimination  of  voids,  or 
gas  bubbles,  in  all  types  of  built-up  insulation.  These 
gas  pockets  develop  ionization  at  re'.atively  low  voltages, 
resulting  ultimately  in  destruction  of  the  insulation. 
The  condition  is  well  known  in  armature  coils,  and  in 
cables  is  further  complicated  by  the  requirement  of 
mechanical  flexibility.  At  present  the  dielectric  strength 
of  the  insulating  material  has  relatively  little  weight 
in  determining  the  total  thickne.ss  of  insulation  in  a 
cable  for  a  given  service.  This  is  further  emphasized 
by  the  fact  that  no  consideration  has  yet  been  given 
to  the  increased  stress  on  the  insulation  due  to  stranding 
of  the  conductor.  It  is  well  known  that  stranding  a 
conductor  in  air  materially  increases  the  stress  at  the 
surface. 

Recent  research  in  this  field  and  further  knowledge 
of  the  facts  are  causing  cable  designers  to  look  forward 
to  the  time  when  the  dielectric  strength  of  pure  mate- 
rial may  be  more  nearly  approached  as  the  limit  of 
permissible  stress,  and  so  to  increase  permissible  cable 
voltages.  In  the  January  number  of  the  A.  I.  E.  E. 
Journal,  Messrs.  Davis  and  Simons  present  a  valuable 
survey  of  the  present  situation  in  the  matter  of  cable 
design.  Tables  are  given  for  determining  the  maximum 
insulation  stress  arising  in  single  and  three-conductor 
cables  in  terms  of. their  dimensions.  An  analysis  is 
also  given  leading  to  the  determination  of  the  minimum 
value  of  maximum  stress  for  a  triplex  cable  of  given 
outside  diameter  and  to  the  conclusion  that  this  mini- 
mum value  of  stress  will  be  attained  when  the  con- 
ductor diameter  equals  the  core  diameter  divided  by  5.94. 

Cable  designers  are  apparently  not  in  complete  accord 
as  to  the  present  maximum  permissible  stress,  the 
authors  referred  to  proposing  25  la',  per  centimeter, 
while  other  well-known  engineers  propose  19.5  kv.  per 
centimeter.  Using  these  two  figures  and  the  analysis 
developed,  the  authors  of  the  paper  have  computed  the 
maximum  safe  working  voltages  which  may  be  used  on 
several  types  of  cables  of  core  diameters  from  2i  in.  to 
3i  in.  (6.3  cm.  to  8.9  cm.) ,  as  limited  by  the  size  of  under- 
ground duct.  The  results  of  this  analysis  indicate  a 
maximum  voltage  of  about  34  kv.  for  a  cable  with  core 
diameter  of  3*  in.  and  maximum  insulation  strength  of 
25  kv.  per  centimeter.  It  is  also  proposed  that  the 
Hochstader  triplex  cable,  in  which  the  insulation  of  each 
conductor  is  wa-apped  with  copper  foil,  may  eventually 
operate  at  a  stress  of  40  kv.  per  centimeter.  On  this 
basis  50,000  volts  is  proposed  for  this  type  of  cable. 


Michael  Idvorsky  Pupin 


Who  this  week  received  the  Edison  medal,  the  greatest  honor  the  electrical  industry  has  to  offer, 

for  his  work  in  mathematical  physics  and  its  application  to  the 

electrical  transniission  of  intelligence 


IT  IS  seldom  that  one  man  does  so 
many  great  things  for  one  branch  of 
science  as  Prof.  il.  I.  Pupin  has  ac- 
complished for  the  art  of  communica- 
tion. In  both  wired  and  wireless  work 
his  discoveries  have  been  of  funda- 
mental importance.  But  for  his  dis- 
covery of  the  loading  coll  the  use  of  the 
telephone  would  still  be  restricted  to 
comjiaratively  short  distances.  Through 
the  economy  in  wire  effected  thereby 
many  millions  of  dollars  have  been 
sawid.  His  early  work  in  electrical 
resonance  resulted  in  the  use  of  tuned 
circuits  for  selective  receiving  of  sig- 
nals. This  principle  of  tuning  has  had 
a  profound  effect  on  the  wider  use  of  the 
wireless.  A  further  refinement  in  the 
wireless  art  contributed  bv  Professor 
Pupin  is  the  polarizi'd  electrolytic-cell 
mwthod  of  rectifying  both  low-freciuency 
and  high-frequency  oscillations  to  make 
them  detectable  by  direct-current  in- 
struments. He  has  of  late  years  been 
engaged     in     perfecting     a     method     for 


elimin-ating  the  effects  of  static  on  radio 
waves,  and  one  of  his  more  recent  con- 
tributions has  been  the  so-called  negative 
resistance  compensator.  In  1917  he 
presented  to  the  United  States  govern- 
ment the  use  of  his  invention  decreas- 
ing  static  interference. 

Professor  Pupin.  who  this  week  re- 
ceived the  Edison  medal,  which  was 
awarded  to  him  by  the  Amei-ican  Insti- 
tute of  Electrical  Engineers  "for  work  in 
mathematical  physics  and  its  applicaticm 
to  the  electrical  transmission  of  intelli- 
gence," was  born  of  Serbian  parents  in 
Idvor.  Banat.  Hungary.  Oct.  14,  18.')8. 
He  came  to  the  United  States  in  1871 
and  after  five  years  of  hard  manual 
work  had  saved  enough  money  to  enter 
Columbia  College,  from  which  he  was 
graduatc^d  in  1883  with  high  honors.  He 
took  post-gi-aduate  work  in  physics  and 
mathematics  at  the  University  of  Cam- 
br'dge,  England,  and  the  University  of 
Berlin,  Germany.  In  1889  he  returned 
to   Cohmibia    Univei-sit.v    and    witli    Pi-of. 


F.  B.  Crocker  started  the  electrical  en- 
gineering department  at  Columbia  as  in- 
structor in  mathematical  physics.  Pro- 
fessor Pupin  has  remained  at  Columbia 
ever  since  and  now  occupies  the  chair  of 
eh-ctromechanics,  besides  being  director 
of  the  Phoenix  Research  Laboratory  of 
the  university.  For  his  researches  he 
has  received  many  honors,  including  the 
Herbert  prize  in  physics  from  the 
French  Academy  and  the  Carson  gold 
medal  from  the  Franklin  Institute.  He 
is  a  membei-  of  numerous  technical 
societies,  in  some  of  which  he  has  taken 
a  prominent  administrative  part. 

During  the  war  he  served  on  several 
war-work  committees,  includir^  a  gov- 
ernment committee  for  subm.arine  detec- 
tion with  heaclciuarters  at  New  London, 
Conn.,  where  he  and  his  staff  developed 
a  method  for  detecting  submarines  at 
I'est  and  deter'mining  their  exact  posi- 
tion. The  further  development  of  this 
woik  is  now  in  the  hands  of  the  United 
States    Navy. 
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Higher  Temperatures  in  Cable  Insulation 

Low-Tension  Cables  Were  Subjected  to  Intermittent  Tests 
at  Excessive  Loads  with  Little  Damage  to  Insulation — Higher 
Temperature  Limits  Are  Recommended  Based  Upon  Load  Factor 


A  STRONG  plea  for  higher  temperature  limits 
/\k      in    low-tension     paper-insulated    cables    was 

/ — ^^  made  by  Philip  Torchio,  chief  electrical 
.^L.  jA-engineer  of  the  New  York  Edison  Company, 
in  a  paper,  entitled  "Permissible  Operating  Tempera- 
tures of  Impregnated  Paper  Insulation  in  Which  Di- 
electric Stress  Is  Low,"  read  this  week  at  the  mid- 
winter convention  of  the  American  Institute  of  Elec- 
trical Engineers.  He  emphasized  the  point  that  while 
in  machinery  the  105-deg.  allowable  limit  is  reached  for 
long  periods  of  time  in  the  operation  of  the  apparatus, 
on  the  other  hand,  low-tension  cables,  as  commonly  used 
in  large  distributing  systems,  are  not  subjected  to  the 
maximum  temperature  except  for  short  periods  of  time 
each  day,  so  that  in  such  cases  the  105  deg.  C.  for  the 
low-tension  cable  is,  in  his  opinion,  immeasurably  safer 
than  105  deg.  for  machinery.  The  author  believed  that 
the  limiting  temperature  should  be  a  function  of  the 
load  factor  (average  load  to  yearly  maximum)  under 
which  the  apparatus  is  to  operate,  so  that  if  the 
apparatus,  either  cable  or  machinery,  is  to  operate  for 
long  hours  at  full  load,  the  limiting  temperature  should 
not  exceed  say  90  deg.  C,  while,  on  the  other  hand, 
if  the  cable  or  machinery  is  to  operate  for  a  short  time 
at  heavy  load  and  then  be  subjected  to  a  long  period  of 
cooling,  the  limiting  temperature  for  the  peak  loads 
should  be  raised  and  the  105-deg.  limit  should  be 
standardized. 

After  a  considerable  review  of  the  work  of  the  British 
Engineering  Standard  Committee  in  1905  and  later 
work  by  Steinmetz  and  Lamme,*  Mr.  Torchio  took  up 
reasons  advanced  for  low  temperature  limits  used  for 
low-tension  cables.  The  principal  reasons  given  for 
having  adopted  a  temperature  lower  than  105  deg.  C. 
for    class    A    insulation    in    electrical    machinery    are: 

(1)  that  the  compound,  when  warm,  may  leave  the 
paper  on  the  top  of  the  cable  and  collect  in  the  bottom, 

(2)  that  cables  are  often  removed  for  reinstallation, 
and  if  the  paper  has  become  brittle,  it  will  crack  inside 
the  lead  sheath.  Another  reason  advocated  is  that  the 
expansion  and  contraction  of  long  lengths  of  large  size 
lead-covered  cables  may  cause  cracking  of  the  lead 
sheath  at  sharp  bends  in  manholes. 

When  Higher  Temperature  Is  Considered  Safe 

The  author  then  submitted  evidence  which  he  con- 
siders conclusive  that  100  deg.  C.  to  110  deg.  C.  is  safe 
and  standard  practice  in  large  subway  and  distributing 
systems.  This  evidence  consists  of  (1)  results  from 
observations  obtained  by  wide  and  close  scrutiny  of  the 
physical  and  electrical  conditions  of  all  the  low-tension 
cables  of  a  large  electric  power  company,  the  New  York 
Edison  Company,  and  (2)  results  of  special  tests  carried 
out  by  engineers  and  laboratoi-y  men. 

In  this  system  heavier  loads  were  carried  by  the  cable 
than  previously  in  the  period  of  the  winter  of  1919, 
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FIG.  1 — irxcEssrvE  temperatures  at 

WHICH     1,000,000-CIRC.MIL     CON- 
CENTRIC CABLES  WERE  TESTED 


•"Temperature  and  Electrical  Insulation,"  A.I.E.B.  Proceedings, 
Vol.  XXXII,  1913. 


when  some  serious  short  circuits  occurred  among  the 
low-tension  cable  feeders. 

Results  of  physical  inspection  show  that  a  number  of 
1,000,000-circ.mil  concentric  cables,  in  congested  banks 
of  ducts,  had  their  sheaths  cracked  near  the  edge  of  the 
ducts  and  at  sharp  bends  in  manholes.  The  movement 
of  the  cables  due  to  expansion  and  contraction  was 
impeded.  These  cracks  extended  to  the  insulation, 
leaving  an  open  path  for  moisture  and  water  to  reach 

the  copper  and 
causing  local 
short  circuit. 
But  it  was  noted 
with  interest 
that  the  cable 
insulation  was 
unimpaired  a 
few  feet  from 
the  crack  or 
bur  n-out.  E.x- 
tensive  tests 
were  made  on  a 
series  of  four 
278-ft.  (85  m.) 
lengthsof  1,000,- 
000-circ.mil  con- 
centric cables 
which  had  been 
installed  inducts 
between  manholes,  connected  in  series,  with  bends  and 
splices  to  simulate  actual  conditions.  The  object  was 
to  determine  loads,  temperatures  and  expansion  of 
cables  at  which  the  sheaths  would  crack  if  the  cables 
were  subjected  to  specified  cycles  of  eight-hour  load 
and  sixteen-hour  no-load  for  periods  extending  over 
two  months.  Temperatures  of  shearths  were  taken  by 
thermocouples  and  the  inner  copper  temperatures  cal- 


TABLE   I — TIME  SUMMARY  OF   HIGH  TEMPERATURE  TESTg 

Inner  Conductor 

Temperature,  Deg.  C.  Hours                                Remarks 

Less  than  85 73               Hour.-  of  test"  with  current  on 

S5 — 90 13               — e.xeluiive  of  hours  of  cooling 

90—100 26               with  current  off. 

100—110 37 

110—125 88 

125—150 36 

Over    150 169 

Total  duration  of  test  periods. .  442 


culated,  using  the  Atkinson  constant  of  thermal 
resistivity  of  354,  which  had  been  independently 
checked  and  appeared  to  be  approximately  correct.  In 
Fig.  1  are  given  the  maximum  temperatures  for  lead 
sheath  and  inner  copper  for  the  different  thermocouple 
locations  at  a  1,250-amp.  load.  For  one  typical  location 
it  appears  that  the  insulation  withstood  the  tempera- 
tures specified  in  Table  I. 

The  sample  of  cable  at  this  location  showed  its  insula- 
tion to  be  in  good  condition,  the  inner  insulation  being 
darkened  and  of  considerably  reduced  tensile  strength 


414 


ELECTRICAL     WORLD 


Vol.  77,  No.  8 


but  yet  in  perfect  condition  for  indefinite  service,  accord- 
ing to  Mr.  Torchio,  notwithstanding  the  fact  that  the 
insulation  operated  at  a  temperature  of  over  110  deg.  C. 
for  293  hours,  of  over  125  deg.  for  205  hours  and  of 
over  150  deg.  for  169  hours. 

With  the  enormously  high  temperatures  to  which  the 
cable  was  subjected,  only  20  ft.  (6  m.)  of  one  length 
out  of  1,112  ft.  (340  m.)  of  cable  had  the  insulation 
destroyed.  The  four  lengths  were  removed  from  the 
ducts  and  reeled  and  rereeled  in  some  instances  twice, 
and  after  this  handling  the  cable  lengths  were  sub- 
jected to  regular  factory  voltage  and  insulation  tests, 
with  the  results  shown  in  Table  IL 


T.iBLE   II— RESULTS  OF 

VOLTAGE  AND 

INSULATION 

TESTS 

ON  CABLES 

Voltage  Teats 

Insulation  Test 

Five-Minute  Application 

Megohms 

per  Mile 

Ko.  of 

Inner  to 

Outer  to 

Inner  to 

Outer  to 

Times 

Outer 

Inner 

Outer 

Inner 

Section          Re-i  eeled 

and  Lead 

and  Lead 

and  Lead 

and  Lead 

1  in 

1 

5  400 

5,900 

460 

184 

1  out 

2 

5.400 

* 

770 

5,500 

5,700 

703 

289 

2  m 

1 

5,500 

6,600 

100 

56 

2  out 

2 

5,400 

5,800 

520 

105 

*  Brolwe  down  12  ft.  from  the  end  near  hub  of  reel  after  two  minutes  at  6,000 
volt*.    Kemaiuing  portion  retested  with  result?  in  second  line  "  1  out." 

The  insulation  of  the  cable  which  withstood  for  169 
hours  temperatures  of  over  150  deg.  C.  must,  according 
to  Mr.  Torchio,  have  been  immeasurably  more  affected 
than  if  the  temperature  had  been  limited  to  105  deg.  C. 
for  many  years  of  service  during  the  winter  peaks. 
Mr.  Torchio  stated  that  large  systems  with  a  substantial 
number  of  cables  have  been  operated  for  the  last  twenty 
years  at  loads  producing  temperatures  of  100  deg.  to 
110  deg.  C.  during  the  winter  peaks,  which  proved  that 
these  seasonal  temperatures  for  periods  of  peak  loads 
had  not  impaired  the  cable  insulation  for  occasional 
%vithdrawal  and  reinstallation. 

The  hardening  of  oil  in  the  insulation  which  takes 
place  when  temperatures  of  100  deg.  C.  and  over  are 
sustained  continuously  will  either  not  take  place  at 
temperatures  of  105  deg.  C.  applied  only  for  a  short 
time  for  certain  periods  of  the  year,  or  if  any  hardening 
takes  place,  the  process  will  extend  over  periods  exceed- 
ing fifteen  or  twenty  years.  At  the  ends  of  these  periods 
it  is  improbable  that  any  substantial  amount  of  such 
cable  would  be  reinstalled,  if  removed ;  but  if  the 
lead  sheath  is  intact,  the  tests  on  the  sample  cables 
which  have  been  submitted  to  almost  destructive  tem- 
peratures have  shown  that  the  cable  can  still  be  reeled 
and  rereeled  without  destroying  its  efficiency  as  regards 
both  dielectric  strength  and  insulation  resistance.  In 
practice,  he  believed,  the  aging  and  deterioration  of  the 
lead  sheath  due  to  chemical  action,  electrolysis  and 
similar  causes  will  be  the  paramount  factor  in  the  life 
of  low-tension  cables. 

Sheath  Cracking  Due  to  Handling 

The  difficulties  caused  by  lead  sheaths  cracking  in 
large-sized  cables  are  essentially  problems  of  careful 
installation  and  handling  of  the  cable.  In  the  heavy 
load  tests  just  described  no  cracking  was  produced  under 
the  extraordinarily  severe  conditions  of  temperatures 
which  gave  expansions  as  large  as  8  in.  (20  cm.)  in 
278  ft.  (85  m.).  In  practice,  with  105  deg.  C.  tempera- 
tures, the  expansions  in  the  lead  sheaths  would  only  be 
3i  in.  (68.3  cm.). 

The  assertion  has  been  made  that  the  compound  might 
distill  or  vaporize  at  temperatures  of  above  100  deg.  C. 


An  exhaustive  investigation  was  made  by  the  New  York 
Edison  Company  to  determine  the  effect  of  temperature 
on  cable  impregnating  materials.  The  results  of  labora- 
tory tests  carried  out  by  the  Electrical  Testing  Labora- 
tories indicated  that  the  mineral  compound  gave  the 
first  drop  of  distillate  at  205  deg.  C.  A  supplementary 
investigation  was  made  to  determine  if  the  compounds 
would  distill  any  appreciable  amount  at  temperatures 
below  200  deg.  C.  when  exposed  to  these  temperatures 
for  long  periods  of  time.  No  distillate,  however,  was 
obtained  for  either  mineral  or  resin  compounds  after 
the  temperature  had  been  maintained  successively  at 
temperatures  of  115,  130,  145  and  160  deg.  C.  for  three 
days.  Similar  results  were  obtained  when  the  tempera- 
ture was  maintained  at  180  deg.  and  200  deg.  C.  for 
twenty-four  and  thirty-six  hours. 

Before  making  the  final  recommendations  the  author 
brought  out  the  point  that  the  operator  must  carefully 

study  the  tempera- 
tures under  which 
the  cables  will  op- 
erate when  placed 
in  subway  ducts, 
especially  when 
the  trunk  lines  con- 
tain many  ducts 
and  cables  in  one 
bank.  The  para- 
mount importance 
of  carefully  sur- 
veying the  ambient 
temperature  condi- 
tions in  ducts  is 
shown  in  Fig.  2, 
giving  the  relative 
allowable  losses  for 
a  given  tempera- 
ture rise  on  each 
cable  with  different 
duct  arrangements. 
In  the  figure  the 
losses  in  a  bank  of  two  by  two  ducts  are  assumed  as 
100  per  cent,  giving  a  standard  for  comparison. 

Overload  Ratings  Are  Proposed 

In  consideration  of  the  foregoing  data,  including  the 
Steinmetz  and  Lamme  report,  the  British  Engineering 
Standards  Committee  tests  and  the  surveys  of  large 
operating  companies,  Mr.  Torchio  held  that  the  per- 
missible operating  temperatures  of  impregnated  paper 
insulation,  in  which  dielectric  stress  is  low,  should  be 
a  function  of  the  load  factor  at  which  the  cable  operates. 
The  load  factor  for  cables  used  in  systems  of  distribu- 
tion is  intended  to  be  the  ratio  between  the  yearly 
average  load  and  the  maximum  load  on  the  cable.  He 
considered  it  certain  that  a  load  factor  of  say  33  per 
cent  with  seasonal  winter  peaks  and  correspondingly 
smaller  maximum  loads  for  the  rest  of  the  year  would 
produce  an  average  temperature  on  the  cable  consider- 
ably below  85  deg.  C,  so  that  a  limit  of  say  105  deg.  C. 
at  peaks  for  33  per  cent  load  factors  is  safer  than  85 
deg.  C.  continuously,  as  allowed  by  the  present  A.  I.  E. 
E.  rules.  The  proposed  plan  corresponds  with  the 
established  practice  of  rating  electrical  apparatus  at  a 
temperature  rise  of  say  40  deg.  C.  for  continuous  loads 
and  from  55  deg.  to  65  deg.  C.  for  two  or  three  hours' 
overload.  Machinery  so  designed  has  given  excellent 
service  for  the  last  twenty-five  years. 


FIG.  2 — permissible  energy  losses 

for  various  duct  POSITIONS  FOR 

same  temperature  rise 
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The  following  temperature  limits  were  offered  for 
impregnated-paper,  low-tension  cables  as  functions  of 
are  load  factor  of  the  cable: 

105  deg.  C.  lor  load  factors  around  33  per  cent. 
95  deg.  C.  for  load  factors  around  50  per  cent. 
90  deg.  C.  for  load  factors  over       66  per  cent. 

Temperature  limits  might  perhaps  be  presented  in 
a  more  general  form  by  working  back  from  the  load 
factors  to  corresponding  values  of  rise  of  temperature 
allowable  for  normal  loads  and  overloads  for  specified 
hours,  but  Mr.  Torchio  preferred  to  use  the  load  factors, 
as  they  are  fundamental  in  the  determination  of  the 
most  economical  current  density  in  cables. 


Australian  Steam  Station  with  a 
Rating  of  125,000  Kw. 

Will  Bum    50-Cent    Coal— All   Electrical   Equipment 

to  Be  Outdoors — 132,000-Volt  Transmission  Line  to 

Melbourne  Will  Have  Five  Towers  per  Mile 

CONSTRUCTION  of  a  125,000-kw.  steam  plant  112 
miles  (180  km.)  from  Melbourne,  Australia,  will 
be  immediately  started,  upon  the  closing  of  tenders  on 
March  31,  and  the  letting  of  contracts  for  the  apparatus. 
The  complete  project  includes  the  opening  of  extensive 
coal  fields  adjacent  to  the  generating  station  site,  the 
construction  of  a  generating  plant  containing  five  units, 
each  rated  at  25,000  kw.,  the  building  of  a  total  of  1,800 
miles  (2,900  km.)  of  132,000-volt  transmission  line  and 
the  construction  of  three  terminal  substations. 

At  the  present  time  the  city  of  Melbourne  has  one 
22,000-kw.  steam  station  operated  by  the  City  Council, 
one  22,000-kw.  steam  station  operated  by  a  private  com- 
pany and  one  78,000-kw.  steam  station  operated  by  the 
state  government.  The  latter  is  for  supplying  the  rail- 
ways. The  new  project  is  to  be  built  and  operated  by 
the  electricity  commissioners  of  the  government  of  Vic- 
toria and  will  sell  energy  in  bulk  to  the  present  dis- 
tribution utilities  and  also  in  the  surrounding  districts. 
No  secondary  distribution  will  be  undertaken  by  the 
electricity  commissioners. 

Coal  for  the  new  station,  which  will  be  known  as 
Morwell,  will  be  obtained  from  fields  immediately  sur- 
rounding the  power  house.  In  1  sq.mile  (2  sq.km.)  of 
these  coal  fields  there  is  sufficient  coal  to  operate  the 
new  power  house  for  150  years.  There  are  60  sq.miles 
(153.4  sq.km.)  of  these  coal  beds  in  the  vicinity  of  this 
steam  station.  The  coal  bears  an  overburden  of  33  ft. 
(10  m.)  and  the  seam  is  273  ft.  (83  m.)  thick.  The 
coal  will  be  mined  by  stripping  and  can  be  delivered  to 
the  power  house  at  a  cost  of  approximately  50  cents  a 
ton.  As  the  cost  of  fuel  will  be  so  low,  no  economizers 
are  planned  for  the  station. 

A  river  alongside  the  power  house  will  supply  con- 
densing water,  but  the  flow  of  this  river  will  place  a 
limit  on  the  size  of  the  station  unless  use  is  made  of 
spray  cooling  ponds. 

The  boiler  plant  and  engine  room  are  to  be  placed 
in  one  building.  A  second  building  will  house  the  con- 
trol apparatus  and  offices.  Between  the  latter  build- 
ing and  the  generating  station  proper  will  be  the 
400-volt  auxiliary  transformers,  the  400-volt  buses  and 
switch  gear.  Beyond  the  control  building  will  be  the 
main  11,000-volt  low-tension  buses,  the  step-up  trans- 
formers, the  high-tension  switches  and  the  132,000-volt 


high-tension  buses.  The  generators  will  operate  at 
50  cycles,  11,000  volts.  Single-phase  transformers 
rated  at  9,260  kva.  will  step  up  the  voltage  to  132,000 
volts  for  transmission. 

The  transmission  line  will  consist  of  two  two-circuit 
steel-tower  lines  having  the  towers  spaced  from  1,056  ft. 
to  1,500  ft.  (322  m.  to  457  m.).  Dead-end  towers  will 
be  placed  7  miles  to  10  miles  (11  km.  to  16  km.)  apart, 
and  semi-anchor  towers  will  be  placed  about  every  mile 
(1.6  km.).  This  rather  long  spacing  between  towers 
has  been  selected  for  the  purpose  of  reducing  the  num- 
ber of  insulators  to  be  used  on  the  line,  and  it  has  been 
determined  to  be  the  most  economical  spacing  for  this 
particular  installation.  The  three  wires  of  one  circuit 
will  be  placed  in  a  vertical  position  with  11  ft.  (3.35  m.) 
between  conductors. 

Particulars  of  132,000-Volt  Line 

The  climatic  conditions  are  very  favorable  indeed.  No 
high  elevations  whatever  are  encountered,  and  there  is 
no  fog,  sleet  or  snow  and  comparatively  little  lightning. 
Seven  suspension  units  will  be  used  in  suspension 
strings  and  eight  units  in  dead  ends.  The  line  is 
designed  for  the  use  of  an  overhead  ground  wire  on 
each  tower  line.  A  telephone  line  will  be  constructed 
on  a  separate  pole  line.  At  each  of  the  terminal  sub- 
stations there  will  be  two  15,000-kva.  synchronous  con- 
densers which  will  be  connected  on  6,600-volt  tertiary 
delta  windings  on  the  main  step-down  transformers.  At 
the  generating  station  end  the  transformers  are  to  be 
connected  delta-star  with  the  neutral  grounded.  At  the 
terminal  stations  end  the  transformers  will  be  con- 
nected star-star  and  the  neutral  grounded  through  re- 
sistance. The  terminal-station  transformers  will  step 
down  the  voltage  from  120,000  to  22,000  volts  for  dis- 
tribution. The  transmission  lines  will  be  operated  at 
the  constant  voltage  of  132,000  volts  at  the  generating 
station  and  120,000  volts  at  the  terminal  substation. 
Each  line  is  designed  for  an  economical  capacity  of 
25,000  kw.  By  an  interlocking  of  the  line  and  tie 
switches  at  the  terminal  stations,  should  one  transmis- 
sion line  fail  the  tie  switch  between  the  high-tension 
sides  of  the  step-down  transformers  will  immediately 
close,  thereby  placing  the  two  15,000-kva.  synchronous 
condensers  on  the  one  remaining  line,  which  will  per- 
mit it  to  transmit  42,500  kw.  at  the  same  voltage  drop 
as  with  25,000  kw.  transmitted  and  one  15,000-kva. 
synchronous  condenser  operating  on  it.  With  the  two 
condensers  operating  on  one  line,  50,000  kw.  may  be 
transmitted  over  this  line  by  raising  the  transmission- 
line  voltage  at  the  generating  station  5  per  cent,  from 
132,000  volts  to  138,000  volts.  Under  these  conditions 
the  transmission-line  voltage  at  the  terminal  station 
will  be  120,000  volts,  as  normally. 

The  terminal  substations  will  be  separated  8  miles 
(12.8  km.).  Two  of  the  transmission  circuits  will  enter 
each  terminal  substation.  It  was  found  that  the  least 
expense  would  be  to  utilize  three  terminal  stations 
rather  than  to  have  the  four  transmission  lines  enter 
one  station  and  make  the  entire  distribution  by  under- 
ground cables  operating  at  22,000  volts.  The  cost  per 
mile  of  the  transmission  line  will  be  approximately 
$15,000,  while  underground  cable  for  the  same  carry- 
ing capacity  would  cost  $300,000  per  mile.  There  are 
to  be  nine  substations  in  Melbourne.  There  will  be 
approximately  80  miles  (128  km.)  of  22,000-volt  under- 
ground cable  in  the  city  interconnecting  the  nine  sub- 
stations. 
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Table  I — Recommended  Standards  of  Illumination 


• Foot-Candles  

Under  Some 
Recommended     Conditions 

Auditorium  church 3  2-4 

Armory,  public  hall 5  3-6 

School — class  room,  study  room,  library 8  5-10 

Store: 

Show  window •     1 0-70 

First-floor  department,  shop  on  bright  street  corner  10  fr^  i  2 

Other  clotliing.  dry  goods,  haberdashery,  millinery, 

jewelry,  etc 8  5-10 

Other  drug,  grocery,  meat,  bakery,  book,  florist, 

furniture  lunch  room,  confectionery,  etc 6  4-8 

OflSce: 

Private  general 10  6-12 

Drafting  room 15  10-20 

Industrial: 

Aisles.stairways,  passagewaysand  corridors. ....  .  2  1-2 

Assembling: 

Rough 5  5-6 

Medium 8  5-10 

Fine 10  6-12 

Extra  fine 10-50 

BftkeHes 6  5-i6 

Boilers,  engine  rooms  and  power  houses: 

Boilers,   coal  and  ash  handling,  storage-battery 

rooms 3  2-4 

Auxiliarj'  equipment,  oil  switches  and  transformers  5  3-6 
Switchboards,  engines,  generators,  blowers,  com- 
pressors               6                        4-8 

Candy  making 8  5~  1 0 

Canning  and  preserving 8  5-10 

Chemical  works:  ' 

Hand  furnaces,  boil-ng  tanks,  stationary  driers, 

st  at  on  an.'  or  gravity  crystallizing 3  2-4 

Mechanical  furnaces,  generators  and  stills,  me- 
chanical driers,  evaporator?,  filtration,  mechan- 
ical crystfll!'zir  g,  bleaching 4  3-6 

Tanks  for  cooking,  extractors,  percolators,  nitrat- 

or---,  electrolytic  cells 6  4-8 

Clay  products  and  cements: 

Grinding,  filter  presses,  kiln  rooms 3  2-4 

Moldmg,  presstng,  cleaning  and  trimming 5  3-6 

Enameling 6  4-8 

Coloring  and  glazing 10  6-12 

Cloth  products: 

right  goods 10  6-12 

Dark  goods 15  10-20 

Dairy  products. 6  4-8 

Electric  manufacturing: 

Stor.ige  batter>',  molding  of  grids 6  4-8 

Coil  and  armature  winding,  mica  working,  insulat- 
ing processes 10  6-12 

Elevator,  freight  and  passenger 5  3-6 

Forge  shop'^  and  welding: 

Rough  forging 6  4-8 

Fine  forging  and  welding 10  6-12 

Foundries: 
Charging  floor,  tumbling,  cleaning,  pouring  and 

shaking  out 5  3-6 

Rough  molding  and  core  making 6  4-8 

Fine  molding  and  core  making 10  6-12 

Glass  works: 

Mix  and  furnace  rooms,  casting  and  lehr 5  3-6 

Grinding,  glass  blowing  machines,  cutting  glass  to 

size,  silvering 8  5-10 

Fine    grinding,    polishing,    beveling,    inspecting, 

etching  and  decorating 10  6-12 

Glass  cutting  (cut  glass) ,  inspecting  fine 1 0-50  

Glove  manufactiuing: 
Light  goods: 

Cutting,  pressing,  knitting 8  5-10 

Sorting,  stitching,  trimming  and  inspecting 10  6-12 

Dark  goods: 

Cutting,  pressing,  knitting 10  6-12 

Sorting,  stitching,  trimming  and  inspecting 10-50  

Hat  manufacturing: 

Dyeing,  stiffening,  braiding,  cleaning  and  refining: 

Light 6  4-8 

Dark 10  6-12 

Forming,  dzing,  pouncing,  flanging,  finishing  and 
ironing: 

Light 8  5-tO 

Dark 10  6-12 

Sewing: 

Light 10  6-12 

Dark 10-50 

Ice  making: 

Engine  and  compressor  room 6  4-8 

In&pecting: 

Rough 6  4-8 

Medium 10  6-12 

Fine 15  10-20 

Extra  fine 10-50 

Jewelry  and  watch  manufacturing 1 0-50 

Laundries  and  dry  cleaning 8  5-10 

Leather  manufacturing: 

Vats 3  2-4 

Cleaning,  tanning  and  stretching 4  3-6 

Cutting,  flenhing  and  stuffing 6  4-8 

Finishing  and  scarfing 10  6-12 

Leather  working: 

Pressing  and  winding: 

Light 8  5-10 

^  Dark 10  6-12 

Grading,  matching,  cutting,  scarfing,  sewing: 

Light 10  6-12 

Dark 10-50  

Locker  rooms 4  2-4 


—  Foot-Candles  • 

Under  Some 

, ,     ,  .        ,  Recommended      Conditions 

Machme  shops: 

Rough  bench  and  machine  work 6  4-8 

Medium  bench  and  machine  work,  ordinary  auto- 
matic machines,  rough  grinding,  medium  buff- 
ing and  poli-^hing jO  6-12 

Fine  bench  and   machine   work,   fine  automatic 
machines,  medium  grmdmg,  fine  buffing  and 

polishing \2  8-16 

Extra  fine  bench  and  machine  work,  grinding  (fine 

,,     work) 10-50  

Meatpacking: 

Slaughtering. 5  3.  6 

Cleaning,  cuttijig,  cooking,  grindmg,  canning  and 

packing g  5.  |  q 

Milling  and  grain  foods: 

Cleaning,  grinding  or  rolling 5  3-6 

Baking  or  roasting g  5-10 

Packing: 

Po"?li 4  3-6 

Medium 5  4-5 

^^'^^ /•;•■. '■  10  6-12 

Faint  manufactunng 6  4-8 

Paint  shops: 

Dipping,  spraying,  firing 5  3_   6 

Rubbing,  ordinary  hand  painting  and  finishing. . ,  .  8  5-10 

Fine  hand  painting  and  finishing 10  6-12 

Extra-fine  hand  painting  and  finishing  (automo- 
bile bodies,  piano  cases,  etc.) 15  1 0-50 

Paper-box  manufacturing: 

yeht 6  4-8 

Dark... 8  5,10 

Paper  manufactunng: 

Beaters,  machine  grinding 4  3-6 

Calendering [[[  5  4_8 

Finishing,  cutting  and  trimming 8  6-12 

Plating 5  36 

Polishing  and  burnishing g  5-10 

Printing  industries: 

Matrixing  and  casting,  miscellaneous  machines, 

presses. g  3_io 

Proofreading,  lithographing,  electrotyping 10  6-12 

Linotype,  monotype,  typesetting,  imposing  stone, 

engraving 1 0-5G 

Receiving  and  shipping 4  3-6 

Rubber  manufacturing  and  products: 

Calendars,  compounding  mills,  fabric  preparation, 
stock  cutting,  tubing  machines,  solid-tire  opera- 
tion?, mechanical  gocKis  building,  vulcanizing.  . .  g  5-  j  0 
Bead  building,  pneumatic  tire  building  and  finish- 
ing,  inner   tube   operation,    mechanical   goods, 

trimming,  treading 10  6-12 

Sheet  metal  works: 

Miscellaneous    machines,    ordinary   bench    work,  8  5-10 
Punches,  presses,  shears,  stamps,  welders,  spin- 
ning, fine  bench  work 10                       6-12 

Shoe  manufacturing: 

Hand  turning,  miscellaneous  bench  and  machine 

,  ^'or^. ■■    ■. 8  5-10 

Inspecting  and  sorting  raw  material,  cutting,  last- 
ing and  welding  (light) 10  6-12 

Inspecting    and    sorting    raw    material,    cutting, 

stitching  Mark) 1 0-50 

Soap  manufacturing:  . 

Kettle  houses,   cutting,   soap   chip   and   powder  5  3-6 

Stamping,    wrapping    and    packing,    filling    ancl 

packing  soap  powder 6  4-8 

Steel  and  iron  mills,  bar,  sheet  and  wire  products: 

Soaking  pits  and  reheating  furnaces 2  1-2 

Charging  and  cast.ng  floor? 3  2-4 

Muck  and  heavy  roiling,  shearing,  rough  by  gage, 

pickling  and  cleaning 4  3-6 

Automatic  machines,  rod,  Ught  and  cold  rolhng, 

wire  drawing,  shearing,  fine  by  line 6  4-8 

Store  and  stock  rooms: 

Rou^h 3  2-4 

Medium 5  4-8 

Fine ] ,]]  g  5-10 

Structural  steel  fabrication 6  4-8 

TextJemJls: 
(Cotton) 

Opening  and  lapping,  carding,  drawing  frame 

roving,  dyeing 4  3,  6 

Spooling,  spinning,  drawing  in,  warping,  weav- 
ing, quilling,  inspecting,  knitting,  slashing 8  5-10 

Winding,  throwing,  dyeing 8  5-10 

Quilling,  warping,  weaving  and  finishing: 

Light  goods 8  5-10 

Dark  goods iQ  6-12 

(Woolen) 

Carding,  picking,  washing  and  combing 4  3-6 

Twisting  and  dyeing 6  4-8 

Drawing  in,  warping: 

Light  goods 6  4-8 

Dark   goods 10  6-12 

Weaving 

Light  goods 8  5-10 

Dark  goods.. 12  8-16 

Knitting  machines \Q  6-12 

Tobacco  products g  5-10 

Toilet  and  wash  rooms 4  3-6 

Wood  working: 

Rough  sawing  and  bench  work 5  3-6 

Sizing,  planing,  rough  sanding,  medium  machine 

and  bench  work,  gluing,  veneering,  cooperage. .  .  8  5-10 
Fine  and  bench  and  machine  working,  fine  sand- 
ing and  finishing 10  6-12 


(Accompanying    "Illumination    Design    Simplified,"    page   417) 
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Illumination  Design  Simplified 

Planning  a  System  Is  Divided  Into  Four  Main  Steps  —  Reflecting  Equipment  Selected  on  the 

Basis  of  Seven  Comparative  Factors — Room  Index  a  New  Key  by  Which 

Variable  Factors  May  Be  Allowed  For 

By   EARL   A.   ANDERSON 

Engineering  Department,  National  Lamp  Works  of  General  Electric  Company 


MODERN    LIGHTING   DESIGN    INVOLVES   A   CONSIDERATIOiN    OF   ALL   FACTORS  TO  INSURE  A   SUCCESSFUL  INSTALLATION 


IN  THE  design  of  modern  commercial  and  industrial 
lighting  systems  a  large  number  of  variable  fac- 
tors must  be  considered,  such  as  choice  of  reflecting 
equipment,  allowable  spacing,  the  coefficients  of 
utilization  in  different  sizes  and  types  of  interiors,  de- 
preciation factor,  etc.,  if  the  quantity  and  quality  of 
the  illumination  desired  is  to  be  obtained.  To  take 
into  account  all  of  these  important  factors  has  seemed 
so  complicated  a  task  that  many  designers  still  adhere 
to  rule-of-thumb  methods  which  are  likely  to  result  in 
unsatisfactory  installations,  especially  where  the  condi- 
tions depart  from  the  ordinary.  With  a  view  to  simpli- 
fying the  work  of  accurately  laying  out  lighting  systems, 
the  data  in  this  article  have  been  compiled.  Through 
their  use  it  is  possible  to  plan  a  sj^stem  meeting  all 
the  modern  requirements  and  taking  into  considera- 
tion all  of  the  factors  in  such  a  way  that  allowance 
will  be  rnade  for  varying  types  of  installation. 

To  arrive  at  a  logical  solution  of  the  lighting  problem 
the  design  may  be  divided   into   four  principal   steps: 

1.  The  decision  as  to  the  foot-candles  of  illumination 
required. 

2.  The  selection  of  a  lighting  unit  best  adapted  to 
the  particular  requirements. 

3.  The  determination  of  outlet  locations,  mounting 
height  and  number  of  lighting  units  required. 

4.  The  selection  of  the  proper  size  of  lamp  to  pro- 
vide the  foot-candles  desired. 

There  has  been  such  a  rapid  advance  in  lighting 
standards,  almost  from  month  to  month,  that  intensity 
tables  are  obsolescent  before  they  are   published.     In 


Table  I,  however,  a  list  of  foot-candle  values  is  pre- 
sented corresponding  to  present  standards  for  different 
classes  of  industrial  operations,  offices,  stores,   etc. 

The  desirable  illumination  varies  rather  widely,  de- 
pending on  the  conditions  in  any  particular  installation, 
such  as  accuracy  of  the  operation  and  fineness  of  detail 
to  be  observed,  the  color  of  goods  worked  on  or  han- 
dled, and,  in  the  case  of  stores,  the  advertising  value 
resulting  from  the  attractiveness  of  a  well-lighted 
interior.  The  foot-candle  values  recommended  in  the 
table  are  the  minimum  to  be  adhered  to  if  fully  satis- 
factory lighting  is  to  be  assured.  Under  particular 
conditions  considerably  higher  illumination  is  often 
desirable. 

Selection  of  Lighting  U.nits  Very  Important 

The  selection  of  the  type  of  lighting  unit  depends 
not  only  upon  the  requirements  of  the  work,  but  in 
some  cases  upon  the  construction  of  the  room  and  the 
color  of  ceiling  and  walls.  For  example,  semi-indirect 
and  totally  indirect  lighting  are  unsuited  to  rooms  with 
very  dark  ceilings.  It  is  important  to  specify  the  type 
of  lamp  to  be  used,  since,  for  example,  as  shovra  in 
Fig.  1,  bowl-enameled  lamps  used  in  open  reflectors, 
such  as  RLM  standard  domes,  form  a  lighting  unit 
much  superior  from  the  standpoint  of  glare,  reflected 
glare  and  shadows  to  clear  lamp  units  of  the  same  type. 
In  general,  clear  gas-filled  tungsten  lamps  (type  C) 
should  not  be  used  in  open  reflectors  where  the  mount- 
ing height  is  less  than  20  ft.   (6  m.). 

Factors  other  than  those  listed  in  Fig.  1  may  enter 
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into  the  choice  of  the  lighting  unit  in  certain  instances. 
For  example,  in  stores,  offices  and  other  public  installa- 
tions decorative  effect  is  often  an  important  item.  The 
charts  rate  the  various  types  of  units  comparatively 
to  serve  as  a  basis  for  judgment  of  the  adaptability  of 
a  unit  for  a  particular  class  of  installation. 

In  the  selection  of  the  reflecting  equipment  for  a 
lighting  system  seven  fundamentals  must  be  taken  into 
account,  namely: 

1.  Illumination  on  Horizontal  Surfaces. — This  is  a 
prime  requisite  in  offices,  drafting  rooms  and  those 
shops  where  the  problem  is  to  provide  the  best  illumi- 
nation for  sustained  vision  of  flat  surfaces  on  the 
horizontal  or  slightly  oblique  planes  in  which  papers, 
books  and  other  flat  objects  are  usually  examined. 

2.  Illumination  on  Vertical  Surfaces. — Such  illumi- 
nation in  the  case  of  work  or  machine  parts  is  fully 
as  important  as  the  lighting  of  the  surface  in  the 
horizontal  plane.  In  a  consideration  of  the  amount  of 
light  necessary  for  factory  illumination  the  criterion 
must  be  the  intensity  on  all  working  surfaces,  whether 
vertical,  horizontal  or  oblique. 

3.  Favorable  Appearance  of  Lighted  Room. — Refer- 
■ence  under  this  head  is  only  to  the  general  or  casual 
■effect  produced  by  the  complete  system,  and  it  is  not 
intended  to  rate  the  unit  as  to  satisfaction  from  the 
standpoint  of  good  vision  or  f reeedom  from  eye  fatigue. 

4.  Direct  Glare. — The  most  frequent  and  serious 
cause  of  bad  lighting.  It  results,  among  other  things, 
from   unshaded   or   inadequately    shaded    light    sources 


located  within  the  field  of  vision,  or  from  too  .great 
contrast  between  the  bright  light  source  and  a  dark 
background  or  adjacent  surfaces.  Glare  should  be 
avoided  by  the  use  of  proper  reflecting  and  diffusing 
equipment. 

5.  Reflected  Glare. — Reflected  glare  from  a  polished 
working  surface  is  particularly  annoying  because  of 
the  necessity  of  directing  the  eyes  toward  those  sTir- 
faces,  and  further  because  the  eyes  are  by  nature  espe- 
cially sensitive  to  light  rays  from  below.  The  harmful 
effects  of  this  specular  reflection  can  be  minimized  by 
properly  shielding  from  below  or  diffusing  the  source. 

6.  Shadows. — Differences  in  brightness  of  surfaces 
are  essential  in  observing  objects  in  their  three  dimen- 
sions but  are  of  little  or  no  value  in  the  observation 
of  flat  surfaces.  Where  shadows  are  desirable  they 
should  be  soft  and  luminous,  not  so  sharp  and  dense  as 
to  confuse  the  object  with  its  shadow. 

7.  Maintenance. — Maintenance  depends  upon  contour 
of  reflector,  construction  of  fixture  and  condition  of 
ceiling.  The  rating  is  based  upon  the  likelihood  of 
breakage,  the  labor  involved  in  maintaining  the  units 
at  comparable  degrees  of  efficiency,  and  the  indication 
given  of  need  of  cleaning. 

Relative  importance  of  the  foregoing  criteria  should 
be  very  carefully  weighed  with  respect  to  the  par- 
ticular problem  at  hand.  For  instance,  in  an  office  the 
points  would  rank  thus  in  importance:  (1)  Direct 
glare;  (2)  reflected  glare;  (3)  shadows;  (4)  efficiency 
based    upon    illumination    on    horizontal;     (5)     main- 
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tenance;  (6)  vertical  illumination.  On  the  other  hand, 
where  lamps  are  to  be  hung  above  a  crane  in  a  foundry 
the  order  of  importance  would  be:  (1)  Efficiency  based 
upon  illumination  on  horizontal;  (2)  vertical  illumina- 
tion; (3)  maintenance;  (4)  shadows;  (5)  direct  glare; 
(6)  reflected  glare. 

In  Fig.  1  the  highest  rating  given  is  A-)-,  denoting 
excellence,  while  D,  the  lowest,  indicates  that  units  so 
rated  in  that  particular  will  very  likely  prove  unsatis- 
factory in  an  installation  where  this  factor  is  impor- 
tant. The  ratings  B  and  C,  while  indicating  a  result 
not  equal  to  A,  are  decidedly  superior  to  rating  D. 
In  other  words,  a  rating  B,  C-\-  or  C  in  certain  respects 
does  not  disqualify  a  unit  provided  that  in  the  essen- 
tial requirements  of  a  given  location  the  unit  is  rated 
A  or  B+. 

A      !►  Excellent      B      j.  Good       C      j.  Fair       D— Very  Bad 

A-]  B-j  C-j 

Determining  Outlets,  Mounting  Height  and 
Number  of  Units 

Having  solved  the  first  two  steps  of  the  illumination 
problem,  the  third  point  in  the  design — that  of  deter- 
mining the  details  of  arrangement — comes  up.  One 
way  to  handle  this  is  to  make  a  diagram  of  the  floor. 
If  the  units  are  of  semi-indirect  or  totally  indirect 
type,  measure  the  ceiling  height  of  the  room  and  refer 
to  Table  II  for  the  permissible  spacing  of  units  and 


TABLE  II— SPACING 

AND   MOUNTING 

HEIGHT 

FOR 

LIGHTING  UNITS 

Permissible  Distance 
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Outlets  and  Side  Walls 

In  Usual  Lo- 

In 
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or 
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Permisrible 
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direct  L'nitd, 

Mounti'^g 
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*  Note  that  the  permissible  di-tance  between  outlets  depends  upon  the  height 
of  the  light  source  above  the  work,  not  above  the  floor.  In  office?,  the  work 
plane  corresponds  to  the  desk  tops,  usually  2}  ft.  above  the  floor;  in  factories, 
the  work  plane  will  often  be  3}  or  4  ft.  above  the  floor.  Note  that  in  the  case  of 
eemi-  and  totally-indirect  lighting  units,  the  figures  in  this  column  are  the  height 
of  the  ceiling  above  the  work. 

t  .Suspension  distances  are  based  on  best  distribution  of  hght  and  efficiency 
of  utihzation  for  standard  units.  In  some  installations  other  considerations  may 
require  a  different  suspension  distance. 

preferred  suspension  distance  of  lighting  units  corre- 
sponding to  this  ceiling  height. 

If  the  units  are  direct-lighting  type,  determine  the 
mounting  height  and  refer  to  Table  II  for  the  per- 
missible spacing  corresponding  to  this  mounting  height. 
If  the  units  are  mounted  as  close  to  the  ceiling  as  pos- 
sible (a  minimum  allowance  of  one  foot  is  usually  neces- 
sary to  provide  for  the  drop  of  the  reflector  from  the 
ceiling),  a  wider  spacing  is  permissible  and  fewer  units 
are  therefore  necessary  for  an  even  distribution  of 
light.     Considerations  of  shadows,  the  appearance  and 


arrangement  of  work  may  make  a  lesser  mounting 
height  desirable  even  though  a  closer  spacing  of  out- 
lets would  be  needed  to  keep  the  same  uniformity  of 
illumination.  Ordinarily  lamps  should  not  be  mounted 
less  than  10  ft.  (3  m.)  above  the  floor  unless  a  low 
ceiling  makes  it  necessary. 

Outlets  Are  Located  Symmetrically  If  Possible 

Having  determined  the  permissible  spacing,  proceed 
to  locate  the  outlets  on  the  diagram  of  the  floor,  plac- 
ing the  units  as  nearly  symmetrically  as  possible  with- 
out appreciably  exceeding  the  permissible  spacing  for 
a  uniform  illumination.  At  a  greater  height,  a  spacing 
closer  than  that  in  Table  II  results  in  greater  freedom 
from  shadows,  but  increases  the  number  of  units  re- 
quired and  makes  the  installation  cost  more.  If  a 
spacing  somewhat  closer  than  the  permissible  value  is 
adopted,  as  is  often  the  case,  it  is  allowable,  though  not 
necessary,  to  refer  back  to  Table  II  and  select  a  lower 
mounting  height  corresponding  to  the  new  spacing.  As 
shown  in  Table  II,  the  distance  between  the  outside  row 
of  outlets  and  the  wall  should  not  exceed  one-half  the 
spacing  distance,  and  for  office  spaces,  or  where  work 
is  carried  on  at  benches  or  machines  near  the  wall, 
this  distance  should  be  approximately  one-third  the 
spacing  distance. 

The  average  area  per  outlet  is  found  from  the  floor 
area  of  the  room  and  the  number  of  outlets  located  on 
the  diagram  as  follows:  Area  in  square  feet  per  out- 
let equals  the  total  floor  area  in  square  feet  divided 
by  the  number  of  outlets  in  room. 

The  necessary  lumen   output   for   the   lamp   in   each 
outlet  of  the  system  may  be  found  directly  from  the 
following  formula: 
Lamp  lumens  per  outlet  = 
ioot^ndles    X   depreciation  factor  ^  ^^^^  .^  ^^^,^^ 

coefficient  of  utilization 
In  this  formula 

Foot-candles  =  illumination  decided  upon 

Depreciation  factor  =  safety  factor  or  allowance  for 
depreciation  due  to  aging  of  lamps,  dirt,  dust  and 
deterioration  of  reflecting  value  of  walls.  Use  1.30  for 
fairly  clean  locations.  Use  1.50  for  dirty  locations  or 
where  cleaning  is  infrequent. 

Area  =  area  in  square  feet  per  outlet. 

Coefficient  of  utilization  =  proportion  of  the  gen- 
erated light  from  the  lamps  which  reaches  the  plane 
of  work.  The  coefficient  of  utilization  for  the  installa- 
tion is  determined  as  outlined  below: 

Determining  Coefficient  of  Utilization 

Fig.  2  shows  that  the  coefficient  of  utilization  varies 
according  to  the  type  of  fixture,  the  color  of  the  walls 
and  ceiling  and  the  proportions  of  the  room  or  "room 
index."  From  Table  III  find  the  room  index  corre- 
sponding most  nearly  to  the  dimensions  of  the  installa- 
tion ;  then  the  coefficient  of  utilization  for  the  installation 
of  the  type  of  lighting  unit  selected  will  be  found  from 
Fig.  2  in  the  proper  column  of  wall  and  ceiling  color 
opposite  the  correct  room  index. 

Solving  the  formula  above,  after  substituting  the 
proper  values  for  foot-candles,  depreciation  factor, 
coefficient  of  utilization  and  the  area  per  outlet,  gives 
the  lamp  lumens  necessary  per  outlet. 

To  find  the  wattage  of  lamp  required,  refer  to  Table 
IV,  which  lists  the  lumen  output  rating  for  lamps. 
Locate  in  this  table  the  size  of  lamp  of  the  desired  type 
which    most    nearly    meets   the    x-equirement    of   lumen 
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output.  When  the  lamp  lumens  required  fall  nearly 
midway  between  the  two  sizes,  choose  the  larger  rather 
than  the  smaller,  unless  it  is  certain  that  the  less 
illumination  from  the  smaller  will  suffice. 

Solving  a  Typical  Problem 

In  order  to  give  a  more  definite  and  practical  idea 
of  how  this  method  of  illuminating  design  is  used, 
the  layout  for  a  typical  factory  room  as  shown  in  the 
headpiece  of  this  article  may  be  followed  out.  The 
floor  plan  of  the  factory  space  to  be  lighted  is  60  ft. 
X  120  ft.  (18  m.  X  36  m.),  with  a  height  from  floor 
to  room  trusses  of  12  ft.  (4.2  m.).  The  roof  is  of 
sawtooth  construction  and  the  walls  and  upper  struc- 
ture are  painted  a  medium  color.  A  considerable  amount 
of  dark  material  is  kept  stacked  along  the  walls  of 


TABLE  rv— LUMEN  OUTPUT  OF  TUNGSTEN-FILAMENT  LAMPS 
(Subject  to  change  without  notice) 


the  total  floor  area  in  square  feet  divided  by  the  num- 
ber of  outlets  in  room  (7,200  h-  72  =  100). 
4.   Lamp  Size. — Lamp  lumens  per  outlet  = 


Size  of 
Lamp 

in 

Watt3 

10 

15 

25 

40 

50 

60 

75 

100 

150 

200 

300 

500 

750 

1,000 


110-125-Volt 
Standard  Lighting  Service 

Type  C           Type  B  Daylight 

75  

125  

226  

372  

450*            480  

575  

865               ...  600 

1,260               ...  875 

2,040               ...  1,400 

3,100               ...  2,000 

4,840                ...  3,360 

8,750               . . .  5.600 

13,900               ...  

19,300               ...  


220-250-Volt 

Type  C  Type  B 

'.'.'.'.'.'.  191 

'.'.'.'.'.'.  442 

■ '  ■  995  945 

"2,526  '.'.'. 
4,100 
7,850 

■17,566  '. '. '. 


•  White. 

the  room  which  will  have  an  effect  in  the  lighting 
design.  The  work  carried  on  is  the  assembly  of  sewing- 
machine  heads. 

The  four  steps  in  the  design  are  worked  out  as  fol- 
lows: 

1.  Foot-Candle  Illumination. — From  Table  I,  8  foot- 
candles  is  recommended  for  assembly,  medium  grade. 

2.  Type  of  Lighting  Unit. — Consulting  the  guide  to 
the  selection  of  reflecting  equipment  of  Fig.  1,  unit 
No.  2,  the  RLM  dome  with  bowl-enameled  lamp  is 
selected,  based  on  efficiency  and  favorable  showing  from 
the  standpoint  of  glare,  reflected  glare,  shadows  and 
maintenance. 

3.  Location  of  Outlets,  Mounting  Height  and  Number 
of  Units. — The  height  of  the  benches,  and  therefore 
the  plane  of  work,  is  3§  ft.  above  the  floor.  The  maxi- 
mum mounting  height  of  the  lamps  above  the  floor  is 
11  ft.  (12  ft.  height  from  floor  to  truss  less  1  ft.  allowed 
for  reflector  drops).  Hence  maximum  mounting  height 
of  units  above  plane  of  work  is  11  ft.  (3.3  m.)  less 
34  ft.  (1.1  m.),  or  7i  ft.  (2.3  m.) 

From  Table  III  of  spacing-mounting  height,  a  74-ft. 
(2.3-m.)  mounting  height  above  plane  for  direct-lighting 
units  is  found  to  indicate  a  permissible  spacing  of 
approximately  11  ft.,  and  since  the  section  of  the  room 
near  the  walls  consists  of  aisles  and  storage,  54  ft. 
(1.7  m.)  may  be  allowed  for  the  distance  between  the 
last  row  of  outlets   and  the  side  walls. 

The  floor  plan  of  the  room  shows  that  a  10-ft.  (3-m.) 
spacing  each  way,  with  outside  units  5  ft.  (1.6  m.) 
from  walls,  would  make  a  symmetrical  layout  in  the 
20-ft.  X  30-ft.  (6-m.  x  9.1-m.)  bays,  and  this  plan  is 
therefore  adopted.  Outlet  locations  for  the  entire  space 
are  marked  on  the  plan,  and  seventy-two  are  found  to 
be  required.    The  area  in  square  feet  per  outlet  equals 


foot-candles  x  depreciation  factor 
coefRcient  of  utilization 


X  area  in  sq.ft.  per  outlet 


Area  in  square  feet  per  outlet  =  100;  foot-candles  = 
8;  depreciation  factor  =  1.30. 

To  Find  Coefficient  Utilization. — From  the  room  index 
(Table  II),  in  a  room  60  ft.  x  120  ft.,  where  the- 
mounting  height  of  direct-lighting  units  above  plane 
of  work  is  7  ft.,  the  room  index  is  5.0,  or  in  the 
same  room  where  the  mounting  height  is  8  ft.  the  room 
index  is  4.0.  Either  value  might  be  used  for  the  room 
index  with  equal  accuracy  as  to  the  result,  but  4.0  is- 
more  conservative. 

Referring  to  Fig.  2,  coefficients  of  utilization, 
for  RLM  dome  bowl-enameled  lamps  in  a  location 
with  a  room  index  of  4.0  and  where  the  ceiling  and  walls 
are  fairly  dark,  the  coefRcient  of  utilization  is  found  to 
be  0.57.  Hence  lamp  lumens  required  per  outlet  = 
[(8  X  1-30)   X  100]  -~  0.57  =  1,824. 

From  Table  IV  a  150-watt  Mazda  C  lamp  giving  2,04a 
lumens  is  found  most  nearly  to  meet  the  requirements. 
The  actual  service  illumination  using  this  lamp  will,  of 
course,  be  slightly  greater  than  originally  designed  for, 
or  (2,040  -^  1,824)  X  8  =  8.9  foot-candles. 


Building  Transmission  Lines 
Vs.  Paying  Freight  on  Coal 

Determining  Factors  Are  Fixed  Charges  of  Line,  Freight 

Charges  on  Fuel  and  Relative  Thermal  Efficiencies 

and  Construction  Costs  of  the  Two  Plants 

By  H.  L.  Wallau 

Electrical  Engrineer  Cleveland  Electric  Illuminating  Company 

THE  difficulties  of  transportation,  coupled  with 
rising  freight  rates,  bring  forcibly  to  mind  the 
advisability  of  generating  power  at  the  mine  and 
transmitting  it  to  the  market,  thus  eliminating  the 
haulage  of  a  considerable  tonnage  of  fuel  and  conse- 
quently reducing  the  congestion  of  freight  traffic.  The 
engineer  is  therefore  more  and  more  likely  to  be  called 
upon  to  answer  the  question  "Can  we  or  can  we  not 
afford  to  generate  at  the  mine  and  transmit  to  the 
market?" 

There  are  three  questions  which  must  be  answered 
to  solve  the  problem:  (1)  Will  the  production  efficien- 
cies of  plants  at  the  mine  and  at  the  market  be  equal? 
This  includes  generating  efficiency  as  well  as  transmis- 
sion efficiency.  (2)  Can  the  plants  be  built  for  equal 
costs  per  kilowatt  of  rating?  (3)  Will  the  fixed  charges 
on  the  line  be  less,  equal  to  or  greater  than  the  freight 
charges  on  the  fuel?  The  last  question  is  usually  the 
most  important.  Often  it  may  be  settled  by  comparing 
the  estimated  cost  of  constructing  the  line  with  cost  of 
transmission  justifiable  at  the  existing  freight  rate. 

The  following  method  of  determining  the  justifiable 
cost  of  transmission  may  be  found  convenient:  First, 
set  up  the  probable  fuel  requirements  in  pounds  per 
kilowatt-hour  for  the  type  of  plant  likely  to  be  built 
for  annual  load  factors  of  50,  75  and  100  per  cent 
(line  c  in  the  table  on  page  423).  Next,  calculate 
the  kilowatt-hours  per  kilowatt  of  peak  load  for  each 
load  factor  and  the  corresponding  annual  fuel  require- 
ments (d).  Then  figure  the  freight  charges  on  the 
coal  required  to  generate  one  kilowatt-year.     Freight 
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charges  are  shown  in  the  accompanying  table  for  an 
assumed  plant  and  with  freight  rates  varying  from  $1 
to  $2  by  25-cent  increments.  In  order  to  find  at  what 
rate  the  freight  charges  may  be  capitalized  it  is  neces- 
sary to  determine  the  fixed  charges  on  the  proposed 
transmission-line  investment  which  will  equal  the 
freight  charges.  The  figures  assigned  must,  of  course, 
be  based  on  the  company's  own  experience.  Assume  the 
following:  Cost  of  money,  9  per  cent;  taxes,  2  per 
cent;  maintenance,  6  per  cent,  and  deferred  upkeep,  3 
per  cent,  giving  total  fixed  charges  of  20  per  cent. 
Letting  this  20  per  cent  of  the  cost  of  the  line  equal 
the  freight  charges,  the  total  cost  of  the  line  may  be 
figured.  This  cost  of  transmission  line  per  kilowatt  of 
peak  load  for  the  various  load  factors  and  freight  rates 
assumed  is  shown  at  the  bottom  of  the  table  (fir).  The 
curves  show  graphically  the  results  secured  by  these 
calculations. 

Knowing  the  maximum  amount  which  should  be  spent 
on  lines  the  next  step  is  to  calculate  the  size  of  lines 
required  and  to  make  an  estimate  covering  their  cost. 
This  should  include  the  cost  of  step-up  and  step-dovra 
equipment,  protective  apparatus,  spare  circuits,  etc. 
This  figure  divided  by  the  safe  capacity  of  the  plant 
(one  unit  not  operating)  gives  the  cost  per  kilowatt 
of  peak  load.     For  purpose  of  illustration  assume  that 

this  resulted  in  a  cost 
of  $30  per  installed 
kilowatt.  Draw  a 
horizontal  line 
through  this  point 
on  the  chart  and  it 
will  intersect  the  cost 
curves  plotted.  If  the 
freight  rate  for  coal 
delivered  to  the  mar- 
ket is  $1.50  per  ton 
it  is  obvious  that  in 
order  to  offset  this 
freight  rate  the  plant 
at  the  mine  must  be 
operated  at  an  annu- 
al load  factor  of  not 
less  than  52  per  cent, 
at  which  point  the 
actual  and  justifiable  cost  lines  intersect.  If  a  better 
annual  load  factor  can  be  maintained  economies  will 
accrue.  If  the  freight  rate  were  only  75  cents  per  ton 
it  can  be  seen  that  even  at  an  annual  load  factor  of  100 
per  cent  it  would  be  cheapyer  to  haul  the  fuel. 

Reverting  now  to  question  1,  assume  that  because  of 
natural  facilities  a  plant  at  the  market  could  be  oper- 
ated with  a  higher  average  vacuum  and  therefore  a 
better  thermal  efficiency  than  a  similar  plant  at  the 
mine.  For  instance,  assume  a  fuel  economy  of  only 
2  lb.  (0.9  kg.)  of  coal  per  kilowatt-hour  at  50  per  cent 
load  factor  instead  of  1.75  lb.  (0.8  kg.).  Then  addi- 
tional fuel  per  kilowatt-year  to  the  amount  of  1,095  lb. 
(496  kg.)  would  be  required.  If  a  coal  cost  of  $6  deliv- 
ered at  the  mine  plant  is  assumed  this  extra  fuel  adds 
$3.29  to  the  cost  of  a  kilowatt-year,  and  the  freight 
charge  of  $5.75  (based  on  $1.50  per  ton)  should  be 
reduced  by  that  amount  before  capitalizing.  The  figures 
assumed  would  therefore  decrease  the  allowable  trans- 
mission line  cost  to  $12.30  per  kilowatt,  and  it  would 
be  impossible  to  justify  a  mine  plant. 

Similarly  referring  to  question  2,  if  the  cost  of  a 
plant  at  the  mine  is  greater  per  kilowatt  (transmission- 
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Annuf^l    load    Factor 

CHART  TO   BALANCE  COST   OF   TRANS- 
MISSION LINE  FROM  MINE  AGAINST 
COST    OF    SHIPPING    COAL 
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line  equipment  excluded),  then  this  additional  cost  per 
kilowatt  should  be  added  to  the  cost  of  the  transmission 
line  as  computed  before  plotting  on  the  chart.  For 
instance,  if  this  cost  at  the  mine  were  found  to  be 
$10  per  kilowatt  in  excess  it  would  be  equivalent  to  a 
transmission  line  cost  of  $40  instead  of  $30.  In  this 
case  an  annual  load  factor  of  75  per  cent  would  have 
to  be  maintained  at  the  mine  plant  to  break  even. 

In  the  above  discussion  annual  transmission  losses 
have  been  neglected.  If  the  answer  to  question  3  shows 
a  reasonable  leeway,  calculations  should  then  be  made 
for  various  percentage  losses  resulting  from  transmis- 
sion at  different  load  factors. 

The  added  fuel  required  to  supply  the  losses  may  be 
treated  from  the  point  of  view  of  kilowatt-hours  deliv- 
ered as  equivalent  to  a  decreased  thermal  efficiency  at 
the  mine  plant;  that  is,  an  increase  in  pounds  of  coal 


INVESTMENT  IN  TRANSMISSION  LINE  JUSTIFIED  TO  AVOID 
PAYING  FREIGHT  ON  COAL 


(a)  Annual  load  factor,  per  cent 50 

(b)  Average  daily  load  factor,  per  cent 67 

(c)  Coal  per  kilowatt-hour,  lb 1.75 

(d)  Annual  output  per  kilowatt  of  plant,  kw.-hr 4,380 

(e)  Fuel  per  kilowatt-year,  lb 7,665 

(f)  Annual  freight  charges  per  kilowatt-year: 
Freight  Rate  per  Ton: 

$1   00 $3.83 

1.25 4.79 

1.50 5.75 

1.75 6.71 

2.00 7.67 

(g)  Justified  cost  of  transmission  line  per  peak  kw,*: 
Freight  Rate  per  Ton: 

$1.00 19.15 

1 .  25 23 .  95 

1 .  50 28 .  75 

1.75 33.55 

2.00 38.35 


*  Fixed  charges  assumed  as  20  per  cent,  made  up  of:  Cost  of  money,  9  per  cent; 
taxes,  2  per  cent;  maintenance,  6  per  cent,  and  deferred  upkeep,  3  per  cent. 

required  per  kilowatt-hour,  and  calculations  made  as  out- 
lined under  question  1,  where  plant  conditions,  instead 
of  line  losses,  are  assumed  as  being  responsible  for  de- 
creased fuel  economy. 

If  reasonable  leeway  still  exists,  further  studies 
should  be  made  to  determine  whether  either  of  the  con- 
ditions outlined  in  questions  1  and  2  would  affect  the 
final  result.  It  is  believed  that  this  method  of  attacking 
the  problems  will  eliminate  many  lengthy  and  laborious 
calculations. 

WHEN  notable  achievements  are  referred  to  in 
America,  the  moralist  often  remarks:  "Anybody 
can  do  the  same  if  he  is  made  of  the  right  kind  of  stuff." 
The  scientific  fact  is  that  people  are  mude  of  the  right 
kind  of  stuff,  and  human  beings  do  have  this  passion  for 
achievement.  But  how  to  release  this  creative  power, 
how  to  give  this  passion  an  adequate  constructive 
expression  is  the  problem.  Hoiv  shall  we  begin?  By 
the  enactment  of  legislation?  By  reform  at  the  top? 
By  waiting  for  absolute  justice  to  be  arrived  at  between 
employer  and  employee?  I  have  no  desire  to  check  any 
effort  of  the  kind,  but  the  practiced,  achievements  have 
historically  ivorked  out  from  the  other  direction.  The 
most  vital  place  to  begin,  it  seems  to  me,  is  with  the 
individual  worker's  first  approach  to  industry.  How  far 
and  how  fast  can  ive  go  in  transforming  the  factory 
into  a  real  school,  in  which  opportunity  shall  succeed 
opportunity  for  each  worker  to  give  expression  to  his 
passion  to  accomplish  something,  where  all  shall  learn 
things  by  doing  things,  and  learn  as  many  things  and 
as  important  things  as  each  individual  is  capable  of 
accomplishing? — Charles  F.  Steinmetz. 
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Unit  Basis  for  Wholesale  and  Retail  Rates 


Factors  Influencing  Make-Up  of  Rates — They  May  Be 
Based  on  Segregated  Wholesale  Rate  Plan — Method  of 
Apportioning  Costs  Indicated — ^Application  to  Definite  Case 


By  N.  A.  KEMMISH 

General  Manager  Public  Service  Company,  York,  Neb. 


THE  central-sta- 
t  i  0  n  industr>' 
has  always  been 
able  to  ascertain 
accurately  the  revenues 
received  from  the  various 
classes  of  business  and  to 
tell  fairly  well  what  the 
combined  total  costs  for 
all  classes  of  business 
have  been.  When  it  tries, 
however,  to  obtain  accu- 
rate costs  of  serving  the 
various  classes  of  busi- 
ness it  is  at  a  loss.  It  is 
equally  at  a  loss  when  it 
attempts  to  apportion  the 
total  revenue  required  to 
each  of  the  various  classes 
of  business,  because  costs 
are  not  known.  The  re- 
sult has  been  the  develop- 
ment of  a  wonderful  sys- 
tem of  guessing,  and  since 
all  companies  and  all  in- 
dividuals cannot,  and  will  not  guess  alike,  all  sorts  of 
rates  with  no  more  resemblance  between  them  than  the 


PIG. 


1 — THIS  NEBRASKA  SYSTEM  USES  A  UNIT  SYSTEM  OF 
WHOLESALE  AND  RETAIL  RATES 


are  two  general  schemes 
lows:  First — Any  group 


individuals  who  made  them 
have  been  developed.  The 
greatest  need  at  the  mo- 
ment is  an  accurate  and 
uniform  system  of  ac- 
counting that  will  make  a 
proper  segregation  of  costs 
between  the  different 
classes  of  business.  Great 
progress  has  been  made, 
but  the  goal  is  still  a  long 
way  off.  Greater  prog- 
ress can  be  made  if  a  few 
fundamental  principles  are 
adopted  and  allowed  to 
govern  accounting  sys- 
tems and  methods  of  pro- 
cedure. The  unit  plan 
hereafter  described  is  an 
attempt  to  develop  a  sys- 
tem capable  of  application 
by  an  isolated  plant  in  a 
small  town  or  by  any  com- 
bination of  towns  and 
transmission  lines.  There 
that  can  be  employed,  as  fol- 
can  be  divided  into  three  main 


UNIT  SYSTEM  WHOLESALE  AND  RETAIL  R.\TES  AS  DEVELOPED  FOR  A  GROUP  OF  NEBRASKA  OPERATING  PROPERTIES 


RETAIL  RATES 

t  Lighting  Rates 

in  Cents) 

t  Power  Rates  (in  Cents) 
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•Showing  location  in  sliding  scale  of  various  towns.  R  =  places 
in  which  company  does  retailing.  W  =  places  in  which  company 
does  wholesaling,  city  doing  retailing. 

tie  per  cent  discount  in  lighting  rates  if  paid  in  ten  days  from 
date  of  bill :  power  rates  net ;  range  rates  net 

tWholesale  Rates.  —  Minimum  bill,  $125  per  month ;  first 
2,000  kw.-hr.,  used  per  month,  10  cents ;  next  3,000  kw.-hr..  8 
cents:  next  5,000  kw.-hr..  7i  cents;  next  10.000  kw.-hr.,  6i  cents: 
next  15,000  kw.-hr.,  5i  cents;  next  25,000  kw.-hr.  5  cents;  next 
40.000  kw.-hr.  4i  cents:  next  50,000  kw.-hr.  4i  centa ;  over  150.000 
kw.-hr..  special  rate.     These  rates  are  based  on  coal  at  $6  per  ton 


of  2,000  lb.  at  the  power  plant,  York.  Neb.  Should  the  average 
price  of  coal  at  this  plant  increase  or  decrease  over  the  base  of  $6 
per  ton.  then  the  above  rates  will  be  increased  or  decreased  at  the 
rate  of  $0.0020  (two-tenths  cent)  per  kilowatt-hour  for  each  10- 
cent  raise  or  decrease  in  the  price  of  coal  per  ton.  The  above 
rattes  are  based  on  an  average  load  factor  of  30  per  cent.  Should 
maximum  demand  be  shown  by  occasional  readings  to  be  over 
1/216  of  the  total  number  of  kilowatt-hours  used  per  month  the 
electric  company  may  at  its  discretion  add  such  additional  charges 
as  are  necessary  to  pay  the  overhead  charges  on  the  additional 
equipment  necessary  to  supply. 
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divisions,  namely,  generation,  transmission  and  distri- 
bution. Each  would  be  a  complete  unit  in  itself,  the 
transmission  company  buying  its  energy  where  it  can 
at  the  lowest  possible  rate  and  selling  it  in  turn  to  the 
various  towns  and  wholesale  consumers  within  reach  of 
its  lines.  This  is  a  decided  departure  from  present 
practice  and  may  be  the  best  method  to  apply  to  the 
super-power  systems  as  they  develop.  A  disadvantage  is 
that  the  smaller  power  plants  would  be  squeezed  out  by 
the  larger  ones  and  that  the  whole  system  would  suffer 
in  case  of  transmission-line  trouble  because  of  lack  of 
standby  plants. 

Second — The  power  plants  and  transmission  lines 
might  be  considered  as  one  complete  system  from  which 
energy  would  be  wholesaled  to  the  various  distribution 
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FIG.  2 — UNIT  RATE  SCHEME  IN  WHICH  THE  RETAIL  RATES  ARE 

BUILT  UP  ON  A  SEGREGATED  WHOLESALE  RATE  AS  A  BASE 

The  lighting  and  power  rate  curves  Indicate  the  maximum  and 
minimum  average  rates.  The  average  rates  for  each  group  are 
taken  from  the  calculations  for  the  curves  in  Fig.  3  and  4,  and 
the  curves  Indicate  the  relation  of  the  average  retail  and  wholesale 
rates  for  the  assumed  consumption  In  those  figures.  The  group- 
ings on  which  the  wholesale  and  retail  rates  are  based  are  ex- 
pressed In  kilowatt-hours  consumption  per  month. 

systems  reached  by  its  lines.  These  systems  could  be 
either  single  communities  or  secondary  transmission 
systems,  the  main  generation  and  transmission  system 
in  the  latter  case  using  extremely  high  voltage  and 
covering  a  large  area.  This  system  would  be  concerned 
only  in  obtaining  a  rate  for  its  service  that  would  pay  its 
operating  and  fixed  charges  and  a  fair  profit  on  the 
business.  The  rate  structure  for  the  distribution 
service  would  be  an  independent  problem  and  based  on 
the  service  rendered  by  the  distribution  company. 

In  building  the  rate  structure  for  the  entire  service 
the  following  are  suggested  as  vital  factors  in  a  correct 
solution : 

1.  Total  cost  equals  operating  expenses  plus  overhead 
expense. 

2.  Gross  revenue  equals  operating  expenses  plus 
overhead  expense. 

3.  Operating  expense  must  include  all  necessary  and 
legitimate  expenses  falling  under  this  head,  including 
taxes,  bad  debts,  etc.;  also  a  reserve  for  renewals  and 
contingencies  and  interest  on  current  obligations. 

4.  Overhead  expense  includes  a  fair  return  for  the 
use  of  capital  and  for  enterprise  in  developing  and 
carrying  on  the  business,  in  which  the  following  must 
be  considered: 

(a)  The  net  income  must  never  be  less  than  the 
prevailing  rate  of  interest  on  similar  risk  investments, 
in  order  that  capital  may  be  freely  and  continuously 
attracted  to  the  enterprise, 

(b)  Efficiency  and  good  service  must  be  recognized 
by  allowing  a  reasonable  profit,  in  which  the  degree  of 
efficiency  is  recognized  by  an  increasing  profit  based  on 
efficient  management. 


Gross  earnings  to  provide  total  cost  as  defined  in  the 
foregoing  should  be  apportioned  among  the  various 
classes  of  service  in  accordance  with  their  combined  and 
individual  "value  of  service"  as  follows: 

1.  When  conditions  are  the  same,  rates  to  different 
groups  of  consumers  or  classes  therein  should  be  the 
same. 

2.  No  rate  should  be  below  bare  cost,  and  every  rate 
should  include  a  fair  return  on  any  investment  added 
or  used  exclusively  for  that  group  or  class  of  consumers. 

3.  Rates  must  be  such  that  as  many  groups  or 
individual  consumers  as  possible  may  be  served  at  the 
lowest  practicable  rates  and  yet  a  fair  return  on  the 
investment  be  earned. 

4.  No  rate  can  be  above  the  "value  of  service"  to  the 
consumer. 

5.  Consumers  whose  circumstances  are  alike  should 
pay  the  same  rates,  but  it  is  not  necessary  that  those 
whose  circumstances  are  unlike  should  be  asked  to  pay 
the  same  percentage  on  jointly  used  investment.  Cus- 
tomers who  are  asked  to  pay  a  smaller  return  should  be 
of  a  character  whose  presence  on  the  system  will  help  to 
lower  the  cost  of  service  to  consumers  of  all  classes. 

Classification  of  Rates 

1.  Wholesale.  The  rates  applied  to  communities  where 
the  energy  is  resold  at  retail  or  to  consumers  whose 
requirements  are  such  as  to  class  them  with  such  com- 
munities. A  common  wholesale  sliding-scale  rate  can  be 
applied  to  the  various  communities  or  groups  served. 
It  should  be  based  on  the  combined  group  value  of 
service.  It  can  also  be  employed  to  arrive  at  a  pro- 
portion to  be  used  in  apportioning  the  revenues  required 
among  the  users  of  service.  These  wholesale  rates  must 
provide  revenue  to  pay  all  operating  and  overhead 
expenses  apportioned  to  each  class  of  service. 

2.  Retail.  The  distribution  of  energy  may  or  may  not 
be  done  by  the  wholesaler.  In  any  event  it  may  be 
considered  as  a  separate  problem.  The  rates  for  each 
group  of  consumers  must  be  based  on  the  same 
principles  as  the  wholesale  rates  and  return  a  revenue 


40  60         60 

Kilowatt-Hours 

FIG.  3 — AVERAGE  LIGHTING  RATES  FOR  VARIOUS 

OPERATING  GROUPS 

Minimum  bills  are  omitted  from  consideration.  See  the  table 
on  page   425   for  these  mlnimums. 

sufficient  to  pay  all  expenses  apportioned  to  each  class  of 
consumer. 

3.  Types  and  forms  of  rates.  These  will  vary  with 
every  system  because  of  varying  conditions  and  need 
not  be  discussed  here.  In  any  specific  case  the  tjTie  best 
suited  will  usually  suggest  itself. 

Policies  to  Be  Followted  in  Rate  Making 

1.  The  United  States  Supreme  Court  holds  that  a 
rate-regulating  body  cannot  compel  a  public  utility  to 
furnish  service  at  a  rate  that  merely  returns  the  incre- 
ment cost  of  the  service;  also  that  when  a  rate-regulat- 
ing body  undertakes  to  establish  a  rate  for  a  given 
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class  of  service,  the  costs  pertaining  to  that  class  of 
service  must  first  be  determined  and  assigned  thereto, 
and  that  overhead  and  general  expenses  must  be  fairly 
apportioned  between  that  class  and  all  other  classes. 

2.  Rates  need  not  be  uniform  for  all  classes  of  service 
or  localities.  The  same  rate  of  profit  is  not  required 
on  diff'erent  classes  of  service.  Reasonable  adjustments 
may  be  made  as  between  classifications  taking  into  con- 
sideration varying  costs,  competition  and  economic  value 
of  the  service. 

3.  No  body  of  consumers  should  be  served  at  a  loss 
and  thereby  be  a  burden  to  other  classes. 

4.  All  consumers  can  enjoy  lower  rates  whenever  the 
utility  serves  all  possible  consumers  in  a  given  territory. 

5.  The  larger  the  consumer  the  lower  the  cost,  espe- 
cially when  long  hours'  use  of  maximum  demand  at 
off-peak  is  attained. 

6.  A  segregated  wholesale  plan  is  sound. 

Methods  Employed  in  Rate  Study 

In  the  discussion  so  far  it  will  be  seen  that  "total 
cost"  and  "gross  revenue"  are  used  as  synonymous 
terms.  In  order  to  arrive  at  the  individual's  proportion 
of  this  total  it  is  necessary  to  begin  at  the  top  and 
work  down.  The  serious  fault  in  the  past  has  been  the 
attempt  to  go  from  the  total  business  down  to  the 
individual  at  one  jump.  The  total  business  has  been 
considered  as  made  up  of  individual  consumers  rather 
than  of  different-sized  groups  of  individual  consumers 
in  different  localities  and  under  different  conditions,  as 
they  actually  are.  Proceeding  from  this  viewpoint,  they 
may  then  be  thought  of  as  minor  groups  depending  on 
the  larger  ones,  and  so  on  down  until  finally  the  indi- 
vidual is  reached  as  simply  a  part  of  a  minor  group 
or  classification.  Consumers  should  first  be  grouped 
geographically  and  costs  apportioned  on  this  basis. 
These  costs  must  then  be  subdivided  among  the  smaller 
groups  or  classes,  and  so  on  until  the  individual  is 
reached  and  dealt  with  according  to  his  location  and 
the  class  to  which  he  belongs. 

A  consumer  or  group  of  consumers  will  not  take 
service  if  it  costs  much  more  than  they  can  produce 
it  for  themselves.  This  cost  to  produce  may  be  used 
as  the  measure  of  individual  or  group  "value  of  service." 

The  "total  cost"  should  then  be  apportioned  among  the 
geographical  groups  so  that  each  group  pays  in  propor- 
tion to  its  "value  of  service."  This  gives  a  combination 
of  "costs"  and  "value  of  service"  that  is  desirable.  The 
larger  groups  should  then  be  apportioned  in  the  same 
way  and  the  operation  continued  until  the  individual  is 
reached.  The  total  local  class  cost  among  individuals 
in  the  various  classes  should  then  be  apportioned  on  the 
individual's  "value  of  service." 

This  method  gives  the  individual  the  benefit  of  class 
grouping  and  also  the  benefit  of  combining  all  classes 
in  a  given  locality  into  one  group,  and  as  locality  groups 
are  combined  he  receives  additional  benefit. 

Continuous  Cost  Check 

To  illustrate,  we  have  three  steam-electric  generating 
stations  located  in  three  towns  and  owned  by  the  com- 
pany doing  the  retailing  in  the  three  places.  (See 
Fig.  1.)  The  three  plants  feed  into  a  system  owned 
by  another  company,  and  they  serve  fourteen  towns  and 
villages  in  all.  Energy  is  also  purchased  by  the  trans- 
mission company  from  an  outside  source.  Each  of  the 
three  generating  plants  handles  central-station  heating, 
and  the  expense  of  the  heating  service  is  kept  separate 


as  far  as  possible.  All  plant-operating  expenses  incurred 
in  producing  electric  energy  are  charged  against  the 
cost  of  producing  energy  for  the  entire  system.  All  the 
energy  produced  by  the  three  plants  is  also  charged 
against  the  entire  system,  as  is  the  purchased  energy. 
To  this  total  is  added  the  operating  expense  of  the 
transmission  system.  This  is  called  the  production  cost 
for  the  entire  system.  To  this  the  overhead  expense  of 
the  power  plants  and  transmission  lines  is  added.  The 
next  problem  is  to  apportion  this  "total  cost"  among  the 
fourteen  towns  in  an  equitable  manner.  All  towns  are 
treated  alike,  no  allowance  being  made  for  the  presence 
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FIG.  4 — AVERAGE  POWER  RATES  FOR  VARIOUS  OPERATING  GROUPS 

Minimum  bills  are  omitted  from  consideration.  See  the  table 
for  these  minimums. 

of  a  generating  plant  in  a  town.  A  common  wholesale 
sliding  scale  rate  for  all  towns,  such  as  that  in  the  table 
on  page  425  (or  we  could  use  instead  a  ratio  or  per- 
centage), based  on  the  town's  "value  of  service,"  is 
applied  to  the  total  energy  used  by  each  town  on  the 
system.  The  sum  of  all  these  values  divided  into  the 
value  for  any  particular  town  gives  that  town's  propor- 
tion of  the  "total  cost"  each  month.  The  wholesale 
sliding-scale  rate,  based  on  the  town's  "value  of  service," 
is  used  primarily  as  a  factor  to  arrive  at  the  proportion 
of  the  "total  cost"  for  any  given  town.  It  is  imma- 
terial what  figures  are  used  in  the  rate  to  obtain 
this  proportion  so  long  as  they  are  based  on  the  value 
of  service  to  that  particular  community.  Since  the 
plants  in  three  towns  are  ovraed  by  the  local  distribu- 
tion company,  each  generating  town  is  credited  each 
month  on  its  wholesale  power  bill  with  the  amount  of 
plant  overhead  expense  charged  into  the  system  each 
month.  This  is  in  the  nature  of  a  rental  to  the  trans- 
mission system  and  necessary  to  get  the  total  power- 
plant  charges  into  transmission  costs.  Each  town  there- 
fore stands  its  correct  share  of  all  expense.  These  cities, 
and  villages  are  patrons  of  the  power  plants  and  trans- 
mission lines,  just  as  much  as  the  individual  consumers 
are  the  patrons  of  the  distribution  systems. 

The  general  plan  of  charging  a  common  wholesale 
sliding-scale  rate  to  towns  of  all  sizes  within  a  given 
group,  and  retail  rates  based  on  the  average  wholesale 
rate  to  each  town,  proves  reasonable  and  popular  with 
the  individual  consumer.  It  stops  all  arguments  be- 
tween towns,  since  both  wholesale  and  retail  rates  are 
the  same  in  towns  of  the  same  size  or  using  the  same 
amount  of  energy  within  the  same  group.  The  larger 
the  town  or  the  more  energy  used  by  any  tovra,  the 
lower  will  be  the  wholesale  and  retail  rates. 

An  example  of  a  rate  schedule  built  up  on  the  fore- 
going plans  is  that  in  Fig.  2,  in  which  the  relation  of 
the  retail  lighting  and  power  rates  to  the  wholesale  rate 
for  various  groupings  is  shown.  Figs.  3  and  4  show 
the  average  retail  rates  for  power  and  lighting  for 
various  assumed  consumptions.  The  curves  omit  con- 
sideration of  minimum  rates,  which  are  shown  in  the 
schedules  in  the  table  I. 
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Readers'  Views  and 
Comments 


Italian  Electrical  Industries  Show  Rapid 
and  Continuing  Growth 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  Italian  industries  underwent  a  strong  de- 
velopment during  the  war,  but  long  before  1914  great 
strides  had  been  made  which  have  never  been  properly 
appreciated  by  the  outside  world.  According  to  a  census 
taken  at  the  end  of  1910,  there  existed  in  Italy  no  fewer 
than  243,000  industrial  establishments,  with  a  rating 
of  1,570,000  hp.,  giving  employment  to  2,300,000  men. 
This  was  an  increase  of  34  per  cent  over  the  census 
of  1901. 

Leading  in  industrial  life  was  Lombardy,  with  41,030 
plants,  followed  next  by  Piedmont  with  26,336,  Tuscany 
with  22,558  and  Venice  with  20,900. 

According  to  statistical  returns  by  the  Department 
of  Commerce,  the  following  capital  has  been  invested 
in  new  industries  in  Italy  during  the  period  from  1915 
to  1918:  1915,  79,000,000  lire;  1916,  235,700,000  lire; 
1917,  1,288,479,000  lire;  and  in  the  year  1918,  2,949,- 
000,000  lire. 

The  consumption  of  electric  power  is  perhaps  the 
best  measurement  of  the  development  of  Italian  industry. 
The  respective  figures  (in  thousands  of  kilowatts)  are: 
1911-12,  17,968,257;  1913-14,  23,119,303;  1917-18, 
33,915,890. 

Like  Switzerland,  Italy  is  trying  its  best  to  become 
independent  of  foreign  coal  by  means  of  electrifying 
the  state  railways.  At  the  present  time  the  entire  elec- 
tric railway  lines  in  Italy  have  a  total  length  of  only 
350  km.  (218  miles),  and  the  only  great  line  for  the 
electrification  of  which  preliminary  technical  and  finan- 
cial steps  have  been  taken  so  far  is  that  of  Modane- 
Turin-Genoa. 

In  1919  the  largest  capital— 435,000,000  lire— was 
invested  in  mechanical  and  metallurgical  industries. 
The  great  Italian  banks  supported  this  movement  in  a 
most  liberal  way.  The  result  is  that  Italy  is  today 
much  less  dependent  upon  foreign  importation.  The 
chemical  industry  especially  has  undergone  the  greatest 
changes,  though  it  is  as  yet  doubtful  whether  the  elec- 
trotechnical  industry  will  be  able  to  supply  the  require- 
ments of  the  home  market. 

One  of  the  highest  Italian  authorities  on  technical 
questions,  Professor  Beluzzo  of  the  Milan  Polytechnic 
Institute,  recently  said,  in  a  speech  at  Milan,  that  Italy 
was  bound  to  develop  by  all  available  means  the  electric 
resources  of  the  country.  Numerous  concessions  for 
the  utilization  of  electric  power  have  been  asked  and 
granted  of  late.  At  present  there  is  only  1,000,000  hp. 
of  electrical  energy  developed  in  the  country,  while 
more   than   5,000,000   hp.   is   available. 

Another  industry  which  did  not  exist  before  the  war 
has  since  made  considerable  progress — that  of  the  man- 
ufacture of  magnets  and  sparking  devices  for  internal- 
combustion  motors.  This  industry  has  meanwhile  as- 
sumed such  proportions  that  it  not  only  supplies  the 
entire  home  market  but  also  ships  considerable  quan- 


tities abroad.  Furthermore,  the  manufacture  of  electric 
accumulators,  which  largely  increased  during  the  war, 
is  making  steady  progress,  thanks  to  the  existence  of 
lead-ore  deposits  in  a  great  many  parts  of  the  Italian 
peninsula. 

A  great  drawback,  however,  in  the  development  of  the 
Italian  industries  is  the  fact  that  the  country  has  to 
import  almost  every  class  of  raw  materials,  including 
coal,  foundry  iron  and,  to  a  very  large  extent,  even  ore. 

Miinsinger-Berne,  Henry  L.  Geissel. 

Switzerland. 


Improving  Power  Factor  by  the  Use  of 
Induction  Motors 

To  the  Editor  of  the  Electrical  World: 

Sir:  Referring  to  the  comments  by  Quentin  Graham 
appearing  in  the  Electrical  World  of  Jan.  15,  page 
149,  may  we  say  that  we  did  not  aim  to  extol  the  induc- 
tion motor  synchronously  operated  as  superior  to  a 
motor  of  synchronous  design,  but  rather  to  demonstrate 
the  complete  feasibility  of  such  operation  where  starting 
loads  are  moderate,  running  loads  not  in  excess  of  rating 
and  a  wound-rotor  machine  available?  These  conditions 
are  not  found  simultaneously  in  all  motor  applications, 
but  perhaps  they  exist  in  enough  to  warrant  giving 
publicity  to  the  satisfactory  synchronous  operation  of 
induction  motors  of  ratings  less  than  those  available  in 
lines  of  synchronous  motors.  In  regard  to  Mr. 
Graham's  statement  that  100  per  cent  of  magnetizing 
ampere-turns  are  required  for  stable  synchronous 
operation,  our  article  shows  that  it  is  quite  possible  to 
obtain  this,  without  exceeding  heating  limitations, 
owing  to  the  absence  of  induced  rotor  currents. 
Yale  University,  RussELL  G.  Warner. 

New  Haven,  Conn.  A.  E.  Knowlton. 


More  Testimony  that  Causes  of  Fires 
Are  Not  Accurately  Reported 

To  the  Editor  of  the  ELECTRICAL  World: 

Sir:  I  have  read  with  much  interest  the  article  on 
page  277  of  the  Jan.  29  issue  of  the  Electrical  World 
under  the  title  "Society  for  Electrical  Development  At- 
tacks Fire  Underwriters'  Figures."  I  should  like  to  say 
that  from  my  own  experience  I  know  that  in  many  cases 
the  contention  that  fires  result  from  electric  wires  is 
"all  bunk."  I  put  in  one  year's  time  in  a  fire  depart- 
ment and  was  always  present  when  the  cause  of  each 
fire  in  our  district  was  looked  for.  The  first  procedure 
was  to  see  whether  the  house  or  building  was  wired, 
and  if  it  was,  the  cause  of  the  fire  was  set  down  as 
"crossed  wires."  These  reports,  I  suppose,  came  to  the 
attention  of  the  insurance  companies.  I  know  of  one 
instance  reported  as  crossed  wires  when  the  house  was 
not  wired.  In  another  instance  there  was  a  3-in.  hole 
in  the  chimney  and  the  fire  had  done  some  damage 
around  the  chimney  but  was  not  near  the  electric  wires. 
I  told  this  to  the  captain,  but  the  cause  of  the  fire  was 
reported  as  "crossed  wires." 

I  am  convinced  that  in  98  per  cent  of  the  fires  attrib- 
uted to  crossed  wires  the  cause  given  is  guesswork.  It 
is  safe  to  say  that  crossed  wires  did  it,  since  few  per- 
sons know  that  the  average  wire  will  hold  a  closed 
contact  and  blow  the  fuse  without  throwing  sparks.  I 
believe  cigarettes  cause  90  per  cent  of  our  fires.  I  have 
known  within  the  last  three  years  of  three  fires  in  the 
factory  in  which  I  am  employed  started  by  cigarettes. 

Chicago,  111.  A  Reader. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 
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Making  Better  Line  Corners 

DOUBLE-ARMING  corner  poles  helps  to  make  pole 
lines  look  "sloppy"  and  makes  them  dangerous  to 
work  on.  The  accompanying  drawing  shows  a  neat 
corner  that  provides  ample  working  space  if  cross-arms 

having  at  least 
30 -in.  pole -pin 
spacing  are  used. 
The  line  strains 
are  taken  on  the 
adjacent  poles 
by  double-arm- 
ing and  guying. 
The  spans 
around  the  cor- 
ner can  be  short- 
ened and  slacked 
to  ease  the 
strain.  The  cor- 
ner-pole guy  will 
carry  only  a 
small  strain  if 
the  work  is  done 
properly.  Where 
heavj'  leads  are 
involved  special 
cross  -  arms  of 
heavier  cross-section  are  preferable  to  double  arms 
because  of  the  cleaner  corner  poles  which  the  single- 
arm  construction  gives. 
Chicago,  111.  Field  Editor  Electrical  World. 
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Percentage  of  COu  Is  Not  Final  Test 
of  Good  Combustion 

MANY  power-plant  engineers  do  not  place  much  con- 
fidence in  CO,  readings  and  make  it  a  rule  never  to 
allow  the  CO,  present  to  exceed  10  to  12  per  cent  or  even 
8  to  10  per  cent.  Under  these  conditions  there  is  likely 
to  be  a  waste  of  fuel  due  to  the  avoidable  escape  of 
sensible  heat  up  the  chimney.  In  contrast  with  these 
there  are  authorities  who  claim  that  there  is  no  danger 
of  having  combustible  gases  escape  unconsumed  before 
COj  reaches  a  point  above  15  per  cent. 

The  fact  of  the  matter  is  that  combustible  gases  may 
appear  with  any  percentage  of  CO,,  and  dependence  on 
CO,  records  alone  is  therefore  decidedly  misleading.  It 
is  quite  possible  to  have  large  volumes  of  combustible 
gases  (CO,  CH^  and  Hj  present  simultaneously  with  a 
low  percentage  of  CO,  as  well  as  a  high  percentage  of 
CO,.  For  example,  if  the  fire  in  one  part  of  the  furnace 
is  very  thick  or  dirty,  CO  would  be  generated  in  that 
part  and  escape  unburned  because  not  enough  air  would 
be  going  through.  If,  at  the  same  time,  there  is  an  air 
hole  in  another  part,  air  would  rush  through  unused. 
Under  these  conditions  CO  would  be  present  at  the  same 
time  that  a  low  CO,  reading  indicated  excess  air. 


The  percentage  of  CO,  for  economical  combustion  may 
vary  considerably  from  time  to  time  in  the  same  furnace 
with  the  rate  of  combustion,  method  of  firing,  thickness 
of  the  fire  bed,  distribution  and  character  of  the  fuel, 
draft,  formation  of  ashes,  dirt  and  clinkers,  and  many 
other  influences  which  are  subject  to  irregular  varia- 
tions and  which  have  a  decided  effect  upon  the  complete- 
ness and  efficiency  of  combustion  with  any  given  air 
supply. 

Generally  speaking,  low  CO  indicates  excess  air,  but 
it  may  also  indicate  that  the  air  is  poorly  mixed,  giving 
rise  to  a  simultaneous  formation  of  CO.  It  is  therefore 
not  desirable  to  attempt  to  secure  a  high  percentage 
of  CO,  by  cutting  down  the  draft  alone.  A  high  per- 
centage of  CO,  can  be  obtained  with  practically  any 
draft,  so  long  as  it  has  the  proper  relation  to  the  fuel- 
bed  resistance.  On  the  other  hand,  the  losses  due  to 
the  formation  of  combustible  gases  which  are  allowed 
to  escape  up  the  chimney  without  being  burned  are 
frequently  much  greater  than  the  losses  due  to  excess 
volumes  of  air,  because  it  is  quite  possible  to  reach  a 
very  high  percentage  of  CO,  while  simultaneously  pro- 
ducing large  volumes  of  combustible  gases. 

Insufficient  air  supply  is  the  most  general  cause  of 
the  presence  of  CO  in  the  stack.  CO  may,  however,  be 
present  owing  to  the  poor  design  of  the  furnaces,  im- 
proper methods  of  firing,  the  coal  being  of  a  character 
not  adapted  to  the  equipment  with  which  it  is  burned, 
poor  mixing  of  the  combustible  gases  with  the  air,  and 
low  furnace  temperature  which  causes  gases  to  be  cooled 
below  the  ignition  point  before  combustion  is  complete. 
Mono  Corporation  of  America,  Olof  Rodhe, 

New  York  City.  Chief  Engineer. 

Standardized  Meter  Test  Board  Speeds 
Up  Laboratory  Testing 

ABOARD  for  quickly  testing  watt-hour  meters  in 
the  laboratories  in  outlying  districts  of  the  South- 
ern California  Edison  Company  has  been  evolved  after 
several  years  of  trial.  This  board  was  designed  for 
applying  the  necessary  testing  loads  to  meters  of  various 
current  and  potential  ratings  with  a  minimum  of  time 
spent  in  changing  connections.  It  consists  of  two  sec- 
tions, for  polyphase  and  single-phase  meters  respec- 
tively. Current  is  supplied  from  an  open-delta  bank  of 
transformers  wound  for  110  volts  on  the  high-tension 
side  and  11  volts  on  the  low-tsnsion  side.  Loading  the 
meters  by  low-voltage  current  not  only  saves  energy 
but  makes  possible  the  use  of  small  iron-wire  coils  for 
loading,  with  a  wide  range  of  combinations. 

Compartments  are  provided  in  the  front  shelf  for  the 
rotating  standard  meters  used  in  testing.  These  stan- 
dards are  started  and  stopped  by  telegraph  keys  con- 
nected in  their  potential  circuits — a  convenience  which 
will  be  appreciated  by  testers  using  the  more  cumber- 
some pendent-type  switches  generally  employed  for  this 
purpose. 
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The  single-phase  board,  on  the  right,  has  a  current 
control  switch  on  the  left  of  the  meter  and  two  double- 
throw  switches  on  the  right  for  the  potential  leads. 
By  the  use  of  these  switches  it  is  possible  to  obtain 
either  110  volts  or  220  volts  in  phase  with  the  current 
or  leading  it  60  deg.,  the  latter  method  being  used  for 
adjusting  meters  at  50  per  cent  power  factor.  Any 
desired  combination  of  loads  is  obtained  by  the  single- 
pole  switches,  the  lower  row  of  which  controls  the 
light-load  resistors  and  the  upper  row 
the  heavy  load.  With  these  switches 
set  as  required  by  the  meter  size, 
transition  from  light  to  heavy  load 
is  quickly  effected  by  operating  the 
double-pole,  double-throw  switch  on 
the   left. 

This  switch  also  automatically  cuts 
in  the  light-load  or  heavy-load  coil  of 
the  standard  meter,  making  it  impos- 
sible to  burn  out  the  small-capacity 
coil  by  throwing  the  heavy  load  on  it. 

The  polyphase  board,  on  the  left,  is 
arranged  for  testing  with  a  balanced 
three-phase  load  at  any  power  factor. 
Three  similar  groups  of  resistances 
are  provided,  connected  in  closed  delta, 
and  controlled  by  the  single-pole 
switches  at  the  left  of  the  panel.  Any 
power  factor  from  0  to  100  per  cent 
is  obtained  by  a  phase  shifter  in  the 
potential  circuit.  This  is  installed 
behind  the  board,  the  rotor  being  con- 
nected to  a  graduated  dial  on  the  front 
of  the  panel.  A  four-pole  double- 
throw  switch  transposes  the  phase  connections  of  the 
meter  elements  so  that  the  meter  may  be  calibrated 
on  both  phase  rotations.  Owing  to  the  use  of  low- 
voltage  current  for  the  series  coils  it  is,  of  course,  neces- 
sary  to    disconnect   the   potential    coils    at    the    points 


Authority  and  Duties  of  the 
Load  Dispatcher 

AS  A  LOAD  dispatcher  is  constantly  in  communica- 
.tion  with  all  parts  of  a  system,  he  should  have 
complete  authority  in  directing  operation  in  normal  or 
emergency  conditions.  The  dispatcher  should  direct 
the  loading  of  all  plants  as  well  as  of  the  individual 
units.      Except    in    cases    of   emergency,    no    machines 


THIS  METER-TESTING  BOARD  IS  DESIGNED  FOR  BOTH  SINGLE 
AND  POLYPHASE  METERS 

where  they  are  joined  to  the  series  terminals  and  to 
excite  them  separately  if  these  coils  are  tied  together 
according  to  the  practice  followed  by  some  companies. 
However,  if  the  meter  has  independent  connections  to 
potential  and  current  coils  no  changes  are  necessary. 

Halbert  R.  Thomas, 
Meter  and  Testing  Department. 
Southern  California  Edison  Company, 
Los  Angeles,  Cal. 


220^  Volts 

Connections  forllOor??0  Volts 

METER  TEST  BOARD  WIRED  TO  PREVENT  POSSIBIUTY  OF 
BURNING  OUT  STANDARD  METERS 


should  be  started  up  or  shut  down  without  his  orders. 
He  should  be  furnished  with  curves  or  other  data  show- 
ing the  proper  loading  point  on  all  machines  to  obtain 
maximum  efficiency.  He  should  at  all  times  have  knowl- 
edge of  the  available  kilowatt-hours  in  storage  reser- 
voirs, and  no  water  should  be  taken  from  ponds  or 
flumes  without  his  orders.  There  should  be  gaging  sta- 
tions showing  both  rainfall  and  second-feet  flow  con- 
veniently located  throughout  the  system  with  telephone 
connection  to  the  dispatching  office. 

The  switching  of  all  lines  should  be  handled  by  the 
load  dispatcher.  In  case  it  is  decided  to  de-energize 
certain  lines  for  repairs,  notice  should  be  given  to  the 
dispatcher,  who  should  investigate  the  load  conditions 
and  when  necessary  take  the  matter  up  with  the  cus- 
tomers whose  service  would  be  interfered  with  and 
decide  whether  or  not  the  work  can  be  done.  No  appa- 
ratus or  part  of  the  station  equipment,  such  as  trans- 
formers, generators  and  oil  switches,  should  be  taken 
out  for  repairs  or  dismantled  without  the  knowledge 
of  the  dispatcher.  Where  work  is  to  be  done  the  dis- 
patcher should  issue  to  each  station  where  switching  is 
necessary  the  proper  clearance  order,  and  all  such  orders 
given  by  telephone  should  be  repeated  to  avoid  any  pos- 
sibility of  a  misunderstanding. 

In  the  event  of  transmission-line  trouble  the  dis- 
patcher should  handle  the  sectionalizing  and  testing  of 
the  lines.  He  should  send  out  patrolmen  or  repairmen 
to  make  temporary  or  permanent  repairs.  All  employees, 
irrespective  of  departments,  are  subject  to  call  from 
the  load  dispatcher  in  case  of  an  emergency.  If  trouble 
occurs  and  the  dispatching  office  cannot  be  communicated 
with,  the  sectionalizing  and  testing  of  the  lines  should 
be  carried  out  according  to  a  prearranged  schedule. 
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A  complete  log  recording  all  operating  details  should 
be  kept.  A  copy  of  power-house  logs  should  be  sent 
to  the  dispatcher,  who  should  compile  certain  records 
pertaining  to  the  amount  of  power  generated  and  to 
the  class  of  service.  The  dispatcher's  log  should  show 
the  number  of  kilowatt-hours  generated  at  each  station 
every  hour,  and  from  those  readings  the  daily  system 
load  curve  sould  be  made.  The  amount  of  water  added 
to  or  taken  from  storage  reservoirs  should  be  recorded 
each  day.  Detailed  reports  of  the  line  troubles  should 
be  kept,  and  from  these  a  monthly  report  of  the  inter- 
ruptions to  custoners  should  be  made  out. 

A  copy  of  all  periodic  reports  covering  the  inspec- 
tion of  equipment  should  be  sent  to  the  dispatcher.  In 
case  these  reports  show  any  apparatus  in  need  of  atten- 
tion, he  should  take  the  matter  up  with  the  proper 
authorities  with  the  view  of  having  the  condition 
remedied. 

Wherever  possible  the  load  dispatcher's  office  should 
of  course  be  at  or  near  the  center  of  distribution. 
Private  telephone  lines  should  be  maintained  between 
the  dispatching  office  and  all  stations,  and  as  often  as 
possible  there  should  be  connections  to  the  Bell  tele- 
phone lines  as  well.  The  dispatcher  should  have  tele- 
phone connection  with  patrolmen  living  along  the  trans- 
mission right-of-way  in  order  that  these  patrolmen  may 
be  notified  immediately  following  a  case  of  trouble  in 
their  territory.  In  the  dispatching  office  there  should 
be  displayed  a  map  or  dummy  board  carrying  a  layout 
of  the  system  and  showing  the  position  of  every  line 
and  switch.  The  immediate  operation  of  the  system  can 
be  conveniently  followed  by  a  color  scheme  of  plugs  or 

lights.  M.   M.  RODDEY, 

Tennessee  Power  Co.      Superintendent  of  Operation. 
Cleveland,  Tenn. 


Securing  Good  Parallel  Operation 
of  Alternators 

FOR  satisfactory  operation  of  alternators  in  parallel 
the  chief  requirements  are:  (1)  Equal  average 
speed  of  engine;  this  means  rather  heavy  flywheels  and 
good  valve  setting.  (2)  Fairly  sluggish  governors 
which  will  not  respond  too  quickly  to  slight  changes  of 
load.  (3)  Some  means  to  choke  out  any  "pumping," 
such  as  solid  pole  shoes,  or  copper  dampers  if  the  poles 
are  laminated.  (4)  Speed  drop  from  no  load  to  full 
load  the  same  in  each  engine,  otherwise  they  will  not 
divide  the  load  properly.  Requirements  Nos.  1  and  3 
must  be  taken  care  of  by  the  manufacturer,  but  Nos. 
2  and  4  can  be  adjusted  after  installation. 

If  the  engine  regulation  is  too  "close" — that  is,  if 
speed  does  not  drop  appreciably  as  load  comes  on — good 
parallel  operation  is  impossible.  Suppose,  for  example 
that  two  engines  driving  generators  in  parallel  ran  at 
exactly  the  same  speed  at  full  load  as  at  no  load.  There 
would  then  be  no  tendency  for  either  to  "get  out  from 
under"  when  load  came  on  and  thus  give  part  of  the  load 
to  the  other  machine.  Consequently  the  load  might  go 
to  either  one  and  not  be  divided  between  them.  When 
paralleling  a  slow-speed  unit  with  a  high-speed  unit  it 
is  almost  always  found  that  the  high-speed  machine 
tends  to  take  the  load  away  from  the  low-speed  unit, 
particularly  on  sudden  load  increases.  This  is  because 
the  high-speed  machine  is  usually  quicker  to  govern. 
If  this  is  objectionable,  it  can  be  overcome  by  placing 
dash-pots  on  the  governor  of  the  high-speed  machine 
to  make  it  more  sluggish. 


Trouble  from  pumping  is  likely  to  occur  if  either 
engine  shows  unequal  indicator  cards  for  the  two  ends 
of  the  cylinder.  Such  poor  adjustment  causes  uneven 
speed  of  rotation  and  can  be  remedied  by  proper  setting 
of  the  valve  gear. 

The  only  way  to  make  each  machine  take  and  hold  its 
share  of  the  load  is  to  make  the  engines  hold  up  speed 
equally.  Little  or  nothing  can  be  accomplished  by 
juggling  the  field  rheostats.  Increasing  the  field 
strength  of  a  direct-current  machine  makes  it  take  load, 
but  this  is  not  true  of  an  alternator.  Increasing  the 
field  strength  makes  the  alternator  generate  more  volt- 
age, but  the  extra  voltage  is  used  in  circulating  watt- 
less current  through  the  stator  windings  of  both 
machines.  Hence  the  ammeter  readings  will  change  but 
the  wattmeters  will  not.  To  reduce  the  wattless  current 
between  the  two  machines  to  a  minimum  their  field 
should  be  so  adjusted  that  the  two  machines  give  the 
same  voltage  at  no  load.  A  few  trials  will  show  just 
where  the  rheostats  should  be  set  for  regular  service 
conditions. 

If  cross-current  or  pumping  action  is  troublesome  on 
two  machines  having  separate  exciters,  it  is  well  to 
parallel  the  exciters  or  excite  both  alternators  from  one 
exciter.  Connecting  together  two  rotors  in  this  way 
causes  them  to  act  as  dampers  on  each  other  and  helps 
considerably  to  kill  any  "swinging"  of  the  load. 

James  Dixon. 
Reliance  Electric  &  Engineering  Company, 

Cleveland,  Ohio. 


Cost  Estimate  for  66-Kv.  Spur  Line 
$6,630  per  Mile 

BASED  on  extended  construction  experience,  the 
New  England  Power  Company,  Worcester,  Mass., 
recently  prepared  the  accompanying  estimate  of  cost 
for  building  3.06  miles  of  a  66,000-volt  branch  line 
on  a  100-ft.  right-of-way  in  the  Pepperell  district  of 
northern    Massachusetts,    using   steel   wishbone   cross- 

ESTIMATED  COST  OF  66,000-VOLT  BRANCH  LINE 

Costs  for  December,  1920. 

Line  has  twenty-eight  wood  poles  per  mile. 

Clearing    ^5412 

Pole  erection   *'^?2 

Haulage  and  handling 518 

Power   wire    '^IH 

Power  insulators  and  hardware 4,650 

Crossarms  and  fittings ^'5?5 

Stringing  power  wire 622 

Telephone  circuit  (on  poles) ^•*S2 

Special  work 1,132 

Right-of-way     2,560 

Total ?20,357 

Per  mile   6,630 

arms,  wooden  poles.  No.  2  copper  wire  and  four-disk 
and  five-disk  suspension  insulators.  The  poles  are  set 
twenty-eight  to  the  mile.  These  values  represent  what 
a  line  would  cost  in  December,  1920. 

It  will  be  noted  from  the  table  that  of  the  total  cost, 
which  averages  $6,630  per  mile  of  line,  the  cost  of 
insulators  and  hardware  for  the  power  circuit  amounts 
to  23  per  cent,  while  the  power  wire  amounts  to  12.5 
per  cent  and  the  cross-arms  with  their  fittings  cost 
almost  8  per  cent.  The  second  largest  item  is  that  of 
the  poles  and  their  erection,  which  amounts  to  15.5 
per  cent.  C.  R.  Oliver, 

Construction  Engineer. 
New  England  Power  Company, 

Worcester,  Mass. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Motor  Drive  for  Compressor  Takes 
Little  Space 

THE  three-phase  motor  driving  an  ammonia  com- 
pressor in  a  refrigerating  plant  on  Cape  Cod,  Mass., 
takes  very  little  floor  area.  It  drives  through  a  short 
wide  belt  with  idler  adjustment.  This  mounting  renders 
the  motor  unusually  accessible  and  provides  a  flexible 


COMPACTNESS  AND  ACCESSIBILITY  COMBINED 
IN   THIS  COMPRESSOR  DRIVE 

drive  from  a  pulley  of  small  diameter  to  a  pulley  virtu- 
ally as  large  as  the  compressor  flywheel.  The  motor  is 
mounted  on  a  low  platform,  allowing  very  short  wiring 
connections  from  a  vertical  pot-heat  connected  with  the 
conduit  system  of  the  plant.  Eugene  Carpenter. 

Cape  &  Vineyard  Lighting  Company, 
Falmouth,  Miss. 


Overheating  of  Improperly  Connected 
Series  Alternating-Current  Motor 

TROUBLE  on  a  series  motor  with  a  field  winding  in 
slots  similar  to  the  stator  of  an  induction  motor  and 
with  non-shifting  brushes  recently  came  to  the  writer's 
attention.  This  motor  had  been  rewound,  and  when  an 
attempt  was  made  to  start  it  the  motor  sparked  at  the 
brushes  and  the  armature  winding  heated  excessively. 
An  investigation  revealed  that  the  stator  winding  had 
been  put  on  in  the  wrong  position  without  regard  for 
the  position  of  the  bru.shes. 

The  motor  is  a  single-phase,  series  commutating 
motor  for  1.50  volts  alternating  current  or  300  volts 
direct  current.  It  is  used  to  drive  a  blower  that  venti- 
lates the  main  motors  on  an  electric  locomotive.  The 
stator  or  field  is  similar  in  construction  to  the  stator 
of  an  induction  motor — i.e.,  laminated,  with  partly  closed 
overhanging  slots,  evenly  distributed  around  the  periph- 
ery.    The  armature  is  lap-wound  and  is  virtually  the 


same  as  any  direct-current  armature.  The  motor  has 
four  brush  arms  rigidly  fixed  to  the  front  bearing 
bracket,  and  these  arms  cannot  be  shifted. 

The  stator  had  forty  slots  and  forty  two-layer  dia- 
mond-shaped coils  with  two  turns  of  i^-in.  x  i-in.  bare 
copper  strap  per  coil,  each  individual  turn  being  in- 
sulated, so  that  one  strap  could  be  threaded  in  at  a  time. 
The  pitch  was  1  and  10.  The  coils  were  connected  up 
into  two  separate  windings,  the  main  field  or  torque 
winding  and  the  auxiliary  or  compensating  winding,  as 
shown  in  the  drawing,  the  heavy  lines  representing  the 
main  field  and  the  light  lines  the  compensating  winding. 

In  stripping  the  motor  no  attention  had  been  paid  to 
the  location  of  the  slots  containing  the  main  coils,  or 
to  the  slots  in  which  the  outside  leads  were  taken  off 
the  coils.  When  the  winder  put  the  coils  back  he  had 
not  tried  to  get  the  coils  in  the  proper  position  as 
regards  the  brushes.  In  order  to  see  if  this  had  re- 
sulted in  placing  the  winding  in  the  wrong  position,  the 
main  winding  was  traced  out  and  marked  with  chalk, 
then  the  front  end  bracket  was  put  on.  It  was  found, 
as  suspected,  that  the  brushes  were  not  on  the  center 
lines  of  the  main  poles  where  they  should  have  been. 
Further  to  check  this  theory  of  shifted  brushes  the 
proper  main  coils  were  marked  off;  then  the  bolts  were 
removed  and  the  front  bracket  was   rotated  until  the 


Afa/n  field  (heavy  lines) 


Compensafing 
'rielddight  lines') 


CORRECT  CONNECTION  FOR  A  SINGLE-PHASE, 

SERIES  COMMUTATING  MOTOR 

Four-pole  motor  for  150  volts  alternatingr  current  or  300  volts 
direct  current.  Has  forty  slots  and  forty  coils  of  two  turns  each 
(only  one  is  shown).  Full  lines  represent  top  half  of  coil,  dotted 
lines  bottom  half.  Pitch  is  1  and  10.  Center  line  of  brushes 
should   pass   through   center    line   of   slots    6-16-26-36. 

brushes  were  brought  on  the  center  lines  of  the  existing 
poles  as  marked.  The  bracket  was  then  held  in  place 
with  "C"  clamps,  and  when  current  was  applied  the 
motor  ran  correctly  on  both  alternating  current  and 
direct  current. 
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Accordingly  the  motor  was  reconnected  as  shown  in 
the  diagram  with  the  center  line  of  each  main  pole  pass- 
ing through  a  brush.  The  mistake  the  winder  had  made 
in  connecting  up  was  to  use  the  bottom  lead  in  slot  14 
for  "S-(-"  instead  of  the  bottom  lead  in  slot  11  as  shown. 
As  the  rest  of  the  winding  was  picked  up  in  proper 
order,  the  finished  winding  was  four  slots  out  of  line, 
which  had  the  effect  of  shifting  the  main  poles  27 
mechanical  degrees.  The  brushes  should  be  set  on  the 
center  lines  of  slots  6-16-26-36,  which  are  also  the 
center  lines  of  the  main  or  torque  poles.  Instead,  the 
windfer  had  the  pole  center  lines  on  slots  9-19-29-39, 
which  brought  coils  short-circuited  by  the  brushes  into 
an  active  field.  Consequently  these  coils  had  large 
currents  induced  in  them  and  caused  the  heating  and 
sparking  experienced. 

This  experience  points  out  the  lesson  that  when 
rewinding  motor  stators  of  the  single-phase  type  the 
slots  in  which  are  the  coils  containing  leads  to  outside 
connections  should  be  marked  with  a  steel  stamp  and  a 
drawing  made  showing  the  layout  and  number  and  the 
location  of  the  leads,  so  that  the  winding  can  be  put 
back  in  the  proper  position.  A.  C.  Roe. 

Detroit,  Mich. 


Current  Unbalance  in  Furnace  Leads 
Reduced  -with  Reactors 

A  CASE  of  current  unbalance  in  the  secondaries  of 
furnace  transformers  was  solved  by  the  writer 
through  the  use  of  laminated  iron  reactors  having  a 
high  permeability.  It  was  not  possible  to  use  any  of 
the  ordinary  methods  of  transposition  or  interlacing  of 
these  bus  cables. 

The  installation  consists  of  two  banks  of  transform- 
ers, each  bank  made  up  of  three  2,500-kva.  single-phase 
transformers ;  secondary,  delta ;  primary,  delta ;  primary, 
44,000  volts ;  secondary,  2,200  volts ;  60  cycles.  The  two 
banks  operate  in  parallel,  and  with  75  per  cent  full 
load  the  cables  on  the  secondary'  side  of  the  transformers 
connecting  the  low-tension  bus  as  shown  in  the  wiring 
diagram  became  dangerously  hot. 

The  size  of  each  cable  is  750,000  circ.mil.;  that  is, 
the  total  for  each  phase  is  2,250,000  circ.mil,  which 
should  be  of  ample  capacity  without  any  undue  heating 
for  the  particular  load  requirements.  As  can  be  seen 
in  the  wiring  diagram  each  cable  has  a  separate  3-in. 
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EXCESSIVE   HEATING    MAY  RESULT   FROM   UNBALANCE   IN 

FURNACE    TRANSFORMER    SECONDARIES 

On  the  left  is  shown  an  installation  which  gave  trouble  trom 
heating  in  cables  3,  4,  6  and  7.  On  the  right  is  a  method  of  trans- 
position which  would  have  eliminated  this  unbalance.  This  method 
was  not  feasible  because  of  construction   difflculties. 

fiber  duct.  Centers  are  6  in.  apart,  and  each  phase  is 
18  in.  from  the  next.  The  length  of  the  cables  from 
the  busbar  to  the  transformers  is  approximately  75  ft. 

At  first  some  thought  was  given  to  transpose  the 
cables,  which  would  have  virtually  neutralized  the  induc- 


tive effects,  making  the  application  ideal  had  it  not  been 
that  constructional  difficulties  made  this  virtually  im- 
possible, the  distance  being  too  short  for  a  transposi- 
tion. When  a  transposition  is  feasible  it  should  be 
within  each  phase  group  of  the  conductors  so  that  each 
conductor  will  have  an  equal  impedance  and  there  will 
be  no  excessive  heating  in  any  one  of  the  conductors. 
The  aim  is  to  have  each  cable  of  the  group  kept  in  the 
same  average  relative  position  over  the  run,  and  if  this 
condition  is  obtained,  then  each  cable  will  take  an  equal 
current  and  there  will  be  no  excessive  heating.  A 
scheme  was  drawn  up,  as  showni  in  the  wiring  diagram, 
whereby  the  leads  w^ould  be  interlaced.  In  this  way  the 
inductance  of  the  leads  would  be  kept  at  a  minimum 
because  of  the  subtractive  effects  of  the  mutual  induc- 
tance of  adjacent  cables  of  opposite  polarity.     Because 

of  this  the  resulting 
inductance  of  a  neg- 
ative cable  with  a 
positive  cable  placed 
on  both  sides  of  it 
would  be  consider- 
ably reduced  by  the 
mutual  inductance 
subtracting  from  its 
self-inductance.  The 
degree  to  which  the 
current  could  be 
made  to  distribute 
equally  among  the 
parallel  conductors 
depends  upon  the  ex- 
tent that  the  inter- 
lacing makes  the 
circuit  symmetrical. 
By  referring  to  the 
diagrammatic  layout 
it  will  be  noted  that 
the  ducts  are  6  in.  apart,  center  to  center,  and  in  the 
same  plane.  If  these  ducts  had  been  arranged  in  three 
sets,  each  set  forming  an  equilateral  triangle,  and  the 
ducts  instead  of  being  6  in.  apart  had  been  placed  side 
by  side,  the  mutual  induction  would  have  been  materially 
lessened. 

In  this  case  all  of  the  above  methods  would  have  been 
impossible  to  adopt,  so  that  an  alternative  scheme  had 
to  be  thought  of,  which  was  the  introduction  of  react- 
ances in  the  cables  taking  more  than  their  proper  pro- 
portion of  current.  This  was  accomplished  by  surround- 
ing the  cables  over  a  given  length  with  laminated  iron 
having  a  very  high  permeability.  The  method  has  been 
successfully  used  in  different  installations  to  balance 
the  voltage  applied  to  rotary  converters.  The  principal 
objection  to  it  is  that  the  balance  is  obtained  by  increas- 
ing the  total  reactance  of  the  system,  which  in  some 
cases  would  be  very  objectionable.  Applying  reactors 
to  the  cables  induces  a  counter-emf.  in  the  cable  which 
is  proportional  to  the  current  flow  and  the  length  of  the 
core  of  the  reactor. 

This  counter-emf.  is  directly  opposed  to  the  flow  of 
current,  and  its  function  is  to  oppose  part  of  the  main 
flow  of  current  and  increase  the  flow  through  the  cables 
that  before  were  only  partly  loaded.  By  examining  the 
sketch  which  illustrates  the  general  construction  of  the 
reactor  it  can  readily  be  seen  that  the  designer  has  been 
very  liberal  with  the  iron.  This  was  done  to  insure  that 
the  iron  should  not  be  oversaturated  when  the  cables 
were  carrying  full  load ;  otherwise  the  effective  reactance 
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would  decrease  greatly  when  the  cables  were  carrying 
an  overload.  Obviously  such  a  reactor  as  that  described 
should  be  so  designed  that  its  entire  working  range  will 
fall  well  below  the  knee  of  the  saturation  curve  of  the 
iron. 

Calculating  the  cores  from  a  basis  of  700  amp.,  the 
ampere-turns  in  the  reactor  are  700  amp.  X  1  turn  = 
700  ampere-turns.  The  circumference  of  the  core  is 
20.4  in.,  or  approximately  3.43  ampere-turns  per  inch  of 
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REACTORS  WHICH  WERE  BUILT  AND  USED  TO  DECREASE  CURRENT 
FLOW  IN  UNBALANCED  FURNACE  CIRCUIT 

core  circumference.  The  flux  density  is  therefore  37,100 
maxwells  per  square  inch.  High-grade  sheet  iron  such  as 
was  used  can  be  readily  operated  at  a  density  well  over 
100,000  maxwells  per  square  inch.  The  iron  is  there- 
fore operated  well  below  the  saturation  point.  As  a 
factor  of  safety  it  was  decided  to  leave  ample  room 
around  the  conductors  for  the  dissipation  of  heat;  con- 
sequently this  increased  the  diameter  of  the  core,  there 
being  virtually  2  in.  clearance  from  the  outside  of  the 
cable  insulation  to  the  core.  By  varnishing  the  lami- 
nations the  iron  losses,  eddy  currents  and  hysteresis 
were  kept  dovim  to  a  minimum,  and  in  fact  they  are 
negligible  when  compared  with  the  total  output  of  the 
transformer. 

The  accompanying  figures  will  help  to  illustrate  the 
effect  of  the  reactors  in  bringing  about  a  comparatively 
even  current  distribution  in  all  the  conductors. 

CURRENT  IN  THE  C.\BLES  BEFORE  INSTALLATION  OF  REACTORS 


Phase  A 
Cable                     Amp. 
No.  1 617 

Cable 
No.  4. 
No.  5. 
No.  6. 

Phase  B 

Amp. 

735 

556 

626 

Cable 
No.  7. 
No.  8. 
No.  9. 

Phase  C 

Amp 

670 
425 

No.2 522 

No.3 778 

.     708 

CURRENT  IN  CABLES  AFTER  INSTALLATION  OF  REACTORS 


Phase  A 
Cable 
No.  1 

Amp. 
.     669 
.     609 
.     639 

Cable 
No.  4. 
No.  5. 
No.  6. 

Phase  B 

Amp. 

639 

639 

639 

Phase  C 
Cable 

No.  7 

No.  8 

No.  9 

Amp. 

No.2 

.     619 
638 

No.3 

From  the  table  it  will  be  seen  that  a  perfect  balance  was 
obtained  in  phase  B.  This  could  also  have  been  accom- 
plished in  phases  A  and  C  had  two  reactors  been  used 
as  in  phase  B.  Phases  A  and  C  were  considered  close 
enough  for  all  practical  purposes;  that  is,  the  cost  of 
the  extra  reactors  would  not  offset  the  gain  brought 
about  by  having  an  absolutely  even  current  distribution 
in  all  the  cables  in  phases  A  and  B. 

The  lengths  of  the  different  reactors  to  bring  about 
the  above  results  are  as  follows:  Phase  A,  cable  No.  3, 
5i  in.  Phase  B,  cable  No.  4,  2\  in.;  cable  No.  6,  4J  in. 
Phase  C,  cable  No.  7,  8J  in. 


The  photograph  shows  the  installation  of  the  reactors. 
They  are  mounted  on  a  channel-iron  rack  hung  under  the 
cables  midway  between  the  transformers  and  where  the 
cables  enter  the  ducts.  The  reactors  are  insulated  from 
ground  with  4,400-volt  post-type  insulators. 

Trail,  British  Columbia.  R.  H.  N.  Lockyer. 


Secure  Method  of  Mounting 
Switeliboard 

FOR  securely  fastening  a  channel  iron  to  be  used  for 
the  base  of  a  switchboard  on  a  concrete  floor  the 
writer  has  used  the  method  illustrated  in  the  accom- 
panying drawing.  This  gives  a  very  firm  support  to 
to  the  switchboard  framework.  The  channel  iron  is 
held  down  by  means  of  bolts  inserted  in  the  concrete 
floor.  The  bolts  which  hold  the  supporting  feet  for 
the  switchboard  may  be  inserted  at  the  time  of  laying 
the  floor  or,  by  use  of  a  special  construction,  may  be 
inserted  at  any  time  afterward.  The  first  step  to  be 
taken  is  to  insert  a  plank  8  in.  wide  and  2  in.  deep  into 
the  forms  at  the  place  where  the  switchboard  is  to  be 
set.  This  plank  has  bolts  through  it  and  extending 
downward  as  shown  at  drawing  A.  These  bolts  are  used 
to  hold  the  channel  iron  in  place.  An  8-in.  plank  is 
selected  if  a  6-in.  channel  iron  is  to  be  used  because  it 
leaves  a  space  on  each  side  of  the  iron  so  that  the  iron 
may  be  wedged  to  one  side  or  the  other  to  correct  any 
irregularities  which  are  present  in  the  iron.  When  the 
rough  pouring  of  the  floor  has  set,  the  plank  is  taken 
up  and  the  channel  is  put  into  place  after  filling  the  slot 
in  the  floor  with  soft  concrete  so  that  the  underside  of 
the  channel  iron  will  be  filled.  The  holding-down  bolts 
are  spaced  so  as  to  come  directly  in  the  center  of  a 
panel.  They  should  not  be  placed  farther  than  4  ft. 
apart. 

Before  putting  the  channel  iron  in  place  i-in.  bolts 
are  inserted  in  holes  drilled  at  the  places  where  the 
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DETAILS  SHOWING  HOW  CHANNEL-IRON  BASE  FOR  SWITCHBOARD 
IS  FASTENED  IN  FLOOR 

feet  for  supporting  the  switchboard  will  come,  as  shown 
in  drawing  B.  In  case  it  is  not  knovm  exactly  where 
the  switchboard  panels  will  be  in  the  future,  the  con- 
struction as  shown  in  B,  may  be  used.  In  this  case  a 
strip  of  2-in.  x  i-in.  iron  is  riveted  to  the  inside  of  the 
channel  before  it  is  put  in  place.    It  is  then  put  in  place 
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■with  a  piece  of  l-in.  board  underneath  this  strip.  When 
the  location  of  the  support  for  the  board  is  determined 
upon,  holes  may  be  drilled  through  the  channel  iron  and 
the  i-in.  strip,  and  these  holes  may  be  tapped  to  re- 
ceive the  bolts  which  will  hold  down  the  feet  of  the 
switchboard  support.  The  addition  of  this  strip  of  I-in. 
iron  makes  the  section  sufficiently  thick  to  support  the 
switchboard.  With  the  channel  iron  alone  the  section 
•would  be  rather  thin.  The  wood  strip  underneath  allows 
the  drill  to  pass  through  the  iron  without  cutting  into 
the  concrete.  John  F.  Hanley. 

Lawrence,  Mass. 

Ceiling  Mounting  for  Large 
Compensators 

IN  ORDER  to  save  space  compensators  are  mounted 
in  the  ceiling  in  the  factories  of  the  Dayton  Engi- 
neering Laboratories  Company,  Dayton,  Ohio.  The 
supports  are  made  in  two  sizes,  respectively,  for  motors 
of  30  hp.  to  100  hp.  rating  and  motors  of  up  to  25  hp. 
rating. 

A  drawing  of  the  size  used  for  motors  of  from  30  hp. 
to  100  hp.  is  shown  here.  The  support  is  a  cast-iron 
bracket,  2  ft.  3  in.  long,  drilled  to  be  fastened  to  the 
ceiling  and  with  holes  for  bolting  on  the  compensator. 
In  order  that  the  motor  may  be  started  up  from  the 
floor,  a  special  lever  is  made  which  is  attached  on  to 
the  shaft  where  the  ordinary  starting  lever  is  fastened. 
This  lever  is  moved  by  chains  which  hang  down  within 
reach  of  the  operator  on  the  floor.     A  third  chain  is 
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CAST-IRON  CEILING  SUPPORTS  FOR  CO.MPENSATORS 
OF  30  HP.  TO  100  HP.' 

attached  to  the  latch  of  the  compensator  for  tripping 
it  out  when  it  is  desired  to  stop  the  motor. 

Mounting  a  compensator  on  the  ceiling  in  this  man- 
ner not  only  saves  working  space  but  it  also  eliminates 
runs  of  conduit  from  the  ceiling  down  to  the  compen- 
sator if  it  is  installed  at  the  usual  height  on  a  wall  or 
column  of  the  building. 

A  description  of  the  mounting  for  motors  not  over  25 
hp.  will  be  given  in  a  later  issue.  H.  L.  Burns, 

Chief  Electrician. 
Dayton  (Ohio)  Engineering  Laboratories  Company. 
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Flexible  Coupling  Built  at  Small  Expense 

A  CONVENIENT  and  inexpensive  coupling  of  home- 
made design,  as  illustrated  herewith,  is  used  in  the 
plant  of  the  Chapman  Valve  Manufacturing  Company, 
Indian  Orchard,  Mass.  The  size  required  for  a  2-hp. 
motor  -  generator 
drive  cost  approxi- 
mately $3.  The 
coupling  is  composed 
of  three  disks,  two 
of  which  are  iron 
castings  and  the 
third  a  rubber  disk. 
Steel  pins  counter- 
sunk and  headed 
over  are  provided  as 
shown  for  the  iron 
disk,  the  rubber  disk 
furnishing  a  seating 

member  for  the  pins.  The  arrangement  is  flexible,  and 
when  the  intermediate  disk  is  worn  the  replacement  of 
it  is  a  small  matter.  Walter  B.  Atchinson, 

Electrical  Engineer. 
Chapman  Valve  Manufacturing  Company, 
Indian  Orchard,  Mass. 
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FLEXIBLE  COUPLING  MADE  FOR  A 
2-HP.    MOTOR  DRIVE 


Causes  of  Commutation  Troubles 

THERE  are  two  common  conditions  of  sparking — 
first,  general  sparking,  in  which  the  commutator 
is  equally  bad  all  around  and  the  fault  is  probably  in 
the  field  or  the  brush  rigging,  and,  second,  local  spark- 
ing, which  is  usually  due  to  a  rough  commutator  or 
armature  fault. 

In  a  case  of  general  sparking  first  examine  the  field 
for  short-circuited  or  reversed  field  coils,  check  the 
mechanical  centering  by  measuring  the  air  gap  and 
make  electrical  balance  test.  The  amount  of  voltage 
variation  between  various  pairs  of  brush  arms,  when 
the  machine  is  running  separately  excited,  should  not 
be  more  than  5  per  cent;  otherwise  there  is  a  good 
chance  of  sparking.  In  two-circuit  windings  one  bad 
pole  does  not  aiTect  the  commutation  to  a  great  extent. 

If  all  of  these  points  are  good,  the  sparking  may  be 
due  to  the  fact  that  the  field  is  not  "stiff"  enough ;  that 
is,  the  neutral  shifts  with  load  changes,  owing  to  the 
armature  current  affecting  the  shunt  field.  The  machine 
can  be  stiffened  in  this  respect  .by  trimming  off  the  pole 
shoes  to  increase  the  space  between  them.  This  method 
can  be  applied  when  there  is  a  non-sparking  point  for 
any  load.  Such  adjustments  are  best  made  by  the 
manufacturer  before  the  machine  is  shipped. 

The  second  cause  for  general  bad  commutation  is  that 
the  sparking  constants  of  the  machine  are  bad  on 
account  of  faulty  design  or  manufacture.  In  this  case 
commutation  must  be  forced  by  putting  on  special 
brushes.  The  laminated  metal  brush  was  invented  to 
take  care  of  this  kind  of  sparking.  Machines  as  made 
at  present  are  not  liable  to  require  such  treatment.  It 
is  sometimes  hard  to  distinguish  between  general  spark- 
ing and  local  sparking.  Whenever  a  bad  spot  shows 
up  in  test  it  is  customary  to  mark  the  bars  by  a  prick 
punch  at  the  front  ends.  Then,  if  the  bad  spot  shows 
up  again  at  the  same  place,  after  smoothing  the  com- 
mutator, the  inference  is  that  the  trouble  is  a  local  one 
and  may  be  due  to  bad  soldering  or  some  such  reason. 
A   shifting   bad   spot   which    travels    around   the   com- 
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mutator  with  rotation  indicates  general  trouble  and  not 
local  trouble. 

Graphite  brushes  will  not  pick  up  copper.  A  carbon 
brush  which  picks  up  copper  in  little  flakes  or  spots  is 
sure  to  pit,  because  the  current  clensity  will  be  greater 
through  the  flake  of  copper  than  through  the  surround- 
ing carbon  which  heats  the  carbon  underneath  the  flake. 
On  account  of  overheating,  the  resistance  of  this  sec- 
tion of  the  carbon  decreases  and  allows  still  more  current 


Inspection  Form  for  Large  Motors 

IN  MAINTAINING  large  motors,  say  of  50-hp.  rating 
and  over,  the  prevention  of  service  troubles  warrants 
a  degree  of  thoroughness  in  inspection  records  that 
would  hardly  be  justified  in  dealing  with  small  motor 
units.  An  example  of  a  form  for  large-motor  inspection 
is  shown.  It  is  11  in.  x  17  in.  in  size  and  fits  a  loose- 
leaf  binder.     At  the  top  is  a  data  space  about  Si  in. 
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to  pass.     This  causes  a  red-hot  spot  on  the  face  of  the 
brush,  which  makes  a  pit. 

A  slight  prickly  sparking  on  the  face  of  the  com- 
mutator is  one  of  the  earliest  and  surest  signs  of  high 
mica.  High  mica  results  from  inability  of  brushes  to 
wear  the  mica  as  fast  as  the  copper,  or  from  operating 
with  sparking,  as  on  heavy  overloads.  In  high-speed 
machines  violent  sparking  may  be  caused  by  high  mica. 
To  prevent  this  trouble  machines  with  soft  brushes 
should  have  the  mica  undercut.  High  mica  cannot  be 
removed  by  sandpapering.  Stoning  with  a  sandstone  or 
carborundum  block  is  necessary.  If  undercutting  is 
objectionable,  owing  to  dirty  surroundings  or  other 
reasons,  high  mica  may  be  kept  down  by  a  few  hard 
gritty  brushes,  scattered  over  the  commutator. 

Before  investigating  local  sparking  it  is  necessary  to 
get  the  commutator  in  first-class  condition  and  then  note 
the  condition  of  the  commutator  after  short  runs,  say 
of  one  hour.  Notice  whether  any  particular  bars  show 
marks.  Local  sparking  is  generally  due  to  commutator 
faults,  such  as  loose  commutators  or  bad  soldering. 
Commutator  bars  are  held  by  two  different  actions — 
barrel-stave  action  and  end  holding.  These  must  both 
be  good.  Poorly  soldered  joints  usually  cause  a  hollow 
to  be  eaten  out  at  the  bad  spot,  and  this  spot  travels 
with  rotation  so  that  other  spots  will  start.  One  spot 
may  be  the  cause  of  several  others.  The  travel  cannot 
be  stopped  by  undercutting,  but  the  defective  joint 
must  be  made  good.  A  completely  open-circuited  coil 
burns  out  the  mica  between  the  two  bars  to  which  its 
ends  are  connected.  A  reversed  coil  has  the  same  effect, 
only  very  much  worse.  A  short  circuit  causes  the  bars 
at  the  short  circuit  to  become  high. 

Other  causes  of  black  spots  are  engine  shaft  throw, 
eccentric  commutator  and  imperfect  centering  of  arma- 
ture in  field.  Sometimes  where  shaft  throw  cannot  be 
eliminated  a  change  to  a  livelier  type  of  brush  holder 
will  enable  the  brushes  to  stay  with  the  commutator  and 
thus  cure  the  trouble.  James  Dixon. 

Reliance  Electric  &  Engineering  Company, 

Cleveland,  Ohio. 


high,  filled  out  in  this  case  for  a  25-hp.  motor  with  auto- 
starter  and  covering  entries  giving  essential  facts  about 
the  motor  rating,  number,  etc.,  with  drive  particulars. 
Below  are  checking  spaces  for  recording  inspections. 
Westinghouse  Electric  &  Mfg.  Co.,  R.  P.  King, 

East  Springfield  (Mass.)  Works.    Works  Engineer. 


Charts  to  Solve  Power-Factor 
Correction  Problems 

IN  THE  article  on  raising  power  factor  by  means  of 
a  synchronous  condenser  in  the  Electrical  World  of 
Jan.  8,  page  101,  some  errors  occurred  which  should  be 
obvious  but  may  lead  to  confusion.  In  the  small  type 
in  the  middle  of  the  page  under  example  III,  the  solu- 
tion of  the  problem  should  read:  "Follow  OLD  POWER- 
FACTOR  line  (Chart  2),  etc."  Problem  IV  should  read 
as  follows:  "IV.  To  determine  total  kva.  supplied  with 
condenser  at  zero  power  factor  carrying  no  mechanical 
load:  Follow  original  load  ordinate  (Chart  2)  to  con- 
denser KVA.  circle  (Chart  1)  and  from  intersection 
trace  circle  to  total  kva.  scale  (Chart  2). 


Peg  Board  to  Tell  Where  Electrician  Is 
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N    ORDER    to    let    those 
who  are  seeking  the  elec- 
trician in  an  industrial  plant 
know   where    he    is    at    any 
time,  a  board  such  as  that 
shown    in    the    drawing,    on 
which  are  listed  the  names 
of  the  different  departments 
of    the    plant,    with    a    peg 
opposite     each     department, 
has  proved  a  great  saver  of 
time.      The    names    of    the 
departments    can    be    type- 
written on  a  piece  of  paper,  which  is  then  pasted  upon 
a  3-in.  board,  and  the  holes  are  drilled  in  this  board. 
Jersey  City,  N.  J.  A.  E.  Verney. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
•of  Electric  Light,  Power  and  Heat 


A  System  for  Handling  Customers' 
Orders  with  Speed  and  Efficiency 

By  Charles  A.  Collier 

Assistant  to  General  Sales  Manager  Georgia  Railway  &  Power 
Company,  Atlanta,  Ga. 

IN  THE  ISSUE  of  the  Electrical  World  for  March 
27,  1920,  page  740,  a  method  devised  by  the  writer  for 
handling  customers'  orders  b\'  the  Georgia  Railway  & 
Power  Company's  contract  order  department  was  de- 
scribed in  detail.  This  system  made  use  of  forms  with 
carbon  copies.  The  copies  were  used  for  departmental  in- 
struction and  work  sheets,  one  form  of  application  being 
used  for  gas  orders  and  another  form  for  electric  orders. 
The  system  as  then  described,  while  far  ahead  of  the 
one  that  it  superseded,  had  its  limitations  and  defects, 
the  principal  ones  being  the  limited  number  of  legible 
copies,  errors  in  deciphering  the  handwriting  on  the 
copies  and  the  fact  that  separate  applications  had  to  be 
written  for  gas  and  electric  service. 

Subsequent  to  the  adoption  of  the  system  referred  to 
the  gas  order  and  meter  division  was  merged  with  the 
electric  division  of  the  company.  This  merger  opened  up 
the  possibility  of  a  combination  gas  and  electric  order. 
A  great  deal  of  thought  and  study  was  given  to  the  sub- 
ject with  the  idea  of  improving  the  method  in  the  fol- 
lowing respects: 

(1)  Speed  in  handling,  (2)  legibility,  (3)  accuracy, 
(4)  simplicity,  and  (5)  reduction  in  the  number  of 
forms  and  cost  of  printing  and  stationery.  This  study 
led  to  the  adoption  of  the  revised  system  now  in  use.  It 
differs  from  the  system  described  several  months  ago 
principally  in  the  mechanical  make-up  of  the  master 
copy  and  the  copies  of  the  line  orders  made  therefrom. 
The  routine,  filing  and  consolidation  of  orders  and  so 
forth  are  identical  with  the  methods  followed  under  the 
carbon-copy  system.  The  master  copy  shown  in  Fig.  2 
is  printed  on  one  side  in  hectograph  ink.  The  agree- 
ment and  the  place  for  the  customer's  signature  are  on 
the  reverse  side.  This  master  copy  is  inserted  in  an  or- 
dinary typewriter,  equipped  with  copying  ribbon  and 
keyboard  carrying  only  capital  Gothic  letters.  A  young 
woman  clerk  fills  it  in  with  the  information  furnished  by 
the  customer  which  is  necessary  for  all  departments  con- 
cerned. The  customer  then  receives  the  copy  for  signa- 
ture, the  agreement  covering  the  furnishing  of  service, 
rates  and  so  forth  being  on  the  reverse  side  of  the  master 
copy.  A  credit  card  is  then  made  on  the  typewriter, 
after  which  the  master  copy  is  sent  to  the  credit  depart- 
ment for  "O.K."  Upon  being  "O.K.'d"  it  is  returned  to 
the  contract  order  department,  where  a  boy  runs  the  mas- 
ter copy  through  a  "Ditto"  jelly-pad  duplicating  machine, 
making  the  requisite  number  of  copies  on  properly  col- 
ored sheets.  The  sheets  before  being  run  through  the 
machine  are  in  blank,  except  for  the  word  "original," 
which  is  printed  on  one  copy.  The  color  scheme  is  de- 
sigrned  to  reduce  the  possibility  of  errors,  all  electrical 


orders  being  reproduced  on  canary-colored  sheets,  all 
straight  gas  orders  on  blue  sheets  and  all  "prepay"  gas 
orders  on  pink  sheets. 

The  master  copy  is  routed  to  the  bookkeeping  depart- 


Meter 
DepH- 


FIG.   1 — ^ROUTINE  FOR  HANDUNG  NEW  CUT-IN,  OLD  CUT-IN 
AND  CUT-OUT  LINE  ORDERS 

ment,  where  it  is  entered  in  the  consumers'  ledger,  gas 
and  electrical  sheets  being  consolidated,  and  is  then  re- 
turned to  the  contract  order  clerk.  The  line  orders,  of 
which  there  are  sufficient  copies  for  all  departments 
interested,  are  released  simultaneously  with  the  for- 
warding of  the  master  copy  to  the  bookkeeping  depart- 
ment. The  original  line  order  is  checked  by  each  depart- 
ment through  which  it  passes,  and  each  department 
takes  and  keeps  for  its  record  one  of  the  copies  accom- 
panying the  original.  When  the  original  line  order  is 
complete  and  finally  returned  to  the  contract  record 
department  gas  and  electric  orders  are  consolidated 
with  the  master  copy  and  filed. 

Reference  to  Fig.  4  will  give  a  clearer  conception  of 
the  number  of  orders  and  other  details.  A  street  card 
is  also  made  from  the  master  copy  at  the  same  time  as 
the  line  order  and  is  filed  alphabetically  and  numerically 
by  streets,  so  that  the  order  clerk  has  constantly  at  her 
elbow  a  list  of  all  locations  that  have  been  cut  in.  As  a 
customer  moves  out  of  and  another  moves  into  the  same 
location  the  old  card  is  destroyed,  the  new  card  showing 
both  the  present  and  the  former  occupant. 

The  cut-out  order  is  similar  in  mechanical  arrange- 
ment to  the  cut-in  order,  the  same  color  scheme  being 
maintained;  but  the  order  itself  is  made  only  half  as 
large  as  the  cut-in  order,  thereby  eliminating  the  possi- 
bility of  mistaking  a  cut-in  for  a  cut-out  order,  or  vice 
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versa.  The  mechanical  layout  of  the  application  is  such 
that  when  it  is  folded  three  times  and  the  cut-out  order 
twice  all  the  information  necessary  for  filing  and  so 
forth  appears  on  the  face  of  the  order,  and  it  is  only 
necessary  to  reverse  the  sheet  to  get  the  customer's 
signature  and  the  rate  that  is  applicable.  All  sheets  are 
punched  before  printing  so  as  to  fit  a  standard  board 
file. 

The  ability  to  furnish  quickly  and  economically  legible 
copies  of  the  original  order  in  quantities  sufficient  to 
enable  all  departments  to  retain  a  copy  for  their  records 
has  eliminated  a  card  index  in  the  contract  record  de- 
partment, one  in  the  engineering  department,  one  in 
the  gas  shop  and  a  ledger  system  in  the  line  department, 
together  with  the  labor,  stationery  and  so  forth  that 
were  heretofore  necessary  for  these  various  different 
records. 

In  case  of  a  new  cut-in  the  engineering  department 
uses  the  back  of  the  line  department's  copy  for  a  sketch 
of  the  construction  necessary,  so  that  this  copy  serves 
the  purpose  not  only  of  an  order  but  an  instruction 
sheet  and  permanent  record  of  the  work  done  by  that 
department  as  well.  This  system  has  not  only  eliminated 
the  necessity  of  making  card  indexes  in  the  departments 
referred  to  above  but  has  also  provided  a  check  whereby, 
if  the  original  and  all  copies  of  the  order  but  the  one 
held  by  the  contract  record  clerk  are  lost,  virtually  no 
delay  in  giving  the  customer  service  results.  It  has  also 
eliminated  a  large  number  of  mistakes  caused  by  care- 


1  e  s  s  handwriting, 
illegibility  and  so 
foi-th,  in  addition 
to  having  speeded 
up  handling  custo- 
mers' orders  in  the 
ratio  of  nearly  two 
to  one. 

This  revised  sys- 
tem was  put  to  its 
first  real  test  during 
the  moving  period 
last  fall,  when  360 
applications  were 
taken  by  three  order 
clerks  in  a  working 
day  of  seven  hours 
and  a  half  and  the 
majority  of  the 
orders  were  in  the 
hands  of  the  respec- 
tive departments  by 
10  a.m.  of  the  follow- 
ing day.  The  value 
of  the  present  method  of  handling  is  best  appreciated 
when  it  is  understood  that  the  number  of  employees 
required  for  the  operation  of  the  contract  order  and 
contract  record  department  is  five  less  than  was  neces- 
sary a  year  ago.,  although  the  number  of  customers 
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has  been  increased  in  the  intervening  period  by  7,800, 
or  15  per  cent. 

The  number  of  orders  during  this  period  have  in- 
creased 16  per  cent.  In  addition  the  new  form  has  elim- 
inated a  great  deal  of  lost  motion  and  lost  time — just 
how  much  it  is  impossible  to  estimate  with  accuracy. 


FIG.  4 — COMPLETE  SET  OF  COMBINATION  GAS  AND  ELECTRIC 
ORDER  SHEETS  TAKEN  FROM  MASTER  COPY 

but  more  than  was  at  first  anticipated.  In  the  other  de- 
partments, besides  speeding  up  their  work,  it  has  re- 
moved a  fruitful  source  of  friction  between  them  and 
the  contract  order  department  caused  by  illegibility  and 
errors  in  transcribing.  Last,  but  not  by  any  means 
least,  it  has  given  to  the  prospective  customer  a  more 
businesslike  impression  of  the  company  than  he  could 
possibly  have  obtained  under  the  old  form  of  accepting 
customers'  applications. 


Advertising  Essential  to  Successful 
Merchandising 

THAT  one  of  the  most  essential  factors  in  good  mer- 
chandising practice  is  advertising  was  brought  out 
in  an  investigation  conducted  by  the  merchandising  com- 
mittee of  the  Southeastern  Section  of  the  N.  E.  L.  A. 
However,  it  found  that  very  little  effective  advertising 
is  being  done,  and  that  while  a  considerable  sum  of 
money  is  spent  annually  for  this  purpose,  it  is  not 
being  spent  wisely  and  as  a  consequence  results  have 
not  been  all  that  could  be  desired.  Some  companies 
prefer  local  advertising,  while  others  use  almost  every 
variety  offered.  Use  of  the  show  windows  and  local 
newspaper  advertising  were  favored  as  being  most 
desirable  and  productive  of  results. 

An  important  factor  which  is  overlooked  by  many 
companies  is  co-operation  with  electric  sign  manufac- 
turers, who  are  always  willing  to  furnish  sketches  and 


designs  and  will  also  send  representatives  to  assist  in 
selling  the  signs.  In  the  opinion  of  the  committee  com- 
panies should  carry  on  active  sign  campaigns,  not  only 
for  the  revenue  derived  from  their  sale  and  the  con- 
sumption of  energy  but  also  with  a  view  to  improving 
the  night  appearance  of  city  streets. 

Summarizing  the  status  of  advertising  as  carried  on 
by  central  stations,  the  report  of  the  committee  said: 
"Our  investigations  prove  that,  as  a  whole,  our  show 
windows  and  store  interiors  are  not  up  to  the  standard 
of  some  of  our  competitors.  This  is  a  deplorable  fact, 
as  it  is  through  these  two  mediums  that  we  make  the 
greatest  appeal  to  the  prospective  purchaser.  Our  stores 
and  show  windows  should  be,  without  a  doubt,  the  best 
lighted  and  most  attractive  in  our  locality.  It  is  abso- 
lutely essential  that  we  keep  up  with  competition  in 
advertising  and  that  our  stores  should  look  their  best 
at  all  times.  The  most  essential  points  in  producing 
interesting  and  profitable  advertising  may  be  enumer- 
ated as  follows:  (1)  Originality,  (2)  artistic  design, 
(3)  consistency,  (4)  truthfulness." 


Load  Curve  Shows  Advantages  of 
Interconnection 

EIGHT  of  the  principal  electric  service  systems  in 
New  England  are  now  interconnected,  and  the  oper- 
ating advantages  of  this  arrangement  are  widely  recog- 
nized. The  accompanying  diagram  represents  the  com- 
bined twenty-four-hour  load  curve  of  these  systems 'for 
Wednesday,  June  16,  1920.  The  peak  load  of  the  period 
was  255,000  kw.,  occurring  at  10  a.m.,  the  evening  peak, 
at  9  p.m.,  being  150,000  kw.  The  total  generating 
capacity  on  the  combined  buses  of  these  systems  was 
340,000  kw.  at  the  peak  and  230,000  kw.  at  9  p.m.  In 
the  cases  of  four  of  the  systems  the  reserve  capacity  on 
the  buses  during  the  forenoon  peak  was  a  smaller  per- 
centage of  the  local  load  than  was  the  case  with  the 
combined  system,  and  at  the  evening  peak  five  systems 
had  a  smaller  reserve  capacity  ratio  than  the  combined 
systems.  That  is,  interconnection  enabled  several  of 
the  companies  to  get  along  safely  with  less  equipment 
on  the  bus  than  would  have  been  feasible  without  the 
tie-in.  The  Edison  Electric  Illuminating  Company  of 
Boston,  New  England  Power  Company,  Narragansett 
Electric  Lighting  Company  of  Providence,  R.  I.,  Turners 
Falls  Power  &  Electric  Company,  Eastern  Massachusetts 
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CONSOLIDATED  LOAD  AND  CAPACITY  CURVE  OF  EIGHT 
INTEJRCONNECTED  SYSTEMS 

Electric  Company,  Eastern  Connecticut  Power  Company, 
Fall  River  Electric  Light  Company  and  United  Electric 
Light  Company  of  Springfield  were  interconnected  when 
the  curve  was  prepared.  In  four  forenoon  and  three 
evening  cases  the  reserve  capacity  on  the  local  buses  was 
less  than  30  per  cent  of  the  load.  The  combined  reserves 
as  shown  by  the  curves  were  36  and  53.3  per  cent  respec- 
tively of  the  combined  loads  at  the  time  of  the  morning 
and  evening  peaks. 
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Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Efficiency  of  High-Tension  Transformers  as  Used 
for  X-Ray  Purposes. — Reginald  Morton. — -The  author 
takes  up  the  subject  of  a  more  efficient  means  of 
exciting  X-ray  tubes  from  the  point  of  view  of  the 
physician  and  states  that  the  essential  need  of  the 
radiographer  is  a  supply  of  X-rays  having  a  high 
degree  of  actinism  and  with  sufficient  penetration  to 
pass  through  the  thickest  parts  of  the  body  without 
serious  loss  of  this  actinism.  A  "soft"  or  low-resistance 
tube  gives  oflf  very  actinic  rays  which  have  only  a  low 
power  of  penetration.  The  penetration  can  be  increased 
to  a  limited  extent  by  raising  the  voltage  of  the  current 
applied  to  the  tube.  The  author  then  goes  into  a 
detailed  discussion  showing  how  these  prime  require- 
ments may  be  met. — Journal  Institution  Electrical  Engi- 
neers, London,  August,  1920. 

Generation,  Transmission  and  Distribution 

Electrical  Development  in  Shanghai. — I.  V.  ROBIN- 
SON.— Some  idea  of  the  rapid  growth  of  electrical 
supply  systems  in  Shanghai  is  given  in  the  following 
table : 


Tear 
1915 

Plant 
Capacity,  Kw. 
19,600 

M 
on 

aximum  Load 
Generators.  Kw. 

14,400 

19,167 

20,927 

22.012 

28,368 

Output, 
Kw.-hr. 
50.014,128 

1916 

19.600 

62,402,478 

1917 

29,600 

78.796,232 

1918 

31.600 

86,543,469 

1919 

38,600 

102,622.803 

Chicago,  Milwaukee  &  St.  Paul  Railway  Electrifica- 
tion.— The  electrified  portion  of  this  road  now  includes 
647  miles  (1,040  km.),  including  heavy  grades  in  five 
mountain  ranges.  Comparative  operating  costs  as 
between  steam  and  electric  locomotives  are  given  in  the 
article,  as  well  as  data  on  reliability  of  service.     The 

CONSTRUCTION  COST  FOR  440  MILES  OF  ELECTRIFICATION, 
I9I4-I9I6;    C,  M.  &  ST.  P. 


Average 

Cost  per 

Route 

Mile 

Trolley  system,  complete $8,390 

Transmission  system,  complete 2,360 

Transmission  line,  per  mile 

Substation?,  complete 6.  050 

Substations,  each 

Substation  buildings 

Substation  apparatus 

Operators'  dwellings 

Miscellaneous:  Right-of-way,  change  to 
electric  lines,  storehouses,  minor  appar- 
atus at  shops  and  roundhouses 265 

Engineering  and  administration,  except  for 

substations 514 

Road  locomotives,  delivered 

Switching  locomotives,  delivered 

Total  per  route  mile  (exclusive  of  locomo- 
tives^      17,579 


Average 

Unit 
Costs 


$2,835 

r89,466 

38,400 

144,900 

6.100 


122,500 
37,700 


Per  Cent  of 
Total  Costs, 
Exclusive  of 
Locomotives 

47.7 

IJ.3 

34^4 


1.7 
2.0 


100.0 


Details  of  the  Riverside  station  in  Shanghai  show  that 
this  is  a  modern  steam  turbo-generator  plant. — Beama 
(London),  January,  1921. 

Determining  Transmission  Characteristics  of  Alter- 
nating-Current Lines  by  Hyperbolic  Charts. — Blondel 
and  Lavanchy. — In  a  long  article,  which  forms  a  con- 
tinuation of  an  earlier  paper  by  Blondel  on  the  same 
subject,  the  authors  show  in  great  detail  how  voltage 
and  current  distribution,  change  of  phase  relations 
along  the  line  and  transmission  efficiency  of  long 
alternating-current  lines  may  be  computed  by  use  of 
hyperbolic  charts.  The  paper  includes  a  great  number 
of  full-page  tables,  giving  the  numerical  results  for 
many  practical  examples  worked  out  by  this  rnethod. 
— Revue  Generate  de  I'Electricite,  Nov.  13  and  27,  1920. 

Traction 

New  York  and  New  Jersey  Port  and  Harbor  Develop- 
ment Commission. — A  system  of  belt  lines  to  make 
direct  rail  connections  to  the  greater  part  of  the  water- 
front of  New  York  Harbor  and  a  plan  for  building  an 
underground  "automatic-electric"  freight  subway  loop 
system  for  distribution  on  Manhattan  Island  are  the 
principal  features  in  a  plan  proposed  in  this  report  for 
the  solution  of  the  New  York  port  problem.  The  plan 
also  proposes  belt-line  links  in  New  Jersey,  Brooklyn, 
Queens,  Staten  Island  and  the  Bronx. — Report  of  the 
<]oiiunisslon,  Jan.  24,  1921. 
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table  reproduced  here  gives  the  construction  cost  for 
440  miles  (700  km.)  of  electrification  in  1914  to  1916.— 
Engineering  News-Record,  Dec.  2,  1920. 

Installations,  Systems  and  Appliances 

Electric  Welding. — The  questions  of  what  constitutes 
good  judgment  in  the  selection  of  arc-welding  equip- 
ment and  of  the  fundamentals  of  its  efficient  operation 
are  considered  in  a  symposium  under  four  different 
discussions.  The  opening  discussion,  by  A.  A.  Nims, 
deals  with  the  salient  points  in  the  selection  of  welding 
equipment.  C.  J.  Holslag  discusses  the  voltage  char- 
acteristics and  fundamentals  of  alternating-current 
transformer-type  welders.  The  operation  of  welding, 
with  a  very  clear  statement  of  the  phenomena  of  the 
transition  of  metal  from  the  electrode  to  the  work,  is 
treated  by  H.  E.  Dralle.  He  explains  the  chemical  and 
physical  changes  which  occur  with  the  fusion  process 
and  describes  the  wide  range  of  applications  of  arc 
welding.  P.  0.  Noble  discusses  common  sense  in  the 
selection  and  operation  of  arc-welding  equipment,  with 
notes  on  automatic  welding. — Journal  Engineers'  Club 
of  Philadelphia,  January,  1921. 

Slip  Regulators  Versus  Notchbacks. — GORDON  Gage. 
— This  paper  covers  primarily  experience  with  a 
1,500-hp.,  35-deg.-rise  wound-rotor  induction  motor  con- 
nected by  rope  drive  and  spur  gear  reduction  to  eight 
sheet  mills.  From  experience  with  both  methods  the 
author  believes  that  the  slip  regulator  has  satisfactorily 
met  all  conditions;  that  it  is  more  dependable,  more 
simple,  easier  to  adjust,  and  will  limit  the  peaks  more 
effectively  than  the  notchback  control.  The  operating 
costs  and  kilowatt-hour  consumption  are  virtually  the 
same  for  the  two  types. — Association  Iron  and  Steel 
Electrical  Engineers,  December,  1920. 
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Emergency  Ship's  Lighting  Set  Rated  at  25  Kw. — 
This  set  consists  of  a  paraffin  engine  directly  coupled 
to  an  electric  generator  and  mounted  on  a  cast-iron  bed- 
plate together  with  the  fan  and  radiator  and  fuel  tank. 
The  engine,  it  is  said,  develops  50  hp.  on  paraffin  and 
60  hp.  on  petrol.  The  generator  is  capable  of  a  maximum 
output  of  30  kw. — London  Engineering ,  Nov.  19,  1920. 

Electrophysics  and  Magnetism 

Calculation  of  the  Amplification  Constant  of  the  Wea- 
gant  Thermionfc  Vacunm  Tube. — Alexander  Marcus. 
— This  tube  has  the  control  electrode  on  the  outside  and 
because  of  the  presence  of  the  glass  wall  amplification 
is  not  possible  for  constant  grid  potentials.  By  making 
some  simplifying  assumptions  the  author  is  able  to 
develop  a  theoretical  expression  for  the  amplification 
constant  which  involves  the  dimensions  of  the  tube  and 
the  resistivity  of  the  glass  wall.  When  this  resistivity 
is  either  very  high  or  veiy  low  the  amplification  is 
small.  In  the  latter  case  it  is  shown  to  depend  solely  on 
the  dimensions. — Physical  Review,  January,   1921. 

Unilateral  Conductivity  of  Tubes  Having  a  Salt  Elec- 
trode.—Mas  AMlCHi  KiMURA  AND  Junichiro  Nagahata. 
— Vacuum  tubes  having  a  salt  electi'ode  were  found  to 
have  the  property  of  rectifying  high  tension  on  the 
current,  and  the  conditions  of  perfect  rectification  were 
examined.  An  explanation  of  the  process  of  rectification 
is  given  in  the  article. — Memoirs  of  the  College  of 
Science,  Kyoto  (Japan)  Imperial  University,  June,  1920. 

Telegraphy,  Telephony  and  Signals 

The  Development  of  Thermionic  Valves  for  Naval 
Uses. — B.  S.  GOSSLING. — The  first  four  sections  of  this 
paper  describe  the  introduction  of  valves  into  naval 
wireless-telegraph  installations  and  the  early  work,  ex- 
perimental and  theoretical,  on  the  elucidation  of  their 
observed  behavior.  The  article  further  deals  with  the 
principles  of  the  numerical  design  of  power  valves, 
more  particularly  triodes,  and  with  the  rapid  develop- 
ment in  the  manufacture  of  valves  so  designed.  The  in- 
vestigation and  improvement  of  small  valves  for  use 
in  reception,  including  both  high-vacuum  and  gas-filled 
types,  are  briefly  touched  upon.  Successive  stages  of 
approximation  in  the  calculation  of  the  characteristics 
of  small  valves  with  low  operating  voltages  are  illus- 
trated, the  final  result  of  calculation  indicating  the  de- 
gree of  closeness  with  which  the  observed  behavior 
of  a  high-vacuum  valve  can  be  accounted  for  in  terms 
of  known  physical  phenomena.  The  concluding  section 
of  the  paper  deals  with  the  standardization  of  valves 
and  their  specification  for  quantity  production. — Jour- 
nal Institution  of  Electrical  Engineers,  London,  Aug- 
ust, 1920. 

Impedance  of  Stibmarine  Cables. — Douglas  C.  Gall. 
— The  writer  finds  that  the  measured  impedance  of  the 
submarine  cable  differs  in  both  magnitude  and  phase 
angle  from  the  calculated  value  when  such  calculation 
is  based  upon  cable  constants  of  resistance  and  capacity 
measured  by  direct-current  methods.  This  is  shown  by 
the  change  of  phase  angle  with  frequency.  In  general 
the  angle  is  found  to  decrease  with  increasing  frequency. 
Investigation  into  dielectric  losses,  the  shielding  effect 
of  brass  tape,  armor  and  sea  water  and  the  effective 
increase  in  the  resistance  of  the  core  resulting  therefrom 
and  its  dependance  upon  potential  current  and  frequency 
may  permit  of  dealing  with  greater  certainty  with  the 
behavior  of  new  cables.  But  it  is  probable  that  varia- 
tion  in   materials,   complex   secondary   phenomena   and 


reflection  consequent  upon  the  unavoidable  jointing  of 
different  cable  sizes  of  different  constants  would  intro- 
duce ambiguous  effects  not  amenable  to  exact  calculation. 
— London  Electrician,  Dec.  24,  1920. 

The  Submarine's  Wireless. — Philip  R.  Coursey. — 
Heretofore  it  has  been  possible  for  the  submarine  to 
communicate  by  wireless  only  when  riding  on  the  sur- 
face of  the  water.  In  this  case  aerials  would  be  erected 
on  the  deck.  Recently,  however,  the  development  of  the 
vacuum-tube  amplifier  has  made  it  possible  to  receive 
messages  from  high-power  stations  and  ships  while  the 
submarine  is  submerged.  Data  giving  radius  of  com- 
munication for  different  conditions  and  showing  that 
communication  is  not  possible  when  the  submarine  is 
submerged  to  great  depth  are  given  in  the  article. — 
Wireless  World,  Nov.  27,  1920. 

Miscellaneous 

The  Fuel  Supply  of  the  World. — L.  P.  Breckenridge. 
— Comprehensive  data  showing  the  world  supply  of  fuel 

and  the  coal  pro- 
duction in  the 
principal  coun- 
tries having  coal 
mines.  An  in- 
teresting chart 
shows  the  fuel 
consumption  of 
the  United  States 
for  one  year. 
This  chart  is 
made  up  by  the 
reduction  of  pe- 
troleum, wood 
and  water  power 
and  natural  gas 
to  the  coal  equiv- 
alent of  such 
fuel  or  energy. 
This  chart  shows  what  relatively  small  quantities  of 
other  fuels  than  coal  are  used  in  this  country. — Mechan- 
ical Engineering,  January,  1921. 

Status  of  the  Electric  Steel  Industry. — Edwin  F. 
Cone. — The  statistics  given  show  that  the  United  States 
leads  in  output  with  356  furnaces,  a  gain  of  10  per  cent 

ELECTRIC  STEEL  FURNACES  IN  THE  UNITED  STATES 
AND  CANADA 

U.  S.        U.  S.        U.  S.        U.  8.        u.  s. 
a'"d  and  and  and  and 

U.S.,  Canada,  Canada,  Canada,  Canada,  Canada,  Canada 
Type  1921         1921  1921  1920  1919  1918  1917 

Heroult 159  18  177  170  163  140  84 

Snyder     and      Von 

Schlegell  52  2  54  49  48  35  22 

Rennerfelt..        .  17  0  17  18  13  13  13 

Greaves-Etuhells.  23  2  25  18  11  12  0 

Gronwall-Dixon. .  II  1  12  13  13  12  9 

Ludlum    13  U  13  12  11  6  5 

Girod 5  0  5  5  5  5  4 

Booth 14  U  14  12  11  4  0 

Moore* 22  2  24  20  12  4  U 

Induction 3  0  3  3  3  3  3 

Webb. 2  0  2  2  2  2  0 

Stassano I  0  1  1  1  I  I 

Greene 18  0  18  II  8  I  1 

VomBaur 5  0  5  4  2  0  0 

Wile 0  0  0  0  0  I  1 

Detroit I  0  I  1  0  0  0 

Volta 2  8'  8  0  0  0  0 

Special* 8  10  20  24  27  24  12 

Total. , 356  43  399  303  330  269  155 

■^  Estimated. 

in  1920.  It  is  estimated  that  the  number  of  electric 
furnaces  in  the  steel  industry  in  the  entire  world  has 
reached  961. — Iron  Age,  Jan.  6,  1921. 
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Research  in  Progress  and  Completed 

[When  investigations  which  hav  •  been  completed  ave.  in  the 
opinion  of  the  editors,  of  wide  enough  interest  to  the  field  we 
serve,  details  thereof  will  be  presented  in  other  parts  of  this 
paper'.  Contemplated  research  or  that  w  hicli  appears  to  have 
limited  appeal  will  be  only  briefly  reported  in  this  section,  but 
details  mav  be  had  by  communicating  with  the  investigator  or 
institution  "named  in  the  report.  Readers  are  referred  to  the  de- 
partment "Digest  of  Electrical  Literature"  for  investigations 
reported  in  other  journals.  The  news  and  engineering  sections 
should  also  be  followed  for  research  reported  before  technical 
societies.] 

BATTERIES,  AUTOMOBILE,  STARTING  AND  LIGHTING, 
PERFORMAN'CE  TESTS. 

A  brief  study  has  been  made  of  the  performance  character- 
istics of  certain  makes  of  batteries  in  several  types  of  cars. 
Performance  curves  showing  the  instantaneous  demand  on  the 
batterv  when  cranking  the  engine  have  been  obtained  by  the 
use  of"  an  oscillograph.  The  initial  values  of  current  and  volt- 
age which  cannot  be  obtained  by  ordinary  indicating  instru- 
ments are  shown  at  the  time  of  closing  the  starter  switch.  An 
interpretation  of  the  oscillograph  recoids  shows  that  much 
additional  infoimation  might  be  obtained  by  this  method  con- 
cerning the  operation  of  the  starter  system  and  of  the  engine  it- 
self, and  indicates  the  possibility  of  applying  the  method  to  the 
study  of  problems  relating  to  lubrication,  ignition,  compression 
and  "distributer  action.  In  addition  an  exact  method  is  obtained 
for  measuring  the  speed  from  one  revolution  to  another.  Since 
the  results  which  so  far  attained  are  more  suggestive  tlian 
Quantitative  no  printed  data  are  yet  available.  —  Bureau  of 
Standiiidx,  Washington,  D.  C. 
rORONA,  MEASUREMENT  OF  SHORT-TIME  INTERVALS  IN. 
In  an  investigation  of  the  time  interval  of  the  corona  dis- 
charge a  fine  membrane  and  an  oscillograph  have  been  used 
to  measure  the  time  elapsed  from  the  beginning  of  the  corona 
current  and  the  corona  pressure.  The  time  interval  for  char- 
Tctcristic  pressure  has  been  found  to  be  of  the  order  of  one- 
third  of  one  second.  A  manometric  flame  has  also  been  used, 
and  th:^-  pulsations  in  the  pressure  of  the  corona  tube  when 
excited  by  a  60-cycle  alternating  current  have  been  made  visible 
bv  means  of  a  rotating  mirror.  It  has  also  been  found  that  the 
increase  in  pressure  varies  along  the  radius  from  the  wire  to 
the  tube. — Charjes  S.  Fazel,  Urbana,  III.  (N.  B. — This  is  a  con- 
tribution to  a  study  of  transient  corona.  .Such  corona  is  iiow 
proposed  for  a  relief  of  overpotentials. ) 

LAMPS.  INCANDESCENT,  SPEED  OF  FLASHING. 

In  a  study  of  incandescent  lamps  for  use  in  daylight  signal- 
ing it  has  been  found  that  a  simple  function  involving  only 
.steady  current  measurements  of  wattage,  resistance  and  tem- 
perature in  the  neighborhood  of  the  maximum  temperature  of 
a  flash,  together  with  the  thermal  capacity  of  the  filament,  will 
serve  quite  accurately  in  rating  various  lamps  as  to  their 
flashing  speeds. — A.  G.  Worthing,  Nela  Research  Laboratory. 
Cleveland,  Ohio. 

LIGHTING  STREETS  WITH  TWO-LAMP  UNITS. 

An  important  development  in  street-lighting  units  is  one 
which  contains  two  lamps  (in  one  type  one  of  1,000  cp.  and 
one  of  2.tO  cp. ),  wliere  by  means  of  a  relay  in  the  casing  of  thi- 
fixture  the  1.000-cp.  lamp  will  be  extinguished  at  midnight  and 
the  250-cp.  lamp  lighted. — A.  /.  E.  E.  Committee  on  Lighting 
and  Illumination., 

RADIO.  AIRPLANE  LANDlA'G   SIGTNALS. 

At  the  request  of  the  .Mr  Mail  Service  of  the  Post  Office 
Department  the  Bureau  of  Standards  undertook  to  devise  a 
method  to  enable  an  airplane  to  find  its  landing  place  in  fog 
or  in  the  dark.  The  metliod  is  a  combination  of  radio  and 
induction  signals.  By  means  of  the  radio  direction  finder  th<; 
airplane  steers  its  course  to  the  general  neigliborhood  of  the 
landing  field.  The  exact  location  of  the  landing  field  is  then 
communicated  to  the  airplane  by  magnetic  induction  from  alter- 
nating current  in  a  large  coil  on  the  landing  field.  The  in- 
tensity of  the  signals  falls  off  sharply,  so  that  the  position  of 
the  landing  field  is  very  accurately  indicated  to  the  airplane, 
beginning  at  about  one  kilometer  from  the  coil. — Radio  Labora- 
tory, Bnrtan  of  StamJards,  Wa.'ihington,  D.  C. 

RECTIFIER.  SILICOX-CARBON  CONTACT. 

A  four-element  silicon-carbon  rectifier  as  described  by  Hart- 
sough  (Phy.'iical  Review,  October,  1911)  was  applied  to  such  al- 
ternating-current measurements  as  conductivity  of  electrolytes, 
coefllclent  of  self-induction  and  coefficient  of  mutual  induction. 
The  rectifier  in  series  with  a  D'Arsonval  galvanometer  takes  the 
place  of  the  telephone  receiver  or  vibration  galvanometer  com- 
monly used  to  indicate  the  alternating-current  balance.  With 
2  volts  to  6  volts  at  60  cycles  applied  to  the  bridge  arms, 
results  have  been  obtained  which  are  in  good  agreement  with 
those  derived  by  means  of  the  older  methods.  Higher  fre- 
quencies must  be  used  with  electrolytes  to  avoid  polarization 
effects. — J.  C.  Jensen,  Nebraska  Wr.-ileyan  University^  Uni- 
x^crsity  Place,  Neb. 

ROTARY  CONVERTER.  FLASH  SUPPRESSOR  FOR. 

Extensive  tests  have  been  made  on  a  fiash  suppressor  which 
is    a    high-speed    switch    actuated    by    the    short-circuit    current 


between  the  collector  rings.  This  current  reduces  or  kills  tlie 
voltage  on  the  commutator.  The  results  of  these  tests  h;ive 
been  reported  in  a  recent  number  of  the  A.  I.  E.  E.  .lournal. 
and  they  sliow  that  tile  flash  suppressoi-  will  give  ample  pro- 
tection from  flashing  as  far  as  the  alternating-current  sid  ■ 
of  the  converter  is  concerned.  However,  there  are  several 
problems  connected  with  the  application  of  the  flash  suppressor 
to  synchronous  converters,  such  as  the  increased  duty  on  tli ■• 
collector  rings,  disturbance  on  the  alternating-current  supply 
system,  and  the  machine  falling  out  of  step,  which  problems 
liave  not  yet  been  worked  out  and  which  would  form  excellent 
subjects  for  reasarch. — Marvin  W.  Smith,  Pittsbttrgh,  Pa. 
SILK,  DIELECTRIC  CONSTANT  OF. 

When  two  dielectrics  are  electrified  by  contact  and  friction 
the  one  having  the  larger  specific  inductive  capacity  becomes 
positive.  If  this  holds  true  with  silk  and  other  substances,  then 
the  dielectric  constant  of  silk  must  be  rather  large.  This  sug- 
gested the  measurement  of  this  constant  for  silk.  Tlie  usual 
condenser  method  was  used.  Since  silk  is  not  a  mritinuous 
body  sevei'al  thicknesses  were  used,  and  from  the  w.'islit  of  thi 
silk,  the  total  volume  and  the  density  of  silk,  the  ratio  of  silk  to 
air  in  this  \"olume  was  determined  and  allowance  made  for  the 
air  spaces.  The  simple  bridge  method  was  used  for  the  meas- 
urement of  the  capacity  of  the  condenser  having  silk  as  a  di- 
electric. The  value  of  the  dielectric  constant  in  these  experi- 
ments varied  from  4..">S  to  5.07. — P.  J.  Rogers,  Leland  Stanford 
University,  Col. 
TELEPHONE  SPEECH,  ERRORS  IN. 

An  extensive  series  of  experiments  on  the  source  of  errors 
in  telephone  communication  indicates  that  the  various  sounds 
can  be  arranged  quite  definitely  in  the  order  of  the  number  of 
errors  for  which  they  are  responsible  and  that  tliis  order  is 
dependent  upon  the  reproduced  volume  of  the  sounds,  so  that 
certain  letters  are  more  often  in  error  with  a  loud-talking 
receiver,  and  vice  versa.  The  experiments  also  indicate  that  at 
average  volume  the  errors  due  to  the  sounds  /  and  th  are 
greater  than  for  all  the  other  sounds  together. — Research  Labo- 
ratories Anurican  Telephone  d  Telegraph  Company  and  West- 
ern Electric  Company,  New  York  City. 
TONE  GENERATOR. 

A  tone  generator  has  been  developed  which  produces  sound 
by  the  use  of  a  diaphragm  In  a  magnetic  field.  The  diaphragm 
is  fastened  between  two  pancake  coils  made  up  of  annuli.  A 
direct  current  is  sent  through  the  coils  which  are  connected  in 
opposition  so  as  to  develop  a  radial  magnetic  field  in  the 
diaphragm.  An  oscillating  current  from  a  vacuum-tube  gen- 
t-rator  is  sent  through  the  diaphragm,  setting  up  circular  cur- 
rents which  react  with  the  radial  magnetic  field  to  cause  vibra- 
tion of  the  diaphragm. — C.  W.  Hetclett,  Iowa  City,  la.  (N.  B. — 
This  is  useful  as  tone  standard  in  telephone  and  acoustic  I'e- 
search.)  

Suggestions  for  Research 

(■.\BLES,  ALUMINLAI  STEEL-CORE,  STREN(JTH  OF. 

It  is  suggested  that  a  determination  be  made  of  the  stren^gth 
of  various  sizes  of  stranded  aluminum  conductors  with  steel 
core,  in  order  to  establish  the  proportion  in  wiiich  the  stress  is 
divided  between  the  aluminum  and  steel  elements.  Some  engi- 
neers regard  the  steel  core  as  carrying  all  the  weight,  while 
others  seem  to  rely  partly  on  the  aluminum  covering. — D.  W. 
Blakeslce,  Pittsburgh,  Pa. 

CONDUCTIVITY.  THERMAL,  OF  SOLID   DIELECTRICS. 

It  has  been  suggested  that  the  thermal  conductivity,  k,  of 
solid  insulating  materials  is  proportional  to  the  product  of  the 
elasticit>'.  E.  :iu.l  density.  Q.  so  that  the  ratio  (Eqi/k  is  constant 
for  any  material.  This  relationship  is  only  roughly  correct  for 
optical  glass  (Philosophical  Maga::ine,  1920,  page  .'i02),  but  the 
.statement  that  the  thermal  conductivity  increases  with  the  den- 
sity and  with  the  elasticity  seems  to  be  appro.ximately  correct. 
l''urther  research  in  this  line  is  desired  so  as  to  determine  a 
more  definite  relationship  betw-een  the  above-mentioned  physical 
properties  and  thus  to  aid  in  finding  better  heat  insulators  and 
dielectrics  of  higher  heat  conductivity. — Editorial  Suggestion. 
(N.  B. — This  is  one  of  the  problems  in  high-voltage  alternators.) 

INSULATORS. 

Cracks  occur  in  porcelain  insulators  usually  in  definite  places 
— for  example,  near  the  metal  cap.  Would  it  be  feasible  to 
design  an  insulator  which  is  split  beforehand  in  such  places, 
with  the  cracks  filled  with  some  insulating  compound  possessing 
flexibility? — Editorial  .'^uggistion. 

■J-EMPERATURE   CONTROL,   THEORY   OP. 

The  development  of  teniperatiu-e  controllers  for  industrial 
processes  is  seriously  handicapped  by  the  lack  of  a  theoretical 
treatment  of  the  subject.  Instruments  for  this  purpose  are  at 
present  capable  of  doing  little  more  than  closing  one  rir«-*»* 
when  the  temperature  is  high  and  another  circuit  when  it  is 
low.  A  mathematical  treatment  of  the  performance  of  a  simple 
fur-nace  under  the  action  of  various  disturbances  would  be  a 
material  help  in  the  practical  work  on  temperature  control. — 
Lteds  <£  Northrup  Company,  Philadelphia. 

TRANSFORMERS,  INSTRUMENT  TYPE,  RATIO  OF. 

The  development  of  a  readily  portable  device  for  the  deter- 
mination of  the  ratio  and  phase  .angle  of  instrUmint  trans- 
formers is  needed.  A  device  which  would  eliminate  the  neces- 
sity of  delicate  instruments  would  be  advisable.  Such  a  device 
would  be  valuable  in  checking  the  instrument  transformers  used 
on  important  loads  without  removing  the  transformers  from 
service.  H.  S.  Baker  has  developed  a  method  for  current  trans- 
formers described  in  the  A.I.E.E.  Proceedings  of  September. 
1918.  A  method  for  potential  transformers  is  available,  with 
modifications  recommt-nded  b.v  the  Bureau  of  Standards,  but 
there  is  no  method  embodied  in  a  single  instrument  suitable  for 
both  current  and  potential  transformers  which  is  pcrfectl.\' 
satisfactory  for  field  use.  Dr.  Agnew  of  the  Bureau  of  Stand- 
ards has  developed  >a  method  using  watt-hour  meters  which 
may  be  applied  to  both  current  and  potential  transformers, 
but  this  method  requires  a  standard  transformer  of  the  same 
ratio  as  the  transformer  under  test  and  hence  has  serious  limi- 
tations for  the  purpose  indicated  above. — W.  P.  Dobson,  Hydro- 
Electric  Pmcer  Commission,  Toronto,  Ont. 

TURBO-GENERATOK  UNITS.  UNCOUPLING  OF. 

It  is  desired  to  develop  a  quick  method  of  uncoupling  the 
alternator  from  the  turbine  in  turbo-generator  units  so  that 
the  generator  may  be  used  as  a  synchronous  condenser  to  im- 
prove the  power  factor  during  such  times  as  its  output  as  a 
generator  is  not  available. — Prime  Movers  Committee,  N.  E,  L.  A. 
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Reports  of  Association  Meetings  and  Conventions 


New  Jersey  Governor's  Removal  of 
Commission  Is  Upheld 

BY  A  VOTE  of  seven  to  six  the  New  Jersey  Court 
of  Errors  and  Appeals  this  week  affirmed  the  Su- 
preme Court's  decision  sustaining  the  judgment  of 
ouster  issued  by  Governor  Edwards  against  the  four 
members  of  the  State  Board  of  Public  Utility  Commis- 
sioners. 

This  action  will  leave  the  state  without  a  board  until 
the  Senate  either  confirms  a  new  board  nominated  by 
the  Governor  or  the  Legislature  enacts  a  law  creating 
a  new  commission.  The  lower  house  at  once  passed 
Senator  Wadsworth's  bill  for  a  new  board  of  three 
members  at  a  salary  of  $12,000  a  year  each,  the  Gover- 
nor to  be  without  power  of  removal. 


Final  Water-Power  Regulations  Expected 
Before  End  of  Month 

THE  remainder  of  the  major  regulations  covering 
the  administrative  features  of  the  water-power  act, 
it  is  stated,  will  be  promulgated  before  the  end  of 
February.  The  draft  of  these  regulations  was  taken 
up  for  discussion  last  week  by  officials  of  the  Federal 
Power  Commission  and  representatives  of  outside  inter- 
ests. During  the  conference,  which  lasted  two  days, 
a  great  many  changes  were  suggested.  It  became 
apparent  early  in  the  discussion  that  the  views  of  the 
officials  of  the  Federal  Power  Commission  are  greatly 
at  variance  with  those  of  the  representatives  of  the 
outside  interests  on  some  of  the  principal  questions 
involved.  Finally  it  became  evident  that  no  agreement 
could  be  reached  immediately  and  it  was  decided  to 
allow  the  matter  to  go  over  for  a  week,  so  that  each 
interest  might  have  an  opportunity  to  revise  its  views 
in  the  hope  that  they  could  be  brought  more  nearly  into 
harmony. 

The  National  Electric  Light  Association  takes  excep- 
tion particularly  to  the  draft  of  the  regulation  with 
regard  to  depreciation  reserves  and  the  establishment 
of  a  system  of  accounting.  Objection  was  made  to  th3 
provision  requiring  regular  charges  for  depreciation  of 
project  property.  The  desirability  of  not  making  such 
charges  until  the  project  is  well  established  was  urged, 
since  it  would  be  helpful  in  tiding  over  the  period  of 
establishment  and  finding  a  market  for  the  power. 

The  representatives  of  the  N.  E.  L.  A.  questioned  the 
advisability  of  adopting  a  system  of  accounting,  sug- 
gesting that  the  commission  should  admit  the  type  of 
accounting  approved  by  the  respective  state  commis- 
sions. Where  such  commissions  have  not  been  estab- 
lished it  was  suggested  that  the  licensee  be  permitted  to 
submit  a  system  of  accounting  for  the  approval  of  the 
commission. 

The  question  was  taken  up  at  the  meeting  of  the  com- 
mission on  Feb.  14,  and  the  commiss'on  approved  the 


view  of  its  chief  accountant  that  regular  depreciation 
reserves  should  be  set  up  and  maintained  and  that  a 
uniform  system  of  accounting  should  be  established  by 
the  commission. 

Switch  Limitations  and  Cable  Tempera- 
tures Features  of  A.  I.  E.  E.  Convention 

CONSIDERABLE  interest  in  oil  circuit-breaker 
limitations  was  shown  by  the  attendance  of  about 
500  engineers  at  the  opening  meeting  of  the  mid- 
winter convention  of  the  American  Institute  of  Elec- 
trical Engineers,  held  in  New  York  this  week.  The 
convention  was  opened  with  an  address  from  President 
Berresford.  As  announced  in  a  previous  issue  of  the 
Electrical  World,  the  papers  of  the  evening  were 
"Present-Day  Practice  Limitations  of  Oil  Circuit 
Breakers,"  by  H.  R.  Woodrow,  and  "High-Current 
Tests  on  High-Tension  Circuit  Breakers,"  by  Philip 
Torchio.  The  paper  by  Mr.  Torchio  was  particularly 
entertaining,  being  accompanied  by  motion  pictures 
which  showed  the  action  of  oil-switch  parts  when  sub- 
jected to  currents  as  high  as  100,000  amp. 

Thursday  morning's  session  also  attracted  widespread 
interest.  Six  papers  were  presented  expressing  differ- 
ent ideas  on  maximum  operating  temperatures  for 
paper-insulated  cables.  One  of  these  is  published  quite 
fully  in  this  issue,  beginning  on  page  413.  Features 
of  the  remaining  papers  and  discussions  at  this  con- 
vention will  be  published  in  next  week's  issue  of  the 
Electrical  World. 

As  usual,  the  dinner-dance  at  the  Hotel  Astor  con- 
stituted the  chief  social  function  of  the  convention. 
On  Friday  evening  Dr.  M.  I.  Pupin  was  presented  with 
the  Edison  medal  for  his  contributions  to  electrical 
science.  "Wave  Transmission"  was  the  subject  of  a 
lecture  given  by  Dr.  Pupin  on  this  occasion. 


Inspectors  Working  to  Minimize 
Appliance  Fire  Hazards 

A  CAMPAIGN  to  minimize  fire  losses  due  to  improper 
construction,  installation  and  operation  of  electrical 
appliances  is  being  developed  by  the  Western  Associa- 
tion of  Electrical  Inspectors.  A  circular  to  the  electrical 
industry  has  been  sent  out  in  which  a  tentative  list  of 
the  responsibilities  of  the  manufacturer,  the  electrical 
contractor-dealer,  the  central  station  and  the  inspection 
bureau  is  pre.sented  for  criticism  and  suggestion  before 
use  is  made  of  the  material  contained  therein. 

The  manufacturer's  responsibility  is  viewed  as  the 
design  of  appliances  to  minimize  the  fire  hazards, 
co-operation  with  the  underwriters,  furnishing  of 
safety  instruction  with  each  appliance,  and  uniformity 
as  far  as  possible  in  plugs,  cords,  general  design  and 
safety  instructions.  The  contractor-dealer's  respon- 
sibility is  held  to  be  for  adequate  wiring  installations, 
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the  handling  of  approved  appliances  only,  educational 
work  through  architects  and  employees  and  considera- 
tion of  public  interest.  Responsibility  is  olaced  on  the 
central  station  for  the  education  of  the  public  through 
its  employees  in  the  proper  installation  and  use  of 
appliances  and  in  co-operation  with  manufacturei-s, 
dealers  and  inspection  bureaus.  The  central  station,  it 
is  stated,  should  also  use  its  facilities  for  the  detection 
of  unsafe  devices  and  to  promote  the  installation  of 
adequate  wiring.  Responsibility  for  establishing 
uniform  wiring  and  installation  practices,  adoption  of 
proper  municipal  ordinances  and  periodic  reinspection 
of  installations  lies  with  the  inspection  bureaus. 

The  advocacy  of  mains  of  No.  10  B.  &  S.  gage  wire 
or  larger  and  of  power  circuits  for  appliances  is  sug- 
gested. A  systematic  publicity  campaign,  i^rticularly 
just  before  the  holiday  season,  should  be  carried  on, 
and  educational  campaigns  with  the  architect,  with  the 
contractor-dealer  and  with  the  central  station  are  sug- 
gested. 

It  is  intended  after  a  thorough  discussion  to  revise 
the  circular  and  use  it  as  a  basis  of  action  on  the  part 
of  the  association  members  to  minimize  appliance  fire 
hazards.  The  circular  has  been  sent  out  for  discussion 
from  the  office  of  W.  S.  Boyd,  the  secretary,  at  175 
Jackson  Boulevard,  Chicago. 


Two  New  Issues  This  Week  Total 
$9,000,000 

TWO  new  issues  of  electric  light  and  power  company 
securities  totaling  $9,000,000  were  offered  this  week. 
One  was  of  $8,000,000  Pennsylvania  Power  &  Light 
Company  first  and  refunding  series  A  mortgage  7  per 
cent  bonds,  sold  at  a  price  to  yield  about  7.68  per  cent. 
The  proceeds  of  the  sale  of  these  bonds  will  be  used 
to  retire  floating  debt  incurred  for  construction  which 
has  been  completed  and  will  also  provide  funds  for 
additional  construction. 

The  other  issue  was  of  $1,000,000  Idaho  Power  Com- 
pany first  lien  and  general  mortgage  series  B  7  per 
cent  gold  bonds  at  a  price  yielding  7J  per  cent.  The 
funds  from  the  sale  of  these  bonds  will  be  used  for 
construction  now  under  way,  which  includes  additional 
capacity  of  10,000  kw.  and  11,5  miles  of  transmission 
lines. 

Production  and  Distribution  Problems 
Discussed  by  New  York  Association 

THE  problems  of  the  small  plant,  the  importance  of 
close  voltage  regulation  and  several  features  of  dis- 
tribution were  discussed  at  a  meeting  of  the  production' 
and  distribution  sections  of  the  Empire  State  Gas  & 
Electric  Association  in  Rochester,  N.  Y.,  Feb.  10  and 
11.  F.  A.  Dressier,  Cortland  County  Traction  Company, 
related  the  difficulties  which  are  peculiar  to  the  small 
plant.  The  necessity  for  close  regulation  of  voltage  in 
industrial  plants  was  discussed  and  illustrated  through 
examples  by  0.  W.  Bodler  of  the  Eastman  Kodak  Com- 
pany. 

An  interesting  discussion  on  electrical  department 
organization  was  entered  by  T.  H.  Yawger,  Rochester 
Gas  &  Electric  Corporation;  A.  C.  Jordan,  Elmira 
Water,  Light  &  Railway  Company;  W.  C.  Blackwood, 
New  York  &  Queens  Electric  Light  &  Power  Company 
H.  W.  Watt,  Westchester  Lighting  Company,  and  W. 


C.  Pearce,  Syracuse  Lighting  Company.  The  advan- 
tages of  aerial  power  cables  were  pointed  out  by  F.  A. 
Westbrook,  Habirshaw  Cable  Company. 

A  demonstration  of  methods  of  locating  defective 
insulators  while  in  service  was  conducted  by  E.  P. 
Peck,  Utica  Gas  &  Electric  Company. 

Other  subjects  discu.ssed  were  reverse-power  relays, 
preservative  treatment  of  cross-arms,  and  policies  re- 
garding grounding  and  parallel  operation  of  transform- 
ers, charges  for  service  connections  and  control  of  long 
commercial  circuits. 


Portland  Railway,  Light  &  Power  to  Float 
Note  Issue  Through  Employees 

THE  Portland  (Ore.)  RaiFway,  Light  &  Power  Com- 
pany has  placed  on  the  market  an  issue  of  $1,000,000 
in  8  per  cent  five-year  gold  notes  dated  March  1,  1921. 
These  notes  are  the  direct  obligation  of  the  company  and 
will  be  issued  in  denominations  of  $100,  $.500  and  $1,000, 
interest  payable  semi-annually.  The  notes  will  be  call- 
able on  any  interest  date  at  a  premium.  An  issue  of 
$2,000,000  has  been  authorized,  only  $1,000,000  of 
which  will  be  placed  on  the  market  at  this  time.  The 
money  will  be  expended  during  1921  for  improvements 
and  betterments  necessary  to  keep  pace  with  the  growth 
of  the  community.  A  feature  of  the  sale  is  that  it  will 
be  accomplished  through  the  employees  of  the  company 
instead  of  through  bond  houses  as  is  customary.  A 
special  effort  will  be  made  to  place  as  much  of  this  paper 
in  the  hands  of  the  company's  customers  as  possible. 


Further    Development    of    Southern 
Company  Hinges  on  Rate  Increase 

ERECTION  by  the  Southern  Power  Company  of  an 
eight-million-dollar  hydro-electric  plant  somewhere 
on  the  Catawba  River,  with  Mountain  Island  as  the 
probable  site,  is  said  to  be  contingent  in  large  degree  on 
the  outcome  of  the  company's  rate  case  now  pending 
before  the  Corporation  Commission  of  North  Carolina. 
This  case  is  attracting  much  public  attention  owing  to 
the  attitude  of  the  company,  which  has  been  a  great 
factor  in  the  industrial  development  of  the  state  and 
the  sister  commonwealth  of  South  Carolina.  It  is  esti- 
mated that  4,500,000  cotton-mill  spindles  in  mills  scat- 
tered through  the  Carolinas  get  their  power  from  the 
Southern  Power  system  and  that  twenty-six  cities  and 
towns  in  North  Carolina  alone  are  lighted  by  Energy 
developed  by  the  system,  while  street  cars  in  Charlotte 
and  other  cities  derive  their  power  from  the  same 
source. 

All  the  energy  that  can  be  developed  by  the  existing 
North  Carolina  plants  of  the  company  is,  it  is  said, 
either  in  actual  use  or  contracted  for,  and  an  additional 
supply  of  30,000  hp.  will  soon  be  demanded,  "if  it  is 
not  forthcoming  from  hydro-electric  sources  industrial 
companies  will  be  forced  to  erect  steam  plants,  with 
greatly  increased  production  costs  as  the  inevitable 
result. 

Ofl^cials  of  the  company  are  quoted  as  saying  that 
once  the  rate  matter  is  settled,  there  will  be  nothing  to 
hinder  the  start  of  the  projected  new  plant,  which  would 
have  a  capacity  of  60,000  kw.  and  be  completed  in  two 
years.  Without  an  increase  in  rates  enabling  the  com- 
pany to  pay  the  market  price  for  capital  officials  doubt 
the  possibility  of  going  ahead. 
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Michigan  Organizes  Utility  Information 
Committee 

THE  Michigan  Committee  on  Public  Utility  Infoi*ma- 
tion  has  been  organized  with  H.  H.  Tinkham,  an 
experienced  newspaper  man  of  Ann  Arbor,  in  active 
charge.  The  headquarters  will  be  at  Ann  Arbor.  With 
the  organization  of  this  committee  there  are  such  bodies 
actively  at  work  in  all  four  states  in  the  Great  Lakes 
Section  National  Electric  Light  Association. 

A  meeting  of  the  officers  and  committee  chairman  of 
the  Great  Lakes  Section  was  held  in  Chicago  on  Feb.  9, 
at  which  the  fonnal  organization  of  the  section  work 
was  discussed  and  plans  were  made  for  future  activities. 


supplemented,  as  here  suggested,  by  the  early  develop- 
ment of  a  large  body  of  primary  power  from  a  dam 
erected  near  Chain  Bridge." 


Atlanta  Engineers  Advocate  Law  to 
Regulate  Practice 

INDORSEMENT  has  been  given  by  the  Atlanta  (Ga.") 
Chapter  of  the  American  Association  of  Engineers  to 
a  bill  to  regulate  the  practice  of  professional  engineer- 
ing, architecture  and  land  surveying  which  it  is  intended 
to  introduce  into  the  Georgia  State  Legislature.  This 
proposed  law  is  said  to  follow  closely  one  proposed  by 
the  Engineering  Council.  Copies  have  been  sent  to  all 
members  of  national  engineering  societies  in  the  state 
with  the  request  that  each  society  appoint  two  members 
to  meet  with  the  committee  from  the  American  Associa- 
tion of  engineers  and  agree  upon  the  terms  of  the  bill. 
A  joint  committee  will  be  functioning  to  this  end  within 
sixty  days,  and  an  effort  will  be  made  to  have  the  meas- 
ure supported  in  Georgia  serve  as  a  model  for  all  the 
states.  H.  H.  White,  an  Atlanta  sales  engineer,  is 
chairman  of  the  license  law  committee  of  the  American 
Association  of  Engineers. 


Reconunenfls  Tyler  Plan  for  Great 
Falls  Development 

THE  Federal  Power  Commission  has  sent  a  com- 
munication to  the  President  of  the  Senate  and  to 
the  Speaker  of  the  House  of  Representatives  recom- 
mending that  the  work  on  the  development  of  power  at 
Great  Falls,  on  the  Potomac  River,  be  undertaken  at 
once  in  accordance  with  the  report  made  by  Major  Max 
Tyler,  Corps  of  Engineers,  U.  S.  A. 

"Our  study  of  the  situation  satisfies  us,"  says  the 
communication,  "that  all  the  power  so  developed  will 
find  a  ready  market  in  the  District  of  Columbia  and 
the  circumjacent  territory  to  which  it  can  be  trans- 
mitted without  dispi-oportionate  line  loss  or  distribution 
system  cost. 

"The  plan  for  the  development  of  hydro-electric  power 
from  the  Potomac  has  three  great  advantages :  (1 )  It 
contemplates  a  serial  development  of  which  the  several 
elements  can  be  separately  and  consecutively  under- 
taken, with  the  result  that  the  power  resources  of  the 
District  will  be  augmented  from  time  to  time  as  the 
capacity  of  the  District  for  the  absorption  of  the  power 
developed  increases;  (2)  the  suggested  conservation  of 
use  of  existing  steam  installations  for  the  production  of 
power  makes  it  highly  improbable  that  any  substantial 
loss  will  accrue  to  those  who  have  invested  in  steam 
power  plants,  and  (3)  the  serial  development  of  water 
power  will  render  unnecessary  extensive  and  costly  addi- 
tional steam  power  plant  installations,  which  would  be 
necessary  unless  existing  power  producing  facilities  are 


Standard  Insulators  IMay  Be  Used  on  220,- 
000- Volt  Lines,  Says  Frank  G.  Baum 

TRANSMISSION  at  220,000  volts  is  now  assured, 
according  to  a  statement  made  this  week  to  the 
Electrical  World  by  Frank  G.  Baum,  who  asserted 
that  he  had  now  the  solution  to  the  insulation  problem. 
Mr.  Baum,  who  is  consulting  hydro-electric  engineer 
for  the  Pacific  Gas  &  Electric  Company  and  under  whose 
supervision  the  design  of  the  Pit  River  development  is 

being  carried  out,  is 
now  in  the  East 
inspecting  most  of 
the  equipment  for 
this  project,  but 
particularly  with 
the  object  of  work- 
ing out  the  220-kv. 
insulator  manufac- 
turing details. 

With  Prof.  Harris 
•J.  Ryan  of  Leland 
Stanford  Junior 
University  he  has 
been  conducting  ex- 
periments on  insula- 
tors working  under 
a  pressure  of  220,- 
000  volts  and  over, 
and  with  proper 
shielding  of  a  type 
recently  worked 
out  experimentally 
he  has  demonstrated  that  standard  insulators  can 
be  used  at  these  higher  voltages. 

"However,  engineers  would  be  making  a  mistake,"  Mr. 
Baum  asserted,  "to  go  to  these  higher  voltages  just 
because  they  are  higher.  The  economics  of  engineer- 
ing  development   must   play   the   heaviest    part. 

"This  thought  goes  even  further.  In  the  great  hydro- 
electric development  of  the  country  that  is  coming 
engineers  must  not  be  encouraged  to  build  the  highest 
dams,  the  largest  plants,  lines  of  the  highest  voltage, 
just  because  they  are  record-breaking.  Conservatism 
and  good  economics  must  rule.  Furthermore,  engineers 
ought  to  be  honest  and  make  honest  estimates — not 
a  million-dollar  estimate  where  it  is  known  the  job 
ultimately  will  cost  two  millions.  If  the  engineers  do 
not  act  conservatively  and  honestly,  there  will  once  more 
be  hydro-electric  failures  and  loss  of  public  confidence. 
"In  the  Pit  River  development  we  are  going  to  trans- 
mit energy  at  220,000  volts,  not  because  it  is  a  record, 
but  because  it  costs  less.  At  the  lower  voltages  the 
regulation  was  poorer  and  more  circuits  were  needed. 
We  expect  to  transmit  150,000  kva.  per  circuit,  each 
circuit  having  a  cross-section   of  500,000  circ.mil." 

Another  important  problem  on  which  Mr.  Baum  is 
working  in  connection  with  this  development  is  that 
of  close  regulation  of  long  high-tension  lines.  He 
stated  that  he  is  planning  to  secure  on  the  Pit  River 
lines  practically  uniform  voltage  and  operation.  From 
the  plant  to  the  first  substation  is  200  miles,  and  from 
this  station  to  the  second  substation  is  260  miles. 
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Electrical  Sales  Associates  Organized 
in  New  England 

FOLLOWING  the  recent  "get-together"  meeting  of 
electrical  men  at  the  Boston  City  Club,  a  formal 
organization  has  been  established  under  the  name 
"Electrical  Sales  Associates  of  New  England,"  planned 
to  work  along  co-operative  lines,  including  the  leading 
branches  of  the  industry  leagued  together  for  the 
upbuilding  of  trade  and  advancement  of  mutual 
interests.  William  Gould,  77  Franklin  Street,  Boston, 
was  elected  chairman ;  M.  R.  Griffeth,  84  State  Street, 
Boston,  treasurer,  and  Frank  J.  Allen,  10  High  Street, 
Boston,  .secretary.  This  action  crystallizes  the  estab- 
lishment of  the  New  England  electrical  league  into  a 
permanent  organization,  the  plan  having  been  launched 
in  a  broad  way  at  the  meeting  above  mentioned.  Annual 
dues  have  been  set  at  $5  per  member.  The  single 
purpose  of  the  organization.  Secretary  Allen  informs  the 
Electrical  World,  is  the  "100  per  cent  electrification 
of  New  England." 

The  work  of  the  associates  will  be  conducted  lai'gely 
through  committees,  whose  activities  will  embrace 
monthly  sales  effort,  advertising,  data  supply,  con- 
ferences and  adjustments,  each  committee  representing 
the  central  station,  jobber,  manufacturer  and  contractor. 
Four  members  per  committee  have  been  appointed.  The 
membership  and  work  to  be  covered  by  each  are  as 
follows : 

MonthUj  Sales  Effort  Committee. — Frank  J.  Allen, 
chairman;  H.  W.  Porter,  J.  E.  Livor  and  D.  E.  Robin- 
son. The  duties  of  this  committee  are  to  make  recom- 
mendations to  the  four  branches  of  the  industry 
regarding  monthly  sales  efforts,  making  the  number  of 
recommendations  large  enough  to  enable  local  central 
stations  and  contractors  to  make  their  choice  as  to 
appliances  upon  which  to  concentrate.  Information  will 
be  given  to  manufacturers  and  jobbers,  who  will  back 
up  the  central  stations  and  contractors  with  advertise- 
ments and  displays,  together  with  demonstrators,  if 
required. 

Advertising  Committee. — W.  F.  Abely,  chairman; 
R.  E.  Holden,  D.  C.  Gidley  and  Harry  Cole.  The  com- 
mittee will  supply  central  stations  and  contractors  with 
suggestions  on  the  advertising  for  newspapers,  show- 
rooms and  windows  that  will  tie  in  with  the  article  to 
be  featured  in  each  month's  sales.  It  is  believed  that 
this  will  save  a  large  amount  of  waste  of  advertising 
material  and  insure  contractors  and  central-station  men 
advertising  helps  as  needed. 

Data  Committee. — Charles  B.  Burleigh,  chairman; 
V.  M.  F.  Tallman,  George  H.  Wahn  and  George  B. 
Quinby.  Data  will  be  furnished  by  this  committee  as 
to  prospective  business,  service  of  appliances  and  result- 
ant household  and  commercial  economies,  revenue  and 
merchandising  profit,  suggestions  for  sales  and  account- 
ing figures  on  successful  sales  elsewhere,  the  committee 
to  consider  itself  a  general  information  bureau.  Figures 
"vill  also  be  sought  from  contractors  and  central  stations 
as  to  past  year's  sales,  taking  these  as  a  basis  upon 
which  to  strive  to  attain  a  minimum  increase  of  25 
per  cent  in  1921.  These  figures  are  to  be  sent  out  by  the 
data  committee  every  three  months. 

Conference  Committee. — Fred  H.  Smith,  chairman; 
H.  M.  Savage,  S.  B.  Condit  and  J.  E.  Wilson.  This  com- 
mittee is  to  keep  itself  and  the  associates  informed 
as  to  activities  of  other  associations  in  the  electrical 
industry  and  to  make  plans  to  have  a  representative 


attend  meetings  and  bring  about  a  better  feeling 
between  the  four  branches  of  the  industi-y  by  citing 
profitable  results  obtained  in  communities  where  there 
has  been  practical  co-operation. 

Adjustment  Committee. — A.  J.  Hi.xon,  chairman; 
F.  S.  Hardy,  F.  L.  Ball  and  W.  S.  Davis.  This  com- 
mittee will  take  care  of  interbranch  complaints  and 
criticisms,  suggesting  means  for  removing  difficulties 
and  offerirg  constructive  aavice. 

The  organization  committee,  whose  work  led  to  the 
formation  of  the  permanent  body,  consisted  of  George 
H.  Cox,  chairman;  C.  W.  Halstead,  Almon  Foster  and 
J.  P.  Coghlin.  

Private  Initiative  Not  Discouraged  in 
Superpower  Program 

THE  relation  of  the  superpower  plan  to  the  old  pro- 
gram, the  rate  of  replacement  of  old  units  with 
new.  the  incentives  that  may  induce  interconnection  of 
existing  systems,  and  above  all  the  means  of  safeguard- 
ing public  interest  without  discouraging  private  initia- 
tive, are,  it  was  brought  out  at  the  meeting  of  the  advi- 
sory board  on  Feb.  18  with  John  Barton  Payne,  Secre- 
tary of  the  Interior,  the  broad  subjects  into  which  the 
work  of  the  advisory  board  of  the  Superpower  Survey  is 
divided.  This  was  the  third  session  of  the  advisory 
board  devoted  to  the  discussion  of  the  corporate  and 
financial  structure  necessary  to  put  the  engineering 
project  into  effect.  It  is  the  intention  of  the  advisory 
board  to  draw  up  a  plan  complete  in  its  legal  and  finan- 
cial details  and  in  its  corporate  and  intercorporate  rela- 
tions. Dr.  George  Otis  Smith,  the  Director  of  the 
United  States  Geological  Sui-vey,  under  whose  direction 
the  Superpower  Survey  is  being  conducted,  comments  as 
follows  on  the  progress  of  the  work : 

"Less  than  two-thirds  of  the  time  allotted  to  the 
superpower  investigation  has  passed,  yet  the  engineer- 
ing data  have  been  received  in  such  completeness  that 
tentative  conclusions  on  some  of  the  phases  of  the 
problem  already  are  apparent.  I  am  confident  that  the 
engineering  report  will  be  submitted  on  June  30  ready 
for  publication. 

"While  no  preliminary  report  is  planned  in  advance 
of  the  complete  report,  there  is  no  desire  to  withhold 
from  the  engineering  public  any  facts  of  interest  so  far 
as  they  are  determined.  As  Mr.  Murray  has  stated, 
some  of  the  conclusions  tentatively  arrived  at  thus  far  in 
the  investigation  are  the  ratio  of  both  operating  and 
production  costs  in  large  and  small  power  units,  the 
measure  of  fuel  saving  possible  in  central-station  opera- 
tion and  the  relative  operating  economy  of  the  electric 
as  compared  with  the  steam  locomotive.  He  also  has 
commented  upon  the  density  of  traffic  as  the  determin- 
ing factor  in  the  economics  of  railroad  electrification, 
stating  that  approximately  only  6,000  miles  of  the 
36,000  miles  in  the  region  under  study  have  at  present  a 
sufficient  density  to  warrant  electrification. 

"Mr.  Flood,  the  engineer-secretary  of  the  Superpower 
staff,  has  cited  statistics  showing  the  growing  demand 
for  electric  power  in  industry,  the  machine  power  per 
industrial  worker  in  the  United  States  having  reached 
3^  hp.,  and  has  estimated  an  increase  in  the  total  power 
load  of  manufacturing  industry  in  the  superpower  zone 
during  the  next  decade  from  the  present  figure  of  less 
than  12,500,000,000  kw.-hr.  to  19,000,000,000  kw.-hr. 
Expressed  in  coal  saving,  had  the  Superpower  system 
of  interconnected  central  stations  been  in  operation  last 
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year  the  economies  over  the  present  system  of  isolated 
plants,  central  stations,  small  as  well  as  large,  and 
steam  locomotives  would  have  effected  a  saving  of 
30,000,000  tons  of  steam  coal,  and  by  1930  the  Super- 
power system  should  require  annually  53,000,000  tons 
less  than  the  continuation  of  the  present  system. 

"An  important  part  of  the  engineering  report  will  be 
a  chronological  statement  of  the  Superpower  program, 
setting  forth  the  location  of  stations  and  transmission 
lines  in  the  order  of  their  requirement  to  supplement 
existing  units.  In  both  its  engineering  and  financial 
aspects  the  Superpower  undertaking  can  well  be  pic- 
tured as  like  the  erection  of  a  great  railroad  bridge 
replacing  a  smaller  structure  inadequate  to  carry  the 
ever-increasing  load.  The  plans  of  the  new  structure 
must  be  complete  to  the  last  detail  and  on  a  scale  that 
fully  provides  for  the  future,  but  they  must  be  executed 
with  scrupulous  attention  to  the  one  essential  require- 
ment of  the  present — there  must  be  no  interruption  to 
traffic.  The  Superpower  plan  will  be  a  constructive 
program  with  no  destruction  of  present  values  nor 
tearing  down  before  building  up. 

"Not  less  important  than  these  engineering  results 
already  attained  is  the  progress  being  made  in  the  study 
of  the  economic,  financial,  social  and  legal  phases  of  the 
Superpower  system." 


Supplementary  Course  on  Public  Utility 
Regulation  for  Yale  Law  School 

NATHANIEL  T.  GUERNSEY,  head  of  the  law 
department  of  the  American  Telephone  &  Tele- 
graph Company,  New  York,  has  accepted  the  invitation 
of  the  Yale  University  School  of  Law  to  deliver  a  series 
of  lectures  upon  "Public  Utility  Regulation"  at  the 
school,  supplementing  the  existing  coui-ses  in  public 
utilities  legal  affairs.  From  five  to  ten  lectures  will 
probably  be  given,  and  it  is  expected  that  by  this  means 
the  student  will  gain  the  benefit  of  much  broad  practical 
experience  in  a  field  where  there  is  a  decided  lack  of 
properly  trained  lawyers.  In  commenting  upon  the 
announcement  to  a  representative  of  the  Electrical 
World,  Dean  Swan  emphasized  the  importance  of 
adequate  functioning  on  the  part  of  public  utilities  in 
view  of  their  great  investment  and  essential  relations  to 
the  nation's  political,  commercial  and  social  machinery. 
"The  regulation  of  these  utilities,"  he  said,  "has  hardly 
passed  beyond  the  experimental  stage,  and  to  be 
permanent  it  must  be  based  upon  a  proper  balancing  of 
the  interests  of  the  portion  of  the  public  using  the 
service  and  that  portion  which  has  made  the  investment 
necessary  to  it.  In  this  work  the  coming  generation  of 
lawyers  must  play  a  very  important  part." 


Candidates  for  Presidency  of  A.  I.  E.  E. 


WILLIAM  MC  CLELLAN 


DR.  WILLIAM 
McCLELLAN  is  a 
consulting  engi- 
neer  with  headquarters 
at  Philadelphia,  Pa. 
For  the  past  two  years 
he  held  the  position  of 
vice-president  of  the 
Cleveland  (Ohio)  Elec- 
tric Illuminating  Com- 
pany. Previous  to  that 
he  was  for  three  years 
dean  of  the  Wharton 
School  of  Finance  and 
Commerce  of  the  Uni- 
versity of  Pennsylvania 
and  a  member  of  the 
firm  of  McCIellan  & 
Campion,  consulting  en- 
gineers with  offices  in 
New  York  and  Phila- 
delphia. Dr.  McCIel- 
lan was  graduated  from  the  University  of  Pennsyl- 
vania in  1900  and  in  1903  received  the  degree  of  Pd.D. 
For  a  time  he  was  engineer  in  charge  of  construction 
of  the  Philadelphia  Rapid  Transit  Company.  In  1905 
he  was  made  supervising  engineer  for  Westinghouse, 
Church,  Kerr  &  Company  on  the  Erie  Railroad  electri- 
fication and  in  1907  became  a  member  of  the  firm  of 
McCIellan  &  Campion.  In  1911  he  was  appointed  elec- 
trical engineer  and  chief  of  the  division  of  light,  heat 
and  power  of  the  New  York  Public  Ser\'ice  Commission, 
Second  District.  In  1914  he  was  retained  by  the  First 
District  in  the  valuation  of  the  New  York  Telephone 
Company's  property,  and  he  has  served  other  large 
utility  companies  on  rate  matters  and  executive  prob- 
lems. Dr.  McCIellan  joined  the  A.  I.  E.  E.  in  1902  and 
was  elected  a  fellow  in  1912.  He  has  served  as  manager 
and  vice-president  and  as  chairman  of  important 
committees.  He  has  fostered  the  idea  of  co-ordinating 
the  work  of  engineering  societies  on  national  problems. 


C.    S.   RUFFNER 


CS.  RUFFNER  is 
•  vice-president  and 
director  of  the  North 
American  Company 
with  headquarters  in 
New  York  City.  Be- 
foi'e  coming-  to  New 
York  in  1918  Mr.  Ruff- 
ner  was  vice-president 
and  general  manager  of 
the  Union  Electric 
Light  &  Power  Com- 
pany of  St.  Louis,  Mo., 
and  president  of  the 
American  Light  & 
Power  Company,  St. 
Charles,  Mo.,  the  Com- 
mercial Telephone  Com- 
pany and  the  Arrow 
Engineering  Company, 
all  of  which  are  North 
American  subsidiaries. 
Mr.  Ruffner  was  born  in  Chicago  in  1880.  In  1900  he 
was  graduated  from  the  University  of  Missouri  with 
the  degree  of  bachelor  of  science  in  electrical  engineer- 
ing. He  started  in  engineering  with  the  Telluride 
Power  Company  and  Central  Colorado  Power  Company 
and  has  enjoyed  an  unusual  experience  in  large  power 
transmission  work.  Since  1911  he  has  been  associated 
in  an  executive-engineering  capacity  with  subsidiaries 
of  the  North  American  Company.  To  Mr.  Ruffner  is 
due  the  credit  for  the  design  and  erection  of  the  60,000- 
kw.  substation  at  the  St.  Louis  end  of  the  110,000-volt 
transmission  line  from  the  Keokuk  hydro-electric  devel- 
opment. In  1916  Mr.  Ruffner  was  appointed  an  as- 
sociate member  of  the  Naval  Consulting  Board.  He 
joined  the  A.  I.  E.  E.  in  1902  and  was  elected  a  fellow 
in  1912.  He  has  served  as  manager  of  the  Institute 
and  vice-president  and  has  been  appointed  chairman  of 
the  committee  on  economics  of  electric  service  and 
other  technical  committees. 


Nomination    baUots   must   reach   secretary    A.  I.   E.  E.,    33   West  Thirty-ninth   Street.  New    YorI«.   before  March    1. 
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Details  of  the  Southern  California  Edison's 
Six-Year  Expansion  Program 

DECLARING  that  public  convenience  and  necessity 
require  the  construction  of  certain  reservoirs,  con- 
duits and  power  plants  on  the  San  Joaquin  River  and  its 
tributary,  Big  Creek,  in  Fresno  County,  the  California 
Railroad  Commission  has  issued  to  the  Southern  Cali- 
fornia Edison  Company  a  certificate  under  which  it  may 
proceed  with  its  construction  program  calling  for  the 
expenditure  of  approximately  $48,000,000  in  the  next 
six  years.  The  completion  of  this  work  will  add  to  the 
hydro-electric  generating  system  of  the  company  a 
capacity  of  316.000  kw.  and  an  annual  output  of  1,500,- 
000,000  kw.-hr. 

The  principal  items  of  construction  included  in  the 
proposed  development  are  as  follows:  (1)  Florence 
Lake  Reservoir  of  43,000  acre-feet  capacity,  at  the  head- 
waters of  Sap  Joaquin  River;  (2)  tunnel,  11  miles  in 
length,  connecting  Floi-ence  Lake  with  Huntington 
Lake;  (3)  conduit  from  Huntington  Lake  to  Shaver 
Lake;  (4)  a  new  hydro-electric  generating  station  known 
as  power  house  No.  1-a,  above  Shaver  Lake;  (5)  Shaver 
Lake  Reservoir  of  138,000  acre-feet  capacity  on  Steven- 
son Creek;  (6)  conduit  from  Shaver  Lake  Reservoir  to 
a  generating  station  to  be  known  as  power  house 
No.  2-a;  (7)  a  new  hydro-electric  generating  station  to 
be  known  as  power  house  No.  2-a  on  Big  Creek;  (8)  a 
third  generating  unit  in  present  power  house  No.  1 
on  Big  Creek;  (9)  enlargement  of  hydro-electric 
generating  station  known  as  power  house  No.  8. 


given  proper  publicity  in  foreign  countries,  it  would 
remove  one  of  the  greatest  difficulties  under  which 
American  manufacturers  are  now  laboring  in  developing 
export  trade. 

The   proposed   work   will   be   carried   out    under   the 
Engineering  Standards  Committee. 


To  Unify  Insulated- Wire  Specifications 

A  CONFERENCE  on  the  standardization  of  insulated 
wires  and  cables  was  held  in  New  York  Feb.  2  at 
the  call  of  the  American  Engineering  Standards  Com- 
mittee and  was  attended  by  representatives  of  fourteen 
national  organizations.  After  a  thorough  discussion  it 
was  unanimously  decided  that  "the  unification  of  specifi- 
cations for  wires  and  cables  for  other  than  telephone 
and  telegraph  use  should  be  undertaken  under  one 
general  plan,  covering  substantially  all  the  more  impor- 
tant uses."  It  was  agreed  that  work  on  the  following 
subjects  should  be  included:  Conductors — quality, 
stranding,  sizes;  rubber  insulation,  varnished-cloth 
insulation,  impregnated-paper  insulation,  magnet  wire, 
including  enamel,  cotton,  and  silk  insulation ;  fibrous 
coverings,  including  asbestos;  sheaths,  armor,  and 
standard  make-ups. 

Nearly  a  dozen  organizations  now  have  important 
publications  on  the  subject,  and  it  was  agreed  that  the 
proposed  work  should  be  a  unification  of  the  specifica- 
tions and  standards  already  in  existence,  rather  than  an 
attempt  to  formulate  entirely  new  standards  except  in 
fields  not  already  covered. 

It  was  the  consensus  of  opinion  that,  in  order  to  pro- 
mote export  trade,  it  would  be  desirable  to  have  all  the 
American  wire  and  cable  standards  assembled  in  a  single 
book.  This  form  of  publication,  while  giving  due  credit 
to  the  participating  organizations,  would  appear  to 
foreign  wire  and  cable  purchasers  as  a  complete  book  of 
American  standards  rather  than  as  the  standards  of 
societies  comparatively  unknown  abroad.  This  has  been 
done  in  a  very  thorough  way  by  the  Germans  and  to  a 
considerable  extent  by  the  British,  thus  placing 
Americans  at  a  decided  disadvantage  in  foreign  trade. 
It  was  agreed  that  if  such  a  book  wei'e  prepared  and 


Wisconsin  Association  Will  Discuss 
Rate  Factors 

THE  thirteenth  annual  convention  of  the  Wisconsin 
Electrical  Association  will  be  held  at  the  Hotel 
Ffister  in  Milwaukee  on  Wednesday  and  Thursday, 
March  23  and  24.  An  inspection  trip  to  the  Lakeside 
plant  of  the  Milwaukee  Electric  Railway  &  Light  Com- 
pany is  arranged  for  March  23,  a  special  train  leaving 
Broadway  and  Mason  Streets  at  9  a.m.  The  plant  is 
the  new  powdered  fuel  installation  put  into  sei^vice  in 
December  last  and  is  of  especial  interest  because  of 
the  use  of  that  form  of  fuel.  The  first  convention 
session,  which  is  a  joint  meeting  with  the  Wisconsin 
Gas  Association,  takes  place  Wednesday  afternoon.  The 
following  program  will  be  presented  on  Wednesday 
afternoon  and  Thursday: 

Wednesday  Afternoon,  March  23 

"Safety,"  by  Charles  B.  Scott,  N.  E.  L.  A.  national  safety 
committee;  "Public  Utility  Associations,"  by  P.  V.  Prather, 
secretary  Great  Lakes  Geographical  Division,  N.  E.  L.  A.; 
"The  Work  of  the  Wisconsin  Public  Utilities  Bureau,"  by 
Frantz  Herwig,  director;  reports  of  standing  committees — 
Rural-line  extension,  G.  C.  Neff,  chairman;  steam-road 
crossing,  F.  W.  Walker,  chairman;  street-railway  and  inter- 
urban,  B.  W.  Arnold,  chairman;  legislative,  Harold  L. 
Geisse,  chairman;  safety  code  advisory,  A.  J.  Goedjen, 
chairman. 

Thursday,  March  24,  9:30  a.m. 

"Induction  regulators,"  by  Frank  Hershey,  General  Elec- 
tric Company;  "Electrical  Merchandising,"  by  C.  E.  Michel, 
sales  manager  Union  Electric  Light  &  Power  Company,  St. 
Louis;  symposium  on  one-man-car  operation,  B.  W.  Arnold, 
H.  A.  Mullett,  R.  M.  Howard,  Dudley  Montgomery  and 
C.  R.  Phenicie;  "Street-Railway  Rate  Schedules,"  by  W.  H. 
Sawyer  of  the  American  Electric  Railway  Association; 
"Power  Factor — Methods  of  Correction,  Measurement  and 
Application  to  Rates,"  by  F.  A.  Coffin,  sales  manager  Mil- 
waukee Electric  Railway  &  Light  Company;  "Customer's 
Demand  as  a  Factor  in  Rate  Making,"  by  L.  B.  Andrus, 
American  Public  Utilities  Company. 

A  joint  convention  banquet  will  be  held  on  Wednesday, 
March  23,  at  7  p.m.,  when  the  toastmaster  will  be 
N.  J.  Whelan  and  the  speaker  Edgar  A.  Guest. 


New  Units  for  Pennsylvania  Water  & 
Power  Await  Lower  Prices 

UNTIL  such  time  as  advantage  can  be  taken  of  lower 
general  construction  costs  the  Pennsylvania  Water 
&  Power  Company,  according  to  its  annual  report  for 
1920,  will  defer  major  additions  to  the  equipment  of  its 
plant.  This  action  is  taken  in  spite  of  the  fact  that  the 
market  for  hydro-electric  power  has  been  for  some  time 
greatly  in  excess  of  the  amount  of  energy  obtainable  for 
the  company's  development  on  the  Susquehanna.  Foun- 
dations are  in  place  for  two  additional  units  the  output 
of  which  could  readily  be  absorbed  at  the  present  time. 
There  are  other  construction  improvements  which 
have  been  studied  out  and  planned  in  part  during  the 
past  few  years  which  will  also  serve  to  increase  the 
output  of  the  system. 
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L.  W.  Wallace  Electetl  Federation 
Secretary 

ANNOUNCEMENT  was  made  at  the  meeting  on 
L  Monday  of  this  week  at  Syracuse,  N.  Y.,  of  the 
executive  committee  of  the  American  Engineering 
Council  of  the  Federated  American  Engineering 
Societies  that  Lawrence  Wilkinson  Wallace,  consulting 
industrial  engineer  of  Baltimore,  had  been  elected 
seretary  of  the  council.  At  the  same  meeting  Herbert 
Hoover,  chairman  of  the  federation,  spoke  of  the  coun- 
cil's plan  to  investigate  waste  in  industry. 

"The  whole  basis  of  national  progress,  of  an  in- 
creased standard  of  living,  of  better  human  relations, 
indeed,  of  the  ad- 
vancement of  civil- 
ization," said  Mr. 
Hoover,  "depends 
upon  continuous 
improve  ment  in 
productivity.  While 
we  assume  that 
great  advances  in 
living  standards 
are  brought  about 
by  new  and  basic 
invention,  yet  in 
fact  even  a  greater 
field  of  increasing 
standards  lies  in 
the  steady  elimina- 
tion of  wastes.  The 
primary  duty  of 
organized  society  is 
to  enlarge  the  lives 
and  increase  the  standards  of  living  of  all  the  people — 
not  of  any  special  class  whatever.  We  are  therefore 
proposing  to  make  a  preliminary  examination  of  the 
volume  of  waste  in  certain  industries,  the  proportion 
of  fault  that  lies  in  each  field." 

The  largest  area  of  waste,  according  to  Mr.  Hoover, 
lies  in  the  long  periods  of  slack  production  and  non- 
employment  due  to  the  ebb  and  flow  of  economic  tides 
between  booms  and  slumps.  Another  variety  of  inter- 
mittent employment,  and  thus  great  waste,  lies  in  cer- 
tain industries  now  operating  upon  an  unnecessarily 
wide  seasonal  fluctuation,  as,  for  instance,  the  bitumi- 
nous coal  industi-y.  The  second  largest  area  of  waste 
in  productivity,  the  speaker  stated,  is  the  eternal  labor 
friction,  strikes  and  lockouts.  He  was  of  the  opinion 
that  the  whole  employment  relationship  will  yet  have 
to  be  reorganized  to  find  its  solution.  Mr.  Hoover  sees 
great  promise  in  this  field  during  the  past  two  years. 
Yet  another  variety  of  loss,  it  was  stated,  lies  in  the 
unnecessarily  faulty  distribution  of  labor  supply  due 
to  seasonal  and  shifting  demands.  An  adequate  na- 
tional employment  service  was  suggested  as  the  first 
need  in  bringing  about  reduction  of  these  wastes. 

Probably  the  next  largest  fraction  of  waste  in  pro- 
ductivity, Mr.  Hoover  pointed  out,  lies  in  a  too  high 
degree  of  individualism  in  certain  basic  products  and 
tools.  In  other  words,  a  standardization  of  certain 
national  utensils  makes  for  economy  in  distribution, 
in  operation  and  in  repairs.  By  this  he  did  not  mean 
that  individuality  should  be  stamped  out  of  manufac- 
ture or  invention  or  decoration ;  he  meant  that  basic 
sizes  should  be  given  to  common  and  every-day  things. 


L.  W.  WALLACE 

Newly  elected  secretary  of 
federation 

i 

Another  type  of  waste  was  said  to  lie  in  the  failure  to 
advance  industrial  equipment.  The  Superpower  Board, 
it  was  declared,  will  demonstrate  the  saving  of  25,000,- 
000  tons  to  50,000,000  tons  of  coal  annually  by  the 
electrification  of  the  Eastern  power  supply. 

"Nor  do  we  believe  it  is  necessary,"  said  Mr.  Hoover 
in  conclusion,  "to  eff'ect  these  things  by  the  govern- 
ment. The  spirit  of  co-operation  that  has  been  growing 
in  our  country  during  the  last  thirty  years  has  already 
solved  many  things;  it  has  standardized  some  things 
and  is  ripe  for  initiative  toward  co-operation  of  a  wide- 
spread character. 

Mr.  Wallace,  the  newly  appointed  secretary,  was  born 
in  Austin,  Tex.,  Aug.  5,  1881,  and  was  graduated  from 
the  Agricultural  and  Mechanical  College  of  Texas  in 
1903  in  mechanical  engineering,  and  from  Purdue 
in  1912  he  received  the  degree  of  M.  E.  The  years  1903 
to  1906  were  spent  in  special  apprenticeship  with  the 
Santa  Fe  Railroad.  Then  he  joined  the  Purdue  faculty, 
becoming  head  of  the  department  of  railway  and  indus- 
trial management.  Since  that  time  he  has  been  engaged 
in  research  and  consulting  work  in  railway  mechanical 
engineering  and  factory  management.  At  one  time  he 
was  assistant  general  manager  in  charge  of  production 
for  the  Diamond  Chrome  &  Manufacturing  Company, 
Indianapolis.  Mr.  Wallace  is  now  serving  his  third  term 
as  president  of  the  Society  of  Industrial  Engineers. 
He  is  a  past-president  of  the  Indiana  Engineering 
Society,  a  member  of  the  International  Railway  Fuel 
Association,  Western  Railway  Club,  Master  Car  Build- 
ers' Association,  Academy  of  Political  and  Social 
Science  and  Western  Efficiency  Society.  He  is  vice- 
chairman  of  the  federation's  committee  on  the  elimi- 
nation  of   industrial  waste. 


Extensive  Development  Hangs  on  West 
Virginia  Water-Power  Legislation 

THAT  the  West  Penn  Power  Company  will  resume 
the  development  of  Cheat  River  started  by  the  Kuhn 
interests  in  1916  but  abandoned  is  vouched  for  by  C.  P. 
Billings,  manager  of  the  Wheeling  Traction  Company, 
a  subsidiary  of  the  West  Penn  Power  Company,  pro- 
vided that  the  present  restrictions  upon  the  water-power 
development  of  West  '"'irginia  are  removed  by  the 
State  Legislature.  A  bill  has  been  introduced  in  both 
branches  of  the  Legislature  which  would  amend 
materially  the  existing  water-power  statute  in  accord- 
ance with  the  recommendation  of  Governor  Cornwell  in 
his  biennial  message  to  the  Legislature.  This  bill,  it 
is  believed,  will,  if  passed,  safeguard  the  interests  of 
the  public  and  of  the  state  and  at  the  same  time  yield 
a  large  revenue  through  royalties  from  water-power 
development.  One  of  the  important  provisions  of  the 
measure  pending  before  the  Legislature,  as  pointed  out 
by  Mr.  Billings,  is  that  relating  to  the  payment  of  large 
royalties  to  the  state  which  will  accrue  in  direct  propor- 
tion to  the  amount  of  development.  Another  important 
pi'ovision  of  the  pending  bill  is  one  that  would  require 
the  operating  company  to  meet  the  demands  for  elec- 
trical energy  in  West  Virginia  before  any  power  gen- 
erated from  water  could  be  transported  from  the  state. 
Authentic  information  is  to  the  effect  that  the  West 
Penn  Power  Company,  in  connection  with  its  proposal  to 
continue  water-power  development  on  Cheat  River,  will 
expend  in  the  neighborhood  of  $15,000,000  for  the  con- 
struction of  dams  and  power  plants. 
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Alexaiidorsoii  Urges  Inleriialional  Service 
for  Radio  Engineers 

EF.  W.  ALEXANUEUSON,  chief  engineer  of  the 
•  Radio  Corporation  of  America  and  newly  elected 
president  of  the  Institute  of  Radio  Engineers,  in  his 
inaugural  message  to  the  membership  in  New  York 
City  recently,  called  attention  to  the  international  scope 
of  the  institute  and  to  the  important  service  which 
it  can  render  in  the  allotment  of  wave  lengths  to  the 
various  nations  for  international  use.  Unfortunately 
Mr.  Alexanderson,  who  had  been  called  to  Europe,  was 
unable  to  be  present.  His  message  was  read  by  George 
Clark,  w-ho  took  advantage  of  the  opportunity  to  pay 
tribute  to  the  character  of  Mr.  Alexanderson  as  a  man 
and  as  an  engineer. 

The  meeting  was  presided  over  by  Fulton  Cutting, 
president  of  Cutting  &  Washington,  newly  elected  vice- 
president  of  the  institute.  Mr.  Cutting  also  read  a 
paper  on  "Some  Considerations  of  Efficiency  in  Radio 
P'ngineering."  He  showed  that  radio  transmission, 
although  low  in  energy  efficiency,  might  be  highly  effec- 
tive. The  low  energy  efficiency  of  the  various  elements, 
however,  offers  an  attractive  field  for  development. 
Dr.  A.  N.  Goldsmith,  entering  upon  another  term  as 
secretary  of  the  institute,  amplified  the  remarks  of 
Mr.  Cutting.  John  V.  L.  Hogan,  retiring  president, 
also  spoke  on  this  theme. 


Director  Smith  Answers  National  Coal 
Association  Superpower  Slander 

AS  A  RESULT  of  statements  published  by  the  Coal 
L  Review,  the  official  publication  of  the  National  Coal 
Association,  Dr.  George  Otis  Smith,  the  director  of  the 
United  States  Geological  Survey,  felt  called  upon  to 
explain  to  a  Senate  committee  that  there  is  nothing 
sinister  about  the  Superpower  Survey  which  is  being 
made  in  the  Boston-Washington  area.  One  of  the  state- 
ments published  by  the  Cool  Review  is  as  follows: 

"The  big  electrical  utilities  of  the  East  are  prepar- 
ing to  invade  the  coal  producers'  market  to  the  extent 
of  30,000,000  tons  a  year,  through  the  so-called  super- 
power project.  This  mammoth  project  is  being  for- 
warded under  the  guise  of  conserving  coal." 

After  quoting  this  and  other  extracts  from  the  article 
Dr.  Smith  told  the  committee,  which  is  considering  the 
advisability  of  imposing  certain  federal  regulations 
upon  the  coal  industry,  that  the  Coal  Review  was  right 
in  saying  the  superpower  survey  is  being  conducted 
under  the  "guise"  of  conserving  coal.  "That  is  the 
actual  purpose  of  the  investigation,"  said  Dr.  Smith, 
"and  it  seems  to  me  that  when  private  business  intro-. 
duces  the  question  of  the  motive  of  a  government 
bui'eau  simply  because  Congress  authorized  the  receipt 
of  certain  money  from  certain  people  it  is  an  extraor- 
dinary proposition.  These  people  are  contributing — I 
do  not  know  in  what  amounts  and  I  do  not  care.  The 
people  who  are  supporting  the  Superpower  Survey  are 
the  railroads,  which  are  to  be  the  consumers  of  power 
if  we  have  electrification  of  the  railroads;  the  public 
utilities,  which  are  producers  of  power,  and  the  elec- 
trical machinery  people.  Every  one  of  those  interests 
is  parallel  and  is  going  in  the  same  direction  as  the 
public's  interest.  If  the  public  utilities  can  get  power 
cheaper  the  state  regulations  provide  that  they  must 
sell  it  cheaper. 


"There  is  nothing  that  would  be  a  greater  calamity 
to  this  country  than  for  the  government  to  operate  any 
business  even  one-half  the  size  of  the  bituminous-coal 
industry.  It  is  my  unqualified  opinion  that  govern- 
ment operation  would  be  a  disaster  because  it  would 
increase  the  cost  of  coal.  It  would  make  for  a  very 
high  cost,  and  the  public  would  have  to  meet  it  both  as 
consumers  and  as  taxpayers.  There  should  be  some 
control  of  the  industry.  That  regulation  is  absolutely 
necessary  unless  we  are  going  to  be  controlled  by  the 
industry  itself." 

Hydraulic  and  Steam  Relay  Topics 
Presented  to  Boston  Engineers 

ABOUT  400  engineers  met  at  the  Boston  City  Club  on 
L  Feb.  7  to  listen  to  addresses  by  W.  M.  White, 
hydraulic  engineer  Allis-Chalmers  Manufacturing  Com- 
pany, Milwaukee,  and  E.  B.  Powell,  consulting  engineer 
with  Stone  &  Webster,  Inc.  Their  respective  subjects 
were  "Recent  Waterwheel  Developments  and  Settings" 
and  "The  Design  of  the  Steam  Power  Station  for 
Hydraulic  Relay."  Members  and  guests  of  the  Boston 
Sections  of  the  A.  I.  E.  E.  and  the  A.  S.  M.  E.  and  of 
the  Boston  Society  of  Civil  Engineers  participated  in  a 
banquet  which  closed  the  series  of  joint  meetings  held 
within  the  last  few  months  by  the  three  organizations. 
Emphasis  was  laid  by  the  speakers  upon  the  attainment 
of  efficiency  in  the  utilization  of  interconnected  plants, 
recent  improvements  in  settings  and  economic  analyses 
of  relay-plant  design  to  fit  classified  conditions.  Prof. 
C.  M.  Allen  of  the  Worcester  (Mass.)  Polytechnic  Insti- 
tute and  R.  J.  S.  Pigott  of  the  Crosby  Steam  Gauge  & 
Valve  Company,  Boston,  also  spoke  briefly  upon  plant 
efficiency.  Elmer  Smith,  General  Electric  Company, 
Boston,  chairman  of  the  Boston  Section,  A.  S.  M.  E., 
presided. 


Importance  of  Utility  Credit  in  Relieving 
Housing  Shortage 

PUBLIC  utilities  will  require  $852,500,000  to  equip 
properly  the  1,250,000  houses  and  apartments  which 
this  country  now  needs,  Philip  H.  Gadsden,  vice-presi- 
dent of  the  United  Gas  Improvement  Company  of  Phila- 
delphia, declared  last  week  before  the  housing  conference 
of  the  Chamber  of  Commerce  of  the  United  States. 

"This  is  an  astounding  total  to  contemplate,"  said 
Mr.  Gadsden,  "even  in  a  field  of  industry  which  has  good 
credit.  Unfortunately,  the  public  utilities  field  is  not 
blessed  today  with  good  credit,  hence  this  problem 
becomes  doubly  difficult  for  the  operators  who  must 
furnish  public  service  to  the  people  when  these  houses 
finally  are  built. 

"There  is  no  hope  on  earth  of  ever  getting  these 
needed  extensions  if  the  credit  of  public  utilities  is  not 
restored.  The  shortest  step  toward  restoration  of 
credit  is  for  regulatory  bodies  to  permit  public  utilities 
to  earn  such  a  return  on  their  investments  as  will  attract 
new  capital  into  the  public  utility  securities  field.  Regu- 
latory bodies  must  recognize  the  fact  that  many  public 
utilities  were  carried  to  the  brink  of  disaster  by  enor- 
mous costs  during  the  war  and  that  investment  in  their 
securities  practically  closed  because  of  uncertainty  of 
returns.  If  these  facts  are  not  recognized  and  rates 
regulated  accordingly,  needed  extensions  cannot  be 
made. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen 
ings  throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Central-Station  Service  for  Munson 
Steamship  Building. —  A  twenty-five- 
story  office  building  is  being  erected  on 
Wall  Street,  New  York  City,  by  the 
Munson  Steamship  Company,  which 
operates  a  passenger  service  to  South 
American  ports.  It  was  at  first  pro- 
posed to  install  a  private  electric 
plant,  but  careful  estimates  showed 
that  about  25  per  cent  of  the  $55,500  a 
year  that  such  a  plant  would  have 
required  for  operating  expenses  could 
be  saved  by  contracting  with  the  New 
York  Edison  Company,  without  taking 
into  consideration  the  large  area  of 
basement  space  thus  released  for  other 
purposes. 

Wireless  in  the  Jungle. — ^The  British 
government  is  now  planning  an  all- 
British  chain  of  wreless  stations  from 
Cape  Town  to  Oxford,  England.  The 
chain  will  include  the  powerful  station 
built  by  the  Germans  at  Windhuk, 
Southwest  Africa,  which  is  reported  to 
have  sent  messages  directly  to  Berlin, 
a  distance  of  more  than  4,000  miles. 
A  new  station  is  to  be  erected  at 
Nairobi,  British  East  Africa,  to  receive 
the  Windhuk  messages.  From  there 
they  will  be  relayed  to  Cairo  and  thence 
to  Europe.  The  present  transmission 
route,  says  the  Wireless  Age,  includes 
a  station  at  Kikondji,  in  the  heart  of 
the  Belgian  Congo  and  so  remote  from 
civilization  that  one  wireless  operator 
fell   a   victim   to   a   hungry   lion. 

Human  Curiosity  and  "Safety  First." 

• — The  official  publication  of  the  Trav- 
elers' Insurance  Company  of  Hartford, 
Conn.,  bears  rather  astonishing  testi- 
mony to  the  predominance  of  curiosity 
over  prudence  as  an  actuating  motive 
with  human  beings  when  it  says:  "We 
have  directed  attention  to  the  hazard 
from  fallen  and  dangling  wires  many 
times.  There  is  a  record  of  a  case  in 
which  twenty-two  persons  stopped  at 
the  sight  of  a  fallen  wire,  and  of  this 
number  seventeen  stepped  forth  and 
touched  it.  From  their  actions  we 
might  reasonably  infer  that  these  per- 
sons all  knew  that  the  wire  might  be 
dangerous,  but  apparently  curiosity 
had  a  more  compelling  influence  than 
either  intelligence  or  ignoi-ance." 

Electricity  in  Turkey.— Up  to  1908 
electricity,  it  is  said,  was  scarcely 
known  in  Turkey,  the  Sultan  Abdul 
Hamid  refusing  all  concessions  for  its 
introduction  except  for  lighting  some 
of  the  streets  of  Constantinople.  After 
the  revolution  of  that  year  the  tram- 
ways were  bought  up  by  a  German 
combination,  which  obtained  authority 
to    construct   many   new   lines,   to   run 


trains  over  the  new  bridge  between 
Galata  and  Stamboul  and  to  operate 
the  system  by  electricity.  It  also  was 
to  supply  all  Constantinople  with  elec- 
tric light  and  power.  Another  large 
industrial  company,  organized  in  Bel- 
gium with  capital  from  a  number  of 
European  countries,  received  many  con- 
cessions before  the  war.  All  these 
projects  are  at  present  in  a  state  of 
chaos  awaiting  the  final  adjustment  of 
the   Near   Eastern   political    situation. 

Electrocuting  the  Pine  Bark  Beetle. — 
One  of  the  greatest  enemies  to  forest 
growth  in  Oregon  has  been  the  bark 
beetle  which  infests  the  pine  trees  of 
the  state.  Quite  recently  an  onslaught 
has  been  made  on  this  insect  by  elec- 
tricity with  the  aid  of  the  California- 
Oregon  Power  Company,  which  serves 
a  population  vitally  interested  in  the 
timber  industry,  and  under  the  direc- 
tion of  Prof.  W.  J.  Chamberlain  of  the 
Oregon  Agricultural  College  at  Cor- 
vallis,    who    had    demonstrated    in    his 


laboratory  that  the  larvae,  pupje  and 
adults  of  the  beetle  could  be  readily 
killed  by  being  placed  upon  the  surface 
of  wet  blotting  paper  through  which 
110  volts  was  passed.  Professor  Cham- 
berlain selected  as  the  scene  of  opera- 
tions in  the  field  a  location  near  the 
Keno  power  station  where  beetle-in- 
fested trees  and  the  electricity  neces- 
sary for  the  experiments  were  both  at 
hand.  A  temporary  11,000-volt  line 
was  run  off  from  the  main  Keno  line 
on  the  south  side  of  the  river  for  a 
distance  of  400  ft.,  and  at  a  point  about 
a  half-mile  from  the  Keno  power  house 
another  short  line  was  run  from  the 
Keno  line  on  the  north  side  of  the  river. 
A  beetle-infested  tree  was  selected  and 
the  bark  chipped  away  down  to  the 
zone  between  the  bark  and  wood,  where 
the  sap  runs.  Chains  were  then  put 
around  the  tree  and  the  wires  attached 
to  them.  In  some  of  the  tests  a  single 
chain  was  used  and  the  circuit  made 
by  grounding  the  other  wire.  The  exact 
degree  of  success  attained  is  not  an- 
nounced, but  the  experiments  are  to  be 
resumed  in  the  spring. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

.Associations  is  printed  in  the  first 

issue  of  each  month. 


.\merican   Electrochemical   Society. — 

The  spring  meeting  of  this  society  will 
be  held  at  the  Hotel  Chalfonte,  Atlantic 
City,  N.  J.,  on  April  21-23. 

National  Safety  Council. — The  Engi- 
neering Section  of  the  National  Safety 
Council  will  meet  in  Philadelphia  on 
Monday,  Feb.  28,  conjointly  with  the 
Philadelphia  Section,  A.  S.  M.  E.  The 
principal  subjects  for  consideration  will 
be  dust  explosions,  crane  overhoist 
limit  stop,  signals  and  signaling  in  in- 
dustry, and  relation  of  boiler  acces- 
sories to  safety. 

New  British  Engineering  Society. — 
The  Newcomer  Society  has  been 
formed  in  Great  Britain  to  encourage 
the  study  of  the  history  of  engineering 
and  industrial  technology.  The  found- 
ers of  the  new  association  maintain 
that  this  field  has  been  neglected  and 
that  the  world  does  not  appreciate  how 
much  it  owes  to  the  professional  engi- 
neers. Members  will  be  sought  in  all 
parts  of  the  British  Empire  and  in 
foreign  countries  as  well. 

March  Meetings  of  A.  I.  and  S.  E.  E. 
— Meetings  of  the  various  sections  of 
the  Association  of  Iron  and  Steel  Elec- 
trical Engineers  are  scheduled  for 
next  month  as  follows:  Philadelphia, 
March  5,  "Methods  Used  to  Insure 
I  ontinuity  of  Service,"  by  E.  D.  Sibley, 
.Metropolitan  Edison  Company.  Cleve- 
land, March  14,  "Electric  Propulsion  of 
Ships,"  by  W.  E.  Thau,  Westinghouse 
Electric  &  Manufacturing  Company. 
Birmingham,  March  19,  "Power-House 
Operation,"  by  J.  G.  Somerville;  "Gen- 
eral Plant  Spares,"  by  J.  E.  Sayers,  and 
"Test  on  the  Bennett  Surge  Arrester," 
by  W.  W.  Corcoran.  Chicago,  March 
22,  "Control  Equipment  for  Auxiliary 
Motors,"  by  J.  D.  Wright,  General 
Electric  Company.  The  Birmingham 
Section  meeting  announced  for  tonight 
(Feb.  19)  has  been  changed  to  Feb.  23. 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

.\ssociation  of  Iron  and  Steel  Electrical 
Engineers — Pittsburgh  Section.  Feb.  lf>  ; 
Chicago  Section.  Feb.  19  ;  Birmingham 
Section,  Feb.  23  ;  Philadelpliia  Section. 
March  5  ;  Cleveland  Section.  March  14. 

-Vmerican  Physical  Society — New  York.  Feb. 
25  and  26. 

Engineering  Section,  National  Safety  Coun- 
cil— Philadelphia,    Feb.    28. 

-American  Institute  of  Electrical  Engineers 
— New  York  Section,  March  11  : 
Schenectady  Section,  March  18. 

Associated  Manufacturers  of  Electrical  Sup- 
plies— New  York,  March  15. 

Wisconsin  Electrical  Association — Milwau- 
kee. March  23  and  24. 

A.  I.  E.  E.  (New  York  Section)  and  A.  S. 
M.  E.  (Metropolitan  Section) — New 
York,  March  25. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Commission  Rule  on  Discontinuance 
of  Service  for  Non-Payment  Sustained. 

—The  California  District  Court  of  Ap- 
peal has  determined,  in  Lane  vs.  Pacific 
Gas  &  Electric  Company,  that  a  rule 
of  the  Railroad  Commission  preventing 
companies  from  discontinuing  service 
for  non-payment  of  disputed  bills  for 
metered  service,  if  consumer  deposits 
the  amount  with  the  commission  pend- 
ing adjustment,  applies  to  a  bill  for 
gas  which  a  defective  meter  had  failed 
to  measure  but  which  had  been  deter- 
mined by  test.  The  commission's  rule, 
the  court  held,  is  not  rendered  void  be- 
cause of  provisions  of  the  public  utilities 
act  giving  patrons  of  public  utility 
companies  a  right  of  action  for  its 
illegal  acts.  (193  Pac.  .589.)* 

Lighting  Company  Not  Estopped  from 
.Attacking  Electric  Rate  by  Accepting 
Gas  Rate  Named  in  Same  Order. — 
Where  customers  of  a  company  furnish- 
ing electricity  and  gas  to  the  public  file 
petition  with  the  Public  Service  Com- 
mission for  reduced  electric  rates,  and 
the  company  files  a  petition  for  in- 
creased gas  and  electric  rates,  and  the 
commission  consolidates  the  hearings, 
making  only  one  order,  the  company 
may  accept  the  surcharge  permitted 
temporarily  on  gas  bills  without  sur- 
rendering its  right  to  contest  that  part 
of  the  order  granting  the  petition  for 
a  reduction  in  electric  rates.  This  de- 
cision has  been  made  by  the  Supreme 
Court  of  Indiana  in  a  suit  brought  by 
the  Valparaiso  Lighting  Company 
against  the  Public  Service  Commission 
of  that  state.   (129  N.  E.  13.) 

Not  Contributory  Negligence  to  P'ail 
to  See  Low  Overhead  Wire. — In  Fagin 
vs.  Benton  Harbor-St.  Joe  Railway  & 
Light  Company  the  plaintiff  recovered 
damages  in  the  trial  court  for  injuries 
received  while  passing  under  an  im- 
properly in.sulated  electric  wire  at  a 
summer  park.  This  wire  was  alleged 
to  have  sagged  to  within  five  or  six 
feet  of  the  ground  for  several  days. 
The  Supreme  Court  of  Michigan  found 
that  the  questions  of  how  far  above  the 
ground  the  wire  was,  whether  the  plain- 
tiff deliberately  seized  it  and  whether 
the  company  had  knowledge  or  should 
have  had  knowledge  of  its  dangerous 
condition,  all  of  which  were  disputed, 
were  properly  submitted  to  the  jury  for 
decision.  The  court  explicitly  refused 
to  say  that  the  plaintiff  was  guilty  of 
contributory  negligence  merely  because 
he  failed  to  observe  the  wire,  although 

•Tho  left-hand  numbers  refer  to  the  vol- 
ume and  the  right-hand  numbers  to  the 
page  of  tho  National  Reporter  System. 


it  was  broad  daylight,  holding  that 
since  pedestrians  are  infrequently  inter- 
fered with  by  overhead  objects  they 
cannot  be  expected  to  be  on  the  watch 
for  them.     (180  N.  W.  490.) 

Where  Evidence  in  Damage  Suit 
Shows  Death  from  Electricity  High 
Voltage  Need  Not  Be  Proved.— The 
Indiana  Appellate  Court  has  affirmed 
a  verdict  for  the  plaintiff  in  Wilder  vs. 
Ayrshire  Coal  Company,  where  dam- 
ages were  sought  for  the  death  of  a 
car  coupler  who  came  into  contact 
with  an  uninsulated  transmission  wire 
strung  above  the  spot  where  he  had 
to  work.  The  complaint  alleged  that 
this  wire  carried  from  2,200  volts  to 
2,700  volts,  but  the  company  sought  to 
prove  that  the  voltage  was  only  from 
240  to  260  and  to  attribute  the  fatality 
to  some  other  cause.  The  court  held 
that  maintenance  wf  an  uninsulated 
wire  in  such  a  place  constituted  negli- 
gence and  that  it  was  not  necessary 
for  the  plaintiff  to  prove  the  allegation 
as  to  the  exact  voltage,  the  fatality 
speaking  for  itself  and  the  facts  being 
properly  submitted  for  the  decision  of 
the  jury.     (129   N.  E.  260.) 

Protection  from  Confiscation. — In  a 
•suit  brought  by  the  Dallas  Telephone 
Company  against  the  city  of  Dallas, 
Tex.,  to  establish  its  right  to  put  into 
efl'ect  increased  charges  during  the 
time — held  by  the  company  to  be  un- 
duly protracted — that  the  city  took  to 
determine  a  new  rate  schedule,  the 
United  States  District  Court  held  that 
the  company  had  the  right  "to  put  into 
effect  and  to  collect  from  its  patrons 
the  proposed  rates  and  to  deal  with  its 
patrons  independent  of  the  city's  rate- 
making  power  and  the  same  as  any 
business  concern,  not  government-con- 
trolled, deals  with  its  customers."  The 
court  so  held  because  convinced  that  the 
existing  rates  were  confiscatory,  that 
irreparable  loss  and  injury  would  re 
suit  to  the  company  if  continued,  and 
that  the  city  had  refused  or  failed  to 
determine  proper  charges. 

Boy  Injured  by  Inadequately  Safe- 
guarded Wires  in  Lot  Used  as  Play- 
ground Entitled  to  Damages. — Although 
boys  playing  on  a  vacant  lot  owned  by 
a  central-station  company  were  tech- 
nically trespassers,  the  facts  that  the 
lot  was  inadequately  fenced,  that  it 
contained  a  pit  filled  with  water  which 
obviously  served  as  an  attraction  to 
boys  and  that  employees  of  the  elec- 
tric company  knew'  of  the  habit  of  the 
lads  to  congregate  there  rendered  the 
company  responsibile  for  injuries  in- 
curred by  contact  with  its  apparatus. 
Thus  holding,  the  Court  of  Appeals  of 
Kentucky  refused  to  overrule  a  verdict 
for  $3,000  awarded  to  the  plaintiff  in 
Lunsford  vs.  Union  Light,  Heat  & 
Power  Company  of  Covington.  The 
injured  boy  in  this  case  had  chased  a 
frog  frpm  the  pit  to  the  company's 
transformers,  about  10  ft.  away,  and, 
one  of  the  planks  protecting  these 
transformers  having  been  permitted  to 
fall  down,  his  hand  had  come  into  con- 
tact with  imperfectly  insulated  high- 
tension  wires.     (225  S.  W.  741.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Good  Service  Must  Precede  Rate  In- 
creases.— Before  granting  the  Sea  Cliff 
&  Glen  Cove  Gas  Company  an  increase 
in  its  rates  beyond  the  amount  fixed  in 
its  municipal  franchise  the  New  York 
Public  Service  Commission,  Second  Dis- 
trict, required  the  company  to  improve 
its  practice  and  to  render  service  more 
nearly  approaching  the  adequate  stand- 
ard contemplated  by  law. 

Effect  of  .\pplication  to  Discontinue 
Service. — Authorizing  an  increase  in 
steam-heating  rates  for  the  Southern 
Illinois  Light  &  Power  Company  in  the 
city  of  Hillsboro,  the  Illinois  Public 
Utilities  Commission  asserted  that  a 
utility  cannot  complain  upon  being 
required  to  operate  its  plant  without 
out-of-pocket  loss  where  it  has  peti- 
tioned for  authority  to  discontinue 
service,  thus  indicating  its  willingness 
to  forego  earning  interest  on  capital 
invested. 

.Adjustment  of  Increase  Granted  Mu- 
nicipal Plants  as  Between  Electricity 
and  Water. — Finding  that  the  increases 
of  40  per  cent  in  electric  rates  and  28 
per  cent  in  water  rates  asked  by  the 
city  of  Shawano  would  throw  a  dis- 
proportionate burden  on  consumers  of 
electricity,  the  Wisconsin  Railroad  Com- 
mission altered  the  proposed  rates  so 
as  to  produce  the  same  revenue  with 
a  smaller  rate  of  increase  for  electricity 
and  a  much  greater  one  for  water,  it 
having  been  shown  that  on  the  basis  of 
six  months'  revenue  29  per  cent  and 
106  per  cent  increase  for  electricity 
and  water  respectively  would  be  neces- 
sary to  produce  the  required  income. 
The  commission  held  6  per  cent  to  be 
a  reasonable  annual  return  for  a  mu- 
nicipally owned  plant. 

Municipal  Regulation  of  Interior 
Wiring. — Complaint  against  the  rules 
of  the  Commonwealth  Edison  Company 
concerning  interior  wiring  having  been 
made  to  the  Public  Utilities  Commis- 
sion of  Illinois,  the  commission  refused 
to  order  any  modification  of  them  in- 
asmuch as  the.v  were  designed  to  com- 
ply with  restrictions  promulgated  by 
the  city  of  Chicago.  "Without  express- 
ing any  opinion  as  to  the  reasonable- 
ness of  rules  and  regulations  which  the 
city  of  Chicago  has  promulgated  or 
may  promulgate,"  the  commission  said, 
"the  commission  believes  it  would  be 
dangerous  practice  to  remove  restric- 
tions governing  the  installation  of  in- 
terior wiring,  as  it  has  been  found, 
hazardous  to  life  and  property  to  fur- 
nish electric  service  where  the  interior 
wiring  does  not  conform  to  the  rules 
and  regulations  of  best  practice." 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


H.  B.  Gear  of  the  Commonwealth 
Edison  Company,  Chicago,  a  pioneer  in 
the  development  of  overhead  central- 
station  distribution  practices,  has  been 
advanced  from  the  position  of  engineer 


H.  B.  GEAR 


of  distribution  to  be  assistant  to  Vice- 
president  L.  A.  Ferguson.  Mr.  Gear 
joined  the  staff  of  the  Chicago  Edison 
Company  as  inspector  of  interior  wiring 
in  1895,  after  graduation  from  Cornell 
with  the  class  of  that  year,  and  he  has 
been  with  that  organization  ever  since. 
In  1898  the  problem  of  consolidating  the 
circuits  of  five  companies  which  had 
been  taken  over  on  the  south  side  of 
Chicago  was  assigned  to  him.  There 
were  at  least  two  competitors  nearly 
everywhere  in  the  territory,  and  they 
operated  at  various  voltages  and  fre- 
quencies. He  revised  the  system  of 
secondary  distribution,  merged  and 
unified  the  primary  distribution,  and  by 
1900,  when  what  is  said  to  have  been 
the  first  three-phase,  four-wire  generat- 
ing station  was  installed,  he  had  cut 
the  entire  southern  district  of  the  city 
over  to  three-phase,  four-wire,  60-cycle, 
2,300/4,000-volts.  In  March,  1900,  Mr. 
Gear  was  called  back  to  the  head  office 
with  the  title  of  general  inspector  in 
charge  of  the  interior  wiring  inspection, 
the  testing  and  lamp  renewal  depart- 
ments and  the  engineering  of  alter- 
nating-current distribution.  In  1911  the 
department  was  reoi-ganized,  the  engi- 
neering of  underground  distribution 
was  added  and  his  title  was  changed  to 
that  of  engineer  of  distribution.  Be- 
tween 1900  and  1911  the  4,000-volt  dis- 
tributing system  was  extended  to  all 
other  parts  of  Chicago  outside  the 
direct-current  district,  the  work  being 
done  under  the  direction  of  Mr.  Gear. 


General  standards  of  feeder  sizes  were 
established  and  the  demands  and  diver- 
sity of  various  types  of  customers  were 
determined.  The  first  published  data 
on  diversity  factor  were  given  by 
Mr.  Gear  in  a  paper  presented  in  1910 
before  the  American  Institute  of  Elec- 
trical Engineers  and  the  Western  So- 
ciety of  Engineers.  For  this  paper  the 
Western  Society  of  Engineers  awarded 
Mr.  Gear  the  Chanute  medal.  In  the 
same  year  Mr.  Gear  and  P.  F.  Williams 
published  as  joint  authors  the  first 
edition  of  their  book,  "Electric  Central- 
Station  Distribution  Systems,"  which 
was  later  revised  and  enlai-ged.  Mr. 
Gear  edited  the  distribution  section  of 
the  Standard  Handbook  in  1915.  He  is 
a  fellow  of  the  American  Institute  of 
Electrical  Engineers  and  has  been  a 
member  of  the  Institute  code  committee 
for  about  ten  years.  He  has  also  been 
chairman  of  the  overhead-line  commit- 
tee and  the  inductive-interference  com- 
mittee of  the  National  Electric  Light 
Association. 

Major  Carroll  H.  Shaw,  until  recently 
consulting  engineer  with  the  firm  of 
Jackson  &  Moreland,  Boston,  and  before 
that  on  the  commercial  engineering 
staff  of  the  New  England  Power  Com- 
pany, has  been  appointed  engineer  of 
the  newly  created  distribution  and  in- 
stallation department  of  the  New  York 
Edison  Company.     Prior  to  his  connec- 


tion with  the  New  England  company 
he  was  in  charge  of  the  New  England 
district  of  the  power  section  of  the  War 
Industries  Board.  Before  entering 
government  sei-vice  he  held  several 
responsible  engineering  and  executive 
positions  with  central-station  companies 
in  the  Middle  West. 


S.  G.  Rhodes,  assistant  to  the  vice- 
president  of  the  New  York  Edison 
Company  and  engineer  in  charge  of  the 
m.eter  and  test  departments,  has  been 
appointed  general  superintendent  of  a 
newly  created  distribution  and  instal- 
lation department.  This  has  resulted 
from  the  expansion  of  the  company's 
system  and  the  coi-responding  need  of 
closer  co-operation  between  several 
hitherto  unrelated  departments.  The 
new  department  will  carry  on  the  activ- 
ities of  ti'ansmission,  distribution,  serv- 
ice, maintenance,  meter  setting  and 
inspection,  filling  the  gap  between  the 
generating  stations,  substations  and 
customers'  service  switches.   In  addition 


to  his  newly  assumed  duties  Mr.  Rhodes 
will  maintain  his  position  as  assist- 
ant to  the  vice-president  and  as  engi- 
neer in  charge  of  meters  and  tests. 
Starting  with  the  company  'n  1891  as 
wireman,  Mr.  Rhoties  has  risen  through 
the  positions  of  foreman  of  the  arc-light 
department,  superintendent  of  that  de- 
partment and  engineer  of  the  meter  and 
test  departments.  For  a  number  of 
years  he  has  served  on  various  tech- 
nical committees  of  the  N.  E.  L.  A.,  the 
A.  I.  E.  E.  and  the  I.  E.  S.  In  addition 
he  has  conducted  a  considerable  amount 
of  original  investigation  for  the  New 
York  Edison  Company  on  illumination, 
particularly  in  connection  with  street 
and  park  lighting.  He  is  a  fellow  of 
the  A.  I.  E.  E. 

George  E.  Tebbetts,  formerly  with 
the  construction  and  engineering  divi- 
sion of  Stone  &  Webster,  Boston,  has 
resigned  to  become  associated  with  the 
Roberts  &  Schaeffer  Company,  engi- 
neers and  contractors,  Chicago. 

H.  P.  Broughton,  manager  of  the  in- 
terstate Public  Service  Company,  Kent- 
land,  Ind.,  has  resigned  to  accept  a  posi- 
tion with  the  Indiana  Service  Corpora- 
tion, Fort  Wayne,  Ind.  Mr.  Broughton 
succeeds  Charles  B.  Hart  as  superin- 
tendent of  the  light  and  power  depart- 
ment of  the  Indiana  Service  Corporation. 
Mr.  Broughton  was  at  one  time  assist- 
ant to  F.  S.  Hunting,  general  manager 
of  the  Fort  Wayne  plant  of  the  General 
Electric  Company. 
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W.  J.  Gilson,  superintendent  of  the 
Northern  Division  of  the  HoUR-hton 
County  Electric  Company,  Houffhton, 
Mich.,  has  resigned  to  become  asso- 
ciated with  the  Adirondack  Light  & 
Power  Corporation,  Glens  Falls,  N.  Y. 

C.  B.  Hutchinson,  formerly  district 
manager  of  the  San  Pedro  district  of 
the  Southern  California  Edison  Com- 
pany, Los  Angeles,  has  been  appointed 
manager  of  the  newly  formed  FuUerton 
district.  Mr.  Hutchinson  is  succeeded 
by  P.  S.  Minner. 

R.  C.  McFadden,  who  has  been  dis- 
trict manager  of  the  Long  Beach  dis- 
trict of  the  Southern  California  Edison 
Company,  Los  Angeles,  has  been  trans- 
ferred to  the  position  of  district  man- 
ager of  Oxnard  district,  succeeding  C.  E. 
Houston,  now  manager  at  Redondo. 

P.  S.  Minner,  acting  district  manager 
of  the  Southern  California  Edison  Com- 
pany at  Redlands,  has  been  promoted  to 
the  position  of  district  manager  of  the 
San  Pedro  district,  succeeding  C.  B. 
Hutchinson,  who  has  been  made  man- 
ager of  the  FuUerton  district. 

Charles  Hackel,  who  has  been  ap- 
pointed chief  engineer  of  the  Ti-enton  & 
Mercer  County  Traction  Company, 
Trenton,  N.  J.,  to  handle  matters  per- 
taining to  power  plant  and  electrical 
operations,  was  formerly  connected 
with  the  Western  Electric  Company. 

C.  G.  Hanna,  local  superintendent  of 
the  Wabash  Valley  Electric  Company, 
Sullivan,  Ind.,  has  accepted  a  position 
with  the  same  company  at  Clinton,  Ind. 
Mr.  Hanna  is  succeeded  by  John  T. 
Kester,  formerly  manager  of  the 
Noblesville  (Ind.)  Heat,  Light  &  Power 
Company. 

C.  H.  Shepherd,  electrical  engineer 
for  the  Commissioners  of  Lincoln  Park, 
Chicago,  has  resigned  to  become  asso- 
ciated with  the  Bemis  Company,  engi- 
neer-accountant, in  the  same  city.  After 
graduation  from  the  University  of  Wis- 
consin in  electrical  engineering  he  be- 
came associated  with  the  Allis-Chal- 
mers  Manufacturing  Company,  later 
becoming  chief  operator  of  the  Fisk 
Street  station  of  the  Commonwealth 
Edison  Company.  He  resigned  that 
position  to  take  up  the  duties  of  chief 
operator  of  the  electrical  department. 
Commissioners  of  Lincoln  Park,  later 
becoming  operating  engineer  for  thi.s 
department.  Mr.  Shepherd  was  then 
appointed  chief  layout  engineer  for  the 
Department  of  Gas  and  Electricity  of 
Chicago,  having  supervision  over  the 
design,  layout  and  construction  of  all 
equipment  of  the  municipal  street  light- 
ing system.  In  1914  Mr.  Shepherd  re- 
signed to  become  electrical  engineer  in 
charge  of  the  electrical  department  for 
the  Commissioners  of  Lincoln  Park  and 
rebuilt  the  Lincoln  Park  power  and 
lighting  system.  He  has  done  consider- 
able consulting  work  on  power  and 
lighting  systems  for  the  last  eight 
years  and  will  continue  in  this  capacity 
with  the  Bemis  Company,  which  is  tak- 
ing over  industrial  valuation  and  ap- 
praisal work,  as  well  as  general  engi- 
neering and  public  utility  cases. 


A.  E.  Hogrebe  has  been  appointed 
sales  engineer  for  the  Baltimore  terri- 
tory of  the  Champion  Engineering- 
Company,  Kenton,  Ohio,  manufacturer 
of  electric   traveling   ci-anes. 

Eugene  F.  Fagan,  formerly  general 
superintendent  of  the  Federal  Electric 
Company  and  its  subsidiaries,  Chicago, 
is  now  associated  with  the  Lyon  Metal- 
lic Manufacturing  Company,  Aurora, 
111.,  as  purchasing  agent. 

H.  D.  Randall,  who  was  recently 
appointed  district  manager  of  the  Den- 
ver office  of  the  General  Electric  Com- 
pany, has  been  connected  with  the  elec- 
trical business  for  the  last  eighteen 
years.  Born  in  1881,  he  prepared  for 
college  at  Groton  School  and  was 
graduated  from  Amherst  in  1902.  The 
same  year  he  entered  the  service  of 
the  Westinghouse  Lamp  Company,  re- 
maining until  Jan.  1,  1904,  when  he 
went  to  Pittsburgh  with  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany.     After    a    year    there    he    went 


to  Seattle,  and  on  Aug.  1,  1907,  he 
took  charge  of  the  Spokane  office  of 
the  Westinghouse  company,  remaining 
there  for  a  year  and  a  half.  In  De- 
cember, 1908,  he  entered  the  employ  of 
the  Allis-Chalmers  Company  as  sales- 
man of  hydro-electric  apparatus,  with 
headquarters  in  Salt  Lake  City.  Four 
years  later  Mr.  Randall  joined  the  sales 
organization  of  the  General  Electric 
Company  at  Salt  Lake  City.  On  Dec. 
1,  1914,  he  was  called  to  Schenectady 
to  the  power  and  mining  department, 
but  the  following  year  returned  to  the 
Salt  Lake  City  office  as  local  manager, 
holding  this  position  until  Nov.  1  of 
last  year,  when  he  was  made  district 
manager  of  the  Denver  office.  Since 
March  1,  1919,  Mr.  Randall  has  been 
president  of  the  Capital  Electric  Com- 
pany and  the  Butte  Electric  Supply 
Company  of  Salt  Lake  City. 

Frank  Lynch,  for  thirty-three  years 
associated  with  the  Commonwealth  Edi- 
son Company,  Chicago,  has  retired,  be- 
cause of  ill  health,  as  chief  engineer  of 
the  Northwest  station  of  that  company. 
Mr.  Lynch  will  serve  the  company  in  a 
consulting   capacity. 


S.  W.  Dudley,  chief  engineer  of  the 
Westinghouse  Air  Brake  Company, 
East  Pittsburgh,  Pa,,  has  resigned  to 
become  professor  of  mechanical  engi- 
neering in  the  Sheffield  Scientific  School 
of  Yale  University. 

F.  C.  Reed  has  been  transferred  to 
the  Charleston  (W.  Va.)  office  of  the 
Westinghouse  Electric  &  Manufactur- 
ing Company,  Mr.  Reed  was  formerly 
in  the  industrial  sales  department  of 
that  company  at  East   Pittsburgh,  Pa. 

William  S.  Higbie,  114  Liberty 
Street,  New  York  City,  electrical  engi- 
neer, formerly  with  the  Chile  Explora- 
tion Company,  has  established  an  in- 
spection and  purchasing  service  for 
buyers  of  power  equipment. 

H.  F.  Brinckerhoff  of  the  Charleston 
(W.  Va.)  office  of  the  Westinghouse 
Electric  &  Manufacturing  Company 
has  recently  been  appointed  manager  of 
the  supply  division  of  the  Philadelphia 
district  office.  F.  C.  Reed  succeeds  Mr. 
Brinckerhoff  in  the  Charleston  office. 

Roy  S.  Nelson,  formerly  engineer  of 
the  power  station  of  the  Ponce  (P.  R.) 
Electric  Company,  has  been  transferred 
to  the  Eastern  Texas  Electric  Com- 
pany, Port  Arthur,  Tex.,  to  become 
assistant  chief  engineer  of  the  Port 
Arthur  power  station. 

A.  F.  Chamberlain,  manager  of  the 
New  York  office  of  the  Robbins  & 
Myers  Company,  Springfield,  Ohio,  who 
has  been  devoting  part  of  his  time  to 
the  supervision  of  the  Canadian  plant 
of  the  company  at  Brantford,  Ontario, 
will  once  more  give  his  entire  time  to 
the  New  York  office. 

B.  C.  Hoist  has  joined  the  sales  force 
of  W.  N.  Matthews  &  Brother,  manu- 
facturers of  Matthews  patented  spe- 
cialties at  St.  Louis.  Previous  to  this 
connection  he  was  advertising  man- 
ager and  manager  of  the  specialty  de- 
partment of  the  Northwestern  Electric 
Equipment  Company  at  St.  Paul,  Minn. 

E.  C.  Ryder,  who  has  been  president 
of  the  Bangor  (Me.)  Railway  &  Electric 
Company  for  the  past  five  years,  has 
resigned  to  devote  his  time  to  the  prac- 
tice of  law.  Mr.  Ryder  is  a  prominent 
Maine  attorney  and  has  been  general 
counsel  in  that  state  for  the  Canadian 
Pacific  Railway  and  the  Eastern  Trust 
&  Banking  Company.  He  was  bom  in 
Readfield,  Me.,  in  1854  and  attended 
Colby  University.  Mr.  Ryder  has  been 
closely  associated  with  the  growth  and 
development  of  the  Bangor  Railway  & 
Electric  Company. 

Robert  Reynolds  Robertson,  who  has 

recently  joined  the  staff  of  the  Society 
for  Electrical  Development,  was  for- 
merly associated  with  the  Winchester 
loiiipany's  retail  store  department.  In 
that  position  he  selected  sites  for  the 
Winchester  stores  and  assisted  in  the 
work  of  hiring  and  training  personnel 
for  the  retail  departments.  Because  of 
his  experience  in  this  work  and  as 
buyer  for  the  specialties  department 
for  the  chain  of  Winchester  stores  he 
brings  to  the  society  a  knowledge  of 
buying,  retailing,  displaying  and  adver- 
tising merchandise. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Export  Copper  Financing  Full  of 
Meaning  to  Electrical  Industry 

OF  UNUSUAL  interest  to  the  electrical  industry  wis 
the  floating  this  week  of  a  $40,000,000  loan  by  the 
Copper  Export  Association.  This  loan  is  secured  primarily 
by  400,000,000  lb.  or  substantially  two-thirds  of  all  unsold 
refined  copper  on  a  basis  of  10  cents  per  pound  of  copper. 

There  are  a  number  of  angles  to  this  transaction  which 
electrical  manufacturers  would  do  well  to  recognize.  First, 
the  copper  producers  are  now  furnished  with  a  credit  sub- 
stantial enough  to  withstand  a  protracted  period  of  non- 
buying.  Second,  it  will  now  be  possible  to  grant  credits 
to  foreign  purchasers  on  much  more  favoi'able  terms  than 
formerly  and  thereby  open  this  market  for  American  copper. 
Third,  there  is  effectively  removed  from  the  market  the 
dangerous  element  of  a  heavy  surplus  stock. 

It  is  reasonable  to  believe,  therefore,  that  copper  is  as 
low  today  as  it  will  be  for  a  great  many  months.  Further- 
more, it  would  not  be  surprising  to  see  copper  go  to  con- 
siderably higher  levels  in  the  near  future.  Thirteen  cents 
is  really  too  low  for  electrolytic  and,  if  present  indications 
count  for  anything,  any  manufacturer  who  buys  on  a  14- 
cent  basis  or  lower  would  be  making  no  mistake.  Wire  pro- 
ducers especially  ought  to  be  able  to  find  in  the  present 
copper  market  sufficient  argument  to  convince  electric  light 
and  power  companies  of  the  advisability  of  ordering  for 
future  requirements  on  the  current  copper  base. 


Ten  per  Cent  Reduction  on  Distribution 
Transformers 

DISTRIBUTION  transformers  were  reduced  10  per  cent 
in  price  by  two  of  the  leading  manufacturers,  the 
reduction  becoming  effective  on  Feb.  12  in  one  case  and  on 
Feb.  14  in  the  other.  Current  demand,  while  less  of  course 
than  a  few  months  ago,  continues  in  good  volume.  One  of 
the  manufacturers  in  question  still  has  considerable  back 
orders  on  hand,  though  these  are  being  overcome.  De 
liveries  in  this  instance  average  about  ninety  days  on  100- 
kv.  to  150-kv.  sizes.  In  the  other  case  production  has  just 
about  caught  up  with  current  business,  and  though  the 
present  stock  is  small,  it  includes  virtually  all  sizes,  so  that 
shipments  can  be  made  from  stock.  The  delivery  situation, 
it  is  expected,  will  continue  to  improve. 


Rigid-Conduit  Buying  Merely  for 
Individual  Jobs 

WITH  the  construction  market  progressing  at  a  very 
slow  rate,  as  far  as  new  jobs  are  concerned,  the 
demand  for  rigid  conduit  is  quiet.  Manufacturers  are 
receiving  orders  here  and  there  and  are  making  shipments 
in  quick  time,  but  these  orders  are  virtually  only  to  cover  the 
needs  of  individual  jobs  as  they  come  up. 

Jobbers  show  no  tendency  whatever  to  stock.  The  buying 
on  their  part  is  just  to  replace  little  breaks  in  their  stocks 
as  small  orders  creep  in  here  and  there.  Manufacturers. 
on  the  other  hand,  are  continuing  their  production  to  care 
for  needs  which  it  seems  will  require  filling  within,  say, 
the  next  three  months.  These  stocks  are  not  what  can  be 
called  large  stocks,  because  it  is  thought  that  the  demand 
will  really  not  become  insistent  during  the  first  half  of 
the  year.     Any  amount  of  building  that  may  be  started  in 


the  very  near  future  could  not  get  to  the  conduit  stage 
much  before  early  fall. 

Manufacturers  are  willing  to  fill  orders  now  when  they 
know  what  their  production  costs  are  and  ship  the  pipe  to 
jobbers  for  stock.  It  seems,  however,  they  can  hardly  be 
expected  to  accept  orders  on  long  delivery,  which  they  could 
nut  now  make  up,  at  the  price  that  shall  I'ule  in  the  future, 
which  might  be  lower  than  present  costs  would  warrant. 

Prices  have  been  holding  rather  steady  since  January 
reductions,  although  all  producers  are  not  quoting  on  the 
same  card. 

Lower  Prices  on  Pole-Line  Hardware 

FOLLOWING  price  reductions  of  5  to  15  per  cent  on 
pole-line  hardware  that  went  into  effect  during  Decem- 
ber and  early  January,  as  mentioned  in  last  week's  issue, 
prices  have  further  declined.  General  reductions  on  the 
entire  line,  ranging  from  5  to  74  per  cent,  were  put  into 
effect  by  leading  manufacturers  on  Feb.  15.  It  is  hoped  that 
this  reduction  will  have  some  effect  upon  consumers  in 
the  way  of  inducing  them  to  buy,  as  until  the  present  time 
demand  has  been  very  light.  With  the  closer  approach  of 
spring,  however,  manufacturers  are  hopeful  that  the  pro- 
gram of  extensions  on  the  part  of  utilities  will  result  in 
a  better  market. 

In  anticipation  of  this  producers  are  continuing  produc- 
tion so  as  to  accumulate  reserve  stocks.  These  have  been 
rather  low  in  the  past,  but  should  now  build  up  in  good 
shape.  Deliveries  are  considered  entirely  favorable,  being 
from  stock  in  most  instances.  In  others  shipment  is  not 
longer  than  ten  days  to  two  weeks. 


Slightly  Better  Orders  for  Flexible 
Armored  Conductor 

TN  THE  last  two  weeks  there  has  been  a  slightly  better 
A  run  of  ordering  in  the  flexible  armored  conductor  mar- 
ket. It  is  not  necessary  that  all  producers  shall  be  able 
to  check  up  this  condition,  but  it  is  true  in  some  cases. 
There  has  been  no  general  increase  in  business  in  this 
material,  however. 

Jobbers  still  have  good  stocks  of  armored  conductor, 
and  in  some  quarters  slight  overstocks  are  being  lowered 
through  an  interchange  among  the  trade.  Of  course,  this 
makes  for  a  condition  of  stock  throughout  the  jobbing  in- 
dustry which  is  more  nearly  commensurate  with  the  de- 
mand at  this  time.  But  it  isn't  keeping  price  cutting 
a  negative  quantity.  In  some  sections  this  condition  makes 
the  market  very  unstable. 

Manufacturers,  as  a  rule,  are  producing  armored  conductor 
to  take  care  of  a  good  spring  demand — a  demand  which 
should  come  to  realization  much  ahead  of  that  for  rigid 
conduit  because  of  the  length  of  time  necessary  to  bring 
the  different  classes  of  building  construction  to  the  wiring 
point.  A  fair  amount  of  residence  and  stone  construction 
and  alteration  would  very  soon  deplete  jobbing  stocks  cf 
armored  conductor,  and  the  result  would  be  an  eager  volume 
of  orders  for  large  lots  on  quick  delivery.  The  condition 
that  would  follow  would  probably  be  little  different  from 
that  which  has  existed  in  the  past  when  trade  stocks  have 
run  out  at  about  the  same  time.  A  higher  price  might 
not  be  unexpected. 

Jobbers  can  get  this  conductor  now  at  a  rather  low  price, 
and  some  manufacturers  are  of  the  opinion  that  they  are 
passing   up   a   good   investment   by   continuing   to   hold   off 
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buying  in  the  face  of  a  summer  demand  which  all  sections 
of  the  country  look  forward  to  with  considerable  optimism. 
The  jobbers,  according  to  manufacturers,  are  cutting  prices 
and  at  the  same  time  declaring  that  there  is  no  profit  in 
sales  of  flexible  armored  conductor  at  present  prices. 

Shipments  of  steel  strip  can  be  made  in  two  to  three 
weeks,  and  some  lots  are  coming  through  on  present  orders. 
There  is  not  a  great  deal  of  this  material  being  produced 
for  stock,  though,  according  to  some  mills. 


Report  of  German  Producers  Shows 
High  Labor 

THE  three  large  establishments  forming  the  German 
Siemens-Schuckert  organization  have  just  published 
their  annual  report  (September,  1919,  to  September,  1920). 
While  other  German  industrial  enterprises  were  able  to 
pay  high  dividends — some  of  them  up  to  30  per  cent  and 
more — the  gi-eat  electrical  works  had  to  be  satisfied  with 
smaller  earnings.  It  is  even  astonishing  that  in  spite  of 
the  immense  increase  in  working  expenses,  the  high  state 
taxes,  high-priced  raw  materials,  steadily  increasing  freight 
rates,  numerous  strikes,  etc.,  the  companies  were  neverthe- 
less able  to  distribute  a  dividend  for  the  shareholders. 

To  what  extent  the  expenditure  for  wages  and  salaries 
has  increased  is  best  illusti'ated  by  the  following  figures: 
For  two  of  the  companies — Siemens-Halske,  Ltd.,  and  Sie- 
mens-Schuckert— the  wages  and  salaries  paid  in  millions  of 
marks  were:  1913  to  14,  70;  1918  to  19,  236;  1919  to  20,  479; 
1920  to  21,  about  1,000.  The  report  of  Siemens-Halske, 
Ltd.,  states  that  wages  and  salaries  are  still  inci-easing. 

The  net  earnings  of  the  three  companies  and  the  divi- 
dends paid  were  as  follows:  Siemens-Halske,  Ltd.,  16,433,- 
763  marks,  of  which  12  per  cent  was  paid  on  the  old  capital 
of  63,000,000  marks  and  6  per  cent  on  the  new  capital  of 
63,000,000  marks.  Siemens-Schuckert  Company,  12,760,000 
marks,  10  per  cent;  Schuckert  Company,  Nuremberg,  7,228,- 
542  marks,  9  per  cent.  The  report  of  Siemens-Halske,  Ltd., 
further  states  that  in  spite  of  the  difficult  economical  con- 
ditions, the  exports  have  considerably  increased,  which  is 
chiefly  because  of  the  great  international  demand  for  all 
kinds  of  electrical  goods. 

During  the  year  under  consideration  the  capital  of  Sie- 
mens-Halske, Ltd.,  was  doubled  and  a  41  per  cent  loan  of 
60,000,000  marks  has  been  raised  in  order  to  meet  the 
financial  requirements  of  the  company.  The  report  con- 
cludes by  stating  that  sufficient  orders  are  booked  and  that 
sufficient  raw  material  is  at  hand. 


Schedule  Material  Manufacturers  See  No 
Chance  of  Lower  Prices 

SOME  of  the  large  manufacturers  of  schedule  material 
report  that  within  the  past  two  or  three  weeks  there  has 
been  a  slight  improvement  in  buying  in  their  field.  This 
increase  is  said  to  come  from  large  electrical  contractors 
who  are  anticipating  a  i-evival  of  the  building  industry. 
Supply  jobbers,  it  seems,  remain  almost  entirely  out  of  the 
market.  The  latter  are  apparently  satisfied  with  their 
present  stocks,  which  in  the  East,  for  instance,  are  too 
large.  In  that  section  jobbers  are  replenishing  their  stocks  . 
from  other  jobbers,  and  in  this  way  supplies  are  gradually 
being  reduced.  It  will  probably  be  some  time,  however,  be- 
fore the  widespread  policy  of  keeping  down  inventories  will 
allow  of  very  heavy  orders  being  placed  with  manufactur- 
ers. The  latter,  despite  the  prevailing  quietness  of  the  mar- 
ket, remain  confident  that  the  year  will  yet  record  good 
sales. 

Prices  of  schedule  material  remain  unchanged,  and  tha 
view  is  frequently  heard  in  the  trade  that  these  prices  must 
come  down  before  orders  will  be  placed.  On  the  other  hand, 
several  large  producers  emphatically  state  that  there  is 
no  possibility  of  any  price  reduction.  In  their  opinion,  cut- 
ting prices  would  not  stimulate  buying  one  iota,  and  further- 
more, conditions  do  not  warrant  lower  prices,  they  say.  In 
this  connection  it  is  pointed  out  that  schedule-material 
prices  were  not  inflated  previously,  that  stocks  of  high- 
priced  material  are  on  hand,  and  that  wage  reductions  of 


10  per  cent  that  have  generally  gone  into  effect  did  not 
bring  anywhere  near  a  corresponding  reduction  in  cost.  The 
present  light  demand  is  in  itself  a  production  expense,  since 
the  cost  per  unit  mounts  as  mass  production  decreases. 

Manufacturers'  stocks  are  not  large,  although  they  are 
sufficient  to  insure  prompt  deliveries.  At  present  production 
is  on  a  curtailed  basis. 


Little  Improvement  Seen  in 
Insulation  Field 

LITTLE  increase  has  been  noted  in  the  buying  of  fabric 
'insulation  and  compounds,  etc.,  during  the  year  up  to 
date.  Although  it  is  stated  that  the  number  of  orders 
which  manufacturers  are  receiving  is  about  normal,  at  the 
same  time  the  amount  of  each  order  is  still  disappoint- 
ingly small.  A  normal  number  of  bills  ai-e  sent  out  each 
month,  but  for  small  figures.  Factory  production  is  down 
pretty  near  the  50  per  cent  mark. 

Cotton  webbings  are  moving  slowly,  although  recent 
price  decreases  of  about  18  per  cent  have  been  applied. 
There  is  some  distributer  stocking  of  this  class  of  insula- 
tion, as  it  is  thought  the  bottom  price  has  been  reached. 
Compounds  for  finishing  insulated  wires  are  moving  fairly 
well  and  have  increased  in  February  over  January.  Dry- 
battery  filler  also  is  feeling  a  fair  response  in  the  buying 
market.     Shellacs  and  varnishes  are  going  slowly. 

Varnished  silk  has  little  call  at  present,  and  its  price 
has  held  steady  since  the  revisions  reported  in  January. 
Varnished-cambric  tape  and  cloth  are  about  10  per  cent 
lower  than  last  quotations  made  the  latter  part  of  Jan- 
uary, and  the  demand  is  not  well  sustained.  There  is  little 
manufacturing  for  stocks  beyond  what  is  deemed  necessary 
to  supply  immediate  future  needs.  That  is,  no  future 
production  on  a  large  scale  is  being  attempted  even  with 
a  good   outlook  for  summer  business. 


The  Metal  Market  Situation 

DOMESTIC  demand  for  copper  remains  light,  and  though 
large  brass  and  wire  drawing  interests  were  reported 
to  have  been  feeling  out  the  market  recently,  there  is  no 
increase  in  actual  orders.  The  statistical  position  of  pro- 
ducers, however,  is  undoubtedly  stronger  than  it  has  been 
for  some  time.  The  removal  of  400,000,000  lb.  of  surplus 
copper  from  the  market  is  bound  to  have  a  salutary  effect 
upon  the  situation,  especially  as  production  is  being  cur- 
tailed. Copper  prices  are  no  higher,  but  at  least  it  seems 
that  the  bottom  of  the  depressed  market  has  been  reached. 
Even  the  small  producers  are  showing  no  willingness  to 
shade  the  price  of  13  cents  delivered  at  which  copper  for 
prompt  February  and  March  shipment  is  held.  One-quarter 
cent  more  is  asked  over  the  second  quarter.  In  the  outside 
market  little  business  is  done  as  prices  are  fully  a  quarter 
cent  higher  than  producers'. 

Demand  for  tin  remains  light,  a  downward  fluctuation  of 
3  cent  per  lb.  being  recorded  during  the  week.  The  market 
for  zinc  is  quiet.  The  manufacturer's  basic  price  of  sheets 
was  reduced  1  cent  to  H  cents  the  past  week. 


NEW  YORK   METAL  MARKET 

PRICES 

.-i'cb   7    1921 

I-, 

-Feb    14    1921^ 

Copper                                                                       £         ^ 

J 

£          3           d 

1-ondon,  standard  spot 72       0      1 

() 

71      0        0 

Cents  per  Pound 

Cents  per  Pound 

Prime  Lake....                        13.50 

13.50 

ICleetrolytic 13   00- 13,  25 

13.00-13  25 

Casting 12   67) 

12.50 

Wirehase 15  75 

15  75 

Lead,  trust  price                                                             4  75 

4  75 

Antimony 5  25 

5  25 

\ickel,  ingot 43  00 

43  00 

Sheet  zinc,  f.o.b.  smelter       .                                          1  1    50 

II   00 

Zinc,  spot 5  50 

5  37! 

Tin            32   75 

33  50 

Aluminum. 98to99percent                                          28   00 

28  00 

OLD  METALS 

Cents  per  Pound 

Cents  per  Pou:  d 

Heavy  copper  and  wire                                            11    00-11. 

25 

II. 00-11    25 

Brass,  heavy                                                                     6  00     6 

50 

6  00-  6  50 

Brass,  light                                                           .             4  00      4 

50 

4  00-  4  50 

I^ad  he»yy                                                            4  00  -  4 

25 

4  00-  4  12; 

Zinc,  o'd  scrap                                                            3  00     3 

25 

3  00-   3  25 
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The  Week 

IN  TRADE 


Prices    When    Quoted    Are    Those    Prevailing    at   the 

Opening  of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


A  SLIGHTLY  better  tone  can  be  noticed  in  this  week's 
market,  but  as  before,  no  high  spots  in  buying  in  any 
sections  of  the  trade  have  appeared.  Price  drops  of  10 
per  cent  announced  last  week,  applied  to  apparatus,  motors, 
etc.,  have  had  little  effect  upon  buying,  it  is  I'eported  from 
all  over  the  country.  It  may  be  too  early  to  expect  a  re- 
action and  none  has  appeared.  Stocks  in  general  are  suffi- 
cient for  immediate  needs,  and  no  tendency  is  noted  among 
manufacturers  to  produce  for  stock  very  far  in  advance, 
consequently  it  is  with  difficulty  that  some  plants  are  run- 
ning in  sufficient  volume  to  keep  their  forces  intact.  In  fact, 
shorter  hours  or  lower  rates  of  pay,  or  both,  have  become 
more  noticeable  in  the  past  two  weeks. 

Wire  is  moving  slowly,  but  a  little  better  than  in  January. 
Wiring  materials  are  quiet.  A  rather  inactive  insulation 
market  shows  the  state  of  production  in  the  apparatus  and 
motor  line.  Collections  are  holding  their  own,  but  financial 
conditions  as  a  whole  appear  to  be  on  a  slightly  higher  level. 


NEW  YORK 


The  ups  and  downs  of  trade  among  jobbers  continue, 
but  on  the  whole  there  has  been  no  further  retrogression 
of  the  market,  while,  on  the  other  hand,  each  week  several 
jobbing  houses  report  a  slight  improvement  in  business. 
These  same  firms  may  next  week  report  the  gain  only 
temporary,  as  is  often  the  case,  but  the  general  continuing 
ti'end  of  the  industi-y  is  undoubtedly  toward  better  times. 

Very  little  material  is  being  ordered  from  manufactur- 
ers. Jobbers  are  keeping  their  inventories  low  and  will 
not  order  goods  for  stock  until  actual  sales  warrant  this, 
it  seems.  Maintenance  of  present  stock  accounts  for  the 
greater  part  of  the  orders  that  jobbers  are  placing,  and 
this  is  mostly  taken  care  of  by  the  interchange  of  stocks 
among  themselves.  Much  hope  is  placed  upon  a  return 
of  the  building  industry  in  improving  the  electrical  trade, 
but  from  inquiries  made  among  jobbers  it  seems  that  con- 
tractors are  as  yet  taking  very  little  interest  in  the  market. 

No  price  reductions  by  manufacturers  are  reported  this 
week    except    on    pole-line    hardware,    as    noted    elsewhere, 

Conduit. — Half-inch  black  is  holding  close  to  $70  per 
1,000  ft.,  with  shading  down  to  $66  in  2,500-ft.  quantities, 
although  one  large  jobber  has  consistently  quoted  slightly 
more  than  $79.  Galvanized  brings  from  $72  to  $79.  De- 
mand  is  not  large,  with  ample  stocks  on  hand. 

Flexible  Armored  Conductor. — Jobbers  are  buying  their 
cable  from  one  another  and  so  have  reduced  overstocks. 
No.  14  two-wire,  double-strip  brings  from  $61  to  $6.5  per 
1,000  ft.,  although  one  or  two  houses  have  held  to  higher 
prices. 

Rubber-Covered  Wire. — Stocks  seem  to  be  reduced  to 
fairly  normal  levels.  Such  demand  as  is  felt  is  mostly 
in  small  quantities.  Most  jobbers  are  holding  No.  14  at 
$8  to  $8.75  in  10,000 -ft.  lots,  though  prices  of  $7.50  and 
$7.75  are  also  quoted  by  large  houses  this  week. 

Tape. — Stocks  of  both  friction  and  rubber  are  adequate 
but  not  considered  too  large.  Demand  is  quiet  on  the 
whole,  though  some  jobbers  are  making  fairly  good  sales. 
The  latter  state  they  will  not  order  except  to  maintain 
stock,  and  this  is  being  done  by  buying  from  other  jobbers. 
In  100-lb.  lots  the  selling  price  for  standard  grades  of 
friction   ranges   from    48   to   50   cents   per   pound,   and   for 


rubber  from  45  to  50  cents.  There  are  variations  of  a  few 
cents  each  way. 

Lamp  Cord. — No.  18  twisted  in  500-ft.  quantities  ranges 
in  price  from  $17.50  to  $22  per  1,000  ft.     Demand  is  poor. 

Non-Metallic  Flexible  Conduit. — Little  call  exists  at 
pi'esent  and  the  size  of  stocks  varies  considerably.  For 
1.000  ft.  of  ,h  in.  jobbers  ask  from  $22  to  .$24.50,  and  for 
4  in.  from  $24  to  $27  per  1,000  ft. 

Heating  Appliances. — Sales  in  this  territory  have  fallen 
to  very  low  proportions.  Stocks  of  hollow  ware  in  several 
instances  are  considered  much  too  large  and  jobbers  re- 
port that  they  will  order  sparingly  if  at  all.  A  standard 
6-lb.  iron  listing  at  $8  is  this  week  being  offered  at  $4.98 
by  a  large  department  store,  and  another  well-known  make 
is  being  sold  as  low  as  $4.50  by  some  of  the  small  deal 
ei's.  Many  jobbers  state  that  appliance  prices  are  too  high 
to  attract  the  public. 


CHICAGO 


A  canvass  of  the  various  factors  reveals  a  spotty  situa- 
tion in  that  manufacturers  selling  direct  to  users  report 
additional  activity  while  jobbers  seem  to  be  a  unit  in  stat- 
ing that  the  quiet  of  past  weeks  is  unchanged.  Price  re- 
ductions are  noted  in  many  lines,  but  are  so  recent  as  to 
render  impossible  any  reportable  reaction.  Manufacturers 
are  continuing  operations  on  schedules  which  are  greatly 
reduced. 

The  jobbing  trade  is  permitting  stocks  to  run  down. 
There  is  widespread  demand  on  the  part  of  buyers  for 
guaranteed  prices.  Jobbers  feel  that,  such  being  the  case, 
and  with  probabilities  apparently  favoring  declines  in  many 
items  in  the  near  future,  it  is  not  asking  too  much  to 
look  to  the  manufacturers  to  cari-y  a  portion  of  the  risk. 

No  appreciable  change  is  noted  in  the  general  situation 
in  other  commercial  lines.  Department  stoi-es  are  con- 
tinuing to  feature  reduced  price  sales,  and  industrial  plants 
are  operating  either  on  part  time  or  with  greatly  reduced 
forces.  The  announced  re-employment  of  2,000  shopmen 
laid  off  by  one  of  the  I'ailroads  several  weeks  ago  has 
helped  to  cause  a  feeling  of  optimism. 

Power  Apparatus. — Several  standard  lines  of  motors  and 
generators  are  reported  reduced  in  price  10  per  cent.  This 
cut  was  effective  on  Feb.  7,  and  the  effect  on  the  trade 
cannot  yet  be  noted.  Manufacturers  selling  direct  to  the 
user  report  increased  inquiry  and  sales  on  sizes  ranging 
from  1  hp.  to  50  hp.,  although  jobbers  state  that  no 
change  is  apparent. 

Power  Control  Apparatus. — Circuit  breakers,  oil  switches, 
lightning  arresters,  rheostats  and  similar  apparatus  of 
standard  niake  are  leduced  10  per  cent.  Demand  is  very 
light,  and  stocks  of  most  items  are  sufficient  to  fill  any 
probable  requii'ements. 

Transformers. — Distribution  transformers  have  also  been 
cut  10  per  cent.  The  gradual  increase  of  a  buying  move- 
ment in  the  agricultural  district  promises  an  increase  of 
business  in  this  item.  Power  transformers  are  reported  in 
ample  supply  with  demand  weak. 

Construction  Tools. — A  cut  is  recorded  on  shovels, 
"spoons"  and  similar  tools  of  about  10  per  cent.  Stocks  in 
jobbers'  hands  are  running  low,  and  any  steady  buying 
would  throw  orders  back  on  manufacturers  for  immediate 
shipment.     Jobbers  are  not  stocking. 

Line  Hardware. — No  increase  in  business  is  noted  and 
opinion  is  freely  expressed  that  another  cut  is  due,  owing 
to  reduced  costs  of  raw  materials. 

Tape. — Prices  hold  firm  to  former  levels,  and  stocks, 
particularly  on  rubber,  are  .running  low.  For  some  reason 
this  item  seems  neglected  fey  jobbers  to  a  certain  extent, 
none  reporting  any  definite  policy  in  regard  to  stock  main- 
tenance. The  feeling  is  that  in  view  of  possible  price 
changes  manufacturers  should  assume  their  full  share  of 
stock-carrying   risk. 

Heating  Appliances. — Business  remains  quiet.  Jobbers' 
stocks  ai'e  not  at  all  heavy,  and  dealers  are  also  running 
low.  Opinion  is  expressed  that  price  adjustments  in  this 
line  will  be  slower  than  in  any  other. 
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BOSTON 

Although  trade  is  unevenly  distributed  as  to  volume  in 
New  England  a  better  tone  pervades  the  market.  A  promi- 
nent Connecticut  jobber  reports  25  per  cent  better  busi- 
ness than  in  January,  and  in  Rhode  Island  improved  con- 
ditions are  noted.  Boston  jobbers  are  much  affected  by 
the  building  trades  strike,  but  some  good  outside  busi- 
ness is  coming  in.  Collections  are  sharply  watched,  and 
buying  for  stock  is  very  conservatively  done.  Increased 
buying  by  central  stations  is  noted  in  some  localities. 
Prices  of  motors,  control  equipment,  distribution  transform- 
ers and  considerable  other  apparatus  were  reduced  last 
week  by  about  10  per  cent  by  a  number  of  leading  manu- 
facturers. Manufacturers  are  generally  running  consid- 
erably below  their  capacity. 

Meters. — Production  has  still  to  overtake  the  demand. 
Prices   are  steady   and   stocks   scanty. 

Lamps. — An  excellent  winter's  business  is  reported,  one 
distributer  stating  that  the  demand  has  fallen  off  only  10 
per  cent  this  month.  Manufacturing  for  stock  is  proceed- 
ing to  some  extent.  One  factory  added  about  300,000  fin- 
ished lamps  to  its  stores  in  January  and  is  running  on  two- 
thirds  time,  cm-tailing  type  "B"  production  about  25  per 
cent  and  type  "C"  about  33  per  cent. 

Motors. — Several  leading  makers  announced  price  re- 
ductions around  10  per  cent  on  motor  and  control  equip- 
ment last  week.  Back  orders  are  still  occupying  some  fac- 
tories. Local  stocks  are  improving  in  range  and  qualtity 
and  competition  is  keen. 

Tape. — Among  eight  leading  New  England  jobbers  three 
had  normal  stocks  of  friction  tape  Monday,  four  were 
below  normal  and  one  reported  excess.  Those  carrying- 
subnormal  stocks  ranged  from  an  existing  supply  for  one 
week  to  two  months'  business.  Ordinarily  two  or  three 
months'  supply  is  carried.  Several  are  buying  on  a  hand- 
to-mouth  basis,  and  small  quantities  are  being  bought  more 
frequently  than  a  few  weeks  ago.  The  demand  is  rather 
light,  but  is  well  distributed  among  central  stations,  con- 
tractors and  industrial  buyers.  Compound  is  in  good  supply 
with  one  exception.  A  tendency  toward  purchasing  the 
cheaper  grades  of  tape  is  evident.  Prices  vary  consider- 
ably, a  fair  range  being  45  to  57  cents  on  black  friction 
tape,  according  to  quantity,  compound  running  from  about 
40  cents  to  50  cents  per  pound.  In  the  cotton  insulating- 
tape  market  a  better  feeling  is  reported.  Raw  material  and 
labor  are  easier,  but  no  marked  wage  reduction  has  been 
made  as  yet  in  a  leading  establishment  whose  prices  have 
fallen  from  200  to  100  per  cent  above  pre-war  figures.  De- 
liveries  are   excellent,   but   buying  is   cautious. 

Flexible  Armored  Conduit — No.  14  double-strip  was 
selling  Monday  in  Boston  at  $65  per  1,000  ft.;  with  light 
demand  and  good  stocks. 

Wire. — Unsteady  prices  featured  the  wire  market  at  the 
opening  of  the  week.  No.  14  rubber-covered  sold  for  $8 
CO  .$10  per  1,000  ft.,  dependent  on  quantity  and  local  stocks. 
Weatherproof  and  bare  bases  were  about  18  cents  and  from 
16i  to  17  cents  respectively.  The  demand  is  not  so 
active  as  usual. 

Non-Metallic  Flexible  Conduit. — This  material  was  steady 
Monday  at  $22  per  1,000  ft.  in  the  h-in.  size  and  $25  for 
the  i-in.  diameter.  No  difficulty  in  getting  this  product 
is  known.     The  market  is  quiet. 


ATLANTA 

A  slow  revival  of  business  activities  continues,  and  busi- 
ness men  in  general  are  assuming  a  more  optimistic  atti- 
tude of  mind  in  reference  to  the  future.  Manufacturing 
plants  continue  to  announce  schedules  for  reopening,  and 
the  retail  trade  is  reported  on  the  increase  throughout  the 
section.  The  local  electrical  contractors  seem  to  be  kept 
comfortably  busy  with  repair  work  and  some  new  con- 
struction and  report  the  receipt  of  a  good  number  of  in- 
quiries for  estimates  on  building  to  be  undertaken  in  the 
spring.  The  Sixth  Federal  Reserve  District  reports  that 
building  permits  in  the  twenty-one  principal  Southern 
cities  for  December  numbered  1,688,  valued  at  $2,922,921, 
a  sharp  decrease  under  December  of  1919. 


Ceiling  Fans. — No  movement  in  this  line  is  reported, 
though  a  price  reduction  from  $72  to  $64  list  has  just  been 
announced.  Stocks  have  been  accumulated  in  anticipation 
of  the  season  opening  on  about  April  1. 

Wire. — Popular  sizes  of  both  weatherproof  and  rubber- 
covered  continue  to  move  in  reduced  volume,  though  in- 
quiries for  heavy  purchases  are  being  received.  Stocks 
throughout  the  section  are  in  excellent  shape,  with  rubber- 
covered  on  a  16-cent  base  and  weatherproof  on  a  17-cen( 
base. 

Tape. — The  tape  market,  both  friction  and  rubber,  is 
reported  rather  dull,  with  jobbers  placing  orders  only  for 
immediate  requirements.  Most  firms  state  that  no  heavy 
orders  will  be  placed  under  ninety  days  as  all  firms  have 
stocks  on  hand  in  all  varieties  sufficient  for  thirty  to  sixty 
days.  Jobbers  are  expecting  sharp  price  reductions  simi- 
lar to  those  in  other  specialties  containing  cotton  and 
rubber.  The  present  quotation  on  weatherproof  is  48  cents 
per  pound. 

Schedule  Material. — Heavy  stocks  have  been  accumulated, 
and  all  companies  report  sales  very  slow. 

Porcelain. — As  predicted  last  week,  porcelain  prices  have 
been  advanced  approximately  20  per  cent.  Knobs  and  tubes 
continue  to  move  quite  satisfactorily,  and  stocks  in  general 
are  reported  fair,  no  acute  shortage  of  material  being  in 
evidence. 

Industrial  Motors. — Manufacturers  announce  price  reduc- 
tions of  approximately  10  per  cent  in  all  sizes.  Stocks 
are  in  fair  shape  and  the  mai'ket  is  somewhat  sluggish. 

Distribution  Transformers.  —  Municipalities  and  small 
utilities  are  taking  quite  a  respectable  volume  of  the  moi-e 
popular  sizes.  Local  stocks  are  in  fair  condition,  and  prices 
are  repoi'ted  steady. 

Farm-Lighting  Outfits. — An  increasing  interest  is  re 
ported  in  this  line,  accounted  for  probably  by  a  slight  price 
reduction  on  the  part  of  the  manufacturers  to  both  the 
retailer  and  consumer.  Stocks  are  somewhat  low  with  ship- 
ments quite  satisfactory. 


ST.  LOUIS 

Business  seems  slowly  but  surely  to  be  getting  undei- 
way  once  more,  each  succeeding  week  showing  a  slight  in- 
ci'ease  over  the  previous  one.  While  the  revival  is  not 
startling  by  any  means  it  does  indicate  that  the  pendu- 
lum has  stai'ted  to  swing  the  other  way.  Retailers  report 
the  appliance  business  picking  up  considerably,  an  increase 
in   sales   of  vacuum   cleaners  being  particularly   noticeable. 

St.  Louis  engineers  are  preparing  plans  for  several  small 
municipal  light  plants  which  will  go  through  in  the  spring 
if  the  municipal  bond  market  improves  by  that  time.  The 
dearth  of  actual  construction  continues.  Inquiries  from 
industrials  are  still  heavy,  with  sales  improving.  The  rail- 
roads and  utilities  pursue  their  policy  of  buying  lightly, 
but  many  inquiries  are  received  from  them.  The  non-em- 
ployment situation  has  bettered,  several  large  industrials 
opening  up  again  on  part  time,  their  labor  costs  having 
been  adjusted  in  the  meantime.  Collections  average  sixty 
days. 

Switches. — The  Department  of  Electrical  Inspection  of 
St.  Louis  has  announced  that  only  switches  of  the  safety 
type  will  be  passed  hereafter.  This  ruling  is  modified  by 
the  explanation  that  any  switch  inclosed  in  a  metal  box 
and  indicating  externally  whether  the  circuit  is  open  or 
closed  will  be  considered  a  safety  switch.  Jobbers'  stocks 
of  knife  switches  are  not  large,  while,  on  the  other  hand, 
their  supplies  of  safety  switches  are  heavy.  Demand  for 
the  safety  switch  has  been  slow. 

Tape. — Jobbers  here  stock  only  the  i-in.  black  friction 
and  rubber  tape  to  any  extent,  cai-rying  as  a  rule  about 
5,000  lb.  of  that  size  to  100  lb.  of  any  other  size.  Stocks 
are  ample  to  take  care  of  demand,  which  is  fairly  steady. 
Jobbers  have  been  following  the  practice  of  ordering  new 
supplies  about  once  a  month  in  order  to  keep  fresh  stock 
coming  in,  but  their  oi-ders  for  several  months  to  come 
will  be  smaller  than  formerly.  Both  the  black  friction  and 
the  rubber  tape,  i'-in.,  are  being  quoted  at  45  cents  per 
pound. 
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Motors. — Movement  is  slow,  tliough  there  are  still  a  good 
number  of  inquiries  coming  in.  Stocks  are  getting  heavy, 
but  there  have  been  no  price  cuts  to  date. 

Knobs  and  Tubes. — Jobbers'  supplies  are  topheavy,  and 
there  have  been  a  number  of  instances  of  price  slashing 
in  order  to  cut  down  stocks.  Quotations  vary,  but  all  of 
them  are  below  replacemert  prices.  Quotations  on  "Nail- 
it"  knobs  range  from  $22.80  to  $30  per  1,000.  Jobbers  are 
asking  $11. -50  per  1,000  for  i",i-in.  x  3-in.  tubes.  Despite 
the  price  cuts  demand  has  not  been  heavy. 

Fuses. — There  is  a  steady  demand  for  fuses,  but  present 
stocks  are  capable  of  taking  care  of  it  for  some  time  to 
come. 

Wire. — A  good  number  of  small  orders  continues  to  be 
the  rule,  with  very  little  change  of  any  kind  in  the  market. 
Rubber-covered  No.  14  is  quoted  at  $8  per  1,000  ft.  Several 
jobbers  report  good  orders  from  contractors  in  outlying 
sections  of  Missouri. 

Sockets. — Jobbers  continue  to  report  business  very  dull. 
Stocks  have  become  unwieldy,  but  prices  are  being  held 
firmly. 

Poles. — Demand  has  increased  in  the  last  few  weeks, 
but  it  is  not  heavy  enough  to  be  a  serious  drain  on  stocks. 
Prices  are  holding  up,  though  the  opinion  is  that  decrease 
in  cost  of  production  will  reach  the  buyer  soon. 


SAN  FRANCISCO 

There  seem  to  be  indications  that  California  is  recover- 
ing from  the  prevalent  feeling  of  business  depression.  Still 
the  1920  crops,  while  big,  are  unmarketed  in  many  sections 
because  of  the  efforts  of  the  growers'  association  to  hold  up 
prices.  There  still  exists  the  spirit  of  hand-to-mouth  buy- 
ing. 

These  factors,  however,  are  becoming  neutralized  by 
the  steadily  improving  morale  of  the  buying  public,  and 
many  dealers  are  even  reporting  better  sales  for  January 
of  this  year  than   for  January  of  last  year. 

Switch  Boxes. — .'^.  20  per  cent  drop  is  reported  in  the 
price  of  standard  switch  boxes  for  non-metallic  flexible 
conduit,  a  representative  type  now  selling  for  22J  cents 
each  in  lots  of  100.    Local  stocks  are  big. 

Insulating  Materials. — Various  decreases  in  price  have 
occurred  in  cotton  tapes  and  the  like  and  sales  are  quite 
slow. 

Cross-Arms. — Local  stocks  are  excellent  in  the  face  of 
declining  construction.  As  a  gage  of  local  prices  it  may 
be  noted  that  the  3i-in.  x  45-in.,  10-ft.  arms,  are  selling 
f.o.b.  Coast  cities  in  fairly  large  lots  at  $1.22  each,  and  the 
same  arm  in  the  5-ft.  length  at  61  cents. 

Rubber-Covered  Wire. — No.  14  single-braid  solid  wire 
has  dropped  slightly  and  is  now  selling  in  coil  lots  for 
about  $9.40  per  1,000  ft.  It  is  reported  that  many  con- 
tractors are  now  placing  fairly  large  assorted  orders  on 
the  assumption  that  the  copper  market  is  at  its  bottom 
level. 

Water  Heaters. — Not  very  long  ago  many  range  instal- 
lations were  held  up  because  of  the  shortage  of  electric 
water  heaters,  the  biggest  demand  being  for  the  5-kw. 
size,  generally  with  a  thermostat.  The  decline  of  sales 
effort  has  remedied  this  condition  and  produced  stagnant 
stocks.  Jobbers,  however,  are  not  worrying  over  this  item 
at  least,  for  the  abundant  additional  power  promised  for 
the  near  future  v.ill  intensify  sales  effort  by  all  branches 
of  the  industry. 

SEATTLE— PORTLAND 

In  the  Seattle  and  Portland  districts  very  little  change 
is  noted  in  conditions  over  those  obtaining  during  the  last 
few  weeks.  Sales  along  most  lines  are  light,  but  are  show- 
ing gradual  improvement,  especially  among  materials  uti- 
lized in  building.  Appliance  sales  in  Seattle  are  consid- 
erably ahead  of  the  mark  usually  made  during  .January  and 
February,  and  from  present  indications  there  will  be  con- 
siderable building,  both  residence  and  business,  in  Seattle 
and   Portland   this   year.     If  this   proves   true,   tiie  lumber 


industry  should  be  materially  benefited.  There  is  a  gradual 
decline  in  prices,  but  these  reductions  are  not  materially 
affecting  sales.  Stocks  are  in  fine  shape,  and  no  difficulty 
is  experienced  in  getting  shipments  from  the  East. 

Manufacturers  in  the  Portland  ten-itory  report  busi- 
ness rather  quiet,  but  the  future  continues  to  look  bright. 
Collections  are  fair,  though  somewhat  slow,  but  it  is  not 
felt  that  this  indicates  any  ultimate  difficulty  in  r-ealizing 
the  full  indebtedness  eventually.  Jobbers  state  that  busi- 
ness is  improving  somewhat  since  the  first  of  the  year. 
Collections  by  jobbers  are  still  poor;  in  fact,  they  show 
no  indications  for  the  better.  Approaching  liquidations  are 
much  in  evidence  among  some  of  the  smaller  dealei's,  and 
the  credit  situation  is  quite  strained.  Dealers  in  the  Seattle 
district  report  that  there  is  a  fair  business  with  gradual 
improvement. 

Electric  Signs. — A  slight  di'op  in  materials  involved  in 
electric  sign  construction  and  noticeable  decreases  in  costs 
of  installation  have  been  instrumental  in  causing  a  move- 
ment of  this  merchandise.  It  is  expected  to  reach  consid- 
erable magnitude  before  the  end  of  the  year. 

Meters. — An  increase  in  demand  is  noted  with  increase 
in  construction.  Stocks  are  in  much  better  condition  and 
deliveries  are  coming  through  considerably  better. 

Rigid  Conduit. — New  construction,  which  has  sho\vn  an 
appreciable  increase  since  the  first  of  the  year,  has  in- 
creased the  demand  for  this  merchandise  but  stocks  are 
more  than  adequate  to  care  for  demand.  Prices  are 
fluctuating. 

Lamp  Cord. — Demand  shows  slight  increase,  but  stocks 
are  ample  and  replenishments  very  easy  to  obtain.  A  re- 
cent drop  in  prices  is  noted. 

Ranges. — Deliveries  are  coming  thi'ough  nicely  from 
Eastern  factories  for  spring  and  summer  business,  and 
fi'om  indications  this  year's  sales  will  measure  up  favor- 
ably with  those  of  1920.  Present  sales  are  light  in  spite 
of  recent  reductions  in  price. 


SALT  LAKE  CITY— DENVER 

An  Intermountain  newspaper  of  reputable  standing  said 
in  its  latest  weekly  financial  summarj':  "Many  banks  have 
entirely  cleared  their  indebtedness  with  the  Federal  Re- 
serve and  are  in  excellent  condition  to  meet  the  inevitable 
demands  of  the  coming  spring  and  summer  for  money  tj 
plant  and  work  crops.  The  very  favorable  weather  con- 
ditions during  the  present  winter  have  meant  very  many 
thousands  of  dollars  to  the  live-stock  and  agricultural  in- 
dustries. But  the  best  indication  of  all  is  the  state  of 
mind  in  which  the  farmers  and  the  business  men  are  ap- 
proaching their  1921  problems.  People  have  recovered  their 
courage  and  their  determination.  They  have  come  to  real- 
ize that  because  prices  dropped  was  no  reason  to  lose  faith 
or  to  cease  their  efforts.  On  the  contrary,  they  are  now 
working  harder,  thinking  more  sanely  and  practicing  a 
more  wholesome  economy  and  thrift  than  at  any  time 
before  the  high-price  balloon  began  to  collapse." 

Tape. — The  demand  for  tape  in  all  grades  is  steady,  al- 
though it  is  not  moving  in  big  volume.  Auto  accessory 
dealers  and  service  stations  and  garages  are  big  consum- 
ers of  rubber  tape,  while  the  mines  and  industrial  plants 
use  large  consignments  of  friction  tape,  especially  of  the 
better  grades.  The  size  of  tape  almost  exclusively  in  de- 
mand is  the  standard  3-in.  There  has  been  some  inquiry 
for  the  1-in.  size,  but  not  sufficient  to  make  it  worth  while 
for  jobbei's  to  stock.  Jobbers  report  ample  stocks  on  hand 
to  meet  the  present  trade  demands;  the  only  suggestion 
of  a  shortage  is  in  the  cheaper  grades  of  friction  tapes. 
One  big  jobbing  house  has  been  under  the  necessity  of 
picking  up  odd  lots  wherever  they  could  be  found  to  fill 
orders  specifying  immediate  delivery.  The  price  tendency 
on  tape  is  decidedly  downward.  A  10  per  cent  reduction 
has  already  been  announced  to  dealers  and  a  new  sched- 
ule sheet  noting  further  decline  is  now  being  prepared  by 
jobbers.  The  cheaper  grade  of  friction  tape  is  now  quoted 
at  70  cents  a  pound  and  the  best  grade  is  quoted  at  $1.15. 
The  price  of  rubber  tape  ranges  from  75  cents  to  $1.50  a 
pound. 
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Pittsburgh  district  office,  was  toast- 
master.  The  new  officers  elected  were: 
R.  W.  Patton,  president;  R.  L.  Wilson, 
vice-president,  and  C.  W.  Hutchinson, 
trustee. 


Southern  Jobber  Holds  Optimistic 
Outlook 

According  to  an  announcement  of  the 
Piedmont  Electric  Company,  Asheville, 
N.  C,  the  company,  in  all  its  eighteen 
years  of  existence,  does  not  recall  en- 
tering a  new  year  with  such  ambitious 
plans  for  the  future  and  so  much  en- 
thusiasm for  carrying  them  through  as 
in  this  new  year.  The  business  of  the 
company  in  the  past  few  months  is  re- 
ported to  show  a  considerable  increase 
over  the  corresponding  period  of  a  year 
ago.  This  is  taken  as  a  vote  of  confi- 
dence on  its  policy  of  sales. 


Austin  Machinery  Company  of 
Louisiana  Incorporates 

The  Austin  Machinery  Company  of 
Louisiana,  Inc.,  1020  Maison  Blanche 
Building,  New  Orleans,  has  been  incor- 
porated under  the  laws  of  the  State  of 
Louisiana  with  .^100,000  preferred  stock 
and  $200,000  common  stock  as  sole 
cistributer  for  Louisiana,  Arkansas, 
Mississippi  and  Tennessee  of  the  prod- 
ucts of  the  Austin  Machinery  Cor- 
poration, manufacturer  of  contractors' 
equipment.  This  corporation,  it  is  an- 
nounced, will  carry  a  full  stock  of  ma- 
chinery and  spare  parts  for  the  require- 
ments of  municipalities  and  contractors 
of  excavation,  construction,  irrigation 
and  drainage  projects. 


Navy  Specifications  Issued  for 
Mica  and  Batteries 

The  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington,  has  is- 
sued specifications  17J3,  dated  Nov. 
1.  1920,  on  hard-rubber  jars  and  hard 
and  soft  rubber  parts  (except  separa- 
tors) used  in  storage  batteries  of  sub- 
marine boats;  17M5b,  dated  Dec.  1, 
1920,  superseding  17M5a  of  July  1, 
1915,  on  mica  and  pressed-mica  plate, 
and  17S6,  dated  Jan.  3,  1921,  on  separa- 
tors, hard-rubber,  for  storage  batteries 
for  submarine  boats. 


International  Clay  Products 
Purchases  Properties 

Announcement  is  made  that  the  In- 
ternational Clay  Products  Company,  31 
Union  Square,  New  York  City,  has  re- 
cently purchased  the  entire  properties, 
plant,  equipment,  coal,  clay  and  shale 
mines  of  the  Clermont  Sewer  Pipe  Com- 
pany of  Pennsylvania  and  the  Kesco 
Clay  Products  Company  of  New  Jersey. 
The  Clermont  plant  covers  400  acres  of 
land  and  hap  an  annual  capacity  of  10,- 
000,000  duct  feet  of  clay  conduit.    Both 


plants  are  reported  to  be  operating  at 
full  capacity,  and  complete  stocks  are 
carried  for  prompt  shipment.  In  addi- 
tion the  company  carries  cable  hangers, 
conduit  coupling  rods  and  pick-up  tools. 


Edison  Storage  Battery  Takes 
Optimistic  Outlook 

F.  D.  Fagan,  recently  appointed  vice- 
president  and  general  manager  of  the 
Edison  Storage  Battery  Company, 
Orange,  N.  J.,  called  in  district  man- 
agers from  all  over  the  United  States 


Marine  Equipment  Manufacturers' 
Association  Launched 

Among  the  shipbuilders  and  manu- 
facturers of  marine  equipment  and  sup- 
plies who  were  represented  at  a  meet- 
ing in  New  York  City  on  Jan.  28,  at 
which  time  what  was  tentatively  called 
the  Marine  Equipment  Manufacturers' 
Association  was  formed,  were  th? 
American  Car  &  Foundry  Company, 
American  Engineering  Company,  Amer- 
ican Steel  Foundries,  Brunswick  Refrig- 
erating Company,  Charles  Cory  &  Sen 
Inc.,  Crane  Company,  Cutler-Hammer 
Manufacturing  Company,  Electro  Dy- 
namic Company,  Fairbanks,  Morse  & 
Company,  Gold  Car  Heating  &  Lighting 
Company,  Griscom-Russell  Company, 
International  Nickel  Company,  Locomo- 
tive   Superheater    Company,    Niles-Be 


EDISON   BATTERY  DISTRICT   MANAGERS  GROUPED  ABOUT  THE  "OLD   MAN" 
AT   THE    FACTORY 


and  Canada  for  a  conference  with  de- 
partment heads  and  officials  during  the 
week  of  Jan.  31,  at  which  time  general 
policies  for   1921   were  outlined. 

The  tone  of  the  convention  was  very 
optimistic  concerning  the  big  future 
awaiting  the  storage-battery  business. 
One  point  in  support  of  this  view  is 
the  confidence  exhibited  by  the  New 
York  Edison  Company  in  its  electric 
vehicle  show,  just  completed.  Optimism 
for  the  future  of  this  business  rests 
on  a  basis  which  the  company  thinks 
never  was  more  concrete. 


Westinghouse  Veteran  Em- 
ployees' Banquet  Attended 
by  950  Persons 

Nine  hundred  and  fifty  members  of 
the  Veteran  Employees'  Association  of 
the  Westinghouse  Electric  &  Manu- 
facturing Company  attended  the  eighth 
annual  banquet,  held  in  Pittsburgh  on 
the  evening  of  Jan.  29.  The  association 
now  includes  in  its  membership  more 
than  1,200  men  and  women.  The  speak- 
ers at  the  meeting  were  Col.  H.  G. 
Prout,  who  was  long  associated  with 
George  Westinghouse  and  who  told  of 
his  association,  and  Dr.  W.  R.  Farmer 
of  the  Western  Theological  Seminary. 
James  McA.   Duncan,   manager  of  the 


ment-Pond  Company,  Page  Steel  &  Wire 
Company,  Shepard  Electric  Crane  & 
Hoist  Company,  C.  H.  Wheeler  Manu- 
facturing Company  and  the  Westing- 
house Electric  &  Manufacturing  Com- 
pany. 

The  objects  of  the  association,  as 
given  out  by  its  temporary  president, 
Edward  A.  Simmons,  Marine  Kiiumeer- 
ing,  Woolworth  Building,  New  York 
City,  are;  To  advance  the  interests  of 
its  members,  to  promote  good  will  be- 
tween those  who  buy  am!  those  who 
sell  marine  equipment  and  supplies,  to 
promote  and  supervise  exhibits,  and 
to  co-operate  with  other  associations 
in  the  marine  field  to  the  end  that  their 
efforts  for  the  advancement  of  the  de- 
signing, building  and  operation  of  ships 
shall  be  most  productive.  K.  L.  Ames, 
Jr.,  American  Steel  Fcmndries,  332 
South  Michigan  Avenue,  Chicago,  is 
acting  secretary. 


New  Equipment  Manufacturers' 
Agency  in  New  England 

Arthur  11.  Abbott,  who  was  formerly 
connected  with  the  Boston  office  of  the 
General  Electric  Company  as  trans- 
former specialist,  has  recently  gone 
into  business  as  a  manufacturei-s' 
agent,  with  offices  at  88  Broad  Street, 
Boston.     He  is  handling  Schweitzer  & 
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Conrad  outdoor-substation  equipment 
and  liquid  fuses,  "Hi-Voltage"  air-break 
switches,  "Ohio"  lifting  magnets  and 
fractional-horsepower  motors,  auto- 
matic electric  control  manufactured  by 
the  Sundh  Electric  Company,  Karge- 
Baker  flexible  couplings,  and  stokers 
and  steam-jet  ash  conveyors  manu- 
factured by  the  Frederick  Engineering 
Company. 


To  Increase  Heater  Cord  Output 
50  per  Cent 

When  the  new  equipment  now  on . 
hand  is  installed,  the  Driver-Harris 
Company,  Harrison,  N.  J.,  will  be  in  a 
position  to  increase  its  output  of  heater 
cord  50  per  cent.  The  present  produc- 
tion is  now  around  4,000,000  ft.  per 
month,  and  with  this  new  equipment 
the  capacity  will  be  increased  to  6,000,- 
000  ft.  The  company  disposes  of  its 
entire  heater  cord  output  to  appliance 
manufacturers. 


New  York  Edison's  Vehicle  Show 
Brings  Results 

From  first  observations,  the  results 
of  the  electric  vehicle  show  staged  by 
the  New  York  Edison  Company  in  its 
showrooms  during  the  two  weeks  ended 
Feb.  12  will  fully  justify  the  effort.  In 
speaking  with  Mr.  Skinner,  directly  in 
charge  of  the  show,  and  with  various 
representatives  of  the  companies  ex- 
hibiting, a  representative  of  the  Elec- 
trical World  learned  that  there  has 
been  a  great  deal  of  serious  thought 
given  to  the  use  of  the  electric  vehicle 
and  the  industrial  truck  in  solving  the 
problem  of  transportation. 

Representatives  of  virtually  every 
steamship  and  railway  line  in  New 
York  City  attended,  and  the  volume  of 
inquiries  received  was  very  satisfac- 
tory. 

The  important  factor  observed  was 
the  intei-est  in  electiic  vehicles  as 
a  whole  in  working  out  industrial  and 
transportation  problems,  rather  than 
interest  in  the  product  of  any  one  manu- 
facturer. Of  course,  there  were  some 
orders  placed  for  both  kinds  of  trucks. 

Visitors  from  central  stations  as  far 
west  as  Chicago  were  present  and  it  is 
highly  probable  that  in  the  near  future 
similar  shows  will  be  instituted  in  sev- 
eral sections  of  the  country. 


Purchasing  Agents  Discuss  Coal 
Contracts 

W.  L.  Chandler  of  the  Dodge  Sales  & 
Engineering  Company,  Mishawaka, 
Ind.,  president  of  the  National  Asso- 
ciation of  Purchasing  Agents,  has  called 
a  meeting  of  the  fuel  committee  of  this 
organization  to  be  held  at  the  William 
Penn  Hotel  at  Pittsburgh  on  Feb.  18 
and  19. 

The  purpose  of  this  meeting  is 
for  the  fuel  committee  to  meet  and 
discuss  a  fair,  equitable  and  inviolate 
form  of  contract  governing  the  pur- 
chase and  delivery  of  coal. 

There  will  be  about  thirty-seven 
members  of  the  fuel  committee  present, 


each  representing  a  local  association, 
with  Ernest  H.  Hawkins,  E.  I.  du  Pont 
de  Nemours  Company,  Wilmington, 
Del.,  as  chairman  of  the  committee  and 
of  an  advisory  council  of  five  members 
of-  the  fuel  committee. 

It  is  the  purpose  of  the  fuel  com- 
mittee to  reach  some  form  of  contract 
which  may  be  standardized,  and  at  a 
later  meeting  the  advisory  council  will 
meet  with  representative  coal  operators, 
distributers  and  purchasers  to  secure 
their  advice  and  co-operation  relative 
to  the  provisions  of  the  contract  as 
worked  out  at  this  meeting. 


Long-Bell  Lumber  Company  to 
Build  Mill  and  Lumber  Plant 

The  Long-Bell  Lumber  Company, 
Kansas  City,  Mo.,  is  planning  to  erect  a 
large  mill  and  lumber  plant  on  the 
Cowlitz  River  at  Kelso,  Wash.  The 
proposed  plant  will  have  a  daily  capac- 
ity of  1,000,000  ft.  and  will  be  e'quipped 
with  electrically  driven  machinery 
throughout.  The  company  turns  out 
wood  poles  of  all  kinds  and  other  lum- 
ber products  used  in  the  electrical 
industry. 


Sanborn  Electric  Enters  Appliance 
Jobbing  Field 

The  Sanborn  Electric  Company,  In- 
dianapolis, contractor,  has  taken  up 
the  jobbing  of  electrical  appliances  and 
will  act  as  distributer  for  the  Bluebird 
washing  machine,  Utenco  ironer, 
Blakeslee  dishwashing  machine,  Capitol 
ironing  machine,  Rutenber  and  Sim- 
plex heating  appliances,  etc.  A.  I.  Clif- 
ford, who  was  formerly  associated  with 
the  Luxam  Electrical  Supply  Company, 
Fort  Wayne,  Ind.,  is  in  charge  of  the 
sales  division  of  the  Sanborn  company. 


Employees'  Representatives  Co- 
operate in  Wage  Reduction 

A  wage  reduction  of  13  per  cent  to 
piece  workers  and  8  per  cent  reduction 
to  hourly  and  day  workers  was  an- 
nounced last  week  by  Richard  H.  Rice, 
manager  Lynn  (Mass.)  Works,  General 
Electric  Company,  effective  Feb.  14. 
Salaried  employees,  whose  increases  had 
not  been  as  high  as  other  classes,  are 
not  to  be  reduced  at  this  time.  About 
11,000  employees  will  be  affected.  The 
reduction  was  made  on  the  recommen- 
dation of  the  employees  themselves 
through  the  joint  adjustment  commit- 
tee. This  committee  consists  of  four 
members  from  the  employees,  chosen 
through  the  shop  representative  sys- 
tem, and  four  representatives  of  the 
company.  The  recommendation  was 
made  unanimously  after  a  series  of 
meetings  in  which  the  business  situation 
was  thoroughly  discussed,  and  the 
amount  of  the  reduction  was  left  to  Mr. 
Rice  to  determine. 

No  cut  will  be  made  at  present  in  the 
pay  of  foremen,  assistant  foremen,  lead- 
ing hands,  draftsmen,  engineering  and 
co-operative  students,  apprentices  and 
instructors,  because  the  wages  of  these 
groups   have   increased   by   a   consider- 


ably smaller  percentage  than  the  wages 
of  others.  In  announcing  the  reduc- 
tions Mr.  Rice  pointed  out  that  the 
present  business  situation  demands  the 
most  careful  handling  in  order  that  its 
effects  may  be  minimized.  In  addition 
to  lower  costs  for  the  future,  intense 
activity  along  productive  lines  is  essen- 
tial to  preserve  the  business  in  hand, 
he  said. 


Fort  Wayne  Works  of  General 
Electric  to  Be  Increased 

Sixty  acres  of  ground  have  just  been 
purchased  by  the  General  Electric 
Company  in  Fort  Wayne,  Ind.,  for  the 
expansion  of  its  Fort  Wayne  works. 
This  property  is  adjacent  to  the  pres- 
ent property  of  the  company,  and  it  is 
planned  very  shortly  to  begin  the  erec- 
tion on  this  land  of  buildings  which 
will  add  about  one-tenth  to  the  size  of 
the  plant.  According  to  the  company 
officials,  the  new  property  is  big  enough 
to  provide  space  for  the  eventual  dou- 
bling of  the  size  of  the  Fort  Wayne 
works. 

It  is  the  intention  of  the  company  to 
put  up  two  large  one-story  buildings  on 
a  part  of  this  new  property,  each  afford- 
ing at  least  6-5,000  sq.ft.  of  floor  space. 
The  transformer  shop  of  the  Fort 
Wayne  plant,  which  has  been  experienc- 
ing a  splendid  boom  in  business  in 
recent  months,  will  be  housed  in  these 
buildings. 

At  the  present  time  the  Fort  Wayne 
plant  of  the  General  Electric  Com- 
pany occupies  a  total  of  1,300,000 
sq.ft.  of  floor  space  and  under  norma! 
conditions  employs  about  6,000  workers. 
The  erection  of  the  additional  buildings 
will  mean  that  the  company  will  have  to 
employ  at  least  500  additional  workers. 


Combustion  Official  Abroad  for 
Consultation 

George  E.  Learnard,  president  of  the 
International  Combustion  Engineering 
Corporation,  11  Broadway,  New  York, 
has  just  gone  abroad  to  confer  with 
certain  officials  of  the  Underfeed  Stoker 
Company,  Ltd.,  of  London,  England,  as 
well  as  with  some  well-known  men  of 
France.  Through  the  International 
company  there  is  close  affiliation  be- 
tween the  Underfeed  Stoker  Company, 
Ltd.,  London,  and  the  Combustion  En- 
gineering Corporation,  New  York.  The 
Underfeed  Stoker  Company,  Ltd.,  is 
planning  to  build  a  large  new  factory 
near  London,  and  Mr.  Learnard  is  to  be 
present  when  this  work  starts.  It  is 
also  expected  that  he  will  be  on  hand 
when  work  is  started  on  a  French  fac- 
tory. 

Mr.  Learnard's  belief  is  that  the  whole 
subject  of  proper  combustion  engineer- 
ing is  more  or  less  a  keystone  in  any 
reconstruction  and  rehabilitation  pro- 
gram and  that  the  general  moral  effect 
of  considering  the  enormous  economies 
that  can  be  brought  about  by  proper 
combustion  engineering  is  perhaps 
more  helpful  to  the  general  situation 
than  the  mere  saving  of  dollars  that  it 
represents. 
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The  Thordarson  Electric  Manufactur- 
ing Company,  501  South  Jefferson 
Street,  Chicago,  announces  the  ap- 
pointment of  J.  L.  Finnicum  as  sales 
manager.  Mr.  Finnicum  was  formerly 
connected  with  the  Doubleday-Hill  Elec- 
tric Company,  Pittsburgh,  for  more 
than  eight  years  in  the  capacity  of 
salesman  and  in  charge  of  the  appa- 
ratus department.  For  the  last  two 
years  he  has  been  acting  as  district 
manager  at  Chicago  for  the  Electric 
Products  Company,  Cleveland. 

The  Pelton  &  Crane  Company,  De- 
troit, announces  the  return  of  the  "Pel- 
ton"  electric  furnaces.  The  company 
discontinued  the  manufacture  of  these 
furnaces  in  1916  when  the  supply  of 
certain  necessai-y  materials  was  cut  off. 

The  Yale  &  Towne  Manufacturing 
Company,  Stamford,  Conn.,  has  filed  no- 
tice of  increase  in  capital  stock  from 
$5,000,000  to  $25,000,000. 

The  Harrisburg  Machine  &  Electric 
Welding  Company,  Harrisburg,  Pa.,  re- 
cently organized,  is  planning  to  estab- 
lish a  machine  shop  in  a  building  now 
being  erected  in  the  vicinity  of  Eight- 
eenth and  Chestnut  Streets,  which  it 
is  expected  will  be  ready  for  occupancy 
about  the  middle  of  March.  Later  the 
company  proposes  to  erect  a  new  plant 
at  the  corner  of  Eighteenth  and  Chest- 
nut Streets  to  provide  for  increased 
operations. 

The  Gwilliam  SuppFy  Company, 
Philadelphia,  manufacturer  of  conduit 
fittings,  has  removed  its  plant  from  528 
North  Hancock  Street  to  830  North 
Hancock  Street. 

The  Appleton  Electric  Company, 
Chicago,  is  now  established  in  its  new 
plant  at  Paulina  and  Wellington 
Streets,  where  it  has  much  larger  quar- 
ters. 

The  Crown  Chandelier  Manufactur- 
ing Company,  New  York  City,  manu- 
facturer of  lighting  fixtures,  etc.,  has 
removed  from  103  Mott  Street  to  610- 
12  Broadway,  where  it  has  considerably 
more  floor  space  and  increased  facili- 
ties to  take  care  of  its  rapidly  in- 
creasing  business. 

The  Mutual  Metal  Manufacturing 
Company,  1948  North  Kedvale  Ave- 
nue, Chicago,  has  been  organized  to 
take  over  the  plant  of  William  Chris- 
tensen,  manufacturer  of  lighting-fix- 
ture parts. 

The  Utility  Fittings  Company,  Phila- 
delphia, manufacturer  of  electrical  con- 
duit fittings,  has  removed  from  812 
Walnut  Street  to  1932  East  Westmore- 
land Street,  where  its  new  factory  is 
located.  The  company,  it  is  said,  con- 
templates taking  on  several  new  lines 
in  conjunction  with  its  regular  line  of 
products. 

The  Acme  Electric  &  Manufacturing 
Company,  Cleveland,  manufacturer  of 
battery-charging  apparatus,  dies,  tools 
and  gages,  has  enlarged  its  factory 
space  and  has  purchased  a  new  building 
at  1444  Hamilton  Avenue.  It  has  re- 
cently developed  a  motor-generator  for 
motion-picture  purposes.  The  company 
has  established   sales  agencies  as  fol- 


lows: Otto  Sarvas,  1966  Broadway,  New 
York  City;  Elliott  Reynolds,  Sixty-third 
and  Oxford  Streets,  Philadelphia;  R.  H. 
Barber,  4111  Ravenswood  Avenue,  Chi- 
cago; R.  L.  Lunt,  716  McKnight  Build- 
ing, Minneapolis;  Detach  &  Company, 
555  Turk  Street,  San  Francisco;  A.  C. 
Gilchrist,  1444  Hamilton  Avenue,  Cleve- 
land; L.  J.  Kaiser,  2476  Park  Boule- 
vard,   Detroit. 

The  Crocker- Wheeler  Company,  Am- 
pere, N.  J.,  announces  that  it  will  re- 
move its  Philadelphia  office  from  the 
North  American  Building  to  1209  Arch 
Street  on  or  about  Feb.  15.  Samuel 
Russell,  Jr.,  has  been  in  charge  of  the 
Philadelphia  office  since   1897. 


Thebo  &  Starr,  Sharon  Building,  San 
Francisco,  engineers  and  constructors, 
have  issued  a  four-page  leaflet  showing 
photographic  reproductions  of  work 
completed  west  of  the  Rocky  Mountains 
since  1905  which  was  supervised  by  the 
members  of  their  firm. 

The  Delta  Electric  Company,  Marion, 
Ind.,  has  filed  notice  of  increase  in  cap- 
ital stock  from  $11^,000  to  $165,000. 

J.  Livingston  &  Company,  Inc.,  Grand 
Central  Terminal,  New  York  City,  con- 
structing, electrical  and  mechanical 
engineers,  announces  the  opening  of  a 
branch  office  at  123  West  Madison 
Street,  Chicago,  under  the  supervision 
of  L.  F.   Brooker,  vice-president. 


Foreign  Trade  Notes 


GKRMANY  HAS  ELRCTTtlCVL  AR- 
TICLKS  TO  EXPORT. — According  to  a  re- 
port from  the  United  States  Consul  at  Goth- 
enburg, Sweden.  Germany,  in  its  advertising 
spreads  in  newspapers  of  western  Sweden, 
shows  that  it  is  now  in  a  position  to  export 
many  articles  of  trade,  among  which  are 
general   electrical   fl.xtures.   generators,   etc. 

THE  HOOVER  SUCTION  SWEEPER 
COMPANY  OF  CANADA,  LTD..  will  hold 
its  second  annual  dealer  conference  at  the 
Royal  Connaught  Hotel.  Hamilton,  Ontario. 
Feb.  9  and  10.  Talks  on  merchandising 
and  selling,  business  conditions  in  Canada, 
etc.,  are  among  the  subjects  to  be  discussed. 

NEW  ELECTRIC  PLANT  IN  BLACK- 
BURN. ENGLAND. — The  Electricity  Com- 
mittee, according  to  the  London  Times,  has 
approved  revised  estimates  amounting  to 
£850,000  for  the  completion  of  a  new  elec- 
tiic  generating  plant.  Application  will  be 
made  to  the  Electricity  Commissioners  for 
permission  to  borrow  £600,000.  the  differ- 
ence between  the  amoimt  already  approved 
and    the    amount   of    the    revised    estimate. 

W.  T.  HENLEY'S  TELEGRAPH  WORKS 
COMPANY,  LTD.,  London.  England,  man- 
ufacturer of  cable,  is.  according  to  the 
London  Eirctricion,  inviting  applications  for 
an  issue  of  2.50.000  ordinary  shares  of  £1 
at  the  price  of  £1  4s.  per  share,  the  pro- 
ceeds to  be  used  to  finance  expansion  in 
business  and  to  provide  for  additions  to 
its  works   to   meet   future   demands. 

MARKET  FOR  ELECTRIC  LAMPS  IN 
NETHERLANDS  EAST  INDIES.  —  The 
trade  in  electric  bulbs  for  the  various 
municipalities  in  the  Netherlands  East 
Indie-s.  according  to  John  A.  Fowler,  trade 
commissioner,  is  controlled  by  the  com- 
panies supplying  the  energy.  On  the  direc- 
torate of  most  of  these  companies  is  a  firm 
wliich  before  the  war  was  the  representa- 
tive in  the  Netherlands  East  Indies  for  the 
German  General  Electric  Company.  Since 
the  war  this  firm  has  been  incorporated 
and  has  formed  a  subsidiary  company  that 
specializes  in  electrical  supplies.  It  may  be 
inferred  that  all  supplies  for  the  large 
municipal  plants  are  routed  through  this 
subsidiary  company.  There  are  a  large 
number  of  private  installations  for  estates 
and  some  municipal  lighting  systems  out- 
side of  the  above-mentioned  combination. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number. 

A  commercial  agent  in  Spain  (No.  34,392) 
desires  to  secure  the  representation  of  firms 
for  the  sale  of  electric  machines  for  plan- 
ing and  polishing  waxed  floors,  electric 
stoves,   etc. 

A  commercial  agency  firm  in  Ceylon  (No. 
34,409)  desires  to  secure  the  representation 
of  manufacturers  for  the  sale  of  wire,  elec- 
tric  lamps  and   general   wiring  accessories. 

A  machinery  importing  firm  in  Spain 
(No.  34.411)  desires  to  secure  an  agency 
from  manufacturers  and  exporters  for  the 
sale  of  steam  engines,  turbines,  electrical 
supplies,  etc. 

A  firm  in  India  (No.  34,412)  desires  to 
receive  quotations  from  manufacturers  of 
semi-indirect  lighting  fixtures,  etc. 


A  commercial  agency  in  Italy  (No.  34,- 
413)  desires  to  secui'e  an  agency  for  the 
sale  of  electrical  fixtures,  electrical  appa- 
ratus,   etc. 

A  firm  of  engineers  in  England  (No. 
34,422)  desires  to  purchase  or  to  secure 
an  agency  for  ai'ticles  used  in  electrical 
and  mechanical  engineering,  such  as  glass 
and  metal  reflectors  or  shades  and  electric 
motor  accessories. 


New  Apparatus  and  Publications 


MOTORS.— The  Allis-Chalmers  Manufac- 
turing Company,  Milwaukee,  has  issued 
bulletin  No.  1113,  describing  its  type  "Sar" 
single-phase  repulsion  motor  which  it  is  just 
placing  on  the  market. 

MOTORS. — The  Wagner  Electric  Manu- 
facturing Company,  St.  Louis,  has  issued 
bulletin  125,  in  which  it  gives  instruction 
for  ordei-ing  and  adjusting  repair  parts 
for  the  Wagner  single-phase  motors. 

LE.ATHER  BELTING.— The  Edward  R. 
Ladew  Company,  Inc.,  Glen  Cove,  N.  Y., 
has  recently  issued  two  publications,  one 
entitled  "The  Proof  Book"  on  leather  belt- 
ing, and  the  other  a  catalog  describing 
the   manufacture   of   Ho.vt    leather   belting. 

SEPARATORS.  —  The  Griscom  -  Russell 
Company,  90  West  Street,  New  York  City, 
is  distributing  a  form  sheet  describing  the 
new    Stratton    separator    for    power    plants. 

ANGLE  FITTINGS,  W.VTER  HEATERS 
AND  ROTOMETERS. — The  American  Dis- 
trict Steam  Company.  North  Tonawanda, 
N.  T..  has  issued  bulletins  Nos.  151,  152 
and  153,  describing  its  "Adsco  Rotometer," 
"Adsco"  water  heaters  and  "Adsco"  angle 
fittings,  respectively. 

TRANSFORMER  AND  CHOKE  COIL 
FOR  RADIO  WORK. — The  Clapp-Eastham 
Company,  139  Main  Street,  Cambridge, 
Mass.,  has  issued  bulletin  ZR3,  describing 
the  new  Z.  R.  S.  switch  modulation  trans- 
former and  choke  coil  for  radio  work  which 
it  is  about  to  place  on  the  market. 


New  Incorporations 


THE  SEWICKLEY  ELECTRIC  MANU- 
FACTURING COMPANY  has  filed  articles 
of  incorporation  under  the  laws  of  the  State 
of  Delaware,  with  a  capital  stock  of  $500.- 
000.  The  incorporators  are  Arthur  J.  Kin.gs- 
bury,  L.  B.  Phillips,  A.  E.  Silver,  Dover. 
The  company  proposes  to  manufacture^ 
meters. 

THE  WESTERN  ELECTRICAL  POR- 
CELAIN COMPANY  has  filed  articles  of 
incorporation  under  the  laws  of  the  State 
of  Delaware,  with  a  capital  stock  of  $550.- 
000.  The  incorporators  are  T.  L.  Croteau. 
M.   A.   Bruce,   S.   E.    Dill,   Wilmington. 

THE  PARAGON  POWER  SPECIALTIES 
COMPANY.  Hartford,  Conn.,  has  been  in- 
corporated with  a  capital  stock  of  $5,000 
by  H.  C.  Bailey,  Louis  Z.  Richards,  Fred- 
erick R.  Gleason  and  J.  D.  Cherry. 

THE  WESTERN  NEW  YORK  FARM 
LIGHT  &  POWER  COMPANY,  Almond, 
N.  Y.,  has  been  incorporated  with  a  capital 
stock  of  $6,000  by  G.  A.  and  H.  A.  Guen- 
ther  and  L.  B.   Stewart. 

THE  0.  K.  BATTERY  SALES  COM- 
PANY. Schenectady.  N.  Y.,  has  been  incor- 
porated with  a  capital  stock  of  $5,000  by 
E.  J.  Sharpley,  J.  A.  Bell  and  J.  A.  Frank- 
en,  Jr. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Jan.  25.  1921) 

1.366.533.  B.1TTERT  Ixdicatixg  Device: 
Ralph  H.  Grant.  Dayton.  Ohio.  App. 
filed  March  31.  1916.  For  indicating  con- 
dition. 

1.366.534.  Anode  :  Joseph  A.  Hall.  New 
Britain.  Conn.  App.  filed  June  1.  1919. 
For  electroplating. 

1.366.539.  Telephone  Trunking  and  Su- 
pervisory System  :  Edward  A.  ilellinger. 
Chicago.  111.  App.  filed  June  10.  1909. 
Automatically  trunking. 

1.366.'544.  ST.AjiTI.NG  A.\D  Ge.verating  Sys- 
tem ;  William  A.  Turbayne.  Niagara 
Falls.  N.  T.  App.  filed  May  20.  1916. 
Automobile. 

1.366.545.  Dynamo-Electric  Machine; 
^Villiam  -A.  Turbavne.  Niagara  Falls, 
N.  T.  App.  filed  July  20,  1915.  iVuto- 
mobile. 

1.366.546.  Dynamo-Electric  Machine: 
William  A.  Turbayne.  Niagara  Falls. 
N.  T.  App.  filed  March  27,  1916.  For 
automobile. 

1.366,559.  Production  of  Electrodes  for 
Galva.nic  Batteries  :  Harold  N.  Cox. 
Glen  Ridge.  N.  J.  App.  filed  April  12. 
1919.     Caustic  alkaline  electrolyte. 

1.366.562.  Pole  Structure:  Frank  Engel. 
Niagara    Falls.    N.    T.       .\pp.     fll  d     Dec. 

13.  1915.      For    prevtnting   edges   on   pole 
pieces  from  cutting  through  insulation. 

1.363  567.  Earpieoe  for  Thermic  Tele- 
phones :  Pieter  de  I^ange  and  Robert 
Aernout.  Utrecht.  Netherlands.  App. 
filed  Nov.  4.  1915.  Introduced  into  the 
ea  r. 

1,366.580.  Induction  Motor;  John  Martin. 
Rugby.  England.  App.  filed  Jan.  12.  1920. 
Large  number  of  possible  speeds  with  two 
induction  motors. 

1.366.595.  Marixe-Engi.se  Governor  or 
Controller  :  Sydnev  J.  Sanford.  Los 
Angeles.  Cal.  App.  filed  Jan.  19.  1918. 
For  preventing  the  propeller  from  racing. 

1.366.600.  Resistance  L'nit  :  William  Sch- 
wagermann.  Yonkers.  N.  Y'.  App.  filed 
Jime  30,  1919.  Cylindrical,  moimted  end- 
wise. 

1.366.606.  Telephone  Receiver:  Loui.s 
Steinberger.  Brooklyn.  N.  Y.  App.  filed 
Feb.  27,  1919.  Better  speech  reproduc- 
ing. 

1.366.607.  Telephone  Receiver  :  lK>uis 
Steinberger.  Brooklyn.  N.  Y.  App.  filed 
Feb.    28.    1919.      Better    reproducing. 

1.366.617.      TELEGR.4PH0NE  ;   Harrv    B.    Weir. 

Plainfield.  N.  J.     App.  filed  Oct.   28,  1916. 

Speech  recording  and  reproducing. 
1,366,627.      High-Frequency    Alternator  : 

Ernst    F.    W.    Alexanderson    and    Samuel 

P.    Nixdorft.    Schenectady,    N.    Y.      App. 

filed  Dec.  6.  1918.     For  radio. 

1,366,629.  Lighting  Vehicles  :  Morton 
Arendt,  New  Y'ork,  N.  T.  App.  filed  April 
25,    1917.      Battery-charging    system. 

1.366,648.        Lighting      Fixture  :      Joseph 

Goodman,     Pittsburgh,     Pa.       App.     filed 

April    22,   1919.      Shade   can   be  vertically 

adjusted. 
1.366,650.      Signaling    System  ;    Baxter    P. 

Hamilton,    Brooklyn.    N.    Y.       App.    filed 

Feb.   27.  1919.      Plurality  of  signals. 
1.366.653.     Process  of  Modifying  Starch  : 

EUery    H.    Harvey,    Lansdale.    Pa.      App. 

filed  May  13.  1920.     Electrolytic. 
1.366.661.      Insulated    Cleat:    Bennett    G. 

Jansson.    Saugus.   Mass.      App.    field   Jan. 

23.    1917.       Nail    for    securing    telephone 

wires. 

1.366.699.  Incandescent  Electric  Lamp 
Socket  ;  Norman  W.  Nutt,  Trenton,  N.  J. 
App.  filed  May  3,  1919.  Detachable 
shell. 

1.366.700.  Electric  Switch  :  Norman  W. 
Nutt.  Trenton,  N.  J.  App.  filed  June  14. 
1919.      Snap   action. 

1.366.701.  Electric  Switch  ;  Norman  W. 
Nutt.    Trenton.    N.    J.       App.    filed    June 

14.  inin.      Snap  action. 


1.366.702.  Incandescent  Electric  Lamp 
Socket:  Xorman  W.  Xutt.  Treiton.  N.  J. 
App.  filed  Aug.   1,   1919.      Keyless. 

1,366.720.  Process  and  Plant  for  Intius- 
triallly  C.*rryi.ng  out  Chemical  Re.\c- 
Tio.vs  IN  an  Artificial  Atmosphere  : 
Marie  C.  J.  E.  de  Loisy,  Paris,  France. 
App.  filed  June  26,  1919,  For  chemical 
processes. 

1.366,752.  Water  Heater  :  Richard  M. 
Stephens,  Glen  Ellen.  Cal.  App.  filed 
Dec.  27.  1919.     To  heat  small  amounts. 

1.366,756.  Cautery  Electrode:  Reinhold 
H.  Wappler.  Y'onkers.  N.  Y.  App.  filed 
Feb.  12.  1919.     Surgical. 

1.366.794.  Electric  Water  Heater:  Fred- 
erick Hachmann.  St.  Louis.  Mo.  App. 
filed  June  12,  1920.     No  co-.- osion. 

1,366,799.  Stor.ige-Battery  Clip  :  Charles 
F.  Hartung,  Alhambra,  Cal.  App.  filed 
Feb.  4,  1919.     For  charging  or  testing. 

1.366.812.  Selective  or  Printing  Tele- 
graph :  Charles  L.  Krum  and  Howard  L. 
Krum.  Chicago,  111.  App.  filed  May  17, 
1915.     Impulses  controlled  by  tape. 

1.36C.830.  Frequency-Selecting  Receiv- 
ing Circuit:  Frederick  E.  Pernot.  Ber- 
keley. Cal.  App.  filed  Dec.  19.  19.17. 
Receiving  circuit  turned. 

1,366,838.  Transmitter  for  Cables  :  Fred 
L.  Rogers.  Brooklyn.  N.  Y.  App.  filed 
May  5,  1919.     Automatic  telegraph. 

1.366,840.  Heater:  Harry  A.  Scisinger  and 
Emmett  W.  Adams.  Chicago.  111.  App. 
filed  June  29.  1920.    Heat-radiating  drum. 

1.366.844.  Variable-Power  Regulation  : 
John  A.  Snee.  Jr..  West  Elizabeth.  Pa. 
App.  filed  Feb.  16.  1915.  To  keep  wheel 
under  most  efficient  load. 

1.366.851.  Elbow  Fitting  for  Electric  I.n- 
STALLATION :  Wheeler  H.  Vibber,  New 
London,  Conn,  App.  filed  Dec.  2,  1919. 
Conduit   fitting. 

(Issued  Feb.   1,   1921) 

1.366.911.  Lighting  Fixture  :  Harry  A. 
Holloway  and  Louis  E.  Trachsel.  St. 
Joseph.  Mo.  App.  filed  June  2.  1919. 
Conveniently  attached   and   detached. 

1.366.912.  Relay;  William  Kaisling.  Chi- 
cago. 111.  App.  filed  Oct.  22.  1917. 
Telephone. 

1.366.911.  S.\FETY  CuT-OuT  Switch:  Oliver 
M.  King.  St.  Joseph.  Mo.  App.  filed 
July  9,  1919.     For  seiies  lights. 

1,336.916.  Gasoline  Heater;  William  A. 
La  Belle.  St.  Louis.  Mo.  App.  filed  Sept. 
25.  1919.     For  engines. 

1.366.945.  Rheostat:  Floricel  A.  Roia.--, 
New  York,  N.  Y'.  App.  filed  Feb.  20.  1919. 
Compression  type. 

1.366,953.  Radio  Receivi.ng  Apparatus; 
Henry  K.  Sandell.  Chicago,  111  App.  filed 
Oct.  13,  1919.  Thermionic  or  electrionic 
type. 

1.366.960.  Meter:  Rudolph  F.  Schuchardt. 
Chicago.  111.  App.  filed  Nov.  29.  1918. 
Power  factor. 

1.366.979.  Mag.netic  Separator  ;  Georg 
Ullrich.  Magdeburg.  Germany.  App.  filed 
Jan.  21.  1916.  Magnetic  field  in  several 
zones. 

1.366.984.  Winding  for  Mutiple-Speed 
Motors  :  Hans  Weichsel.  St.  Louis.  Mo. 
App.  filed  July  16.  1919.     Single  phase. 

1.366.996.  Controller-Operating  Mechan- 
ism ;  Hubert  K.  AVood.  Bayside.  N.  Y. 
App.  filed  April  19.  1917.     Time  switch. 

1.367.021.  Electrode-Adjusting  Mech.in- 
ISM  :  Edwin  L.  Crosby  and  Oliver  J. 
Marshick.  Detroit.  Mich.  App.  filed  Oct. 
31.  1919.     For  rocking  furnace. 

1.367.089.  Control  System  for  Electric 
Furnaces  :  Raymond  T.  Pierce.  Wilkins- 
burg.  Pa.  App.  filed  Dec.  14.  1918.  Con- 
stant temperature  after  initial  setting. 

1.367.097.  Electrode  for  Electrolytic 
Cells  a.nd  Process  of  Making  the 
Same;  Clarence  J.  Rottmann.  Wilkins- 
burg.  Pa.  App.  filed  Apiil  5,  1917.  Con- 
densers, lightning  arresters,  rectifiers  and 
the  like. 

1.367.098.  Apparatus  for  Protecting 
Metal-Vapor  Rectifiers;  Bela  B. 
Schafer.  Baden.  Switzerland.  App.  filed 
Feb.  10,  1920.  Aperture  of  arc-guilding 
sleeve  shut  oft  from  cathode  by  a  louver. 

1.367.102.  CONST.VNT-TEMPER.'iTURE   DEVICE; 

Joseph  Slepian,  Wilkinsburg,  Pa.  App. 
filed  July  10.  1918.  To  maintain  thermo- 
couple at  constant  temperature. 

1.367.103.  System  of  Control:  Gerald  F. 
Smith.  Wilkinsburg,  Pa.  App.  filed  March 
11,  1919.      During  regenerative  period. 

1,367,106.  Control  System  :  Wilfred  Sykes, 
Pittsburgh,  Pa.  App.  filed  July  11,  1914. 
To  control  voltage  of  generators. 

1,367,118.  System  of  Control  :  Andrew  H. 
Candee.  Pittsburgh.  Pa.  App.  filed  June 
15.  1917.     Electric  railway  vehicles. 


1.367,122.  Constant- Temperature  Device: 
Lewis  W.  Chubb.  Edgewood  Paik.  Pa. 
App.  filed  July  10.  1918.  For  maintain- 
ing temperature  of  a  member  constant. 

1.367.124.  Electric  Furnace;  Ora  A. 
Colby.     Irwin,     Pa.       App.     filed     Jan.     8. 

1919.  For  heaing  metal  bands. 

1.367.125.  I.NDUCTION  Liquid  Heater;  Ora 
A.   Colby.  Irwin.   Pa.      App.   filed   April   7. 

1920.  Installed  in  household  boiler. 

1.367.137.  Motor-Control  System  :  Ed- 
ward A.  Hanff.  Wilkinsburg.  Pa.  .\pp. 
filed  June  11.  1915.     Dynamic  braking. 

1.367.138.  Motor-Control  System  :  Edwatd 
A.  Hanff.  Irwin,  Pa.  App.  filed  N'ov. 
22,  1916.  For  driving  reciprocating 
mechanisms. 

1.367.139.  Electrical  System  ;  Edward  A. 
Hanff,  Irwin.  Pa.  App.  filed  Dec.  9. 
1916.  Control  by  varying  field  excitation 
and    polarity   of   generators. 

1.367.140.  Means  for  Controlli.vg  Flash- 
ing IN  High-Voltage  Commutator  Ma- 
chines :  Rudolf  E.  Hellmund.  Swissvale. 
Pa.     Simple  and  effective. 

1.367.155.  Electrical  System  ;  Walter  O. 
Lum.  Pittsburgh.  Pa.  App.  filed  May  16. 
1916.  Operation  of  reversing  rolling 
mills. 

Radio-Telegraphic    Receivi.vg 
Haraden    Pratt,   San    Francisco. 


1.367.165. 

.'System 

Cal. 
1.367.169. 

rison    D. 


Telephon-e  Attachment;  Har- 
Sterrick,   Pittsburgh,   Pa.      App. 
filed   July    10,    1919.      For   supporting   re- 
ceiver. 

1,367.212.  Rotary  Welding  Machi.ne: 
William  S.  Southwick.  Clinton.  Mass. 
.\pp.  filed  April  22.  1918.  For  making 
fencing. 


Construction 

News 

Projects,  Plans.  Bids  and  Contracts, 
Contemp'ated  or  Under  Way 


New  England  States 

.\MESBURY'.  MASS. — The  Bryant  Body 
Company  is  considering  operating  its  plant 
by  electricity  and  supplying  energy  to  other 
industrial  plants  in  that  section  of  the  city. 

BROCKTON.  MASS. — The  Department  of 
Public  Utilities  has  granted  permission  to 
the  Edison  Electric  Illuminating  Company 
to  issue  $516,600  additional  capital  stock 
to  pay  floating  indebtedness  and  for  exten- 
sions, etc. 

BRIDGEPORT,  CONN.— The  Tide  Water 
Oil  Company,  Bostwick  Avenue,  plans  to 
erect  a  power  house  and  pumping  plant 
at   its  local  works. 


Middle  Atlantic  States 

BROOKLYN,  N.  Y. — The  Brooklyn  Edi- 
son Company,  13  Willoughby  Street,  will 
soon  ask  for  bids  for  the  construction  of  a 
power  house,  37  ft.  x  100  ft.,  at  Livonia 
and  Miller  Avenues.  G.  L.  Mclfnight,  engi- 
neer, is  in  charge. 

BUFFALO.  N.  T.— The  City  Council  is 
considering  plans  for  the  installation  of  a 
municipal  electrically  operated  ice-manu- 
facturing plant  at  the  Massachusetts  Ave- 
nue pumping  station.  The  cost,  including 
equipment,  is   estimated   at  about   $270,000. 

BUFFALO.  N.  Y. — The  Wickwire-Spencer 
Steel  Corporation.  River  Road,  has  pre- 
liminary plans  under  way  for  the  installa- 
tion of  considerable  electric  equipment  in 
the  proposed  addition  to  its  plant  to  be  con- 
structed at  a  cost  of  more  than  $1,000,000. 

DELANCEY,  N.  Y.— The  Delancey  Elec- 
tric Light  Company,  Inc.,  has  applied  to 
the  Public  Service  Commission  for  permis- 
sion to  construct  and  operate  an  electric 
power   distribution  plant. 

NEW  Y'ORK,  N.  Y. — Plans  have  been 
filed  by  the  New  York  Edison  Company, 
Irving  Place  and  Fifteenth  Street,  for  the 
erection  of  a  substation,  about  39  x  56  ft.. 
•It  159-61  Greene  Street,  to  cost  about 
$160,000. 

OLD  FORGE.  N.  Y. — Plans  are  under 
way  by  the  Village  Council  for  the  con- 
struction of  a  municipal  electric  power 
plant  to  be  operated  in  connection  with 
the  water-works  system.  The  cost  is  esti- 
mated at  about  $50,000.  W.  D.  Morris  is 
clerk. 
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ATLANTIC  CITT.  X.  J.— The  Atlanti<- 
City  Tiie  &  Rubber  Company,  3304  Atlantir 
Ayonue,  continiplates  the  installation  of 
considerable  electi'ical  equipment  in  its  pro- 
posed automobile  tire  manufacturing  plant, 
to  be  built  on  North  Georgia  Avenue,  at 
an  estimated  cost  of  $70,000. 

EDGEWATER.  N.  J. — Considerable  elec- 
trical and  mechanical  equipment,  including 
cranes,  hoisting  apparatus,  conveying  equip- 
ment, etc..  will  be  installed  b.v  tlie  Lucken- 
baek  Steamship  Company,  14  Wliitehall 
Street,  New  York  City,  in  its  proposed  new 
freight   terminal   in    Edgewatcr. 

ELIZABETH,  N.  J.— The  Roard  of  Pub- 
lic Works  is  considering  improvements  to 
the  street-lighting  system.  It  is  pi-oposi-.l 
to  replace  gas  lamps  with  are   l;.mps. 

GLEN  MOORE,  N.  J.  —  The  Delawai-. 
River  Quarry  &  Construction  Company.  :!1 
Bridge  Street,  Lambertville.  plans  to  end 
a  power  house  in  connection  witli  its  pro- 
posed quarrying  and  rock  crushing  plant 
near  here,  to  cost  about  $100,000  incUnliiif; 
equipment.  R.  A.  Montgomery  is  president. 
WOODBRIDGE.  N.  J.— The  lighting  com- 
missioners of  the  seventh  district  of  Wood- 
bridge  Township,  which  comprises.  Fords. 
Hopelawn  and  Keasbey,  contemplates  im- 
provements to  the  lighting  system.  The 
cost  is  estimated  at  $7,000.  W.  Lybeck  of 
Fords  will  be  in  charge. 

ALLENTOWN.  PA.— The  Pennsylvania 
Power  &  Light  Company  has  arranged  for 
an  issue  of  $8,000,000  in  bonds,  part  of  the 
proceeds  to  be  used  for  extensions  and  im- 
provements to  its  plants  and  system  in  this 
section. 

CHESTER.  P.\.— The  D«Iaware  Countv 
Electric  Company  contemplates  rebuilding 
its  one-story  works  at  Front  and  Market 
Streets,   recently  damaged   by   fire. 

EAST  BERLIN,  PA.— The  East  Berlin  & 
Abbottstown  Electric  Company,  recently 
organized  with  a  capital  stock  "or  $15,000, 
has  applied  to  the  borough  councils  of  East 
Berlin  and  Abbottstown  for  franchises  to 
erect  poles  for  an  electric  distribution  sys- 
tem.     P.   C.   Smith  is  president. 

LOCK  HAVEN.  PA.— The  Lock  Haven 
Electric  Light  &  Power  Company  plans  to 
erect  a  new  electric  generating  station  to 
cost  about  $300,000.  Work  will  be  started 
immediately. 

PHILADELPHIA.  PA.— Bids  will  be  re- 
ceived at  the  office  of  the  depot  quarter- 
master of  the  United  States  Army.  Phila- 
delphia, until  F?b.  25  for  furnishing  14,200 
ft.    of  copper  cable. 

PHILADELPHIA.  PA.  —  The  Federal 
Trust  Company  has  had  plans  prepared  for 
the  erection  of  an  addition  to  the  power 
plant  on  Hicks  Street. 

BALTIMORE.  MD. — Considerable  elec- 
trical and  mechanical  equipment  will  be 
required  in  connection  with  the  proposed 
new  municipal  hospital  to  cost  about  $7.50,- 
000.  Negotiations  are  under  way  for  an 
appropriation  for  the  construction  of  the 
building.        

North  Central  States 

ATWATER.  OHIO.— A  petition  is  being 
circulated  for  the  installation  of  a  lighting 
system    on   certain    streets    in    Atwater. 

CLEVELAND,  OHIO. —  The  Cleveland 
Railway  Company  is  considering  an  Issue 
of  $3,000,000  in  stock  for  the  construction 
of  a  proposed  railway  power  plant.  F. 
Sanders  is  traction  commissioner. 

LIMA.  OHIO.  —  The  City  Council  has 
authorized  an  expenditure  of  $180,000  for 
the  installation  of  an  ornamental  lighting 
system  on  twenty-five  blocks  in  the  center 
of  the  city  and  on  part  of  Market  and 
Mam   Streets. 

SOUTH  ELGIN.  ILL.- A  committee,  in- 
cluding F.  Wills  and  others,  has  been  ap- 
pointed to  investigate  the  proposal  of  erect- 
ing an  electric  transmission  line  from  Elgin 
to  this  village.  The  cost  has  been  estimated 
at  $5,000. 

RACINE,  WIS.— The  Milwaukee  Electric 
Railway  &  Light  Company  is  considering 
the  extension  of  its  electric  distribution 
lines  from  Racine  to  Franksville  and 
Thompsonvillp  and  supplying  light  and 
power  along  the  proposed  route. 

RAMONA.  WIS. —A  transmission  line 
will  be  erected  from  the  light  and  power 
plant  in  Madison  to  supply  electricity  for 
the  proposed  lighting  system  in  Ramona. 

NASHWAUK,  MI>fN.  —  A  proposa!  to 
issue  bonds  to  the  amount  of  $50,000  for 
light  and  water  improvements  will  be  sub- 
mitted  to  the  voters. 

SHERRURN.  MINN.— The  electric  light 
commission  of  Sherburn  is  negoti.iting  with 
the  Commonwealth  Power  Company.  Man- 
kato.  for  the  extension  of  a  transmission 
line  from  either  Truman  or  St.  James  to 
Sherburn. 


GRISWOLD,  IOWA.  —  The  construction 
of  an  electric  light  and  power  plant  to  cost 
about  $50,000  is  under  consideration  by 
business  men  here.  Tentative  plans  include 
the  installation  of  oil  engines  and  three 
generators,  of  200  and  100  direct-connected 
units,  respectively. 

KANSAS  CITT.  MO.— A  uniform  system 
of  street  lighting  by  electricity  to  replace 
the  present  gas  and  electric  lamps  has 
been  recommended  by  a  "get  it  done"  com- 
mittee. The  committee  recommends  that 
all  multiple  lamps  be  replaced  with  one- 
lamp  standards.      The   cost   is   estimated    at 


A  $2,000,000  STATION  IS  BEING  RAPIDLY 
CONSTRUCTED  AT  MARION,  OHIO,  BY 
SANDERSON  &  PORTER  OF  NEW  YORK  FOR 
THE  COLUMBUS,  DELAWARE  &  MARION 
ELECTRIC  COMPANY 


about  $000,000.  The  present  system  con- 
^l?'-^„„°/  ^'"-1  Siis  lamps.  153  electric  lamps 
of  600  cp.  and  33,856  electric  lamps  of 
250  cp. 

HILLSBORO.  KAN. —  Bonds  to  the 
amount  of  $60,000  have  been  voted  for 
improvements  to  the  municipal  light  plant. 


Southern  States 

JACKSONVILLE,  FLA.  —  Bonds  to  the 
amount  of  $190,000  have  been  voted  "for 
exten.sions  to  the  street-lighting  system 
and  other  municipal  improvements  in  South 
Jacksonville. 

OCALA,  FLA. — The  Cove  Company  con- 
templates the  development  of  power  on  the 
Wichlacooche    River. 

GADSDEN,  ALA.— The  Southern  Manu- 
f.icturmg  Company  contemplates  the  in- 
."tallation  of  electric  power  at  its  door- 
manufacturing  plant. 

NEWTON,  ALA.  —  The  Houston  Power 
t  ompany  plans  to  erect  a  dam  and  power 
house  on  the  Choctawhatchee  River  to  de- 
velop 2,000   hp. 

T -^^^^J'  ARK. —  The  Mammoth  Spring 
Light  &  Power  Company.  Mammoth  Spring 
plans    to    supply   electric   energy    in    Hardy! 

T -^.'.^F  ^^'"^^^P"'  ARK. —The  Arkansas 
Light  &  Power  Company  has  applied  to  the 
Arkansas  Corporation  Commission  for  a 
certificate  of  convenience  and  necessity  to 
erect  43  miles  of  high-tension  transmission 
lines  between  the  Picron  power  plant  and 
Malvern.  A  similar  petition  was  filed  for 
a  line  from  North  Little  Rock  to  Dard.-i- 
nelle  for  service  to  a  number  of  adjoin- 
ing towns.  The  company  also  contemplates 
extending  its  lines  from  El  Dorado  to  the 
oil  fields,  6  miles  distance.  H.  C.  Couch, 
Pine  Bluff,  is  president, 

OKLAHOMA  CITT,  OKLA.  —  Arrange- 
ments have  been  made  by  the  Oklahoma 
Gas  &  Electric  Company  for  an  issue  of 
$6,000,000  in  bonds.  Part  of  the  proceeds 
will  be  used  for  proposed  extensions  to  its 
plants  and  system.  J.  J.  O'Brien  is  vice- 
president. 

DALLAS.  TEX.— C.  A.  Mangold,  vice- 
president  of  the  Jefferson  Hotel  Company, 
contemplates  the  organization  of  a  company 
for  the  construction  of  an  electric  light 
and  power  plant. 

^MISSION,  TEX.— Bonds  to  the  amount 
of  $100,000  have  been  voted  for  improve- 
ments and  extensions  to  the  street-lighting, 
watSr  and  sewer  systems,  etc. 


PLAINVIEW,  TEX.— The  Texas  Util- 
ities Company  contemplates  extending  its 
electric  power  transmission  system  to  Tulia 
and    Kress.      J.    B.    Scott    is    manager. 

SIPE  SPRINGS,  TEX.— The  Winchester 
Texas  Oil  &  Refining  Company,  Fort 
\\orth,  contemplates  the  installation  of  an 
electric  generating  plant  for  pumping  and 
other  purposes  in  connection  with  oil  de- 
velopment in  Sipe  Springs  field.  E.  Kimble 
will  supervise  the  installation  of  the  equip- 
ment. 

SPUR.  TEX.— Grogan  &  Stovall,  Vernon, 
have  purchased  the  property  of  the  Spur 
Light  &  Power  Company  and  contemplate 
tlie  erection  of  a  power  house  and  other 
luiildings. 

Pacific  and  Mountain  States 

ELLENSBURG,  WASH,  —  The  Kittitas 
Liglit  &  Power  Company,  recently  incorpo- 
lated  with  a  capital  stock  of  $36,000,  con- 
templates the  construction  of  electric  plants. 
E.  E.  Wager.  J.  O.  Sorenson  and  others 
are    incorporators. 

SPOKANE.  WASH. —  The  Spokane  & 
Eastern  Railway  &  Power  Company  con- 
templates an  expenditure  of  $151,000  for 
improvements,  etc.,  this  year.  F.  E.  Connors 
Is   general   manager. 

^  WALLA  WALLA.  WASH.  —  The  City 
t  ommissioners  contemplate  improvements 
to  the  street-lighting  system. 

OAKLAND.  CAL.— The  Council  is  con- 
sidering improvements  to  the  street-lighting 
system  in  the  downtown  section  of  the  city 
of  Oakland. 

RIVERSIDE,  CAL.— The  Southern  Sier- 
ras Power  Company  has  been  authorized 
by  the  Railroad  Commission  to  issue  $444,- 
260  in  bonds  for  the  construction  of  hydro- 
electric plants  on  property  formerly  owned 
by  the  Mono  Power  Company.  A  main 
plant  and  the  Adams  auxiliary  plant  are 
now   under  construction. 

SAN  FERNANDO.  CAL.  —  An  electric 
lighting  system  will  be  installed  on  Mission 
Boulevard  and  Kalisher  Street. 

SANTA  PAULA,  CAL.— The  purchase  of 
an  electric  fire-alarm  system  is  under  con- 
sideration by  the  board  of  trustees. 

CASA  GRANDE,  ARIZ.— Plans  have  been 
prepared  by  Long  &  Wichell.  Dallas,  for 
the  construction  of  a  sanitarium  near  Casa 
Grande,  including  twentv-five  main  build- 
ings, to  cost  about  $2,000,000.  Plans  pro- 
vide for  the  installation  of  a  lighting  sys- 
tem. 

PUEBLO,  COL. — The  Arkansas  Valley 
Railway,  Light  &  Power  Company  will 
start  work  April  1  on  the  reconstruction 
of  its  electric  power  transmission  lines  to 
Rocky  Ford.  The  company  plans  to  change 
the  voltage  from  33.000  to  66.000,  which 
will  necessitate  the  replacement  of  about 
5,500  pole  insulators.  Alterations  will  be 
made  to  the  distribution  system,  including 
changes  in  wiring  and  transformers. 


Canada 

HAMILTON,  ONT— The  Hydro-Electric 
Power  Commisssion  of  Ontario  proposes  to 
erect  an  110,000-volt  station  near  here  for 
supplying  energy  to  the  easterly  limits  of 
the  city.  Upon  completion  of  this  work 
a  new  distribution  station  will  be  con- 
structed in  place  of  the  one  now  at  Gage 
and  Burlington  Streets.  W.  Ellis  is  chair- 
man of  the  commission. 

LONDON,  ONT.— According  to  a  report 
prepared  by  Alderman  F.  E.  Harlev.  which 
he  will  submit  to  the  municipalities  at  a 
convention  to  be  held  in  London  on  Feb. 
23  the  cost  of  the  electrification  of  the 
London,  Huron  &  Bruce  Railway  is  esti- 
mated at  $1,612,500. 

HULL,  QUE.— The  Ottawa  &  Hull  Power 
Company  will  soon  a.sk  for  bids  for  an 
auxiliary  rteam  plant  to  cost  about  $300.- 
000.  R.  Blackburn,  Wellington  Street, 
Ottawa,   Ont.,  is  superintendent. 


Miscellaneous 

LEON.  GUANAJUATO.  MEXICO.— The 
construction  of  an  electric  street-railway 
system  is  under  consideration  by  the  City 
Council. 

SAN  ANDRES  TUXTLA.  VERA  CRUZ, 
MEXICO. — The  municipal  authorities  are 
endeavoring  to  secure  American  interest 
and  capital  toward  the  construction  of  a 
large  hydro-electric  plant  near  San  Andres 
Tuxtla,  capable  of  generating  40.000  hp. 
to  be  distributed  for  industrial  and  do- 
mestic purposes.  The  construction  of  an 
electric  street  railway  would  also  be  under- 
taken in  connection  with  the  hvdro-electric 
project. 
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A  Point  that  Should  Be  Made  Clear 
to  the  Unthinking 

POLITICIANS  who  seek  to  win  popular  support  by 
favoring  the  abolition  of  the  public  service  commis- 
sions presumably  aim  at  a  direct  exercise  of  the  police 
power  of  the  state  through  legislation  or  by  authority 
vested  in  municipalities  in  place  of  its  delegation  to  a 
regulatory  body.  Assuming — for  argument's  sake  only 
— that  the  main  interest  of  the  consumers  in  public 
utilities  is  to  get  service  at  the  lowest  possible  price, 
this  is  not  the  way  in  which  it  is  most  likely  to  be  done. 
Legislators  may  enact,  but  in  the  background  stand  the 
courts  and  the  Fourteenth  Amendment,  and  it  needs  only 
a  superficial  acquaintance  with  the  trend  of  legal  de- 
cisions in  protested-rate  cases  to  make  it  clear  that 
while  state  and  federal  courts  almost  always  treat 
commission  rulings  with  the  respect  due  to  the  findings 
of  competent  and  impartial  bodies  exercising  judicial 
functions,  they  are  not  habitually  tender  to  statutes 
attacked  as  confiscatory.  We  are  here  neither  praising 
the  commissions  at  the  expense  of  the  courts  nor  the 
courts  at  the  expense  of  the  commissions,  but  merely 
suggesting  that  along  the  line  indicated  a  doubt  might 
with  entire  propriety  be  instilled  into  the  minds  of  un- 
reasonable consumers  as  to  whether,  from  their  own 
perverted  point  of  view,  it  would  be  wise  to  get  rid  of 
the  ills  they  think  they  have  only  to  run  into  others  that 
thev  know  not  of. 


I 


National  Survey  of  Waste 
in  Industry 

WASTE  is  an  economic  problem.  It  connotes  idle- 
ness, duplication  of  effort,  competition,  unneces- 
sary expenditure  of  resources  or  of  human  effort,  lack 
of  co-ordination  and  standardization,  improper  use  of 
the  mechanism  of  production  and  distribution  and  other 
such  conditions.  If,  therefore,  waste  is  to  be  discov- 
ered and  its  effects  overcome,  the  job  must  be  taken 
up  by  technicians  and  engineers,  who  alone  of  all  men 
are  trained  to  search  out,  collate  and  interpret  facts 
dealing  with  production  and  utilization.  This  the 
American  Engineering  Council  proposes  to  do,  for  it 
has  set  itself  the  task  of  making  a  national  survey  of 
waste  in  industry'  and  suggesting  some  practical  plan 
for  amelioration.  It  goes  without  saying  that  if  the 
problem  is  approached  in  the  proper  spirit  and  the 
economic  process  as  a  whole  considered,  the  study  will 
be  exceedingly  profitable,  more  especially  if  it  shall  also 
reveal  the  best  way  of  doing  things  as  contrasted  with 
existing  methods.  With  a  man  like  Herbert  Hoover  at 
the  head  of  such  a  survey,  the  problem  is  certain  to  be 
haiidled  in  a  big  and  broad  way,  with  full  recognition  of 
the  cost  of  reconstruction.  The  average  reformer,  even 
though  he  be  an  engineer,  is  very  apt  to  overlook  reali- 
ties in  his  enthusiasm  for  the  ideal.     Nevertheless,  we 


are  all  of  the  earth  earthy  and  are  not  inclined  to 
dispense  with  present  methods  for  others  admittedly 
better  but  whose  economies  are  offset  by  the  large  ex- 
penditure of  money  or  labor  necessary  to  their  adoption. 
All  waste  is  not  uneconomic,  and  therefore  many  new 
and  better  methods  are  for  the  time  being  prohibited. 
Actual  wastage  in  this  country,  however,  is  tremendous, 
and  the  American  Engineering  Council  can,  if  it  will, 
be  the  prophet  of  a  new  and  infinitely  better  indus- 
trial era. 


Another  Notable  Record 
for  the  West 

UNDER  the  lash  of  an  urgent  demand  for  more  power 
when  almost  the  whole  of  the  State  of  California 
was  suffering  from  the  lack  of  sufficient  rainfall,  with 
the  consequent  decreased  outputs  from  hydro-electric 
plants  and  increased  demands  for  electric  power  for 
pumping  irrigating  water,  the  San  Joaquin  Light  & 
Power  Corporation  constructed  in  fifteen  months  a 
hydro-electric  generating  station  i-ated  at  50,000  hp. 
The  design  of  the  plant  embodies  features  of  the  most 
successful  developments  of  the  past  as  well  as  innova- 
tions of  its  own.  Much  of  the  apparatus  has  been  placed 
outdoors  at  a  considerable  saving  in  cost  over  indoor 
construction,  as  outdoor  construction  in  that  territory 
has  been  found  to  be  particularly  economical,  the  cli- 
matic conditions  being  mild.  It  was  in  the  actual  con- 
struction of  the  dam,  tunnels  and  station  that  many 
innovations  were  brought  into  play.  The  work  on  the 
dam  was  started  even  before  a  road  was  built.  The 
tunnels  were  mucked  by  a  steam  shovel  and  the  muck 
carried  out  in  electrically  propelled  cars.  In  one  month 
453  ft.  of  tunnel  was  driven.  Other  records  in  speedy 
construction  were  made  in  laying  the  penstock  and  build- 
ing the  station  proper.  The  need  of  the  additional  power 
was  so  great  that  at  the  completion  of  the  plant  an 
unusual  popular  demonstration  of  the  starting  of  a 
hydro-electric  station  was  staged  at  the  site. 


"Value  of  Service"  Proposed  as 
Basis  of  Rates 

NO  COMMUNITY  consumer  is  entitled  to  rates 
_  from  a  transmission  system  that  are  out  of  pro- 
portion to  the  value  of  the  service.  This  thought  was 
dwelt  on  in  our  issue  of  last  week  by  N.  A.  Kemmish  in 
an  article  outlining  a  unit  system  of  wholesale  and  retail 
rates.  A  factor  called  "value  of  service"  is  established 
for  each  community  or  group  based  on  the  cost  of 
furnishing  its  own  service,  and  the  total  costs  of  service 
are  apportioned  between  the  various  groups  on  the  ratio 
of  any  one  factor  to  the  sum  of  all.  Each  group  thus 
obtains  the  advantage  due  it  as  part  of  the  combined 
system,  but  it  is  given  no  advantage  that   its  natural 
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po.silion  does  not  warrant.  A  great  deal  of  discus.sion 
is  going  on  at  the  present  time  as  to  what  proportion 
of  system  costs  a  community  should  bear  when  a  power 
plant  is  established  in  or  near  that  community.  Some 
contend  that  the  location  of  the  plant  makes  no  differ- 
ence and  that  the  community  should  bear  its  pro  rata 
share  of  the  system  costs.  Others  contend  that  the 
community  should  be  treated  as  a  separate  unit  and 
that  none  of  the  system  cost  should  be  borne  by  it. 
Either  position  is  extreme  and  ignores  the  benefits  of 
interconnection.  Mr.  Kemmish's  plan  provides  a 
method  of  apportioning  the  costs  that  is  well  worth 
careful  study.  Interconnection  on  a  large  scale  is 
developing  more  rapidly  than  is  generally  realized,  and 
the  rate  problem  is  becoming  more  acute  as  a  con- 
sequence. Much  of  the  complication  is  the  result  of 
looking  at  the  problem  in  too  much  detail  in  place  of 
first  visualizing  it  as  a  whole  and  then  working  down 
to  details.  Mr.  Kemmish's  article  is  a  praiseworthy 
attempt  in  the  right  direction. 


Shall  Iron  Conductor 
Be  Used? 

WHEN  to  use  iron  wire  and  when  not  is  a  much 
debated  question.  The  outstanding  physical  char- 
acteristic developed  in  all  tests  and  discussions  is  that 
the  economical  current-carrying  limit  of  such  wire  is 
low,  many  placing  5  amp.  as  a  maximum.  Whatever 
this  limit  may  be,  it  is  clear  that  the  value  is  relatively 
small  and  provides  a  very  definite  load-carrying  limit. 
The  relative  prices  of  copper  and  iron  affect  the  choice 
somewhat,  but  by  and  large  the  physical  characteristics 
are  the  controlling  factor.  The  first  consideration  in 
any  case  is  that  of  future  growth.  Even  though  original 
loads  may  be  well  within  the  capacity  of  an  iron  con- 
ductor, any  probability  of  growth  of  load  or  appreciable 
extension  of  lines  will  cast  a  serious  doubt  on  the 
advisability  of  using  it,  since  the  expense  of  changing 
together  with  the  interruption  of  service  will  far  out- 
weigh any  temporary  saving  that  its  use  may  make. 
This  usually  confines  iron  wire  to  the  lightly  loaded 
lines  where  there  is  no  chance  of  load  growth  or  exten- 
sion or  where  the  possibility  is  extremely  remote.  The 
question  is  being  extensively  debated  in  connection  with 
the  rural  service  situation  of  the  Middle  West,  and  the 
general  sentiment  seems  to  turn  rather  strongly  against 
the  use  of  iron  wire,  principally  because  virtually  every 
extension  is  potentially  a  part  of  a  long  line  or  an 
extensive  network  that  cannot  give  adequate  service  if 
iron  conductors  are  used. 

While  there  is  little  question  that  the  use  of  iron  wire 
will  always  be  relatively  small,  it  must  not  be  forgotten 
that  there  is  a  ver>'  definite  place  for  it  in  short  stubs 
on  higher  voltage  lines  where  no  possibility  of  load 
growth  or  extensions  exists  and  in  the  sections  where 
physical  conditions  put  a  definite  limit  on  line  lengths 
or  loads.  If  its  use  means  the  extension  of  a  service, 
without  future  embarrassment,  that  otherwise  could 
not  be  extended,  it  can  then  be  seriously  questioned 
whether  insistence  on  copper  is  a  wise  policy  unless 
there  are  climatic  or  other  conditions  that  will  make 
iron  short-lived  and  a  public  hazard.  The  whole  ques- 
tion is  one  on  which  no  general  rule  can  be  laid  down. 
It  calls  for  careful  consideration  in  each  individual  case, 
and  the  decision  will  usually  turn  on  the  question  as  to 
what  the  possibilities  of  future  growth  are  and  whether 
the  service  justifies  the  investment  in  copper. 


Tangling  Up  the  Water-Power 
Situation 

THE  list  which  was  recently  published  of  water- 
power  applications  aggregating  thirteen  and  a  half 
million  horsepower  seems  at  first  sight  to  augur  im- 
mense developments  and  a  vast  addition  to  the  industrial 
resources  of  the  country.  It  has  taken  a  good  many 
years  to  get  through  a  reasonable  water-power  bill 
allowing  the  utilization  of  resources  in  the  national 
domain,  and  it  now  looks  as  though  it  would  take  con- 
siderable additional  time  fully  to  clear  up  the  conflicts 
of  interest  and  point  of  view  which  have  arisen. 

Apparently,  as  a  cheerful  beginning  of  difficulties, 
there  is  to  be  a  sharp  conflict  along  the  line  of  state 
rights.  This  was  perhaps  to  be  expected  because  of  the 
large  regulative  powers  which  have  already  been  in- 
trusted to  state  commissions.  It  would  seem  that  no 
particular  difficulty  ought  to  be  found  in  reaching  a 
reasonable  basis  of  operations,  but  the  courts  are  slow, 
and  it  is  much  to  be  feared  that  many  a  project  valu- 
able for  the  community  will  be  buffeted  about  for  no 
inconsiderable  time  before  it  is  allowed  to  come  to 
fruition. 

There  is  very  active  propaganda  at  work  to  keep 
hydraulic  operations  out  of  the  national  parks,  in  the 
belief  that  nature  should  here  and  there  be  saved  from 
industrial  inroads.  With  this  point  of  view  we  must 
confess  to  a  good  deal  of  sympathy,  but  hydro-electric 
propositions  at  least  have  shown  very  little  disposition 
thus  to  intrude  on  the  rights  of  the  public.  To  our 
mind  the  danger  to  the  public  comes,  not  from  a  desire 
to  grasp  improper  privileges  in  national  parks  on  the 
part  of  hydro-electric  companies,  but  from  the  tempta- 
tion of  not  altogether  disinterested  persons  to  start 
violent  crusades  for  the  establishment  of  extensions  of 
the  national  park  system  with  the  amiable  purpose  of 
working  a  hold-up  game  and  incidentally  obtaining  for 
the  benefit  of  hotel  keepers  and  transportation  com- 
panies property  which  might  better  be  devoted  to  the 
general  service  of  the  power-needing  public.  The 
monopolies  which  have  already  been  granted  around 
national  parks  will  bear  very  thorough  investigation, 
and  we  would  suggest  that  they  should  be  subjected  to 
at  least  as  close  scrutiny  as  falls  to  the  lot  of  power 
projects. 

One  thing  at  least  is  plainly  evident  from  an  inspec- 
tion of  the  applications  now  on  file  with  the  govern- 
ment, and  that  is  that  they  afford  no  substantial  basis 
whatever  for  charging  the  existence  of  a  water-power 
trust.  They  are,  in  fact,  of  various  character,  backed 
by  all  sorts  of  interests  and  having  in  common  only 
the  purpose  of  stopping  the  long  neglect  of  hydraulic 
power  and  putting  the  streams  which  have  run  to  waste 
at  last  in  a  position  to  contribute  something  to  the 
public  weal.  Nobody  holds  for  a  minute  that  investors 
in  hydro-electric  enterprises  are  in  the  business 
entirely  for  their  health,  but  there  is  not  the  slightest 
reason  for  suspicion  that  they  are  banded  together 
for  any  monopolistic  purpose.  For  the  benefit  of  all 
concerned  the  outstanding  questions  regarding  the 
issuance  of  permits  should  be  pushed  through  to  settle- 
ment as  fast  as  possible,  and  above  all  things  the 
United  States  government,  the  ultimate  potential  owner 
of  all  these  developments,  ought  to  provide  an  adequate 
and  properly  paid  force  to  look  after  its  interests  and 
those  of  the  public  whom  it  is — perhaps  by  a  fine  flight 
of  the  imagination  only — supposed  whole-heartedly  to 
serve. 
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California's  Growth  a  Lesson 
to  Other  States 

IF  THE  star  of  empire  is  ever  to  speed  its  way  to 
the  regions  of  the  setting  sun,  electricity  must  be 
its  harbinger.  Right  now  it  stands  glittering  above 
the  town  of  Spencer,  Ind.,  having  moved  less  than  ten 
miles  during  the  last  decade.  But  for  the  growth  of 
population  in  California  (due  in  large  measure  to  the 
application  and  utilization  of  electricity)  the  center  of 
population  in  the  United  States  would  have  begun  re- 
tracing its  steps.  No  longer  do  the  tillers  of  the  soil 
outnumber  the  mechanics  and  artisans  of  our  towns  and 
cities.  It  is  not  so  evident  now  as  in  the  days  of  Bishop 
Berkeley  that  "westward  the  course  of  empire  takes 
its  way."  Yet  there  is  no  doubt  that  the  nation  would 
be  far  better  off  if  the  population  were  more  evenly 
distributed.  Herding  of  people  in  towns  and  cities, 
with  the  attendant  congestion  and  waste,  can  never  be 
conducive  to  the  proper  development  of  any  race;  and 
here  is  where  the  saving  grace  of  electricity  can  be 
brought  into  play,  for  it  matters  not  whether  the  coun- 
try be  agricultural  or  industrial,  all  industry  is  amen- 
able to  its  cultural  influence.  Are  the  boys  to  remain 
on  the  farm?  Then  they  must  have  some  of  the 
comforts  and  advantages  of  city  life,  and  those  elec- 
tricity can  give  them.  It  has  done  it  in  California; 
it  can  also  do  it  elsewhere.  Power  is  available  wherever 
am  electric  line  exists,  so  that  industry  is  no  longer 
constrained  in  that  regard,  and  labor  is  more  contented 
in  the  houses  and  gardens  of  model  communities  than 
in  the  stifling  and  stunting  atmosphere  of  crowded 
tenements.  No  other  state  has  applied  electricity  to 
the  satisfaction  of  its  wants  like  California,  and  what 
vast  improvements  can  be  made  by  that  means !  Gold, 
oil  and  climate  may  have  been  the  lure  that  drew  men 
to  California,  but  it  was  electricity  that  kept  them 
there  and  gave  them  contentment.  Industrial  and  agri- 
cultural reformations  are  surely  needed  in  this  coun- 
try, and  what  but  electricity  can  bring  them  about? 


i 


The  Interpretation 

of  Statistical  Data 

AN  INSTRUCTIVE  study  of  the  conditions  about  the 
L  Worcester  (Mass.)  load  center,  with  special  ref- 
erence to  probable  gain  through  interconnection,  is 
published  in  our  columns  this  week.  We  have  long 
consistently  preached  this  policy,  and  it  is  doubtless 
wise  in  the  present  instance.  Yet  we  cannot  refrain 
from  calling  attention  to  the  need  of  more  care  in  the 
co-ordination  of  the  statistical  data  if  the  deductions 
are  to  be  fully  convincing.  It  is  not  always  avei'ages 
that  are  the  important  thing  in  such  a  case — sometimes 
the  variations  from  the  average  are  more  significant 
from  the  economic  standpoint.  One  of  the  striking  facts 
here  is  that  taking  the  plants  as  a  whole  there  was  in 
capacity  only  a  scant  11  per  cent  above  the  sum  of  the 
peaks.  This  indicates  serious  deficit  in  capacity,  but 
where  was  it — in  numerous  small  plants  or  in  one  or 
two  conspicuous  big  ones?  The  particular  remedy  to 
be  advised  depends  not  on  the  average  but  on  the  answer 
to  this  question.  It  appears,  too,  that  the  average  coal 
consumption  was  2.65  lb.  per  kilowatt-hour.  Very  good ; 
but  how  did  the  plants  of  varjing  size  go  to  make  up 
this  average?  If  the  figure  is  due  to  general  bad 
performance  of  the  plants  under  2,000  kva.,  intercon- 
nection will  help  matters  gi-eatly  by  wiping  out  the 
worst  cases.     If,  however,  the  average  is  due  to  opera- 


tion of  one  or  two  large  plants  at  bad  daily  load  factor, 
strictly  local  treatment  may  have  to  be  applied.  Broadly, 
the  situation  shows  probably  large  opportunity  for 
interconnection,  but  until  the  variations  from  the  aver- 
ages are  discussed  the  nature  of  that  opportunity  and 
the  real  gains  that  may  be  made  cannot  be  disclosed. 
Moreover,  when  the  interrelation  with  hydro-electric 
power  is  considered  averages  must  be  scrutinized  even 
more  closely,  since  a  plant  of  great  value  in  conserving 
power  supply  may  seem  uniquely  bad  in  a  less  important 
particular. 


Cable  Temperature  Research 
Is  Flourishing 

'T^HE  elusive  problem  of  the  temperature  of  under- 
X  ground  cables  in  its  relation  to  their  life  and  rating 
has  recently  been  attacked  with  new  vigor,  as  witnessed 
by  the  A.  I.  E.  E.  convention  report  in  this  issue  and 
by  articles  in  recent  foreign  periodicals.  From  the 
increasing  number  of  reports  of  study  and  observation 
there  is  good  promise  of  an  ultimate  orderly  basis  for 
design  and  selection  of  cables  for  specific  duties.  The 
problem  in  its  ultimate  elements  is  a  simple  one,  a 
knowTi  amount  of  heat  energy  liberated  in  a  linear  con- 
ductor and  to  be  dissipated  at  some  neighboring  base 
temperature.  Moreover,  within  the  cable  at  least  there 
is  symmetry  of  the  heat  paths  and  easy  opportunity 
for  studying  the  thermal  properties  of  the  insulation. 
But  this  is  very  nearly  all  that  can  be  said. 

Within  the  cable  the  insulation,  on  the  other  hand, 
shows  wide  variation  in  properties.  Dielectric  losses 
develop  at  relatively  low  temperatures,  but  in  many 
cases  cables  operate  continuously  at  temperatures  far 
above  conservative  standards.  The  life  of  the  cable 
as  dependent  on  temperature  alone  cannot  be  said  to 
be  known.  Nor  is  it  particularly  important,  as  the 
temperature,  dielectric  stress  and  mechanical  handling 
in  combination  are  the  determining  factors.  Cables 
must  operate  at  stresses  far  below  the  dielectric  strength 
of  the  free  insulation.  Even  the  heat  conductivity  of 
the  insulation  shows  wide  variations. 

Outside  the  cable  the  properties  of  the  heat  paths 
for  the  losses  have  proved  very  difficult  to  pin  down. 
Even  in  the  simplest  case  of  a  cable  buried  directly 
in  the  soil  the  heat  conductivity  varies  widely  both 
in  location  and  season.  Although  the  base  temperature 
is  taken  as  40  deg.  C,  summer  values  as  high  as 
55  deg.  are  reported,  and  obviously  winter  values  of 
0  deg.  and  lower  are  possible.  In  duct  structures 
further  irregularities  are  introduced  by  the  air  layer 
around  the  cable,  the  walls  of  the  ducts  and  the  number 
of  ducts  in  the  structure.  Here,  too,  observations  show 
the  widest  discrepancy. 

Imperfect  knowledge  and  control  of  the  electrical 
and  thermal  constants  of  the  materials  both  inside  and 
outside  of  the  cable  therefore  present  a  fruitful  field 
for  investigation,  in  which  there  is  now  unusual  activity. 
Discussion  of  the  matter  at  the  A.  I.  E.  E.  convention 
indicated  that  the  members  do  not  feel  there  is  yet  suffi- 
cient information  concerning  hot-spwt  temperatures  and 
methods  of  measuring  and  controlling  them  to  justify 
higher  temperature  ratings. 

If  the  information  that  is  needed  for  reaching  more 
definite  conclusions  is  formulated  by  cable  manufacturers 
and  operators  the  National  Research  Council,  which  has 
this  subject  under  consideration,  should  be  able  to  fur- 
nish the  desired  data. 


Louis  Kossuth  Comstock 

Originator  of  the  Conference  Club  idea  and  leader  in  the  movement    to   make   electrical    con- 
tracting a  bigger,  better  and  more  profitable  profession 


NO  MATTER  how  big  a  job  soim- 
men  have  the>'  are  always  able  to 
devote  time  to  the  upbuilding  of 
the  industry  in  wliich  they  are  engaged. 
To  these  men  the  industry  owe.s  nuich 
of  its  progress  and  broad  conception. 
Such  a  man  is  L.  K.  Comstoelc,  president 
of  L.  K.  Comstock  &  Company,  New 
Torlc,  the  well-ltnown  Arm  of  clectri(:il 
engineering  contractors.  It  is  doubtful 
if  there  is  any  one  who  has  done  more 
to  broaden  the  field  of  tlie  electrical 
contractor,  to  bring  him  into  closer  touch 
with  the  other  brandies  of  the  elec- 
trical industry  and  to  establish  electrical 
tontracting  as  a  piofitable  business.  It 
was  he  who  gave  to  the  industry  the 
Conference  Club  idea,  first  as  a  moans 
for  stabilizing  tlie  labor  situation  in  the 
contracting  field  and  later  as  a  forum 
where  common  problems  might  be 
openly  discussed  by  recognized  leaders 
among  electrical  engineers,  contractors, 
central-station  men.  nianufacturei-s  and 
jobbers.  The  Open  Price  Association  of 
New  York  City  for  the  comparison  of 
bids    was    another     broad    co-operative 


movement  established  through  Mr.  Com- 
stock's   initiative. 

Although  an  engineer  by  training  and 
experience,  Mr.'  Comstock  is  an  idealist 
in  business  and  a  true  philosopher  in 
the  affairs  of  nn,'n.  With  unaffected 
open-heai'tedness  and  sinceritj",  his  am- 
bition to  better  the  conditions  in  the 
electrical  contracting  field  is  everywhere 
recognized  as  finding  its  fulfillment  in 
.self-sacrificing  leadership.  Furthermore. 
Mr.  Comstock  is  an  organizer.  It  is  one 
of  his  cardinal  jjrinciples  of  business  to 
delegate  details  to  others  and  devote  his 
ow-n  time  to  constructive  planning  for 
the  future,  not  only  of  his  business  but 
of  those  divisions  of  the  electrical  in- 
dustry in  which  the  electi'ical  conti'act- 
ing  engineer  is  destined  to  play  so 
fundamental  a  part.  His  was  the  first 
electrical  contracting  engineering  firm 
to  establish  a  sales  organization  to  go 
out  and  sell  his  c-ompany's  engineei-ing 
services.  In  this  policy  lies  the  key  that 
explains  the  volume  of  iiis  business. 
which  now  is  approximately  $lil."ii'1,rMin 
a  year. 


Mr.  Comstock  was  born  in  Kenosha. 
Wis.,  Jan.  8,  1865,  and  was  graduated 
from  the  University  of  Michigan  in  1888. 
Although  the  electrical  industry  was 
then  in  its  infancy,  it  appealed  to  the 
.voimg  man.  He  joined  the  staff  of  the 
Marr  Construction  Company  of  Pitts- 
burgh, afterward  the  North  American 
Construction  Company.  After  four  years 
in  this  work  he  moved  to  Chicago,  where 
lie  went  into  the  construction  business 
foi-  himself.  The  business  panic  of  that 
era.  hovveviM-.  forced  him  to  close,  and 
he  entered  the  employ  of  the  Western 
Electi'ic  Company  as  supc'rintendent  of 
construction.  In  1900  he  became  elec- 
trical and  mechanical  engineer  for  the 
George  A.  I''uller  Compan,v  in  New  York, 
taut  the  desire  to  enter  tlie  construction 
field  on  his  own  account  would  not  down. 
Consequently,  in  1901.  he  launched  the 
firm  of  I...  K.  ComstOi'k  &  r'ompany.  an 
organization  which  has  offices  in  three 
large  cities  of  this  country  and  one  in 
Canada  and  heads  the  list  of  firms  spe- 
cializing exrlusi^'ely  in  i-lrctrical  con- 
tracting work. 
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How  Far  to  Carry  Industrial  Metering 

Extent  of  Industrial  Plant  Metering  Should  Depend  on  the  Cost- 
Accounting  System  in  Use — Power  Cost  May  Be  Distributed  as 
Overhead  Expense  or  Direct  Manufacturing  Cost— Practical  Methods 

By  W.  B.  TODD 

Engineering  Department,  Dti  Pont  Engineering  Company,  Wihningion,  Del. 


IN  THE  modern  industrial  plants  of  today  the  extent 
to  which  metering  of  the  electrical  load  should  be 
carried  depends  upon  the  cost-accounting  system  in 
effect.  The  latter,  in  so  far  as  the  electric  power 
costs  are  concerned,  will  vary  with  the  nature  of  the 
product  manufactured  and  with  the  degree  of  accuracy 
to  which  detailed  costs  must  be  computed. 

Electric  power  cost  may  be  considered  as  a  direct 
manufacturing  cost  or  may  be  distributed  as  an  over- 
head ejcpense.  In  either  case  the  total  monthly  con- 
sumption of  power  and  its  cost  must  be  definitely  known. 
Where  the  factory  has  its  own  power  plant  it  should  be 
run  as  an  independent  unit  and  sufficient  metering  done 
and  records  maintained  to  furnish  accurate  data  on  the 
power  generated  and  the  cost  per  kilowatt-hour,  includ- 
ing overhead.  Where  power  is  purchased  the  power 
bills  show  this  consumption  and  cost  monthly. 

Whether  the  power  cost  is  distributed  as  an  overhead 
expense  or  applied  as  a  direct  manufacturing  cost,  the 
result  will  be  the  same  if  either  method  is  carried  to 
the  same  detail.  As  a  direct  cost  it  may  be  applied  on 
either  a  machine-hour  or  a  unit-production  basis.  To 
obtain  the  cost  on  a  machine-hour  basis  power  tests 
must  be  made  on  each  machine  performing  an  opera- 
tion on  the  articles  manufactured,  and  if  the  average 
load  varies  for  different  articles,  the  tests  should  cover 
this  information.  The  machine-hour  power  charge  on 
each  machine  may  then  be  computed  for  each  article 
manufactured,  and  the  monthly  power  cost  chargeable 
to  each  article  depends  upon  the  time  required  on  each 
machine  to  furnish  the  actual  monthly  production  of 
that  article.  This  system  of  charging  costs  is  quite 
expensive,  as  it  requires  considerable  testing  and  ac- 
counting and  is  justified  only  where  keen  competition 
demands  that  the  manufacturing  cost  of  each  article  be 
accurately  determined. 

Where  different  products  are  manufactured,  each  hav- 
ing its  own  individual  machinery,  the  power  cost  per 
unit  of  product,  such  as  1,000  lb.,  may  be  determined 
from  power  tests  showing  the  average  consumption  re- 
quired to  manufacture  this  amount. 

In  either  of  the  above  methods  there  will  be  a  dis- 
crepancy between  the  total  power  costs  assignable  and 
the  actual  total  power  cost  caused  by  change  of  machine 
loads  due  to  stock  or  operating  conditions.  This  dis- 
crepancy may  be  distributed  in  three  ways,  all  of  which 
will  give  the  same  result:  (1)  Distribute  the  dis- 
crepancy over  all  estimated  power  costs  according  to 
their  percentages  of  the  total  estimated  cost;  (2)  take 
the  estimated  individual  percentages  and  apply  them  to 
the  total  actual  power  cost;  (3)  adjust  the  rate  per 
kilowatt-hour  and  apply  the  adjusted  rate  to  the  esti- 
mated consumptions. 

In  modern  cost  accounting  the  aim  is  to  use  all  costs 
estimated  from  detailed  studies.  If  the  total  actual  costs 
difEer  from  those  estimated,  the  discrepancy  should  be 


distributed  pro  rata.  If  the  discrepancy  passes  the 
point  considered  allowable  owing  to  ordinary  fluctuat- 
ing conditions,  an  investigation  should  be  made  to  de- 
termine whether  the  estimates  were  wrong  or  whether 
costs  are  increasing  because  of  increased  labor  or  ma- 
terial expenses  or  poor  efficiency  in  operation,  planning 
or  management. 

Where  the  electric  power  cost  is  considered  as  an 
overhead  expense,  a  question  arises  as  to  its  distribu' 
tion.  In  factories  making  only  one  product,  fabricated 
in  only  one  form  or  style,  the  power  cost  along  with  all 
other  costs  is  chargeable  to  that  one  product  and  no 
cost-accounting  system  should  be  necessary.  However, 
where  products  in  different  forms  are  manufactured, 
departmental — and  in  many  cases  more  accurate — meter- 
ing is  required  if  exact  overhead  costs  on  each  product 
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FIG.  1 — IN  THIS  LAYOUT  ONE  METER  IS  USED  ON  TWO  FEEDERS, 

BUT  THE  CONSUMPTION   MAY  BE  APPORTIONED 

The  current  coils  of  the  meter  are  twice  the  capacity  of  the 
current  transformer  secondaries.  The  total  load  on  both  feeders 
registers  on  the  watt-hour  meter,  but  by  throwing  the  ammeter 
switches  the  proportional  consumption  for  each  feeder  may  be 
determined. 

are  to  be  obtained.  In  many  cases  the  application  of 
the  general  overhead  to  all  products  manufactured  re- 
sults in  a  selling  of  certain  of  these  products  below  cost, 
although  the  sale  of  the  entire  collective  product  may 
show  a  reasonable  profit  if  the  proportion  of  profitable 
products  sold  is  great  enough.  A  large  number  of 
industrial  failures  can  be  attributed  to  this  cause  alone. 

Before  it  has  been  definitely  decided  to  what  extent 
power  costs  should  be  obtained  the  electrical  engineer 
should  submit  an  estimate  of  the  cost  of  installing  the 
necessary  meters  or  conducting  the  required  tests,  and 
this  cost,  together  with  that  incident  to  compiling  the 
cost  data,  should  determine  whether  the  expense  is 
justified  for  the  results  that  will  be  obtained. 

Departmental  metering  may  be  carried  out  in  fact  bv 
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the  use  of  watt-hour  meters  or  by  making  occasional 
power  tests  with  portable  instruments  to  determine  the 
proper  ratio  of  average  departmental  load  as  compared 
with  the  average  total  plant  load.  Where  a  department 
may  be  shut  down  for  a  certain  time,  the  watt-hour 
meters  will  take  care  of  this  condition;  but  with  the 
tested  ratio  method  the  distribution  should  be  made 
on  the  basis  of  department-days  or  department-hours. 
This  will  increase  the  percentages  of  the  other  depart- 
ments, but  owing  to  the  decrease  in  the  total  electrical 
consumption,  the  actual  monthly  cost  per  department 
should  remain  the  same  unless  the  cost  per  kilowatt- 
hour  varies  owing  to  the  change  in  monthly  load  factor. 

General  Metering  Methods 

If  departmental  metering  can  be  done  at  the  power 
house,  the  line  losses  are  accounted  for;  but  if  the 
departmental  circuits  are  not  run   separately   and   the 
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FIG.  2 — MOTOR-LOAD  CONDITIONS  MAY  BE  CHECKED  AT  THE 

TIME  POWER  COSTS  ARE  CHECKED 

The  wiring  layout  is  for  a  testing  buggy  now  used  in  many  up- 
to-date  industrial  plants  for  checking  motor  conditions  and  energy 
consumption.  This  particular  arrangement  of  instruments  has 
been  used  with  good  results  in  plants  of  E.  I.  du  Pont  de  Nemours 
&  Company  and  the  General  Motors  Company. 


metering  is  done  at  the  department  service  entrance, 
the  difference  between  the  sum  of  the  departmental  con- 
sumptions and  the  total  consumption  at  the  switchboard 
in  the  power  plant  or  at  the  electric  service  company's 
meter  should  be  distributed  according  to  the  ratio  of 
the  departmental  loads  to  the  total  load.  P^ig.  1  shows 
a  scheme  that  has  been  used  in  an  industrial  substation 
whereby  the  load  on  two  feeders  furnishing  power  to 
one  department  was  metered  by  one  10-amp.  watt-hour 
meter,  yet  the  ammeters  gave  directly  the  proper  divi- 
sion of  load  and  indicated  the  condition  of  each  circuit 
as  affecting  current-carrying  capacity.  The  current 
transformers  have  5-amp.  secondaries. 

The  cost  of  lighting  is  often  distributed  either  on  the 
basis  of  the  number  of  square  feet  of  manufacturing 
space  in  each  department  or  according  to  the  depart- 
mental connected  lighting  load.     These  methods  do  not 


take  into  account  the  "load  factor,"  which  may  differ 
considerably  in  the  various  departments  because  of 
operating  conditions  and  the  natural  light  available 
during  the  daylight  hours.  They  afford  no  check  on  the 
amount  of  light  wasted,  and,  particularly  where  the 
energy  for  lighting  must  be  purchased  at  a  higher  cost  ' 
per  kilowatt-hour  than  for  power,  departmental  meter- 
ing with  checking  of  comparative  consumption  will  in 
many  cases  soon  pay  for  the  installation  of  the  meters. 
Testing  by  means  of  portable  instruments  has  been 
mentioned  above,  and  the  arrangements  for  this  work 
should  depend  upon  the  amount  of  testing  necessary. 
For  occasional  testing  separate  instruments  may  be 
used  as  needed,  but  in  large  plants  where  considerable 
testing  is  done  either  for  power  costs  or  for  miscellane- 
OU.S  metering  to  determine  loads  on  circuits  or  indi- 
vidual motors,  friction  loads  of  drives,  power-factor 
conditions,  etc.,  it  is  most  convenient  to  use  a  testing 
buggy  with  rubber-tired  wheels.  This  buggy  may  be 
pushed  around  the  floors  and  taken  from  floor  to  floor 
by  means  of  the  freight  elevator.  On  this  buggy  can  be 
mounted  and  wired  up  completely  a  graphic  wattmeter, 
a  watt-hour  meter,  an  ammeter,  a  voltmeter,  current 
transformers  and,  if  necessary,  potential  transformers. 
With  these  instruments  wired  up  as  shown  by  Fig.  2, 
it  is  only  necessary  to  handle  for  three-phase  work  the 
four  current  leads  and  the  one  potential  lead.  Where 
possible  the  "cut-in"  on  the  circuit  should  be  made  at 
the  fuse  panel  ahead  of  the  motor  or  circuit  to  be  tested, 
in  which  case  the  current  leads  can  have  terminal  lugs 
taken  from  blown  or  renewable  fuses,  and  in  many  cases 
the  heavy  capacity  type  of  spring  testing  clips  may  be 
used.  The  potential  lead  need  only  be  hooked  on  the 
end  or  the  lighter-capacity  type  of  spring  clip  can  be 
employed.  Rapid  "cut-ins,"  without  shutting  down  the 
motor  or  circuit,  may  be  made  by  a  helper  holding  the 
ends  of  a  "jumper"  at  the  terminal  ends  of  a  fuse  block, 
while  the  tester  pulls  out  the  fuse  and  inserts  or  attaches 
the  terminals  of  the  current  leads  in  or  to  the  fuse 
block.  This  outfit  enables  the  kilowatt-hour  consump- 
tion, current,  voltage,  power  factor  and  kilowatt  load 
to  be  obtained,  and  where  the  load  fluctuates  consider- 
ably and  frequently  the  maximum,  minimum  and  aver- 
age load  can  be  accurately  determined.  The  graphic 
wattmeter  is  particularly  useful  in  studying  cycles  of 
operation.  The  current  transformers  should  have 
enough  ratio  taps  to  take  care  of  the  range  of  motor 
horsepowers  installed  in  the  factory,  or  the  ratios  may 
be  taken  care  of  by  two  sets  of  transformers. 

All  Surveys  and  Tests  Made  at  the  Same  Time 

In  many  factories  the  testing  of  friction  loads  should 
be  made  to  determine  the  correctness  of  motor  loca- 
tions, the  alignment  of  shafting,  the  conditions  of  bear- 
ings and  the  tension  of  belts.  These  tests,  in  connec- 
tion with  those  on  individual  motors  to  determine  actual 
capacity  needed  to  take  care  of  the  load  pulled,  will  in 
most  cases  show  that  considerable  power  savings  may 
be  made  by  rearrangement  of  motors  and  drives  and 
the  use  of  ball  or  roller  bearings.  This  information 
can  be  acquired  while  conducting  the  tests  for  power 
costs  and  will  reduce  considerably  the  test  expense 
chargeable  to  the  latter. 

The  electrical  engineer  of  a  plant  should  become 
familiar  with  the  methods  of  handling  electric  power 
costs  and  should  work  in  conjunction  with  the  account- 
ing divi.'^ion  in  order  that  metering  may  be  arranged 
for  but  not  carried  beyond  the  point  of  necessity. 
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Hydro- Electric  Plant  Built  in  15  Months 


Methods  that  Were  Employed  to  Hasten  the  50,000-Hp.  Kerckhoff 
Development  Which  Was  Undertaken  to  Relieve  Power  Shortage 
Resulting  from  Postponement  of  Construction  During  War  Period 

By  R.  C.  STARR 

Construction  Engineer  San  Joaquin  Light  ife  Power  Corporation,  Fresno,  Cat. 


D' 


U  R  I  N  G 

the  war  it 
was  impos- 
sible    for 

the  San  Joaquin  Light 

&  Power  Corporation, 

as    it   was    for    other 

California  companies, 

to  increase  its  power- 
plant  installations.  As 

a  result  it  found  itself 

in  the  spring  of  1919 

with  4,100  unfilled  ap- 
plications on  file  for  a 

total  of  approximately 

40,000   hp.    and   with 

no  power  available  to 

supply    the     demand, 

despite  the  fact  that 

it  had  ample  capacity 

for  its  load  in   1914. 

Consequently    it    was 

necessary  to  install  at 

the    earliest    possible 

date  a  plant  of  ap- 
proximately  5  0,000 

hp.   rating.     At   that 

time  the  company  had 

preliminary     permits 

covering  the  total  de- 
velopment of  approx- 
imately 200,000  hp.  on 

the  north  fork  of  the 

Kings    River   and    on 

the  San  Joaquin  River, 

but    the    Kerckhoff 

development   on   the 

latter  was  the  only  one  which  could  possibly  be  con- 
structed in  a  period  of  less  than  two  years.  Further- 
more, the  rapid  increase  in  the  price  of  oil  made  the 
company  hesitate  to  take  care  of  the  entire  increase  in 
load  by  an  increase  in  its  steam-plant  capacity,  although 
a  steam  unit  was  installed  in  the  Bakersfield  plant  in  the 
summer  of  1919  to  take  care  of  the  spring  load  of  1920. 
The  Kerckhoff  plant  also  proved  to  be  a  relatively  cheap 
development  per  kilowatt.  These  factors  made  its  con- 
struction doubly  valuable  to  the  company  at  the  time, 
and  therefore  construction  was  authorized  late  in  the 
spring  of  1919.  By  employing  the  latest  ideas  and 
methods  in  construction  the  work  was  so  gi'eatly 
expedited  that  the  entire  development  was  completed 
just  fifteen  months  later,  making  it  the  first  hydro- 
electric plant  to  be  completed  in  America  after  the  war. 
The  Kerckhoff  development,  which  is  on  the  San 
Joaquin  River  40  miles  (64  km.)  northeast  of  Fresno, 
consists  of  an  arched  dam  125  ft.  (38  m.)  high  and  570 
ft.  (174  m.)  long  across  a  narro-(v  gorge  in  the  river;  an 


ALL   CONSTRUCTION    MATERIAL   HAD  TO  BE  CONVEYED  DOWN   A  2,700-FT. 
INCLINE  WITH   MAXIMUM  GRADE  OF  92.5  PER  CENT 


18-ft.  X  18-ft.  (5.4-m. 
x  5.4-m.)    tunnel   17,- 
000    ft.     (5,180    m.) 
long  through  a  gran- 
ite   mountain ;     three 
steel    penstocks,    each 
950  ft.  (289  m.)  long 
feeding  three   water- 
wheels,  each  of  20,000 
hp.    rating;     a    rein- 
forced-concrete  power 
house  with  an  outdoor 
high-tension   bus  and 
transformer    station; 
a    110,000-volt   trans- 
mission line,  110  miles 
(177  km.)    long,  and 
three    reinforced-con- 
crete    substations    in 
the  San  Joaquin  Val- 
ley.     The   dam    is   a 
constant  -  angle     arch 
dam,  built   in  a  nar- 
row horseshoe  bend  in 
the     river,     about     2 
miles  (3.2  km.)  below 
the  company's  power 
house   No.   1.     The 
storage    thus    formed 
impounds  4,000  acre- 
ft.    (480    hectare-m.) 
of  water,  3,000  acre- 
ft.    (360    hectare-m.) 
being  above  the  pres- 
sure tunnel.    This  will 
permit    operation    of 
the  plant  at  full  load 
for  thirty-six  hours  during  the  dry  season.  More  storage 
could  not  be  provided  at  the   Kerckhoff  dam   because 
station  No.  1  limits  the  maximum  elevation  of  the  pond. 
However,  the  natural  flow  of  the  San  Joaquin  River,  with 
a   drainage   area   of   1,800   sq.miles    (4,600    sq.km.)    is 
augmented  by  water  stored  by  other  projects  on  the  San 
Joaquin  River  and  its  tributaries,  consisting  of  the  Crane 
Valley  reservoir,  with  52,000  acre-ft.  (6,300  hectare-m.) 
of  the  San  Joaquin  Light  &  Power  Corporation,  and  the 
Huntington  Lake  reservoir,  with  90,000  acre-ft.  (10,800 
hectare-m.)  of  the  Southern  California  Edison  Company. 
Future  developments  by  the  Southern  California  Edison 
Company    at    Shaver    Lake,     Florence     Lake,     Blaney 
Meadows,  Vermillion  Valley,   Pitman  Creek  and  other 
places  on  the  middle  fork  of  the  San  Joaquin  River  will 
increase  the  mountain  storage  of  water  by  300,000  acre- 
ft.   (36,000  hectare-m.). 

Like  all  California  streams,  the  San  Joaquin  River  is 
subject  to  floods  during  a  period  of  approximately  six 
months,    during  which   time  the  flow   of  the   river  i* 
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practically  always  in  excess  of  3,000  cu.ft.  (84  cu.m.) 
per  second  with  a  maximum  recorded  flood  in  1914  of 
45,000  sec.ft.  (1,260  cu.m.).  The  minimum  flow  of  the 
stream  at  the  present  time,  due  to  the  Crane  Valley  and 
Huntington  Lake  storage,  is  approximately  500  sec.ft. 
(14  cu.m.).  The  future  development  of  the  Edison 
company  will  give  a  daily  flow  during  the  dry  period  of 
approximately  1,000  sec.ft.  (28  cu.m.),  which  will  mean 
that  the  plant  can  operate  through  the  entire  season 
with  a  90  per  cent  daily  load  factor.  Therefore  the  value 
of  the  Kerckhoff  plant  will  increase  with  each  additional 
development  made  on  the  San  Joaquin  River.  During 
the  high-water  seasons  the  plant  will  be  operated  con- 
tinuously at  full  load  with  80  per  cent  daily  load  factor, 
and  during  the  low-water  season  it  will 
operate  at  full  load  on  the  peaks  and  at 
part  load  during  the  rest  of  the  day,  as 
necessitated  by  the  inflow  to  the  reser- 
voir. The  maximum  flow  now  required 
by  the  plant  is  1,750  sec.ft.  (49  cu.m.). 

The  most  important  factors  in  deter- 
mining the  type  of  dam  to  be  used  were 
the    elements    of    time    and    strength. 
Every  effort  had  to  be  made  to  cut  down 
the  amount  of  excavation  and  amount 
of  concrete,  and  for  this  reason  a  con- 
stant-angle dam  was  used  after  designs 
of   multiple-arch   and   gravity   sections 
had    been    carefully    considered.      The 
Kerckhoff      constant- 
angle  arch   dam   con-  ^'^^^' 
tains   about   one-half 
the  yardage  which 
would  be  required  in 
a  dam  of  gravity  type 
using    the    same 
stresses,   about    1,800 
cu.yd.    (1,375    cu.m.) 
less    concrete    and 
about    1,000    cu.yd. 
(764  cu.m.)  less  exca- 
vation than  the  best 
constant  -  radius  arch 
dam  which   could  be 
designed    to    fit    the 
site.     The   arch   dam 
also   had    the   advan- 
tages over  the  gravity- 
section  dam  that  there 
from  sliding. 

In    order    to    handle     floods     without 
maximum  pond  elevation    ( on  account  of 


The  capacity  of  the  Tainter  gates  permits  the  dis- 
charge of  100,000  cu.ft.  (2,800  cu.m.)  per  second,  this 
being  sufficient  to  take  care  of  any  floods.  When  the 
gates  are  closed  the  water  will  back  up  the  river  2  miles 
(3.2  km.)  to  the  tailrace  of  power  house  No.  1.  At  the 
bottom  of  the  dam  are  three  72-in.  (1.8-m.)  rising-stem 
sluicegates  which  are  operated  by  means  of  a  geared 
gate  stand. 

No  fish  ladder  is  used  in  connection  with  this  dam, 
because  at  low-water  stages — a  period  of  six  months 
each  year — all  the  water  will  be  required  for  the  genera- 
tion of  power,  thus  leaving  the  river  dry  from  the  dam 
to   the    power   house,    a    distance    of   about    11    miles 


(17.6  km.). 


Transformers 
■  SOOOKVA. 
■'6600^/110,000^ 
volfs. 


is  never  any  danger  of  failure 


raising     the 
power  house 

No.  1  immediately  upstream)  and  to  gain  the  maximum 
head  possible  at  all  times  of  the  year,  fourteen  14-ft.  x 
20-ft.  (4.2-m.  X  6-m.)  Tainter  (radial)  gates  were 
installed  on  top  of  the  dam.  For  operating  these  gates 
a  specially  designed  motor-driven  hoist  is  provided  which 
runs  on  tracks  along  the  top  of  the  dam.  One  of  the 
openings  for  Tainter  gates  has  been  equipped  with  a 
log  chute  extending  out  from  the  face  of  the  dam, 
through  which  driftwood  may  pass  without  injury  to 
the  gates.  The  crest  is  constructed  on  a  parabolic  curve 
and  a  lip  extends  out  over  the  downstream  face  to  dis- 
charge the  water  free  from  the  face  and  foot  of  the  dam. 
The  material  from  the  excavation  was  cast  downstream 
to  retain  a  pool  about  30  ft.  (9  m.)  deep  between  it  and 
the  dam  into  which  the  water  from  the  crest  falls, 
preventing  erosion  and  vibration  at  the  foot  of  the  dam. 


Consequently  it  has  been  decided  to  build 
a  fish  hatchery  near 
the  Crane  Valley  res- 
ervoir and  transport 
the  eggs  from  the 
lower  waters  of  the 
San  Joaquin. 

The  first  construc- 
tion problem  confront- 
ing the  writer  was 
the  necessity  for  com- 
pleting the  dam  before 
January,  1920,  the 
beginning  of  the  flood 
season.  To  reach  the 
dam  it  was  necessary 
to  build  5  miles  (8 
km.)  of  road  and  an 
incline  2,700  ft. 
(900  m.)  long,  with 
a  maximum  grade  of 
92.5  per  cent.  If  these 
had  been  completed 
first,  sixty  days  would 
have  elapsed  before 
work  on  the  dam  could 
have  begun.  There- 
fore the  diamond  drill 
equipment,  materials 
for  camp  supplies,  etc., 
were  packed  on  mules 
and  hauled  on  sleds  7 
miles  (11.2  km.)  over 
the  hillside  and  down 
the  steep  mountain 
slope  to  the  dam  site,  1,100  ft.  (330  m.)  below.  In 
this  way  the  drill  exploration  for  the  foundations  was 
completed,  and  a  hundred  men  were  put  at  work  building 
a  permanent  camp  and  installing  machinery  at  the  dam 
site  by  June  1.  The  cofferdam  diversion  of  the  entire 
San  Joaquin  River  through  a  flume  was  completed  in  less 
than  sixty  days.  The  excavation  of  26,000  cu.yd. 
(23,700  cu.m.)  of  solid  rock  by  steam  shovel,  and  the 
entire  construction  of  the  dam,  including  24,000  cu.yd. 
(21,900  cu.m.)  of  concrete,  was  completed  Dec.  15,  1919, 
the  first  concrete  being  poured  four  months  before. 
Meanwhile  17  (27  km.)  miles  of  wagon  road  was  built 
and  steam  shovels  and  other  equipment  were  transported 
by  trucks,  so  that  with  the  completion  of  the  dam  before 
the  winter  flood  the  date  of  starting  the  Kerckhoff  plant 
was  fixed  by  the  finishing  of  the  tunnels. 

Every  effort  was  made  to  beat  all  existing  records  in 
tunnel  progress.  The  correctness  of  the  writer's  belief 
in  the  superiority  of  the  heading-and-bench  method  of 
tunneling  with  steam  sliovels  mucking  into  electrically 


NICHE  IN   ROCK   FACES   ACCOM- 
MODATES   COMPACT    STATION 
WITH    WHEELS    IN    SOLID 
ROCK    EXCAVATION 
BELOW 
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hauled  trains  was  fully  demonstrated.  The  longest  single 
tunnel  to  be  completed  was  8,400  ft.  (2,560  m.)  long, 
and  this  was  driven  from  the  two  ends  only  in  thirteen 
months'  time. 

The  tunnel  extends  from  Kerckhoff  Lake,  which  is  the 
storage   reservoir   formed   by   the   construction    of   the 
dam,  to  a  point  near  the  power-house  site  where 
it  connects  with  the  steel  penstock  lines  to 
the  power  house.    It  has  an  average  driven 
cross-section  of  .320  sq.ft.   (29.5  sq.m.) 
and  a  total  length  of  16,875  ft.  (5,143 


ing  was  done  with  "Marion  40"  steam  shovels  operated 
with  100-lb.  (7  kg.)  air  pressure  furnished  by  a  4-in. 
(10-cm.)  pipe  line  from  the  compressor  house.  The 
biggest  factor  in  the  progress  made  on  these  tunnels  was 
the  efficient  operation  of  the  steam  shovels. 
After  the  muck  was  cleaned  up  the  bench  crew 
drilled  from  twelve  to  sixteen  holes  horizontally 
into  the  bench.  This  required  about  four 
hours,  after  which  the  crew  shot  the  holes. 
Loading  and  shooting  usually  occupied 
from  midnight  to  7  a.m.,  and  by  8 


m.)  and  is  all  thi'ough 
a  hard  gray  granite 
formation,  requiring  no 
timbering  or  lining.  In 
order  to  drive  the  tun- 
nel in  record  time  five 
headings  were  used. 
The  longest  section  was 
8,400  ft.  (2,560  m.),  its 
length  being  due  to  the 
fact  that  it  passes  2,000 
ft.  (609  m.)  under  a 
mountain  peak  where 
additional  headings 
would  have  been  un- 
economical. In  the 
"heading  -  and  -  bench 
method"  used  in  driv- 
ing the  tunnel  a  bench 
about   14  ft.    ("4.2  m.) 

long  and  7  ft.  or  8  ft.       

(2.1  m.  or  2.4  m.)  from 

the  roof  was  carried.  A  crew  of  four  drillers  and  four 
ehucktenders,  operating  four  drills,  drilled  from  thirty- 
five  to  forty  holes  from  fifteen  to  twenty  feet  deep 
into  the  heading,  The  holes  in  the  heading  are  drilled 
while  the  former  shot  is  being  mucked  out.    The  muck- 


FEATURES   OF  50,000-HF.    KBHICKHOFF   PLANT 

A — At  the  top  of  the  penstocks  in  background  is  a  surge  chamber 
excavated  in  solid  rock.  From  the  outdoor  switching  structure  110.000- 
volt  lines  run  up  mountain-side  and  then  to  Sanger.  Corcoran  and 
McKittrick.  B — Waterwheels  in  pit  below  station.  C — Three  14,200-kva. 
generators  in  area  measuring  100  ft.  x  36  ft.  D — Transformers  on  con- 
crete foundations  back  of  station. 


electric   locomotives   in  trains 
tunnel  No.  2  "E.xide  Hy-Cap" 
27.5  amp.  rating  on  a  five-hou 
General  Electric  locomotives, 
float  on  the  trolley,  carrying 


a.m.  the  tunnel  was 
clear  of  gas  and  a  crew 
started  cleaning  up  the 
track  preparatory  to 
moving  the  shovel 
ahead.  At  10  a.m.  the 
steam  shovel  started 
operating,  and  about 
noon  the  drilling  crew- 
was  ready  to  go  into  the 
heading  again.  A  com- 
plete round  of  15  ft.  to 
18  ft.  (4.5  m.  to  5.4  m.) 
was  made  in  each  twen- 
ty -  four  -  hour  period. 
The  highest  rate  of 
driving  the  tunnel  was 
attained  in  May,  when 
453  ft.  (138  m.)  was 
e.xcavated.  The  muck 
was  hauled  by  6-ton, 
250-volt  direct-current 
of  four  cars  each.  In 
storage  batteries  having 
r  basis  were  installed  on 
They  were  connected  to 
approximately  265  volts. 
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The  batteries  were  always  connected  to  the  trolley  except 
when  handling  cars  within  from  300  ft.  to  GOO  ft.  (90  m. 
to  180  ni.)  of  the  heading  and  on  the  dump,  where  no 
trolley  was  installed.  This  arrangement  avoided  the 
necessity  of  maintaining  a  trolley  wire  near  the  head- 
ing, where  it  would  interfere  with  the  mucking  or 
shooting,  or  on  the  dump,  where  the  track  is  not  fixed. 
The  method  of  floating  the  battery  on  a  trolley  permitted 
the  use  oi  a  much  smaller  capacity  in  battery  and  did 
not  require  taking  batteries  out  of  service  for  charging. 
These  batteries  were  operated  five  months  continuously 
without  discharging  more  than  50  per  cent  at  any  time 
and  they  were  in  first-class  condition  at  the  end  of  that 
time. 

Locomotives  thus  equipped  were  able  to  haul  four 
6-yd.  (5.4-cu.m.)  cars  loaded  with  muck  on  a  level  grade 
at  6  miles  (9.6  km.)  per  hour. 

Records  were  also  made  in   pipeline  erection,  three 


The  factors  determining  the  dimensions  of  the  surge 
chamber  were  twofold : 

(1)  To  discharge  water  flowing  in  the  tunnel  when 
load  is  rejected  by  the  units  in  the  plant,  without 
seriously  increasing  the  surge  in  the  penstocks,  the 
spillway  being  5  ft.  (1.5  m.)  above  the  top  of  the 
Tainter  gates  in  the  dam. 

(2)  To  provide  water  for  the  wheels  when  the  plant 
load  is  suddenly  increased  while  the  water  in  the 
tunnel  increases  its  velocity  to  take  care  of  the  increased 
load  demand. 

Completing  a  50,000-hp.  hydro-electric  plant  in  fifteen 
months  under  the  conditions  prevailing  at  the  time  would 
not  have  been  possible  had  it  not  been  for  the  wonderful 
support  given  by  the  management  of  the  company, 
which  comprises  W.  G.  Kerckhoff,  president;  A.  C.  Balch, 
vice-president;  A.  G.  Wishon,  general  manager;  A. 
Emory  Wishon,  assistant  general  manager;  L  W.  Alex- 


UPSTREAM   FACE  OF  KB21CKH0FF  DAM  BEFORE  WATER  WAS  IMPOUNDED  AND  LIP  ON  DOWNSTREAM   SIDE  OF  SPILLWAY 


steel  pen.stocks,  950  ft.  (289.5  m.)  long,  8  ft.  (2.4  m.)  in 
diameter  at  the  portal  and  7  ft.  (2.1  m.)  at  the  wheels, 
being  installed  in  thirty-two  days.  Just  outside  the 
portal  are  thi-ee  8-ft.  rising-stem  gate  valves,  the  valve 
and  by-pass  being  operated  electrically  from  the  power- 
house switchboard  and  so  interlocked  electrically  as  to 
require  operation  in  the  proper  sequence.  Ahead  of  each 
watei-wheel  is  an  84-in.  (2.1-m.)  butterfly  valve,  also 
electrically  controlled  from  the  switchboard  and  designed 
to  close  against  the  full  penstock  pressure  in  the  event 
of  failure  of  a  waterwheel  casing.  Air-relief  valves  are 
provided  on  top  of  each  pipe  line  to  permit  the  entrance 
of  air  when  the  pen.stock  lines  are  emptied,  to  prevent 
their  coflapsing.  No  standpipes  are  used,  but  a  surge 
chamber  has  been  cut  out  of  the  solid  granite  a  short 
distance  back  from  the  tunnel  portal.  This  chamber  is 
40  ft.  (12  m.)  in  diameter  at  the  roof  of  the  tunnel  and 
tapers  to  17  ft.  (5.1  m.)  in  diameter  at  the  spillway 
elevation,  which  is  approximately  20  ft.  (6  m.)  above 
the  top  of  the  Tainter  gates  at  the  Kerckhoff  dam. 


ander,  stock  sales  manager,  and  D.  P.  Mason,  purchas- 
ing agent. 

It  would  naturally  be  thought  that  such  records  for 
speed  could  be  made  possible  only  by  enormous  addi- 
tional expenditures,  but  actual  records  prove  this  con- 
struction the  cheapest  of  its  kind  completed  since  1913. 

Of  the  organization  the  following  men  deserve  special 
credit  for  the  part  they  performed:  Henry  R.  Stevens, 
superintendent  of  construction;  L.  L.  Ellis,  assistant 
superintendent;  Dick  Pease,  master  mechanic;  J.  D. 
McDougal,  general  foreman  of  construction;  B.  F. 
Jakobsen,  designing  engineer;  H.  K.  Fox,  resident 
engineer  at  the  power  house;  L.  T.  Jackson,  resident 
engineer  at  the  Kerckhoff  dam;  R.  C.  Starrett,  resident 
engineer  of  tunnels;  H.  P.  Van  den  Bossche,  mechanical 
engineer,  and  A.  H.  Coutch,  office  manager. 

The  successful  tunnel  contractors  were  D.  D.  DeLuca 
and  W.  A.  Whitmire,  both  of  whom  deserve  special  credit. 

Features  of  the  station  itself  will  be  presented  in  a 
later  issue. 


February  26,  1921 


ELECTRICAL     WORLD 


475 


Economy  Through  Plant  Co-ordination 


Superpower  Load-Center  Analysis  Shows  Existence  of  Opportunity 
in  This  Direction  —  Data  of  Local  Survey  on  Worcester  (Mass.) 
Load  Center  —  Striking  Range  of  Plant  Sizes  and    Unit  Ratings 


O^ 


ATA  showing  results  of  the  local  power 
survey  for  the  so-called  Worcester  load  center 
were  presented  recently  in  Worcester,  Mass., 
by  Henry  Flood,  Jr.,  engineer-seci'etary 
Superpower  Survey,  New  York,  speaking  before  the 
Worcester  Section  of  the  American  Institute  of  Elec- 
trical Engineers.  He  pointed  out  that  through  the 
interconnection  plan  which  the  Survey  is  studying 
opportunities  for  the  more  efficient  production  and  dis- 
tribution of  electrical  energy  may  be  realized.  Mr. 
Flood  brought  out  the  striking  range  of  plant  sizes 
and  unit  ratings  in  the  Worcester  load  center  and 
showed  that  for  the  year  1919  there  was  an  excess 
of  effective  steam-plant  capacity  in  that  district  of 
only  10.8  per  cent  above  the  aggregate  peaks  of  that 


year  in  the  steam  plants.  The  average  coal  consump- 
tion was  2.65  lb.  per  kilowatt-hour  and  125,000,000 
kw.-hr.  was  generated  in  the  steam  stations.  The  total 
generated  output  of  the  district  during  the  year  was 
344,000,000  kw.-hr.,  of  which  the  central  stations  pro- 
duced 94  per  cent.  The  estimated  increase  in  output 
of  the  central  stations  of  the  district,  including  the  New 
England  Power  Company,  is  more  than  125  per  cent 
comparing  1920  with  1919.  Sixty-three  generating 
units  of  under  2,000  kva.  in  rating  and  eighteen  plants 
under  1,000  kv&.  were  in  service  in  the  district  in 
1919.  By  the  Superpower  plan,  Mr.  Flood  declared, 
many  small  and  relatively  inefficient  units  will  be  shut 
down  to  insure  the  greater  efficiency  of  energy  supply 
from  large  installations. 


SPECIFIC  DATA  ON  EXISTING  CONDITIONS  IN  WORCESTER  LOAD  CENTER 


Aggregate  annual  peak  classified  as  to  cycles: 

60cvcles 86.810 

25  cycles 11,000 

Miscellaneous 920 


Total 98,730 

Kw.-Hr. 
1919  output; 

60  cycles  286,370,000 

25  cycles 55,670,000 

Miscellaneous 2,090,000 


Percentage 
of  Total 


Percentage 
of  Total 

83  5 
16  0 
0  5 


Total 344,130,000 


Load  factor,  39.7  per  cent. 
Generated  output  1910-1919*: 

Year  Kw.-Hr 

1910   88,310,000 

1911 105,070,000 

1912 124,640,000 

1913 155,610,000 

1914 175,660,000 

Aggregate  kw.  peak  load  1910  to  1991: 


Year 
1910 
1911 
1912 
1913 
1914 


Kw 
28,800 
30,700 
38,400 
50,000 
53,500 


Year 

1915 
1916 
1917 
1918 
1919. 

Year 

1915 
1916 
1917 
1918 
1919 


K 
227, 
270, 
300, 
308, 
344, 


w,-Hr. 

000,000 

660,000 

050.000 

420,000 

130,000 

Kw. 

74,200 
84,100 
87,700 
88,500 
98,500 


*  Increased  290  per  cent  in  nine  years,  or  16.5  per  cent  annuaU,\"  compounded. 
Load  factor,  35  per  cent. 
Estimated  future  growth  of  energyf: 

Out  of  a  total  output  of  344,000,000  kw.-hr.  generated  in  1919,  centrid-station 
companies  representing  323,000,000  kw.-hr..  or  94  per  cent  of  the  total,  have 
given  estimates  as  to  the  future  growth  of  load,  as  follows: 

Year  Kw -Hr.  Year  Kw.-Hr. 

1919 323,000,000  1923 496,000,000 

1920 346,000,000  1924 543,000,000 

1921  402,000,000  1925 590,000,000 

1922 449,000,000  1930 789,000,000 

In  addition  to  the  above,  street-car  companies  generated  18,500,000  kw.-hr.  in 
1919.     It  may  be  .assumed,  approximately,  that  these  companies  will  have  an 
increase  of   9,000,000  kw.-hr.  in  the  next  ten  years,  or  a  total  of  approximately 
28,000,000  kw.-hr.,  which  added  to  the  above  would  equal  81 7,000,000  kw.-hr. 
Daily  diversity  (Nov.  25,  1919);  Kw, 

Aggregate  non-coincident  peak 86,100 

Maximum  coincident  peak 84.860 


1.5.       Kilowatt-hours  generated,  1.136,946. 


1,240 
Daily 


Diversity 

Percentage  of  diversity, 
load-factor,  56  per  cent, 

t  An  increase  of  125  per  cent  in  ten  years,  or  9  per  cent  annually,  compounded, 
excluding  street-railway  comjjanies.  and  1 40  per  cent  in  ten  years,  or  1 0  per  cent 
annually,  compounded,  inclusive  of  these  companies. 


Plant  capacity: 

Hydro-electric  (45  per  cent  of  total) : 

60  cycles 

25  cycles 

Miscellaneous 


Total. 


Kw. 
61,580 
8,600 
350 

70,530 


Steam  (55  per  cent  of  total) : 

60  cycles 

25  cycles 

Miscellaneous 


Total.  . . 
Grand  total. 


Kw. 
76.825 
10.000 
575 

87.400 
157.930 


Range  of  power-plant  size: 


Rated  at  50,000  kw 

Rated  at  20,000  kw.  or  over 
Rated  at  10,000  kw.  or  over. 
Rated  at  5,000  kw.  or  over 
Rated  at  1.000  kw.  or  over 
Rated  at       500  kw.  or  over 


Total . 


No.  of  Plants 

1 

3 

5 

9 
13 
18 

49 


Rated  at  20.000  kva 

Rated  at  10.000  kva.  or  over 
Rated  at  5,000  kva.  or  over 
Rated  at  2,000  kva.  or  over. 
Rated  at       500  kva.  or  over. 


Xo 


Range  of  size  of  generating  units: 

of  Units 

2 

3 

II 

34 

63 

Kw 

Generating  capacity  of  steam-electric  plants 87.400 

-Aggregate  of  steam-station  peak  loads. 56,580 


Excess  steam  generating  capacity  (54.5  per  cent  of  peak) 30,820 

Effective  steam  generating  capacity 62,700 

Aggregate  of  1919  steam-station  peaks 56,580 


Excess  effective  capacity  (10.8  per  cent  of  peak) .  . 


Coal  consumed  in  1919  in  steam  plants 

Corresponding  kw.-hr.  generated 

Corresponding  kw.-hr.  capacity 

Tons  of  coal  per  kw.-year,  at  2.65  lb,  per  kw.-hr, 
.\verage  B.t.u.  per  kw.-hr 


6,120 
Tons 
167,000 
125,000,000 
87,400 
19 
36,000 


Use  of  power: 

Power  generated  or  produced  by  the  companies  allocated  to  these  load  centers 
sold  their  energy  for  the  following  purposes; 

Percentage 
Kw.-Hr  of  Total 

Light 25,100,000  9 

Power 204,600,000  73 

Railways ,. .    .  48,000,000  17 

Total .'. .    .  277,700,000 

Power  production  cost: 

Fuel             $1,150,000   00 

Maintenance 102,000  00 

Other  operating  costs 480,000.00 

Total $  1 ,732,000 .  00 

Included  in  the  above  i,''  $197,300.00  that  represents  operating  cosis  of  hydro- 
electric plants.  The  total  operating  co;t  of  steam  plants  is  equal  to  $1, 534,7(10.00, 
or  1.22  cents  per  Icw.-hr,,  exclusive  of  overhead  charges,  administration,  etc. 
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Small  Portable  Photometer 
Shows  Accuracy 

May  Be  Carried  in  a  Brief  Case,  but  Has  Accuracy 

Substantially  Equal  to  Larger  Types— Suitable  for 

Measurements  of  Candlepower  and  Foot-Candles 

By  Davis  Tuck 

Electrical  Eitffineer  Holophane  Company 

ANEW  form  of  light  meter  capable  of  making 
photometric  measurements  of  the  same  order  of 
accuracy  as  the  larger  portable  illuminometers  has  re- 
cently been  designed  by  the  writer  that  will  measure 
candlepower,  millilamberts  and  foot-candles  to  a  reason- 
able degree  of  accuracy  and  which  is  truly  portable  since 
it  may  be  carried  in  a  brief  case  or  traveling  bag. 

The  scientific  principle  involved  is  not  new  but  is  the 
same  as  that  used  in  both  the  Sharp-Millar  and  the  Mac- 
beth instruments.  The  greatly  reduced  size  has  been 
made  possible  by  careful  design  to  this  end.  The  prin- 
ciple involved  is  that  of  the  inverse-square  law.  The 
standardized  electric  lamp  is  moved  with  respect  to  a 
ground-glass    plate    which    is    the    variable-standard 


ILLUMINATION 

(FOOT-CANDLES) 

MEASURED   WITH  THREE 

PHOTOMETERS 

Foot-Candle 

Station 

Macbeth 

Light  Meter 

Meter 

1 

14  8 

15  0 

16 

2 

12.1 

12  0 

13 

3 

12.2 

12.4 

14 

4 

12.0 

11.8 

10 

5 

13.5 

13  6 

11 

6 

14.2 

14   2 

15  5 

7 

14.7 

15  0 

17 

8 

14.9 

15.0 

15 

9 

14  7 

14.7 

12 

Average 

13  7 

13.7 

13  7 

brightness  against  which  the  unknown  brightness  is 
matched. 

The  over-all  length  is  12  in.  (30  cm.),  the  maximum 
diameter  is  2J  in.  (5.4  cm.),  and  the  weight  complete 
with  the  battery  is  1  lb.  9  oz.  (0.7  kg.). 

The  battery  consists  of  three  dry  cells  each  2i  in.  (5.7 
cm.)  long  and  U  in.  (3.2  cm.)  in  diameter,  being  one 
of  the  standard  flashlight  batteries.  One  of  the  larger 
forms  of  flashlight  batteries  has  been  used  so  as  to 


FIG. 


1 — CROSS-SECTION     SHOWING    ASSEMBLY 
OF   THE   LIGHT    METER 


insulated  plate  that  functions  as  a  switch.  In  this  way 
the  lamp  is  at  all  times  protected  from  having  too  high 
a  voltage  suddenly  placed  across  it  by  an  unskilled 
operator  or  because  of  absent-mindedness  on  the  part  of 
the  skilled  operator. 

The  ammeter  is  of  the  D'Arsonval  type,  and  the  shunt 
is  made  to  give  virtually  full-scale  reading  when  the 
lamp  is  operated  at  the  standardized  current.  The  glass 
over  the  face  of  the  ammeter  is  fitted  in  the  same  way 
as  a  watch  crystal,  so  that  the  scale  on  the  ammeter  can 
be  easily  accessible  for  marking  the  calibration  point. 
The  method  of  assembly  of  the  rheostat  switch  and 
ammeter   makes    for   compactness    and    lightness    and 


obtain  a  comparatively  long  burning  period  of  the  lamp 
before  the  voltage  drop  is  noticeable. 

A  lamp  was  selected  which  takes  a  small  current 
from  the  battery  (0.1  amp.),  and  it  is  burned  at  a  low 
efficiency.  This  has  the  most  desired  effect  of  placing 
only  a  small  drain  on  the  battery  and  of  maintaining  the 
lamp  at  its  standardized  operating  characteristics  over 
a  relatively  long  period. 

The  rheostat  is  circular  in  form  and  is  arranged  with 
a  sliding  contact  so  that  resistance  is  cut  in  or  out  by 
turning  the  ammeter  about  its  axis.  When  all  of  the 
resistance   is   cut   in   the   sliding   contact   rides   on    an 


FIG. 


2 — PHOTOMETRIC     ELEMENT     AND     AMMETER     WHICH 
CONSTITUTE  THE  ENDS  OF  THE  PHOTOMETER 


makes  wired  or  soldered  connections  unnecessary.     Fig. 
1  shows  the  assembly  of  these  parts. 

The  tube  which  carries  the  battery  and  rheostat 
assembly  also  carries  the  lamp  housing  and  is  moved 
back  and  forth  by  means  of  a  rack  and  pinion  when 
measurements  are  being  made.  The  lamp  is  placed  in  a 
half  sphere  with  a  piece  of  ground  blue  glass  on  one  side 
over  the  opening.  This  construction  has  the  advantage 
of  avoiding  the  inequalities  of  illumination  due  to  va- 
rious lamp  orientations  and  places  the  lamp  in  a  dust- 
tight  protected  chamber.  The  ground  blue-glass  plate 
is  a  secondary  light  source,  and  its  distance  from  the 
piece  of  milk  glass  in  the  light  meter  head  determines 
the  calibration  constant  of  the  instrument.  Small  vari- 
ations in  lamp  dimensions  therefore  do  not  affect  the 
scale  calibration. 

Three  scales  are  provided,  showing  candlepower, 
millilamberts  and  foot-candles  respectively.  The  scales 
are  engraved  on  the  sliding  tube.  The  photometric 
device  is  a  modified  Lummer-Brodhun  cube.  The  tele- 
scope has  an  adjustable  focus. 

The  range  of  the  foot-candle  scale  is  from  0.5  foot- 
candle  to  15  foot-candles.  Provision  is  made  for  in- 
serting neutral-tint  screens  either  on  the  test  or  com- 
parison side  of  the  cube.  The  screens  used  have  a 
transmission  factor  of  10  and  1  per  cent  respectively, 
so  that  the  range  is  increased  to  0.005-1,500  foot- 
candles. 

A  series  of  foot-candle  measurements  was  recently 
made  in  a  factory  using  a  Macbeth  illuminometer,  the 
light  meter  and  a  foot-candle  meter.  The  accompany- 
ing table  shows  how  these  readings  compared. 

It  will  be  noted  that  the  average  foot-candle  value 
measured  by  the  three  instruments  were  identical. 
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American  Institute  of  Electrical  Engineers 

Midwinter  Convention 


THE  maximum  tem- 
perature at  which 
p  aper-insulated 
cable  can  be  oper- 
ated safely  was  the  chief 
subject  of  discussion  at  the 
midwinter  convention  of  the 
American  Institute  of  Elec- 
trical Engineers, held  in  New 
York  on  Feb.  16  to  18  inclu- 
sive. Six  papers  were  pre- 
sented on  this  subject.  Pres- 
ent-day limitations  of  oil  circuit  breakers  ranked  close 
to  cable  temperatures  in  importance,  although  only  two 
papers  on  the  topic  were  pi-esented.  Of  the  remain- 
ing subjects  that  came  under  consideration,  regulation 
of  frequency  for  metering  purposes,  short-circuit  cur- 
rents of  induction  machines,  heat  flow  in  armature 
coils  and  wave  transmission  were  particularly  interest- 
ing. With  the  exception  of  papers  on  flutter  of  com- 
posited telephone  lines  and  telephone  problems  of  rail- 
roads, and  one  on  cable  temperatures,  presented  quite 
fully  on  page  413  of  the  Feb.  19  issue,  abstracts  of  all 
the  papers  follow.  These  abstracts  are  under  the  head- 
ings of  "Oil-Switch  Limitations,"  "Safe  Cable  Tempera- 
tures," "Meters  and  Measurements"  and  "Miscellaneous." 
Recent  experience  of  some  of  the  large  operating 
companies  has  indicated  that  the  temperature  limit  of 
85  deg.  C.  for  paper  insulation  in  low-tension  (around 
220-volt)  cables  may  be  too  conservative.  The  present 
limits  have  been  established  in  connection  with  investi- 
gations of  insulation  for  high-tension  cables  and  be- 
cause of  results  showing  that  paper  suffers  mechanical 
deterioration  when  subjected  to  a  temperature  of  about 
90  deg.  C.  There  is  evidence  that  paper  may  suffer 
some  deterioration  and  still  be  sufficiently  good  for 
low-tension  service  and  will  even  stand  withdrawal  of 
the  cable  from  ducts  and  reinstallation.  The  question 
is  whether  cables  subjected  to  the  usual  load  cycles  may 
not  operate  at  least  a  few  hours  a  day  above  85  deg.  C. 
Data  are  furnished  by  cable  manufacturers  and  users, 
and  several  suggestions  are  offered  regarding  possible 
temperature  limits  for  short-time  heavy  loads. 

The  consensus  of  opinion,  however,  appeared  to  favor 
the  present  conservative  temperature  rating  for  paper- 
insulated  cables.  Even  though  higher  temperatures  may 
be  safe,  most  of  those  who  discussed  the  matter  believed 
that  the  operating  engineer  should  decide  whether  or 
not  he  was  justified  in  operating  at  higher  temperatures 
in  his  own  particular  system  by  sound  engineering  and 
economic  considerations. 

In  one  of  the  papers  regarding  oil  switches  some  of 
the  operating  requirements  and  limitations  were  out- 
lined, and  recommendations  were  made  by  the  sub- 
committee on  this  subject.  These  are  particularly 
important  because  they  represent  the  attitude  of  oper- 
ating men  as  a  result  of  actual  experience  with  the 
apparatus.    The  comments  refer  chiefly  to  voltage-test 


Features  of  Papers  Presented  in  New 
York,  Feb.  16  to  18  Inclusive,  on  Limi- 
tations of  Oil  Switches,  Permissible  Cable 
Temperatures,  Measurements  and  Mis- 
cellaneous Subjects — Need  of  Rating  Cir- 
cuit-Breakers on  Basis  of  More  Re- 
closures — Present  Evidence  Does  Not 
Justify  Raising  Cable  Temperatures 


iiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiM 


requirements,  ventilation  of 
switch  cells,  short-circuit 
current-carrying  c  a  p  a  city 
and  method  of  rating  oil  cir- 
cuit breakers. 

Observations  made  in  con- 
ducting high-current  tests 
on  high-tension  circuit 
breakers  were  presented  in 
another  paper.  This  investi- 
gation showed  the  need  of 
strengthening  brush  contacts 
and  supports  and  of  strong  locks  on  disconnecting 
switches  and  brought  out  some  requirements  of  instru- 
ment transformers.  Aside  from  the  information  they 
gave,  these  tests  were  especially  interesting  because  of 
the  manner  in  which  they  were  conducted. 

The  principal  facts  brought  out  in  the  discussion  of 
the  convention  papers  are  included  in  this  report.    ' 

iiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiMiiiiiiniiiiintiiiiiMuiniiiiiiniiiiiiiMiiiiiMiiiiiiiiiiiMiiniiiiiiiniiiHi 

Oil-Switch  Limitations 


Recommendations  Based  on  Operating 
Viewpoint 

Voltage  Test  Requirements  Should  Be 
More  Severe — Ventilation — Short-Circuit 
Current-Carrying     Capacity     Advisable 

IN  ORDER  to  summarize  the  present-day  indefinite 
operating  requirements  and  limitations  of  oil  circuit 
breakers,  the  A.  I.  E.  E.  (protective-devices  committee) , 
N.  E.  L.  A.  (apparatus  committee)  and  Electric  Power 
Club  (power-switchboard  and  oil-circuit-breaker  sec- 
tion) co-operated  in  sending  out  a  joint  questionnaire 
for  oil-circuit-breaker  data  to  the  larger  operating  com- 
panies. Some  of  the  observations  and  recommendations 
of  the  A.  I.  E.  E.  sub-committee  on  oil  circuit  breakers 
and  switches  were  presented  by  its  chairman,  H.  R. 
Woodrow  of  Stone  &  Webster,  Inc. 

There  have  been  some  failures  due  to  the  inability  of 
the  oil  circuit  breaker  to  withstand  voltages  encoun- 
tered under  operating  conditions,  therefore  it  would 
seem  that  the  present  test  requirements,  as  specified 
by  the  A.  I.  E.  E.  standards,  of  two  and  one-quarter 
times  operating  voltage  plus  2,000  volts  may  not  be 
severe  enough  for  the  larger  moderate-voltage  system. 
Furthermore,  these  tests  are  usually  made  under  clean, 
dry  conditions,  whereas  the  circuit  breaker  is  subjected 
to  abnormal  conditions  at  the  time  of  its  operation. 
With  this  in  view,  the  committee  suggests  that  oil- 
circuit-breaker  standard  potential  tests  be  investigated 
with  an  idea  of  increasing  this  test  value.  These  tests 
should  be  made  between  all  live  parts  to  ground  and 
between  phases  under  minimum  clearance  conditions. 

In  order  to  reduce  the  maximum  temperature  and  to 
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prevent  accumulation  of  explosive  mixtures  in  cell  com- 
partments, which  has  given  some  trouble,  the  recom- 
mendation is  also  made  that  careful  consideration  be 
given  to  ventilation  of  compartments,  avoiding  at  the 
same  time  any  method  which  would  allow  gas  from  one 
compartment  to  enter  an  adjacent  cell.  One  company 
has  found  it  desirable  to  carry  the  ventilation  from 
each  tank  to  the  outside  of  the  building.  It  would 
also  be  a  great  help  if  the  contacts  were  made  for 
greater  ease  and  permanency  of  adjustment. 

Since  trouble  has  been  experienced  by  some  of  the 
larger  operating  companies  through  the  failure  of  oil 
circuit  breakers  to  carry  heavy  short-circuit  currents 
during  the  period  required  to  open  the  circuit,  it  is 
recommended  that  all  oil  circuit  breakers  shall  have  a 
short-circuit  current  rating  for  periods  of  say  both  one 
and  five  seconds  which  should  be  at  least  equal  to  the 
interrupting  capacity  and  in  most  cases  two  to  three 
times  this  value.  The  manufacturers  should  test  each 
line  of  their  breakers  or  make  periodic  tests  of  breakers 
as  they  are  brought  through  the  factory. 

The  present-day  practice  of  rating  oil  circuit  breakers 
to  interrupt  a  given  root-mean-square  current  at  normal 
voltage  two  times  at  a  two-minute  interval,  the  circuit 
breaker  then  to  be  in  a  condition  to  be  closed  and  carry 
the  rated  current  until  it  is  practicable  to  inspect  and 
make  necessary  adjustments,  is  not,  according  to  Mr. 
Woodrow,  in  accord  with  operating  requirements  as 
reported  in  the  replies  to  the  questionnaire.  For 
example,  in  some  cases  the  operators  find  that  after  a 
breaker  has  opened  automatically  two,  three,  four  and 
as  high  as  five  times,  reclosing  the  breaker  will  restore 
service.  Therefore  the  manufacturer  should  as  soon  as 
possible  give  a  rating  on  oil  circuit  breakers  on  the 
single-shot  basis  and  proportion  these  ratings  on  the 
reclosing  basis.  A  breaker  rated  at  a  certain  value  on 
the  single-shot  basis  would  then  be  rated  at  a  some- 
what lower  value  on  a  two-shot  basis  and  at  other 
values  below  this  on  a  basis  of  three  shots,  four 
shots,  etc. 

There  is  considerable  difference  of  opinion  as  to  what 
should  be  considered  satisfactory  operation  of  an  oil 
circuit  breaker,  but  it  is  suggested  that  it  means  the 
rupturing  of  current  within  a  definite  time  limit  after 
the  energizing  of  the  trip  coil,  which  time  allowance 
could  be  relied  upon  for  selective  operation  of  relays 
on  the  system,  without  throwing  burning  oil  outside  of 


the  tank  or  causing  permanent  deformation  of  tanks  or 
any  of  the  current-can-ying  parts. 

It  is  suggested  that  the  rating  be  made  with  only  the 
manufacturer's  factor  of  safety  to  cover  any  inequalities 
of  materials  and  manufacturing  processes.  The  pur- 
chaser of  an  oil  circuit  breaker  could  then  rely  on  a 
given  rating  at  all  times  and  should  not  count  on  more. 

Tests  made  by  one  of  the  operating  companies  showed 
that  reactance  imposed  a  heavier  duty  on  the  oil  circuit 
breaker  than  resistance  for  the  same  value  of  current. 
On  the  other  hand,  an  increase  in  the  speed  of  operation 
of  some  of  the  older  type  of  breakers  has  made  an 
improvement  in  the  interrupting  capacity.  In  90  per 
cent  of  the  cases  reported  venting  the  tanks  has  been 
found  desirable. 

It  would  be  advantageous  if  some  standards  could  be 
adopted  by  the  oil-circuit-breaker  manufacturers  so  as 
to  reduce  the  number  of  types  of  oil  required. 


High  Current  Tests  on  Switchgear 

Strength  of  Brush  Contracts  and  Supports 
— Need  of  Strong  Locks  for  "Disconnects" 
— Requirements  of  Instrument  Transformers 

A  SERIES  of  tests  on  oil  circuit  breakers  and  discon- 
.  necting  switches  to  determine  the  ability  of  brush 
contacts  and  supports  to  withstand  currents  of  the  order 
of  100,000  amp.  was  described  by  Philip  Torchio,  chief 
electrical  engineer  New  York  Edsion  Company.  For 
the  first  time,  he  said,  a  synchronized  motion-picture 
machine  and  an  oscillograph  were  coupled  to  reproduce 
the  coincident  actions  of  the  apparatus  tested  and  the 
variations  of  voltage  and  current  in  the  circuit.  The 
tests  proved  that  practically  all  the  circuit  breakers  then 
on  the  market  had  the  brush  contact  placed  in  the  wrong 
position,  so  that  when  the  current  flowed  the  resultant 
mechanical  force  acted  in  a  direction  opposed  to  the 
brush  pressure,  thus  tending  to  open  the  contact  at 
this  point,  whereas  if  the  position  of  the  contact 
brushes  had  been  reversed,  the  mechanical  force  due 
to  this  current  would  have  been  exerted  in  the  same 
direction  as  the  brush  pressure,  thereby  tending  to  im- 
prove the  contact.  In  addition  to  the  force  exerted 
at  the  contacts,  it  was  found  that  the  repelling  force 
between  contact  supports  was  of  such  magnitude  as 
to  distort,  and  in  some  cases  permanently  displace,  these 
parts. 


IMPROVEMENTS  IN  TYPES  CO-2,  C-1  AND  0-2  CIRCUIT  BRE.^KERS 
-Quarter  elliptic  Inverted  brush  contact  for  1.200-amp.  breaker.      B — Circular    Inverted    bru.sh    which    increases    contact    pressure 

under  ioad  conditions.    C — Half  elliptic  brush  for  4.000-amp.  brush. 
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In  all  these  tests  the  circuit  breakers  were  locked  in 
the  closed  position.  The  arcing,  therefore,  was  caused 
by  the  opening  of  the  main  and  arcing  contacts  due  to 
the  mechanical  force  resulting  from  the  high  current. 
This  phenomenon  occurs  in  practice  before  the  opera- 


IMPROVED  TYPE  FH-3  OIL  CIRCUIT  BREAKER  EMBODIES  INVERTED 
CONTACT  BRUSH  AND  TIE  INSULATORS 

ting  mechanism  has  had  sufficient  time  to  perform  its 
function  in  opening  under  short  circuit. 

On  the  basis  of  the  results  obtained,  the  manufac- 
turers have  revised  the  design  of  their  circuit  breakers 
so  as  to  eliminate  the  trouble  due  to  contact  separation 
and  displacements.  The  method  of  conducting  the  tests 
and  reproductions  of  the  oscillogram  records  are  pre- 
sented in  the  complete  paper. 


Switch  Ratings  Needed  on  One-Shot 
to  Five-Shot  Basis 

THE  severity  of  modern  service  conditions  and  cost 
of  existing  oil  switches  may  necessitate  radical 
changes  in  their  design,  according  to  the  opinion  ex- 
pressed by  Peter  Junkersfeld.  E.  P.  Peck  and  N.  L. 
Pollard  supported  the  subcommittee  of  the  protective 
devices  committee  in  its  recommendation  of  rating  oil 
switches  on  the  one,  two,  three  and  even  the  five-shot 
basis,  because  it  is  usually  necessary  to  reclose  breakers 
several  times  after  an  interruption  in  order  to  restore 
service.  Dr.  E.  E.  F.  Creighton  agreed  with.  Mr. 
Junkersfeld  that  oil  switches  may  require  radical  change 
in  design  to  meet  present  severe  operating  conditions, 
and  went  so  far  as  to  say  that  they  might  undoubtedly 
have  to  be  designed  to  open  short  circuits  as  many  as 
a  dozen  times  in  succession  without  being  inspected. 

A  rather  novel  fuse  construction  was  described  by 
H.  E.  Trent  in  which  the  fuse  wire  is  threaded  through 
cement  cylinders  which  are  slightly  separated  so  that 
the  wire  is  exposed  between  segments.  He  referred  to 
the  advantages  of  this  construction  and  to  some  tests 
conducted  thereon.  In  a  written  discussion  N.  J.  Conrad 
contended  that  Mr.  Torchio's  tests  were  not  inclusive 
enough  to  prove  that  there  are  no  potential  fuses  on  the 
market  which  will  successfully  rupture  a  short  circuit 
without  resistance  in  series.  He  maintained  that  tests 
had  been  conducted  on  the  Commonwealth  Edison  sys- 
tem which  show  the  effectiveness  of  one  style  of  carbon- 
tetrachloride  fuse. 

Replying  to  the  foregoing  observations  Mr.  Torchio 
said  that  his  tests  of  potential  fuses  and  remarks 
regarding  .them  had  not  covered  the  carbon-tetrachloride 
fuse  to  which  Mr.  Conrad  referred  because  he  con- 
sidered them  more  in  the  class  of  circuit  breakers.  How- 
ever, he  still  maintains  that  potential  fuses  will  operate 
better  if  used  in  series  with  a  resister  to  limit  the 
current.  The  tendency  among  users  is  to  obtain  the 
cheapest  circuit  breakers  rather  than  to  plan  for  future 


requirements  and  get  switches  that  will  meet  them.  The 
prevailing  practice  should  be  reversed,  Mr.  Torchio 
warned.  Mr.  Woodrow  emphasized  the  need  of  opinions 
from  operating  men  on  circuit-breaker  requirements  if 
manufacturers  are  to  be  expected  to  furnish  desirable 
equipment. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Safe  Cable  Temperatures 

Conservatism  Urged  in  Cable  Rating 

Freedom  from  Trouble  Due  to  Over- 
loading in  Boston  System  Is  Held  to 
Justify    Present    Temperature    Limits 

A  LTHOUGH  a  higher  temperature  is  allowed  in  rotat- 
l\  ing  equipment  than  in  underground  cables,  the 
difference  that  exists  is  not  so  unjustified  as  may  appear, 
L.  L.  Elden,  electrical  engineer  Edison  Electric 
Illuminating  Company,  held,  because  machinery  is 
usually  more  readily  observed  and  controlled.  Besides, 
cable  insulation  suffers  from  aging.  In  fact,  Mr. 
Elden's  paper  brought  out  that  cables  have  been  exam- 
ined after  being  in  stock  for  several  years  and  it  has 
been  found  that  the  insulation  was  too  brittle  to 
withstand  the  mechanical  stresses  of  installation.  Less 
rigid  specifications  for  low-tension  cables  may  be  pos- 
sible at  the  cost  of  more  rapid  depreciation,  but  the 
real  question  for  cable  users  to  decide  is  the  rate  of 
depreciation  which  they  are  willing  to  accept  as  the 
result  of  operating  the  cable  at   higher  temperatures. 

If,  as  seems  quite  likely,  the  existing  temperature 
limit  of  85  deg.  C.  may  be  safely  exceeded  for  short 
periods  without  injury  to  paper  insulation,  it  would 
seem  preferable  to  apply  an  overload  rating  to  low- 
tension  cables  which  may  be  taken  advantage  of  as 
occasion  requires,  rather  than  to  operate  such  cables 
on  a  load-factor  basis.  The  objection  to  the  latter 
method  lies  in  its  impracticability  of  application  to  the 
operation  of  any  system  of  distribution.  In  actual 
service  each  feeder  operates  on  a  load  factor  of  its 
own  which  may  or  may  not  coincide  with  the  system 
load  factor.  Further,  load  factor  makes  no  distinction 
between  seasonal  loadings,  a  most  important  factor  in 
the  operation  of  a  cable  system. 

In  the  operation  of  the  Boston  company's  230-volt 
direct-current  system  during  the  past  eleven  years  care- 
ful records  of  direct-current  feeder  loads  have  been 
maintained,  which  show  that  more  than  800  amp.  has 
been  carried  on  1,000,000-circ.mil  concentric  and  single- 
conductor  cables  75,800  hours.  Of  these  instances  70 
per  cent  have  occurred  in  the  winter  months,  clearly 
indicating  the  seasonal  load  characteristics  of  the  sys- 
tem which  afford  such  favorable  conditions  for  operating 
cables  at  relatively  high  load  values  during  the  period 
of  lowest  temperature. 

In  eighteen  years  of  use  of  single-conductor  and  con- 
centric low-tension  feeder  cables  there  is  no  record  of 
a  failure  of  these  cables  due  to  loading  conditions. 
While  this  may  be  considered  evidence  of  too  great 
conservatism  in  the  use  of  the  plant,  it  is  the  opinion 
of  Mr.  Elden  that  it  is  justified  by  freedom  from 
interruptions  of  service.  Therefore  it  is  inadvisable 
to  depart  from  the  present  practice  to  approve  a  higher 
degree  of  loading,  which  must  invariably  develop  new 
troubles. 
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Risks  ill  Raising  Cable  Temperatures 

Mechanical  Properties  of  Paper  Insulation  Are 
Destroyed  Rapidly  at  100  Deg.  C.  —  Caution 
Advocated     in     Raising     Temperature     Limits 

WHILE  the  experience  of  central-station  men  in 
carrying  increased  loads  during  the  war  indicates 
that  low-voltage  cables  may  be  operated  at  higher  tem- 
peratures than  were  considered  safe  in  the  past,  W.  A. 
Del  Mar,  chief  engineer  Habirshaw  Electric  Cable  Com- 
pany, did  not  consider  that  there  is  sufficient  evidence 
to  justify  the  manufacturers  in  agreeing  to  share  the 
risks  resulting  from  operation  at  or  beyond  the  limit 
of  temperature  allowed  heretofore.     Five  preliminary 

problems,  he  a s - 
serted  in  his  paper, 
must  be  solved  be- 
fore the  main  one 
of  determining  the 
maximum  safe 
operating  tempera- 
ture of  insulating 
materials,  such  as 
impregnated  paper. 
They  are  as  follows : 

1.  What  is  the  criterion  of  quality  of  paper  insula- 
tion by  which  to  determine  whether  it  is  satisfactory 
for  service? 

2.  What  is  the  effect  of  the  continued  application  of 
various  degrees  of  heat,  expressed  in  terms  of  the 
criterion  selected? 

3.  Will  intermittent  heat  have  the  same  effect  as 
continuous  heat,  provided  that  the  aggregate  time  of 
exposure  and  the  temperature  are  the  same  in  both 
cases  ? 

4.  If  the  above  questions  should  be  satisfactorily 
answered,  what  form  of  rule  should  be  adopted  so  as 
to  make  the  best  economic  use  of  the  information  thus 
obtained? 

5.  If  a  rational  rule  for  the  maximum  permissible 
temperature  of  paper  insulation  should  be  developed, 
how  can  the  hottest-spot  temperature  of  a  cable  in  a 
duct  be  measured  in  order  to  insure  that  the  cable  is 
working  within  the  rule? 

In  the  opinion  of  Mr.  Del  Mar  the  tearing  test  is  an 
excellent  criterion  for  paper  insulations.  In  this  test 
the  sample  is  subjected  to  increasing  tearing  stresses 
until  the  length  of  the  tear  has  reached  one  centimeter. 
The  reason  for  letting  the  paper  tear  a  definite  amount, 
rather  than  observing  the  force  at  which  the  paper  be- 
gins to  tear,  is  that  paper  varies  in  thickness  and  condi- 
tion from  place  to  place  and  the  initial  tear  would  only 
represent  the  strength  at  a  spot  and  would  not  be  a 
measure  of  the  average  quality. 

When  impregnated  the  tearing  strength  of  manila  rope 
paper  is  usually  less  than  when  unimpregnated,  depend- 
ing upon  the  nature  of  the  impregnating  compound,  the 
temperature  and  duration  of  the  process  of  impregna- 
tion and  the  amount  of  the  compound  retained  upon 
cooling.  Manila-rope  paper  usually  contains  from  5  to 
10  per  cent  of  moisture.  Tests  indicate  that  an  increase 
of  moisture  increases  the  tearing  strength  up  to  about 
10  per  cent  and  decreases  it  above  that  point.  State- 
ments of  tearing  strength  are  therefore  not  complete 
unless  the  moisture  content  is  specified.  Tests  made  on 
rolls  of  paper  immersed  in  petrolatum-resin  compound 
maintained  between  85  and  90  deg.  C  for  a  year  in- 
dicate that  at  the  end  of  the  year  paper  loses  about 
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half  the  tensile  strength  it  possesses  just  after  im- 
pregnation, although  it  is  in  good  enough  condition 
even  then  for  new  low-voltage  cables.  It  is  probable 
that  the  tearing  strength  would  have  been  even  more 
reduced. 

Among  other  tests  which  have  been  made  some  con- 
ducted with  sealed  lead-sheathed  cables  placed  in  an 
electric  oven  maintained  carefully  at  a  temperature  of 
100  deg.  C.  indicate  that  after  the  fourth  week  the 
paper  becomes  so 
brittle  that  it  will 
crack  when 
folded.  The  me- 
chanical strength 
of  paper-  insu- 
lated cables  is  al- 
most entirely 
destroyed  by  con- 
tinuous exposure 
to  a  temperature 
of  100  deg.  C.  for 
three  or  four 
weeks.  In  Mr. 
Del  Mar's  opinion, 
cables  in  the  same 
condition  as  these 
samples  may 
operate  satisfac- 
torily, but  the  risk  of  continuing  their  service  in  this 
condition  is  obviously  greater  than  with  the  insulation 
in  good  mechanical  condition.  About  the  same  effect 
would  be  produced  if  cable  were  heated  for  three  hours 
every  day  for  eight  months.  Such  a  test  is  under  way 
and  when  it  is  completed  will  show  whether  paper  re- 
covers any  of  its  sti-ength  during  the  low-temperature 
intervals  between  intermittent  heating. 
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AT  100  DEG.  C. 


Cables  Withstood  Excessive  Temperatures 
in  Service 

Temperature  Surveys  in  Chicago  Reveal 
Paper  Cables  Operating  Intermittently 
[Near  180  Deg.  C.  in  Crowded  Duct  Lines] 

THE  best  that  can  be  done  at  present  to  determine 
the  maximum  cable  temperature  that  can  be  allowed, 
said  D.  W.  Roper,  superintendent  of  street  department 
Commonwealth  Edison  Company,  in  his  paper,  is  to 
obtain  average  curves  showing  the  number  of  hours 
per  year  that  temperatures  near  the  maximum  are 
maintained.  From  an  examination  of  the  insulation 
of  cables  corresponding  to  a  number  of  such  curves  it 
should  be  possible  to  establish:  (\)  a  lower  limit  at 
which  the  insulation  will  not  be  injured,  even  when  the 
temperature  is  maintained  for  long  periods  of  time, 
and  (2)  an  upper  limit  above  which  insulation  will  be 
injured  if  such  temperature  is  maintained  for  any  con- 
siderable time.  From  the  information  so  far  obtained 
in  Chicago,  the  best  that  can  be  done  is  to  place  the 
lower  limit  at  about  110  deg.  C.  and  the  upper  limit 
at   about    180   deg.    C. 

With  1,000,000-circ.mil  two-conductor  concentric 
paper-insulated  cables  which  were  loaded  more  heavily 
than  had  been  customary  throughout  the  day  and  in 
which  three  pressure  wires  were  laid  with  the  outer 
conductors,  careful  measurements  showed  that  the  outer 
copper  operated  at  slightly  over  100  deg.  C.  in  one  case. 
The  inner  conductor  was  probably  8  deg.  or  10  deg. 
hotter.      In    another   case   the   load   was   about    10   per 
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cent  heavier.  While  no  measurements  were  taken  in 
the  latter  case,  the  cable  was  removed  after  several 
years'  service  and  reinstalled  when  examination  showed 
the  insulation  to  be  in  good  condition. 

The  results  obtained  from  temperature  surveys  indi- 
cate that  the  maximum  copper  temperature  on  the 
low-tension  feeder  cables  in  large  and  crowded  conduits 
immediately  adjacent  to  substations  is  generally  higher 
than  105  deg.  C.  In  a  number  of  locations  the  tem- 
peratures considerably  exceed  this  figure  for  several 
hours  per  day  during  five  days  of  each  week  in  winter 
months.  In  one  or  two  cases  where  twenty-duct  or 
twenty-four-duct  conduits  leave  the  substations  with 
nearly  all  ducts  occupied  with  loaded  feeder  cables, 
vacant-duct  temperatures  have  attained  approximately 
100  deg.  C.  for  short  periods  on  Friday  afternoons  dur- 
ing two  or  three  weeks  in  December.  According  to 
the  Atkinson  method,  such  idle  duct  temperatures  indi- 
cate a  maximum  temperature  approaching  200  deg.  C. 
on  the  inner  conductor  of  a  concentric  cable. 

Upon  removal  of  a  section  of  one  such  cable  a  hole 
about  1  in.  (2.5  cm.)  in  diameter  was  found  in  the  lead 
sheath  about  8  in.  (20  cm. )  from  the  mouth  of  the  duct, 
apparently  due  to  the  catching  on  the  edge  of  the  duct 
when  the  cable  was  installed.  In  the  immediate  vicinity 
of  the  hole,  the  paper  insulation  was  quite  black  and  so 
brittle  that  it  broke  readily  when  handled.  At  another 
point  30  ft.  (10  m.)  away  the  paper  insulation,  while 
slightly  darkened,  was  still  well  filled  with  compound  and 
pliable,  although  it  had  lost  some  strength,  indicating 
that  the  deterioration  in  insulation  was  not  caused  by 
heat  alone  but  by  its  combination  with  the  presence  of 
air  and  possibly  moisture. 


Cable  Samples  Tested  at  110  Deg.  C. 

Cable  Considered  Satisfactory  for  Low- 
Voltage  Service  Even  After  Continuous 
Heating  for  Ninety  Days  at   110  Deg.   C. 

RESULTS  of  a  series  of  tests  to  determine  the  effect 
of  various  temperatures  on  the  tearing  strength 
of  paper  insulation  were  discussed  in  the  paper  of  Wal- 
lace S.  Clark,  engineer  of  wires  and  cables  General 
Electric  Company.  He  gave  data  showing  the  use- 
fulness of  the  tearing  test  and  results  of  high  tem- 
perature runs.  It  has  been  found  that  the  ratio 
of  tearing  strength  to  the  average  tensile  strength 
in  sample  A,  cable  not  heated  after  manufacture,  is 
0.72;  in  sample  D,  heated  ninety  days  at  100  deg., 
0.57,  and  in  sample  G,  heated  ninety  days  at  110  deg., 
0.64.  The  test  showed  that  the  tensile  strength  of  the 
paper  deteriorates  less  rapidly  than  its  resistance  of 
tearing.  The  higher  rate  of  deterioration  at  110  deg. 
C.  is  clear  and  is  well  marked  by  comparing  the  results 
from  sample  D,  ninety-day  bake  at  100  deg.,  with  sample 
E,  thirty-day  bake  at  110  deg.,  the  deterioration  in 
thirty  days  at  110  deg.  being  virtually  equal  to  deteriora- 
tion in  ninety  days  at  100  deg.  From  these  results 
it  was  deduced  that  deterioration  at  70  deg.  C.  is 
negligible;  at  100  deg.  it  is  marked  in  ninety  days; 
at  110  deg.  it  is  marked  in  thirty  days,  applying  to 
the  particular  quality  of  paper  and  impregnating  com- 
pound which  were  under  test. 

From  an  examination  of  the  cable  and  paper  taken 
from  sample  G,  Mr.  Clark  believed  that  this  cable  would 
be  perfectly  safe  for  operation  at  low  voltages.  He 
also  believed  that  cables  so  treated  could  have  been 
withdrawn  from  conduit  and  reinstalled. 


Paper  Insulation  Rapidly  Deteriorates 
Above  85  Deg.  C. 

How  Mechanical  Properties  of  Cables  Are 
Affected  by  High  Temperatures — Recommen- 
dations     Regarding      Intermittent     Overloads 

THE  principal  effect  of  high  temperatures  on  low- 
voltage  cable  insulations,  according  to  the  paper  of 
H.  W.  Fisher  and  R.  W.  Atkinson,  Standard  Under- 
ground Cable  Company,  is  the  reduction  of  mechanical 
strength.  Hence  changes  in  the  mechanical  structure 
of  insulations  constitute  a  good  basis  for  determining 
temperature  limitations.  The  deterioration  of  paper  is 
apparent  chiefly  in  reduced  ability  to  withstand  tearing 
forces,  bending  or  folding.  Therefore  apparatus  for 
measuring  one  or  more  of  these  properties  must  be 
employed  to  make  a  satisfactory  study  of  aging  of 
paper.  Descriptions  of  instruments  for  this  purpose 
as  well  as  data  on  a  number  of  tests  after  various 
kinds  of  heat  treatments  were  given  in  the  author's 
complete  paper. 

If  paper  of  uniform  quality  is  subjected  to  a  high 
temperature,   the  first  effect   noticeable  is  the  greater 


120      130      140      160 
D.?gree9  Centigrade 
riME  REQUIRED  FOR  DETERIORATION   OF  PAPER  INSULATION 
AT  HIGH   TEMPERATURES 

ease  with  which  the  paper  is  torn.  After  longer  heat- 
ing it  may  be  impossible  to  crease  samples  without 
cracking  them.  With  a  further  degree  of  deterioration 
it  is  not  possible  to  bend  the  paper  an  appreciable 
amount  without  breaking.  A  still  further  amount  of 
aging  produces  a  material  which  ci-umbles  to  a  powder. 
The  paper  is  not  so  sensitive  to  tensile  tests  as  to 
tearing  tests,  since  samples  will  show  deterioration  by 
tearing  considerably  before  such  effects  appear  in  the 
tensile  test.  According  to  tests  which  have  been  re- 
ported to  the  standardization  committee,  the  temperature 
of  85  deg.  C.  is  justified  as  the  ma.ximum  permissible 
temperature  for  underground  cables  because  subjection 
of  cable  insulations  to  93  deg.  C.  results  in  serious 
injury  in  about  four  weeks. 

Impregnation  affects  the  tearing  resistance  of  the 
paper  very  slightly,  according  to  tests.  The  great  loss 
of  tearing  strength  when  the  sample  of  paper  is  dried 
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and  impregnated  is  said  to  be  due  to  the  change  in 
moisture  content  and  not  to  impregnation  with  com- 
pound. With  the  paper  and  oils  used  there  appears  to 
be  very  little  difference  between  the  aging  effect  at 
a  given  temperature  of  paper  submerged  in  oil  and 
paper  exposed  to  air.  This  is  contrary  to  the  usual 
belief  that  the  deterioration  in  air  is  much  greater 
than  under  oil.  This  subject  is  said  to  require  further 
study. 

From  the  relation  between  temperature  and  number 
of  hours  required  to  produce  certain  definite  amounts 
of  deterioration  it  may  be  observed  that  the  rate  of 
deterioration  doubles  for  a  temperature  increase  of 
about  8  deg.,  at  temperatures  near  125  deg.  C.  Within 
the  range  of  100  deg.  and  lower,  the  increase  of  rate 
of  deterioration  with  temperature  is  even  greater, 
being  roughly  ten  times  as  great  at  100  deg.  as  at 
85  deg.  Thus  it  may  be  concluded  that  the  annual 
rate  of  deterioration  of  a  cable  loaded  so  as  to  pro- 
duce a  temperature  of  100  deg.  C.  for  about  two  and 
one-half  hours  per  day  and  a  temperature  much  lower 
than  85  deg.  for  the  rest  of  the  day  will  be  about  the 
same  as  that  of  a  cable  loaded  continuously  so  as  to 
produce  a  temperature  of  85  deg.  Or,  for  a  cable  having 
a  temperature  of  100  deg.  for  two  and  one-half  hours 
per  day  and  of  85  deg.  for  the  remaining  time,  the 
rate  of  deterioration  would  be  nearly  twice  as  great  as 
for  a  continuous  temperature  of  85  deg. 

Even  after  there  are  available  sufficient  experimental 
and  laboratory  data  regarding  the  degree  of  deteriora- 
tion occurring  at  different  temperatures  and  under 
different  conditions,  the  allowable  amount  of  deteriora- 
tion from  the  standpoint  of  operation  of  the  cable  still 
remains  to  be  determined.  As  a  definite  limit  the 
authors  of  the  paper  suggested  a  temperature  which 
may  be  expected  to  produce  a  reduction  of  20  per  cent 
of  the  original  tearing  resistance  of  the  paper  after 
a  period  of,  say,  five  years'  time.  This  suggestion 
leads  to  the  following  temperature  limit: 

Deg.  C. 

For  continuously  maintained  temperature 78 

For  maximum  temperature  maintained  five  hours   per  day, 

temperature  during  remaining  part  of  day  low 85 

For    maximum    temperature    maintained    two    and    one-half 

hours  per  day,  temperature  during  remaining  part  of  day 

low    90 

For    maximum    temperature    maintained    one-half    hour   per 

day,  temperature  during  remaining  part  of  day  low 100 

Weight  of  Opinion  Opposed  to  Higher 
Cable  Temperature  Rating 

It  Appears  that  Higher  Temperatures  Are 
Permissible,  but  Data  Is  Insufficient  to 
Justify  Changing  the  Temperature  Rating 

A  BASIS  for  discussion  of  paper-insulated  cable  tem- 
perature ratings  was  laid  down  by  Philip  Torchio 
when  he  stated  his  conclusion  that  paper  insulation 
under  the  lead  sheath  is  in  better  condition  to  withstand 
105  deg.  C.  than  paper  or  varnished-cambric  insulation 
on  apparatus  and  machinery.  He  also  expressed  the  be- 
lief that  manufacturers  are  ready  to  guarantee  cables 
at  100  deg.  to  105  deg.  C,  provided  the  cables  remain 
undisturbed  in  the  ducts. 

Most  of  those  discussing  this  subject  did  not  favor 
an  increase  in  temperature  rating,  however,  and  urged 
that  a  better  plan  is  to  keep  the  present  rating,  which 
is  considered  safe,  leaving  the  operating  engineer  to 
decide  whether  his  conditions  will  justify  operation  at 
higher  temperatures  for  short  periods  of  time.  It  was 
the  opinion  of  several  of  the  speakers  that  there  is  not 


yet  sufficient  data  at  hand  to  determine  what  the  hot- 
spot  temperatures  at  inaccessible  points  in  the  ducts 
may  be  and  that  there  are  many  variable  conditions  of 
undetermined  importance  involved  in  the  problem. 

After  abstracting  his  paper  Mr.  Clark  drew  attention 
to  two  points  of  difference  between  cable  and  apparatus 
insulation — (1)  that  cables  are  guaranteed  for  five 
years  and  (2)  that  apparatus  coils  may  be  rewound 
readily.  Mr.  Fisher  urged  that  A.  I.  E.  E.  rules  be 
conservative  since  many  companies  do  not  have  good 
facilities  for  controlling  and  observing  cable  tempera- 
tures, and  in  this  recommendation  G.  B.  Shanklin,  W.  I. 
Middleton,  Prof.  C.  A.  Adams  and  Dr.  A.  E.  Kennelly 
concurred.  Referring  to  the  case  of  a  torn  cable  sheath 
cited  by  Mr.  Roper,  Mr.  Atkinson  said  the  deterioration 
there  might  have  been  due  to  leakage  currents  instead 
of  exposure  to  air  since  his  tests  did  not  indicate  this 
harmful  effect  from  such  exposure  alone.  He  also 
believed  that  standards  not  permitting  reinstallation  of 
cables  were  not  justified,  and  C.  N.  Rakestraw  amplified 
the  point  by  saying  that  it  was  virtually  impossible 
not  to  disturb  cables  when  working  on  other  cables  in 
the  same  manhole. 

Effects  of  Expansion  of  Cables  Not 
Fully  Known 

In  the  matter  of  expansion  and  contraction  of  cables 
Mr.  Shanklin  did  not  believe  enough  importance  had 
been  attached  to  it.  He  also  said  that  cables  were 
expected  to  last  twenty  years.  Prof.  D.  C.  Jackson 
again  called  attention  to  the  difference  in  expansion 
coefficients  of  the  main  elements  of  a  concentric  cable 
(two  conductors,  insulation  and  sheath).  He  said  the 
different  cementing  materials  used  in  class  A  insulation 
and  cables  might  make  a  very  appreciable  diifference 
in  their  resistance  to  high  temperatures.  E.  B.  Meyer 
and  R.  J.  Wiseman  agreed  with  Mr.  Del  Mar  and  Mr. 
Elden  that  cable  temperature  standards  should  not  be 
raised.  If  they  were  raised,  Mr.  Meyer  believed,  actual 
temperature  records  would  be  required  for  financial 
adjustments. 

Concerning  the  proposal  to  base  temperature  ratings 
upon  load  factor,  P.  H.  Chase  believed  this  would  be 
a  mistake,  since  the  maximum  load  might  last  for  a 
short  time  or  a  much  longer  time  with  the  same  load 
factor.  Dr.  Kennelly  made  a  plea  for  actual  measure- 
ments of  cable  temperatures  by  means  of  continuously 
recording  temperature  indicators  installed  at  interior 
points  in  ducts.  That  the  facts  must  be  available  and 
agreement  reached  before  a  change  in  standards  is 
justified  was  Prof.  C.  A.  Adams'  belief  and  also  that 
of  F.  D.  Newbury. 

H.  R.  Woodrow  stated  the  economic  problem  involved 
in  fixing  temperatures  at  which  cables  should  operate 
and  H.  C.  Dean  said  experience  on  his  system  had  indi- 
cated that  high  temperatures  were  not  justified  econom- 
ically on  account  of  the  great  PR  losses.  F.  M.  Farmer 
and  W.  I.  Middleton  commended  the  tearing  resistance 
test  of  paper  insulation. 

D.  W.  Roper  spoke  of  work  being  done  by  the  British 
Electrical  and  Allied  Manufacturers'  Association  and 
suggested  that  our  National  Research  Council  might 
take  steps  toward  co-operation  between  the  two  coun- 
tries. 

William  Maver  dealt  with  the  early  work  on  under- 
ground cables  in  1889  and  the  years  following  when 
rubber-insulated  and  fiber-insulated  cables  were  in- 
stalled in  New  York  electrical  subways. 
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Meters  and  Measurements 

Metering  at  Remote  Points  by  Use 
of  Frequency 

Conditions  Afifecting  the  Transmission  of 
Voltage  or  Current  Are  Eliminated  by 
Meter,  Depending  on  Adjustable  Frequency 

SINCE  voltage  drop  is  affected  by  resistance  in  the 
circuit  and  the  current  at  any  point  is  affected  by 
leakage  and  induction,  and  since  the  transmission  of 
energy  is  affected  by  both  of  these  quantities,  B.  H. 
Smith  of  the  Westinghouse  Electric  &  Manufacturing 
Company  pointed  out  in  his  paper,  the  problem  of  accu- 
rate metering  at  remote  points  has  been  a  rather  diffi- 
cult one.  "Frequency,  however,  is  not  affected  by  any  of 
these  quantities,  and  this  makes  it  possible  to  send  out 
adjustable  frequencies  proportional  to  the  energy  con- 
sumption at  any  point  and  record  the  effect  at  a  remote 
point  either  as  indicating  or  integrated  energy  measure- 


as  (1)  that  it  is  not  affected  by  inductance  or  capacity, 

(2)  there  are  fewer  rotating  elements  to  keep  in  order, 

(3)  fewer  wires  are  required,  and  (4)  no  phantom  cir- 
cuits are  necessary.  He  also  stated  that  leakage  had  not 
given  trouble  on  the  Montana  Division  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railway.  In  reply,  Mr.  Smith 
said  that  on  the  Coast  section  of  the  line  leakage  had 
reached  as  high  as  90  milliamperes  on  the  power-control 
circuit,  which  uses  direct  current.  For  this  reason  the 
direct-current  method  was  not  practicable  for  metering 
purposes  on  this  particular  installation.  C.  F.  Scott 
and  W.  H.  Pratt  also  discussed  the  subject. 


Limitation  of  the  Stop  Watch  as         1 1 
Precision  Instrument 

Unreliability    Great    Defect    in    Modern 

Stop  Watches — Inherent  Errors  Not  Re-  ; 

duced  by  Adding  More  than  Seven  Jewels 

lUILT  for  the  non-technical  public,  the  ordinary  stop 
'  watch  does  not  meet  the  requirements  for  engineer- 
ing test  purposes  either  as  to  accuracy  or  as  to  rugged- 
ness,  A.  L.  Ellis  of  the  Thomson  laboratory,  General 
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ments.  This  is  accomplished  by  connecting  a  watt- 
meter to  a  small  alternating-current  generator  the  speed 
of  which,  and  hence  the  frequency,  is  proportional  to  the 
energy  to  be  measured.  Such  a  method  is  used  on  the 
electrified  system  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway  for  the  purpose  of  supplying  the  load  dispatcher 
with  information.  A  base  frequency  of  25  cycles  is 
maintained,  so  that  if  the  load  is  zero  25  cycles  is  sent 
out.  The  frequency  is  increased  up  to  60  cycles  for  the 
maximum  energy  recorded.  The  control-circuit  volt- 
age is  transformed  from  100  volts  to  2,000  volts  for 
transmission  to  the  recording  station.  For  totalizing 
the  energy  being  recorded  the  frequency  at  each  station 
is  increased  by  an  amount  proportionate  to  the  power 
being  received  at  that  station.  It  is  not  done  directly, 
however,  but  by  another  generator  so  controlled  that  its 
speed  corresponds  to  the  incoming  frequency  plus  any 
power  coming  in  on  its  own  meter. 

Mr.  Smith  has  shown  that  the  line  losses  where  the 
power  control  current  was  carried  over  both  wires  of  the 
metering  circuit  and  a  ground  return  were  so  great  that 
any  attempt  to  meter  by  the  direct  transmission  of  either 
voltage  or  current  would  have  been  entirely  inaccurate. 

In  discussing  metering  at  remote  points  J.  R. 
Craighead,  General  Electric  Company,  pointed  out  that 
the  direct-current  method  had  certain  advantages,  such 


Electric  Company,  observed  in  the  paper  of  which  he 
was  the  author.  Experience  of  more  than  twenty  years 
in  a  manufacturing  organization  with  more  than  400 
stop  watches,  including  thirteen  makes  and  nineteen 
models,  indicates,  Mr.  Ellis  said,  that  nearly  all  watches 
are  in  repair  shops  every  two  months,  and  in  cases  where 
their  use  is  nearly  continuous,  as  in  meter  testing,  oper- 
ation tests,  etc.,  the  intervals  between  repairs  do  not 
exceed  two  weeks. 

A  mechanically  perfect  stop  watch  will  have  an  in- 
herent error  of  as  much  as  two-fifths  of  a  second  in  a 
thirty-second  reading,  or  at  least  one-half  of  this  amount 
plus  or  minus  the  second  limit.  The  addition  of  jewels 
to  the  number  of  seven  in  a  stop  watch  is  of  some  value, 
since  the  accuracy  of  the  watch  and  its  reliability  of 
operation  are  increased  for  various  positions.  However, 
the  further  addition  of  jewels  is  not  required,  and  the 
increased  cost  is  out  of  proportion  to  any  practical  gain. 
It  is  to  be  hoped,  Mr.  Ellis  said,  that  manufacturers  will 
make  a  special  effort  to  produce  a  stop  watch  suitable 
for  all  the  classes  of  engineering  work. 

Mr.  Ellis  considered  the  errors  which  are  found  in 
the  usual  types  of  stop  watches  and  discussed  some  of 
these  errors  from  a  technical  viewpoint. 

V.  Karapetoff,  H.  M.  Smith,  W.  J.  Hammer,  L.  N. 
Potts  and  W.  H.  Pratt  also  discussed  the  subject. 
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Eddy-Ciirreiit  Measurement 

MONG  the  method.s  that  have  been  investigated  for 


reducing  the  eddy-current  losses  in  cables,  James 

A.  Cooke,  New  York  Edison  Company,  specified  in  his 
paper  the  impregnation  of  bare  cables  with  varnishes 
and  compounds  to  insulate  the  strands  from  each  other 
and  the  insulation  of  layers  of  strands  from  each  other 
by  wrapping  the  layers  with  asbestos  tape  during  manu- 
facture of  the  cable.  Measurements  show,  however,  that 
the  largest  reduction  is  effected  by  impregnating  the 
bare  cable  with  sulphide  solutions  and  then  baking  them. 
Mr.  Cooke  described  a  method  of  measuring  eddy  cur- 
rents in  cables  and  suggested  methods  of  i-educing  the 
errors  in  making  such  determinations. 


Wave  Analysis  Simplified 

AN  ELECTRIC  network  system  for  the  analysis  of 
.  alternating-current  waves  was  described  by  F.  S. 
Dellenbaugh,  Jr.,  of  the  research  division  of  the  elec- 
trical engineering  department,  Massachusetts  Institute 
of  Technology.  Long  mathematical  work  is  eliminated 
by  this  method,  and  the  results  are  the  same,  he  de- 
clared. Mr.  Dellenbaugh  also  compared  other  methods 
of  analysis  with  the  electric  analyzer,  pointing  out  the 
advantages  and  disadvantages  of  each. 
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Miscellaneous 


Sliorl-Circuit  Current  of  Induction 
Generator  Is  Serious 

Conditions  Identical  with  Those  in  Syn- 
chronous Machine  Except  that  Transient 
Is  Shorter  and  Current  Dies  to  Zero  Value 

THE  existence  of  a  serious  rush  of  current  e.xperi- 
enced  in  a  short-circuited  induction  generator  or 
motor  was  maintained  in  the  paper  of  R.  E.  Doherty 
and  E.  T.  Williamson,  General  Electric  Company.  This 
contention  is  in  contradiction  to  a  prevailing  opinion 
that  the  current  falls  off  immediately,  which  has  led 
to  the  suggestion  that  induction  generators  be  used  to 
limit  short-circuit  currents  on  alternating-current  sys- 
tems. The  authors  declare  that  the  conditions  are 
identical  with  those  in  a  synchronous  machine,  except 
that  the  transient  is  shorter  and  the  current  dies  down 
to  zero  value. 

To  summarize  the  author's  conclusions:  (1)  The  sud- 
den short-circuit  current  of  a  polyphase  induction  motor 
or  generator,  like  that  of  a  synchronous  machine,-  is 
initially  many  times  the  normal  rated  current,  and 
consists  of  an  alternating-current  and  a  direct-current 
component  of  approximately  equal  magnitudes  in  both 
primary  and  secondary.  (2)  The  initial  value  of  the 
root  mean  square  of  the  alternating  component  is  equal 
to  the  impressed  voltage  divided  by  the  total  leakage 
reactance.  (3)  Assuming  the  same  leakage  inductance, 
the  initial  current  will  be  the  same  whether  the  machine 
is  short-circuited  as  an  induction  machine  or  as  a 
sjTichronous  machine  with  the  secondan,'  excited  with 
direct-current.  (4)  The  leakage  reactance  under  short- 
circuit  conditions  is  lower  than  indicated  by  ordinary 
impedance  tests. ,  This  is  an  important  point  to  be  con- 
sidered in  the  design  of  large  induction  generators  in 


which  relatively  low  values  of  resistance  may  exist. 
(5)  The  actual  duration  of  the  transient  is  less  than 
that  indicated  by  the  ohmic  resistance  and  the  reactance 
from  impedance  test,  both  because  eddy  currents  in- 
crease the  effective  resistance  and  because  saturation 
of  leakage  paths  decreases.  (6)  Adding  resistance  to 
the  primary  winding  will  cause  the  direct-current  com- 
ponent of  that  winding,  and  therefore  the  alternating 
component  of  the  secondary,  to  die  out  rapidly,  and  it 
will  prolong  the  transient  of  the  primary  alternating 
component  and  secondary  direct-current.  (7)  The 
effect  of  load  upon  the  value  of  the  short-circuit  current 
is  virtually  negligible. 

Professor  V.  Karapetoff,  Lawrence  E.  Widmark,  Pro- 
fessor M.  I.  Pupin  and  Selby  Haar  discussed  this  paper. 


Heat  Flow  in  Slot-Wound  Coils 

FORMULAS  for  transverse  and  longitudinal  heat  flow 
in  armature  coils  were  worked  out  and  checked  by 
test  results  in  the  paper  of  Carl  J.  Fechheimer,  West- 
inghouse  Electric  &  Manufacturing  Company.  Accord- 
ing to  the  tests  there  is  very  close  agreement  between 
the  calculated  values  and  test  values  for  maximum 
temperature,  minimum  temperature  and  temperature 
at  the  end  of  the  core,  the  exception  being  the  maximum 
temperature  at  no  load.  There  is  slight  difference  be- 
tween the  calculated  minimum  temperature,  considering 
transverse  flow  only,  and  the  minimum  tempei-ature  by 
test.  On  the  other  hand,  there  may  be  quite  a  large 
difference  between  the  calculated  maximum  temperature, 
considering  transverse  flow  only,  and  the  maximum  test 
temperature  when  the  temperature  is  based  on  the 
maximum  iron  temperature  instead  of  the  rise.  This 
applies  even  though  the  machine  be  of  medium  length, 
and  the  copper  is  worked  at  fairly  high  nominal  current 
density  with  nearly  negligible  eddy-current  loss.  Thus 
it  may  be  misleading,  even  in  medium-length  machines, 
to  ignore  the  longitudinal  flow. 

R.  B.  Williamson,  B.  A.  Behrend  and  Dr.  Carl  Hering 
commented  upon  this  paper. 


Great  Future  for  Carrier-Current 
Communication 

CARRIER  multiplex  telegraphy  and  telephony  were 
discussed  by  E.  H.  Colpitts  and  O.  B.  Blackwell 
in  an  elaborate  paper  relating  to  the  developments  of 
the  art.  The  propagation  characteristics  of  open-wire 
lines  were  considered,  including  those  lines  containing 
intermediate  lengths  of  cable.  Commercial  types  of 
apparatus  were  described  and  actual  installations  were 
mentioned.  It  was  pointed  out  that  at  present  the  ap- 
paratus is  so  expensive  that  the  carrier-current  system 
is  economical  only  for  relatively  long-distance  com- 
munication. Major-General  G.  0.  Squier,  in  comment- 
ing on  this  paper,  spoke  of  the  wonderful  development 
which  is  just  opening  in  the  radio  field,  especially  in 
the  range  of  higher  frequencies.  He  mentioned  that 
the  navy  had  been  experimenting  with  200,000  cycles. 
Absolutely  noiseless  carrier  currents,  he  prophesied, 
would  be  a  development  of  the  near  future. 

Dr.  A.  E.  Kennelly  claimed  that  such  system  as 
those  mentioned  in  the  paper  would  permit  the  present 
duplex  systems  to  be  set  aside  and  the  ground  return 
to  be  discarded  except  in  sparsely  settled  districts.  He 
also  foresaw  that  a  higher  type  of  man  must  be  em- 
ployed as  a  wire  chief  in  the  future. 
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Readers'  Views  and 
Comments 


Water-Power  Development  in  Public  Parks 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  Pacific  Coast  States  are,  I  believe,  more 
directly  interested  in  hydro-electric  power  enterprises 
which  may  to  some  extent  involve  land  in  national 
reservations  and  parks  than  all  of  the  rest  of  the  country. 
Therefore  the  observations  of  those  closely  in  touch  with 
the  Pacific  Coast  section  are  the  observations  of  those 
most  vitally  interested  in  the  subject. 

There  are  cases  where  a  water-power  development 
may  be  of  questionable  economy  and  at  the  same  time 
would  certainly  destroy  a  scenic  wonder  or  a  beauty 
spot;  but,  on  the  other  hand,  there  are  certain  projects 
of  excellent  economy  which  will  create  spots  of  beauty 
and  charm  where  none  exist  at  present.  In  still  other 
cases  the  development  will  give  a  beautiful  lake,  for 
instance,  in  place  of  a  certain  waterfall.  Take  as  a  case 
in  point,  the  Merced  River  above  and  behind  the 
Yosemite  Valley  in  California.  The  impoundage  of 
the  flood  waters  of  this  river  would  result  in  decreasing 
the  flood  flow,  which  occurs  at  a  time  when  there  are 
very  few  in  the  valley  to  see  the  falls,  the  valley  being 
snowbound.  This  impoundage  would  prolong  the  season 
later  in  the  year  during  which  tourists  flock  to  the 
valley  to  see  the  wonderful  falls.  At  the  present  time 
the  volume  of  water  over  these  falls  rapidly  decreases 
in  the  early  summer  because  of  the  quick  run-off. 

This  is  only  one  instance,  but  as  in  each  instance 
there  is  so  much  to  be  said  on  both  sides  of  the  ques- 
tion, a  definite  law  prohibiting  development  in  national 
parks  should  not  be  enacted.  It  would  be  reasonable, 
however,  that  the  decision  in  each  instance  should  be 
placed  in  the  hands  of  a  federal  department  or  com- 
mission for  the  exercise  of  careful  judgment. 

J.  M.  BUSWELL. 
San  Joaquin  Light  &  Power  Corporation, 
Fresno,  Cal. 


Engineering-  Education  in  Our  Universities 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  regard  to  the  article  in  the  Jan.  15  issue  of 
the  Electrical  World  entitled  "Electrical  Engineering 
Students  Increase"  it  is  my  opinion  that  words  and 
printer's  ink  have  both  been  lavishly  wasted  in  recent 
years  in  putting  on  record  the  thoughts  of  various 
individuals  regarding  the  increase  in  the  number  of 
students  attending  our  universities  now  as  compared 
with  five  years  ago.  I  am  further  of  the  opinion  that  it 
is  rarely  of  value  to  attempt  to  explain  such  occurrences. 
There  are,  of  course,  many  reasons  which  can  be  very 
briefly  stated,  such  as  increased  prosperity  during  the  last 
five  years  and  the  conviction  of  many  that  the  require- 
ments of  the  war  period  proved  the  necessity  for  young 
persons  of  both  sexes,  and  especially  the  men,  having 
their  minds  properly  trained  for  some  useful  service. 
Whatever  the  reasons  may  be,  they  are  of  little  con- 
sequence as  compared  with  the  facts,  and  I  am  more 
concerned  with  a  straightfonvard  consideration  of  the 


increased  responsibility  of  engineering  institutions  than 
with  all  the  reasons  for  the  increase  which  might  be 
expressed  in  a  volume  devoted  exclusively  to  that 
purpose. 

Undoubtedly  many  students  have  undertaken  engineer- 
ing work  in  our  universities  and  technical  schools  who 
are  virtually  without  the  natural  intellectual  endowment 
necessary  to  success  in  such  a  course.  These  students 
should  be  got  rid  of  as  soon  as  possible  in  all  of  our 
institutions.  Even  if  this  were  done,  however,  there  is 
probably  not  one  institution  in  this  country  that  is 
properly  equipped  and  manned  with  the  adequate  staff 
of  instructors  to  meet  the  present  demands. 

If  our  engineering  institutions  will  stick  to  funda- 
mentals, eliminating  all  informational  courses,  and 
insist  upon  a  high  standard  of  achievement  in  their 
classes,  and  if  at  the  same  time  the  necessary  financial 
support  is  at  once  given  to  these  institutions,  then,  in 
my  opinion,  the  very  best  possible  service  will  be 
rendered  by  them  to  the  people  and  to  the  great 
engineering  organizations  and  enterprises  of  the 
nation.  C.  L.  CORY, 

Dean  College  of  Mechanics. 

University  of  California, 
.    Berkeley,  Cal. 


Electrical  Service  in  Argentina 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  Columbus  Company  for  Electrical  Enter- 
prise of  Glarus-Zurich  has  just  published  its  annual 
report  for  1920.  This  holding  company  is  largely 
interested  in  foreign  enterprises,  especially  in  South 
America.  Thus  the  Columbus  company  exercises  the 
controlling  interest  in  the  Argentine  "Compaiiia  Italo- 
Argentina  de  Electricidad"  of  Buenos  Aires.  In  refer- 
ence to  this  latter  undertaking  the  report  says  that  in 
1919  the  Argentine  company's  plant  for  the  generation 
of  electrical  energy  had  already  been  enlarged  by  the 
installation  of  a  fourth  group  of  turbo-generators  of  a 
capacity  of  10,000  kw. — built  by  the  Swiss  Brown-Boveri 
Company — and  during  the  last  year  another  order  for 
a  fifth  group  of  turbo-generators  of  the  same  capacity 
has  been  placed  with  the  same  Swiss  company.  Great 
attention  had  to  be  paid  to  the  supply  of  fuel.  In  order 
to  provide  this  on  an  efficient  basis,  a  special  fuel  supply 
company,  styled  the  "Compania  General  de  Combus- 
tibles," was  formed  at  Buenos  Aires  with  a  capital  of 
3,000,000  pesos.  This  company  has  started  the  erection 
of  large  oil  reservoirs  at  the  Argentine  capital  and  has 
acquired  a  number  of  tank  ships  for  the  transportation 
of  the  oil. 

At  the  end  of  June  of  last  year  the  Compaiiia  Italo- 
Argentina  de  Electricidad  had  installed  28,000  connec- 
tions of  76,000  kw.,  as  against  25,000  connections  of 
67,000  kw.  during  the  same  period  of  the  previous  year. 
These  connections  included  not  only  private  ones,  but 
also  those  of  the  city  of  Buenos  Aires  for  public  light, 
the  requirements  of  the  state  for  harbor  works  and 
those  for  the  Southern  Electric  Tramways  Company. 
The  production  of  energy  rose  fi-om  58,000,000  kw.-hr. 
in  1919  to  75,000,000  kw.-hr.  in  1920,  and  the  earnings 
of  the  company  allowed  the  distribution  of  a  dividend  of 
7  per  cent  against  6  per  cent  in  1919.  The  capital  has 
been  raised  from  5,000,000  pesos  to  10,000,000  pesos. 
The  largest  part  of  this  increase  was  subscribed  by  the 
Swiss  holding  company.  Henry  L.  Geissel. 

Miinsinger-Berne,  Switzerland. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy- 


Size  of  Fuses  to  Use  for  Distribution 
Transformers 

THE  correct  size  of  a  fuse  to  use  with  a  2,200-volt 
distribution  transformer  or  any  combination  of 
transformers  is  quickly  ascertained  from  the  table 
shown  here,  which  was  prepared  for  the  troublemen  and 
line  foremen  of  the  Ohio  Power  Company,  Canton  divi- 
sion.   To  find  the  size  of  fuse  for  a  single  transformer 
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three  transformers  of  10  kva.,  25  kva.  and  15  kva.  re- 
spectively, connected  as  shown  in  the  accompanying 
drawing.  In  this  case  by  consulting  the  table  it  is  seen 
that  fuse  No.  1  should  be  15  amp.,  fuse  No.  2  should  be 
10  amp.  and  fuse  No.  3  should  be  20  amp. 

The  fuse  sizes  given  in  this  table  do  not  correspond 
exactly  with  the  ratings  of  the  transformers,  but  they 
show  the  nearest  size  of  fuse  which  is  regularly  carried 
in  stock  and  which  it  is  practicable  to  use  with  the 
transformer.  Carl  A.  Wegman. 

Canton  Division,  Ohio  Power  Company. 
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DELTA-CONNECTEUJ  TRANSFORMER  BANK  WITH  SIZE  OF 
FUSES  SHOWN 

the  size  of  the  transformer  in  kva.  is  firs*-  found  on  the 
top  line  of  the  table,  and  directly  under  it  on  the  second 
line  is  found  the  size  of  the  fuse.  For  transformers 
connected  in  delta  or  open  delta  it  is  necessary  to  use 
both  the  horizontal  scale  and  the  vertical  scale  of  the 
table.  For  instance,  with  an  open-delta  bank  the  out- 
side legs  are  fused  the  same  as  single-phase  transform- 
ers of  the  same  size.  If  the  bank  consists  of  a  10-kva. 
and  a  20-kva.  transformer,  the  outside  legs  have  respec- 
tively 5-amp.  and  10-amp.  fuses.     To  find  the  size  of 
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fuse  for  the  middle  leg,  the  kva.  of  one  transformer  (20 
kva.)  is  found  at  the  left-hand  column  and  the  line  is 
followed  to  the  right  until  directly  under  the  kva.  of  the 
second  transformer  (10  kva.)  in  the  top  line.  At  the 
intersection  of  these  two  columns  is  shown  the  size  of 
fuse  to  be  used,  which  is  15  amp. 

For  closed-delta  banks  all  fuses  must  be  calculated  by 
using  both  scales.    For  instance,  suppose  that  there  are 


New  Process  for  Reclaiming  Coal  from 
Combustion  Residue 

ANEW  process  for  saving  unburned  coal  out  of  com- 
bustion residue  has  been  developed  by  the  Gi*uson 
Werke,  a  branch  establishment  of  Krupp,  in  Germany, 
which,  it  is  claimed,  is  simpler  and  quicker  than  the 
methods  based  on  the  different  specific  gravities  of 
coal  and  clinker.  The  new  process  makes  use  of  the 
magnetic  qualities  of  the  oxides  of  iron  into  which  the 
sulphurous  pyrites  are  transformed  by  burning  and 
which  are  retained  in  the  clinker.     The  basic  principle 

of  the  process  is  the 
fact  that  the  clinker, 
which  contains 
ferro-o  x  i  d  e  s,  re- 
sponds to  electro- 
magnetic attraction 
while  the  coal  does 
not.  The  ac- 
c  0  m  p  a  n  ying 
i  1 1  u  s  t  r  ation 
shows  a  plant  which 
has  been  designed 
for  a  combustion 
residue  of  10  tons 
per  hour.  The  ash 
is  first  put  through 
ihe  screen  (1)  with 
meshes  3i  in.  (80 
mm.)  square.  Pieces 
of  unburned  coal 
that  do  not  pass 
through  this  screen 
are  separated  by 
hand  from  the 
clinker  and  carried 
off  separately.  All 
small  pieces  pass 
underneath  and  from  there  through 
a  bucket  elevator  which  lifts  them 


tlectro- 
\Magnefic 
Separafnr 


CLINKER   SEPARATED   FROM   COAL 
BY    MAGNETIC    ACTION 

Ash  conveyed  upward  by  bucket  ele- 
vator (4)  and  after  pa.ssing  screen  (7) 
Ave  magnetic  separators  (as  10,  11 
and   12)    remove  clinker. 
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into  the  hopper  (2) 
the  chute   (3)   into 
to  the  top  of  the  square  building  containing  the  separat- 
ing plant. 

The  ne.Kt  step  is  the  separation  of  iron  from  the  ash, 
which  is  performed  by  the  iron  separator  (5).    The  iron 
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sorted  out  falls  into  bunker  (6),  while  the  remaining 
material  goes  into  a  conical  screen  drum  with  different 
sizes  of  meshes.  This  screen  separates  the  ash  into  four 
different  sizes,  0-0.3  in.,  0.3-0.8  in.,  0.8-1.4  in.  and  over 
1.4  in.  (0-8,  8-20,  20-35,  and  over  35  mm.).  The  first 
three  sizes  are  charged  on  to  electromagnetic  separators, 
(10),  (11),  (12)  and  two  not  shown,  while  the  material 
over  1.4  in.  (35  mm.)  in  size  is  taken  to  the 
crusher. 

Separation  of  the  clinker  from  the  coal  is  performed 
by  the  electromagnetic  attraction  of  the  drums,  on  the 
surface  of  which  the  clinker  is  retained  to  a  certain 
degree  while  the  pure  coal  is  thrown  out  by  centrifugal 
force.  The  electromagnetic  action  counteracts  to  a 
certain  degree  the  centrifugal  force  produced  by  the 
rotation  of  the  drum  and  results  in  depositing  the  coal 
and  the  clinker  respectively  in  different  places,  which 
can  be  kept  apart  by  a  wall.  The  pure  coal  is  collected  in 
compartments  which  have  chutes  at  the  bottom  by  means 
of  which  it  can  be  loaded  on  trucks  and  carted  away. 

It  has  been  found  that  a  considerable  amount  of  coal 
can  in  this  way  be  recovered  from  the  combustion 
residue,  namely,  30  per  cent  from  stationary  plants  and 
40  to  45  per  cent  from  locomotive  ash.  It  is  claimed 
that  this  new  process  besides  other  advantages  has  the 
meiit  that  coal  particles  of  every  size  can  be  recovered, 
while  the  small-sized  particles  are  lost  by  the  liquid 
treatment  used  up  to  now.  Besides,  the  clinker  obtained 
is  absolutely  free  from  coal  and  therefore  better  adapted 
for  briqueting.  H.  O.  Herzog. 

Berlin.  Germany. 

Temperature  of  Cable  Ducts  Reduced 
by  Blower  in  Manhole 

UNDERGROUND  conduit  temperatures  have  been 
greatly  reduced  by  the  Toledo  Railways  &  Light 
Company  by  means  of  a  direct-driven  blower  installed 
in  the  manhole  covers.  As  the  blower  and  its  support- 
ing frame  are  portable  they  can  be  quickly  taken  to 
locations  where  abnormal  temperatures  exist,  either 
temporary  or  of  a  permanent  nature.  The  effect  of  the 
fan  on  the  conduit  temperature  is  shown  on  the  curves 
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CURVES    SHOWING    REDUCED    TEMPEHJATURE    IN    DUCT    WITH 
MANHOLE  BLOWER  RUNNING 

reproduced  here.    This  shows  the  temperature  with  and 
without  the  fan. 

The  temperature  record  is  secured  by  a  recording 
thermometer  with  an  80-ft.  capillary,  which  is  inserted 
in  the  conduits  midway  between  two  holes.  At  this  loca- 
tion there  are  approximately  sixty  conduits,  75  per  cent 
occupied  with  cables  carrying  at  the  time  of  this  chart 


peaks  as  high  as  15,000  kw.  in  220-volt  direct  current, 
600-volt  railway,  4,000-volt  and  23,000-volt  feeders. 
This  chart  does  not  represent  the  maximum  tempera- 
tures experienced  in  this  system,  as  at  the  time  it  was 
taken  the  atmospheric  temperature  was  not  above  80 
deg.  Fahr.  During  the  very  hot  weather  conduit  tem- 
peratures have  been  experienced  as  high  as  180  deg., 
and  this  great  heat  led  to  the  development  of  this  ap- 
paratus. Experience  has  shown  that  by  the  method 
described  air  can  be  circulated  in  the  conduit  system  at 
sufficient  velocity,  even  at  high  temperatures,  to  bring 
about  safe  operating  conditions. 

The  outfit  consists  of  a  15-in.  Ventura  wheel  driven 
by  a  ^-hp.,  110-volt  direct-current  motor,  delivering  ap- 


DUCT    TEMPERATURE    IS    REDUCED    BY    MOUNTING    THIS    BLOWER 
IN   MANHOLE  OPENING 

proximately  650  cu.ft.  of  air  per  minute,  taking  the  air 
from  the  street  and  forcing  it  into  the  manholes.  The 
direction  of  flow  of  the  fresh  air  in  a  conduit  system 
can  be  altered  by  plugging  various  ducts  with  waste. 
Reference  to  the  photograph  will  show  that  the  blower 
and  motor  are  mounted  on  a  steel  plate  which  fits  into 
the  lower  flange  of  the  manhole  cover.  A  conical  hood  is 
built  over  the  fan  to  protect  it  from  water,  shedding 
the  incoming  water  to  a  drainage  ring  outside  the  fan 
opening.  The  street  cover  plate  is  drilled  to  secure  the 
same  area  for  passage  of  air  as  the  area  of  the  fan 
opening.  Energy  is  supplied  through  a  two-conductor 
wire  which  is  attached  to  the  distribution  box  inside  the 
manhole.  W.  E.  Richards, 

Superintendent  Electrical  Department. 
Toledo  (Ohio)  Railways  &  Light  Company. 


Meter  Installation  Wliicli  Permits  Easy 
Check  on  Connections 

WHERE  large  amounts  of  three-phase  energy  are 
to  be  measured  by  a  5-amp.,  polyphase  meter 
installed  with  current  transformers  on  a  low-voltage 
circuit  the  method  of  connection  shown  in  the  cut  will 
minimize  the  likelihood  of  error  and  make  possible  a 
very  simple  and  accurate  check  on  the  connections.  In 
such  installations  it  is  extremely  important  to  avoid 
the  possibility  of  wrong  connections,  particularly  those 
which  will  allow  the  meter  to  run  forward  on  its  normal 
load  but  with  a  large  departure  from  accuracy.  Such 
errors  may  easily   be   overlooked,   with   serious   conse- 
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quences.  With  this  method  the  ordinary  house-service 
type  of  meter  is  used  in  which  connections  between 
potential  and  current  coils  are  made  inside  the  meter, 
the  usual  independent  potential  terminals  being  elimi- 
nated. The  potential  coils  are  energized  by  means  of  a 
tap  connecting  the  primary  and  secondary  of  each  cur- 
rent transformer.  With  these  taps  in  place  and  the 
common  potential  wire  connected  to  the  third  phase,  the 
only  possible  error  in  connections  is  the  reversal  of  one 
or  both  of  the  current-transformer  secondaries.  If  the 
leads  from  the  high-reading  phase  or  both  secondaries 
are  reversed,  the  meter  will  run  backward;  if  the  leads 
from  the  low-reading  phase  are  reversed,  the  meter  will 
stop  at  unity  power  factor,  run  correctly  at  50  per  cent 
power  factor  and  be  increasingly  fast  as  the  power 
factor  decreases. 

The  detection  of  such  an  error  in  current-transformer 
connections  is  a  very  simple  matter.  Assume  that  the 
meter  is  running  ahead  on  its  normal  load  and  that  it 
is  desired  to  know  whether  the  current  connections  on 
the  low-reading  phase  have  been  reversed.  Open  the 
common  potential  connection  by  taking  this  wire  out  of 
the  meter  terminal  block,  leaving  the  two  potential  coils 
in  series  across  the  outside  leads.     If  the  meter  has  a 

. — , s  e  p  a  rate    potential 

[trfcS-  Currmf  Tronsformin,  tap  for  each  elcmcnt, 

these  may  be  con- 
nected by  a  jumper. 
If  the  connections 
are  correct,  the  me- 
ter will  slow  down 
to  half  speed  in  the 
forward  direction ; 
if  the  low-reading 
phase  is  reversed,  it 
will  run  at  half  its 
previous  speed  but 
in  the  reverse  direction.  If  the  meter  is  so  connected 
that  it  runs  backward  on  its  normal  load,  either  the 
high-reading  phase  or  both  phases  must  be  reversed.  To 
determine  which,  open  the  common  potential  connection 
as  above.  If  the  high-reading  phase  only  is  reversed, 
the  meter  will  run  forward  at  half  its  previous  speed, 
and  if  both  phases  are  reversed  it  will  run  at  half  speed 
but  backward.  This  is  true  for  any  power  factor  or  any 
load,  provided  always  that  the  load  is  approximately 
balanced. 

A  study  of  the  vector  relations  involved  shows  that 
when  the  potential  connection  to  the  middle  phase  is 
opened  the  phase  relations  are  so  changed  that  the 
former  high-reading  phase  becomes  the  low-reading 
phase  and  vice  versa.  The  phase  angles  between  the 
potential  pressures  and  currents  remain  the  same,  but 
the  sum  of  the  readings  of  the  elements  will  be  halved, 
as  the  potential  coils  are  now  in  series  across  the  line 
potential.  If  the  low-reading  phase  current  is  reversed, 
it  will  assume  preponderance  and  reverse  the  rotation 
of  the  disk. 

This  method  is,  of  course,  applicable  in  the  case  of  a 
meter  installed  without  transformers.  However,  in  this 
instance  the  connections  are  usually  more  evident  and 
an  error  is  less  likely.  It  will  be  found  useful  also  for 
checking  errors  in  internal  connections  of  polyphase 
meters  and  reversal  of  the  leads  on  polyphase  standard 
meters.  Albert  R.  Thomas, 

Meter  and  Testing  Department. 
Southern  California  Edison  Company, 
Los  Angeles,  Cal. 


INSTALLATION    OP    METERS    IN    THIS 

MANNER  PRECLUDES  POSSIBILITY 

OF  ERRORS  IN   CONNECTIONS 


(^lainp  Eliminates  Soldering  on  Splices 
and  Dead-Ends 

A  CLAMP  for  dead-ending  and  splicing  cables  which 
has  proved  useful  in  one  of  the  electric  railway 
substations  of  Chicago  could  also  be  used  with  advan- 
tage by  many  industrial  plants.  Instead  of  the  old  prac- 
tice of  skinning  the  cable  installations  back  for  about 
20   in.  or  so  from  the  end  of  the  conductors   for  the 


■  Brass 


Dimensions    for 

Dead-f 

nd    Spl 

ce  CIctmp 

S'izt    of  cable 

A 

B 

C 

D 

£ 

•%  to  JS 0000  CM. 

2^, 

'/? 

"/f. 

/'/4 

?« 

SOOOOO    CM. 

i'/, 

% 

/'i 

■% 

'/s 

1000000  CM. 

4'/, 

/ 

/V^ 

274. 

'> 

ZOOOOOO  CM. 

Z% 

V, 

% 

I'h 

^C^ 

DETAILS  OF  DEAD-END  SPLICE  CLAMP 

purpose  of  making  proper  connection,  only  about  4  in. 
of  bare  cable  is  required  for  a  strain  connection  or  splice 
when  this  clamp  is  used.  The  bare  end  of  the  cable  is 
slipped  into  a  conical  grooved  hole  in  the  clamp,  and  a 
pointed  screw  inserted  at  the  closed  end  of  the  hole  is 
screwed  into  the  center  of  the  cable.  This  forces  out 
the  cable  against  the  grooved  sides  of  the  hole. 

The  clamps  are  made  of  high-conductivity  cast  brass, 
and  no  solder  is  required  to  make  the  connection.     The 


DEAD-ENDS    MADE    WITH    SPBXJIAL   CLAMP   WITHOUT    SOLDERING. 
ONE  CLAMP  AT  LEFT  OF  PICTURE  HAS  TAPE  REMOVED 

clamp  has  such  a  grip  on  the  cable  when  the  screw  is 
in  position  that  on  a  pull-out  test  a  l,000,000-circ.-mil 
cable  broke  under  the  strain  but  did  not  pull  out. 
Chicago,  111.  W.  H.  Williams. 


Avoiding  Change  of  Phase  Rotation 

IN  ORDER  to  prevent  change  in  phase  rotation  of  a 
line  being  worked  on  a  New  York  State  company 
makes  it  a  practice  to  attach  a  rotation  indicator  to  the 
circuit  and  leave  it  connected  until  the  work  is  com- 
pleted. On  re-energizing  the  line  a  change  of  rotation  is 
immediately  noticed. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Keeping  Shop  Tractor  in  Shape 

TO  KEEP  a  tractor  in  running  order  it  should  be 
examined,  oiled  and  greased  every  morning  before 
its  day's  work  begins.  If  any  nuts  are  loose,  they  must 
be  tightened  up  and  perhaps  held  with  lock  washers  or 
cotter  pins.  If  there  is  too  much  loose  play  in  the 
steering  gear,  have  it  taken  up ;  also  see  that  the  machine 
steers  easily  and  far  enough  toward  both  right  and  left. 
If  the  oil  holes  are  filled  with  dirt,  clean  them  out  with 
a  nail  or  wire  so  that  the  oil  may  reach  the  bearing  it 
is  intended  for  and  not  merely  run  over  the  outside. 
If  the  grease  cups  are  screwed  down  tightly,  remove 
them  to  see  if  they  are  not  entirely  empty  or  whether 
the  grease  is  hard  and  thick.  Remove  the  caps  from  the 
ball-bearing  raceway  of  each  wheel  every  few  weeks  and 
apply  some  soft  grease  like  vaseline.  One  filling  of  soft 
grease  on  the  driving  gears  will  last  about  three  months 
without  attention,  provided  all  the  gaskets  are  tight. 
If  the  brake  is  loose,  have  it  tightened  properly  as  it  is 
necessary  to  stop  a  small  but  heavy  tractor  very  sud- 
denly sometimes  to  avoid  an  accident.  If  the  brake  band 
is  worn,  have  it  relined,  fastened  with  copper  rivets  and 
then  adjusted  to  stop  not  too  suddenly  and  so  that  it  will 
not  allow  the  tractor  to  proceed  any  great  distance 
without  coming  to  a  positive  stop.  A  tractor  without 
a  good  brake  is  in  danger  of  striking  something  or 
somebody,  or  it  may  roll  down  a  grade  and  cause  damage. 

Solid  rubber  tires  are  ideal  the  entire  year  round  on 
any  kind  of  a  road  or  floor,  even  on  ice,  snow  or  water. 
Their  friction  is  more  positive  than  that  of  either  fiber 
or  smooth  iron  tires,  and  they  last  several  months  even 
with  almost  constant  use.  These  tires  can  be  put  on  by 
almost  any  mechanic  if  a  press  of  some  sort  is  handy; 
the  old  tire  can  be  pressed  off  while  the  new  one  is 
being  pressed  on  if  one  is  placed  on  top  of  the  other. 
Every  truck  should  carry  a  plainly  stenciled  shop  num- 
ber which  will  help  in  keeping  a  record  of  its  repairs 
and  charging. 

Some  tractors  have  the  batteries  removed  for  a  new 
charge,  while  others  can  be  charged  as  they  stand  by 
means  of  a  suitable  attachment  plug.  When  a  tractor 
is  brought  in  for  a  charge  its  fuse,  if  it  has  any,  should 
be  removed.  A  fuse  is  a  handy  feature,  as  the  driver 
can  slip  it  into  his  pocket  when  the  machine  is  to  be 
left  anywhere  about  the  plant,  thus  preventing  any  one 
else  from  applying  the  current. 

When  the  tractor  gets  very  dirty  from  grease  and  dust 
a  good  washing  with  a  hot-water  hose  will  generally 
clean  it,  care  being  taken  not  to  wet  the  brake  band 
very  much,  which  will  cause  it  to  slip  considerably.  If  a 
compressed-air  hose  is  handy,  all  the  water  can  be  blown 
off  and  no  wiping  will  be  required.  A  coat  of  paint 
once  in  a  while  on  the  body  and  wheels  improves  the 
tractor's  appearance. 

A  good  make  of  tractor  can  be  abused  to  a  costly 
extent    by    a    careless    operator,    one    who    is    given   to 


speeding  and  then  suddenly  applying  the  brake,  thus 
causing  the  machine  to  slide  along  a  wet  or  oily  floor. 
Starting  from  a  dead  standstill  at  full  power  may  break 
the  motor  shaft  and  gears.  Running  slowly  with  the 
power  on  full  and  the  brake  only  partly  released  will 
heat  up  the  motor  winding  and  the  resistance  coils. 
East  Berlin,  Conn.  H.  S.  Rich. 


Diagrams  to  Assist  in  Illumination 
Calculations 

IN  THE  solution  of  lighting  problems  by  the  point-to- 
point  method  the  curve  sheets  reproduced  herewith 
have  proved  very  useful  to  the  writer.  The  foot-candle 
illumination  at  any  point  is  equal  to  the  candlepower 
of  the  lighting  unit  toward  that  point  divided  by  the 
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DIAGRAMS   FOR    CALCULATING   FOOT-CANDLE    ILLUMINATION 

FROM    CANDLEPOWER  CURVES 

In  diagram  A  the  oblique  lines  show  the  value  by  which  the 
candlepower  of  the  unit  must  be  divided  in  order  to  obtain  the 
foot-candle  illumination  at  a  point  situated  away  from  the  lighting, 
imit  at  vertical  and  horizontal  distances,  as  indicated  by  the 
corresponding  scales  of  the  diagram.  The  right-hand  scale  of 
diagram  B  shows  the  reduction  factor  by  which  the  foot-candle 
intensity  must  be  multiplied  in  order  to  obtain  the  illumination 
on  a  horizontal  plane.  The  radial  lines  show  the  degree  of  inci- 
dence of  the  light  coming  from  a  source  at  a  distance  as  shown 
by  the  vertical  and  the  horizontal  scales. 

square  of  the  distance  from  the  lighting  unit.  Diagram 
A  is  useful  for  quickly  ascertaining  this  value.  The  foot- 
candle  illumination  on  a  horizontal  surface  depends 
upon  the  angle  at  which  the  ray  of  light  strikes  the 
surface.  Diagram  B  gives  the  multiplying  factor  which 
must  be  used  for  the  diff'erent  angles  of  incidence. 

As  an  example  of  the  application  of  the  diagrams, 
let  it  be  required  to  find  the  illumination  in  foot-candles 
upon  a  horizontal  plane  produced  by  a  lighting  unit 
8  ft.  above  the  plane  and  6  ft.  away  measured  in  a 
horizontal  direction.  From  Diagram  A  it  is  seen  that 
the  8-ft.  vertical  line  and  the  6-ft.  horizontal  line  inter- 
sect on  the  diagonal  line  marked  100.  This  means  that 
the  foot-candles  at  the  point  under  consideration  will 
be  equal  to  the  candlepower  of  the  light  in  that  direc- 
tion divided  by  100.  However,  as  the  illumination  on 
the  horizontal  plane  is  desired,  this  result  must  again 
be  reduced  on  account  of  the  fact  that  the  light  is  strik- 
ing the  plane  at  an  angle.    To  find  this  reduction  factor 
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diagram  B  is  employed.  On  diagram  B  the  8-ft.  vertical 
line  and  the  6-ft.  horizontal  line  intersect  at  a  point 
approximately  midway  between  the  diagonal  lines 
marked  respectively  30  deg.  and  40  deg.  Therefore  the 
angle  of  incidence  is  about  35  deg.  From  this  inter- 
section point  trace  radially  down  to  the  intersection 
with  the  base  circle.  The  radial  line  cuts  this  circle 
opposite  the  point  0.80  on  the  vertical  scale  at  the  right 
of  the  diagram.  This  means  that  the  illumination  of 
the  horizontal  plane  is  0.80  times  the  illumination  cal- 
culated in  the  foregoing  (which  is  the  illumination  on 
a  plane  at  right  angles  to  the  ray  of  light).  Therefore 
the  illumination  in  foot-candles  on  the  horizontal  plane 
is  equal  to  the  candlepower  of  the  lighting  unit  at  a 
35-deg.  angle  divided  by  100  and  multiplied  by  0.80. 
Foot-candle  =  (cp.  X  0.80)  -^  100. 

As  another  example:  Suppose  it  is  desired  to  de- 
termine the  size  of  lighting  units  required  to  obtain  an 
intensity  of  8  foot-candles  upon  the  horizontal  plane  if 
the  lighting  units  are  to  be  8  ft.  above  the  working 
plane  and  spaced  at  the  corners  of  squares  Si  ft.  on 
each  side.  A  point  on  the  plane  directly  under  the 
center  of  the  square  formed  by  the  lights  would  be 
approximately  6  ft.  from  a  point  directly  under  one 
of  the  lights.  Therefore  the  point  will  be  the  same 
distance  from  the  lighting  units  as  in  the  preceding 
example,  6  ft.  horizontally  and  8  ft.  vertically.  As  the 
light  from  four  units  will  be  effective  on  the  point,  each 
unit  must  furnish  2  foot-candles.  As  the  angles  are 
the  same  as  in  the  preceding  examples,  the  reduction 
factor  is  0.80.  Consequently  2  foot-candles  is  the  inten- 
sity required  from  each  unit.  This  value  divided  by 
0.80  and  multiplied  by  100  (2  ^  0.80  X  100  =  250) 
gives  250  as  the  necessary  candlepower  of  the  lighting 
units  along  the  35-deg.  line. 

These  diagrams  may  also  be  used  for  calculating  the 
foot-candle  illumination  on  surfaces  which  are  not  in 
a  horizontal  plane,  provided  that  the  angle  at  which 
the  light  strikes  the  surface  is  known.  The  same  pro- 
cedure is  used  as  in  the  former  case,  except  that  in 
diagram  B  the  two  scales  representing  vertical  distance 
and  horizontal  distance  may  be  disregarded  and  the 
value  is  calculated  from  the  radial  lines  representing 
the  angle  of  incidence  and  the  reduction  factor  scale  on 
the   right-hand  side  of  the  diagram. 

C.  W.  Kinney, 

Worcester,  Mass.  Consulting  Engineer. 


Maximum  Temperature  Allowable  for 
Insulation— a  Correction 

IN  THE  Jam.  15  issue  of  the  Electrical  World,  page 
154,  an  item  appeared  bearing  the  heading  "Maximum 
Temperature  Allowable  for  Insulation,"  which  has 
created  the  erroneous  impression  that  the  figures  as 
published  apply  to  insulation  used  for  any  service.  It 
should  have  been  stated  in  the  article  that  the  data 
presented  were  abstracted  from  a  report  of  the  Indus- 
trial Control  Section  of  the  Electric  Power  Club 
(Bulletin  8,000,  page  18,  dated  November,  1920),  relat- 
ing only  to  the  temperature  of  coils  for  control  appa- 
ratus. The  information  in  the  article,  therefore,  ap- 
plied only  to  windings  for  coils  to  be  used  on  control 
apparatus. 

Attention  is  also  called  to  the  fact  that  the  Electric 
Power  Club  did  not  recommend  for  adoption  the  fig- 
ures referred  to.  The  Industrial  Control  Section  recom- 
mended certain  specifications  containing  these   figures 


to  the  Electric  Power  Club  for  use  in  the  designing 
of  coil  windings  for  controllers.  The  report  mentioned 
has  not  yet  become  part  of  the  rules  of  the  Electric 
Power  Club  and  is  simply  in  the  form  of  a  sectional 
committee  report  which  will  be  subject  to  further  con- 
sideration before  becoming  a  part  of  the  Electric  Power 
Club  standards.  In  its  present  form  it  was  not  intended 
for  publication. 

Individual  Drive  with  Motor  Mounted 
Separate  from  Machine 

TO  APPLY  individual  drive  to  machines  on  which  a 
motor  cannot  be  mounted,  the  motors  in  the  Hamil- 
ton-Brown Shoe  Company,  St.  Louis,  Mo.,  are  set  up  in 
an  inclosed  angle-iron  frame.  These  machines  are 
leased  under  the  condition  that  the  user  is  not  to  drill 
holes  in  them  or  to  file  or  cut  away  any  parts  in  order 
to  attach  motors.  When  the  speed  of  a  machine  is  such 
that  it  can  be  belted  directly  from  a  motor  fastened  to 
an  adjacent  part  of  the  building  no  special  problems 
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MOTOR   MOUNTED  IN   SCREENED  FRAME  INSTEAD 

OF  ON  DRIVEN   MACHINE 

The  construction  shown  in  the  illustration  was  designed  for  a 
3-hp.,  1,800-r.p.m.  motor,  but  It  has  been  used  for  5-hp.  motors 
at  l.SOO  r.p.m.  Motors  up  to  2-hp..  1.800  r.p.m..  have  been 
mounted  in  frames  built  of  IJ-in.  x  IJ-in.  x  ft-in.  angle  iron. 

are  encountered,  but  very  often  a  countershaft  is  neces- 
sary, and  when  this  is  the  case  much  overhead  belting 
and  shafting  has  been  eliminated  by  the  development  of 
the  framework  as  shown  in  the  accompanying  illustra- 
tion. The  motor  with  the  countershaft  and  framework 
is  a  unit  which  can  be  moved  from  one  similar  machine 
to  another.  Furthermore,  the  relative  positions  of  motor 
and  driven  shaft  can  be  changed  around  to  meet  differ- 
ent conditions. 

In  fitting  the  drive  to  a  machine  the  angle-iron  frame- 
work is  lined  up  with  the  main-drive  shaft  on  the 
machine  to  be  driven,  and  the  framework  is  bolted  to 
the  floor  or  to  the  ceiling  as  the  exigencies  of  the  case 
may  demand.  The  framework  affords  a  safe  and  suit- 
able place  for  mounting  motor,  starting  switches,  fuse 
blocks,  switch  blocks,  compensators,  etc.  The  frame- 
work is  inclosed  with  a  wire  screen  to  conform  with 
liability  insurance  and  safety  rules.  The  framework 
can  be  made  of  either  wood  or  steel  and  has  been  used 
for  motors  up  to  5  hp.  normal  rating. 
Hamilton-Brown  Shoe  Company,     Albert  Kochs, 

St.  Louis,  Mo.  Chief  Engineer. 
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Armature  Baking  Reduces  Number  of 
Direct-Current  Motor  Repairs 

ARMATURES  ai-e  treated  in  the  repair  shops  of  the 
1\.  Brooklyn  Rapid  Transit  Company  by  a  baking,  dip- 
ping and  rebaking  treatment.  The  method  has  reduced 
the  number  of  armature  repair  jobs  in  the  shop  and 
improved  service  conditions. 

When  an  armature  is  brought  into  the  shop  for  over- 
hauling it  is  stripped  and  the  core  is  repaired,  the 
commutator  gone  over  and  repaired  and  the  armature 
rewound.  The  armature  is  then  placed  in  the  electric 
baking  oven  shown  in  the  accompanying  illustration  and 
baked  for  ten  hours  at  a  temperature  held  between  the 
limits  of  240  deg.  and  250  deg.  Fahr.  After  this  baking 
the  armature  is  dipped  in  a  black  baking  varnish.  This 
dipping  is  done  with  the  armature  in  a  horizontal  posi- 
tion, it  being  supported  in  the  tank  by  the  shaft  and 
rotated  in  the  varnish,  which  comes  up  only  to  the  string 
band  at  the  edge  of  the  commutator  mica  "V"  ring. 
This    method    of    dipping    horizontally    reduces    the 


ping  it  is  possible  to  have  armatures  going  through  both 
bakes  on  the  same  racks.  The  baking  varnish  which  is 
used  is  one  which  will  bake  hard  but  will  not  become 
brittle.  The  advantages  of  treating  armatures  by  this 
method  might  be  enumerated  as  follows:  (1)  The 
coils  are  less  subject  to  individual  vibration;  (2)  all 
cracks  are  filled,  which  prevents  the  depositing  of  dirt 
or  moisture;  (3)  loose  laminations  are  sealed;  (4)  a 
coating  is  given  to  the  core  which  protects  the  iron  from 
rust;  (5)  bruised  insulation  is  restored. 

One  disadvantage  which  might  be  called  to  the  atten- 
tion is  the  slightly  increased  difficulty  of  replacing  a 
coil.  However,  in  the  experience  of  this  repair  shop  it 
is  hardly  ever  economical  to  replace  the  coil  of  an 
armature,  but  has  been  found  a  better  operating  practice 
to  rewind  the  entire  armature.  The  method  of  electric 
baking  offers  the  advantages  that  a  more  even  tempera- 
ture can  be  maintained  and  that  the  process  is  automatic 
in  its  operation. 

In  the  majority  of  cases  electric  energy  is  more 
easily    obtained    than    the    supply    of    live    steam    at    a 


ELECTRIC  OVENS  USED  FOR   ARMATLKH  BAKING  BY  BROOKLYN    (N.  Y.  )    RAPID  TRANSIT  COMPANY 


amount  of  varnish  required,  as  the  inside  of  the  core 
is  usually  full  of  dirt  and  grease  which  cannot  be  re- 
moved and  therefore  does  not  take  up  varnish  which 
would  serve  no  useful  purpose.  The  vertical  method  of 
dipping,  especially  when  the  armature  is  new,  might  be 
an  advantage  as  all  parts  of  the  core  would  then  receive 
a  coat  of  the  varnish  and  be  protected  from  rust. 

In  the  dipping  process  no  particular  attention  is  paid 
to  the  exact  temperature  of  the  armature  when  removed 
from  the  oven,  although  it  is  probable  that  as  a  rule 
each  armature  remains  in  the  air  some  ten  or  fifteen 
minutes  before  being  dipped.  If  dipped  at  too  high  a 
temperature  the  varnish  tends  to  smoke,  because  of  the 
volatile  matter  being  driven  off,  although  this  seems  to 
have  no  detrimental  effect.  After  this  dipping  the  arma- 
ture is  again  baked  for  eight  to  ten  hours  at  the  same 
temperature  limits  of  240  deg.  to  250  deg.  Fahr.  The 
range  of  armature  ratings  which  are  handled  by  this 
method  is  from  1^  to  150  hp.  No  distinction  is  made  in 
the  process  between  the  various  sizes,  and  as  the  length 
of  baking  time  and  temperatures  are  the  same  for  the 
baking  previous  to  dipping  and  the  baking  after  dip- 


pressure  of  from  100  lb.  to  200  lb.,  which  is  required  for 
such  work  where  steam  is  used  for  heating.  The 
method,  however,  requires  no  elaborate  equipment  unless 
enough  armatures  are  handled  to  place  the  work  on  a 
production  basis.  There  is  an  opportunity  for  users 
of  direct-current  motors  to  treat  the  armatures  by  this 
baking  method,  even  though  the  baking  process  be  not 
carried  out  with  the  refinement  allowed  by  the  electric 
oven.  It  is  possible  to  build  the  oven  part  of  the  equip- 
ment and  possibly  to  install  the  heater  equipment. 

From  experience  the  baking  of  armatures  has  been 
found  to  pay,  and  there  is  no  reason  to  assume  that  the 
method  would  not  produce  excellent  results  for  such 
types  of  equipment  as  electric  mine  locomotives. 

As  handled  in  the  Brooklyn  Rapid  Transit  repair 
shops  the  armatures  are  baked  in  the  oven  shown  in 
the  accompanying  illustration.  Two  ovens  of  this  type 
are  in  use,  and  the  smaller  sizes  are  placed  in  racks  as 
shown  in  the  right-hand  illustration.  The  larger  arma- 
tures, such  as  the  150-hp.  size,  are  run  directly  into  the 
oven  on  the  type  of  truck  shown  in  the  foreground  of 
the   left-hand   photograph.     This   truck   is   a   standard 
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make  and  facilitates  the  handling  of  armatures  in  the 
shop.  The  armatures  are  lifted  on  to  the  rack  with  an 
air  hoist.  The  oven  shown  in  the  illustration  is  5  ft. 
6  in.  wide,  13  ft.  long  and  6  ft.  high  and  has  a  capacity 
of  eighteen  armatures.  The  load  of  the  oven  when 
current  is  on  is  50  kw.  The  current  is  probably  on  the 
oven  about  one-half  of  the  number  of  baking  hours, 
which  would  indicate  a  consumption  of  about  250  kw.-hr. 
for  the  baking  of  eighteen  armatures.  About  500  arma- 
tures are  handled  per  month,  requiring  three  barrels  of 
the  baking  varnish  and  the  services  of  three  men. 

Field  Coils  Are  Impregnated 

Of  the  80,000  direct-current  motor-field  coils  which 
are  in  use  by  the  Brooklyn  Transit  Company  about 
50,000  have  been  impregnated  in  the  repair  shops.  The 
additional  30,000  fields  are  wound  with  strap  copper 
mica  insulated  and  require  no  impregnating.  When 
a  field  coil  comes  into  the  shop  for  repair  the  coil  is 
rewound  and  taped  with  ordinary  white  cotton  tape, 
after  which  it  is  impregnated  with  a  compound  that  has 
an  asphaltum  base.     The  tempei-ature  of  the  compound 


Load  Curves  of  Arc  Cutting 
and  Welding 

CURVES  showing  the  current  that  flows  through  the 
arc  on  cutting  metal  by  the  electric  arc.  welding 
with  carbon  electrodes  and  welding  with  metal  elec- 
trodes are  reproduced  in  the  accompanying  illustration. 
These  curves  were  made  with  the  same  meter  connected 
to  a  1,000-amp.  shunt  in  the  arc  circuit.  The  energy  was 
furnished  by  the  same  motor-generator  set  operating 
under  identical  conditions  in  the  steel  foundry  of  one  of 
the  large  steel  and  iron  manufactories  in  Pittsburgh. 
The  motor  is  rated  at  50  hp.,  230  volts,  1,200  r.p.m., 
and  the  generator  at  80  volts  and  600  amp.  With  this 
set  there  is  a  reactance  coil  in  series  with  the  arc  circuit, 
and  also  a  switchboard  with  ammeter  and  voltmeter, 
rheostats,  etc.  The  arc  voltage  in  each  case  was  from 
about  20  volts  to  30  volts. 

The  outfit  is  used  for  cutting  risers  and  fins  from 
castings,  cleaning  out  sand  holes  and  preparing  shrink- 
age cracks  for  welding  by  the  use  of  the  carbon-elec- 
trode  arc.     The  carbon  arc   is  also   used   for  welding 


Carbon  -  Electrode  Cutting 
A 


Carbon- Electrode  Welding 

B 


Metallic  -  Electrode  Welding 


CURRENT  CURVES  OF  ARC  CUTTING  AND  WELDING 
.A    is   cutting-   with   carbon    electrode.    B    i.s   welding  with    carbon  electrode  and  C  is  welding  with  metallic  electrode. 


tank  is  maintained  at  approximately  300  deg.  Fahr., 
while  the  mixing  tank  is  maintained  at  a  temperature 
of  320  deg.  to  325  deg.  Fahr.  The  vacuum  used  for  im- 
pregnating is  about  27  in. 

After  the  field  coils  have  been  impregnated  they  are 
a  solid  mass  of  the  compound — so  solid  that  a  hard  blow 
with  a  hammer  will  make  no  impression  whatever.  It 
has  been  found  that  no  service  trouble  may  be  expected 
from  field  coils  so  treated,  with  the  exception  possibly 
of  the  terminal  leads,  which  require  renewing  peri- 
odically. The  compound  seals  all  the  cracks  and  makes 
the  coil  impervious  to  moisture  and  dirt.  Each  field  coil 
is  handled  separately  in  this  shop  as  no  frames  are 
sent  in.  The  compound  which  gives  best  results  is  one 
which  will  not  become  brittle  and  will  not  chip  on  dry- 
ing. The  field  coils  should  be  placed  on  the  poles  as 
tightly  as  possible  so  that  vibration  will  be  reduced. 

Most  repair  shops  would  probably  not  have  the 
facilities  for  this  impregnating  work.  After  the  field 
coil  has  been  impregnated  the  outside  insulation  is 
placed  and  the  completed  coil  is  dipped  in  an  air-drying 
insulating  paint. 

Field  Editor  Electrical  World. 

New  York,  N.  Y. 


metal  into  large  sand  holes  and  welding  the  large  breaks. 
The  metallic  electrode  is  used  for  smaller  and  more 
particular  welding  work  where  the  carbon  electrode 
would   not   be   suitable. 

In  curve  .4  it  may  be  noted  that  the  carbon-cutting 
work  is  comparatively  steady ;  that  is,  the  time  intervals 
between  fluctuations  are  large  and  the  fluctuations  are 
small. 

In  curve  B  the  carbon  arc-welding  produces  more 
rapid  fluctuations,  their  magnitude  being  about  the  same 
as  those  of  the  cutting  curve.  In  curve  C  the  metallic- 
electrode  welding  produces  very  rapid  current  fluctua- 
tions which  are  of  considerably  greater  magnitude  than 
those  in  A  and  B. 

As  the  heating,  and  therefore  the  loading,  of  the  mo- 
tor-generator set  depends  upon  the  root  mean  square  of 
the  current  drawn,  it  may  be  seen  from  the  curves  that 
from  the  standpoint  of  power  consumption  and  equip- 
ment maintenance  the  carbon-arc  welding  is  more  desi- 
rable than  the  metallic-electrode  welding.  The  former 
should,  therefore,  be  used  whenever  the  character  of  the 
work  to  be  done  and  other  conditions  will  permit. 

D.  W.  Blakeslee, 

Pittsburgh,  Pa.  Consulting  Engineer. 
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Troubles  Prevented  in  Electric 
Precipitation  Plant 

TROUBLE  with  a  high-voltage  direct-current  pre- 
cipitation plant  clue  to  static  and  high-voltage 
oscillations  has  been  overcome  by  methods  which  may 
be  applicable  to  similar  plants.  The  electrical  apparatus 
of  this  particular  plant  consists  of  motor-generator  set 
and  control,  transformer,  mechanical  rectifier,  line  dis- 
charge and  collecting  electi-odes.  In  order  to  obtain  the 
desired  unidirectional  current  at  from  60  kv.  to  100  kv. 
a  rotary  air-break  switch  is  used  to  rectify  the  current 
from  a  high-potential  transformer.  Two  arms  carrying 
a  segment  of  brass  at  each  end  are  mounted  on  a  shaft 
at  90  deg.  to  one  another  as  shown  in  the  drawing.  The 
arms  are  insulated  from  the  shaft  and  from  each  other 
and  revolve  between  the  adjustable  brushes,  which  clear 
the  plates  by  0.25  in.  Electrical  synchronism  is  ob- 
tained by  driving  rectifier  and  generator  on  the  same 
shaft.  The  generator  furnishes  the  primary  current 
of  the  transformer,  and  the  voltage  is  controlled  by 
variation  of  the  field  resistance. 

With   the   motor-generator   sets   considerable   trouble 


Moior  supply 
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Transformer 
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Motor 

DIAGRAM   SHOWING  ARRANGEMENT  FOR  PREVENTING  TROUBLES 

ON  HIGH-VOLTAGE  PRECIPITATION  PLANT 

Relay  in  generator  circuit  inserts  resistance  when  oscillating 
currents  become  large.  Condensers  with  grounded  neutral  point 
and  connected  across  generator  eliminate  static.  Choke  coils  gtnd 
lightning  arresters  in  motor  leads  prevent  damage  to  motor. 

has  been  experienced  in  the  generators  owing  to  a  high 
potential  puncturing  the  armature  insulation  and  the 
power  current  following  the  high-potential  arc  burning 
the  insulation  and  setting  up  a  short  circuit.  This  was 
due  to  one  of  two  causes  or  a  combination  of  both. 
Oscillations  are  set  up  in  the  high-potential  line  by  the 
mechanical  rectifier  and  also  by  the  arcing  between  the 
discharge  electrode  or  chain  and  the  collecting  electrode 
or  pipe. 

These  oscillations  are  transmitted  through  the  mag- 
netic circuit  of  the  transformer  to  the  generator 
and  set  up  a  peak  voltage  much  higher  than  the  normal 
generated  peak  voltage  and  possibly  high  enough  to 
break  down  the  insulation  in  the  weakest  part  of  the 
circuit,  this  being  the  armature  coils  of  the  generator. 
The  second  cause  of  trouble  is  the  static  potential,  which 
at  times  is  very  high,  reaching  20  kv. 

To  prevent  oscillations  from  becoming  too  great  a 
relay  is  placed  in  the  generator  armature  circuit.  Nor- 
mally this  relay  short-circuits  a  heavy  grid  resistance, 
but  upon  continuance  of  the  surges  the  relay  operates, 
removing  the  short  circuit  and  inserting  the  resistance 


till  conditions  are  again  normal,  when  it  resets  itself. 
It  has  been  proved  beyond  a  doubt  that  a  resistance  in 
series  with  the  low-tension  side  of  the  transformer 
greatly  aids  in  obtaining  smoother  rectification  and  also 
increases  the  amount  of  the  wave  rectified.  This  object 
may  likewise  be  accomplished  by  having  this  relay  in 
the  generator  armature  circuit  to  cut  in  and  out  resis- 
tance in  the  generator-field  circuits.  Normally  this  sec- 
tion of  resistance  is  short-circuited,  but  upon  a  surge 
arising  this  short  circuit  is  opened,  thereby  lowering 
the  generator  voltage  until  conditions  have  become  nor- 
mal again. 

The  static  trouble  was  overcome  by  connecting  across 
the  generator  armature  leads  two  condensers  in  series 
with  the  middle  point  grounded  as  the  drawing  indi- 
cates. These  condensers  tend  to  absorb  the  static  be- 
tween line  and  ground  and  to  absorb  abnormal  line 
oscillations. 

Considerable  trouble  has  been  experienced  with  the 
motor  winding  going  to  ground  caused  by  the  insulation 
puncturing.  This  puncturing  was  due  to  static.  To 
stop  this  trouble  choke  coils  were  inserted  in  the  motor 
leads  together  with  a  three-phase  knob  lightning  ar- 
rester with  horn  gaps  and  graphite  resistances  in  series 
with  each  leg  or  phase.  Since  the  installation  of  the 
choke  coils  no  further  motor  trouble  has  been  experi- 
enced. 

As  a  general  rule  the  operators  found  in  these  plants 
belong  to  the  class  with  very  limited  electrical  training, 
so  that  in  order  to  safeguard  the  operator  everything 
must  be  made  as  foolproof  as  possible.  Accordingly  the 
rectifiers  are  always  inclosed  in  a  cage  with  a  door 
leading  into  them.  By  referring  to  the  drawing  a  door 
switch  connected  to  a  no-voltage  release  coil  on  the  oil 
switch  connecting  the  generator  to  the  transformer  will 
be  seen.  Opening  this  switch  opens  the  circuit  through 
the  no-voltage  trip  coil  on  the  oil  switch  which  connects 
the  transformers. 

If  a  man  attempted  to  go  into  the  cage  before  shut- 
ting down  the  machine,  the  door  switch  would  imme- 
diately open  the  oil  switch  and  cut  energy  off  the 
rectifier.  R.  H.  N.  Lockyek. 

Trail,  British  Columbia. 


Repair  Shop  May  Be  Likened  to  a 
Hospital 

IT  IS  common  to  think  of  the  repair  shop  in  industrial 
plants  as  the  "hospital,"  but  there  the  idea  usually 
ends,  although  it  can  be  carried  further  to  advantage. 
A  winding  room  ought  to  be  "antiseptic"  and  therefore 
should  be  entirely  removed  from  all  machine-shop  opera- 
tions and  shut  off  by  a  wall.  A  chip  of  metal  in  the 
insulation  of  a  motor  that  is  being  repaired  is  like  a 
germ  in  an  open  wound,  sure  to  cause  trouble  later. 
This  same  idea  applies  with  full  force  to  commutator 
work. 

To  carry  the  thought  a  little  further,  it  may  be 
mentioned  that  in  a  hospital  the  patients  who  are  cured 
are  not  left  lying  around  in  the  operating  room.  So 
neither  should  repaired  machines  or  parts  be  kept  lying 
around  the  shop  where  other  repair  work  is  being  done. 
A  suitable  storeroom,  separate  but  accessible,  with 
proper  crane  service,  racks  and  protection  from  dirt, 
should  always  be  provided  for  raw  materials  and  finished 
work.  James  Dixon. 

Reliance  Electric  &  Engineering  Company, 

Cleveland.  Ohio. 
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Bank  Advertisements  Commend 
Public  Utilities 

HOW  the  quality  of  service  rendered  by  the  public 
utilities  has  an  important  bearing  on  a  city's 
growth  and  general  welfare  is  evident  from  the  adver- 
tising copy  used  recently  by  two  of  the  largest  national 
banks  of  Indiana.  They  are  telling  the  public  through 
advertising  in  home  newspapers  just  what  public  utili- 
ties mean  to  their  communities.  The  Fletcher  Ameri- 
can National  Bank  of  Indianapolis  is  urging  business 
to  come  to  Indianapolis  because  of  the  electricity,  gas 
and  water,  traction  and  telephone  services  afforded. 
The  First  and  Hamilton  National  Bank  of  Fort  Wayne 
is  telling  that  city  it  should  be  proud  of  the  utility 
services  that  are  being  rendered,  one  of  the  advertise- 
ments reading: 

"Fort  Wayne  has  reason  to  be  proud  of  its  public 
utilities.  These  concerns  are  carefully  planning  now 
that  Fort  Wayne's  future  growth  may  not  be  retarded. 
It  is  a  matter  of  considerable  importance  for  every 
Fort  Wayne  citizen  to  realize  that  our  public  utilities 
are  looking  carefully  into  the  future  that  they  may  serve 
economically  and  well  the  growing  city." 


Characteristics  and  Costs  of  Domestic 
Water  Pumping 

WATER-PUMPING  outfits  in  common  use  for 
house  and  farm  water  supply  purposes  range 
from  the  smallest  size  with  a  capacity  of  100  gal.  per 
hour,  requiring  a  i-hp.  motor,  to  those  of  180,  250  and 
300  gal.  per  hour,  requiring  motors  of  i  hp.  to  i  hp. 
Those  for  larger  farms  and  estates  have  capacities  of 
1,000  gal.  to  1,500  gal.  per  hour,  requiring  li-hp.  to 
2-hp.  motors.  The  needs  of  the  average  farm  will 
probably  be  well  provided  for  by  outfits  having  capac- 
ities of  360  gal.  to  720  gal.  per  hour,  with  motor 
capacities  of  i  hp.  to  1  hp.  Three  hundred  and  sixty 
gallons  per  hour,  or  6  gal.  per  minute,  will  supply  a 
single  5 -in.  garden  hose.  The  storage  tank  provided 
will  depend  on  the  amount  of  water  used,  but  practice 
in  general  leans  toward  the  use  of  a  tank  only  large 
enough  to  provide  necessary  elasticity  and  guard  against 
unnecessary  operation  of  the  pump  from  reduction  in 
pressure  by  leaky  fixtures. 

Tests  made  on  several  displacement-pump,  compres- 
sion-tank outfits  of  100  gal.  to  200  gal.  per  hour  capacity 
showed  over-all  efficiencies  of  15  to  25  per  cent  under 
normal  operating  conditions,  with  17.5  per  cent  as  a 
fair  average.  The  efficiency  increased  with  pressure, 
but  the  pump  is  likely  to  operate  at  a  reduced  pressure 
for  a  large  percentage  of  its  total  operating  time.  Motor 
efficiencies  varied  from  40  to  60  per  cent,  with  50  per 
cent  as  a  fair  average.  Thus  the  pump  efficiency  in 
this  type  and  size  of  outfit  may  be  expected  to  average 
about  35  per  cent.    These  efficiencies  result  in  a  pump- 


ing duty  of  2.1  kw.-hr.  to  1.25  kw.-hr.  per  1,000  gal, 
per   100-ft.  head,  with   1.8  kw.-hr.  as  a  fair  average. 

Considering  the  capacities  of  these  units,  this  figure 
compares  very  favorably  with  the  average  for  the 
smaller  city  pumping  units  as  shown  by  a  series  of  tests 
throughout  the  state. 

Watt-hour  meters  installed  in  several  residences  using 
compression-tank  systems  for  soft -water  supply  to  bath- 
room, kitchen  and  laundry  revealed  a  maximum  con- 
sumption of  0.75  kw.-hr.  and  an  average  of  0.45  kw.-hr. 
per  person  per  month.  So  it  is  evident  that  at  prevail- 
ing rates  1  cent  per  day  for  electrical  energy  is  suffi- 
cient to  provide  an  abundant  supply  of  soft  water  for 
the  average  city  family.  For  general  water  supply, 
however,  where  lawn  sprinkling,  stock  watering,  etc., 
are  involved,  the  requirements  are  much  greater  and 
the  cost  is  correspondingly  higher. 

Judging  by  the  above  figures  on  energy  consumption, 
the  soft-water  requirements  for  a  family  of  five  people 
would  be  met  by  a  pumpage  of  1,250  gal.  to  1,500  gal. 
per  month,  while  for  the  general  water  supply  on  a 
farm  equipped  with  modern  plumbing  and  sewage  dis- 
posal arrangements,  involving  the  same  number  of 
people  and  fifteen  to  twenty-five  head  of  stock,  besides 
sprinkling  and  car-washing  facilities,  a  pumpage  of 
750  gal.  to  1,000  gal.  per  day  would  be  required.  But 
the  rapidity  with  which  farms  are  being  equipped  with 
these  systems  indicates  that  the  up-to-date  farmer  con- 
siders that  the  advantages  which  are  gained  far  out- 
weigh the  costs. 

This  information  was  presented  by  G.  C.  Blalock, 
assistant  professor  of  electrical  engineering  at  Purdue 
University,  before  the  Indiana  Engineering  Society  in 
January. 

Commissioner  Favors  Public  Utility 
Securities  for  Investment 

WITH  the  view  of  obtaining  from  authoritative 
sources  an  unbiased  survey  of  the  investment 
status  of  public  utility  securities  the  New  York  Globe 
recently  addressed  the  public  utility  commissions  of 
different  states  with  a  request  for  an  expression  of 
their  opinion.  That  such  securities  are  considered  in- 
herently safe  by  the  various  commissions  was  indi- 
cated by  the  similarity  of  the  replies  in  pointing  out 
that  the  business  is  fundamentally  sound  and  that 
under  regulation  the  utilities  are  protected  from  loss 
due  to  operating  costs  beyond  their  control,  while  at 
the  same  time  the  public  enjoys  fair  rates  without  dis- 
crimination. 

Of  particular  interest  is  the  opinion  of  Benjamin  F. 
Cleaves,  chairman  of  the  Public  Utilities  Commission 
of  Maine,  in  analyzing  the  public's  attitude  toward 
the  utilities.  He  also  points  out  that  rates  which  have 
been  increased  to  meet  the  higher  cost  of  operating 
and  financing  cannot  at  once  be  lowered  without  re- 
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ducing  the  earnings  of  the  company  to  a  point  below 
a  fair  return  on  the  investment.  In  answering  the 
request  for  his  opinion  Mr.  Cleaves  said: 

I  assume  that  it  is  not  your  purpose  to  ascertain  whether 
the  securities  of  a  public  service  company  which  is  im- 
properly managed,  unreasonably  financed  and  in  a  situa- 
tion which  would  render  its  securities  of  doubtful  value  are 
worth  more  or  less  on  account  of  the  mere  fact  that  it  is  a 
public  service  corporation,  but  that  you  desire  to  know 
whether  there  is  any  inherent  reason  why  the  public  may 
not  safely  invest  in  good  public  service  securities  to  the 
same  extent  that  the  investor  might  place  his  money  in 
the  securities  of  a  substantial  and  well-managed  mercantile 
corporation. 

Changed   Public  Attitude 

I  believe  that  the  answer  to  the  question  is  found  in  the 
changed  attitude  of  the  general  public  and  the  reflex  change 
resulting  from  that  public  attitude  of  public  service  com- 
missions, this  change  having  taken  place  within  the  last 
three  or  four  years  and  being  due  largely  to  conditions  ob- 
taining during  the  war  period  and  resulting  in  a  better 
and  fuller  understanding  upon  the  part  of  the  public  of 
the  necessities  of  public  service  companies  and  their  cus- 
tomers and  of  what  constitutes  not  only  fairness  but  good 
business  to  both.  A  few  years  ago  a  great  majority  of 
those  people  whom  we  refer  to  as  the  public  believed  that 
practically  all  public  service  companies  were  either  mak- 
ing excessive  profits  or  charging  discriminatory  rates,  or 
had  too  much  water  in  their  securities,  or  in  some  other 
way  were  directly  antagonistic  to  the  public,  and  hence 
the  public  must  in  a  retaliatory  spirit  be  opposed  to  these 
corporations.  This  belief  was  privately  and  publicly  ex- 
pressed by  individuals  and  in  too  many  instances  was  fea- 
tured and  fostered  by  some  of  the  public  press.  Some- 
what naturally  public  regulatory  bodies  yielded  to  the  force 
of  this  public  opinion,  and  failed  to  accord  to  public  serv- 
ice companies  anywhere  near  fair  treatment.  Public  serv- 
ice companies  were  in  the  meantime  not  entirely  blame- 
less. 

Within  the  last  few  years  the  whole  situation  has  very 
materially  changed.  Public  service  companies  have  realized 
that  there  is  necessarily  a  full  partnership  existing  between 
each  corporation  and  not  only  all  of  its  customers  but  all 
of  the  public  in  the  territory  being  served.  Into  that  part- 
nership more  recently  have  come  the  public  service  com- 
missions, with  full  understanding  and  realization  that  they 
must  perform  fully  and  fairly  the  work  of  an  equal  partner. 

The  public  itself  has  also  learned  a  good  many  things. 
It  is  now  very  generally  understood  and  universally  con- 
ceded that  no  public  service  corporation  which  is  render- 
ing fairly  an  adequate  and  dependable  service  and  is 
endeavoring  to  do  the  right  thing  can  continue  properly  to 
function  unless  it  is  adequately  supported,  and  that  sup- 
port must  consist  of  something  more  than  mere  financial 
suppoi-t.  There  must  exist  upon  the  part  of  each  customer 
a  belief  amounting  almost  to  conviction  that  the  particu- 
lar public  service  agency  is  worthy  of  support  and  is  in 
fact  a  necessary,  useful  and  likable  part  of  the  daily  life 
of  the  particular  community. 

To  gain  that  public  support  the  managers  of  public 
service  companies  realize  that  they  must  merit  it.  This 
has  resulted  in  a  genuine  attempt  upon  the  part  of  such 
managers  to  give  the  best  service  possible,  give  full  pub- 
licity to  all  matters  in  which  the  public  has  the  slightest 
interest,  and  to  place  themselves  in  active  and  close  touch 
with  their  customers.  It  has  also  resulted  in  a  much 
better  feeling  on  the  part  of  the  great  majority  of  those 
customers. 

Service  Is  Paramount 

Another  thing  which  the  customer  has  learned  is  that 
service  is  the  principal  thing  desired,  and  that  service  of 
a  dependable  character  is  not  obtainable  unless  the  rev- 
enues are  equal  to  the  demands  made  upon  the  public  serv- 
ice agency.  Our  particular  commission  has  insisted  to  pub- 
lic service  corporations  that  they  were  not  authorized  to 
have  any  secrets  from  the  commission  or  the  public,  and 
that  anything  which  the  company  did,  or  was  authorized  to 


do,  was  public  property.  We  have  also  tried  to  educate 
the  customers  to  a  belief  along  the  lines  above  indicated. 
In  our  own  state  I  think  I  am  justified  in  saying  that  the 
relations  between  the  three  groups — namely,  the  compa- 
nies, their  customers  and  the  commission — are  on  a  very 
much  more  workable  basis  today  than  they  were  even  two 
years  ago. 

There  is  another  situation  which  in  the  natural  course 
of  events  will  have  its  effect  upon  the  value  of  the  securi- 
ties of  a  properly  managed  and  financed  public  service  com- 
pany. During  this  period  of  increasing  costs  of  operation 
very  many  of  the  public  service  companies  have  been 
obliged  to  increase  their  rates.  Even  under  these  increased 
rates  the  measure  of  return  on  the  value  of  the  property, 
figured  upon  a  percentage  basis,  is  today  much  less  than 
that  amount  which  would  be  regarded  as  a  fair  return. 
Otherwise  stated,  a  company  that  three  or  four  years  ago 
was  charging  rates  which  yielded  a  return  of  2  or  3  per 
cent  above  its  interest  charges  is,  even  under  the  increased 
rates,  receiving  no  greater  percentage  upon  the  value  of 
its  property. 

Rate  Increases  Should  Be  Permitted  to 
Remain  in  Effect 

When  the  decrease  in  operating  costs  comes  I  believe  the 
regulatory  bodies  will  permit  the  increased  rates  to  re- 
main in  whole  or  in  part  in  eff'ect  in  order  that  a  worthy 
company  may  receive  nearer  a  fair  return  upon  the  fair 
value  of  its  property.  This  will  necessarily  place  such 
companies  in  a  much  stronger  financial  position,  will  give 
them  an  opportunity  to  make  a  better  balance-sheet  show- 
ing, and  will  therefore  inspire  a  greater  confidence  in  the 
investing  public  with  reference  to  the  value  of  their 
securities. 

In  a  matter  of  this  sort  attention  can  be  called  to  only 
a  very  few  of  the  high  spots,  and  I  have  not  attempted 
entirely  to  cover  the  matter.  I  have  merely  endeavored 
to  lay  down  the  premises  upon  which  I  could  state  to  you 
the  conclusion  that  I  personally  see  no  reason  why  the 
securities  of  the  average  public  service  company  shall  not 
in  the  future  be  a  safer  investment  than  in  the  past,  and 
no  reason  why  such  securities  should  not  take  their  place 
in  popular  favor  with  the  securities  of  a  non-public-utility 
character.  

Merchandising  and  Sales  Policies 
of  Central  Stations 

WHILE  there  are  many  central  stations  which 
confine  their  merchandising  operations  to  selling 
lamps  and  a  few  appliances,  leaving  most  of  the  business 
to  be  handled  by  the  contractor-dealers,  a  survey  made 
by  the  merchandising  committee  of  the  Southeastern 
Geographical  Section  of  the  National  Electric  Light 
Association  showed  that  the  majority  of  companies 
favor  an  aggressive  sales  policy.  Some  members  did 
not  approve  of  the  sale  of  other  than  energy-consuming 
devices. 

It  was  the  consensus  of  opinion,  however,  that,  even 
though  a  company's  merchandising  department  were  con- 
ducted only  for  the  promotion  of  load-building  business, 
if  it  expects  to  build  a  really  large  sales  department  it 
will  be  necessary  to  handle  non-energj'-consuming  equip- 
ment, because  so  much  of  this  is  closely  allied  with  the 
better  lines  of  energy-consuming  devices.  Companies 
which  have  been  merchandising  most  profitably  and 
for  the  longest  time  strongly  recommend  the  sales  of 
accessories. 

Best  results  in  placing  electrical  devices  in  the  hands 
of  the  consumer  have  been  obtained  by  the  smaller 
properties  through  the  medium  of  intensive  campaign 
work,  while  large  companies  conduct  perhaps  only  two 
or  three  campaigns  during  the  year,  in  the  belief  that 
a  substantial,  continuous  flow  of  business  cannot  be 
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built   up   by   campaign   work,   which    is    used   by   them 
principally  for  educational  purposes. 

Although  no  fixed  rules  for  merchandising  in  every 
locality  can  be  laid  down,  the  following  general 
principles  have  been  found  essential: 

1.  It  is  necessary  that  proper  sales  records  and 
"prospect"  cards  be  kept,  that  these  be  followed  up 
closely  and  that  such  systems  be  kept  accurate  and 
alive  at  all  times. 

2.  Periodical  canvass  work  is  necessary  for  ascertain- 
ing the  ever-changing  situation. 

3.  Outside  representatives  must  be  retained  on  some 
basis  of  remuneration  which  is  equally  beneficial  to 
themselves  and  the  company. 

4.  Outside  representatives  must  be  supported  by 
inside  representatives  in  companies  where  this  is 
justifiable. 

5.  In  all  companies  outside  representatives  must  be 
supported  by  neat  and  attractive  sales  and  demonstra- 
tion rooms  and,  most  important  of  all,  well-trimmed 
show  windows. 

Sales  methods  of  different  companies  were  found  to 
vary  as  to  detail,  but  were  similar  in  many  respects  in 
that  the  most  successful  sales  campaigns  are  those 
which  have  been  carefully  thought  out  in  advance  and 
where  rigid  follow-up  rules  are  adhered  to.  Four  funda- 
mentals, each  of  equal  importance  to  any  sales  campaign, 
are  given  as  originality,  canvassing,  follow-up  of  "pros- 
pects," and  salesmanship. 

Some  companies  have  used  very  successfully  the 
manufacturers'  representatives  as  experts  in  their  par- 
ticular lines  to  assist  in  sales  programs.  The  services 
of  these  men  can  be  had  for  the  asking  and  afford  two 
distinct  advantages:  They  educate  the  community  and 
produce  sales  at  no  expense,  and  they  make  experts  of 
the  local  salesmen. 


In  the  opinion  of  the  committee,  the  practice  of  price 
cutting  to  obtain  business  is  unnecessary  and  a  mis- 
taken policy.  Those  companies  which  maintain  prices 
are  doing  the  most  profitable  business  and  have  built  up 
an  organization  which  will  continue  to  grow. 


Consumers  Pleased  by  Handling  of 
Telephoned  Complaints 

THE  day  after  a  consumer  of  the  Southern  California 
Edison  Company  telephones  in  a  complaint  or  a 
request  for  some  minor  service,  such  as  replacement  of 
blown  fuses,  a  pleasant-voiced  girl  calls  up  the  consumer 
and  asks  if  the  request  has  been  properly  taken  care  of 
or  if  there  is  anything  further  the  company  could  do  to 
be  of  service.  It  has  been  found  that  consumers  are 
greatly  pleased  by  this  mark  of  courtesy. 

In  order  to  carry  out  the  plan  most  effectively,  when 
complaints  are  received  the  one  receiving  the  complaint 
requests  the  name  of  the  particular  person  who  is 
telephoniiig  in  order  that  when  the  message  is  sent  the 
next  day  it  shall  be  possible  to  inquire  by  name  for 
that  person.  This  plan,  which  has  just  been  put  into 
effect,  is  to  be  used  throughout  the  system  of  the 
Southern  California  Edison  Company. 


Organization  Chart  for  Combination 
Electric  and  Gas  Company 

HERE  is  an  organization  chai't  prepared  by  the 
Rochester  (N.  Y.)  Gas  &  Electric  Corporation  to 
show  the  relation  of  the  company's  personnel  from  stock- 
holder to  substation  superintendent.  In  addition  to 
showing  the  organization  of  the  company  the  chart  gives 
the  names  and  indicates  the  responsibilities  of  the  offi- 
cers, engineers  or  superintendents  in  charge  of  depart- 
ments, plants  or  divisions. 
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Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Synchronous  Motors  for  Ship  Propulsion. — E.  S. 
Henningsen. — It  is  shown  in  this  article  that  syn- 
chronous motors  for  ship  propulsion  must  have  the 
desirable  induction-motor  characteristics  during  start- 
ing and  the  synchronous-motor  characteristics  during 
running.  How  these  characteristics,  which  may  be  con- 
flicting, are  harmonized  in  the  design  is  explained. 
Motors  and  generators  designed  for  ship  propulsion 
differ  from  others  because  on  shipboard  both  voltage 
and  frequency  are  variable,  and  also  because  space, 
weight  and  accessibility  for  repair  are  of  greater 
importance  in  marine  work.  Reliability,  important  in 
land  service,  i?.  it  is  contended,  of  even  greater  impor- 
tance on  shipboard. — General  Electric  Revieto,  Feb.,  1921. 

Alexanderson  High-Frcquency  Alternator. — E.  Elake. 
— The  principles  upon  which  emfs.  in  the  Alexanderson 
alternator  are  set  up  are  described  and  constructional 
details  of  the  alternator  are  considered. —  Wireless 
World,  Jan.  8,  1921. 

Alternating-Current  Motors  and  Control  Equipment. 
— G.  J.  KiRKGASSER  and  E.  W.  Seeger. — Common  types 
cf  alternating-curreiit  motors  are  considered  with  spe- 
cial reference  to  speed  control. — Electrical  Review,  Jan. 
29,  1921. 

Lamps  and  Lighting 

Ship  Lighting. — R.  W.  Peden. — The  author  dwells 
particularly  on  the  importance  of  good  lighting  in  case 
of  accident  when  it  is  necessary  for  passengers  to 
escape  from  the  ship.  The  electrical  fittings  used  on 
shipboard  should  be  strong,  substantial  and  rigid. 
There  are  three  types  found  u;i  modern  vessels — ill 
special  ornamental  or  decorative  fittings,  (2)  utility- 
type  fixtures,  such  as  are  employed  in  staterooms, 
passageways,  etc.,  and  (3)  watertight  fittings  for  the 
engine  room,  the  open  deck,  etc.  A  detailed  discussion 
follows  in  which  each  division  of  the  ship  is  taken  up  to 
show  what  the  special  requirements  are. — General  Elec- 
tric Review,  February,  1921. 

Notes  on  Department-Store  Illumination. —  Julius 
Daniels. — By  means  cf  a  foot-candle  meter  a  series  of 
measurements  were  taken  in  department  stores  in  New 
York,  Boston,  Philadelphia  and  Newark.  It  is  shown 
how  the  data  thus  secured  were  used  to  increase  the 
intensity  of  lighting  of  several  cf  the  stores  which  had 
been  operating  at  low  values. — Transactions  I.  E.  S., 
Dec.  .30,  1920. 

Generation,  Transmission  and  Distribution 

Design  and  Maintenance  of  Distribution  Systems. — 
R.  H.  Rice. — Standards  in  the  construction  of  dis- 
tribution lines  are  discussed  by  the  author,  also  the 
location  of  load  centers,  inspection  schedule,  line,  trans- 
former and  service  maintenance  and  records. — Elec- 
trical Review,  Jan.  8,  1921. 

Electrical  Characteristics  of  T ransm,ission  Conduc- 
tors imth  Steel  Cores. — H.   B.   DwiGHT. — A  method  is 


presented  by  which  the  effect  of  the  steel  core  of  alu- 
minum cables  on  the  cable  characteristics  may  be  calcu- 
lated.— Electric  Journal,  January,  1921. 

German  Insulator  Standards. — Standardization  of 
elements  of  construction  is  going  on  at  top  speed  in  the 
various  commissions  appointed  by  the  Verein  Deutscher 
Ingenieure.  A  second  edition  of  the  standardization 
rules  for  insulators  has  been  published.  Tw-  sets  of 
specifications  are  provided  for  subdivided  insulators, 
one  applying  to  cemented  insulators,  the  other  to  such 
insulators  where  the  different  parts  are  fired  together. 
There  are  also  given  detailed  specifications  for  insulator 
testing.  Electrical  breakdown  tests  are  made  under 
oil.  The  voltage  is  to  be  raised  from  about  seven-tenths 
diy  flash-over  value,  in  steps  of  5,000  volts,  one  step 
evei-y  five  seconds,  till  breakdown  occurs.  The  break- 
down voltage  should  be  at  least  equal  to  one  and  three- 
tenths  times  dry  flash-over  voltage.  Insulator  porcelain 
is  tested  for  porosity  by  soaking  freshly  broken  pieces 
in  a  solution  of  1  gramme  (0.035  oz.)  fuchsin  in  100 
gramme  (3.53  oz.)  ethyl  alcohol  and  washing  with  pure 
methyl  alcohol.  No  appreciable  traces  of  color  should 
remain  on  good  porcelain  after  this  test.  In  order  to 
eliminate  defective  parts  every  porcelain  element  must 
have  a  factory  test  of  fifteen  minutes  in  air  with  alter- 
nating voltage  of  at  least  95  per  cent  of  the  flash-over. 
The  flash-over  voltage  is  defined  as  the  voltage  which 
gives  discharges  at  a  rate  of  about  three  per  second. 
Pin-type  insulators  are  tested  in  water  upside  down  and 
with  the  pinhole  full  of  water.  Ten  per  cent  of  each 
lot,  or  at  least  fifty  insulators,  must  be  thus  tested,  and 
if  among  these  samples  any  breakdown  occurs  every 
insulator  in  the  lot  must  be  tested.  Similar  rules 
apply  to  high- voltage  bushings  and  busbar  supports.  - 
Elektrotechiiisvhe  Zeitschrift,  Sept.  16,  1920. 

Traction 

Application  of  the  Electric  Locomotive  to  Main-Live 
Traction  on  Railways. — H.  E.  O'Brien. — In  this  discus- 
sion are  given  twenty-one  advantages  of  electric  locomo- 
tives over  steam  for  main-line  traffic  and  six  disadvan- 
tages. Several  tables  are  also  presented  giving  a  finan- 
cial comparison,  including  both  operating  expense  and 
investment. — Journal  Institution  of  Electrical  Engi- 
neers (London),  September,  1920. 

Italy's  Great  Railroad  Project. — Nearly  4,000  miles 
of  Italy's  transportation  system  is  to  be  electrified.  All 
available  water  powers  are  to  be  developed  and  steam 
power  is  to  be  eliminated. — Water  Power  (official  mag- 
azine Water  Power  League  of  America),  Nov.,  1920. 

Maintenance  on  the  B.,  A.  &  P. — F.  W.  Bellinger. — 
Seven  years  of  electrical  operation  on  the  Butte,  Ana- 
conda &  Pacific  Railroad  under  the  severe  conditions 
surrounding  it  have  demonstrated  the  rugged  qualities 
of  the  electric  locomotive.  To  show  that  the  mainte- 
nance costs  with  this  type  of  motive  power  have  been 
substantially  less  than  with  the  steam  engine  a  table  of 
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operating    cost    data    for    the    elertric    locomotives    is 
oflfered  as  follows: 


Maintenance   of  equipment   expense. 

pervision.  shop   mac!liner.\\    totils . 

I^oconiotive  engineers  aiul    liremen., 

Kngine-liouse    service 

Coat  of  elecii-ical  energy 

l.ul)rication     

Other    supplies 


I' 
iiu'luillng   repaii'.s,   su- 


Cents 
i-r  Mile 


II. in 
11. ."ir 


Total    

Maintenance   of  eiiuipment    expenses    (repairs)    less   super- 
vision  shop  machinery   tools 


I, '..SI! 
11.81 
II  58 


6.48 


NO  CEMENT  USED   IN    ASSKMBI.V 
OF  PARTS 


The  author  says  that  a  force  of  thirty  men  in  the  shop 
suffices  for  inspection  and  repair  work  on  this  system.— 
Electric  Railway  Jouryud,  Jan.  29,  1921. 

Installations,  Systems  and  Appliances 

Neiv  Suspension  Insulator.  —  G.  Gastelnuovo 
Tedesco. — The  insulator  is  shown  in  the  drawing.  The 
central  rod,  ring  about  its  upper  end  and  the  cover  are 
of  porcelain.  These  are  clamped  together  with  a  tripod 
attached  to  an  eyebolt  as  shown.  No  cement  is  used 
in  the  assembly  of  the  various  parts.     The  metal  cap 

at    the    bottom    is 

(©) A       screwed     on    two 

half  rings.  This  in- 
sulator cannot  be 
punctured  by  elec- 
tric discharges  and 
requires  no  elec- 
trical test  before 
being  used.  If  a  dis- 
charge takes  place 
it  jumps  from  the 
Iietticoat  to  the 
metal  cup,  so  that 
the  porcelain  can- 
not be  damaged. 
The  porcelain  rod 
is  subjected  to  ten- 
sion, but  as  the  pull 
.required  to  break  it  is  as  high  as  4,500  kg.  nothing  is 
to  be  feared.  The  insulator  weighs  24  kg.  Experiments 
made  under  rain  showed  that  arcing  took  place  at  95,000 
volts;  with  two  insulators  in  series  it  occurred  at  170,000 
volts,  and  with  three  insulators  in  series  it  occurred  at 
230,000  \o\i&.~Science  Abstracts,  Section  B,  October, 
1920  (Abstracted  irom  Ekttrotecnica,  3\.\\y  15,  1920.) 

Electrophysics  and  Magnetism 

Graphical  Tables  for  Computing  the  Self -Inductance 
of  Choking  Coils. — J.  Hak. — The  Stephan  and  Spielrein 
formulas  for  computing  the  self-inductance  of  coils  be- 
ing rather  cumbersome  to  use  in  pi'actical  work  the 
author  has  developed  a  special  kind  of  alignment  charts 
permitting  a  rapid  determination  of  the  necessary  coil 
dimensions  when  the  desired  inductance  is  given,  to- 
gether with  the  current  strength.  The  chart  may  be 
modified  in  many  ways  to  fit  special  probelnis,  as  shown 
by  numerous  examples  illustrating  the  application. — 
ElektrotechnvHche  Zeitschrift,  Dec.  2,  1920. 

Brush  and  Glow  Discharges  of  Electricity  and  the 
Formation  of  Spark. — UsABURO  Yoshida  and  Hideki 
HiRATA. — The  natures  of  positive  and  negative  brush 
discharge,  and  especially  the  parts  played  by  them  in 
the  formation  of  a  spark,  were  investigated.  It  was 
found  that  the  stronger  part  and  the  weaker  part  of  a 
positive  brush  were  different  iii  their  natures.  The  latter 


was  a  pilot  of  the  former,  and  the  arrival  of  the  end 
of  the  former  at  the  cathode  or  at  a  negative  brush 
caused  a  spark  discharge  between  the  electrodes.  An 
explanation  of  the  formation  of  the  negative  and  the 
positive  brush  was  undertaken  by  the  consideration  of 
the  ionization  by  collisions  of  the  electrons  and  of  posi 
tive  ions  with  the  molecules  of  the  arc. — Memoirs  of  the 
College  of  Science,  Kyoto  Imperial  University,  Vol.  IV, 
No.  3,  February,  1920   (Kyoto,  Japan). 

Electrochemistry  and  Batteries 

Rise  and  Development  of  the  Electrolytic  Alkali  and 
Chlorine  Industry  in  Europe. — John  B.  C.  Kershaw. — 
An  outline  of  the  electrolytic  cells  employed  in  the  elec- 
trolytic alkali  and  chlorine  industry  of  the  United  King- 
dom, Germany,  Austria,  France,  Italy,  Switzerland, 
Russia  and  Belgium. — Che7nical  and  Metallurgical  Engi- 
neering, Jan.  26,  1921. 

Notes  on  Nickel. — Paul  D.  Merica. — Brief  notes  on 
the  metallurgy  of  nickel,  giving  information  concerning 
limitations  in  rolling,  annealing,  welding  and  electro- 
deposition. — Chemical  and  Metallurgical  Engineering, 
Jan.  5,  1921. 

Units,  Measurements  and  Instruments 

Defects  in  Electricity  Meters. — Walter  Lawson. — 
A  classification  for  repairs  which  have  been  found  neces- 
sary in  experience  with  a  large  number  of  meters  over  a 
long  period  of  time  affords  an  opportunity  to  investigate 
the  chief  defects  of  these  meters  with  a  view  to  correct- 
ing the  design.  Both  house  and  power  station  meters 
are  considered. — Journal  Institution  of  Electrical  Engi- 
neers, London,  August,  1920. 

Hoiv  to  Correct  for  Error  in  Instrument  Voltage 
Ti-arbsfonne^'s. — J.  B.  GiBBS. — The  problem  involved 
in  phase  angle  and  change  in  ratio  of  transformation  is 
worked  out  by  showing  how  wattmeter  readings  are 
affected  by  these  transformer  errors.— Power,  Dec.  28, 
1920. 

Telegraphy,  Telephony  and  Signals 

Recent  .Attainments  in  Wired  Radio. — R.  D.  DUNCAN, 
Jr. — The  writer  states  that  chief  credit  is  due  to  Gen. 
George  0.  Squier  for  his  early  experiments  with  radio- 
frequency  carrier  currents  combining  the  use  of  tuned 
circuits  and  a  detector  or  rectifier  at  the  receiving  termi- 
nus. Thus  the  wire  and  radio  transmission  made  use 
of  the  same  conditions.  Experiments  are  described 
using  the  telephone  lines  to  study  the  possibilities  of 
establishing  communication  over  fairly  long  sections 
of  line  when  employing  extremely  high  carrier  fre- 
quencies. It  is  said  that  no  interference  between  the 
radio-frequency  messages  and  ordinary  telephonic  and 
telegraphic  signals  being  sent  over  the  same  line  was 
produced.  It  is  also  said  that,  employing  a  system  of 
high  frequencies  with  power  in  the  neighborhood  of 
2  watts,  an  excellent  quality  of  telephonic  and  tele- 
graphic signals  was  obtained  between  two  railroad 
coaches,  one  of  the  coaches  being  stationary  and  the 
other  coach  in  motion,  over  distances  i-anging  up  to  90 
miles  (145  km.). — Journal  Franklin  Institute,  Jan- 
uary, 1921. 

Two  Neuj  VacuMm  Tubes. — Pierre  H.  Boucheron. — 
A  description  of  two  new  tubes,  one  especially  designed 
and  adapted  for  amateur  radio-telegraph  signal  detec- 
tion and  the  other  applicable  to  the  equally  important 
field  of  radio  and  tone  frequency  amplification.  Tests 
of  the  new  tubes  are  given  in  the  paper. — Wireless  Age, 
February,  1021. 
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Books  of  Technical  and 
Industrial  Interest 


Complete  Letters  and  Diary  of  Ve.ine  Leroy  Havens. 
New  York:  McGraw-Hill  Book  Company,  Inc. 
94  pages. 
On  Jan.  31,  1920,  V.  L.  Havens,  editor  of  Ingenieria 
Intetiiacional,  one  of  the  eleven  McGraw-Hill  engineer- 
ing publications,  left  New  York  City  for  an  extended 
business  trip  through  South  America.  Mr.  Havens 
sailed  south  by  way  of  the  Panama  Canal  and  visited 
important  centers  of  Peru,  Chile,  Argentina,  Uruguay 
and  Brazil.  On  July  23  he  sailed  from  Rio  Janiero  for 
New  York.  During  this  six-month  period  Mr.  Havens 
conducted  exhaustive  studies  of  trade  and  market  con- 
ditions. It  is  rarely  that  the  personal  notes  of  an 
intimate  study  carried  on  b\-  a  trained  engineer  and 
economist  are  made  available  through  publication,  but 
Mr.  Havens  has  supplied  very  valuable  details  of  this 
sort  by  the  publication  of  his  letters  and  diary  in  a 
ninety-four-page  pamphlet.  The  publication  will  be 
found  invaluable  to  any  one  interested  in  the  business 
of  South  American  countries,  whether  he  be  an 
engineer  or  an  executive,  for  incorporated  in  the  notes 
are  the  results  of  the  thinking  of  an  engineer  of  e.xten- 
sive  experience  with  an  executive's  business  interpre- 
tation of  the  things  he  saw  and  heard. 


Spot  and  Arc  Welding.  By  H.  A.  Hornor.  Philadel- 
phia: J.  B.  Lippincott  Company.  296  pages,  61 
illustrations. 
The  author  has  presented  the  subject  of  spot  and  arc 
welding  from  the  standpoint  of  practical  application, 
making  the  point  that  in  his  belief  there  still  exists  a 
hesitancy  in  applying  welding  to  new  construction, 
especially  to  the  joining  cf  heavy  steel  parts.  A  con- 
siderable number  of  tests  made  in  the  spot-welding  of 
heavy  steel  plates  by  the  Emergency  Fleet  Corporation 
are  recounted  in  full.  A  study  is  made  of  materials 
with  regard  to  the  problem  of  making  a  weld  that  will 
be  equal  to  the  strength  of  the  particular  material  to 
be  welded.  General  application  of  arc  welding,  theories 
of  electric  welding  and  demonstrations  of  heavy  spot 
weldings  are  taken  up.  A  series  of  lessons  for  opera- 
tors of  arc-welding  equipment  ai'e  also  presented. 


Experimental  Wireless  Stations;.  By  Philip  K. 
Edelman.  New  York:  Norman  W.  Henley  Publish- 
ing Company.  232  pages,  167  illustrations. 
A  very  handy  amateurs'  textbook,  containing  a  large 
amount  of  useful  information  concerning  radio  teleg- 
raphy from  the  experimenter's  point  of  view.  The 
treatment  is  simple  and  i\\s  illu.strations  are  clear. 
There  are  twenty-seven  chapters  in  the  book,  relating  to 
the  following  topics:  Nature  of  wireless  transmission, 
aerials,  coil  and  sub-surface  systems,  grounds  and  light- 
ning protection,  the  transmitter  and  resonance,  wave 
length,  transformers,  auxiliary  apparatus,  condensers, 
inductances,  spark  gaps,  radiation  indicators,  advanced 
systems,  vacuum  valves,  tube  radio  telephones,  the 
receiving  station,  detectors,  sensitive  detectors,  turing, 
special  receiving  sets,  receiving  condensers,  construction 


of  receiving  inductances,  making  the  set  work,  miscella- 
neous applications,  time  and  weather  signals,  radio- 
communication  patents  and  rights  of  the  experimenter. 
A  good  index  closes  the  volume.  The  amateur  will  find 
the  book  very  convenient  for  reference,  and  it  contains 
much  information  that  will  be  serviceable  to  the 
educated  public. 


Milwaukee  Electrolysis  Survey.     Milwaukee:    Com- 
piled and  printed  by  E.  E.  Brownell. 
The  author   has  taken   the   results   of  five   different 
electrolytic  surveys  made  for  the  city  of  Milwaukee  and 
combined  them  to  afford  a  general  survey  of  this  subject. 


Books  Received 

The  New  Physics.  By  Albert  C.  Crehore.  San  Fran- 
cisco, Cal. ;    Journal  of  Electricitij.     Ill  pages. 

Grunulagen  lek  Elektrotechnik.  By  A.  Rotth. 
Leipzig  and  Berlin:  B.  G.  Tuebnisr.     128  pages. 

Engineering  Electricity.  By  Ralph  G.  Hudson. 
New  ^ork:  John  Wiley  &  Sons,  Inc.  190  pages,  illus- 
trated. 

Space  and  Time  in  Contemporary  Physics.  By 
Moritz  Schlick.  New  York:  Oxford  University  Press. 
88  pages. 

Powdered  Coal  as  a  Fuel.  By  C.  F.  Herington. 
New  York :  D.  Van  Nostrand  Company.  338  pages,  124 
illustrations. 

Wiring  for  Light  and  Power.  By  Terrell  Croft. 
New  York:  McGraw-Hill  Book  Company.  448  pages, 
426  illustrations. 

Lessons  in  Heat.  By  William  S.  Franklin  and  Barry 
MacNutt.  Bethlehem,  Pa.;  Franklin  &  Charles.  147 
pages,  illustrated. 

The  Thermionic  Vacuum  Tube.  By  H.  J.  Van  der 
Bijl.  New  York :  McGraw-Hill  Book  Company,  Inc.  391 
pages,  232  illustrations. 

Lessons  in  Mechanics.  By  William  S.  Franklin  and 
Barry  MacNutt.  Bethlehem,  Pa. :  Franklin  &  Charles. 
221  pages,  illustrated. 

Electricity  Simplified.  By  T.  O'Connor  Sloane. 
New  York:  Norman  W.  Henley  Publishing  Company. 
218  pages,  39  illustrations. 

Modern  Welding  Methods.  By  Victor  W.  Page. 
New  York:  Norman  W.  Henley  Publishing  Company. 
292  pages,  113  illustrations. 

A  Thousand  and  One  Formulas.  By  Sidney 
Grensback.  New  York:  Expei'imentei-  Publishing  Com- 
pany, Inc.     160  pages,   iUusti-ated. 

High-Frequency  Apparatus.  By  Thomas  Stanley 
Curtis.  New  York :  Norman  W.  Henley  Publishing  Com- 
I)any.     270  pages,  150  illustrations. 

Die  Wlssenschaftlichen  Grundlacen  dkr  Elek- 
trotechnik. By  Dr.  Gustav  Benischke.  Berlin:  Julius 
Springer.     640  pages,  602  illustrations. 

Advertising  the  Technical  Product.  By  C.  A. 
Sloan  and  J.  D.  Mooney.  New  York:  McGraw-Hill 
Bock  Company,  Inc.    365  pages,  illustrated. 

The  Standard  Electrical  Dictionary.  By  T. 
O'Connor  Sloane.  New  Ycrl: :  Norman  V,'.  Henley  Pub- 
lishing Company.     768  pages,  477  illustrations. 

Lessons  in  Electricity  and  M.^gnetism.  By  William 
S.  Franklin  and  Barry  MacNutt.  Bethlehem,  Pa.: 
Franklin  &  Charles.    254  pages,  illustrated. 

Fundamental  Principles  of  Electric  and  Mag- 
netic   Circuits.      By    Fred    Alan    Fish.      New    York: 
McGraw-Hill  Book  Company,  Inc.     194  pages,  106  illus 
trations. 


T-^'jim 


g^^^ 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Boston  City  Council  Opposes  Edison 
Coal  Clause 

TWO  orders  attacking  the  inclusion  of  a  coal  clause 
in  bills  rendered  the  municipality  by  the  Edison 
Electric  Illuminating  Company  of  Boston  have  been 
passed  by  the  City  Council.  The  first  requests  the 
Mayor  to  instruct  the  corporation  counsel  of  the  city  to 
compel  the  company  to  refund  to  the  city  all  moneys 
received  from  the  municipality  under  coal-clause 
charges,  dating  from  the  time  the  company  has  been 
receiving  coal  under  its  contract  with  the  mines,  which 
was  suspended  by  the  federal  authorities  during  the 
period  of  the  war.  The  second  order  asks  the  Mayor 
to  instruct  the  city  auditor  to  withhold  approval  of  all 
bills  rendered  by  the  company  against  the  city  for 
electricity  that  includes  a  charge  under  the  coal  clause. 


No  Indication  that  Power  Commission 
Will  Get  More  than  $100,000 

WITH  only  a  few  legislative  days  left,  it  is  evident 
that  the  Federal .  Power  Commission  is  going  to 
be  limited,  at  least  until  July  1,  1922,  to  appropriations 
t  the  rate  of  $100,000  per  year.  As  this  is  written 
the  sundry  civil  bill  is  in  conference.  It  is  believed 
that  the  Senate  amendment  which  limits  the  salaries 
to  be  paid  the  chief  accountant  and  to  engineers  to 
$3,000  and  $2,400  respectively  will  be  eliminated  from 
the  bill. 

In  view  of  a  letter  that  was  written  to  the  chairman 
of  the  House  committee  on  appropriations  by  the 
Secretary  of  War,  any  failure  to  eliminate  the  Senate 
amendment  would  be  interpreted  as  indicative  of  a 
desire  on  the  part  of  Congress  that  the  Federal  Power 
Commission  should  not  function.  In  his  letter  Secretary 
Baker  said  in  part : 

The  commission  has  175  applications,  aggregating  13,000,- 
000  hp.,  now  awaiting  action.  It  has  a  personnel  of  thirty- 
two  individuals,  loaned  by  the  Departments  of  War,  Interior 
and  Agriculture.  It  will  be  able  to  perform  only  a  small 
fraction  of  the  work  before  it  with  such  a  force.  Further- 
more, this  force  is  merely  temporary.  It  cannot  be  assumed 
that  the  several  departments  will  be  able  to  continue  such 
loans  and  at  the  same  time  perform  their  own  departmental 
work  which  they  are  authorized  and  directed  by  Congress 
to  do.  The  commission  cannot  and  should  not  expect  to 
secure  a  personnel  for  its  work  by  any  other  means  than 
direct  appropriations  therefor  by  Congress.  If  the  work 
is  not  of  sufficient  importance  to  warrant  such  action,  the 
federal  water-power  act  should  be  repealed. 

It  will  be  utterly  impossible  for  the  commission  to  pei'- 
form  its  duties  with  a  personnel  limited  in  numbers  and 
in  salaries  to  that  provided  by  the  Senate  amendment.  The 
commission  is  required  to  prepare  and  to  administer  a  sys- 
tem of  accounting  for  licensing.  The  act  requires  that  the 
system  shall  be  similar  to  that  prescribed  for  railroads  and 
other  carriers  by  the  Interstate  Commerce  Commission.  The 
work  of  both  commissions  in  this  respect  is  identical  in 
character.  The  Interstate  Commerce  Commission  is  paying 
from  $7,500  to  $9,000  to  the  men  in  charge  of  this  account- 


ing division.  The  Federal  Power  Commission  cannot  secui'e 
a  competent  chief  accountant  or  assistant  accountant  for 
the  figures  named  in  the  Senate  amendment.  The  effect  of 
the  amendment,  therefore,  would  be  to  repeal  by  indirection 
all  the  provisions  of  the  act  which  concern  or  are  dependent 
upon  the  system  of  accounting. 

The  commission  is  required  to  pass  upon  the  plans  and 
designs  of  projects  of  enormous  magnitude.  It  will  have 
to  make  valuations  involving  hundreds  of  millions  of  dollars. 
It  is,  of  course,  wholly  impossible  to  do  this  with  any  engi- 
neering staff  that  could  be  secured  for  a  maximum  of  $2,400 
per  annum. 

Utility  Commission  Divorced  from 
Industrial  Court 

THE  amalgamation  of  the  utilities  commission  of 
Kansas  with  Governor  Allen's  widely  heralded  in- 
dustrial court  has  not  proved  to  be  so  satisfactory 
an  arrangement  as  was  anticipated,  judging  by  the 
action  of  the  State  Legislature  in  divorcing  the  two 
on  Feb.  16. 

By  the  terms  of  the  _  bill,  which  is  now  ready 
for  the  Governor's  signature,  the  Court  of  Industrial 
Relations  ceases  to  have  any  jurisdiction  over  public 
utilities,  and  the  Governor  is  to  name  a  new  utilities 
commission  of  three  members  which  is  to  operate  as 
originally  intended  before  the  industrial  court  was 
created. 

Pupin,  Inventor  of  Loading  Coil, 
Receives  Edison  Medal 

THE  highest  honor  in  recognition  of  electrical  inven- 
tion which  the  industry  has  to  offer,  the  Edison 
medal,  was  bestowed  on  Dr.  M.  I.  Pupin,  professor  of 
electromechanics  at  Columbia  University,  by  the  Ameri- 
can Institute  of  Electrical  Engineers  on  Feb.  18  for 
work  in  mathematical  physics  and  its  application  to  the 
electrical  transmission  of  intelligence.  It  was  Dr. 
Pupin's  distinguished  work  in  developing  the  "loading 
coil"  which  made  possible  long-distance  telephone  com- 
munication. 

The  important  influence  of  Dr.  Pupin's  work  upon 
wire  and  radio  transmission  was  reviewed  by  J.  J. 
Carty,  vice-president  of  the  American  Telephone  & 
Telegraph  Company,  and  tho  medal  was  formally  pre- 
sented by  A.  W.  Berresford,  president  of  the  Institute. 
In  accepting  the  honor  Dr.  Pupin  addressed  the  meeting 
on  wave  transmission. 


Preliminary  Superpower  Survey 
Report  Expected  Soon 

A  PRELIMINARY  report  covering  in  a  comprehen- 
sive manner  the  progress  made  thus  far  in  the 
Superpower  Survey  is  to  be  made  public  in  the  near 
future  as  a  result  of  the  meeting  of  the  advisory  board 
and  engineering  staff  with  the  Secretary  of  the  Interior 
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on  Feb.  18.  Secretary  Payne  expressed  himself  as  being 
highly  pleased  with  the  progress  of  the  investigation 
as  disclosed  at  this  meeting. 

Those  attending  the  meeting  with  the  Secretary  of 
the  Interior  were  L.  P.  Breckenridge,  M.  W.  Alexander. 
E.  G.  Buckland,  Col.  William  Kelley,  M.  S.  Sloan,  Dr. 
George  Otis  Smith,  G.  N.  Snider  ( representing  A.  T. 
Hardin),  F.  M.  Feiker  (representing  James  H. 
McGraw),  W.  S.  Barstow  (representing  C.  L.  Edgar), 
W.  S.  Murray,  N.  C.  Grover,  0.  P.  Hood,  Henry  Flood, 
Jr.,  0.  C.  Merrill,  H.  Foster  Bain,  Alexander  T.  Vogel- 
sang, P.  S.  Smith  and  J.  C.  Hoyt. 


Massachusetts  Companies  Seek  Right  to 
Capitalize  Premiums 

THE  right  to  capitalize  premiums  paid  on  stock  is 
being  sought  by  leading  central-station  companies 
of  Massachusetts  at  the  present  legislative  session  in 
the  interest  of  more  convenient  financing.  E.  W. 
Burdett,  counsel  for  the  Massachusetts  Electric  and  Gas 
Association,  addressed  the  committee  on  power  and 
lighting  recently  upon  a  bill  introduced  by  that  organi- 
zation which  provides  for  the  approval  of  the  Depart- 
ment of  Public  Utilities  befoi-e  shares  representing 
paid-in  premiums  can  be  issued.  The  new  shares  will 
be  issued  proportionately  to  stockholders  of  the  date  of 
the  commission's  certificate. 

Mr.  Burdett  stated  that  the  object  of  the  bill  is  to 
remedy  what  is  considered  an  error  in  requiring  one 
stockholder  or  set  of  stockholders  to  pay  more  than 
others  for  the  stock  purchased  by  them  from  a  com- 
pany, instead  of  each  receiving  the  full  amount  of  stock 
for  which  he  paid ;  to  remove  false  values  and  the  conse- 
quent misapprehensions  and  embarrassments  thereby 
caused,  and  to  create  a  wider  and  more  favorable  mar- 
ket for  the  stock  of  domestic  gas  and  electric  companies, 
first,  by  putting  them  within  reach  of  a  larger  number 
of  investors,  especially  those  of  small  means,  and  second, 
by  removing  the  handicap  on  their  sale  in  competition 
with  the  securities  of  corporations  organized  outside  of 
Massachusetts. 

Under  the  present  law  increases  of  capital  stock  must 
be  issued  at  such  price  (and  at  not  less  than  the  par 
value  thereof)  as  determined  by  the  directors  and  ap- 
proved by  the  Department  of  Public  Utilities.  The 
result  ha,s  been  the  issue  of  stock  at  an  average 
premium  of  $39.17,  and  in  the  illustrative  case  of  the 
Boston  Edison  company  the  average  price  received  for 
its  stock  has  been  $179.54,  resulting  in  a  premium  of 
nearly  $18,000,000.  In  the  case  of  the  Lynn  Gas  & 
Electric  Company  the  premium  account  is  nearly  as 
large  as  the  par  value  of  the  entire  capital,  the  exact 
proportion  being  91.95  per  cent.  The  diversity  of 
dividend  rates  resulting  from  the  varied  premiums  paid 
into  different  company  treasuries  causes  misapprehen- 
sion of  the  yield  on  the  part  of  the  public,  creating  an 
unfounded  feeling  of  hostility,  Mr.  Burdett  said.  By 
bringing  the  nominal  and  real  capital  of  the  companies 
into  harmony  the  percentage  paid  in  dividends  would  be 
reduced  substantially  in  harmony  with  the  change  in 
the  value  of  the  shares,  the  commission  would  be  as- 
sisted in  rate  regulation  and  the  market  for  securities 
broadened. 

The  bill  was  favorably  reported  by  the  committee  and 
was  in  the  Senate  under  discussion  last  week,  a  vote 
being  expected  this  week. 


Supply  Manufaclurers  Complete  Plans  for 
Annual  Meeting 

PLANS  are  now  virtually  completed  for  the  sixth 
annual  meeting  of  the  Associated  Manufacturers  of 
Electrical  Supplies,  to  be  held  at  the  Hotel  Biltmore. 
New  Yoi-k,  on  March  15.  Because  of  cancellation  of 
orders,  deflation  of  inventories  and  adjustment  of  labor 
conditions,  all  of  which  contribute  to  a  feeling  of 
uncertainty  and  a  spirit  of  economy  and  retrenchment, 
■  it  has  been  decided  to  omit  the  banquet  this  year. 

The  following  nominations  for  governors  will  be  sub- 
mitted to  the  meeting  for  election  to  take  the  place  of 
those  whose  terms  expire  by  limitation :  S.  H.  Blake, 
General  Electric  Company,  Schenectady;  F.  L.  Bishop, 
Hartford  (Conn.)  Faience  Company;  A.  H.  England, 
Electric  Service  Supplies,  Philadelphia;  A.  F.  Mills, 
Crouse-Hinds  Company,  Syracuse,  N.  Y.,  and  Robert 
Kuhn,  American  Electrical  Heater  Company,  Detroit. 
The  following  is  a  schedule  of  section  meetings  to 
be  held  at  the  offices  of  the  association  and  at  the  Hotel 
Biltmore  during  the  week  of  the  annual  meeting: 

Tuesday,  March  15. — Fuse  Section,  9  a.m.,  association 
rooms;  Electrical  Porcelain  Section,  10:30  a.m.,  association 
rooms. 

Wednesday,  March  16. — Pan  Motor  Section,  10  a.m..  Hotel 
Biltmore;  Outlet  Box  Section,  10  a.m.,  Hotel  Biltmore;  In- 
dustrial Lighting  Fixture  Section,  10  a.m..  Hotel  Biltmore; 
Snap  Switch  Section,  10  a.m.,  association  rooms;  Signaling 
Apparatus  Section,  10  a.m.,  association  rooms;  Lamp  Recep- 
tacle and  Socket  Section,  2  p.m.,  association  rooms;  Attach- 
ment Plug  Section,  4  p.m.,  association  rooms;  Line  Material 
Section,  2  p.m.,  association  rooms. 

Thursday.  March  17. — Rigid  Conduit  Section,  10  a.m., 
Hotel  Biltmore;  Non-Metallic  Conduit  Section,  2  p.m..  Hotel 
Biltmore;  Armored  Conductor  Section,  4  p.m..  Hotel  Bilt- 
more; Molded  or  Formed  Insulation,  10  a.m.,  association 
rooms;  Heating  Appliance  Section,  10  a.m.,  association 
rooms;  Knife  Switch  Section,  2  p.m.,  association  rooms. 

Friday,  March  IS. — Panelboard  and  Switchboard  Section, 
10  a.m.,  association  rooms;  Air  Circuit-Breaker  Section, 
2  p.m.,  association  rooms. 

South  Dakota  Hydro-Electric  Plans  Fail 
to  Pass  State  Senate 

ACTION  by  the  State  Senate  last  week  will  prevent 
.  any  hydro-electric  development  by  South  Dakota 
for  the  present.  Bills  for  development  on  the  Missouri 
River  at  Mobridge  and  Mulehead  were  both  overwhelm- 
ingly defeated.  The  Mobridge  site  was  put  forth  by 
the  State  Hydro-Electric  Commission,  which  has  been 
looking  for  a  suitable  site  for  the  past  two  years. 
Development  of  this  site,  it  was  estimated,  would  cost 
something  over  $16,000,000.  Details  were  given  in  the 
Electrical  World  for  June  12,  1920,  page  1390. 


Utah  Power  &  Light  Ofifers  Services 
in  Municipal  Plant  Survey 

A  THOROUGH  investigation  of  the  proposal  to  erect 
a  municipal  electric  lighting  plant  for  the  city  of 
Ogden  is  requested  by  the  Utah  Power  &  Light  Com- 
pany, in  a  letter  submitted  to  the  city  commission  at  its 
regular  weekly  meeting  on  Feb.  14.  Recently  the  Mayor 
of  Ogden  announced  that  a  bond  election  would  be  called 
to  vote  on  the  issuance  of  $500,000  bonds  for  the  con- 
struction of  a  municipal  lighting  plant.  The  company 
offers  its  services  in  making  a  study  of  the  problem. 
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New  York  Industrial  Lighting  Code 
to  Be  Revised 

HEARINGS  on  revision  of  the  industi-ial  lighting 
code  of  New  York  will  be  held  at  different  cities 
in  the  state  within  the  next  two  months.  Under  the 
State  Industrial  Commission,  the  committee  on  artificial 
lighting,  of  which  Thomas  C.  Eipper  is  chairman,  has 
been  working  on  changes  in  the  present  code  adopted 
in  1918. 

The  proposed  changes  as  approved  by  the  com- 
mittee embrace  a  more  explicit  wording  of  Rule  50, 
covering  general  requirements,  methods  of  measure- 
ment, intensity,  shading  of  lamps,  distribution  of  light 
and  emergency  lighting.  Illumination  requirements 
now  specify  the  minimum  intensity  for  roadways,  halls, 
stairways,  storerooms,  warehouses  and  manufacturing 
operations  in  general  and  were  designed  with  the  view 
to  protecting  the  health  of  workmen,  relieving  eye 
strain  and  preventing  accidents.  At  the  same  time 
these  requirements  were  made  as  low  as  possible  in 
order  not  to  require  the  installation  of  expensive  light- 
ing equipment  by  factory  owners. 

Supplementing  the  code  is  a  tentative  table  of  mini- 
mum intensities  for  detailed  industrial  operation  and 
processes  submitted  by  the  commission  for  the  guidance 
of  factory  owners  and  operators.  The  data  in  the  table 
are  based  upon  actual  tests,  and  it  is  the  intention  of 
the  Industrial  Commission  to  make  these  intensity  re- 
quirements mandatory,  together  with  the  adoption  of 
other  revisions  of  the  code. 

The  commission,  in  addition  to  making  tests  and 
gathering  data  for  the  revision  of  the  lighting  code,  has 
done  a  great  deal  of  work  in  correcting  and  improving 
illumination  conditions  in  factories  and  industrial 
plants.  That  this  work  has  been  very  effective  and  ^-ell 
received  by  factory  owners  is  shown  by  the  report  for 
the  fiscal  year  ended  June  30,  1920.  Of  12,29.3  orders 
issued  for  the  correction  of  lighting  conditions,  there 
were  11,492  compliances.  A  number  of  the  801  orders 
remaining  were  canceled  by  the  commission  and  a  few 
are  still  pending. 

Revisions  of  the  code.  Chairman  Eipper  said,  are 
being  made  only  after  practical  experience  has  demon- 
strated their  advisability. 


Company,  New  York  City;  "The  Lubrication  of  Air 
Compressors,"  by  Dr.  A.  D.  Risteen,  director  of  tech- 
nical research  Travelers'  Insurance  Company,  Hartford, 
Conn.;  "Lessons  from  Electrical  Fatalities,"  by  S.  E. 
Whiting,  assistant  chief  engineer  Liberty  Mutual  Insur- 
ance Company,  Boston. 

The  program  for  the  evening  meeting  includes  two 
formal  addresses  to  be  followed  by  general  discussion, 
as  follows:  "A  Broader  Field  for  the  Engineer,"  by 
Prof.  Dexter  S.  Kimball  of  Cornell  University,  and 
"Safety,  the  Fundamental  of  all  Engineering,"  by  L.  A. 
DeBois,  E.  I.  du  Pont  de  Nemours  &  Company,  Wil- 
mington, Del. 

Boston  Edison  Conunercial  and 
Operating  Convention 

THE  first  convention  of  the  commercial  departments 
and  operating  bureau  of  the  Edison  Electric  Illu- 
minating Company  of  Boston  was  held  at  the  Edison 
Service  Building  in  that  city  Feb.  16-17.  About  130 
employee::  attended,  L.  R.  Wallis,  superintendent  of 
the  sales  department,  presiding.  Besides  a  free  discus- 
sion of  recent  convention  and  other  papers  by  other  than 
company  authors,  the  program  included  the  following 
papers  oi-  addresses:  "Sidelights  of  a  District  Sales- 
man," by  N.  C.  Fowler;  "Illuminating  Engineering,"  by 
Julius  Daniels;  "The  Price  of  Electricity,"  by  R.  S. 
Hale;  "Rates,"  by  L.  R.  Wallis:  "Information  Depart- 
ment," by  A.  E.  Josselyn;  "The  Application  and  Pass- 
ing of  an  Order,"  by  E.  B.  Locke;  "Commercial  Engi- 
neering and  Power  Sales,"  by  J.  W.  Wattles;  "Electric 
Cooking,"  by  R.  P.  Loud;  "Store  Service,"  by  E.  M 
Guest;  "Historical  Sketch,"  by  H.  J.  Law;  "House  Wir- 
ing," by  E.  W.  Childs;  "Service  Warrants,"  by  E.  C. 
Kimball;  "The  Work  of  the  District  Salesman,"  by 
W.  P.  Fiske;  "Duties  of  a  District  Manager,"  by  A.  J. 
Ash:  "Customers'  Adjustments,"  by  E.  H.  Gray;  "Elec- 
tric Appliance  Development,"  by  J.  M.  Braff.  L.  L 
Edgar  and  L.  D.  Gibbs  also  spoke. 


Midwinter  Safety  Meeting  Next 
Week  in  Philadelphi: 

AS  MUCH  of  the  available  data  on  the  subjects  of 
.  dust  explosions,  crane  overhoist  limit  stops,  signals 
and  signaling  in  industry  and  the  relation  of  boiler 
accessories  to  safety  as  can  be  gathered  together  will 
be  discussed  at  the  midwinter  meeting  of  the  Engineer- 
ing Section  of  the  National  Safety  Council,  which  is 
to  be  held  in  Philadelphia  Feb.  28.  The  meeting  is  to 
be  held  jointly  with  the  Philadelphia  Section  of  the 
American  Society  of  Mechanical  Engineers  and  the 
Philadelphia  Section  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers. 

The  program  is  as  follows:  "The  Engineering  As- 
pects of  Signaling,"  by  A.  H.  Rudd,  chief  signal  engineer 
Pennsylvania  System,  Philadelphia;  "Crane  Overhoist 
Limit  Stops,"  by  D.  M.  Petty,  electrical  engineer  Beth- 
lehem Steel  Company,  Bethlehem,  Pa.;  "The  Relation  of 
Boiler  Accessories  to  Safety,"  by  Warren  Hilleary, 
superin' endent    of    schedule    rating    Royal    Indemnity 


N.  E.  L.  A.  1921  Convention 
Headquarters 


The  Drake  Hotel,  Chicago,  is  a  new  building  located  on 
the  shorD  of  Lake  Michigan  and  said  by  some  to  be  the 
most  modern  hotel  in  the  United  States  in  every  particular.- 
The  N.  E.  L.  A.  convention,  which  is  scheduled  for  May  31 
to  June  3,  will  be  the  first  to  be  held  in  the  hotel  following  its 
completion. 
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Nearly  8,000  Coiniiion-Stock  Shares  Sold 
to  938  Persons  in  Ten  Days 

DURING  the  first  ten  days  of  its  local  stock-selling 
campaign,  which  started  Jan.  24,  the  Southern 
California  Edison  Company  made  sales  to  938  persons, 
who  purchased  7,880  shares  of  the  company's  common 
stock  at  the  par  value  of  $100  per  share.  The  price  to 
the  public  was  $94  a  share  when  cash  was  paid  and  $95 
on  the  installment  plan. 

The  company  plans  to  sell  $10,000,000  worth  of  this 
stock  during  the  current  year  and  feels  confident  that 
it  will  be  successful  in  this  undertaking.  In  talking  of 
this  plan  to  the  Electrical  World  R.  H.  Ballard,  vice- 
president  and  general  manager,  said: 

"We  have  heretofore  sold  nearly  $9,000,000  of  this 
stock  directly  to  the  public  and  feel  quite  confident  that 
our  1921  sales,  in  view  of  the  8  per  cent  dividend  rate, 
will  amount  to  an  additional  $10,000,000.  So  far  as  our 
own  bank  interests  are  concerned  there  is  no  friction. 
A  buying  syndicate  composed  of  Harris,  Rollins  and  the 
National  City  Company  buy  our  bonds  at  wholesale — 
they  are  just  now  buying  another  $5,000,000 — and  then 
distribute  these  bonds  all  over  the  country  through  their 
own  efforts  and  by  allowing  virtually  all  established 
smaller  bond  firms  to  participate.  For  instance,  there 
will  be  half  a  dozen  or  so  of  such  firms  in  Los  Angeles 
selling  these  bonds  locally.  Instead  of  looking  on  our 
direct  sales  of  the  junior  securities  or  stock  to  consum- 
ers and  the  public  as  being  in  conflict  with  their  own 
efforts,  they,  on  the  contrary,  urge  us  to  pursue  this 
method  as  being  of  great  benefit  to  bond  sales  in  the 
stability  it  gives  the  company  as  a  whole,  both  in  meet- 
ing promptly  all  of  its  financial  requirements  and  in  the 
credit  strength  of  widespread  public  suppoi-t." 


Narragansett  Company  Saves  $362,000 
by  Use  oif  Oil  as  Fnel 

A  MORE  than  ordinarily  interesting  statement  is 
contained  in  the  annual  report  for  1920  of  the 
Narragansett  Electric  Lighting  Company,  Providence, 
R.  I.  This  statement  refers  to  the  economy  effected  by 
the  use  of  oil  fuel  instead  of  coal,  an  experiment  which 
has  now  lasted  more  than  a  year  and  appears  to  have 
amply  justified  itself. 

"On  Dec.  24,  1919,"  President  Edwin  A.  Barrows 
says,  "oil  was  first  used  as  fuel  under  our  boilers,  two 
boilers  being  equipped  to  burn  oil.  Considerable  experi- 
mental work  was  done  in  the  early  part  of  1920  toward 
securing  the  maximum  efficiency  and  minimum  mainte- 
nance cost.  At  the  close  of  the  year,  as  the  result  of 
these  experiments,  the  company  had  in  all  fourteen  of 
the  twenty-four  boilers  then  constituting  our  equipment 
using  oil.  These  fourteen  boilers  are  in  addition 
equipped  with  stokers  so  that  reversion  to  coal  burning 
can  be  made  if  desired.  In  January,  1920,  90  per  cent 
of  our  power  was  generated  by  coal  and  10  per  cent  by 
oiL  In  December  about  35  per  cent  was  coal-generated 
and  65  per  cent  generated  by  oil.  This  use  of  oil  for  fuel 
has  effected  a  vei-y  large  economy  during  the  year,  es- 
pecially in  the  face  of  the  abnormally  high  coal  prices, 
and  in  addition  economies  have  been  effected  by  the  re- 
duction of  labor  and  coal  handling  in  storage.  The 
company's  customers  have  benefited  by  this  large  saving 
of  over  $362,000.  Otherwise  a  considerable  increase  in 
rates  would  have  been  necessary." 


The  operations  of  the  company  during  the  year,  the 
report  says,  have  been  the  largest  in  its  history,  and 
in  spite  of  business  uncertainty  the  outlook  for  1921 
appears  good. 

Higher  Salaries  and  Larger  Force  for 
Patent  Office  Seem  Assured 

NOW  that  several  efforts  by  Senator  Norris  of 
Nebraska  to  obtain  approval  of  the  conference 
report  on  the  Patent  Office  bill  have  failed,  it  is  believed 
at  this  writing  that  he  will  abandon  that  section,  of 
the  hill  authorizing  the  Federal  Trade  Commission  to 
administer  patents  for  government  employees.  The 
Senate  is  willing  to  approve  the  portion  of  the  bill 
which  increases  the  salaries  of  the  technical  men  in 
the  Patent  Office  and  which  allows  expansion  in  the 
size  of  the  present  force.  The  House  has  already 
approved  the  conference  report,  including  the  federal 
employee  patent  plan. 


Financial  Problems,  Publicity  and  Other 
Topics  Discussed  at  Albuquerque 

TRUTHFUL  publicity  as  the  best  means  of  establish- 
ing harmonious  relations  between  public  utilities 
and  the  communities  they  serve  was  urged  by  J.  F. 
Greenawalt,  publicity  manager  of  the  Mountain  States 
Telephone  &  Telegi-aph  Company,  before  the  annual  con- 
vention of  the  New  Mexico  Electrical  Association,  held 
at  Albuquerque  on  Monday  and  Tuesday,  Feb.  14  and 
15.  Prof.  R.  W.  Goddard  of  the  State  College  made  an 
address  on  "Electricity,"  tracing  its  historical  devel- 
opment and  dwelling  on  the  practical  importance  of 
technical  research.  "Electricity  for  the  Bakery,  Hotel 
and  Restaurant"  was  discussed  by  J.  F.  Senior,  who 
pointed  out  the  large  field  afforded  central  stations  by 
the  electric  range,  which  serves  a  business  almost  un- 
affected by  hard  times.  Prof.  Charles  E.  Carey  of  the 
University  of  New  Mexico  presented  a  paper  on  "Light- 
ning and  Lightning  Protection,"  enumerating  eight  fea- 
tures in  the  design  of  lightning  arresters  which  should 
be  included  or  avoided  and  eight  other  factors  which 
have  an  important  part  in  assuring  protection.  A  paper 
on  the  relationship  of  the  jobber  to  the  central  station, 
by  Hollis  R.  Johnson  of  the  Commercial  Electrical  Sup- 
ply Company,  St.  Louis,  presented  the  business-getting 
problem  from  the  jobber's  point  of  view. 

A  letter  was  read  from  William  H.  Onken,  Jr.,  editor 
of  the  Electrical  World,  dealing  with  the  financial  sit- 
uation in  which  electric  light  and  power  companies  find 
themselves  because  inadequate  rates  and  the  federal  tax 
laws  make  it  difficult  for  them  to  find  new  capital. 
Mr.  Onken  defended  the  state  commissions  against 
political  attack  and  urged  the  New  Mexico  Electrical 
Association  to  help  arouse  public  sentiment  in  their 
support.  He  referred  to  the  country-wide  advertising 
campaign  of  good  will  launched  by  the  National  Electric 
Light  Association  and  pointed  out  how  essential  it  is  to 
cultivate  the  understanding  and  friendship  of  consum- 
ers and  the  whole  community. 

Officers  elected  for  the  coming  year  are:  President, 
Arthur  Prager,  manager  Albuquerque  Gas  &  Electric 
Company;  first  vice-president,  D.  E.  Bent,  manager 
Tucumcari  Light  &  Power  Company;  second  vice-presi- 
dent, E.  A.  Bradner,  manager  Las  Vegas  Light  &  Power 
Company;  secretary-treasurer  (re-elected),  Charles  E 
Twogood. 
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Trial  of  Diesel-Electric  Drive  to  Be  Made 
on  Oceangoing  Freight  Ship 

DIESEL  engines  combined  with  the  electric  drive 
method  of  propulsion  are  to  be  installed  in  the 
American  freight  steamer  Fordonian,  owned  by  the 
American  Mediterranean  Steamship  Company.  It  is 
estimated  that  two  engines,  each  having  500  boiler-hp., 
will  provide  sufficient  energy  to  drive  the  ship  loaded 
at  a  speed  of  nine  knots  an  hour. 

The  Fnrdonia)!  was  built  in  1912  by  the  Clyde  Ship- 
building &  Engine  Company  at  Port  Glasgow,  Scotland. 
She  has  a  gross  register  of  2,366  tons  and  is  250  ft.  in 
length.  It  is  said  that  she  will  be  the  first  deep-sea 
freighter  to  be  equipped  with  internal-combustion  en- 
gines supplying  the  power  for  the  electric  drive.  This 
system  was  introduced  on  the  Great  Lakes  several  years 
ago,  but  did  not  work  out  satisfactorily.  However,  ma- 
rine engineers  said  that  it  was  not  given  a  thorough 
trial. 


To  Move  Town  So  as  to  Be  Able  to 
Build  Dam 

rr  NOW  seems  practically  certain  that  in  connection 
with  the  construction  of  the  American  Falls  reser- 
voir on  the  Snake  River  in  Idaho  legislative  authority 
will  be  given  to  purchase,  condemn  and  improve  land 
for  a  new  town  site  to  replace  the  portion  of  the  town 
of  American  Falls  which  will  be  flooded  by  the  new 
reservoir.  The  project  calls  for  a  90-ft.  dam,  which 
would  impound  3,000,000  acre-feet  and  make  available 
for  irrigation  the  entire  water  resources  of  the  Snake 
River. 

In  addition  to  moving  a  large  part  of  the  town  of 
American  Falls  it  will  be  necessary  to  acquire  the 
6,000-hp.  hydro-elect  ric  plant  of  the  Idaho  Power  Com- 
pany located  just  below  the  dam  site.  The  proposed  dam 
would  make  necessary  the  relocation  of  several  miles  of 
the  Oregon  Short  Line  Railroad.  Indian  lands  as  well 
as  private  lands  would  he  flooded.  This  calls  for  time- 
consuming  adjustments.  All  of  these  matters,  however. 
ai-e  to  be  carried  forward  as  rapidly  as  possible.  Thus 
far  arrangements  have  been  concluded  for  the  use  of 
less  than  1,000,000  acre-feet. 


Brooklvn  Edison  Total  Revenue  Up 
$2,465,640  Over  1919 

THE  Brooklyn  Edison  Company's  gross  operating 
revenue  for  the  year  ended  Dec.  81,  1920,  as  shown 
by  its  annual  report,  was  $13,174,874,  an  increase  of 
$2,465,640  over  the  previous  year.  Gross  income,  aftei. 
deduction  of  operating  expenses,  taxes,  reserve  for  re- 
newals and  replacements  and  inclusion  of  non-operating 
income,  was  $3,082,949,  or  $268,062  less  than  during 
1919.  The  net  income,  after  interest  on  funded  and 
unfunded  debt  and  bond  discount,  was  $1,662,616,  a 
decrease  of  $599,946  as  compared  with  the  year  pre- 
vious. 

In  the  report  attention  is  called  to  the  high  cost  of 
material  and  supplies  during  the  year  and  the  conse- 
quent increased  operating  expenses.  The  report  points 
out,  however,  that  toward  the  end  of  1920  the  price  of 
coal  fell,  and  the  company  anticipates  that  it  will  obtain 
contract  coal  for  its  full  requirements  for  1921  at 
reasonable  prices. 


The  new  business  obtained  in  1920  exceeded  that  of 
any  previous  year.  New  power  contracts  were  secured 
for  an  aggregate  of  92,000  hp.  The  number  of  custom- 
ers on  Dec.  31,  1920,  was  161,819,  an  increase  of  36,295 
for  the  year.  Total  kilowatt-hours  sold  during  the  year 
was  298,807,110,  or  43,018,313  more  than  the  year  pre- 
vious. The  maximum  load  increased  from  105,400  kw. 
to  116,500  kw. 

During  the  year  considerable  new  equipment  was 
added.  Two  new  substations  were  built  and  an  existing 
substation  was  remodeled.  Transmission  and  distribu- 
tion systems  were  extended  by  the  construction  of  75 
miles  of  13,200-volt  feeder  cables  for  high-tension  trans- 
mission and  approximately  900  miles  of  feeders  and 
mains,  of  which  385  miles  are  underground. 


Consolidation  of  New  EngJand  Hydro- 
Electric  Companies  Forecast 

HENRY  I.  HARRIMAN,  president  New  England 
Power  Company,  Boston,  appeared  before  the  com- 
mittee on  power  and  light  of  the  Massachusetts  Legis- 
lature Feb.  16  in  support  of  a  bill  to  facilitate  the 
financing  of  hydro-electric  companies,  stating  that  the 
consolidation  of  the  New  England  Power  Company,  the 
Connecticut  River  Power  Company  of  New  Hampshire 
(and  Vermont)  and  the  Rhode  Island  Power  Trans- 
mission Company  is  sought  by  the  controlling  interest 
in  these  organizations.  The  proposed  bill  provides,  first, 
that  a  Massachusetts  electric  utility  owning  a  hydro- 
electric plant  may  issue  bonds  to  an  amount  not  ex- 
ceeding twice  the  amount  of  the  capital  stock,  instead 
of  to  an  amount  not  exceeding  the  capital  stock;  second, 
if  a  refunding  mortgage  is  issued  and  prior-lien  bonds 
are  placed  back  of  it.  the  two  bonds,  one  of  which  is 
collateral  and  the  other  original,  shall  not  count  as 
two:  third,  that  such  a  utility  may  be  permitted,  when 
benefited  by  a  reservoir  in  New  Hampshire  or  Vermont, 
to  own  securities  of  such  a  reservoir  company. 

Mr.  Harriman  stated  that  this  preliminary  steps  toward 
this  consolidation  have  been  taken,  that  an  examination 
of  the  laws  of  about  twenty  leading  states  shows  no  such 
provision  as  the  present  Massachusetts  reauirement 
limiting  bonds  not  to  exceed  the  stock  paid  in,  and  that 
only  the  latitude  already  granted  to  street  railways  and 
railroads  in  the  state  is  desired.  Companies  in  Massa- 
chusetts, the  speaker  said,  are  handicapped  in  the  mar- 
keting of  their  securities  in  competition  with  those  of 
utilities  incorporated  in  other  states.  The  second  pro- 
vision is  designed  to  offer  more  flexible  financing,  under 
commission  supervision,  through  the  omission  of  col- 
lateral bonds  in  counting  the  total  allowed  debt  and 
through  the  adoption  of  interest  rates  responsive  to 
prevailing  market  conditions.  The  New  England  Power 
Company  system  today  represents  an  investment  of 
about  $30,000,000  compared  with  a  mortgage  of  $2,000.- 
000  ten  or  twelve  years  ago,  and  the  rapid  growth  of 
these  and  other  companies  makes  the  use  of  serial  bonds 
and  other  flexible  financing  necessary  to  further  de- 
velopment. 

The  provision  relative  to  storage-reservoir  security 
ownership  is  designed  to  aid  the  financing  and  develop- 
ment of  such  facilities  in  cases  where  these  are  bene- 
ficial to  companies  outside  the  state  within  which  the 
reservoir  companies  are  chartered.  Thus  the  Turners 
Falls  (Mass.)  Power  &  Electric  Company  and  the  New 
England   Power  Company  interests  have  been   respon- 
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.sible  for  the  construction  of  storage  reservoirs  in  the 
upper  Connecticut  River  which  impound  from  six  to 
seven  billion  cubic  feet  of  water,  and,  subject  to  the 
approval  of  the  Massachusetts  Department  of  Public 
Utilities,  it  is  desired  that  such  corporations  may  par- 
ticipate in  the  ownership  of  the  storage-reservoir  com- 
panies, which  are  required  by  state  law  to  be  locally  in- 
corporated. Mr.  Harriman  said  that  in  consolidating  the 
three  companies  named  by  him  it  is  desired  to  apply  the 
rights  already  enjoyed  in  New  Hampshire  and  Vermont 
to  the  combined  company. 


conditions.  Critics  should  appreciate  that  private  capital 
devoted  to  public  service  is  entitled  to  a  fair  return,  and 
that  it  requires  more  courage  and  character  to  render 
just  than  to  render  popular  decisions." 


Connecticut  May  Extend  Scope  of  Her 
Public  Utilities  Commission 

A  BILL  has  been  introduced  into  the  Connecticut 
State  Senate  by  Senator  Alexander  L.  DeLaney  of 
Bridgeport  to  extend  the  scope  of  the  Public  Utilities 
Commission  of  the  state  to  cover  water,  gas  and  e'ectric 
companies  in  addition  to  the  trclley  companies,  which 
now  furnish  the  commission  with  its  main  field  of 
activity.  Hitherto  the  rates  charged  by  the  lighting, 
power  and  water  companies  have  not  been  subject  to 
commission  control  in  Connecticut.  The  proposed  act 
would  bring  the  state  in  line  with  the  majority  of  the 
itates,  in  which  the  commissions  exercise  a  wide  juris- 
diction. 


Public  Service  Commissions  Defended  by 
Wisconsin  Supreme  Court 

THE  Supreme  Court  of  Wisconsin,  in  a  decision  just 
rendered  in  the  case  of  the  Superior  Water,  Light 
&  Power  Company  against  the  city  of  Superior,  dis- 
cusses at  some  length  the  reasons  why  regulation  of 
public  utilities  through  a  state  commission  became  a 
necessity.  "The  public  utility  law  was  enacted  as  a 
remedy  for  a  well-recognized  evil."  the  court  declares. 
"The  relations  existing  between  the  respective  munici- 
palities and  their  public  utilities  were  most  unsatisfac- 
tory. The  impoten^y  cf  the  municipalities  to  deal  with 
them  so  as  to  secure  adequate  and  satisfactory  service 
for  reasonable  charges  was  abundantly  demonstrated. 
The  officers  of  the  municipality  lacked  the  training  in 
the  technique  of  the  public  utility  business  which  was 
essential  either  to  protect  the  interests  of  the  citizens 
or  deal  justly  with  the  public  utility  company. 

"LTnreasonable  demands  made  by  the  city  as  a  result 
of  a  lack  of  information  concerning  the  public  utility 
business  were  as  fruitless  of  just  results  as  meek  sub- 
mission to  the  ultimatums  of  the  utility.  So  it  was 
determined  to  take  frcm  the  municipalities  the  regula- 
tion and  control  of  public  utilities  and  vest  that  power 
with  the  Railroad  Commission,  which  body,  through  its 
staff  of  experts,  could  acquire  the  information  necessary 
to  fix  and  enforce  appropriate  standards  of  service  and 
just  and  reasonable  i-ates  which  should  adequately  com- 
pensate the  utility  for  the  service  rendered. 

"It  is  believed  that  fourteen  years  of  experience  has 
vindicated  the  law  as  a  measure  cf  great  public  benefit, 
although  recently,  when  abnormal  industrial  and  com- 
mercial conditions  have  given  rise  to  a  general  increase 
in  rates  of  service,  mutterings  against  the  law  or  its 
administration  may  be  heard.  But  it  should  not  be  for- 
gotten that  successful  regulation  must  be  fearless  and 
fair,  and  accommodated  to  the  exigencies  of  changing 


Maine  Governor  Urges  State  Development 
of  Storage  and  Water  Powers 

DEVELOPMENT  of  storage  reservoirs  and  of  unde- 
veloped water  powers  incident  thereto  by  the  State 
was  advocated  by  Governor  Baxter  of  Maine  in  his 
recent  inaugural  address  as  successor  to  the  late  Gov- 
ernor Parkhurst,  who  died  shortly  after  being  inducted 
into  office.  Governor  Baxter  has  long  been  greatly 
interested  in  water-power  legislation,  and  as  a  legislator 
he  advocated  the  retention  of  Maine's  water  powers  for 
ths  benefit  of  Maine  peorle,  opposed  federal  interfer- 
ence with  the  control  of  these  water  powers,  urged  the 
appointment  of  a  commission  to  obtain  the  facts  about 
them  for  the  benefit  of  the  public,  and  was  instrumental 
in  attaching  a  restrictive  amendment  to  such  water- 
power  charters  as  came  before  the  last  two  legislatures. 
Speaking  of  the  water-power  legislative  outlook  in  the 
state  Governor  Baxter  said : 

"The  policy  of  non-transmission  of  hydro-electric 
energy  beyond  the  state  is  supported  by  an  overwhelm- 
ing public  sentiment,  and  in  so  far  as  the  State  of 
Maine  is  able  to  do  so  this  policy  has  been  safeguarded 
by  law  and  by  amendment.  The  Maine  Water  Power 
Commission,  in  my  opinion,  in  its  recent  report  has 
justified  its  creation  and  its  continuance,  as  the  only 
available  channel  through  which  the  facts  properly  and 
impartially  may  be  put  before  the  people.  Should  the 
federal  government  attempt  to  assume  control  over 
Maine's  water  powers  under  the  federal  water-power 
act,  or  should  any  water-power  corporation,  in  violation 
of  the  laws  of  this  state  and  in  disregard  of  the  ex- 
pressed will  of  the  people,  undertake  to  transmit  the 
water  powers  of  Maine  beyond  the  confines  of  the  state 
the  Attorney-General  will  be  directed  to  defend  the 
rights  and  sovereignty  of  the  state  and  to  proceed 
against  the  offending  corporation. 

"Maine  should  not  fall  back  into  its  former  state  of 
indifference  to  this  vital  question.  Maine  must  advance. 
Private  development  should  be  encouraged  and  prop- 
erty rights  must  be  respected.  It  r.eed  never  be  feared 
that  the  State  of  Maine  will  take  property  or  rights  from 
lawful  owners  without  returning  to  them  lawful  com- 
pensation therefor.  The  construction  of  storage  reser- 
voirs and  basins  and  the  development  of  the  undeveloped 
water  powers  incident  thereto  by  the  state  should,  in  my 
opinion,  be  begun  under  proper  safeguards  after  present 
restrictions  are  removed.  Maine  needs  the  benefit  of 
its  water  powers,  and  the  need  becomes  more  pressing 
as  years  go  by." 

Business  Men  Want  Stronger  Illinois 
Commission 

ON  A  REFERENDUM  prepared  by  the  directors  of 
the  Illinois  Chamber  of  Commerce,  21,825  members 
out  of  22,862  voted  in  favor  of  the  state  regulation  of 
all  public  utilities,  local  or  otherwise,  by  a  state  com- 
mission which  should  consist  of  men  appointed  because 
of  their  ability  to  give  a  non-political,  unbiased  and 
strictly  businesslike  administration  of  the  commission's 
affairs. 
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Business  linprovement  Here  and  Will 
Grow  Steadily,  A.  W.  Douglas  Says 

REPORTS  of  traveling  salesmen  from  every  section 
.  of  the  country  are  to  the  effect  that  farmers  are 
gradually  marketing  their  crops,  that  bankei's  are  be- 
ginning to  make  loans  and  extend  credit  and  that  a  slow 
and  natural  working  out  of  the  processes  of  liquidation 
now  in  full  operation  will  bring  renewed  prosperity  in 
the  near  future.  Lending  full  credence  to  these  reports. 
Archer  Wall  Douglas,  chairman  of  the  committee  of 
statistics  and  standards  of  the  Chamber  of  Commerce  of 
the  United  States,  in  his  monthly  review  of  business 
issued  this  week,  asserts  that  the  general  thought 
inclines  to  early  .spring,  March  or  April,  as  the  date 
when  distinctly  definite  improvement  will  set  in,  though 
in  many  parts  of  the  cotton  belt  the  belief  is  that  June 
is  early  enough  to  expect  a  decided  change.  Scarcely 
any  believe  that  present  conditions  will  prevail  through- 
out the  year. 

"All  are  agreed,"  Mr.  Douglas  adds,  "that  the  only 
way  to  hasten  matters  is  by  the  general  exercise  of  the 
homely  virtues  of  hard  work  and  economy.  A  recent 
expression  of  opinion  by  a  number  of  representative 
business  men  throughout  the  country  brought  out  the 
significant  fact  that  they  were  not  so  much  concerned 
about  the  problems  of  labor,  material,  prices,  transpor- 
tation and  collection,  on  the  whole,  as  thev  were  with 
the  question  of  sales.  In  other  words,  when  demand 
.starts  up,  the  whole  tangled  economic  skein  will  begin 
to  unwind.  While  non-employment  is  still  large,  there 
is  more  work  and  less  idleness  on  the  whole  in  industrial 
sections.  The  lessened  production  in  manufacturing  has 
naturally  resulted  in  decreased  output  of  coal.  In  the 
oil  fields  also  there  are  falling  prices  accompanied  by 
cutting  down  the  output.  Although  building  is  prac- 
tically at  a  standstill  throughout  the  country,  there 
exists  the  general  expectation  in  nearly  all  sections  of 
a  revival  in  the  early  spring,  provided  lower  costs, 
steady  work  and  greater  ease  of  money  obtain." 


similar  to  the  units  in  the  plant  valued  must  apply.  <The 
shrinkage' in  the  purchasing  power  of  money  is  a  world- 
wide economic  phenomenon  due  to  fundamental  social 
and  economic  factors,  the  commission  insists,  and  all 
classes  of  society  must  be  satisfied  with  decreased  pur- 
chasing power  until  these  factors  are  eliminated.  To 
revise  values  in  terms  of  the  purchasing  power  of  the 
dollar,  whether  such  revision  be  up  or  down,  is  funda- 
mentally unsound  and  might  in  the  future  involve  utili- 
ties in  bankruptcy.  "The  surest  and  most  equitable 
method  of  insuring  stability  of  values,"  in  the  commis- 
sion's opinion,  "is  to  consider  prudent  investment  as 
the  primary  factor  of  value,  thus  insuring  the  utility 
against  the  evil  effects  of  recurrent  fits  of  economic 
fortune." 

Well-Known  Men  to  Address  Oklahoma 
Utilities  Association 

THE  third  annual  convention  of  the  Oklahoma  Util- 
ities Association  will  be  held  at  the  Huckins  Hotel, 
in  Oklahoma  City,  on  March  8,  9  and  10.  The  associa- 
tion is  made  up  of  electric  light  and  railway,  gas 
and  telephone  companies,  manufacturers  and  suppliers. 
Among  those  who  are  announced  to  address  the  conven- 
tion are  H.  J.  Gordon,  publisher  of  the  Public  Service 
Magazine,  Chicago,  111.;  H.  P.  Wright,  president  H.  P. 
Wright  Investment  Company,  Kansas  City,  Mo.;  Paul 
P.  Haynes,  member  Indiana  Public  Service  Commission, 
and  C.  C.  Deering,  secretary  United  States  Independent 
Telephone  Association,  Des  Moines,  Iowa. 


Present-Reproduction-Cost  Valuation 
Theory  Criticised 

IN  GRANTING  increased  electric  and  heating  rates 
to  the  Laporte  Gas  &  Electric  Company  the  Public 
Service  Commission  of  Indiana  recently  dwelt  upon  what 
it  holds  to  be  economic  unsoundess  and  legal  anomalies 
in  current  theories  of  valuation,  its  viewpoint  being 
somewhat  at  odds  with  the  prevailing  tendency  of  court 
decisions.  It  attacks  the  contention  that  present  repro- 
ducion  cost  is  the  controlling  factor,  which,  it  says, 
tends  to  subject  the  utilities  to  "hazardous  speculation, 
extreme  financial  uncertainty  and  obvious  inequities." 
The  contention,  the  commission  holds,  is  in  direct  con- 
flict with  the  contention  supposed  to  support  it,  that 
utility  property  should  be  treated  exactly  like  other  pri- 
vate property,  because  the  value  of  private  property  is 
its  market  value,  and  that  is  not  at  all  determined  by 
its  cost  of  reproduction. 

To  apply  the  "market  value"  rule  to  public  utility  val- 
uation would  be  a  reductio  ad  ahsurdum,  for  market 
value  depends  chiefly  on  earnings,  and  earnings  depend 
on  rates,  and  rates  depend  on  value.  Nor  does  it  logi- 
cally follow  that  because  the  inventory  u.sed  in  valua- 
tion proceedings  must  be  today's,  therefore  unit  costs 
representing  present  costs  of  other  units  of  property 


Georgia  School  of  Technology  Plans  to 
Aid  State's  Industrial  Development 

AMONG  other  objects  to  be  served  by  the  fund  of 
.  $5,000,000  which  the  Georgia  School  of  Technology 
at  Atlanta  will  launch  a  campaign  to  raise  in  April  is 
the  establishment  of  an  industrial  development  depart- 
ment. This  department,  having  in  view  the  enormous 
natural  resources  of  the  state  that  still  await  use, 
plans  to  catalog  and  classify  them,  to  bring  them  to  the 
attention  of  capitalists  and  investors,  to  co-operate  with 

civic  bodies  and  pub- 
lic utilities,  to  con-- 
duct  a  general  indus- 
trial service  bureau, 
to  compile  for  prac- 
tical reference  data 
pertaining  to  indus- 
try, to  act  as  an 
industrial  clearing 
house  for  the  state. 


Old  Station 
Gives  Way  to 
Water  Power 

As  HYDRO-ELEC- 
TRIC energy  en- 
ters by  steel  -  tower 
lines  this  old  central 
station  at  Torrington, 
Conn.,  goes  into  aux- 
iliary service.  A  com- 
pact local  substation 
now  serves  this  nor- 
mally busy  manufac- 
turing community. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen 
ings  throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Biggest  Hydro-Electric  Plant  in 
Europe  Projected.: — The  Diet  of  Mo- 
ravia, a  province  of  the  former  Austro- 
Hungarian  Empire  now  constituting 
part  of  Czechoslovakia,  has  just  ap- 
proved a  project  for  the  construction 
of  an  immense  hydro-electric  power 
plant  on  the  Thaya  River.  The  works 
to  be  erected  will,  it  is  said,  have  a 
generating-  capacity  of  80,000,000  kw.- 
hr.  If  carried  out  on  this  scale,  the 
plant  will  be  the  largest  of  its  kind 
on  the  European  Continent.  Leading 
Swiss  banking  institutions  are  reported 
to  be  interested  in  this  project.  The 
Swiss  press,  however,  is  strongly  op- 
posed to  any  such  financial  co-oper- 
tion,  basing  its  opposition  on  the  fact 
that  Swiss  electrical  enterprises  have 
themselves  to  seek  foreign  money. 

"Halting  American  Development." — 
Under  this  title  Dr.  William  McClellan, 
former  dean  of  the  Wharton  School  of 
Finance  and  Commerce  of  the  Univer- 
sity of  Pennsylvania  and  until  recently 
vice-president  of  the  Cleveland  Electric 
Illuminating  Company,  has  contributed 
an  article  to  the  February  number  of 
the  North  A^nericcni  Review.  Dr.  Mc- 
Clellan lays  stress  on  the  intimate 
connection  that  exists  between  the 
prosperity  of  public  utilities  and  the 
general  industrial  progress  of  the  coun- 
try and  points  out  that  widespread  de- 
velopment of  the  nation's  resources  is 
impossible  when  the  agencies  that  fur- 
nish power  and  transportation  are  so 
restricted  in  their  earnings  that  they 
cannot  command  the  vast  amounts  of 
new  capital  necessary  to  their  adequate 
expansion. 

London's  Supply  of  Electricity. — 
London  continues  to  wrestle  with  the 
complex  question  of  reorganizing  its 
supply  of  electrical  energy.  The  Elec- 
trician  reports  a  partial  solution,  apply- 
ing to  the  northeast  district  of  the 
city,  as  worked  out  by  E.  M.  Lacey  and 
other  electrical  engineers.  The  dis- 
trict concerned  has  a  population  of 
nearly  2  000,000  and  its  present  annual 
consumption  of  energy  is  165,000,000 
kw.-hr.  In  another  year  there  will  be 
an  installed  capacity  of  92,000  kw.  of 
efficient  plant  available,  but,  as  this 
will  soon  be  quite  inadequate,  the  en- 
gineers recommend  that  a  large  station 
be  erected  with  a  capacity  of  at  least 
64,000  kw.  at  the  outset.  It  is  to  con- 
tain five  units  of  20,000  kw.  each  and 
be  designed  for  an  ultimate  capacity 
of  400,000  kw.  The  total  cost  of  the 
station  is  put  at  £2,500,000.  The  cost 
of  the  transmission  system  for  a  max- 
imum demand  of  72,000  kw.  would  be 
£1,100,000. 


Electrification  of  Melbourne  Rail- 
ways.— Nearly  half  of  the  suburban 
railway  lines  running  out  of  the  city 
of  Melbourne,  Australia,  have  been  elec- 
trified, and  it  is  expected  that  the  rest 
of  them  will  be  so  by  the  middle  of 
1923,  the  conversion,  which  was  author- 
ized in  1912,  having  been  greatly  re- 
tarded by  the  war.  The  London  En- 
gineer says  that  advantage  is  being 
taken  wherever  possible  of  the  develop- 
ments in  electrical  engineering  since 
the  war.  For  instance,  the  last  two 
14,500-kw.  generators  for  one  of  the 
power  houses  will  not  differ  outwardly 
from  the  generators  already  installed, 
but  they  will  be  capable  of  producing 
about  20  per  cent  more  power  with 
less  fuel.  Among  other  improvements 
will  be  automatically  operated  convert- 
ing and  switching  plants  at  five  sub- 
stations and  a  new  type  of  20,000-volt 
switch  gear  occupying  much  less  space 
than  the  old  type. 

Hartford's  New  Power  Station. — The 
new  station  of  the  ever-enterprising 
Hartford  Electric  Light  Company  on 
the  Connecticut  River  below  the  Dutch 
Point  station  is  under  way,  and  the  en- 
gineers, Stone  &  Webster,  expect  that 
the  first  unit  will  be  in  operation  in 
July  next.  This  unit  will  be  one  of  an 
eventual  installation  of  five  20,000-kw. 
turbines,  which  can  be  doubled  if  the 
growth  of  business  demands  it.  The 
building  first  constructed  will  afford 
room  for  three  of  these  turbines  with 
their  auxiliary  equipment.  On  account 
of  the  heavy  floods  to  which  the  Con- 
necticut River  is  subject,  which  cause 
a  maximum  difference  in  water  level 
of  30  ft.,  it  has  been  found  necessary 
to  place  the  condenser  floor  20  ft.  below 
high  water  and  to  make  that  portion 
of  the  turbine  room  below  high  water 
a  watertight  concrete  box.  The  coal 
bunker  extending  across  the  boiler  room 
will  have  a  capacity  of  2,000  tons. 

The  Demonstration  Tidal-Power  Plant 

at  East  Saugus,  Mass. — The  first  plant 
of  the  Universal  Tide  Power  Company 
is  now  under  way  at  East  Saugus, 
Mass.,  according  to  a  report  made  by 
a  committee  of  the  Providence  (R.  I.) 
Engineering  Society  and  based  on  the 
statements  of  the  inventor  of  the  ma- 
chinery, J.  A.  Knowlton,  and  the 
engineer  in  charge  of  the  earthworks 
and  dam.  This  plant  is  for  demonstra- 
tion purposes  only  and  is  not  intended 
to  pay  returns  on  the  capital  invested. 
The  theory  of  its  operation  as  explained 
by  those  behind  the  plan  is,  briefly, 
that  the  water  which  will  be  impounded 
in  the  river  by  the  rising  of  the  tide 
will  on  its  recession  run  through  a 
"hydraulic  air  motor,"  consisting  of 
small  reservoirs  and  floats,  by  means 
of  which  the  water  power  will  first  be 
converted  into  air  power.  The  energy 
in  this  compressed  air  is  then  to  be 
converted  into  electrical  power  by 
means  of  an  "air  engine"  and  an  elec- 
tric generator.  Mr.  Knowlton  esti- 
mates that  5.8  ft.  of  the  entire  tide 
range  of  9.4  ft.  will  be  used  and  that 
the  plant  will  develop  37  hp.  an  hour 
continuously  twenty-four  hours  a  day. 
The  cost  of  the  plant  is  put  at  $200,000. 


Associations  and 
Societies 

A  complete  Eirectory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Joint     Meeting     of     A.  I.  E.  E.     and 

A.  S.  M.  E.  in  New  York.— The  fourth  of 
the  joint  sessions  of  the  New  York  Sec- 
tion, A.  I.  E.  E.,  and  the  Metropolitan 
Section,  A.  S.  M.  E.,  is  announced  for 
March  25,  when  the  topic  will  be  in- 
dustrial relations.  Prof.  Walter  Rauten- 
strauch  will  be  in  charge. 

Providence  Engineering  Society. — At 
last  week's  meeting  John  M.  McMillin 
of  Henry  L.  Doherty  &  Company  gave 
an  illustrated  talk  under  the  auspices 
of  the  Municipal  Section  of  this  society 
on  "Relationship  of  Public  Utilities  to 
the  Public."  The  Power  Section  is  to 
meet  on  Tuesday,  March  1,  when  Henry 
Kreisinger  of  the  Combustion  Engineer- 
ing Corporation  will  speak  on  "Fuel 
and  Its  Combustion  Under  Power-Plant 
Boilers."  On  March  15  the  society  will 
hold  a  joint  session  vidth  the  A.  I.  E.  E., 
and  C.  C.  Whittaker  of  the  Westing- 
house  company  will  discuss  the  electrifi- 
cation of  steam  railroads. 

Empire  State  Gas  and  Electric  As- 
sociation.— The  electric  production  and 
distribution  sections  of  this  associa- 
tion met  at  Rochester,  N.  Y.,  on  Feb. 
10  and  Feb.  11  respectively.  Before  the 
first-named  section  F.  A.  Dj-esser  of 
the  Cortland  County  Traction  Company 
read  a  paper  on  "The  Problems  of  the 
Small  Plants,"  and  O.  W.  Bodler,  elec- 
trical engineer  with  the  Eastman  Kodak 
Company,  spoke  on  "The  Importance 
of  Close  Voltage  Regulation  in  Indus- 
trial Plants."  Before  the  distribution 
men,  John  P.  Hogan  talked  on  the  hydro- 
electric situation  in  New  York  State 
E.  P.  Peck  of  the  Utica  Gas  &  Electric 
Company  read  a  paper  on  "Testing  of 
High-Tension  Insulators  Before  and 
After  Installation,"  and  Francis  A. 
Westbrook  of  the  Habirshaw  Electric 
Cable  Company  discussed  aerial  power 
cables  and  grounding  transformers. 


Coming  Meetings  of  Electrical  and 
Other  Technical   Societies 

Engineering-  Section,  National  Safety  Coun- 
cil— Philadelphia,  Feb.  28. 

Providence  Engineering  Society — Provi- 
dence. March   1. 

Association  ot  Iron  and  Steel  Electrical 
Engineers — Philadelphia  Section,  March 
5  :  Cleveland  Section,  March  14  :  Birm- 
ingham Section.  March  19  ;  Chicago 
Section.  March  22. 

Oklahoma  Utilities  Association — Oklahoma, 
March   8-10. 

American  Institute  of  Electrical  Engineers 
— New  York  Section,  March  11  ; 
Providence  Section,  March  15  :  Sche- 
nectady Section,  March  18. 

Associated  Manufacturers  of  Electrical  Sui>- 
plies — New  York,  March  1.5. 

Wisconsin  Electrical  Association — Milwau- 
kee, March  23  and  24,  (For  program 
see  issue  of  Feb.   19,  page  448.) 

A.  I.  E.  E.  (New  York  Section)  and  A.  S. 
M.  E.  (Metropolitan  Section? — NeT^ 
York,  March  2d. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Powers  of  Oklahoma  Commission 
Upheld. — That  the  Corporation  Com- 
mission has  a  right  to  control  and 
supervise  rates  and  contracts  entered 
into  between  two  utilities  or  public 
service  corporations  where  such  rates 
are  "unconscionable,  oppressive  and 
impair  obligation  of  the  public  service 
corporations  in  their  discharge  of  their 
duty  to  the  public"  was  the  holding  of 
the  Supreme  Court  of  Oklahoma  in 
denying  the  application  of  the  Okla- 
homa Gas  &  Electric  Company  for  a 
writ  to  prohibit  the  Oklahoma  Natural 
Gas  Company  from  establishing  a  city 
rate  to  replace  the  present  contract 
with  the  Oklahoma  Gas  &  Electric 
Company,  which  provides  that  the 
latter  shall  pay  two-thirds  of  its  gross 
receipts  to  the  Oklahoma  Natural  Gas 
Company  for  the  gas  received  from  it. 

Right  of  Condemnation  Sustained. — 
An  electric  power  company,  according 
to  the  findings  of  the  Supreme  Court 
of  Tennessee  in  Barger  vs.  Knox 
County  Transmission  Company,  did 
not  lose  its  right  of  condemning  land 
for  public  use  because  it  did  not 
supply  non  -  remunerative  customers 
along  a  certain  line,  nor  because  of  a 
contention  that  its  right-of-way  was 
improperly  located,  nor  because  it  did 
not  generate  its  own  electricity  but 
acquired  it  from  another  company,  nor 
occause  it  was  affiliated  with  or  pro- 
moted by  other  companies,  nor  because 
it  was  accused  of  violating  tRe  anti- 
tnist  laws;  nor  were  the  state  laws 
under  which  it  was  sought  to  exercise 
the  right  of  eminent  domain  in  viola- 
tion of  the  state  constitution  because 
they  did  not  restrict  to  a  public  use 
alone  the  property  authorized  to  be 
condemned.     (225  S.  W.  1046.)* 

United  States  Court  Sustains  Power 
of  Kansas  Commission  to  Change  Con- 
tract Rates. — An  action  of  the  Wichita 
Railroad  &  Light  Company  against  the 
Public  Utilities  Commission  of  Kansas 
to  restrain  it  from  putting  into  effect 
an  order  granting  increased  rates  to  the 
Kansas  Gas  &  Electric  Company  was 
decided  in  favor  of  the  plaintiff  by  the 
United  States  District  Court,  and  the 
commission  carried  the  case  to  the 
federal  Circuit  Court  of  Appeals.  That 
body  reversed  the  decree  of  the  District 
Court,  holding  that  the  commission  had 
full  power  to  issue  the  order,  that  the 
commission  could  permit  a  utility  to 
charge  rates  in  excess  of  those  fixed 
by    contract    with    consumers    without 


•The  left-hand  numbers  refer  to  the  vol- 
ume and  the  right-hand  numbers  to  the 
page  of  the  National  Rt  porter  System. 


impairing  the  obligations  of  such  con- 
tracts, that  the  commission  could 
authorize  increases  in  the  rate  of  utili- 
ties through  specified  surcharges,  and 
that  the  order  of  the  commission  should 
be  sustained.    (268  Fed.  37.) 

Powers  of  Courts  and  Commissions 
Over  Rates.^ — An  appeal  was  taken  to 
the  New  York  Supreme  Court,  Appel- 
late Division,  from  the  decision  of  the 
Special  Term  which  granted  an  injunc- 
tion to  consumers  of  the  Brooklyn 
Borough  Gas  Company  in  restraint  of 
an  increased  rate  permitted  by  the 
Public  Service  Commission,  First  Dis- 
trict. (See  Electrical  World,  Jan. 
22,  page  228.)  The  Appellate  Division 
has  affirmed  the  order  of  injunction, 
which,  the  statutory  rate  having-  been 
declared  unconstitutional,  left  no  way 
for  the  company  to  arrive  at  an  equi- 
table rate  save  by  judicial  action.  A 
dissenting  opinion  was  filed  in  the 
Appellate  Division  by  two  judges,  who 
upheld  the  commission's  powers  and 
asserted:  "Prescribing  a  general  rate 
for  service  is  a  legislative  and  not  a 
judicial  act.  It  may  be  exercised  by 
the  Legislature  directly  or  by  an  ad- 
ministrative body  to  which  the  power 
is  delegated.  In  the  absence  of  such 
regulation  the  power  to  fix  the  charges 
is  vested  in  the  corporation  itself,  and, 
although  a  question  may  arise  as  to  the 
reasonableness  of  the  charge,  depend- 
ing upon  the  service  rendered,  as  be- 
tween an  individual  and  the  corpora- 
tion, such  question  never  concerns  the 
power  of  the  corporation  to  establish 
a  system  of  rates.  In  the  absence  of 
such  legislative  regulation  the  courts 
have  no  power  to  determine  the  ques- 
tion." 

Preferential  Contracts  Properly  An- 
nulled by  Commission.' — A  suit  brought 
in  the  California  Supreme  Court  by 
Hartland  Law  against  the  Railroad 
Commission  because  he  was  forced  by 
that  body  to  pay  to  the  Great  Western 
Power  Company  rates  fixed  by  the  com- 
mission in  spite  of  the  fact  that  he  had 
a  twenty-year  contract  at  lower  rates 
has  been  decided  in  favor  of  the  com- 
mission. The  commission's  view,  to 
which  is  due  a  dispute  of  long  standing, 
is  that  wherever  there  are  favored  con- 
sumers enjoying  special  rates  under 
the  terms  of  contracts  like  the  one  in 
question — where  the  utility  company, 
in  consideration  of  the  use  of  certain 
machinery  and  appliances  in  the  com- 
plainant's building,  agreed  to  furnish 
steam  heat  for  a  period  of  twenty  years 
at  a  low  rate — there  necessarily  results 
an  outright  discrimination  in  favor  of 
such  consumers  and  an  additional  bur- 
den upon  all  others.  The  court  declares 
that  "It  is  not  essential  that  a  rate  be 
greater  or  less  in  amount  in  order  to 
be  discriminatory;  a  difference  in  char- 
acter of  payment,  such  as  the  granting 
of  privileges  or  concessions,  may  in 
itself  give  just  such  advantages  as  the 
act  is  designed  to  prevent."  The  hold- 
ers of  such  special  contracts  may,  the 
court  indicates,  seek  restitution  from 
the  power  company  of  any  property 
rights  given  up  in  return. 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Efficiency  Insisted  On. — The  Indiana 
Public  Service  Commission  has  refused 
an  application  for  increased  rates  made 
by  the  Rising  Sun  Water  &  Light 
Company  because  the  utility  failed  to 
comply  with  orders  of  the  commission 
with  reference  to  improved  service. 

Small  Plant  Authorized  to  Discon- 
tinue Service. —  The  Illinois  Public 
Utilities  Commission  has  authorized 
discontinuance  of  service  by  the  local 
utility  in  the  village  of  Essex,  where 
forty  consumers  and  the  municipality 
were  formerly  served,  it  being  shown 
that  the  service,  which  had  been  fur- 
nished at  pre-war  rates,  had  already 
been  discontinued  on  the  expiration  of 
a  contract  with  the  village,  and  no 
one  making  formal  objection  to  the 
commission's  approval  of  this  discon- 
tinuance. 

•Jurisdiction  of  Arkansas  Commission. 
— In  granting  an  increase  in  electric 
rates  to  the  Commonwealth  Public 
Service  Company  of  Fort  Smith  the 
Arkansas  Corporation  Commission  an- 
nounced its  jurisdiction  over  the  rates 
to  be  charged  for  electric  service  even 
where  the  property  is  in  the  hands  of 
a  receiver  and  pointed  out  that  the  reg- 
ulation of  rates  by  a  commission, 
although  these  may  be  already  fixed  by 
a  franchise  with  a  municipality,  does 
not  cause  an  unconstitutional  impair- 
ment of  contract  obligations. 

Powers  of  Maine  Commission. — The 
Maine  Public  Utilites  Commission  has, 
it  asserts,  no  jurisdiction  to  refuse  to 
approve  a  contract  providing  for  the 
rendering  of  electric  service  to  an 
applicant  within  certain  territory  where 
the  contract  is  fair  to  both  parties  and 
no  other  company  is  authorized  to  do 
business  in  the  territory  in  question, 
nor  has  it  any  authority  to  require  o^- 
even  advise  one  utility  to  purchase  the 
property  of  another.  The  statutes  of 
the  state  relating  to  monopoly  are  not 
enforceable  through  the  commission, 
but  only  through  the  courts. 

Good  and  Poor  Territory. — The  Pub- 
lic Service  Commission  of  Washington 
holds  that  in  fixing  electric  rates  for 
a  utility  composed  of  an  aggregate  of 
widely  separated  power  plants  the  econ- 
omies of  large  production  under  com- 
mon management  and  operation  con- 
stitute a  consideration  of  great  weight. 
In  determining  the  rate  base  for  one 
community  served  by  the  Pacific  Power 
&  Light  Company,  which  owns  plants 
in  both  good  and  poor  territory,  the 
commission  made  an  apportionment  up- 
on the  basis  of  the  demani  in  the  dif 
feront  communities  served. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Edward  M.  Graham,  vice-president 
Liiul  general  manager  of  the  Bangor 
(Me.)  Railway  &  Electric  Company, 
was  elected  president  on  Feb.  9.  When 
Mr.     Graham     in     191.")    succeeded     his 


father,  the  late  John  R.  Graham,  as 
the  active  operating-  head  of  the  Ban- 
gor Railway  &  Electric  Company,  the 
Bangor  Power  Company,  the  Orono 
Water  Company  and  the  Bar  Hai'bor 
&  Union  River  Power  Company,  he 
was  one  of  the  youngest  general  man- 
agers to  have  charge  of  so  extensive 
a  property.  The  younger  Mr.  Graham 
gained  his  pi-actieal  knowledge  of  rail- 
way and  central-station  management 
through  an  experience  of  several  years 
under  his  father.  He  began  his  career 
with  the  Eastern  Massachusetts  Street 
Railway,  at  that  time  the  Bay  State 
Street  Railway,  which  he  served  in 
various  capacities.  At  the  age  of 
twenty-two  years  he  was  made  super- 
intendent of  the  Portland  &  Brunswick 
Street  Railway  and  still  later  became 
assistant  to  the  general  manager  of 
both  the  Lewiston,  Augusta  &  Water- 
ville  Railway  and  the  Cumberland 
County  Power  &  Light  Company,  these 
being  among  the  large  public  service 
corporations  in  Maine.  Mr.  Graham 
went  to  Bangor  in  1913  as  assistant 
to  his  father.  He  has  been  with  the 
company  there  ever  since.  The  com- 
panies of  which  he  is  now  president 
and  general  manager'  operate  electric 
railway  lines  in  nine  municipalities, 
in  addition  to  providing  sixteen  cities 
and  towns  with  light  and  power 
service. 

John  T.  Kester  has  been  appointed 
local  superintendent  of  the  Wabash 
Valley  Electric  Company,  Sullivan,  Ind., 


succeeding  C.  G.  Hanna,  who  has  ac- 
cepted a  position  with  the  company  at 
Clinton,  Ind.  Mr.  Kester  was  formerly 
manager  of  the  Noblesville  (Ind.)  Light, 
Heat  &  Power  Company. 

Dr.  William  McClellan,  who  was 
elected  vice-president  of  the  Cleveland 
Electric  Illuminating  Company  nearly 
two  years  ago,  has  resigned  that  posi- 
tion to  devote  his  time  to  his  consulting- 
practice.  Dr.  McClellan  plans  to  take 
an  extended  vacation  before  entering 
upon  active  duties. 

Jacob  Hekma,  secretary  and  treas- 
uier  of  the  Commonwealth  Power,  Rail- 
way &  Light  Company,  Jackson,  Mich., 
has  been  appointed  vice-president  ot 
the  company.  G.  H.  Bourne,  assistant 
secretary  and  assistant  treasurer  of  the 
company,  succeeds  him  as  secretary, 
and  George  Sprague,  Jr.,  has  been 
appointed  treasurer. 

J.  B.  Crane,  formerly  with  the  Bing- 
hamton  (N.  Y.)  Light,  Heat  &  Power 
Company  as  construction  superintend- 
ent, has  become  associated  with  the 
George  T.  Ladd  Company  at  Pittsburgh. 
Mr.  Crane  in  the  past  has  been  engaged 
in  utility  work  with  the  Electric  Bond 
&  Share  Company  and  the  Great 
Northern  Power  Company  of  Duluth. 
He  is  widely  known  through  the  East 
and  Middle  West  as  a  utility  operator. 

Major-General  George  0.  Squier, 
Chief  Signal  Officer,  U.  S.  A.,  has  been 


Paul  F.  Williams,  who  has  been  se- 
lected to  succeed  H.  B.  Gear  as  engineer 
of  distribution  of  the  Commonwealth 
Edison  Company,  has  been  associated 
with  its  engineering  work  for  twenty- 
three  years.  Mr.  Williams  was  grad- 
uated from  Purdue  University  in  1897 
and  upon  leaving  college  received 
charge  of  the  electrical  construction 
work  for  a  Wisconsin  consulting  en- 
gineer, part  of  this  work  being  done  in 
a  branch  office  in  Chicago.  In  1898  he 
joined  the  staff  of  the  Chicago  Edison 
Company,  the  forerunner  of  the  Com- 
monwealth Edison  Company,  with 
which  he  has  been  connected  ever  since. 
His    first    position    with    the    company 


nominated  by  the  President  for  re- 
appointment. General  Squier  entered 
military  service  after  his  graduation 
from  West  Point  in  1883  and  has  ad- 
vanced by  numerous  promotions  to  his 
present  post  on  account  of  his  ability 
as  an  electrical  engineer  and  officer. 


was  in  charge  of  interior-wiring  inspec- 
tion and  distribution  engineering  in 
what  is  now  the  southern  district  of  the 
Commonwealth  Edison  Company.  He 
was  brought  into  the  general  office  of 
the  company  in  1900  as  assistant  to 
the  general  inspector.  Upon  reorgan- 
ization and  enlargement  of  the  depart- 
ment in  1911  he  was  made  assistant  to 
engineer  of  distribution.  Mr.  Williams 
has  taken  out  a  number  of  patents  on 
distribution  apparatus.  Based  upon 
these  patents,  he  created  the  G.  &  W. 
Electric  Specialty  Company,  which  he 
has  successfully  directed  as  president 
since  its  incorporation.  Through  this 
company's  advertising  and  otherwise  he 
was  active  last  year  in  starting  the 
"good-will"  campaign  as  an  aid  to  pub- 
lic utilities  and  electric  manufacturers. 

O.  D.  Mudgett,  who  for  a  number  of 
years  has  been  superintendent  of  the 
light  and  power  division  of  the  Andros- 
coggin Electric  Company,  has  received 
the  same  title  and  responsibilities  under 
the  new  administration  of  the  system 
at  Lewiston,  Me.,  from  the  Central 
Maine  Power  Company,  George  S.  Will- 
iams of  the  latter  company  having  suc- 
ceeded F.  D.  Gordon  as  manager.  Mr. 
Gordon  is  now  general  manager  of  the 
Cumberland  County  Power  &  Light 
Company,  Portland,  Me.  Mr.  Mudgett 
was  assistant  superintendent  of  the 
Lewiston  &  Auburn  Electric  Light  Com- 
pany from  1910  to  1914,  when  the 
Androscoggin  company  was  formed,  at 
which  time  Mr.  Gordon  became  general 
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manager,  Mr.  Mudgett  being  appointed 
superintendent.  Mr.  Mudgett  is  a 
native  of  Gilmanton,  N.  H.,  and  was 
graduated  in  electrical  engineering 
from  the  New  Hampsliire  State  College. 
His  early  experience  in  electrical  work 
was  obtained  at  the  Westinghouse  fae- 
'vory  in  East  Pittsburgh,  Pa.,  and  he 
was  later  attached  to  the  Boston  office 
of  that  company.  He  resigned  to  enter 
central-station  work  at  Belfast,  Me.,  in 
the  organization  of  the  Belfast  Gas  & 
Electric  Company,  now  a  part  of 
the  Central  Maine  Power  Company's 
system. 

G.  E.  Kimball,  who  has  succeeded  R. 
L.  Eltringham  as  electrical  engineer  of 
the  California  Industrial  Accident  Com- 
mission, started  his  electrical  experi- 
ence in  1899  with  the  Queens  Borough 
Electric  Light  &  Power  Company  at 
Far  Rockaway,  Long  Island,  and  in  the 
shops    cf    the    Brooklyn    Rapid    Transit 


Company,  Brooklyn,  N.  Y.  In  1900  ha 
was  employed  by  the  New  Bedford 
and  Fall  River  (Mass.)  automatic  tele- 
phone companies  on  line  construction, 
telephone  maintenance,  telephone  instal- 
lation and  as  automatic  exchange 
attendant.  The  exchanges  in  these  two 
cities  were  the  first  automatic  telephone 
exchanges  of  importance  installed  in 
this  country.  Entering  the  service  of 
the  Automatic  Electric  Company  of 
Chicago  in  1901,  he  was  employed  in 
the  factory  and  the  installation,  engi- 
neering and  experimental  departments 
for  a  number  of  years.  While  in  this 
service  he  was  in  charge  of  several 
large  automatic  telephone  exchange  in- 
stallations. In  1910  he  entered  the  serv- 
ice of  the  Bay  Cities  Home  Telephone 
Company  at  San  Francisco  as  superin- 
tendent of  equipment  and  continued 
with  that  company  until  it  was  taken 
over  and  finally  dismantled  by  the 
Pacific  Telephone  &  Telegraph  Com- 
pany. Mr.  Kimball  remained  in  the 
plant  department  of  the  Pacific  Tele- 
phone &  Telegraph  Company  until  1917, 
wherr  he  became  associated  with  the 
California  State  Industrial  Accident 
Commission  in  the  department  of  safety 
as  state  electrical  inspector.     He  has 


been  active  in  the  administration  of  the 
general  safety  orders,  electrical  utiliza- 
tion safety  orders  and  general  lighting 
safety  ordei-s  of  this  commission  and  'ii 
the  formulation  of  the  revised  rules. 

W.  J.  Hazel  of  the  New  York  office 
of  Robbins  &  Myers,  Springfield,  Ohio, 
has  been  transferred  to  the  Canadian 
office  of  the  company  at  Brantford, 
Ontario,  where  he  will  take  up  the 
duties  of  sales  manager. 

Charles  Stirling,  formerly  assistant 
to  W.  J.  Myers  of  the  Robbins  &  Myers 
Company,  Springfield,  Ohio,  has  been 
appointed  assistant  manager  of  the 
Robbins  &  Myers  Canadian  factory  at 
Brantford,  Ontario. 

W.  W.  Turner,  who  has  been  con- 
nected with  the  Chicago  district  office 
of  the  Elliott  Company,  Jeannette,  Pa., 
has  been  appointed  Chicago  district 
manager  to  succeed  C.  L.  Brown,  who 
has  been  appointed  sales  manager  cf 
the  company. 

A.  A.  Hutchinson  has  been  appoints  1 
manager  of  the  Atlanta  (Ga.)  branch 
uf  the  Combustion  Engineering  Cor- 
poration, 11  Broadway,  New  York  City. 
Mr.  Hutchinson  was  formerly  with  the 
Potomac  Electric  Power  Company  as 
construction  engineer  and  superinten- 
dent  underground    testing   department. 

J.  Allan  Smith,  president  of  the  U.  S. 
Light  &  Heat  Corporation,  Niagara 
Falls,  N.  Y.,  manufacturer  of  storage 
batteries,  car-lighting  equipment  and 
electric  arc  welders,  has  resigned  to 
engage  in  business  for  himself.  C.  0. 
Miniger,  vice-president  of  the  Willys 
Corporation  and  general  manager  of 
the  "Autj-Lite"  division  of  that  corpo- 
ration at  Toledo,  Ohio,  has  been  ap- 
pointed to  succeed   Mr.  Smith. 

H.  L.  Ball,  who  has  been  appointed 
sales  manager  of  the  Requa  Electrical 
Supply  Company  at  Rochester,  N.  Y., 
is  well  known  in  the  jobbing  field.  For 
the  last  three  years  Mr.  Ball  has  been 
with  the  Rochester  Electric  Supply 
Company  as  sales  manager,  and  pre- 
vious to  that  he  was  with  the  West- 
inghouse Electi-ic  &  Manufacturing 
Company  in  a  sales  and  engineering 
capacity. 

J.  L.  Finnieum,  who  has  been  made 
sales  manager  of  the  Thordarson  Elec- 
tric Manufacturing  Company,  Chicago, 
was  formerly  connected  with  the 
Doubleday-Hill  Electric  Company  at 
Pittsburgh  for  more  than  eight  years 
in  the  capacity  of  salesman  and  in 
charge  of  the  apparatus  department. 
For  the  last  two  years  he  has  been 
acting  as  district  manager  at  Chicago 
for  the  Ebctric  Products  Company, 
Cleveland. 

Allen  A.  Ransom,  who  has  held  the 
position  cf  export  sales  engineer  of 
the  Westinghouse  Electric  &  Manufac- 
turing Company  at  East  Pittsburgh, 
Pa.,  has  resigned  to  become  associated 
with  the  Olympia  (Wash.)  Light  & 
Power  Company  as  general  superin- 
tendent. He  will  also  reopen  his  office 
as  consulting  electrical  engineer  for  the 
Northwest  and  Alaska,  specializing  on 


hydro-electric  and  transmission  proj- 
ects, mining,  dredging  and  irrigation 
work. 

Fred  A.  SchefBer,  who  was  elected 
president  of  the  Edison  Pioneers  at  its 
annual  meeting  on  Feb.  11  at  the  home 
of  Thomas  A.  Edison,  is  a  well-known 
pioneer  of  the  electrical  industry.  He 
became  associated  with  Edison  in  1881 
and  as  engineer  designed  for  him  the 
second  electric  locomotive  built  for  ex- 
perimental purposes  at  Menlo  Park, 
N.  J.  Later  Mr.  Scheffler  held  such  im- 
portant positions  as  those  of  general 
superintendent  of  the  Westinghouse 
Electric  &  Manufacturing  Company's 
works  at  East  Pittsburgh,  general 
superintendent  of  the  Brush  Electric 
Company,  Cleveland,  and  manager  of 
the  Sprague  Electric  Company's  fac- 
tory, Watsessing,  N.  J.  Mr.  Scheffler 
was  also  connected  with  the  introduc- 
tion of  the  Stirling  type  of  boiler  manu- 
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factured  by  the  Babcock  &  Wilcox 
Company.  He  is  now  general  manager 
of  the  Fuller  Engineering  Company  in 
New  York  City.  He  has  the  rank  of 
fellow  in  the  American  Institute  of 
Electrical  Engineers  and  is  a  member 
of  the  American  Society  of  Mechanical 
Engineers  and  the  Engineers'  Club.j 
New  York. 


Obituai" 


Oliver  Wolcott,  for  about  ten  years 
past  superintendent  of  the  Worcester 
Suburban  EL-ctric  Company,  with 
headquarters  at  Uxbridge,  Mass.,  di:d 
suddenly  on  Feb.  7. 

James  C.  Legg,  a  member  of  the 
Public  Service  Commission  of  Maryland 
and  former  president  of  the  Baltimore 
Chamber  of  Commerce,  died  Feb.  1  in 
Baltimore  from  pneumonia. 

Charles  N.  Wurth,  an  electrical  asso- 
ciate of  Thomas  A.  Edison  for  about 
forty  years,  died  recently  at  his  home 
in  Orange,  N.  J.  He  was  bom  in 
Switzerland  in  1811. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Competition,  Not  the  Inauguration,  Will 
Fetch  the  Business 

BEFORE  another  week  shall  have  gone  by  a  new  admin- 
istration will  have  been  installed  at  Washington.  It  is 
difficult  to  conceive,  however,  how  this  could  greatly  affect 
the  present  business  situation  as  some  have  expected.  Four 
months  ago  it  was  known  that  the  nation  would  undergo  a 
change  in  the  politics  of  its  administration,  and  there  has 
been  plenty  of  time  for  this  cei'tain  event  to  be  discounted. 

As  a  matter  of  fact,  it  is  clearly  evident  that  the  old 
law  of  supply  and  demand  is  still  in  control.  The  new 
administration  will  undoubtedly  inspire  in  business  a  certain 
confidence  that  no  detrimental  legislation  will  be  enacted, 
but  more  than  that  is  needed  to  make  business  healthy  again. 
Generally  speaking,  business  has  been  better  in  February 
than  it  was  in  January,  and  March  will  probably  show  r. 
similar  improvement  over  February,  and  so  on  until  business 
once  more  becomes  satisfactory.  In  the  meantime  every- 
thing is  being  done,  in  some  cases  more  or  less  hastily,  to 
bring  down  costs.  Wages  are  still  coming  down,  and,  as 
was  to  be  expected,  individual  productivity  is  increasing. 

Signs  of  competition  are  becoming  more  frequent.  There 
has  not  been  enough  competition,  however,  to  make  it  an 
asset  to  business.  There  is  still  too  much  sitting  back- 
waiting  for  the  storm  of  depression  to  blow  over.  Good, 
strong,  honest  competition  for  orders  would  undoubtedly 
stir  up  a  whole  lot  of  trade. 

Business  is  more  or  less  like  a  boxer  in  its  nature.  For 
five  years  it  has  lived  on  the  fat  of  the  land  and  taken  no 
exercise;  it  has  grovsTi  fat  and  pudgy.  Business  must  now 
go  out  and  fight  for  a  living  once  more.  It  therefore  must 
train,  and  the  exercise  is  called  competition. 

There  is  a  lot  of  business  to  be  done  before  many  months 
are  gone.  This  business  will  not  come  of  itself  to  the  manu- 
facturer or  jobber.     He  must  go  find  it. 


Outlook  for  Early  Steel  Revival 
Not  Favorable 

STEEL  and  iron,  two  of  the  fundamental  factors  in  this 
nation's  industry,  were  discussed  before  the  Editorial 
Conference  in  New  York  on  Feb.  18  by  A.  I.  Findley,  editor 
of  Iro)i  Age.     In   his  address,   Mr.   Findley   said   in   part: 

"What  is  certain  is  that  the  steel  trade  is  today  in  a  de- 
pressed state  and  that  those  who  in  November  looked  for  a 
moderate  revival  in  the  spring  of  1921  are  now  setting  the 
date  for  any  marked  improvement  some  months  further 
on  in  the  year.  There  is  a  growing  belief  that  present  con- 
ditions in  the  United  States  are  due  more  than  we  were 
willing  to  believe  last  year  to  the  financial  and  industrial 
straits  of  Europe.  As  never  before,  leaders  in  industry  and 
finance  in  this  country  see  that  we  are  linked  up  with  the 
rest  of  the  world  for  better  or  worse. 

"In  view  of  its  basic  character,  developments  in  the  steel' 
trade  are  important  as  an  index  to  what  is  to  be  expected  in 
1921.  Today  there  is  about  two-thirds  operation  of  iron 
and  steel  works,  with  the  possibility  that  with  the  coming 
of  spring  a  temporary  spurt  in  demand  may  brmg  the  per- 
centage up  to  75.  It  has  been  found  in  other  times  of 
depression  that  wear  and  tear  alone  is  good  for  about  a  60 
per  cent  op-iration  in  iron  and  steel. 

"The  outlook  for  an  early  and  extensive  revival  of  demand 
for  iron  and  steel  is  not  favorable.  The  fall  in  prices  of 
agricultural  products,  which  already  represents  a  loss  of 
$4,000,000,000  to  the  farming  community,  has  reduced  very 


much  the  demand  for  agricultural  improvements.  The  rail- 
roads, which  in  average  times  take  from  20  to  25  per  cent 
of  the  steel  output,  are  buying  little.  Rails  and  track  acces- 
sories have  been  in  best  demand  in  the  forms  of  steel  which 
go  to  railroads.  Until  the  railroads  are  freed  from  the 
stranglehold  of  the  wasteful  labor  scheme  imposed  on 
them  by  the  government  they  will  not  be  free  buyers  of 
equipment.  Today  they  have  many  idle  cars  with  no  early 
prospect  of  full  use  of  their  equipment. 

"That  the  country  is  much  underbuilt  has  been  said  over 
and  over  in  the  past  two  years.  The  automobile  building 
program  for  1921  can  hardly  be  more  than  40  per  cent  of 
that  for  1920.  The  automobile  industry  has  probably  not 
taken  more  than  5  or  6  per  cent  of  the  country's  steel  out- 
put on  the  average,  but  its  ramifications  into  various  metal- 
working  and  machinery  lines  are  such  that  it  has  been  a 
very  important  sustaining  factor.  Shipbuilding  demand  for 
steel  in  1921  is  likely  to  be  considerably  less  than  in  1920. 
Mining,  whether  of  coal,  iron  or  non-ferrous  minerals,  will 
be  restricted  in  1921.  So  far  as  iron,  copper  and  other 
metals  are  concerned,  operations  of  the  mines  this  year  can 
hardly  go  beyond  60  or  70  per  cent  of  last  year. 

"The  most  favorable  indication  industrially  for  the  present 
year  is  the  evidence  of  a  return  to  economic  production 
methods.  It  will  be  a  good  thing  for  producers  to  learn 
again  how  to  sell  their  products." 
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Fixture  Manufacturers  Act  to  Stop 
Design  Piracy 

MUCH  attention  has  been  given  in  the  past  year  or  tw,. 
by  the  fixture  manufacturers  to  the  question  of  desigt. 
piracy  in  the  lighting  fixture  field.  The  practice  has  becomt, 
so  objectionable  that  the  National  Council  of  Lighting  Fix- 
ture Manufacturers,  in  convention  at  Buffalo  last  week, 
passed  a  resolution  in  an  endeavor  to  curb  it  and  finally 
eliminate  it. 

A  committee  of  this  council  prepared  a  set  of  resolutions 
which,  with  three  additions,  was  adopted  by  the  council  for 
incorporation  in  the  bylaws  of  the  council.  Without  repro- 
ducing the  form  of  the  resolution  here,  it  provides  for  the 
appointment  of  a  board  of  conciliation  empowered  by  the 
council  to  review  and  pass  upon  all  questions  of  piracy  and 
to  impose  such  penalties  as  it  deems  justified.  Its  action  is 
considered  final  except  that  recourse  may  be  had  to  the 
courts. 

Where  the  controversy  is  purely  local  it  may  be  handled 
by  a  local  arbitration  committee,  from  which  appeal  to  the 
national  council  may  be  made.  All  opportunity  is  given 
to  both  parties  to  present  witnesses  and  evidence,  but  fail- 
ure to  answer  the  complaint  within  a  specified  time  brings 
the  conclusion  that  the  charges  of  the  complaint  are  justified. 

In  all  cases  the  cost  of  arbitration  shall  be  borne  by  the 
party  against  whom  the  judges  decide.  The  penalties  to  be 
imposed  shall  be  (a)  reprimand  and  demand  for  apology, 
(b)  suspension  from  the  association,  (c)  suspension  of 
rights  such  as  the  right  to  exhibit  at  the  annual  fixture 
show,  etc.,  (d)  expulsion  from  the  association,  (e)  publish- 
ing the  decisions  of  the  board  in  the  Lighting  Rays,  etc., 
(f)  cost  fine,  (g)  disposition  or  destruction  of  infringing 
parts  of  fixtures,  patterns,  molds,  etc.,  of  the  offending 
party. 

Recommendation  is  made  that  there  will  be  an  attempt 
to  settle  personally  any  difference  that  may  appear  when 
a  manufacturer  believes  he  has  a  case  of  piracy  against 
any  other  member  of  the  association. 
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The  council  believes  it  should  take  an  active  part  in  any 
attempts  to  protect  designs  of  its  members  and  stop  in- 
fringement. Of  course,  all  patentable  designs  could  be 
patented,  but  the  cost  would  be  enormous,  and  the  cost 
necessary  to  protect  them  would  also  be  enormous.  At  the 
same  time,  it  is  thought  that  questions  of  design  patent 
can  be  discussed  and  judged  more  accurately  by  members 
of  the  council  than  by  the  legal  courts. 


Indu-strial  Reflector  Sales  Expected 
to  Increase 

SALES  of  industrial  reflectors  show  considerable  falling 
off  when  compared  with  a  few  months  ago,  but  at  the 
same  time  a  fairly  good  current  volume  of  business  is  being 
done  by  many  of  the  large  manufacturers,  according  to 
reports  received  from  them.  This  demand  does  not  come 
from  new  buildings,  for  construction  work  is  still  at  a  low 
3bb  over  the  country,  but  from  existing  plants  that  are 
revamping  their  old  lighting  equipment  and  installing  up-to- 
date  systems.  One  of  the  most  recent  developments  in 
industrial  lighting  is  a  luminous-top  reflector  having  a  neck 
of  opalescent  glass,  for  use  in  locations  which  demand  that 
a  portion  of  the  light  be  directed  upward. 

Excellent  prospects  for  a  good  year's  business  are  seen 
by  nearly  all  manufacturers.  Growing  interest  in  better 
lighting,  campaigns  of  education  to  teach  t'le  benefits  of 
efficient  illumination,  and  a  resumption  of  building  work 
along  with  general  trade  are  all  e.xpected  to  contribute  to 
this  end.  Just  when  a  noticeable  increase  in  sales  may  be 
looked  for  is  uncertain,  but  producers  for  the  most  part 
anticipate  an  increasing  demand  some  time  between  the 
first  of  March  and  the  first  of  April. 

Prices  remain  stationary,  and  there  is  virtually  no  pos- 
sibility of  any  decrease  being  made,  it  is  said,  at  least  during 
the  present  lighting  season.  About  the  only  item  in  the 
manufacture  of  reflectors  which  now  costs  less  is  that  of 
steel,  and  this  represents  a  very  small  proportion  of  the 
finished-product  cost.  Some  manufacturers  will  even  be 
working  on  high-priced  stocks  of  steel  until  first-quarter 
shipments  of  this  material  are  made  about  the  middle  of 
March. 

Production  is  going  right  ahead  in  several  instances  in  an 
endeavor  to  accumulate  surplus  stocks.  The  reserve  supply 
now  on  hand  at  factories  and  distribution  points  is  sufficient 
to  insure  prompt  deliveries,  shipments  of  most  types  being 
made  either  from  stock  or  close  to  it.  On  the  other  hand, 
reserve  stocks  are  not  very  large  because  raw  material  pre- 
viously held  back  production  to  such  an  extent  that  orders 
fell  far  behind.  These  orders  have  only  just  recently  been 
caught  up  with. 

Bright  Prospects  for  Farm-Lighting 
Plant  Sales 

MANUFACTURERS  of  farm-lighting  plants  see  only 
goo  J  prospects  for  sales  in  the  year  to  come.  Opti- 
mism is  widespread  regarding  future  business,  and  the 
view  is  generally  heard  that  1921  will  be  a  better  year  than 
1920.  The  basis  for  this  opinion  is  not  the  present  market, 
however,  as  demand  has  been  on  the  decline  for  some 
months,  though  there  is  still  a  fairly  good  current  amount 
of  new  business. 

Farmers  in  the  West  and  the  South  have  been  especially 
hard  hit  in  their  buying  power  because  of  the  price  slump 
in  cotton,  tobacco  and  wheat  and  the  necessity  of  carrying 
loans  on  their  products.  This  condition  should  improve,  it 
is  said,  but  even  at  present,  although  it  is  harder,  it  is  by 
no  means  impossible  to  make  sales  in  those  sections. 
Vigorous  sales  methods  and  campaigns  of  education  are 
being  planned  by  some  producers  to  push  their  product  in 
the  spring. 

In  preparation  for  this  producers  are  generally  manufac- 
turing plants  for  stock.  As  a  consequence  immediate  de- 
livery is  quoted  on  present  orders,  though  reserve  stocks  on 
hand  are  as  yet  only  fair.  Price  reductions  have  been  made 
by  several  manufacturers.  The  price  sheet  of  one  producer, 
dated  Feb.  15,  quotes  reductions  which  range  from  12  to  27 


per  cent,  covering  seven  different  plants.  The  new  prices 
are  guaranteed  against  a  reduction  until  July  1.  Another 
producer  announces  that  a  general  price  cut  of  10  per  cent 
will  be  made  on  March  1,  while  a  third  has  only  lowered 
quotations  on  two  types,  and  that  but  a  very  small  amount, 
such  as  $10  on  a  six-hundred-dollar  power  plant.  Not  all 
manufacturers  have  reduced  prices,  however.  One  of  the 
largest  makers  of  this  product  has  not  altered  quotations 
and  so  far  as  can  be  learned  has  no  intention  of  doing  so, 
inasmuch  as  costs,  including  labor,  are  said  to  be  no  lower. 


No  Blanket  Action  Against  Price 
Guaranteeing 

THE  Federal  Trade  Commission  on  Feb.  15  announced 
that  it  intends  no  blanket  action  against  the  practice  of 
guaranteeing  against  price  decline,  but  will  consider  each 
complaint  upon  the  facts  shown  in  the  specific  case.  Any 
blanket  order  would  have  had  considerable  eff'ect  on  many 
electrical  manufacturers.    The  announcement  says: 

"The  commission  received  so  many  complaints  about  the 
practice  of  manufacturers  in  guaranteeing  commodities  in 
the  hands  of  wholesalers  against  decline  in  price  that  an 
extensive  inquiry  was  made,  resulting  in  expressions  from 
more  than  350  manufacturing  and  selling  concerns,  including 
trade  associations  whose  represented  membership  must  be 
more  than  double  the  number  of  individual  statements. 
From  the  scope  of  the  inquiry  and  the  number  and  variety 
of  replies,  the  result  shown  must  be  taken  to  be  fairly  repre- 
sentative of  the  difference  in  business  opinion  on  this 
subject. 

"The  Federal  Trade  Commission,  therefore,  will  consider 
each  case  of  complaint  of  this  character  upon  the  facts 
shown  in  the  specific  case,  applying  the  legal  tests  thereto. 
This  action  involves  neither  approval  nor  disapproval  of  the 
economic  soundness  of  the  arguments  advanced  before  the 
commission  for  and  against  this  practice." 


The  Metal  Market  Situation 

LARGE  copper  producers  claim  to  be  holding  to  their 
J  price  of  13  cents  delivered,  but  this  quotation  is  entirely 
nominal  and  probably  adhered  to  for  the  moral  effect  which 
a  substantial  price  drop  would  have  upon  the  marketing  of 
the  $40,000,000  bond  issue  recently  placed.  Sales  have 
been  made  under  18  cents,  however,  as  low  a  price  as  12.50 
cents  being  taken  this  week.  Consumers  are  showing  little 
or  no  interest  in  buying.  The  outside  market  remains 
stagnant  too,  and  foreign  buying,  which  had  taken  a  slight 
turn  for  the  better  recently,  especially  from  Germany,  has 
turned  very  weak.  Premiums  of  about  i  cent  per  month 
are  asked  for  forward  delivery. 

The  price  of  lead  has  again  been  reduced  by  the  leading 
interest,  this  time  to  4.40  cents  per  pound.  Demand  con- 
tinues light,  though  some  sales  have  been  made  on  the 
decline.  Zinc  presents  a  listless  market,  spot  declining  a 
fraction  of  a  cent  the  past  week. 


NEW  YORK  METAL  MARKET  PRICES 

.-T-cb.  t4   1921^  -Feb   21    1921— 

Copper                                                                         £.■>.!  fad 

London,  standurii  spot 71        0      0  72      S         0 

Cents  per  Pound  Cents  per  Pound 

Prime  Lake 13  50  U.25 

Electrolytic 13  00-13  25  12  50-12  75 

Casting 12  50  I2  37J 

Wirebase 15  75  15  75 

Lead,  trust  price 4  75  4  40 

.\ntimony 5  25  5   20 

N'ickel,  ingot 43  00  4100 

Sheet  zinc,  f  .o.b.  smelter 1 1    00  1 1   00 

Zincspot 5  375  5  30 

Tin     33  50  32.50 

Aluminum,  98  to  99  percent 28  00  23  50-24.50 

OLD  METALS 

Cents  per  Pound  Centi  per  Pound 

Heavy  copper  and  wire   1100-1125  10.  75-11. » 

Brass,  heavv                       6  00-6  50  7  00-7  50 

Bra«a  1  eht"                           4  00     4  50  4  00-4  50 

rend   he.Ty                    'i>0-4   12  3  75-4  00 

Zinc,  old  scrap     3  00-3.25  3  00-  3  2J 
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The  Week 

IN  TRADE 

Prices    When    Quoted    Are    Those    Prevailing    at    the 

Opening  of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  AH  Eastern  Points 


THE  return  to  better  conditions  in  the  jobbing  trade 
seems  to  be  holding  its  own  with  no  noticeable  spurts 
noted.  Buying  is  quiet  from  jobbers,  while  they  on  their 
part  are  only  keeping  up  to  the  trade's  demands  in  respect 
to  their  own  buying. 

More  important  price  cuts  have  been  announced  this  week, 
taking  in  lans,  farm-lighting  plants  and  further  copper, 
motor  and  controller  parts  and  armature  and  field  coils. 
Shipments  are  likely  to  be  delayed  somewhat  by  the  snow- 
storm of  Feb.  20,  which  was  quite  general  throughout  the 
East. 

Wage  reductions  are  becoming  more  general  and  are 
causing  little  difficulty.  Among  the  recent  companies 
affected  is  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, in  Pittsburgh,  where  a  15  per  cent  reduction  will 
go  into  effect  March  1. 


NEW  YORK 

The  optimistic  tone  to  trade  persists  despite  the  fact  that 
business  comes  only  by  fits  and  starts.  Some  jobbers,  how- 
ever, report  slightly  better  sales  all  along  the  line.  A  few 
can  detect  no  improvement,  and  still  others  state  that  the 
market  is  not  consistent,  Dut  picks  up  one  week  only  to  de- 
cline the  next.  A  general  return  of  building  construction 
work  seems  to  De  Dadly  needed  to  provide  a  stimulus  to 
wiring  lines.  This  as  yet  remains  lacking.  Demand  for 
heating  appliances   is  poor  and   overstocks  are  frequent. 

Jobbers  are  ordering  goods  only  for  replacement  of  cur- 
rent stock,  and  a  thirty-day  supply  seems  to  be  the  most 
that  is  willingly  carried  on  staple  lines.  Competition  is 
very  keen,  and  consumers  who  shop  diligently  are  generally 
able  to  obtain  shaded  pi-ices.  Prices  remained  steady  this 
week  on  most  items  so  far  as  manufacturers  are  concei'ned. 
Collections  still  range  about  sixty  days,  but  one  or  two 
jobbers  report  quite  a  decided  improvement  in  the  situation. 

Flexible  Armored  Conductor. — Some  improvement  is  noted 
in  the  slow  market,  though  not  a  general  one.  Stocks  are 
down  to  fairly  low  levels.  From  $60  to  $66  per  1,000  ft. 
is  asked  for  No.  14,  two-wire,  double-strip. 

Metal  Molding. — Demand  seems  to  be  very  light,  while 
the  supply  is  plentiful.  The  three-wire  and  four-wire  size 
brings  from  $67  to  $70  per  1,000  ft. 

Safety  Switches. — Jobbers  are  carrying  only  a  limited 
number  in  stock  as  the  call  is  not  large. 

Conduit. — Stocks  are  more  than  ample  for  demand,  which 
is  light  on  the  whole,  though  fairly  good  in  a  few  instances. 
In  2,500-ft.  quantities  i-in  black  is  selling  for  from  $70  to 
$76.50  this  week  and  j'-in.  black  from  $92  to  $101  per 
1,000  ft. 

Rubber-Covered  Wire. — Some  jobbers  are  making  fairly 
good  sales  to  industrials  in  small  lots,  but  total  demand  is 
not  great.  Overstocks  are  still  reported.  No.  14  is  sold  as 
low  as  $7.50  and  up  to  $9  per  1,000  ft.  in  10,000-ft.  lots. 

Fuses. — The  market  for  fuses  is  rather  quiet  now,  and 
though  normal  stocks  are  on  hand  sales  are  slow.  On  the 
standard  N.  E.  C.  non-renewable  type,  250  volt,  30  amp., 
jobbers  are  quoting  from  10  to  11  cents  each  in  standard- 
package  quantities,  though  prices  as  high  as  14  cents  have 
been  asked  in  one  or  two  cases. 

Porcelain. — There  are  plenty  of  knobs,  tubes  and  cleats 
to  be  had,  but  sales  are  slow.    In  barrel  lots  "Nail-it"  knobs 


are  priced  from  $27  to  $32  per  1,000,  3-in.  x  t'c-in.  tubes  at 
$9.65  to  $13.75,  and  two-wire  unglazed  cleats  all  the  way 
from  $21  to  $34. 

Schedule  Material. — The  market  is  quiet  in  this  line,  and 
jobbers  are  freely  interchanging  stocks  to  reduce  surplus 
supplies  which  exist  in  many  cases.  These  overstocks  are 
growing  less,  but  it  will  be  some  time  before  buying  is  other 
than    hand-to-mouth. 

Heaters. — The  winter  has  been  a  poor  one  for  sales,  and 
jobbers  with  low  stocks  congratulate  themselves.  Over- 
stocks are  numerous,  as  many  as  2,500  heaters  being  can-ied 
by  one  jobber.  Price  cuts  have  been  made,  especially  in  the 
retail  trade,  some  dealers  offering  standard  makes  under  $9. 

Fans. — A  reduction  in  price  of  10  per  cent  has  been 
applied  on  fans — portable,  ceiling  and  exhaust — by  several 
manufacturers  effective  early  this  week. 


CHICAGO 

Sluggishness  throughout  the  entire  industry  continues  to 
be  the  dominant  feature.  This  is  true  of  practically  all 
lines  in  this  region,  although  the  industrial  depression  seems 
to  be  less  marked  here  than  in  other  sections.  Electrical 
stocks  are  being  permitted  to  run  low,  jobbers  being  content 
with  a  thirty-day  supply  of  most  items,  while  retailers  and 
contractors  are  refusing  to  order  until  the  bottom  of  the 
bin  is  in  sight.  Recent  cuts  in  a  broad  range  of  electrical 
goods  have  actually  worked  to  accentuate  this  disposition, 
as  all  hands  seem  determined  to  avoid  any  loss  on  stocks 
should  further  reduction  occur. 

The  building  situation  shows  promise  of  improvement. 
Last  week  a  permit  was  taken  out  for  the  new  seven-and-a- 
half-million-dollar  Federal  Reserve  Bank,  and  in  addition 
$1,000,000  worth  of  small  jobs  was  initiated.  Special  loan 
offers  are  being  made  by  banks,  and  various  co-operative 
schemes  are  being  planned.  Non-employment  remains  a 
feature.  Many  men  are  out  of  work  and  wage  scales  are 
being  reduced.  Employment  in  the  building  trades  is 
reported  as  aggregating  less  than  50  per  cent  of  normal. 

Bare  Copper  Wire^ — Leading  jobbei-s  quote  all  sizes  up  to 
No.  8,  in  small  quantities,  at  18J  cents  per  pound.  Carload 
lots  are  quoted  over  quite  a  range,  $16.50  being  a  represent- 
ative figure. 

Insulated  Wire. — Uncertainty  prevails  in  prices  on  all 
items  in  which  copper  enters  very  largely.  Weatherproof, 
triple-braid.  No.  8,  in  lots  of  500  lb.,  is  quoted  at  $20.50 
per  100  lb.;  No.  6  at  $20.  No.  14  rubber-covered  in  10,000-ft. 
lots  is  $7.85  per  1,000  ft.  Flexible  armored  conductor,  two- 
wire.  No.  14,  is  priced  at  $62  per  1,000  ft.,  in  5,000-ft.  lots 
or  larger.  Sales  are  quite  lively,  and  some  price  cutting 
IS  indulged  in. 

Black  Conduit. — The  market  is  quiet,  prospective  buyers 
apparently  being  uncertain  as  to  the  future  price  trend. 

Poles. — In  spite  of  general  reductions  in  the  electrical 
field  and  in  the  wood-products  field,  prices  are  held  fii-m. 
Opinions  differ,  producers  saying  that  short  season  and  long 
haul  have  completely  offset  the  saving  effected  by  lower- 
priced  labor  and  slight  weather  interference. 

Line  Hardware. — A  leading  interest  announces  an  addi- 
tional 7^  per  cent  cut  on  all  items  on  the  list.  No  heavy 
buying  is  in  evidence.  It  seems  possible  that  prospective 
buyers  are  holding  off  to  such  an  extent  as  to  endanger  their 
own  welfare. 

Insulators. — Prices  on  both  glass  and  porcelain  insulators 
are  firm  and  unchanged.     Stock  conditions   on  small   sizes 
are  improving,  but  large  t  izes  remain  hard  to  get,  four  to  . 
five  months  still  being  the  best  delivei-y  obtainable. 

Power  Apparatus. — Manufacturers  and  jobbers  state  that 
business  has  been  so  quiet  lor  the  past  six  weeks  that  it  is 
hard  to  tell  whether  or  not  the  recent  10  per  cent  price  re- 
duction has  had  any  effect  on  the  trade.  Inquiries  are 
scarce  and  orders  more  so.  Small  dealers  continue  to  shade 
prices. 

Control  Apparatus. — Previously  mentioned  cuts  in  certain 
items  have  not  become  general.  Those  lines  which  have 
reduced  prices  report  no  change  in  the  condition  of  busi- 
ness— inquiries  fairly  plentiful  but  orders  scarce. 
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BOSTON 

Little  change  appeared  at  the  beKinningr  of  the  week  in 
trade  conditions  in  New  England.  Inquiries  are  coming 
into  jobbers*  offices  in  somewhat  greater  volume,  while 
actual  sales  are  spotty  and  largely  confined  to  orders  for 
immediate  necessities.  Stocks  are  being  liquidated  to  a 
point  where  real  shortages  are  beginning  to  appear  in  some 
cases,  one  of  the  prominent  Boston  jobbers  being  cleaned  out 
of  certain  wiring  supplies  at  the  end  of  the  week.  It  is  not 
difficult  for  buyers,  however,  to  get  material,  with  the 
exception  of  porcelain  insulators  and  meters.  Prices  held 
pretty  finnly  throughout  the  week  past  between  manufac- 
turers and  jobbers,  but  unstable  conditions  are  evident  in 
the  retail  trade,  prices  being  based  mainly  on  the  size  of 
local  stocks.  Collections  are  responding  to  vigorous  follow- 
up  efforts.  Building  and  engineering  contracts  for  the  week 
ended  Feb.  15  in  New  England  totaled  $1,387,300.  The 
Boston  building  strike  continues  to  impede  progress  in  local 
wiring  jobs  and  to  reduce  the  sale  of  wiring  supplies. 

Rubber-Covered  Wire. — Good  stocks  are  in  hand,  and  in 
order  to  move  this  material  a  reduction  to  $8  per  1,000  is 
being  made  on  5,000-ft.  lots.  This  is  increasing  the  size 
of  order.s,  in  "view  of  the  existing  opinion  that  wire  is  un- 
fikely  to  go  much  lower  at  present. 

Insulators. — Inquiries  are  active  and  an  early  increase 
iahuying  is  forecast.  Deliveries  are  running  long,  a  repre- 
sentative distributer  quoting  six  to  seven  months  on  new 
orders.  Foreign  shipments  are  absorbing  a  considerable 
output  of  the  later  designs  of  high-tension  material.  Emer- 
gency requirements  are  being  met  on  this  side,  but  stocks 
are  very  low  and  prices  are  reported  finn. 

Flexible  Armored  Conductor. — Good-sized  stocks  are  still 
on  hand  in  many  warehouses,  although  these  are  gradually 
being  lowered.  No.  14  double  strip  sold  at  $63  to  $65  at  the 
week  end. 

Lamps. — A  healthy,  trade  is  being  handled  with  excellent 
deliveries.  Portable  lamps  are  moving  rather  slowly,  ac- 
companied by  price  variations  in  retail  quarters.  Sign  and 
window  display  lighting  is  active,  and  the  development  of 
new  applications  of  low-powered  illumination  continues  to 
expand  the  market  for  lamps  of  small  size. 

Wa.shers. — Sales  are  continuing  at  a  fair  rate.  Deliveries 
are  prompt  and  jobbers  are  paying  close-attention>to  sei-vice. 

Vacuum  Cleaners. — Liberal  stocks  are  in  sight  in  both 
wholesale  and  retail  establishments.  Prices  vary  widely  in 
the  latter  between  different  makes  of  cleaners,  and  condi- 
tions cannot  truthfully  be  called  stable  as  yet.  The  public 
is  responding  somewhat  to  vigorous  personal  sales'»efforts. 

Irons. — Fair  sales  are  being  made,  but  buying  is  not 
up  to  normal. 

Radiators. — Protracted  mild  weather  for  this  season,  a 
leading  agent  predicts,  will  result  in  large  sprin.g  sales. 
Interest  has  been  sustained  in  these  devices  throughout  most 
of  the  winter.    Prices  held  firm  to  the  week  end. 


ATLANTA 

The  little  spurt  in  jobbing  activities  reported  last  week 
seems  to  have^spent  itself,  and  firms  report  business  for  the 
past  week  ratner  slow,  though  there  has  been  some  activity 
in  certain  lines.  Nevertheless,  the  underlying  opinion  is 
that  the  business  outlook  continues  to  improve.  Official 
figures  recently  announced  give  the  value  of  crops  in  the 
eight  Southeastern  states  at  approximately  $2,000,000,000, 
serving  to  indicate  that  there  is  plenty  of  wealth  in  the 
section  and  that  activities  are  only  awaiting  the  willingness 
of  the  country  to  take  some  of  the  products  on  hand.  The 
Federal  International  Banking  Company  went  into  operation 
the  first  of  last  week  and  announces  that  its  total  loan 
facdities  of  $17,500,000  have  already  be  absorbed  on  goods 
destined  for  export. 

.Jobbers  report  the  receipt  of  a  fair  number  of  inquiries 
for  moderately  heavy  bills  ongoods,  most  of  the  inquiries 
coming,  however,  from. Industrial  plants  scattered  through- 
out the  section.  Central  stations  andimunicipalities  -are  also 
making  inquiries  for  small  lots,  but.  contractors  are  buying 
on  a  hand-to-mouth  basis.  Collection^  continue  rather  unsat- 
isfactory, especially  fi-oiTP  contractor  ana  automobile  classes. 


Poles. — The  movement  of  poles  has  materially  slowed 
down  in  the  past  two  weeks,  and  few  orders  are  being 
received.  Southern  white  cedar  poles  seem  to  be  more  in 
demand  than  heretofore  owing  to  their  low  price.  Stocks 
are  heavy  and  no  difficulty  is  being  experienced  in  obtaining 
cars. 

Conduit. — Conduit  is  moving  rather  slowly,  though  fair 
orders  are  reported  from  time  to  time.  Stocks  of  galvan- 
ized show  a  shortage  in  1-in.  and  ll-in.  sizes.  Stocks  of 
black  are  somewhat  spotty. 

Industrial  Lighting. — This  line  is  fairly  active,  the  more 
stable  industrial  plants  having  indicated  their  intention  to 
improve  their  lighting  facilities.  An  expectation  of  price 
reductions,  however,  is  tending  to  hold  up  buying  by  con- 
sumers.    Stocks  are  in  splendid  shape. 

Flexible  Armored  Conductor. — The  desire  to  cheapen  con- 
struction as  much  as  possible  has  created  a  demand  for  this 
material,  and  all  jobbers  report  their  sales  as  fairly  good. 
Stocks  are  in  good  shape  and  shipments  are  good.  Price, 
two-wire,  No.  14,  single-strip,  $72  per  1,000  ft. 

Heating  Appliances. — There  are  very  heavy  supplies  of 
heating  appliances  throughout  the  section,  stocks  of  flat- 
irons  being  particularly  large.  Little  or  no  movement  is 
reported  in  this  line,  with  the  exception  of  irons,  hollow 
ware  being  very  slow  indeed. 

Lightning  Arresters. —  Manufacturers  report  a  fairly 
active  demand  for  high-tension  arresters.  Shipments  are 
running  from  thirty  to  sixty  days. 

Meters. — For  the  first  time  in  several  months  the  jobbers 
and  manufacturers'  agents  have  been  able  to  accumulate 
small  stocks  of  watt-hour  meters  in  the  more  popular  sizes. 
While  the  largest  jobbers  report  the  volume  of  orders  about 
30  per  cent  belov/  that  of  last  year,  they  expect  a  revival 
in  this  line  within  the  next  sixty  days.  Shipments  on  two- 
wire  and  three-wire,  5  amp.  and  10  amp.,  in  the  110/220-volt 
type,  are  averaging  about  two  weeks. 

ST.  LOUIS 

Sales  continue  fairly  strong  and,  judging  by  the  average 
maintained  during  the  past  two  weeks,  February  will  run 
ahead  of  January  in  orders  billed.  Orders,  it  is  true,  are 
mostly  small,  but  it  is  noticed  that  numbers  of  industrials 
which  have  been  out  of  the  market  for  some  months  are  re- 
entering it  again. 

Non-employment  is  becoming  less  general.  Several  steel 
plants  in  the  St.  Louis  industrial  district  have  reopened 
within  the  last  few  days  on  a  part-time  basis.  Automobile 
plants  are  augmenting  production,  encouraged  by  the  suc- 
cess of  the  automobile  show  held  in  the  first  part  of  Febru- 
ary. The  peak  of  the  non-employment  situation  is  thought 
to  be  past  and  labor  costs  have  dropped  in  most  instances. 
Wages  of  the  building  trades  are  still  high,  though  efforts 
are  being  made  to  lower  the  scales  in  force.  It  is  agreed 
that  this  would  give  reality  to  a  large  number  of  building 
projects  now  only  on  paper. 

Stocks  of  electrical  supply  houses  are  becoming  less  top- 
heavy. and  are  down  to  normal  on  a  number  of  items.  Prices 
are  holding  well  in  most  lines,  but  concessions  on  porcelain 
are  very  noticeable  and  are  having  a  demoralizing  effect 
Collections  are  becoming  better,  one  large  jobber  reporting 
an  average  of  fifty  days,  while  the  general  average  is  close 
to  sixty  days. 

Non-Metallic  Flexible  Conduit. — Quotations  vary,  but  the 
average  would  seem  to  be  around  $22  per  1,000  ft.  of  a's-in. 
conduit  and  $25  per  1,000  ft.  of  the  1-in.  size.  Sales  are 
Iight>  but  jobbers  have  not  been  ordering  recently  and  the 
steady  though  slow  demand  has  brought  stocks  close  to 
normal. 

Insulators. — Stocks  are  good  on  all  but  the  largest  sizes 
of  porcelain  insulators,  and  deliveries  can  be'  made  out  of 
stock  except  on  the  latter,  delivery  on  which  is  being 
promised  in  five  to.six  weeks.  One  large  jobber  "has  on  hand 
a  three  to  four  months'  stock  of  porcelain  insulators  under 
the  66,000-voU  size.  Supplies  of  glass  insulators  are  ample 
to  take  care  of  demand,  which  is  running  along  well. 

Rigid  Conduit. — The  demand  for  the  J-in.  and  the  3-in. 
black  iron  conduit  has  increased  noticeably  during  the  past 
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week,  before  which  sales  had  been  almost  negligible.  Stocks 
of  all  sizes  are  good,  those  of  the  larger  sizes  being  heavy. 
Prices  are  firm.  The  i-in.  black  is  quoted  at  $77  per  1,000 
ft,  and  i'-in.  at  $102,  and  the  1-in.  at  $1.50,  all  in  lots  of 
5,000  ft. 

Rubber-Covered  Wire. — ^A  fair  demand  has  continued  dur- 
ing the  past  week,   though   orders   are   individually   small. 
Stocks   are   getting  down   to   normal   in   the   popular   sizes. 
Prices  have  not  changed,  No.  14  being  quoted  around  $8  per  ' 
1,000  ft.,  in  5,000-ft.  lots. 

Lamps. — There  has  been  no  drop  in  sales,  which  have 
been  good  all  through  the  winter.  Stocks  are  complete  and 
conditions  in  general,  as  far  as  the  distributors  are  con- 
cerned, have  been  normal. 

Motors. — Orders  are  slow.  Manufacturers  have  about 
caught  up  on  all  back  oi-ders  and  can  ship  most  sizes  out  of 
stock  or  make  normal  deliveries  on  special  sizes  and  types. 
Supplies  of  fractional-horsepower  motors  are  ample  to  take 
care  of  all  demand.  Prices  are  on  a  level  about  10  per  cent 
lower  than  they  were  in  January. 

Dry   Cells.  —  Demand   continues   fair    with   stocks   easily 
capable  of  taking  care  of  it.     Prices  are  firm,  the  No.  6  cell ) 
being  quoted  at  $36  per  100  in  barrel  lots.  , 

Hollow  Ware. — Jobbers  report  steady  sales  after  a  slump 
which  prevailed  during  the  first  half  of  January.  The 
remainder  of  that  month  brought  good  sales,  and  February 
sales  will  show  an  increase.  Stocks  are  generally  good. 
Retailers  are  fairly  well  supplied  but  are  ordering  from 
jobbers  in  good  quantities. 


SAN  FRANCISCO 

The  prevailing  note  is  more  optimistic.  Building  is  a 
little  better  and  the  buying  public  is  in  a  more  reasonable 
state,  there  being  less  talk  current  about  awaiting  slashing 
reductions. 

Motors. — Excellent  deliveries  are  now  being  made  on 
motors  for  the  first  time  in  sevei'al  years.  This  has  pro- 
duced rather  high  jobbers'  stocks,  but  the  sales  are  good. 
Many  farmers  have  postponed  the  purchase  of  pumping 
plants,  and  the  heavy  rainfall  which  will  naturally  cause  a 
decrease  in  orders  for  motors  is  more  than  compensated  for 
by  power  extension,  especially  in  the  San  Joaquin  Valley. 

Vacuum  Cleaners. — The  prices  on  vacuum  cleaners  have 
remained  steady.  Canvassing  is  providing  the  bulk  of  the 
present  sales,  but  local  stocks  are  high  and  business  is  much 
quieter  than  at  this  time  last  year; 

Schedule  Material. — Local  manufacturers'  stocks  are  good 
but  not  excessive.  Orders  from  jobbers  and  dealers  alike 
are  numerous  but  of  minimum  quantities.  However,  some 
manufacturers  are  even  now  placing  big  orders  in  expecta- 
tion of  a  forthcoming-  break  in  the  present  small-order  hand- 
to-mouth  conditions.  Heavy  porcelain  pieces,  such  as  panel  • 
switches  and  cut-outs,  are  of  slow  factory  delivery  because 
the  producing  pottery  factories  are  being  reorganized  and 
are  apparently  suffering  from  underproduction.  Some  manu- 
facturers are  also  reporting  a  temporary  shortage  of  porce- 
lain key  sockets. 

Heating  Material. — Sti-enuous  selling  efforts  are  pi'o- 
ducing  a  better  demand  for  fiatirons  and  small  stoves,  but 
jobbers'  orders  for  other  devices,  especially  hollow  wai-e, 
are  very  low  because  of  heavy  stocks  carried  forvvai'd. 
Sales  of  radiatoi's  are  tapering  off  rapidly  toward  the  close 
of  the  cold  season.  Especially  noticeable  are  the  recent 
efforts  of  dealers  to  maintain  well  assorted  and  arranged 
stocks  of  heating-piece  parts. 

Weatherproof  Wire. — Weatherproof  base  sizes  in  triple- 
braid  are  now  being  quoted  at  22i  cents  per  pound. 

Tape. — In  looking  over  jobbers'  tape  stocks  it  is  found 
that  they  are  fairly  heavy,  although  they  would  have  been 
more  so  had  not  the  size  of  the  factory  orders  been  reduced, 
because  dealers  are  buying  in  smaller  lots.  Construction  is 
decreasing,  and  for  the  next  month  or  so  at  least  it  is  felt 
that  it  would  be  unwise  to  purchase  heavily.  This  drop  in 
demand  figures  from  20  to  30  per  cent  in  friction  tape. 
Rubber-tape  stocks,  however,  are  rather  low. 


SEATTLE— PORTLAND 

With  the  exception  of  a  slight  increase  in  sales  of  sched- 
ule material,  tape,  wiring  devices  and  other  material  used 
in  building  construction,  conditions  in  the  Puget  Sound  dis- 
trict and  in  Portland  show  no  particular  change.  Stock  con- 
ditions are  improving  and  prices,  with  the  exception  of  wire, 
tape,  etc.,  are  holding.  Logging  camps  and  lumber  mills 
are  reopening  slowly,  but  the  major  portion  are  operating 
on  only  a  three-day  week.  It  is  believed  this  condition  will 
obtain  for  at  least  thirty  days.  Surplus  labor  is  being  ab- 
sorbed vei*y  slowly  and  the  non-employment  situation  is 
still  very  acute. 

Manufacturers  and  jobbers  report  that  there  is  no  im- 
provement in  business.  There  is  a  report  that  buying  is 
very  short  and  that  customers  who  formerly  bought  in 
standard-pack«ge  lots  are  now  buying  in  unit>package 
quantities.  Those  who  formerly  bought  unit  packages  are 
now  buying  broken-package  assortments;  showing  a  deter- 
mination to  buy  only  for  actual  present  needs.  Jobbers' 
stocks  are  naturally  getting  into  excellent  shape.  About 
the  only  thing  that  is  appreciably  short,  especially  in  the 
Portland  district,  is  certain  sizes  of  galvanized  conduit. 

Generally  speaking,  the  credit  situation  in  both  Seattle 
and  Portland  is  unchanged  and  money  is  not  yet  free.  Ware- 
houses are  still  full  of  last  year's  salmon  pack  because  of 
lack  of  demand  at  what  is  considered  desii-able  prices.  For 
the  same  reason  the  fruit  packers  in  eastern  Washington 
and  the  Willamette  Valley  are  still  holding  the  1920  crops. 
The  farmers  in  these  sections  are  also  holding  their  wheat 
and  other  grains.  Warehouses  are  full  of  wool  with  no 
market,  and  there  is  little  demand  for  lumber.  This  natur- 
ally means  an  enormous  amount  of  money  tied  up  in  com- 
modities which  are  not  moving  and  until  some  of  these 
move  appreciably  much  improvement  cannot  be  expected 
in  the  way  of  obtaining  ready  money  for  financing  new 
projects. 

Tape. — Stocks  are  normal,  and  there  is  plenty  on  hand  to 
meet  current  demand.  No  difficulty  is  being  experienced  in 
securing  replenishments.  During  the  past  month  demand 
has  picked  up  appreciably,  and  from  present  indica- 
tions, with  increasing  activity  in  new  construction,  it  will 
continue  on  the  increase.  Friction  tape,  ij-in.,  as  well  as 
certain  special  sizes,  has  dropped  several  times  since  the 
first  of  the  year,  and  further  reductions  would  not  be  un- 
expected. 

Ranges.— Demand  continues  falling  off,  and  from  present 
indications  this  spring's  demand  will  be  far  less  than  for 
several  years  past.  Stocks  are  in  good  shape,  but  prices 
are  considered  too  high,  coupled  with  heavy  installation 
charges. 

SALT  LAKE  CITY— DENVER 

One  of  the  outstanding  features  of  the  business  situation 
in  the  Intermountain  region  is  the  demand  for  loans  in  large 
and  small  amounts.  It  is  taken  as  an  indication  that  trade 
will  hit  a  swinging  stride  as  soon  as  the  credit  condition  has 
sufficiently  eased.  Banks  are  still  ultra-conservative  in 
granting  loans  for  any  except  the  most  promising  projects. 
A  mild  open  winter  has  decreased  the  demand  for  money  on 
the  part  of  sheep  and  stock  men.  Operating  expense  has 
been  materially  cut  down  and  the  request  for  credit  i-educed 
accordingly.  The  banks  have  thus  been  in  a  position  to 
take  better  care  of  all  who  use  credit.  The  investment  mar- 
ket is  showing  a  healthy  increase  in  activity,  with  a  stead- 
ily growing  demand  for  high  grade  secm-ities.  The  sugar 
situation,  which  has  been  passing  through  a  critical  period, 
shows  marked  improvement.  The  tendency  of  the  federal 
government  to  favor  protective  tariffs  has  created  a  de- 
cidedly better  morale  among  beet  growers.  Many  savnnills 
that  have  been  closed  down  for  months  are  reported  re- 
suming operations,  an  indication  that  owners  are  confident 
that  building  and  construction  work  will  be  revived  in  the 
near  future.  Building  material  prices  continue  on  the 
downward  trend. 

Washers. — The  demand  is  showing  a  steady  improvement. 
Dealers  are  preparing  for  the  annual  spring  drive  and  are 
stocking.  Manufacturers  are  in  a  position  to  keep  their 
jobbers  amply  supplied. 
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Westinghouse  Takes  Agency  for 
Electric  Furnaces 

The  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh, 
Pa.,  announces  that  it  has  been  ap- 
pointed exclusive  sales  agent  in  the 
United  States,  its  possessions  and 
Canada  for  the  line  of  industrial  type 
"Hevi-duty"  electric  furnaces  manu- 
factured by  the  Electric  Heating  Ap- 
paratus Company,  123  Sussex  Avenue, 
Newark,  N.  J.  The  standard  heavy- 
dutv  industrial  furnaces  include  twelve 


of  $1,500,000  cumulative  preferred 
stock,  to  complete  the  manufacturing 
plant  at  Toronto,  Ohio,  and  to  provide 
additional  working  capital.  The  issue  is 
in  denominations  of  $1,000. 


Officials  of  the  Arrow  Electric 
Hold  Banquet 

The  Arrow  Club,  composed  of  the 
officers  and  beads  of  the  departments  of 
the  Arrow  Electric  Company,  Hartford, 
Conn.,  held  a  banquet  on  Feb.  1,  at  the 
factory.     The  gathering  was  a  success 
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different  sizes  from  18  in.  wide,  24  in. 
long,  13J  in.  high,  inside  dimensions, 
capacity  22  kw.,  up  to  32  in.  wide,  72 
in.  long,  16  in.  high,  capacity  80  kw. 
Either  automatic  or  non-automatic 
temperature  control  is  supplied. 


Year's  Fuse  Tests  Run  Into 
Big  Numbers 

During  the  past  year  short-circuit 
tests  on  6,795  cartridge-inclosed  fuses 
were  made  by  the  Underwriters'  Lab- 
oratories, Inc.,  at  its  New  York  City 
station,  according  to  its  January 
Laboratories  Data.  This  number  was 
evenly  divided  between  250-volt  and 
600-volt  fuses,  but  approximately  twice 
as  many  renewable  as  non-renewable 
•  fuses  were  tested.  As  high  as  566  were 
tested  in  a  single  day.  A  large  number 
were  also  tested  at  Chicago. 


not  only  from  the  standpoint  of  enter- 
tainment but  also  because  of  the  spirit 
of  optimism  which  prevailed. 

Northern  White  Cedar  Associa- 
tion Elects  Officers 

At  the  twenty-fifth  annual  meeting 
of  the  Northern  White  Cedar  Associa- 
tion at  Minneapolis  on  Feb.  8  and  9 
Benjamin  Finch  of  Duluth  was  elected 
president,  W.  B.  Thomas  of  Manistique, 
Mich.,  vice-president,  and  H.  F.  Pai"t- 
ridge  of  Minneapolis  treasurer.  M.  H. 
Schussler  and  W.  C.  Meader  of  Minne- 
apolis were  appointed  directors  to  serve 
two  years. 


Follansbee  Brothers  Company 
Issues  $4,000,000  Bonds 

A  new  issue  of  $4,000,000  of  first 
mortgage,  twenty-year,  7  per  cent  sink- 
ing-fund gold  bonds,  dated  March  1, 
1921,  is  being  ofi'ered  by  Follansbee 
Brothers  Company,  Pittsburgh,  Pa. 
Electrical  sheet  steel  is  one  of  the  com- 
pany's products.  The  proceeds  of  this 
issue,  together  with  an  additional  $1,- 
000,000  realized  from  the  proposed  sale 
of  $1,000,000  par  value  of  common 
stock,  will  be  used  to  retire  an  issue 


Ryan  Company  to  Specialize 
in  Electrolytic  Work 

F.  J.  Ryan  &  Company,  Franklin 
Trust  Building,  Philadelphia,  special- 
ist in  electric  heating  problems  in  both 
the  chemical  and  metallurgical  .indus- 
try, announces  the  appointment  of  de- 
partmental executives:  S.  H.  Our- 
backor,  director  of  engineering;  F.  A. 
Hall,  director  of  sales,  and  T.  B.  Bech- 
tal,  director  of  construction.  From  this 
time  on  the  new  organization  will  spe- 
cialize exclusively  in  electrometallurgy 
and  electrochemistry.  Departments  for 
the  manufacture  of  its  own  low-tem- 
perature ovens  have  been  added  and 
structural-  and  machine  divisions 
created  through  associations  with  Phila- 
delphia  shops.     The  company  has  re- 


cently opened  a  New  York  office  at  21 
East  Fortieth  Street  under  the  direc- 
tion of  E.  C.  Melby,  who  will  have 
supervision  over  the  New  York  district 
and  export  field. 


Jefferson  Glass  Erects  New  Gas 
Producers 

During  the  past  twelve  months  the 
Jefferson  Glass  Company,  Follansbee, 
W.  Va.,  has  greatly  enlarged  its  fac- 
tory space  and  has  also  improved  fac- 
tory conditions  by  the  erection  of  new 
gas  producers  and  muffled  lehrs,  which, 
according  to  C.  H.  Blumenauer,  presi- 
dent, will  not  only  improve  the  quality 
of  the  company's  products  but  also 
effect  a  relief  from  the  results  of 
natural-gas  shortage  during  the  winter. 


Note  Issue  to  Finance  Copper  for 
Foreign  Market 

The  Copper  Export  Association,  Inc., 
has  issued  $40,000,000  in  one,  two,  three 
and  four-year  8  per  cent  secured  gold 
notes  in  denomination  of  $1,000.  These 
are  secured  by  400,000,000  lb.  of  refined 
copper,  and  the  sums  required  for  pay- 
ment of  principal  and  interest,  it  is  re- 
ported, will  be  guaranteed  by  seventeen 
of  the  leading  copper  producers  in  this 
country.  The  Guaranty  Trust  Company 
of  New  York  is  trustee.  All  of  this 
copper,  it  is  announced,  has  been  pur- 
chased by  the  Copper  Export  Associa- 
tion, Inc.,  for  resale  in  foreign  markets, 
from  these  seventeen  companies:  Ana- 
conda Copper  Mining,  Calumet  &  Hecla 
Mining,  United  Verde  Copper,  Chile 
Exploration,  American  Smelting  &  Re- 
fining, Inspiration  Consolidated  Copper, 
Greene-Cananea  Copper,  Braden  Copper 
Mines,  Utah  Copper,  Ray  Consolidated 
Copper,  Chino  Copper,  Nevada  Consoli- 
dated Copper,  New  Cornelia  Copper, 
North  Butte  Mining,  Utah  Consolidated 
Mining  Company  and  the  Phelps  Dodge 
and  Kennecott  Copper  corporations. 


Woodworking    Machinery    Maker 
Enters  Motor  Field 

The  S.  A.  Woods  Machine  Company, 
Boston,  for  years  manufacturer  of  the 
"planers  of  woods,"  has  added  a  motor 
department  and  developed  a  line  of 
5-hp.  general-purpose  induction  motors 
— squirrel-cage,  polyphase,  double-rated, 
semi-inclosed,  with  40-deg.  ratings. 
This  department  is  in  operation  now 
and  will  soon  be  in  position  to  manu- 
facture on  a  large-scale  basis. 


Toledo  Crane  Company  Enlarging 
Plant 

The  Toledo  Crane  Company,  Bucyrus, 
Ohio,  successor  to  the  Toledo  Bridge  & 
Crane  Company,  Toledo,  manufacturer 
of  "Toledo  Cranes,"  has  been  chartered 
under  the  laws  of  Ohio.  The  company 
is  now  constructing  and  expects  to  have 
completed  by  March  15  a  building,  120 
ft.  X  320  ft.,  to  be  used  for  erecting  and 
assembly  purposes;  machine  shop,  60  ft, 
X  300  ft.;  structural  shop,  90  ft.  x  300 
ft.;  pattern  shop,  60  ft.  x  140  ft.,  all 
equipped  with  modern  tools  and  ar- 
ranged for  continuous  production,  which 
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will  enable  it  to  maintain  former  stand- 
ards of  quality  and  service  established 
for  "Toledo"  cranes.  The  main  office  of 
the  company  will  be  at  Bucyrus,  with 
sales  offices  in  New  York  City,  Boston, 
Philadelphia,  Pittsburgh,  Buffalo,  Cleve- 
land, Cincinnati,  Chicago,  St.  Louis, 
Kansas  City,  Seattle,  Salt  Lake  City, 
San  Francisco,  Birmingham  and  Min- 
neapolis. C.  F.  Michael  is  president 
and  W.  F.  Billingsley  is  vice-president 
and  general  manager. 


Moorhead  Laboratories  Closes 
Contract  for  Vacuum  Tubes 

The  Moorhead  Laboratories  Com- 
pany, San  Francisco,  which  operates 
one  of  the  largest  factories  in  the  world 
devoted  exclusively  to  the  manufacture 
of  vacuum  tubes,  recently  closed  a  con- 
tract with  the  Radio  Corporation  of 
America,  the  General  Electric  Company 
and  the  American  Telephone  &  Tele- 
graph Company  whereby  it  will  con- 
tinue to  manufacture  vacuum  tubes  un- 
der the  Fleming  valve  and  De  Forest 
audlon  patents.  These  patents  are  con- 
trolled by  the  General  Electric  Com- 
pany and  the  American  Telephone  & 
Telegraph   Company. 


WUson  Acquires  Wescott 
Jobbing  Business 

The  electrical  jobbing'  business  of 
George  T.  Wescott  &  Company,  645 
Washington  Boulevard,  Chicago,  has 
been  taken  over  by  Gordon  D.  Wilson, 
who  will  continue  to  represent  the  fol- 
lowing companies  under  his  own  name: 
The  Scranton  Button  Company,  manu- 
facturer of  composition  socket  bush- 
ings, insulation  material,  etc.;  Triangle 
Conduit  Company,  "Triduct"  flexible 
non-metallic  conduit,  "Tricord"  portable 
conductor  for  hard  service,  etc.;  Dongon 
Electric  Manufacturing  Company,  bell 
ringing  transfonners,  ammeters;  Fibro 
Products  Company,  electrical  and  me- 
chanical tubes;  Scranton  Glass  Instna- 
ment  Company,  battery  thermometers, 
etc.,  and  the  D.  M.  Steward  Manu- 
facturing Company,  "Lavite"  insulators. 


Contests  Among  Lamp  Operatives 
Increase  Production 

"Ballot-box  battles"  have  been  waged 
among  operatives  of  both  the  large 
lamp  factories  and  miniature  lamp 
factories  of  the  National  Lamp  Works, 
Nela  Park,  Cleveland,  in  an  endeavor 
to  reduce  shrinkage  and  increase 
production.  The  principal  trophy  was 
awarded  to  F.  C.  Kirchner,  general 
manager  of  the  Youngstown  plant.  Two 
cups  also  were  awarded,  for  shrinkage 
and  for  production.  In  the  miniature 
lamp  contest  the  award  went  to  the 
Cleveland  Miniature  Lamp  Division,  W. 
H.  Stiles  manager. 

It  has  been  the  experience  of  the  Na- 
tional Lamp  Works  that  contests  are  a 
most  effective  means  of  getting  quick 
and  extraordinary  results  in  either  the 
selling  or  the  manufacturing  field.  In 
the  case  of  the  "ballot-box  battle"  the 
increase  in  production  attained  was 
equivalent  to  normal  output  of  several 


standard  lamp  factories,  while  the  pro- 
portion of  lamps  spoiled  in  manufac- 
ture was  reduced  by  a  large  percentage. 
A  distinct  improvement  in  morale 
throughout  the  organization  is  also 
noted  during  these  contests. 


Macbeth-Evans  Cuts  Line 
to  Standardize 

Sales  instructions  are  just  going  out 
from  the  Macbeth-Evans  Glass  Com- 
pany, Pittsburgh,  Pa.,  that  in  order  to 
provide  unit  production  and  to  effect 
a  standai-dization  of  the  company's 
products  the  line  of  glassware  has 
been  reduced  from  6,000  to  550  items. 
The  company  is  aiming  to  concentrate 
its  production  on  these  items  and  pro- 
duce for  stock,  expecting  In  the  near 
future  to  have  stocks  sufficient  to  war- 
rant shipments  in  seventy-two  hours. 
To  this  end  some  other  departments  of 
the  company  are  now  assisting  the 
electrical  glassware  department,  which 
is  running  to  capacity,  to  build  these 
lines  for  stock. 


Blaw-Knox  Sends  Engineer  to 
Japan  to  Design  Steel  Towers 

E.  L.  Gemmil,  chief .  engineer  of  the 
structural  department  of  the  Blaw- 
Knox  Company,  Blawknox,  Pa.,  has 
sailed  for  Japan,  where  he  will  design 
the  transmission  towers  for  the  new 
high-tension  line  of  the  Tokyo  Elec- 
tric Power  Company.  The  contract, 
which  was  closed  a  few  weeks  ago, 
calls  for  5,000  towers. 


Forty-Ton  Electric  Steel  Furnace 
in  Operation 

About  three  weeks  ago  the  United 
States  Steel  Corporation  placed  in  oper- 
ation a  battery  of  two  40-ton  hot-steel 
electric  furnaces  of  the  Heroult  type 
for  the  United  States  naval  ordnance 
plant  at  Charleston,  W.  Va.  Although 
30-ton  furnaces  have  been  built  by  this 
corporation  and  operated  for  nearly 
two  years,  this  new  furnace  is  said  to 
be  the  largest  hot-steel  electric  furnace 
ever  built,  and  the  limit,  it  is  thought, 
has  not  yet  been  reached. 

It  was  designed  for  operation  at  3,000 
kw.,  using  24-in.  cai'bon  electrodes,  but 
it  has  functioned  properly,  according  to 
tests,  at  2,350  kw.,  at  which  figure  the 
power  factor  noted  was  91,  and  it  is 
probable  that  the  electrodes  will  be 
reduced  to  20  in. 


Western  Electric  Sees  Biggest 
Year  for  Farm  Lights  Ahead 

At  a  sales  conference  on  farm  power- 
lighting  plants  held  in  Chicago  by  the 
Western  Electric  Company,  Feb.  1-5, 
the  consensus  of  opinion  was  that  the 
year  1921  -will  record  the  biggest  sales 
of  farm-lighting  plants  in  the  history 
of  the  company.  The  meeting  was  at- 
tended by  the  Western  Electric  district 
managers,  the  managers  and  sales  man- 
agers of  all  branch  houses  and  the 
company's  power-light  specialists. 

The  general  purpose  of  the  meeting 


was  to  discuss  sales  possibilities  for 
the  present  year  and  to  outline  a  plan 
of  action.  The  latter  will  include  a 
campaign  of  education  on  a  scale  never 
before  attempted,  intended  to  reach  the 
farmer  direct,  through  advertising  in 
about  forty  sectional  and  state  farm 
papers.  Optimism  over  the  outlook 
was  freely  expressed,  and  regarding 
present  conditions  the  general  opinion 
was  that  business  is  not  bad,  but  just 
hard  to  get. 


Universal  Chain  to  Open  New  Mill 

The  Universal  Chain  Company, 
Stroudsburg,  Pa.,  expects  to  open 
within  about  thirty  days  a  new  wire 
mill — that  of  the  Pennsylvania  Steel 
Wire  Company.  This  mill  will  draw 
wire  of  any  cross-section  for  the  manu- 
facture of  lighting  fixtures.  A  Chi- 
cago office  will  be  opened  at  about  the 
same  time,  with  P.  E.  Pollano,  general 
sales  manager,  in  charge. 


The  Elliott  Company,  Jeannette,  Pa., 
held  a  convention  from  Feb.  10  to  12 
inclusive  for  its  sales  organization, 
which  was  attended  by  all  the  district 
managers,  sales  engineers  and  sales 
agents  of  the  company.  An  exhaustive 
study  was  made  of  the  Elliott  products, 
and  addresses  were  given  by  the  engi- 
neers and  experts  of  the  company  as 
well  as  those  of  the  Lagonda  Manufac- 
turing Company  and  the  Liberty  Man- 
ufacturing  Company. 

The     Acme     Wire     Company,     New 

Haven,  Conn.,  announces  the  opening 
of  its  Chicago  office  at  Room  1105,  Mon- 
adnock  Block,  53  West  Jackson  Boule- 
vard, in  charge  of  H.  B.  Bassett.  The 
company  also  maintains  branch  offices 
in  the  Guardian  Building,  Cleveland,  in 
charge  of  J.  T.  Crippen,  and  in  New 
York  City  at  52  Vanderbilt  Avenue,  in 
charge  of  H.  S.   Glasby. 

The  Lionel  Corporation,  Irvington,  N. 
J.,  manufacturer  of  electrically  oper- 
ated toys,  batteries,  etc.,  is  planning  to 
erect  a  one-story  addition  to  its  plant, 
30  ft.  X  60  ft. 

The    Splitdorf     Electrical     Company, 

2900  South  Michigan  Avenue,  Chicago, 
is  reported  to  be  receiving  bids  for  the 
construction  of  a  six-story  building,  120 
ft.  X  300  ft.,  at  Twenty-second  Street 
near  Fifty-fourth  Avenue,  Cicero,  111., 
to  cost  about  5700,000. 

The  Harter  Manufacturing  Company, 

522  South  Clinton  Street,  Chicago,  is 
having  plans  prepared  for  the  construc- 
tion of  a  one-stoi-y  factory,  100  ft.  x  125 
ft.,  at  Lincoln  and  Pullerton  Streets,  to 
cost  about  $50,000.  The  company  man- 
ufactures electric  light   fixtures. 

The  Maring  Wire  Company,  Muske- 
gon, Mich.,  manufacturer  of  cotton- 
covered  and  enameled  magnet  wire,  an- 
nounces the  appointment  of  the  Beedle 
Equipment  Company  as  its  representa- 
tive. The  Cincinnati  office,  at  1309-10 
Union  Trast  Building,  is  in  charge  of 
A.  L.  Beedle.  The  Indianapolis  office,  at 
509-10  Lemcke  Building,  is  in  charge  of 
F.  T.  Miles. 
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The    National    Lamp    Works    of    the 

General  Electric  Company,  Nela  Park, 
Cleveland,  has  awarded  contract  for 
the  construction  of  a  factory,  80  ft.  x 
200  ft.,  two  stories,  at  its  new  Indian- 
apolis plant.  The  cost,  including  ma- 
chinery, is  estimated  at  about  $200,000. 

The  Duplex  Storage  Battery  Com- 
pany. Beaver  Dam,  Wis.,  has  recently 
been  reoi-ganized  with  the  following 
officers:  J.  W.  Deniger,  Beaver  Dam, 
president;  Herman  L.  Schickel,  Mil- 
waukee, vice-president;  M.  A.  Jacobs, 
Beaver  Dam,  secretiiry  and  treasurer, 
and  Peter  M.  Kettenhofen,  general 
manager.  The  company  recently  re- 
moved its  plant  from  Milwaukee  and 
now  occupies  the  former  works  of  the 
Beaver   Dam    Manufacturing   Company. 

The  Combustion  Engineering  Corpo- 
ration. 11  Broadway,  New  York  City, 
has  established  a  branch  office  at  521 
Candler  Building.  Atlanta,  Ga.,  in 
charge  of  A.  A.  Hutchinson. 

The  Electric  Service  Supplies  Com- 
pany, Seventeenth  and  Cambria  Streets, 
Philadelphia,  held  a  sales  meeting  at 
the  Philadelphia  plant  the  lirst  week 
in  February  >''hich  was  attended  by  the 
sales  force  covering  the  Eastern  teiTJ- 
tory  The  daily  discussions  of  the  busi- 
ness conditions  in  the  central  station, 
railway,  mining  and  industrial  fields 
indicated  recent  increased  activity  and 
an  optimistic  outlook  for  the  future. 
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The  Motor  Company,  Winston-Salem, 
N.  C,  has  opened  a  branch  house  at 
633  South  Elm  Street,  Greensboro,  N.  C. 
The  crrppany  will  handle  the  Lalley 
light  and  power  plants,  "Laundry 
Queen"  electric  washing  machines, 
"Eureka"  vacuum  cleaners  and  other 
well  known  labor-saving  devices  and 
appliances  for  the  farm  and  the  home. 
O.  C.  Nance  and  Han-y  Sadler  will  be 
in  charge  of  the  Greenfield  branch. 

The  Hart  &  Hegeman  Manufacturing 
Company,  Hartford,  Conn.,  has  filed 
notice  of  increase  in  capital  stock  of 
$84,000,  making  the  total  outstanding 
capitalization  $105,000. 

The  Oriole  Electric  Manufacturing 
Company,  Norwalk,  Conn.,  has  filed 
notice  of  change  in  name  to  the  King- 
Craymer  Electric  Manufacturing  Com- 
pany. 

Farley  &  MacNeill,  107  Federal 
Street,  Boston,  dealers  in  electric  fix- 
tures and  supplies,  it  is  reported,  have 
leased  the  five-story  building  at  62-64 
Stanhope  Street,  comprising  about  16,- 
000  sq.ft.  of  floor  space,  to  be  used  as 
a  storage-battery  manufacturing  plant. 

The  Cook  Electric  Company,  Green- 
field, Mass.,  manufacturer  of  electric 
products,  is  being  reorganized.  Charles 
L  Cook  has  disposed  of  his  interest  to 
C.  E.  Parson,  who  will  head  the  com- 
pany. Edgar  M.  Grrves  is  also  inter- 
ested in  the  firm. 
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Foreign  Trade  Notes 


F\IR  TO  BE  HELD  IN  NETUEH- 
LANU.S  E.\ST  INDIES.  —  Annouiioement 
has  been  made,  accordmg  to  the  Lonrton 
ElcctrwUm,  that  the  second  Neth.-rUinda 
East  Indiel  Fair  will  be  held  at  Bandoeng, 
jlvva  fror^  Sept.  19  to  Oct.  9  this  year. 
The  fair  will  be  international  m  character 
and  will  offer  manufacturers  an  opportunity 
of  exhibiting  wares  of  all  kmd.s.  Every- 
thing pertaining  to  industry,  commerce  and 
agriculture   will   be   presented. 

KYDnO-ELECTRIC  PROJECT  IN  LIRO 
V-U.LEY.  IT.\LY.— The  Society  Idroelet- 
trica  Cisalpina.  Milan.  Italy,  formed  in 
March.  1919.  with  a  capital  stock  of  -■O?';'- 
ono  Ure  it  is  reported,  h.as  decided  to  m- 
crease  its  capital  to  3U.000.000  ire  for 
the  purpose  of  carrying  out  proposed  hydro- 
electric project  in   the  Liro  Valley. 

MANUFACTURE  OF  ELECTRIC 
COOKING  R.tNGES  IN  ITALY.— With  the 
object  of  manufacturins  electric  cooking 
'  raiigcs  of  the  thermal  storage  type  and  all 
other  thermo-electrical  apparatus  for  hou.se- 
hold  and  industrial  purposes,  fourteen  large 
Italian  concerns  have  become  partners  in 
a  conipanv.  Imown  as  the  Societn  Italiana 
per  I'.VccumulaEione  Termoelettrioa.  Milan, 
recently  organized  with  a  capitnl  stock  or 
5.000,000    Ure. 

DEMAND  FOR  ELECTRICAL  SIIP- 
PLIEfc.  IN  CHIN.V. — There  is  an  increasing 
demand  in  Canton,  China,  for  elortrlcal 
supplies,  the  principal  item  being  fan.s  and 
accessories.  There  Is  also  a  d<mand  for 
small  electric  generating  units  of  about 
2  kw  tor  use  in  government  offices,  homes 
of  wealthv  Chinese  and  a  few  factories. 
A  growing  market  in  this  district  for  elec- 
tric power  plants  and  equipment  also  exusts. 
TELEPHONE  TNSTALL.\TIONS  I N 
MANrHL'RL\. — Since  the  installation  of 
American  telephones  in  the  city  of  Mukden 
the  service  has  been  so  greatly  imprdved. 
.".ccording  to  Consul-General  Pontius,  that 
it  is  now  proposed  to  extend  the  service 
throughout  the  entire  province  of  FcnKtlen. 
Of  the  fiftv-six  counties  only  twenty-six 
have  telephone  installations  at  present,  the 
Instruments  for  most  part  being  of  a  very 
cheap  grade  imported  from  Japan.  The 
provincial  government  is  desirous  of  ad- 
ministering the  telephone  .system  of  the 
province  and  is  prepared  to  take  over  all 
the  apparatus  now  in  operation.  The  cost 
of  providing  the  entire  province  with  a 
new  and  adequate  system  is  estimated  P.t 
about  $3,000,000   (Mexican^. 


NEW  TARIFF  ON  ELECTRICAL  GOODS 
IN  SPAIN.- — Official  confirmation  has  been 
received  at  Washington  that  a  new  general 
tariff  will  be  promulgated  on  March  20  to 
go  into  effect  probably  forty  days  after  pro- 
mulgation. Increased  rates  on  electrical 
goods  are  expected,  but  the  amount  of  in- 
crease  has    not   been    definitely   decided. 


New  Apparatus  and  Publications 


LINE  EQUIPMENT.  —  The  Electric 
Power  Equipment  Corporation.  Thirteenth 
and  Woods  Stret.  Phieladelphia.  has  issued 
bulletins  Nos.  103,  104.  300,  302.  and  bOO, 
covering  its  indoor  choke  coils,  copper  fit- 
tings, pole-top  switches,  outdoor  bus  sup- 
ports   and    control    switches    respectively. 

W\TER  HE.\TER. — The  Electric  Boiler 
Corporation.  475  Main  Street.  Cambridge, 
Mass..  has  issued  a  booklet  entitled  •'Blec- 
tric  Boilette."  de.scribins  an  electrically 
heated  and  automatically  controlled  hot- 
water  tank. 

MOTOR  DRIVE.  —  "Sectional  Individual 
Motor  Drive  for  Paper  Macliines"  is  the 
subject  of  leaflet  1933  of  the  Westinghouso 
Electric  &  Manufacturing  t:ompany.  East 
Pittsburgh,   Pa. 

MOTORS. — Leaflet  1160-A  of  the  West- 
inghouse  Electric  &  Manufacturing  Com- 
pany. V.;\st  Pittsburgh.  Pa.,  gives  the  fea- 
tures of  the  type  CS  squirrel-cage  induction 
motors. 

POWER  ST.AND. —  The  32-volt  power 
stand  maiiuCactured  by  the  Westinghouse 
Electric  &  M.aiiuf.acturing  Company,  East 
Pittsburgh,  Pa.,  is  illustrated  und  described 
in  folder  No.  444S.  entitled  "Do  Your  Chores 
Electrically." 

MOTORS. — The  General  Electric  Com- 
pany. Schenectady.  N.  Y..  has  issued  bul- 
letin No.  48143.1.  de.scribing  its  alternating- 
currint  mill  motors,  type  MI  and  MIS,  for 
service    in    steel    plants. 

ELECTRIC  TRUCKS. — The  rommorcial 
Truck  Company,  Philadelphia,  is  distribut- 
ing a  four-page  leaflet  describing  Its  C-T 
electric   trucks. 

IRONERS.— The  Western  Appliance  M.an- 
ttfacturing  Company.  1405  L.  C.  Smith 
Building,  Seattle,  is  distributing  a  folder 
describing  its  new  "Mercer"  electric  ironer. 
rSRAKES. — The  Cutler-IIammer  Manu- 
facturing Company.  Milwaukee  has  issiied 
publication  SoO.  describing,  and  illustrating 
hs  ejectricallv  ooeiatetl  C-ri  Drakes. 


BATTERY  TEST  CHART. — The  Allon- 
Bradley  Company,  Milwaukee,  has  pub- 
lished a  new  battery  test  chart.  14  in.  x 
31  in.,  to  be  used  exclusively  with  the 
Allen-Bradley  rate  disgiiarge  test  set. 

ELECTRIC  REFRIGERATORS.  —  "The 
Most  Modern  Household  Utility"  is  the  title 
of  a  small  booklet  published  by  the  Colfax 
Company,  Chicago,  describing  and  illustrat- 
ing   its    electric    refrigerator. 

E.\TTERY-CHARGING  EQUIPMENT.— 
The  -Automatic  Electrical  Devices  Company, 
120  West  Third  Street.  Cincinnati,  has 
issued  bulletin  620,  illustrating  its  v,arious 
types  of  fixed  resistance  charging  panels 
for  industrial  trucks  and  locomotive  serv- 
ice. i'liIJetin  621  covers  its  "Unipanels," 
sectional  battery-charging  equipment  for 
charging  industrial  trucks,  stor.age-battery 
locomotives,  electric  commercial  vehicles 
and  starting  and   ignition   batteries. 

SOLDERING  IRONS.— The  Baco  Elec- 
tric Company,  Bode,  Iowa,  is  distributing 
two  leaflets,  one  describing  the  Baco  elec- 
tric soldering  iron  and  the  other  the  Baco 
electric   "Soderwand." 

PORTABLE  ELECTRIC  GRINDERS 
.\ND  DRILLS. — The  Cincinnati  Electrical 
Tool  Company,  Cincinnati,  has  issued  cat- 
alog No.  14,  covering  its  complete  line  of 
portable  electrical  drills,  grinders  and 
buffers. 

MOTORS. — The  General  Electric  Com- 
pany, Schnectady.  N.  Y.,  has  issued  bulletin 
No.  4R1.00A  describing  its  commtitating- 
pole  direct-current  crane  and  hoist  motors, 
CO-1800  line. 

COLOR  FII>TER. — The  Holophane  Com- 
pany, New  York  City,  has  developed  a 
color  filter  for  use  with  its  window-lighting 
reflector  No.    922. 

LIGHTING  FIXTURES. —Circular  7A- 
C-2  issued  by  the  Westingliouse  Electric  & 
Manufacturing  Company,  George  Cutter 
Works,  South  Bend,  Ind..  describes  the 
W^cstinghouse  "Luxsolite"  fixtures  for 
street   lighiing. 

RESISTOR  FOR  HEATING  DEVICES. 
— The  National  Electrical  Supply  Company. 
1328  New  York  Avenue,  Wrashington,  D.  C,.' 
is  manufacturing  a  new  resistor  for  heat- 
ing devices,  rheostats,  instruments,  etc., 
designated  as    "calorel   ribbon." 

SWITCHES  FOR  BATTERY  CHARG- 
ING.—  The  Autom  'c  Electrical  Devices 
Company,  122  Wesv  Third  Street,  (Cincin- 
nati, has  placed  on  the  market  a  heavy 
duty  self-closing  underload  switch  (type 
M).  with  ratings  of  50  amp.  to  200  amp., 
designed  for  charging  large  storage-battery 
mining  locomotives. 

INSTTL.ATING  MATERI.VL. — The  Boon- 
ton  Rubber  Manufacturing  Company. 
I'.oonton,  N.  J.,  has  published  a  forty- 
eight-page  booklet  entitled  "Boonton  Bake- 
lite,"  in  which  it  describes  and  illustrates 
the  method  of  manufacturing  bakelite  and 
its  uses. 

VALVES.  —  Tlie  Yarnall-Waring  Com- 
pany. Chestnut  Hill.  Philadelphia,  is  dis- 
tributing a  leaflet  describing  its  "Yarway" 
junior   seatless    valve. 

HOIST. — ^The  Rcvolv.ator  Company.  327 
Garfield  Avenue.  Jersey  CHy.  has  Issued 
bulletin  No.  58,  describing  its  electric 
motor-driven  revolvator  for  stacking  mer- 
chandise. 


New  Companies 


THE  OPALESCENT  ART  COMPANY 
has  filed  articles  of  incorporation  under 
the  laws  of  the  State  of  Delaware,  with  a 
capital  stock  of  $73,000.  The  Incorporators 
are  M.  I/.  Rogers,  L.  A.  Irwin  and  W.  G. 
Singer.  ■Wilmington.  The  company  propose-s 
to  manuf.Tcture  lamp  -shades,  electric  signs. 

etc. 

THE  NATION-\L  ELECTRIC  -M.VNU- 
FACTURING  COMPANY  has  filed  articles 
of  incorporation  under  the  laws  of  the  State 
of  Delaware,  with  a  capital  stock  of  $600.- 
000.  The  incorporators  are  M.  L.  Rogers. 
L.  A.   Irwin  and  VJ.  G.  Singer,  Wilmington. 

THE  WATTS  COMPANY  has  filed  articles 
of  incorporation  under  the  laws  of  the 
State  of  Delaware,  with  .a  capital  stock  of 
$225,000.  The  incorporators  arc  F.  R.  Han- 
sell  J.  Vernon  Pimm  and  E.  M.  .MacFar- 
land,  Philadelphia.  The  company  proposes 
to  manufacture  electrical  and  mechanical 
engines. 

THE  S  L.  ANDER.SON  ELECTRIC 
SERVICE  COMPANY,  New  York.  N.  T., 
has  been  incorporated  with  a  capital  stock 
of  $10,000  by  H.  G.  Sauliner,  -\.  T.  Rose 
and   S.   L.   .Vnderson.   Story  Point. 

THE  CRYSTAL  ELECTRIC  COMP.ANY. 
Niw  York  City,  has  been  incorporated  with 
a  caplt.al  stock  of  $5,'>0d  by  E.  H.  Schwartz. 
L.  G.  Herman  and  E.  Ca'-t<r.  914  .Mdiis 
Street. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(I.sKii,-d    Jan.    2.-..    1321) 

1.367.224.  R.4DIO-RECEIVING  System  ; 

Harold  De  Forest  Arnold.  Ba.«t  Orange. 
N.  J.  App.  filed  Jan.  5.  1916.  Telephony 
and  telegiaphy. 

1,367.258.  Marine  Telegraph  ;  Charles  J. 
Henschel,  Brooklyn.  N.  Y.  App.  filed 
March  28.  1919.  To  transmit  signals  to 
different  parts  of  vessel. 

1,367.267.  Sanitary  Attachment  for 
Telephones  :  Heniy  C.  Karlson.  Borough 
of  Hasbrouck  Heights.  N.  J.  App.  filed 
Feb.  5.  1920.  For  attachment  to  mouth- 
pieces of  transmitters. 

1,367.283.  Ratcheting         Mechanism  : 

Arthur  Simon.  Milwaukee.  Wis.  App.  filed 
June  26.  1916.  Solenoid  ratcheting 
mechanism. 

1,367.285.  Testing  Block  ;  Martin  M. 
Stimmel.  San  Francisco.  Cal,  App.  filed 
March  3.  1920.     For  lamps,  fuses,  etc. 

1.367.287.  Storage  Battery  .  Alfred  J. 
Trigwell.  San  Jose.  Cal.  App.  filed  Dec. 
29.  1919.     Separators  reinforce  plates. 

1.367.288.  Battery  Plate;  AltreA  J.  Trig- 
well.  San  Jose.  Cal.  App.  filed  April  16. 
1920.     Provides  for  expansion  by  heat. 

1.367,298.  Alternating-Current  Motor 
AND  Generator  ;  James  Burke.  Erie.  Pa. 
App.  filed  Feb.  8,  1917.  For  regenerative 
operation. 

1.367.305.  Telp;grapht  ;  George  C.  Cum- 
mings.  East  Orange.  N.  J.  App.  filed 
Aug.   7,  1918.      Duplex. 

1,367.319.  Motor-Generator        System  : 

Carlton  L.  Kennedy.  South  Braintree, 
Mass.  App.  filed  Oct.  23.  1916.  To  pre- 
vent excessive  starting  current. 

1.367,338.  Switching  Mechanism  :  Harry 
G.  Webster.  Chicago,  111.  App.  filed  Dec. 
26.   1916.      Trunk  teleplione. 

1,367,341.  Electric  Heating  Unit;  Charles 
C.  Abbott,  Pittsfleld,  Mass.  App.  filed 
Nov.  15.  1918.  Resistance  conductor  in- 
closed in  metallic  sheath. 

1.367.352.  Method  of  and  Device  for 
Controlling  Electric  Arcs;  Daniel  F. 
Comstock.  Brookline.  Mass.  App.  filed 
Oct.  20.  1915.     Projection  apparatus. 

1.367.364.  Electric  Furnace;  Abraham  M. 
Erichsen.  Porsgrund.  Norway.  App.  filed 
Nov.    28.  1919.      Smelting  furnaces. 

1.367.409,  Process  of  Producing  Ferrous 
Oxide  ;  Archibald  J.  MacDougall.  Toronto. 
Ontario.  Canada.  App.  filed  Aug.  21. 
1920.     Electrolytic. 

1.367,442.  Electric  Resistance  Heater 
FOR  Melting  Furnaces  ;  Alfred  von  Zeer- 
leder,  Geneva,  Switzerland.  App.  filed 
Dec.  22,  1919.  Three-phase  resistance 
heater. 

1.367,463.  Electric  Water  Heateb  ;  Her- 
bert W.  Christian,  Detroit,  Mich.  App. 
filed  Dec.  19.  1919.  For  hospitals,  resi- 
dences,  etc. 

1.367,472.  Device  for  Concentration  op 
Light  Rays  :  Walter  J.  Harvey.  Toronto. 
Ontario.  Canada.  App.  filed  Nov.  26. 
1917.     Therapeutic  and  ophthalmii   work. 

1.367.486.  Mag.seto-Electric  Machine; 
Leonard  Le  Baron  and  Arthur  C.  Harrell. 
Pensacola,  Fla.  App.  filed  Feb.  2-1.  1920. 
Steady  and  uniform  rotation. 

1,367.489.       Toilet    Article;     Patrick     Mc- 
Guire.   Superior,   Wis.      App.    filed    May   8, 
1920.      Hair  curler  and  dryer. 
(Issued   Feb.    8.   1921) 

1.367.534.  .Self-Winding  Attachment  for 
Seco.ndary  Clocks  ;  James  W.  Brvce, 
Binghamton,  N.  Y.  App.  filed  Nov.  17, 
1919.     Ma-ster-control  system. 

1.367.535.  Wire  Holder  for  Trolleys; 
John  Bulthouse.  Chicago.  III.  App.  filed 
Sept.  8.  1919.  For  retaining  wheel  in 
proximity    to   wire. 

1.367.552.  Method  of  Electric  Welding; 
Charles  H.  Kicklighter.  Atlanta.  Ga. 
App.  filed  July  28.  1919.     Spot  welding. 

1.367.553.  Method  of  Joining  Metal  by 
Electric  Welding:  Charles  H.  Kick- 
lighter.  Atlanta.  Ga.  App.  filed  Julv  28, 
1919.     Spot  welding.  " 


1,367,562.  Electrical  Attachment  Plug  ; 
Joh.inn  G.  Peteison,  Jersey  City.  N.  J. 
App.  filed  Nov.  23,  1917.  Leads  con- 
nected  simpl.v. 

1,367.567.  Electroplating        Machine; 

Harry  A.  Sedgwick  and  Patrick  J.  Shee- 
han,  Milwaukee.  Wis.  App.  filed  March 
3.   1917.      Continuous  action. 

1,367,571.  Transmission-Equalization  Ar- 
rangement; George  K.  Thompson, 
Maplewood,  N.  J.  App.  filed  Oct.  2,  1919. 
Telephone. 

1,367,583.  .System  for  Signaling;  Bor- 
nett  L.  Bobroff.  Milwaukee.  Wis.  App. 
filed  April  2.  1918.     Annunciator. 

1.367.586.  Ignition  Generator;  Paul  H. 
Brandt.  Cleveland.  Ohio.  App.  filed  Aug. 
23.   1917.      Inductor  alternator. 

1.367.590.  Transmission  Circuits  ;  Charles 
S.  Demarest.  Brooklyn.  N.  Y.  App.  filed 
May  17.  1919.     Telephone  signal. 

1.367.592.  Starting  and  Speed-Limiting 
Device  for  Electric  Motors  ;  Joseph  E. 
Feller.  Brooklyn.  N.  Y.  App.  filed  April 
13.  1917.     Automatic. 

1.367.593.  Secondary  or  Storage  Battery  ; 
Bruce  Ford.  Philadelphia.  Pa.  App.  filed 
April  14.  1916.     Rugged. 

1.367.594.  Storage  Battery  ;  Bruce  Ford, 
Philadelphia.     Pa.       App.     filed    Aug.     16, 

1919.  To  avoid  introduction  of  dust  when 
filling. 

1.367.595.  Storage  Battery;  Fruce  Ford, 
Philadelphia.  Pa.  App.  filed  Nov.  5.  1919. 
To  keep  cover  from  warping. 

1.367.598.  Trolley-Wire  Clamp;  Georges 
E.  Henry,  Mansfield,  Ohio.  App.  filed 
May  13.  1920.     .Suspension. 

1.367.599.  Conductor  Support;  Georges  E. 
Henry.  Mansfield.  Ohio.  App.  filed  June 
19.  1920.     Trolley-wire  clamp. 

1,367.613.  Translating  Device;  William 
W.  MacFarlane.  Philadelphia.  Pa.  App. 
filed  Nov.    22.   1917.      Induction  coils. 

1.367.618.  WiRB  Support;  Samuel  S.  Mat- 
thes.  Mansfield.  Ohio.  App.  filed  Jiine 
11,  1920.     Trolley-wire  clamp. 

1.367.619.  Wire  Clamp;  Samuel  S.  Mat- 
thes.  Mansfield,  Ohio.     App.  filed  Sept.  30, 

1920.  Trolley. 

1.367.679.  .Motor-Speed  Control;  Frank 
W.  Adsit  and  Benjamin  B,  Bienhoff, 
Minneapolis.  Minn.  App.  filed  March  1, 
1919.  Low  rate  of  speed  with  maximum 
torque. 

1,367,705.  Automatic  Telephone  System  ; 
Charles  W.  Keckler.  Newark.  N.  J.  App. 
filed  March  21.  1917.  Substation  send- 
ing devices. 

1.367.708.    Submarine  Propulsion  System  ; 

Robert  V.  Morse.  Ithaca.  N.  Y.     App.  filed 

April  26.   1915.      Greatly   increased  power 

for  limited   periods. 
1.367.717.       Printing-Telegraph     System  ; 

Paul  M.   Rainey.  Glen  Ridge,  N.  J.     App. 

filed  Nov.  15.  1917.     Multiplex  systems  of 

secret  service. 
1.367.727.    Electromagnetic  Device;  James 

A     Wotton.    Montclair.    N.    J.      App     filed 

Aug.   29.  1917.     Relays  having  retractable 

armatures. 

1.367.729.  Telegraph  System;  George  H. 
Bell.  South  Orange.  N.  J.  App.  filed  April 
17.  1918.     Repeater  system. 

1.367.733.  Telegraph  System  ;  George  C. 
Cummings.  East  Orange.  N.  J.  App.  filed 
Dec.   27.   1918.     Repeater  system. 

1.367.734.  Construction  of  Reactance 
Coils;  Austen  M.  Curtis.  Brooklyn,  N.  Y. 
App.  filed  Aug.   16,  1917.      Radio. 

1.367.735.  Printing-Telegraph  System  ; 
Amos  F.  Dixon.  Newark.  N.  J.  App.  filed 
.Aug.  1.  1917.  .Selecting  switch  mechan- 
ism. 

1.367.746.  Ear  Shield;  William  J.  Kent. 
Brooklyn.  N.  Y.  App.  filed  July  16.  1918. 
For  use  by  aviators. 

1.367.774.  SiG.NALiNG  System  ;  Joseph  C. 
Field,  Orange.  N.  J.  App.  filed  April  13. 
1918.  SelectiveLv  operated  signal  con- 
trol. 

1.367.781.  Electric  Pocket  Lamp;  J. 
Oskar  Jimghans.  Schramberg.  Germany 
App.  filed  Oct.  10,  1916.  Manually  oper- 
ated flashl.-imp. 

1,367.796.  Metal  Working  by  Electricity; 
Charles  A.  Cadwell,  Cleveland,  Ohio.  App. 
filed  June   26.  1919.      Copper  welding. 

1.367.804.  Starting  and  Lighting  Sys- 
tem ;  Thomas  R.  Du  Bois,  Niagara  Falls, 
N.  Y.  App.  filed  Aug.  28.  1916.  Auto- 
mobile. 

1.367,811.  Cable-Winding  Device  ;  Walter 
F.  Grams,  Venice,  Cal.  App.  filed  Sept. 
25.   1919.      For  winding  tape. 

1.367,833.  Terminal  Bank  for  Selectors; 
John  N.  Reynolds,  Greenwich,  Conn.  .\pp. 
filed  Feb.    5,  1917.     Automatic  telephone. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts. 
Contemplated  or  Under  Way 


New  England  States 

MANCHESTER,  N.  H. — The  Mooer's 
Falls  Company,  recently  organized  bv  H.  F. 
Straw,  W.  M.  Parker  of  Manchester  and 
others,  contemplates  the  harnessing  of  On- 
Merrimac  River  at  Mooer's  Falls,  a  few 
miles  south  of  Manchester  and  near  fiufi 
Palls,  for  the  development  of  water  powei-. 
Report  of  the  surveys  of  the  project  has 
been  filed. 

LOWELL,  MASS.  —  At  a  recent  town 
nieetmg  it  was  voted  to  set  aside  the  sum 
of  $11.:!00  for  the  lighting  of  Main  Street 
from  the  Lowell  line  to  Foster's  Corner. 

HARTFORD.  CONN.  —  The  Connecticut 
Power  Company,  controlled  bx  the  yartfoid 
Electric  Light  Company,  will  furnish  elec- 
tric energy  for  the  operation  of  the  Thames 
River  Highway    Bridge. 


Middle  Atlantic  States 

ALBANY,  N.  Y.— Bids  will  be  asked  in 
March  by  E.  S.  Elwood.  secretary  of  the 
State  Hospital  Commission,  for  the  cA'i- 
struction  of  a  new  power  house,  and  im- 
provements to  the  pre.sent  plant  at  one  of 
the  state  institutions  to  cost  about  $125  (idO 

LONG  ISLAND  CITY,  N.  T.— The  iloto 
Meter  Lompany,  Wilbur  Avenue,  manufac- 
turer of  instruments  for  motor-car  service 
contemplates  the  erection  of  a  power  house. 

16  ft.   X   40  ft. 

UTICA.  N.  Y.— The  Utica  Gas  &  Electric 
Company  will  start  work  immediately  on 
the  construction  of  a  steam-turbine  electric 
generating  station  at  a  point  near  the  .Mo- 
hawk River  and  the  Barge  Canal  harbor 
channel.  The  plant,  which  is  to  be  known 
as  the  Harbor  Point  Station,  will  be  capa- 
ble of  developing  an  ultimate  capacity"  of 
50,000  hp.  The  cost  is  estimated  at'$l,- 
750,000.  W.  J.  Reagan  is  commercial  man. 
ager  of  the  company.  T.  E.  Murray.  Inc., 
New  York  City,  is  consulting  engineer. 
.  JERSEY  Crrr,  N.  J.— a  bin  has  been 
introduced  in  the  Legislature  bv  Assembly- 
man H.  Tuttle  providing  for  a  municipal 
lighting  plant  in  all  first-class  counties. 
The  bill  will  make  it  mandatory  to  issue 
bonds  for  the  construction  of  an  electric 
power  plant  for  lighting  county  institutions, 
roads,  and  buildings  which  are  owned  or 
rented   by   the  county. 

NESHANIC  STATION.  N.  J.  —  The 
Branchburg  Township  Committee  will  es- 
tablish electric  lighting  in  District  No.  1  in 
Neshanic  Station.  An  election  will  be  held 
to  arrange  for  the  appropriation  of  a  sum 
for    lighting   for    the   coming    year. 

WESTVILLE,  N.  J.— The  West  Jersev 
&  Seashore  Railroad  Company  contemplates 
improvements  to  its  local  power  plant,  in- 
cluding the  installation  of  equipment  for 
increased  service. 

ALTOONA,  PA. — Changes  to  the  street- 
lighting  system  in  the  outlying  residential 
district  are  under  consideration.  It  is  pro- 
posed to  replace  the  present  arc  lamps  with 
400-watt,incande,scent  lamp.s.  H.  C.  Hinkle 
is   city    manager. 

HAGERSTOWN.  MD.— The  Hagerstown 
&  Frederick  Railway  Company  has  com- 
pleted the  erection  of  a  new  33.0nn-voll 
high-tension  tnansmission  line  between 
Frederick    and    Mount    .\irv.    a    distance    of 

17  miles. 

North  Central  States 

CANTON.  OHIO.— The  American  Forge 
&  Machine  Company  has  increased  its  cap- 
ital stock  to  provide  for  the  construction 
of  a  new  power  house  and  for  other  im- 
provements. 

DEFIANCE.  OHIO.  —  Bids  will  be  re- 
ceived at  the  office  of  the  Director  of  Public 
Service  of  Defiance  until  Feb.  28  for  fur- 
nishing one  24-kva.  alternator.  direct 
connected  to  a  four-cycle  gasoline  engine : 
also  transformers,  switchboard,  circuit 
breakers,  voltmeter,  ammeter,  interior  and 
exterior  power  and  light  wiring,  lamps, 
conduits,  pole  line,  etc.,  necessary  to  provide 
complete  electric  light  and  power  circuits 
at    the   water-works  plant.     N.   S.   Hill  and 
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S.  I''.  Ferguson,  lli;  East  Nineteenth  Stroit, 
New    York    City,    are    consultinK    inKineers. 

KUTTAWA.  KY.  —  Tlie  T^iblic  .Service 
Compiiny.  recently  incoiporated  with  n 
capital  stock  of  $15,000.  contemplates  tin* 
consolidation  of  tlie  Kuttawa  Water  &  I^iglit 
Company  and  the  Cumberland  Eleitric 
Company.  Tl^e  erection  and  equipment  of 
a  power  house  is  also  planned.  G.  P. 
Ordway  is^rj^gident. 

LACKEY,  KT. — The  Porter  Mining  Com- 
pany. Second  National  Bank  Building'. 
Ashland,  contemplates  the  construction  of  a 
power  house  in  Lackey  and  the  installation 
of  two  2r)()-kw.  generating  units.  Elec- 
trical apparatus  and  coal-mining  equipment 
will  also  be  required  for  the  mines.  F. 
Blackburn    is   manager. 

INDIANAPOLIS.  IND.  —  The  Board  of 
School  Commissioners  is  considering  im- 
provements to  the  lighting  system  in  the 
various  scliools.  The  cost  has  been  esti- 
mated at  about   $100,000. 

PRAIRIE  DU  CHIEN,  WI.S.— The  Prai- 
rie City  Electric  Company  has  increased 
its  capital  stock  from  $SO,000  to  $75,000. 
The  company  contemplates  enlarging  its 
plant. 

KANSAS  CITY,  MO. — A  special  election 
will  be  held  on  April  7  for  the  purpose  of 
submitting  to  the  voters  a  proposal  to  issue 


enlarging  tlu*  light  and  water  .systttms  will 
be  submitted   to  the  voters. 

BIRMINGHAM,  .\LA.  —  The  Mountain 
Grove  t^reaniery,  lee  t*t  Elect!'ic  (^ompany, 
Mountfun  Grove,  Mo.,  eontetnplates  estab- 
lishing a  business  and  pl;int  :it  Birmingham 
to  cost  about  $150,000. 

GPLFPORT.  MISS.— The  Casino  Hotel 
Company,  S16  Hennen  Hiulding,  New  Or- 
leans, La.,  will  receive  bids  until  March  10 
for  the  installation  of  an  electric  plant  for 
land  development  purposes,  .-ibout  8  miles 
from  Gulfport.      I.   N.  Wise  is  secretary. 

ROGERS,  ARK.  —  Tlie  Rogers  Power 
Comp.'in.\-,  recently  incorpoi-ated  with  a.  cap- 
ital stock  of  $50,000.  contemplates  the  con- 
struction of  power  house  and  dams  at  the 
Wliite  River  near  Rogers.  Tlie  company 
will  supply  electricit.v  in  Rogers  and  near- 
b.v  tow-ns.  M.  McMieliael,  E.  G.  Sharp  and 
others  are   incorpoi'ators. 

MONROE.  LA. — The  Union  Power  Com- 
pany, recently  organized  with  a  capital 
stock  of  $3,000,000,  is  a  combination  of  the 
interests  of  tlie  Frost-.Jolinson  Lumber 
Company  and  J.  E.  Cullinann  of  Houston. 
Tex.  The  new  company  contemplates  build- 
ing a  series  of  electric  generating  plant;^ 
in  the  Monroe  gas  field  for  furnishing  elec- 
tricity for  lighting  in  northern  Louisiana, 
southern   Arkansas,   Texas   and   Mississippi. 
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POWEK  PLANT  NOW  UNDER  CONSTRUCTION  AT  SEWARD,  PA.,  FOR  THE  PENN  PUBLIC 
SERVICE  COMPANY  BY  DWIGHT  P.  ROBINSON  &  COMPANY,  INC. 


bonds  to  the  amount  of  $1,050,000  for  ex- 
tensions to  the  light,  power  and  water 
systems.  L.  H.  Chapman  is  commissioner 
of  the  light  and  water  department. 

MAPLEWOOn.  MO.  —  Bonds  to  the 
amount  of  $12,000  have  been  authorized  for 
the  installation  of  electric  lamps  on  the 
main  thoroughfare. 

MOBERLY,  MO. — Bids  will  be  received 
by  W.  H.  Wilson,  city  clerk,  until  March  10 
for  water-works  improvements,  including 
dam  and  power  house,  5  miles  of  three- 
phase  electric  transmission  lines,  5  miles 
of  telephone  circuit,  filter  plant,  pumping 
station,  two  200-hp.  horizontal  water-tube 
boilers,  four  centrifugal  pumps,  one  of  400, 
two  of  700  and  one  of  2,250  g.p.m.  capac- 
■\  ity  :  700  g.p.m.  compound  duplex  steam 
pump,  alternate  on  steam-turbin<'-driven 
centrifugal  pump  of  the  same  capa<-ity ; 
400-hp.  open-feed  water  heater,  etc.  Fuller 
&  Beard.  Chemical  Building.  St.  Louis,  are 
engineers.      

Southern  States 

NORTH  WILKESBORO,  N.  C— The  Su- 
perior Mill  Company  is  negoti.ating  with 
the  city  authorities  for  permission  to  utilize 
the  surplus  flow  of  water  at  the  dam  on  the 
Rertdies  River  for  power  purposes.  E.  V. 
W^illiams  is  general  manager. 

ANDERSON.  S.  C. — The  Centerville 
Electric  Company,  rtnrently  incorpora.ted 
with  a  capital  of  $7,000,  contemplates  the 
erection  of  a  6-mile  transmission  line.  W. 
C.   Gilmer  is  president. 

FORT  PIERCE.  FLA.— The  proposal  to 
issue    $80,000    in    bonds    for    improving   and 


MARIETTA.  OKLA. — ^F.  A.  Price  and 
J.  Curtis,  both  of  Gainesville,  have  pur- 
chased the  local  light  and  water  plant  foi* 
$75,000.  The  new  owners  plan  to  make 
improvements  in  the  near  future  to  cost 
about  $20,000. 

MOI'.NTAIN  VIEW,  OKLA. — Bids  will 
be  rereived  by  V.  V.  Long  &  Comp.any, 
engineirs.  1300  Colcord  Building,  Oklahoma 
Cit.v,  about  March  10  for  the  construction 
of  a  power  pl.int  to  develop  175  hp.  and  the 
erection  of  a  one-mile  transmission  line. 
Tlu!  cost  of  the  plant  is  estimated  at  about 
$30,000.    ■ 

TAHLEQUAH,  OKLA. — The  construction 
of  a  municipal  electric  liglit  plant  in  Tah- 
lequah  has  recently  been  et>mpleted.  Work 
on  the  installation  of  an  ornamental  street- 
lighting  system  in  the  business  section  is 
well  under  way. 


the    installation    of    a    lighting    system    in 
Piru. 

RIVERSIDE.  CAL— The  Southern  Cali- 
fornia Edison  Company,  which  supplies  a 
large  amount  of  electric  energy  consumed 
m  Riverside,  recently  opened  for  operation 
Its  power  house,  75  miles  northeast  of 
Fcesno.  known  as  Big  Creek  No.  2.  The 
Kern  River  Power  House  No.  3,  capable 
of  generating  40,000  hp.,  will  be  openeil  on 
March  1. 

SACRAMENTO,  CAL.  —  The  Excelsior 
Water  &  Mining  Company  has  applied  to 
the  state  engineer  for  permission  to  divert 
200  cu.ft.  of  water  from  Deer  Creek  by 
means  of  a  concrete  dam  and  .a  canal  9.88 
miles  long.  The  company  also  asks  author- 
ity for  the  diversion  of  200  cu.ft.  from  the 
same  source  by  means  of  a  dam  120  ft. 
long  and  a  canal  5.2  miles  long.  The  devel- 
opment of  these  power  projects  is  estimated 
at  about  $1,880,000. 

SAN  FRANCISCO,  CALj,— J.  H.  Hughes 
has  made  application  for  the  divi-rsion  of 
28  sec.-tt.  of  water  from  French  Creek, 
tributary  of  North  Fork  Feather  River,  in 
Butte  County,  for  power  purposes.  The 
cost    is    estimated    at   about    $150,000. 

SANTA  MARIA.  CAL.— The  San  .Joaquin 
Light  &  Power  Corporation  has  work  under 
way  on  the  reconstruction  of  its  distribu- 
tion lines  in  Santa  Maria.  Several  exten- 
sions to  the  lighting  system  have  also  been 
made  recently. 

VENICE.  CAL. —The  City  Council  is 
ronsidering  the  construction  of  an  electric 
1  ght  plant.  It  is  proposed  to  issue  bonds 
to  finance  the  work. 

CORRINB,  LTTAH. — A  new  street-lighting 
system  will  be  installed  in  tlie  tow-n  of 
Corrine.  Work  will  be  started  at  an  early 
date. 

EPHRAIM,  UTAH. — The  Ephraim  Com- 
mercial Club  recently  adopted  a  resolution 
favoring  the  installation  of  an  ornamental 
street-lighting  system. 

PARK  CITY.  UTAH.— The  Judge  Mining 
&  Smelting  Company,  Salt  Lake  City,  h.'is 
applied  to  the  state  engineer  for  perrriission 
to  divert  30  sec.-ft.  of  water  from  Snake 
Creek  tunnel,  Wasatch  County.  The  I'om- 
pany  plans  to  develop  approximately  2.000 
lip.  for  mining  and  other  purposes  in  Park 
<'ity  and  elsewhere  in  Utah. 

RICHMOND,  ITTAH.- Extensions  to  the 
street-lighting  system  in  the  town  of  Rich- 
mond are  under  consideration.  Electric 
service  is  supplied  by  the  Utah  Power  & 
Light  Company. 

TRENTON,    UTAH.— Extensions     to    the 
street-lighting  system  in  Trenton  are  under  ■ 
eonsideration.      Electric   service   is    supplied 
by  the  Utah  Power  &  Light  Company. 

MONTPELIER,  IDAHO.  —  Extensions  to 
the  street-lighting  system  in  this  town  are 
l)eing  considered.  Electric  service  is  sup- 
plied by  the  Utah  Power  &  Light  Company. 

PRESTON.  IDAHO. — Extensions  to  the 
street-lighting  system  in  Preston  are  under 
I'onsideration.  Electric  service  is  supplied 
by  the  Utah  Power  &  Light  Company. 

CASA  GRANDE,  ARIZ.— A  special  elec- 
tion will  be  held  on  March  12  for  the  pur- 
pose of  submitting  to  the  voters  a  proposal 
to  issue  bonds  to  the  amount  of  $30,000  for 
improvements  to  the  municipal  electric  light 
and  power  plant. 

MILLER.S.  NEV.  —  The  Simon  Silver- 
Lead  Mines  Company  has  surveys  under 
way  and  contemplates  early  erection  of  a 
38-mile  electric  transmission  line  from 
Millers  to  the  Simon  district.  Energy  will 
be  sui)plied  by  the  Nevada-California  Power 
Company. 


Pacific  and  Mountain  States 

VANCOUVER,  WASH.  —  At  a  recent 
meeting  of  the  City  Council  a  resolution 
was  ailopted  in  favor  of  improvements  to 
the  street-lighting  system. 

FREEW.VTKR,  ORE.  —  C.  H.  Downing 
has  filed  application  with  the  state  engineer 
for  permission  to  api.)ropriate  water  from 
the  Little  Walla  Walla  River  for  hydro- 
electric power  development  and  irrigation 
j)urposes. 

I..OS  ANGELES.  CAL. — Plans  are  under 
way  for  the  installation  of  an  ornamental 
street-lighting  system,  maintained  by  under- 
ground wires,  in  Eagle  Rock. 

PIRU,    CAL. — Plans    are    imder    way    for 


Canada 

ALVINSTON,  ONT.  —  Estimates  of  the 
cost  of  the  installation  of  a  hydro-electric 
system  in  Alvinston  will  be  pn'pared  by  the 
Hydro-Electric  Power  Commission  of  On- 
tario. A  by-law  will  be  submitted  to  the 
ratepayers. 


Miscellaneous 

SANTA  ROSALIA.  MEXICO. — The  water 
supply  created  by  the  great  dam  on  the 
t'onehos  River  at  Boquillas,  about  18  miles 
from  here,  it  is  stated,  is  to  be  used  for 
irrigating  more  than  200.000  acres  of  Land 
in  the  Conchos  River  Valley.  This  dam 
.and  the  large  hydro-eleetric  plant  are 
owned  by  the  Northern  Mexico  Power  Com- 
pany of  Santa  Rosalia.  The  main  canal 
will  be  about  130  miles  long.  The  state 
govei-nment  plans  to  build  a  dam  across 
the  San  Pedro  River  to  cost  about  $15.- 
000,000,  and  the  reservoir  thus  created  will 
have  a  capacity  of  1,000,000,000  cu.ft.  of 
w.ater.  B.  R.  Enriqucz  is  chief  engineer 
of  the  irrigation  department  of  the  .State 
of  Chihuahua. 
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Herbert  Hoover's  New  Sphere 
of  Service 

NO  CABINET  appointment  for  very  many  years  has 
been  greeted  with  such  an  outburst  of  popular 
approval  as  met  the  announcement  that  Herbert  Hoover 
would  be  numbered  among  President  Harding's  official 
advisers.  This  approval  came  from  all  political  parties, 
all  classes  of  citizens  and  all  geographic  sections  of  the 
nation.  To  engineers  it  is  especially  gratifying  that  one 
of  their  leaders  should  be  so  recognized ;  but,  quite  apart 
from  this,  engineers  can  join  with  other  Americans  in 
applauding  the  selection  of  a  man  with  the  great  admin- 
istrative ability,  the  boundless  energy,  the  broad  and 
fearless  outlook  and  the  practical  humanity  of  him  who 
fed  Belgium  during  her  invasion  and  has  mitigated  the 
horrors  of  after-war  famine  in  half  a  score  of  European 
countries.  Mr,  Hoover,  the  President  has  announced,  is 
to  have  a  free  hand  in  his  department.  Hitherto  the 
Secretaryship  of  Commerce  has  ranked  as  one  of  the 
least  of  Cabinet  portfolios.  It  is  a  safe  prediction  that 
when  Mr.  Hoover  shall  surrender  it  it  will  rank  among 
the  greatest. 


Expansion  of  the  Society  for 
Electrical  Development 

GOOD  news  comes  from  the  Society  for  Electrical 
Development.  Announcement  is  made  that  William 
L.  Goodwin  has  joined  its  staff.  From  now  on  the 
excellent  work  which  the  society  has  done  will,  by  the 
injection  of  so  picturesque  and  strong  a  personality  as 
Mr.  Goodwin's,  be  materially  expanded  and  enhanced. 
Such  a  union  of  able  and  co-operative  forces  must 
logically  lead  to  more  extensive  work,  and  this  in  turn 
will  justify  greater  recognition  and  support  from  the 
industry.  That  support  the  Society  for  Electrical 
Development  has  always  been  entitled  to  and  now  must 
have  in  larger  measure,  if  the  electrical  idea  is  to  be 
pushed  vigorously  and  if  co-operation  within  the 
industry  itself  is  to  be  more  than  empty  adulation, 
Messrs,  Wakeman  and  Goodwin,  however  admirably 
fitted  for  the  task  each  may  be,  cannot  of  themselves 
and  unsupported  e.xert  any  lasting  influence  on  the 
course  of  events  in  the  industry.  The  mere  consolidation 
of  co-operative  forces  does  not  superinduce  accomplish- 
ment or  excuse  the  manufacturer,  jobber,  contractor  and 
public  utility  operator  from  performing  the  duty  which 
each  owes  to  the  others  and  to  the  public  of  rendering 
such  service  within  their  respective  spheres  and  powers 
as  may  tend  to  make  more  happy  and  contented  the 
lives  and  lot  of  their  fellow  men.  But  the  leaven  must 
work  from  below,  not  from  above.  Co-operation 
nationally  is  unthinkable  without  co-operation  locally, 
and  fruitful  soil  awaits  tilling  in  many  localities.  By 
establishing  electrical  leagues  in  all  of  the  large  cities 
of  the  country  the  Society  for  Electrical  Development 
can  render  meritorious  service  to  the  industry  and  add 


new  luster  to  its  laurels.  For  this  task  Mr,  Goodwin's 
experience  and  aptitude  are  admirably  suited.  He  has 
toured  the  country  on  exactly  such  work  and  now  will 
have  the  services  of  an  established  organization  to 
follow  it  up,  an  advantage  heretofore  lacking.  The 
opportunities  indeed  are  numerous,  and  with  Mr, 
Goodwin's  help  the  S,  E,  D,  should  have  no  difficulty  in 
making  the  most  of  them.  The  union  of  co-operative 
forces  is  certainly  a  happy  one,  and  the  results  accruing 
from  it  are  sure  to  be  telling.  We  shall  watch  with 
interest  the  developments  which  are  bound  to  follow. 


Light  Up  and 
Be  Seen 

ABRAHAM  LINCOLN  believed  no  duty  was  more 
ly.  constant  than  to  keep  accessible  to  the  people.  Ac- 
cessibility is  essential  to  any  one  engaged  in  public 
affairs,  and  no  one  is  more  closely  connected  with  public 
affairs  than  a  public  utility  operator.  To  be  widely  and 
favorably  known  is  an  asset.  This  is  true  not  only  of 
individuals  but  also  of  companies  and  industries.  At 
this  time,  when  the  National  Electric  Light  Association 
is  engaged  in  a  nation-wide  campaign  of  good  will,  every 
effort  should  be  put  forth  to  make  the  campaign  effec- 
tive by  focusing  the  attention  of  the  public  on  the  elec- 
tric light  and  power  business.  This  is  a  work  worthy 
the  zeal  of  every  manager.  Not  only  should  the  adver- 
tisements of  the  association  and  of  the  electrical  manu- 
facturers be  printed  locally,  but  the  storj'  should  be  told 
by  word  of  mouth  to  every  one  in  the  community.  It  is 
futile,  however,  to  talk  about  something  that  people 
know  little  about  and  to  try  to  interest  them  in  invest- 
ments they  have  rarely  seen.  To  accentuate  the  cam- 
paign the  officers  and  power  stations  of  electric  light 
companies  should  be  the  brightest  spots  in  the  com- 
munity. There  is  nothing  more  attractive  than  light. 
It  causes  surprising  transformations.  It  begets  good 
cheer  and  confidence.  Therefore,  as  the  apostle  of  light, 
every  electric  utility  should  use  it  freely.  If  we  are 
to  get  some  benefit  out  of  the  good-will  campaign,  let's 
all  light  up  and  be  seen. 


The  Daylight-Saving 
Muddle 

rr  LOOKS  very  much  as  if  in  the  coming  season  we 
were  to  have  another  sample  of  the  confusion  thrice 
confounded  that  afflicted  the  clocks  of  the  Northeastern 
States  last  year,  Massachusetts,  New  York  and  New 
Jersey  are  struggling  with  the  situation,  which  is  being 
severely  let  alone  by  most  of  the  other  states.  Now, 
from  a  personal  standpoint  we  like  daylight  saving  well 
enough.  We  do  not  think  that  central  station  companies 
as  a  whole  are  particularly  interested  in  the  matter  just 
now,  and  the  whole  problem  seems  to  have  resolved 
itself  into  a  struggle  between  the  dwellers  in  the  large 
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cities  and  their  immediate  suburbs  and  the  population 
of  the  United  States  at  large.  Such  questions  are  bound 
to  arise  when,  as  here,  an  abnormally  large  portion  of 
the  population  is  urban;  but  why  this  particular  matter 
should  cause  so  much  disturbance  when  the  remedy  is 
simple  and  easy  it  is  a  little  hard  to  see.  Granted  that 
there  is  an  irreconcilable  difference  of  opinion  between 
the  country  community  and  the  city  industrial  com- 
munity, why  should  not  the  former  stick  to  standard 
time  if  it  so  prefer  and  the  latter  adjust  its  habits  to 
the  hours  suitable  for  daylight  saving  without  attempt- 
ing to  thrust  its  preference  down  the  throat  of  any  one 
else? 

There  would  be  one  great  practical  advantage  in  this 
suggestion  because  those  who  deem  it  wise  to  keep 
early  hours  in  the  summer  probably  would  not  all 
keep  the  same  hours,  which  would  have  a  beneficial 
effect  on  the  urban  transportation  situation.  We  should 
be  entirely  cheerful  if  daylight  saving  were  accepted 
or  rejected  by  the  people  at  large,  but  the  whole  propo- 
sition reached  a  reduetio  ad  ahstirdum  last  season  when 
in  certain  summer  colonies  the  conservative  natives  held 
to  Eastern  standard  time  and  the  seasonal  visitors  stucV 
to  daylight  saving.  The  "up-state"  proposition  of  local 
option  in  New  York  would  lead  to  a  somewhat  similar 
result. 


station  indicating  instruments  where  no  recording  in- 
struments have  been  installed  will  also  offer  interesting 
possibilities.  This  opens  an  interesting  field  for  the 
industrial  electrical  engineer,  a  field  full  of  possibilities 
for  economies  by  which  he  can  demonstrate  in  a  practi- 
cal way  the  growing  need  for  an  adequate  electrical 
division  in  the  organization  of  the  industrial-plant  pro- 
duction department. 


Production  Economies  in 
Industrial  Plants 

SURPRISING  results  have  been  shown  by  those  indus- 
trial electrical  engineers  who  have  given  careful 
study  to  plant  production.  Through  the  use  of  graphic 
charts  it  has  often  been  possible  to  visualize  the  entire 
range  of  production  methods.  Such  checks  are  infallible 
evidence  cf  what  has  actually  been  accomplished  by  a 
machine,  department  or  industry.  That  is,  in  a  plant 
using  electric  power  to  any  extent  whatever  energj' 
consumption  bears  a  very  definite  relation  to  the  output. 
In  some  cases  this  may  not  be  entirely  true  as  relates 
to  the  finished  product,  but  it  is  true  for  the  unit  proc- 
esses. The  method  makes  it  possible  to  study  operations 
in  various  sections  of  the  plant  or  unit  machines  and 
to  proceed  almost  automatically  and  at  very  little  ex- 
pense. For  instance,  when  one  well-known  mining 
company  had  difficulty  in  obtaining  accurate  records  of 
production  for  electric  shovels,  a  recording  instrument 
placed  on  the  supply  lines  of  particular  installations 
made  it  possible  to  check  records  at  the  substation 
several  miles  distant.  The  eflSciency  of  the  working 
units  was  improved  quite  remarkably. 

In  the  interest  of  self-advancement,  if  for  no  other 
reason,  the  men  in  charge  of  the  electrical  department 
of  an  industrial  plant  should  be  wide  awake  to  the  pos- 
sibilities of  such  studies.  Where  it  is  difficult  to  open 
the  eyes  of  the  management  to  the  necessity  for  work 
of  this  kind  or  the  benefit  to  be  derived  by  the  investi- 
gations, even  a  start  may  produce  evidences  which  will 
be  helpful  in  justifying  more  elaborate  installations  of 
recording  apparatus  and  facilities  for  analyzing  the 
records. 

For  this  preliminary  work  an  elaborate  outlay  of 
instruments  is  unnecessary,  for  it  is  possible  to  make 
interesting  studies  with  such  indicating  instruments  as 
usually  are  at  hand.  Instruments  of  this  kind  do  not 
give  so  much  detailed  information  as  graphic  meters, 
but  they  may  be  the  means  of  obtaining  a  more  com- 
plete outfit  at  a  later  date.     Frequent  readings  of  sub- 


The  Dangers  that  Lurk 
in  Complacency 

COMPLACENCY  might  be  defined  as  the  state  of 
mind  induced  when  one  is  well  pleased  with  himself. 
On  another  page  S.  M.  Kennedy,  vice-president  of  the 
Southern  California  Edison  Company,  dwells  in  his 
characteristic  manner  on  the  dangers  of  the  complacent 
state  of  mind  in  oflicials  and  underlings  of  public 
utilities.  War  conditions  tended  to  foster  extreme  inde- 
pendence and  something  approaching  patronage  on  the 
part  of  all  dealers  in  commodities  for  which  the  demand 
exceeded  the  supply,  and  this  attitude  in  turn  aroused 
resentment  and  hostility  on  the  part  of  customers  and 
would-be  customers — both  dealers  and  customers  thus 
proving  themselves  entirely  human.  Always  a  mistake, 
under  present  conditions  the  complacent  attitude  should 
not  be  tolerated  for  a  minute  where  public  relations 
are  concerned,  and  where  it  may  still  linger  in  the 
precincts  of  electric  light  and  power  companies  a 
perusal  of  Mr.  Kennedy's  article  should  arouse  execu- 
tives to  the  task  of  rooting  it  out  and  keeping  it  out. 


Power  Development  of 
the  Future 

A  FEW  years  ago  dependable  data  showed  that  many 
hydraulic  plants  could  not  successfully  compete 
with  first-class  eflicient  steam  plants  in  the  production 
of  power.  To  an  extent  even  now  the  balance  in  cost 
is  rather  a  nice  one,  but  there  are  many  hydraulic 
developments  which  will  pay  at  present  and  probable 
future  prices  of  fuel  which  would  not  have  done  so 
ten  years  ago.  In  general  the  outlook  for  hydro-electric 
development  is  rather  better  than  worse.  Aside  from 
this,  there  is  the  imperative  necessity  of  keeping  the 
cost  of  fuel  from  mounting  out  of  sight  by  such  meas- 
ures of  conservation  as  can  be  taken,  and  this  again 
calls  for  more  water  power.  But  water  power  alone 
cannot  be  utilized  efficiently  in  most  topographical  situa- 
tions. To  make  the  most  of  the  total  run-off  either 
enormous  storage  must  be  present  or  developed  or  aux- 
iliary power  must  be  provided  so  that  something  like 
full  utilization  of  all  the  available  water  can  be  obtained, 
which  is  quite  impossible  at  the  present  time  with  even 
a  moderately  steady  demand.  The  situation  therefore 
calls  for  the  combination  of  steam  and  water  generating 
plants,  so  that  the  cheaper  power  can  be  fully  utilized 
without  failing  to  meet  the  supply  at  times  of  maxi- 
mum demand. 

Superpower  plants  situated  suitably  with  respect  both 
to  fuel  and  water  supply  are  a  logical  necessity.  How- 
ever, the  importance  of  water  supply  is  not  always  fully 
recognized,  because  it  is  perfectly  easy  to  conceive  a 
condition  where  the  whole  volume  of  a  considerable 
stream  would  have  to  be  utilized  for  condensation.  This 
necessity  limits  the  available  situations  for  the  great 
plants  of  the  future.  Ofttimes  the  mouth  of  the  mine 
is  the  spot  preferred  for  such  plants,  but  generally  they 
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cannot  be  erected  there  for  lack  of  water.  The  problem 
then  to  be  faced  is  finding  the  situations  that  will  give 
the  best  balance  in  both  requirements. 

It  must  not  be  forgotten  that  with  proper  transporta- 
tion facilities  energy  as  coal  can  be  very  cheaply  trans- 
mitted. Roughly,  one  can  say  that  a  ton  of  coal  repre- 
sents 1,000  kw.-hr.,  and  it  is  a  perfectly  easy  matter 
to  lose  in  electrical  transmission  enough  energy  more 
than  to  cover  the  cost  of  judicious  and  well-planned 
transportation.  The  real  importance  of  the  so-called 
mouth-of-the-mine  plant  lies  in  its  ability  to  utilize  fuels 
not  suitable  for  transportation  in  any  other  way  than 
over  a  wii-e.  As  a  rule  the  steam-driven  superpower 
plant  involves  both  kinds  of  transportation,  for  it  will 
be  located  with  reference  more  to  its  general  usefulness 
and  its  possibility  of  water  supply  than  to  absolute 
propinquity  to  the  coal  mines.  It  is  not  unreasonable, 
therefore,  to  expect  the  very  great  stations  of  the  future 
to  keep  up  the  use  of  transported  fuel  in  order  that 
they  may  more  efficiently  generate  and  distribute  elec- 
trical energy. 

The  financial  strain  imposed  by  an  attempt  at  pres- 
ent to  create  great  superpower  distributing  systems  is 
so  serious  that  we  do  not  look  forward  to  immediate 
action  in  the  broader  aspects  of  the  situation.  What  is 
far  more  likely  to  occur  is  the  growth  of  such  systems 
by  concerted  action  among  great  enterprises  now  active, 
exchange  of  power  over  long  distances,  strengthening 
the  common  supply  by  gathering  energy  from  hydro- 
electric sources,  completing  and  interlocking  the  dis- 
tributing networks  that  ai-e  subsidiary  to  the  transmis- 
sions proper.  Splendid  as  the  big  projects  which  of  late 
have  been  suggested  are,  they  must  face  the  financial 
conditions  which  inhere  in  the  situation  as  it  is,  and 
we  are  half  inclined  to  believe  that  the  superpower  sys- 
tem will  come  upon  us  sooner  than  we  think,  but  in  a 
form  which  we  shall  only  gradually  come  to  recognize 
as  the  accomplished  fact. 


Equations  for  Long 

Transmission  Lines 

IN  THE  extension  of  the  field  of  any  art  the  attack  of 
new  problems  usually  means  the  introduction  of  new 
factors  hitherto  absent  or  negligible  in  the  application 
of  underlying  physical  principles.  A  particularly  strik- 
ing instance  in  the  electrical  field  is  the  extension  of 
the  distance  of  power  transmission.  In  the  early  days 
of  continuous  currents  Ohm's  law  sufliced.  With  the 
introduction  of  alternating  currents  line  reactance  ap- 
peared, and  for  many  problems  today  it  is  the  only 
important  additional  factor.  With  long  high-voltage 
lines,  however,  line  capacity  appears,  and  we  have  in 
our  calculations  in  addition  to  time  the  new  variable 
of  distance  to  reckon  with. 

The  differential  equations  for  a  long  line  are  very 
simple  in  form,  but  their  solutions  involve  exponential 
or  the  equivalent  hyperbolic  functions  of  the  line  con- 
stants and  of  the  distance.  Unfortunately,  relatively 
few  engineers  are  expert  in  the  handling  of  these  func- 
tions. As  a  result  we  have  had  from  time  to  time  a 
number  of  proposed  approximate  methods  which  avoid 
the  difficulty  mentioned. 

A  noteworthy  example  of  one  method  was  presented 
in  a  paper  by  A.  McKinstry  before  the  British  Insti- 
tution of  Electrical  Engineers.  The  paper  analyzes 
with  thoroughness  the  equations  for  a  90-mile  (145-km.) 
line  and  a  380-mile  (610-km. )  line,  computing  all  of  the 


important  numerical  values.  Of  particular  interest  is 
the  deduction  of  the  equation  of  the  circle  diagram  of 
the  power  and  reactive  components  of  the  load  current, 
and  from  it  the  values  of  synchronous  capacity  necessary 
for  controlling  regulation  and  improving  line  efficiency. 
It  should  be  remembered,  however,  that  much  of  the 
early  objection  to  the  use  of  the  rigorous  method  of 
solution  lay  in  the  absence  of  complete  tables  of  hyper- 
bolic functions  and  the  tedium  of  evaluating  exponential 
forms.  The  former  difficulty  has  been  removed  now  by 
the  excellent  tables  of  Kennelly  and  others,  and  there  is 
no  longer  any  necessity  for  approximations  of  the  type 
mentioned.  There  is  no  reason  why  an  engineer  should 
not  use  the  hyperbolic  and  trigonometric  functions  with 
equal  facility. 


Epoch-Making  Contribution  on 

Multiple-Harmonic  Communication 

THE  paper  on  "Carrier-Current  Telephony  and 
Telegraphy"  read  by  Messrs.  Colpitts  and  Black- 
well  at  the  midwinter  convention  of  the  American 
Institute  of  Electrical  Engineers  is  an  epoch-making 
contribution  to  the  literature  of  multiple-harmonic 
telegraphy  and  telephony.  It  illustrates  throughout  the 
enormous  practical  importance  of  the  principle  of 
resonant  selection  in  electric  circuits.  If  a  line  circuit 
can  be  tuned  sharply  to  a  particular  frequency,  then, 
no  matter  how  many  frequencies  are  impressed  simul- 
taneously upon  the  line,  the  resonant  circuit  will  respond 
promptly  and  selectively  to  signals  of  that  one  fre- 
quency. The  paper  might  aptly  be  described  as  the  ap- 
plication of  vacuum  tubes  to  multiple  telephony  and 
telegraphy. 

A  most  important  device  described  is  the  alter- 
nating-current filter.  Three  types  are  emphasized, 
namely,  high-pass,  low-pass  and  band-pass  filters.  The 
sharpness  of  cut-off  in  these  filters  is  remarkable  and 
indicates  the  result  of  much  research  work. 

In  addition  to  the  remarkable  achievements  already 
attained  by  the  American  Telephone  &  Telegraph 
Company  in  multiple-communication  circuits,  as  de- 
scribed in  the  paper,  it  is  suggested  that  a  very  work- 
able assignment  of  frequencies  over  a  single  two-wire 
line  would  be  eight  telephonic  one-way  bands,  each 
3,000  cycles  per  second  wide,  and  sixteen  one-way  tel- 
egraphic bands,  making  a  total  of  twenty-four  chan- 
nels without  exceeding  the  frequency  of  30,000  cycles 
per  second.  Thus  one  pair  of  wires  may  serve  to  carry 
on  four  telephone  conversations  and  also  the  equivalent 
of  eight  duplex  telegraph  connections. 

It  is  evident  that  in  any  such  partition  of  frequencies 
the  telephone  is  much  more  exacting  than  the  telegraph. 
A  telephone  band  occupies  a  range  of  3,000  cycles 
per  second.  A  telegraph  band  may  occupy  a  range 
of  only  200  cycles  per  second.  Thus  telephony  comes 
wide,  but  we  must  have  it.  It  is  also  evident  that 
such  a  system  of  multiple  communication  finds  its  best 
field  of  usefulness  in  densely  populated  districts  where 
wires  are  relatively  scarce,  special  apparatus  is  avail- 
able and  trained  inspection  is  forthcoming.  Two  wires 
as  a  metallic  circuit  can  then  be  made  to  do  the  work 
of  twenty,  but  the  line  construction  must  be  of  the 
first  class,  the  wires  must  be  balanced,  and  properly 
transposed,  and  intelligent  care  must  be  devoted  to  the 
entire  system.  In  these  directions  we  may  look  for 
the  future  development  of  multiple  telephone  and 
telegraph  lines. 


Lewis  Buckley  Stillwell 


Whose  recommendations  led  to  the  adoption  of  60  cycles  as  the  standard  frequency  in  the  United 

States,  and  to  whom  belongs  much  of  the  credit  for  inaking  alternating  current 

a  com,mercial  success  in  the  early  days 


ALTHOUGH  the  ginius  makes  the  dis- 
/^  oovery  of  the  fundamental  principle. 
It  frequently  remains  for  the  clear- 
headed, practical  thinker  to  make  the 
conception  a  commercial  success.  Because 
of  his  eng^ineeringr  vision  in  the  early  days 
of  electric  service,  to  L.  B.  Stillwell  belongs 
the  credit  for  removing  many  of  the 
troubles  that  impeded  the  progress  of 
'ne  use  of  alternating  current.  Back  in 
1887  the  Westinghouse  company  In- 
stalled at  New  Orleans  what  was  a 
record-size  alternating-current  lighting 
plant,  but  the  feeders  were  carried  on 
the  same  poles,  and  when  the  current 
wa^  turned  on  it  was  found  that  the 
light  intensity  fluctuated  so  greatly  that 
the  service  wa.s  u.seless.  It  looked  as 
though  alternating  current  was  a  failure 
until  young  Stillwell.  but  a  year  out  of 
college,  was  sent  to  New  Orleans.  In 
less  than  two  days  he  had  bv  shifting 
the  circuits  eliminated  the  trouble.  This 
was  the  first  time  that  mutual  Induc- 
tance had  been  encountered  commer- 
cially. It  was  not  surprising  then  to 
And  him  working  on  this  problem  of 
induction,   his   labors   resulting   later   in 


the  issue  of  patents  to  him  for  a  booster 
to  regulate  and  control  feeder  circuit 
voltage,  now  commonly  known  as  an  in- 
duction  regulator. 

Upon  his  return  from  a  visit  to  Eu- 
rope in  1890  Mr.  Stillwell  was  appoin.ted 
chairman  of  the  "Westinghouse  commit- 
tee to  select  for  that  company  a  stand- 
ard frequency.  As  a  result  30  cycles 
and  60  cycles  were  chosen,  and  the 
latter  has  since  become  the  standard 
for  this  country.  Soon  after  this  Mr. 
Stillwell  was  asked  to  direct  the  tech- 
nical development  of  the  plans  for  the 
first  Niagara  installation,  which  secured 
for  Westinghouse  the  initial  contract  for 
three  5.0n0-hp.  alternators.  Subsequent- 
ly, in  1S97,  he  became  electrical  director 
of  the  Niagara  Falls  Power  Company 
and  the  ratara<'t  Construction  Company, 
remaining  until  1900.  when  the  first 
.TO.OOO-hp.  plant  at  Niagara  Falls  had 
been  completed.  Other  important  con- 
tribut'ons  to  the  art  by  Mr.  Stillwell  are 
the  time-limit  circuit  breaker  and  switch- 
board control  for  remote  operation. 

Born  in  Scranton  in  1863.  he  was 
educated  at  Wesleyan  and  Lehigh,  where 


he  completed  in  1885  a  course  in  elec- 
trical engineering,  taking  mechanical  en- 
gineering the  following  year.  From  1886 
until  1890  he  was  assistant  electrician 
for  the  Westinghouse  interests,  and  for 
the  next  seven  years  he  was  chief  elec- 
trical engineer.  In  1900  he  went  to 
New  York  to  engage  in  consulting  engi- 
neering, having  been  for  the  year  pre- 
vious retained  in  that  capacity  by  the 
Manhattan  Railway  Company.  That 
year  he  became  electrical  director  for 
the  New  Tork  City  subway  and  elevated 
traction  systems  and  later  consulting  en- 
gineer in  charge  of  electrical  equipment 
for  the  four  Hudson  River  tunnels. 

Mr.  StiUwell's  work  has  been  of  that 
high  order  which  brings  recognition 
from  the  engineering  profession.  He  is 
a  past-president  of  the  American  Insti- 
tute of  Electrical  Engineers  and  of  the 
American  Institute  of  Consulting  Engi- 
neers and  was  one  of  the  two  engineers 
elected  to  the  board  of  the  Chamber  of 
Commerce  of  the  United  States  when  for 
the  first  time  the  engineering  profession 
received  suc-h  recognition  from  th:it 
body. 
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Feasibility  of  Hydro-Electric  Power  for 
New  York  Metropolitan  District* 

Resources  at  Niagara,  in  St.  Lawrence  and  Delaware  Rivers  and  in  the  Adirondacks  Region 
Difference  in  Frequencies  Present  Obstacles  —  Interruptions  to  Service  Cannot  Be 
Tolerated  —  Disadvantages  of  Long-Distance  Transmission  Considered 

By  COL.  WILLIAM  BARCLAY  PARSONS 

Consulting  Engiveer,  New  York  City 


THE  growth  of  electric  central  power  stations 
of  late  is  indicative  of  what  is  to  be  expected 
in  the  extension  of  the  application  of  power. 
This  development  is  reflected  in  the  central- 
station  power  statistics  of  New  York.  In  the  state, 
exclusive  of  New  York  City,  there  was  installed  in 
central  power  stations  and  electric  railway  stations  in 
1910  approximately  550,000  hp.,  while  in  1919  there 
was  1,150,000  hp.  In  the  metropolitan  district — that  is, 
New  York  and  the  adjacent  territory  in  New  Jersey, 
which  it  is  convenient  to  treat  as  a  whole — the  installa- 
tion on  the  same  dates  amounted  to  920,000  hp.  and 
2,100,000  hp.  respectively,  giving  totals  for  the  state. 
including  the  metropolitan  district,  of  1,070,000  hp.  in 
1910  and  3,250,000  hp.  in  1919.  From  these  figures  it 
will  be  seen  that  the  increase  in  installed  capacity  has 
been  at  the  rate  of  more  than  120  per  cent  in  nine  years 
for  the  metropolitan  district  and  only  slightly  less  for 
the  remainder  of  the  state.  In  order  to  be  conservative, 
the  probable  installed  capacity  in  1930  has  been  placed 
at  6,700,000  hp.,  of  which  4,500,000  hp.  will  be  in  the 
metropolitan  district  and  2,200,000  hp.  "up  state,"  an 
increase  of  about  100  per  cent. 

Translating  these  figures  into  dollars  and  estimat- 
ing the  cost  of  installing  a  steam-producing  horse- 
power at  $100  and  a  water-producing  horsepower  at 
$200  including  transmission,  there  will  be  required 
during  the  next  ten  years  in  the  state  new  capital  for 
central  station  and  transmission  lines,  exclusive  of  the 
cost  of  appliances  for  utilization,  to  the  amount  of 
$350,000,000  and  $700,000,000  respectively.  These  esti- 
mates agree  fairly  well  with  those  recently  given  in  an 
electrical  paperf  to  the  effect  that  during  the  next  four 
years  there  should  be  similarly  expended  in  the  United 
States  a  sum  of  money  between  $2,000,000,000  and 
$4,000,000,000.  Such  figures  are  appalling,  but  they 
must  be  faced  and  met  or  the  electrical  development  of 
this  country  will  suffer. 

The  same  consideration — namely,  the  cost  of  produc- 
tion— that  is  driving  Individual  producers  of  power  to 
central  stations  is  now  forcing  central  stations  to  con- 
sider in  what  way  their  rising  expenses  can  be  kept 
within  reasonable  bounds.  In  this  connection  it  is  of 
the  highest  interest  to  note  that  one  of  the  few  items 
that  have  not  been  substantially  raised  in  cost  during 
the  last  few  years  is  the  selling  charge  for  electrical 
energy.  Although  coal,  which  accounts  for  75  per  cent 
of  the  cost  of  producing  energy,  has  more  than  doubled 
in  cost  and  labor  nearly  doubled,  so  that  the  operation 
cost  of  generating  electric  energy  in  economically  run 
central  stations  has  risen  from  less  than  i  cent  per  kilo- 


watt-hour to  nearly  1  cent  per  kilowatt-hour  (exclusive 
of  the  cost  of  distribution  and  of  interest,  taxes  and  all 
overhead  charges)  the  selling  prices  have  risen  but  little. 
The  proportion  in  rise  in  selling  charges  to  the  total 
rise  in  items  of  expense  has  been  negligible,  but  it  is 
manifest  that  such  a  condition  cannot  continue. 

Unless  some  radical  method  can  be  devised  to  keep 
down  the  ascending  rate  of  cost,  higher  charges  must 
follow.  It  is  no  longer  a  question  of  furnishing  power 
at  a  lower  cost,  but  one  of  keeping  the  latter  from  be- 
coming larger.  Unless  this  question  can  be  solved  for 
the  metropolitan  district,  industries  will  be  driven  away 
to  cheaper  sources  of  power. 

To  avoid  the  dilemma  of  higher  prices  or  lack  of  fair 
returns  on  investments,  recourse  must  obviously  be 
made  to  some  other  method  of  producing  central-sta- 
tion energy.  One  alternative  is  water  power.  For- 
tunately, New  York  State  is  particularly  well  favored 
in  this  regard,  its  potential  resources  exceeding  all 
except  three  of  the  Pacific  States.    These  resources  lie : 

1.  In  the  difference  in  elevation  of  327  ft.  between 
Lake  Erie  and  Lake  Ontario,  the  greater  portion  of 
which  difference  is  to  be  found  within  a  short  distance 
covering  the  Falls  of  Niagara  with  its  upper  and  lower 
rapids.  The  Niagara  River  has  a  substantially  constant 
flow  which,  fully  utilized,  would  generate  about  5,000,000 
continuous  horsepower. 

2.  In  the  St.  Lawrence  River,  where  it  is  estimated 
that  between  500.000  and  600,000  continuous  horsepower 
can  be  developed  along  the  New  York  boundary;  or, 
taking  the  whole  rivert  between  Lake  Ontario  and  Mont- 
real, perhaps  5,000,000  hp.  can  be  obtained.  Of  the 
Niagara  power  half  would  belong  to  Canada,  and  of  the 
St.  Lawrence  power  such  an  amount  as  would  be  fixed 
by  international  negotiations,  though,  of  course,  the 
maximum  that  New  York  could  receive  would  not  exceed 
one-half. 

3.  In  the  Delaware  River,  which,  fully  developed  with 
storage  reservoirs  and  power  plants  utilizing  the  full 
head,  could  produce  350,000  hp.  Here,  however,  the 
rights  of  three  states  are  involved,  although  most  of  the 
storage  reservoirs  would  be  located  in  New  York.  Per- 
haps New  York,  including  the  metropolitan  district, 
might  secure  for  its  own  use  200,000  hp.,  although  the 
reports  of  the  State  Conservation  Commissioner  claim 
only  40,000  hp.  as  being  capable  of  development  within 
the  boundaries  of  the  state. 

4.  In  streams  lying  wholly  within  the  state.  By  far 
the  greatest  portion  of  such  power  would  come  from 
the  streams  that  rise  in  the  Adirondack  region,  of  which 
the  largest  are  the  Hudson,  the  Black  and  the  Raquette. 


•Discussed  before  American  Society  of  Civil  Engineers. 
tSee  Electrical  World,  Jan.  1.  1921. 


tSee  page  312,  Feb.  5,  1921.  Electrical  World. 
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The  State  Conservation  Commissioner  has  estimated 
that  the  interstate  streams  have  a  potential  undeveloped 
power  amounting  to  more  than  1,000,000  hp.  The  inde- 
pendent investigation  that  has  been  in  progress  for 
more  than  a  year  seems  to  confirm  this  estimate,  pro- 
vided the  streams  are  developed  as  a  whole.  It  is  only 
by  complete  development  that  the  expense  incident  to 
the  making  of  large  storage  reservoirs  capable  of  fully 
regulating  the  flow  in  all  but  very  wet  years  can  be 
economically  justified.  If  development  be  left  to  un- 
co-ordinated  individual  efli'orts,  nothing  like  the  above 
total  amount  of  power  can  be  had. 

The  total  amount  of  hydro-electric  power  that  can  be 
obtained  in  New  York,  provided  Niagara  be  fully  utilized 
and  that  one-half  the  St.  Lawrence  power  contiguous 
to  New  York  State  be  considered,  will  not  exceed  4,500,- 
000  hp.  But  public  opinion  will  not  permit  the  full 
utilization  of  Niagara,  at  any  rate  not  until  the  demand 
for  new  sources  of  power  is  more  imperative  than  it  is 
at  present.  Complete  development  of  the  St.  Lawrence 
is  also  likely  to  be  postponed  for  many  years,  so  that 
New  York's  actual  undeveloped  sources  in  sight  can  be 
put  as  not  exceeding  1,500,000  hp.  It  has  been  shown 
above,  with  a  very  conservative  estimate  for  additional 
power  installation,  that  before  the  end  of  the  present 
decade  there  will  be  needed  about  3,500,000  hp.  It  is, 
therefore,  obvious  that  much  of  the  power  installation 
that  can  be  expected  in  the  near  future  will  be  of  the 
steam-electric  type,  with  the  attendant  high  cost  of 
operation. 

Unless  some  radical  changes  are  made,  it  will  be 
impossible  to  serve  all  stations  from  the  same  trans- 
mission lines  without  wasteful  frequency  changes. 
Leaving  out  of  consideration  a  few  odd  frequencies 
which  are  local  in  character  and  negligible  in  amount, 
it  is  found  that  the  installations  in  New  York  State  are 
divided  as  follows : 


Frequency 
60-tycle 
40 -cycle 
2  5 -cycle 


Horsepower 

Installed 

700.000 

150,000 

1,950.000 


Unfortunately  these  variations  in  frequency  are  scat- 
tered throughout  the  state,  although  the  frequency  at 
which  the  Niagara  current  is  generated  (25  cycles)  is 
the  same  frequency  at  which  the  greater  part  of  the 
energy  in  New  York  City  is  generated,  the  figures  in 
New  York  City  being: 


Frequency 
60-cycle 
25-cycle 


Hor-sepower 

Installed 
280.000 
1,450.000 


The  40-cycle  frequency  is  found  as  a  general  thing  in 
the  territory  adjacent  to  and  extending  from  Albany 
westerly  as  far  as  Utica,  but  in  this  same  territory 
there  is  to  be  found  side  by  side  with  the  40-cycle  a 
large  amount  of  60-cycle  energy.  A  study  of  growth 
seems  to  show  that  60-cycle  power  is  increasing  at  a 
much  higher  ratio  than  either  of  the  others  and  that 
there  is  a  tendency  on  the  part  of  40  cycles  to  give  way 
to  60.  It  is  likely  that  within  a  comparatively  short 
time  40  cycles  will  be  eliminated  and  the  state  develop- 
ment will  be  confined  to  the  two  frequencies  of  60  and 
25.  In  New  York  City  all  the  power  generated  at  25 
cycles  is  converted  to  direct  current  for  utilization. 
In  the  present  state  of  the  art  there  seems  to  be  no 


reason  why  all  this  current  could  not  be  generated  at 
60  cycles  as  well  as  at  25,  except  for  the  fact  that  the 
present  equipment  is  arranged  for  conversion  from 
25-cycle  alternating  current  to  direct  current. 

In  that  portion  of  New  Jersey  included  within  the 
metropolitan  area  the  situation  is  different.  Here  the 
60-cycle  predominates,  the  installation  being: 


Frequency 
60-cycle 
25-cycle 


Horsepower 

Installed 

250.000 

60,000 


It  is  on  the  metropolitan  district  that  the  burden  of 
furnishing  new  installation  will  fall.  Of  the  estimated 
6,700,000  hp.  of  installation  that  should  be  in  existence 
in  1931  to  meet  the  expected  demand,  4,500.000  hp.  will 
be  found  within  a  distance  of  30  miles  from  New  York. 

The  metropolitan  district  is  not  only  the  largest  ag- 
gregation of  population  in  the  United  States,  but  it  is 
also  the  largest  center  of  manufacturing.  Here  will  be 
found  one-twelfth  in  value  of  the  total  manufactured 
production  of  the  country — an  amount  greater  than  that 
of  the  whole  State  of  Pennsylvania.  In  this  area  de- 
mands for  service  are  so  much  more  exacting  than  in 
any  other  part  of  the  state  that  any  interruption  of 
service  cannot  be  tolerated.  Service  in  New  York  City 
must  be  continuous.  To  this  end  the  distributing 
companies  have  assumed  the  burden  of  great  capital 
investment  in  placing  all  their  transmission  wires  in 
underground  conduits  where  they  are  as  free  from  out- 
side interruptions  as  it  is  possible  for  human  ingenuity 
to  devise.  Duplicate  lines,  several  generating  stations 
and  a  great  reserve  of  power  guarantee  continuity  of 
service.  Besides  continuity,  there  must  also  be  a  readi- 
ness to  meet  sudden  and  unexpected  demands. 

In  the  metropolitan  district,  particularly  the  lower 
part  of  Manhattan  Island,  the  normal  times  of  peaks 
vary  somewhat  with  the  season ;  but,  unlike  conditions 
in  other  districts,  an  excessive  peak  may  occur  at  any 
time  and  at  any  hour  owing  to  sudden  darkening  of  the 
skies.  This  requires  the  maintenance  of  stand-by  plants 
that  can  be  brought  to  full  capacity  on  advance  notice 
that  may  be  limited  in  time  by  minutes  only.  These 
items  so  swell  the  expense  of  distribution  that  the  cost 
of  producing  power  represents  a  much  smaller  percent- 
age of  the  whole  than  in  plants  located  elsewhere. 
Hydro-electric  power  is  less  advantageous  to  the  metro- 
politan district  not  only  because  in  New  York  items 
other  than  production  cost  make  such  a  great  propor- 
tion of  the  total  cost  of  delivering  energy,  but  also 
because  the  source  of  hydro  power  is  far  removed. 
Being  thus  removed  and  not  under  direct  control,  it 
might  not  be  available  in  time  for  an  emergency  peak. 

Hydro-electric  transmission  lines  to  the  metropolitan 
district,  varying  in  length  from  100  miles,  as  would  be 
the  case  with  energy  from  the  Delaware  River,  to  250 
miles  from  the  Adirondacks  and  more  than  350  miles 
from  the  St.  Lsvrrence  and  Niagara,  present  to  a  man- 
ager in  the  metropolitan  district  worries  as  well  as 
advantages.  But  duplicate  lines,  and  especially  lines 
coming  from  different  directions,  the  most  substantial 
type  of  aerial  construction  that  the  state  of  the  art  will 
provide,  and  main  trunks  with  few  if  any  branch  con- 
nections betw^een  points  of  origin  and  delivery,  will  un- 
doubtedly eliminate  some  of  the  fears  and  permit  the 
bringing  to  New  York  of  hydro-electric  power  to  take 
a  part  of  the  4,500,000  hp.  that  must  be  in  operation 
in  this  district  before  1930.    Storage  reservoirs,  whence 
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can  be  drawn  not  only  the  regular  supply  but  also  a 
temporary  excess,  would  furnish  valuable  insurance 
against  a  failure  in  coal  delivery  and  present  an  addi- 
tional and  highly  attractive  feature.  This  insurance 
would  offset  many  of  the  disadvantages  inherent  in 
long-distance  transmission.  Storage  of  fuel  in  New 
York,  where  the  consumption  is  measured  by  thousands 
of  tons  a  day,  is  possible  for  a  few  weeks  only.  On 
more  than  one  occasion  this  city  has  been  dangerously 
close  to  a  point  of  actual  shutdown  due  to  this  failui-e 
in  delivery.  Power  thus  drawn  from  storage  reservoirs 
in  times  of  such  emergency  could  be  restored  by  operat- 
ing the  steam  plants  over  longer  periods  when  fuel  is 
available. 

Great  as  are  the  potential  resources  of  New  York 
in  water  power,  two  things  are  obvious:  (1)  That  in 
amount  they  are  not  in  excess  of  actual  requirements ; 
(2)  that  the  objections  to  long-distance  transmission 
lines  will  prevent  the  bringing  of  the  whole  of  the 
supply  of  the  metropolitan  district  from  northern 
points.  The  cost  of  fuel,  which,  although  it  may  fluctu- 
ate up  and  down,  nevertheless  is  bound  over  a  course  of 
years  to  keep  On  increasing,  raises  the  question  whether 
the  time  is  not  near  when  some  other  means  of  pro- 
ducing power  should  be  resorted  to  than  by  bringing 
coal  in  bulk  to  New  York  and  converting  it  here  into 
energy.  The  average  freight  on  coal  to  New  York  is 
now  about  $3.50  per  ton.  No  matter  what  may  happen 
to  the  price  of  coal  at  the  mine,  the  cost  of  transporting 
coal  is  not  likely  to  be  reduced.  If  hydro-electric  power 
cannot  be  obtained  in  sufficient  quantities  to  carry  the 
burden  of  the  demand  for  additional  power,  it  is 
only  fair  to  ask  whether  the  high  cost  of  transportation 
cannot  be  reduced.  It  would  seem  worthy  of  serious 
study  to  compare  the  transmission  of  energy  generated 
from  coal  at  the  pit  mouth  with  generation  of  energy 
at  the  center  of  demand. 

This  is  not  intended  as  a  suggestion  for  the  burning 
of  waste  coal  in  existing  refuse  piles.  There  seems  to 
be  no  evidence  that  such  piles  contain  sufficient  coal  fit 
for  burning  to  be  a  factor  in  supplying  power  for  New 
York.  If  power  is  to  be  generated  at  the  mines,  re- 
course must  be  had  to  taking  the  whole  of  the  output 
of  certain  mines,  converting  it  into  energy  in  large 
stations  and  then  transmitting  the  energy  thus  pro- 
duced. 

A  second  solution  is  a  more  radical  one,  but  it  is  one 
that  is  not  impossible  and  is  already  engaging  the 
attention  of  those  who  are  competent  to  deal  with  it. 
This  is  the  storing  of  energy  in  such  shape  as  to  be 
transportable  in  the  way  coal  is  transported.  If  this 
could  be  done,  the  excess  and  storm  flow  of  streams 
could  be  utilized  in  rnanufacturing  the  chemical  product, 
and  the  great  sources  of  hydro-electric  power  in  the 
tropics,  which  now  have  no  market,  and  where  it  is 
hard  to  see  how  in  the  future  there  can  be  any  market, 
would  become  available  for  producing  power  for  the 
world  at  large. 

In  addition  to  the  direct  benefit  in  lower  production 
cost  resulting  from  hydro-electric  development  of  1,.500,- 
000  continuous  horsepower,  there  is  also  the  great  in- 
direct benefit  due  to  the  saving  of  coal.  This  amount  of 
power,  if  generated  in  economical  central  stations,  would 
require  over  10,000,000  tons  per  annum,  while  if  it 
should  be  generated  in  isolated  plants  and  locomotives 
on  railways,  the  coal  required  would  be  from  40,000,000 
to  50,000,000  tons  per  annum.  This  saving  would  tend 
to  preserve  our  rapidly  diminishing  coal  supply. 


Status  of  Foreign  Railroad 
Electrification 

Situation  in  Suspense  Awaiting  Decision  as  to  Form  of 

Current  to  Use — Conditions  in  Germany,  Austria, 

Sweden,  Norway,  Holland,  Switzerland  and  Italy 

By  E.  C.  Zehme 

Privatdozent  at   the  Technische  Hochschule.   Berlin 

THE  electrification  of  railroads  in  Germany,  Austria, 
Sweden,  Norway,  Holland,  Switzerland  and  Italy 
is  at  present  somewhat  in  suspense  on  account  of  the 
lack  of  a  definite  decision  upon  the  form  of  current  to 
be  used.  Only  Switzerland  and  Austria  are  at  present 
enlarging  their  existing  single-phase  lines.  All  the 
other  countries,  formerly  inclined  toward  the  single- 
phase  system,  are  again  in  a  state  of  doubt,  especially 
since  hearing  about  the  successful  operation  of  Ameri- 
can direct-current  roads. 

Present  German  Electrification  Confined 
TO  Two  Lines 

For  the  time  being  the  electrification  of  main  roads 
in  Germany  has  been  confined  to  the  two  main  lines, 
Magdeburg-Halle-Leipzig  and  Lauban-Konigszelt.  These 
two  lines  suffered  badly  during  the  war,  being  electri- 
cally operated  only  in  part,  as  all  the  overhead  copper 
wire  had  to  be  removed.  The  copper  wire  is  being  now 
replaced,  and  some  steel  wire  is  being  experimentally 
installed.  The  installation  of  the  roads  in  the  Silesian 
mountains  has  been  finished  as  far  as  Hirschberg.  In 
the  coming  spring  Lauban,  it  is  expected,  will  be 
reached.  The  necessary  funds  have  been  granted  for 
the  electrification  of  the  lines  east  to  Breslau  and  west 
to  Gorlitz.  The  line  from  Magdeburg  to  Leipzig  is 
expected  to  be  operated  electrically  again  in  two  or  three 
months.  The  electrification  of  the  Berlin  rapid  transit 
lines  has  just  been  begun,  use  being  made  of  single- 
phase  current. 

No  further  electrifications  are  at  present  in  progress. 
It  is  obvious  that  the  war  caused  many  of  the  delays. 
But  the  main  reason  was  an  unsuitable  executive  in  the 
railroad  ministry,  who,  with  his  peculiar  ideas,  caused  a 
great  deal  of  retardation.  Since  his  resignation  some 
new  doubts  as  to  the  wisdom  of  selecting  the  single- 
phase  system  for  all  German  lines  are  being  heard. 
These  doubts  were  caused  by  trouble  experienced  on  the 
Silesian  mountain  road,  which  operates  on  the  single- 
phase  alternating-current  system.  An  induced  voltage 
of  4,000  was  here  discovered  in  the  signal  cables  lying 
parallel  to  the  road  for  80  km.,  this  induced  voltage  rap- 
idly destroying  the  cables.  The  locomotives,  which  have 
an  alternating-current  commutator  motor  installed  in  the 
upper  part  of  the  engine,  with  rod  drive,  are  at  present 
in  repair  85  per  cent  of  the  time.  The  authorities 
adhere,  however,  to  the  alternating-current  system,  and 
expect  to  invite  an  international  congress  to  Germany 
in  1921  in  the  hope  of  justifying  it.  It  is  not  expected 
that  the  delegates  from  Switzerland,  Austria  and  Swe- 
den will  dare  to  say  oflScially  anything  against  the 
alternating-current  system  chosen  by  their  own  lands, 
and  even  in  America  might  be  found  some  advocate  of 
that  system  who  might  be  invited!  Altogether,  there 
are  today  operated  electrically  1,514  km.  of  track  in 
the  German  Republic,  which  was  built  by  German  con- 
cerns. 

The  Austrian  Republic  is  pushing  very  energetically 
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the  complete  electrification  of  all  of  its  main  roads. 
A  new  law  has  been  introduced  and  passed  authorizing 
and  directing  the  immediate  start  of  the  electrification 
of  the  following  roads:  (1)  Arlbergbahn,  Vorarlberg- 
bahn  and  all  branch  lines;  (2)  Salzkammerguthbahn ; 
(3)  Westbahn;   (4)  Tauernbahn. 

The  total  length  of  these  lines  together  with  the 
planned  additions  is  1,788  km.,  or  40  per  cent  of  all  the 
Austrian  railways.  These  roads  are  to  be  operated,  if 
possible,  not  later  than  the  middle  of  1925.  The  elec- 
trification is  considered  absolutely  imperative  due  to 
the  fact  that  the  post-war  Austria  has  only  16  per  cent 
of  the  total  coal  requirements  and  that  electrification 
will  save  about  50  per  cent  of  the  needed  fuel. 

Influenced  by  the  German  example,  the  Austrian 
railway  ministry  has  adopted  the  single-phase  system 
with  16g  cycles  and  15,000-volt  trolley  tension.  A  num- 
ber of  new  hydro-electric  generating  plants  are  being 
erected,  and  plants  which  are  in  existence  are  being 
much  enlarged. 

The  electrification  of  the  Arlbergbahn,  with  its  31.4 
per  cent  grades,  has  already  begun,  and  the  locomotives 
nave  been  ordered  from  German-Austrian  firms.  They 
will  have  a  shaft  pressure  not  exceeding  14i  tons  and  a 
weight  not  exceeding  6.9  tons  per  meter  length.  Freight 
locomotives  will  have  geared  motors  with  rod-coupled 
wheels  and  express  locomotives  will  have  one  motor 
driving  by  rods  a  blind  shaft  coupled  to  the  driving 
wheels  by  rods. 

Not  including  the  newly  planned  lines,  there  are  at 
present  lines  electrically  operated  over  575  km.  of  single 
track  in  Austria.  Of  these  66  per  cent  are  alternating- 
current  and  34  per  cent  direct-current  roads. 

Roads  in  Sweden  Electrified  More  than 
IN  Norway 

Sweden  has  at  present  145  km.  of  electric  railways 
(130  km.  alternating-current  and  15  km.  high-tension 
direct-current),  while  Norway  has  46  km.  alternating- 
current  and  27  km.  direct-current  roads.  Ever  since 
1914  the  Riksgransenbahn  has  been  hauling  its  heavy 
ore  trains  by  single-phase,  15-cycle,  15,000-volt  locomo- 
tives, which  are  fed  from  the  Porjus  hydro-electric 
plant.  The  southern  extension  of  this  line  from  Kiruna 
to  Lulea  is  at  present  under  construction.  An  exten- 
sion to  the  north  as  far  as  to  the  seaport  of  Narvik 
is  now  under  consideration. 

The  Swedish  railway  administration  is  now  planning 
further  electrification  in  the  south,  primarily  for  pas- 
senger traffic.  A  very  exact  study  has  been  made  as 
to  the  possible  coal  saving,  the  rentability  of  the  lines 
and  the  best  system  to  be  chosen.  The  following  data 
were  derived: 


Total 

Efficiencies, 

per  Cent 

With   three-phase,   direct-current   ro- 

Relative 

Installation 
Costs 

100  0 
94.5 
97.2 

Relative 

Operating 

Co.sta 

13  2 

With  three-phase,  single-phase  motor- 
generators 55.0 

With  pure  aiogle-pbase  alternating  cur- 
rent      64.7 

13.0 
12.6 

Disturbances  in  telegraph  and  telephone  lines  caused 
by  alternating-current  railways  have  had  special  atten- 
tion. A  commission  was  appointed  to  study  these  causes 
and  provide  remedies.  The  result  was  a  very  elaborate 
report  whicn  was  adverse  to  the  adoption  of  the  alter- 
nating-current system.  The  Swedish  Reichstag  ap- 
proved recently  tie  plans  of  a  new  electric  alternating- 


current  road  from  Stockholm  to  Gothenburg  only  under 
the  condition  that  a  satisfactory  solution  of  all  induc- 
tive disturbances  shall  be  found. 

Holland  Plans  Uniform  Electrification 

A  uniform  electrification  of  all  the  roads  in  Holland 
is  planned,  but  the  system  has  not  as  yet  been  decided 
upon.  Today  there  are  33  km.  of  alternating-current 
25-cycle,  10,000-volt  lines  and  19  km.  of  1,200-volt 
direct-current  lines  in  operation,  but  both  roads,  built 
by  the  Siemens-Schuckert  company,  are  old  (1908)  and 
cannot  be  used  as  modern  examples.  The  Dutch  govern- 
ment, too,  has  authorized  a  committee  to  study  elec- 
trification of  railroads,  including  American  direct-cur- 
rent systems  and  Swiss  alternating-current  systems. 
Owing  to  the  lack  of  coal  railway  electrification  will  go 
hand  in  hand  with  a  general  electrification  of  all  of 
Holland.  Great  emphasis  is  placed  here,  too,  upon  the 
perfect  operation  of  all  existing  telegraph  and  telephone 
circuits. 

Italy's  Interest  Centers  Around  Three-Phase 

Italy  has  very  little  coal  but  a  great  amount  of  water 
power.  For  this  reason  the  electrification  of  its  rail- 
roads was  considered  at  a  very  early  stage.  Today  there 
are  in  operation  427  km.  of  direct-current  roads,  317 
km.  of  three-phase  roads  and  284  km.  of  single-phase 
roads. 

The  main  interest  is  centered  upon  the  three-phase 
roads,  where  Italy  did  pioneer  work.  The  foundation 
for  this  system  was  laid  by  Ganz  &  Company  of  Buda- 
pest, Hungary,  with  the  classic  installation  of  the  Val- 
tellina  road,  built  in  1900-1902  and  operating  very 
satisfactorily  on  3,000  volts,  three-phase,  15  cycles. 
Further  contracts  were  later  given  by  the  state  rail- 
ways to  the  Westinghouse  works  at  Vado  (Ligure) 
under  Mr.  Kando's  supervision  for  electrification  of 
roads  on  the  same  system.  The  Swiss  firm  of  Brown, 
Boveri  &  Company  participated  in  this  order  by  sup- 
plying locomotives  for  the  Simplon  tunnel  in  1905. 
Direct-current  roads  are  found  west  of  Milan  between 
that  city  and  Varese.  All  the  single-phase  systems  are 
around  Rome  and  Naples. 

Under  pressure  because  of  the  present  scarcity  of 
coal,  a  special  ministry  for  electrification  of  Italian  rail- 
roads has  been  formed  for  the  consideration  of  a  plan 
of  changing  1,870  km.  of  steam  lines  to  electric  lines. 
This  undertaking,  if  carried  out,  will  make  about  3,000 
km.  of  electric  railways  in  Italy. 

The  largest  number  of  electric  locomotives  for  the 
Italian  State  Railways  were  furnished  by  the  Westing- 
house  company  in  Vado  (Ligure).  There  is  at  present 
a  merger  planned  between  the  Brown-Boveri  Company 
of  Milan  (branch  of  the  Swiss  house)  and  the  Westing- 
house  company,  in  Vado,  based  upon  an  agreement  be- 
tween the  Brown-Boveri  Company,  Westinghouse  and 
Vickers,  Limited,  in  England. 

Italy  has  so  far  favored  the  three-phase  system,  which 
has  no  doubt  given  excellent  results,  with  simple  re- 
generation along  the  downward  slopes  of  the  Alps.  It  is 
therefore  expected  to  adhere  to  this  system  for  the 
future,  with  a  possibility  of  change  if  some  other  method 
is  found  more  advantageous.  At  the  time  when  the  Val- 
tellina  and  Simplon  roads  were  built  a  transmission  of 
locomotive  power  by  gears  was  not  considered  wise. 
Later  experience,  however,  like  that  of  the  Lotschberg- 
bahn  and  American  roads,  disproved  this  assumption 
and  further  Italian  electrifications  might  take  advan- 
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tage  of  the  changed  opinion.  Using  gears  would  not 
necessitate  the  choice  of  a  very  low  frequency,  and 
three-phase  current  could  be  taken  from  the  many  exist- 
ing power  plants  of  the  country.  It  has  therefore  been 
decided  to  equip  two  roads  near  Rome  with  three-phase 
apparatus  of  a  periodicity  higher  than  15  cycles. 

Switzerland's  Roads  Chiefly  Single  Phase 

Switzerland,  having  no  coal  and  an  almost  unlimited 
water-power  supply  depends  chiefly  upon  electrification 
of  its  railways.  There  are  now  in  operation  286  km.  of 
high-tension  direct-current  roads,  115  km.  of  three- 
phase  roads  and  461  km.  of  single-phase  roads.  The 
"Swiss  Study  Commission  of  Electrification  of  Rail- 
ways" decided  in  1916  upon  a  uniform  alternating-cur- 
rent, single-phase  system,  15  cycles  to  16i  cycles,  em- 
ploying a  trolley  voltage  of  15,000.  This  system  was 
first  used  by  the  Oerlikon  company  on  its  experimental 
road  from  Seebach  to  Wettingen  in  1905-1907. 

In  1913  the  Swiss  authorities  decided  to  electrify  the 
railway  through  the  Gotthard  tunnel,  just  after  the 
Lotschbergbahn  was  opened  for  service.  In  1918  the 
Bundesbahnen  outlined  and  accepted  a  large  electrifi- 
cation program,  comprising  2,726  km.,  to  be  undertaken 
in  three  successive  periods.  On  Sept.  15,  1920,  the  first 
electric  passenger  train  passed  through  the  Gotthard 
tunnel.  The  Swiss  railways  are  75  per  cent  state  and 
25  per  cent  private  roads.  Among  the  private  roads  the 
Rhatische  Bahn,  opened  in  1920,  and  the  Brenner  Alpen 
Bahn  are  of  importance.  The  Oerlikon  works  has  de- 
vised a  regenerative  system  for  single-phase  commu- 
tator motors.  Its  success  cannot  as  yet  compare  with 
regenerative  braking  on  direct-current  locomotives. 


Swiss  Plant  Under  a  Mile  Head 

WHAT  is  probably  the  highest-head  hydro-electric 
plant  in  the  world  is  installed  at  Fully,  Switzer- 
land, operating  at  a  net  head  of  1,650m.  (5,412  ft.).  The 
installation  is  near  Martigny,  in  the  Rhone  Valley,  and 
operates  from  an  Alpine  lake  2,150  m.  (7,000  ft.)  above 
sea  level.  The  Pelton  wheels  are  fed  by  a  pipe  line  about 
4.6  km.  (2.85  miles)  in  length.  This  is  connected  to  a 
tunnel  500  m.  (550  yd.)  long,  which  is  partly  under 
pressure.  The  generating  station  contains  four  wheels, 
each  of  3,000  hp.,  which  run  at  500  r.p.m. 

Each    bucket   is    exposed   more   than    eight    times   a 
second   to  the  blow  of  the  jet   leaving  the   pipe  at   a 

velocity  of  about 
180  m.  (590  ft.) 
per  second.  The 
wheels  therefore 
had  to  be  de- 
signed with  ex- 
treme  care. 
These  wheels 
have  an  over-all 
diameter  of 
3.715  m.  (12  ft.) 
and  are  of  forged 
steel.  They  carry 
fifty -four 
buckets  each  and  are  so  designed  that  no  part  either 
of  the  disk  or  the  buckets  is  subjected  to  a  higher 
tension  than  1,000  kg.  per  square  centimeter  (14,200  lb. 
per  square  inch).  Even  in  case  of  runaway  this  takes 
care  of  a  speed  50  per  cent  above  normal.  The  buckets 
are  carried  in  a  mortised  groove  and  are  fixed  tangen- 
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tially  by  formed  keys  driven  axially  between  them.  The 
whole  makes  a  very  rigid  assembly  with  the  disk. 

Water  from  the  feed  pipe  is  conducted  to  each  turbine 
by  a  cast-steel  pipe  250  mm.  (10  in.)  in  diameter, 
provided  with  a  manually  operated  equilibrium  valve. 
The  jet  pipe  fixed  to  the  bedplate  under  the  turbine  has 
a  nozzle  of  tempered  steel,  the  water  discharge  from 
which  is  regulated  by  a  steel  needle  which  moves  in  the 
axis  of  the  jet  pipe.  The  needle  is  always  inclined  to 
open  when  affected  b.v  the  water  pressure.     It  can  be 


PIPE  LINE  FOR  SWISS  PLANT  OPERATING  AT  A  5,400-FT.   HEAD 

closed  by  a  hand-operated  screw,  by  oil-pressure 
mechanism  or  by  the  automatic  governor.  A  cast-steel 
deflector  placed  between  the  nozzle  and  the  bucket  wheel 
is  raised  or  lowered  by  the  action  of  the  governor,  and 
when  lowered  causes  a  deviation  of  the  jet  away  from 
the  bucket  wheel.  The  governing  action  is  said  to  be 
particularly  sensitive. 

The  results  obtained  on  speed  regulation  show  that 
when  a  load  of  2,300  hp.  was  suddenly  thrown  off  the 
turbine  the  increase  in  speed  was  only  8i  per  cent,  as 
against  7  per  cent  guaranteed.  These  percentages  are 
in  relation  to  the  speed  before  unloading.  The  perma- 
nent variation  in  speed  between  no  load  and  full  load 
was  3i  per  cent,  this  being  the  variation  for  which  the 
governor  was  set.  The  excess  pressure  generated  in 
the  feed  pipe  during  unloading  was  0.6  per  cent  as  a 
maximum,  corresponding  to  a  generated  head  equivalent 
to  10  m.  This  result  was  considered  particularly  good 
because  of  the  fact  that  overpressure  of  10  per  cent  was 
specified.  The  efliciency  curve  shows  a  maximum  value 
of  82.3  per  cent,  which  is  considered  remarkably  good 
in  view  of  the  nature  of  the  plant  and  the  fact  that  the 
wheel  was  originally  made  of  abnormal  dimensions  in 
order  that  the  runaway  speed  should  not  exceed  50  per 
cent  above  normal.  Actual  tests  show  that  friction  and 
windage  losses  amount  to  5  per  cent  of  the  normal 
power. 

Further  details  regarding  this  plant  and  the  con- 
struction of  the  wheels  may  be  obtained  by  reference  to 
Engineering  (London),  Dec.  24,  1920. 
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Checking  Efficiency  of  Generating  Plants 

Daily  Records  Which  Amount  to  Twenty-four-Hour  Efficiency  Tests 
Are  Kept  for  All  Units  in  the  Generating  Station  — Cost  of  Keeping 
Operating  Records  Is  Well  Repaid  by  Increased  Operating  Economy 

By  JOHN  O.  FUCHS 

Production  Engineer  United  Hudson  Electric  Corporation,  Poughkeepsie,  N.  Y. 


AS  THE  ELECTRIC  production  department  of 
/^L      the  United   Hudson   Electric   Corporation   is 

/— ^^  responsible  for  the  entire  production  of  all 
^dL  i^  energy  throughout  the  system  it  is  in  this 
way  also  directly  responsible  for  the  condition  and 
maintenance  of  all  equipment  in  the  steam  and  hydro- 
electric generating  stations.  Experience  has. shown  that 
the  most  essential  factor  in  the  efficient  production  of 
electrical  energy  and  also  in  the  continuity  of  service 
is  the  placing  of  all  equipment  in  the  best  possible  con- 
dition and  maintaining  this  condition  at  all  times. 

With  this  object  in  view  a  system  has  been  develoi)ed 


ing  the  twenty-four  hours.  The  hours  of  service  are 
shown  by  a  line  being  drawn  for  any  unit  under  the 
hours  in  which  it  was  in  service.  In  the  case  of  the 
boilers  a  solid  line  indicates  a  steaming  condition,  a 
single  dot  indicates  a  single  bank  and  a  double  dot  a 
double-banked  condition.  The  meter  indexes  of  the 
various  transmission  and  distribution  circuits  are  also 
given  on  this  sheet.  The  daily  record  of  the  street- 
lighting  circuits  for  the  city  of  Poughkeepsie  and  also 
the  boiler  cleaning  and  test  record,  together  with  the 
coal,  oil  and  waste  used,  are  also  shown  on  the  first 
.';heet.      On   sheet   No.   2    (not    reproduced)    are   shown 


FIG.    1 — CAKEFUL    INSPECTION    OF    TURBO-GENERATOR    UNrPS    AT    DEFINITE    TIME    INTERVALS    IS    ESSENTIAL 


of  keeping  an  accurate  check  on  the  performance  of  all 
generating  equipment  to  ascertain  if  the  equipment  is 
operating  at  its  best  efficiency,  in  order  that  immediate 
steps  may  be  taken  to  remove  from  service  any  defective 
units  and  place  the  same  in  good  operating  condition 
as  soon  as  possible.  It  has  been  found  that  the  expense 
of  keeping  these  records  is  amply  recompensed  by  the 
increased  over-all  efficiency  obtained  by  strict  adherence 
to  the  plan. 

The  methods  of  carrying  out  this  system  for  the 
various  types  of  equipment  in  the  generating  stations 
are  covered  in  detail  in  this  article  in  the  hope  that  the 
data  may  be  of  benefit  to  other  companies  operating 
under  similar  conditions. 

In  Fig.  4  is  shown  the  summary  log  sheet  which  is 
filled  out  each  day  at  the  Poughkeepsie  Riverside  sta- 
tion. This  daily  log  sheet  is  typical  of  the  steam  generat- 
ing stations  of  the  system.  The  log  sheet  is  made  in 
three  parts.  Parti  (not  shown)  gives  a  complete  record 
of  the  nunsber  of  hours  each  unit  was  in  service  dur- 


all  the  data  regarding  the  operation  of  the  plant  for  that 
day.  This  data  is  shown  in  three  shifts  and  also  for  the 
twenty-four-hour  period. 

From  the  data  given  on  log  sheets  Nos.  2  and  1  log 
sheet  No.  3  ( Fig.  4)  is  prepared.  This  sheet  shows  the 
final  results  from  the  boiler  room  and  engine  room  sepa- 
rately and  also  from  the  plant  as  a  whole — the  final 
result  obtained  being  the  over-all  plant  efficiency. 

The  plant  efficiency  is  total  output  -:-  total  input. 

The  output  is  based  on  1  kw.-hr.  reduced  to  B.t.u.  or 
3415.  The  input  is  the  total  B.t.u.  in  the  coal  necessary 
to  produce  one  kilowatt-hour.  This  is  obtained  by  multi- 
plying the  load  per  kilowatt-hour  efficiency  by  the  B.t.u. 
per  pound.    We  therefore  obtain  the  formula: 

Plant  Efficiency  =   -. t-  = 

B.t.u.  per  kw.-hr. 


Lb.  of  coal  per  kw.-hr.  X  B.t.u.  per  lb. 

3415 

Item  112  (log  sheet)  X  B.t.u.  per  lb. 
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It  can  be  readily  understood  that  with  the  data  avail- 
able as  shown  on  this  log  sheet  a  complete  check  is 
shown  daily  on  the  operation  of  the  plant,  since  the  log 
sheet  is  really  nothing  more  than  an  actual  twenty-four- 
hour  efficiency  test  of  the  station.  If  any  piece  of  equip- 
ment is  not  operating  at  its  best  efficiency  this  will  imme- 
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FIG.  2 — MONTHLY  REPORT  SHOWS  THE  TIME  EACH  BOILER  WAS 
BANKED,  STEAMING  OR  OUT  OF  SERVICE  FOR  REPAIRS 

diately  be  shown  in  the  i-esults  of  the  plant  operation, 
and  as  the  boiler-room  and  engine-room  results  are 
shown  separately  the  trouble  can  be  quickly  traced  to 
its  source. 

How  A  Leak  Costing  $45  a  Day  Was  Stopped 

An  examination  of  the  log-sheet  data  will  illustrate 
the  value  of  keeping  this  information  before  the  plant 
superintendent  and  the  production  engineer.  During 
this  period,  with  the  grade  of  coal  being  used  the  aver- 
age coal  rate  was 
2.5  lb.  per  kilowatt- 
hour  under  normal 
conditions.  The  coal 
rate  for  this  day  is 
2.64  lb.,  or  an  in- 
crease of  0.14  lb.  per 
kilowatt -hour  over 
normal  conditions. 
When  this  result 
was  obtained  an  in- 
vestigation was  im- 
mediately started  to 
ascertain  why  this 
had  occurred.  The 
first  place  investi- 
gated was  the  boiler 
room,  but  the  log 
g  LEGEND  sheet  shows  that  this 

3  9— --Tube cleaned  portion  of  the  plant 

was  operating  satis- 
factorily. Referring 
to  the  engine  room 
results,  however, 
item  No.  92,  the  water  rate  of  unit  No.  3,  was  running 
higher  than  unit  No.  4.  Under  normal  conditions  the 
water  rates  of  these  two  units  are  virtually  the  same. 
In  investigating  further  item  No.  98,  the  vacuum  of 
unit  No.  3,  showed  that  the  vacuum  maintained  on  this 
unit  was  not  so  good  as  that  maintained  on  unit  No.  4, 
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FIG.    3 — CHART  GIVES   CHECK   ON 

REMOVAL  AND  CLEARING 

OF  BOILER  TUBES 


which  immediately  suggested  the  fact  that  something 
was  wrong  with  the  condensing  equipment  of  this  unit. 
At  the  next  favorable  opportunity  this  unit  was  re- 
moved from  service  and  the  condenser  inspected.  It 
was  found  that  a  few  small  air  leaks  had  developed  and 
also  that  considerable  dirt  and  scum  had  been  deposited 
in  the  condenser  by  the  circulating  water.  The  con- 
denser was  thoroughly  overhauled  and  put  back  in  serv- 
ice, and  satisfactory  results  were  obtained  thereafter. 
An  increase  in  the  coal  rate  of  the  station  of  0.14  lb. 
per  kilowatt-hour  would  mean  a  loss  of  approximately 
64  tons  of  coal  per  day,  or  a  financial  loss  of  approxi- 
mately $45  per  day. 

Generating  Units  Overhauled  at  Least  Yearly 

As  stated  in  the  preceding  paragraphs,  a  close  daily 
check  is  kept  of  the  operation  of  each  generating  unit, 
such  as  the  vacuum  maintained  on  the  condensing  equip- 
ment and  the  water  rate  of  the  turbine.     Besides  this 
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daily  check  a  complete  periodic  inspection  is  made  of 
each  unit  at  least  once  every  year,  or  twice  if  deemed 
necessary.  During  this  inspection  the  turbine  casing 
is  opened,  the  rotor  is  removed  and  all  parts  are  thor- 
oughly inspected. 

Electrical  Equipment. — A  close  check  is  kept  on  the 
condition  of  electrical  equipment  in  the  station,  mostly 
by  means  of  daily  and  weekly  inspections  by  the  chief 
electrician.  The  condition  of  the  various  high-tension 
transformers  is  watched  by  means  of  twenty-four-hour 
recording  thermometers,  the  thermometers  being  regu- 
larly inspected  and  tested  for  accuracy.  All  oil  switches, 
disconnecting  switches,  voltage  regulators,  etc.,  are  peri- 
odically inspected  and  immediately  removed  from  service 
if  found  defective,  so  that  they  can  be  placed  in  good 
operating  condition. 
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Boilers. — A  very  close  record  is  kept  upon  the  opera- 
tion of  the  various  boilers  by  means  of  the  monthly 
boiler  report  shown  in  Fig.  2.  This  report  shows  the 
time  each  boiler  was  in  service,  whether  banked  or 
steaming,  and  also  when  the  boiler  was  out  of  service 
for  repairs.  The  chart  is  filled  in  with  various-colored 
pencils  to  show  the  above  conditions,  a  red  pencil  being 
used,  for  instance,  to  indicate  a  steaming  condition  and 
a  green  pencil  to  indicate  a  banked  condition.  When  the 
boiler  is  removed  for  repairs  the  chart  is  left  blank  dur- 
ing that  time,  and  on  the  chart  is  placed  a  number  which 
corresponds  to  the  page  in  the  boiler  repair  book  on 
which  the  repairs  made  to  the  boiler  at  that  time  are 
listed.  A  chart  covering  tube  cleaning  and  removal  is 
also  kept  for  each  boiler,  such  as  shown  in  Fig.  3.  This 
chart  shows  all  the  tubes  in  the  various  boilers,  and  the 
tubes  cleaned  or  removed  are  filled  in  with  colored  pen- 
cils. This  chart  enables  the  boiler-room  superintendent 
to  keep  an  accurate  check  on  the  tubes  of  each  boiler 
cleaned  or  removed  and  also  enables  him,  each  time  the 
boiler  is  taken  out  of  service,  to  start  cleaning  the  tubes 
where  the  tube  cleaner  left  off  the  time  before. 

A  complete  record  is  also  kept  in  the  boiler  repair 
book  of  any  changes  made  to  baffle  openings  in  the  boiler 


ture  of  the  bearings,  windings,  etc.  By  this  means  a 
good  indication  of  the  condition  of  the  generating  end  is 
afforded.  The  performance  of  the  water  turbine  is 
checked  by  the  load  which  can  be  carried  by  the  unit  at 
various  heads,  and  if  the  unit  does  not  come  up  to  its 
usual  performance  the  cause  is  immediately  investi- 
gated. Of  course,  the  length  of  time  that  the  unit  has 
been  in  service  must  also  be  considered,  as  when  wear 
occurs  in  the  various  parts  of  the  turbine  a  larger  loss 
is  experienced  and  more  water  is  necessary  to  produce 
the  same  amount  of  energy. 

Recently  an  additional  check  on  the  performance  of 
hydro-electric  units  has  been  evolved.  When  a  new 
hydro-electric  unit  is  placed  in  service  data  are  obtained 
from  the  manufacturers  giving  the  flow  of  water  neces- 
sary at  various  heads  to  produce  various  amounts  of 
energy  at  the  switchboard.  These  figures  are  assumed 
to  be  correct,  and  by  a  series  of  tests  a  water-level  gage 
in  the  tailrace  of  the  plant  is  calibrated  from  them.  The 
calibration  of  this  gage  can  only  be  made  when  no  water 
is  flowing  over  the  spillway.  After  the  gage  has  been 
calibrated  it  is  a  simple  matter  to  check  the  operation 
of  any  machine  at  a  future  date  by  simply  placing  a 
given  load  on  the  machine  and  reading  the  tailrace  gage. 


FIG.  O CLOGGro  OR  LEAKING  CONDENSERS  WILL 

CONSTANTLY  DRAIN  THE  COAL  PILE 

or  any  repairs  made  to  the  stoker  equipment,  so  that 
there  is  always  available  a  complete  record  of  the  condi- 
tion of  each  boiler  and  stoker. 

Coal-Handling  Equipment. — For  coal-handling  equip- 
ment in  this  station  a  Brown  locomotive  crane  and  also 
a  Jeffrey  crushing  and  elevating  system  are  utilized. 
The  locomotive  crane  is  driven  by  a  separate  steam 
boiler  situated  on  the  crane,  and  this  boiler  is  designated 
as  boiler  No.  11  on  the  monthly  boiler  report,  the  same 
complete  record  being  kept  of  repairs  to  this  boiler  as 
is  kept  in  the  case  of  the  station  boilers.  The  main- 
tenance of  the  mechanical  equipment  of  the  crane  and  of 
the  crushing  and  elevating  equipment  is  left  entirely  to 
inspection,  daily  inspections  being  made  of  the  crushing 
equipment  and  periodic  inspections  of  the  crane  being 
made  by  the  plant  superintendent  and  hoist  engineer. 

Inspection  Scheme  in  Hydro-Electric 
Generating  Stations 

Satisfactory  maintenance  of  water-driven  units  can 
be  obtained  by  close  observation  of  their  performance. 
The  condition  of  any  unit  can  be  ascertained  from 
observing  its  performance  with  various  loads  by  means 
of  the  instruments  installed  for  obtaining  the  tempera- 
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If  the  efficiency  has  in  any  way  fallen  off  this  gage  will 
register  a  larger  amount  of  water  flowing  than  when 
originally  installed. 

An  annual,  or  if  necessary  a  semi-annual,  inspection 
is  made  of  the  complete  equipment,  and  any  damaged 
parts  are  replaced;  in  short,  the  whole  unit  is  placed 
in  good  operating  condition.  At  each  inspection  a  com- 
plete record  is  kept  of  all  work  done  and  changes  made. 
This  record  is  always  available  and  helps  the  plant 
superintendent  to  guard  against  future  damage. 

The  daily  report  and  log  sheet  of  each  generating 
station  is  prepared  at  that  station  under  the  direction 
of  the  plant  superintendent  and  placed  on  his  desk  before 
noon  of  each  day,  covering  the  previous  twenty-four 
hours'  operation  of  the  plant  to  12  o'clock  midnight. 
In  this  way  he  has  before  him  within  twelve  hours  after 
its  completion  the  complete  record  which  will  enable  him 
immediately  to  remove  from  service  any  equipment  the 
log  sheet  shows  to  have  affected  the  over-all  plant  effi- 
ciency. The  system  operator  is  immediately  notified, 
and  arrangements  are  made  with  him  for  the  removal 
of  the  equipment  from  service. 

After  the  log  sheet  has  been  approved  by  the  plant 
superintendent  it  is  forwarded  to  the  office  of  the  pro- 
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duction  engineer,  where  it  is  again  inspected  and  checked 
over.  In  this  way  the  two  men  responsible  for  the 
maintenance  and  operation  of  this  equipment  are  kept 
in  direct  touch  with  all  the  details  of  the  operation  of 
each  plant. 

It  should  be  understood  that  only  the  main  points  in 
the  system  have  been  touched  upon  in  this  article,  as  it 
was  the  writer's  intention  only  to  give  a  general  idea  of 
its  working. 

Oil  Fields  of  Kansas  Partly 
Electrified 

Among  5,000  Wells  1,100  Are  Motor-Driven — Use  of 

Central-Station  Energy  Increases  Pumpage  and 

Is  Most  Economical  Method  Tried 

OF  THE  5,000  oil  wells  in  the  Kansas  field,  which 
lies  near  Wichita,  1,100  are  supplied  with  electric 
power  by  the  Kansas  Gas  &  Electric  Company.  The 
development  is  only  a  small  part  of  what  may  be  ex- 
pected, as  only  about  15  per  cent  of  the  proved  territory 
has  been  drilled  in. 

The  cost  per  kilowatt-hour  for  electrical  energy  and 
items  of  like  character  are  scrutinized  but  casually  by 
the  oil  men.  Their  chief  aim,  and  in  fact  their  only  aim, 
is  to  get  the  oil  out  of  the  ground,  and  they  have  been 
won  to  electric  drive  largely  because  they  have  been 
afforded  an  opportunity  to  observe  its  relative  depend- 
ability as  compared  with  that  of  steam,  oil  engines  or 
gas-engine  drive.  Electrically  operated  wells  produce 
oil  about  95  per  cent  of  the  time,  while  wells  pumped 
with  oil  or  gas  engines  will  average  a  little  better  than 
80  per  cent.  At  the  present  time  the  Kansas  Gas  & 
Electric  Company  could  secure  business  amounting 
ultimately  to  $3,000,000  in  annual  revenue,  if  it  were 
possible  to  secure  the  large  amount  of  capital  and 
sufficient  material  and  labor  with  which  to  increase  the 
generating  and  transmission  capacity  to  serve  this  field. 

What  Electrical  Energy  Is  Used  For 
Excluding  the  ordinary  domestic  and  commercial 
services  to  the  various  towns  in  and  around  the  oil 
field,  there  are  five  applications  of  electric  service  which 
may  be  classed  as  oil  applications.  These  are:  (1) 
Oil-well  pumping,  (2)  water  pumping,  (3)  oil-pipe-line 
pumping,  (4)  oil-well  drilling,  and  (5)  electrical 
dehydrating  operations.  Of  these  five  applications  the 
first  three  are  on  a  proved  commercial  basis,  while  the 
last  two  are  more  or  less  in  an  experimental  state. 
Special  interest,  of  course,  attaches  itself  to  deep-well 
oil  pumping,  for  if  this  field  were  completely  electrified, 
one-half  of  the  power  requirements  would  be  found  in 
motor  installations  engaged  in  pumping  oil  from  the 
individual  wells. 

Water  pumping  is  the  next  most  important  applica- 
tion, because  in  this  particular  field  water  is  very 
scarce,  and  it  must  be  pumped  long  distances  from 
rivers,  streams  and  springs  for  the  use  of  the  drilling 
rigs,  as  well  as  for  domestic  purposes  of  the  oil-field 
inhabitants.  The  importance  of  water  pumping  can  be 
appreciated  from  the  fact  that  in  drilling  the  cost  of 
water  is  about  one-half  of  the  total  expense.  Pipe-line 
pumping  is  of  course  necessary  if  the  oil  is  to  be 
delivered  to  the  various  refineries  situated  both  locally 
and  at  distances  varying  from  20  miles  to  100  miles 
C32km.  to  1,600  km.). 
The  drilling  of  an  oil  well  by  motor  has  been  lately 


receiving  considerable  attention.  The  electric  dehydra- 
tion of  oil  is  no  longer  in  the  experimental  stage  in  the 
California  oil  fields,  but  there  are  only  two  plants  in 
the  Butler  County  field  and  they  are  receiving  consider- 
able attention  from  the  oil  men.  The  consumption  of 
electrical  energy  in  these  plants  is  very  small,  but  a 
large  number  of  them  would  represent  a  particularly 
desirable  load,  since  it  would  be  of  a  high  power  factor 
and  would  act  as  an  offset  to  the  low-power-factor  pump- 
ing motors. 

The  transmission  system  of  the  Kansas  Gas  &  Elec- 
tric Company  at  the  present  time  includes  110  miles 
( 177  km.)  of  60,000-volt  lines  and  45  miles  (72  km.)  of 
11,000-volt  distribution  circuits.  Two  60,000-volt  lines 
connect  Wichita  and  Eldorado  by  different  routes  and 
run  through  the  heart  of  one  of  the  oil  pools.  Four 
outdoor  substations  step  the  voltage  down  to  11,000  for 
distribution. 

Facts  About  Individual  Installations 

One  of  the  most  interesting  features  of  an  oil-well 
pumping  installation  is  the  motor  itself.  The  type  of 
motor  used  was  especially  developed  for  oil-well  pump- 
ing purposes  and  represents  experiments  of  six  years 
on  the  part  of  the  manufacturer  in  developing  this 
highly  specialized  apparatus.  The  motors  are  designed 
for  two  horsepowers  and  two  speeds.  For  light  wells 
the  motor  best  adapted  is  rated  at  10  hp.  at  600  r.p.m. 
and  20  hp.  at  1,200  r.p.m.  For  heavier  v^-ells  the  motor 
is  rated  at  15  hp.  at  600  r.p.m.  and  30  hp.  at  1,200  r.p.m. 
The  reason  for  this  dual  horsepower-speed  rating  is 
best  understood  from  a  knowledge  of  the  operating 
requirements.  The  average  oil  well  requires  from  10 
hp.  to  15  hp.  while  pumping  oil  from  the  well,  but  when 
it  becomes  necessary  to  pull  out  the  rods,  tubing  or  the 
casting  considerable  more  power  is  required. 

The  motors  employed  are  so  designed  that  on  the 
high-horsepower  rating  they  will  develop  four  times 
their  full-load  torque.  This  is  very  important  when  it 
comes  to  pulling  rods,  tubing  and  casing.  These  motors 
have  been  known  to  develop  125  hp.  for  periods  of  one 
to  two  minutes  when  a  particularly  bad  job  of  pulling 
was  encountered.  The  motor  has  six  slip  rings,  and 
arrangements  are  provided  for  changing  the  motor 
connections  from  one  rating  to  the  other  by  a  four-pole 
switch  mounted  on  a  frame  of  the  motor.  The  pumping 
operations  are  always  conducted  on  the  lower  horse- 
power since  only  a  small  amount  of  power  is  necessary 
and  since  the  motor  does  not  attain  its  best  efficiency 
on  the  high-horsepower  side. 

Water-pumping  installations  are  very  little  different 
from  those  encountered  in  any  other  part  of  the  coun- 
try, except  that  the  relative  distances  to  which  the 
water  is  pumped  are  somewhat  greater  than  are  usually 
attempted  for  commercial  work.  The  application  of 
motors  to  oil-pipe-line  pumping  has  not  as  yet  become 
very  general  for  the  large  pumping  stations  owing  to 
the  fact  that  units  are  large  and  have  become  pretty 
well  standardized  to  operate  by  means  of  steam  engines. 
The  pipe  lines  pump  the  oil  from  local  storage  tanks 
into  large  tanks  on  tank  farms  or  into  the  main  pipe 
lines,  running  in  many  cases  considerable  distances, 
even  as  far  as  Chicago  or  the  Gulf  of  Mexico.  The  main- 
pipe-line  stations  require  motors  as  large  as  1,000  hp. 
The  pressure  on  some  of  the  pipe  lines  is  as  high  as 
800  lb.  per  square  inch  (56  kg.  per  sq.cm.). 

Owing  to  the  present  financial  conditions  it  has  been 
necessary    to    finance   main-line    extensions    by    special 
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service  contracts,  and  the  oil  companies  have  raised 
no  question  when  it  came  to  advancing  money  for 
financing  such  extensions.  The  distributing  lines  on 
the  leases  belong  to  the  oil  companies  and  are  usually 
built  on  a  time  and  material  basis  by  the  utility.  In  the 
ease  of  the  Empire  Gas  &  Fuel  Company,  however,  in- 
stallations have  been  on  such  a  large  scale  that  all  the 
distribution  lines  and  electrification  work  were  taken 
care  of  by  the  company  itself.  Where  desired,  the  Kan- 
sas Gas  &  Electric  Company  maintains  the  lines  and 
charges  for  such  maintenance  on  a  time  and  material 
basis.  The  motors  are  sold  at  predetermined  contract 
prices,  allowing  the  oil  companies  to  make  various 
deductions  from  the  completed  price  in  case  it  desires 
to  do  some  of  the  installation  work  or  if  it  desires  to 
leave  out  such  items  as  concrete  floors,  etc.  The  price 
of  the  15/30-hp.  motor,  which  is  the  one  in  general  use, 
is  $1,225,  and  the  cost  of  the  complete  installation  is 
$2,150.  The  difference  between  the  two  prices  is  caused 
by  construction  of  motor  house,  foundation,  material 
and  labor,  setting  up  the  motor,  etc. 

Because  these  motors  are  operated  in  nine  cases  out 
of  ten  by  oil-field  labor  that  knows  nothing  whatever 
about  the  operation  of  electric  apparatus,  the  company 
has  organized  a  service  department  to  look  after  the 
customers'  motors  when  they  so  desire.  An  experienced 
motor  man  makes  two  inspections  a  week  and  where 
necessary  makes  various  minor  repairs  and  adjust- 
ments. For  this  service  the  companj'  charges  the 
customer  $3  per  motor  per  month. 

The  data  in  Table  I  have  been  worked  to  show  the 
pumping  costs  both  with  motors  and  with  gas  engines, 
and  they  show  that  the  savings  for  one  month  are  con- 
siderable on  a  lease  of  sixteen  wells. 

The  foregoing  data  represent  a  particular  instance 
which,  while  not  entirely  typical,  can  be  taken  as  a 
basis  for  commercial  work.  Experience  shows  that 
about  4,000  kw.-hr.  is  required  per  month  to  pump  the 
average  well,  and  that  the  cost  of  this  service  at  the 
company's  present  rate  amounts  to  about  $80  per  well 


TABLE  I— PUMPING  COSTS  WITH  MOTORS  .4.ND  WITH  GAS 
ENGINES  COMPARED 

Total  kilowatt-hourg  used  on  W —  lease     . . . 

Motors 

27,485 

21,910 

4,382 

$65  73 

43  82 
46.82 

Engines 

Total  kilowatt-hours  used  bv  five  pumping  motors 

Average  kilowatt-hours  per  motor    

Average  cost  per  well  at  $0.15  per  kilowatt-hour. 

Cost  per  month  per  well  if  all  sixteen  wells  were 

equipped  with  motors 

•Add  $3  for  serWce  charge 

Cost  per  month  per  well  if  all  sixteen  wells  were 
equipped  with  gas  engines 

$25  00 

35  00 

Men  to  take  care  of  equipment  per  month 

Cost  of  equipment  per  month 

Men's  time,  gas  and  electricity  added  here 

Loss  at  $2  per  barrel  per  month ■ 

Saving  of  motor  over  pas  engine  per  month 

Six  Men 

$600  00 

$81   32 

1  per  cent 

$559.13 

3,553  94 

Nine  Men 

$900  00 

81.25 

7  per  cent 

$3,913.91 

per  month,  while  where  there  are  a  number  of  wells  on 
lease  the  average  cost  of  pumping  with  oil  or  ga.s 
engines  is  about  $6  per  day. 

All  oil-field  power  is  furnished  on  what  is  known 
as  Schedule  H,  oil  field  power  rate.  This  schedule  is 
reproduced  as  Table  II. 

The  Empire  Gas  &  Fuel  Company  is  said  to  be  by  far 
the  largest  individual  user  of  electric  power  for  oil-field 
work  in  the  country.  At  the  present  time  it  has  approx- 
imately 1,000  motors  in  operation,  750  of  which  are  used 
for  pumping  wells.  This  company  takes  its  power 
from  the  60,000-volt  transmission  line  and  through  its 
own  substations  transforms  it  to  11,000  volts  for  field 
distribution. 


At  the  present  time  the  company  has  fourteen  electric 
drilling  equipments  with  which  it  does  all  of  its  drill- 
ing in  the  Eldorado  fields.  So  far  the  reports  show 
that  electric  drilling  equipment  more  than  pays  for 
itself  on  the  first  well  in  savings  made  over  the  use  of 

TABLE  II— OIL  FIELD  POWER  RATE 

RATES:    $2  net  per  month  per  contract  hp.,  which  entitles  consumer  to  use 
durmg  such  month  30  kw.-hr. 

Net  Rate 
per  Kw.-Hr. 

For  the  next  500  kw.-hr.  used  per  month $0.  04 

For  the  next  3,000  kw.-hr.  used  per  month .03 

For  the  next  5.000  kw.-hr.  used  per  month .02 

In  excess  of  above-stated  amounts .01 

P-^YMENT.S;    The  above-mentioned  net  rates  apply  only  when  bills  are  paid 
within  fifteen  days  from  the  date  thereof.     When  not  so  paid,  the  gross  rates 

1  being  the  above-mentioned  net  rate?  plus  5  per  cent  on  the  first  $200  of  bill  and 

2  per  cent  on  the  excess  of  bill)  apply. 


steam  power.  Drillers  as  a  rule  do  not  take  kindly  to 
changes,  but  we  have  yet  to  find  one  who  has  operated 
electric  drilling  equipment  and  has  not  become  a 
convert. 

The  Empire  company  does  all  of  its  water  pumping 
for  the  Eldorado  fields  with  motors.  Approximately 
20,000  bbl.  per  day  is  pumped  from  the  Arkansas  River, 
30  miles  (48  km.)  distant,  and  is  relayed  from  at  least 
one  station  in  the  field.  All  of  the  company's  shops  are 
electrically  equipped,  and  a  large  amount  of  electric 
lighting  is  used  throughout  the  field. 

It  i.s  impossible  to  determine  accurately  the  economic 
benefits  obtained  from  electric  drive,  but  it  is  safe  to 
say  that  electric  motors  more  than  pay  for  themselves 
in  six  months  or  a  year,  owing  to  fewer  shutdowns,  as 
compared  with  gas  or  oil  engines.  Operating  costs  are 
also  reduced.  Formerly  where  one  pumper  operated 
from  four  to  six  wells  with  a  gas  engine  he  can  now 
operate  fifteen  to  twenty  with  a  motor.  Rod  trouble, 
as  well  as  other  troubles,  is  reduced.  Cost  of  labor  is 
minimized,  as  well  as  the  number  of  stock  repair  parts 
required. 

Operating  experience  shows  many  advantages  of  elec- 
tric power  in  oil  field  operation.  Of  these  the  most  im- 
portant are  economy  in  fuel,  economy  in  labor  costs, 
economy  in  time,  possibility  of  accurate  records,  fewer 
accidents,  less  fire  hazard,  simplicity  in  operation,  clean- 
ness and  quietness  of  operation,  low  depreciation  and 
low  repairs  and  maintenance  cost. 

It  has  always  been  assumed  that  oil-field  operators 
were  antagonistic  to  new  methods,  but  it  has  been  found 
that  the  pumpers  and  other  field  men  have  taken  kindly 
to  electrifying  the  fields. 


HISTORY  is  to  be  studied  and  applied  not  for  the 
purpose  of  advocating  reaction.  It  is  not  the 
accurately  informed  loho  continually  appeal  to  the  good 
old  times  to  the  disparagement  of  the  present.  True 
history  while  ever  a  conservative  force,  yet  holds  the 
only  warrant  for  real  progress.  It  is  ignorance  of  its 
teachings  which  leads  men  of  good  intentions  to  advocate 
either  reaction  or  revolution,  and  a  knowledge  of  its 
forces  which  aids  men  to  promote  the  public  luelfare. 
That  form  of  government  ivhich  is  based  on  the  rule  of 
the  people  through  a  republic  in  principle  is  the  ultimate. 
There  is  great  opportunity  for  improvement  of  admini.'s- 
tration.  It  is  not  enough  that  correct  principles  be 
declared  in  institutions,  U7dess  they  result  in  corresponds 
ing  action  in  practical  life.  Perfection  requires  not  less 
effort,  but  more.  Great  privileges  mean  great  respoii/- 
sibilities. — Calvin  Coolidge. 
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Dangers  of  Over-Complacency 

This  State  of  Mind  One  that  Should  Be  Sedulously  Shunned  by  Operators  and  Employees  of 

Every  Rank-  Above  All,  the  Complaint  Department  Is  the  Last  Place 

for  Such  an  Attitude  to  Be  Assumed 

By  S.  M.  KENNEDY 

Vice-President  in  Charge  of  Business  Development  and  Public  Relations, 
Southern  California  Edison  Company 

later  date,  and  if  the  Fates  were  kind  maybe  he  would 
get  it.  Unfavorable  comments  on  the  power  shortage 
situation  in  local  papers  were  allowed  to  appear  without 
any  attention  being  given  to  them  or  the  real  causes 
of  the  embarrassing  conditions  being  stated.  No  anxiety 
on  the  power  company's  part  to  explain,  assist,  modify 
or  ameliorate  the  troubles — just  an  attitude  of  exag- 
gerated complacency. 

During  this  period  there  has  accumulated  a  real 
danger  to  the  utility  company,  and  a  reaction  may  be 
brewing  that  may  strike  at  its  very  existence  or  at  least 
impair  its  standing,  usefulness  and  earning  power.  The 
public  has  a  long  memory — particularly  for  real  or 
fancied  wrongs — and  when  the  right  time  arrives  it 
will  recall  the  over-complacent  attitude  of  the  com- 
pany's representatives  at  a  time  when  a  little  interest, 
anxiety,  courtesy  and  consideration  would  have  been 
more  acceptable.  If  the  rough  edges  of  some  of  the 
spoken  words  had  been  trimmed  off,  it  would  have  left 
a  better  feeling — and  there  would  be  fewer  hurts  and 
scars  to  be  healed  later.  Too  much  complacency  on  the 
part  of  employees  is  irritating  to  a  utility  company's 
customers  and  also  to  the  public.  Persistence  in  this 
attitude  should  likewise  be  irritating  to  the  responsible 
executives  and  managers  of  the  utility  company.  Com- 
placency is  a  twin  sister  of  apathy  and  a  near  relative 
of  contentment,  and  contentment  often  means  stagna- 
tion. The  managers  of  utility  companies  are  trustees 
charged  with  heavy  responsibilities — first  to  the  public 
in  connection  with  the  needed  service  they  supply,  and 
second  to  the  security  holders,  who  by  their  confidence 
in  the  enterprise  make  the  service  possible.  At  no  time 
can  a  utility  company  afford  to  be  complacent  and  re- 
main complacent,  and  least  of  all  when  things  appear 
to  be  coming  its  way  and  it  has  the  semblance  of  pros- 
perity. Then  is  the  time  it  needs  most  of  all  to  ingra- 
tiate itself  with  its  customers  and  intrench  itself  in 
public  favor.  The  public  may  be  kept  quiescent  and 
even  pleased  if  it  obtains  what  it  wants — that  is,  good 
service  under  reasonable  conditions — but  no  company 
ever  accomplished  this  result  through  an  attitude  of 
complacency.  On  the  contrary,  over-complacency  at 
critical  times  can  easily  undermine  all  the  good  work 
which  may  have  been  done  previously  and  create  a 
condition  of  antagonism  and  unrest  which  will  surely 
hamper  the  business  and  ultimately  decrease  the  I'ev- 
enues. 


MORE  than  a  century  ago  a  noted  Frenchman 
declared: 
"Complacency  is  a  coin  by  the  aid  of 
which  all  the  world  can,  for  want  of  essen- 
tial means,  pay  its  bill  in  society.  It  is  necessary, 
finally,  that  it  may  lose  nothing  of  its  merits,  to  asso- 
ciate judgment  and  prudence  with  it." 

One  dictionary  defines  the  word  complacency  as  "tran- 
quil satisfaction  of  mind  and  heart."  ...  It  will  be 
observed  therefore  that  complacency  is  not  necessarily 
a  reprehensible  attribute,  but  it  is  over-complacency 
— the  complacency  without  judgment  and  prudence — 
that  requires  attention  and  frequently  correction. 

In  the  public  utility  business  in  America,  and  es- 
pecially on  the  Pacific  Coast,  during  the  past  two  or 
three  years  there  has  been  a  change  of  front  in  some 
particulars.  In  the  earlier  days  of  the  development  of 
the  electrical  industry  and  for  a  long  period  subsequently 
the  central-station  company  was  compelled  to  educate, 
illustrate,  demonstrate,  advertise  and  solicit  in  order 
to  sell  electric  service.  Today  with  many  companies  the 
conditions  are  entirely  changed,  and  in  some  instances 
the  motions  have  been  completely  reversed.  Just  at  the 
time  when  the  persistent  labor  of  years  was  beginning 
to  bear  its  best  fruits,  for  justifiable  reasons,  the  supply 
of  surplus  energy  became  diminished  and  in  some  in- 
stances gave  out  entirely.  Applications  for  service 
poured  in  faster  than  ever  before.  "Prospects"  that 
once  were  coy  and  had  to  be  coaxed  even  to  consider  the 
proposals  made  seemed  to  change  overnight  and  became 
friendly  and  familiar,  and  "prospects"  that  had  been 
almost  persuaded  to  change  to  electric  drive  quite  sud- 
denly became  insistent  in  their  demands  and  talked  of 
their  prior  rights,  because  of  offers  previously  made  to 
them.  The  managers  of  power  companies,  on  their  part, 
who  once  were  worried  how  they  could  get  new  business 
began  to  worry  how  they  could  keep  new  business  from 
coming  in  so  rapidly. 

The  Offensive  Air  of  Superiority 

Of  course,  this  was  considei-ed  a  temporary  condition 
— one  that  would  last  only  until  additional  funds  or 
more  power  might  be  available — but  it  lasted  long 
enough  to  bring  about  an  undesirable  attitude  in  some 
directions.  Big  and  little  applicants,  going  into  a  power 
company's  office  in  good  faith  to  ask  for  electric  service, 
were  often  received  by  employees  and  frequently  by 
managers  with  an  air  of  superiority  as  much  as  to  say, 
"Our  time  has  come  and  you  may  now  await  our  pleas- 
ure." Then,  with  a  "why  should  we  worry?"  tone  and 
attitude,  the  anxious  would-be  customer  was  told  that 
all  the  present  supply  of  power  had  been  sold,  that  there 
were  three  thousand  seven  hundred  and  sixty-five  appli- 
cations ahead  of  his,  that  he  had  better  get  busy  and 
patch  up  his  old  plant  and  apply  again  for  service  at  a 


A  Word  to  the  District  Manager 

The  "bug"  called  complacency  has  another  direction 
of  attack  which  is  particularly  dangerous  to  the  com- 
pany. This  is  through  its  district  managers.  The 
district  manager  is  the  head  of  the  organization  in  his 
territoi-y  and  the  representative  of  the  company  as  a 
whole  and  all  for  which  it  stands.     It  is  his  duty  to  b3 
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a  big  man  in  the  community,  just  as  the  company  is 
a  big  and  necessary  factor  in  its  business  life.  For 
this  reason  the  district  manager  should  be  actively  in- 
terested in  all  the  business  and  community  organiza- 
tions— political  organizations  excepted.  He  should  have 
a  place  in  the  chamber  of  commerce,  board  of  trade, 
business  men's  clubs,  improvement  associations  and  simi- 
lar associations,  for  they  are  useful  and  educational,  and 
all  of  them  more  or  less  affect  or  are  affected  by  the 
company's  business  and  interests.  Complacency  in  this 
direction  is  dangerous.  The  desire  to  let  the  other 
fellow  do  it  should  be  throttled.  For  the  district  man- 
ager to  say  he  is  too  busy  and  cannot  keep  up  with  these 
affairs  is  only  an  excuse.  He  may  be  busy  doing  less 
important  work  which  might  be  done  just  as  well  by 
assistants.  His  duty  is  to  know  all  that  is  taking  place 
in  his  district.  Perhaps  he  is  sometimes  weary  and 
would  like  to  stay  home.  It  takes  a  mighty  conscien- 
tious man  to  tell  the  difference  between  when  he  is 
tired  and  when  he  is  just  lazy.  Over-complacency  is 
liable  to  make  a  man  think  he's  tired  when  he's  only 
looking  for  an  excuse  to  sit  down  and  rest.  Interest 
and  anxiety  to  miss  nothing  are  good  antidotes  for 
laziness,  and  these  go  with  the  brand  of  complacency 
that  is  associated  with  judgment  and  prudence.  Most 
men  want  advancement  and  prosperity — that's  the  in- 
centive that  beckons  through  the  daily  grind  of  work.  A 
man  must  go  after  what  he  wants,  and  what  he  doesn't 
want  will  come  after  him.  Complacency  is  a  finely 
disguised  enemy  of  ambition — but  an  enemy  just  the 
same. 

Complacency  in  Complaint  Department 

If  there  is  one  place  more  than  another  where  a 
central-station  company  cannot  afford  to  be  complacent, 
it  is  in  the  complaint  department.  This  observation 
applies  not  only  to  the  manner  in  which  complaints  are 
received  but  also  to  the  way  in  which  care  is  taken  of 
them.  If  there  were  less  complacency  in  some  direc- 
tions, many  complaints  could  be  averted.  Sometimes 
the  operating  department  knows  of  conditions  where 
lines  or  transformers  are  overloaded,  where  voltages 
may  be  low  or  interruptions  may  occur;  but  those  in 
charge  "take  a  chance"  about  the  service,  and  it  goes 
without  saying  that  complaints  usually  follow.  Some- 
times fuses  blow  out,  lamps  burn  out  and  appliances  get 
out  of  order  because  of  unnecessarily  high  voltage. 
Some  one  in  authority  has  said,  "Never  mind ;  we'll  take 
a  chance."  Again  complaints  pour  in  and  consumers 
are  inconvenienced,  just  because  there  has  been  too  much 
complacency.  Bills  sent  out  for  monthly  consumption 
are  not  always  clear  and  readily  comprehended,  and  the 
consumer  complains  because  he  does  not  understand  the 
calculation  or  thinks  he  i-s  overcharged.  This  is  in- 
dicative of  too  much  complacency  in  the  bookkeeping 
department.  A  collector  is  sometimes  known  to  be  a 
"grouch,"  or  perhaps  he  is  only  temperamental,  but  at 
any  rate  customers  complain  about  the  treatment  re- 
ceived. Some  one  is  to  blame,  and  probably  it  is  that 
collector's  chief  who  is  too  complacent  about  his  work 
and  takes  a  chance  with  the  grouchy  employee. 

It  is  better  to  avert  complaints  if  possible,  but  if  they 
exist,  the  reporting  of  them  should  be  welcomed.  In 
the  first  place  it  gives  the  company  a  chance  to  remedy 
wrong  conditions  and  to  improve  the  service,  and  in  the 
next  place  it  creates  an  opportunity  to  make  real  friends. 
Nothing  will  please  a  patron  more  than  to  have  his 
complaint  received  with  polite  consideration  and  to  have 


the  trouble  remedied  promptly.  He  is  not  only  pleased 
but  often  he  feels  flattered  that  he,  one  of  thousands  of 
customers,  by  simply  saying  a  word  to  a  clerk  in  the 
company's  office  or  over  the  telephone  should  start 
something  which  produces  quick  action  and  desired 
results.  He  talks  it  over  with  his  wife  and  tells  his 
neighbors  about  the  splendid  service  furnished  and  how 
the  big  company  had  given  his  complaint  special  con- 
sideration. There  is  a  fitting  time  for  the  company  to 
play  its  trump  card  in  connection  with  each  complaint 
filed.  After  the  complaint  has  been  courteously  re- 
corded and  passed  on  to  the  trouble  department  for 
prompt  action — and  after  everything  is  supposed  to  have 
received  attention — some  one  in  the  office,  preferably  a 
girl  with  a  pleasing  voice,  should  call  the  complaining 
customer  on  the  telephone  and  inquire  if  everything  is 
now  satisfactory.  If  something  yet  remains  to  be  done, 
it  can  be  reported  and  cared  for,  and  if  everything  is 
as  it  should  be,  the  office  knows  it.  But  in  either  case 
the  consumer  is  more  than  pleased,  because  his  indi- 
viduality is  recognized  and  he  feels  that  he  counts  for 
something. 

It  is  not  altogether  improbable  that  some  day  the 
public  utility  commissions  will  measure  the  standing  of 
a  central-station  company  by  the  character  and  quantity 
of  complaints  received  and  the  manner  in  which  such 
complaints  are  disposed  of.  When  complaints  are  at  a 
minimum  the  indications  are  that  service  is  supplied 
at  a  high  standard,  and  when  complaints  are  many  and 
poorly  handled,  then  something  must  be  wrong  and  some 
one  is  to  blame.  At  any  rate,  in  some  way  the  com- 
mission will  find  out  what  is  wrong,  if  the  company 
managers  don't,  and  the  trouble  will  be  found  to  be 
over-complacency  on  the  part  of  some  one  who  is  likely 
a  square  peg  in  a  round  hole.  If  absence  of  complaints 
is  to  be  one  measure  of  good  service  and  the  proper 
reception  and  care  of  complaints  is  to  be  another,  then 
some  company  organizations  had  better  be  reorganized. 
Complacency  and  good  service  have  never  yet  traveled 
together  and  met  with  success.  One  of  them  must  be 
sacrificed — and  it  is  up  to  the  district  manager  to  indi- 
cate which. 

Personal  Appearance  and  Complacency 
There  is  one  other  brand  of  complacency  that  is  a 
menace  to  the  district  manager  and  all  his  assistants. 
It  is  an  individual  matter — sometimes  even  considered 
a  delicate  subject — and  that  is  complacency  regarding 
personal  appearance.  A  sore  cannot  be  cured  by  cover- 
ing it  up;  it  must  be  open  to  the  sunlight  and  air. 
There  is  no  use  sidestepping  this  subject  as  it  is  impor- 
tant alike  to  the  individual  and  the  company.  Some  one 
once  said  that  "a  man  may  be  known  by  the  company 
that  keeps  him."  As  far  as  it  goes  the  expression  is 
all  right,  but  it  might  well  be  paralleled  by  saying  that 
"a  company  is  known  by  the  men  it  keeps — and  that  is 
the  only  way  it  is  known."  If  such  is  the  case,  does 
each  company  employee,  each  man  who  is  regularly 
seen  and  known  as  a  company  representative,  do  his 
part  by  watching  his  personal  appearance  and  safeguard- 
ing the  impression  he  creates?  The  answer  is  no. 
There  are  men  in  the  district-manager  class  who  set  very 
poor  examples  to  those  under  them.  Then  down  the 
line  there  are  men  who  ought  to  know  better  who  are 
hurting  themselves  and  hurting  the  company  by  their 
complacency  as  to  their  personal  appearance.  Unshaven 
faces  are  unpardonable  on  men  whose  work  requires 
them  to  meet  the  company's  customers  in  any  capacity. 
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In  some  parts  of  the  world  where  conventionalities  are 
more  closely  observed  a  man  who  had  to  meet  the  public 
for  a  business  organization  would  lose  his  position  if 
he  appeared  for  a  day's  work  with  an  unshaven  face. 
Clothes  don't  have  to  be  new,  but  a  little  pride  and  effort 
will  keep  them  clean.  If  a  collar  is  supposed  to  be  white, 
then  it  should  be  white  as  the  snow  on  the  mountain 
tops.  If  shoes  are  supposed  to  be  black,  then  they 
should  be  as  black  and  shiny  as  the  face  of  a  native  in 
Central  Africa.  If  a  man  is  going  to  apply  for  a  posi- 
tion, he  usually  endeavors  to  create  a  favorable  impres- 
sion by  making  a  good  appearance.  He  should  be  just 
as  particular  after  he  gets  a  position  as  he  was  when 
seeking  it.  Sometimes  employees  a  little  bit  down  the 
line  think  they  are  not  observed  and  that  their  full  value 
is  not  appreciated.  If  such  employees  only  knew  how 
much  they  are  observed,  their  worries  in  that  direction 
would  soon  cease.  Some  wonder  why  one  man  is  sent 
up  and  another  remains  down.  There  is  always  a  reason 
for  promoting  one  man  and  passing  by  another.  Some- 
times the  reason  for  staying  down  is  too  much  com- 
placency— too    much    self-satisfaction    and    not    enough 


mental  and  physical  activity.  The  well-managed  utility 
company  is  jealous  of  its  reputation  and  jealous  of  the 
reputation  it  makes  through  its  representatives.  Per- 
sonal appearance  is  not  everything,  but  it  means  a  great 
deal,  and  each  employee  owes  it  to  the  company  as  well 
as  to  himself  to  give  close  attention  to  the  impression 
he  is  making  in  this  direction  and  see  if  he  can  improve 
it.  If  he  is  in  doubt,  let  him  ask  some  one  who  will  tell 
him  the  truth.  A  writer  has  said :  "Man  was  made  for 
growth.  It  is  the  object,  the  explanation,  of  his  being. 
To  have  an  ambition,  to  grow  larger  and  broader  every 
day,  to  push  the  horizon  of  ignorance  a  little  further 
away,  to  become  a  little  richer  in  knowledge,  a  little 
wiser  and  more  of  a  man — that  is  an  ambition  worth 
while."  To  reach  out  toward  these  ideals  might  well  be 
the  desire  of  every  public  utility  employee.  As  he 
progresses  he  will  be  of  greater  value  to  himself  and 
greater  usefulness  to  the  company  he  represents ;  but 
if  his  ambition  becomes  stimulated  and  he  has  his  eyes 
glued  to  the  upper  rounds  of  the  ladder  of  success,  he 
will  have  said  goodby  to  complacency  until  such  time  as 
he  reaches  his  desired  goal. 
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CENTRAL  STATION  RETURNS  FOB  THE  MONTH  OF  DECEMBER,  1920 


K 


^ETURNS  of  central-station  business  for  the 
month  of  December  received  by  the  Elec- 
trical World  indicated  that  the  daily 
operations  of  the  electric  light  and  power 
industry  during  that  month  were  only  slightly  below 
those  of  November,  despite  the  industrial  depression 
prevalent  throughout  the  country.  An  increase  of  6.1 
per  cent  over  December,  1919,  is  shown,  which  is  far 
from  discouraging.  Moreover,  another  record  of 
$2,780,000  average  daily  gross  revenue  was  hui."  up 
during  the  month,  so  that  while  the  output  was  prac- 
tically at  a  standstill  the  revenue  was  materially 
increased. 


Every  section  of  the  country  except  New  England 
reported  a  decreased  output  as  compared  with  November. 
Federal  government  reports  on  idle  and  active 
machinery  in  the  woolen  and  worsted  industries  show 
that  the  highest  point  of  curtailment  for  the  year  1920 
was  reached  during  December  and  amounted  to  about 
50  per  cent,  and  that  much  of  the  active  machinery  was 
operated  on  short  time.  The  shoe  industry  of  New 
England  was  operating  at  about  40  per  cent  of  normal, 
and  other  industries  showed  somewhat  similar  curtail- 
ments. In  spite  of  these  material  decreases  in  power 
demand,  however,  the  increased  lighting  load  was  suffi- 
cient to  increase  slightly  the  output  of  this  section  over 
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TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWEL\'K  MONTHS 


Per- 

Per- 

cent- 

Revenue from  the  Sale  of 

cent- 

Kw.-Hr. Output 

age  of 

tnergy 

age  of 

In- 
stalled 

In- 
stalled 

Rat- 

Per 

Rat- 

Per 

ings 

1920 

1919 

Cent 

ings 

1920 

1919 

Cent 

Repre- 

Thou- 

Thou- 

In- 

Repre- 

Thousands 

Thousands 

In- 

sented 

sands 

sands 

crease 

sented 

crease 

Jan. 

57 

$46,614 

$39,002 

19  8 

67 

2,581,096 

2,186,732 

18.0 

Feb. 

63 

45,881 

37,502 

22    1 

69 

2,494,764 

1,986,493 

25  3 

Mar. 

65 

46,155 

36,840 

25  0 

70 

2,698,890 

2,103,587 

28  0 

April 

65 

45,547 

36,541 

24   5 

70 

2.603,692 

2,098,559 

24    1 

Mftv 

65 

43.888 

35,51-? 

23  4 

70 

2,631,560 

2,179,916 

21.2 

June 

66 

44,434 

35,528 

24  5 

71 

2,630,831 

2,175.645 

20.2 

July 

66 

46,608 

36,265 

28   5 

71 

2,677,131 

2,234,215 

20.0 

•^ug. 

66 

47,410 

36,713 

29    1 

71 

2.769,175 

2,303,099 

20   1 

Sept. 

66 

49.224 

38,209 

28  5 

71 

2.734.179 

2,327,460 

17  4 

Oct.* 

66 

51,370 

41,055 

25.1 

71 

2,797.625 

2,499.488 

11   9 

Nov.t 

66 

54,440 

44,673 

21    8 

71 

2,757,447 

2.493.601 

10  4 

Dec.: 

66 

57,100 

48,341 

18   3 

71 

2,792,687 

2.627,893 

6   1 

*  Includf.-*  estimates  for  thirt.v-oiie  companies,  representing  5.5  per  cent  of  the 
total  installed  r.-iting  of  all  central  stations. 

t  Includes  estimates  for  fnrty-four  companies,  representing  6.2  per  ^ent  of  the 
total  installed  r.iting  of  all  central  stations. 

X  Include-*  estimates  for  eiKhty-seven  companies,  representing  17.9  per  cent  of 
the  total  installed  ratmg  of  all  centra^  stations. 

November,  although  the  total  output  in  the  section  was 
7.2  per  cent  below  that  of  December,  1919. 

In  the  Pittsburgh  and  nearby  districts  independent 
ii'on  and  steel  companies  were  running  at  only  about  25 
per  cent  capacity  during  December,  but  most  of  the 
Steel  Coi'poration  mills  were  operating  at  90  per  cent 
capacity.  Operations  in  the  textile  industry  of  the 
Middle  Atlantic  States  were  from  60  to  70  per  cent 
below  those  of  1919,  and  other  industries  in  this  district 
reported  similar  decreased  operations,  but  to  a  less 
degree.  In  the  South  Atlantic  States  the  output  during 
December  was  about  13  per  cent  under  that  of 
November.  The  increased  lighting  load  of  the  Atlantic 
States  was  sufficient,  however,  to  bring  the  average 
daily  output  of  the  electric  light  and  power  stations  to 
within  500,000  kw.-hr.  of  that  reported  in  November. 

The   industrial  centers  of  the  North  Central   States 


were  not  so  hard  hit  as  were  the  industrial  centers  of 
the  New  England  and  Atlantic  States.  Some  of  the  big 
steel  mills  in  this  section  were  working  at  80  per  cent 
capacity  during  December,  but  the  independent  iron  and 
steel  mills  were  operating  at  only  about  35  per  cent. 
The  power  demand  of  the  automobile  industry  was  about 
30  per  cent  under  that  of  December,  1919,  and  the 
leather,  boot  and  shoe  industries  called  for  some  31  per 
cent  less  power.  The  increased  lighting  and  heating 
load  was  sufficient  to  overcome  a  large  portion  of  this 
decreased  power  demand,  resultii.g  in  a  net  loss  of 
about  4  per  cent  in  daily  output  under  that  of  November. 
Curtailment  in  operations  was  general  throughout  the 
metal-mining  and  petroleum  industries  of  the  South 
Central  States,  but  the  textile  industry  of  that  section 
reported  curtailment  of  less  than  2  per  cent.  These 
decreased  industrial  activities  were  to  a  large  extent 
offset  by  increased  lighting  requirements,  but  the  output 
of  the  electric  light  and  power  plants  of  the  section  was 
about  5  per  cent  under  that  of  November. 

Mining  operations  in  the  Mountain  States  were 
slightly  decreased  during  December,  and  non-employ- 
ment was  greater  in  this  section  than  in  any  previous 
period  during  the  last  three  years.  The  South  Pacific 
section  reported  a  decreased  demand  for  power,  while 
the  North  Pacific  section  reported  increased  output, 
although  non-employment  in  the  latter  section  was  very 
large.  The  entire  Mountain  and  Pacific  Section  reported 
a  loss  of  about  2  per  cent  in  daily  output  under  that  of 
November,  which  is  approximately  the  same  decrease 
that  was  reported  for  similar  periods  in  1919. 

Every  section  of  the  country  except  the  South  Central 
States  reported  a  record  gross  monthly  income  during 
December.  The  gross  income  of  the  South  Central  sec- 
tion, however,  showed  an  increase  of  25.5  per  cent  over 
that  of  December,  1919,  which  is  the  greatest  yearly  in- 
crease shown  by  any  section  of  the  country. 


TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


H 

New  England  St.itc- 

11 
rt  c 

Atlantic  States 

P 

North  Central  States 

ll 

ll 

a 

II 

South  Central  States 

11 

li 

ii 
& 

Pacific  and  Mountain 
States 

Month 

1920 
Thou- 
sands 

1919 
Thou- 
sands 

11 

1920 
Thou- 
sands 

1919 
Thou- 
sands 

(£5 

1920 
Thou- 
sands 

1919 
Thou- 
sands 

1920 
Thou- 
sands 

1919 
Thou- 
sands 

1920 
Thou- 
sands 

1919 

Thou- 
sands 

ll 

> 

Jan 

Feb 

Mar 

April. 
May .... 
June.. 

July 

Aug 

Sept 

Oct 

Nov.  .  . . 
Dec 

78 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 

$5,635 
5,354 
5,136 
5,087 
4,897 
4,948 
5.009 
5.075 
5,409 
5,675 
5,817 
6,574 

$4,718 
4,368 
4,044 
3,943 
3,741 
3,778 
3,802 
4,093 
4,296 
4,623 
5.014 
5.703 

19  8 
22    1 

27  0 

29  0 

30  1 
30  5 

28  5 

24  0 

25  9 
22  7 
17  5 
15.1 

59 
61 
63 
64 
64 
65 
65 
65 
65 
65 
65 
63 

$17,659 
17,245 
17.696 
17,700 
16,624 
16,525 
16,899 
17,210 
18,081 
19,201 
20,924 
22.357 

$14,625 
14.343 
14.299 
14,383 
13,631 
13,449 
13.438 
13.731 
14,456 
15,722 
17.112 
19.090 

20  9 
20  4 
23.7 

23  5 
21.9 
22.1 
25   5 
25  9 

24  5 
22  0 
22  1 
17   1 

51 
55 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 

$12,885 
13,191 
13.270 
12,690 
12,471 
12,412 
12.822 
13.497 
13,834 
14,458 
14,993 
15,377 

$10,799 
10,403 
10,469 
10,042 
9,853 
9.776 
9.793 
10,151 
10,522 
11.667 
12.537 
13.109 

19   6 
26  0 
26   5 
26  9 
26.8 
26.9 
30  9 
32.9 
31.5 
23  9 
19.5 
17  0 

53 
53 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 

$3,047 
2,949 
2,910 
2,952 
2,829 
2.849 
2,747 
3,168 
3,262 
3,504 
3,851 
3,779 

$2,538 
2,360 
2,287 
2,181 
2,140 
2,127 
2,194 
2.281 
2,386 
2,551 
2,906 
3,008 

19.9 

24  7 
27  8 
35  2 

32  0 

33  9 

35  0 
38   1 

36  5 

37  3 
32   5 

25  5 

75 

79 
79 
79 
79 
79 
79 
79 
79 
79 
79 
79 

$7,388 
7.142 
7,148 
7,118 
7,067 
7,700 
9.131 
8.460 
8,638 
8.532 
8.775 
9,013 

$6,322 
6,028 
5,741 
5,992 
6,147 
6,398 
6,948 
6,457 
6,549 
6,492 
7,104 
7,431 

16.1 
18  3 
24.2 
19.2 
15.1 
20.5 
31.5 
31    1 
32.0 
31.5 
23.5 
21.2 

O 
K 

i 

i 

Jan 

Feb 

Mar 

April. .  .  . 
^fay.... 
June. .  . 

July 

Aug 

Sept.  . .  . 

Oct 

Nov 

Dec 

78 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 
82 

1920 
207,158 
187,264 
198,603 
187,174 
188,566 
189,934 
190,668 
194,028 
194,730 
196.310 
193.262 
210.993 

1919 
159,773 
148,103 
148,512 
144,922 
148,186 
149,607 
159,000 
171,002 
170,593 
191,132 
183,580 
226,947 

29  8 

26  2 
33  7 
29    1 

27  5 
26  5 
20  0 

13  5 

14  1 
2  7 
5   2 
7    1 

60 
62 
64 
65 
65 
66 
66 
66 
66 
66 
66 
66 

1920 
853,057 
809,865 
897,327 
883,264 
854,631 
865,714 
881,241 
905,170 
905  872 
964.739 
952,933 
971,541 

1919 
717,303 
672.836 
711.828 
701,778 
711,276 
721,688 
714.485 
728.097 
758.737 
841.694 
825,132 
908.173 

19.2 
20   1 
26  0 
25  9 
20  0 
19  9 

23  5 

24  2 
19  5 
14  5 
15.5 

7.0 

69 
73 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 

1920 
841.841 
858.939 
913,659 
857,467 
862,127 
855,013 
841,351 
891,712 
878,237 
896,241 
911.573 
907,693 

1919 
731,758 
663,523 
711,761 
687,751 
700,095 
681,780 
702,302 
750,787 
758,017 
817,757 
851,577 
839,933 

15.2 

29.4 

28.1 

24.7 

23.5 

25.5 

19.7 

18.6 

15  9 

9   5 

7.0 

8.1 

56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 

1920 
140,736 
130,473 
137,306 
135,140 
137,779 
132,733 
138,937 
147,082 
147,524 
157,267 
144,759 
142,077 

1919 
117,677 
98,098 
102,545 
99,877 
98,815 
99,660 
106,460 
111,573 
113,649 
126,769 
125,335 
134.250 

19  9 
33  0 
33  6 
35   2 
39  2 
33  2 
30   1 
32  0 
30  0 
24    1 
15  0 
5  8 

75 

79 
79 
79 
79 
79 
79 
79 
79 
79 
79 
79 

1920 
538,304 
508.223 
551,995 
540.647 
588,457 
587.437 
614.934 
631.183 
607.816 
583.068 
554.920 
560.383 

1919 
460,221 
403,933 
428,941 
464.231 
521.544 
522,901 
551,959 
541,640 
526,464 
522,136 
507.977 
517.580 

16.2 
26.1 
28.6 
16  7 
12  6 
12  •» 
13.4 
16.5 
15  5 
11   / 
9,2 
8  8 
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Progress  of  the  Superpower  Survey 

Annual  Saving  to  Railroads  of  $90,000,000  Through  Electrification  and  of  4,000,000  Tons  of 

Coal  by  the  Utilities,  Together 'with  Legislative  and  Financial  Program,  Told  of 

by  the  Secretary  of  the  Interior  in  the  Report  to  the  President 


ALTHOUGH  the  complete  report  on  the  Super- 
/\^  power  Survey  of  the  Atlantic  seaboard  now 
/ — ^^  being  made  by  the  Geological  Survey  will 
<^L  ijLnot  be  ready  before  the  end  of  June,  the 
work  has  progressed  to  the  state  where  it  has  been 
found  possible  to  make  a  brief  statement  showing  the 
progress  made  so  far  and  in  a  way  indicating  the  scope 


of  the  investigation.  Such  a  report  was  made  last 
week  by  Secretary  of  the  Interior  John  Barton  Payne 
to  President  Wilson.  It  contains  statements  of  prob- 
able economies  in  railroad,  industrial  and  electric  utility 
operations,  recommendations  for  legislation  and  a  sum- 
mary of  the  suggested  plan  for  financing  a  superpower 
system.     The  complete  report  follows: 


The  Congress,  in  appropriating  for 
the  Geological  Survey,  June  5,  1920, 
provided  for  the  survey  of  power  pro- 
duction and  distribution  in  the  United 
States,  including  the  study  of  methods 
for  the  further  utilization  of  water 
power  and  the  special  investigation  of 
the  possible  economy  of  fuel,  labor  and 
materials  resulting  from  the  use  in  the 
Boston-Washington  industrial  region  of 
a  comprehensive  system  for  the  gen- 
eration and  distribution  of  electricity 
to   transportation   lines   and   industries. 

While  the  final  report  cannot  now  be 
made,  it  seemed  to  me  wise  that  a 
progress  report  should  be  submitted 
giving  results  thus  far  accomplished, 
and  a  brief  statement  of  scope : 

An  organization  was  effected  under 
the  Geological  Survey  with  offices  for 
the  engineering  staff  in  New  York  City. 
The  engineering  staff  includes  William 
S.  MuiTay  as  chairman,  Nathan  C. 
Grover,  chief  hydraulic  engineer  of  the 
United  States  Geological  Survey;  Ozni 
P.  Hood,  chief  mechanical  engineer  of 
the  Bureau  of  Mines;  Lorin  E.  Imlay, 
division  engineer  for  the  subjects  of 
power  and  transmission;  Henry  W. 
Butler,  division  engineer  for  industries, 
and  Cary  T.  Hutchinson,  division  engi- 
neer for  railroads,  with  Henry  Flood, 
■Jr.,  as  engineer-secretary.  The  engi- 
neering staff  has  been  aided  by  the 
hearty  co-operation  of  an  advisory 
board  of  business  and  professional  men, 
who  accepted  appointments  for  this 
special  service.  Of  this  board  Prof. 
Lester  P.  Breckenridge  of  Yale  is  chair- 
man, and  the  various  interests  con- 
nected with  this  investigation  are  rep- 
resented as  follows:  Magnus  W.  Alex- 
ander of  Boston,  representing  the  Na- 
tional Industrial  Conference  Board;  Ed- 
ward G.  Buckland,  vice-president  New 
York,  New  Haven  &  Hartford  Railroad; 
Charles  L.  Edgar  of  the  Boston  Edison 
Company,  representing  the  National 
Electric  Light  Association;  Abraham  T, 
Hardin,  vice-president  New  York  Cen- 
tral Railroad;  Herbert  Hoover,  repre- 
senting the  mining  industry;  Lieut. -Col. 
William  Kelley,  U.  S.  A.;  Elisha  Lee, 
vice-president  Pennsylvania  Railroad ; 
Dr.  Arthur  D.  Little  of  Boston,  repre- 
senting the  electrochemical  and  by- 
products industries;  James  H.  McGraw, 
president  McGraw-Hill  Company,  Inc., 
representing  the  technical  press;  John 
H.  Pardee  of  New  York,  representing 


the  American  Electric  Railway  Associa- 
tion; Henry  Cleveland  Perkins  of  Wash- 
ington, representing  the  mining  indus- 
try, and  Matthew  S.  Sloan  of  the  Brook- 
lyn Edison  Company,  representing  the 
National  Electric  Light  Association. 
The  progress  thus  far  made  warrants 
the  belief  that  the  report  will  be  com- 
pleted by  June  30,  1921. 

Having  in  mind  the  objects  of  the 
Superpower  Survey,  namely,  (1)  alloca- 
tion of  the  amount  of  waste  in  labor, 
coal  and  other  materials  due  to  the  im- 
proper form  of  power  generation  and 
distribution  within  the  Boston-Wash- 
ington zone,  and  (2)  recommendations 
regarding  a  regional  power  system  by 
means  of  which  these  wastes  may  be 
eliminated,  the  Superpower  report  nat- 
urally divides  into  three  divisions — (1) 
physical,    (2)    legal   and    (3)    financial. 

With  regard  to  the  physical  aspect 
our  investigation  has  been  concerned 
with  power  necessary  to  (a)  railroads, 
(b)  industries,  (c)  utilities,  and  (d)  a 
system  of  centralized  electric  genera- 
tion and  transmission  to  supply  their 
power  requirements  through  1930. 

Railroads 

We  find  that  there  are  twenty  Class 
1  railways  included  in  the  Supei-power 
zone.  These  are  divided  as  follows: 
First  track,  14,500  miles;  second  track, 
6,500  miles;  total  trackage  (including 
yards  and  sidings),  36,000  miles.  There 
are  a  total  of  10,000  steam  locomotives, 
of  which  44  per  cent  are  freight,  29  per 
cent  passenger  and  27  per  cent  switch- 
ing. The  total  annual  railroad  coal  con- 
umption  for  1919  was  19,000,000  tons. 

Apparently  one-third  of  this  mileage 
jan  be  economically  electrified,  includ- 
ing the  greater  part  of  the  double-track 
mileage.  Owing  to  lack  of  traffic 
density  upon  the  branch  lines  these 
cannot  be  profitably  electrified.  The 
above  33  per  cent  of  mileage  will  carry 
more  than  50  per  cent  of  the  traffic,  and 
by  preferential  arrangement  of  routes 
probably  60  per  cent  of  the  total  traffic 
could  be  put  over  this  mileage. 
Through  the  electrification  of  the  above 
mileage  a  fuel  saving  of  6,000,000  tons, 
or  $40,000,000  yearly,  would  be  effected. 
Added  to  this  saving  will  be  $50,000,000 
annually  in  favor  of  electric  vs.  steam 
engine  repairs   and   maintenance. 

The  total  unit  cost  of  electrification 
will  be  approximately  $40,000  per  mile 


of  main-line  track,  which  with  12,600 
miles  to  be  electrified  would  cost  $500,- 
000,000.  In  addition,  yard  and  siding 
trackage  would  call  for  $300,000,000,  or 
a  total  of  $800,000,000.  This  sum  will 
cover  the  necessary  construction  and 
equipment  for  the  railways. 

The  electrification  above  outlined 
will  displace  approximately  7,000  steam 
locomotives,  which  at  a  salvage  value  of 
$22,500  each  will  credit  the  electrifica- 
tion estimate  with  approximately  $150,- 
000,000,  leaving  a  net  investment  of 
$650,000,000,  which  taken  in  connection 
with  aforementioned  savings  of  $90,000,- 
000  per  annum  would  return  approxi- 
mately 14  per  cent  on  the  investment. 

Industries 

There  are  approximately  50,000  in- 
dustrial plants  in  the  zone  which  either 
purchase  or  generate  power.  The  Bu- 
reau of  the  Census  is  at  present  com- 
piling the  statistics  of  the  1919  Census 
of  Manufactures.  It  is  heartily  co- 
operating with  the  Superpower  Survey 
and  will  prepare  on  a  form  made  up  by 
this  survey  the  power  and  fuel  statistics 
for  the  Superpower  Zone,  which  will 
show  the  power  and  fuel  requirements 
in  the  thirty-six  major  industries  in  the 
following  classification  of  plants:  Plants 
which  do  not  use  any  power,  plants 
using  only  steam  power,  plants  pur- 
chasing electric  power  and  plants  not  in 
the  above  classes,  classified  as  to  size. 

As  soon  as  the  tabulations  are  com- 
pleted by  the  Bureau  of  the  Census, 
we,  in  conjunction  with  experts  in  the 
various  industries,  will  analyze  and 
ascertain  what  possible  fuel  savings 
could  have  been  made  by  the  Super- 
power System  in  1919.  From  the  data 
at  hand  a  saving  of  between  6,000,000 
tons  and  8,000,000  tons  of  coal  is  in- 
dicated. In  the  anthracite  coal  mines 
of  Pennsylvania,  by  means  of  electrifi- 
cation and  the  supply  of  superpower,  a 
conservative  estimate  based  on  actual 
tests  shows  a  saving  of  6,500,000  gross 
tons  of  anthracite.  We  are  at  present 
preparing  cost  estimates  for  completely 
electrifying  the  anthracite  mines. 

The  data  required  of  the  industrial 
division  will  be  ready  by  May  1  for 
assembly  in  final  form. 

Utilities 

A  large  saving  of  coal  can  be  effected 
through  the  more  efficient  generation  of 
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power  by  the  new  superpower  stations. 
We  find  that  the  average  rate  of  coal 
consumption  for  present  central- station 
output  is  22  lb.  per  kilowatt-hour. 
Power  can  be  produced  in  the  Super- 
power System  at  an  average  rate  of  IJ 
lb.  per  kilowatt-hour.  The  present 
central-station  output  of  coal-generated 
power  within  the  zone  is  8,000,000,000 
kw.-hr.  Therefore  one  pound  saved  per 
kilowatt-hour  will  conserve  4,000,000 
tons  of  coal  annually. 

Electric  Power  Generation 
and  Tran.smission 


The  location  of  the  large  superpower 
stations  and  their  attendant  transmis- 
sion lines  is  related  to  the  establishment 
of  load  centers  throughout  the  Super- 
power Zone  to  which  power  will  be 
transmitted  from  them  at  minimum  dis- 
tance. To  date  it  is  indicated  that  some 
twenty  load  centers  will  be  established. 
By  March  1  sufficient  data  will  be  at 
hand  to  establish  these  load  centers, 
after  which  the  location  of  new  super- 
power stations  and  their  interlinking 
transmission  systems  can  be  promptly 
determined  in  the  zone. 

The  development  of  power  outside  of 
but  for  transmission  to  the  zone  is 
being  most  carefully  considered,  haying 
relation  to  the  St.  Lawrence  River, 
other  hydro-electric  powers  and  the 
bituminous  coal  mines.  It  has  been 
agreed  among  the  experts  of  the 
country  that  250,000  volts  will  be  an 
acceptable  voltage  for  the  transmission 
of  power  from  distances  greater  than 
200  miles  and  at  about  half  that  value 
for  the  zone  itself 

A  conference  with  the  coal  author- 
ities indicates  that  a  fair  figure  to  take 
for  the  average  price  of  coal  during  the 
period  of  1919  was  $2.90  per  ton  at  the 
mine,  and  during  the  period  from  that 
date  to  1930,  $3.50  per  ton. 

With  regard  to  water  power  for  the 
zone,  a  summation  of  the  possible  out- 
puts from  the  Potomac,  Susquehanna, 
Delaware,  St.  Lawrence  (American 
rights),  Raquette  and  the  Adirondack 
powers  indicates  that  for  an  average 
year  there  >vill  be  available  12,000,- 
000,000  kw.-hr.  and  for  a  minimum  year 
8,360,000,000  kw.-hr.,  the  plant  capacity 
being  2,300,000  kw.  to  furnish  this 
amount  of  energy.  It  is  of  interest  at 
this  point .  to  state  that  in  1930  the 
total  power  requirement  in  the  Super- 
power Zone  indipated  by  projected 
growth  curves  will  be  48,000,000,000 
kw.-hr.,  of  which  amount  the  Super- 
power System  could  supply  36,000,- 
000,000  kw.-hr.  This,  therefore,  indi- 
cates that  the  water-power  supply  can 
be  but  from  20  to  25  per  cent  of  the 
total.  This  fact  forces  the  conclusion 
that  most  careful  consideration  must  be 
given  to  the  efficient  development  of 
power  from  coal. 

The  report  will  contain  a  chronology 
indicating  time  and  location  of  super- 
power stations  to  be  constructed  in  the 
order  of  their  requirement,  giving  sav- 
ings to  be  effected  as  their  serial  instal- 
lation is  made. 

I  am  pleased  to  be  able  to  say  that 
through  the  unusual  co-operation  of  the 
public    utilities,    the    railways    and    the 


industries  the  completion  of  the  work 
will  be,  after  May  1,  substantially  a 
matter  of  computation  and  tabulation. 
Concerning  legislative  and  financial 
status  the  following  paragraphs  rep- 
resent the  general  expi-ession  of  opinion 
at  the  Washington  meeting  of  the 
advisory  board  on  Feb.  18. 

Legislation 

Legislation  should  take  the  form  of 
an  act  permitting  the  formation  of  a 
corporation  authorized  to  take  by 
eminent  domain  lands  or  interests 
therein  necessary  or  appropriate  to  the 
construction,  maintenance  and  operation 
of  lines  for  the  transmission  of  electric 
energy.  Such  legislation  may  be  by  a 
separate  act  or  by  an  amendment  to  the 
Federal  Power  Commission  law. 

As  a  condition  precedent  to  the  for- 
mation of  such  a  corporation  the  pro- 
posed incorporators  should  be  required 
to  apply  to  the  Federal  Power  Commis- 
sion for  a  certificate  that  the  project 
is  desirable  and  is  justified  in  the  public 
interest.  This  application  should  be 
followed  by  a  hearing  after  due  notice 
to  the  governors  of  the  states  through 
which  condemnation  rights  are  asked. 
If  the  certificate  is  granted,  the  incorpo- 
rators should  be  permitted  to  form  a 
corporation  with  the  usual  powers  and 
in  addition  thereto  (subject  to  the 
approval  of  the  utility  commission  of 
the  state  where  the  power  is  to  be 
exercised)  the  right  to  construct,  main- 
tain and  operate  power  plants  and 
transmission  lines  and  the  right  to  pur- 
chase electrical  energy  from  and  sell  it 
to  electrical  power  producing  and  dis- 
tributing companies.  All  of  these  rights 
should  be  subject  to  the  exercise  by 
each  state  of  its  full  police  and  taxing 
power. 

It  will  be  observed  that  herein  no  new 
right  is  created  as  against  any  state, 
except  that  of  taking  by  eminent  do- 
main the  location  of  a  transmission 
line  for  the  transportation  of  electrical 
energy  in  interstate  or  foreign  com- 
merce. Each  state  retains  unimpaired 
power  to  fix  rates,  to  determine  the 
character  of  structures  and  to  lay  and 
collect  taxes  to  the  same  extent  as  such 
authority  is  exercised  over  power  pro- 
ducing and  distributing  coi-porations  of 
its  own  creation. 


Financial 


The  plan  of  financing  which  has  been 
suggested  is  based  on  the  supposition 
that  the  Superpower  System  is  in  its 
very  nature  an  extension  of  present 
power  supply  systems  wheraby,  com- 
bining several  large  plants  with  present 
relatively  small  plants,  economy  in  gen- 
eration and  conservation  of  natural 
resources  can  be  secured  over  that  at 
present  attained.  Therefore  the  vested 
rights  of  existing  public  utility  power 
generating  and  distributing  companies 
should  be  protected. 

Dependence  must  be  placed  on  the 
incentive  of  private  initiative  to  lower 
costs  and  on  some  form  of  public  regu- 
lation of  prices  to  the  consumer.  The 
power  generated  and  distributed  by  the 
Superpower  System  will  finally  be  dis- 


tributed to  the  public  by  means  of  exist- 
ing companies,  and  the  economies  to  the 
public  utility  companies  which  will 
result  must  ultimately  be  reflected  in 
prices  to  the  consumer  through  the 
action  of  the  state  regulating  bodies. 

The  financial  plan  in  bare  outline 
provides  for  a  superpower  company 
with  non-par  stock  as  its  only  class  of 
security.  The  public  utilities  within  the 
Boston- Washington  zone  are  to  be  en- 
titled to  subscribe  for  this  stock  pro 
rata,  based  upon  capacity  demand  and 
load  factor,  stock  not  taken  by  these 
customers  of  the  Superpower  System  to 
be  offered  to  public  subscription. 

A  contract  between  the  superpower 
company  and  a  local  public  service  com- 
pany would  be  a  selling  contract  or  a 
buying  contract,  while  in  many  cases 
both  buying  and  selling  of  electrical 
energy  would  be  involved.  These  con- 
tracts, on  which  the  state  regulatory 
bodies  would  pass,  would  be  adjusted 
from  time  to  time  to  meet  the  progress 
of  the  art  and  changing  conditions, 
whether  favorable  or  unfavorable  to 
costs  of  operation. 

Returns  upon  the  stock  of  the  super- 
power company  should  be  limited  by 
specific  provision  to  a  fair  division  of 
the  benefits  derived  from  its  operation 
between  the  investing  public  and  the 
consumers  that  will  make  it  possible  for 
the  superpower  company  to  come  into 
existence  and  at  the  same  time  be  able 
to  serve  the  public  adequately.  New 
capital  is  the  keystone  of  the  project, 
but  the  public  demand  is  its  foundation. 
This  division  of  benefits  would  be 
attained  by  a  rule  under  which  the 
customer  companies  shall  participate 
equally  with  the  stockholders  in  any 
distribution,  at  stated  intervals,  of  net 
earnings  in  excess  of  a  specified  rate  of 
return,  which  itself  should  be  more  lib- 
eral than  is  commonly  contained  in  the 
idea  of  public  regulation.  Thus  effi- 
ciency in  management  would  be  re- 
warded and  the  public  interest  directly 
served.  To  secure  the  participation  of 
the  ultimate  consumer  in  this  division 
of  benefits,  provision  should  be  made 
that  the  superpower  stock  held  by  any 
public  service  company  be  regarded  as 
representing  an  extension  to  its  exist- 
ing station  capacity  rather  than  an  out- 
side  investment  security. 

Absolute  publicity  of  the  superpower 
company's  operations  will  be  an 
essential  condition.  Freedom  of  action 
should,  however,  be  also  sought  for  this 
company  in  order  to  promote  the  free' 
flow  of  capital  to  this  enterprise,  whose 
requirements  will  be  large  and  con- 
tinually increasing. 

The  prime  object  of  the  superpower 
plan  is  a  larger  supply  of  cheaper 
power.  The  Superpower  Survey  looks 
to  the  full  utilization  of  all  resources, 
and  conservation  of  the  country's  fuel 
cannot  be  attained  except  with  the  aid 
of  large  capital  investment.  Neither 
the  nation,  by  coal  conservation,  nor  the 
individual  consumer,  by  lower  rates, 
can  profit  by  the  project,  however  sound 
in  its  engineering  and  economic  phases, 
unless  the  conditions  of  financing  are 
sufficiently  attractive  to  warrant  the 
use  of  the  country's  financial  resources. 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Business  Situation  of  Electrical  Industries 
of  Germany  and  Austria 

To  the  Editor  of  the  Electrical  World  : 

Sir:  Important  developments  are  taking  place  in 
Germany's  electrical  industries  which  will  not  be  with- 
out effect  on  similar  affairs  in  Austria.  Considerable 
increases  in  capitalization  are  being  made  in  Austria. 
These  follow  one  another  rapidly,  with  a  fusing  of 
neighboring  and  related  industries,  such  as  that  recently 
accomplished  by  the  imposing  Elektromontankunzern 
(Electro-mining  Artificers).  This  more  closely  knit 
relation  between  the  great  electrotechnical  firms  and 
their  important  mining  activities  on  the  Rhine  and  the 
Elbe  has  two  aims  in  view.  First,  it  would  strengthen 
the  financial  basis  of  the  electrotechnical  industries. 
Second,  it  hopes  to  provide  the  foreign  complexion,  due 
particularly  to  American  participation,  with  a  domestic 
counterweight  that  shall  influence  both  the  preferred 
shares  with  their  multiple  voting  powers  and  also  more 
extensive  capitalistic  interests.  On  the  other  hand,  the 
sources  of  supply  of  raw  materials  have  been  expanded, 
thus  enabling  the  electrotechnical  fabricators  to  work 
with  their  own  products  all  along  the  line  from  raw 
material  to  finished  article. 

Of  course,  the  German  electrical  industries  must  not 
curtail  their  expansion  if  they  are  to  maintain  their 
world  position,  and  it  is  a  tremendous  one  to  defend. 
Intimately  allied  and  intertwined  as  these  industries  in 
Germany  and  Austria  are,  the  latter  is  of  much  more 
modest  dimensions;  but  it  also  shows  no  lack  of 
endeavor. 

Austria  must  see  to  it  that  her  field  of  trade 
in  the  new  national  states — particularly  in  Bohemia  and 
Hungary — is  not  undermined  by  the  active  local 
establishments  and  that  the  Near  Eastern  market  is 
not  alienated.  So  far  Austrian  firms  have  successfully 
maintained  their  positions.  Their  activity  still  con- 
tinues at  p-n  unusually  high  pitch,  maintained  chiefly  by 
the  large  government  orders  for  materials  destined  for 
the  electrification  of  the  state  railways  of  western 
Austria  (in  the  Vorarlberg  and  elsewhei'e).  But  private 
deliveries  are  also  satisfactory. 

Electric  power  companies,  however,  are  suffering 
some  restriction  in  their  financing  efforts.  Their  activi- 
ties have  consisted  heretofore  in  obtaining  concessions 
and  building  power  plants  at  their  own  expense, 
eventually  maintaining  them  by  selling  power.  The 
recession  in  the  promoting  of  such  installations  is 
primarily  due  to  the  efforts  of  many  communities  to 
build  their  own  electric  power  plants  or,  in  cases  where 
private  plants  are  already  in  service,  to  exact  penalties 
from  them. 

The  future  of  the  electrical  industries  seems  to  rest 
particularly  in  the  execution  of  the  water-power  projects 
proposed  and  now  holding  first  place  in  the  plans  for 


economic   reconstruction  of  Austria  is  adopted  by   the 
Reparations    Commission.  S.    Silberstein. 

Vienna,  Austria. 

[This  letter  was  dated  Dec.  28,  1920.  Before  it  was 
received  the  Austrian  government  had  asked  the  Allied 
Powers  to  take  over  the  administration  of  its  affairs, 
and  on  Jan.  25  the  United  Press  reported  that  the  Inter- 
Allied  Supreme  Council  had  appointed  a  commission  to 
determine  what  must  be  done  toward  the  rehabilitation 
of  Austria.  No  official  statement,  a  Vienna  dispatch 
under  date  of  Feb.  5  asserts,  has  yet  been  received  as 
to  decisions  taken.  The  policy  adopted  in  the  final 
program  of  reconstruction  toward  the  movement 
reported  by  Mr.  Silberstein  will  be  of  interest — Editor.] 


Consumers'  Power  Company  Does  Not  Think 
Straight  Rates  Better  than  Combination 

To  the  Editor  of  the  Electrical  World  : 

Sir:  The  writer's  attention  has  been  called  to  an 
article  in  the  Electrical  World  for  Oct.  2,  1920,  en- 
titled "Straight  Rate  Better  than  Combination,  in 
Opinion  of  Michigan  Company."  In  this  article  it  is 
stated  that  the  Consumers'  Power  Company  in  its 
Grand  Rapids  district  has  contended  that  a  straight 
rate  is  better  than  a  rate  based  on  connected  load  plus 
an  energy  charge,  etc.  I  do  not  know  the  source  of  this 
information,  but  it  certainly  did  not  come  from  any 
officer  of  the  company,  for  I  am  sure  they  all  agree  with 
rate-making  authorities  generally  that  a  rate  based  on 
demand  or  connected  load  plus  a  running  charge  is  much 
better  for  all  concerned.  As  a  matter  of  fact,  that  is  the 
basis  of  virtually  all  of  the  rates  charged  by  the  Con- 
sumers' Power  Company  throughout  the  entire  Michigan 
territory. 

The  rates  of  the  Consumers'  Power  Company  in  Grand 
Rapids  have  been  for  some  time  for  lighting  purposes 
as  follows:  8  cents  per  kilowatt-hour  per  month  for  the 
first  30  kw.-hr.  used  of  connected  load,  6  cents  for  the 
next  30  kw.-hr.  and  4  cents  for  the  excess.  A  few 
months  ago  the  company  asked  the  city  authorities  to 
agree  with  it  on  a  slight  increase  and  suggested:  9 
cents  per  kilowatt-hour  per  month  for  the  first  60 
kw.-hr.  used  of  connected  load,  6  cents  for  the  next  60 
kw.-hr.  and  5  cents  for  the  excess. 

The  city  authorities  did  not  agree  to  make  all  of  the 
changes  the  company  suggested,  and  the  residential 
rates  remain  as  first  stated.  The  city  authorities,  how- 
ever, did  give  the  company  permission  to  charge  an  8- 
cent  flat  rate  per  kilowatt-hour  for  commercial  lighting, 
with  an  optional  rate  of  $3  net  per  kilowatt  per  month 
plus  a  current  charge  as  follows :  5  cents  net  per  kilo- 
watt-hour for  the  first  thirty  hours'  use  per  month  of 
the  active  load,  41  cents  net  for  the  next  thirty  hours' 
use  and  4  cents  net  for  all  energy  used  in  excess  of 
sixty  hours'  use  per  month  of  active  load. 

The  city  authorities  have  consented  to  the  company's 
increasing  its  power  schedules  in  various  ways.  I  am 
writing  you  on  this  subject  simply  that  you  may  have 
a  correct  understanding  of  the  situation  and  that  you 
may  not  by  your  reports  indicate  to  readers  that  the 
Consumers'  Power  Company's  officials  are  advocating 
straight  rates  per  kilowatt-hour.  Such  is  not  the  case, 
and  we  believe  such  rates,  genei-ally  speaking,  are  un- 
scientific and  not  productive  of  good  results. 

B.  C.  Cobb, 
President  Consumers'  Power  Company. 

New  York  City. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Cable  Ducts  Lowered  12  Ft.  Without 
Service  Interruption 

TWO  underground  duct  lines  containing  important 
feeders  were  recently  lowered  12  ft.  in  Minneapolis 
without  interrupting  service  over  the  cables.  The  city 
decided  to  depress  a  roadway  12  ft.  in  order  to  elimi- 
nate a  grade  crossing,  and  the  central-station  company 
was  confronted  with  the  problem  of  lowering  its  duct 
lines.     It  was  at  first  thought  that  it  would  be  neces- 


LOWERING  DUCTS  CARRYING  30,000-KW.   LOAD 

sary  to  take  up  the  old  ducts,  discontinue  the  service 
and  put  in  a  new  set  of  ducts  after  the  street  had  been 
lowered.  It  was  soon  decided,  however,  that  service 
must  be  maintained  while  the  change  was  being  made, 
and  instead  of  tearing  up  the  old  ducts  they  were 
gradually  lowered  to  the  new  level  without  disturbing 
the  cables  or  the  service,  and  at  a  cost  between  $10,000 
and  $12,000  less  than  the  expense  of  removing  and 
replacing  would  have  been. 

The  street  on  each  side  of  the  ducts  was  first  cut 
away  to  the  desired  level.  Then  the  ground  was  further 
cut  away  under  the  ducts  at  points  10  ft.  apart  and  a 
trestle  erected  of  6-in.  x  6-in.  uprights  and  cross-ties, 
as  shown  in  the  photograph.  Two  2-in.  x  10-in.  planks 
were  stood  on  edge  on  top  of  the  trestle  1  in.  apart, 
parallel  to  the  road.  The  duct  line  was  supported  by 
long  s-in.  bolts  which  passed  between  the  two  timbers, 
on  top  of  which  was  placed  a  washer  and  nut  for  each 
bolt.  Short  cross-ties  were  slipped  under  the  duct  2i  ft. 
apart,  and  a  loop  of  A-in.  guy  wire  was  passed  around 
each  end  of  a  tie  and  through  a  pivoted  eye  on  the  lower 
end  of  the  bolt.  When  all  the  bolts  had  been  adjusted 
to  take  up  the  tension  a  scoop  shovel  was  used  to  take 
out  the  remainder  of  the  earth  underneath  the  ducts, 
leaving  them  in  suspension  as  shown. 

In  lowering,  the  nuts  on  every  other  pair  of  bolts 
were  given  three  turns.     Then  the  alternate  supports 


were  lowered  by  three  turns  of  the  nuts.  When  the 
ends  of  the  bolts  had  been  reached  the  nuts  were  taken 
off  every  other  pair  of  bolts  and  the  guy-wire  loops  were 
lengthened  out  by  about  the  length  of  the  thread  on  the 
bolts.  The  bolts,  were  then  put  back  in  position,  the 
nuts  screwed  down  to  take  up  the  strain,  and  the  entire 
process  repeated  until  the  ducts  reached  the  new  level. 

Overhead-line  material  was  used  almost  exclusively, 
and  with  the  exception  of  the  short  lengths  of  guy  wire 
and  lumber,  everything  was  credited  back  into  stock 
when  the  job  was  completed.  The  ducts  contained  eight 
three-conductor  No.  4/0  13,200-volt  cables  carrying  a 
load  of  30,000  kw.  There  was  also  one  telephone  cable. 
With  the  exception  of  the  manholes,  all  of  which  had  to 
be  replaced,  the  line  as  now  operating  on  the  lower  level 
is  the  same  as  the  one  originally  installed  on  the  higher 
roadway.  S.  B.  HoOD, 

'  Superintendent  of  Distribution. 

Minneapolis   (Minn.)  General  Electric  Company. 


Scheme  to  Determine  Whether  Distribu- 
tion Secondaries  Are  Overloaded 

A  SCHEME  to  calculate  voltage  drop  on  secondary 
distribution  lines  with  loads  distributed  irregularly 
is  embodied  in  the  accompanying  table  and  explanations. 
Overloaded  secondaries  may  be  spotted  quickly  by  using 
this  scheme  in  conjunction  with  a  map  showing 
secondaries,  consumers,  transformers  and  poles. 

The  table  takes  as  standard  a  maximum  voltage  drop 
of  2  per  cent  for  single-phase  lighting  circuits  with  a 
power  factor  of  0.95  and  a  maximum  drop  of  4  per 
cent  on  polyphase  circuits  with  0.80  power  factor.  The 
table  is  based  on  the  fact  that  ten  consumers  or  houses 
one  span  from  a  transformer  will  produce  the  same 
voltage  drop  as  five  houses  two  spans  away  or  one  house 
ten  spans  away.  Each  house  is  assumed  to  take  100  watts 
and  each  span  is  taken  as  100  ft.  (30  m.).  An  expres 
sion  coined  for  this  table  is  "house  span."  To  get 
the  "house  spans"  at  one  pole,  multiply  the  number  of 


Lighfinij  Loads' 


A\jeraqe  Span  =  125  Ft 

74  X  1.25  =  9B.5  House  Spans 


Transformer 
Pole 

0  1 


-o ti-ir 

Single  -Phase  Line  ■■' 


%L 


10 


32 


DIAGRAM  EXPLAINING  METHOD  OF  CALCULATING 
SECONDARY  VOLTAGE  DROP 


houses  connected  to  the  pole  by  the  number  of  spans 
between  that  pole  and  the  transformer.  The  total  house 
spans  on  a  transformer  is  the  sum  of  those  at  each  pole. 
If  the  average  span  is  more  than  100  ft.,  the  house 
spans  must  be  correspondingly  increased.  Thus  in  the 
illustration  the  sum  of  the  products  is  0  +  1  -|-  0  -j- 
9  +  8  +  10,  etc.  =  74,  and  since  the  average  span  is 
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125  ft.,  the  value  74  must  be  multiplied  by  125/100, 
giving  92.5  house  spans.  Turning  to  the  table  we  find 
that  a  No.  5  three-wire  or  a  No.  2  0  two-wire  circuit 
is  required.  If  the  wire  i.'!  actually  smaller  than  this. 
the  voltage  drop   is   more   than   2   per   cent.     If  these 

TABLES  USED  TO  FIND  OVERLOADED  SECONDARY   CIRCUITS  — 

SINGLE-PHASE  LINES 

Maximu"  voltage  drop,  2  per  cent-  power  factor,  0  95 


Size 

Two-Wire,    110    Volts 

Three-W 

ire. 

110-220     Volts 

Wire. 

House 

Power 

House 

Power 

No. 

Spans 

Loss, 
Per  Cent 

Spans 

Loss, 
Per  Cent 

6 

28 

2   1 

84 

2   1 

34 

2  0 

102 

2  0 

41 

1    9 

123 

1   9 

50 

1   8 

150 

1  8 

61 

1   7 

183 

1   7 

73 

1    7 

219 

1   7 

0 

87 

1   6 

2M 

1   6 

2/0 

103 

1   5 

309 

1   5 

3'0 

118 

1   4 

354 

1   4 

4/0 

139 

13 

417 

1   3 

Colum 

n           (  1) 

(2l 

(3. 

(4) 

TWO-PHASE  OR  THREE-PHASE  LINES 

Maximum  voltage  drop,  4  per  cent 

power  factor  0 

80 

220  Volts 

440 

Volts 

Size 

Power 

Power 

Wire, 

H.P. 

Loss, 

HP. 

Loss, 

No. 

Spans 

per  Cent 

Spans 

per  Cent 

6 

39 

5  0 

156 

5  0 

5 

47 

4  7 

188 

4  7 

4 

56 

4  4 

224 

4   4 

3 

66 

4    1 

264 

4    1 

2 

77 

3  8 

308 

3  8 

1 

89 

3  5 

356 

3  5 

0 

102 

3  2 

408 

3  2 

2/0 

IIS 

2  8 

460 

2  9 

3  0 

130 

2  6 

520 

2  6 

4/0 

144 

2  3 

576 

2  3 

Colum 

a          (5) 

(6) 

(7) 

(8) 

Frequency,  60  cycles.    Spacing  of  conduct or.s  per  N.  E.  L.  .\.  standard  cross  arm. 

"House  spa  s"  (columns  I  and  3>  —   100  watts  (assumed  load  for  one  house 
a  distance  of  1 00  ft.  (assumed  average  length  of  span) . 

"H.  P.  span"  (columns  5  and  7)  =  I  hp.  a  distance  of  100  ft.,  assuming  I  kw. 
load  on  secondary  for  1  hp.  output  of  motor. 

Power  loss  (columns  2,  4,  6  and  8)  =  loss  assuming  load  all  taken  at  one  point 
for  voltage  drop  of  2  per  cent  in  columns  2  and  4  and  of  4  per  cent  in  column 
6  and  8. 

Caoacity  of  three-wire  circuit  taken  as  three  times  that  of  two-wire  instead  of 
the  theoretical  four  times,  to  allow  for  unbalance. 

particular  houses  take  200  watts  each,  the  house  spans 
should  be  further  multiplied  by  2.0,  thus  making  185, 
and  a  No.  2  three-wire  circuit  is  required.  The  "H.P. 
spans"  are  used  in  the  same  way,  substituting  the 
number  of  horsepower  actual  load  supplied  from  each 
pole  for  the  number  of  houses.  The  corresponding 
power  loss  is  given  in  each  case,  but  the  values  given  are 
strictly  correct  only  when  the  load  is  all  supplied  from 
seme  one  pole. 

This  information  was  presented  by  George  S.  Hum- 
phrey, electrical  engineer  West  Penn  Power  Company, 
at  a  recent  meeting  of  the  Pennsylvania  Electric  Asso- 
ciation. Field  Editor  Electrical  World. 

New  York.  N.  Y. 


Maintenance  of  Feed-Water  Pumps 
Prevents  Breakdown 

THE  boiler-feed  pump  is  one  of  the  most  vital  pieces 
of  equipment  in  a  power  plant,  and  the  parts  which 
usually  need  the  most  attention  are  the  packing,  plun- 
gers and  valves.  If  the  valves  are  allowed  to  become 
unduly  worn  and  leaky,  the  pump  will  jerk  and  slam 
from  one  end  of  the  stroke  to  the  other.  Furthermore, 
the  pump  will  probably  have  to  run  about  a  third  faster 
than  normal  in  order  to  keep  water  in  the  boilers,  and 
that  means  that  one-third  more  steam  is  required  to  do 
the  work.  In  trying  to  do  its  work  with  leaky  valves 
the  pump  may  also  pull  the  piston  rod  out  of  the  plunger. 


break  a  rocker  arm  or  do  damage  to  other  parts  of  the 
equipment. 

Leaky  packing  may  be  caused  by  uneven  wear  on  the 
plungers.  If  the  packing  is  tightened,  the  pump  may 
force  the  plungers  through  it,  but  the  packing  will  be 
loose  near  the  middle  of  the  stroke,  while  at  both  ends  it 
may  be  tight  enough  to  stop  the  pumps  or  it  may 
break  a  gland  or  a  stuffing  box.  These  are  a  few  of  the 
troubles  that  are  caused  by  the  neglect  of  the  simple 
maintenance  work  of  truing  up  plungers  and  valves 
before  they  cause  serious  damage.       John  M.  May, 

Traveling  Engineer. 
Iowa  Railway  &  Light  Company, 

MTarshalltown,  Iowa. 


Hauling  Transformer  Cases  on  Mountain 
Roads  by  Caterpillar  Tractor 

MUCH  of  the  heavy  equipment  for  the  Kerckhoff 
power  house  of  the  San  Joaquin  Light  &  Power 
Corporation  (see  Electrical  World  for  Fab.  2G,  page 
471)  was  hauled  over  the  mountain  roads  from  Auberry 
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HAULING  5,000-KVA.  TRANSFORMERS  FOR  THE 
KERCKHOFF  PLANT 

by  means  of  a  75-hp.  Holt  caterpillar  track-laying  trac- 
tor and  trailers  rated  at  10  tons  and  35  tons.  This 
photograph  shows  six  10-ton  trailers  following  the  trac- 
tor around  a  curve,  each  trailer  carrying  a  5,000-kva. 
transformer.  The  trailers  are  of  the  cross-connected- 
reach  type,  so  that  both  axles  turn,  causing  the  trailers 
to  track.  This  train  can  carry  more  than  50  tons,  and 
the  speed  and  ease  with  which  it  negotiated  the  steep 
mountain  grades  and  sharp  turns  facilitated  construc- 
tion work  and  reduced  the  cost  of  transportation.  The 
maximum  grade  in  this  5*-mile  haul  was  12  per  cent 
approximately. 

The  heaviest  piece  of  equipment  hauled  weighed 
58,000  lb.  This  was  hauled  without  difficulty  on  a  35-ton 
Holt  trailer  with  steel  wheels  60  in,  in  diameter  and 
with  14-in.  tread.  The  haul  of  51  miles  was  made  in 
four  hours,  including  time  for  loading  and  unloading. 
The  total  tonnage  hauled  by  this  method  was  978  tons, 
of  which  thirty-nine  pieces  of  machinery  ranged  in 
weight  from  10  tons  to  29  tons  each.  The  average  cost 
of  hauling  by  this  method  was  131  cents  per  mile. 

R.  C.  Starr, 
Construction  Engineer. 
San  Joaquin  Light  &  Power  Corporation, 

Fresno,  Cal. 
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Kinds  of  Chimney  Losses  and  Their 
Relative  Importance 

HEAT  is  lost  up  the  chimney  in  two  distinct  forms, 
namely,  the  sensible  heat  of  the  entire  volume  of 
flue  gases  and  the  heat  represented  by  the  chemical 
energy  in  unconsumed  combustible  gases.  The  amount 
of  the  sensible  heat  is  a  function  of  the  temperature 
and  the  volume  of  the  flue  gases.  The  amount  of  heat 
lost  in  the  form  of  chemical  energy  is  a  function  of  the 
heat  of  combustion  of  the  unconsumed  gases  and  their 
volume.     The  loss  of  heat  represented  by  a  certain  per- 
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age  of  COj  is  still  further  increased  by  reducing  the 
air  supply.  The  point  c  is  the  critical  point.  It  is  the 
point  where  combustion  takes  place  with  the  greatest 
economy  in  fuel  consumption.  It  varies  not  only  in 
different  furnaces,  but  varies  constantly  in  the  same 
furnace.  The  curves  shown  were  plotted  from  generally 
accepted  average  values.  They  show  that  CO,  readings 
alone  cannot  be  depended  on.  Olof  Rodhe, 

Mono  Corporation  of  America,  Chief  Engineer. 

New  York  City. 


FLUE  LOSSES  WITH  VARYING  AMOUNT  OF  C0> 

a-c-c — Ideal  conditions  ;  no  combustible  grases  present.  a~c-d — 
Practical  conditions ;  combustible  gases  appear  aftei"  percentage 
of  CO2  passes  point  c  per  cent  when  air  supply  is  excessive. 

centage  of  unburned  combustible  gases  in  the  chimney 
is  much  greater  than  the  loss  of  heat  due  to  excess  air 
represented  by  an  equivalent  percentage  of  CO,. 

To  burn  fuel  completely  a  surplus  of  air  is  neces- 
sary over  what  would  be  theoretically  correct.  The 
amount  of  this  surplus  varies  constantly,  depending 
upon  the  many  different  factors  that  influence  combus- 
tion. However,  maximum  efficiency  under  practical  con- 
ditions is  attained  when  there  is  just  enough  surplus 
air  to  make  complete  combustion  possible,  that  is,  com- 
bustion without  the  escape  of  combustible  gases  up  the 
stack.  It  is  at  that  point  that  a  reduction  in  the  air 
supply  results  in  an  unnecessary  waste  of  energy 
through  the  carrying  away  of  sensible  heat  by  excess 
volumes  of  flue  gases. 

An  idea  of  the  magnitude  of  the  fuel  losses  due  to  the 
escape  up  the  stack  of  combustible  gases  when  the  air 
supply  is  insufficient,  as  compared  with  the  losses  due 
to  the  presence  of  excess  air,  may  be  gained  by  a  com- 
parison of  the  curves  a-c-e  and  a-c-d.  In  a-c-e  is  a  curve 
showing  the  fuel  losses  which  take  place  with  varying 
percentages  of  CO,  (varying  inversely  with  the  excess 
air  supply)  in  the  flue  gases,  provided  there  are  no 
combustible  gases  pj-esent.  However,  combustible  gases 
(CO,  CH,  and  H.)  are  bound  to  begin  to  form  at  some 
point  as  the  percentage  of  CO,  is  increased  (air  supply 
decreased),  and,  as  mentioned  before,  losses  due  to  the 
formation  of  these  combustible  gases  are  far  greater 
in  proportion  to  their  volume  than  losses  indicated  by 
equivalent  proportion  of  CO,.  This  is  graphically  illus- 
trated in  a-c-d,  where  the  portion  c-d  in  the  curve  repre- 
sents fuel-heat  losses  that  develop  beyond  the  point  c 
where  combustible  gases  begin  to  form,  as  the  percent- 


Telephone  Noises  Reduced  by  Double 
Overhead  Ground  Wire 

NOISE  on  a  company  telephone  line  using  the  same 
poles  as  a  power  line  has  been  considerably  reduced 
by  running  two  grounded  wires  near  the  tops  of  the 
poles  above  the  transmission  line  in  the  manner  indi- 
cated in  the  accompanying  sketch.  The  line  is  operated 
at  66,000  volts  but  insulated  for  110,000  volts,  the  con- 
struction being  of  the  A-frame  type  and  the  poles  400  ft. 
apart.  The  "static"  wires  were  run  above  the  cross- 
arm  and  were  grounded  at  alternate  poles. 

A  probable  explanation  of  the  reduction  in  noise  on 
the  telephone  line  is  as  follows:  The  transmission  line 
consists  of  three  conductors  equally  spaced  in  a  horizon- 
tal plane,  and  the  ground  wires  are  installed  symmetri- 
cally with  respect  to  the  transmission  line  and  in  a  plane 
above  it.  The  ground  wires  form  a  closed  circuit  every 
400  ft.,  at  the  points  where  they  are  connected  to 
ground.  Under  no-load  conditions  there  is  a  voltage 
induced  electrostatically  in  each  ground  wire.  These 
voltages  are  of  different  phase  and  consequently  cause 
a  current  to  circulate  in  the  loop  formed  by  the  ground 
wires.  The  current  flowing  in  this  loop  is  of  sufficient 
duration  to  neutralize  the  electrostatic  effects  of  the 
transmission  wires.    The  effect  on  the  adjacent  telephone 


GROUND    WIRES    WHICH    REDUCE    TELEPHONE    NOISE 

line  is  to  reduce  slightly  the  amount  of  voltage  induced. 
Under  loaded  conditions  the  effect  of  the  currents  in 
the  different  wires  is  to  induce  electromagnetically  a 
voltage  in  the  ground-wire  loop  and  cause  current  to 
flow  which  reduces  the  voltage  induced  by  the  trans- 
mission-line currents.  R-  H.  N.  LOCKYER. 
West  Kootenay  Power  &  Light  Company, 
Trail,  B.  C,  Canada. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installatioii,  Control, 

Testing  and  Repair  of  Equipment  Required 


Call  System  Increases  Work  of 
Electric  Tractors 

TO  KEEP  the  industrial  tractors  busy  in  a  plant  in 
Connecticut  a  twenty-drop  annunciator  is  installed 
at  a  central  yardmaster's  office.  Each  tractor  when  idle 
returns  to  the  office  and  awaits  a  call.  The  numbers 
on  the  annunciator  correspond  to  stations  in  various 
departments.  Sometimes  ten  or  more  calls  are  shown 
on  the  annunciator  at  once.  Then  the  most  important 
departments  are  attended  to  first.  When  one  tractor 
leaves,  its  call  number  is  chalked  on  a  slate  so  that  the 
other  machines  may  be  sent  elsewhere. 

A  record  is  kept  ol:  all  calls.  The  result  of  this  record 
soon  convinced  the  firm  that  one  particular  department 
needed  a  ti-actor  of  its  own,  which  was  soon  procured. 

Boston,  Mass.  S.  R.  Howard. 


Castings  Cut  Economically  by 
Electric  Arc  Process 

CUTTING  steel  and  iron  castings  by  the  electric  arc 
has  proved  both  economical  and  speedy.  In  the 
field  of  steel  castings  the  arc  process  is  less  expensive 
and  as  a  rule  sufficiently  accurate  and  rapid  to  prove 
thoroughly  satisfactory  for  cutting  off  risers  and  sink 
heads,  and  frequently  to  rectify  errors  in  castings  due 
to  mistakes  in  design  or  building  patterns,  such  as 
incorrectly  located  pads,  omitted  cores,  cored  holes. that 
are  too  small,  etc.  In  the  field  of  gray-iron  castings 
the  arc  process  is  much  superior  from  an  operating  cost 
standpoint  and  possibly  is  faster  than  the  relatively 
expensive  high-pressure   gas-cutting   devices.     The   ac- 
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companying  curves  indicate  the  speed  of  cutting  cast- 
iron  sections  using  about  600  amp. 

For  cutting,  the  graphite  electrode  is  generally  used 
with  current  values  of  from  150  amp.  to  800  amp.,  de- 
pending upon  the  class  of  work,  the  speed  desired  and 
the  capacity  of  the  electrical  equipment.  For  example 
a   J-in.  medium-steel  plate  can   be  cut   at  the   rate   of 


about  1  ft.  (0.3  m.)  in  twelve  minutes,  using  150  amp., 
or  about  1  ft.  in  about  one  and  one-quarter  minutes 
using  400  amp. 

Cutting  can  be  done  with  the  metallic  electrode  proc- 
ess, employing  bare  wire  or  heavily  wrapped  wire.  To 
use  the  bare  wire  it  is  necessary  to  operate  the  electrode 
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at  a  much  higher  current  than  for  welding,  which  results 
in  scattering  the  metal  and  making  it  difficult  for  the 
operator  to  maintain  the  arc.  The  wrapped  electrode  is 
undoubtedly  better  suited  for  this  work,  especially  if  it 
is  dipped  in  water  frequently  during  the  operation.  In 
fact,  it  is  possible  to  cut  with  this  combination  in  cases 
where  it  is  out  of  the  question  to  use  the  graphite 
process.  For  example,  during  the  war  the  British  navy 
used  water-soaked,  heavily  wrapped  electrodes  for  cut- 
ting holes  2  in.  (5  cm.)  in  diameter  and  several  inches 
deep  in  armorplate  on  battleships  for  attaching  rigging 
to  afford  protection  against  submarine  torpedoes. 

These  remarks  were  made  by  A.  M.  Candy,  Westing- 
house  Electric  &  Manufacturing  Company,  at  a  meet- 
ing   of  the  American  Foundrymen's  Association. 
New  York,  N.  Y.      Field  Editor  Electrical  World. 


Emergency  Mounting  for  Motor 

A  QUICK  job  in  setting  up  a  50-hp.  motor  to  drive 
an  overhead-line  shaft  was  called  for  by  the  break- 
down of  a  steam  engine  driving  the  tumbling  barrels 
for  cleaning  castings  in  a  New  England  manufacturing 
plant.  This  job  was  accomplished  by  setting  the  motor 
on  two  heavy  timbers  as  shown  in  the  sketch  and  bracing 
these  timbers  against  the  roof  stringers  by  means  of 
upright  posts. 

The  tumbling  barrels  were  driven  by  the  engine  in  an 
adjoining  room,  the  main  shaft  being  overhead  through 
both  rooms.  When  the  engine's  piston  rod  broke,  an 
old  type  50-hp.  induction  motor  was  hurriedly  trans- 
ported from  the  stock  room.  The  motor  was  placed  on 
two  6-in.  X  8-in.  timbers  laid  on  the  dirt  floor  in  a 
space  directly  under  the  shaft,  and  the  timbers  were 
braced  under  the  overhead  stringers  by  3-in.  x  4-in. 
posts.    After  leveling  the  timbers  with  shims  the  motor 
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was  secured  by  four  heavy  lag  screws,  a  split  iron  pulley 
was  clamped  to  the  shaft  above  and  a  6-in.  belt  was 
hurriedly  laced  on.  A  four-wire  line  directly  over  the 
roof,  driving  the  near-by  blacksmith  shop,  was  hastily 
spliced  into,  and  the  leads  were  carried  in  through  an 
open  window  to  the  starting  compensator  on  the  floor 


Stringer 


Dirt  floor 

?-' e"'8"  finibers 

MOTOR  WAS  QUICKLY  SET  UP  ON  THESE  TIMBERS  FOR 
EMERGENCY  USE 

and  thence  to  the  motor.  The  bearings  were  oiled  and 
the  direction  was  tried,  and  in  exactly  two  hours  from 
the  time  of  the  breakdown  the  tumbling  barrels  were 
running  again,  this  time  by  electric  power.  All  the 
work  was  done  by  two  millwrights,  an  electrician  and  a 
belt  man.  H.  S.  Rich. 

East  Berlin,  Conn. 


and  gears.     Since  they  are  all  connected  to   the  same 
bus  they  will  start  and  run  in  synchronism. 

Under  actual  operation  any  change  in  the  load  on 
a  particular  section  caused  by  changing  the  weights  or 
otherwise  altering  conditions  will  be  absorbed  by  the 
.synchronous  machine.  If  the  load  increases,  it  will  act 
as  a  motor  on  that  particular  section  and  draw  its 
power  from  the  remaining  synchronous  machines,  which 
will  immediately  act  as  generators  and  distribute  the 
loaa  over  the  entire  drive.  If  the  load  decreases,  the 
-synchronous  machine  will  act  as  a  generator  and  supply 
power  to  the  remaining  synchronous  machines,  which 
then  act  as  motors.  Any  change  in  load  on  any  section 
is  therefore  distributed  over  the  whole  motor  equip- 
ment and  may  change  the  speed  of  the  paper  machine  as 
a  whole  but  cannot  cause  any  change  in  the  relative 
speeds  of  the  various  sections. 

So  long  as  any  synchronous  machine  operates  within 
its  rating  either  as  a  motor  or  as  a  generator  it  will 
not  be  necessary  to  make  any  adjustments,  but  if  the 
indicating  wattmeter  in  the  synchronous  machine  cir- 
cuit shows  too  much  power  it  may  be  easily  brought 
back  to  zero  by  turning  the  rheostat  in  the  direct- 
cun-ent  motor  field. 

The  speeds  of  the  different  sections  of  the  paper 
machine  are  not  all  the  same.  There  is  a  slight 
increase  from  the  wet  end  to  the  dry  end,  and  this 
difference  may  vary  slightly  for  different  grades  of 
paper  and  under  different  operating  conditions.  This 
variation  is  called  "draw"  and  is  taken  care  of  by  shift- 
ing the  belts  on  the  cones,  which  can  change  only  the 
direct-current-motor  speed  since  the  synchronous-motor 
.speed  is  fixed. 

Each  direct-current  motor  has  a  drum  controller  and 
rheostat  in  its  circuit  for  individual  starting,  the  last 
point  of  this  controller  being  in  the  auxiliary  circuit  of 
the  contactor  which  connects  the  synchronous  motor  to 
the  dead  bus.  The  actual  closing  of  this  contactor  is 
by  means  of  a  push-button,  but  it  can  only  be  closed 
when  the  conti'oller  is  on  the  last  point. 

The  auxiliary-control  panel  controls  the  speed  of  the 


Direct-Current  Motors  Kept  in 
Synchronism  in  Paper  Mill 

DIRECT-CURRENT  motors  driving  paper  machines 
in  the  mill  of  the  Crown-Willamette  Paper  Com- 
pany, West  Lynn,  Ore.,  are  made  to  operate  at  the  same 
relative  .speeds  under  varying  loads  by  coupling  them 
with  smaller  synchronous  motors  connected  in  parallel. 
When  the  speed  of  a  direct-current  motor  tends  to  drop 
the  synchronous  motor  holds  it  up. 

This  drive  consists  of  one  unit  for  each  section  of 
the  paper  machine.  Each  unit  consists  of  a  direct- 
current  motor  and  a  synchronous  motor  of  about  20 
per  cent  of  the  rating  of  the  direct-current  motor,  the 
synchronous  motor  being  coupled  with  the  direct-current 
motor  through  a  reduction  gear  and  a  belt  running  on 
a  pair  of  slightly  tapered  cones,  which  permit  of  a 
total  range  in  speed  of  12  per  cent.  The  motors  and 
cones  are  mounted  on  a  common  base  and  directly  con- 
nected to  one  section  of  the  paper  machine.  All  of 
these  synchronous  motors  are  connected  to  a  common 
bus  not  tied  to  any  other  line.  They  are  excited  from 
an  exciter  bus.  The  direct-current  motors  are  all  started 
from  one  central  remote-control  panel.  The  synchro- 
nous motors  are  started  at  the  same  time  by  the  belts 


SYNCHRONOUS   MUTOIt   IS   BKI.TED  TO  DIRECT-CURRENT    MOTOR 
>  AND  CONTROLS  ITS  SPEED 

entire  paper  machine  as  a  unit.  When  starting  as  a 
unit  the  drum  controllers  in  the  direct-current  motor 
circuits  should  all  be  on  the  last  point,  with  the  syn- 
chronous motors  connected  to  the  dead  bus.  The  start- 
ing button   on   the   auxiliary   panel   will   close   the   line 
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contactor  on  the  motor-generator  panel,  applying  a  low 
voltage  to  all  of  the  motors  and  turning  them  over  at  a 
low  speed.  To  bring  the  machines  up  to  speed  the  gen- 
erator field  is  strengthened  by  turning  the  hand  wheel 
on  the  auxiliary-control  panels.  This  equipment,  the 
first  of  its  kind  applied  to  paper  mills,  was  developed  by 
the  General  Electric  Company. 
New  York,  N.  Y.      Field  Editor  Electrical  World. 


How  to  Qean  a  Dirty  Motor 
Before  Repairing 

FOR  cleaning  a  dirty  motor  before  it  is  turned  over 
to  a  repairman  the  writer  uses  a  very  effective 
method.  After  the  end  bells  are  moved  and  the  rotor 
is  taken  out  sawdust  well  soaked  in  gasoline  is  placed 
on  the  coils  and  laminations  and  rubbed  into  the  cracks 
and  along  the  wedges.  Then  the  sawdust  is  blown  out 
with  compressed  air,  leaving  the  motor  free  from  grease 
and  dust.  In  order  to  protect  the  man  who  does  this 
cleaning  a  helmet  was  made  from  a  piece  of  canvas  with 
a  copper  wire  mesh  inserted  to  look  through.  This  keeps 
the  sawdust  from  the  head  and  neck  of  the  cleaner. 

This  method  of  cleaning  has  been  found  much  better 
and  mora  economical  than  using  gasoline  and  waste.  In 
this  plant  there  are  more  than  200  motors  of  different 
types,  and  these  are  used  in  some  dirty  places,  such  as 
blacksmith  shops,  grinding  rooms  and  foundries.  The 
method  works  satisfactorily  on  the  dirtiest  of  the 
motors.  N.  S.  Davis. 

Batavia,  N.  Y. 


Energy  and  Plant  Requirements  for 
Artificial  Ice  Storage 

THE  accompanying  tabulation  gives  the  power  con- 
sumption under  the  various  conditions  existing 
month  by  month  for  the  storage  of  artificial  ice  near 
centers  of  high  summer  demand  for  the  purpose  of 
minimizing  summer  haulage  and  maintaining  a  high 
annual  production  factor  in  a  few  large  ice-manufactur- 
ing plants.  During  the  months  of  September,  October 
and  November,  1919,  there  was  virtually  an  empty  stor- 
age house,  and  it  was  possible  to  eliminate  the  refrigera- 
tion in  those  compartments  of  the  house  which  had  been 
emptied.  From  Sept.  25  to  Oct.  13  no  refrigeration  at 
all  was  furnished,  except  to  the  lobby,  and  during  that 
time  ice  was  supplied  direct  from  the  main  plant  to 
consumers.  The  low  energy  consumption  during  the 
month  of  December,  1919,  and  January,  1920,  was 
caused  by  low  outside  temperature,  which  averaged 
below  the  freezing  point  and  necessitated  almost  no  re- 
frigeration. 

The  energy  consumption  is  almost  directly  propor- 
tional to  the  total  number  of  heat  units  admitted  to  the 
building  and  is  independent  of  the  amount  of  ice  in 
storage  as  long  as  the  temperature  of  the  ice  is  kept 
below  the  melting  point.  The  temperature  of  the  stor- 
age space  is  maintained  continuously  at  from  24  deg.  to 
27  deg.  Fahr.  (4.5  deg.  to  3  deg.  C),  with  an  estimated 
average  of  26  deg.  Fahr.  f— 3.3  deg.  C).  The  figures 
in  the  accompanying  table  give  an  average  monthly 
energy  consumption  under  normal  operating  and  tem- 
perature conditions  of  about  155  kw.-hr.  per  degree 
difference  between  the  average  inside  and  average 
outside  temperature.  This  figure  can  only  be  applied, 
however,  to  this  storage  house  or  to  one  of  identical 
construction  and  exposure.     It  will  be  noted  that  moro. 


energy  is  required  during  both  very  cold  and  very  hot 
months,  and  this  is  due  to  diiferent  causes. 

During  the  coldest  days  of  the  low-temperature 
months  no  refrigeration  was  required,  and  all  of  the 
energy  was  used  for  refrigeration  on  the  warm  days. 
The   amount   of    refrigeration    was    therefore    entirely 

ENERGY  REQUIBED  TO  STORE  ARTIFICIAL  ICE  IN  ST.  LOUIS 

Average  Daily  Kw.-hr.-i- 

Outside  Outside 

TonsiD  Storage.     Temperature.  Temperature — 

Month                         Kw.-Hr     .Average for  Month     Deg,  Fahr  26  Deg,  Fahr 
1919 

.Tanuary 2,290                     3,659                    37  8  197x 

Februarv- 1,800                     4.453                    36.7  168 

March." 2,800                     4,572                    47   I  133 

April 4,130                   4,586                  57  5  131 

Mav 5.760                     4,597                    63  0  155 

June 14,250                     4,128                    77  3  278i 

.July  .  14,480  3,137  81    6  260x 

August     ,  .  '(,090  2,130  77   I  178 

September.          .  4,890  838  73  6  103i 

October  3.070  47  60  8  146 

November.      .  3,160  730  44.8  168 

Dcccmbt-r 870  r.648  29  6  242x 

1920 

January  760  2,118  28  4  3l7x 

Februarv 1,900  2,822  34.8  2l6x 

Manh  3,289  3.744  46  6  160 

April  4,380  4,320  51    2  173 

Mav  7,570  4,491  64  8  195x 

June  13,820  4,386  75  2  280x 

July                               13,740                   3,712  78  8  260 

August 10,710                     2,778  75   1  218x 

September                     10.050                     2,175  72  5  218 

October 5,450                       1,528  64  0  143 

November 2,980                     1,192  43  7  168 

December 1,580                   1,162  37  5  137 

The  total  of  items  in  the  last  column  not  crossed  is  1,860,  or  an  average  of  1 55 
kw.-hr.  per  deg.  Fahr.  difference  in  temperature. 

dependent  on  the  difference  between  26  deg.  and  the 
average  temperature  of  the  warm  days,  and  not  upon 
the  average  of  all  of  the  days  of  the  month.  An  average 
for  the  entire  month  would  be  lower  on  account  of  the 
effect  of  the  extremely  cold  days. 

The  high  electrical  consumption  in  the  hottest  month 
is  ascribed  almost  entirely  to  the  effect  of  the  verj'  fre- 
quent opening  of  the  portholes  and  doors  in  the  storage 
house.  It  is  during  these  hot  months  that  ice  is  un- 
loaded from  storage,  and  there  is  also  a  certain  replen- 
ishing of  the  supply  from  the  main  plant. 

The  operation  of  the  plant  in  summer  requires  a  day 
and  a  night  operator,  each  of  whom,  besides  operating 
the  mechanical  equipment,  can  give  a  great  part  of  his 
time  to  handling  ice  on  the  platform.  However,  one  or 
more  additional  men  are  required  within  the  storage  in 
periods  of  storing  and  emptying.  In  the  winter  time 
one  man  opei-ates  the  plant  and  fulfills  all  platform 
duties. 

The  average  operation  during  the  months  of  June  and 
July  requires  between  twenty-four  and  thirty-six  hours 
of  11-ton  compressor  operation.  This  is  usually  accom- 
plished by  operating  one  compressor  continuously  and 
using  the  second  machine  during  the  daytime  or  the 
period  of  maximum  outside  temperature. 

The  ice-storage  house,  which  is  exposed  on  all  sides, 
has  outside  dimensions  of  68  ft.  x  78  ft.  and  is  40  ft. 
high.  It  contains  about  210,000  cu.ft.  of  space  and  has 
a  capacity  of  4,600  tons  of  ice.  The  building  is  con- 
structed of  buttressed  brick  walls,  steel  and  frame  par- 
titions dividing  the  storage  into  three  rooms.  It  has  a 
frame  and  composition  roof  and  is  without  any  attic. 
The  floor  and  all  walls  are  insulated  with  4  in.  of 
impi-egnated  cork  board,  and  the  ceiling  is  insulated 
with  5  in.  of  the  same  material.  Adjoining  the  storage 
house  on  one  side  is  a  one-story  brick  engine  room  and 
lobby  with  a  composition  roof. 

The    necessary    refrigerating    plant    consists    of    two 
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York  vertical  inclosed  compressors  of  11  tons  refrigerat- 
ing capacity,  each  driven  through  a  leather  belt  by  a 
20-hp.,  865-r.p.m.,  220-volt,  three-phase,  60-cycle,  wound- 
rotor-type  motor.  A  7'-hp.,  1,140-r.p.m.,  220-volt,  three- 
phase,  60-cycle  squirrel-cage  motor  is  belted  to  a  22- 
cu.ft.  air  compressor  w'hich  operates  three  Curtis  auto- 
matic elevating  and  lowering  machines,  each  of  which 
will  handle  400  lb.  of  ice.  The  storage  space  is  equipped 
with  about  13,000  ft.  of  2-in.  direct-expansion  piping 
so  arranged  that  each  of  the  three  compartments  can  be 
operated  separately. 

All  the  expansion  valves  are  in  the  lobby  to  facili- 
tate temperature  control  by  the  attendant. 

Chicago,  111.  Field  Editor  Electrical  World. 


up  to  a  distance  of  7  in.  measured  between  the  station- 
ary clamps  and  the  clamps  on  the  uprights  XX.  This 
is  best  seen  by  examining  drawing  "section  CC" 

A  trial  coil  is  now  placed  in  the  clamps  AB,  so  that 
the  ends  of  the  coil  are  on  the  right-hand  side.  Now 
the  sliding  members  35  and  36  are  adjusted  along  the 


Adjustable  Home-Made  Coil  Puller 

A  COIL  puller  designed  to  take  all  sizes  of  coils  ui) 
to  the  maximum  used  for  wire-wound  coils,  for 
open  or  semi-closed  slots,  was  recently  made  in  the 
repair  shop  of  a  large  textile  company.  A  coil  shaped 
by  this  machine  has  the  same  form  as  one  that  was 
wound  directly  in  the  slots  or  on  a  former  the  exact 
shape  of  a  coil.  It  has  the  further  advantages  of  being 
adjustable  to  all  sizes,  being  quick  in  operation  and 
being  usable  bj'  unskilled  .labor.  It  consists  essentially 
of  two  clamps  which  hold  one  side  of  the  coil  and  two 
other  clamps  on  a  pivoted  arm  which  pull  out  the  other 
side  of  the  coil.  The  ends  of  the  coil  are  formed  at 
the  same  time  bj'  means  of  two  clamps  on  another  swing- 
ing arm. 

As  may  be  seen  from  the  photograph  and  the  front 
elevation  of  the  drawings,  the  uprights  30  and  31  which 
hold  the  stationary  clamps  are  adjustable  along  the 
upper  rod  32  and  the  lower  rod  33  to  suit  the  length 


THIS  SHOWS  HOW  THE  COILS  ARE  CLAMPED  ON  TO  THE 
STATIONARY  AND  THE  MOVABLE  UPRIGHT  PIECES 

upper  rod  37  and  the  lower  rod  33,  so  that  the  clamps 
EE  grip  the  coil  at  the  ends  as  shown  in  the  photograph. 
In  this  position  it  will  be  seen  that  the  top  half  of  the 
coil  is  held  by  clamps  on  the  fixed  uprights  30  and  31 
and  the  bottom  half  is  held  by  clamps  on  the  movable 
uprights  XX. 

In  order  that  the  coil  may  not  be  pulled  open  more 
than  7  in.,  there  is  a  slotted  bar,  as  shown  in  section  CC, 
indicated  by  34,  and  this  bar  is  adjustable  by  means 
of  a  bolt  to  limit  the  distance  that  the  arm  X  may  be 
pulled  out. 

The  coil  is  now  pulled  out  to  this  limit  by  pulling  on 
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COIL  PULLER  USED  FOR  SHAPING  COILS  FOR  PRACTICALLY  ALL  SIZES  OF  MOTORS 


of  the  straight  portion  of  the  coil.  This  length  is  taken 
as  the  length  of  the  core  plus  1  in.  or  11  in.  to  allow 
for  clearance  on  each  side  of  the  slot.  After  the  length 
of  the  coil  is  set  the  approximate  pole  pitch  is  measured. 
If  the  distance  between  the  slots  in  which  the  two  sides 
of  the  coil  must  lie  is  7  in.,  the  uprights  XX  are  opened 


the  crosspiece  connecting  the  uprights  XX.  As  these 
pieces  are  being  pulled  out  the  ends  of  the  coil  in  the 
clamps  EE  have  been  drawn  in  toward  each  other  as  the 
pieces  35  and  36  slide  on  the  rods  33  and  37.  At  the 
same  time  these  ends  of  the  coil  have  followed  an  arc 
as  the  pieces  35  and  36  pivot  around  the  rod  33. 
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In  order  that  the  radius  of  the  coil  might  be  the 
same  as  that  of  the  stator  or  rotor  in  which  the  coil  is 
to  be  placed,  the  clamps  A  and  B  were  positioned  at 
a  distance  above  the  rod  33,  so  that  the  bottom  of  the 
coil  held  in  the  movable  clamps  on  the  arm  X  is  the 
same  distance  from  the  center  of  the  rod  33  as  the 
distance  from  the  center  of  the  motor  to  the  bottom 
of  the  slot  if  a  rotor  is  being  wound,  or  the  distance 
from  the  center  of  the  motor  to  the  top  of  the  slot  if 
a  stator  is  being  wound. 

After  the  coil  is  removed,  if  it  does  not  fit  the  slot 
properly,  either  the  angles  are  wrong  or  the  pole  pitch 
is  of  the  wrong  length.  This  is  corrected  by  adjusting 
the  clamps  A  and  B  up  or  down  the  uprights  and  chang- 
ing the  setting  of  the  limiter  34.  By  adjusting  the 
clamps  A  and  B  the  angle  of  the  coil  is  altered,  and  by 
changing  the  setting  of  the  limiter  34,  the  throw  is 
changed. 

This  outiit  has  proved  to  do  very  quick  work,  as  a  set 
of  108  coils  for  a  100-hp.  motor  was  recently  pulled  in 
21  hours.  The  approximate  cost  of  making  the  puller 
in  January,  1921,  was  $45.  L.  E.  Wood. 

Airedale  Electrical  &  Manufacturing  Company, 

Bradford,  Scotland. 


Preventing  Motor  Burnouts  Caused  by 
Low-Voltage  Trip  Sticking 

STICKING  of  the  no-voltage  trip  coil  of  a  compen- 
sator has  often  caused  the  motor  connected  to  the 
compensator  to  be  burned  out.  When  the  motor  circuit 
goes  dead  on  account  of  line  trouble  or  is  opened  by  a 
switch  this  relay  should  trip  the  compensator.  If  it 
does  not,  full  voltage  will  be  put  on  the  motor  when 
the  line  is  made  live  again,  which  vdll  damage  the 
motor  and  may  strip  gears  or  shaft  keys. 

This  tripping  is  dependent  on  the  dropping  of  the 
solenoid  core,  which  operates  the  latch  and  thus  trips 
the  compensator.  The  core  is  apt  to  stick  and  prevent 
the  release  of  the  compensator.  This  sticking  of  the 
■core  may  be  due  to  residual  magnetism  in  the  cast-iron 
case  which  incloses  the  solenoid  and  serves  as  a  stop 
for  the  core  on  its  up  stroke,  or  it  may  be  due  to  a 
mechanical  cause  such  as  corrosion  of  the  various  parts, 
projecting  points  on  the  laminations,  etc. 

A  correction  for  the  effect  of  residual  magnetism 
can  sometimes  be  found  by  changing  the  case  which 
surrounds  the  solenoid  or  by  changing  the  core  and 
getting  one  which  has  a  short-circuiting  copper  loop 
inserted  in  the  top  of  the  core.  Some  of  the  newer-type 
compensators  do  not  have  this  copper  loop  in  the 
solenoid  core.  The  mechanical  sources  of  trouble  can 
often  be  corrected  by  removing  the  core  and  filing  it 
carefully  and  thoroughly  cleaning  off  the  top  of  the 
case  against  which  the  core  strikes.  There  is  some- 
times a  slight  stickiness  at  this  point  of  contact,  which 
also  is  a  partial  cause  for  the  non-release  of  the  core. 
The  tripping  latches  should  be  cleaned  thoroughly, 
removing  all  traces  of  rust,  dirt,  etc.  The  tripping 
mechanism  should  be  very  positive  in  action  and  should 
trip  the  compensator  instantly  on  the  release  of  the  coi-e. 

A  snap  switch  in  the  circuit  which  goes  to  the  solenoid 
will  allow  the  motor  to  be  stopped  by  breaking  the  circuit 
and  may  be  used  to  test  the  operating  condition  of  the 
releasing  mechanism.  If  the  motor  is  stopped  by  trip- 
ping the  latch  with  the  finger,  the  test  is  not  so  accurate 
as  when  the  solenoid  core  falls  by  the  simple  expedient 
of  breaking  the  circuit.    Operators  should  be  instructed 


always  to  stop  the  motor  by  this  method,  and  even  if  the 
motor  is  continuously  operated  twenty-four  hours  a  day, 
the  test  should  be  made  and  the  motor  again  started. 
This  will  assure  that  the  tripping  mechanism  will  work 
at  a  time  of  emergency. 

It  is  well  to  test  the  overload  relay  coils  occasionally 
to  see  what  current  will  cause  the  compensator  to  open 
the  motor  circuit.  This  may  be  accomplished  by  send- 
ing current  from  a  110-volt  line  through  the  coils  in 
series  with  a  lamp  bank.  The  current  should  be  in- 
creased gradually  until  the  plungers  rise.  An  ammeter 
in  the  circuit  will  measure  the  current.  If  current 
transformers  are  used,  the  current  must  be  sent  through 
the  relay  coils  and  not  through  the  line  feeding  the 
motor.  In  this  case  the  ratio  of  motor  current  to  relay 
current  must  be  obtained  from  the  nameplate  of  the 
current  transformer.  Robert  Hamilton. 

Brooklyn,  N.  Y. 


Support  for  Providing  Adjustable 
Local  Lighting 

AN  EASILY  assembled  lamp  and  reflector,  which  is 
L  useful  for  lighting  some  particular  spot  where  work 
is  being  done,  has  been  made  out  of  a  vertical  telescop- 
ing pipe  supporting  a  horizontal  pipe  which  carries  a 
lamp  and  reflector,  as  shown  in  the  accompanying  illus- 
tration. The  lamp  can  be  placed  at  any  working  height 
and  at  any  horizontal  location  within  the  radius  of  the 
top  arm.  The  fixture  does  not  interfere  with  the  oper- 
ator in  any  way.  An  important  feature  is  that  the 
conduit  is  placed  beneath  the  floor  so  that  the  working 
.space  overhead  is  clear  of  wiring. 

The  vertical  member  is  made  of  a  pipe  firmly  fastened 
in  the  floor.  Into  this  a  slightly  smaller  pipe  is  in- 
serted. The  sec- 
ond pipe  is  held 
in  position  by 
means  of  two 
nuts  in  the  first 
pipe,  the  wing 
nuts  being  90 
deg.  apart.  At 
the  top  of  the 
sliding  pipe  is  a 
"T"  holding  a 
cross-pipe  which 
slides  in  the  "T" 
and  which  is  also 
held  in  position 
by  means  of  a 
wing  nut.  At  the 
outer  end  of  the 
horizontal  piece 
is  a  condulet 
through  which 
the  lamp  cord  is 
run.  At  the  low- 
er end  the  lamp 

cord  passes  into  a  small  conduit  rising  out  of  the  floor. 
This  arrangement  gives  two  adjustments,  vertical  and 
lateral,  in  addition  to  a  swing.  Several  modifications  of 
the  idea  have  been  developed,  some  using  a  4-ft.  ( 1.2-m.) 
length  of  flexible-steel  armored  tube,  instead  of  the 
horizontal  pipe  support.  Samuel  G.  Hibben, 

Consulting  Illuminating  Engineer. 
Westinghouse  Lamp  Company, 
Bloomfield,  N.  J. 


THE    LAMP    MAY   BE    MOVED    CLOSE 
TO  THE  WORK 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
•of  Electric  Light,  Power  and  Heat 


Manufacturers  Co-operate  to  Build  Good 
Will  for  Electric  Utilities 

A  COMMON  interest  has  brought  the  electrical  in- 
dustry together  in  the  past  few  months  as  never 
before.  Public  confidence  must  reside  in  the  electric 
light  and  power  utilities  if  they  are  to  go  forward 
healthily.  In  other  words,  the  utilities  must  have 
friends.  It  is  not  a  new  idea,  but  it  is  refreshing  to 
find  the  lest  of  the  electrical  industry  spending  its 
money,  and  lots  of  it,  to  promote  utility  good  will. 

Although  b  u  s  i  - 
ness  is  dull  and 
manufacturers  are 
finding  it  necessary 
to  curtail  almost 
everywhere,  still 
they  have  sufficient 
breadth  of  vision  to 
appropriate  adver- 
tising space  valued 
in  excess  of  a  quar- 
ter of  a  million 
dollars  to  make 
friends  for  the  elec- 
tric light  and  power 
companies.  Nation- 
al magazines,  the 
technical  press, 
newspapers,  fold- 
ers— all  are  being 
used  in  some  way  to 
tell  effectively  the 
good-will  story. 
This  campaign  is 
being  directed  by 
the  National  Elec- 
tric Light  Associa- 
tion as  the  major  part  of  its  national  good-will  program. 
A  committee  of  manufacturers  headed  by  P.  L.  Thomson 
of  the  Western  Electric  Company  has  undertaken  to  sell 
the  co-operative  advertising  idea  to  the  electrical  manu- 
facturers. So  far  this  committee  has  met  with  a  very 
gratifying  response.  It  had  an  ambitious  program  to 
secure  from  the  manufacturers  pledges  for  one-twelfth 
of  their  1921  contracted  advertising  space.  The  com- 
mittee has  been  working  only  a  short  while,  and  already 
it  has  had  promises  of  space  from  a  very  large  number 
of  companies. 

As  a  background  for  the  advertising  by  the  manu- 
facturers the  N.  E.  L.  A.  is  running  through  the  year 
in  the  Saturday  Evening  Post  a  series  of  thirteen  half 
pages  in  which  the  public  is  taken  into  the  confidence 
of  the  electric  utility  and  made  to  understand  sympa- 
thetically the  unconscious  reliance  that  the  individual 
places  on  the  utility.  Three  pieces  of  this  copy  are 
shown  on  this  page,  the  first  of  which,  that  on  the 
ftxtreme  left,  appeared  Feb.  19. 


THE  FIRST  THREE  HALP'-PAGE  ADVERTISEMENTS  OF  THE  N.   E.   L.  A. 


Large  poster  reproductions  of  the  N.  E.  L.  A.  adver- 
tising are  being  made  up  on  heavy  paper,  15  x  22  in.,  for 
use  by  electric  light  and  power  companies  in  their  win- 
dows. The  association  is  also  making  up  its  advertise- 
ments in  two-column  newspaper  matrices  for  local  repro- 
duction. 

Co-operation,  also,  has  been  pledged  and  is  being 
manifest  from  the  publishers  both  of  general  magazines 
and  of  the  technical  press  who  appreciate  the  funda- 
mental relation  of  the  electric  utilities  to  the  every-day 
life  of  the  public.    In  addition  to  publication  advertising, 

some  of  the  manu- 
facturers are  going 
one  step  further 
and  are  educating 
their  employees 
through  house  or- 
gans so  that  they 
may  be  boosters 
for  electric  service. 
Still  another  form 
of  co-operation  in 
this  movement  is 
the  insertion  of 
good-will  messages 
in  the  packages 
containing  goods  so 
put  up.  This  plan 
is  being  worked  out 
by  the  Edison  Elec- 
tric Appliance  Com- 
pany. Many  of  the 
utilities  are  using 
the  national  adver- 
tising locally,  either 
as  it  is  or  by  adapt- 
ing it  to  their  own 
uses,  in  newspapers 
and  on  posters.  The  cumulative  effect  of  such  advertis- 
ing must  naturally  be  extremely  fruitful  of  results. 
George  F.  Oxley,  under  whose  direction  this  campaign  is 
being  conducted  from  N.  E.  L.  A.  headquarters,  says 
that  the  local  co-operation  with  the  national  campaign  is 
very  gratifying.  He  has  estimated  that  the  total  value 
of  fall  advertising  space,  both  local  and  national,  used  in 
this  effort  will  approximate  a  million  dollars. 

The  following  companies  have  agreed  to  tell  the  storj' 
of  good-will  in  national  magazines:  General  Electric 
Company,  Saturday  Evening  Post;  Westinghouse  Elec- 
tric &  Manufacturing  Company,  Saturday  Evening  Post 
and  Literary  Digest ;  Western  Electric  Company,  Liter- 
ary Digest  and  Collier's;  Wagner  Electric  Manufactur- 
ing Company,  Literary  Digest ;  Mazda  Research  Labora- 
tories, American  Magazine ;  McGraw-Hill  Company,  Col- 
lier's ;  the  American  Electrical  Heater  Company,  Edison 
Electric  Appliance  Company,  Habirshaw  Electric  Cable 
Company  and  Duplexalite  Company  have  not  yet  desig- 
nated the  magazines  which  they  will  use. 


550 


March  5,  1921 


ELECTRICAL     WORLD 


551 


Your  Electric  Light  and  Power  Company 
Produces  and  Distiibute*  Community  Current 


lor  Service 

and  Its  on  tJbe  Job  Twenty-four  Houre  Every  Day 

bstinghouse 

COMPLETE    EQUIPMENT      ^7      TOR      CENTRAL       STATIONS 


manufacturers'  national  magazine  advertising 

A  Westinghouse   two-page  sprpsid  and  a  General   Electric  page,   butli   in   the  Sutitiddu  Evoirng  Post, 
and  one  of  tlie  Western   Electric  good-will  series. 


Two  companies,  Robbins  &  Myers  and  the  McGraw- 
Hill  Company,  have  decided  to  do  newspaper  advertis- 
ing, the  former  in  twenty-three  and  the  latter  in  twenty 
principal  cities. 

The  list  of  those  who  have  pledged  space  in  the  tech- 
nical journals  is,  of  course,  much  larger  and  includes 
the  following:  Trumbull  Electric  Manufacturing  Com- 
pany, Plainville,  Conn.;  Hygrade  Lamp  Company, 
Salem,  Mass.;  Condit  Electrical  Manufacturing  Com- 
pany, South  Boston,  Mass.;  Kuhlman  Electric  Company, 
Bay  City,  Mich.;  Electrical  World;  Burke  Electric 
Company,  Erie,  Pa. ;  Electric  Storage  Battery  Company, 
Philadelphia;  Majestic  Electric  Development  Company, 
Philadelphia;  Locomotive  Electric  Washing  Machine 
Company,  Belleville,  111.;  Electrical  Review;  Federal 
Electric  Company,  Chicago ;  Sangamo  Electric  Company, 
Springfield,  111.;  Moloney  Electric  Company,  St.  Louis; 
Roller-Smith  Company,  New  York  City,  Electric  Jour- 
nal; Power  Specialty  Company,  New  York  City;  West- 


inghouse  Lamp  Company,  New  York  City;  Packard 
Electric  Company,  Chicago;  Sangamo  Electric  Company, 
house  Company,  Ltd.,  Hamilton,  Ont.,  Canada;  Central 
Station;  Hamilton-Beach  Manufacturing  Company,  Ra- 
cine, Wis.;  Syracuse  Washing  Machine  Corporation, 
Syracuse,  N.  Y. ;  Britton  &  Doyle,  Cleveland;  Jeffery- 
Dewitt  Insulator  Company,  Huntington,  W.  Va. ;  P.  A. 
Geier  Company,  Cleveland;  Anaconda  Copper  Mining 
Company,  Chicago;  Domestic  Electric  Company,  Cleve- 
land. 

Reproductions  of  advertisements  that  have  appeared 
in  the  national  magazines,  newspapers  and  technical 
press,  as  shown  in  these  pages,  are  typical  of  the  spirit 
of  broad-minded  enthusiasm  with  which  the  electrical 
manufacturers  are  helping  the  electric  light  and  power 
companies  to  build  good  will. 

The  co-operative  campaign  of  the  manufacturers  ties 
in  with  the  booklet  good-will  advertising  prepared  by  the 
N.  E.  L.  A.  for  distribution  locally  by  the  electric  .light 
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ANACONDA  COff  ER  MIKIHC  COMPAJdf 


*]EW  industries  arc  now  offtrtnE  their  product  at  a  ct»st 
/to  you  70%  less  than  the  cost  twenty  yeais  ago  The 
/  Electric  Light  .ind  Power  Companies  are  doing  this 
How  have  ihey  hern  able  lo  acctimplish  n'  Largely 
through  the  splendid  cuupcranon  of  the  million  and  a  hall 
security  owners,  whn  h.ive  appieciated  the  interdependence 
existing  between  those  cumpanies  and  themselves 
Yet  the  halut  of  receiving  instantancoos  service  on  pushing 
a  button  or  turning  a  switch  often  leads  to  complacency 
regarding  the  source  and  niainienancc  of  such  service. 
Elecinc  Light  and  Power  Companies  can  only  serve  you 
better  when  you  give  (hem  better  cooperation  and  cneoui 
jgement  to  serve  you.  It  is  to  the  advantage  nf  all  of  us 
that  they  thrive  .and  prospir  When  they  need  hnancial 
support,  buy  their  securities,  when  they  need  additional 
busmen.,  pationue  them  and  boost  them  to  your  friends 
Electnc  Light  and  Power  Companies  ate  the  optit  nerve 
centersof  ail  municipal  life  Their  healrhy  mainrenance  is 
a  maitei  not  only  of  civic  pride,  but  also  ol  sound  busittes* 
principle 


WESTINGHOLlSn  LAMP  COMPANY 


S.'.,  0/|>.«a-yil  j.r',.,-..,  Th-oi-il.'-i  •<■<  f«.-.-T 
F0«  l»wOA-CANADlAMWEanNUt<uUit.L«.UAIIR0.H«MlLT0N.0NrAM0 


TYPICAL  TECHNICAL  .PUBLICATION   ADVERTISEMENTS 
Anaconda  Wire,  Electric  Stoi-age  Batter.v,  Molon»:-.v  Electric  and  Westinghou.^e  Lamp  early  joined  the  movement. 
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and  power  compa- 
nies. At  the  last 
count  orders  for 
around  seven  mil- 
lions of  booklets  had 
been  placed.  It  is 
planned  that  users  of 
electric  service  will 
receive  good-will  lit- 
erature at  frequent 
intervals.  These 
activities,  together 
with  the  work  of  the 
state  committee  on 
public  utility  infor- 
mation, promise  a 
better  understanding 
on  the  part  of  the 
public  of  the  electric 
light  and  power  util- 
ity and  its  problems. 
While  it  is  true 
that  the  utilities, 
manufacturers,  tech- 
nical press  and  all 
in  the  industry  will 
benefit  proportion- 
ately to  success  of  the 

campaign,  still  those  who  are  conducting  it  are  careful 
to  impress  on  everybody  that  in  the  last  analysis  it  is 
the  public  that  will  have  the  most  lasting  benefit  through 
the  greater  and  better  service  that  will  come  by  reason 
of  the  greater  ease  in  financing  made  possible  by  a  better 
understanding  of  the  fundamental  strength  of  electric 
light  and  power  companies. 


their  service  deteriorate,  and  might  eventually  even  be 
forced  temporarily  to  suspend  operation.  Such  a  result 
would  greatly  inconvenience  all  users  of  their  service. 

"You  and  I  know  how  our  costs  have  gone  up  during 
the  past  two  or  three  years.  We  are  not  selling  our 
goods  for  the  same  prices  which  prevailed  before  the 
war.  We  couldn't  do  it  and  continue  to  operate.  Then 
why  should  we  expect  the  light  and  power  company  to 
do  the  impossible? 

"As  manufacturers  of  high-grade  watches  distributed 
through  more  than  12,000  jewelers  in  the  United  States, 
we  feel  a  responsibility  to  this  big  army  of  dealers  in 
keeping  our  plant  moving  at  a  pace  that  will  keep  up 
with  the  demand  for  South  Bend  watches.  From  both 
their  standpoint  and  ours,  it  seems  to  us  that  it  would 
be  a  penny-wise  and  pound-foolish  policy  to  try  to  save 
a  few  cents  on  our  power  cost  and  run  the  chance  of 
ultimately  getting  poorer  service  or  none  at  all.  We  are 
not  in  any  way  financially  interested  in  the  Indiana  & 
Michigan  Electric  Company,  but  do  believe  in  treating 
it,  as  well  as  all  of  our  other  business  associates,  fairly. 

"Think  it  over  and  see  if  the  same  thing  does  not 
apply  to  your  own  business  in  much  the  same  way." 


One  of  the  newspaper  aclverti.sements 

Robbins     &     -Myers     wiU     run     in     the 

papers  of  twenty-three  cities 


Educational  Campaign  for  Better  Lighting 

TO  IMPROVE  the  general  standard  of  lighting  the 
British  Columbia  Electric  Railway  Company  of 
Vancouver,  B.  C,  recently  conducted  an  educational 
advertising  campaign.  A  series  of  eleven  advertise- 
ments, beginning  with  the  elementary  ideas  on  lighting, 
has  just  been  completed  in  the  newspapers.  Two  of  the 
advertisements,  the  third  and  .seventh  to  appear,  are 
shown  here.  The  series  was  entitled  "Modern  Lighting 
Developments"    and    included    the    following    subjects: 


Public  Sentiment  Squelches  Opposition  to 
Rate  Increase 

FURTHER  encouraging  evidence  of  a  better  under- 
standing by  the  public  of  the  problems  of  the  public 
utilitiy  companies  came  to  light  recently  in  South  Bend, 
Ind.  .  Application  to  the  Public  Utility  Commission  by 
the  Indiana  &  Michigan  Electric  Company  for  an  in- 
crease in  rates  brought  forth  a  considerable  show  of  in- 
dignation from  certain  of  the  company's  customers. 
Those  opposed  to  granting  the  increase  composed  a 
minority  of  the  customers,  and,  not  being  very  sure  of 
their  ground,  they  attempted  to  bolster  up  their  case  by 
adding  to  the  number  of  protestants  against  the  pro- 
posed rate.  Personal  solicitation  was  resorted  to  but 
gained  practically  no  response.  The  following  letter 
from  F.  H.  Wellington,  general  manager  of  the  South 
Bend  Watch  Company,  is  typical  of  the  usu^l  reception 
accorded  to  the  opponents  of  the  increase: 

"After  you  left  my  office  this  morning  it  occurred  to 
me  that  possibly  I  did  not  make  myself  entirely  clear 
as  to  why  I  am  not  opposed  to  a  just  and  reasonable 
increase  in  the  rates  of  the  local  electric  light  and 
power  company.  We  are  big  users  of  electricity  for 
power  as  well  as  light  in  our  factory,  and  naturally  we 
are  not  anxious  to  increase  the  cost  of  anything  which 
we  buy  or  use  unless  we  benefit  from  the  increase.  Now, 
here  is  just  how  I  think  we  shall  benefit: 

"Public  utilities  are  not  essentially  different  from 
your  plant  or  ours.  Unless  they  can  get  a  price  for 
their  product  that  will  bring  them  a  fair  return  on 
their  investment  they  must  naturally  let  their  plant  and 
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TWO   ADVERTISEMENTS   USED  IN    CAMPAIGN    FOR 
BETTER   LIGHTING 

(1)  "New  Ideas  on  Lighting";  (2)  "How  Many  Foot- 
candles?";  (3)  "Beware  of  Glare";  (4)  "Churches  and 
Public  Halls";  (5)  "Store  Lighting";  (6)  "Show-Win- 
dow  Lighting";  (7)  "Industrial  Lighting";  (8)  "Some 
Principles  of  Industrial  Lighting";  (9)  "Lighting  the 
Home — the  Living  Room";  (10)  "The  Dining  Room  and 
Bedroom";  (11)  "Street  Lighting."  Local  electrical 
contractors  were  circularized  and  urged  to  clip  out  the 
advertisements  and  follow  them  up  individually. 


Digest  of  Electrical  Literature 


Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Motors,  Generators  and  Transformers 

Dimensioning  of  Auto-Transformers  and  Booster 
Transformers. — F.  HORSCHITZ. — Simple  formulas  are 
derived  to  give  the  best  design  of  autoti-ansformers, 
neglecting  core  loss  and  leakage  flux.  Electrically  a 
booster  transformer  is  identical  with  an  auto-trans- 
former, so  that  the  same  formulas  may  be  used  for 
both. — Elektrotechnik  und  Maschinenbau,  Jan.  2,  1921. 

Commutator  Brushes  for  Synchronous  Converters — 
R.  H.  Newton. — The  electrical  properties  which  must  be 
taken  into  consideration  in  selecting  brushes  are  that 
the  brush  must  have  sufficient  resistance  to  limit  short- 
circuit  currents  during  commutation  and  must  also 
have  sufficient  current-carrying  capacity  to  prevent 
overheating.  From  the  mechanical  standpoint,  the  pe- 
ripheral speed  of  the  commutator  angle  of  the  brush- 
holder  and  whether  commutator  mica  is  undercut  are 
the  important  factors.  Generally  speaking,  the  hard  or 
carbon  brushes  have  abrasive  or  scouring  action  on 
commutators,  while  the  softer  graphite  grades  lubri- 
cate and  give  the  commutator  a  good  polish.  Proper 
methods  of  staggering  brushes  to  prevent  cutting  of 
the  commutator  are  illustrated. — Electric  Journal,  Feb- 
ruary, 1921. 

Lamps  and  Lighting 

Recent  Applications  of  Color  in  Lighting. — AUGUSTUS 

D.  Curtis  and  J.  L.  Stair. — The  authors  emphasize  the 
importance  of  color  from  an  artistic  standpoint  in  home 
lighting,  and  some  interesting  applications  are  given 
to  theater  and  stage  lighting  effects. — Transactions  I. 

E.  S.,  Dec.  30,  1920. 

Generation,  Transmission  and  Distribution 

Short-Circuit  Currents  in  Large  Installations. — A. 
Dalla  Verde. — The  phenomena  arising  in  single-phase 
and  polyphase  circuits  when  a  short  circuit  takes  place 
are  analyzed  and  reviewed  in  this  article,  and  simple 
formulas  allowing  the  rapid  determination  of  the  inten- 
sities of  the  short-circuit  currents  are  derived.  Nu- 
merical examples  are  given. — Science  Abstracts,  Sec- 
tion B,  Dec.  30,  1920.  (Abstracted  from  Elettrotecnica, 
Aug.  15,  1920.) 

Electrically  Heated  Boilers. — Electrically  heated  boil- 
ers for  use  on  high-tension  supply  systems  up  to  3,000 
volts,  as  built  by  a  British  manufacturer,  are  described 
in  this  article.  Electrodes  are  immersed  in  the  water 
and  the  currents  pass  directly  through  the  water  for 
heating  purposes.  It  is  said  that  experiments  are  under 
way  for  use  of  these  boilers  directly  on  voltages  up  to 
15,000.  Their  use  is  especially  advocated  for  making 
use  of  hydro-electric  energy  over  Saturday  and  Sunday, 
when  there  is  usually  an  excess  of  water  power  avail- 
able.— London  Electrical  Times,  Dec.  23,  1920. 

Forvxird  Steps  in  California  Hydro-Electric  Designs. 
— In  California  alone  there  are  thirteen  hydro-electric 
developments  now  under  way,  of  which  all  but  two  are 


to  be  in  service  by  .January,  1922,  developing  a  total  of 
522,600  hp.  Several  important  installations  are  being 
:r  are  soon  to  be  made,  including  the  40,000-hp.  single- 
runner  units  for  the  Fall  River  plant,  the  reaction 
turbines  to  operate  under  a  head  of  806  ft.  (245  m.) 
at  Kern  River  plant  No.  3,  and  the  220,000-volt  trans- 
mission system  from  the  Pit  River  plant  to  San  Fran- 
cisco. A  table  gives  the  principal  characteristics  of  these 
thirteen  developments. — Engineering  Nexos-Record,  Dec. 
30,  1920. 

Traction 

Progress  of  the  One-Man  Safety  Car. — Harry  L. 
Brown. — A  general  treatise  reviewing  the  advent  of 
the  light-weight  one-man  safety  car,  giving  the  economic 
aspects  of  design  and  utilization  and  the  economies 
which  have  been  obtained. — Electric  Railway  Journal, 
Jan.  22,  1921. 

Electric  Traction  on  the  Berlin  Raihrays. — Wech- 
MANN. — After  preliminary  work  extending  over  a 
period  of  several  years  the  Berlin  Railway  Commission 
has  now  started  actual  work  on  the  electrification  of  the 
suburban  lines  between  Berlin  and  Bernau  and  Berlin 
and  Hermsdorf.  Single-phase  alternating-current 
transmission  at  15,000  volts  and  IGn  cycles  has  been 
chosen.  The  power  will  be  supplied  for  the  present  as 
three-phase  current,  converted  into  single-phase  from 
one  power  station.  The  trolley  wire  will  be  catenary, 
suspended  on  towers  100  m.  apart.  The  trains  will 
consist  of  twelve  passenger  coaches  and  one  power  truck 
at  each  end.  The  motorman  will  be  stationed  at  the 
front  of  the  first  coach,  being  able  to  look  forward  over 
the  low  power  truck  ahead  of  him.  The  advantages 
claimed  for  this  system  as  compared  with  locomotives  or 
motor  cars  are  its  lower  weight,  the  high-placed  and 
well-sprung  motors,  the  higher  efficiency  of  larger  mo- 
tors and  cheapness.  The  disadvantages  of  slow  accelera- 
tion (oidy  0.28  m.  per  second  per  second)  with  such 
power  trucks  is  overlooked,  as  they  are  sufficiently  fast 
for  suburban  traffic.  Latei",  for  the  urban  lines  of  Ber- 
lin, the  two  power  trucks  may  be  replaced  by  locomo- 
tives. Before  the  war  the  program  ( suburban  lines 
only")  could  have  been  finished  in  one  and  one-half  years, 
but  it  is  uncertain  how  much  longer  it  will  take  now. — 
Elektrotechnische  Zeitschrift. 

Installations,  Systems  and  Appliances 

Radiology  Applied  to  the  Testing  of  Materials. — 
A.  P.  M.  Fleming  and  J.  R.  Clarke.— ^In  the  first  part 
of  this  article  a  description  of  apparatus  and  a  theory 
for  the  production  of  X-ray  suitable  for  the  examina- 
tion of  metals  for  ascertaining  structural  soundness  are 
given.  The  second  part  contains  general  specifications 
for  an  X-i-ay  installation,  assuming  that  an  induction 
coil  is  to  be  used.  Future  possibilities  and  usefulness 
in  the  examination  of  materials  are  said  to  be  dependent 
on  improvements  of  (a)  the  methods  of  production  of 
X-ray,    (b)   the  manner  in  which  the  effect  of  X-rays 
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DEPENDENCE  OF  PPARK  VOLTAGE 
ON   AIR  PKE.SURE 


can  be  apprsciated  by  our  .senses,  and  <c)  technique. — 
London  Engineering,  Dec.  24,  1920. 
.  Relay  for  Strong  Cwrrents. — This  relay  utilizes  mer- 
cury vapor  and  resembles  a  three-electrode  valve.  The 
figure  shows  the  diagram  of  the  appsiratus  and  its  con- 
nections: 1  is  an  iron  anode,  4  a  mercury  cathode,  2  an 
auxiliary  iron  cathode  and' 3  the  control  electrode.  These 
electrodes  are  contained  in  a  metal  case,  which  is  then 
exhausted.  The  al- 
ternator   is    con-  > \r^~ 

nected  to  the  anode  ^"^^ 

1  and  to  the  cathode 
4  through  the  load 
W.  During  one 
half  period  the  cur- 
rent passes  through 
land  4;  during  the 
successive  half  pe- 
riod the  current  is 
interrupted,  but  the 
current  from  the 
battery  maintains 
the  apparatus  i  n 
activity.  A  single 
apparatus    will 

therefore  furnish  a  pulsating  current,  and  two  s,jch 
devices,  suitably  connected,  will  furnish  ordinary  alter- 
nating current;  but  if  the  switch  S  is  closed  the  current 
is  immediately  broken.  This  apparatus  allows"  currents 
as  large  as  several  hundreds  of  amperes  to  be  broken. 
The  same  apparatus  suitably  used  can  transform  into 
OBcillatory  current  the  direct  current  furnished  by  the 
battery.  Utilizing  a  battery  giving  100  volts,  this 
apparatus  was  capable  of  furnishing  an  oscillatory  cur- 
rent of  40  amp. — Science  Abstracts,  July  31,  1920. 
(Abstracted  from  Elettrotecnica,  May  15,  1920.) 

Electrophysics  and  Magnetism 

Method  for  Determining  the  Fundamental  and  the 
Harmonics  of  an  Alternating  Ci'irent. — L.  Lombardi. — 
This  method,  which  is  a  development  of  the  Joubert 
contact  method,  allows  of  the  obtaining  of  either  the 
resultant  curve  or,  separately,  the  harmonics  of  an 
alternating-current  curve.  It  is  founded  upon  the  fact 
that  if  the  number  of  contacts  is  two  or  more  per  period 
the  fundamental  frequency  gives  zero  deflection  in  the 
galvanometer.  By  employing  an  interrupter  giving  a 
number  of  contacts  per  turn  equal  to  the  number  of 
periods  of  a  given  harmonic,  only  the  current  generated 
by  this  harmonic  flows  through  the  galvanometer.  The 
apparatus  utilizing  this  method  consists,  in  the  case  of 
multipolar  alternators,  of  a  disk  which  can  be  put  into 
motion  by  holding  a  point  against  the  end  of  the  shaft 
of  the  alternator,  as  an  ordinary  revolution  counter, 
the  disk  being  provided  with  3,  5,  7,  etc.,  contacts  for 
alternators  with  1,2,  4,  8,  etc.,  pairs  of  poles.  Separate 
metallic  stars  with  3,  5,  7,  etc.,  points  allow  of  using 
3,  5,  7,  etc.,  contacts  per  turn.  A  metallic  brush,  which 
can  be  fixed  in  different  angular  positions,  allows  of 
different  points  of  the  resultant  curve  or  of  the  different 
harmonics  being  obtained. — Science  Abstracts,  Section 
R.  Nov.  30,  1920.  (Abstracted  from  Accad.  Sci.  Torino, 
Atti  55,  No.  15,  1920.) 

Positive  and  Negative  Photo-Electrical  Properties  of 
Mihibdenite  and.  Several  Other  Substances. — W.  W. 
CoBLENTZ. — The  paper  gives  a  description  of  new  obser- 
vations of  positive  and  negative  spectro-photo-electrical 


reactions  in  molybdenite,  silver  sulphide,  etc.,  as  de- 
pendent upon  temperature  as  well  as  magnitude  ajid 
direction  of  the  current  through  the  crystal.  It  is  shoWn 
that  for  radiation  of  wave  lengths  less  than  0.7|j.  tTie 
photo-electrical  reaction  in  a  certain  sample  of  molyb- 
denite is  positive  or  negative  depending  upon  the  mag- 
nitude and  direction  of  the  current  through  the  crystal. 
In  three  appendices  data  are  given,  (1)  on  a  frequency 
relation  in  the  sensitivity  bands  of  molybdenite,  (2) 
on  a  survey  of  the  general  spectro-photo-electrical  propv- 
erties  of  substances,  and  (3)  on  thermal  radiophonic 
signaling  apparatus. — Scientific  Paper  No.  398,  U.  S. 
Bureau  of  Standards,  Oct.  11,  1920. 

Electrochemistry  and  Batteries 

The  Chemical  Industry  of  Stvitzerland.  —  Dr.  A. 
Landoll. — Information  concerning  the  manufacture  of 
chemical-pharmaceutical  industry  products,  tar  dyes 
I'.nd  synthetic  perfumery  in  Switzerland.  It  is  shown 
how  the  development  of  the  electrochemical  and  electro- 
metallurgical  industries  in  Switzerland  has  been  greatly 
extended  during  the  last  two  decades  by  extensive  de- 
velopments of  water  power  in  that  country. — Chemical 
and  Metallurgical  Engineering,  JaTi.  5,  1921. 

Units,  Measurements  and  Instruments 

Measurement  of  Magnetic  Blnio-Out  Forces  in  Circuit 
Breakers. — A.  C.  Bartlett. — It  is  shown  that  in  the 
operation  of  ordinary  circuit  breakers  the  magnetic 
blow-out  effect  exists  to  a  considerable  degree.  Com- 
parative values  of  the  magnetic  blow-cut  in  certain 
variously  shaped  circuits  were  required,  and  a  scheme 
was  devised  for  making  these  measurements.  The 
method,  together  with  some  data  derived,  is  set  forth  by 
the  author. — London  Electrician,  Jan.  7,  1921. 

A  Loop  Test  for  High^Resistance  Faults. — H.  V. 
HiGGlTT. — This  test  is  described  as  a  modification  of 
the  loop  test  devised  by  Professor  Jamieson,  which  gives 
an  accuracy  of  the  same  order  as  a  Varley  loop,  the 
accuracy  for  high-resistance  faults  being  more  or  less 
proportional  to  the  resistance  of  the  fault.  By  the 
method  described  here  the  accuracy  is  independent  of 
the  fault's  resistance,  though  the  higher  the  latter  the 
longer  is  the  time  required  to  take  the  test.  The  test 
is  dependent  upon  the  accumulation  of  charge  in  the 
capacity  of  the  line. — London  Electrician,  Jan.  21,  1921. 

Telegraphy.  Telephony  and  Signals 

Wireless  Railroad  Signals. — A  new  scheme  of  railroad 
signaling  developed  in  Germany  is  described  in  which 
a  sending  apparatus  has  been  placed  on  the  locomotive 
with  the  loop  antenna  so  suspended  from  the  underside 
as  to  cause  electric  waves  to  be  radiated  toward  the 
permanent  way.  At  points  of  the  road  where  signals 
are  to  be  given  to  the  train  there  are  tuned  circuits 
made  up  of  loops,  the  characteristic  waves  of  which  are 
identical  with  the  wave  length  of  the  transmitter.  A 
visual  signal  within  locomotive  cabs  gives  well-defined 
indications  when  the  track  devices  are  passed. — Wire- 
less Age,  January,  1921. 

The  Capacitance  of  Flat-Top  Antennas. — W.  H. 
EccLES. — The  author  discusses  the  equation  proposed 
by  L.  W.  Austin  for  antenna  capacitance,  which,  he  says, 
is  applicable  with  considerable  accuracy  to  all  flat-top 
antennas  of  any  reasonable  shape.  He  proposes  a 
formula,  however,  which  he  holds  to  be  simpler  than 
the  Austin  formula  and  gives  results  accurate  within  1 
to  3  per  cent. — London  Electrician,  Jan.  14,  1921. 
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Supreme  Court  Upholds  Utah  Commission 
in  Special  Contract  Case 

THE  Utah  Supreme  Court  on  Feb.  25  rendered  a 
unanimous  decision  sustaining  the  Utah  Public  Util- 
ities Commission  in  the  special  contract  case.  This  was 
the  case  decided  by  the  Utah  commission  on  Oct.  22  last 
whereby  all  existing  special  power  contracts  of  Utah 
Power  &  Light  Company  customers  in  Utah  were  de- 
clared discriminatory  and  such  business  was  ordered 
placed  on  standard  schedules.  See  Electrical  World 
for  Oct,  23  and  Nov.  29.  Thirteen  customers  appealed  to 
the  Supreme  Court  of  the  state  on  the  ground  that  the 
commission  had  no  authority  to  change  any  of  the  terms 
of  contracts  entered  into  prior  to  the  creation  of  the 
commission.  This  is  one  of  the  mo.st  important  cases 
ever  handled  by  the  Utah  commission.  It  involves  addi- 
tional revenue  to  the  power  company  of  approximately 
.$1,000,000  annually. 

Reservations  Already  Coming  in  for 
N.  E.  L.  A.  Convention 

RESERVATIONS  for  the  forty-fourth  annual  conven- 
.  tion  of  the  National  Electric  Light  Association,  to 
be  held  in  Chicago  at  the  new  Drake  Hotel,  May  31  to 
June  3,  are  already  being  received  at  the  association's 
headquarters.  At  the  next  meeting  of  the  executive 
committee,  which  will  be  held  in  Chicago  on  March  15, 
it  is  expected  that  many  plans  for  the  convention  will 
take  definite  form  and  a  preliminary  list  of  speakers 
will  be  drawn  up. 

On  Monday  and  Tuesday  of  next  week  the  sub-com- 
mittee of  the  Commercial  Section  will  meet  at  the 
association  rooms  in  New  York  for  the  presentation  of 
their  reports,  and  on  Wednesday  the  executive  com- 
mittee of  that  section  will  meet  for  the  purpose  of 
mapping  out  its  part  of  the  program  for  the  convention. 

Engineering  Council  Urges  Harding  to 
Appoint  Engineers 

PRESIDENT  HARDING  has  been  requested  by  the 
American  Engineering  Council  of  the  Federated 
American  Engineering  Societies  to  appoint  an  engineer 
as  Assistant  Secretary  of  War  and  to  name  an  engineer 
for  the  vacancy  on  the  Interstate  Commerce  Commis- 
sion. Both  communications  were  authorized  by  vote 
of  the  executive  board  of  the  council,  of  which  Herbert 
Hoover  is  president. 

The  appeal  to  Mr.  Hai-ding  to  select  an  engineer  as 
Assistant  Secretary  of  War  states  that  this  position  is 
one  requiring  "very  special  qualifications,  a  large  part 
of  which  are  concerned  with  engineering."  The  ap- 
pointee, the  appeal  urges,  must  possess  technical  knowl- 
edge and  executive  ability  and  must  be  familiar  with 
cost  of  construction  and  operation  as  well  as  having 
experience  with  various  types  of  employees. 


In  requesting  Mr.  Harding  "to  give  eai'nest  thought 
to  the  selection  for  the  Interstate  Commerce  Commis- 
sion of  a  man  who  to  his  other  qualifications  adds 
the  training  and  experience  of  an  engineer  familiar 
with  transportation  problems,"  the  communication  says: 

"The  engineer's  training  fits  him  for  that  mode  of 
thinking  which  is  indispensable  to  impartiality  of  judg- 
ment. One  important  function  of  the  commission  is  the 
valuation  of  public  utilities,  and  another  is  the  deter- 
mination of  relationships  and  responsibilities  of  the 
management  of  such  utilities  to  the  public.  No  other 
body  of  men  has  given  such  extensive  and  scientific 
consideration  to  these  matters  as  have  members  of  the 
engineering  profession." 
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House  Votes  Down  Muscle  Shoals 
Ten-Million-Dollar  Appropriation 

BY  A  VOTE  of  193  to  182  the  Hou-e  of  Representa- 
tives has  refused  to  accept  the  Senate  amendment 
to  the  sundry  civil  appropriation  bill,  granting  $10,000.- 
000  fcr  completion  of  the  Wilson  Dam  at  Muscle  Shoals. 
This  is  the  second  time  that  the  House  has  refused  to 
appropriate  money  for  the  completion  of  this  project.. 

Fundamentals  Laid  Down  in  Detroit 
Electricians'  Wage  Controversy 

SOME  fundamentals  were  laid  do^VIl  in  the  decision 
just  made  public  of  the  Council  on  Industrial  Rela- 
tions for  the  Electrical  Construction  Industry  regard- 
ing the  Detroit  electricians'  wage  controversy.  The 
employing  electrical  contractors  had  cut  union  wages 
in  January  from  $1.25  to  $1  per  hour,  on  the  ground 
that  non-union  shops  were  paying  under  $1  per  hour 
and  therefore  were  making  competition  too  difficult  and 
because  the  cost  of  living  was  much  lower.  The  union 
men  refused  to  accept  the  cut  and  denied  the  two  state- 
ments above  given. 

The  matter  finally  came  before  the  council  for  settle- 
ment, and  the  council  took  the  stand  that  the  men 
v.ere  entitled  to  as  high  a  standard  of  living  as  they 
enjoyed  prior  to  war  conditions,  or  in  1914.  This 
standard  was  felt  to  be  commensurate  with  the  then 
current  wage,  or  $4.56  per  day.  In  addition,  the  council 
accepted  the  figures  of  the  National  Industrial  Confer- 
ence Board  that  79.6  per  cent  of  a  workman's  budget 
is  for  subsistence  and  20.4  per  cent  for  other  pur- 
poses. The  council  then  took  the  commodity  index  of 
the  Bureau  of  Labor  Statistics  for  the  twelve  months 
from  Dec.  1,  1919,  to  Dec.  1,  1920,  and  applied  the 
increase  over  the  1914  index  to  79.6  per  cent  of  $4.56, 
leaving  the  remainder  the  same.  On  this  basis  a  daily 
wage  of  $10  was  determined,  and  consequently  it  was 
held  that  the  old  wage  should  obtain  until  July  1,  1921. 

The  council  was  not  inclined  to  give  much  weight  to 
the  matter  of  union  and  non-union  labor  competition. 
It  did,  however,  state  quite  strongly  that  a  union  work- 


556 


ELECTRICAL     WORLD 


Vol.  77,  No.  10 


man  receiving  the  high  wage  owed  it  to  himself  as 
well  as  to  his  employer  to  work  more  efficiently  and  do 
more  work  than  he  has  been  accustomed  to  do  in  the 
same  time.  The  council  was  also  not  in  favor  of 
having  wage  changes  on  the  hour  basis.  It  felt  thart 
a  workman  was  interested  more  in  the  yearly  income 
and  that  this  was  not  considered  in  the  hour  scale. 
While  the  council  wa.s  forced  to  exclude  consideration 
of  employment  security,  still  it  felt  that  a  fair  wage 
"is  one  which,  upon  an  assumption  based  on  statistics 
as  to  the  duration  of  employment,  will  satisfy  as  nearly 
as  possible  all  the  workers'  needs.  The  adequacy  of 
the  wage  to  satisfy  all  of  the  workers'  needs  is  regu- 
lated by  the  cost  of  living." 

Probability  of  a  Three-Man  Coinniission 
for  New  Jersey 

SHOULD  the  lower  house  of  the  New  Jersey  Legis- 
lature pass  the  Walworth  bill  over  the  Governor's 
veto,  the  state  will  have  a  three-man  commission,  re- 
moval of  which  will  no  longer  be  a  right  of  the  Governor. 
The  State  Senate  has  already  passed  the  bill  over  the 
Governor's  veto,  and  the  measure  was  under  considera- 
tion by  the  House  as  this  was  written. 

The  Governor  objected  to  having  the  power  of  re- 
moval taken  from  the  hands  of  the  chief  executive  of 
the  state.  He  removed  the  old  board,  and  it  was  this 
action  which  led  to  the  present  bill.  The  board  in 
question  was  not  the  first  public  utility  commission  to 
be  used  as  a  political  football  by  a  New  Jersey  Governor. 

Increasing  Activity  Seen  in  Street  Lighting 

PLANS  for  street-lighting  systems  are  going  ahead 
in  a  number  of  cities,  and  as  soon  as  frost  is  out  of 
the  ground  there  should  be  considerable  activity  in  this 
field  of  construction.  Some  of  the  .systems  are  more 
comprehensive  than  others.  For  the  Hollywood  district 
of  Los  Angeles,  Cal.,  for  instance,  the  City  Council  is 
discussing  the  installation  of  a  system  estimated  to  cost 
between  $1,250,000  and  $1,500,000.  Work  has  already 
.started  on  the  extension  to  the  Fort  Worth  (Tex.) 
system. 

When  the  800  .300-watt  lamps  are  installed  in  the 
southern  section  of  the  city,  Light  Commissioner  Selwyn 
Smith  states,  the  street  lighting  of  Fort  Worth  will  have 
been  increased  75  per  cent. 

The  first  lamps  of  the  new  type  which  is  to  be  the 
standard  for  Rochester,  N.  Y.,  were  received  about  two 
weeks  ago  after  waiting,  it  is  stated,  eighteen  months. 

Bids  for  a  boulevard  lighting  system  for  Lima,  Ohio, 
have  been  authorized  for  advertisement.     It  has  been 


decided  to  proceed  with  plans  for  construction  as  speed- 
ily as  possible. 

Kansas  City  (Mo.)  officials  are  seriously  considering 
replacing  gas  lighting  for  streets  with  electricity.  The 
city  now  has  5,419  electric  street  lamps  and  5,600  gas 
lamps.  It  is  proposed  to  substitute  for  the  latter  2,600 
electric  lamps,  using  600-cp.  lamps  in  the  downtown  dis- 
trict and  400-cp.  lamps  in  the  outlying  districts. 

Terre  Haute,  Ind.,  New  Brunswick,  N.  J.,  and  a  num- 
ber of  other  cities  are  already  considering  smaller  addi- 
tions to  present  systems. 


Service  at  Cost  Proposed  for  New  Orleans 

AS  A  REMEDY  for  the  public  utility  situation  in 
/I.  New  Orleans  a  group  of  bankers  has  proposed  that 
a  service-at-cost  plan  be  worked  out  for  the  New  Orleans 
Railway  &  Light  Company.  It  is  admitted  by  both  the 
city  and  the  company  that  the  present  facilities  are 
inadequate.  J.  D.  O'Keefe,  receiver  for  the  company, 
has  stated  that  to  supply  adequate  service  $5,000,000 
should  be  expended  at  once  on  the  company's  electric 
light,  railway  and  gas  properties.  To  do  this,  he  con- 
tends something  must  be  done  to  restore  the  company's 
credit,  and  he  proposes  the  establishment  of  a  service- 
at-cost  plan  for  each  of  the  three  classes  of  service. 

National  Parks  Exempted  from  Water- 
Power  Act  Provisions 

THE  House  of  Representatives  on  Tuesday  passed  the 
Senate  bill  exempting  national  parks  from  the 
provisions  of  the  federal  water-power  act.  The  measure, 
which  then  went  to  the  President,  would  prevent  con- 
struction of  commercial  dam.s  and  power  houses  in 
national  parks. 

Utility  Financing  at  Longer  Maturities 
and  Lower  Yields 

THE  tendency  that  appeared  in  January  in  the  financ- 
ing of  electric  light  and  power  public  utilities  toward 
longer  term  securities  grew  stronger  in  February,  with 
a  noticeable  lowering  of  the  yields.  Eight  per  cent  is 
the  highest  yield  that  appears,  and  but  three  of  the 
ten  issues  carry  that.  The  total  for  the  month,  $20,- 
139,000,  which  is  only  about  half  that  for  January,  is 
nearly  twice  as  high  as  the  corresponding  total  for 
February,  1920.  The  two  most  important  issues  are 
$8,000,000  in  thirty-year  bonds  of  the  Pennsylvania 
Power  &  Light  Company,  sold  at  92,  to  yield  7.68,  and 
$6,000,000  in  twenty-year  bonds  of  the  Oklahoma  Gas  & 
Electric  Company,  sold  at  95.  to  yield  8  per  cent. 


Xame  of  Company 
Pennsylvania  Power  &  LiRht  C'o 

Manchester  Traction,  Ligtit  A-  I'ciwerCo. 
Idaho  Power  Co 

Amount 

of  Is,-411C 

$8,000,000 

914,000 
1.000,000 

725.000 
6,000,000 

650.000 
1,200,000 

400.000 

1,000.000 
250.000 

$20.l3rOO« 

I  l-ycur 
20-ycar 

Perioa 
}9-ycar 

31  '.-year 
26-ycar 
(due  .Ian,    1, 
20-year 
1 5-year 
9-ycur 

(due  .'^ept.   I 
5-year 

1929) 
.  1932) 

Class  of  Security 
Fir.st  and  rcfuiidinpc 
mortgage    bonds 
Series    A 

First  mortgage  sink- 
ing fund  bonds     .  . 
First   lien   and   general 

mortgage  gold  lionds 
First     mortgage     gold 

bonds 

Fir.st     and     refunding 

mortgage  gold  bonds 
Series  A  first  mortgage 

gold  bondi* 

First  general  mortgage 

gold  bonds 

First     and     refunding 
mortgage  gold  bonds 

Gold  notes 

Notes 

Purpose  of  Issue 

Refuniling     and      new 
construi'tiou 

nefurdiiiE      

Uate  of 
Interest 

7 

7 

7 

6 

71 

7 

7 

7 
» 
8 

Per  Cent 
Yield 

7    hH 

7    !0 
7   JO 
7    50 
9 

7  80 

Orered 
at 

92 

96  25 
94  15 

91 

95 

Ncwburyport  Gaa  &  Electric  Co 

Par 

Northern  Virginia  Power  Co 

Itefunding  and  new  con- 

Iowa  Railway  &  Light  Co 

94 

Portland  Itailway,  Light  &  Power  Co 
Houston  Electric  Co 

New  coiutructioa 

Repaus 
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Goodwin  Joins  the  Society  for 
Electrical  Development 

WILLIAM  L.  GOODWIN  has  joined  the  Soriety  for 
Electrical  Development,  Inc.  This  news  is  con- 
tained in  an  official  announcement  issued  from  the 
societj-'s  headquarters  by  President  W.  W.  Freeman. 
Thus  the  two  most  potent  co-operative  forces  now  at 
work  in  the  industry  have  been  consolidated.  Mr. 
Goodwin  has  obtained  a  leave  of  absence  from  the 
General  Electric  Company  and  assumed  his  new  duties 
as  assistant  to  the  president  on   March   1. 

The  notice  sent  out  by  the  Society  for  Electrical 
Development  is  as  fol- 
lows :  "President  W.  W. 
Freeman  announces  of- 
ficially that  William  L. 
Goodwin  will  join  the 
staff  of  the  Society  for 
Electrical  Development 
on  Jlarch  1  in  the  ca- 
pacity of  assistant  to 
the  president.  By  se- 
curing the  services  of 
Mr.  Goodwin  the  soci- 
ety aims  to  consolidate 
the  efforts  which  have 
been  exerted  so  actively 
in  recent  years  in  the 
interests  of  genuine 
electrical  co-operation 
throughout  the  country 
with  the  systematic 
work  conducted  by  the 
Society  for  Electrical 
Development,  and  by 
such  direct  consolida- 
tion to  promote  to- 
operative  development 
throughout  the  indus- 
try along  lines  of  the 
broadest  scope  and 
most  intense  activity. 
Mr.  Wakeman  as  gen- 
eral manager  and  'Sir. 
Goodwin  as  assistant 
to  the  president  will 
direct  the  activities  of 
the  society  co-ordinate- 
ly, under  the  authority 
of  the  president  and 
with  the  active  advice 
and  support  of  the  executive  committee  and  directors. 

"The  directors'  meeting  held  Feb.  19,  at  which  broad 
plans  of  expansion  were  discussed  and  unanimously 
approved,  was  attended  by  fifteen  directors,  many  of 
whom  traveled  long  distances  for  the  purposes. 

"The  program  of  work  for  the  society  during  the 
coming  year  is  being  planned  with  enthusiasm,  and  the 
announcement  of  further  important  developments  may 
be  expected  from  time  to  time." 

The  news  of  'Sir.  Goodwin's  appointment  spread 
rapidly  and  gave  rise  to  much  interesting  comment.  In 
elaborating  on  the  new  line-up  President  Freeman  said: 

"Mr.  Goodwin  has  done  a  fine  work,  and  he  is  gen- 
erally recognized  as  a  prominent  exponent  of  co-opera- 
tion in  the  industry.  Our  aim  in  getting  him  to  join 
with  us  was  to  consolidate  all  of  the  various  agencies 


which  have  been  active  in  the  work  of  co-operation 
under  the  direction  of  the  Society  for  Electrical  Devel- 
opment and  to  expand  that  work  to  the  utmost.  Mr. 
Goodwin's  connection  with  the  society  will  give  him  a 
fine  opportunity  for  employing  his  talents.  He  comes 
with  a  full  recognition  of  the  work  which  the  Society 
for  Electrical  Development  has  done  and  will  enter 
enthusiastically  and  energetically  on  a  campaign  along 
wider  and  more  active  lines.  As  a  result  of  his  coming 
we  expect  the  interest  in  the  society's  work  will  be 
greatly  increased  and  that  this  interest  will  be  reflected 
in  an  enlarged  membership  and  greater  financial  sup- 
port.    I   rejoice  that  ou*-  conferences  have  culminated 

in  such  a  happy  union 


W.    L.    GOODWIN 

Assistant 
to   tlie    President 


J.   .M.    UAkt.MAN 
General   Manager 


of  forces,  and  I  look  to 
a  program  of  larger 
effort  with  confidence 
and  enthusiasm." 

J.  il.  Wakeman,  who 
has  been  the  general 
manager  of  the  society 
since  its  formation, 
had  this  to  say  when 
questioned  by  a  repre- 
sentative of  the  Elec- 
trical World  this 
week:  "It  is  unneces- 
sary for  me  to  comment 
on  Mr.  Goodwin's  affili- 
ation with  the  Society 
for  Electrical  Develop- 
ment or  to  introduce 
him  to  the  membership. 
His  great  work  in  the 
interest  of  co-operation 
in  the  electrical  indus- 
try is  known  to  all,  and 
it  is  gratifying  to  our 
membership  as  it  is  to 
me  and  the  officers  of 
the  staff  of  the  society 
that  Mr.  Goodwin's 
work  is  to  be  co-ordi- 
nated with  the  society's 
activities." 

Very  flattering  in- 
deed were  the  remarks 
of  Charles  L.  Edgar  of 
the  Boston  Edison  com- 
pany and  chairman  of 
the  executive  committee 
of  the  society  which 
negotiated  for  Jlr.  Goodwin's  services.  "I  am  very 
much  delighted  at  Mr.  Goodwin's  acceptance  of  the 
post  of  assistant  to  the  president  of  the  Society  for 
Electrical  Development,"  said  Mr.  Edgar.  "Mr.  Goodwin 
brings  to  the  society  experience  gained  in  widespread 
travels  through  the  country  which  have  brought  him 
in  contact  with  the  industry  and  given  him  the  oppor- 
tunity to  stir  up  local  enthusiasm  which  will  hence- 
forth be  maintained  through  the  co-operative  efforts 
of  the  society  itself.  He  will  now  represent  all  the 
leading  branches  of  the  industry  through  their  active 
connection  with  the  work  of  the  society.  Enthusiasm 
will  no  longer  be  permitted  to  slacken  when  he 
leaves  town,  because  the  society  will  follow  up  his 
pioneer  work  and  insure  its  continuous  developn.ent 
along  co-operative  lines.     In  other  words,  Mr.  Goorlwin 


C.   L.  EDGAR 

Ciiairman 
of  the  Executive  Committee 
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cani  now  play  the  co-operative  game  better  than  ever, 
and  the  opportunities  for  future  service  by  the  society 
and  Mr.  Goodwin  are  simply  wonderful.  The  field  of 
service  which  he  is  entering  will  be  greatly  broadened 
by  the  hearty  interest  which  manufacturers,  jobbers, 
contractor-dealers  and  central  stations  are  showin',  in 
the  work  of  the  society,  to  which  is  being  accorded 
their  able  and  enthusiastic  support." 

Interest  naturally  centers  in  Mr.  Goodwin's  impres- 
sions of  his  new  job.  While  some  time  will  elapse 
before  his  plans  are  finally  matured  and  acted  or.,  Mr. 
Goodwin  is  well  pleased  with  the  arrangement  and  in- 
tends to  pitch  into  the  work  with  his  usual  enthusiasm 
and  vigor.     He  said: 

"I  have  tied  up  with  the  Society  for  Electrical  Devel- 
opment because  I  see  a;  great  opportunity  for  co-opera- 
tive effort  and  because  I  appreciate  that  moie  can  be 
accomplished  jointly  than  singly.  For  four  years  I 
have  been  hammering  away  on  co-operation.  Now? 
comes  the  chance  to  affiliate  with  an  organization  that 
has  been  engaged  in  co-operative  work  along  somewhat 
parallel  lines.  Naturally  I  welcome  the  opportunity 
because  it  puts  behind  my  work  an  organization  repre- 
senting no  special  intei-est.  The  society  has  done  a  fine 
job  in  educating  the  public  to  'do  it  electrically,"  and 
its  eff'orts  have  borne  fruit.  A  lot  of  insiders  in  the 
industry  must  still  be  educated,  however,  and  that,  I 
take  it,  is  niy  job.  The  task  which  I  shall  cut  out 
for  myself  will  be  to  expand  the  society  from  within, 
to  help  the  contractor-dealer,  jobber,  manufacturer  and 
central  station  to  see  where  they  fit  in  and  to  teach  the 
different  interests  the  power  and  value  of  co-operative 
effort  thi'ough  the  Society  for  Electrical  Development." 


Heavy  Traffic  Electrification  an 

Economic  Necessity 

ECONOMIC  aspects  of  heavy  electric  traction  were 
outlined  in  a  paper  by  A.  H.  Armstrong,  chairman 
electrification  committee.  General  Electric  Company, 
at  a  well-attended  meeting  of  the  electrical  section  of 
the  Franklin  Institute,  held  in  Philadelphia  on  Feb.  24. 
During  the  delivery  of  the  address  an  interesting  series 
of  appropriate  lantern  slides  was  shown.  These  de- 
picted recent  snow  scenes  on  the  Milwaukee  electrifica- 
tion, as  well  as  typical  heavy  electric  traction  scenes  in 
this  country  and  abroad. 

Coming  to  the  place  of  the  electric  motor  in  the  solu- 
tion of  the  transportation  problem,  Mr.  Armstrong  said 
that  electricity  has  amply  proved  its  effectiveness  in  the 
operation  of  light  high-speed  trains  in  congested  zones. 
It  gives  opportunity  to  relocate  and  redesign  the  whole 
terminal  railway  property  along  lines  impos.sible  with 
the  steam  engine.  In  addition  to  the  passenger  terminal 
development,  the  way  has  been  shown  to  the  solution  of 
the  equally  vital  problem  of  handling  freight  and  express 
matter.s  in  city  terminals.  The  .steam  terminal  is  not 
immediately  adjacent  to  the  shipper  or  center  of  dis- 
tribution in  a  large  city,  nor  is  it  well  adapted  to  the 
expeditious  or  economic  handling  of  freight.  The  elec- 
tric terminal,  on  the  contrary,  may  be  located  with 
proper  regard  to  the  needs  of  the  shipper  in  the  very 
center  of  the  city  if  nece.ssary. 

Taking  up  the  electric  locomotive,  Mr.  Armstrong 
rated  it  as  the  most  efficient  and  flexible  known  means 
of  transforming  potential  into  mechanical  power.  The 
electric   locomotive    also    offers    great    advantages    for 


relieving  the  congestion  on  mountain-grade  divisions, 
which  has  reached  such  a  point  that  additional  rails 
must  be  laid  to  obtain  the  needed  relief  with  continued 
steam  operation.  The  development  of  the  more  power- 
ful electric  locomotive  is  the  determining  factor  in  the 
matter  of  grade  revision,  double  tracking  and  mountain 
division  operation. 

Another  marked  advantage  of  the  electric  locomotive 
which  was  pointed  out  is  its  great  reliability  and  conse- 
quent low  cost  of  maintenance.  The  possibility  of  re- 
generating power  also  should  not  be  forgotten. 


Illinois  Utilities  to  Hold  Convention 

THE  electric  power  and  railway  and  gas  utilities 
of  Illinois  will  hold  their  annual  convention  at  the 
Hotel  Sherman  in  Chicago  on  March  15  and  16  next. 
The  morning  session  will  be  joint,  while  the  after- 
noon sessions  provide  for  parallel  meetings  for  each 
of  the  three  divisions.  The  program,  so  far  as  it 
relates  to  the  electric  light  and  power  division,  is  as 
follows : 

Tuesday,  March  15 

Morning  Session. — President's  address,  W.  M.  Willett, 
president  Illinois  Gas  Association;  auditing  committee's  re- 
port, E.  E.  Corken,  Central  Illinois  Light  Company;  secre- 
tary-treasurer's report,  R.  V.  Prather;  "Financing  Through 
Your  Customers,"  John  F.  Gilchrist,  Commonwealth  Edison 
Company. 

Afternoon  Session. — "Coal  and  the  Electric  Industry," 
W.  L.  Abbott;  "Modern  Accounting  Methods,"  J.  H.  Thomas; 
"Testing  of  Instrument  Transformers,"  F.  A.  Kartak. 

Wednesday,  March  16 

Morning  Session. — "What  the  National  Association  Is 
Doing";  American  Gas  Association,  Charles  A.  Munroe, 
president;  Americ:in  Electric  Railway  Association,  Philip 
H.  Gadsden,  president;  National  Electric  Light  Association, 
Martin  J.  Insull,  president. 

Afternoon  Sessio7i. — "Method^  of  Measuring  Reactive 
Factor  and  Apparent  Power  for  Basis  of  Rate  Making," 
Ray  H.  Wolford;  "Comparative  Cost  of  Producing  Power 
by  Isolated  Plants  Versus  Central  Station  Under  Present 
Conditions,"  John  H.  Mitchell;  "Hazards  of  Faulty  Switch- 
board Construction,"  Roscoe  M.  Pert. 

The  annual  banquet  will  be  held  on  Wednesday  eve- 
ning. 


Remaining  Federal  Power  Commission 
Regulations  Ordered  Promulgated 

THE  remaining  regulations  of  the  Federal  Power 
Commission — those  numbered  from  11  to  20  inclu- 
sive— were  ordered  promulgated  at  the  meeting  on  Feb. 
28.  It  was  pointed  out  that  there  was  great  difference 
of  opinion  as  to  the  provisions  of  the  regulations.  This, 
in  addition  to  their  highly  technical  character,  had  made 
it  necessary  for  the  commission,  with  its  limited  per- 
sonnel, to  take  some  time  in  their  preparation.  In 
answer  to  the  charges  which  have  been  made  that  the 
commission  is  holding  up  a  large  number  of  applica- 
tions pending  investigation,  it  was  asserted  that  there 
are  only  two  cases  in  which  the  charge  is  true.  One 
case  is  on  the  Deschutes  River,  where  there  is  a  conflict 
between  irrigation  and  power  developments,  and  the 
State  of  Oregon  has  requested  a  federal  investigation 
prior  to  action.  The  other  case  is  on  the  Colorado  River, 
where  there  is  a  similar  conflict  and  where  an  investi- 
gation has  been  requested  by  Wyoming,  Colorado,  Utah, 
Nevada  and  Arizona. 
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First  Licenses  Under  Water-Power  Act 
Granted  This  Week 

WITH  the  completion  of  its  regulations,  the  Federal 
Power  Commission  was  able  at  its  session  on 
Feb.  28  to  authorize  the  issuance  of  its  first  licenses 
and  permits.  Incidentally  the  meeting  was  the  final  one 
during  the  term  of  office  of  the  present  commission. 
As  a  result  every  effort  was  made  to  take  definite  action 
on  all  pending  matters  so  that  the  incoming  commission 
would  have  to  deal  with  a  minimum  number  of  pending 
questions. 

Licenses  were  issued  as  follows:  The  Niagara  Falls 
Power  Company,  Niagara  River;  Henry  Ford  &  Son, 
Inc.,  Hudson  River  at  Troy,  N.  Y.;  Southern  C'alifornia 
Edison  Company,  authorizing  an  extension  of  its  Big 
Creek  system;  Luther  Hill,  authorizing  a  project  of  less 
than  100  hp.  in  California. 

Preliminary  permits  were  issued  as  follows :  Niagara 
River  Power  &  Water  Supply  Company,  Niagara  River; 
Hydraulic  Race  Company,  Lockport,  N.  Y. ;  Dixie  Power 
Company,  White  River,  Ark.;  Washington  Irrigation 
&  Development  Company,  Columbia  River,  Wash.;  Pitt 
River  Power  Company,  Pitt  River,  Cal. ;  United  Mills 
Company,  Harpers  Creek,  N.  C. 

Licenses  also  were  issued  for  transmission  line.s  as 
minor  parts  of  complete  projects  as  follows:  Southern 
California  Edison  Company,  California;  Coast  Valleys 
Gas  &  Electric  Company,  California;  Amazon  Dixie 
Mining  Company,  Idaho;  Butte-Jardine  Metal  Mining 
Company,  Montana;  Spanish  Belt  Silver  Mining  Com- 
pany, Nevada;  Paving  Granite  Quarries  Company, 
South  Dakota. 

The  license  authorized  for  the  Niagara  Falls  Pov.'er 
Company  covers  19,500  cu.ft.  of  water  per  second  to  be 
developed  under  the  Hydraulic  Power  Company  plan. 
The  license  is  to  cover  a  period  of  fifty  years.  The  com- 
pany agrees,  as  a  part  of  the  consideration,  to  amortize 
completely  its  investment  in  Niagara  plants  Nos.  1  and 
2  and  Hydraulic  plant  No.  2.  The  investment  in  these 
plants  is  to  be  written  off  completely  during  the  period 
of  the  license.    Valuation  is  to  be  undertaken  later. 

The  commission  voted  unanimously  that  in  case  of  a 
modification  of  the  existing  treaty  so  as  to  permit  of 
additional  diversion  it  is  the  commission's  judgment 
that  it  should  be  handled  by  the  "over-the-top"  develop- 
ments, whereby  the  full  head  can  be  obtained  by  carry- 
ing the  water  down  to  the  vicinity  of  Lewiston. 

A  preliminary  permit  was  authorized  for  the  Niagara 
River  Power  &  Water  Supply  Company,  covering  30,000 
sec.-ft.  in  the  gorge.  The  permit  is  for  two  years,  with 
the  understanding  that  before  the  license  is  issued  the 
permittee  will  submit  plans  for  the  development 

The  commission  voted  to  issue  a  preliminary  permit 
to  the  Hydraulic  Race  Company  covering  a  diversion  of 
500  cu.ft.  per  second  through  the  barge  canal,  upon 
condition  that  before  the  issue  of  the  license  the  appli- 
cant would  submit  complete  plans  for  the  utilization  o 
that  amount  of  water  under  a  head  approximating 
that  which  could  be  obtained  at  Niagara  Falls  under 
conditions  which  would  allow  the  efficient  use  of  the 
water.  This  is  the  amount  of  the  diversion  which  is  now 
allowed  under  a  permit  granted  by  the  Water  Depart 
meiit  prior  to  the  enactment  of  the  water-power  act. 

The  other  seven  Niagara  River  applications  were 
rejected.  The  application  of  the  Niagara  Power  & 
Development  Company  and  of  the  Niagara.  Lockport  & 
Ontario  Power  Company   were   rejected  on   the  ground 


that  the  commission  is  without  authority  to  issue  pre- 
liminary permits  for  the  diversion  of  water  from  the 
Niagara  River  above  the  falls  in  excess  of  the  amount 
authorized  by  the  treaty.  No  action  was  taken  by  the 
commission  which  would  indicate  approval  or  disap- 
proval if  the  additional  diversion  should  be  an-anged. 

The  application  of  the  city  of  Buffalo  was  dismissed 
because  no  specific  plan  of  development  was  submitted. 
The  commission  also  is  of  the  opinion  that  the  city  has 
no  legal  authority  to  carry  out  any  development. 

The  application  of  J.  Kenard  Thomson  and  Peter  A. 
Porter  was  rejected  because  the  application  comes  with- 
in the  jurisdiction  of  the  International  Joint  Commis- 
sion and  because  of  a  doubt  entertained  by  the 
commission  as  to  the  feasibility  of  harnessing  the 
Niagara  River  below  the  falls. 

The  application  of  the  Western  New  York  Utility 
Company  for  the  diversion  of  an  additional  500  sec.-ft. 
through  the  Erie  Canal  vvas  rejected,  as  was  the  appli- 
cation of  the  Niagara  Gorge  Power  Company.  The 
application  of  Millard  F.  Bowen  for  a  canal,  reservoirs, 
power  houses,  conduits  and  locks  between  Lake  Erie  and 
Lake  Ontario  also  was  denied. 


Moves  for  Commission  Regulation 
in  Minnesota 

THE  Minnesota  Legislature  is  considering  a  bill 
which  if  passed  will  permit  the  council  of  any  city 
or  village,  except  cities  of  the  first  class,  to  place  before 
the  Railroad  and  Warehouse  Commission  for  adjust- 
ment questions  of  rates  which  the  council  feels  should 
be  changed.  There  is  also  a  bill  placing  authority  in 
the  hands  of  cities  of  the  first  class  the  right  to  regu- 
late line  construction  practices  and  also  to  regulate 
rates  and  other  practices.  This  latter  bill  has  appeared 
in  every  session  of  the  Legislature  during  the  past 
eight  years  but  has  always  failed  of  passage.  At  pres- 
ent there  is  no  state  regulation  of  utilities  in  Minne- 
sota. 

Supply  Manufacturers  to  Consider  Uni- 
form Standards  at  Annual  Meeting 

A  MEETING  of  a  joint  committee  of  the  Associated 
Manufacturers  of  Electrical  Supplies  representing 
factory  mutual  and  straight  line  insurance  companies 
will  be  held  at  the  association's  headquarters  in  New 
York  on  March  14  to  discuss  the  possible  adoption  of 
a  uniform  standard  of  electrical  requirements.  At  pres- 
ent there  are  some  differences  in  the  rules  and  regula- 
tions of  the  National  Board  of  Fire  Underwriters, 
the  insurance  companies  and  municipalities  which  the 
joint  committee  plans  to  reconcile.  The  general  stand- 
ards committee  of  the  association  will  meet  on  the  same 
day,  when  it  is  expected  to  adopt  some  standards  which 
have  been  worked  out.  This  committee  will  also  elect 
"'ew  officers  at  this  meeting. 

The  date  of  the  meeting  of  the  Heating  Appliance 
Section,  which  was  scheduled  for  March  17,  has  been 
changed  to  March  10  and  will  be  held  in  the  association 
rooms. 

The  board  of  governors  will  hold  a  meeting  on  Mon- 
day evening,  March  14,  in  the  association  headquarters 
for  the  consideration  of  officers'  reports,  financial  bud- 
gets and  other  matters  to  be  acted  upoa  at  the  regular 
meeting  on  the  following  day.  The  newly  elected  gover- 
nors will  be  announced  on  March  15. 
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Insiill  Proj>erties  Make  Good  Showing 

IN  SPITE  of  the  adverse  toiulitions  surroundiiijr  last 
year's  operations,  the  Commonwealth  Edison  Com- 
pany's financial  statement  for  1920,  issued  last  week, 
showed  only  a  slight  decrease  in  net  earnings  over 
1919.  With  gross  earnings  nearly  $.5,000,000  ahead  of 
1919,  the  increase  in  coal  costs  was  such  as  to  prove 
the  determining  factor  in  wiping  out  the  increase,  and 
net  earnings  show  9.2  per  cent  on  the  common  stock 
as  against  9.61  per  cent  for  1919.  The  net  for  1920 
was  $4,708,401,  as  against  $4,847,128  in  1919.  The 
Public  Service  Company  of  Northern  Illinois  showed 
an  increase  on  the  common  stock  from  7.38  per  cent  in 
1919  to  7.47  per  cent  in  1920. 

In  fifteen  months  the  Commonwealth  Edison  Com- 
pany stockholders  of  record  have  increased  from  6.838 
to  17,396,  and  when  the  installment  purchasers  gained 
in  the  recent  campaign  have  paid  for  their  shares  the 
number  will  be  upward  of  26,000.  The  Public  Service 
Company  of  Northern  Illinois  will  show  an  increase  in 
stockholders  from  2,445  to  13,000  when  installment  pur- 
chasers have  fully  paid  up. 


Water-Power  Trespass  Procedure 
Formulated 

A  FORM  of  procedure  to  cover  trespass  was  adopted 
by  the  Federal  Power  Commission  at  its  meeting 
on  Feb.  28.  It  is  made  the  duty  of  the  department 
having  jurisdiction  to  report  to  the  Federal  Power  Com- 
mission that  a  power  project  is  going  forward  without 
permit  or  license.  The  commission  then  will  call  upon 
the  trespasser  to  apply  for  a  permit  or  license,  furnish- 
ing at  the  same  time  copies  of  its  regulations.  The 
department  concerned  is  to  furnish  a  statement  of  any 
damages  that  may  have  been  occasioned  by  the  tres- 
passer, and  the  commission  will  impose,  as  a  condition 
precedent  to  the  issuance  of  a  license,  an  obligation  to 
make  payment  for  such  damages  as  may  have  been 
caused  prior  to  the  issuance  of  the  license. 

Prospecting  for  oil  and  gas  on  lands  reserved  or 
classified  as  power  sites  is  to  be  permitted  on  the  under- 
standing that  the  prospecting  activities  are  in  no  way  to 
interfere  with  the  use  of  the  lands  for  the  purpose  of 
power  development.  Prospecting  permits  will  contain  a 
clause  in  which  the  permittee  agrees  to  vacate  promptly 
and  remove  any  property  he  may  have  on  the  lands  in 
question. 

Announcing  End  of  War  Troubles  Proves 

Profitable,  Says  Sunny 

WITH  the  beginning  of  the  present  year  the  Illinois 
Bell  Telephone  Company,  through  B.  E.  Suniiy, 
its  president,  announced  that  so  far  as  service  and 
operating  conditions  were  concerned  the  war  emergency 
was  at  an  end  and  operating  troubles  could  not  in  the 
future  be  charged  to  war  conditions.  Commenting  on 
that  announcement  recently,  Mr.  Sunny  said  to  an  Elec- 
trical World  representative : 

"Many  of  our  people  were  apprehensive  as  to  the 
effect  of  such  an  announcement.  As  a  matter  of  fact, 
we  have  had  surprisingly  little  comment  from  our  sub- 
scribers or  the  public.  There  is  a  great  deal  in  the 
psychological  effect  of  such  things.  Ninety-five  per 
cent  of  the  people  are  reasonable,  ready  to  accept  state- 
ments as  to  conditions,  and  will  help  to  make  relations 


as  pleasant  as  possible  if  they  are  convinced  that  an 
honest  effort  is  being  made  to  cari-y  out  pledges.  The 
small  percentage  that  are  overwilling  to  complain  have 
had  surprisingly  little  to  say.  Of  course,  when  the 
announcement  was  made  we  had  reached  a  position 
where  service  was  normal  and  as  free  from  operating 
errors  as  the  human  factor  will  permit. 

"The  most  important  result  has  been  on  our  own 
forces.  It  is  easy  to  excuse  difficulties  when  a  reason 
as  strong  as  that  due  to  war  conditions  is  available. 
The  announcement  removed  any  possibility  of  falling 
back  on  that  e.xcuse  and  put  us  on  the  service  basis 
existing  previous  to  the  war,  when  service  given  de- 
pended on  the  ability  of  the  organization  unhampered 
by  abnormal  conditions.  As  a  result  we  have  experi- 
enced a  marked  improvement  in  the  morale  of  our 
operating  forces. 

"While  in  many  respects  we  must,  in  common  with 
all  other  business,  feel  the  effect  of  the  war  for  years 
to  come,  the  time  has  arrived  when  the  public  is  no 
longer  willing  to  listen  to  the  war  excuse  as  a  reason 
for  failure  to  give  service  for  which  it  is  paying.  With 
material  and  labor  once  more  available,  service  with 
existing  facilities  can  be  given.  The  extension  of  service 
to  cover  hitherto  undeveloped  fields  is  another  matter." 


Boston  Chamber  of  Commerce  Opposes 
St.  Lawrence-Great  Lakes  Project 

IN  A  REPORT  made  a  few  days  ago  to  the  New 
England  Traffic  League  a  special  committee  of  the 
Boston  Chamber  of  Commerce  urges  strong  opposition 
to  the  St.  Lawrence-Great  Lakes  navigation  and  water- 
power  project  on  the  ground  of  too  great  cost  and 
because  Canada  would  benefit  the  most  from  the  power 
produced.  The  committee  averred  that  even  if  3,500,000 
hp.  could  be  developed,  as  is  estimated  by  those  back- 
ing the  project,  Canada  now  controls  at  least  two-thirds 
of  this,  while  transmission  of  the  remainder  to  the 
United  States  would  be  costly  and  chimerical. 


Applications  of  Hot  Cathode  Tubes 
Are  Increasing 

BEFORE  an  audience  that  packed  the  auditorium  of 
the  Engineering  Societies  Building,  the  develop- 
ment and  ever-increasing  usefulness  of  electron  tubes 
were  outlined  by  Dr.  Saul  Dushman  of  the  research 
laboratory  of  the  General  Electric  Company  on  Feb.  25, 
when  he  spoke  on  this  subject  to  the  New  York  Section, 
A.  I.  E.  E. 

One  of  the  very  important  applications  to  which  hot- 
cathode  or  electron  tubes  have  been  put,  according  to 
Dr.  Dushman,  is  the  rectification  of  small  amounts  of 
energy,  and  this  is  made  use  of  in  the  precipitation  of 
smoke  and  gases.  He  said  that  electron  tubes  offer  a 
much  better  means  of  rectifying  high-voltage  alternat- 
ing current  than  the  mechanical  rectifiers  now  used  in 
the  Cottrell  precipitation  process. 

Dr.  Dushman  presented  in  simple  language  the  de- 
velopment of  the  various  tubes  known  as  kenetron, 
pliatron  and  dynatron  by  Dr.  Irving  Langmuir  and 
others  and  showed  how  these  can  be  applied  to  trans- 
mission and  reception  of  signals,  rectification  of  alter- 
nating currents  and  the  production  of  alternating  cur- 
rents from  direct  currents  by  reversing  the  normal  tube 
operation.   An  interesting  phenomenon  was  pointed  out 
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in  the  discussion  of  the  dynatron  attributed  to  Dr.  Hull, 
which  exhibits  the  characteristics  of  a  stable  negative 
resistance.  The  Coolidge  X-ray  tube  was  said  to  be  a 
long  step  in  advance  of  older  tubes  in  its  permanence 
and  dependability. 


A.  A.  E.  Holds  Conference  on  Public 
Information 

THE  importance  of  the  engineer's  telling  the  story 
of  his  work  as  it  progresses  was  emphasized  by 
F.  H.  Newell  of  Washington,  D.  C,  at  the  national 
engineering  conference  on  public  information  held  in  the 
Congress  Hotel,  Chicago,  on  Feb.  23.  Mr.  Newell 
pointed  out  that  an  employer  is  entitled  to  know  what 
he  is  receiving  from  an  employee,  but  cannot  know 
unless  he  receives  from  time  to  time  evidence  of  work 
done. 

The  engineer  engaged  in  work  in  which  the  public  is 
interested  can  gain  recognition  only  through  publicity 
Ihat  tells  truthfully  and  forcefully  the  work  that  he 
is  doing. 

John  G.  D.  Mack,  state  chief  engineer  of  Wisconsin, 
in  discussion,  brought  out  the  importance  of  avoiding 
the  use  of  technical  language  in  giving  publicity  to 
engineering  matters.  Such  information  can  be  pre- 
sented to  the  public  in  a  non-technical  language  and  if 
this  information  is  to  be  effective  it  must  be  done  in 
this  way. 

That  an  independent  technical  press  is  recognized  by 
the  public  as  an  interpreter  of  constructive  thinking 
in  industry  was  the  assertion  of  F.  M.  Feiker,  New  York, 
vice-president  of  the  McGraw-Hill  Company,  who  dis- 
cussed the  engineer  as  a  force  in  the  solution  of  social 
as  well  as  economic  problems.  He  expressed  the  hope 
that  a  thorough  understanding  of  the  opportunities  for 
the  engineer  and  the  independent  technical  and  engi- 
neering press  would  grow  out  of  the  conference  on  pub- 
lic information. 

The  conference  was  organized  and  held  by  the  Ameri- 
can Association  of  Engineers. 


Ontario  Municipal  Electricians  Condemn 
Two-Dollar-per-Horsepower  Rental 

THE  Ontario  Municipal  Electrical  Association  at  its 
annual  meeting,  held  at  Toronto  on  Feb.  25,  vigor- 
ously opposed  the  annual  tax  or  rental  of  $2  per  horse- 
power proposed  by  a  committee  of  the  Ontario  Legis- 
lature to  be  levied  on  the  undertakings  of  the  Ontario 
Hydro-Electric  Power  Commission.  The  following  reso- 
lution was  passed: 

"Resolved,  That  the  Ontario  Municipal  Electrical  As- 
sociation places  itself  on  record  as  being  entirely  opposed 
to  the  recommendations  made  by  the  committee  of  the 
Ontario  Legislature  and  recommends  that  the  Legis- 
lative Assembly  do  not  take  any  action  along  the  lines 
suggested  until  after  a  thorough  investigation  by  com- 
petent authorities  and  without  giving  all  interested 
parties  a  full  opportunity  to  be  heard." 

Other  resolutions  adopted  included  one  asking  that 
the  province  transfer  to  the  commission  in  trust  for 
the  municipalities  the  plants  composing  the  Central 
Ontario  system  and  one  asking  for  a  fixed  tenure  of 
office  of  the  members  of  the  Hydro-Electric  Power  Com- 
mission, and  that  the  municipalities  be  allowed  to  elect 
representatives  to  the  commission,  the  members  of  which 


have  been  heretofore  appointed  by  the  Ontario  govern- 
ment. 

The  following  officers  were  elected:  President,  \\'il- 
loughby  Ellis  of  Hamilton;  vice-presidents,  J.  Ernest 
Banwell  of  Windsor,  C.  Alfred  Maguire  of  Toronto, 
R.  F.  Elliott  of  Kingston,  W.  K.  Sanderson  of  S;. 
Thomas;  secretary-treasurer,  T.  J.  Hannigan  of  GuelpH. 

Home-Rule  Control  of  Utilities  Revived 
in  Arkansas 

PUBLIC  utilities  in  Arkansas  are  returned  to  home- 
rule  control  by  the  Emory-Walls  bill,  which  has 
been  passed  by  both  houses  of  the  Arkansas  Legislature 
now  in  session  and  has  been  signed  by  Governor  I\IcRae. 
This  bill  repeals  the  act  of  1919  which  abolished  the 
Arkansas  Railroad  Commission  and  substituted  the 
Arkansas  Corporation  Commission.  In  repealing  this 
act  provision  is  made  for  a  new  Railroad  Commission, 
to  which  certain  powers  formerly  exercised  by  the  Cor- 
poration Commission  are  transferred. 

The  new  commission  will  have  general  jurisdiction 
over  all  common  carriers,  railroads,  express  companies, 
car  companies,  freight  lines,  toll  bridges,  street  railways, 
electric  and  other  interurban  lines,  telegraph  and  tele- 
phone companies,  etc.  No  jurisdiction  is  vested  in  the 
commission,  however,  over  any  matter  of  rates  or  regu- 
lations of  public  utilities  operating  within  a  munici- 
pality, such  jurisdiction  being  expressly  conferred  upon 
the  municipality. 

Procedure  is  prescribed  whereby  municipalities  may 
assume  ownership  and  direct  operation  of  utilities  after 
an  election  by  the  people.  Provision  is  made  for  appeals 
from  the  rulings  of  any  municipality  in  regard  to  rates 
or  other  questions  to  the  Circuit  Court. 

With  the  enactment  of  this  bill  some  question  has 
arisen  as  to  the  status  of  companies  which  are  operat- 
ing under  indeterminate  permits  issued  by  the  Corpora- 
tion Commission. 


World's  Highest-Rated  Waterwheel 
Generator 


FOR  the  Queenston-Chippawa  development  of  the  Hydro- 
Electric  Power  Commission  of  Ontario,  now  in  the  proc- 
ess of  construction,  there  are  on  order  five  45,000-kva. 
waterwheel  generators,  a  new  world-record  rating.  One  of 
these  machines,  now  ready  for  shipment,  is  here  shown 
being  set  up  in  the  manufacturer's  shop.  The  generators 
are  of  Canadian  manufacture. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen 
ings  throughout  the  world,  together 
with  brief  notes  of  general  interest. 


ManufacturinK     Nitrogen     by     New 

Process.— The  manufacture  of  nitrog- 
enous compounds  by  a  new  electro- 
chemical process  has  been  begun  m 
Sweden.  The  method  has  many  points 
of  resemblance  with  the  Haber  process, 
but  is  said  to  be  more  economical  and 
reliable.  Heating  is  effected  by  elec- 
tricity, and,  according  to  the  state- 
ments made  before  an  engineering 
body  at  Gothenburg,  1  kg.  of  combined 
nitrogen  can  be  made  with  the  con- 
sumption of  12  kw. 

Cost    of    Caribou    Plant.— Authority 

has  been  souglit  by  the  Great  Western 
Power  Company  of  California  to  issue 
general-mortgage  8  per  cent  bonds  m 
the  amount  of  $5,000,000,  to  mature  m 
1936,  in  order  to  complete  its  Caribou 
plant  on  the  north  fork  of  the  Feather 
River,  Plumas  County,  as  well  as  to 
construct  a  transmission  line  carrying 
165,000  volts  from  the  plant  to  a  sub- 
station at  Valona,  Contra  Costa  County. 
The  company  shows  that  the  estimated 
total  cost  of  the  Caribou  plant  and 
transmission  line  will  be  $15,475,300,  of 
which  nearly  $11,000,000  has  already 
been  provided 

Bureau  of  Mines  Electrical  Specifi- 
cations Before  A.  E.  S.  C— The  United 
States  Bureau  cf  Mines  has  brought 
three  of  its  publications  to  the  atten- 
tion of  the  American  Engineering 
Standards  Committee  for  consideration 
as  "tentative  American  standards." 
These  publications  concern  specifica- 
tions for  portable  electric  mine  lamps 
and  storage-battery  locomotives  and 
safety  rules  for  installing  and  using 
electric  equipment  in  bituminous  coal 
mines.  By  a  special  provision  in  the 
procedure  of  the  committee  important 
specifications  in  existence  prior  to 
1920  may  be  approved  without  going 
through  the  regular  process  followed 
in  new  work. 

An  Italian  Hydro-Electric  Develop- 
ment.— One  of  the  noteworthy  hydro- 
electric installations  of  recent  con- 
struction in  Italy  is  on  the  Scoltenna, 
a  torrential  stream  in  an  unusually 
rainy  district  in  the  province  of  Mode- 
na.  Le  Genie  Civil  gives  a  description 
of  the  dam  and  power  house  based  on  a 
communication  from  one  of  the  en- 
gineers to  the  Italian  Electrotechnical 
.Association.  The  total  head  utilized  is 
367  ft.  The  dam  is  of  the  multiple- 
arch  type  with  a  maximum  height  of 
78  ft.  and  a  length  of  250  ft.  The  res- 
ervoir capacity  is  21,000,000  cu.ft.,  and 
a  canal  16,600  ft.  in  length  permits 
280  cu.ft.  a  second  to  flow  through  the 
power  house.     The  latter  contains  two 


4,000-hp.,  504-r.p.m.  reaction  turbines 
coupled  to  alternators.  An  annual  pro- 
duction of  30,000,000  kw.-hr.  is  reached. 
An  Electrometaliurgical  Installation 
Planned  for  North  Carolina.— A  plan  is 
on  foot,  according  to  the  director  of  the 
North  Carolina  Geological  and  Eco- 
nomic Survey,  to  develop  hydro-elec- 
tric power  in  Cherokee  County,  N.  C, 
where  there  are  iron  ores  in  commer- 
cial quantities,  so  as  to  make  possible 
the  establishment  in  that  county  of  an 
electric  furnace  for  the  reduction  of 
these  ores  and  of  other  metallic  deposits 
found  in  nearby  territory,  such  as 
chromite,  rutile  and  corundum.  The 
town  of  Andrews  is  said  to  be  specially 
interested  in  the  project. 

Flashing  Beacons  to  Warn  Motorists 
on  National  Highways.— The  adoption 
of  miniature  land  beacons  which  wink 
eighty  warnings  a  minute  has  been 
recommended  by  traffic  engineers  as  a 
means  of  helping  to  control  automobile 
traffic  on  the  national  highways.  More 
than  a  hundred  cities  and  towns 
throughout  the  United  States,  it  is 
said,  have  already  erected  these  signals 
as  an  aid  to  motorists.  The  standard- 
ized colors,  which,  as  in  the  case  of 
railroad  signals,  are  red,  yellow  and 
green,     are     flashed     by     "land     light- 
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houses."     The    accompanying    illustra- 
tion shows  these  signals  in  use. 

Westinghouse  Lamp  Company's  New 
Buildings. — The     co;-npletion     or     early 
completion  of  three  new  factory  build- 
ings is  announced  by  the  Westinghouse 
Lamp    Company.     One   of   these   build- 
ings is  at  Bloomfield,  N.  J.,  one  at  Mil- 
waukee and   one   at  Indianapolis.     The 
Bloomfield    expansion,    on    which    work 
began    in   the   spring    of    1920,   has    an 
area  of  230,000  sq.ft.,  part  of  the  new 
erection  being  an  extension  and  the  re- 
mainder ,an    entirely    new    building    of 
four   stories.     On   the   roof   there    is   a 
long-range  wireless  telephone  outfit  for 
direct  communication  with  the  research 
laboratory  in  East  Pittsburgh,  Pa.     The 
Milwaukee     development     is     a     three- 
story    concrete    structure    with    a    floor 
space   of  82,000   sq.ft.     It   is   connected 
to  the  old  building  and  will  aff'ord  stor- 
age space  and  recreation  facilities.   The 
Indianapolis    building    was    not    begun 
until    September,    1920,    but    it    is    ex- 
pected to  be  complete  by  May  1   next. 
It    will    have    four    stories    and    base- 
ment, with  160,000  sq.ft.  of  floor  space 
and  facilities  for  manufacturing  35,000 
lamps  a  day. 


Institute  of  Radio  Engineers.— Meet- 
ing at  New  York  on  Wednesday  of  this 
week,  the  Institute  of  Radio  Engineers 
listened  to  a  paper  on  "Piloting  Vessels 
by  Electrically  Energized  Cables,"  by 
A.  Crossley. 

March  Meetings  of  A.  I.  and  S.  E.  B. 
— Two  papers  have  been  added  to  those 
named  in  this  column  last  week  as 
scheduled  for  presentation  before  the 
Birmingham  Section  of  this  association 
on  March  19— "Lubrication  of  Mill 
Motors,"  by  J.  E.  Harrell,  and  "Value 
of  Research  in  Steel  Mills,"  by  C.  H. 
Watson.  In  addition  to  the  March 
meetings  of  the  Philadelphia,  Cleveland, 
Birmingham  and  Chicago  Sections,  al- 
ready announced,  the  Pittsburgh  Sec- 
tion will  meet  on  March  19,  when  W.  A. 
Meddick,  transportation  engineer  with 
the  Lakewood  Engineering  Company  of 
Cleveland,  will  discuss  "Mechanical 
Transportation  in  Steel   Plants." 

American   Physical    Society. — Among 
the  papers  presented  at  the  New  York 
meeting     of     the     American     Physical 
Society  in  Columbia  College  on  Satur- 
day, Feb.  26,  were  "The  Piezo-Electric 
Resonator,"  by  W.  G.  Cady  of  Wesleyan 
University;     "A     High-Speed     Oscillo- 
graph   Camera,"    by    E.    A.    Eckhardt, 
Bureau    of    Standards;    "Photo-Electric 
Phenomena  in  Coated-Filament  Audion 
Bulbs"  and  "Polarization  Capacity  and 
Polarization    Resistance    as    Dependent 
Upon   Frequency,"   by   Ernest    Merritt, 
Cornell     University;    "The     Motion    of 
Electrons    Between    Coaxial    Cylinders 
in  a  Uniform  Magnetic  Field,"  by  Al- 
bert   W.    Hull,    General    Electric    Com- 
pany;   "An    Electrical    Doublet    Theory 
of  the  Nature  of  the  Molecular  Forces 
of  Chemical  and  Physical  Interaction," 
by  R.  D.  Kleenman,  Union  College,  and 
"The     Measurement    of     Paramagnetic 
and     Diamagnetic     Susceptibilities     in 
Very  Weak  Fields,"  by  S.  J.  Bamett. 


Coming  Meetings  of  Electrical  and 
Other  Technical   Societies 

,\.ssociatlon  of  Iron  and  Stofil  Electrical 
Engineers— Philadelphia  Section,  March 
5  :  Cleveland  Section,  March  14  ;  Birm- 
InBham  Section.  March  19 ;  Pittsburgh 
Section,  March  19  ;  Chicago  Section, 
March    22. 

Oltlahoma  Utilities  Association — Oklahoma 
City,   March   8-10. 

American  In.stitutc  of  Electrical  Bngine^ers 
—  New  Yorlf  Section,  March  11  : 
Providence  Section,  March  16 :  Sche- 
nectady   Section,    March    18. 

Vssociated  Manufacturers  of  Electrical  Sup- 

•  -  plies— New  York,  March  15.  (For  pro- 
gram see  issue   of  Feb.    26,   page   5U1.) 

llilnois  State  Electric  Association — Chicago. 
March   I.'j-IT. 

Wisconsin  Electrical  .Association-Milwau- 
kee:, March  2.1  and  24.  (For  program 
see  Issue  of  Feb.  19,  page  448.) 

\  I  E  E.  (New  York  Section)  an«  A.  S. 
M.  E.  (Metropolitan  Section)  —New 
York,  March  25. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


No  Writ  of  Review  Granted  Where 
Commission's  Finding  Is  Justified  by 
Evidence. — The  Supreme  Court  of  Col- 
orado refused  to  grant  a  writ  of  re- 
view in  a  suit  brought  by  the  Burling- 
ton Gas  &  Electric  Company  against 
the  Colorado  Public  Utilities  Commis- 
sion complaining  that  the  town  of 
Burlington  had  not  complied  with  the 
law  in  establishing  a  municipal  electric 
light  plant.  The  court  declared  the 
commission's  finding  fully  justified  by 
the  evidence.     (194  Pac.  367.)* 

Plaintiff  in  Discrimination  Case  Has 
Burden  of  Proof. — In  Cock  vs.  Marshall 
Gas  Company,  in  which  discrimina- 
tion was  charged,  the  Court  of  Civil 
Appeals  of  Texas  held  that  in  such  ac- 
tions it  devolves  on  the  plaintiffs  to 
produce  affirmative  proof  to  support 
their  averments  and  they  must  show 
not  only  a  difference  in  rate  but  also 
that  the  conditions  of  supply  were 
substantially  the  same  or  such  as  to 
present  no  good  reason  for  the  rate 
difference.     (226   S.  W.  464.) 

United  States  Supreme  Court  Has 
No  Concern  with  Delegated  Powers  of 
a  State. — The  United  States  Supreme 
Court  declared,  in  affirming  judgment 
against  the  Erie  Railroad  Company 
and  other  corporations  that  brought 
suit  to  upset  orders  of  the  Board  of 
Public  Utility  Commissioners  of  New 
Jersey,  that  the  federal  court  of  last 
resort  has  no  concern  with  the  ques- 
tion how  far  legislative  or  quasi-legis- 
lative powers  may  be  delegated  by  a 
state  to  a  commission  or  board.  (41 
S.  C.  R.   169.) 

Permitting  Recovery  of  Exemplary 
Damages  Without  Evidence  of  Wanton- 
ness Held  to  Be  Prejudicial  Error. — Re- 
versing the  verdict  in  Poor  vs.  Western 
Light  &  Power  Company  and  remand- 
ing the  case  for  retrial,  the  Supreme 
Court  of  Colorado  found  that,  although 
the  inferior  court  did  not  err  in  charg- 
ing that  the  jury  might  find  the  com- 
pany guilty  of  negligence  resulting  in 
the  injury  of  a  boy  from  a  fallen  wire, 
irrespective  of  the  cause  of  the  break, 
if  the  company  knew  or  by  the  exercise 
of  the  utmost  care  should  have  known 
that  the  wire  was  down,  the  court  did 
err  in  charging  the  jury  that  it  might 
return  a  verdict  for  exemplary  dam- 
ages if  it  found  that  the  injury  com- 
plained of  was  "attended  by  circum- 
stances of  wanton  and  reckless  disre- 
gard of  plaintiff's  rights  and  feelings 
on    the    part    of    defendant    company," 

•The-  left-hand  numbfrs  reftr  to  the 
volume  and  the  right-hand  numbers  to  the 
page   of   the   National    Reporter    Syistem. 


there  being  no  evidence  to  support  such 
an  accusation  and  it  being  impossible 
to  determine  what  portion  of  the  dam- 
ages awarded  was  allowed  as  exemplary 
or  punitive.     (194   Pac.  613.) 

Proper  Instructions  on  Duty  of  Elec- 
tric Company  in  Maintaining  Safe  Con- 
ditions.— In  an  action  for  death  result- 
ing from  electric  shock,  it  was  held  by 
the  California  Supreme  Court,  in  Robin- 
inson  vs.  Western  States  Gas  &  Elec- 
tric Company,  that  an  instruction  in 
the  trial  court  to  the  effect  that  an 
electric  company  should  not  only  con- 
struct its  line  in  a  safe  and  substantial 
manner  but  keep  it  in  such  condition 
was  not  erroneous  as  implying  that 
defendant  was  liable  unless  the  line  was 
absolutely  safe,  when  the  instruction 
was  considered  in  connection  with 
other  instructions  as  to  what  constituted 
due  care. 

Death  Due  to  Mental  Strain  Not 
"Accidental." — In  O'Connell  vs.  Adiron- 
dack Electric  Power  Corporation  the  de- 
fendant appealed  to  the  New  York 
Supreme  Court,  Appellate  Division, 
against  a  decision  of  the  State  Indus- 
trial Commission  that  the  chief  opera- 
tor of  the  company's  electric  system, 
who  died  in  his  office  while  directing  the 
restoration  of  service  interrupted  by  a 
storm,  lost  his  life  from  "accidental 
injuries"  within  the  meaning  of  the 
workmen's  compensation  law.  Ruling 
against  the  Industrial  Commission,  the 
court  said,  after  quoting  the  medical 
testimony,  which  was  that  the  fatality 
was  due  to  dilatation  of  the  heart  or 
some  similar  ailment:  "It  would  be  a 
strange  perversion  to  term  the  mental 
apprehension  of  news  communicated  an 
accident  or  an  occurrence  to  the  mind 
or  body  of  the  person  receiving  such 
news.  It  would  be  particularly  strange 
in  such  a  case  as  this,  where  the  news 
conveyed  was  of  a  kind  neither  infre- 
quent nor  unexpected  nor  alarming." 
(185  N.  y.  S.  455.) 

Circumstances  Under  Which  Diverted 
Water  May  Not  Be  Returned  to  Old 
Channel. — May  one  who  has  acquired 
the  right  to  divert  water  from  a  water- 
course on  his  land  return  it  to  its  orig- 
inal channel  when  by  so  doing  he  dam- 
ages the  land  of  a  lower  riparian  owner 
owing  to  the  fact  of  a  freshet  having 
seventeen  years  before  changed  the 
course  of  the  channel  ?  This  question,  at 
issue  in  Stough  vs.  Steelville  Electric 
Light  &  Power  Company,  the  Missotiri 
Court  of  Appeals  decided  against  the 
defendant.  The  company  had  dammed 
a  spring  to  make  a  reservoir,  the  water 
being  brought  through  a  race  to  furnish 
power  to  the  company's  plant  and 
thence  discharged  so  that  it  found  its 
way  back  to  the  natural  bed  of  the 
stream.  A  landowner  is  entitled  to 
change  the  course  of  a  natural  stream 
within  the  limits  of  his  own  land,  the 
court  held,  where  he  does  not  by  so 
doing  cast  on  the  land  of  an  adjoining 
proprietor  water  which  would  not  nat- 
urally flow  there,  but  restores  the 
water  to  its  natural  channel  before  it 
reaches  the  land  of  the  adjoining  pro- 
prietor.     (226   S.W.   295.) 


Commission 
RuJings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Stock    Dividends    Declared    Illegal. — 

The  Noblesville  Heat,  Light  &  Power 
Company  having  sought  to  transfer 
$100,000  from  its  surplus  account  to  its 
capital  account  and  to  issue  a  corre- 
sponding amount  of  capital  stock  to  its 
shareholders,  the  Indiana  Public  Serv- 
ice Commission  declared  such  a  trans- 
action forbidden  by  the  Indiana  statutes. 

Approval  of  Competition  in  Certain 
Circumstances. — The  New  York  Pub- 
lic Service  Commission,  Second  District, 
has  held  that  an  application  for  a  cer- 
tificate of  convenience  to  construct  and 
operate  an  electric  transmission  line  to 
serve  a  manufacturing  company  in  oc- 
cupied territory  will  bs  granted  where 
the  existing  utility's  surplus  energy  is 
limited  and  it  is  owned  and  controlled 
by  competing   industrial   companies. 

Conflicting  Interests  of  Transmission 
and  Telephone  Companies. — In  grant- 
ing to  the  Homer  Electric  Light  & 
Power  Company  the  right  to  construct 
a  13,000-volt  transmission  line  along  a 
highway  in  parallel  with  telephone  cir- 
cuits (see  Electrical  World,  Feb. 
5,  page  336),  notwithstanding  the  prior 
occupancy  of  the  route  by  the  telephone 
company,  the  Public  Utilities  Commis- 
sion of  Illinois  said:  "In  considering 
possible  interference  between  supply 
and  signal  lines  and  the  routing  of  new 
lines  the  commission  must  take  into 
consideration  every  condition  which, 
broadly  speaking,  may  ultimately  caus3 
a  burden  to  be  placed  on  the  citizens 
served  with  electric  and  telephone  serv- 
ice, and  the  problem,  therefore,  becomes 
one  of  selection  of  the  construction 
which  will  best  serve  the  largest  num- 
ber of  citizens.  It  is  true  that  inductive 
interference  in  this  case  might  be 
largely  avoided  by  construction  of  a 
low-voltage  line  along  the  hard  road  to 
serve  the  applicants  with  electric  serv- 
ice. Such  a  line,  however,  would  prac- 
tically parallel  the  existing  13,000-volt 
transmission  line  now  constructed 
along  the  Wabash  right-of-way  which 
constitutes  part  of  the  transmission 
line  between  Lyons  and  Homer.  The 
construction  of  this  line,  which  would 
be  in  a  large  measure  a  duplication  of 
an  existing  line,  would  mean  a  much 
larger  investment,  increased  mainte- 
nance and  probably  impaired  service. 
The  construction  of  a  13,000-volt  trans- 
mission line  along  the  hard  road,  mak- 
ing possible  the  abandonment  of  the 
present  line  along  the  Wabash  Railroad, 
would  serve  the  purpose  of  transmitting 
energy  to  Fairmount,  Homer,  Sidney 
and  adjacent  communities,  and  would 
also  serve  the  rural  consumers." 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional.  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Arthur  S.  Knight,  who  has  recently 
establishe<l  offices  at  Boston  as  public 
utility  consultant,  is  well  known  in 
central-station  and  public  utility  com- 
mission circles  through  his  long  con- 
nection with  the  Boston  Edison  com- 
pany in  the  field  of  rates,  economics  of 
operation,  finance  and  accounting-.    Mr. 


A.  s.  KNIGHT 


Knight  is  a  native  of  Boston  and 
entered  the  employ  of  the  New  Eng- 
land department  of  the  Edison  com- 
pany for  isolated  lighting  in  1882  as 
office  assistant.  He  continued  with  the 
Boston  agency  through  subsequent 
changes  until  1892,  when  he  was  ap- 
pointed auditor  of  the  Boston  Edison 
company,  later  becoming  controller. 
His  pioneer  work  in  central-station  ac- 
counting has  influenced  the  Boston 
company's  practice  for  more  than 
twenty  years.  Mr.  Knight  introduced 
principles  and  methods  which  have 
since  been  adopted  by  other  companies, 
such  as  what  is  known  as  the  "replace- 
ment theory  of  handling  depreciation," 
used  at  Boston  for  a  quarter  of  a  cen- 
tury. Since  1902  he  has  been  retained  by 
the  Boston  company  as  a  consultant  on 
practically  all  matters  except  construc- 
tion. He  was  among  the  earliest  to 
realize  the  effect  of  load  factor  upon 
rates  and  to  call  attention  to  the  defect 
in  the  original  demand  system  caused 
by  the  failure  to  give  any  considera- 
tion to  the  element  of  size.  At  the 
last  Edison  Association  convention  he 
presented  a  written  comment  upon 
power-factor  problems  in  relation  to 
rates.  Mr.  Knight  has  specialized  in 
the  economic  aspects  of  rate  regula- 
tion and  company  administration,  in- 
vestigations for  clients  involving  intri- 


cate technical  relations,  theories  and 
methods,  and  has  played  an  important 
part  in  many  commission  and  court 
proceedings  of  public  utility  interest. 
He  is  a  life  member  of  the  Engineers' 
Club  of  Boston  and  has  been  on  the 
board  of  governors  since  the  club  be- 
gan. Mr.  Knight  is  also  a  member  of 
the  Edison   Pioneers. 

R.  T.  Long,  who  for  the  last  thirty 
years  has  been  a  member  of  the  engi- 
neering department  of  the  Anderson 
(S.  C.)  branch  of  the  Southern  Pub- 
lic Utilities  Company,  has  resigned  as 
superintendent  of  plants  and  lines  to 
accept  a  similar  position  with  W.  C. 
Whitner  &  Company,  Richmond,  Va. 
Whe  the  first  plant  of  the  old  .Ander- 
son Electric  Light  Company,  contain- 
ing one  750-light  generator  driven  by 
steam  power,  was  started  in  1890,  Mr. 
Long  was  its  dynamo  attendant.  Four 
years  later,  when  the  company  deci<led 
to  build  its  120-kw.  hydraulic  plant  at 
High  Shoals,  Mr.  Long  was  appointed 
superintendent  in  charge  of  its  con- 
struction. This  plant  led  to  the  build- 
ing of  the  Portnian  plant,  which  was 
started  in  1896  under  the  direction  of 
W.  S.  Lee,  resident  engineer.  When 
this  plant  was  placed  in  operation  in 
1897,  with  a  total  generating  capacity 
of  1,200  kw.,  Mr.  Long  was  placed  in 
charge.  In  1902  he  resigned  to  be- 
come connected  with  the  Pacific  Gas  & 
Electric  Company,  but  returned  to  the 
Portman  plant  two  years  later  as 
superintendent.       When    on    two    occa- 


pointed    superintendent    in    charge    of 
plants  and  lines. 

Murvyn  \\.  Vye,  who  became  vice- 
president  and  sales  manager  of  the 
McKenney  &  Waterbury  Company,  Inc., 
Boston,  on  March  1,  is  one  of  the  best- 
known  sales  executives  in  the  New 
England  electrical  supply  jobbing  field. 
He  is  a  native  of  Randolph.  Mass.,  and 
entered  the  electrical  field  with  the  old 
Brockton  Street  Railway.  After  two 
years  with  that  company  he  entered 
the  purchasing  department  of  the  Fore 
River  Shipbuilding  Company,  Quincy, 
Mass.,  and  remained  with  that  com- 
pany for  a  decade,  during  the  last  three 
years  of  which  he  was  assistant  pur- 
chasing agent.  In  1909  Mr.  Vye  joined 
the  sales  department  of  the  Wetmore- 
Savage  Company,  electrical  supply  job- 


sions  the  Portman  power  house  was  de- 
stroyed by  fire  Mr.  Long  rebuilt  it. 
In  1913  he  was  made  superintendent  in 
charge  of  operation  of  the  Greggs 
Shoals     plant    and     shortly    after    ap- 


ber  in  Boston.  In  1917  he  was  made 
sales  manager  and  since  then  has  been 
a  stockholder,  director  and  clerk  of  the 
company.  Mr.  Vye  is  known  through- 
out the  New  England  territory  for  his 
comprehensive  knowledge  of  trade 
conditions  and  his  imperturbable  good 
nature  under  stress  of  business.  He  is 
a  member  of  the  N.  E.  L.  A. 

Victor  A.  Ryan,  who  was  recently  ap- 
pointed superintendent  of  the  Irvington 
Varnish  &  Insulator  Company,  Irving- 
ton,  N.  J.,  was  formerly  pi-oduction 
chemist  with  E.  F.  Houghton  &  Com- 
pany of  Philadelphia,  and  previous  to 
that  was  connected  with  the  Marden, 
Orth  &  Hastings  Corporation  of  Chi- 
cago, as  well  as.  with  the  National  Oil 
Products  Company  of  Harrison,  N.  J., 
in  a  similar  capacity.  Mr.  Ryan  has 
been  associated  with  the  varnish  and 
textile  trades  through  the  manufacture 
of  oils  and  oil  products  for  the  last  ten 
years. 

.Jacob  Runn,  president  of  the  San- 
gamo  Electric  Company,  and  R.  C. 
Lanphier,  vice-president,  sailed  Feb.  26 
for  London,  England,  to  complete  ar- 
rangements for  the  manufacture  of 
Sangamo  meters  under  the  name  of  the 
British  Sangamo  Company,  Ltd.  A 
factory  has  been  established  which  wiTl 
produce  both  American  meters  and 
other    designs    required    on    the    Conti- 
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r.ent.  The  sales  will  be  handled 
thi-ough  the  Edison-Swan  Electric  Com- 
pany, Ltd.,  except  in  Canada  and  New 
Zealand.  S.  B.  Rogers,  formerly  pro- 
duction manager  of  the  Sangamo  Elec- 
tric Company,  is  in  charge  of  the  Brit- 
ish works.  Mr.  Rogers  took  up  his  new 
duties  in  November  of  last  year. 

George  Holt  Lukes,  general  superin- 
tendent of  the  Public  Service  Company 
of  Northern  Illinois,  who  recently  died 
at  the  Ravenswood  Hospital,  Chicago, 
was  born  in  Racine,  Wis.,  Dec.  6,  1869. 
After  graduation  from  the  Massachu- 
setts Institute  of  Technology  in  1892 
Mr.  Lukes  took  up  the  engineering  ap- 
prenticeship course  at  the  Schenectady 
works  of  the  General  Electric  Com- 
pany and  joined  the  staff  of  the  old 
Chicago   Edison   Company    as    inspector 


in  1893.  He  was  made  night  superin- 
tendent of  the  company  about  six  years 
later.  In  1902  Mr.  Lukes  left  the  Edi- 
son company  to  become  superintendent 
of  the  North  Shore  Electric  Company, 
with  headquarters  at  Evanston,  111.,  and 
when  this  company  was  combined  with 
several  others  to  form  what  is  now  the 
Public  Service  Company  of  Northern 
Illinois  Mr.  Lukes  was  made  its  gen- 
eral  superintendent. 

A.  V.  S.  Lindsley  has  been  appointed 
sales  manager  of  the  Connecticut 
Power  &  Light  Company,  succeeding 
B.  H.  Gai'dner.  Mr.  Lindsley  is  a 
graduate  of  Cornell  University,  where 
he  received  the  degree  of  M.  E.  in 
1909.  He  was  with  the  Westinghouse 
Electric  &  Manufacturing  Company 
until  1913,  covering  both  engineering 
and  sales  work.  He  then  became  power 
engineer  of  the  Syracuse  (N.  Y.)  Light- 
ing Company,  remaining  with  that 
organization  until  1917,  when  he  en- 
listed in  the  Ujiited  States  Army.  After 
serving  a  year  in  France  as  captain  of 
engineers,  he  received  his  discharge  in 
July,  1919,  and  in  October  of  that  year 
entered  the  employ  of  the  Connecticut 
company  as  industrial  power  engineer 
at  Waterbury,  occupying  that  post  until 
his  promotion  to  sales  manager,  which 
became  effective  Feb.  1. 


C.  ^L  Young,  superintendent  of  the 
power  station  of  the  Columbus  (Ga.) 
Power  Company,  has  resigned. 

John  Kiernan  has  been  elected  pi-esi- 
dent  of  the  Douglas  County  Light  & 
Water  Company,  Roseburg,  Oi-e.,  suc- 
ceeding William  Pollman. 

R.  M.  Jennings  has  been  appointed 
genei-al  manager,  secretary  and  treas- 
urer of  the  Douglas  County  Light  & 
Water  Company,  Roseburg,  Ore. 

A.  G.  Sutherland  has  been  appointed 
vice-pi-esident  of  the  Douglas  County 
Light  &  Water  Company,  Roseburg, 
Ore.,  succeeding  J.  B.  Yeon. 

J.  G.  Rollow  has  become  associated 
with  the  Los  Angeles  (Cal.)  Gas  & 
Electric  Corporation,  having  resigned 
from  E.  I.  du  Pont  de  Nemours  &  Com- 
pany. 

George  J.  Blanton  has  been  appointed 
New  York  district  manager  of  the 
Chain  Belt  Company,  Milwaukee.  For 
four  years  Mr.  Blanton  was  connected 
with  the  engineering  sales  department 
of  that  company.  Previous  to  joining 
the  staff  of  the  Chain  Belt  Company 
Mr.  Blanton  was  for  eight  years  con- 
nected with  the  General  Electric  Com- 
pany. 

L.  C.  I'eterman,  who  recently  en- 
tered the  electrical  department  of 
Dwight  P.  Robinson  &  Company,  is  a 
graduate  of  Ohio  State  University.  He 
entered  the  electrical  utility  field  with 
the  Columbus  (Ohio)  Railway,  Power 
&  Light  Company,  becoming  distribu- 
tion engineer,  and  later  went  to  the 
Cleveland  Electric  Illuminating  Com- 
pany in  the  same  capacity.  In  1917  he 
became  connected  with  the  Ohio  Utili- 
ties Company,  Columbus,  in  charge  of 
substation  design  and  construction  on 
the  40-mile  Columbus-Camp  Sherman- 
Chillicothe  transmission  line.  This 
work  included  conversion  of  the  steam- 
driven  plant  at  Chillicothe  to  a  remote- 
controlled  reserve  plant  and  the  com- 
plete rebuilding  of  the  distribution  sys- 
tem. Later  Mr.  Peterman  became  elec- 
trical engineer  for  the  same  company 
in  charge  of  design  and  constniction 
of  the  electric  railway  and  gas  proper- 
ties of  the  company  in  Chillicothe,  Cir- 
cleville,  Delaware,  Hillsboro  and 
Galipolis,  Ohio. 

George  J.  Kirkgasser,  who  has  been 
in  charge  of  sales  promotion  work,  ad- 
vertising and  publicity  for  the  Cutler- 
Hammer  Manufacturing  Company,  Mil- 
waukee, since  1914,  has  recently  re- 
signed and  established  an  office  in  Chi- 
cago under  the  name  of  George  J.  Kirk- 
gasser &  Company.  This  organization 
will  furnish  a  service  to  industrial  and 
engineering  concerns  in  advertising, 
meichandising  and  the  development  of 
co-operation  between  works  depart- 
m.ents,  selling  departments,  outside 
offices  and  distributers.  Ml'.  Kirk- 
gasser was  graduated  in  electrical  en- 
gineering fiom  Syracuse  Univei-sity  in 
1907  and  for  three  years  following  this 
was  engaged  in  engineering-  work.  In 
1910  he  became  identified  with  the  Cut- 
ler-Hammer   Manufacturing    Company 


as  assistant  advertising  manager  and 
technical  writer,  a  position  he  held 
until  he  was  made  advertising  manager 
in  1914.  Mr.  Kirkgasser  has  contrib- 
uted many  engineering  articles  to  the 
technical  press  and  is  the  author  of 
"Electric  Light  and  Motor  Wiring," 
"Electric  Control  Engineering"  and 
"Motors  and  Motor  Control." 


Edward  B.  Hatch,  president  of  the 
Johns-Pratt  Company,  Hartford,  Conn., 
died  suddenly  on  Feb.  18.  He  had  been 
stricken  only  a  few  days  previous  with 
pneumonia.      Mr.     Hatch    was    born    in 


Hartford,  Dec.  20,  1861,  and  graduated 
from  Trinity  College  in  1886.  Very 
shortly  thereafter  he  entered  the  em- 
ploy of  the  Johns-Pratt  Company  in  a 
clerical  position,  but  was  rapidly  pro- 
moted owing  to  his  great  energy  and 
executive  ability.  In  1888,  in  recogni- 
tion of  work  he  had  already  done,  Mr. 
Hatch  was  appointed  secretary  of  the 
company.  Four  years  later  he  was  ap- 
pointed a  director  of  the  company  and 
elected  president  in  1898,  succeeding 
Henry  W.  Johns  of  New  York,  who  was 
the  first  executive  head  of  the  company. 
Mr.  Hatch  was  not  only  prominent  in 
the  electrical  industry  but  was  a  di- 
rector of  many  industrial  concerns  and 
financial  institutions.  Besides,  he  was 
interested  in  civic  affairs  of  his  own 
city,  where  the  loss  of  his  influence  and 
interest  in  business  and  social  mattei's 
will  be  keenly  felt.  It  was  during  Mr. 
Hatch's  administration  of  the  business 
of  the  Johns-Pratt  Company  that  the 
well-known  "Noai-k"  line  of  fuses, 
switches  and  meter  protective  devices 
handled  through  Johns-Manville,  Inc., 
developed. 

John  Mullen,  founder  of  the  Shamokin 
(Pa.>  Electric  Light  Company,  one  of 
the  first  municipal  lighting  plants  in 
this  country,  died  in  that  city  on' 
Feb.  22. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Possibility  of  Prict'  Increase  on 
Armored  Conductor 

THERE  seems  to  be  a  pretty  well-loumled  opinion 
among  certain  jobbers  in  the  East  that  prices  of  flexible 
armored  conductor  are  to  undergo  an  upward  revision  in 
the  near  future.  Rumors  to  this  effect  have  been  current 
for  some  ti.iie,  and  it  is  known  that  manufacturers  too 
have  not  been  unmindful  of  the  possibility  of  higher  prices. 

Acting  on  this  supposition,  some  of  the  Eastern  jobbers 
reported  to  a  representative  of  the  ELECTr.lCAL  Wohld 
this  week  that  they  are  stocking'  all  the  armored  cable  they 
can  obtain.  As  noted  before  in  these  pages,  manufactur- 
ers will  sell  at  present  prices  only  for  i.iimediats  shipment, 
forward  orders  being  accepted  at  the  price  in  effect  on 
date  of  delivery.  The  present  market  on  the  whole  is 
quiet  both  with  jobbers  and  manufacturers. 

Questioned  regarding  the  possibility  of  a  higher  price 
going  into  effect  several  leading  producers  admitted  that 
the  matter  was  under  consideration  at  the  present  time. 
What  action  will  be  taken  is,  of  course,  unknown,  but  the 
view  expressed  as  representing  the  manufacturer's  stand- 
point was  that  production  at  present  prices  entails  little 
or  no  profit.  With  spring  coming  on  and  the  prospect  of 
more  business  developing  in  the  cable  market,  therefore, 
it  seems  logical  to  believe  that  prices  may  increase  later 
on.  The  curi-ent  Pittsburgh  base  pi'ice  upon  which  manu- 
facturers are  working  is  reported  as  $.55. 


Lower  Steel  Prices  No  Help  to 
Higher  Production 

IN  AN  endeavor  to  provide  employment  for  their  workers 
and  to  work  off  inventories  which  have  been  marked 
down  many  independent  mills  have  scaled  down  steel  and 
iron  prices  so  that  the  spread  of  prices  between  corpora- 
tion and  independent  producers  is  becoming  more  marked. 
None  the  less  this  cutting  has  had  little  stimulating  effect 
on  buying'.  Large  and  small  producers  alike  are  feeling  the 
effect  of  the  buying  decline.  Even  the  ordinary  run  of 
business  that  comes  from  regular  channels  is  being  held  up. 

In  virtually  every  section  of  the  steel  country  furnace 
and  mill  operations  are  being  reduced.  Here  and  there 
are  reports  of  an  improvement  in  operations,  but  they  are 
entirely  local.  At  th»  same  time,  some  independent  mills 
are  piling  up  stocks  of  iron  for  reserve.  Sheet  produc- 
tion is  vei-y  low  and  tube  production  is  rapidly  declining. 
The  latter  fact  may  have  some  effect  on  electrical  con- 
duit, as  at  least  one  company  has  just  put  through  a 
reduction  on  tubular  goods  of  from  .$8  to  $10  per  ton.  It 
is  the  hope  of  this  producer  that  the  reduction  will  bring 
in  orders  sufficient  to  run  the  plant  at  a  little  better  rate 
than  that  existing,   which   is   lower   than   ever  before. 

These  price  reductions  in  the  independent  mills  "have 
brought  iron  bars  to  from  2.70  cents  to  3  cents,  Pittsburgh, 
as  against  a  former  quotation  of  3.06  cents.  A  cut  of  $2 
a  ton  under  the  minimum  price  of  ten  days  ago,  offered 
on  galvanized  sheets,  brings  this  quotation  to  5.25  cents. 
The  upper  price  is  5.70  cents.  Black  sheets  can  be  had 
at  4.10  cents,  a  slight  recession  only  from  a  former  mini- 
mum of  4.15  cents.  But  the  whole  industry  is  so  anxious 
for  trade  that  it  would  not  be  surprising  to  find  recessions 
even  from  these  prices.  Bar,  shape  and  plate  prices  have 
held  quite  level  for  the  last  week,  the  minimum  on  bars 
being  2  cents,  on  shapes  2.20  cents  and  on  plates  2.25  cents. 
These,  it  is  believed,  could  also  be  shaded. 


According  to  .Judge  E.  H.  Gary's  statement  at  the  Feb- 
ruary meeting  of  the  American  Iron  and  Steel  Institute, 
steel  prices  will  not  be  reduced  at  present,  nor  is  a  cut  in 
wages  in  the  steel  industry  being  considered  at  this  time 
by  the  United  States  Steel  Corporation.  Mr.  Gary  has 
had  no  comment  to  make  so  far  on  the  letter  from  John 
Skelton  Williams,  Compti'oller  of  the  Currency,  wherein  Mr. 
Williams  tried  to  point  out  the  beneficial  effects  to  the 
country  that  would  result  from  the  lowering  of  steel  prices 
by  the  corporation.  Even  in  view  of  the  above  it  would  not 
be  surprising  to  find  not  only  a  reduction  in  wages  but  also 
in  steel  prices  by  the  corporation  in   the  near  future. 

Wages,  it  is  generally  known,  have  been  very  generally 
reduced  throughout  the  independent  steel  industry,  fol- 
lowing which  the  mills  reduced  their  prices.  Consequently 
any  reduction  in  corporation  wages  would  be  expected  to 
presage  a  reduction  in  price  of  finished  and  semi-finished 
products. 

British  Lamp  Prices  Undergo  Reduction 

AN  ANNOUNCEMENT  in  the  Electrical  Times,  London, 
^  says  that  the  Electric  Lamp  Manufacturers'  Associa- 
tion of  Great  Britain,  Ltd.,  has  made  substantial  reduc- 
tions in  the  prices  of  association  n»akes  of  the  electric 
lamps  as  of  Feb.  1.  These  reductions  range  from  about  18 
per  cent  up  to  28.6  per  cent  for  the  gas-filled  type  and 
from  8.3  per  cent  to  16.7  per  cent  for  the  vacuum  type. 

In  the  case  of  the  gas-filled  lamp  the  greater  reduction 
of  28  per  cent  is  for  the  larger  size  of  100  watts  at  both 
the  100-130-volt  and  the  200-260-volt  ranges,  while  in  the 
case  of  the  vacuum  lamps  the  greater  reduction  is  for  the 
smaller  size  of  10  watts  to  30  watts  at  the  100-125-volt 
range. 

The  report  goes  on  to  state  that  up  to  the  middle  of 
January  German  lamps  were  not  coming  through  in  any 
appreciable  quantity,  but  that  pressure  was  bound  to  be 
felt  sooner  or  later  even  with  a  12i  per  cent  duty  on 
exports  at  the  German  frontier.  The  British  group  of 
lamp  manufacturers,  it  seems,  is  preparing  to  meet  this 
German  competition. 


.SCfi 


Spring  Demand  for  House  Meters 
Not  Yet  Lively 

FROM  a  survey  of  the  trade  which  has  just  been  made 
stocks  of  the  5-amp.  and  10-anip.  types  of  house  meters 
in  the  hands  of  jobbers,  manufacturers'  agents  and  central 
stations  are  quite  spotty  and  range  from  low  to  full.  De- 
mand, too,  is  very  uneven.  In  most  cases  there  are  suf- 
ficient meters  on  hand  to  take  care  of  current  needs,  while 
reports    show   that   deliveries    are    improving. 

From  the  Northwest  there  is  a  good  demand,  residence 
building  for  the  spring  being  well  under  way.  Stocks 
are  good  and  replenishments  easy.  The  demand  this  year 
is  exjjected  to  exceed  that  for  several  years  past.  The 
demand  from  California  has  moderated  a  bit  as  the  re- 
sult of  past  shipments,  and  deli\eries  are  being  regularly 
received  again. 

In  the  Intermountain  districts  there  are  plenty  of  meters. 
Here  there  is  quite  an  extensive  demand  for  three-wire 
15-amp.  sizes  to  handle  range  loads.  The  spring  is  ex- 
pected to  bring  in  a  good  call  for  meters. 

Chicago  reports  a  low  stock  and  a  light  demand,  with 
inquiries  at  a  minimum.  But  there  is  a  feeling  of  revival 
in  the  building  industry.  St.  Louis  has  a  fairly  complete 
stock    of    meters,    with    more    of    the    5-amp.    size.      These 
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nicely  balance  the  demand.  There  is  a  steady  volume  of 
sales  to  the  rural  and  small  city  utilities.  The  central 
stations  get  most  of  the  trade  here  direct,  but  jobbers 
are  getting  their  shipments  through  satisfactorily. 

Agents  and  jobbers  in  the  Southeast  can  accumulate 
small  stocks  now,  but  they  have  only  about  a  one-third 
normal  demand  to  supply.  A  revival  in  business  is  ex- 
pected in  sixty  days.  Demand  in  the  Atlantic  States  is 
off  and  stocks  are  still  quite  low.  It  is  reported  that 
some  manufacturers  have  not  yet  supplied  all  back  orders, 
but  deliveries  are  coming  in  better.  There  is  still  con- 
siderable wiring  of  old  houses  going  on.  New  England 
stocks  are  showing  improvement  under  some  rather  quick 
shipments  in  lots  of  from  fifty  to  a  hundred  meters.  De- 
mand is  holding  up  well. 


Price  Reductions  Not  Yet  a 
Stimulus  to  Trade 

ALTHOUGH  reductions  in  price  of  electrical  supplies  em- 
•tA.  ploying  in  their  make-up  large  relative  amounts  of 
cotton  and  copper  and  some  steel  products  were  made 
before  the  past  year  came  to  a  close,  it  was  not  until  early 
in  February  that  general  reductions  applied  to  electrical 
apparatus  and  equipment  gave  to  the  industry  the  evidence 
of  a  downward  trend  in  prices  that  it  had  been  looking 
for.  Since  that  time,  however,  manufacturers  of  virtually 
all  classes  of  motors,  generators,  control,  transformers  of 
the  distribution  type  and  other  kinds  of  apparatus,  both 
mechanical  and  electrical,  as  used  in  the  power  transmis- 
sion and  utilization  field,  and  of  items  of  supply  and  equip- 
ment, have  experienced  a  reduction  in  price  of  approxi- 
mately 10  per  cent.  The  lower  limit  is  in  general  5  per 
cent,  and  it  runs  up  to  about  20  per  cent  on  some  items. 
At  the  same  time  former  inquiries  have  been  refigured, 
old  prices  giving  way  to  substantially  lower  quotations. 

Since  the  first  of  the  year  manufacturers  producing  for 
the  electrical  field  have  felt  the  seriousness  of  the  hesita- 
tion in  buying  and  have  found  it  imperative  to  lower  their 
working  hours  per  week,  or  to  curtail  their  working  forces, 
or  to  make  cuts  in  their  wage  scales.  In  many  instances 
combinations  of  these  expedients  have  been  found  neces- 
sary. As  a  result  the  manufacturers  have  revised  their 
prices  downward,  thereby  keeping  faith  with  their  work- 
ers in  the  matter  of  the  reduction  of  wages  and  pro- 
duction. 

But  there  has  been  no  evidence  of  any  resumption  in 
buying.  Here  and  there  will  be  foumd  new  business,  but 
much  of  the  activity  is  still  that  of  maintenance.  How- 
ever, the  electrical  industry  is  a  basic  one  in  the  indus- 
trial and  commercial  life  of  the  nation  and  the  world, 
and  it  can  be  only  a  matter  of  time  when  all  the  work 
which  is  being  left  undone  must  be  done.  Then  much  of 
the  equipment  will  be  demanded  in  a  hurry,  and  the  pro- 
ducer with  stocks  will  get  the  call.  Raw  materials  now 
are  low  in  price,  and  much  electrical  equipment  is  ap- 
preciably lower  than  it  was  the  first  of  the  year.  Labor 
is  plentiful,  and  producing  capacity  is  ready  to  handle  a 
large  volume;  but  the  starter  with  the  gun  is  still  slow  in 
coming  up  to  the  line. 


India  Seen  as  a  Market  for  Electrical 
Materials 

THAT  India  has  a  bright  future  in  the  electrical  field 
is  very  well  shown  from  reports  which  have  recently 
been  brought  back  by  a  representative  of  one  of  the  largest 
electrical  manufacturers  in  the  United  States.  Much  of 
this  optimism  for  the  future,  to  be  sure,  is  predicated  on 
the  stabilization  of  economic  conditions  in  that  eastern 
country.  It  has  been  asserted  that,  given  a  chance  to  grow 
— a  chance  to  d«velop  economically,  socially,  politically — 
India  within  ten  years  will  become  a  very  important  factor 
in  the  progress  of  Asia  and  will  be  both  a  large  industrial 
consumer  and  a  large  industrial  producer.  But  if  the  con- 
ditions are  reversed  and  the  country  is  fettered  economically, 
socially  and  politically  it  will  go  down  hill  fast. 

India  contains  a  number  of  water-power  resources,  some 


of  which  already  have  been  developed.  Virtually  all  the 
hydro-electric  equipment  recently  installed,  it  is  .stated,  is 
of  American  manufacture,  and,  as  a  matter  of  fact,  the 
electrical  apparatus  in  India  includes  a  large  quantity  of 
American  make.  On  the  other  hand,  English  wiring  mate- 
rials predominate  because  of  the  rulings  of  the  installation 
code  which  permit  of  the  use  of  materials  manufactured 
in  that  country.  These  are  in  general  said  to  be  of  a  grade 
below  the  highest. 

Exports  of  electrical  materials  and  apparatus  of  all 
kinds  from  the  United  States  to  British  India  during  1920 
amounted  to  approximately  $4,250,000.  There  are  great 
possibilities  for  electrification  in  the  oil  fields,  in  the  mines, 
for  agricultural  work  and  in  the  industries.  Besides,  the 
natives  are  good  users  of  electricity  for  light.  Considerable 
jealousy  and  a  spirit  of  competition  among  individuals  and 
communities  in  respect  to  illumination  have  been  found  to 
exist.  Consequently  a  field  for  electric  signs  and  a  need  of 
illuminating  engineers  have  been  reported.  There  is  some 
use  for  socket  devices,  but  native  cooks  are  cheap  and  wood 
for  fuel  is  plentiful. 

Besides  the  prospect  of  electrification  of  the  oil  fields, 
there  is  already  a  big  development  in  the  steel  mills.  The 
mica,  copra,  shellac  and  jute  industries  are  some  of  the  most 
important  in  India,  while  shipping  plays  a  big  part.  Much 
raw  matei-ial,  especially  cotton,  is  shipped  to  England  to  be 
fabricated  and  returned.  Textile  mills  in  India  would  pro- 
vide an  outlet  for  native  labor.  This  is  only  one  instance 
of  the  lack  of  finishing  mills  in  India,  but  the  opportunity 
for  them  is  regarded  favorably.  The  use  of  electricity  in 
shipping  provides  still  another  outlet. 


The  Metal  Market  Situation 

THE  tone  of  the  copper  market  is  again  easier,  prices 
being  fractionally  lower  than  they  were  a  week  ago. 
Domestic  demand  remains  light,  but  it  seems  that  the  lack 
of  buying  interest  is  not  especially  a  question  of  price. 
In  fact,  copper  at  the  present  price  is  considered  a  good 
buy,  but  until  the  demand  for  finished  copper  products 
increases  materially  wire  drawers,  brass  manufacturers, 
etc.,  will  probably  continue  to  purchase  only  for  immediate 
needs. 

Some  small  amount  of  copper  for  prompt  shipment  is 
reported  to  have  been  sold  at  12.50  cents  per  pound  de- 
livered by  producers,  whose  quotations  for  the  second  quar- 
ter range  from  12.75  cents  to  13  cents  delivered.  The  out- 
side market  has  reduced  its  prices  in  accordance  with  the 
di'op  in  the  major  market,  but  there  is  little  if  any  copper 
in  dealers'  hands  at  lower  than  producers'  prices.  Stand- 
ard spot  copper  at  London  developed  a  weaker  tone  during 
the  past  fortnight  and  by  successive  drops  fell  £4  to  £68 
5s.  per  ton. 

The  market  for  zinc  continues  sluggish,  and  spot  fell 
off  another  fraction  of  a  cent  the  past  week.  The  price 
of  lead  has  been  cut  to  4  cents  per  pound  by  the  leading 
interest,  but  as  yet  legitimate  buying  interest  has  not 
reacted  strongly,  though  the  speculative  element  in  buying 
is  more  pronounced  in  view  of  this  new  low  price. 
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The  Week 

IN  TRADE 

Prices   When   Quoted    Are   Those   Prevailing    at   the 

Opening  of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


IT  IS  at  least  satisfying  that  the  supply  business  is  get- 
ting no  worse  than  it  has  been.  Reports  from  the  dif- 
ferent section.*  of  the  country  give  no  assurance  that  busi- 
ness is  any  better,  but  they  show  that  it  is  holding  its  own. 
The  Northwestern  States  alone  .show  an  increase  in  trade. 
Here,  it  seems,  the  spring  building  is  already  under  way, 
and  February  is  shown  to  be  ahead  of  January  in  sales 
made. 

New  price  reductions  are  given  on  outlet  boxes,  cable 
l)o.\es  and  switch  boxes  and  on  some  small  socket  devices 
such  as  vibrators,  drink  mixers,  etc.  There  may  be  an 
advance  in  armored  conductor. 

Stocks  are  being  kept  only  large  enough  to  meet  present 
demand  as  a  whole,  and  that  means  only  a  slow  move- 
ment from  manufacturers  and  jobbers.  There's  no  difficulty 
reported  in  getting  fresh  supplies  rather  quickly  from  the 
factories.  Collections  show  no  change  except  that  they  are 
possibly  a  little  easier  around  St.  Louis 
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Little  if  any  actual  change  is  evidenced  in  trade.  It 
appears  that  the  return  of  business  has  thus  far  been 
slower  in  its  progress  than  had  previously  been  expected. 
However,  there  has  at  least  been  no  further  recession  in 
sales,  and  the  general  opinion  prevails  that  the  industry 
reached  rock  bottom  some  time  ago.  One  or  two  houses 
that  have  consistently  reported  fairly  good  sales  continue 
to  assert  that  business  is  good,  but  several  others,  though 
optimistic  in  tone,  are  not  experiencing  much  actual  in- 
crease in  demand  as  yet. 

Price  reductions  on  outlet  boxes,  switch  boxes  and  cable 
boxes  have  recently  been  put  into  effect  by  manufacturers. 
There  is  a  feeling  among  several  jobbers  here  that  sched- 
ule material  manufacturers  are  holding  up  the  movement 
of  supply  lines  by  not  reducing  prices.  There  are  also  pretty 
strong  rumors  that  flexible  armored  conductor  is  due  for  a 
price  increase  before  long. 

Contractors  are  buying  but  sparingly,  and  apparently 
they  do  not  have  a  large  amount  of  work  actually  in  pros- 
pect yet.  There  is  a  fair  amount  of  business  coming  from 
isolated  plants,  however. 

Rubber-Covered  Wire. — Demand  continues  light,  but 
stocks  are  at  a  fairly  low  level  on  the  whole.  No.  14  in 
10,000  ft.  quantities  is  quoted  this  week  from  $8  to  $8.50 
per   1,000  ft. 

Schedule  Material. — Except  for  occasional  overstocks  jpb- 
bers'  supplies  are  fairly  low.  There  seems  to  be  a  strong 
-<^  opinion  in  several  quarters  that  prices  are  too  high  and 
must  come  down.  Consequently  buying  is  from  hand  to 
mouth.  Manufacturers,  however,  state  that  immediate 
price    reductions   are   not   possible. 

Lamps. — Lamp  sales  are  holding  up  well,  business  in 
this  line  being  much  more  favorable  than  general  supply 
items.     Shipments  are  good  and  stocks   are  well   built  up. 

Dry  Cells. — Sales,  though  fair,  are  not  extra  large,  rather 
below  normal  if  anything.  The  supply  is  good  and  prices 
are  unchanged.  No.  6  in  barrel  lots  being  quoted  at  36 
cents  each. 

Flexible  Armored  Conductor. — Demand,  with  a  few  ex- 
ceptions, is  light.  Stocks  are  not  large,  but  there  is  some 
tendency  to  stock  up  in  view  of  rumors  of  price  increases. 


No.  14  two-wire  double-strip  in  1,000-ft.  lots  is  generally 
quoted  around  .$65. 

Outlet  Boxes. — Sales  are  not  active,  and  the  supply  is 
plentiful.  An  increase  of  five  points  in  the  discount  on 
boxes,  amounting  to  a  price  decrease  of  about  7>.  per  cent, 
is  announced  by  several  manufactui'ers,  effective  the  latter 
part  of  last  month. 

Small  Socket  Devices. — A  price  decrease  of  15  to  20  per 
cent  on  vibrators,  hair  driers,  drink  mixers,  sewing  ma- 
chine and  other  small  motors,  etc.,  has  been  announced 
by  the  Hamilton  Beach  Mfg.  Company,  effective   Feb.   15. 

Conduit. — Several  jobbers  report  active  sales  in  small 
lots  to  isolated  plants  especially,  though  others  state  that 
demand  is  very  weak.  Stocks  are  generally  at  a  favorable 
level.  In  2,500-ft.  quantities  J-in.  black  can  be  bought  from 
several  jobbers  for  $67  to  $68  per  1,000  ft.,  though  prices 
considerably  above  this  are  asked  in  some  quarters.  One- 
inch  black  quotations  range  all  the  way  from  $131.50  to 
$155  per   1,000  ft. 

Cable    and    Switch    Boxes Prices    of    cable    and    switch 

boxes  are  reported  to  have  been  reduced  the  latter  part 
of  February  by  several  manufacturers.  The  only  ones  that 
have  actually  confirmed  a  drop  at  this  writing  are  the  Na- 
tional Metal  Molding  Company,  effective  Feb.  21,  whose 
cable  boxes,  formerly  listing  at  22  cents  each,  now  take  a 
25  per  cent  discount,  and  the  Chicago  Fuse  Manufacturing 
Company,  effective  Feb.  23,  whose  switch  boxes  were  re- 
duced about  10  per  cent.  Other  manufacturers  who  have 
not   already  fallen  in   line   are   expected   to  do  so  soon. 


CHICAGO 

While  the  entire  electrical  industry  remains  in  a  state 
approaching  stagnation,  an  observer  of  business  in  general 
sees  unmistakable  signs  of  a  gradual  resumption  of  activ- 
ity in  various  lines,  notably  construction.  .\  marked  in- 
crease in  the  number  of  building  permits  issued  is  noted. 
Last  week's  figure  of  $1,000,000  included  over  fifty  dwell- 
ings and  apartments,  and  this  week's  $1,500,000  covered 
a  widely  diversified  assortment  of  small  buildings  and 
medium-sized  apartment  houses.  The  gradual  resumption 
of  industry  in  the  Detroit  district  promises  work  for  the 
auto-accessory  people,  and  each  one  of  these  tendencies 
can  be  seen  to  have  an  indirect  bearing  on  the  trade  in 
electrical  goods. 

Bare  Copper  Wjre. — Recent  fluctuations  in  the  copper 
market  have  failed  to  have  any  effect  on  quotations  on  bare 
copper  wire,  $18.50  per  100  lb.  still  being  the  quoted  figure 
on  small  lots  of  No.  8.     In  car  lots  $17  is  named. 

Insulated  Wire. — Base  is  unchanged  on  all  styles.  Pres- 
ent price  on  No.  14  rubber-covered  is  $7.85  and  $8  per 
1,000  ft.,  depending  on  quantit.v,  lower  figures  being  avail- 
able in  carload  lots.  Weatherproof,  on  a  19-cent  base,  is 
20J  cents  per  pound  for  No.  8  triple-braid  in  500-lb.  lots 
and  20  cents  for  No.  6.  These  prices  are  subject  to  varia- 
tion by  different  jobbers,  all  being  willing  to  transact  any 
business  which  will  show  a  reasonable  profit. 

Conduit. — Business  in  black  conduit  is  confined  largely  to 
inquiries,  reported  fluctuations  in  the  iron  trade  causing 
prospective  buyers  to  feel  like  delaying  purchases  in  the 
hope  of  obtaining  better  figures.  Half-inch  conduit  is 
quoted,  in  .5,000-lb.  quantity,  at  $64  per  1,000  ft.,  this  price 
being  subject  to  cutting  by  some  of  the  smaller  mterests. 

Flexible  Armored  Conductor. — There  is  a  fair  amount  of 
trade  at  the  prevailing  figure  of  $62  per  1,000  ft.  in  5,000- 
ft.  lots. 

Knobs  and  Tubes. — Stocks  are  reported  as  being  ample 
to  supply  all  calls,  and  business,  especially  from  out  of 
town,  is  good.  Split  "Nail-it"  knobs  in  barrel  lots  are  $32 
per  1,000.  Tubes,  3  in.  x  ,;,  in.,  are  $10.50  per  1,000.  These 
prices   are   firmly   held. 

Sockets. — The  great  amount  of  alteration  work  that  has 
been  done  this  winter  has  kept  demand  on  sockets  lively, 
and  trade  remains  good  up  to  the  present  time.  Quota- 
tions from  ample  stocks  are,  for  keyless,  24  cents;  key, 
$26.40,  and  for  pull  chain,  48  cents.  These  prices  are  for 
original  package  lots. 
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Tape. — Stocks  in  both  dealers'  and  jobbers'  hands  are 
spotty.  All  have  some  jjoods  on  hand,  but  any  real  de- 
mand would  send  purchasers  scurrying:  to  the  factory  with 
rush  orders.  The  present  quotation  on  rubber  tape  in  100- 
Ib.  lots  is  92  cents  per  pound;  in  less  quantities,  97  cents. 
Friction  tape  is  similarly  quoted  at  73  cents  and  81  cents. 
These  quotations  are  for  the  highest  grade. 


BOSTON 

Business  shows  little  change  from  week  to  week.  Job- 
bers' stocks  are  meeting  current  demands  easily,  and  buy- 
ing from  manufacturers  is  moderate,  small  orders  pre- 
dominating. Collections  require  close  attention.  Prices 
are  easier  on  outlet  bo.xes  and  non-metallic  flexible  con- 
duit. Deliveries  are  prompt  in  virtually  all  lines.  Manu- 
facturers are  filling  many  back  orders  for  electrical  prod- 
ucts, and  in  the  textile  and  leather  industries  improved 
conditions  are  evident.  The  Boston  building-trades  strike 
continues  to  curtail  buying,  but  in  New  England  as  a  whole 
building  and  engineering  contracts  for  the  week  ended  Feb. 
22  totaled  $2,796,300,  reflecting  some  betterment  of  con- 
ditions. A  good  deal  of  quiet,  steady  buying  by  central 
stations  is  going  upon  the  ledgers  of  jobbers  and  manu- 
facturers. 

Motors. — On  account  of  the  present  moderate  demand 
stock  shipments  can  be  secured  easily,  though  not  in  all 
standai'd  makes.  Recent  price  drops  do  not  appear  to  have 
stimulated  much  new  business,  though  inquiries  are  active. 
The  market  for  second-hand  motors  is  dull. 

Electric  Ranges. — Manufacturing  for  stock  is  going  on 
steadily  in  anticipation  of  the  spring  demand.  Prices  are 
sluggish.  A  good  business  is  expected  this  year.  Raw 
material  is  plentiful  now,  and  at  least  one  representative 
producer  is  operating  with  a  practically  unchanged  wage 
scale  five  to  six  days   a   week. 

Wire. — Rubber-covered  wire  is  moving  slowly  with  ample 
stocks.  No.  14  sold  at  $8.75  in  Boston  Monday  in  5,000-ft. 
lots.  Weatherproof  No.  8  sold  at  26.5  cents  per  pound 
in  100-lb.  to  200-lb.  lots.  Bare  copper  wire  was  bringing 
16.5  cents  per  pound  early  in  the  week,  with  moderate 
demand. 

Non-Metallic  Flexible  Conduit. — Easier  prices  rule,  the 
:,'j-in.  size  selling  around  $22  per  1,000  ft.  and  the  ils-in. 
at  $24,  both  in  5,000-ft.  lots.     Demand  is  off. 

Knobs  and  Tubes. — "Nail-it"  knobs  were  selling  Monday 
for  $27  per  1,000  in  barrel  lots  and  3-in.  tubes  at  $11.35 
per  1,000  in  barrel  lots.  Good  stocks  of  porcelain  are  now 
reported,  but  glass  insulators  are  scarce. 

Flexible  Armored  Conductor. — Prices  are  unsteady,  No. 
14  double-strip  bringing  around  $60  to  $65  per  1,000  ft.  in 
5,000-ft.  lots.  Stocks  are  liberal  and  the  volume  of  busi- 
ness small. 

.Appliances. — Not  much  activity  is  apparent  beyond  staple 
sales,  which  are  yielding  a  fair  business  in  old-established 
lines  and  makes.  Merchandising  departments  of  central 
stations  and  other  retailers  are  showing  considerable  life, 
however,  and  a  good  spring  trade  is  looked  for.  Renewed 
attention  is  being  given  to  intelligent  salesmanship  and 
service  to  the  customer. 


ATLANT.\ 

Reports  from  jobbers  indicate  little  or  no  increased  activ- 
ity on  the  part  of  the  contractor  or  dealer,  spring  buying 
having  as  yet  not  made  itself  evident.  Buying  by  indus- 
trial plants  mentioned  a  few  weeks  ago  has  disappeared, 
and  orders  do  not  continue  to  hold  up  as  indications  seemed 
to  promise  in  the  earlier  part  of  the  month.  Present  con- 
ditions, however,  have  not  created  a  spirit  of  pessimism 
among  the  more  prominent  jobbers.  They  feel  certain  that 
the  advent  of  spring  weather  cannot  help  but  bring  with  it 
orders  from  the  industrial  and  retail  trade,  stocks  having 
reached  a  low  ebb  from  lack  of  buying.  The  shortage  of 
homes  is  still  acute  in  most  of  the  Southern  cities,  though 
there  is  an  increasing  number  of  vacant  commercial  build- 
ings.    Office  space,  however,  remains   scarce.     Hume  build- 


ing will  undoubtedly  start  as  soon  as  weather  conditions 
will  permit. 

Bank  clearings  in  the  principal  Southern  cities  continue 
to  run  about  35  per  cent  below  those  of  last  year,  but 
credit  men  report  credit  conditions  as  slightly  improved. 

Panelboards. — There  has  been  little  new  business  in  panel- 
boards  in  the  past  few  months,  but  fill-ins  and  jobs  being 
completed  have  tended  to  keep  life  in  this  line.  Prices 
remain  steady,  and  promises  on  shipments  from  factory  of 
standard  equipment  have  been  materially  reduced. 

Oil  Switches. — There  is  very  little  oil-switch  business 
in  the  larger  sizes,  and  the  small  business  that  is  coming 
in  is  mostly  from  jobs  being  finished  in  the  textile  field. 

Washing  Machines. — After  a  protracted  period  of  apathy 
in  the  appliance  field,  especially  in  the  higher-priced  ar- 
ticles such  as  washing  machines,  the  tone  is  considerably 
improved  and  a  slight  increase  in  sales  is  noted  this  week. 
This  will  be  further  stimulated  by  the  fact  that  one  of  the 
largest  washing-machine  manufacturers  is  running  an  in- 
tensive campaign  in  Georgia.  Dealers  have  been  looking 
forward  to  a  reduction  in  the  price  of  washing  machines, 
but  indications  at  present  do  not  point  to  any  appreciable 
change  soon. 

Air  Heaters. — The  sale  of  electric  air  heaters  during  the 
winter  has  been  a  keen  disappointment  to  every  one,  and 
indications  are  that  large  stocks  will  be  carried  over.  This 
is  no  doubt  because  this  section  had  a  very  mild  winter  and 
the  final  users  have  not  purchased  appliances  of  this  nature 
as  freely  as  was  the  case  last  year. 

Power-Pole-Line  Switching  Equipment. — Jobbers  report 
business  in  this  line  picking  up  and  better  than  for  some 
time  past.  Stocks  are  in  excellent  shape  and  shipments  are 
coming  through  promptly. 

Farm-Lighting  Outfits. — The  increased  movement  re- 
ported several  weeks  ago  remains  about  the  same,  though 
inquiries  are  coming  in  in  greater  volume.  Stocks  of  large 
and  medium  sizes  are  rather  low  but  plentiful  in  the 
smaller  sizes.     Shipments  are  reasonably  prompt. 

Fans.— Though  it  is  a  little  early  for  much  activity  in  this 
line,  orders  are  reported  in  fair  volume.  Stocks  are  in  sat- 
isfactory condition  with  shipments  unusually  good.  A  price 
reduction  of  10  per  cent  was  announced  two  weeks  ago. 

Lamps. — Sales  are  very  good  and  will  be  further  stimu- 
lated by  the  merchandising  conference  held  in  Atlanta  in  the 
past  week.  Stocks  are  in  excellent  shape  and  shipments  are 
all  that  could  be  desired. 


ST.  LOUIS 

Sales  continue  in  sufficient  volume  to  prevent  discourage- 
ment on  the  part  of  jobbers,  though  they  are  not  doing  much 
ordering  in  turn  from  the  manufacturers.  Those  manufac- 
turers who  sell  direct  report  a  fair  amount  of  business. 
Demand  for  all  items  has  been  considerably  stronger  all 
through  February  than  it  was  during  January,  and  ordei-s 
filled  will  probably  run  from  10  to  15  per  cent  over  the 
previous  month.  The  market  has  become  more  competitive 
than  it  has  been  for  a  long  time,  and  price  is  the  con- 
sidered factor  in  most  sales.  This  applies  particularlv  to 
porcelains,  upon  which  quotations  vary,  though  all  of  them 
are  still  below  replacement  prices.  Power  sales  have  de- 
creased, but  they  are  still  much  higher  than  was  the  case 
two  years  ago.  Jobbers  report  a  good  demand  from  small 
utilities  through  Missouri  and  the  outlying  tx-ade  territory 
of  St.  Louis  to  the  Southwest.  Numerous  sales  of  lightning 
arresters  to  these  utilities  are  a  feature. 

Employers  of  workmen  in  the  building  trades  have  pre- 
pared new  blanket  contracts  calling  for  a  15  per  cent  cut 
in  wages  and  are  holding  conferences  with  the  men.  If 
the  contracts  are  accepted,  many  buildings  will  be  started 
immediately.  It  is  estimated  that  50  per  cent  of  the  men 
in  the  building  trades  are  out  of  employment  at  present. 

Collections  have  become  easier.  The  average  is  still 
around  sixty  days,  but  credit  departments  are  not  forced 
to  work  so  hard.  Some  jobbers  and  manufacturers  have 
notes  and  trade  acceptances  on  their  hands,  but  these  are 
being  liquidated  as  they  come  due. 
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Construction  Tools. — Most  jobbers  keep  part  of  their 
stock  for  use  in  emergencies  on  a  rental  basis.  Just  at 
present  supplies  of  tools  for  sale  are  spotty,  but  jobbers 
report  that  they  can  replenish  their  stocks  easily  if  <le- 
niand  quickens. 

Wire. — Sales  of  weatherproof  wire  have  picked  up  dur- 
ing the  week,  and  jobbers  have  been  moving  fairly  large 
quantities  of  the  Nos.  6,  8  and  10.  The  market  is  extremely 
competitive,  but  quotations  are  nominally  on  the  18-cent 
base.  Quotations  on  rubber-covered  wire  are  showing  more 
firmness,  the  lowest  pr;ce  during  the  week  being  J8.10  per 
1  000  ft.  of  No.  14,  in  5,00O-ft.  lots.  Demand  has  dropped 
off  to  some  extent.  The  market  for  magnet  wire  is  prac- 
tically dead,  manufacturers  having  enough  en  hand  to  take 
lare  of  their  requirements  for  some  time.  It  is  quoted  on 
the  18-cent  base,  while  bare  wire  is  quoted  around  151  csnts. 

Lamp  Cord. — There  is  a  fair  movement  here,  with  fix- 
ture manufacturers  taking  small  quantities  of  the  silk- 
covered  cord.  The  cotton  lamp  cord  is  selling  fairly  well 
in  a  very  competitive  market.  No.  18  twisted  silk  lamp 
cord  is  quoted  at  $33.4.5  per  1,000  ft.  and  the  cotton  cord 
at  $17.50  per  1,000  ft.,  both  in   small  quantities. 

Rigid  Conduit. — .Demand  was  off  against  last  week,  and 
prices  have  been  lowered  in  order  to  move  stocks,  which 
continue  large.  The  J-in.  black  is  quoted  around  $65  per 
1,000  ft.,  with  the  S-in.  size  priced  in  some  instances  as 
low  as  $73. 

Schedule  Material. — Price  concessions  have  increased  the 
demand  to  some  extent,  but  stocks  are  not  moving  satis- 
factorily yet.  Quotations  of  all  jobbers  are  below  those 
of  manufacturers. 

Washing  Machines. — A  large  increase  in  the  sale  of  wash- 
ing machines  has  been  noticeable  during  February.  Some 
jobbers  estimate  that  their  February  business  in  washing 
machines  increased  100  per  cent  over  that  of  January. 
Dealers  report  that  the  public  is  becoming  convinced  that 
it  will  not  save  much  by  waiting  several  months  for  prices 
to  come  down. 

Vacuum  Cleaners. — Demand  has  fallen  off  somewhat,  and 
dealers  are  not  ordering  heavily  from  jobbers.  Stocks  are 
good. 


SALT  LAKE  CITY— DENVER 

The  price  tendency  in  electrical  merchandise  is  down- 
ward. Rough  lumber  has  had  a  decline  of  from  40  to  50 
per  cent,  while  finished  lumber  remains  at  a  figure  that 
makes  building  difficult.  Some  jobbers  are  suffering  from 
overstocks  in  many  electrical  lines  as  the  result  of  having 
pyramided  orders  last  year.  Jobbers  who  are  not  compe- 
tent to  forecast  the  future  expect  a  big  industrial  expan- 
sion within  the  next  six  months.  That  there  will  be  sev- 
eral more  slow  months  in  the  meantime,  however,  is  the 
general   opinion. 

The  purchasing  power  of  Intermountain  farmers  is  at 
a  low  ebb,  with  no  immediate  prospect  of  alleviation.  Stocks 
in  nearly  all  lines  are  more  than  ample.  Deliveries  are 
excellent.  Orders  can  be  filled  from  Eastern  factory  centers 
in  from  fifteen  to  twenty  days.  The  volumes,  however,  are 
from  20  to  40  per  cent  below  normal,  indicating  a  rather 
sluggish  condition  of  the  market.  Collections  are  slowly 
improving. 

Distributing  Tran-sfornvers.  —  Jobbers  are  plentifully 
stocked  and  looking  forward  to  a  good  market  after  the 
beginning  of  the  spring  season.  A  price  recession  of  10 
per  cent  has   been   noted. 

Farm  High-Tension  Switches. — An  accurate  canvass  of 
the  territory  revealed  the  startling  fact  that  95  per  cent 
of  the  possibilities  within  reach  of  electric  service  are  now 
connected.  This  means  that  the  potential  field  for  installinK 
farm  lighting  and  power  plants  is  relatively  small  in  this 
immediate  territory. 

Ranges. — The  power  companies  have  all  placed  large 
orders  with  their  manufacturers,  indicating  their  confi- 
dence in  spring  and  summer  business.  The  present  stocks 
are  good.  There  is  some  intimation  in  the  trade  of  a  fall 
in   the  prices. 


SEATTLE— PORTLAND 

Both  jobbers  and  retailers  in  the  Puget  Sound  district 
assert  that  business  during  February  was  in  excess  of 
that  transacted  in  January  this  year  or  during  February 
last.  In  fact,  the  past  month,  on  account  of  weather  con- 
ditions which  permitted  building  construction  without  in- 
convenience, was  unusual  in  many  ways.  According  to 
every  indication  spring  has  arrived  in  this  section  and 
seasonal  activities  have  begun.  Stocks,  with  but  one  or  two 
exceptions,  are  in  excellent  condition  and  replenishments 
are  easy  to  obtain.  The  lumber  mills  and  logging  camps 
are  gradually  reopening  and  conditions  are  getting  back  to 
normal. 

Jobbers  in  the  Portland  district  report  a  material  im- 
provement in  business.  A  slump  in  domestic  appliances 
was  offset  by  a  greater  activity  in  pole-line  materials  in 
February.  Bare  copper  wire  is  the  cheapest  thing  on  the 
market  at  the  present  time.  Insulated  wires  have  also 
deL-reased  in  price.  Lamp  cord  can  be  purchased  one-third 
cheaper  than  it  could  last  August.  The  urgent  need  of 
construction  work,  the  announced  drop  in  prices  of  many 
steel  products  and  the  prospects  of  a  reduction  in  wages 
ell  point  toward  early  activity  in  construction  lines.  Man- 
ufacturers report  business  quiet. 

Ranges. — Sales  in  this  territory,  generally  speaking,  are 
languishing  owing  to  prevailing  high  prices  and  costs  of 
wiring.  Stocks,  both  of  jobbers  and  of  central  stations,  are 
in  good  shape,  but  prices  are  holding  firm  and  high.  Both 
jobbers  and  central  stations  report  numerous  inquiries  and 
prospects  but  state  th^t  business  will  not  materialize  until 
prices  show  considerable  decrease. 

Schedule  Material. — Owing  to  an  increasing  amount  of 
residence  and  business  construction  throughout  this  sec- 
tion this  line  of  merchandise  is  showing  a  comparatively 
healthy  movement,  although  sales  are  still  below  normal. 
Stocks  are  in  fine  shape  and  shipments  are  coming  through 
entirely  satisfactorily.  Prices  have  declined  from  1  to  5 
per  cent. 

SAN  FRANCISCO 

Business  conditions  in  general  are  mending  very  slowly. 
In  fact,  the  month  of  February  may  bs  said  to  close  with 
a  more  pessimistic  note  than  that  with  which  it  began. 
Collections,  however,  are  not  much  slower  than  usual, 
though  they  require  vigilant  following.  New  credits  are 
being  very  cautiously  extended.  Electrical  dealers  who 
are  availing  themselves  of  the  services  of  banks  and  finan- 
cial agencies  for  carrying  their  customers  on  house  ap- 
pliances find  that  each  contract  and  its  references  must 
be  giltedged. 

Ranges. — The  delay  in  supplying  new  power,  the  con- 
servation of  present  power  for  irrigation  loads  and  the 
general  attitude  of  the  purchasing  public  have  resulted  in 
disappointing  range  sales  for  the  year  and  the  expectation 
that  these  conditions  cannot  improve  within  the  next  few 
months.  It  is  reported  that  local  jobbers  have  requested 
their  factories  to  cancel  several  range  carload  orders.  On 
the  other  hand,  the  campaign  of  education  is  being  main- 
tained and  occasional  demonstrations  are  being  given  by 
dealers. 

Schedule  Material. — Business  is  better  than  during  the 
three  previous  months  but  is  below  the  February,  1920, 
showing.  On  the  other  hand,  just  as  the  local  steel  people, 
in  the  face  of  decreasing  business,  ai-e  placing  big  East- 
ern orders  so  as  to  be  ready  for  the  building  boom  when 
it  does  arrive,  so  there  is  a  disposition  to  accumulate  sched- 
ule stocks  for  the  same  emergency.  A  feature  of  the  Feb- 
ruary business  has  been  an  enormous  sale  of  pull  sockets, 
the   bulk   of  the   shipments   going  to   southern  California. 

Household  Devices. — There  has  been  recently  a  series  of 
bitter  complaints  among  the  electrical  dealers  over  the 
profit  margin  allowed  them  on  electrical  appliances.  This 
has  been  accentuated  by  falling  business  precluding  the 
possibility  of  maximum  quantity  purchases  to  secure  maxi- 
mum discounts.  A  general  sifting  of  overhead  and  other 
statistics  is  the  result,  in  order  to  secure  authoritative 
data  for  formal  complaints  to  jobbers  and  manufacturers. 
The  situation   is  not  yet   dear,  but  is  being  followed. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  from  Jobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Mitchell-Kand  Takes  on  Ebony 
Asbestos  Wood  Line 

Mitchell-Rand  Manufacturing  Com- 
pany, 18  Vesey  Street,  New  York,  is 
distributing  in  the  New  York  territory 
ebony  asbestos  wood  for  switcheo,  pan- 
els and  bases  manufactured  by  Johns- 
Manvllle,  Inc.  A  good  assortment  of 
stock  will  be  carried  in  the  company's 
warehouse  to  insure  quick  deliveries. 


Supply  Jobbers'  Association's 
Publicity  Campaign 

In  connection  with  its  campaign  of 
publicity  the  Electrical  Supply  Job- 
bers' Association  has  been  following 
through  a  pretty  vigorous  line  cf  ad- 
vertising. The  campaign  began  last 
September  and  will  run  through  De- 
cember, 1921.  With  the  publishing  of 
announcements  of  new  electrical  prod- 
ucts by  manufacturers,  the  questions 
arise  in  the  buyer's  mind:  "Is  this 
what  I  want?"  and  "Where  will  I  get 
it?"  The  association  answers  these 
questions  in  its  publicity  matter  by 
the  slogan:  "Ask  your  electrical  supply 
jobber." 

Sixteen  months  of  advertising  in  the 
electrical  trade  papers  covering  the  en- 
tire electrical  field,  150,000  illustrated 
folders,  50,000  booklets,  3,000  plan  books 
and  broadsides,  15,000  letters  to  jobbers' 
salesmen,  accompanied  by  exhibits,  and 
1,500  letters  to  association  members, 
also  accompanied  by  exhibits,  will  cover 
the  scope  of  the  campaign. 


Brandywine  Fibre  Products  Space 
Enlarged 

In  more  than  doubling  its  capacity 
in  floor  space  and  trebling  it  in  equip- 
ment, the  Brandywine  Fibre  Products 
Company,  Wilmington,  Del.,  announces 
that  it  is  now  in  a  better  position  than 
ever  before  to  take  care  of  hard  vulcan- 
ized fiber  tubing  and  standard  mill 
lengths  or  parts  machined  to  order. 


Profit  Sharing  and  Copartnership 
at  the  Blaw-Knox  Works 

With  the  reduced  working  schedule 
at  the  works  of  the  Blaw-Knox  Com- 
pany, Blawnox,  Pa.,  there  are  449  men 
employed  in  the  shops.  Of  this  num- 
ber 391  are  stockholders.  The  amount 
they  have  invested  totals  $168,000.  In 
addition  to  this  the  shop  foremen  own 
$56,000.  There  are  204  men  and  women 
employed  in  the  general  and  district 
offices,  and  they  have  invested  $400,000. 
Including  the  officers  and  the  heads  of 
the  company  who  are  actively  engaged 
in  the  business,  the   investment  of  the 


entire  group  amounts  to  about  $2,000,- 
000,  or  60  per  cent  of  the  entire  out- 
standing      capitalization,       which       is 

$3,417,825. 


Japanese  Engineers  Visit  Salt 
Lake 

T.  Nishioka  and  M.  Nakamura  of  the 
commercial  engineering  department  of 
the  Tokio  Electric  Company,  Ltd.,  Ka- 
wasaki Kanagawaken,  Japan,  were 
recent  visitors  in  Salt  Lake  City.  The 
company  which  these  men  represent  is 
the  Japanese  branch  of  the  General 
Electric  Company,  and  their  visit  to 
America  is  for  the  purpose  of  obtaining 
new  ideas  in  connection  with  the  com- 
mercial branch  of  the  industry. 


Electrical  Equipment  Sales  by 
War  Department 

Electrical  equipment  to  the  extent 
of  $1,697,072  was  sold  as  surplus  prop- 
erty by  the  director  of  sales  of  the  War 
Department  prior  to  Jan.  1.  This  does 
not  include  electrical  equipment  trans- 
ferred or  sold  to  government  depart- 
ments or  agencies. 


Howell  Motors  Company  Increases 
Distributers 

In  line  with  its  policy  of  producing 
motors  for  national  stock,  as  recently 
noted  in  these  pages,  the  Howell 
(Mich.)  Electric  Motors  Company  has 
rapidly  increased  the  number  of  its 
distributers.  The  latter  now  cover 
about  twenty-four  of  the  most  impor- 
tant cities  in  ths  country  and  Canada, 
Howell  motors  being  stocked  in  these 
cities.  A  complete  list  of  the  com- 
pany's distributors  follows:  Electrical 
Machinery  Sales  Company,  Chicago, 
Milwaukee  and  Minneapolis;  W.  L. 
Veit,  Philadelphia;  Carl  Johnston, 
Grand  Rapids,  Mich.;  Garland- Affolter 
Engineering  Company,  San  Francisco; 
L.  M.  Sperry,  St.  Louis;  H.  J.  Witt- 
man,  Toledo;  Ohio  Machine  &  Motor 
Company,  Cleveland;  D.  W.  Smith,  New 
York  City;  A.  H.  Keleher  (export  for 
South  America),  44  Whitehall  St.,  New 
York  City;  Export  office,  90  West 
Street,  New  York  City;  J.  E.  Hoffman, 
280  Carolina  Street,  Buffalo;  L.  B. 
Gottschall.  Dallas;  Electric  Supply 
Company,  Saginaw,  Mich.;  Sperry  & 
Bittner,  Pittsburgh;  Electric  Motor  & 
Machinery  Co.,  Ltd.,  Montreal,  Que., 
and  Toronto,  Ont.;  Southern  Electric 
Supply  Company,  Atlanta;  Virginia 
Machinery  &  Well  Company,  Rich- 
mond, Va.;  E.  &  M.  Products  Company, 
Boston;  J.  R.  Purser,  Charlotte,  N.  C; 


Intermountain  Sales  Company,  Denver; 
Machinery  &  Electrical  Supply  Com- 
pany, Winnipeg,  Man.;  Power  Machin- 
ery Company,  Kansas  City;  W.  W. 
Eraser,  Vancouver,  B.  C. 


Manufacture  of  Pelton  Furnace 
Line  Resumed 

Announcement  is  made  by  C.  R.  Pel- 
ton,  president  of  the  Pelton  &  Crane 
Company,  Detroit,  that  the  company 
has  resumed  the  manufacture  of  the 
Pelton  electric  furnace  line,  which  was 
discontinued  in  1916  when  it  was  not 
possible  to  obtain  certain  materials 
necessary  to  the  manufacture  of  the 
furnaces  on  a  standard  of  past  quality. 
Moreover,  platinum  had  advanced  in 
price  to  a  point  which  made  the  fur- 
nace price  too  high  to  obtain  a  profit- 
able volume  of  production.  The  fur- 
nace and  pyrometer  lines  are  intended 
primarily  for  use  in  the  dental  pro- 
fession. 


Carter  Electric's  Merchandising 
Conference 

The  merchandising  conference  of  the 
General  'Electric  Company  and  its  sub- 
sidiaries, in  collaboration  with  the  Car- 
ter Electric  Company,  held  in  Atlanta 
on  Feb.  21  and  22,  proved  a  big  success, 
especially  as  regarded  attendance  by 
contractor-dealers  throughout  the  state. 

The  Carter  Electric  Company  initi- 
ated dealer  conferences  of  this  nature 
four  years  ago,  and  it  is  interesting'  to 
note  that  there  were  twenty-five  pres- 
ent at  the  first  meeting  and  forty  and 
sixty  respectively  at  the  second  and 
third  meetings,  while  actual  signed  at^ 
tendance  cards  showed  that  238  people 
attended  the  recent  conference.  All 
those  attending  were  enthusiastic  over 
the  outcome  of  the  conference,  and 
many  dealers  have  already  requested 
the  Carter  Electric  to  take  up  with  the 
General  Electric  Company  the  rear- 
rangement of  their  stores. 


Lighting  Fixture  Manufacturers 

Re-elect  Officers 

The  National  Council  of  Lighting 
Fixture  Manufacturers  at  the  close  of 
its  convention  and  market  in  Buffalo, 
the  third  week  in  February,  re-elected 
Fred  R.  Farmer  of  Chicago  as  presi- 
dent, William  Horn  of  Philadelphia  as 
vice-president  and  Charle.s  H.  Hof- 
richter  of  Cleveland  as  secretary-treas- 
urer. 


Government  Seeks  to  Dissolve 
Southern  Pine  Association 

The    United    States    government    on 
Feb.  21  filed  injunction  iivoceedings  in 
the  federal  court  against  the  Southern 
Pine     Association,     sixty-one     corpj^jacob 
tions  and  sixty-nine  individuals,  ^.^ital- 
effort  to  end  an   alleged  conspiracj^i  ^*^" 
curtail    the    supply    and    increase    tnHN'G 
price  of  yellow-pine  lumlwr.  '"l" 

The    suit    charged    »1olation    of    the     - 
Sherman  anti-trust  I'W  by  the  associa^ 
tion    and    asked   for        ''reliniina.'y  in- 
junction   to    restrain  'roni    recom- 
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mending  or  suggesting  curtailment  or 
restriction  of  production  of  yellow  pine 
"or  measures  or  acts  tending  to  result 
in  such  curtailment  or  restriction." 

This  is  a  suit  similar  to  that  insti- 
tuted against  members  C'f  the  American 
Hardware  Manufacturers'  Association, 
as  discussed  on  page  100  of  the  July 
10, 1920,  issue  of  the  Electrical  World. 


motors  per  month  with  a  sales  value 
of  approximately  $30,000.  The  exist- 
ing sales  policy,  motor  design,  etc.,  will 
remain  unchanged,  it  is  announced. 


Westinghouse  Builds  Experi- 
mental Laboratory  for 
High  Voltages 

Recent  advices  from  the  Westing- 
house  Electric  &  Manufacturing  Com- 
Xiany  state  that  owing  to  the  trend 
toward  higher  voltages  which  is  being 
initiated  in  the  West  and  which  will 
ultimately  extend  to  all  parts  of  the 
United  States  the  Westinghouse  com- 
pany is  building  a  complete,  modern, 
high-voltage  experimental  laboratory. 
In  this  laboratory  will  be  installed  two 
transformers,  one  rated  at  1,000,000 
volts,  1,000  kva.,  the  other  rated  at  500,- 
000  volts,  .500  kva.,  which  can  be  con- 
nected to  give  1,500,000  volts  between 
terminals. 

The  laboratory  will  be  120  ft.  long, 
110  ft.  wide  and  50  ft.  high,  without 
columns  of  any  sort.  High-voltage  in- 
sulators, transformer  terminals  and 
circuit-breaker  terminals  will  be  tested 
in  this  plant. 


Apex  Puts  on  Sales  Contest 

A  nation-wide  sales  contest  is  being 
arranged  by  the  Apex  Electrical  Dis- 
tributing Company,  Cleveland,  in  con- 
nection with  the  sales  of  its  Apex 
electric  suction  cleaners,  according  to 
an  announcement  made  by  R.  J.  Stritt- 
matter,  sales  manager.  The_  contest 
began  Feb.  19  and  will  close  on  the 
last  day  of  March,  after  which  prizes 
will  be  awarded  to  those  making  the 
best  sales  showing  during  the  compe- 
tition. 


National  Chain  Buys  Larger 
Factory  in  New  Jersey 

The  National  Chain  Company,  Col- 
lege Point,  Long  Island,  N.  Y.,  has 
purchased  a  building  at  Belleville,  N.  J., 
which  will  be  remodeled  as  a  factory 
for  the  production  of  chain  for  lishting 
fixtures.  These  new  quarters  will  com- 
nrise  about  30,000  sq.ft.  of  space,  part 
one-story  and  part  two-story,  increas- 
ing the  former  factory  capacity  about 
two-thirds.  Occupancy  is  expected 
about  May  1.  A  resident  sales  branch 
will  be  established  in  Chicago  soon. 
The  company  has  just  developed  a  real 
brush-brass  finish  on  steel-plated  chain, 
according  to  C.  W.  Smith,  treasurer 
and  sales  manager,  and  a  new  "jap" 
bronze-plated  finish. 


Crawford  Motor  Changes  Hands 

The    William    B.    Durgin    Company, 
manufacturer    of    Crawford    motors    at 
Concord,  N.  H.,  has  been  purchased  by 
L.  E.  Wooton  Company,  Inc.,  New  York 
City,  the  sole  selling  agent  for  Craw- 
ford   motors.      The    new   company    has 
been      reorganized      and      incorporated 
under   New   Hampshire   laws   with   the 
name  of  Crawford  Manufacturing  Com- 
pany,  at   a   capitalization    of   $150,000. 
L.  E.  Wooton  is  president,  J.  J.  Craw>- 
ford  vice-president,  P.  L.  Gill  treasurer 
and    R.    L.    Blanchard    secretary.      Mr. 
Crawford  was  superintendent  under  the 
old  company  and  Mr.  Blanchard  assist- 
ant superintendent.     They  will  both  re- 
main at  the  Concord  plant,  while   Mr. 
Wooton   and    Mr.   Gill   will    make   their 
farm   lifquarters   in   New  York.     The   Wil- 
imniet^    B.    Durgin    Company    has    been 
Hatinufacturing  motors  for  its  own  use 
iirdeor  the  past  seven  or  eight  years,  and 
denafter    the    war   began    the    commercial 
ar  manufacture     of     polyphase     induction 
i'    motors  of  h  hp.  to  15  hp.  was  under- 
taken.   The  plant  at  present  has  a  ca- 
pacity   output    of    about    300    to    350 


and  to  impart  American  standards  of 
sales  and  service.  Mr.  Stimpson  is 
serving  in  the  capacity  of  general 
manager  of  the  Transit  Engineering 
Company,  Ltd.,  a  British  firm  which 
has  been  organized  especially  for  han- 
dling the  Milburn  and  Detroit  cars  and 
the  Ward  truck.  The  agency  for  the 
Wotton  electric  charging  apparatus, 
manufactured  by  the  Electric  Products 
Company  of  Cleveland,  has  also  been 
secured. 


More  Space  for  Riddle  Fixtures 

The  E.  N.  Riddle  Company,  Toledo, 
Ohio,  has  bought  and  remodeled  an  old 
hotel  on  Fourth  Street  and  is  now  oc- 
cupying it  for  the  manufacture  of 
lamps  and  lighting  fixtures  for  residen- 
tial use  only.  The  now  factory  takes 
in  80,000  sq.ft.  of  working  space,  which 
is  about  three  times  that  of  the  former 
factory  on  Broadway,  Morris  and 
Ottawa  Streets.  The  company  gave 
up  the  production  of  a  glassware  line 
during  the  war  and  is  concentrating  on 
the  candelabra  and  candle-type  designs. 


Cutler-Hammer  Increases  Quar- 
ters for  Clutch  and  Magnet 
Department 

The  Cutler-Hammer  Manufacturing 
Company,  Milwaukee,  has  transferred 
its  clutch  and  magnet  department  from 
the  main  works  in  Milwaukee  to  a  plant 
recently  acquired  in  West  Allis,  Wis. 
This  addition  increases  the  total  floor 
space  by  100,000  sq.Ft.  The  building 
housing  the  shops  and  office  is  300  ft.  x 
300  ft.  and  is  equipped  with  machinery 
for  the  manufacture  of  the  various 
products  of  the  department,  including 
electric  shoe  brakes,  lifting  magnets, 
magnetic  clutches,  etc.  A  portion  of 
the  plant  is  devoted  to  making  punches 
for  the  motor  controllers  put  out  by 
the  main  plant  in  Milwaukee.  This 
branch  plant  employs  between  250  and 
300  persons  and  maintains  a  cafeteria 
and  hospital  on  the  grounds.  B.  T. 
Poote,  formerly  of  the  engineering  de- 
partment at  the  main  works  and  later 
manager  of  the  Boston  district  office, 
is  manager  of  the  new  plant. 


American  Electric  Vehicles 
Pushed  in  India 

H.  B.  Stimpson,  who  was  formerly 
the  Boston  district  manager  for  the 
Milburn  and  Detroit  electric  pleasure 
cars  and  the  Ward  electric  commercial 
truck,  is  now  in  Calcutta,  India,  to  as- 
sist in  opening  up  the  market  in  that 
country  for  American  electric  vehicles 


McKenney  &  Waterbury  Company 
Changes  Hands 

The  McKenney  &  Waterbury  Com- 
pany, Boston,  Mass.,  has  been  pur- 
chased by  Murvyn  W.  Vye  and  AIfr«d 
J.  Paine  and  since  March  1  has  been 
doing  business  under  the  name  of  the 
McKenney  &  Waterbury  Company,  Inc., 
wholesalers  and  retailers  of  lighting 
fixtures  and  supplies.  This  house  is 
one  of  the  oldest  in  the  East,  having 
been  in  business  nearly  three-quarters 
of  a  century.  It  is  said  that  the  first 
kerosene  lamp  marketed  in  Boston  was 
handled  by  the  founder,  a  member  of 
the  McKenney  family.  It  has  been 
conducting  business  for  thirty-three 
years  at  its  present  site  at  Franklin 
and  Congress  Streets,  and  its  slogan, 
"We  Light  the  World,"  is  known  from 
coast  to  coast. 


The  Cleveland  Electric  Motor  Com- 
pany, 5213  Windsor  Avenue,  Cleveland, 
announces  that  D.  Wilson,  formerly 
sales  manager  for  the  Electro  Dynamic 
Company,  has  returned  to  Philadelphia 
and  will  become  associated  with  Harris 
&  Evans,  Real  Estate  Trust  Building, 
in  the  distribution  of  the  products  of 
the  Cleveland  Motor  Company. 

The  Runzel  Lenz  Electric  Manufac- 
turing Company,  1751-55  Northwestern 
Avenue,  Chicago,  manufacturer  of  lamp 
cords  and  wire  annunciators,  is  con- 
sidering the  construction  of  a  two-story 
factory,  50  ft.  x  60  ft.,  to  cost  about 
$20,000. 

The  Celluloid  Zapon  Company,  200 
Fifth  Avenue,  New  York  City,  manu- 
facturers of  lacquers,  insulating  var- 
nishes, lamp  fiostings,  etc.,  announces 
the  opening  of  its  Philadelphia  office  at 
520  Walnut  Street,  in  charge  of  B.  O. 
Clausen. 

The  Cincinnati  Electrical  Tool  Com- 
pany, Freeman  Avenue,  Cincinnati, 
Ohio,  has  been  authorized  to  increase  its 
capital  stock  from  $75,000  to  $225,000. 
The  company,  it  is  stated,  does  not  con- 
template any  immediate  extensions. 

The  Wunder  Ice  Machine  &  Refriger- 
ating Company,  Cincinnati,  Ohio,  has 
been  authorized  to  increase  its  capital 
stock  from  $25,000  to  $100,000.  No 
definite  plans,  it  is  understood,  have 
been  made  for  extensions. 

The  Mar-SIa  Manufacturing  Com- 
pany, Youngstown,  Ohio,  recently  or- 
ganized and  with  a  plant  at  Hubbard, 
Ohio,  will  deal  in  chemically  treated 
switchboards. 

The  Crane  Company,  836  South 
Michigan   Avenue,   Chicago,   is   having 
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plans  prepared  for  the  erection  of  a 
two-story  and  three-story  machine  and 
repair  plant  on  property  recently  ac- 
quired on  Twenty-fourth  Street.  Pitts- 
burgh. A  six-story  warehouse  build- 
ing, 72  ft.  X  90  ft.,  will  also  be  erected. 
The  cost  of  the  buildings,  including 
equipment,  is  estimated  at  about  .$500,- 
000. 

The  Wagner  Electric  Manufacturing 
Company,  St.  Louis,  announces  the  re- 
moval of  its  Boston  office  and  service 
station  to  342  Newbury  Street,  where 
it  will  occupy  the  entire  building. 
Brooks  Faxon  will  continue  in  charge 
as  district  manager. 

The  American  Insulator  Corporation, 
New  Freedom,  Pa.,  announces  the  ap- 
pointment of  the  Albert  J.  Cox  Com- 
pany, 584-570  West  Monroe  Street, 
Chicago,  as  its  sales  representative  in 
the  States  of  Illinois.  Indiana.  Mis- 
souri, Iowa,  Minnesota  and  Wisconsin. 
The  Albert  J.  Cox  Company  will  handle 
the  "Aico"  line  of  products,  consisting 
of  cold-molded  insulating  parts  for 
electrical   and   automotive   units. 

■  The  Packard  Electric  Company,  War- 
len,  Ohio,  manufacturer  of  transform- 
ers and  starting,  ignition  and  lighting 
cable,  has  moved  into  its  new  quarters 
in  the  Printers'  Crafts  Building.  461 
Eighth  Avenue  at  Thirty-fourth  Street, 
New  York  City.  J.  E.  Erickson.  man- 
ager for  the  New  York  district,  is  in 
charge. 


The  Cutler-Hammer  .Manufacturing 
Company,  Milwaukee,  held  a  general 
sales  meeting  in  Milwaukee  from  Feb. 
14  to  19,  which  was  attended  by  the 
office  managers  of  the  several  district 
offices  of  the  company.  W.  C.  Stevens, 
sales   manager,   was  in   charge. 

The  Hazard  Manufacturing  Company, 
Wilkes-Barre,  Pa.,  manufacturer  of 
wire  rope  and  electrical  wires  and 
cables,  has  opened  a  new  sales  office 
and  warehouse  at  1701-1703  First  Ave- 
nue, Birmingham,  Ala.,  in  charge  of 
R.   J.    Bravard,   district   manager. 

Stuckeman  Brothers,  18  Ruth  Street, 
Pittsburgh,  Pa.,  manufacturer  of  small 
motor-driven  air  compressors  and  other 
specialties,  has  recently  been  incorpo- 
rated with  a  capital  stock  of  $50,000, 
in  order  to  facilitate  expansion  along 
other  lines.  W.  F.  Stuckeman  is  presi- 
dent. 

The  Jeffrey  Manufacturing  Company, 
Columbus,  Ohio,  manufacturer  of  coal- 
mining machinery,  electric  locomotives, 
elevating,  conveying  and  crushing  ma- 
chinery, announces  the  removal  of  its 
Denver  (Col.)  office  from  the  First  Na- 
tional Bank  Building  to  421  United 
States   National   Bank   Building. 

McKay  &  Sherman.  741  Monadnock 
Block,  Chicago,  has  been  formed  by 
Charles  W.  McKay  and  P.  C.  Sherman 
for  the  practice  of  engineering  valua- 
tion of  industrial  and  public  utility 
properties. 


Foreign  Trade  Notes 


THE  AMERICAN-  CHAMBER  OF  COM- 
MERCE IN  BERLIN.  W-S.  Equitable 
Building.  Berlin.  Germany,  has  established 
a  branch  office  at  1939  Park  Row  Building. 
New  York  City,  in  the  interests  of  the 
American  manufacturer,  exporter  and  im- 
porter. Information  can  be  obtained  on  all 
matters  pertaining  to  commercial  inter- 
course between  the  United  States  and 
Central  Europe.  S.  George  Fremont,  sec- 
retary and   manager,   is  in   charge, 

TENDERS  ASKED  FOR  ELECTRICAL 
AND  PUMPING  EQUIPMENT  IN  BUENOS 
AIRES. — The  Department  of  Public  Works 
of  Buenos  Aires,  Argentina,  according  to 
the  London  Eh  rtrical  Times,  is  asking  for 
tenders  (to  be  submitted  by  March  -1)  for 
two  groups  of  water  turbines  and  genera- 
tors, with  switchgear.  etc.  The  Depart- 
ment of  Sanitary  "Woi-ks  in  Buenos  Aires 
is  also  inviting  tenders  (to  be  presented 
hy  March  21)  for  eleven  sets  of  centrifugal 
puTnps  with  electric  motors  and  accessories. 

THE  SIMPLEX  WIRE  &  CABLE  COM- 
PANY. 201  Devonshire  Street.  Boston,  an- 
nounces that  it  has  made  arrangement  with 
the  Eastern  Engineering  Company,  with 
nain  offices  in  Tampico.  Mexico,  to  handle 
i:s   products   in    that  country. 

METERS  REQUIRED  IN  MONTE- 
\  IDEO. — According  to  the  London  Electrical 
Iddiistiies  the  State  Power  House  in  Monte- 
video, Uruguay,  has  published  tenders  for 
the  supply  of  10,450  meters  for  private  in- 
stallations sened  by  it  in  Montevideo,  the 
supply  comprising  a  three-phase.  50-cvcle 
system.  Tenders  must  be  presented  to  the 
Sccretaria  del  Directorio  de  las  Usinas 
Electricas  del  Estado,  Calle  Dayman,  No. 
1471.  by   May    29. 

ELECTRIC  PLANT  IN  SAN  SALVA- 
DOR.— The  municipality  of  Santiago  de 
Maria.  Department  of  Usulutan.  San  Sal- 
vador, has  granted  a  contract:  for  the  estab- 
lishment of  an  electric  light  company  which 
is  to  supply  electricity  in  that  city  and 
also  to  the  city  of  Berlin,  in  the  same 
department.  The  population  of  the  two 
cities  is  estimated  at  10,000  and  9,000 
respectively. 

HYDRO  -  ELECTRIC  DEVELOPMENT 
IN  FORMOSA. — The  general  government 
of  Taiwan,  according  to  Consul  Dooman. 
is  now  considering  the  advisability  of  .sanc- 
tioning the  erection  by  the  Asano  interests 
of  a  hydro-electric   power   plant   to   develop 


10(1. oori  hp.  on  the  upper  reaches  of  the 
Tiako  River,  in  the  south  of  Formosa.  The 
Asano  interests  are  promoting  the  project. 
assisted  by  American  capital  and  American 
engineers,  and  the  machinery  is  to  be  pur- 
chased  in   the   United    States. 

DEMAND  FOR  ELECTRICAL  EQUIP- 
MENT AND  MACHINERY  IN  SPAIN. — 
At  present  there  is  a  good  market  for  elec- 
trical appliances  and  machinery  in  Spain. 
Large  power  plants  are  now  being  built, 
espeeiallj-  in  the  provinces  of  Barcelona 
and  Granada.  Plants  developing  more  than 
750,000    hp.    have    been    constructed    lately. 

Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the' 
number. 

A  mercantile  distributing  company  in 
Canada  (No.  34.442)  desires  to  secure  an 
agency  for  the  sale  of  electrical  specialties, 

etc. 


New  Apparatus  and  Publications 


TOOLS. —  The  Goodell-Pratt  Company. 
Greenfield,  Mass.,  is  disti-ibuting  its  "No.  14 
Tool  Book,"  in  which  it  describes  and  illus- 
trates over  2.000  sizes  and  kinds  of  tools 
for  toolmakers,  machinists,  carpenters  and 
householders. 

TRANSFORMERS.  —  The  Pittsburgh 
Transformer  Companv.  Pittsburgh,  has  is- 
sued bulletin  No.  2010.  covering  its  "Pitts- 
burgh"  distributing  transforniei-s. 

STORAGE  BATTERIES.  —  The  Gould 
Storage  Battery  Company,  30  East  Forty- 
second  Street.  New  York  City,  has  issued 
bulletin  L-2.  describing  types  L-149-A  and 
L-149-B  of  Gould  storage  batteries  for  min- 
ing and  industrial  locomotives.  Catalog 
V-7  covers  its  electric  vehicle  types  of 
storage  batteries  with  "Dreadnaught" 
plates.  The  company  is  also  distributing 
three  booklets  giving  instructions  on  the 
care  and  operation  of  the  Gould  locomotive 
batteries.  Gould  batteries  in  mine  locomo- 
tivt-s  and  Gould  batteries  in  .starting  and 
lighting  systems   respectively. 

PROTECTIVE  APPARATUS. — The  Elec- 
tric Service  Supplies  Company,  .Seventeenth 


and  Cambria  Streets,  Philadelphia,  has 
issued  bulletin  No.  175,  covering  the  Graton- 
Daniels  and  Keystone  lightning  protective 
apparatus. 

INSULATORS  AND  LINE  MATERIAL. 
. — The  Ohio  Bra.ss  Company,  Mansfield, 
Ohio,  is  distributing  its  1921  catalog.  No.  IS. 
The  book  is  cloth-bound  and  contains  638 
pages. 

BOILER  PLANT  ECONOMY. — The  H-S- 
B-W  Cochrane  Corporation.  Philadelphia. 
has  issued  a  second  revised  edition  of 
"Finding  and  Stopping  Waste  in  Modern 
Boiler  Rooms."  The  book  is  cloth  bound 
and  contains   414   pages. 

ELECTRIC  BOTTLE  WASHER. — The 
Electric  Specialty  Company.  Stamford. 
Conn.,  is  distributing  bulletin  No.  227.  cov- 
ering the  "ESCO"  electric  bottle  washer 
and  general  household  motor  combined  in 
one   unit. 

DIESEL  ENGINES.— The  Busch-Sulzer 
Brothers  Diesel  Engine  Company.  St.  Louis, 
is  distributing  a  bulletin  describing  its 
Die  sil  engines  in  large  hydro-electric, 
stand-by    and    auxiliary    plants. 

CONNECTOR  PLUG.— The  Ideal  Electric 
Manufacturing  Company.  42  Walnut  Street. 
N.  J.,  is  distributing  a  four-page  leaflet 
describmg  its  "Attachall"  plug  for  irons, 
toasters,  stoves,  percolators  and  other  heat- 
ing apparatus. 

ELECTRIC  BUFFER. — The  U.  S  Elec- 
trical Manufacturing  Company,  Los  Angeles, 
has  recently  developed  a  new  heavv-duty 
Johnson  electric  buffer. 

ELECTRIC  MOTIVE  POWER.— "Indus- 
trial Electricity"  is  the  title  of  a  booklet 
published  by  the  Habirshaw  Electric  Cable 
Company,  Yonkers,  N.  Y..  which  gives  prac- 
tical suggestions  and  data  for  the  manu- 
f.acturer  regarding  the  use  of  electricitv  in 
industrial    plants. 


New  Companies 


c\R>IAHAN  fi-  DALZELL.  INC..  New 
York,  has  been  incorporated  bv  R  O  Car- 
mihan.  E.  Gunn  and  R.  N.  lialzell.  Great 
jyi'?,V.?-  ^•,  '^^'^  company  is  capitalized  at 
?2U,000  and  proposes  to  manufacture  elec- 
trical  machinery. 

THE  LIGHTHOUSE  CORPORATION 
New  York,  has  been  incorporated  bv  I  L 
and  B.  Newland.  468  West  Broadwav  to 
nianufacture  brass  and  other  metal  ligiiting 
fixtures.      The   capitalization    is    $50,000. 

HUNTER  BROTHERS.  INC.,  Elizabeth. 
N.  J.,  has  been  incorporated  bv  Joseph  B 
Richard  J.  and  James  F.  Hunter,  334 
Alorris  .Avenue.  The  company  is  capitalized 
,  fi.0,000  and  proposes  to  manufacture 
electrical  appliances. 

THE  ANGLE  LAMP  COMPANY.  New 
lork,  has  been  incorporated  bv  B.  L  Hew- 
iU'  V- ,^ '"."'?"' b  3nd  W.  V.  McMahon.  110 
West  Fortieth  Street,  to  manufacture  elec- 
tiK  lamps,  fixtures,  etc.  The  companv  is 
capitalized  at  $55,000.  " 

THE  MOTOR  DRIVEN  CLOCK  COR- 
PORATION. New  York,  has  bein  incorpo- 
rated by  P.  F.  Casey.  C.  W.  Landers  and 
I.  S.  Lambert,  132  Nassau  Street,  with  a 
capital  stock  of  $50,000.  The  company 
proposes  to  manufacture  electrically  op- 
erated clock  mechanisms,  parts    etc 

rnA?PAM4'^'?-^';V^  ELECTRIC  FIXTURE 
COMPANY,  lo-17  South  Clinton  Street, 
Chicago,  has  been  incorporated  bv  William 
C.  Duncan.  Bernard  M.  Smith  and  William 
,.•  S)-^fn')?-  T*"^  company  is  capitalized 
,u  $2.1.000  and  proposes  to  manufacture 
electrical  specialties. 

THE  WESTON  BATTERY  COMPANY 
New  Haven.  Conn.,  has  been  incorporated 
by  F.  P.  Hauser.  Ansonia  :  J.  H.  Benedict. 
U  estport :  F.  L.  Barnes.  Harry  Weston  Jr 
*r"»,"?,n  ?!^-  '''?*'  company  is  capitalized 
at  SIOU.OOO  and  proposes  to  manufacture 
electrical  supplies. 

THE  R.  B.  N.  ROTARY  MOTORS  COR- 
PORATION. Grantwood.  N.  J.,  has  been 
incorporated  by  W'illiam  R.  Krebs  P  E 
Brulatour,  E.  W.  Norton  and  others  The 
company  is  capitalized  at  $125,000  and  pro- 
poses to  niajiufacture  motors  and  parts. 

THE  ILLUMINATING  MANUFACTUR- 
ING CORPOR.ATION,  Chicago,  III.  has 
been  incorporated  by  James  R.  Hughes.  15 
South  Clinton  Street ;  W.  C.  Duncan,  Jacob 
Ahren  and  others.  The  company  is  capital- 
ized at  $25,000  and  proposes  to  manuYac- 
ture   lighting  fixtures. 

THE  BARABOO  MANUFACTURING 
COMPANY,  Baraboo.  Wis.,  has  been  incor- 
porated by  Ferdinand  Bfflnger.  W.  M.  Ott. 
George  W.  Andrews  and  others.  The  com- 
pany is  capitalized  at  $100,000  and  proposes 
to  manufacture  lelectrically  operated  refrig- 
erating units  tor-  domestic  and  commercial 
use. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(la.sued   Feb.    S,    1921) 

1,367,  842.  Electric  Fuhnace  for  Treat- 
INO  Gases  ;  Bruno  Thomas,  Seattle, 
Wash.  App.  filed  April  .'^O,  1917.  Fixa- 
tion of  atmospheric  nitrogen. 

1,367,844.  Lamp-Voi.tagr  Regulator;  Wil- 
liam A.  Turbayne,  Niagara  Falls,  N.  Y. 
App.  filed  July  18,  1!)17.  Car-lighting 
system. 

1,367,84,'),  Lamp-Voltaob  Regulator; 
William  A.  Turbayne,  Niagara  Falls,  N,  Y. 
App.  filed  July  23,  1917,  Car-lighting 
system. 

1,367,913.  Trolley  Wheel;  Ra>-mond  G. 
I-arson,  Owatonna,  Minn.  App.  filed  May 
Z&,  1920.     Spiral  replacing'  grooves. 

1,367,915,  Electromagnetic  Apparatus; 
Marius  C.  A.  Latour,  Paris,  France.  App. 
filed  Aug.  2,  1917.  For  submarine  tele- 
graphy or  telephony. 

1,367,920.  Trolley  Shoe;  Joseph  S. 
O'Brien,  Wcatflold,  Mass,  App,  filed  July 
3,  1920.     Noil-rotary. 

1,367,949.     Thermic  Telephone  ;  Pieter  de  ' 
Lance    and    Robert    Aernout,    IJaron    yan 
Lynden,  Utrecht,  Netherlands.     App.  filed 
Nov.   4,  1915.     Carried  upon  the  person. 

1,367,953.  Heater;  Edwin  L.  Emerson, 
Braintree,  Mass.  App.  filed  Nov.  15,  1919. 
For  heating  tools  used  in  manufacture  of 
shots. 

1,367,957.  Transformer;  Harry  O.  Gar- 
retson.  New  York,  N.  Y.  App.  filed  May 
28,   1918.     X-ray.. 

1,367,967.  Telephone-Exchange  System; 
George  H.  Heydt,  New  York,  N.  Y.  Agp. 
filed  March  21,  1917.     Automatic. 

1.367,982.  Motor;  Gustave  Lidseen,  Chi- 
cago, 111.  App.  filed  July  3,  1917.  Toothed 
armature  without  windings. 

1,367,988.  Spark  Coil  and  Method  op 
Making  Same;  James  B.  Replogle,  De- 
troit, Mich.  App.  filed  Nov.  25,  1916. 
Amount  of  winding  materially  reduced. 

1,368,006.  Trolley  Wheel;  Stanley  Zelazo, 
Adams,  Mass.  App.  filed  Oct.  29,  1919, 
Two-wheel  construction. 

1.368.010.  Electrolytic  Cell;  Herbert  I, 
Allen,  Portland,  Me.  App.  filed  April  29, 
19  20.  Production  of  chlorine  and  caustic 
soda. 

1.368.011.  Electrolytic  Cell;  Herbert  I, 
Allen,  Portland,  Me.  App.  filed  April  '29, 
1920.      Greater  active  surface  secured. 

1,368,019.  Process  for  Fixation  of  Ni- 
trates ;  Charles  H.  Buettner,  Cincinnati, 
Ohio.  App.  filed  March  6,  1.9,1?.  Simgle 
commercial  proce^ss. 

1,368.062.  Radiant  Electric  Heater; 
Miiton  H.  Shoenberg  and  George  J. 
Henry.  San  Francis<-o,  ('al.  App.  filed 
Oct.  16.  1919.     May  be  laterally  oscillated. 

1,368,083.  Ground  Clamp;  Philip  Wind- 
man,  Perth  Ambov,  N.  J.  App.  filed  Jan. 
20,  1920,     Connects  to  pipe. 

1.368.092.  Recordino  Instrument;  Oliver 
T.  Alexander,  Altonpark.  Tenn.  App. 
filed  Oct.  4,  1919.  For  electric  pu.xhinR 
and  leveling  machines  oC  by-product  coke 
ovens, 

1.268.093.  Separator  for  Storage-Battkrt 
I'l.ATES ;  James  M.  Allen,  St.  Ixiuis,  .'Vlo. 
App.  filed  Feb.  24,  1920.  Resilient  ribs 
on  each  side. 

1.368.094.  Protrotino  Device  .\oainst  X- 
Rays  and  Similar  Radiations;  Pierre  A, 
M.  J.  Angebaud.  Nantes.  Fran<e.  App. 
filed  Sept.  28,  1917.  Silicate  of  potassium 
or  sodium. 

1,368,108.  Guard  vok  Heaters  ;  Edmund  N. 
Brown  and  Milton  H.  Shoenberg,  San 
Francisco,  -Cal.  App.  filed  Oct.  1.  1819. 
Easily  detac-hable. 

I.'.i68,152.  Electrically  Heated  Culinary 
Utensil:  William  I).  Huff,  Lafayette,  La. 
App.  filed  July  3,  1919.  ttsed  in  kitchens, 
pantries,  etc. 

L, 368. 206.  LARfiE-CAi-ACiTY  Cell  for  Gen- 
erating Hydrogen  and  Oxyoe.v  ;  John  B. 
Burdett.  Glencoe.  111.  App.  filed  Sept.  27. 
1920. 


1,368.212.  Electric  Steam  Genekator  ; 
Francesco  Revel,  Turin,  Italy.  APP- 
filed  July  8,  1918.     Water-resistance  typo. 

1,368,224.  Range  Indicator;  Elmer  Meit- 
ner,  Brooklyn,  N.  Y.  Ajip.  fil  d  Ju--"  13, 
1915.      Indicates  range  of  distant  object 

1,368.227.  Osmotic  Diaphragm;  Elmer  A. 
Sperry,  Brooklyn,  N.  Y.  App.  filed  Dec. 
26,  1918.  Manufacturing  white  lead,  or 
other  lead  salts,  by  electrolysis. 


(Issued  Feb.  15,  1921) 

15.040  (reissue).  AKrial  Conductor  tx)R 
WiRELrss  Telegraph  ;  Charles  S.  Frark- 
Im,  London,  England.  App.  filed  Nov.  18, 
1919.  In  conjunction  with  transmitting 
station  for  duplex  telegraphy. 

15.041  (reissue).  Ai'*RiAL  Conductor  for 
Wireless  Telegraphy  ;  Charl-s  S.  Frank- 
lin. London,  England.  App.  fll?d  Nov.  18, 
1919.  In  conjunction  with  transmitting 
station   for  duplex  telegraphy. 

15,043  (reissue).  Electrical  Attachment 
Plug  ;  Johann  G.  Peterson,  Hartford, 
Conn,  App,  filed  Sept.  17,  1918.  Socket 
plug, 

1,368,261,  Transmittiir  Mounting;  George 
M.  O.  Jenkins,  Paris,  France.  App.  filed 
Nov.  3,  1917.     For  aviator. 

1,368.265.  Electric  Heater;  Frank  Kuhn 
and  Jay  A.  Hand.  Detroit,  Mich.  Aj>p. 
filed  April  16,  1919.      Luminous. 

1.368.287,  Arc-Welding  Electrode;  Harry 
R.  Pennington  and  Ernest  Wanamaker, 
Chicago,  III.  App.  filed  June  23,  1920. 
Distinguishing  color  for  each  electrode  of 
given  composition. 

1.368.288.  Electromagnetic  Device;  Ralph 
E.  Pierce,  Larchmont,  N.  Y.  App.  filed 
DeC.   13,   1918.     Balanced  relays. 

1,368.307.  Earpiece  ;  Fred  D.  Waldron. 
Brooklyn,  N.  Y.  App.  filed  April  13,  1918. 
Telephone  receivers, 

1,368,323.  Electric  Controlling  Device  : 
Rudolph  Contrader,  Erie,  Pa.  Aop.  filed 
Sept.  7,  1916.  Pressure-actuated  motor 
controls   rheostat. 

1,368,325.  Ar.c  -  E.xtinguistiing  Device; 
Leslie  N.  Crichton,  Wilkinsburg,  Pa.  App. 
filed  Aug.  30,  1916.  Docs  not  disturb  the 
operation   of  apparatus  connected. 

1,368,328.  Electric  Heating  Device; 
Richard  M.  Baton.  Niagara  Falls,  N.  Y. 
App.   filed   Oct.   6,  1920.      Fan  and  heater, 

1,368,236.  Electromagnetic  Brake  ;  Max 
E,  Gysel.  Wilkirsburg,  Pa,  App.  filed 
June  13.  1917.     For  hoists. 

1,368,339.  Means  for  Protecting  Trans- 
mission Lines;  Ray  P.  Jackson,  Etlgu- 
wood  Park,  Pa.  App.  filed  June  19,  1915. 
Abnormal  potentials,  resulting  from  re- 
actance of  line,  precluded. 

1,368,343.  SuMMATiNG  Device;  Walter  E. 
McCoy,  New  York,  N.  Y.  App.  filed 
March  25,  1916.  To  combine  plurality  of 
forces   into  single  resultant. 

1,368,345.  Electromagnetic  Brake;  Ches- 
ter B.  Mills,  East  McKeesport,  Pa.  A.pp. 
filed  March  1,  1917.  For  hoisting  appa- 
ratus. 

1,368,350.  CoiL-SiippoRTiNG  Device;  Raoul 
Prugger,  Irwin,  Pa.  App.  filed  July  28, 
1917.      For  supporting  end  turns. 

1,368,360.  Trolley  Ear:  William  H.  Sie- 
mon  and  Harry  L.  Garbutt,  WMlkinsburg, 
Pa.  App.  filed  Dec.  14.  1918.  Pres-sed 
metal. 

1.368,362.  Machine  for  Electroctanide 
CHLOJ8INATION  I'ROCP:ss ;  Rush  T.  Sill, 
Los  Angeles,  Cal.  App.  filed  .\pril  6. 
1919.  Pulp  submitted  to  action  of  a 
cyanide  solution  in  presence  of  an  elec- 
trical  current. 

1.368.369.  MoTOR-CoNTROL  System  ;  'Wil- 
fred Sy^es.  Pittsburgh.  Pa.  App.  filed 
Dec.  14.  1915.  Used  in  connection  with 
saws.  etc. 

1.368,376.  Relay  iNTfjRRUPTER ;  Richard  I. 
Utter.  Oak  Park.  111.  App.  fllid  March 
24.   1917.     Telephone. 

1.368,404.  Electric  Oil  and  Gas  Producer: 
Ni<  holas  R.  I>oftus.  Becklcy,  W.  Va,  .\iip. 
filed  Nov.  25,  1919.  Lowered  in  played- 
out  well  and  he.ated. 

1.368,412.  Ele<?trical  Heating  Pad;  Even 
J.  Rohne.  Minneapolis,  Minn.  Aj>p.  filed 
Feb,    11,  1920.     Mexible. 

1.368.462.  System  of  Electrical  Control: 
(Charles  F.  Smith,  Cle  Elum,  Wash.  App. 
filed  May  15,  1917.     Mining. 

1.368.479.  Process  for  Preserving  Dry 
Batteries  ;  Walter  S.  Browri.  Seattle. 
Wash.  App.  filed  June  11.  1919.  Pre- 
servative coating. 

1.368,481.  Telrpuone-Answrring  Tn.stru- 
ment;  Warren  I>,  Calvert,  Altoona,  Pa. 
App.  filed  Feb.  20,  1919.  Phonograph 
answers    telephone. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

HARTFORD,  CONN.  —  The  Hartford 
Electric  Light  Company  has  petitioned  the 
State  Legislature  for  authority  to  increase 
its    capital   stock   to   $20,000,000. 

HARTFORD,  CONN.— The  Lincoln  Dairy 
Company,  52  Lincoln  Street,  contemplates 
the  construction  of  a  power  house  in  con- 
nection with  its  new  dairy. 

NEW  MILFORD.  CONN. — The  New  Mil- 
ford  Electric  Light  Company  has  petitioned 
the  .State  Legislature  for  authority  to  in- 
crease the  capital  stock  of  the  company 
to  $200,000. 

WATERBURY.  CONN.  —  The  Seoville 
Manufacturing  Company,  Bridge  Street, 
contemplates  the  installation  of  electrical 
equipment  in  its  proposed  brass  mill  to  cost 
about  $100,000. 


Middle  Atlantic  States 

BUFFALO,  N.  Y. — Plans  are  under  con- 
sideration to  replace  all  gas  street  lamps 
with  electric  lamps. 

BUFFALO,  N.  Y.— The  Niagara,  Lock- 
port  &  Ontario  Power  Company,  Marine 
Bank  Building,  has  applied  to  the  Federal 
Power  Commissten  for  permission  to  eon-, 
.':tru<t  a  hydro-electric  power  plant  on  the 
Niagara  River  below  the  falls. 

CAMPBELL,  N.  Y. — Preliminary  ptaiis 
are  under  way  for  the  construction  of  a 
hydro-electric  power  plant  in  the  vicinity 
of  CampbelL  J.  R  Pulsifer,  60  South  Clin- 
ton Street.  Rochester,  is  interested.  W.  S. 
Lozie,  Cutler  Building,  Rochester,  is  elec- 
trical engineer, 

HEMPSTEAD,  N.  Y. — The  Village  Board 
is  considering  submitting  to  the  voters  at 
the  coming  election  the  proposal  to  issue 
bonds  to  establish  a  municipal  electric  li^t 
plant 

LONG  BEACH.  N.  Y. — Plans  have  been 
completed  by  the  Long  Beach  Power  Com- 
pany, Park  Street,  for  the  construction  of 
an  .addition  to  its  power  plant,  to  cost  about 
$125,000.  including  equipment. 

LONG  ISLAND  CITY,  N.  Y. — The  Asto- 
ria Light  &  Power  Company,  130  Bast  Fif- 
teenth Street.  New  York  City,  contemplates 
the  construction  of  an  addition  to  its  plant 
to  cost  about  $80,000. 

NEW  YORK.  N.  Y. — The  New  York  Cen- 
tral Railroad  Company.  Grand  Central 
Terminal,  has  had  plans  prepared  for  the 
construction  of  an  electric  substation  at 
Park  Avenue  and  11 0th  Street  to  cost  about 
$22,000. 

NEW  YORK.  N.  Y.— The  White  Fuel  Oil 
Engineering    Company.    742    East    Twelfth 
Street,  plans  to  install  electrical  equipn,      ' 
in  the  foundry,  100  ft.  x  103  ft.,  to  be  bii  . 
at    732    East    Twelfth    Street,    estimated    l 
cost  about  $75,000. 

NIAGARA  FALLS,  N.  Y. — The  Federal 
Power  Commission  has  granted  the  Niagara 
Falls  Power  Company  a  fifty-year  license 
to  use  19,500  cu.ft  of  water  a  second  from 
the  Niagara  River  above  the  falls.  Under 
the  permit  the  company  must  hasten  the 
*!xtensive  improvements  and  enlargements 
of  its  plants  and  erect  a  new  transmission 
line  across  Grand  Island  to  Buffalo  and 
also  another  line  to  supply  energy  to  the 
Niagara,  Lockport  &  Ontario  Company, 
which  now  purchases  its  power  from  Cana- 
da under  one-year  contracts.  The  additions 
required  by  the  company  will  increase  th- 
output  of  the  comjiany's  plant  from  300,000 
hp.    to   400,000   hp. 

TROV,  N.  Y. — The  Federal  Power  Com- 
mission has  granted  Henry  Ford,  Detroit, 
permission  to  utilize  water  from  the  gov- 
ernment d.'im  at  Troy  for  power  develop- 
ment purposes  in  connection  witli  a  futory 
project  involving  an  expenditure  of  $7.50*1.- 
000.  The  cost  of  the  power  development 
is  estimated  at  $2,500,000. 

HANOVER,  N.  J. — The  Hanover  Town- 
ship Committee  is  planning  for  the  estab- 
lishment of  a  new  lighting  district  to  in- 
clude Hanover,  Hanover  Neck  and  vicinity. 
An  initial  installation  of  about  142  lamps 
will  be  made. 
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METUCHEN.  N.  J. — The  General  Ceram- 
ics Company,  50  Church  Street.  New  York 
City,  contemplates  the  installation  of  con- 
siderable electrical  and  mechanical  equij'- 
ment  in  the  proposed  addition  to  its  local 
plant.  The  new  building,  including  equip- 
ment, will  cost  about  $400,000. 

NEWARK.  N.  J. — The  Board  of  Free- 
holders of  the  Overbrook  Hospital,  near 
Caldwell,  contemplates  the  installation  of 
electrical  and  mechanical  equipment  in  the 
proposed  industrial  school. 

TRKNTON,  N.  J. — The  City  Commission 
has  plans  under  way  for  the  installation 
of  a  new  street-lighting  system  in  South 
Montgomery  Street  to  include  a  under- 
ground conduit  system.  Prof.  C.  E.  Clewcll 
is  consulting  engineer  for  city  street  lighting. 

DOTLESTO'U'N,  PA. — The  Bucks  County 
Chamber  of  Commerce,  recently  organized, 
has  tentative  plans  under  way  for  the 
utilization  of  water  from  the  Delaware 
River  in  this  vicinity  for  power  purposes. 
Plans  include  the  establishment  of  a  hydro- 
electric power  plant  for  service  in  different 
sections  of  the  county.  T.  B.  Stockham. 
Morrisville,    is    presideiit 

HARRISBITRG,  PA.  —  Ordinances  have 
been  approved  by  the  City  Council  provid- 
ing for  the  purchase  of  equipment  for  the 
installation  of  new  underground  conduit 
s.vstem  in  Walnut  and  Susquehanna  Streets 
and  new  street  lamps  in  Fifteenth   Ward. 

HUMMEI^STO'W'N'.  PA. — Plans  are  under 
way  by  the  Hummelstown  Water  &  Power 
Company  for  the  construction  of  an  elec- 
trically operated  filtration  plant  to  cost 
about   $35,000. 

PHILADELPHIA,  PA.  —  Considerable 
electrical  equipment  will  be  installed  in  a 
group  of  proposed  two-story  buildings  to 
be  built  by  the  Anna  T.  Jeanes  Memorial 
Hospital.  Heacock  &  Homanson,  Bailey 
Building,  are  architects. 

PHIL.A.DELPHIA,  PA.  —  J.  D.  Cassell. 
superintendent  of  school  buildings,  has  rec- 
ommended that  the  sum  of  $700,000  be 
appropriated  for  the  installation  of  electric 
lighting  in  the  various  schools. 

PHILADELPHIA.  PA.— A  bill  has  been 
presented  to  the  State  Legislature  asking 
an  appropriation  of  $350,000  for  power 
plant  for  the  Jewish  HospitaL 

PITTSBURGH.     Pj^ The    West     Power 

Company,  West  Penn  Building,  has  tenta- 
tive plans  under  way  for  the  construction 
of  a  third  generating  unit,  about  200  ft.  x 
900  ft.,  at  its  electric  power  plant  at  Spring- 
dale,  estimated  to  cost,  with  machinery, 
$5,000,000. 

BALTIMORE,  MD. — ^Tentative  plans  are 
under  way  by  the  Consolidated  Gas,  Elec- 
tric Light  &  Power  Company,  it  is  reported, 
for  the  construction  of  a  large  electric 
power  plant  at  St.  Helena.  The  proposed 
plant  would  be  built  on  the  unit  system, 
and  when  completed  would  be  considerably 
larger  than  the  Westport  plant,  which  has 
a  capacity  of  from  140.000  kw.  to  160.000 
kw.  The  cost  of  the  project  has  been  esti- 
mated at   $40,000,000. 

BERWTX  HEIGHTS,  MD.— Negotiations 
are  under  way  between  the  Berwyn  Heights 
Association  and  the  local  electric  light  and 
power  company  for  the  installation  of  an 
electric  system  throughout  thi.«  section. 
C.  Stein  is  chairman  of  the  light  committee. 

WESTMINSTER,  MD. — The  construction 
of  a  power  plant  is  contemplated  in  connec- 
tion with  a  group  of  new  buildings  being 
planned  by  the  Board  of  Trustees  of  the 
West  Maryland  College.  The  cost  of  the 
entire  project  is  estimated  at  $1,000,000. 

FAIRMONT,  W.  VA.— The  installation  of 
electrical  and  mechanical  equipment  at  its 
properties  in  Fairmont  is  contemplated  by 
the  Fort  Grand  C^al  Company.  Morgan- 
town,  recently  organized  with  a  capital 
stock  of  $80,000.  W.  T.  Hughes  is  presi- 
dent and  manager. 

WILLI.\MSON,  W.  VA.  — The  Coalton 
Coal  i.'orporation,  recently  organized,  plans 
to  install  electrical  and  mining  equipment, 
etc..  at  its  properties  near  Williamson.  ,T.  T. 
.Tones.   Cambria.   Va.,   is  secretary-treasurer. 

WASHINGTON,  T>.  C. — Complete  devel- 
opment of  the  Potomac  River,  with  dams 
at  Great  Falls  and  Chain  Bridge,  for  water 
power  and  water  supply  purposes,  has  been 
recommended  by  the  Federal  Power  Com- 
mission to  Congress,  and  authority  to  start 
work  immediately  is  sought.  Major  M.  C. 
Tyler  of  the  Engineer  Corps  of  the  United 
States   .\rmy   is   in   charge. 


KEND.\LLVILLE.  IND. — A  bond  issue 
of  $70,000  has  been  approved  by  the  City 
Council  for  improvements  to  the  municioal 
electric  power  plant,  including  the  installa- 
tion of  equipment. 

CHAMPAIGN,  ILL.— The  installation  of 
a  lighting  system  in  the  business  district 
from  the  Big  Four  tracks  to  Green  Street 
and  from  Second  to  Randolph  Streets  is 
under  consideration.  The  cost  is  estimated 
at  $153,000. 

CHICAGO,  ILL.  —  The  Public  Service 
Company  of  Northern  Illinois  has  applied 
to  the  Public  Utilities  Comnr'ssion  for  au- 
thority to  issue  $2,000,000  in  bonds,  the 
proceeds  to  be  used  for  improvement  of 
service. 

CHICAGO,  ILL. — Changes  to  the  lighting 
system  on  Jlichigan  Avenue  between  Pear- 
son Street  and  Oak  Street  will  be  made 
necessary  in  connection  with  plans  of  the 
Lincoln  Park  Commissioners  to  widen  that 
section  of  Michigan  Avenue. 

MILWAUKEE,  WIS.  —  The  Milwaukee 
Electric  Railway  &  Light  Company  con- 
templates the  construction  of  a  second  unit 
at   its    electric   generating   plant. 

MILWAUKEE,  WIS. — The  installation  of 
an  electric  lighting  system  in  Kosciusko 
and  Juneau  Parks,  similar  to  the  one  re- 
cently installed  in  "^'ashington,  is  under 
consideration. 

RACINE,  ■«as.— The  plant  of  the  Wis- 
consin Gas  &-  Electric  Company,  It  is  re- 
ported, was  recentlv  damaged  hv  fire,  caus- 
ing a   loss  of  about   $50,000. 


North  Central  States 

MARLETTE.  MICH. — Plans,  it  is  re- 
ported, have  been  prepared  for  the  construc- 
tion of  an  electric  light  plant  and  water 
works  in  Marlette.  Clarence  HubbelL  233R 
Penobscot    Building.    Detroit,    is    engineer. 


OKANOGAN  VALLE\     |U.A.--H.>    POWE.! 
C0MP.4NY    PLANT 

Construction  of  this  5.500-hp.  plant  on 
the  Similkameen  River  has  just  been  com- 
pleted. The  initial  unit  of  2.500  hp.  is  ex- 
pected to  suffice  for  tn  o  or  three  years. 

RIVER  PALLS.  WIS. — Plans  are  under 
consideration  b>'  the  Board  of  Norm  I  Re- 
gents. Madison,  for  the  construction  of  a 
power  house.  50  x  85  ft.,  at  the  Institution 
at  River  Falls.  The  cost  is  estimated  at 
about  $25,000. 

MINNEAPOLIS,  MINN.— Improvements 
to  the  street-lighting  in  Minneapolis  are 
under  consideration,  including  extension  of 
the  ornamental  s>'stem  and  the  substitution 
of  all  gas  lamps  for  electric  lighting.  The 
city  has  $340,000  available  for  carrying 
out  the  1921  lighting  program,  which  calls 
for  the  installation  of  340  new  arc  lamps 
in  \'arious  wards  before  July  1.  G.  H.  Rentz 
is  chairman  of  the  lighting  committee. 

FULTON,  MO. — .«  an  election  to  be  held 
in  April  the  proposal  to  issue  bonds  to  the 
amount  of  $75,000  for  improvements  to  the 
light  and  water  plants  will  be  submitted 
to  the  voters. 

INDEPENDENCE.  MO. — Plans  have  been 
prepared  for  the  construction  of  an  electric 
lighting  plant  for  the  city.  Black  &  Veatch, 
701  Mutual  Building,  Kansas  City,  are  engi- 
neers. 

WORTHING,  S.  D. — The  local  electric 
light  plant,  it  is  reported,  was  recently 
damaged  b>'   fire. 

LINCOLN.  NEB. — Plans  are  under  con- 
sideration for  the  establishment  of  a  police 
signal     stntion     system     for    protection     for 


outlying  districts.     City  Commissioner  J.  D. 
Ringer  is  head  of  the  police  department. 

TOPEKA,  KAN. — Improvements  in  con- 
nection with  the  state  penitentiary,  includ- 
ing the  construction  of  a  new  power  plant 
to  cost  $125,000  and  the  installation  of  elec- 
trical equipment  for  the  operation  of  coal 
mines,  to  require  an  equal  amount,  .are 
named  in  an  appropriation  bill  prepared 
by  the  ways  and  means  committee  of  the 
Senate.  ^^^^^^_^^^_^^ 

Southern  States 

WATNESVJLLE,  N.  C— Plans  are  under 
way  by  engineers  of  the  Natural  Abrasive 
Mining  Company  of  .\merica.  recentlv  or- 
ganized with  a  capital  stock  of  $2,000,000. 
for  extensiv-e  mining  developments  in  the 
vicinity  of  Waynesville.  The  plans  include 
the  construction  of  hydro-electric  plants. 

CORr)ELB.  GA.  —  The  City  Council  is 
considering  the  construction  of  a  light  and 
power  plant  in  connection  with  the  munic- 
ipal water  plant  to  cost  about  $40,000. 
W.  G.  Webb  is  engineer. 

JEFFERSONmLLE.  G.-\.— The  installa- 
tion of  a  lighting  plant  for  school  building 
in  Jeffersonville  is  under  consideration. 
Happ  &  Shelverton,  Macon,  are  architects. 

LYONS.  G.\. — The  Council  is  considering 
the  construction  of  a  dam  across  Pendleton 
Creek,  to  generate  electricity  for  lighting 
and  commercial  purposes.  The  cost  of  the 
project  is  estimated  at    $1,000,000. 

FORT  PIERCE,  FLA.— .\t  an  election  to 
be  held  on  March  15  the  proposal  to  issue 
bonds  to  the  amount  of  $60,000  for  im- 
provements to  the  electric  light  and  power 
plant  will  be  submitted   to  the  voters. 

-\NDALUSIA,  .ALA.  —  The  Andalusia 
Light  &  Power  Compan.v  contemplates  the 
installation  of  a  turbo-generator  with  auxil- 
iary equipment  at   its  power  plant. 

MONTGOMERY.  ALA.— A  survey  of  the 
city  is  being  made  by  H.  A.  Washington, 
city  engineer,  with  a  view  of  replacing 
mcan\'  of  the  arc  lamps  now  in  use  with 
incandescent  lamps.  The  street  lighting 
ser\'ice  is  furnished  by  the  Montgomery 
Light  &  Water  Compan.v. 

W.A.RREN,  .A.RK. — The  installation  of  an 
electric  lighting  plant  for  dormitory  at  the 
^^'alters  Institute  is  under  consideration. 
I     W.   Eichelberger,  Jr.,  is  president. 

.\LEXANDRI,4..  LA. — The  Gravity  Canal 
Company  is  considering  the  construction  of 
a  hydro-electric  plant  in  the  Bayou  Co- 
<-'0drie  district. 

HOUMA,  LA. — At  an  election  to  be  held 
Marcli  l.">  the  proposal  to  issue  bonds  to  the 
amount  of  $180,000  for  the  construction  of 
■1  combined  light,  waterworks  and  filtration 
T'liint    will   be  submitted   to   the   voters. 

BROKEN  BOW.  OKLA. — Improvements 
to  cost  about  $50,000  to  the  municipal  elec- 
tric 1-ght   plant  are  under  consideration. 


Pacific  and  Mountain   States 

ENTERPRISE.  ORE.  —  The  Enterprise 
Electric  Company  contemplates  the  con- 
struction of  a  power  plant  and  an  initial 
installation  of  a  1.000-hp.  unit.  The  cost 
of  the  plant  is   estimated  at    $100,000. 

.\LTA  LOMA.  CAL. — The  operation  of 
the  local  pump'ng  station  by  electricity  is 
under  consideration. 

DEN-A^ER,  COL. — J.  E.  Myser  and  E.  E. 
Drach.  1133  Clarkson  Street,  have  applied 
to  the  Federal  Power  Commission  for  per- 
mission to  construct  a  series  of  nine  small 
diversion  dams  and  pipe  lines  leading  to  a 
succession  of  five  power  houses  on  the  Fry- 
ing Pan  River. 


Miscellaneous 

GUANAJUATO,  .MEXICO. — The  Guana- 
juato Light  &  Po^ver  Company,  it  is  reported, 
contemplates  important  improvements  and 
additions.  Plans  include  increasing  th( 
capacity  of  its  h.vdro-electric  plants  and 
extending  its  power  transmission  lines  tc 
various  mining  districts  and  industrial  cen- 
ters. The  company's  lines  now  extend 
throughout  the  states  of  Guanajuato  and 
Jalisco. 

MONTEREY,  MEXICO.  —  The  Dolores 
Mines  Company,  an  American  corporation, 
plans  to  consti'uct  a  large  electric  power 
plant  at  Madera.  State  of  Chihuahua,  and 
an  ore  reduction  mill  at  Dolores,  in  the 
same  state.  The  company  owns  and  op- 
erates gold  and  silver  mines  in  the  Guerrero 
district  of  Chihuahua.  The  cost  is  approx- 
imate:",  at   $750,000. 

PANAMA. — Bids  will  be  received  by  A. 
L.  Flint.  General  Purchasing  Officer  of  the 
Panama  Canal.  Washington,  D.  C,  until 
March  12  for  furnishing  electrical  supplies 
and  equipment,  insulated  wire  and  cable 
fuses,  etc. 
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AiJiBAMA  Light  ano  Traction  Associa- 
tion. Sccrctary-lreai;urcr,  J.  P.  Ross.  Hir- 
mineham  Railway.  Lislit  &  Power  Co. 

AMEKICA.N       ASSOriATION       OF       ENGIN'KF.RS. 

Secretary,  C.  E.  Draycr.  63  Bast  Adams 
St.,  Chicago,  111.  Annual  convention,  Buf- 
falo. N.   1'.,  -May   lu. 

American  Elkctric  Railwat  Associa- 
TIO.N-.  Secretary.  R  B.  Burritt.  S  West 
40th  St..  New    York  City. 

AMEKIi'AN  Elkctrociikmicai.  Socif.tt. 
Secretary,  I'rof.  J.  W.  Richards.  L,ehigh 
Univer.-iitx .  I'.illilihini.  r-.i.  Annual  meet- 
ing, Atlantic  City,  N.  J.,  April  21-23. 

Amf.rica.n-  Engineering  Standards  Com- 
mittee. Secretary,  P.  G.  Agnew,  29  W. 
39th  St.,  New  York  City. 

Amerioa.s-  I.n'stitute  of  Consulting  Ew- 
gineeks.  Ini".  Se<-retarj',  F.  A.  Molitor.  35 
Nassau  St..  Mew   York  City. 

American  I.nstitute  of  Electrical  En- 
gineers. Secretary,  F.  L.  Hulehin.son.  33 
West  39th  St..  New  York  City.  Board  of 
directors  meets  monthly.  Sections  and 
branches  in  the  principal  electrical  centers 
throughout  the  country. 

A.MKRii-Ax  Physical  Societt.  Secretary. 
Dayton  C.  Miller.  Case  School  of  Applied 
Science,  Cleveland.  Ohio. 

American  Society  for  Testing  Mate- 
rials. SefietHr\-treasurer,  C.  L.  Warwick. 
1315  Spruce  St.,  Philadelphia,  Pa. 

American  Welding  Soc-ietv.  Secretary, 
H.  C.  Forbes,  29  W.  39th  St.,  New  York 
City. 

Arkansas  Utilities  Association.  Sec- 
retary, S.  E.  Dillon,  Hot  Springs.  Ark. 

Associated  MANCFAcrrRERS  of  Elec- 
trical Supplies.  General  secretarv,  C.  E. 
Dustin.  30  East  4 2d  St..  New  Y'ork  City. 
Annual  meeting.  New  York  City.  March  15. 

Associatio.n  of  Edison  Illuminating 
CoMPA.NiEs.  .Secretary,  Preston  S.  -Millar. 
Electrical  Testing  Laboratories,  New   Y"ork. 

association  of  Iron  and  Steel  Elec- 
trical E.NGI.NEERS.  Secretary,  .lolin  F. 
Kelly,  Empire   Building,   Pittsbuigh,   Pa. 

association-  of  Municifal  Electrical 
Ctii.ities  of  O.vtario.  Secretary.  S.  R.  A. 
Clement.  19(1  fniversity  Ave..  Toronto.  An- 
nual  convention.    Toronto,    .Jun*-    28. 

Associatio.n  of  R-4ilwat  Electrical  En- 
gineers. Secretary -treasurer,  .losi.ph  A. 
Andreucetti,  Chicago  &  North^\■e.stern  Hail- 
way,    Chicago,    111. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer. Papt.  W.  .1.  Conway,  406 
Yorkshire   Building,    Vancou\-er,    B.    C. 

<'anadian  Electrical  Association,  affili- 
ated with  X.  K.  L.  A.  .Secretary-treasurer, 
Eugene  -Vinet,  Shawinigan  Water  &  Power 
Co.,   Montreal.    Canada. 

Colorado  Electric  Light.  Power  and 
Railway  Association.  Secretary-treasurer, 
M.  B.  W.  Baker,   Denver.  Col. 

Conference  Club.  Secretary.  Sullivan 
W.  Jones,  19  West  44th  St..  New  York  City. 

Commercial  Section.  N.  E.  L  A.  Secre- 
tary.  R.    H.    Tillman,    Baltimore.    .Md. 

Eastern  New  York  Section,  N  E.  L.  A. 
Secretary,  J.  L.  Hemphill,  Genera!  Electric 
Co.,   Schenectady,    N.    T. 

Electric  Hoist  Manufacturers'  .\sso- 
CIATION.  Secretary-treasurer.  E.  Donald 
Tolles,  52  Broadway,  New  York  City. 

Electric  Furnace  Association.  Secre- 
retary.  Dr.  C.  G.  Schluederberg.  Westing- 
house  Elect?-ic  &  .Manufacturing  Co..  East 
Pittsburgh.    Pa. 

Electrical  Manitfactiirers'  Club.  Sec- 
retary. F.  L.  Bishop,  Hartford  Faiem--  Co., 
Hartford,  Conn. 

Electrical  Manufacturers'  Coi-ncil. 
Executive  secretary,  Frederic  Nicholas.  522 
5th  Ave..    New   York    City. 

Electrical  Safety  Council.  Secretary, 
Dana  Pierce,  25  City  Hall  Place,  New 
York    City. 

Electrical  Si'pplt  .Tobbers'  .\ssociation. 
general  se<-t-etarv.  Fr,anklin  Overbaugh.  ill 
South   Clinton    St..    Chicago.    111. 

Electrical  Supply  .Jobbers'  .\ssocia- 
tion.  Atlantic  Division.  Secretary.  K. 
Donald  Tollcs,  52  Broadway.  New  York 
■.  City. 
'  -Electrical  Supply  .Tobbers' Association. 
Pacific  Coast  Division.  Secretary,  Albert 
H,' Elliot.  502  Flatiron  Building,  San  Fran- 
■  Cisco,  Cal.  <         ^ 

Electrical  Trade  Association  of  Can- 
ada .Secretary.  WiUi.-im  P.  Stnvly.  Royal 
Insurance   Building.    Montreal.   Canada. 
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Electric  Power  Club.  Secretary,  C  H. 
Roth,    1110    West    Adams    St.,    Chicago.    111. 

Empire  State  Gas  and  Electrical  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building,  New 
York    City. 

Florida  Engineering  Society.  Secre- 
tary, J.  R.  Benton.  Gainesville,  Fla. 

Illinois  State  Electric  Association. 
Secretary-treasurer.  R.  V.  Prather.  Spring- 
field. 111.  Annual  convention.  Cliieagci. 
March  15-17. 

Illuminating  Engineering  Society. 
Genera!  secretary.  Clarence  L.  Law.  Sec- 
tions in  New  York.  Philadelphia,  Pitts- 
burgh.  Cleveland,   Chicago  and   Boston. 

Indiana  Electric  Light  Association. 
Secretai-y,  Thomas   Donohue.  Lafayette,  Ind. 

I.NDisTRiAL  Electric  Heating  Associa- 
tion. Secretar\-.  Homer  Kunz.  Toledo 
Railways    &    Light    Co..   Toledo,   Ohio. 

I.NSTiruTE  OF  Radio  Engineers.  Secre- 
tary, Alfred  N.  Goldsmith,  College  City  ot 
New  York.  New-  York. 

International  Association  op  Munici- 
pal Electricians.  Secretary.  C.  R.  George, 
Houston,    Tex. 

International  Electbotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre.  28  Victoria 
St..  Westminster.  London,  S.  W.,  England. 

Iowa  Section,  N.  E  L  A.  Secretary- 
treasurer,    M.    G.    Linn     Des    Moines,    Iowa. 

Jovian  Order.  Jupiter  (president), 
Arthur  J.   Binz,   Houston.   Tex. 

Kansas  Public  Service  Association. 
Secretar>--treasurer,  W.  W'.  Austin,  Cotton- 
wood   Falls.    Kan. 

Michigan  Section.  N,  E.  L.  A.  Secre- 
tary,   Herbert    Silvester.    Ann    Arbor,    Mich. 

Mississippi  Electric  Association,  affili- 
ated with  the  N.  E.  L.  A.  Secretary.  E.  S. 
Myers.   Vicksburg,   Miss. 

Missouri  Association  op  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beardslee, 
315  N.  12th  St..  St.  Louis.  Mo. 

National  Association  op  Electrical 
Contractors  and  Dealers.  Secretary,  W. 
H.  .Morton,  110  West  40th  St..  New  York 
City,  N.  Y.  State  associations  in  .\labama, 
Arkansas.  Connecticut.  Georgia.  Kansas. 
Illinois.  Indiana.  Iowa.  Louisiana,  Mary- 
land. Massachusetts,  Michigan.  Minnesota. 
Missouri,  New  .Jersey,  New  Yoi'k.  Ohio. 
Oregon.  Pennsylvania.  Tennessee  and  Wis- 
consin. 

National  Council  op  Lighting  Fixture 
Manufacturers.  Secretary.  C.  W.  Hoff- 
richter.    8410    Lake    .A.ve..    Cleveland,    Ohio. 

National  .Association  of  Electrical 
Inspectors,  Secretary-treasurer.  William 
L.  Smith,  Northeastern  College.  Boston, 
Mass. 

Natio.nal  Association  op  Railway  and 
Utility  Commissioners.  Secretary,  James 
B.  Walker,  Public  Service  Commission  of 
the  State  of  New  York.      . 

National  Electric  Light  .\s.sociation. 
Executive  manager,  M.  H.  .Aylesworth.  29 
West  39th  St.,  New  York  City,  .Vniiual  i  on- 
vention,  Chicago,  May  31-Junc  3. 

National  Electrical  Credit  .\ssocia- 
TioN.  Secretary.  Frederic  P.  Vose.  1350 
Marquette  Building,  Chicago.  111. 

National  Fire  Protection  .\ssociation. 
.Secretarv  of  i]  rtrieal  committee.  Ralph 
Sweetland,    HI    Milk    St.,    Boston,    Mass. 

Nebraska  Section.  N  E  L.  A  Secre- 
tary-treasurer. B.  H.  Conlee,  Nebraska  Gas 
&   Electric   Co.,    Beatri"  e.    Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Seiretary.  Alton  F.  Tupper,  15 
State    St..    BoFton.    Mas."'. 


New  England  Geographic  Division, 
N.  E.  L.  a.  Secretary,  Miss  O.  A.  Bursiel. 
149    Tremont   St.,    Boston,    .Mass. 

Xf.w  Mexico  Electrical  Association. 
.--^'■irt'tary-treasurer.  Charles  E.  Twogood, 
Albuquerque,  N.  M. 

-New  York  Electrical  Credit  .Associa- 
tion. Secretary,  E.  Donald  Tolles,  52 
Broadway,  New  York  City. 

New  York  Electrical  Society.  Secre- 
tary. George  H.  Guy,  29  West  39th  St, 
New  York  City. 

North  Central  Geographic  Division, 
N.  E.  L.  A.  Secretary,  H.  E.  Young,  Min- 
neapolis Genel'al  Eleelric  Co.,  .Minneapolis. 
Annual  convention,  Duluth,  Minn.,  June 
14-l(i. 


Northwest  GEo(aiAPiiic  Division,  N.  B. 
L.  A.  Secretary,  L.  A.  Lewis,  Washington 
Water   Power  Co.,  Spokane,  Wash. 

Ohio  Electric  Light  Association.  Sec- 
retary,  D.    L    Gaskill.    Greenville,  Ohio. 

Ohio  Society  of  Mechanical,  Elec- 
trical AND  Steam  Engi.neers.  .Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
(^olumbus. 

Oklahoma  Utilities  Association.  Sec- 
retary. H.  A.  Lane,  611  State  National 
Bank  Building,  Oklahoma  Citj-.  .\nn,ual 
nii->ting.  Oklahoma  City,  .March  8,  9  and  10, 

Pacific  Coast  Geographic  Division, 
N.  B.  L.  A.  Secretary,  S.  H.  Taylor,  Elec- 
tric Railway  &  Manufacturers'  Supply  Co., 
San  Francisco,  Cal.  .\nnual  meeting,  Del 
Monte.   Cal..   May  25.    26   and    27. 

Pennsylvania  Electric  Association, 
.■^tate  Section  N.  B.  L.  A,  Secretary.  H,  M. 
Stine.   211   Locust  St..  Harrisburg.   Pa. 

Public  Relations  Section.  N.  E.  L.  A. 
Chairman,   J.   E,    Davidson,   Omaha,    Neb. 

Public  Service  Association  of  Virgi.nia. 
Secretary,  W.  J.  Kehl,  Virginia  Railway  & 
I'ower    Co.,    Richmond.    Va. 

Public  Utilities  -Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co,,  Charleston. 
\\'.   Va. 

Radio  Club  op  America.  Secretary,  T.  J. 
Styles,  1112  S.  Curtis  Ave.,  Richmond  Hill, 
(.(ueens  Borough,  N.   Y. 

Rocky  Mountain  Geographic  Division, 
N.  E.  L.  a.  Secretary.  .A.  C.  Cornell.  Den- 
ver. Col. 

Society  for  Electrical  Development, 
l.Nc.  General  manager,  J.  M.  Wakeman, 
Guaranty  Building,  522  5th  Ave.,  New  York 
City. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary,  Dean  F, 
L.  Bishop.  University  of  Pittsburgh,  Pitts- 
burgh.   Pa. 

Southeastern  Geographic  Division 
N.  E.  L.  A.  Secretary-treasurer.  Charles  A. 
Collier.  Georgia  Railway  &  Power  Co., 
Atlanta.    Oa. 

Southwestern  Geographic  Divisio.n 
N.  E.  L.  A.  Secretary,  H.  A.  Lane,  Okla- 
homa  Utilities  Association,   Oklahoma    Citv, 

Ok  la. 

Southern  Califor.n-ia  Electrical  Con- 
tractors and  Dealers'  Association.  Sec- 
letary-treasurer,  J.  E.  Wilson.  4  25  Consoli- 
dated Realty   Building,   Los  Angeles,   Cal. 

Southwestern  Electrical  and  Gas  A»- 
.-imiation.  Secretary.  H.  S.  Cooper.  403-4 
Slaughter   Building,    Dallas,   Tex. 

Southwestern-  Society  of  Enginkers. 
Secretary,  C,  E.  Barglebaugh,  721  First 
.Vational   Bank    Building,    El    Paso,    Tex. 

Technical  Section,  N.  E.  L,  A.  Secre- 
tary, W.  C.  Anderson.  29  West  39th  St., 
New  Y'ork  City. 

ToRo.NTo  Electrical  Contractors'  Asso- 
ciation. Secretary,  E.  F.  W.  Salisbury, 
615   Yonge  St..  Toronto,  Ont. 

Tri-State  Wate^  and  Light  Associa- 
tion. Secretary-treasurer,  W.  F.  Steiglitz, 
Columbia,    S.    C. 

Vermo.nt  Electrical  Association.  Sec- 
retary-treasurer, A.  B  Marsden,  Rutland. 
Vermont. 

Western  Association  of  Electrical  In- 
spectors.    Secretary,  W.  S.  Boyd,  175  West 

.lack.soii    Blvil,,   Chicago.   111. 

Western  Society  of  Engineers,  Elec- 
trical Section.  Secretary.  E.  S.  Nether- 
(Ut.   1735   Monadnock  Block,   Chicago,  111. 

Wisconsin  Electrical  Association.  Sec- 
retary J.  P.  Pulliam,  1408  First  National 
Bank  Building,  Milwaukee.  Wis.  Annual 
meeting.  Milwaukee.  AVis  .  March  23-24. 
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Importance  of  World's  Markets 
to  America 

THE  change  in  administration  at  Washington  ought 
to  bring  about  some  beneficial  changes  to  the  nation. 
However  altruistic  we  may  be  about  these,  we  must 
not  lose  sight  of  the  fa'ct  that  we  cannot  meet  or  escape 
our  obligations  merely  by  that  means.  Neither  can  we 
effect  economies — and  heaven  knows  economies  are 
sorely  needed — by  saving  at  the  spigot  and  wasting 
at  the  bunghole.  The  nation's  debts  are  met  through 
taxes,  and  while  our  system  of  taxation  may  be  faulty 
and  changes  in  the  excess  profits  tax  are  to  be  expected, 
yet,  no  matter  how  the  burden  may  be  spread  out  or 
adjusted,  it  is  sure  to  weigh  as  heavily.  Much  as  we 
might  like  to  forget  the  war,  we  still  must  liquidate 
its  costs.  Within  two  years  government  war  debts 
to  the  amount  of  over  $7,000,000,000  mature,  and  the 
current  expenses  of  the  government  are  running  at  the 
rate  of  $5,000,000,000  a  year.  In  fact,  the  internal  tax 
collections  and  other  current  receipts  are  absorbed  by 
current  expenditures.  Thus  for  some  years  to  come 
internal  taxes  must  net  the  government  $4,000,000,000 
annually  and  the  fetish  of  government  loans  and  bonuses 
niust  cease.  The  great  task  confronting  the  country 
4  is  the  reduction  of  the  national  debt.  This  means 
monetary  deflation,  and  that  is  always  to  be  feared 
because  of  its  depressing  effect  on  business.  There  is, 
however,  a  sensible  way  of  bringing  about  monetary 
deflation  without  untoward  effects,  and  that  is  by  in- 
creasing our  output  enormously  and  maintaining  earn- 
ings by  this  means  on  a  lesser  rate  of  profit.  Prices 
will,  of  course,  fall,  but  the  total  real  wealth  of  the 
country  will  increase.  An  outlet  will  of  necessity  have 
to  be  found  for  our  surplus  product  and  the  country's 
export  trade  must  be  expanded  enormously.  When  the 
extent  of  our  debts  is  finally  realized,  then,  and  prob- 
ably not  until  then,  will  American  industry  and  business 
appreciate  as  never  before  the  importance  of  the  world's 
markets  to  this  country. 


Pre-empting  Commission 
Functions 

IT  IS  an  annual  experience  in  legislative  circles 
that  advocates  of  bills  introduce  measures  for  con- 
sideration which,  if  passed,  would  withdraw  from  the 
regulating  commissions  a  certain  amount  of  jurisdic- 
tion over  public  utility  matters.  Unpopular  commission 
decisions  frequently  lead  to  bills  of  this  sort,  and  in 
their  advocacy  politicians  find  an  outlet  for  attacks  that 
yield  at  least  a  modicum  of  notoriety,  and  sometimes 
fame.  At  a  hearing  in  Connecticut  another  aspect  of 
this  subject  was  presented  by  a  representative  of  insur- 
ance interests  who  pointed  out  that  if  the  State  Legis- 
lature should  pass  a  law  prohibiting  the  use  of  the 
service  charge  the   stability  of   investments   in   public 


utility  securities  made  by  insurance  companies  would  be 
lessened.  Such  matters,  it  was  contended,  fall  within 
the  jurisdiction  of  the  utility  commission  of  the  state, 
an  expert  tribunal  competent  to  deal  with  these  technical 
questions  more  satisfactorily  than  a  general  legislative 
body.  There  is  no  question  that  wise  commission  regu- 
lation tends  to  stabilize  popular  confidence  in  public 
utility  securities,  and  by  leaving  to  the  commissions  the 
task  of  determining  the  justice  of  particular  or  general 
rate  structures  and  practices  the  probability  of  sound 
decisions  is  increased  as  compared  with  the  treatment 
of  these  questions  by  a  larger  body  composed  of  many 
individuals  not  possessing  the  special  qualifications  and 
experience  required  to  deal  promptly  and  equitably  with 
them.  The  point  made  by  the  representative  of  the 
insurance  companies  is  well  taken,  in  our  opinion. 


Facing  a  Dilemma  with 
Very  Sharp  Horns 

WHEN  the  Muscle  Shoals  power  project  was  under- 
taken early  in  1918  it  bade  fair  to  yield  important 
results  under  the  then  existing  conditions.  Now, 
however,  different  conditions  have  arisen.  The  entire 
$17,000,000  made  available  from  the  national  defence 
funds  for  the  construction  of  the  plant  will  have  been 
expended  about  June  of  the  present  year,  despite  the 
fact  that  it  is  now  estimated  to  be  only  30  per  cent 
completed.  The  question  is,  shall  more  money  be 
appropriated  to  give  an  immediate  development  of 
100,000  kva.  and  a  possible  output  of  700,000,000  kw.-hr. 
yearly,  or  shall  the  government  stand  the  loss  of  the 
$17,000,000  already  spent  and  give  up  the  project? 
The  government's  action  for  the  time  being  has  been 
decided  by  the  House  of  Representatives  of  the  Congress 
just  closed  by  its  refusal  to  accept  the  Senate's  amend- 
ment to  the  sundry  civil  appropriation  bill  granting 
$10,000,000  for  the  completion  of  the  Wilson  Dam  at 
Muscle  Shoals.  The  amendment  was  rejected  by  a  vote 
of  193  to  182.  Therefore,  if  anything  is  to  be  done 
to  bring  a  return  on  the  money  already  invested,  new 
bills  will  have  to  be  presented  in  the  coming  Congress. 
An  exhaustive  examination  of  the  economic  prob- 
abilities of  this  development  is  certainly  needed,  based 
now  on  roughly  three  times  the  original  figure  per 
kilowatt  of  output.  The  nitrate  plant  which  formed 
a  part  of  the  original  undertaking  appears  at  first 
glance  to  be  a;  vital  part  of  the  whole  project,  inasmuch 
as  it  would  constitute  a  great  and  important  outlet  for 
secondary  power.  On  the  other  hand,  the  whole  problem 
of  the  fixation  of  nitrogen  is  rapidly  being  modified, 
so  that  to  estimate  the  probabilities  is  no  easy  matter. 
With  all  this  there  stand  out  two  fundamental  facts — 
first,  that  it  is  bad  judgment  to  drop  $17,000,000  if 
there  is  a  reasonable  chance  of  pulling  out  of  the  invest- 
ment on  some  decent  sort  of  basis  by  continuing  the 
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work;  second,  that  it  is  certainly  a  pity  to  see  the 
possibility  of  700,000,000  kw.-hr.  per  year  in  primary 
power  and  possibly  nearly  twice  as  much  in  secondary 
power  slip  out  of  sight  as  a  factor  in  the  economic 
development  of  the  country.  We  certainly  hope  that 
thorough  investigation  of  the  situation  will  show  that 
it  is  the  part  of  wisdom  to  go  ahead,  but  the  dilemma 
is  unquestionably   a  very   serious   one. 


A  New  Method  of  Measuring 
Flow  in  Pipe  Lines 

THE  task  of  measuring  the  flow  in  penstocks,  or 
its  equivalent,  the  discharge  of  waterwheels  con- 
nected thereto,  has  always  been  more  or  less  trouble- 
some, and  hence  the  announcement  of  a  new  method 
which  has  the  combined  advantages  of  simplicity,  high 
accuracy,  speed  and  ease  of  application  should  be 
especially  welcome  to  hydro-electric  engineers.  Such  a 
method  is  explained  and  discussed  on  page  591  of  this 
week's  issue,  particular  emphasis  being  placed  on  its 
application  to  the  measurement  of  diversion  through 
the  plants  of  the  Niagara  Falls  Power  Company.  Aside 
from  its  commercial  value  in  testing  the  efficiency  of 
waterwheels  and  watei-ways  and  the  possibility  of  apply- 
ing it  to  continuous  plant  tests,  the  method  is  par- 
ticularly interesting  because  of  the  principle  involved. 
Stated  briefly,  it  is  that  when  water  flow  in  a  pipe 
line  is  retarded  there  is  a  rise  in  hydraulic  pressure. 
Integrated  over  a  time  interval  this  change  in  pressure 
is  a  measure  of  the  change  in  rate  of  flow. 


enormous  difference  between  the  capable  engineer  and 
the  one  who  is  satisfied  with  filling  some  minor  clerical 
position.  The  first  one  will  abound  in  new  ideas;  his 
efforts  will  accomplish  economies,  and  he  will  be  a 
leader  in  progress.  The  other  may  never  bring  a  new 
thought  to  his  work  and  may  for  years  do  the  same  thing 
in  the  same  old-fashioned  manner.  No  industry  in 
the  world  has  shown  more  public  conscience  than  the 
central-station  industry,  to  no  industry  has  been  given 
more  confidence,  for  it  is  virtually  without  competition, 
and  no  industry  should  be  more  concerned  with  giving 
the  best  that  is  possible  to  those  that  it  serves.  Is  it 
not  the  duty  of  the  central-station  industry  to  attract, 
develop  and  encourage  the  best  engineering  talent  that 
is  available? 


Underpaid  Professors  and 
Other  Engineers 

CONCENTRATED  efforts  of  universities  and  their 
alumni  have  been  put  forth  during  the  past  two 
years  to  raise  large  endowment  funds  to  provide 
adequate  salaries  for  their  teaching  staffs.  Though 
much  has  been  accomplished,  it  must  be  admitted  that 
the  goals  striven  for  were  usually  not  reached.  Failure 
in  that  regard  was  somewhat  alleviated  by  the  sudden 
drop  in  business  activity  and  the  slow  drop  in  prices. 
Nevertheless,  it  must  be  concluded  that  the  public  has 
not  been  roused  sufficiently  to  the  magnitude  and  the 
importance  of  the  task  and  that  continued  effort  will  be 
necessary  for  complete  success.  Many  plans  are  on  foot, 
less  spectacular  perhaps  than  those  previously  tried,  but, 
it  can  be  hoped,  foreshadowing  satisfactory  results. 

There  are,  however,  other  places  where  the  evils 
resulting  from  inadequate  salaries  are  seriously  im- 
pairing progress.  One  of  these  is  on  the  engineering 
staffs  of  central-station  companies.  Just  as  in  the  case 
of  their  brothers  in  the  teaching  professions,  these 
engineers  have  not  known  how  to  sell  their  services  at 
a  proper  figure.  Perhaps  the  fact  that  the  public  as  a 
whole  is  wholly  unable  to  gage  the  merits  or  the  fail- 
ings of  a  piece  of  engineering  work  is  the  cause  of 
this  condition.  The  fact  remains  that  the  engineer- 
ing departments  of  central  stations  today  are  not 
attracting  and  developing  the  best  engineers  in  the 
country.  Worse  still,  electrical  engineering  as  a  means 
of  making  a  living  is  not  appealing  to  many  ambitious 
and  able  young  men  who  see  richer  pastures  elsewhere, 
and  some  of  the  blame  for  this  condition  can  be  placed 
on  the  executives  of  central-station  companies. 

It  would  certainly  be  wisdom  to  educate  the  public 
to  appreciate  and  to  keep  managers  from  forgetting  the 


Designing  Stations  with  Reference 
to  Load  Factor 

10AD  factor  has  always  been  somewhat  of  a  night- 
^  mare  to  managers  of  central  stations.  The  funda- 
mental difficulty  with  proper  design  of  stations  for  load- 
factor  requirements  is  that  load  factor  itself  is  definitely 
known  only  for  particular  epochs,  up  to  the  last  for 
which  data  are  available.  In  a  certain  sense  one  may 
extrapolate  from  such  data  and  form  at  least  a  prelimi- 
nary notion  of  what  the  load  factor  reckoned  on  a 
yearly,  monthly  or  daily  basis  is  likely  to  be  for  the 
next  few  years.  During  periods  when  the  growth  of 
station  output  is  along  definite  and  steadily  increasing 
lines  thus  to  forecast  the  future  is  comparatively  easy. 
When,  however,  as  in  the  last  few  years,  there  has  been 
a  radical  change  in  the  nature  of  station  output,  owing 
to  an  extraordinarily  accelerated  growth  of  industrial 
demand,  it  is  no  easy  matter  to  judge  for  what  future 
values  one  must  be  prepai-ed. 

The  single  definite  fact  which  looms  large  in  this 
matter  is  that  the  load  factor  is  tending  steadily  upward 
like  the  cost  of  fuel,  and  hence  on  the  whole  preparation 
must  usually  be  made  for  load  factors  higher  than  was 
indicated  at  an  earlier  period.  Annual  load  factor  has  a 
far-reaching  effect  on  fixed  charges,  which  work  all  the 
year  round,  if  not  overtime,  while  the  earnings  are  lim- 
ited by  the  output.  The  effect  of  increasing  load  factor 
in  keeping  down  in  a  general  way  the  costs  due  to  fixed 
charges  may  be  demonstrated  readily  and  is  understood 
by  all  progressive  central  station  engineers.  There  is 
another  side  to  the  question  in  that  preparations  for  oper- 
ating at  a  high  load  factor  in  the  most  economical  way 
are  expensive,  so  that  too  strenuous  efforts  at  preparing 
for  the  future  may  temporarily  prove  uneconomical. 

The  extent  to  which  central-station  location  is  affected 
by  load  factor  is  not  as  familiar  as  it  should  be.  In 
a  first-class  plant  condensing  water  is  so  important  a 
matter  that  it  often  outweighs  other  considerations  in 
station  location.  There  are,  however,  situations,  par- 
ticularly when  operating  under  unfavorable  load  condi- 
tions, when  a  different  design  of  station,  perhaps  with 
artificial  cooling  of  the  condensing  water,  might  prove 
economical.  Here  again  future  growth  is  an  all-impor- 
tant matter,  for  granting  that  a  plant  planned  for 
artificial  cooling  might  easily  become  uneconomical, 
its  period  of  usefulness  might  easily  extend  to  a  time 
when  the  heavy  load  would  be  carried  by  a  station  de- 
signed for  the  highest  possible  efficiency,  and  the  older 
plant  might  then  serve  only  for  emergency  and  peak 
work.  In  settling  all  these  matters  the  daily  load 
factor  may  prove  to  be  quite  as  important  as  the  yearly 
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figure,  especially  with  respect  to  choice  of  the  number 
and  size  of  units,  which  again  bear  an  uncertain  relation 
to  the  future. 

We  are  inclined  to  think  that  year  by  year  difference 
in  cost  between  a  highly  efficient  station  and  one  built 
with  a  keen  eye  toward  fixed  charges  is  likely  to  dimin- 
ish, as  experience  is  gained  and  builders  of  equipment 
more  and  more  thoroughly  standardize  that  of  the 
higher  efficiency.  The  size  of  units,  steam  pressure, 
superheat  and  various  devices  for  economy  have  pro- 
gressed regularly  toward  better  standards,  and  with  the 
swiftly  growing  demand  for  electrical  energy  there  will 
be  less  and  less  occasion  to  build  for  minimum  first 
cost.  Even  in  the  specific  case  where  this  is  most  often 
advisable,  the  construction  of  auxiliary  stations  for  use 
with  water  power,  experience  indicates  that  the  load 
factor  steadily  tends  to  drift  upward. 


Temperature  Limits 

in  Electrical  Machines 

IT  IS  interesting  to  note  that  the  matter  of  high 
operating  temperatures  is  being  investigated  both  in 
this  country  and  abroad.  A  recent  paper  pre.';ented  be- 
fore the  British  Institution  of  Electrical  Engineers 
gives  details  of  various  tests  made  on  class  B  insula- 
tion for  which  the  general  standard  maximum  tempera- 
ture is  125  deg.  C.  These  data  were  obtained  as  the 
result  of  tests  on  samples  fitted  in  the  slots  of  a  standard 
machine  and  worked  far  beyond  a  regulation  degree 
of  final  temperature.  The  actual  figures  were  obtained 
by  thermocouples  placed  directly  on  the  copper.  The 
tests  were  made  with  insulations  made  of  fabrics  and 
mica,  paper  and  mica,  and  mica  and  shellac  alone,  and 
extended  over  a  period  of  7,000  hours  at  a  steady  tem- 
perature of  190  deg.  C.  After  this  protracted  period, 
during  which  tests  for  insulation  failure  were  daily 
made,  the  samples  were  submitted  to  a  final  voltage  test 
for  breakdown.  The  ultimate  result  was  to  show  that 
the  straight  mica  insulation  held  up  to  50,000  volts, 
the  normal  voltage  applied  in  the  operating  tests  being 
11,000.  The  composite  insulators  of  the  better  class  all 
held  up  above  30,000  volts,  ranging  as  high  as  50,000. 

American  engineers  and  designers  as  a  whole  have 
consistently  taken  the  conservative  side  in  all  matters 
of  operating  temperature,  which  is  perhaps  one  of  the 
reasons  for  the  extremely  good  reputation  of  American 
electrical  machinery.  More  experience  than  that  obtain- 
able from  tests  already  made  would  seem  to  be  neces- 
sary prior  to  any  general  change  of  practice.  Such  may 
come  later,  but  considering  the  large  stake  in  the  opera- 
tion of  big  turbo-generators  it  would  seem  wise  to 
"play  safe"  for  some  time  to  come. 


Charging  Current  on  Pit  River  Lines 

Sets  Lower  Limit  of  Generator  Rating 

TWO  points  brought  out  by  A.  H.  Markwart  in  his 
article  in  this  issue  describing  the  Pit  River  project 
of  the  Pacific  Gas  &  Electric  Company  should  be  of 
considerable  interest  to  electrical  engineers.  The  first 
is  that  the  transmission  lines  are  being  designed  to 
operate  ultimately  at  220,000  volts.  This  voltage  has 
not  been  selected  for  any  arbitrary  reason,  but  because 
it  offered  the  greatest  economy  in  design  and  operation. 
It  is  understood  that  the  lines  will  later  carry  approxi- 
mately 150,000  kw.  per  circuit,  which  over  the  distance 
of  transmission  required  is  feasible  only  by  the  use  of 


lines  of  this  voltage.  In  addition  to  the  economies  of 
transmission  there  is  always  present  the  vital  factor  of 
right-of-way  costs.  By  the  use  of  double-circuit  steel 
towers  operating  at  220,000  volts  the  total  number  of 
circuits  transmitting  the  power  from  this  project  will 
be  about  four,  whereas  the  use  of  a  lower  voltage  would 
require  considerably  more  circuits  at  a  proportionately 
greater  expense  for  right-of-way. 

The  second  point  of  particular  interest  is  that  gene- 
rators of  a  rather  large  size  are  being  installed.  The 
size  of  the  generators  is  dictated  largely  by  the  voltage 
and  length  of  the  transmission  lines,  which  require  high 
kva=.  for  energizing  them.  In  fact,  in  all  large  hydro- 
electric projects  transmitting  power  over  long  distances 
at  high  voltages  the  charging  current  is  a  factor  that 
determines  the  lowest  limit  of  size  of  generators  which 
can  be  utilized.  Although  a  multiplicity  of  units  of 
smaller  size  has  some  operating  advantages  in  that  a 
shutdown  of  one  unit  does  not  materially  cripple  the 
output,  and  although  a  satisfactory  safety  factor  may  be 
obtained  by  the  installation  of  another  of  the  smaller 
units  at  a  proportionately  less  price  than  by  the  installa- 
tion of  a  larger  unit,  yet  the  constants  of  the  trans- 
mission line  are  the  controlling  factors  and  necessitate 
the  use  of  large  units. 


International  Electrical 
Communication 

THE  international  conference  on  electric  communica- 
tions recently  held  at  Washington,  D.  C,  under  the 
auspices  of  the  State  Department,  was  a  necessary 
preliminary  to  a  more  generally  international  confer- 
ence of  the  same  type,  to  be  held  probably  this  year 
in  Paris.  A  noteworthy  feature  of  this  conference  was 
that  for  the  first  time  in  history  it  brought  together, 
with  great  mutual  advantage,  representatives  of  wire 
.ind  radio  telegraph  and  telephone  communication  and 
also  of  visual  signaling.  In  future  it  will  probably 
be  impossible  to  have  separate  conventions  in  any  of 
these  activities.  At  first  thought  flag  signaling  at  sea 
might  be  regarded  as  dissociated  fi-om  electric  com- 
munication. Yet  it  is  to  be  remembered  that  flag 
signaling  may  happen  to  be  the  last  link  in  a  message- 
transmission  chain. 

It  is  expected  that  a  technical  international  council 
will  be  established  under  the  forthcoming  international 
convention  to  consider  and  recommend  future  world- 
communication  developments.  A  technical  international 
committee  is  also  expected  to  be  formed  to  advise  upon 
technical  questions  in  world  communication. 

As  we  understand  the  matter,  the  proposed  inter- 
national council  and  technical  committee  possess  ad- 
visory powers  only  and  are  to  have  no  executive 
functions.  Perhaps  that  is  a  necessary  condition  at 
the  outset.  In  the  course  of  time,  however,  it  will 
probably  be  necessary  to  invest  either  these  or  some 
(,fher  international  body  with  executive  powers  for  the 
policing  of  the  ether.  If  international  radio  rules 
could  always  be  obeyed,  or  if  their  infractions  could 
always  be  promptly  dealt  with  by  the  individual  coun- 
tries wherein  they  occur,  then  no  internationl  executive 
powers  would  be  necessary.  Such,  however,  is  not 
yet  the  case  in  this  possibly  not  best  of  possible  worlds. 
It  is  therefore  likely  to  be  necessary  for  the  vari- 
ous countries  to  agree  before  long  upon  the  creation 
of  an  international  communication  police  to  help  main- 
tain world  order  in  the  atmosphere  around  the  world. 


Frank  Whitney  Smith 

A  vice-president  of  the  N.  E.  L.  A.,  and  a  central-station  executive  whose  career  embraces 

more  tlian  forty  years  of  service  in  one  organization  in  the  development 

of  alternating-current  distribution  in  New  York  City 


SE\t,N  years  ago  when  The  United 
Electric  Light  &  Power  Company  o£ 
■»  ?f?"'  ^°''^  City  placed  in  operation 
Its  Sherman  Creek  steam  station,  rated 
at  151,600  kw.,  it  was  expected  to  take 
care  of  the  load  until  1935.  Conditions 
which  were  then  unforeseen  have  now 
forced  the  company  to  start  another 
plant,  one  of  the  largest  in  the  country, 
with  an  ultimate  capacity  of  280.000  kw. 
The  marked  development  of  upper  Man- 
hattan Island  during  this  time  and  a 
constructive  policy  in  the  extension  of 
electric  service  facilities  under  the  man- 
agement of  Frank  VV.  Smith  are  re- 
flected in  such  strides  in  station  ratings. 
The  history  of  this  company  embraces 
Mr.  Smith's  entire  career.  When  thirteen 
years  old  he  became  office  boy  of  the  old 
United  States  Illuminating  Company,  the 
predecessor  to  the  United  company,  and 
steadily  advanced  to  the  position  which 
he  now  occupies  as  vice-president  and 
general  manager. 

During  his  forty  years  of  service  in 
the  central-station  field  Mr.  Smith  has 
applied   his   great    energy   and    business 


acumen  in  a<lministrativi'  matters  with 
telling  results,  significant  among  which 
is  the  fact  that  his  company  serves 
70,000  customers,  who  in  1920  purchased 
420.000,000    kw.-hr. 

Likewise,  Mr.  Smith  has  been  a  builder 
in  the  industry  to  whom  others  have 
looked  for  whole-hearted  co-operation  in 
pushing  any  forward  movement.  He  has 
been  an  active  proponent  of  the  electric 
vehicle  and  was  the  third  president  of 
the  old  Electric  Vehicle  Association  of 
America.  In  reorganizing  the  N.  E.  L.  A. 
along  broader  lines  of  activity  Mr.  Smith 
has  taken  an  active  part  and  at  the 
present  time  he  is  its  second  vice-presi- 
dent. For  a  number  of  years  he  has 
headed  the  association's  lamp  commit- 
tee, the  annual  report  of  which  is  a 
comprehensive  chronicle  of  vital  facts 
relating  to  electric  lighting.  Through 
this  committee  he  is  taking  a  very 
active  part  in  the  much-needed  stand- 
ardization of  lamp  voltages. 

Mr.  Smith  was  born  in  Alden.  N.  Y.. 
.Tunc  22,  1867.  From  the  time  he  was 
thirteen  he  has  been  continuously  in  the 


service  of  one  organization.  His  first 
big  advancement  was  to  general  clerk 
and  then  to  paymaster.  In  1891  he  was 
made  assistant  auditor  and  eight  years 
later  he  was  elected  assistant  secretary 
of  the  company.  In  1905  he  became 
secretary  and  eleven  years  later  was 
elected  to  the  combined  office  of  vice- 
president  and  general  manager. 

During  Mr.  Smith's  administration  of 
the  affairs  of  the  United  Electric  Light 
&  Power  Company  he  has  built  the 
Sherman  Creek  generating  station  al-  " 
ready  mentioned,  which  supplies  60-cycle 
service  throughout  the  boroughs  of  Man- 
hattan, Bronx  and  Queens  and  In  part 
of  Westchester  County  and  also  25-cycle 
service  for  the  New  York,  New  Haven 
&  Hartford  and  the  New  York,  Boston 
&  Westcliester  railroad  companies.  He 
has  also  built  three  substations  in  upper 
New  York,  including  the  one  at  West 
Farms  through  which  the  railway  serv- 
ice is  delivered,  besides  a  substation  on 
West  Forty-fltth  Street  and  a  modem 
liisplay  and  service  building  uptown  In 
New   York. 
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Half  Million  Horsepower  from  Pit  River 

Contemplated  Development  Exceeding  450,000  Kva.  in  Northern 
California  Will  Utilize  Flow  of  Unique  Stream-  First  Station 
Now  Under  Construction — Line  Being  Built  for  220,000  Volts 

By  A.  H.  MARKWART 

Director  of  Engineering  Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal. 


THE  Pacific  Gas  &  Electric  Company  is  now- 
starting  on  a  program  which  involves  the  ulti- 
mate development  of  a  continuous  output  of 
about  322,000  kw.  on  the  Pit  River  in  northern 
California.  The  installed  capacity  will  be  upward  of 
450,000  kva.,  and  in  the  ne.xt  ten  to  thirteen  years  an 
expenditure  of  more  than  $90,000,000  will  have  been  made 
to  generate  and  trans- 
mit 3,000,000,000  kw.- 
hr.  of  hydro-electric 
energy  annually  to  the 
northern  and  central 
parts  of  the  state.  This 
sum  does  not  include 
the  expenditures  for 
distributing  the  ener- 
gy to  the  farms,  homes 
and  industries  of  Cal- 
ifornia. A  study  of  the 
kw.-hr.  output  of  this 
company  from  1911  to 
1920,  inclusive,  reveals 
a  growth  of  about 
100  per  cent.  If  this 
growth  continues,  and. 
after  making  due  al- 
loM'ances  for  increases 
resulting  from  the 
acquisition  of  various 
electrical  properties, 
this  increase  carried 
forward  indicates  that 

the  output,  which  was  almost  1,500,000,000  kw.-hr.  in 
1920,  will  be  about  3,000,000,000  kw.-hr.  in  1929.  An  in- 
spection of  the  load  factors  of  the  past  shows  that  the  65 
per  cent  which  has  been  attained  is  not  likely  to  be  ex- 
ceeded in  the  immediate  future.  Using  this  load  factor 
in  connection  with  future  growth  the  average  and  peak 
loads,  which  were  168,000  and  259,000  kw.  in  1920,  will 
be  343,000  kw.  and  526,000  kw.  respectively  in  1929.  To 
meet  this  increase  there  is  under  way  the  comprehensive 
development  of  Pit  River. 

This  unique  river  drains  a  basin  of  about  6,000 
sq.  miles  (15,300  sq.km.)  in  Modoc,  Lassen,  Siskiyou 
and  Shasta  Counties,  as  shown  in  the  accompanying 
map.  Its  principal  tributaries  are  Fall  River,  Hat 
Creek,  Burney  Creek  and  the  McCloud  River.  The  basin 
is  largely  of  volcanic  structure  and  has  varying  amounts 
of  annual  precipitation,  approximately  as  follows:  The 
plateaus  from  14  in.  to  18  in.  (35  cm.  to  45  cm.),  the 
lava  areas  from  18  in.  to  34  in.  (45  cm.  to  90  cm.),  and 
the  mountains  from  30  in.  to  60  in.  (75  cm.  to  150  cm.), 
the  maximum  obtaining  in  the  mountainous  region  on 
the  headwater  of  the  McCloud  River.  The  run-off  is 
a  minimum  in  the  plateau  areas  and  a  maximum  in  the 
mountainous  areas.  Although  the  porous  lava  areas 
and  the  mountain  areas  produce  the  bulk  of  the  flow,  the 


former  is  under  much  better  regulation.  The  run-off 
in  the  basin  streams  is  relatively  uniform  and  is  unlike 
the  usual  California  streams,  only  the  McCloud  being 
similar.  Recently,  during  several  days  of  comparatively 
heavy  precipitation.  Hat  Creek,  Burney  Creek  and  the  Pit 
River  below  Fall  River  Mills  showed  no  appreciable  rise. 
Altogether  the  Pit  River  is  remarkable  for  its  natural 

regulation,  this  being 
brought  about  by  the 
existence  of  the  many 
springs  and  subterra- 
nean flows  originating 
in  underground  reser- 
voirs occurring  in  the 
porous  areas  of  Fall 
River,  Hat  and  Burney 
Creeks.  Some  curious 
conditions  prevail. 
Records  of  the  flow  of 
Fall  River  at  Fal^  Riv- 
er Mills  show  an  aver- 
age annual  run-off  of 
1,020,000  acre-ft. 
(1,254,600,000  cu.m.), 
which  is  equal  to  28  in. 
(  71  cm.)  per  year  over 
the  apparent  drainage 
area  of  676  sq.  miles 
(1,750  sq.km.).  This 
exceeds  the  actual  av- 
erage annual  precip- 
itation by  4  in.  ( 10.4 
cm.) .  From  this  it  is  apparent  that  there  are  large  flows 
into  the  Fall  River  from  other  areas. 

The  Pacific  Gas  &  Electric  Company  contemplates  the 
full  development  in  the  basin  from  a  point  on  Fall  River 
above  Fall  River  Mills  to  a  point  on  the  Pit  below  the 
"Big.  Bend,"  a  distance  along  the  streams  of  60  miles 
(96  km.).  The  total  fall  is  2,104  ft.  (640  m.),  of  which 
it  is  expected  to  utilize  2,074  ft.  ( 631  m. )  in  at  least  five 
stations.  The  area  of  the  watershed  above  the  diversion 
of  the  lowest  proposed  plant  is  4,809  sq.  miles  (12,450 
sq.km.).  The  discharge  of  the  Pit  at  Henderson,  a  few 
miles  below  this  diversion,  is  shown  in  the  table.  The 
minimum  daily  flow  is  2,010  sec.-ft.  ( 56  cu.m.  per 
second)  and  the  maximum  13,300  sec.-ft.  (370  cu.m.  per 
second).  It  is  tentatively  proposed  to  install  at  a 
point  below  Pecks  Bridge  a  storage  reservoir  of  suffi- 
cient capacity  to  regulate  the  river  below  to  such  a  flow 
as  may  be  desired.  The  hydrograph  indicates  that  a 
storage  of  62,000  acre-ft.  (76,000,000  cu.m.)  will 
regulate  the  river  to  2,500  sec.-ft.  in  all  but  exceptionally 
dry  years.  Below  this  storage  will  be  built  at  least 
three  of  the  five  stations.  Above  this  reservoir  there 
will  be  two  plants,  the  upper  one  of  which.  Pit  River 
No.  1,  is  now  under  construction  and  receives  an  average 
low  flow  of  1,400  sec.-ft.  (39  cu.m.  per  second)  from  Fall 
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FIG.  1 — FALLS  ON  PIT  RFVER  NEAR  FALL  RIVER  MILLS 
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River.  The  lower  station  (Pit  River  No.  2)  will 
use  an  average  low  flow  of  1,500  sec. -ft.  (42  cu.m. 
per  second).  In  addition  to  the  development  of  the  Pit, 
two  stations  are  now  going  in  on  Hat  Creek.  These  will 
utilize  substantially  all  the  drop  existing  from  the  Hat 
Creek  Valley  to  the  Pit.  Future  plans  contemplate 
increase  in  flow  of  Hat  Creek  which  will  benefit  both 
plants  on  that  stream. 

At  Hat  Creek  No.  1  the  diversion  is  by  means  of 
a  timber  and  rock-fill  crib.  Water  control  is  by 
motor-operated  radial  gates.  Protection  against 
floating  drift  is  effected  by  means  of  a  floating  boom  of 
timber.  The  conduit  connecting  the  diversion  and 
forebay  is  a  ditch  having  a  bottom  width  of  17  ft. 
(5.18  m.)  and  a  width  at  water  surface  of  45.5  ft. 
(13.8  m.)  at  a  9.5  ft.  (2.8  m.)  depth.  The  ditch  is 
2,750  ft.  (838  m.)  long,  is  excavated  in  lava  rock  and  is 


head  is  212.8  ft.  (64.8  m. ).  The  maximum  power  with 
600  sec.-ft.  (16.8  cu.m.  per  second)  is  9,300  kw.  For 
this  condition  the  effective  head  is  210.5  ft.  (64.2  m.). 
The  high  kva.  rating  of  the  generator  is  necessitated  by 
heavy  line  charging  current. 

Excitation  is  derived  from  an  impulse-wheel-driven 
250-volt,  175-hp.  exciter.  The  power  is  transmitted  over 
a  single-circuit  line  to  Hat  Creek  No.  2,  at  the  generator 
voltage,  6,600  volts,  without  transformation.  This  line 
is  of  500,000-circ.mil  copper  cable  and  has  lightning 
arresters  at  both  ends. 

Step-up  Transformers  at  Hat  Creek  No.  2 

The  diversion  for  Hat  Creek  No.  2,  down  stream  from 
Hat  Creek  No.  1,  is  effected  by  means  of  a  pile  and 
timber  structure.  The  spillway  is  282  ft.  (85.9  m.) 
long.      Water    control    and    protection    from    drift    are 


FIG.  2 — COMPLETE  UTILIZATION  OF  2,070-FT.  DROP  IN  PIT  RIVER  WILL  BE  ACCOMPLISHED  IN  NOT  LESS  THAN 

FTVE  STATIONS    (SEE  TABLE  BELOW) 


constructed  on  a  grade  of  0.25  ft.  per  1,000  ft.  The 
excavated  forebay  has  a  nominal  capacity  of  12.5  acre-ft. 
( 15,400  cu.m.).  The  pen.stock  consists  of  a  riveted  pipe 
1,700  ft.  (518  m.)  long,  the  diameter  ranging  from  10  ft. 
(3.04  m.)  at  the  top  to  8  ft.  (2.43  m.)  at  the  bottom, 
and  has  a  7.5-ft.  (2.28-m.)  turbine  inlet.  The  maximum 
drop  is  216.8  ft.  (66.1  m.)  from  headwater  to  tailwater. 
The  comparatively  long  penstock  required  the  installation 
of  a  pressure  regulator,  which  will  discharge  approx- 
imately 80  per  cent  of  the  maximum  flow.  A  butterfly 
stop  valve  connects  directly  to  the  turbine  inlet. 

A  reinforced-concrete  building  houses  the  hydraulic 
and  electric  equipment.  The  station  contains  one 
15,000-hp.  vertical  turbine  directly  connected  to  a  12,500- 
kva.  generator  and  operates  at  225  r.p.m.  With  a  normal 
flow  of  450  sec.-ft.  (12.6  cu.m.  per  second)  this  unit  will 
•develop  6,650  kw.     Under  this  condition   the  effective 


Station 
Hat  Creek  No,  1. 
Hat  Creek  No   2. 
Pit  River  No.  1 . 
Pit  River  No.  2.. 

Intake 

Water 

El. 

.     3,208.5 

..    2,991.7 

..     3,324.0 

..    2,870  0 

..    2,750.0 

Tail- 
water 
El. 

2.991    7 
2.790  4 
2.870  0 
2.755  0 
2,425  0 
2.225  0 
1.220  0 

Ave.  Low- 
Flow 

Sec.-Ft 
400 
600 
1,400 
1.500 
2,500 
2,500 
2,500 

Total 
Head 
216.8 
201    3 
454  0 
115  0 
325   0 
200  0 
980  0 

.Ave.  Hp. 

.Available 
7.900 
10,200 
60,500 
15,400 
73.500 

Pit  River  No.  4   . 

.    2,425.0 

46,500 

Pit  River  No.  5 . . 

Total 

..    2,200.0 

215,000 
429,000 

similar  to  those  used  at  Hat  Creek  No.  1.  From  the 
diversion  to  the  head  of  the  penstock  a  4,469-ft. 
(1.362-m.)  flume  has  been  built  on  an  excavated  bench. 
The  flume  is  of  timber,  is  16.3  ft.  x  7  ft.  (4.9  m.  x 
2.1  m.)  in  dimensions  and  will  carry  800  sec.-ft.  (22.2 
cu.m.  per  second)  at  the  grade  of  0.7  ft.  per  1,000  ft. 
A  spillway  550  ft.  (167  m.)  long  is  tentatively  planned 
for  the  side  of  the  flume  at  the  lower  end.     The  flume 
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terminates  in  a  concrete-lined  forebay  of  negligible 
capacity,  which  is  equipped  with  radial  gates  as  at  Hat 
Creek  No.  1.  The  riveted  steel  penstock  is  400  ft. 
(122  m.)  long  and  of  the  same  general  diameters  as 
Hat  Creek  No.  1.    The  head  is  201.30  ft.  (61.3  m.). 

The  power-house  equipment  is  identical  with  that 
provided  for  Hat  Creek  No.  1,  with  two  exceptions — 
transformers  are  added  to  raise  the  generator  voltage 
to  the  present  line  voltage  of  60,000  and  there  is  no 
pi'essure  regulator  and   stop   valve   as  the  penstock  is 


to  60,000  volts  for  transmission  to  Cottonwood,  where 
it  is  to  be  delivered  to  the  reconstructed  lines  of  the 
former  Northern  California  Power  Company  for  trans- 
mission further  south.  This  line  voltage  will  be 
increased  later  to  110,000  and  finally  to  220,000. 

Pit  River  No.  1  Will  Have  Two  35,000-kva.  Units 

Owing  to  the  size  of  the  generating  units.  Pit  River 
Station  No.  1  is  perhaps  the  most  interesting.  The  two 
units,    which    are    rated    at   35,000    kva.    each,    will    be 


FIGS.  3,  4,  5  AND  6 — STREAMS  THAT  WILL  YIELD  NEARLY  HALF  A  MILLION  HORSEPOWER 
Upper  left — Falls  on  Hat  Creek  below  intake  for  Hat  Creek  No.        Lower  left — Pit  River  No.  1  station  will  be  built  on  right  of  stream 
2  station.     Upper  rigiit — Pit  River  at  Henderson  gaging  station.       at  bend.   Lower  right — Site  of  Hat  Creek  No.  2  station  near  Carbon. 


short.  These  may  be  installed  later  if  operating  con- 
ditions require  them.  With  a  normal  flow  of  600  sec. -ft. 
(16.8  cu.m.  per  second)  8,630  kw.  will  be  generated 
under  an  effective  head  of  195.8  ft.  (59.5  m.).  '  The 
maximum  power  with  800  sec. -ft.  (22.4  cu.m.  per 
second)  is  11,200  kw.  with  194.5  ft.  (59.3  m.)  head. 

The  four  outdoor  water-cooled  transformers    (one  a 
spare)  at  Hat  Creek  No.  2  are  rated  at  8,000  kva.  and 
will  be  wound  for  6,600/63,000  volts  delta.     They  will 
step  up  the  output  of  the  two  stations  from  6,600  volts 


exceeded  in  size  only  by  the  45,000-kva.  generators  under 
order  for  the  Canadian  Niagara  Company.  Pit  River 
No.  1  diversion  will  be  on  Fall  River  about  three- 
quarters  of  a  mile  above  Fall  River  Mills.  The  diversion 
structure  tentatively  decided  upon  will  be  a  pile  erection 
of  the  same  general  design  as  that  provided  for  Hat 
Creek  No.  2,  the  idea  being  to  replace  it  after  the  com- 
pletion of  a  tunnel  by  a  concrete  structure.  Storage  is 
not  provided,  and  the  whole  minimum  flow  of  the  river 
will  be  diverted  by  means  of  a  conduit  consisting  of 
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FIG.  7 ARE.A.  SURROUNDING  PIT  RIVER 

Records   of  total  annual  run-off.   precipitation   and   drainage   area 
indicate  a  subterranean  flow  into  the  basin. 


Drainage  .\rea 

A\ 

erage  Yearly  Run-Off 

in  Sq.  Miles 

in  Acrc-Ft. 

A 

644 

1,642,000 

B 

676 

1.020,000 

C 

3,320 

662,000 

D 

237 

593,200 

E 

200 

F 

153 

121,700 

G 

453 

1,116,000 

H 

460 

475,000 

1,150  ft.  (350  m.)  of  open  cut  and  10,160  ft.  (3,100  m.) 
of  tunnel,  the  latter  terminating  in  a  combined  surge 
chamber  and  spillway. 

The  open  cut  will  have  an  average  width  of  60  ft. 
18  m.)  and  a  depth  of  10  ft.  (3  m.).  The  tunnel  will 
have  an  area  of  approximately  154  sq.ft.  (14.3  sq.m.) 
and  will  be  built  on  a  grade  of  3  ft.  per  1,000  ft.  The 
capacity  of  the  conduit  will  be  1,800  sec.-ft.  (50  cu.m. 
per  second)  1 

The  station  will  contain  two  vertical  units  of  a 
maximum  capacity  of  40,000  hp.,  each  connected  to 
a  35,000-kva.  generator  running  at  257  r.p.m.  The 
output  with  1,500  sec.-ft.  (42  cu.m.  per  second)  will 
be  64,500  hp.  under  an  effective  head  of  429.3  ft. 
(130.8  m.).  The  maximum  output  with  1,800  sec.-ft. 
(50  cu.m.  per  second)  flow  will  be  73,800  hp.  under 
an  effective  head  of  418.2  ft.  (127.6  m.).  The  gener- 
ating voltage  is  11,000.  In  addition  to  the  direct- 
connected  exciters  there  will  be  a  spare  motor-driv- 
en exciter.    The  latter  has  an  extended  shaft  opposite 


"X-)0-^<-50p<-30-3<-30-><->0-)<TOp<->0--3<->Op<->Op<->Ol 

<H911-->j<-19IZ->j<-l9l5--j«-l9l4.->}<-l9l5--»j<-l9l6->|*-1917-»k-l9l8-jj«-4919-»U 


the  motor  end  on  which  is  mounted  an  impulse  wheel 
for  emergency  operation. 

Power  from  Pit  River  No.  1  will  be  transformed 
from  11,000  volts  to  110,000  volts  for  transmission  to 
the  San  Francisco  bay  district.  At  the  time  this  station 
is  placed  in  operation  the  transformers  at  Hat  Creek 
will  be  connected  for  operation  at  110,000  volts  and  a 
connection  will  be  made  to  the  Pit  River  No.  1  line.  The 
seven  transformers  at  Pit  River  No.  1  will  be  rated  at 
16,667  kva. 

220,000-VoLT  Operation  Is  Contemplated 

Later  it  is  planned  to  raise  the  voltage  to  220,000 
volts.  Since  the  transmission  lines  receiving  the  ouput 
of  this  and  the  Hat  Creek  stations  will  be  operated  at 
110,000  volts  for  some  time,  it  may  prove  inadvisable  at 
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FIG.  8- 


-ANNUAL  AND  MONTHLY  FLOW  OF  PIT  RIVER 
SHOWING  STORAGE  REQUIRED 


FIG.    9 — RELATION   OF   PIT   RIVER   PROJECT  TO   PACIFIC  GAS   & 
ELECTRIC  COMPANY  SYSTEM 

this  time  to  make  the  costly  investment  in  220,000-volt 
switching  equipment. 

It  is  expected  that  110,000-volt  operation  will  con- 
tinue until  Pit  River  No.  3  station  is  completed,  when 
additional  line  capacity  will  be  required.  To  meet  this 
condition  the  line  voltage  will  be  raised  to  220,000  volts. 
At  thtit  time  the  110,000-volt  transformers  at  Hat  Creek 
No.  2  will  be  removed  and  the  power  will  be  trans- 
mitted to  Pit  River  No.  1,  where  it  will  be  delivered  to 
the  11,000-volt  bus  of  that  station  and  there  trans- 
formed to  220,000  volts.  It  is  expected  that  the  220,000- 
volt  operation  will  be  initiated  in  1924,  and  the  towers, 
conductors  and  insulation  are  being  constructed  now 
for  operation  at  that  voltage. 
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Applications  for  Preliminary  Power 
Permits  Continue  to  Grow 

Federal  Power  Commission  Reports  the  Receipt  of  178  Up  to 
Feb.  26 — Ten  Applications  Filed  During  Month  of  February — 
Applications   on  File  Involve  Development  of  13,725,166  Hp. 


MAP  SHOWING  PROBABLE  DISTRIBUTION  AND  INTENSITY  OF  HYDRO-ELECTRIC  DEVELOPMENT  IN  THE  UNITED  STATES 

DURING  THE  NEXT  DECADE 


O' 


N  FEB.  26  1921,  applications  for  peraiits  or 
licenses  on  file  with  the  Federal  Power  Com- 
mission under  the  federal  water-power  act 
numbered  178.  A  compilation  from  the  data 
set  out  in  the  applications  indicates  that  13,725,166  hp. 
will  be  developed  if  the  plans  of  the  promoters  are  car- 
ried to  completion. 

The  projects  now  under  application  range  all  the  way 
from  a  small  10-hp.  plant  for  a  colony  of  summer 
cottages  in  the  Wyoming  mountains  to  the  3,570,000-hp. 
project  of  the  Southern  California  Edison  Company  on 
the  Colorado  River  in  Utah  and  Arizona,  which  involves 
the  storage  of  the  waters  of  the  upper  Colorado  River 
and  its  tributaries  in  a  huge  reservoir  and  a  total 
hydraulic  fall  of  2,650  ft.  (800  m.) 

A  general  idea  of  the  magnitude  of  the  almost  14,000,- 
000  hp.  of  contemplated  hydro-electric  development  may 
be  gained  by  considering  that,  if  properly  applied,  it 
would  furnish  sufficient  power  for  twenty-two  cities  the 
size  of  Chicago.  It  is  probably  50  per  cent  more  than 
the  present  water-power  development  in  the  United 
States  and  over  50  per  cent  of  the  present  developed 
water  powers  of  the  world. 

The  development  of  the  projects  now  on  file,  if  carried 


to  completion,  will  directly  and  indirectly  result  in  the 
expenditure  of  more  than  eleven  billion  dollars  for 
equipment  and  labor,  distributed  as  follows  :* 

Cost    of    new    generating-plant    capacity — 

11,330,000  X  $200 $2,266,000,000 

Cost  of  transmission  equipment — 11,330,000 

X    $110 1,246,300,000 

Cost    of    distribution    equipment — 9,200,000 

X    $100   920,000.000 

Cost  of  customers'  lamps,  motors  and  appli- 
ances and  of  wiring  houses  and  factories — 
9,200,000  X    ($125  X  6)    6,900,000,000 

Total  capital  required  for  probable  hydro- 
electric developments  and  resulting 
service  equipment   $11,332,300,000 

While  some  of  the  projects  doubtless  represent  only 
the  hopes  of  the  applicants,  a  very  considerable  propor- 
tion of  them  will  eventually  be  developed.  Some  of  the 
larger  ones  will  be  constructed  in  stages,  the  work 
extending  over  a  period  of  years  as  market  requirements 

•For  details  of  basis  for  these  estimates  see  page  9  of  the 
Electrical  World,  Jan.  1,  1921. 


National  Forest  Waterpowers  Probable  of  Immediate  Development 


A — Tallulah  Falls,  Tugaloo  River.  Savannah  National 
Forest,  Ga.     About  64.000  horsepower  possible  of  development. 

B — Rainbow  Falls,  Chelan  National  Forest,  Washington. 

C — Looking  from  Curtain  Falls  into  Iron  Lake.  Superior 
National  Forest,  Minn.  These  falls  are  included  in  a  power 
project  for  which  application  for  preliminary  permit  has  been 
filed  with  the  Federal  Power  Commission.  About  6,000  horse- 
power possible  of  development. 


D Clear    Creik    I'llh,     r:in    Grande    National    Forest,    Col. 

These  fall.s  and  rapids  aie  included  in  a  power  project  for 
which  application  for  preliminary  permit  has  been  filed  with 
the  Federal  Power  Commission.  About  11,000  horsepower 
possible  of  development. 

E — Noeksack  Falls.  Nocksack  River.  Washington  National 
Forest.  Wash.  About  3.300  horsepower  possible  of  develop- 
jjipnt  Photos    bu    V-    S-    Forest  Service 
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demand.  The  applications  indicate,  nevertheless,  a 
movement  of  capital  toward  water  power  as  a  reconstruc- 
tion measure  which  at  this  time  of  depression  in  indus- 
trial, building,  agricultural  and  other  lines  is  significant. 
The  accompanying  map  shows  the  probable  distribu- 
tion and  intensity  of  hydro-electric  development  in  the 
United  States  during  the  next  decade  as  indicated  by 
the  applications  for  power  permits  now  on  file  with  the 
Federal  Power  Commission.  The  6,865,088  hp.  credited 
to  projects  in  California  and  Arizona,  virtually  all  the 
«nergy  resulting  from  the  development  of  which  will 
probably  be  used  in  California,  is  about  five  times  the 
estimated  new  water-power  development  necessary  to 
supply  the  total  increased  electrical  energy  market  of 
California  by  1930.  On  the  other  hand,  the  2,883,750 
hp.  concerned  in  projects  in  the  State  of  New  York  is 
only  about  650,000  hp.  in  excess  of  the  estimated  in- 
creased rating  of  central  generating  stations  necessary 
to  accommodate  the  increased  factory  and  manufactur- 
ing load  of  that  state  by  1930,  and  is  more  than  1,000,000 
Inp.  less  than  the  estimated  total  increase  in  rating  of 
central  generating  stations  necessary  to  meet  all  re- 
quirements of  both  light  and  power  customers  of  the 
Empire  State  by  1930.  It  would  appear,  therefore,  that 
while  the  Mountain  and  Pacific  States  have  by  far  the 
greater  proportion  of  horsepower  involved  in  contem- 
plated hydro-electric  projects,  yet  it  does  not  necessarily 
follow  that  the  field  of  greatest  immediate  hydro-electric 
activity  will  be  confined  to  that  section  of  the  country. 
Hydro-electric  development  will  follow  and  not  precede 
the  market  for  electrical  energy,  and  highly  industrial 


LOCATION  AND  SIZE  OF  WATER  POWER  PROJECTS  FOR  WHICH 

APPLICATION   FOR  PRELIMINARY  PERMITS  WERE  FILED  WITH 

THE  FEDERAL  POWER  COMMISSION  FROM  JAN.  29,  1921,  TO  AND 
THROUGH  FEB.  26,  1921 

Capacity, 
Name  of  Company  Location  of  Project  Hp. 

CALIFORNIA: 

Marcus  Pluth,  424  Wilcox  BIdg.,  North  and  south  forks  of  White- 
Los  Angeles water  River 

Harrison  -Vlbright,  et.  al.,  Tahquitz,  Snow  and  Little  Mor- 

Laughliu  Bldg.,  Los  Angeles.  .  ongo  Creeks  and  Whitewater 

and  Mission  Rivers 5, 1 00 

Southern  CaUfornia  Edison  Com- 
pany, Edis  in  Bldg.,  Los  ,\ngele3        Transmission  line 

San    Joaquin    Light    &    Power        North  and  west  forks  of  King 

Corpn.,  Fresno River 188,240 

Escondido   Mutual   Water   Co.. 

care    H.    Hawgood,    Hellman         .San  Luis  Rey  River  and  Bear 

Bldg.,  Los  Angeles \'alley  Creek 623 

.San    Joaquin    Light    &    Power 

Corpn.,  Fresno Kern  River 

WASHINGTON: 

E.    N.    Tunin,    Keechelus    Inn, 

Hyak,  Wash Wolf  Creek  at  Lake  Keechelus .  

LOUISIANA: 

Louisiana  Gravity  Canal  Com- 
pany, care  Wellman  Bradford, 

Alexandria.  La Bayou  Cocodrie 1  5,000 

CONNECTICUT; 

The  Connecticut  River  Co.,  30         Connecticut    River     at     Kings 

State  Street,  Hartford,  Couu  Island 32,000 

FLORIDA: 

The  Ocklawaha  Reclamation  U.  S.  Government  lock  and  dam 
Farms,  care  of  J.  D.  Young,  on  Ocklawaha  River,  Marion 
Ocala,  Florida County,  Fla 


sections  of  the  country  possessing  available  water 
powers  may  be  expected  to  become  the  most  immediate 
fields  of  intensive  hydro-electric  development  activities. 
In  the  table  above  is  a  list  of  the  applications  for  pre- 
liminary power  permits  filed  with  the  Federal  Power 
Commission  from  Jan.  29,  1921,  to  and  through  Feb.  26. 
Lists  of  applications  filed  prior  to  Jan.  29  appeared  in 
the  Electrical  World  of  Jan.  1,  Jan.  15  and  Feb.  12. 


Completion  of  Muscle  Shoals  Plant  Urged 

No  Appropriation  Made  for  Army  Engineers  to  Continue  Work 
on  the  Fifty-Million-Dollar  Wilson  Dam  on  Tennessee  River 
at  Muscle  Shoals— $17,000,000  Has  Already  Been  Expended 


WITH  1,000,000  cu.yd.  of  concrete  still  to 
be  poured  and  a  schedule  of  operations 
calling  for  nearly  40,000  cu.yd.  of  this 
to  be  placed  each  month,  the  Engineer 
Corps  of  the  Army  seems  to  have  a  splendid  argu- 
ment for  the  appropriation  of  $10,000,000  which  was 
requested  in  the  last  Congress  for  the  work  of  the  fiscal 
year  beginning  July  1.  However,  this  appropriation  was 
not  granted  and,  therefore,  this  project,  one  of  the 
largest  ever  undertaken  by  the  federal  government, 
will  have  to  stand  as  now  only  30  per  cent  complete  until 
further  appropriations  are  available.  If  the  appropria- 
tions had  been  made  as  requested  it  was  expected  that 
the  entire  project  would  be  so  far  developed  as  to  begin 
generation  of  energy  within  three  years.  However, 
unless  an  item  for  this  work  is  added  to  the  army  bill, 
which  remains  over  for  the  new  Congress,  the  work  may 
be  indefinitely  delayed. 

This  project  was  really  a  war-time  measure,  for  it  was 
first  authorized  by  the  President  when  he  set  aside 
$13,000,000  from  the  national  defence  funds  on  Feb.  23, 
1918,  and  authorized  the  construction  of  the  dam  and 
power  house.  Subsequently  $4,000,000  additional  was 
made  available  from  these  national  defence  funds,  but 
it  is  believed  that  this  amount  will  be  entirely  ex- 
pended by  June  of  the  present  year.     The  urgency  of 


the  request  for  the  additional  $10,000,000  to  continue 
work  during  the  following  year  is,  therefore,  evident. 

The  entire  project  as  thus  far  authorized  is  now 
estimated  to  cost  between  $45,000,000  and  $50,000,000. 
The  original  estimates  of  $17,000,000  to  $20,000,000 
were  based  upon  the  pre-war  cost  of  labor  and  ma- 
terials. As  stated  by  General  Taylor  in  commenting 
upon  this  situation,  the  original  cost  contemplated  good 
labor  at  $1.50  per  day,  whereas  now  a  minimum  of 
$3.60  per  day  is  paid  for  relatively  poor  labor.  Cor- 
responding increases  in  costs  of  cement  and  other 
materials  which  contribute  largely  to  the  total  have 
also  occurred,  so  that  the  present  total  estimate  repre- 
sents simply  the  original  sum  transformed  into  present 
cost  units. 

Scope  of  the  Project 

The  proposed  dam  and  power  house  is  a  structure 
4,200  ft.  (1,280  m.)  long,  situated  on  the  Tennessee 
River  2.7  miles  (3.5  km.)  above  Florence,  Ala.  At  this 
point  there  are  now  two  channels  separated  by  Jackson 
Island,  and  in  one  of  the  channels  is  the  lock  of  the 
Muscle  Shoals  Canal.  As  a  part  of  the  new  installation 
there  will  be  locks  providing  for  navigation  past  the 
dam,  with  a  total  lift  of  90  ft.  (27  m.)  above  level  of 
proposed  lower  pool.  The  completion  of  the  dam  will 
also   facilitate   navigation   above   this   point,    for   it   is 
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estimated  that  the  storage  will  extend  in  sufficient 
depth  for  17  miles  (31  km.)  above  the  dam  to  provide 
for  navigation  by  typical  canal  barges  requiring  ap- 
proximately 6  ft.  (1.8  m.)  of  depth.  The  level  above 
the  dam  will  be  closely  controlled,  only  a  very  few  feet 
of  variation  throughout  the  entire  year  being  expected 
because  of  the  ample  provision  of  spillway  gates  along 
two-thirds  of  the  length  of  the  structure. 

The  principal  characteristics  of  the  dam  proper  will 
be  seen  from  the  illustration  at  top  of  page  589  of  this 
article.  The  fixed  dam  is  surmounted  with  movable  crest 
gates  15  ft.  (4.5  m.)  high.  It  is  estimated  that  these  gate 
structures  are  ample  to  care  even  for  the  extreme  flood 
stage,  which  is  variously  estimated  at  from  500,000  sec- 
ft.  to  700,000  sec.-ft.  (14,150  cu.m.  to  19,800  cu.m.  per 
second),  without  excessive  variation  in  forebay  water 
level. 

Present  St.\tus  of  Project 

As  indicated  above,  there  still  remains  to  be  poured 
approximately  1,000,000  cu.yd.  (764,560  cu.m.)  of  con- 
crete work,  and  progress  is  being  made  at  the  rate  of 
nearly  40,000  cu.yd.  (30,580  cu.m.)  per  month.  At  this 
rate  only  twenty-five  months  would  be  required  for  com- 
pletion. Whether  this  rate  can  be  maintained  will 
depend  as  much  upon  the  availability  of  funds  as  upon 


the  vagaries  of  the  river  or  of  the  weather.  Of  the 
$17,000,000  thus  far  made  available  and  other  very 
limited  sums  which  arise  from  miscellaneous  allotment 
to  the  work,  there  remained  only  about  $9,500,000  avail- 
able at  the  end  of  the  last  fiscal  year — July  1,  1920.  This 
sum  has  been  expended  at  the  rate  of  nearly  $1,000,000 
per  month  thus  far  during  the  current  year,  but  this 
large  expenditure  is  in  part  the  result  of  having  placed 
a  number  of  big  contracts.  It  is  estimated,  therefore, 
that  there  are  sufficient  funds  to  extend  into  June  of 
the  present  year. 

The  estimates  made  a  year  ago  were  that  not  more 
than  $10,000,000  could  be  expended  efficiently  during  the 
next  fiscal  year,  and  this  sum  was  therefore  requested 
of  Congress.  The  House  of  Representatives  considered 
this  request  in  the  sundry  civil  appropriation  bill,  but 
after  debate  on  the  floor  of  the  House  the  item  was 
dropped  out.  The  Senate  committee  on  appropriations 
also  gave  favorable  consideration  to  the  item,  recom- 
mending it  to  the  Senate,  by  which  body  it  was  adopted. 
However,  the  House  of  Representatives  after  vigorous 
eff'ort  on  the  part  of  those  who  opposed  the  bill  still 
declined  to  agree  to  the  item  and  in  the  closing  days 
of  the  session  the  Senate  finally  agreed  to  abandon  this 
appropriation  for  the  present  Congress. 

As  the  money  requested  for  continuance  of  the  work 
next  year  was  not  granted,  it  may  be  essential  to  stop 
the  present  activity  even  before  June,  in  order  to  con- 
serve some  funds  for  care  of  the  project  durnig  the  sum- 
mer or  until  such  time  as  additional  funds  are  appro- 
priated. This  is  deemed  by  all  interested  persons 
to  be  a  most  unfortunate  possibility,  for  the  organiza- 
tion is  now  built  up  for  rapid  work  and  more 
than  4,400  men  have  been  working  during  recent 
months.  To  allow  this  going  organization  to  be  dis- 
banded and  to  require  that  the  work  be  held  in  abeyance 
for  a  year  would  seriously  increase  its  cost.  It  has  been 
estimated  variously  that  the  losses  from  suspension  of 
the  work  one  single  year  would  certainly  be  between 
$4,000,000  and  $10,000,000.  The  loss  in  interest  upon 
the  investments  already  made  in  the  project  and  in  the 
nitrate  plant  which  is  intimately  associated  with  the 
entire  development  alone  would  amount  to  millions.  One 
estimate  made  by  the  economists  shows  that  the  loss 
from  a  single  year's  suspension  of  activities  may   be 
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PLANS  CALL  FOR  AN  ULTIMATE  RATING  OF  550,000  HP.,  MADE  UP  OF  EIGHTEEN  30,000-HP.  UNITS.     THE  DAM  AND  POWER  HOUSE 
STRUCTURE  IS  4,200  FT.  LONG  AND  THE  DEVELOPED  HEAD  WILL  BE  ABOUT  95  FT. 


greater  than  the  required  appropriation  for  continuance 
of  the  work.  However,  even  this  argument  did  not 
suffice  to  get  approval  for  continuance  of  the  work. 

In  connection  with  the  estimates  of  cost  for  interrup- 
tion of  construction  work,  the  figures  which  have  been 
furnished  to  the  Engineer  Corps  by  Hugh  L.  Cooper, 
the  consulting  engineer  of  the  project,  are  particularly 
pertinent.  Mr.  Cooper  states  his  opinion  upon  this 
matter  as  follows: 

The  second  question,  as  to  the  cost  of  closing  down  the 
work  at  this  time,  is  difficult  to  answer.  It  is  not  conceiv- 
able that  the  government  would  withdraw  from  this  project 
entirely,  in  view  of  the  more  than  $12,000,000  already  in- 
vested and  the  showing  in  the  foi'egoing  paragraphs.  In 
order  to  estimate  the  cost  of  a  shutdown  it  would  be  neces- 
sary to  have  a  basis  as  to  the  date  when  work  would  be 
resumed,  so  that  the  loss  in  interest  might  be  computed. 
If  the  work  should  shut  down  at  this  time  to  be  resumed 
in  three  years,  I  am  of  the  opinion  that  the  combined  losses 
to  the  government  would  be  around  $4,000,000,  and  without 
any  compensation  therefor  unless  the  government  might 
claim  there  was  a  compensation  to  be  expected  in  waiting 
three  years  for  a  lower  interest  rate  than  can  be  obtained 


at  this  time.  This  amount  of  saving  would  be  very  small 
as  compared  to  the  $4,000,000  loss.  The  $4,000,000  would 
represent  a  loss  of  interest  during  three  years  on  $12,000,- 
000,  and  on  the  construction  side  the  loss  of  all  the  coffer- 
dams which  are  now  in  place,  the  loss  of  the  construction 
bridge,  the  removal  and  re-erection  of  a  large  amount  of 
construction  derricks,  tracks,  concrete  mixers  and  rock 
crushers  and  other  construction  equipment.  The  job  would 
also  have  to  suffer  the  losses  incident  to  the  breaking  up 
of  the  construction  organization,  which  has  been  assembled 
at  necessarily  large  expense,  and  I  feel  very  certain  that 
collectively  the  above  losses  would  be  a  minimum  of  $4,000,- 
000  and  might  easily  amount  to  $4,500,000. 

Power  House  Planned  for  Eighteen  Units 

The  power  house  proposed  is  to  consist  of  eighteen 
units.  However,  only  four  of  these  units  are  to  be 
installed  at  once,  and  it  is  probable  that  only  these  will 
be  needed  within  the  first  year  or  two  of  operation.  It 
is  realized  that  it  will  take  several  years  to  develop  the 
market  for  the  entire  project,  even  assuming  a  very  low 
selling  price  of  1.2  mills  per  kilowatt-hour  for  the 
secondary  power  and  4  mills  per  kilowatt-hour  for  the 
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primary  power  at  the  low-tension  busbars  of  the 
generating  station.  On  this  basis  Mr.  Cooper  estimates 
ten  years  as  the  time  required  to  load  the  plant  after 
it  is  completed  and  begins  generation  from  the  initial 
units.  However,  it  is  expected  that  the  foundations  for 
the  entire  power  house  will  be  built  in  the  beginning,  so 
that  addition  of  units  will  be  made  at  a  minimum  of 
expense  and  delay. 

The  initial  installation  of  L  P.  Morris  waterwheels 
provides  units  of  30,000  hp.  each.  These  wheels  will  be 
connected  with  Westinghouse  generators  of  similar 
capacity.  The  later  units  will  be  of  slightly  larger  size, 
it  is  hoped. 

Work  on  the  foundations  has  progressed  so  far  during 
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ARRANGEMENT  OF  DRAFT  TUBE  AND  PASSAGEWAY  TO  TAILWATER 

the  past  summer  that  orders  were  placed  for  the  four 
waterwheels  required,  and  delivery  of  these  is  Scheduled 
for  Sept.  15  next.  These  units,  it  is  estimated,  will  cost 
the  government  $129,500  each,  or  a  total  of  $589,600. 

According  to  the  plans  adopted  the  waterwheels  will 
operate  with  92  ft.  (28  m.)  head.  The  general  plan 
for  intake  in  relation  to  generator  position  is  seen  in 
the  accompanying  diagram,  which  also  indicates  the  type 
of  rectangular  reinforcement  which  is  used  in  inclosing 
the  intake  passages.  The  waterwheel  foundation  both 
in  plan  and  section  is  shown  in  an  accompanying  illus- 
tration, and  the  draft  tube  and  discharge  passages  to 
tailwater  are  also  shown  in  plan  and  section.  These  are 
as  planned  by  the  I.  P.  Morris  department  of  William 
Cramp  &  Sons,  who  are  building  the  watei^wheels  for 
the  initial  installation. 


In  order  to  review  the  power  estimates  previously 
made,  Mr.  Cooper,  as  consulting  engineer,  has  recently 
completed  an  exhaustive  analysis  of  the  proposed  plans 
under  the  instructions  of  Gen.  Harry  Taylor,  assistant 
chief  of  engineers.  Mr.  Cooper's  report  estimates  700,- 
000,000  kw.-hr.  per  annum  as  the  available  primary 
production  and  1,470,000,000  kw.-hr.  per  annum  as 
secondary  power  production.  In  connection  with  his 
estimate  Mr.  Cooper  has  also  estimated  the  coal  equiva- 
lent and  the  conservation  of  fuel  which  can  be  expected. 
In  this  connection  he  makes  the  following  statement: 

In  the  territory  reachable  from  the  Wilson  Dam  the  pres- 
ent coal  consumption  in  steam-operated  industries  will  be 
found  in  excess  of  6  lb.  (2.7  kg.)  of  coal  per  kilowatt-hour 
and  is  probably  more  than  8  lb.  (3.6  kg.)  per  kilowatt-hour. 
Assuming  6  lb.,  the  saving  in  coal  by  the  complete  instal- 
lation of  the  works  as  now  planned  will  amount  to  more 
than  6,500,000  tons  per  annum  if  this  energy  is  used  for 
standard  normal  domestic  purposes.  If  the  plant  is  used 
otherwise  than  above  indicated  (for  fertilizer  for  instance), 
such  other  use  will  not,  of  course,  be  adopted  unless  the 
resulting  benefits  are  found  to  be  in  excess  of  those  incident 
to  the  conservation  of  6,500,000  tons  of  coal  per  annum, 
and  therefore  you  should  be  safe  in  submitting  the  coal- 
saving  quantities  as  a  basis  for  Congressional  determina- 
tion of  future  action. 

General  Taylor  has  summarized  the  power  possibili- 
ties of  the  project  in  a  somewhat  different  way  in  his 
testimony  before  the  committees  of  Congress.  He  states 
that  the  extreme  low  flow  of  the  river  for  ten  years 
shows  not  less  than  85,000  hp.  (64,000  kw.)  at  any 
time  recorded.  But  in  only  six  of  the  nineteen  recorded 
years  did  the  low  river  discharge  fall  below  the 
equivalent  of  100,000  hp.  In  fact,  it  was  below  this 
figure  only  1.3  per  cent  of  the  total  time.  Furthermore, 
it  is  believed  that  with  the  storage  available  at  least 
500,000  hp.  additional  can  be  generated  for  eight 
months  of  the  year.  This  secondary  horsepower,  it  was 
proposed  by  former  Secretary  of  War  Baker,  should  be 
applied  to  industrial  operations,  as  the  nitrate  plant. 

Cost  of  Povi'ER  Production 

In  connection  with  his  estimate  of  power  capacity 
Mr.  Cooper  has  also  been  asked  to  comment  upon  power 
costs.  He  reports  on  several  phases  of  this  question  in 
a  communication  dated  Nov.  27  as  follows: 

In  determining  the  amount  of  power  that  should  be 
developed  at  the  Wilson  Dam  we  have  carried  out  your 
instructions  to  figure  that  ten  years  of  time  will  be  re- 
quired to  load  the  plant  after  it  is  completed,  and  that  after 
the  works  are  completed  interest  should  be  figured  until 
the  product  of  the  plant  is  fully  marketed.  We  have  also 
carried  out  your  instruction  to  use  the  unusually  low  sell- 
ing price  of  1.2  mills  per  kilowatt-hour  for  the  secondary 
power  and  4  mills  per  kilowatt-hour  for  the  primary  power 
at  the  low-tension  busbars  of  the  generating  station,  in  order 
that  Congress  may  always  be  certain  that  the  final  results 
will  fully  justify  the  money  to  be  here  invested. 

Under  your  instructions  we  have  figured  that  the  plant 
when  completed  must  earn  5  per  cent  for  interest  and  5 
per  cent  for  depreciation  and  operation,  or  10  per  cent  of 
the  cost  of  the  power  end  of  the  enterprise.  Both  of  these 
assumptions  are  conservative.  The  kilowatt-hours  in  para- 
graph 2  multiplied  by  the  selling  prices  in  paragraph  4 
will  produce  a  gross  annual  income  of  $4,554,000,  which  is 
10  per  cent  of  a  cost  price  of  $45,540,000.  The  best  esti- 
mate that  can  be  made  at  this  time  of  the  total  cost  of  the 
project,  including  the  two  lift  locks  and  all  of  the  naviga- 
tion facilities,  is  around  $50,000,000,  and  thus  leaves  about 
$4,500,000  as  amount  applicable  to  the  navigation  account. 

All  of  the  above  quantities  are  accurate  and  are  not  to 
be  considered  as  assumptions  or  approximations.  The 
values  for  the  secondary  and  primary  kilowatt-hours  are 
about  50  per  cent  of  pre-war  steam  costs  in  this  territory. 
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37,500-Hp.  Turbine  Tests 

Scheme  Has  Advantages  of  Accuracy,  Short  Time  for  Test  and  Inexpensive 
Apparatus — Discharge  Is  Measured  by  Pressure  Developed  in  Penstock  When 
Turbine  Gates  Are  Closed — Method  Has  Been  Applied  at   Niagara    Falls 
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,N  ACCOUNT  of  the  restrictions  placed  by 
law  upon  the  diversion  of  water  from  the 
Niagara  River  for  power  purposes,  the  meas- 
urement of  the  quantity  of  water  used  in  the 
various  power  plants  is  a  matter  of  extreme  importance. 
One  per  cent  of  the  present  allowable  diversion  on 
the  American  side  is  sufficient  to  develop  4,000  hp. 
The  installation  of  three  new  units  at  station  No.  3  ex- 
tension of  the  Niagara  Falls  Power  Company,  each 
capable  of  generating  about  40,000  hp.,  made  it  neces- 
sary to  determine  accurately  the  efficiencies  of  the 
watei'wheels.  In  carrying  out  these  tests  new  inven- 
tions now  known  as  the  Gibson  Method  and  Apparatus* 
for  measuring  the  flow  of  water  in  penstocks  have  been 
applied  after  extensive  laboratorj'  experiments  had  been 
carried  out  to  determine  the  accuracy  of  the  method. 
The  turbine  discharge  is  measured  by  utilizing  a  record 
which  is  made  of  the  changes  of  pressure  that  occur 
in  the  penstock  when  the  turbine  gates  are  gradually 
closed. 

One  of  the  most  important  reasons  for  the  use 
of  this  new  test  method  was  that  tests  could  be  car- 
ried out  without  serious  or  prolonged  interruption 
of  the  supply  of  power  from  the  unit  being  tested.  It 
requires  a  two-minute  shutdown  for  each  measurement, 
and  measurements  may  be  repeated  about  once  every 
ten  or  fifteen  minutes.  A  complete  set  of  measurements 
at  each  tenth  of  gate  opening  from  half  to  full  gate 
mscy  be  made  in  less  than  two  hours,  and  during  that 
time  the  unit  would  be  out  of  commercial  service  only 
about  fifteen  minutes. 

Advantages  of  Method  Are  Summ.^rized 

The  advantages  of  the  new  method  of  measurement 
may  be  summarized  as  follows: 

1.  Remarkable  accuracy  in  the  determinations  of  the 
velocity  of  flow,  because  small  changes  of  velocity  result 
in  comparatively  large  changes  in  the  pressure  to  be 
recorded. 
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FIG.  1 — EFFICIENCY  CURVE  OF  OLDER  UNIT  CHECKED 
BY  GIBSON   METHOD    (LOWER  CURVE) 


FIG.  2 — STARTING  THE  GOVERNOR  ACTION   THAT  CLOSES 
TURBINE  GATES 

2.  Determinations  of  velocity  may  be  made  without 
serious  or  prolonged  interruption  of  the  commercial 
supply  of  power  from  the  unit  being  tested. 

3.  Each  determination  of  the  velocity  of  flow  may  be 
made  quickly  in  one  operation.  Tedious  methods  in- 
volving tabulation  of  observed  results  are  avoided. 

4.  The  process  is  essentially  simple  and  inexpensive. 
Special  appurtenances  in  the  pipe  line  are  not  required. 

No  attempt  is  made  in  this  article  to  describe  the 
apparatus  in  detail  or  to  give  the  mathematical  proof 
of  the  method.  This  matter  will  be  reserved  for  a 
future  paper. 

According  to  the  terms  of  the  treaty  between  the 
United  States  and  Great  Britain,  each  country  is  per- 
mitted to  divert  for  power  purposes  a  certain  quantity 
of  water  from  the  Niagara  River.  In  the  United  States 
this  quantity  is  20,000  sec.-ft.  (560  cu.m.  per  second) 
and  the  company's  allotment  is  19,500  sec.-ft.  (550  cu.m. 
per  second).  The  terms  of  this  treaty  are  being 
rigorously  observed.  To  determine  the  relation  between 
power  and  discharge  of  a  unit  it  was  necessary, 
therefore,  to  measure  the  quantity  of  water  that  was 
used  and  incidentally  to  determine  the  efficiency  of  the 
turbine. 

When  the  three  new  37,500-hp.  turbines  of  the 
Niagara  Falls  Power  Company  were  installed  and  ready 
for  operation  the  company  was  then  in  a  position  to 
use  all  the  water  to  which  it  was  entitled  and  the  regu- 
lating authorities  fixed  the  efficiencies  of  the  new  units 
at  a  point  which  it  was  believed  would  not  be  greater 
than  the  actual  efficiencies.    Possibly  the  efficiency  was 
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fixed  low  enough  to  make  it  worth  while  for  the  com- 
pany to  go  to  the  expense  of  proving  the  exact  efficiency. 
In  any  event  the  results  were  not  disappointing,  be- 
cause after  making  the  official  tests,  which  received  the 
approval  of  the  government  engineers,  the  allowable  out- 
put from  these  three  units  when  charged  with  the  same 
quantity  of  water  as  formerly  was  increased  nearly 
5,000  hp. 

The  new  method  was  invented  and  developed  by  Mr. 
Gibson  as  the  outcome  of  studies  of  the  changes  of 
pressure  in  penstocks  caused  by  the  gradual  closing  of 
turbine  gates.  It  is  possible  to  determine  the  mean 
velocity  of  a  column  of  water  in  a  penstock  by  recording 
the  changes  of  pressure  at  a  point  in  the  pipe  line 
when  the  flow  of  water  is  gradually  brought  to  rest  by 
closing  the  valve  or  the  turbine  gates.  The  mean  change 
of  pressure  recorded  is  a  precise  measure  of  the  velocity 
destroyed.  Practically,  it  is  not  always  possible  to  stop 
the  flow  entirely  because  leakage  usually  occurs  through 
the  turbine  gates,  and  in  such  cases  the  velocity  de- 
termined is  the  difference  between  the  initial  and  final 


measurements  by  the  new  method  from  the  volumetric 
measufements  was  seldom  greater  than  one-half  of 
1  per  cent. 

Cornell  University  Tests  Check  Gibson  Method 

In  order  to  obtain  positive  proof  of  the  accuracy 
of  the  new  method  of  measurement,  however,  arrange- 
ments were  made  to  have  a  thorough  test  made  at 
Cornell  University  by  comparison  with  volumetric 
measui'ements  at  the  laboratory  at  that  university, 
where  the  equipment  is  adequate  for  such  work.  The 
results  of  these  tests  show  that  the  average  of  all 
measurements  made  by  the  Gibson  method  agrees 
within  less  than  0.2  per  cent  with  the  average  of  all 
the  volumetric  measurements.  The  maximum  varia- 
tion of  any  one  series  is  0.8  per  cent.  A  careful 
analysis  of  these  results  indicates  that  part  of  even 
the  slight  variations  between  the  volumetric  measure- 
ments and  the  measurements  by  the  new  method  may 
be  explained  by  a  very  slight  unsteadiness  of  the  flow, 
which  is  sufficient  to  account  for  some  of  the  difference 


FIGS.  3  AND  4 — PROVISION   FOR  SHUTTING  OFF  WATER  IN   PENSTOCK  AND  GIBSON  APPARATUS 
SET  UP  FOR  TEST  AT  CORNKLL  UNIVERSITY 


velocities.     The  remainder,   however,   is   readily   deter- 
mined. 

The  apparatus  comprises  a  new  combination  of  simple 
elemental  parts  in  which  the  pressure  element  is  a 
U-tube  containing  mercury,  the  motion  of  which  can 
be  made  to  correspond  in  any  desired  ratio  to  the 
change  of  pressure  in  the  penstock.  The  apparatus 
provides  illumination  and  records  photographically,  to 
exact  full  scale,  the  motion  of  the  top  surface  of  the 
mercury  in  the  tube,  combining  in  the  record  the  oscil- 
lations of  a  second's  pendulum.  The  resulting  diagram 
shows  to  exact  scale  a  complete  record  of  pressure 
changes  and  time. 

The  first  experimental  equipment  comprised  a  head- 
water tank  feeding  a  3-in.  (7.6-cm.)  wrought-iron  pipe 
420  ft.  (126  m.)  long,  near  the  lower  end  of  which 
was  placed  a  3-in.  globe  valve.  The  flow  through  this 
pipe  was  made  to  discharge  into  a  measuring  tank, 
and  by  maintaining  a  constant  level  in  the  head  tank 
and  opening  the  globe  valve  varying  distances,  it  wag 
possible  to  produce  a  steady  flow  in  the  3-in.  pipe  at 
various  velocities  up  to  4  ft.  (1.2  m.)  per  second.  The 
results  of  experiments  of  this  apparatus  were  remark- 
ably satisfactory  considering  the  nature  of  the  equip- 
ment,    and     it     was     found     that     the     variation     of 


between  the  two  measurements.  It  might  be  mentioned 
that  the  tests  also  proved  that  measurements  can  be 
made  just  as  accurately  when  the  conduit  is  made  up 
of  sections  of  various  diameters,  and  that  differential 
measurements  can  be  made  by  using  two  sets  of  appa- 
ratus and  the  length  of  conduit  lying  between  them. 

Fig.  1  shows  the  first  efficiency  curve  of  one  of  the 
Niagara  Falls  units  obtained  by  this  new  method,  and 
just  above  it  the  efficiency  curve  made  by  the  Pitot 
tube  methods  some  years  previously  on  a  similar  unit. 
The  two  curves  have  the  same  characteristics,  the  new 
one  being  just  a  little  lower  than  the  old  one,  which  was 
considered  reasonable  in  view  of  the  age  of  the  unit. 

Having  thus  established  by  careful  experiments  the 
accuracy  of  the  new  method,  the  official  efficiency  tests 
of  the  three  new  units  in  station  No.  3  were  under- 
taken. It  should  be  noted  that  the  lower  end  of  the 
penstock  tunnel  is  lined  with  steel  plate  and  just  before 
it  connects  with  the  Johnson  valve  the  lining  forms 
a  steel  pipe  passing  through  a  testing  chamber  which 
has  been  made  at  the  rear  of  the  power  house. 
Originally  this  testing  chamber  was  designed  for  the 
use  of  Pitot  tubes,  but  it  serves  very  well  as  a  place 
in  which  the  apparatus  for  recording  the  changes  of 
pressure  in  the  penstock  may  be  set  ud. 
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The  general  procedure  for  the  test  1)\  the  new  method 
was   as    follows : 

1.  The  physical  dimensions  of  tiie  interior  of  the 
penstock  were  measured  from  field  data  and  available 
drawings. 

2.  Prior  "o  all  the  tests  that  were  made  on  any  one 
unit,  a  leakage  test   was  made  to  determine  the  quan- 
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tity  of  water  that  leaked  out  through  the  turbine 
gates  when  closed.  This  is  necessary  in  the  new  method 
because  only  the  flow  actually  shut  off  is  measured, 
and  whatever  remains  must  be  added  to  the  total  dis- 
charge. 

3.  Having  completed  this  preliminary  woik,  the 
apparatus  was  attached  to  a  1-in.  (6.4-mm. )  piezometer 
opening  tapped  into  the  wall  of  the  penstock. 

4.  Headwater  and  tailwater  float  gages  were  placed 
in  the  forebay  and  tailrace  for  observing  the  eleva- 
tion of  headw-ater  and  tailwater  during  a  test. 

5.  A  system  of  electric  signal  bells  was  established, 
the  control  buttons  being  placed  in  the  testing  cham- 
ber near  the  operator  of  the  apparatus.  When  ready 
the  observer  in  the  testing  chamber  could  signal  to 
the  observers  at  forebay  and  tailrace  and  to  the  governor 
operator. 

6.  For  observing  the  net  head  on  the  turbine  a 
U-tube  mercury  manometer  was  set  up  with  a  connec- 
tion to  the  penstock  just  at  the  entrance  to  the  turbine 
casing.  Two  observers  recorded  the  elevations  of  the 
surfaces  of  the  liquid  in  the  two  legs  of  the  U-tube. 
This  gage  was  calibrated  by  reference  to  the  total  static 
head  when  the  water  was  at  rest. 

7.  The  unit  being  tested  was  synchronized  with  other 
units  in  the  plant  and  allowed  to  run  on  steady  load 
with  gates  fixed  for  several  minutes,  and  then  it  was 
shut  down  at  a  given  signal  by  operating  the  hand- 
control  pilot  valve  on  the  governor.  A  cord  was  wound 
around  the  stem  of  the  valve  and  on  a  given  signal 
the  operator  pulled  the  cord  which  spun  the  pilot  valve 
wide  open.  The  pressure  fluid  then  flowed  to  the  regu- 
lating cylinders  which  operate  the  gates,  and  they  were 
closed  just  as  fast  as  the  fluid  could  flow  through  the 
connectiiig  pipes  into  the  regulating  cylinders.  The 
connecting  pipes  can  be  throttled  to  reduce  the  speed 
of  closing  if  necessary.     On  other  units  the  pilot  valve 


is  opened  by  means  of  a  handwheel,  but  the  effect  is 
the  same.  The  duration  of  closure  was  usually  from 
about  eight  to  eighteen  seconds,  deiiending  upon  the 
amount  of  gate  opening. 

Immediately  preceding  and  during  the  closure  of  the 
gates  and  for  a  short  time  after  the  apparatus  recorded 
the  changes  of  pressure  in  the  penstock,  forming  a 
diagram  similar  to  that  shown  in  Fig. 
8.  As  the  gates  of  the  turbine  clo.sed 
the  load  on  the  generator  was  trans- 
ferred automatically  to  the  other  units 
operating  in  synchronism  with  it,  suf- 
ficient capacity  having  tieen  left  avail- 
able for  that  purpose,  and  the  unit 
under  test  being  then  driven  as  a  mo- 
tor at  synchronous  speed. 

8.  For  two  minutes  prior  to  the  shut- 
down the  power  output  of  the  generator 
was  determined  by  periodic  readings 
of  a  calibrated  indicating  wattmeter  at- 
tached to  the  generator  leads  through 
calibrated  currents  and  potential  trans- 
formers. The  power  output  of  the 
turbine  was  obtained  by  using  the 
efficiency  of  the  generator,  which  was 
determined  by  the  company's  electrical 
engineers. 

9.  Periodic  readings  of  headwater 
and  tailwater  gages  were  also  made  for 
the  two-minute  period  prior  to  the  shut- 
down and  for  a  short  time  thereafter. 

After  velocities  had  been  calculated  from  the  dia- 
grams and  discharges  and  effective  heads  computed  the 
usual  power-discharge  and  efficiency  curves  were  pre- 
pared. 

From  the  curves  that  were  obtained  for  the  three 
new  units  ( Figs.  5,  6  and  7)  there  will  be  noted 
remarkable  uniformity  in  the  determination  of  the 
points  along  the   power  discharge  curves,   from   which 
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FIG.  8 — SAMPLE  OF  PRESSURE  CURVE  OBTAINED  PROM   PENSTOCK 
DURING   CLOSING  OF  GATE 

it  may  be  concluded  that  the  errors  of  observation, 
or  so-called  variable  errors,  are  extremely  small.  The 
absence  of  any  inherent  or  eonsi-stent  error  was 
demonstrated  by  the  tests  that  were  made  at  Cornell 
University. 

The  theoretical  reasoning  to  show  how  discharge  data 
are  derived  from  the  pressure-time  curves  (such  as 
Fig.  8)  will  be  discussed  by  Mr.  Gibson  in  the  near 
future. 

The  foregoing  was  discussed  more  extensively  by  Nor- 
man R.  Gibson,  hydraulic  engineer  Niagara  Falls  Power 
Company,  at  a  joint  meeting  of  the  Engineers'  Club  of 
Philadelphia  and  the  Philadelphia  sections  of  the  Ameri- 
can Society  of  Civil  Engineers,  American  Institute  of 
Electrical  Engineers  and  American  Society  of  Mechani- 
cal Engineers. 
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Fig.   1— Inflividual  Drives  Wliicli  Show  Possibilities  in  Motor  Location 


A — Boring  mill  drive  and  power  hack- 
saw motors  occupy  no  u-scful  space.  B — 
Punch  press  drive  at  k-£t  and  screw 
macliine  at  right  show  mounting  to  meet 
different  conditions.  C . —  Duple.':  drill 
driven  by  motor  on  top  of  head  frame 
while  the  lathe  on  the  right  is  driven 
by  a  motor  mounted  in  the  frame.  D — 
Engine  lathe  drive  from  bracketed  motor 
with  starting  switch  conveniently  located 
to  chuck. 
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Mounting  Motors  to  Afford  Convenience 

A  Study  of  Individual  Drives  Shows  Methods  of  Mounting  Motors 
to  Increase  Free  Space  in  Shop  —  Starting-Switch  Location 
Important  —  Installations    Which    Show   Various    Arrangements 

By  J.  S.  THOMAS 

Superintendent  Repair  Shops    Western  Electric  Company,  Inc.,  Boston 


IT  IS  well  known  that  individual  motor  drives  offer 
production  departments  a  high  range  of  flexibility 
in  machine  location;  that  these  installations  in- 
crease the  free  space  in  shops,  help  to  secure  the 
best  lighting  conditions  and  facilitate  maximum  output 
per  tool.  The  variety  of  motor  mountings  useful  in 
such  work,  however,  is  not  always  realized.  The  differ- 
ing shapes  of  tools  to  be  driven  offer  the  electrical 
engineer  a  fascinating  choice  of  methods  of  motor 
attachment,  and  even  within  a  single  shop  one  may  find 
enough  diversity  of  applications  to  justify  considerable 
study.      The    itcompanying    illustrations    show    locally 


on  two  short  horizontal  straps  attached  to  an  angle- 
iron  frame  which  houses  the  major  portion  of  the  belt- 
ing and  pulley  equipment  required  to  obtain  the  speed 
reduction  necessary  for  saw  operation.  The  motor  is 
completely  within  the  frame  and  thus  occupies  space  of 
no  other  value  from  the  production  standpoint.  A 
shoi't  feed  by  rigid  conduit  was  used  in  this  case  in 
view  of  the  narrow  clearance  between  the  driving  mech- 
anism and  the  riser.  The  starting  switch  is  within  easy 
reach  of  the  operator,  and  a  doorway  in  the  housing 
affords  instant  access  to  the  motor.  These  two  ma- 
chines, like  many  others  in  the  shop,  are  placed  back  to 
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FIG.  2 — CONVENIENTLY  PLACED  SWITCHES  AID  E^i'FICIENT  OPERATION  OF  MACHINES 


A — Accessibility  of  the  starting  switcli.  i.«  evident  in  this  lathe 
drive.  Belt  adjustments  are  taken  care  of  by  mounting  the  motor 
on  the  hinged  bracket.     B — One  motor  is  mounted  above  another 


in  the  case  of  these  two  drill  pi-esses.  .Switches  are  conveniently 
located.  C — Underhung  mounting  of  motor  for  a  drill  pi'ess,  which 
offers  a  convenient  arrangement  foi'  this  type  of  machine. 


adapted  individual  motor  drives  at  the  repair  shop  of 
the  Western  Electric  Company,  Inc.,  385  Summer 
Street,  Boston,  viewing  these  installations  from  the 
standpoint  of  convenient  mounting. 

Fig.  1-A  illustrates  two  adjacent  drives  of  compact 
arrangement.  In  this  case  a  1-hp.  motor  drives  a  boring 
mill  from  an  angle-iron  frame  carried  above  the  ma- 
chine, the  angles  being  li  in.  x  li  in.  x  h  in.  (38  mm. 
X  38  mm.  x  5  mm.)  in  section.  The  location  of  the 
motor  behind  and  above  the  operating  head  of  this 
machine  economizes  space  and  facilitates  inspection  and 
maintenance.  The  individual  belt  drive  from  the  motor 
is  guarded  by  a  continuous  housing  of  No.  20  galvanized 
sheet  iron,  notwithstanding  its  location  between  the 
boring  mill  and  the  hacksaw.  The  angle  frame  provides 
a  convenient  support  for  the  motor-starting  switch,  and 
a  short,  direct  run  of  armored  flexible  conductor  feeds 
the  motor  through  the  switch.  A  1-hp.  motor  also 
drives  the  hacksaw.     In  this  case  the  motor  is  mounted 


back  in  order  to  conserve  aisle  space.  Three-phase 
220-volt  motors  are  generally  used  in  machine  driving 
in  this  shop,  which  is  occupied  chiefly  with  the  repair 
of  telephone  exchange  and  substation  apparatus,  elec- 
trical appliance  maintenance  and  miscellaneous  work. 
All  conduit  is  grounded  to  the  machine  frames. 

A  punch  press  driven  by  a  1-hp.  motor  and  a  screw 
machine  partially  driven  by  a  1-hp.  motor  are  shown  in 
Fig.  1-B.  To  secure  the  proper  height  in  mounting  the 
motor  for  the  punch  press  the  simple  expedient  of  plac- 
ing it  on  two  3-in.  x  11-in.  x  l-in.  (76  mm.  x  38  mm. 
X  6.4  mm.)  channel-irons  was  adopted,  these  being 
bolted  to  a  bracket  formed  of  IMn.  x  1*  in.  x  I  in. 
(38-mm.  x  38-mm.  x  6.4-mm.)  angles  set  on  the  pedestal 
face  away  from  the  working  front  of  the  machine. 
The  starting  switch  is  also  mounted  on  another  side  of 
the  pede.stal,  close  to  the  operator's  position.  The 
projected  area  below  this  motor  is  of  little  value  from 
the   production   standpoint.     Another   compact    bracket 
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mounting  is  shown  at  the  eiul  of  the  screw-machine 
frame,  where  the  motor  is  phu-ecl  on  a  1  I'-iii.  x  l-in.  (45- 
nmi.  X  6.4-mm.)  strap  iron  carried  l)y  two  2-in.  x  l-in. 
(.51-mm.  X  6.4-mm.)  straps  at  right  angles,  the  latter 
being  attached  to  a  bracket  made  up  of  Ij-in.  x  li-in. 
X  H.-iii.  (38-mm.  x  38-mm.  x  4.7-mm.)  angles.  Short 
runs  of  flexible  conduit  from  the  floor  outlet  to  a  start- 
ing box  on  the  front  pedestal  of  the  machine  and 
thence  to  the  motor  are  convenient  and  economical  of 
material. 

A  duplex  drill  and  a  lathe  motor  drive  are  shown  in 
Fig.  1-C.  Here  the  framing  necessary  to  support  the 
drill  shaft  bearings  and  connected  lielting  and  counter- 
shafting  provides  ample  space  for  mounting  a  1-hp. 
motor  at  the  top  of  the  machine,  away  from  operator 
and  passers-by  and  still  within  easy  inspection  reach. 
The  motor  is  bolted  to  i-in.  x  li-in.  (13-mm.  x  .38-mm.) 
iron  straps  attached  in  the  same  way  to  U-shaped  straps 
of  the  foregoing  size  that  are  bolted  into  the  drill  head 
framing.     As  in  other  individually  driven  cases  in  this 


main  l)eit  drive.  The  motor  is  mounted  on  I'J-in.  x 
l-in.  I  44-mm.  x  6.4-mm.)  iron  straps  bolted  to  li-in.  x 
li-in.  X  l-in.  (38-mm.  x  38-mm.  x  6.4-mm.)  angle 
brackets.  In  this  case  by  mounting  the  starting  switch 
on  the  side  of  the  framing  supporting  the  main  driving 
pulleys  toward  the  operator  a  firm  and  immovable  sup- 
port was  obtained,  leaving  the  apron  of  the  lathe  free 
to  travel  back  and  forth  at  the  front  of  the  machine. 
This  location  of  the  starting  switch  insures  close  rela- 
tionship between  the  progress  of  cutting  operations  at 
the  tool  rest  and  the  immediate  control  of  the  motor 
starting  and  stopping.  The  motor  does  not  project  into 
a   main   aisle. 

The  speed  lathe  shown  in  Fig.  2-A  is  driven  by  a 
j-hp.  motor  mounted  on  a  bracket  that  can  be  swung 
a  short  distance  about  a  horizontal  axis  in  order  to 
facilitate  changing  the  belt  to  obtain  speed  variations. 
Here  the  machine  driven  is  relatively  small  and  the 
low  mounting  of  the  motor  stabilized  the  construction. 
Only  a  few  speed  changes  are  necessary.     The  motor  i.' 


KUi.   3 — SMALL  MOTORS  ALSO  OFFER  INTERESTING 

MOUNTING  APPLICATIONS 

t(.l>    of    niolor    frame    saves        for    roil    vyiiuliiig.      ^' — .A 
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wrrhig''an'cl'"speeds\lp''opei'a'tion\>f''outm   for  "screw   and  nut   re-        brackets  for  easy   mountiiiB   on   bencli       The  arrangement    jiennits 
moval       B Convenient  moimting   pavs   even   with   a  small   motor        the  easy  removal  of  the  polisher  to  any  bench  location. 


shop,  an  eflfort  was  mads  here  to  place  the  starting 
switch  close  enough  to  the  working  plane  to  render  it 
unnecessary  for  the  operator  to  step  aside  in  order 
to  start  or  stop  the  motor,  and  the  drill  pedestal  offered 
the  most  desirable  location.  The  lathe,  at  the  right, 
illustrates  maximum  compactness  in  motor  driving.  The 
;-hp.  motor  used  is  installed  within  the  frame  and  so 
close  to  the  end  pedestal  that  it  utilizes  the  open  space 
in  this  frjiming  for  shaft  and  pulley  connection,  leav- 
ing ample  space  on  the  horizontal  shelf  at  the  right 
for  the  .storage  of  extra  lathe  parts.  The  long  belt 
connection  employed  here  between  the  motor  pulley  and 
the  pulleys  at  the  top  of  the  machine  affords  a  flex- 
ible drive,  easily  protected  by  the  guard  shown  and 
convenient  for  speed  modifications.  The  motor  is  car- 
ried on  li-in.  X  li-in.  x  i'.-.-in.  (38-mm.  x  38-mm.  x 
4.7-mm.)   angles. 

Fig.  1-D  shows  the  driving  of  an  engine  lathe  by 
a  1-hp.  motor  mounted  on  a  bracket  projecting  from 
the  lower  portion  of  the  frame.  In  this  case  fairly 
heavy  pulleys  were  required,  and  these  are  mounted  on 
a  vertical  frame  carried  up  from  the  working  center 
line  as  shown.     The  back  gears  are  well  cleared  by  the 


bolted  to  li-in.  x  i-in.  (.38-mm.  x  19-mm.)  straps,  which 
in  turn  are  bolted  to  the  casting  forming  the  movable 
bedplate.  A  pedal  is  provided  to  raise  the  motor  and 
pulley  so  that  the  belt  can  be  loosened  readily  in  mak- 
ing a  speed  change.  The  light  frame  of  the  lathe 
affords  a  convenient  base  for  the  starting  switch. 

Economy  of  material  is  illustrated  in  the  "two-story" 
motor  mounting  shown  in  Fig.  2-B.  Here  two  adjacent 
drill  presses  ai-e  backed  up  as  close  as  possible  to  a 
column  of  the  building;  the  bases  are  utilized  to  sup- 
port the  feet  of  an  angle-iron  framing  for  each  of 
two  1-hp.  motors  set  one  above  the  other  and  connected 
by  short  belt  drives  to  the  drill-press  pulleys.  The 
angles  are  of  li-in.  x  li-in.  x  I'.^-in.  (38-mm.  x  38-mm. 
X  4.7-mm.)  section,  and  one  motor  is  carried  within 
the  framing  that  supports  the  other.  From  conduit 
within  the  column  a  feed  line  is  run  to  the  starting 
switch  of  each  drill  press,  with  armored  conduit  con- 
nection to  each  motor  as  indicated.  Maximum  compact- 
ness is  here  associated  with  unusual  convenience  of 
motor  access  and  facility  of  switch  handling.  The 
upper  motor  is  carried  on  li-in.  x  l-in.  (38-mm.  x 
6.4-mm.)   straps. 
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A  drill  press  capable  of  handling  work  about  12  in. 
(30  cm.)  in  diameter  is  phovvn  in  Fig.  2-C.  This 
machine  was  originally  designed  for  belt  driving  off  a 
pulley  carried  at  the  left  of  the  main  column.  It  was 
conveniently  equipped  with  a  l-hp.  motor  drive  by 
bolting  two  S-in.  x  ;-in.  (9.5-mm.  .x  22-mm.)  iron  straps 
to  a  bearing  housing  extension  as  shown,  the  motor 
feet  being  bolted  to  the  straps  for  an  underhung  sus- 
pension that  provides  a  flexible  belt  run  to  the  quarter- 
turn  pulley  shown  at  the  top  and  thence  to  the 
main-shaft  pulley  within  and  at  the  right  end  of  the 
housing. 

Location  of  the  drill  press  close  to  the  column  enabled 
the  feed  to  the  starting  switch  and  motor  to  be  short 
and  economical,  the  starting  switch  for  the  drill  being 
clamped  to  the  vertical  standard  as  indicated  just  below 
the  working  plane. 

Saving  in  space  by  mounting  a  starting  and  revers- 
ing switch  on  top  of  a  motor  frame  is  shown  in  Fig. 
3-A.  Here  a  ^-hp.  motor  running  1,800  r.p.m.  on  220- 
volt,  three-phase  supply  is  mounted  on  an  iron  base 
as  showfi,  the  motor  being  equipped  with  an  adjustable- 
jaw  extension  piece  on  its  shaft  for  the  rapid  i-emoval 
of  nuts.  Another  fitting  resembling  a  screwdriver 
enables  screws  to  be  quickly  removed  from  work.  The 
switch  on  top  of  the  motor  is  connected  to  reverse  one 
phase  when  thrown  to  the  right  or  left,  and  is  pro- 
vided with  a  6-in.  x  7-in.  x  4j-in.  ("LS-cm.  x  l7.5-cm.  x 
11-cm.)  metal  guard  as  shown.  A  short  run  of  rigid 
conduit  carries  the  necessary  conductors  for  the  motor 
supply. 

The  mounting  of  a  motor  of  the  sewing-machine  type 
used  to  wind  coils  of  wire  at  a  bench  is  shown  in  Fig. 
3-B.  A  simple  right-angled  bracket  of  wood  IH  in. 
(2  cm.)  thick  by  about  7  in.  (17.5  cm.)  squai'e  forms 
the  base,  and  an  upright  slab  of  the  same  thickness 
is  attached  to  the  bench  by  ordinary  cast-iron  K>rackets. 
The  motor  frame  and  brackets  are  grounded,  and  the 
motor  is  operated  at  110  volts,  single-phase.  It  is 
screwed  into  the  slab  and  is  controlled  by  a  floor  pedal. 

A  portable  motor  mounting  that;  gives  excellent  serv- 
ice is  shown  in  Fig.  3-C.  The  motor  drives  a  polish- 
ing wheel  and  is  provided  with  two  v-in.  x  I'^-in.  (19- 
mm.  X  8-mm.)  U-strap  brackets  which  can  be  fastened 
at  the  edge  of  a  l>e]ich  by  setscrews  for  quick  attach- 
ment at  different  locations.  A  2-in.  x  5-in.  (5-cm.  x 
12.5-cm.)  wooden  base  is  provided  for  the  motor,  and 
this  is  surfaced  by  a  sheet-tin  grounding  plate  as  indi- 
cated, a  guard  to  prevent  the  throwing  of  metal  grind- 
ings  from  the  polisher  being  held  in  place  behind  the 
wheel  by  iron  straps.  A  handle  at  the  top  of  the 
motor  enables  the  entire  device  to  be  carried  without 
difficulty. 


WE  HAVE  had  to  sail  on  an  uncharted  sea,  im- 
pressed u-ith  the  duty  of  ultimatelii  making  that 
sea  so  ivell  known  and  safe  that  the  public,  the  public 
service  corporations  and  the  commission  might  ooijage 
together,  each  without  fear  or  distrust  of  the  other, 
each  certain  that  no  carrying  craft  was  financiaUy  rot- 
ten, each  confident  that  no  submarine  of  special  privi- 
lege, secret  rebate  or  unlawful  practice  could  or  would 
I  attempt  suddenly  to  destroy  the  property  of  the  honest 
mariner,  each  convinced  that  all  the  others  are  in  a 
sense  partners  who  are  entitled  to  full  information,  fair 
treatment  and  a  just  share  in  whatever  prosperity  is 
being,  passed  around. — B.  F.  CLEAVES,  chairman  Maine 
Public  Utilities  Commission. 


Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Maintenance  of  Live  Conductors 

To  the  Editor  of  thf   ELECTRICAL  World: 

Sir:  The  maintenance  of  live  conductors  and  the  use 
of  devices  for  this  purpose  have  received  much  atten- 
tion and  study  of  late.  If  proper  care  were  given  to 
the  method  of  using  these  devices  by  linemen,  the 
expense  of  making  high-tension  repairs  might  be 
reduced.  However,  such  a  method  of  making  repairs 
to  high-tension  lines  must,  in  my  opinion,  be  more  or 
less  dangerous  even  at  the  best,  and  where  the  system 
is  used  on  lines  carr.ving  several  circuits  it  appears 
that  there  are  many  chances  for  accidents. 

The  great  trouble  with  the  maintenance  of  live  con- 
ductors is  that  the  men  who  carry  on  such  work  are 
inclined  to  become  careless  after  some  experience,  and 
just  when  they  become  careless  is  when  an  accident 
is  likely  to  occur.  The  same  observation  might  apply 
to  the  use  of  dynamite.  It  is  a  fact  that  miners  and 
other  craftsmen  who  handle  dynamite  become  hardened 
to  the  danger  and  ai-e  therefore  more  or  less  carek.ss. 
They  come  to  the  conclusion  that  there  is  no  danger 
and  do  not  take  the  necessary  precautions.  The  result 
is  an  accident.  Moi-e  study  should  he  given  to  the  sub- 
ject of  maintaining  conductors  while  alive,  to  the  end 
that  the  greatest  economy  in  operation  may  be  achieved. 

L.  J.  Moore,  Electrical  Engineer. 
San  .Joaquin  Light  &  Power  Corporation, 
Fresno,  Cal. 


Actual  Versus  Reproduction  Cost  in  Public 
Utility  Appraisals 

To  the  Editor  of  the  Electric \L  World: 

Sir:  It  is  with  much  interest  that  I  have  read  the 
editorial  on  "Danger  of  V'aluations  at  Present-Day 
Figures"  in  your  issue  of  Aug.  21,  1920,  also  the  com- 
ments by  Harold  Almert  in  the  issue  of  Dec.  4,  1920.  and 
by  C.  Wellington  Koiner  in  the  issue  of  Jan.  29,  1921. 

The  proper  basis  of  pricing  for  valuing  utility 
property  for  rate-making  purposes  has  been  one  of  the 
most  perplexing  problems  that  have  arisen  from  the  war 
conditions.  Yet  the  solution  lies  in  finding  a  logical 
basis  that  can  be  followed  consistently  through  varying 
changes  of  market  prices  which  will  at  all  times  insure 
fair  treatment  to  both  the  utility  and  the  public. 

If  a  utility  manager  has  long  vision,  he  will  not  desire 
to  see  a  sudden  great  inflation  in  the  physical  valuation 
of  the  property  under  his  control  any  more  than  he 
would  wish  to  see  a  sudden  deflation  in  this  value.  If 
one  comes,  so  must  the  other  be  expected  in  due  course 
of  time.  The  manager  who  insists  on  a  valuation  based 
on  the  abnormal  high  prices  that  have  pi-evailed  recently 
is  not  looking  far  into  the  future.  He  may  have  been 
spending  a  great  deal  of  money  for  plant  and  equipment 
at   abnormal   prices   for  which    he   should   receive   con- 


598 


ELECTRICAL     WORLD 


Vol.  77,  No.  11 


sideration  at  a  later  period  when  costs  have  reached  a 
lower  level.  It  will  not  serve  him  at  a  later  period  to 
make  claims  that  he  is  entitled  to  consideration  for 
high  costs  because  expansion  of  bu.siness  forced  him  to 
make  expenditures  whether  he  would  or  not.  When  he 
asks  for  present-day  prices  for  property  installed  at 
lower  costs  he  is  adopting  a  principle  and  must  abide  by 
it  when  future  conditions  reverse  the  order  of  things. 

Public  utilities  are  entitled  to  remuneration  in  some 
form  for  all  expenditures  wisely  made  for  the  public 
service,  and  when  lower  prices  shall  have  become 
prevalent  the  management  should  be  able  to  face  the 
public  or  commission,  as  the  case  may  be,  with  a  record 
that  entitles  it  consistently  to  ask  for  fair  considera- 
tion of  the  high  costs  of  property  necessarily  installed 
during  the  period  when  prices  were  abnormally  high. 

No  doubt  the  cost  of  reproducing  the  property  at  a 
figure  which  reflects  present  prices  is  valuable  informa- 
tion to  have  and  should  be  given  consideration  by  the 
public  or  by  a  rate-regulating  body,  but  for  the  utility 
management  to  insist  upon  present-day  prices  as  repre 
senting  the  true  value  of  the  property  is  a  mistake  which 
is  likely  later  to  have  serious  consequences. 

It  is  true  that  it  is  not  always  possible  to  obtain  from 
a  company's  books  the  actual  cost  of  the  property,  but 
it  is  not  necessary  that  this  should  be  done.  With  data 
relating  to  costs  during  past  years,  which  are  a  part  of 
the  stock  of  many  engineers  and  of  regulating  bodies,  it 
is  Dossible  to  approximate  very  closely  the  actual  cost, 
or  an  estimate  of  the  cost  of  reproducing  the  property  at 
costs  prevalent  prior  to  1916  can  readily  be  made. 

One  method  of  arriving  at  a  fair  estimate  of  the 
value  of  the  physical  property  is  known  as  the  "split 
inventory"  method.  In  using  this  method  all  property 
installed  since  the  abnormal  rise  in  prices  began  is 
inventoried  separately  and  actual  costs  applied.  The 
actual  costs  of  property  constructed  during  the  last  few 
years  can  usually  be  obtained  from  records,  or  if  not 
can  be  readily  estimated.  All  property  which  was  in 
service  before  the  abnormal  prices  prevailed  is  then 
listed  and  valued  either  at  e.stimated  cost  or  on  the  basis 
of  prices  prevailing  for  a  period  of  years  ending  with 
the  beginning  of  abnormal  prices. 

During   the    present    stringency    the    concern    of   the 
utility  operator  is  not  so  much  with  a  return  upon  the 
value   of   the   property    as   with   operating   costs.      The 
latter  are  handled  direct  by  regulating  bodies  and  are  in 
general  of  much  more  importance  to  the  manager  than 
the  former.     Considered  from  the  point  of  view  of  its 
influence  upon  rates,  one  dollar  of  operating  expense  is 
eight    or   nine    times    as    important    as    one    dollar    of 
property  value,  though  the  latter  must  not  be  neglected. 
Just   at   this    time    the    cost    of   money    is   high   and 
utilities  have  more  or  less  trouble  financing  new  con- 
struction or  refinancing  old  issues.     It  does  not  appear, 
however,  that  the  proper  method  of  obtaining  relief  is 
by  means  of  placing  high  estimates  of  value  on  property 
which  actually  cost  a  normal  amount.     If  prices  con- 
tinue high  for  many  years  so  that  a  new  permanent  level 
is  actually  reached,  then  consideration  should  probably 
be  given  to  that  fact,  but  we  have  not  yet  arrived  at 
that  stage.    Prices  may  become  very  low— in  fact,  some 
commodities  used  by  utilities  can  now  be  purchased  at 
prices  practically  equivalent  to  those  prevalent  before 
the  war — and  it  is  important  to  be  in  such  a  position 
that     absolutely     fair     dealing     can     consistently     be 
demanded  should  conditions  reverse. 

It  would  seem  that  the  proper  relief  for  high  cost  of 


money  is  to  allow  a  rate  of  return  high  enough  to 
correspond  to  the  increase.  This  is  the  logical  solution 
and  recognizes  an  actual  condition  which  is  readily 
demonstrated.  To  ask  for  a  value  of  $200  on  property 
that  cost  $100  simply  because  it  costs  more  to  operate 
it  or  because  interest  rates  are  high  is  not  logical.  It 
is  true  that  when  this  property  has  become  worn  out  it 
may  require  more  money  to  replace  it,  but  when  that 
additional  investment  is  made,  then  allowance  of  a  fair 
return  on  the  added  capital  can  be  made  and  the  utility 
need  not  suffer.  C.  M.  Larsen, 

Engineer  Railroad  Commission  of  Wisconsin. 
Madison,  Wis. 


Development  in  Cable  Research 

To  the  Editor  of  the  Electrical  World: 

Sir:  I  agree  most  heartily  with  the  editorial  in  the 
issue  of  Feb.  26  discussing  the  remarkable  development 
in  cable  research  both  in  this  country  and  abroad.  It 
seems  to  me  that  reference  to  some  of  the  high  lights 
of  this  development  deserve  a  place  in  your  columns. 

R.  W.  Atkinson  (Journal  A.  J.  E.  E.,  September,  1920) 
gives   valuable   data  on   the   heat   path,   especially   that 
within    the   cable,   and   gives    tables    showing    how   the 
current-carrying   capacity    of    all    types    of   paper   and 
cambric    cable    may    be    computed    if    the    sheath    tem- 
perature is  given.     This  is  the  most  definite  statement 
on   the   thermal   properties   of   cable    insulation   that   I 
have  seen.     Messrs.  Davis  and  Simons   (Journal  A.  I. 
E.  E.,  January,  1921)  discuss  maximum  electric  stresses 
and  their  location  in  various  types  of  cable.     They  em- 
phasize   the    low    value    of    the    maximum    stress    noMf 
considered  permissible  in  its  relation  to  the  dielectric 
strength    of   the    insulation    and    urge   an    increase    in 
the  maximum  permissible  stress  to   25   kv.   per  centi- 
meter, presenting  data.     Of  especial  interest  are  com- 
putations of  the  maximum  voltages  of  cables  of  standard 
diameters  and  the  prediction  that  shortly,  with  greater 
uniformity  of  insulation  and  consequent  increased  per- 
missible stresses,  operating  voltages  up  to  50,000  will  be 
reached.    Information  on  temperatures  reached  for  dif- 
ferent soil  conditions  and  manners  of  laying  is  given  in 
a  report  by  the  British  Electrical  and  Allied  Industries 
Research  Association,  briefly  outlined  in  the  Electrician 
(London)   for  Dec.  24,   1920.     The  relatively  low  tem- 
perature  rise  of  cables  buried   directly   in  the  soil  or 
embedded  in  bitumen  are  very  striking.     The  influence 
of  depth  below  surface  shows  T.  per  cent  less  current 
possible  at  4  ft.  (1.2  m.)  than  at  1  ft.  (0.3  m.)  depth. 

The  influence  of  load  factor  on  cable  temperature  i3 
strikingly  shown  by  the  observations  of  Philip  Torchio 
in  the  February  number  of  the  Journal  A.  I.  E>.  E.  He 
points  out  the  inconsistency  of  the  standardization 
rules  for  low-voltage  cables.  He  demands  higher  per- 
missible temperatures  for  low-voltage  cables  and  as 
regulated  by  load  factor,  principally  because  they  have 
the  same  class  of  insulation  as  machines,  are  never 
continuously  loaded  as  are  machines,  and  consequently 
should  be  allowed  at  least  equal  temperatures.  Ht 
reports  runs  of  cables  at  high  temperatures ;  for  exam- 
ple, over  150  deg.  for  169  hours  without  damage.  On 
the  other  hand,  in  the  same  number  of  the  Journal  A. 
I.  E.  E.,  W.  A.  Del  Mar  opposes  the  increase  on  the 
ground  of  resulting  weakening  of  the  mechanical  prop- 
erties of  the  paper.  J.  B.  Whitehead, 

Professor  of  Electrical  Engineering. 
Johns  Hopkins  University. 
Baltimore,  Md. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Lowering  a  Section  of  Penstock  Into  Place 

A  PLAN  adopted  foi'  handling  the  heavy  sections  of 
penstock  line  for  the  new  Kerckhoff  power  house  of 
the  San  Joaquin  Light  &  Power  Corporation  (see  Elec- 
trical World  for  Feb.  26,  page  471)  is  shown  in  the 
accompanying    photograph.      This    section    of    penstock 


EI'^HT-TON  SECTION  OK  PENSTOCK  LOWERED  1,500  FT.   LN  THIRTY 
MINUTES    ON    NARROW-r.AGE    INCLINE 

was  mounted  directly  on  two  double  trucks  such  as  are 
used  on  the  cars  of  the  narrow-gage  inclined  railway. 
The  section  was  laid  on  curved  blocks  securely  fastened 
to  the  trucks  by  means  of  chains.  The  section  was  then 
lowered  with  the  cable  from  a  150-hp.  electric  hoist.  By 
this  method  a  section  8  ft.  in  diameter  and  22  ft.  long, 
weighing  8  tons,  was  lowered  a  distance  of  1,500  ft. 
along  the  inclined  railway,  paralleling  the  penstock  line, 
in  thirty  minutes.  R.  C.  Starr  is  the  construction  engi- 
neer of  the  company. 

Field  Editor  Electrical  World. 
San  Francisco,  Cal. 


to  be  applied  must  be  determined  for  each  individual 
plant,  as  a  chemical  preparation  which  is  effective  in 
one  place  will  probably  not  be  effective  in  another,  and 
even  when  used  at  the  same  place  over  an  extended 
period  will  fail  to  give  uniform  results.  The  only  sure 
way  is  to  have  frequent  analyses  made  and  apply  the 
remedies  which  those  analyses  show  to  be  necessary. 
However,  boiler  compounds  cannot  be  depended  on  for 
universal  relief.  Another  method  of  keeping  scale  out, 
in  a  condensing  plant,  is  by  evaporation  of  the  make-up. 
The  cost  of  this  method  may  be  obtained  from  the 
following  figures  showing  the  arrangement  of  evapora- 
tion equipment  and  the  pounds  of  distillate  produced 
per  pound  of  steam :  Quadruple  effect,  2.81 ;  triple 
effect,  2.28;  double  effect,  1.65;  single  effect,  0.9. 

Losses   in   heat   transmission   will   increase  with  the 

TABLE  I— ELEMENTS  OF  PRODrCTION  COST  IN  POWER  PLANTS* 


Reducing  Losses  in  a  Boiler  Room 

ECONOMY  obtainable  in  a  boiler  room  is  limited  by 
the  losses  which  are  reducible  and  those  which  are 
non-reducible.  The  reducible  losses  are  the  larger  class. 
They  may  be  reduced  by  ( 1 )  better  operation  and  (2) 
better  equipment.  Assuming  that  the  equipment  can- 
not be  changed,  there  are  a  number  of  chances  for 
improving  economy  by  improving  operation.  Table  I 
shows  that  fuel  amounts  to  from  50  to  75  per  cent  of 
the  production  cost  in  a  number  of  typical  plants. 
Table  II  shows  the  reducible  losses  which  occur  in  the 
combustion  of  this  fuel.  This  table  shows  that  good 
furnace  design  will  be  of  little  avail  if  cracks  are  allowed 
to  remain  open  in  boiler  settings,  baffles  to  remain 
warped  and  burned  out,  and  tubes  to  be  covered  with 
soot. 

After  everything  possible  has  been  done  in  improv- 
ing the  combustion  of  the  fuel  and  delivering  its  heat  to 
the  boiler  tube,  the  next  care  is  the  inside  of  the  tube. 
In  its  raw  state  hardly  any  water  is  good  enough  for 
boiler  feed  without  purification.     The  proper  treatment 


(1)  (2) 

Fuel 51.2  51,8 

Labor 29  5  18  8 

Maintenance.. ..- ,      15  8  14  3 

Miscellaneoua 3  5  5,1 

Total 100  0  100  0 


-  Per  Cent   of  Total  

1 31  (4)  .(5) 

(j7  9         68  7         70  4 
no  !<)  4  17  1 

17    )  6  7  8   1 

3,8  5  2  3  6 


(6) 

75   0 

17   4 

3  5 

4,1 


(7) 

b<>  0 

18  0 

9   0 

4  0 


100  0        100  0        100  0        100.0        100.0 


*Plant3  Xos.  L  3  and  5  are  oil-burning  and  have  705,570  kw.-hr.,  1,604,430 
kw.-hr.  and  1,710,410  k\v  -hr.  veariv  output  rospectlvelv.  Nos.  2,  4  and  6  are 
.•oal-hurning  .-ind  have  681,230'  kw  -hr.,  2.208,220  kw.-lir.  ;iiid  4,347,400  kw.-hr. 
>early  output  respectively.  Plant  No.  7  i^  :iii  average  of  large  power-plant  opera- 
tion \\-ith  approximate  average  yearly  output  of  79,000,000  kw.-hr.  All  figure.'* 
are  for  twelve  montht*  ended  November,  1920. 

thickness  of  scale,  and  for  thicknesses  up  to  J  in.  such 
losses  may  reach  12  per  cent.  It  has  been  found  that  a 
thin  film  of  grease  is  more  harmful  than  thick  scale, 
because  it  prevents  contact  between  the  water  and  the 
boiler  surfaces.  Every  effort,  therefore,  should  be  made 
to  extract  oil  and  grease  from  exhaust  steam  used  for 
heating  feed  water.    The  installation  of  an  oil  separator 


rvHI.F.  II— HEAT  LOSSES  IN  AN  AVER.^GE  BOILER  ROOM* 
I  In  percentage  of  heat  in  coaO 


I. 

2. 

3. 

4. 

5. 

6. 

7 

8. 

9. 
10. 
1  1. 


Handling  coal  at  plant 

In  a^h 

By  radiation 

By  incomplete  combustion      

tin  account  of  air  leakage  in  furnace  and  boiler 

<  in  account  of  exces?  air  through  grates 

Due  to  short-circuiting  of  gases  in  gaa  passages  of  boiler 

Due  to  soot  on  heating  surface 

Due  to  .scale  in  boiler 

Due  to  incorrect  draft  tor  load      .  

Due  to  leakage  of  water  and  .■.team  

Total  reducible  loss 


Per  Cent  Loss  t 
1   B 


2  5 

0  7 

2  5 

4  0 
0  8 
2  0 

5  0 
2  5 
0  5 

25,0 


*.\bout  1  5  per  cent  of  the  heat  in  the  coal  delivered  to  the  power  plant  is  lost 
non-preventably  in  the  boiler;  approximately  80  per  cent  of  this  is  lost  up  the 
chimney  in  maintaining  draft. 

tThese  figures  were  arrived  at  by  use  of  data  contained  in  "Fuel  and  Combus- 
tion Engineering."  by  .Joseph  W.  Hays,  and  froni  other  sources. 

with  open  feed-water  heater  will  give  relief,  but  this 
piece  of  apparatus  must  be  inspected  in  order  to  get  the 
best  results. 

As  the  chief  item  entering  into  cost  of  production  is 
fuel,   the  me;\   in   the   power   plant   should   be   urged   to 
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studx  the  economical  combustion  of  fuels.  The  day 
when  any  man  who  could  wield  a  shovel  was  good  enough 
to  be  a  fireman  has  gone  by.  It  is  the  duty  of  central- 
station  e.xecutives  to  select  men  for  the  boiler  room 
with  as  much  care  as  for  the  engine  room. 

Since  fuel  is  the  largest  item,  care  should  be  taken  to 
see  that  the  money  e.\pended  for  it  purchases  heat  and 
not  weight.  The  heat  per  pound  in  coal  from  various 
mines  may  differ  greatly. 

The  necessity  for  covering  with  heat-insulated  mate- 
rial all  live-steam  piiiing  and  exhaust-steam  piping  used 
for  heating  feed  water  is  well  appreciated.  However, 
even  with  the  most  eflicient  covering  there  must  be  some 
condensation.  The  ill  effect  of  wet  steam  on  the  econ- 
omy of  both  the  reciprocating  engine  and  the  turbine 
and  the  erosive  action  of  wet  steam  on  turbine  blades 
are  also  well  known.  To  overcome  these  difficulties  the 
writer  believes  that  a  moderate  amount  of  superheat — 
say  at  least  7.5  deg. — should  be  added  to  the  steam  so 
that  the  prime  movers  may  he  assured  of  dry  steam. 

C.  A.  Greenidge. 
Chief  Engineer. 
J.  G.  White  Management  Corporation, 

New  ■\'ork  City. 


Cost  of  2,300-VoIt  Single-Phase 
Extensions 

AN  ESTIMATE  of  the  comparative  costs  of  extend- 
L  ing  a  residential  primary  2.300-volt,  single-phase 
line  to  serve  seven,  five  and  four  proposed  customers  was 
recently  prepared  by  an  electric  service  company  in  the 
Northeast  in  connection  with  a  discussion  of  the  financ- 
ing of  such  extensions.  These  data  are  based  on  con- 
struction and  material  costs  prevailing  about  .Tan.  1. 
1921. 


E.stimate  A  involves  serving  .seven  customers,  the 
last  being  3,408  ft.  from  the  end  of  the  present  prima- 
ries ;  estimate  B  provides  for  serving  five  customers  at 
2,894  ft.  maximum  distance,  and  estimate  C  covers  four 
customers,  with  a  maximum  i-un  of  2,373  ft.  The  exten- 
sions require  the  .setting  of  two  additional  poles  b\  the 
company,  the  addition  of  a  primary  circuit  and  the 
replacement  of  existing  25-ft.  telephone  poles  by  35-ft. 
poles  for  joint  occupancy,  with  rebuilding  of  the  tele- 
phone line.     The  accompanying  diagram  shows  the  posi- 
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LAYOUT   OP   2,300-VOr.T   LINE,   OF   WHICH   COSTS   ARE  GIVEN 
IN    TABLE 

tion  and  spacing  of  the  poles  and  indicates  where  new 
[loles  must  be  set  and  old  ones  replaced. 

The  estimated  cost  of  making  an  extension  to  serve 
.-,even  customers  totaled  $1,186.34;  to  serve  five,  $938.41, 
and  to  serve  four,  $725.28,  including  overhead  material, 
services,  transformers  and  meters.  On  account  of  their 
engineering  interest  the  detailed  estimates  are  printed 
herewith.  Field   Editor  Electrical  World. 

Boston,  Mass. 


POST  OF  EXTENSIONS  ON  2.300-VnLT.  .SINC.LE-PHASE  OVERHI- 

AD  SVSTl 

:m 

(Bas 

d  on  Jan 

1,  1921, 

prices) 

Kstii 

late    A— 

3.408-F 

lOstimate  B— 2,894-Ft. 

Estii 

late  C— 2,373-Ft. 

Extension  to  Serve 

Extension  to  Serve 

Extension  to  Serve 

Seven  Consumers 

J 

ive  Consumers 

Four  Consumers 

Iriit 

No,  of 

No.  of 

No  of 

lt<-M, 

Cosl 

I 'nits 

Cost 

Totals 

Inits 

Cost 

Totals 

Inits 

Cost             Totals 

Hole.-,  and  iiKture>: 

No.  6  wenthprproof  triplc-liraid  wii»'(lh,I 

$n  3124 

100 

$281    16 

750 

$234    30 

625 

$1<>5   25 

4-piii  cross-arniJ*. 

1    20 

15 

18   00 

15 

15   60 

9 

III   80 

2-piti  <Ta^s-jiriii.s .  . 

90 

9 

8    10 

5 

4   50 

4 

3   60 

1  J-in.  X  9-in.  rrosrt-arni  piiL.- 

0404 

78 

3    15 

62 

2  50 

44 

1    78 

Pairs  rrosi^-arni  braces.    .    . 

2'J8ti4 

24 

7   17 

18 

5  38 

13 

3  88 

2i-in.  X  21 -in.  squaro  ealvaiii/.c*d  wusl»er.> 

0268 

48 

1    2" 

36 

96 

26 

70 

1-in.  round  wawherw         

0538 
02552 

48 

18 

36 

14 

26 
13 

10 

I3-in.  X  J-in.  niafihini-  holt- 

1    63 

4-in.  X  1-in.  lag  t)olt.s 

0409 

18 

74 

13 

53 

14-in.  X  j-in.  machinr  holts 

13302 

24 

4    l« 

18 

2   39 

4.i-in.  X  i-in.  carriago  bi>lts. 

0321 

48 

1    54 

36 

1.16 

26 

.83 

Wn.stinghouse  insulators,  .SI 95  I4(> 

2043 

74 

15   12 

56 

1  1    44 

50 

10.22 

35-ft.  ola.ss  \  polos 

20  on 

2 

40  00 

2 

40  00 

2 

40.00 

Labor,  hours 

75 

175 

lil    25 
$510    15 

150 

112  50 
$431   61 

140 

105  00 

$374  32 

('ontingfcncie.s,  supervision.  «'tr..  10  per  cent 
.\ttachmcnta  to  N.K.T.  A  T.  Co.  poles 

51    01 

43.16 

37  43 

!22  00 

230   00 

138  00 

Transportation  (days) .... 

i.  m 

4. 

24  00 

»907    16 

3 

18   00 

$722  77 

3 

18  00       $567  75 

.Services: 

No.  28BK1  three-point  sjireader  hrai-ket,. 
No.  33  poreolairi  insulators 

1    47<> 

/ 

10   35 

5 

7    41 

4 

5  92 

045 

28 

1    26 

Westinghouse  insulators.  SI 95 146 

2043 

125 

39   05 

20 
60 

4   09 
18  74 

16 
50 

3  27 

No.  6  weatherproof  triple-braid  wire  (lb.) 

3124 

15  62 

Hou.sc  hooks.  No.  22  Bcardsley  brackets 

2569 

14 

5  60 

10 

2  57 

8 

2  06 

75 

26 

19   50 

73  76 

15 

11.25 

44  05 

12 

9  00            35  87 

Tran-sforiTiers: 

1-kva.  transformer 

35  28 

1 

70  56 

3 

105  84 

2 

70  56 

2-kva.  transformers 

4'l  56 

1 

4Q   56 

Labor,  hours.  .  ,  . 

75 

12 

"   00 

129    12 

15 

11   25 

117  09 

10 

7   50           78  06 

Meiers; 

lO-anip.,  llO-vnIt  1-14  miteis 

9   40 

7 

65  80 

5 

47  00 

4 

3/60 

Labor,  hours 

75 

14 

10  50 

76   30 
(1,186.34 

10 

7  50 

54   50 

( 

6  00            43   60 

(irand  totals ,  . 

$938.41 

»725.2e 

March  12,  1921 
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Spray  Pipes  in  Siiperheate«l  Steam  Line 
Improve  Engine  Lubrication 

THE  use  of  superheated  steam  interfered  with  the 
lubrication  of  high-speed  engines  used  during  the 
peak  load  in  the  Cortland  County  Traction  Company, 
Cortland,  N.  Y.  Consequently  it  was  necessary  to  in- 
stall small  spray  pipes  ahead  of  the  steam  separators 
in  the  lines  leading  to  these  engines  for  the  purpose  of 
cooling  down  the  steam.  In  spite  of  the  inefficiency  of 
this  scheme,  it  enabled  the  company  to  carrj'  its  load 
over  the  peak  period. 

•  F.  A.  Dj'esser,  chief  engineer  of  the  company,  men- 
tioned this  experience  at  a  recent  meeting  of  the  Empire 
.State  Gas  and  Electric  Association. 

FlKLD    EniTOK    KLKCTRRAI.    \\'0RLD. 

New  York.  X.  Y. 


Cover  Should  Be  on  Meter  While  Testing 

THAT  covers  should  be  in  place  on  meters  being 
tested  on  the  customers'  premises  was  recommended 
by  the  meter  committee  of  the  Southeastern  Section, 
N.  E.  L.  A.,  at  the  recent  Miami  meeting.  The  main 
reason  for  such  practice  is  that  the  meters  operate  with 
covers  on  and  that  test  conditions  should  duplicate 
service  conditions  as  nearly  as  possible.  Moreover,  five 
companies  of  this  section  report  that  when  testing  large 
power  meters  with  heavy  cast  covers  the  removal  of 
the  covers  affected  the  results  of  the  test.  This  change 
was  not  due  to  drafts,  which  might  affect  any  meter, 
but  was  probably  caused  by  magnetic  shielding  when 
the  cover  was  in  place.  S.  A.  Fletcher, 

Alabama  Power  Company,     Superintendent  of  Service. 
Birmingham,  Ala. 


Keeping  Records  of  Insulators 
Found  Defective  on  Line 

FOR  keeping  records  of  insulators  on  the  lines  found 
defective  by  tests  the  instructions  shown  here. are 
carried  out  by  the  patrolmen  of  a  large  central  station. 
These  records  show  the  exact  location  of  the  insulator, 
the  kind  of  insulator,  the  type  of  line.  etc.  The  records 
:ire  kept  in  an  enu'ineer's  level  book  carried  by  the 
patrolman,  and  the  instructions  are  pasted  in  the  book. 


Sliding  Base  Prevents  Breakage  of 
Post-Type  Insulator 

A  SLIDING  base  to  allow  for  the  expansion  of  heavy 
buses  has  put  an  end  to  a  considerable  breakage 
of  post-type  insulators  that  had  been  customary  in  a 
Canadian  power  company's  station.  A  heavy  busbar  of 
some  length  and  supported  rigidly  on  post-type  insula- 
tors was  giving  trouble  because  of  the  tendency  of  the 
insulators    to    break    off.      Upon    investigation    it    was 
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THIS    INSILATOR    SLIDKS    TO    CONFORM    WITH    VARYING 
LENGTH    (tF   BUS 


found  this  was  due  to  the  expansion  of  the  bus  wheii 
operating  heavily  loaded.  Man.v  remedial  schemes  were 
thought  of — such  as  expansion  joints  in  the  bus — but 
no  other  would  have  been  so  effective  as  the  post-type 
insulator  with  the  sliding  base  shown  in  the  figure. 
The  base  consists  of  two  separate  parts,  one  the  brass 
slipper  which  is  attached  to  the  insulator  and  the  other 
the  guide  in  which  the  slipper  moves.  The  guide  is  of 
gray  cast  iron  machined  as  shown.  When  the  bus 
changes  its  length  no  strain  is  put  on  the  insulator  as 
it  is  free  to  slide  with  the  bus.  R.  H.  N.  Lockyer.    ' 

Trail,  British  Columbia. 


INSTRUCTIONS     FOR     KEEPING     RECORDS     OF     INSULATORS     FOUND  DEFECTIVE  ON  LINES  BY  TESTS 


These  records  should  be  kept  in  Dietzgen 
Engineer'8  Level  Books  No.   411. 

A  copy  of  these  instructions  should  be 
pasted  in  the  front  of  ^aeh  book  us<d  for 
thw  ptirpos'  . 

The  iianie  or  number  of  the  hnf  should 
be  placed  at  the  top  of  the  left-hand  page. 

The  kind  and  number  of  the  instrument 
used  in  test  should  be  noted  at  the  top  of 
righl-Iiaiiil   page. 

Column  1,  "Structure  Number,"  should 
give  the  numbei-  of  the  pole  or  tower  or  its 
location. 

"Constiuction,"    should    .state 
arrangement    Is    flat,    vertical 


Column  -, 
whether  wire 
or  trianguUir. 

Column   3 


Wire."  should  indicate  which 
wire  was  supported  by  the  insuhitiM. 

For  flat  construction,  indicate  the  wire  as 
north,  south,  east,  west  or  middle — N.  S.  E. 
W  or  ]\I. 

For  vertical  construetion.  indicate  the 
wire  as  upper,  middle  or  lower — T^.   M.  or  \.. 

For  triangular  <'onsti  action,  indicate  the 
■wire  as  upper  north,  south,  east  or  west,  or 
lower  north,  south,  east  or  west  or  upper 
or  lower — T^N,  US.  UE,  UW.  LN,  LS.  LE. 
LW.  U  or  L — as  the  rase  may  be. 

In  using  the  directions,  use  the  one  which 
most  nearly  appli»^s.  Tf  two  apply  equally 
well,  use  the  one  which  the  general  direc- 
tion of  line  indicates  as  being  correct. 


Column  4.  'Susp..  D.S.,  D.B.  or  T.D.." 
should  indicate  whether  the  defective  in- 
sulator was  in  a  susj>ension.  double  sus- 
pension, dead  end,  oi    tie-down  string. 

Column  ri,  "Side  of  Support.  D.E.,"  should 
show  wh'*ther  the  defective  insulator,  if  in 
a  dead-end  string,  wa.s  north,  south,  east 
or  west^ — -N.  S.  E  or  W. — of  the  cross-arm 
or   other   support. 

Column  7  shoxild  show  the  position  of  the 
defective  units  in  the  string,  counting  the 
one  nearest  the  support — farthest  from  the 
conductor- — as  nunibei  one.  Oroup  tosethfr 
in  this  column  all  the  defective  units  in 
one  string  of  insulator.-*.  ' 

Column  8  should  indicate  whether  the  in- 
sulator hardware  is  grounded  or  not 
firountleri  — ■■<;   or  NG." 

Column  11  should  show  date  of  installa- 
tion. If  day  and  month  are  not  known. 
give    year,    if    known. 

Column  12,  "Kind  of  Insulator."  should 
give  all  th^t  cnn  h'-  given  to  identify  the 
failed  in:sulator.  If  the  insulator  is  stamped 
in  the  porcelain  on  the  under  side  witR  a 
figure  representing  a  three-petticoat  pin- 
type  insulator  with  the  word  "Victor" 
across  it.  or  if  the  word  "Victor"  is  any- 
where on  the  insulator,  write  "Locke"  in 
this  column. 

If  there  is  an  "O"  with  a  "B"  Inside  It 
anywhere  on  the  insulator,  write  "OB." 


If  the  manufacturer's  number  is  known. 
it  should  be  written  after  the  "OB"  or  the 
"Locke." 

If  there  is  a  number  cast  in  the  cap,  such 
as  f;17,  C-517  should  be  wiitten  in  this 
column. 

If  there  is  a  number  cast  in  the  pin,  sueli 
as  312.  P-312  should  be  written  in  this  col- 
umn. 

If  there  is  a  letter  or  number,  or  both. 
.-stenciled  on  tiie  cap  such  as  the  letters  lA. 
tlien  S-IA.  should  be  written  in  this  column. 

If  there  is  a  gasket  under  the  cap.  the 
letter  "G"  should  be  written  in  this  col- 
umn. 

If  the  insulators  are  joined  by  a  ball  anrl 
socket  connection  instead  of  the  pin  ann 
clevis  connection.  "B"  should  be  written  in 
tliis  colunui. 

Tf  there  are  any  remarks  to  be  made 
which  will  give  any  information  in  regard 
to  the  insulators,  they  may  be  written  all 
the  way  acro.ss  the  double  page  on  the  next 
line  or  line.'j  below,  continuing  the  tabula- 
tion   below   these   remarks. 

On  other  pages  of  the  field  book,  tally  In 
separat*^  columns  all  the  suspension  In- 
sulators and  all  the  dead-end  insulators 
tested.  Include  tie-down  insi'lators  in  the 
suspension  Insulator  tally.  Be  sure  to  date 
these  tallies. 
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Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Reflector 
for  General 
lighting 


Angle  Reflector 
for  lighting 
Switctiboard 


Reflector 
for  General 
lighting 


Directed  Lighting  Eliminates  Shadows 
on  Switchboard 

GENERAL  illumination  is  unsatisfactory  for  a  ver- 
tical switchboard,  because  the  lamps  placed  directly 
above  the  board  cause  shadows   upon   the   instruments 
and  relays.     A  better  arrangement,   which   avoids   the 
extra  complication  of  bracket  lamps  over  individual  in- 
_  struments,      is      to 

mount  angle-type  re- 
flectors, as  shown  in 
the  accompanying 
sketch,  to  throw  the 
light  directly  upon 
the  board  from  the 
front  and  above.  If 
the  lamps  are  in- 
stalled near  the  roof, 
the  clear  space  in  the 
room  is  not  obstruct- 
ed and  the  operator 
does  not  cast  a  shad- 
ow upon  the  board. 
In  the  installation  il- 
lustrated, which  was 
made  by  Stone  & 
Webster,  Inc.,  at  the 
Kokomo  (Ind.)  plant 
of  the  Pittsburgh  Plate  Glass  Company,  the  special 
illumination  of  the  board  is  provided  by  200-watt  lamps 
mounted  12  ft.  above  the  floor,  and  the  "line-up"  does 
not  mar  the  appearance  of  the  station.  H.  B.  WOOD. 
Boston.  Mass. 


ANGLE   REFLECTOR    LIGHTS    FRONT    OF 

SWITCHBOARD  AND   HAS  PLEASING 

APPEARANCE 


Care  of  Control  and  Motor  of 
Shop  Tractor 

TO  KEEP  electric  shop  tractors  in  good  running  con- 
dition the  controller  and  the  motor  must  constantly 
be  looked  over  carefully  to  guard  against  troubles  which 
may  develop.  The  controller  gets  considerable  wear 
every  day  owing  to  friction,  stopping  and  starting,  and 
inching  along  by  degrees,  and  therefore  it  should  be 
examined  every  few  days,  cleaned  of  copper  dust,  and 
a  few  drops  of  oil  applied  to  prevent  cutting  of  sliding 
parts.  If  the  contacts  or  fingers  are  worn  short  or 
badly  pitted,  new  ones  must  be  put  in  as  soon  as  pos- 
sible or  the  tractor  may  stall  in  an  inconvenient  location. 
New  contacts  and  fingers  should  always  be  kept  in 
stock,  care  being  taken  when  ordering  from  the  manu- 
facturer to  give  not  only  the  part  number  but  also  the 
type  and  number  of  the  machine  for  which  they  are 
intended. 

The  controller  handle  should  be  given  a  few  drops 
of  oil  every  morning  as  its  shaft  turns  a  great  num- 
ber of  times  in  a  day's  routine.  Some  tractors  have 
three  speeds  on  the  controller  and  two  on  the  brake  pedal 
obtained    by    means    of    resistance    coils.      In    ordinary 


running  this  pedal  must  be  held  all  the  way  down.  The 
coils  may  become  red  hot  if  the  controller  receives  too 
much  current  and  the  pedal  is  operated  only  partly  down, 
thus  allowing  the  excess  current  to  be  dissipated  in  heat 
instead  of  producing  power.  The  pedal  may  also  operate 
the  main  switch  which  is  in  line  with  the  controller,  and 
here,  too,  much  wear  of  the  contacts  may  be  caused  by 
careless  operation.  The  switch,  like  other  current-car- 
rying parts,  should  be  cleaned  and  oiled  every  few  days, 
and  when  necessary  be  renewed  to  avoid  burning  and 
flashing. 

All  leads  to  the  motor,  controller  and  switch  should 
be  well  taped  together  to  prevent  mechanical  injury  and 
painted  to  withstand  water.  Moreover,  all  leads  must 
be  tightly  connected  at  their  terminals  or  heating  may 
result,  as  current  higher  than  usual  flows  at  times  in 
order  to  attain  sufficient  horsepower  at  low  voltage. 
The  motor,  being  about  1  hp.  or  \\  hp.  in  size  and 
operating  on  perhaps  30  volts  to  45  volts,  will  draw  at 
the  least  25  amp. 

The  bearings  of  the  motor  should  receive  a  few  drops 
of  oil  every  few  weeks.  The  commutator  should  be 
wiped  clean  and  the  brushes  should  be  made  to  work 
freely  in  their  holders.  When  in  use  the  commutator 
end  must  be  kept  always  covered  by  a  sheet-iron  band 
to  prevent  water  and  dirt  from  entering  the  motor.  If 
the  ball-bearing  races  in  the  motor  are  worn  badly,  new 
ones  can  be  inserted  in  a  short  time.  This  will  prevent 
the  armature  from  striking  the  poles.  When  time  can- 
not be  spared  to  repair  the  motor  it  can  be  unbolted, 
slipped  out  readily  and  a  spare  unit  put  in  its  place. 
To  try  the  motor  with  the  tractor  standing  idle  simply 
jack  up  one  driving  wheel,  which  will  revolve  through 
the  differential  when  power  is  applied.       H.  S.  Rich. 

East  Berlin,  Conn. 


Baking  Partially  Rewound  Armatures 
and  Fields 

SPECIAL  treatment  is  required  when  baking  arma- 
tures and  field  coils  which  have  been  only  partially 
rewound  with  new  coils.  In  the  plant  with  which  the 
writer  is  connected  they  are  first  very  carefully  cleaned 
on  the  outside.  They  are  then  washed  in  a  special 
"high-test"  gasoline.  Samples  of  all  gasolines  which 
are  used  for  this  purpose  receive  a  distillation  test,  to 
make  sure  that  they  contain  no  considerable  quantities 
of  heavy  "non-volatile"  oils.  After  the  old  coils  have 
been  carefully  soaked  and  washed  out  with  this  gasoline 
they  are  baked  for  at  least  twenty-four  hours  at  about 
100  deg.  C,  and  if  the  parts  are  small  they  are  baked 
in  vacuum.  The  coils  are  then  dipped  hot  in  a  standard 
baking  varnish  and  baked  for  at  least  twenty-four  hours 
on  the  first  baking.  They  then  receive  a  second  dip  hot 
and  are  baked  for  twelve  hours,  then  given  a  coat  of 
air-dry  varnish.  It  is  endeavored  to  keep  the  ovens 
at  from  75  deg.  to  100  deg.  C.  and  well  ventilated. 
Newark.  N.  J.  F.  W.  G.\Y. 
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Automatic  Speed  Control  for  Sectionalized 
Paper-Mill  Machine  Drive 

TO  MAINTAIN  the  fine  gradations  of  speed  in  the 
rolls  of  a  paper  machine,  particularly  between  the 
sections  of  a  machine,  has  made  the  changing  to  electric 
drive  a  difficult  problem.  A  somewhat  novel  method  of 
automatic  regulation  of  the  speed  of  the  sections  has 
been  employed  successfully  in  the  mills  of  the  West  Vir- 
ginia Pulp  &  Paper  Company,  Tyrone,  Pa.,  and  the 
Gould  Paper  Company,  Lyons  Falls,  N.  Y.  No  difficulty 
has  been  experienced  with  speed  variations. 

The  system  of  sectional  paper-machine  drive  and  con- 
trol consists  of  an  adjustable-voltage,  direct-current 
generator,  of  sufficient  capacity  to  drive  the  entire  paper 
machine,  with  direct-connected  exciter;  a  direct-current 
adjustable-speed  motor  for  each  section  of  the  machine, 

Couch      l5t  Press        2nd  Press         3rd  Press  Dryers 


current  motors,  on  the  other  hand,  can  be  designed  to 
operate  over  wide  ranges  of  speed  and  offer  great  flexi- 
bility of  control,  and  the  only  thing  that  has  interfered 
with  their  general  adoption  has  been  the  absence  of  a 
suitable  type  of  speed  regulator.  Recent  investigations 
have  shown  that  to  prevent  breakage  or  undue  strain- 
ing of  the  paper  as  it  passes  from  one  section  to 
another  the  variation  of  speeds  between  sections  must 
be  maintained,  as  an  average  value,  within  one-tenth  of 
1  per  cent.  It  is  also  necessary  to  raise  or  lower  the 
speed  of  the  entire  paper  machine  by  small  amounts 
from  time  to  time,  without  interfering  in  any  way  with 
the  draw  or  relative  speeds  of  the  various  sections,  and 
it  is  necessary  when  changing  from  one  grade  of 
to  operate  at  widely  different  speeds, 
of   seven    to   one   or   even    ten   to   one 


paper  to  another 
speed  variations 
frequently  being  encountered. 

Dryers 


Calender     Reel 


AUTOMATIC   SPEED-CONTROL  ELECTRIC  DRIVE  FOR   PAPER  MACHINES  WHICH  GIVES  CLOSE  SPEED  REGULATIONS 


suitable  means  for  connecting  the  motor  to  each  section 
of  the  paper-machine  driving  shaft,  and  a  control  system 
which  automatically  maintains  the  correct  speed  of  each 
individual  motor,  together  with  push-button  stations  for 
starting,  stopping  and  adjusting  the  speed  of  the  paper 
machine  as  a  whole. 

Heretofore  mechanical  drive  has  been  used  almost 
exclusively  for  the  various  sections  of  the  paper  ma- 
chine. The  reason  motors  have  not  been  used  for 
driving  the  individual  sections  was  because  no  means 
had  been  found  whereby  their  speeds  could  be  controlled 
accurately  enough  to  prevent  breaking  of  the  paper, 
most  of  the  trials  of  sectional  motor  drive  having 
resulted  disastrously.  From  the  fact  that  the  relative 
speeds  of  the  sections  have  to  be  adjusted  from  time  to 
time,  synchronous  motors  are  out  of  the  question,  and 
induction  motors,  on  account  of  their  inherent  regula- 
tion   characteristics,    are    equally    unsuitable.      Direct- 


The  generator  usually  forms  part  of  a  standard 
synchronous  motor-generator  set  or  turbine-generator 
unit,  and  is  a  250-volt,  adjustable-voltage,  separately 
excited  machine  with  a  constant-voltage  250-volt  ex- 
citer of  sufficient  capacity  to  furnish  excitation  for  the 
synchronous-motor  field,  the  generator  and  motor  fields, 
and  for  the  control  circuit  of  the  regulator.  The 
motors  are  250-volt  separately  excited  machines  and 
may  be  of  any  desired  speed,  dependent  upon  the  par- 
ticular requirements  of  the  paper  machine  involved. 
Where  a  comparatively  small  range  of  speed  for  the 
paper  machine  is  desired — that  is,  not  more  than  three 
to  one  or  four  to  one — this  is  accomplished  by  voltage 
control  of  the  generator  through  a  motor-operated  field 
rheostat.  Where  very  wide  ranges  of  speed,  such  as 
ten  to  one,  are  required,  both  generator-voltage  con- 
trol and  motor-field  control  are  used,  the  same  motor- 
operated    face-plate    controller    or    rheostat    serving   to 
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insert  resistance  in  the  shunt  fields  of  the  several 
inotor.s  uniformly,  after  the  generator  ha.s  been  brought 
to  full  voltage. 

The  automatic  control  system  consists  of  a  small 
master  frequency  generator  driven  by  a  small  direct- 
current  motor  operating  in  parallel  with  the  section 
driving  motors  and  separately  excited ;  a  small  f re- 
(|uency  generator  driven  from  each  of  the  section  driv- 
ing motors  through  a  small  speed  changer  consisting 
of  two  cone  pulleys,  to  one  of  which  the  frequency 
generator  is  coupled;  a  powerful  synchronous  type  of 
rotary  relay  for  each  driving  motor,  which  serves  to 
make  an  electrical  contact  in  one  direction  or  the  other 
on  the  slightest  unbalance  of  frequencies,  and  a  motor- 
operated  field  rheostat,  under  control  of  the  relay,  in 
the  shunt  field  circuit  of  each  driving  motor.  The 
master  frequency  generator  is  common  to  all  sections 
of  the  paper  machine,  whereas  each  section  has  its 
own  section  freciuency  generator,  relay  and  motor- 
operated  field  rheostat,  together  with  an  effective  anti- 
hunting  device. 

The  small  frequency  generators  are  all  excited  by 
alternating  current,  but  since  the  master  and  section 
frequency  generators  are  excited  from  the  same 
source,  any  variations  in  frequency  or  voltage  of  the 
exciting  source  have  no  effect  upon  the  regulation,  as 
they  do  not  disturb  the  balance  of  frequencies  at  the 
rotary  relay.  Since  no  appreciable  amount  of  power 
is  required  to  operate  the  rotary  relay,  these  frequency 
generators  are  small  in  size.  The  small  speed  changers 
referred  to  are  of  small  size,  as  they  do  not  have  to 
transmit  power,  but  simply  to  overcome  bearing  fric- 
tion of  the  small  frecjuency  generator  and  the  friction 
of  their  own  ball  bearings,  which  is  practically  neglig- 
ible. By  shifting  the  small  belt  on  these  speed  changers 
by  means  of  a  handwheel,  the  relative  speeds  of  the 
section.s,  or-  the  draw  of  the  paper,  as  it  is  called,  i."; 
accurately  and  positively  determined  by  the  operator 
and  is  thereafter  maintained  automatically  at  the  cor- 
rect value.  Any  unbalancing  of  the  two  frequencies  at 
the  rotary  relay  caused  by  change  in  speed  of  the 
driving  motor  immediately  causes  a  positive  syn- 
chronous movement  of  the  relay,  making  an  immediate 
contact  and  thereby  adjusting  the  field  strength  of  the 
motor  and   returning  the  speed   to  the   re(|uired   value. 

Before  any  governor  or  regulator  can  function,  there 
must  be  a  change  of  some  kind  in  either  load  or  speed, 
as  otherwise  there  would  be  no  occasion  for  the  regu- 
lator to  correct  anything.  However,  these  changes  in 
speed  need  not  be  large  enough  to  be  perceptible  to 
the  eye  or  detectable  by  ordinary  indicating  apparatus 
in  order  to  actuate  this  new  regulator.  In  fact,  the 
regulator  will  detect  changes  in  speed  of  a  few  thou- 
sandths of  1  per  cent  and  make  the  necessary  correction 
immediately,  and  without  any  tendency  to  overtravel 
or  hunt,  so  that  no  perceptible  change  will  be  found 
in  the  draw  of  any  section. 

A  control  board  is  provided  in  connection  with  each 
paper  machine,  having  a  master  control  panel  for  the 
paper  machine  as  a  whole,  controlling  the  generator  and 
master  frequency  generator,  and  a  unit  section  control 
panel  for  each  of  the  section  driving  motors.  Starting 
equipment  is  provided  on  each  of  these  panels,  consist- 
ing of  motor-operated  cam-accelerating  switches  with 
line  contactors  under  the  control  of  suitable  push-button 
stations  for  starting  and  stopping  the  individual  motors 
and  the  entire  paper  machine  as  a  whole.  The  master 
rheostat,  under  push-button  control,  provides  means  for 


adjusting  the  speed  of  the  paper  machine  as  a  unit  over 
the  entire  range  of  speed.  The  rotary  contactor  relay 
and  motor-operated  field  rheostat  for  each  section  are 
also  located  on  the  unit-section  control  panel.  The  push- 
button stations,  arranged  conveniently  on  or  near  the 
apijaiatus,  provide  means  for  starting,  stopping  and  ob- 
taining any  desired  speed  of  the  paper  machine  in  the 
shortest  time  and  in  the  most  efficient  possible  manner. 
In  this  way  and  in  the  elimination  of  the  cumbersome 
mechanical  drive  a  great  deal  has  been  accomplished 
in  increasing  production  and  improving  over-all  effi- 
ciency and  economy  from  every  standpoint. 

Stephen  A.  Staege, 
General  Engineer. 
Westinghouse  Electric  &  Manufacturing  Company, 
Pittsburgh,  Pa. 


Siipijortintj  Frame  for  Mounting 
Compensators  on  Ceilings 

IN  ORDER  to  save  working  space  and  wiring  expense 
in  the  plant  of  the  Uayton  Engineering  Laboratories 
Comi)any  compensators  are  mounted  on  the  ceiling  by 
means  of  cast-iron  supports.  With  the  compensators 
so  mounted,  the  motors  are  started  by  chains  hanging 
down  within  easy  reach  of  the  operator.     In  this  fac- 


CAST    BRASS    LEVER 

CAST-IRON    CKILING   SUPPORT   AND   .STARTING   I.EVER  KOR 
LOW-VOLTAGE    COMPENSATORS    Ul"    TO     i.'i    HP. 

tory  two  different  sizes  of  mounting  supjiorts  have  been 
found  neces.sary.  One  is  used  for  compensators  up  to 
25  hp.,  rated  at  220  volts  or  440  volts,  and  this  one  is 
shown  in  the  accompanying  photograph  and  drawing. 
The  other  size  is  for  motors  of  30  hp.  to  100  hp.  It 
was  described  in  ELECTRICAL  World.  Feb.  19,  page  435. 


March  12,  1921 


ELECTRICAL     WORLD 


605 


The  compensator,  as  may  be  seen  from  the  photo- 
graph, is  bolted  to  the  support.  Hanging  from  the  com- 
pensator are  three  chains.  Two  of  these  hang  from 
a  brass  arm  mounted  on  the  lever  on  which  the  start- 
ing handle  of  the  comiiensator  is  usually  mounted.  By 
pulling  these 
chains,  first  one 
and  then  the 
other,  the  motor 
is  started  and 
brought  up  to 
speed.  The  third 
chain  is  connect- 
ed on  to  the  lever 
for  tripping  the 
compensa  tur. 
One  of  the  rea- 
s  o  n  s  advanced 
for  the  use  of 
automatic  com- 
pensators is  that 
man  u  facturing 
floor  space  is 
saved  by  mount- 
ing them  over- 
head or  at  a  dis- 
tance. The  same 
saving  of  space, 
however,  is  ac- 
complished with 
these  supports 
without  the  ex- 
pense of  the  automatic  feature.  This  method  of  mount- 
ing not  only  saves  space,  but  practically  the  entire  run 
of  conduit  from  the  ceiling  to  the  floor  is  eliminated.  It 
also  facilitates  inspection  from  a  distance,  as  the  in- 
spector can  see  at  once  by  the  position  of  the  starting 
lever  whether  the  compensator  is  in  the  running,  start- 
ing or  off  position.  It  has  been  found  that  this  mount- 
ing does  not  materially  increase  the  time  required  for 
periodical  examination.  H.  L.  BURNS. 

Chief  Electrician. 
Dayton  (Ohio)   Engineering  Laboratories  Company. 


COMPENSATORS     MOINTED     ON     CEILING 

EASILY    OPERATED   BY    MEANS   OF 

THREE  CHAINS 


Operating  Records  of  Electric  Fiiruaces 
Refining  High-Gr'ade  Steels 

ENERGY  consumption  per  ton  of  steel  refined,  time 
of  melting,  pounds  of  electrode  consumed  per  ton, 
etc.,  are  shown  in  the  accompanying  table,  giving 
averages  of  a  year's  performance  of  electric   furnaces 


operated  by  the  United  Alloy  Steel  Corporation,  Can- 
ton, Ohio.  This  firm  makes  high-grade  steel,  steel 
castings  and  ferro-alloys,  employing  three  Heroult  fur- 
naces and  two  Snyder  furnaces.  There  are  two  15-ton 
Heroult  furnaces  and  one  6-ton  furnace.  All  are  oper- 
ated on  three-phase,  60-cycle  energy  at  110  volts  from 
\\'estinghouse  o,000-kva.  transformers.  Thury  auto- 
malic  control  is  used.  The  two  1-ton  single-phase 
Snyder  transformers  are  operated  through  a  600-kva. 
Westinghouse  transformer  and  are  hand-controlled. 
The  Heroult  furnaces  melt  and  refine  steel  and  are 
charged  with  hot  and  with  cold  metal.  The  Snyder  fur- 
naces, used  for  making  steel  castings  and  ferro-alloys, 
are  charged  hot.  The  value  of  electric  furnaces  for 
refining  purposes  is  indicated  Vjy  the  fact  that  steel 
containing  only  0.008  per  cent  of  sulphur  and  0.015  per 
cent  of  phosphorus  can  be  produced  consistently  in  them. 
It  is  seen  from  the  table  that  the  energy  consumption 
per  ton  of  metal  produced  is  568  kw.-hr.  for  the  Heroult 
furnaces  melting  cold  scrap  and  168  kw.-hr.  when  the 
charge  is  already  molten.     The  2-ton  furnaces  require 


ENERGY  COXSUMPTIOX,  ETC.,  OF  FURNACES  MELTING  AND 
REFINING  STEEI. 


Heroult  Three-Phase  Furnaces  Two  I  -Ton  Snyder 
(Two  1 5-Tqn  and  One  6-Ton)  Single-Phase 


Average  kw.-Ur.  per  ton  (gro.-.- 1 
Average  charging  time  tniin.).. 
Average  melting  time  (hours! .. . 
Average  number  of  heaty  per  ten 

hour  day 

Pounds  electrode  per  ion  steel 

Gross  tons  refined  per  year 10,209 

Number  of  heat^  made  in  year 

Are  voltage 

Transformer  rating  (kva.) 


Hot-Metal 
Charge 

Cold-Metal 

Charge 

Furnaces,    Cold 
Meful  Charge 

168 
15 

568 
55 

5 

1.002 
30 

5 

3 

26.6* 

2(1.6* 

t.5 
41.4 

10,209 

636 

110 

3,000 

7,580 
470 
110 

3.000 

329 
152 

110 
dOO 

*  .Vverage  for  hot-metal  charging  and  cold-metal  charging. 

1.002  kw.-hr.  to  melt  and  refine  cold  metal.  The  elec- 
trode consumption  on  the  Heroult  furnace  was  26.6  lb. 
per  ton  of  steel.  This  includes  electrodes  for  both  the 
cold-charge  and  the  hot-charge  processes.  In  the  Snyder 
furnaces  the  consumption  was  41.4  lb.  of  electrode  per 
ton. 

Load  curves  of  one  of  the  15-ton  furnaces  melting 
cold  metal  for  magnet  steel  and  refining  hot-charged 
metal  for  ball  bearings  are  reproduced  here.  It  has  been 
this  company's  experience  that  a  high  melting-down 
current  reduces  the  kilowatt-hour  consumption  and 
produces  better  steel  as  there  is  less  time  to  absorb 
oxides.  Moreover,  better  refining  results  from  using 
a  high  current  just  before  the  heat  is  tapped. 
United  Alloy  Steel  Corporation,  M.  H.  ScHMiD, 

Canton,  Ohio.  Metallurgical  Engineer. 
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KILOWATT  INPUT  TO   15-TON    HEROULT  FURNACE  PRODUCING   HIGH-GRADE   STEELS 
A — Furnace  cliaiged  witlt  3S,000  lb.  of  cold  scrap,  making  mag-  B — 37.500    lb.    of   n^etal   charged   hot    fur    making   ball   and    raiif 

net  steel   containing:    C.    0.S6    per   cent:    Mn,    0.4:i  ;    s.    n.i)21  ;    P,        .=;teel  of   the  following   analysis:     C,    0.96;   Mn.    Vi.Zf,;   S,    0.020;    P, 
O.nas  ;  Si.   n.2.<  ;    Cr.    2.07;   AV,    0.90.  0.018;    Si.   0.12;   Cr     l.r.r,      Va     n.l7. 
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Drying  Out  Motors  and  Generators 

TO  DRY  out  a  motor  or  fjenerator  it  is  only  necessary 
to  pass  full-load  current  through  the  coils  while 
the  machine  is  standing  still.  As  the  ventilation  is 
poor  when  the  machine  is  not  running,  the  temperature 
of  the  coils  will  quickly  rise  to  75  deg.  or  80  deg.  C. 

In  drying  out  alternating-current  generators  it  is 
customary  to  short-circuit  the  winding  and  operate  the 
machine  at  reduced  speed  and  with  just  sufficient  field 
to  cause  about  one  and  a  quarter  times  full  load  current 
■to  be  generated.  This  is  an  excellent  method,  but  has 
the  objectionable  feature  that  it  cannot  be  used  until 
the  machine  in  all  other  respects  is  ready  to  put  into 
Service.  It  takes  from  two  to  six  days  to  dry  out  a 
iwinding  properly,  depending  on  the  length  of  time  the 
machine  has  been  exposed  to  moist  air.  When  in  press- 
ing need  of  additional  generator  capacity  this  is  serious 


CONNECTIONS    WHICH     MAY    BE    USED    WHEN    DRYING    OUT 
ALTERNATING-CURRENT  MACHINES 

delay.  This  delay  may  be  avoided  by  starting  the  dry- 
ing-out process  as  soon  as  the  machine  is  assembled  and 
without  waiting  for  the  prime  mover  to  be  in  running 
order.  To  do  this  it  is  only  necessary  to  connect  the 
stator  winding  to  the  direct-current  bus  with  the  main- 
field  rheostat  in  series  and  adjust  the  resistance  so  that 
not  more  than  normal  full-load  current  will  flow  in  the 
winding.  Thermometers  should  be  inserted  in  several 
places  and  care  taken  that  a  temperature  of  75  deg.  or 
80  deg.  C.  is  not  exceeded.  If  there  is  no  direct-current 
bus,  the  necessary  current  may  be  secured  by  belting  the 
exciter  to  a  motor  or  gasoline  engine. 

Some  slight  changes  may  have  to  be  made  in.  the 
windings  before  applying  current.  If  the  generator  is 
two-phase,  connect  the  phases  in  series  or  parallel  as 
A  and  B  in  the  drawing.  If  three-phase  star,  bind  the 
lead-in  wires  together  and  connect  the  line  wires  to 
these  and  the  star,  C,  or  disconnect  one  phase  from  the 
Starr  point  and  connect  in  series  with  the  others,  D.  If 
the  winding  is  in  delta,  connect  to  any  two  terminals, 
E — which  gives  unequal  circuits  in  parallel — and  change 
connections  occasionally  so  that  all  phases  will  get  equal 
drying,  or  open  the  delta  and  put  the  phases  in  parallel 
or  series,  F  and  G. 

The  connection  of  the  phases  will  depend  on  the  size, 
speed  and  voltage  of  the  generator  and  may  be  deter- 
mined by  trial  or  by  measuring  the  resistance  of  a  phase 


and  calculating  the  current  that  would  flow  in  a  series 
or  parallel  connection.  Amedee  Anctil, 

Brown  Company,  Electric  Repair  Department. 

Berlin,  N.  H. 

Pilot  Lamp  Indicates  Operation  of 
House  Pumps 

MUCH  annoyance  was  caused  some  time  ago  by  fail- 
ure of  the  automatic  devices  on  a  pair  of  triplex 
house  pumps  in  a  St.  Louis  plant  to  operate  promptly 
at  proper  times.  Occasionally  the  pumps  would  not 
start  when  the  water  had  receded  to  the  normal  low 
level,  and  no  sign  of  this  was  evident. 

To  compensate  for  this  defect,  the  engineer  decided 
to  install  a  red  pilot  lamp  where  it  would  show  con- 
spicuously on  the  switchboard  in  the  engine  room.  Then, 
if  the  pilot  lamp  ceased  to  glow  for  more  than  a  few 
minutes,  the  attendant  would  know  that  the  pump  motor 
had  failed  to  respond  to  the  demand  for  water  and  would 
correct  the  trouble  accordingly.  The  pumps  are  oper- 
ated by  110-volt  direct-current  motors.  They  are  in- 
tended to  work  together  or  independently,  as  sen'ice 
conditions  may  require.  They  are  installed  in  a  remote 
part  of  the  plant,  '•emoved  from  constant  observation  by 
the  attendants.  The  motors  which  drive  them,  are 
equipped  with  automatic  starting  and  stopping  devices. 

The  wiring  of  the  pilot  lamp  is  shown  in  the  sketches 
herewith.  The  apparatus  is  connected  to  the  positive 
and  negative  brush  holders  of  each  motor  with  wire  of 
No.  14  B.  &  S.  gage.  When  only  one  of  the  pumps  is 
)equired,  both  of  the  single-pole,  double-throw  switches 
are  thrown  so  as  to  close  the  pilot-lamp  circuit  through 
the  armature  of  the  motor  which  drives  the  pump. 
Thus,  in  the  drawing,  the  pump  motor  A  is  in  sei-vice 
while  the  pump  motor  B  is  inactive.  Hence  the  pilot- 
lamp  circuit  is  switched  in  parallel  with  the  armature 
of  motor  A.  But  when  both  pumps  are  required  the 
switches  are  thrown  in  opposite  directions.  The  current 
then  passes  from  the  positive  brush  of  one  of  the  motors, 
through  the  pilot-lamp  circuit,  and  thence  to  the  nega- 
tive brush  of  the  opposite  motor.     If  either  motor  fails 


Real  pilot  lamp 


LAMP    CONNECTED    ACROSS    MOTOR   BRUSHES    INFORMS    DISTANT 
OPERATOR  IF  MOTOR  IS  NOT  CONNECTED  TO  LINE 

to  start,  when  both  are  cut  in  for  simultaneous  oper- 
ation, the  pilot  lamp  will  show  no  light. 

The  pilot  lamp  has  a'  carbon  filament,  it  being  as- 
sumed that  a  carbon  filament  will  better  withstand  the 
momentary  increase  of  voltage  which  attends  opening 
the  motor  circuit  at  full  speed  than  will  a  metallic  fila- 
ment. Choke  coils  are  provided,  however,  to  protect 
the  lamp  from  thes  urge  of  current  thus  produced. 

St.  Louis,  Mo.  A.  J.  Dixon. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Utility  Employees  Acquaint  Directors 
with  Operating  Details 

TO  EXPLAIN  and  discuss  various  features  in  con- 
nection with  the  design  and  operation  of  the 
company's  properties  and  of  its  organization,  the 
Southern  California  Edison  Company  has  inaugurated  a 
plan  whereby  different  heads  of  departments  and 
employees  meet  with  the  directors  periodically.  Papers 
are  prepared  which  are  read  before  the  directors,  after 
which  there  is  an  opportunity  for  the  directors  to  ask 
questions  and  generally  discuss  the  subjects  brought  up. 
One  subject  in  which  the  directors  have  shown  par- 
ticularly keen  interest  concerns  the  method  of  operating 
the  many  interconnected  hydro-electric  and  steam 
generating  stations  to  insure  maximum  economy  and 
output.  It  is  expected  that  these  meetings  will  bring 
about  the  closest  co-operation  between  all  departments 
of  the  organization. 

Continuous  Sale  of  Preferred  Stock  at  Par 

THE  Union  Electric  Light  &  Power  Company  of 
St.  Louis  has  sold  to  consumers  well  over  $3,000,000 
of  7  per  cent  preferred  stock  at  par  since  eai'ly  in 
1917,  and  from  the  beginning  of  its  home  financing 
activities  the  company  has  addressed  itself  to  that  large 
field  of  small  investors  ordinarily  closed  to  the  invest- 
ment banker  and  broker.  In  commenting  on  the  subject 
an  official  of  the  company  stated  that  when  the  home 
financing  of  capital  requirements  was  decided  on  the 
company  found  itself  in  a  strong  position.  Its  rates 
were  equitable,  its  service  was  of  a  high  order,  and  its 


WINDOW  DISPL.W  WHICH  PROMOTED  STOCK  SALES 

outstanding  capital  was  of  a  legitimate  amount  and 
character,  as  testified  to  by  an  appraisal  of  its  property 
made  by  the  Public  Service  Commission  of  Missouri. 
The  desirability  of  having  the  largest  possible  number 
of  home  partners  was  recognized,  and  plans  were  laid 
along  lines  which  are  not  comparable  to  those  of  the 
orthodox  banker  and  investment  broker. 

The  first  step  wa's  an  educational  one,  and  through 


the  daily  press  the  public  was  told  all  about  the  com- 
pany. The  advertisements  headed  "On  the  Job  Twenty- 
four  Hours  of  Every  Day"  and  "Getting  Right  with 
Our  Employees,"  reproduced  here,  are  fair  examples 
of  the  good-will  advertising. 

To   a   field   cultivated    in   this   manner   the  company 
announced  the  offer  of  $500,000  of  7  per  cent  preferred 


Getting  Right  With 
Our  Employers 


Our  ^mplofcn?  That's  you— the  public— 
850.000  of  )ou  in  Sl  Louit  city  uid  couDiy. 

I'nioa  Elcrtric  seriM  88.000  of  >ou.  and  your 
families,  employes  and  cu&iomcrs,  undrr  individual 
contract*.  Wc  s<r\c  all  the  rrrst  nf  >ou,  in  onr 
M-ay  or  ■nolb<T.  under  ruI(-«  and  coDtncls  made  by 
your  city  «n<i  ^ijtc  gotcnuucoii. 

No  doubt  about  our  b^ing  public  s^n-int-. 

The  public  hirM  U4  Torlhi^johof  Bupplyin^ 
Eleclric  Strvic*  becausr  yoit  hr\ir\r  »»■  ran  di» 
ihe  work  britcr  and  chrApcr  ihan  nny  utbcr 
•gpncj,  corporate  or  municipaL 

t'aioa  EIrclric  is  dead  willing  lo  hrl  ita  jnh 
and  ila  ^11,105,000  inveatmcDt  va  its  ability 
to  do  ihaL 

But  to  do  it,  >>r  nuat  huvc  your  g»od  will, 
»o  (mr  ms  »»c  fairly  earn  it. 

Aa  tao't  of  you  knon,  thi*  ^^npany  hu  Item  bam- 
mered  turd  by  tome  of  the  Sl  Louis  DCKtpjprrs  for  rxo 
or  three  je»r»  past.  Thtj  iatoxtixcrd  our  'SOJS  profiit," 
our  "nbbft  Keoltult  (onlracta,"  our  "intiJc  piff,"  out 
"alien  Undjordiim,"  «tc  .  etc.  About  tbc  oolj  cntnc  they 
didn't  !$ciuc  m  of  *••  highi>ay  rubbery. 

Ttvc?     Not  a  void  of  It! 

But  ii  robbed  us  of  a  share  of  puhik  good  •KU 
which  he  muel  hat'C  if  ^e  are  (o  gi>e  you  moM  and 
beat  Elerlric  Serriee  at  Irast  ro»l. 

So  WF  bate  decided,  in  your  inlcreal  a*  hcU  U  our 
Dim,  lo  uM  a  linJe  printer'a  ink  IcUin^  you  the  ciaet 
tmth  about  tbuac  mjtteia. 

Be^naiog  tomorr««  well  show  Tou  **eTT  aaplc  o( 
the  "mbbcr  Keokuk  cuDtracti''  — ahow  you  how  iboae 
coDtncU  are  not  a  burden  but  a  bleuinp  in  ihis  riir  aod 

Perfectly  good  buBored — no  biiiiug  luck— ju!i  iho 


On  the  Job  24  Hours 
of  Every  Day 

On«  of  our  lechDical  fricuJs  ^0)(.  lb*:**  Editor- 
iats  ha^-fl-got  on  his  oerver^.-  "Your  Unpug*."  I»C 
Mvs,  "is  not  technical,  and  your  ciplaaationt,"  he 
»ay$,  "do  not  deal  with  the  lundamenta)  principles 
of  clcclricol  etiencc." 

Guilty  as  charged.     It  iui't  aod  tlic;  don't,  be- 
cauM  that  wain*t  our  intention. 

Thai  *-f'n  ir^'tn^to'loiK  to  make  clear  10  Our  public 
dsrimaiD  fi<t>  al-out  thi:  public  aerrice  iulitnlion.  tbr 
work  «e  do  aod  the  pay  wc  gel  for  it  and  wby.thc  tcrvfc 
out  cuftcmers  f<l  aod  what  it  cotia  and  why,  the  wayr  id 
whifh  this  (crvice  can  be  ejieniJcd.  unprovrd  auJ 
cbcjprned,  and  box  our  rvFtomcrr.  if  ibey  xe  6i.  can 
help  pet  tbr^e  rcsuJL:. 

The  Ebviric  Era  id  the  life  of  mankind  ba>  onlv 
ju'i  b<*(:iin-  The  bova  and  piria  now  in  the  f;ninmar 
H'booN  ore  going  lo  Kr  developmcnta  In  the  Mope 
and  vnrieiv  orEleeiric  Scrviei-  which  older  folks  today 
can  only  dimly  icqa^iinr.  5o  nuiny  of  the  bo>fi  and 
prU  Of  thc»e  in.riircnal  talk*  may  acnd  to  ibn  iHroka, 
tfat  loboratorie?  (,nd  the  Ic^turt  room*  for  knowledge 
of  electrical  scieocc  will  thank  a»  for  tbe  inspiration. 
SccauM  they'll  be  the  better  c<{uipped  to  get  roo«l 
out  ofbrc  OD  cB!ie«l  lenns  in  the  wooderfut  Electric 
Age  into  which  hiunanity  i»  jiut  now  entering. 

But  itsl's  only  iocidental  lo  oul  putpo-c,  Thai 
we're  tryio*;  to  grt  acitMS,  to  e*try  nun.  wvman,  buy  acd 
pri  in  the  Si.  Looi^  district,  ia  thi!  Del: 

Cttion  Electric  is  fully  aware  of  it-  obliga. 
iioD«  as  to  Liod  and  co«t  of  eervirc  ii  Dia«i  ^vc, 
of  itB  duty  ae  a  poblic  service  in^titulioD  lu  lead 
the  way  in  making  Sl  Louis  each  ytar  lar^-^r, 
cleaner,  healthier  and  more  pru^pcrous,  and  ■- 
on  the  job  emiling.  tvilb  e^efe  fidi  njicti,  £4 
hours  of  every  day. 


TYPICAL  GOOD-WILL  PUBUCITY 

stock  at  par,  to  its  customers  only,  not  more  than 
$2,000  to  any  one  buyer.  The  allotment  was  sold  to  645 
customers  in  seven  business  days.  A  second  block  of 
$500,000  was  then  offered  under  the  same  terms  and 
was  purchased  by  747  cu.stomers  in  less  than  two  weeks. 
This  stock  was  bought  at  the  offices  of  the  company  and 
no  outside  solicitation  was  done. 

Since  that  time  the  stock  has  been  offered  and  sold 
as  requirements  dictated.  The  plan  has  been  broadened 
and  enlarged  until  at  this  time  there  is  a  regular  stock- 
selling  department  operating  under  the  guidance  of  a 
manager.  He  has  both  office  and  outside  salesmen  t-o 
make  the  advertising  program  effective  and  maintain 
the  continuous-selling  feature' of  the  plan. 

Supplementing  the  work  of  this  organization  is  the 
short  competitive  campaign  selling  carried  on  by  other 
employees  of  the  company.  The  competitive  units  are 
teams  of  from  six  to  twenty  employees  operating  under 
clearly  defined  rules.  Commissions  and  prices  are  pro- 
vided on  the  basis  of  gross  sales. 

During  the  difficult  year  of  1920  a  total  of  13,479 
shares  of  the  stock  were  sold  at  par  through  all  sources. 
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In  one  campaign  covering  sixty  working  days  the  teams 
sold  $230,000  worth  of  the  stock  and  eained  commis- 
sions and  bonuses  of  .^6,886.50.  Thirteen  individual 
team  members  earned  in  excess  of  $100  each,  and  the 
high  man  gained  a  reward  of  $1,100.  A  window  display 
was  used  in  connection  with  this  campaign  and  is  shown 
in  an  accompanying  illustration. 

The  company  now  has  4,800  home  partners,  and  the 
number  is  growing  daily.  The  sales  of  the  security 
department  continue  at  the  normal  rate  after  the  short 
intensive  campaigns    described. 


Baltimore  Company  Places  Financial 
Problems  Before  Public 

THE  Consolidated  Gas,  Electric  Light  &  Power  Com- 
pany of  Baltimore  has  undertaken  a  comprehensive 
educational  campaign  bearing  upon  the  credit  problem 
of  public  utilities.  It  is  the  company's  purpose  to 
aciiuaint  the  public  with  the  needs  of  public  utilities 
in  general  and  the  Consolidated  company  in  particular 
for  money  to  provide  facilities  to  meet  the  growing 
demand  for  service,  the  difficulties  encountered  in  ob- 
taining this  money,  and  the   necessity   of  co-operation 


Oyr  War  Debts 
Are  Falling" Due 


ing 


This  tompany  mujl  raise   SJi.OOO.OOn  dur- 
the  next  Iwq  yeftrs 


Every  dollar  of  iKis  vast  ium  is  needed  either 
(or  the  paymi-nt  of  money  borrowed  in  the  recent 
pu»t  oi  lor  improvementv  and  cxiemions  required 
by  the  gtowlti.  present  and  prospective,  ol  Balri- 
more'i  demand^  for  gu  and  electricity. 

Over  Slfl.000,000  of  ihe  amount  requii'd 
reprcMnti  ihori-teim  role-  negotiated  during  the 
war,  when  ihc  whole  world  Wii!  competing  for 
capital.  The  only  way  in  v,hi(h  we  could  finon-r 
the  comtnunity's  needt.  diiring  thiit  penod  wa^ 
through  (he  »alf  of  thf-e  notes,  now  approjchinp 
tlie>r  rnatunty 

With  Baltimore  one  of  the  leading  center*  ol 
war  activity,  unpre>.cdenicd  demand)  vrerr  made 
upon  u:>  both  for  gai  and  electric  service.  It  vm 
DO  time  to  ilop  at  price  or  method,  the  emergency 
hod  lo  be  met  promptly  and  fully 

or  the  noiea  sold  then,  $8.2S3.I00  will  lull 
due  on  November  ti  oflh.s  year  and  510,000.000 
r.n  Augu!i  I.  I<>22. 


This   rr.ean*   that    i 
icney  needed   for  ciir 


.add.ti 


eni   and    future    impro\e- 
>  J'8.2SJ.IOOrhisyearjnd 

5tO.000.000  next  year  in  order  to  liquidate  debt; 

iDcur'cd  dutinff  the  war  period  and  rcpre^entini- 

cxpeiidiiures  m<ide  at  ihot  lime 

All  of  the  $35,000,000  needed  CannM  br  bor- 
toned  on  the  ba^i!.  of  thf  company'i  prevent  e.itn- 
it.p  except  on  termi  which  ;ire  exacted  only  in 
(he  case  of  a  borrower  who**  income  and  balance 
»Veets  show  too  ilrndcr  a  marpin  of  n.ifcty 

The  fled  of  obtaining  r.ipiial  on  such  lerr.i 
M  to  reduce  ttill  further  the  margin  of  safety  be- 
cause of  the  payment  of  a  highei  inierc't  rale  and 
the  cort»equent  incieatc  in  the  fixed  charttea. 

The  more  mpeniive  the  method  of  financing. 
the  higher  the  rates  for  service  muit  be' 


vS  (Gas  &  Electric  C<&, 

HERBERT  A    WAGNER.  P.t.ijrni 


The  Expariision  Limit 
Hag.   Been 


The  growth  >  (  the  average  Americ.in  cirj 
w«nt  hand  in  hand  for  h.ilf  a  century  vnrh  the 
development  of  ir,^  public  utilities. 

In  many  titic,  notably  in  Balumorc,  the 
lntrca^c  in  population,  wc.ilrh  and  industry  wa-. 
promoted  by  trie  facilities  provided  and  the  policj 
of  cxpani^ioti  adopted  by  the  utiJiry  (ompanie^ 

Thf  point  fii.'.  been  icached  ^hcrc  it  is  no 
I'tngcr  profit  jbic  fir  even  po'iiblc  for  the  com 
panics  to  pur- lie  that  polity  further,  bcaijj.e  thi. 
rates  charged  for  thtir  service  today  do  not  pro- 
duce ca^ning^  r.ufficicnt  to  attract  liic  addirion-nl 
vapitoJ  whjch  mu*t  be  raised  lo  meet  the  dc. 
mands  of  the  prccnt  and  the  funirc 

Fo'  chc  past  five  years  these  rates  gencralh 
have  been  out  of  line  b'<ih  with  the  cost  of  opera. 
lion  and  the  price  of  money.  The  war,  which 
was  rtsponsiblc  for  the  unprecedented  pxtapcrity 
enjoyed  by  most  oth.-r  industries,  brought  only 
povcrry  to  rhe.se 

Mbrc  than  a  hundred  utility  corpora tJoii.-, 
Ijige  and  Mnall,  .Save  gone  into  the  hands  ol 
(cccivcis  or  have  discontinued  operations  ^ince 

tql6 

In  the  ca^c  of  others,  pamal  relief  ha*  been 
jflorded  by  fate  jncrca.-.es,  which,  for  the  most 
part,  h,ivc  been  sufficimt  only  to  enable  the 
companies  to  optr.ite  on'  a  iiand-lo-muuih  basis. 
rlit  V  h.ivc  not  been  sufficient  to  permit  the  con- 
[unics  to  provide  adtf|uaiely.  as  hod  been  thtir 
iracacc  in  the  past,  foj  future  cxrcniions  and 
improvements 

KxtcnsioitL  Jntl-iiiprovcmciii>,uiiderprcseni 
u^'ulation  methods,  cannot  be  paid  for  out  ol 
tarning!  They  must  b<-  financed  by  the  jalc 
■  I  notes  ar.d  bond^,  and  under  the  cnndnions 
prevailing  today  in  the  public  utility  field  rhi^ 
I  \n  be  done  only  :it  prohibitive  rates  ol  initrcst 
ijid  by  borrowing  l^jond  the  limit  which  theii 
<fluities  in  property  v:iluti  juMify. 

Public  utilitiM  cannot  continue  to  cvpanii, 
to  meet  ihc  public  demand,  on  bfirrowcdmoncy. 
Lach  commujiity  niu^i  (Tiivjdr  in  some  way  a 
>ubsnntial  part  C'f  the  c-irita!  required.  Oincr 
wise,  the  service  of  public  utiliiic:  ii  certain 
■0  be  restricted  and  impaired  and  the  develop- 
ment of  our  cilice  checked. 

TheGas&EtecWeCo., 

Herbert  A    Wjgticr,  l*n-,idtnt 


ADVERTISEMENTS  DESIGNED  TO  EXPLAIN  CLEARl.V 
THE  company's  financial  PROBLEMS 

on  the  part  of  the  public  to  enable  the  utility  to  attiact 
new  capital. 

The  campaign  is  being  carried  on  largely  through  the 
advertising  columns  of  the  Baltimore  daily  newspapers 
supplemented  by  pamphlets  which  are  being  sent  to 
customers,  bearing  upon  the  matters  under  discussion, 
while  the  Ga.s  ami  Electric  Neivx,  the  company's  house 
organ,  is  utilized  to  give  the  3,.'?00  employees  an  intel- 
ligent understanding  of  the  campaign. 

The  financial  rather  than  the  opei-ating  side  of  the 
company's  problems  is  emphasized  in  its  advertising 
copy,    specimens    of    which    are    reproduced    here.      The 


company  believes  that  the  complex  character  of  the 
problems  involved  requires  that  they  be  presented  in 
newsy  style  and  simjile  terms  which  the  public  can, 
readily   understand. 

To  give  the  personal  touch  desirable  in  advertising 
of  this  character,  each  advertisement  carries  President 
Herbert  A.  Wagner's  name  under  the  company   title. 


To  Promote  Better  Merchainlisiiij»  of 
House  Wiring 

IN  AN  effort  to  promote  better  merchandising  practice 
as  applied  to  residential  wiring  a  subcommittee  of 
the  N.  E.  L.  A.  wiring  committee,  R.  S.  Hale,  chairman, 
is  preparing  a  series  of  articles  designed  to  inject  into 
the  advertising  given  this  matter  something  more  than 
the  stereotyped  specifications  and  bare  statements  as  to 
terms  of  payment  which  characterize  a  great  deal  of  the 
material  that  is  now  used.  The  subcommittee  consists 
of  Arthur  L.  Nelson,  Commonwealth  Edison  Company, 
chairman ;  Clarence  Renshaw,  National  Metal  Molding 
Company,  and  .1.  C.  Tillman,  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore. 

The  first  article,  entitled  "Merchandising  House  Wir- 
ing," points  out  that  neither  the  number  of  houses  wired 
nor  the  thoroughness  of  the  work  is  up  to  the  desired 
.standard.  Drawing  an  interesting  comparison  of  mer- 
chandising principles  as  applied  to  electrical  appliances 
and  to  house  wiring,  and  suggesting  changes  in  the 
latter,  the  article  says  in  part: 

"The  common  attitude  of  the  electrical  industry 
toward  wiring  as  compared  with  its  attitude  toward  the 
sale  of  appliances  is  illustrated  nicely  by  two  adver- 
tisements which  appeared  recently  in  the  newspapers 
of  a  certain  city.  One  of  these  advertisements  bore  the 
heading  in  large  letters  'Wire  Your  House  Now'  and 
proceeded  to  tell  about  the  monthly  payment  plan  and 
to  give  prosaic  specifications  as  to  the  kinds  of  fixtures 
which  would  be  included,  etc.  This  advertisement,  no 
doubt,  was  very  interesting  to  people  who  had  already 
decided  to  have  their  house.s  wired  and  who  were  won- 
dering where  to  go  to  get  it  done.  There  was  absolutely 
nothing,  however,  to  convince  those  who  had  not  reached 
such  a  decision  that  they  ought  to  have  the  wiring  done. 

"The  other  advertisement  was  a  good  one.  It  carried 
the  heading  in  fancy  letters  'Oh,  Boy!'  and  showed  a 
man  with  an  electric  fan  blowing  full  in  his  face.  His 
hair  and  tie  were  waving  vigorously,  and  he  wore  a 
smile  of  pleasure  and  contentment.  After  looking  at 
the  picture  a  moment  or  two,  one  could  almost  feel  the 
breeze.  The  text  then  began:  'Why  go  to  the  seashore 
or  the  mountains  when  the  mere  touch  of  your  finger 
will  bring  cooling  sea  breezes  into  your  office,  your  bed- 
room or  living  room?' 

"This  advertisement,  of  course,  was  intended  to  sell 
fan  motors  and  not  wiring,  but  no  one  can  use  fan 
motors  unless  his,  house  or  office  is  wired.  By  the 
addition  or  the  change  of  a  very  few  words  this  bit  of 
merchandising  could  have  been  made  to  sell  wiring 
instead  of,  or  in  addition  to,  fans.  This  advertisement 
occupied  less  than  one-half  the  space  of  the  one  pre- 
viously referred  to,  yet  I  feel  sure  one  insertion  of  it 
would  have  done  more  to  persuade  people  to  wire  their 
homes  than  a  week's  run  of  the  other. 

"Persuading  people  to  wire,  however,  is  only  the  be- 
ginning. Having  applied  merchandising  principles  to 
interest  prospective  customers  in  wiring  we  must  again 
a|)ply  them  to  persuade  these  purchasers  to  adopt  the 
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right  kind.  Many  contractors  in  quotiiiR  on  wiring 
residences  will  begin  in  a  very  serious  way,  something 
like  this: 

"Dear  Sir:  We  liereby  propose  to  furnish  labor  and 
material  necessary  to  install  wiring  and  switches  in  the 
two-story  residence  owned  by  you  at  711   Blank  Street. 

"The   work    to   be    done   under   this   contract   will    consist 

of  wiring outlets  for  lights    

outlets  for  single-pole  switches,  and    outlets 

for  three-way  switches  as  follows: 

"Then  follow  a  list  of  rooms  and  a  table  giving  the 
number  of  ceiling,  bracket,  baseboard  and  switch  out- 
lets in  each.  Finally  come  the  price  and  terms,  and  in 
curt,  formal  words  a  guarantee  that  the  job  will  be  done 
in  a  workmanlike  manner,  etc. 

"When  a  proposal  is  presented  in  that  manner  the 
only  thing  the  average  householder  can  understand 
about  it  is  the  price.  Regardless  of  how  low  the  price 
may  seem  to  the  contractor,  it  looks  high  to  the  house 
owner.  His  first  thought,  therefore,  is  'What  are  these 
outlets,  anyhow,  and  why  do  I  need  so  many  of  them?' 
and  off  the  list  come  the  baseboard  receptacles  and  fre- 
quently some  of  the  switches. 

"If  we  would  pause  occasionally  to  consider  the  cu.s- 
tomer's  viewpoint  on  matters  of  this  kind,  the  remedy 
for  the  above  situation  would  be  obvious.  There  are 
mighty  good  reasons  for  the  installation  of  baseboard 
outlets,  switches  and  so  forth,  and  if  the  contractor 
explains  these  properly  in  presenting  his  proposal,  most 
people  are  glad  to  pay  the  additional  cost  to  get  them. 
Do  you  not  think  that  if  a  contractor  should  present  his 
proposals  for  house  wiring  on  the  following  basis,  they 
would  almost  invariably  be  accepted? 

"Dear  Mr.  Jones:  In  wiring  your  residence  to  enable 
you  to  take  full  advantage  of  the  comforts  and  conveniences 
which  modern  electric  lights  and  appliances  atford,  we 
propose  to  arrange  the  outlets  so  that  fixtures  can  be 
located  as  follows: 

"1.  Porches. — One  ceiling  outlet  on  front  porch  controlled 
by  svritch  near  the  door  in  the  hall,  and  a  similar  outlet 
on  the  back  porch  controlled  by  a  switch  in  the  kitchen. 
You  will  find  it  quite  a  safeguard  to  be  able  to  snap  on 
these  lights  and  observe  persons  seeking  admittance  after 
dark  before  opening  the  door.  Lighting  the  porches  also 
makes  them  safer  in  bad  weather  and  adds  a  bright,  cheer- 
ful appearance  when  visitors  are  coming." 

Similar  explanations  are  given  for  the  location  and 
need  of  the  outlets  and  switches  throughout  the  house. 

"With  a  proposal  presented  in  this  way,"  the  article 
continues,  "a  man's  interest  is  centered  on  the  value  he 
is  to  receive  rather  than  on  the  price.  There  is  no  reason 
why  electric  house-wiring,  if  properly  sold,  should  not 
yield  a  reasonable  direct  profit,  as  well  as  carrying  with 
it  future  sales  of  lamps  and  appliances.  The  commu- 
nity needs  the  service  which  more  wiring  makes  pos- 
sible, and  electrical  contractors  owe  it  to  themselves  and 
to  the  industry  to  apply  to  this  branch  of  their  business 
the  same  principles  of  merchandising  which  have  proved 
so  successful  in  selling  appliances." 


San  Antonio  Company  Sells  Stock  Locally 

with  Own  Men 

ANOTHER  utility  to  engage  in  the  sale  of  stock 
ii. locally  is  the  San  Antonio  (Tex.)  Public  Service 
Company,  which  has  just  placed  on  the  market  an  issue 
of  $2,000,000  in  cumulative  preferred  stock  with  an  8 
per  cent  yield.  This  stock  is  being  sold  principally  by 
employees,  who  had  disposed  of  approximately  $80,000 
worth  in  the  first  month.     The  company  has  organized 


an  investment  department  in  charge  of  S.  J.  Ballinger, 
conmiercial  manager  of  the  company.  Just  enough 
salesmen  are  kept  in  the  investment  department  to  take 
care  of  inquiries  and  insure  the  proper  treatinent.  No 
effort  is  made  to  secure  experienced  stock  salesmen. 
Employees  who  are  familiar  with  the  company's  busi- 
ness and  know  how  to  be  polite  and  courteous  to  the 
public  are  used  as  special  salesmen. 


Effective  Method  of  Impressing  "Safety- 
First"  Ideas  Upon  Employees 

ACTIVITIES  in  furtherance  of  "sa.dy  fir.st,"  re- 
Txstricted  to  a  large  extent  by  important  war  obli- 
gations in  the  last  few  years,  have  been  earnestly 
resumed  by  the  United  Electric  Light  &  Power  Com- 
pany of  New  York.  A  general  committee  embracing 
every  department  of  the  company  has  been  appointed 
to  meet  monthly,  hear  and  consider  the  reports  of  sub- 
committees and  devise  ways  and  means  of  minimizing 
the  so-called  unavoidable,  careless  and  all  other  classes 
of  accidents  by  educating  and  instructing  the  company's 
personnel  and  by  improving  and  safeguarding  equip- 
ment that  presents  an  injury  hazard. 

An  interesting  innovation  intended  to  arouse  the  in- 
terest of  employees  in  the  movement  and  to  make  them 
think  has  been  adopted.     This  is  based  on  the  utiliza- 
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SAFETY  FIRST  MESSAGE  INCLOSED  IN  PAY  ENVELOPES 

tion  of  the  weekly  pay  envelope  to  convey  a  safety  mes- 
sage to  every  employee  regularly.  The  first  notice  was 
in  the  nature  of  a  New  Year's  greeting  from  the  com- 
mittee and  was  followed  up  by  a  notice  showing  the 
number  and  percentage  of  accidents  happening  during  a 
given  period  in  the  various  departments  of  the  company. 
Both  notices  are  shown  here.  It  is  hoped  in  this  way  to 
arouse  departmental  pride  and  rivalry.  The  commit- 
tee intends  to  present  pictorially  the  results  of  accidents 
by  this  method  and  bring  the  consequences  of  careless- 
ness forcefully  to  the  attention  of  every  employee. 
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Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Motors,  Generators  and  Transformers 

Temperature  Limits  of  Large  Alternators. — G.  A. 
JUHLIN. — In  considering  the  possibility  of  increasing 
temperature  limits  in  alternators  the  author  refers  par- 
ticularly to  class  B  installations,  including  mica  and 
asbestos,  in  which  the  maximum  temperature  at  present 
allowed  is  125  deg.  C.  Tests  are  described  and  sum- 
marized in  the  following  table,  in  which  is  given  the 
breakdown  voltage  of  various  classes  of  mica  wrapped 
on  copper  bars  after  heating  for  7,000  hours  at  190 
deg.  C. 


Description  of  Wraps  on  Various"  Samples 
Empire  cloth  and  mira,  hand-wrappetl 
Cambric  and  mica,  machine-wrapped 
Paper  and  mica,  machine-wrapped.    . 

Paper  and  mica,  machine-wrapped 

Mica  and  shellac  only,  machine-wrapped. . . 


Breakdown 

Voltage 

Mininiuni 

Maximum 

15.000 

26.000 

31.000 

35,000 

42.000 

45.000 

47.000 

48.000 

50.000 

52.000 

In  conclusion  he  states  that  mica  insulations  of  the 
type  employed  in  the  construction  of  up-to-date  alter- 
nators is  capable  of  withstanding  temperatures  up  to 
200  deg.  C.  without  losing  its  electrical  or  mechanical 
properties.  The  maximum  temperatures  could  then  be 
increased  to  160  deg.  C,  based  on  embedded  tempera- 
ture-detector measurements  for  the  stator  winding  and 
on  the  increase  or  resistance  methods  for  the  rotor 
winding.  Allowing  a  correction  of  10  deg.  C.  for  the 
difference  between  the  maximum  temperature  and  the 
observable  temperature,  the  latter  would  then  be  150 
deg.  C.  Assuming  that  no  reduction  in  the  margin  of 
safety  will  result,  the  author  says  that  there  are  con- 
siderable advantages  to  be  obtained  by  adopting  the 
higher  temperature  limits,  namely:  (a)  In  the  case 
of  machines  running  at  the  same  speed,  those  with  high 
temperature  rating  are  cheaper,  (b)  higher  efficiencies 
are  obtainable,  (c)  larger  units  can  be  built,  or  (d) 
higher  speeds  can  be  adopted  for  machines  of  certain 
sizes,  and  (e)  less  space  is  required. — London  Elec- 
trician, Jan.  28,  1921. 

Vector  Diagram  for  Salient-Pole  Alternators. — E.  B. 
Shand. — The  author  proposes  modifications  in  con- 
structing the  vector  diagram  for  synchronous  machines 
to  take  into  account  the  effect  of  salient-pole  con- 
struction. This,  it  is  said,  is  of  particular  importance 
when  operating  synchronous  machines  at  low  excita- 
tions.— Electric  .Journal,  February,  1921. 

Lamps  and  Lighting 

Flashing  Speeds  of  Incandescent  Signal  Lamps. — A. 
G.  Worthing. — A  study  of  the  theory  of  signaling  with 
incandescent  lamps  for  the  development  of  a  unit  for 
u.se  in  daylight.  These  conclusions  are  reached:  (1) 
The  time  required  for  a  filament  to  heat  to  approxi- 
mately its  maximum  brightness  exceeds  greatly  the 
time  required  in  cooling  to  effectively  zero  brightness; 
(2)  the  higher  the  maximum  temperature  of  a  flash 
the  greater  the  speed  of  the  flash;  (3)  the  smaller  the 
filament  the  greater  is  the  speed  of  the  flash;  (4)  the 
less   the   resistance   in   a  circuit  external  to  a  flashing 


tungsten  lamp  the  greater  is  the  speed  of  the  flash; 
1 5)  the  speed  of  flashing  for  a  given  filament  at  a 
given  temperature  in  various  atmospheres — including 
a  vacuum — is  greater  the  greater  the  gas  loss;  (6)  for 
lamps  of  the  same  open-filament  construction,  the  same 
luminous  flux  and  the  same  average  life  at  a  fixed 
voltage  the  speed  of  flashing  is  greater  the  greater  the 
gas  loss.  Both  carbon  and  tungsten  filament  lamps 
were  tested,  also  lamps  with  ribbon  and  wire  fila- 
ments. Regarding  ribbon  filaments  it  is  said  that  the 
quantity  of  material  in  a  ribbon  filament  being  less 
than  in  an  equivalent  wire  filament  it  may  be  possible 
by  going  from  a  wire  filament  to  a  ribbon  filament  in 
gas-filled  lamps  to  obtain  either  a  considerable  in- 
crease in  signaling  speed,  or,  without  a  reduction  in 
speed,  a  higher  efficiency  through  choosing  an  at- 
mosphere involving  a  decreased  gas  loss. — Journal, 
Franklin  Institute,  February,  1921. 

Generation,  Transmission  and  Distribution 

Voltage-Regulating  Systems  of  Synchronous  Con- 
verters.— F.  T.  Hague. — The  writer  deals  with  the 
origin  of  the  booster-type  converter,  giving  its  develop- 
ment into  the  type  now  extensively  used.  Another  well- 
known  scheme  is  inherent  regulation  resulting  from  the 
out-of-phase  or  wattless  current  flowing  thi'ough  a 
reactor.  This  method  has  found  extensive  application 
in  the  railway  field.  The  split-pole  converter  is  also 
described,  and  it  is  said  that  owing  to  the  complicated 
magnetic  structure  of  a  split-pole  converter  it  is  not 
practicable  to  make  an  ideal  application  of  commutating 
poles  that  are  inherently  self-adjusting,  while  with  the 
booster-type  converter  the  addition  of  commutating 
poles  presents  no  difficulties.  A  discussion  follows 
showing  how  these  types  of  converters  meet  operating 
conditions. — Electric  Journal,  February,  1921. 

Utilizing  Energy  AccumuUitors  in  Connection  with 
Hydraulic  Poioer  Stations. —  Della  Riccia. —  Most 
energy  accumulators  have  a  rather  low  efficiency.  How- 
ever, when  used  m  connection  with  a  hydraulic  power 
plant  with  insufficient  hydraulic  regulation  facilities 
even  a  poor  energy  accumulator  may  prove  economical 
by  making  it  possible  to  utilize  much  water  power  that 
is  otherwise  going  to  waste  during  off-peak  hours.  On 
the  basis  of  this  reasoning  the  author  has  investigated 
the  economy  of  energy  storage  by  a  graphical  method 
utilizing  so-called  monotone  diagrams  or  symbolic  load 
curves.  In  studying  two  practical  cases,  corresponding 
to  an  equivalent  time  of  1,860  hours  and  4,060  hours  a 
year  (lighting  and  traction  respectively),  he  found  that 
the  installation  of  an  energy  accumulator  with  a  return 
efficiency  of  only  .30  per  cent  makes  it  possible  to 
increase  the  annual  output  of  the  station  by  100  per 
cent  in  the  first  case  and  by  53  per  cent  in  the  second 
case.  If  the  hydraulic  station  is  co-operating  with  a 
thermal  peak-load  station  and  the  energy  accumulators 
are  so  proportioned  as  to  reduce  by  50  per  cent  the  out- 
put of  the  thermal  station  on  that  day  of  the  year  when 
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the  energy  demand  is  at  maximum,  then,  by  virtue  of 
the  energy  accumulator,  the  coal  consumption  is  cut  to 
a  third  in  the  1,860-hour  case,  and  in  the  4,060-hour  case 
it  is  cut  in  half.  In  concluding  the  author  describes  a 
thermal  energy  accumulator  invented  by  C.  del  Proposto. 
In  his  device  the  surplus  hydro-electric  energy  is  used 
to  heat  oil  to  a  very  high  boiling  point.  During  peak- 
load  hours  the  hot  oil  is  pumped  through  a  system  of 
tube  coils  placed  in  big  water  tanks,  so-called  fireless 
boilers,  and  the  stored  heat  is  used  for  genei'ating 
steam.  The  steam  is  superheated  in  another  coil  system, 
submerged  in  the  hot-oil  container  and  fed  into  the 
steam  turbines  of  the  peak  station. — Revue  Generale  de 
I'Electrlcite,  Oct.  23,  1920. 

Coal  Handling  in  the  Power  House. — George  Fred- 
erick ZiMMER. — It  is  shown  that  the  provision  of  one 
conveyor  of  the  gravity-bucket  type  answers  all  or  a 
number  of  handling  purposes  for  many  coal-handling 
and  storage  installations  for  power  houses. — London 
Electrician,  Dec.  31,  1920. 

Traction 

Development  of  Electric  Trucks  of  the  Hansa-Llmjd 
Works  at  Bremen. — The  city  of  Bremen  in  1906  intro- 
duced into  its  service  several  .small  electric  trucks 
which  were  operated  by  two  motors  of  2  hp.  to  5  hp. 
each,  driving  by  single  gears  the  two  front  wheels. 
These  little  tractors  operated  very  well  and  some  of 
them  are  still  running  after  fourteen  years  of  serv- 
ice. The  desire  of  a  higher  electrical  efficiency  brought 
about  the  development  of  two  new  types — a  5-ton  truck 
and  a  load  tractor  of  5  tons  to  10  tons,  both  equipped 
with  but  one  motor.  Their  drive  is  made  with  differ- 
ential and  side  chains.  The  tractor  replaces  three  heavy 
horse  teams  or  eighteen  ox  teams.  Including  all  e.x- 
penses  and  the  wages  of  the  driver  the  operating  ex- 
pense per  kilometer  run  is  only  5i  marks.  A  further 
development  of  the  Hansa-Lloyd  works  was  a  "unity 
electric  driver" — a  battery  above  two  (front)  wheels, 
driven  by  one  motor.  This  front  unit  may  be  combined 
with  a  great  variety  of  utility  vehicles. — Elektrische 
Kraftbetriebe  und  Bahnen,  Jan.  24,  1921. 

Installations,  Systems  and  Appliances 

Electrode  Holders  for  Metallic  Arc  Welding — L.  W. 
Webb. — The  essential  requisites  for  electrode  holders 
are  discussed,  pointing  out  principal  defects  to  be 
avoided.  It  is  said  that  rational  design  and  good  ma- 
terials should  be  employed  regardless  of  cost. — Power, 
Jan.  25,  1921. 

Cotton  Spinning  Mills. — L.  Miller. — In  considering 
the  type  of  drives  for  cotton  spinning  mills  it  is  said 
that  the  following  characteristics  are  most  desirable: 
(1)  Ma.ximum  production  combined  with  uniform 
quality  of  product;  (2)  uniform  speed  without  cyclical 
variations;  (3)  freedom  from  breakdown  and  ease  of 
repair;  (4)  cleanliness  and  good  lighting;  (5)  sectional 
working  without  loss  due  to  running  shafting  light; 
( 6)  general  convenience  in  layout  of  mill  and  in  carry- 
ing out  extensions. — Beama  (London),  January,  1921. 

New  Form  of  Section  Drive  for  Paper  Machines.— 
W.  W.  Cronkhite,  W.  L.  Merrill  and  H.  W.  Rogers. — 
The  shortage  of  newsprint  is  said  to  have  created  a 
demand  for  high-speed  paper  machines.  Several  types 
of  sectionalized  electric  drive  have  been  offered  for  the 
consideration  of  the  paper  manufacturer  in  which  some 
form  of  special  governor  is  incorporated  which  cannot 
act  until  a  change  in  speed  has  actually  occurred.     In 


other  words,  an  undesirable  condition  must  have 
happened  before  it  can  be  corrected,  and  there  is  always 
a  possibility  of  breaking  the  sheet  before  the  governoi!!^ 
functions.  A  new  sectionalized  electric  drive  is  said  to 
have  been  developed  which  prevents  a  change  in  speed 
taking  place  and  is  not  subject  to  the  difficulties  men- 
tioned above. — General  Electric  Review,  January,  1921. 

Eiectrophysics  and  Magnetism 

An  Electromaonetic  Theory  of  Gravitation. — H.  A. 
Wilson. — An  electric  system  in  a  medium  whose  specific 
inductive  capacity  k  varies  from  point  to  point  tends  to 
move  in  the  direction  of  increasing  A'.  It  is  suggested 
that  if  we  assume  the  specific  inductive  capacity  of  the 
ether  to  vary  near  matter,  gravitation  may  be  explained 
as  a  result  of  this  tendency.  In  a  medium  in  which,  at  a 
distance  ;•  from  a  mass  m,  k  ^=  1  -\-  m/r,  it  is  shown 
that  a  rigid  electrostatic  system  would  be  acted  on  by 
a  force  directed  toward  m.  and  equal  to  mm',r,  where 
w'  is  the  electromagnetic  mass  of  the  system.  But  in 
order  to  explain  the  observed  deflection  of  light  by  the 
sun  we  must  have  k  —  1  -\-  2m/ r;  and  this  vnll  not 
give  the  force  mm\/r  unless  the  system  contracts  in  the 
ratio  of  1 : 1  —  m./r.  A  physical  explanation  of  this 
assumed  contraction  is  suggested.  If  the  system  with 
the  mass  m'  is  also  supposed  to  modify  k,  it  is  necessary 
to  take  into  account  the  energy  changes  in  m  and  in  the 
ether.  The  effect  of  gravitation  on  the  frequency  of 
the  light  emitted  by  an  atom,  which  was  predicted  by 
Einstein,  can  be  easily  deduced  from  the  present  theory. 
— Physical  Revieiv,  Januaiy,  1921. 

Units,  Measurements  and  Instruments 

New  Form  of  Standard  Cell. — C.  J.  Rodman  and  T. 
Spooner. — A  form  of  portable  standard  cell  has  been 
developed  for  which  advantages  are  stated  as  follows: 
(1)  Compactness;  (2)  the  cathode  is  centrally  located, 
holding  the  mercury  in  a  central  chamber;  (3)  stability 
of  construction;  (4)  legs  are  kept  at  the  same  tem- 
perature, thus  reducing  emf.  variations;  (5)  constant 
electromotive  force  is  obtained  over  long  periods  of 
time. — Electric  Journal,  February,  1921. 

Wireless  Valve  Circuits  as  Applied  to  the  Measure- 
ments of  Physical  Quantities. — R.  Whiddington. — The 
application  of  electron  valves  to  the  measurement  of 
minute  distances  is  described.  It  is  said  that  it  is 
possible  to  detect  a  distance  as  small  as  one  two- 
hundred-millionth  of  an  inch  with  apparatus  that  is 
fairly  manageable. — Wireless  World,  Jan.  22,   1921. 

Telegraphy  Telephony  and  Signals 

Wired  Wireless  Tra7isniission.— Philip  R.  Coursey. 
— The  author  likens  this  system  to  a  case  of  ordinary 
radio  transmission  with  an  ideally  perfect  directive 
sending  aerial.  Receiving  stations  in  other  directions 
will  under  these  conditions  hear  nothing  of  the  signals 
passing  between  the  two  stations  concerned.  One  ad- 
vantage of  such  radio  transmission  is  that  in  case  of 
a  leaky  line  or  one  in  poor  condition  it  will  still  be 
usable  for  radio  transmission.  Practical  details  of 
sending  and  receiving  apparatus  for  such  systems  is 
described. — Wireless  World,  Jan.  8,  1921. 

Output  of  Ringing  Machines  for  Automatic  Tele- 
phone Exchanges. — F.  P.  DuMJOHN. — A  formula  is  of- 
fered for  the  output  of  the  ringing  machines  providing 
for  a  maximum  number  of  simultaneous  demands  at 
full-load  voltage  and  frequency. — Post  Office  Electrical 
Engineers'  Journal,  London,  January,  1921. 
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Reports  of  Association  Meetings  and  Conventions 


Action  on  Colorado  Kiver  Permit  Sus- 
pended Pen<liiig  luveHtigation 

THE  Federal  Power  Commission  has  deemed  it 
desirable  to  suspend  further  action  on  the  applica- 
tion of  the  Southern  (California  Edison  Company  for 
a  license  to  undertake  a  development  on  the  Colorado 
River  in  order  that  a  more  g-enei'al  investigation  of  the 
possibilities  may  be  made.  If  this  is  done,  it  will  mean 
thart  the  possibilities  of  irrigation  as  well  as  the  oppor- 
tunty  for  power  development  will  receive  full  attention 
before  any  single  project  is  approved  hy  the  commis- 
sion. This  idea  is  in  line  with  the  legislation  proposed 
by  Senator  Pittman  at  the  last  session  of  Congress, 
at  which  time  he  recommended  that  the  several  inter- 
ested states,  the  Reclamation  Service  and  the  Federal 
Power  Commission  should  jointly  investigate  the  Colo- 
rado River  from  all  important  points  of  view. 

It  had  been  rumored  that  the  commission  suspended 
action  on  this  application  because  state  permits  had 
not  been  obtained  by  the  company.  0.  C.  Merrill,  exec- 
utive officer  of  the  commission,  says  that  this  is  not 
so.  It  is  considered  essential,  however,  to  wait  to 
determine  a  general  policy  with  regard  to  so  impor- 
tant a  river  so  that  no  single  project  which  might  now 
be  approved  will  later  be  found  a  stumbling  block  in 
the  general  program  most  desirable  for  all  interested 
communities. 


N.  E.  L.  A.  Convention  to  Emphasize 
Management  Topics 

EMPHASIS  will  be  placed  at  the  coming  convention 
of  the  National  Electric  Light  Association  at  Chi- 
cago, May  31  to  June  3,  on  pul)lic  utility  finance,  service, 
public  relations  and  regulation.  In  speaking  of  the 
program  to  an  Electrical  World  representative  M.  H. 
Aylesworth,  executive  manager  of  the  association  said : 

"While  it  is,  of  course,  too  early  to  give  out  any 
details  of  the  program,  still  the  indications  are  that  it 
will  be  unusually  interesting  this  year.  Never  in  the 
history  of  the  electrical  indus+iy  has  there  been  such 
a  demand  for  discussion  and  solution  of  vital  problems 
which  are  inseparably  connected  with  the  national  prog- 
ress in  industrial  and  home-building  development. 

"Among  the  guests  of  honor  will  be  state  public  utility 
commissioners  from  different  parts  of  the  country,  fed- 
eral, state  and  municipal  officials,  as  well  as  many  of 
the  leading  bankers,  manufacturers,  jobbers  and  con- 
tractor-dealers. 

"Among  the  most  important  addresses  and  discussions 
which  will  take  place  will  be  those  dealing  with  finance, 
sei'vice,  public  relations  and  regulation.  The  national 
committee  on  water  power  will  have  an  interesting 
report  dealing  with  its  many  conferences  with  and 
appearances  before  the  Federal  Power  Commission.  The 
other  national  committees,  including  that  on  steam-rail- 


road electrification,  will  also  have  very  interesting 
reports. 

"The  national  Technical,  Commercial  and  Accounting 
Sections  will  hold  section  meetings  throughout  the  con- 
vention as  usual,  while  the  proceedings  of  the  Public 
Relations  Section,  which  is  composed  of  executives,  will 
be  merged  with  the  general  morning  sessions. 

"Advance  applications  for  reservations  indicate  a 
record  attendance  of  company  executives  and  members 
of  their  organizations." 


Muscle  Shoals  Work  Suspended 
Following  Congressional  Action 

IMMEDIATELY  following  the  action  of  Congress  in 
refusing  to  appropriate  further  for  the  Wilson  Dam 
at  Muscle  Shoals  telegrams  were  sent  by  the  chief  of 
engineers  suspending  all  work  which  could  be  abandoned 
at  this  time  without  jeopardy.  At  Jackson  Island  the 
work  will  be  continued  until  the  cofferdam  can  be  re- 
moved. By  carrying  forward  for  a  few  weeks  more 
the  work  on  the  south  abutment  an  important  saving 
will  be  made.  By  suspending  the  work  promptly  it  will 
be  possible  to  keep  on  hand  about  $1,000,000  of  the 
existing  appropriation,  which  will  be  sufficient  to  look 
after  maintenance  work  until  August,  1922,  the 
earliest  date  that  any  further  appropriation  probably 
will  be  made  available. 

Those  favoring  the  continuance  of  the  work  on  the 
dam  at  Muscle  Shoals  carried  the  fight  for  the  ten- 
million-dollar  appropriation  into  the  closing  hours  of 
Congress.  When  the  House  voted  a  second  time  to 
maintain  its  stand  that  no  appropriation  for  the  project 
should  be  made  it  became  evident  that  a  continuation 
of  the  fight  in  the  Senate  could  result  only  in  the 
failure  of  the  sundry  civil  bill. 


Relation  of  Public  to  Utility  Regulation 

A  PUBLIC  utility  regulation  must  be  prompt,  fearless 
and  intelligent.  This  was  the  message  of  (^amphell 
Russell,  chairman  of  the  Oklahoma  Corporation  Com- 
mission, to  the  Oklahoma  Utilities  Association,  which 
met  in  convention  in  Oklahoma  City  on  Tuesday  to 
Thursday  of  this  week.  Mr.  Russell  .said  that  the  best 
public  protection  is  a  well-i)rolected  pul)lic  utility  and 
that  the  passage  of  the  measures  before  the  Oklahoma 
liOgislature  to  curtail  the  powers  of  the  present  Corpora- 
tion Commission  would  be  the  worst  move  that  could 
be  made  and  would  lead  eventually  to  the  enactment  of  a 
more  stringent  and  possibly  more  radical  commission 
law.  Returns  .should  be  based  on  the  efficiency  of 
management,  and,  he  asserted,  unless  this  principle  is 
followed  in  commission  regulation  municipal  ownership 
had  best  come  at  once. 

Paul   A.   Walker,   referee  of  the   Supreme   Court  of 
Oklahoma,    discussed    the    power    and    duties    of    the 
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Oklahoma  Supreme  Court  in  rate  and  service  cases. 
C.  J.  Griffith  of  the  Little  Rock  Railway  &  Light  Com- 
pany discussed  the  "rise  and  fall"  of  the  Arkansas 
Corporation  Commission,  its  present  status  being  due, 
he  said,  to  a  combination  of  ill-considered  actions  on 
the  part  of  some  utility  interests  that  antagonized  the 
■people  of  the  state  and  to  a  political  situation  in  which 
the  utilities  were  not  involved. 

These  two  papers  brought  out  a  lively  discussion  of 
the  problem  of  public  utility  publicity  in  which  the 
opinion  was  voiced  by  several  speakers  that  most  of 
the  publicity  material  that  has  been  used  has  gone  far 
wide  of  the  mark  because  it  did  not  present  the  prob- 
lems in  a  manner  that  was  of  interest  to  the  general 
public. 

The  criticism  that  was  made  was  that  the  material 
appeals  primarily  to  the  banker  and  business  man  and 
that  the  large  body  of  citizens  whose  support  must  be 
secured  before  the  banker  and  business  man  could  act 
were  not  reached  at  all.  In  the  discussion  Presi- 
dent Shartel  insisted  that  utilities  and  the  public 
generally  had  failed  to  recognize  the  fact  that  the 
fundamental  economic  basis  of  the  utility  business  was 
in  no  wise  different  from  that  of  any  commercial 
venture.  Until  this  fact  is  realized,  he  said,  there  can 
be  little  progress  made  in  clearing  up  the  present  diffi- 
culties. 

Accident  prevention  was  discussed  by  J.  Smith  Speed 
of  Oklahoma  City  on  Tuesday  afternoon.  Natural-gas 
and  street-railway  problems  were  also  discussed,  as  the 
association  is  made  up  of  all  the  utilities  in  the  state. 
The  annual  banquet  was  held  on  Tuesday  evening,  and 
on  Thursday  the  various  division  meetings  at  which  the 
individual  utility  problems  were  discussed  were  held. 
The  following  officers  were  elected  for  the  coming  year: 
President,  John  W.  Shartel;  first  vice-president,  C.  E. 
Devin ;  second  vice-president,  F.  A.  Willard ;  manager, 
H.  A.  Lane. 

Timely  Program  for  Eastern  Jobbers' 
Meeting  on  March  15 

FOR  the  regular  quarterly  meeting  of  the  Atlantic 
Division  of  the  Electrical  Supply  Jobbers'  Associa- 
tion, which  will  be  held  March  15  at  the  Hotel  Com- 
modore in  New  York,  an  interesting  and  timely  pro- 
gram is  being  arranged.  Among  topics  to  come  before 
the  meeting  is  the  necessity  of  jobbers'  maintaining 
stocks  for  service  under  all  conditions.  W.  L  Bickford 
of  the  Iron  City  Electric  Company,  Pittsburgh,  will 
lead  the  discussion  of  this  subject.  E.  Donald  Tolles, ' 
secretary  of  the  association,  will  report  upon  his  inves- 
tigations of  systems  employed  by  jobbing  houses  in 
their  receiving,  shipping  and  charging  departments. 
These  investigations  have  been  made  with  a  view  to 
ascertaining  if  it  would  be  possible  to  formulate  a 
uniform  system  of  handling  orders  for  use  by  electrical 
supply  jobbers. 

"How  to  Sell  the  Contractors"  is  the  subject  of  an 
address  to  be  given  by  Charles  L.  Eidlitz,  president  of 
R.  B.  Corey  &  Company,  New  York.  In  this  address 
Mr.  Eidlitz,  from  his  personal  experience  as  contractor, 
as  manufacturer  and  as  jobber,  will  take  up  the  ques- 
tion of  why  contractors  are  prompted  to  do  business 
with  the  manufacturers  instead  of  the  jobbers.  William 
L.  Goodwin,  who  recently  became  associated  Avith  the 
Society  for  Electrical  Development,  will  deliver  a  mes- 
sage from  the  society. 


There  will  also  be  an  executive  session  of  the  Atlantic 
Division,  at  which  time  members  will  consider  the 
advisability  of  modifying  the  retiuirements  for  mem- 
bership to  admit  smaller  jobbers.  At  the  same  meeting 
there  will  be  an  election  of  a  new  division  chairman 
to  serve  out  the  unexpired  term  of  A.  M.  Little  of 
Syracuse,  resigned. 


A.  I.  E.  E.  Telephone  Interference 
Rules  Withdrawn  After  Misuse 

APPROVAL  of  the  A.  1.  E.  E.  rules  on  telephone  in- 
L  ductive  interference  has  been  withdrawn  by  the 
board  of  directors  of  the  Institute  as  the  result  of  a 
protest  by  the  National  Electric  Light  Association.  The 
"telephone  interference  factor"  had  been  misused  in 
the  Homer  Electric  Light  &  Power  Company's  case 
before  the  Illinois  Public  Utilities  Commission  (Elec- 
trical World,  Feb.  5,  page  336). 

In  addition  to  the  rule  on  "telephone  interference 
factor"  definitions  of  the  following  terms  have  been 
withdrawn :  "Generation  noise,"  "commutation  noise," 
"interference,"  "inductive  interference,"  "leakage  tele- 
phone interference"  and  "telephone  receiver."  The  rules 
have  been  referred  back  to  the  standards  committee  of 
the  Institute  for  further  consideration  and  report. 


Interest  Shown  in  $25,000,000  Project 
on  Cohimbia  River 

REMARKABLE  interest  has  been  manifested  in  the 
.  proposal  to  harness  the  Columbia  River  at  Unaa- 
tilla  Rapids,  which  involves  an  ultimate  outlay  of  $25,- 
000,000  and  necessitates  joint  co-operation  by  two  states 
— Oregon  and  Washington.  The  project  would  develop 
120,000  continuous  horsepower  and  200,000  horsepower 
during  the  irrigation  season.  The  keen  interest  shown 
by  railroad  interests  indicates  that  the  transcontinental 
lines  may  have  an  eye  on  this  project  as  a  means  of 
providing  power  for  the  electrification  of  lines  east 
of  the  Cascade  Mountains  which  now  compete  with  tht? 
Chicago,  Milwaukee  &  St.  Paul's  electrically  equipped 
road. 

Members  of  the  legislatures  of  Oregon  and  Washing- 
ton, representatives  of  railroads,  business  men  of  both 
states  and  city  and  county  officials  recently  met  at 
Walla  Walla  to  discuss  the  possibility  of  developing  the 
remarkable  power  available  at  Umatilla  Rapidii. 


NeM'  Shawinigan  Water  &  Power  Issue 
Offered  to  Yiehl  6%  per  Cent 

ANNOUNCEMENT  was  made  this  week  of  a  new 
.  issue  of  $2,500,000  Shawinigan  Water  &  Power 
Companj'  first  refunding  sinking-fund  6  per  cent  bonds, 
due  July  1,  1950,  at  90^  and  interest,  yielding  6';  per 
cent. 

This  yield  is  lower  than  that  of  any  other  utility 
security  that  has  been  placed  on  the  market  recently, 
and  with  two  exceptions  the  return  to  the  investor  of 
6v  per  cent  is  less  than  that  of  any  new  public  utility 
security  that  has  been  publicly  ofl'ered  within  the  past 
twelve  months. 

Proceeds  from,  the  sale  of  these  bonds,  it  is  stated, 
will  be  sufficient  to  pay  all  present  floating  debt  of  the 
company  and  to  provide  for  new  construction. 
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Kliode  Island  Organizes  Electrical 
^  Co-operative  League 

REPRESENTATIVES  of  the  electrical  industry  in 
.  Rhode  Island  met  at  the  Providence  Chamber  of 
Commerce  Feb.  IG  and  organized  the  Rhode  Island  Elec- 
trical League  for  the  purpose  of  securing  co-operative 
development  of  electrical  trade  and  interests  in  the 
state.  Arthur  B.  Lisle,  general  manager  Narragansett 
Electric  Lighting  Company,  Providence,  and  a  director 
of  the  chamber,  presided.  The  following  speakers  con- 
tributed to  the  discussion  of  the  opportunities  for  a 
comprehensive  development  of  electrical  affairs  through 
appropriate  organization :  Robert  W.  Adams,  General 
Electric  Company;  W.  A.  Huse,  W.  A.  Huse  &  Son; 
F.  W.  Bliss,  General  Electric  Company;  E.  L.  Milliken, 
Blackstone  Valley  Gas  &  Electric  Company,  a  Stone  & 
Webster  property;  L.  L.  Levine,  Belcher  &  Loomis; 
M.  F.  Falk,  Union  Electric  Supply  Company,  and  F.  A. 
Gallagher,  Jr.,  Narragansett  Electric  Lighting  Company. 
M.  F.  Falk  was  elected  permanent  chairman  and  F.  A. 
Gallagher,  .Jr.,  secretary.  Thirty-seven  representatives 
from  various  branches  of  the  industry  were  present, 
and  the  following  committees  were  appointed:  Advisory 
committee,  A.  B.  Lisle,  H.  0.  Phillips,  A.  W.  Marcou, 
R.  W.  Adams,  W.  E.  Sprackling  and  G.  Rogers;  working 
committee,  M.  E.  Learned,  A.  H.  AUcott,  H.  J.  Pettin- 
gell,  L.  C.  Crandall,  F.  A.  Boss,  W.  M.  Wilson,  Albert 
Walker  and  G.  Schneider.  A  co-operative  advertising 
campaign  will  be  launched  shortly. 


Turbo-Generator  Electric  Drive  Proved 
Successful  in  Sea  Trial  of  Freighter 

ELECTRIC  drive  on  the  freight  ship  Invincible 
was  pronounced  successful  after  an  eight-hour  sea 
trial  in  and  around  New  York  harbor  on  March  -5 
under  observance  of  the  United  States  Shipping  Board. 
The  boat  is  intended  for  transoceanic  service  and  has 
a  displacement  of  7,880  gross  tons  and  4,960  net  tons. 
Power  is  supplied  by  a  turbo-generator  to  a  3,000-hp. 
induction  motor,  both  made  by  the  General  Electric 
Company.  The  electrical  equipment  was  installed  at 
the  Tebo  Yacht  Basin  plant  (Brooklyn,  N.  Y.)  of  the 
Clark  Shipyard  Corporation.  The  ship  will  be  operated 
by  the  Cosmopolitan  Shipping  Company. 


Diesel-Engine   Electric  Drive  for  Ocean- 
Going  Freight  Ship 

THE  first  ocean-going  freighter  in  the  United  States 
to  be  equipped  for  Diesel-oil-engine  electric  drive 
will  result  from  contracts  just  signed  between  the  Todd 
Shipyards  Corporation  and  the  American  Mediterranean 
Steamship  Company  calling  for  the  conversion  of  the 
motorship  Fordonian,  a  2,200-ton  vessel.  More  than 
usual  significance  is  attached  to  this  contract  as  point- 
ing the  way  to  the  adoption  of  a  new  method  of  ship 
propulsion  which,  with  the  exception  of  a  fishing 
trawler,  has  never  been  commercially  adopted  in  this 
country  before. 

The  Fordonian  is  a  single-screw  freighter  257  ft. 
long,  42-ft.  beam,  26-ft.  draft,  with  a  dead  weight 
tonnage  of  2,200  tons.  Her  new  equipment  will  con- 
sist of  twin  Ausaldo  San  Giorgic  two-cycle,  four-cylin- 
der Diesel  engines  directly  connected  to  two  240-kw., 
250-volt,  200-r.p.m.  compound-wound  direct-current  gen- 


erator.'?. The  generators  will  furnish  power  to  a  double 
armature,  pedestal-mounted,  850-b.hp.  120-r.p.m.  motor, 
which  will  be  directly  coupled  to  the  propeller  shaft. 

The  control  system  will  be  of  the  same  type  as  that 
installed  in  the  Diesel  electric  trawler  Mariner,  with 
the  exception  that  the  pilot  house  control  is  omitted  on 
the  Fordonian.  This  control  apparatus  consists  of  a 
panel  board,  meters,  switches,  rheostats  and  protective 
relay  for  the  propeller  motor,  grid  resistors  which  form 
a  starting  rheostat,  and  control  contactors.  This  group 
of  contactors  contains  those  for  staring,  stopping  and 
reversing  the  propeller  motor,  and  are  operated  by  a 
master  controller  in  the  engine  room.  While  they  are 
normally  magnetically  operated,  there  is  also  a  provision 
for  manual  operation  in  case  of  emergency.  The  elec- 
trical apparatus  contract  has  been  awarded  to  the 
General   Electric  Company. 


Financial  Plans  of  California 

Companies 

APPLICATIONS  are  pending  before  the  California 
IxRailroad  Commission  for  approval  of  extensive 
financial  plans  prepared  by  two  large  electric  systems. 
The  California-Oregon  Power  Company  desires  to  re- 
duce its  outstanding  securities  by  $6,062,000.  Its  plan 
includes  the  organization  of  a  new  company  which  will 
issue  $10,000,000  of  bonds  to  pay  for  necessary  exten- 
sions and  to  meet  underlying  bond  issues  as  they  mature. 
The  San  .Joaquin  Light  &  Power  Corporation  wishes  to 
issue  .$7,000,000  in  bonds.  Of  this  $2,625,000  would  be 
used  to  meet  construction  costs  resulting  from  develop- 
ment work  on  the  company's  Kern  Canyon  power  projecE 
and  the  steam  plant  at  Buttonwillow.  Among  the  imme- 
diate improvements  contemplated  are  an  8,250-hp.  unit 
at  the  Kern  River  plant,  to  cost  approximately  $857,000, 
and  the  addition  of  a  17,000-hp.  unit  to  the  plant  at  But- 
tonwillow, estimated  to  cost  $1,654,850. 


Elimination  of  Waste  Great  Opportunity 
for  Engineers 

DUPLICATION  of  effort,  lack  of  co-operation  in 
research  work,  disregard  of  standard  design, 
inefficient  utilization  of  power  and  transportation  and 
defective  methods  in  technical  educational  institutions 
are  the  chief  causes  of  the  waste  occurring  in  our  indus- 
trial activities  today,  declared  L.  W.  Wallace,  executive 
secretary  of  the  American  Engineering  Federation,  in 
an  address,  "Waste  and  the  Engineer,"  before  a  con- 
ference of  engineers  and  economists  in  New  York  on 
March  9. 

The  duty  of  the  engineer,  Mr.  Wallace  pointed  out, 
is  to  devise  and  recommend  ways  of  eliminating  waste, 
but  the  best  results  cannot  be  hoped  for  until  the 
technical  schools  operate  at  a  higher  efficiency  by  doing 
away  with  the  present  large  percentage  of  idle  time  of 
both  instructors  and  students. 

Along  the  lines  of  scientific  and  industrial  research 
much  information  that  is  of  great  value  is  already 
known  but  has  not  been  made  available  to  the  genei'al 
public.  This,  together  with  the  vast  amount  of  duplica- 
tion of  work,  causes  enormous  losses  annually. 

In  the  utilization  of  power,  Mr.  Wallace  said,  great 
strides  of  increased  efficiency  have  been  made  in  recent 
years,  especially  during  the  war,  and  present  indications 
are  that  still  greater  economies  are  soon  to  be  effected. 
Closely   related   are   the  transportation   problems,   both 
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internal  and  external,  for  which  means  of  solution  in 
some  cases  are  already  available.  An  example  of  pos- 
sible savings  through  adoption  of  modern  apparatus  was 
given  of  a  railroad  which  installed  industrial  trucks  in 
its  freight  terminal  at  a  cost  of  $63,000.  During  the 
first  year's  operation  of  these  trucks  a  saving  of  $51,000 
was  realized. 

In  conclusion.  Mr.  Wallace  emphasized  the  importance 
of  co-operation  and  co-ordination  of  effort  by  all  indus- 
tries and  recommended  that  greater  power  and  authority 
be  conferred  upon  the  engineer  in  order  that  his  work 
may  be  more  productive  of  results. 


Worcester  Company  Reduces 
Power  Rates 

A  REDUCTION  in  power  rates  went  into  effect  March 
1  on  the  system  of  the  Worcester  (Mass.)  Electric 
Light  Company,  affecting  about  1,200  power  customers. 
This  follows  a  reduction  of  lighting  rates  of  from 
9  to  8  cents  per  kw.-hr.  which  affected  20,000  customers. 
The  new  power  rate  is  figured  on  a  recent  coal  quota- 
tion of  $8.60  per  ton,  although  the  company's  present 
fuel  supply  represents  an  average  cost  of  $10.54  per 
ton.  The  reduction  effected  by  the  application  of  the 
coal  clause  differential  to  the  lower  price  quoted  reduces 
the  bills  of  power  customers  from  5  to  16  per  cent 
according  to  their  individual  energy  rates,  which  vary 
from  6  to  2  cents  per  kw.-hr.,  depending  on  the  energy 
consumed.  The  company  has  received  many  expres- 
sions of  appreciation  from  its  customers. 


Last  N.  E.  L.  A.  Executive  Committee  Meet- 
ing of  the  Year  to  Be  Held  Tuesday 

THE  last  N.  E.  L.  A.  executive  committee  meeting 
before  the  annual  convention  in  May  will  be  held 
Tuesday  of  next  week  at  the  Edison  Building  in  Chi- 
cago, when  there  will  be  present  representatives  from 
all  of  the  thirteen  geographic  divisions  and  the  chair- 
men of  all  of  the  sections.  Among  those  expected  to 
attend  this  meeting  from  the  Pacific  Coast  is  Past-presi- 
dent R.  S.  Ballard. 

Among  the  important  subjects  will  be  reports  from 
the  national  section  chairmen  on  the  year's  activities 
and  a  report  on  the  association's  national  work,  such  as 
the  good-will  advertising  and  the  woi'k  on  public  utility 
information.  The  manufacturers'  committee  on  good- 
will advertising  will  also  make  a  report. 


Investment  Department  of  Northern 
Illinois  Company  Proved  Success 

THE  investment  department  established  by  the  Pub- 
lic Service  Company  of  Northern  Illinois  a  year 
ago  was  successful  in  selling  ail  of  the  23,280  shares 
of  preferred  stock  offered  for  sale  to  the  company's 
customers.  This  accomplishment,  the  annual  report  of 
the  company  for  1920,  just  issued  by  President  Samuel 
Insull,  says,  increased  the  number  of  stockholders  by 
about  2,000,  and  when  all  the  stock  which  has  been 
subscribed  for  on  the  installment  plan  shall  have  been 
fully  paid  for  the  total  number  of  stockholders  will 
be  approximately  13,000,  as  compared  with  2,455  before 
the  investment  department  began  work.  During  the 
year  the  company  i-eceived  $1,341,020  from  this  sale  of 
preferred  stock,  also  selling  $1,750,000  of  6  per  cent 
three-year  gold  notes  and  $1,000,000  of  8  per  cent  ten- 


year  gold  notes.  Operating  revenues  from  electricity, 
gas,  heating  and  water  showed  an  increase  over  1919  of 
$2,328,861,  and  10,000  electrical  customers  were  added. 
In  1920  the  company  made  only  such  extensions  and 
additions  to  its  system  as  were  necessary  to  meet  grow- 
ing demands.  The  connecting  of  large  power  customers 
necessitated  building  several  transmission  lines.  One  of 
them  was  the  33,000-volt,  three-phase  line,  12  miles 
long,  between  the  Blue  Island  generating  station  and 
Chicago  Heights,  which  was  put  in  service  in  the  fall. 
Another  was  the  12,000-volt,  three-phase  underground 
extension  from  the  city  limits  of  Chicago  to  the  National 
Malleable  Castings  Company  in  Cicero.  The  company 
also  built  a  12,000-volt,  three-phase  transmission  line 
from  the  city  limits  of  Chicago  to  the  Evanston  sub- 
station and  raised  the  voltage  of  the  transmission  line 
connecting  Crystal  Lake  with  the  Waukegan  generating 
station  from  20,000  to  33,000.  New  12,000-volt  under- 
ground cables  are  now  being  laid  in  the  village  of  Oak 
Park,  and  in  Chicago  Heights  the  company  is  installing 
a  500-amp.,  4,000-volt,  three-phase  feeder  connecting 
the  Calumet  Steel  Company  with  the,  new  Chicago 
Heights  substation. 

Summary  of  Federal  Power  Commis- 
sion's Work  to  March  4 

FOLLOWING  is  an  official  summary  of  the  work 
done  by  the  Federal  Power  Commission  from  its 
organization  up  to  the  close  of  Congress  on  March  4, 
when  a  change  in  the  membership  of  the  commission 
automatically  took  place  with  the  transfer  of  the  port- 
folios of  War,  Agriculture  and  the  Interior: 


Number    of    applications    received 

Number  witiidrawn    

Combinations   of   applications 

Total   effective  applications    ... 

Number  of  complete  applications    

Number  of  applications   advertised -  . 

Number  on  which  advertisement  has  e.vp:i-  d 

Number  of  cases  for  which  General  Land   Office  has 

been  requested  to  make  land   withdrawals 

Number   submitted   to   Departments    of   War.   Interior 

and  Agriculture  for  field  repoit 

Number  on  which  field  report  has  been  received 

Number    of   applications    before    this    office    for    final 

action     

Number  a:ted  upon   

Number  on  which  action  is  pending 

Applications  in  conflict   

Applications    the    Reclamation    Service   has    asked    to 

have  held  up  pending  joint  study 

Declarations  of  intention  fifed  icith  the  commission: 

Number    received    

complete    

submitted  for  field   report    

on  which  report  received 

acted    upon    

Applications  for  restoration  to   entry  of  lands   in  power 
serve  under  the  provisio)is  of  Section  24  of  the  act: 

Number   received     

Number  on  which  the  Geological  Survey  has  been  re- 
quested to  make  a  report   

Number  on  which  report  has  been  received   

Number  acted  on  by  the  commission   


Number 
Number 
Number 
Number 


178 
4 

a 

172 
70 
84 
34 

49 

68 
14 

25 

23 

2 

57 

17 


5 

3 

3 

site 

33 


Navy  Makes  New  Long-Distance 
Radio  Record 

ALL  previous  records  for  long-distance  radio  trans- 
l\  mission  were  broken  this  week,  it  is  reported, 
from  the  Goat  Island  wireless  station  at  San  Francisco 
when  the  United  States  Navy  sent  messages  within  three 
minutes  from  Cavite,  Philippine  Islands,  to  Washington, 
D.  C,  a  distance  of  10,000  miles.  The  Cavite  station 
sent  the  messages  7,000  miles  to  Goat  Island,  whence 
they  were  forwarded  to  San  Diego  and  on  to  Wash- 
ington. 

It  is  reported  that  a  new  automatic  control  used  in 
making  this  record  eliminates  all  handling  of  messages 
between  originating  and  receiving  points. 
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Interroiiiiection  to  Receive  Attention  of 
Ohio  Operators 

INTERCONNECTION  of  transmission  lines  is  to  be 
discussed  at  the  meeting  of  the  transmission  and  dis- 
tribution committee  of  the  Ohio  Elei-tric  Light  Associa- 
tion to  be  held  at  the  Engineers'  Club  in  Youngstown, 
Ohio,  on  March  17.  J.  C.  Damon  of  the  West  Penn 
Power  Company  will  discuss  "Advantages  and  Disad- 
vantages— When  Does  Interconnection  Pay?"  while  the 
"Limitations  of  Interconnection"  will  be  discussed  by 
E.  C.  Stone  of  the  Duquesne  Light  Company.  A  paper 
on  load  dispatching  will  be  presented  by  T.  J.  Williams, 
chief  load  dispatcher  of  the  Windsor  power  plant.  An 
inspection  trip  to  the  Lowellville  power  plant  will  be  a 
feature  of  the  afternoon  program. 


sonable  price  not  less  than  the  par  value  thereof  as 
shall  have  been  determined  by  the  stockholders  and 
approved  by  the  commission.  It  is  understood  that  the 
bill  as  filed  represents  the  viewpoint  of  the  city  of 
Providence  and  that  a  hearing  will  be  held  later  at 
which  the  utility  companies  of  the  state  will  have  an 
opportunity  to  suggest  modifications. 


A.  r.  Bedford  Praises  Open  Conduct  of 
Electrical  Utilities 

BEFORE  the  New  England  Geographic  Division  of 
the  National  Electric  Light  Association  at  Provi- 
dence, R.  I.,  on  Feb.  24,  Alfred  C.  Bedford,  president 
Standard  Oil  Company  of  New  Jersey,  commended  the 
frank  and  open  methods  of  electric  utilities  in  their 
conduct  of  affairs  and  expressed  the  wish  that  the  inter- 
change of  experiences,  costs  and  other  information 
prevalent  in  the  electrical  field  might  become  the  prac- 
tice in  other  industries.  The  importance  of  telling  the 
electric  utility  story  to  the  public  in  clear-cut  fashion 
was  emphasized  Vjy  the  speaker,  who  also  took  occasion 
to  praise  developments  in  flie  employee-representation 
principle  and  the  participation  of  employees  in  the 
ownership  of  securities  of  the  corporate  organizations 
to  which  they  belong.  Mr.  Bedford  recounted  his  early 
connection  with  high-tension  line  development  for  the 
Portland  (Ore.)  company  and  expressed  his  pleasure  at 
still  being  concerned  in  the  affairs  of  a  few  electric 
utilities. 

Bowen  Tufts,  president  of  the  New  England  Divi- 
sion, called  the  meeting  to  order,  about  160  representa- 
tives of  various  branches  of  the  industry  having  as- 
sembled at  the  Narragansett  Hotel  for  luncheon  after 
an  inspection  trip  through  the  South  Street  generating 
station  of  the  i>arragansett  Electric  Lighting  Company 
and  the  electric  shop  of  that  organization. 


Bill  to  Increase  Powers  of  Rhode  Island 
Commission 

\T  THE  PRESENT  session  of  the  Rhode  Island 
x\.  Legislature  a  bill  is  under  consideration,  by  the 
judiciary  committee  providing  for  the  enlargement  of 
the  powers  of  the  Rhode  Lsland  Public  Utilities  Com- 
mission to  include  regulative  authority  over  the  issu- 
ance of  stock,  bonds,  notes  and  other  evidences  of 
indebtedness  payable  more  than  twelve  months  after 
their  date  for  the  purpose  of  meeting  the  cost  of  acquir- 
ing property  necessary  for  utility  service,  conducting 
business,  improving  or  constructing  plant,  maintaining 
or  improving  service  or  refunding  outstanding  indebted- 
ness or  securities  issued  for  any  such  purpose.  Public 
hearing  is  required  before  the  commission  can  issue  a 
decision  on  such  matters;  full  exhibits  of  outlays  for 
these  purposes  in  stock  issues  are  required,  and  in  the 
face  of  additional  stock  issues  new  shares  must  be 
offered  proportionately  to  the  stockholders  at  such  rea- 


Plan  to  Make  Standby  Plants  Profit 
Pro<lucers 

NEGOTIATIONS  are  under  way  between  the  Ameri- 
can Gas  &  Electric  Comparyy  officials  and  the 
city  of  Bucyrus,  Ohio,  for  the  use  of  the  local  plant 
of  the  Bucyrus  Gas  &  Electric  Company  as  a  central 
heating  plant  under  a  service-at-cost  plan.  The  city 
of  Bucyrus  is  served  with  electricity  from  the  trans- 
mission lines  of  the  Ohio  Power  Company,  and  the 
Bucyrus  plant  is  held  merely  for  standby  service. 

The  plan  now  being  considered  for  Bucyrus  would 
use  the  local  plant  for  generating  purposes  throughout 
the  heating  season,  feeding  energy  back  into  the  system.  ' 
The  exhaust  steam  would  be  sent  through  a  condenser, 
thereby  producing  hot  water  which  would  be  piped  to 
customers  under  a  service-at-cost  rate.  Under  the  pro- 
posed plan  the  company  would  credit  to  the  heating 
account  all  of  the  energy  generated  at  the  system  cost, 
thereby  reducing  the  heating  cost. 

Under  this  plan  a  standby  plant  would  be  a  revenue 
producer,  instead  of  being  idle  most  of  the  time,  and 
could  be  run  at  a  profit  to  the  company.  It  was  stated 
at  the  offices  of  the  American  Gas  &  Electric  Company, 
the  parent  company,  that  it  is  considering  doing  the 
same  thing  with  t\vo  or  three  other  similar  standby 
plants. 

Bell  Telephone  Service  in  1921  to  Be  Best 
Yet,  President  Thayer  Says 

SO  RAPIDLY  has  restoration  of  the  telephone  service 
to  pre-war  standards  proceeded,  according  to  the 
•  nnual  report  of  the  American  Telephone  &  Telegraph 
Company,  issued  last  Saturday  over  the  signature  of 
President  H.  B.  Thayer,  that  there  are  good  reasons 
to  believe  that  during  1921  the  Bell  system  will  give 
the  best  and  most  uniform  service  it  has  ever  given. 

For  the  whole  Bell  system,  with  all  duplications 
excluded,  the  total  gross  income  for  the  year  was 
$85,264,976,  from  which  more  than  $37,000,000  was 
paid  in  interest,  rent  and  miscellaneous  deductions 
from  income  and  approximately  $40,000,000  in  divi- 
dends. The  surplus  earnings  for  the  year  were 
$7,785,486. 

The  capital  stock,  bonds  and  notes  payable  of  the 
Bell  system  outstanding  in  the  hands  of  the  public  at 
the  close  of  the  year  1920  were  $1,107,417,623,  while 
the  book  cost  of  the  net  assets  devoted  to  earning  a 
return  on  these  outstanding  securities  amounted  to 
over  $1,551,000,000.  Actual  appraisals  of  the  telephone 
plant  in  the  Bell  system  made  by  regulatory  bodies  for 
rate-fixing  purposes  show  that  the  true  value  of  its 
property  greatly  exceeds  this  book  cost. 

The  report  contends  that  for  rate-making  purposes 
the  value  of  the  properly  itself  and  not  the  issued 
capital  should  be  the  basis  of  fixing  the  amount  of 
the  return,  since  otherwise  conservative  capitalization 
is  penalized  and  a  premium  put  upon  overcapitalizatior 
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and  stock  watering.  Mr.  Thayer  points  out  that  the 
market  value  of  money  at  the  present  time  establishes 
8  or  10  per  cent  as  a  fair  return  on  the  value  of  the 
investment,  and  that  a  return  of  8  per  cent  on  the 
investment  of  the  associated  companies  as  a  whole  would 
warrant  10  per  cent  dividends  because  the  companies* 
assets  so  far  exceed  their  capital  stock.  At  present 
none  of  the  associated  companies  pays  more  than  8  per 
cent  dividends. 

In  commenting  upon  tfee.  upward  revisions  of  rates 
that  state  commissions  ;ji»m  -.ited  many  of  the  operat- 
ing companies  to  make  in  order  to  meet  the  increased 
demands  for  telephone  service,  the  report  states  that 
in  every  case  there  was  little  or  no  opposition  on  the 
part  of  the  public  to  the  increase  granted.  This  is 
taken  as  evidence  of  the  general  realization  that  good 
and  adequate  sei-vice  is  a  matter  of  first  importance 
and  that  giving  needed  relief  to  utilities  has  public 
support.  The  report  recommends  that  in  order  to  keep 
the  commissions  constantly  informed  as  to  the  require- 
ments of  the  public  and  the  problems  of  the  utilities, 
and  to  enable  them  to  act  more  promptly  on  rate  ques- 
tions, they  should  be  provided  with  additional  clerical 
and  technical  help. 

Utility  Information  Bureau  Planned  for 
New  York  State 

PLANS  are  being  formulated  by  the  publicity  com- 
mittee of  the  Empire  State  Gas  &  Electric  Associa- 
tion to  establish  a  public  utility  information  bureau  to 
handle  publicity  for  member  companies.  It  is  expected 
that  the  work  of  this  bureau  will  follow  closely  along 
the  lines  of  the  publicity  bureaus  which  have  been  oper- 
ating successfully  in  Illinois,  Indiana  and  Ohio. 

Horace  L.  Mann,  chairman  of  the  publicity  committee, 
in  his  report  to  the  executive  committee  of  the  associa- 
tion stated  that  the  gross  revenue  of  the  gas  and  electric 
companies  which  might  be  expected  to  participate  in 
the  publicity  campaign  was  approximately  $120,000,000, 
and  that  the  estimated  cost  would  be  approximately 
$30,000 — being  in  the  ratio  of  one-fortieth  of  1  per  cent. 
No  definite  statement  has  been  received  as  yet  from  the 
Electric  Street  Railway  Association  as  to  whether  or 
not  it  will  participate  if  the  bureau  is  created. 

Kansas  Passes  Non-Par  Stock  Law 

AN  ACT  providing  a  non-par  value  for  stock  of  all 
.  new  companies,  including  utilities,  incorporated  in 
the  state  has  just  been  passed  by  the  Kansas  Legislature 
and  signed  by  Governor  Allen.  While  this  will  not 
affect  the  stock  of  corporations  already  formed,  it  will 
be  possible  under  the  bill  for  electric  light  and  power 
companies,  through  a  reorganization,  to  place  existing 
stock  on  a   non-par  basis. 

Another  bill  also  has  been  passed  by  the  Kansas 
Legislature  creating,  the  Kansas  State  Utilities  Com- 
mission, which  removes  utilities  from  the  jurisdiction 
of  the  Kansas  Court  of  Industrial  Relations.  The  new 
commission  will  be  composed  of  three  members  entirely 
separate  from  the  industrial  court,  which  will  now  be 
free  to  devote  its  attention  to  labor  and  industrial 
problems. 

Another  biU  affecting  public  utilities  in  Kansas  and 
which  has  passed  both  houses  of  the  Legislature  and 
awaits  the  Govei-nor's  signature  is  an  act  increasing  the 
possible  life  of  a  franchise  from  twenty  years  to  thirty- 


five  years.  Heretofore  the  Kansas  law  prohibited  either 
,  the  State  or  a  municipality  from  issuing  any  franchise 
^  of  more  than  twenty  years'  duration. 


Municipal  Utilities  of  Washington  May 
Be  Put  Under  Commission  Control 

TlACOMA  and  other  cities  in  the  State  of  Wa.shing- 
ton  are  seeking  legislative  authority  to  sell  electric 
energy  outside  city  limits.  The  enactment  desired  is  in 
part  opposed  by  the  Stone  &  Webster  interests  in  the 
state,  and  attorneys  for  these  intere.sts  have  drafted 
three  amendments  which  the  Legislature  is  to  consider. 
These  amendments  provide,  ( 1 )  that  a  city  selling  power 
outside  its  corporate  limits  would  be  required  to  pay  a 
tax  of  5  per  cent  on  its  gross  receipts,  both  inside  and 
outside  the  city,  into  the  state  treasury;  (2)  that  such  a 
city  would  be  required  to  obtain  from  the  Director  of 
Public  Works,  who  is  to  take  over  the  present  duties  of 
the  State  Public  Service  Commission  under  the  new 
administrative  code,  a  certificate  of  necessity  before 
making  an  extension  or  to  allow  it  to  maintain  and 
operate  outside  its  limits  any  service  where  another 
corporation  is  already  serving  the  public,  with  the 
exception  of  places  where  city  service  is  now  being 
given,  and  (3i  that  any. municipality  selling  or  buying 
energy  outside  its  limits  would  have  to  submit  to  the 
control  of  the  Director  of  Public  Works. 


New  200,000-Kw.  Steam-EIectric  Plant 
for  Chicago  Territory 

DETAILS  of  the  projected  construction  of  a  plant 
at  Waukegan,  HI.,  to  have  an  ultimate  rating  of 
200.000  kw.,  have  been  announced  by  the  Public  Service 
Company  of  Northern  Illinois.  This  plant  will  be  tied 
in  with  the  Commonwealth  Edison  system,  and  with 
the  Calumet  plant  now  under  construction  in  the  south- 
ern part  of  Chicago  by  the  Commonwealth  Edison 
Company  it  will  form  an  additional  link  in  the  tremen- 
dous system  centering  in  Chicago.  The  new  plant  will 
be  just  north  of  Waukegan  on  a  ninety-acre  tract  of 
land  fronting  on  Lake  Michigan,  and  it  is  expected 
that  between  $4,000,000  and  $5,000,000  will  be  spent 
on  the  first  two  units  of  30,000  kva.  each.  These  will 
be  in  operation   some  time  in    1921. 

The  announcement  of  the  construction  of  this  new 
plant  has  brought  out  a  discussion  of  an  interconnec- 
tion of  systems  that  will  involve  Minneapolis,  St.  Paul. 
Milwaukee,  Chicago,  Keokuk,  St.  Louis  and  Louisville. 
The  construction  of  approximately  100  miles  of  trans- 
mission line  in  the  territory  between  Chicago  and  Min- 
neapolis and  St.  Paul  would  tie  all  these  properties 
together  with  transmission  lines.  The  majority  of  the 
lines,  particularly  in  Illinois,  will  be  of  33,000  volts, 
so  that  much  trunk-line  construction  will  be  necessary 
to  make  effective  interconnection  of  the  systems  pos- 
sible. 

Transmission  voltages  of  60.000  volts  to  110.000 
volts  already  exist  around  Minneapolis  and  St.  Paul, 
at  Milwaukee  and  between  Keokuk  and  St.  Louis.  The 
discussion  of  interconnection  is  interesting  because  of 
the  revelation  of  interconnection  possibilities  in  the 
territory  and  the  fact  that  physical  connection  of  the 
electric  light  and  power  companies  in  the  territory  has 
progres.sed  so  far. 
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Light  and  Power  Industry  Is  Coniniunity"'s 
Heart,  Says  S.  W.  Childs 

INSTANCING  the  temporary  industrial  paraly.'^is  that 
.spread  through  a  Middle  Western  town  recently  when 
something  went  wrong  at  the  power  plant  and  the 
electric  plant  shut  down,  Starling  W.  Childs,  vice-presi- 
dent of  Bonbright  &  Company,  speaking  before  a 
gathering  of  bankers  at  the  William  Penn  Hotel,  Pitts- 
burgh, recently,  likened  the  electric  light  and  power 
industry  to  the  human  heart.  When  the  power  hou.se 
stops  beating,  he  said,  life  dies  out  of  the  town;  thus  the 
claim  of  the  industry  to  be  a  basic  one  is  indispensable. 
Mr.  Childs  deprecated  the  use  of  the  generic  term  "pub- 
lic utilities"  when  only  electric  light  and  power  com- 
panies are  meant  as  apt  to  cause  confusion  in  the  minds 
of  hearers.  The  problems  of  different  classes  of  utilities 
vary  greatly,  and  electric  companies  are  free  from  labor 
and  other  troubles  with  which  public  utilities  of  other 
kinds  are  beset. 

"Aside  from  the  physical  importance  of  the  industry," 
Mr.  Childs  continued,  "we  should  realize  fully  the  finan- 
cial importance  of  its  securities.  At  a  meeting  of 
presidents  of  insurance  companies  recently  it  was  stated 
that  there  are  more  than  a  million  investors  in  light 
and  power  securities.  There  is  more  than  $11,750,000,- 
000  invested  in  public  utilities,  or  $65  for  each  of  the 
27,000,000  depositors  in  the  United  States.  This  busi- 
ness is  not  only  basic  from  a  physical  standpoint,  but 
also  from  a  financial  standpoint,  and  since  it  is  a  basic 
industry  it  is  essential  that  it  be  a  healthy  business." 

Mr.  Childs  expressed  the  opinion  thai  advocacy  of  the 
operation  of  utilities  by  the  government  would  not  be 
heard  again  for  a  generation. 


important,  and  when  that  time  comes  it  plans  to  arrange 
for  the  recovery  upon  a  scale  commensurate  with  the 
amounts  of  river  coal  brought  down  and  deposited.  It 
is  expected  that  for  a  few  years  this  recovery  will  prob- 
ably remain  in  the  experimental  stage. 


New  Source  of  Revenue  for  Water-Power 
Company 

THE  Susquehanna  River,  flowing  as  it  does  through 
the  anthracite  coal  regions  of  Pennsylvania,  carries 
down  stream  quantities  of  more  or  less  finely  divided 
coal  which  in  the  past  it  has  been  the  custom  to  dredge 
with  small  equipments  at  various  points  along  the  river 
below  the  coal  fields. 

The  shortages  in  the.  supply  of  bituminous  coal 
which  occurred  during  recent  years  have  promoted  the 
development  of  methods  of  using  this  anthracite  river 
coal  under  boilers  for  steam  generation,  and  this  new 
demand,  coupled  with  an  increased  demand  for  anthra- 
cite coal  for  domestic  purposes,  has  led  to  a  greater 
activity  in  the  recovery  of  such  coal  from  the  riverbed. 
The  great  reservoir  formed  by  the  Pennsylvania  Water 
&  Power  Company's  dam,  it  is  stated  in  the  company's 
annual  report  for  1920,  is  apparently  acting  as  an  eflS- 
cient  settling  basin  for  the  depositing  of  this  water- 
borne  coal  and  its  separation  from  the  lighter  silt  which 
is  carried  off  further  down  the  stream.  Though  no 
accurate  survey  is  as  yet  possible,  it  would  appear  that 
there,  are,  perhaps,  millions  of  tons  of  such  coal  de- 
posited in  this  reservoir  and  the  company  has  made 
arrangements  with  a  dredging  concern  looking  toward 
the  commercial  recovery  of  river  coal.  The  ofllicials  of 
the  company  feel  it  desirable  that  the  operations 
necessary  for  the  recovery  of  this  coal  be  conducted 
slowly  and  in  a  conservative  fashion  until  such  time  as 
the  recovery  has  been  demonstrated  to  be  commerciallv 


Electric  Service  Big  Factor  in  Income  of 
North  American  Subsidiaries 

SEVENTY-ONE  per  cent  of  the  net  1920  income  of  the 
subsidiary  companies  '-"'olVi  North  American  Com- 
pany came  fi-om  electric  service  and  from  heating,  as 
compared  with  only  13  per  cent  from  electric  railways 
and  16  per  cent  from  gas  and  coal  operations.  This  sig- 
nificant fact  appears  in  the  annual  report  of  the  North 
American  Company  and  its  subsidiaries,  just  issued  by 
Harrison  Williams,  chairman  of  the  executive  commit- 
tee. The  total  net  earnings  less  the  usual  deductions 
for  interest  and  dividends  were  $5,396,288,  as  against 
$4,580,701  in  1919.  The  earnings  of  all  of  the  sub- 
sidiaries increased  owing  to  a  larger  volume  of  busi- 
ness and  increased  rates,  and  though  the  business  de- 
pression caused  a  falling  off  at  the  close  of  the  year, 
a  gradual  improvement  is  now  looked  for. 

A  striking  feature  of  the  balance  sheet  is  the  invest- 
ment of  $119,504,435  in  property  and  plant,  or  about 
three  dollars  per  dollar  of  gross  earnings.  Property 
and  plant  investment  increased  $12,376,041,  while 
capital  liabilities  increased  only  $9,895,540,  indicating 
that  about  $2,500,000  of  construction  expenditures  were 
financed  out  of  earnings  and  reserves.  In  addition  to 
substantially  increasing  the  reserves  for  depreciation, 
the  subsidiaries  expended  $4,941,331  for  maintenance 
and  renewals.  Net  working  capital  amounted  to  $6,916,- 
896,  an  increase  of  nearly  $1,000,000  during  the  year. 
Accumulated  reserves  and  surplus  total  $27,708,533,  an 
amount  in  excess  of  90  per  cent  of  the  entire  outstand- 
ing stock  of  the  North  American  Company. 


Kilowatt-Hour  Output  for  1920  Placed  at 
Nearly  Forty-four  Billion 

FIGURES  of  electrical  generation  by  public  utilities 
for  the  month  of  December  have  just  been  issued  by 
the  United  States  Geological  Survey.  They  show  a  total 
of  3,750,909,000  kw.-hr.  as  compared  with  3,697,390,000 
kw.-hr.  for  November.  Hydro-electric  generation  was 
45,493,000  kw.-hr.  ahead  of  November,  the  December 
figure  being  1,430,327,000  kw.-hr.  Unlike  the  central- 
station  statistics  published  monthly  by  the  Electrical 
World,  the  figures  of  the  Geological  Survey  include 
electric  railways. 

Average  daily  production  of  electricity  in  kilowatt- 
hours  by  public  utility  plants  for  the  year  1920,  as 
reported  by  the  Geological  Survey,  was  as  follows; 
January,  124,700,000;  February,  119,800,000;  March, 
120,700,000;  April,  119,100,000;  May,  115,600,000;  June, 
118,800,000;  July,  110,800,000;  August,  119,700,000; 
September,  120,800,000;  October,  120,700,000;  Novem- 
ber, 123,200,000,  and  December,  121,000,000.  The  total 
output  for  the  year  was  43,900,000,000  kw.-hr.,  an  in- 
crease of  approximately  13  per  cent  over  1919. 

The  output  for  November,  1920,  involved  the  con- 
sumption of  more  than  3,200,000  tons  of  coal,  more  than 
949,000  barrels  of  fuel  oil  and  more  than  1,837,000,000 
cu.ft.  of  gas. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


A  Novel  Suggestion  on  Commission 
Practice. — A  suggestion  has  been  made 
before  the  legislative  committee  ap- 
pointed to  investigate  the  procedure  of 
the  California  Railroad  Commission  that 
a  state  "defender"  should  be  appointed, 
either  connected  with  the  Attorney- 
General's  office  or  maintained  separately, 
whose  duty  it  should  be  to  appear  be- 
fore the  commission  in  rate  matters 
and  cross-examine  witnesses  offered 
by  the  utilities  in  the  presentation  of 
the  figures  on  which  they  base  their 
applications  for  rate  increases. 

Power  Supply  in  Japan. — Official  fig- 
ures issued  by  the  Department  of  Com- 
munications of  Japan  put  the  number 
of  central  stations  in  the  island  at 
715,  the  electric  railways  at  42  and 
the  companies  operating  both  central 
stations  and  railways  at  53,  making  a 
total  of  810  electrical  enterprisrs  or 
an  increase  of  57  over  last  year.  The 
total  capital  of  central  stations  is  put 
at  763,000,000  yen,  of  electric  railways 
at  56,000,000  yen,  and  of  central  sta- 
tions and  railways  which  are  combined 
at  453,000,000  yen— a  total  of  1,272,- 
000,000  yen,  indicating  an  increase 
over  last  year   of   177,000.000   yen. 

A  Queensland  Water  Power. — One  of 
the  many  projected  water-power  de- 
velopments in  Australia  has  just  been 
made  the  subject  of  a  report  by  a  gov- 
ernment engineer.  The  site  of  this 
potential  undertaking  is  on  the  upper 
Danson  River,  in  Queensland.  The 
engineer  reports  that  very  expensive 
storage  reservoirs  are  a  requisite  to 
hydro-electric  development  in  this 
territory,  as  the  fall  in  the  river  is 
small  and  in  dry  seasons  would  be  of 
little  service.  He  thinks,  however, 
that  there  are  few  better  sites  in  Aus- 
tralia for  a  combined  irrigation  and 
hydro-electric  scheme  and  estimates 
that  the  necessary  dam  and  plant  would 
cost    £160,000. 

Kansas  City  Electrical  Show. — Kan- 
sas City,  Mo.,  will  hold  its  first  elec- 
trical show  during  the  week  of  April 
18  to  April  23  in  the  Convention  Hall 
of  that  city,  which  will  permit  a  booth 
space  of  approximately  14,000  sq.ft. 
Fifty  per  cent  of  this  space  had  already 
been  sold  on  Feb.  23,  and  a  highly  suc- 
cessful exhibition  is  expected.  Two 
associations — the  Missouri  Association 
of  Public  Utilities  and  the  Kansas 
Public  Service  Association — will  hold 
their  annual  conventions  in  Kansas  City 
in  the  week  mentioned,  affording  exhibi- 
tors an  unusually  good  opportunity  of 
reaching  the  utilities  branch  of  the  in- 
dustry in  these  two  states. 


Water-Power  Generation  Four  Times 
Steam  Generation  in  South  Carolina. — 

A  report  of  the  Commissioner  of  Agri- 
culture, Commerce  and  Industries  in 
South  Carolina  shows  a  120  per  cent 
increase  in  electricity  generated  by 
water  power  in  the  last  decade  as  con- 
trasted with  an  increase  of  33  per 
cent  in  electricity  generated  by  steam. 
The  commissioner's  figures  are:  1910 — 
steam-electric,  17,325  hp.,  and  hydi'o- 
electric,  41,958  hp.;  1920 — steam-elec- 
tric, 23,040  hp.,  and  hydro-electric,  93,- 
097  hp.  There  are  still  29,197  hp.  gen- 
erated by  water  and  61,740  hp.  by  steam 
without  the  aid  of  electricity,  but  these 
figures  are  under  those  of  ten  years 
ago. 

Electrification  Plans  in  Spain  Reach 
New  Stage. — A  comprehensive  project 
for  electrical  development  in  Spain  has, 
according  to  a  dispatch  under  date  of 
March  6,  just  been  presented  to  King- 
Alfonso,  who  has  given  to  it  his  ap- 
proval. The  plan,  drafted,  it  is  said,  by 
the  leading  electrical  engineers  of 
Spain,  contemplates  the  construction  of 
enormous  electric  stations  along  the 
principal  rivers  and  railroad  lines,  ex- 
tending more  than  1,200  miles.  The  cost 
is  estimated  at  200,000,000  pesetas 
(about  $40,000,000  at  the  old  rate  of  ex- 
change). The  intention  is  to  utilize  the 
water  power  in  the  rivers  and  at  the 
same  time  to  use  the  poorer  quality  of 
coal  which  abounds  in  many  districts. 
In  addition  to  furnishing  power  for  the 
railroads,  the  project  contemplates  dis- 
tribution of  power  for  agricultural  and 
industrial  purposes. 

Hydro-Electric  Survey  of  India. — An 

official  report  on  the  water-power  re- 
sources of  India  recently  published  un- 
der government  authority  contains  sum- 
maries of  data  gathered  in  1919-1920 
from  which  it  appears  that  Burma  con- 
tains more  power  possibilities  than  any 
other  province,  including  four  sites  on 
the  Pan  Laung  River  where  from  13,- 
000  hp.  to  39,000  hp.  might  be  developed 
and  an  estimated  minimum  production 
of  10,000  hp.  from  falls  on  the  Zawgyi 
River.  Reference  is  made  to  about 
forty  rivers  and  sites  in  the  Bombay 
Presidency,  though  in  some  of  these 
areas  irrigation  has  a  prior  claim  on 
the  water  sources.  Potential  horse- 
powers in  Bombay  run  between  200,000 
and  300,000,  and  the  majority  of  the 
sources  could,  the  report  says,  be  used 
without  difficulty.  Large  possibilities 
are  also  reported  from  Madras,  the 
Punjab  and  other  provinces. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the   first 

issue  of  each  month. 


Schenectady    Section,    A.    I.    E.    E. — 

"The  European  Economic  and  Indus- 
trial Situation"  will  be  the  subject  of 
an  address  by  D.  B.  Rushniore  before 
this  section  at  its  meeting  next  Friday, 
March    18. 

A.  I.  E.  E.  Meeting.— At  the  three 
hundred  and  sixty-eighth  meeting  of 
the  Institute,  held  in  New  York  last 
night  (March  11),  the  subject  of  dis- 
cussion was  "Developments  in  Con- 
version Apparatus  for  Edison  Sys- 
tems." 

New  England  Commercial  Meeting 
March  18. — The  New  England  Division 
of  the  National  Electric  Light  Associa- 
tion will  hold  a  commercial  conference 
March  18  at  the  American  House,  Bos- 
ton, with  morning  and  afternoon  dis- 
cussions of  topics  of  special  interest  to 
business  men. 

March  Committee  Meetings  of  Ohio 
Electric  Light  Association. — The  sta- 
tion-operating committee  of  the  Ohio 
Electric  Light  Association  is  scheduled 
to  meet  at  Cincinnati  on  March  16. 
Henry  B.  Dates  of  Cleveland  is  chair- 
man of  this  committee.  The  new- 
business  co-operations  committee  meet- 
ing is  to  be  at  Dayton  on  March  15; 
chairmen,  M.  H.  Lytle  of  Piqua  and  M. 
W.  Arthur  of  Akron. 

Electric  Club  of  Chicago.— W.  D'A. 
Ryan,  director  of  the  illuminating  en- 
gineering laboratory  of  the  General 
Electric  Company,  gave  a  talk  on 
"Ancient  and  Modem  Lighting"  before 
a  large  gathering  of  members  and 
guests  of  the  Electric  Club  of  Chicago 
on  March  1.  Mr.  Ryan,  with  the  aid 
of  slides,  showed  ancient  and  mod- 
ern methods  of  lighting.  His  slides 
showing  the  wonderful  lighting  at  the 
Panama  Exposition  aroused  the  enthusi- 
asm of  his  audience.  At  this  week's 
meeting,  on  March  8,  Charles  Munroe, 
vice-president  People's  Gas  &  Coke 
Company,  addressed  the  club  on  "Utility 
Securities  from  the  Owner's  Stand- 
point." 


Coming  Meetings  of  Electrical  and  Other  Technical   Societies 


As.sociation  of  Iron  ami  Steel  Electrical 
Engineers  —  Olevelanil  Section.  March 
14  ;  Birmingham  Section.  March  19  : 
Pittsburgh  Section,  March  19  :  Chicago 
Section,  March  22:  Philadelphia  Sec- 
tion. April   4. 

American  Institute  of  Electrical  Kngineers 
— Providence  Section.  March  15  ;  Sche- 
nectady  Section,   March  18. 

Associated  Manufacturers  of  Electrical  Sup- 
plies— New  York.  March  15.  (For  pro- 
gram  see   issue  of   Feb.    26,   page    501.) 

Illinois  State  Electric  .\ssociation — Chicago, 
March  i:.-17. 

AA'isconsin  Electrical  .Association — Milwau- 
kee, March  -3  and  24.  (Foi-  program 
see  issue  of  Feb.  19,  page  448.) 


A.  I.  E.  E.  (New  York  Section)  and  A.  S. 
M.  E.  (Metropolitan  Section)  — New 
York.   March   25. 

A.  I.  E.  E.  and  A.  i.  and  S.  E.  B. — Joint 
session.  Pittsburgh,  April  16. 

Missouri  .Association  of  Public  Utilities — 
Kansas  City,  .\pril  21-23. 

American  Electrochemical  Society — .Atlantic 
City,    .\pril   21-23. 

American  Physical  Society  —  Washington, 
April    23. 

United  States  Chamber  of  Commerce  — 
Atlantic    City,    April    27-29. 

American  Society  of  Civil  Engineers  — 
Houston.  Tex.,  April   27. 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Electric  Service  in  the  Philippines. — 

The  Philippine  islands  Public-  Utility 
Commission  has  forbidden  the  Tayabas 
Litrht  &  Power  Company  to  charge  an 
arbitrary  amount  against  a  customer 
in  a  case  where  the  electric  meter  was 
found  not  to  be  registering  accurately, 
or  to  discontinue  service  for  non-pay- 
ment where  there  exists  an  honest  dis- 
pute over  the  amount  due. 

Street  Lighting  and  Commercial 
Lighting  Compared.  —  Overruling  a 
charge  of  discrimination  made  by  the 
city  of  Hermann,  Mo.,  against  the  Her- 
mann Electric  Light  Company  because 
the  rate  charged  the  city  for  lighting 
the  streets  was  higher  than  the  com- 
mercial lighting  rate,  the  Missouri 
Public  Service  Commission  declared 
that  the  additional  expense  incurred  by 
an  electric  utility  in  maintaining  street 
lamps  justified  the  increased  charge. 

Extensions  of  Service  Into  Rural 
Territory. — The  Indiana  Public  Service 
Commission  while  ordering  the  Indiana 
&  Michigan  Electric  Company  to  make 
certain  demanded  extensions  into  rui'al 
territory  observed:  "The  commission  is 
not  unmindful  of  the  difficulties  in- 
curred by  public  utilities  in  securing 
funds  for  extensions,  or  of  the  problems 
presented  by  extensions  of  a  city  elec- 
tric utility  into  rural  territory,  and 
does  not  desire  to  involve  respondent 
in  a  precedent  which  will  require  it  to 
make  future  extensions  in  rural  terri- 
tory against  its   policy." 

Combined  Minimum  and  Service 
Charge. — In  the  case  of  a  complaint 
against  the  Eastern  Pennsylvania 
Light,  Heat  &  Power  Company  on  ac- 
count of  a  service  charge  being  in- 
cluded in  its  schedules  in  addition  to 
a  minimum  charge  the  Pennsylvania 
Public  Service  Commission  held  that 
the  application  of  the  combined  charge 
was  inequitable.  "The  service  charge 
in  its  widest  scope,"  the  commission 
said,  "embraces  the  consumer's  costs 
and  a  capacity  charge.  The  minimum 
charge  includes  both  and  a  charge  for 
energy.  The  minimum  charge  based 
upon  the  connected  horsepower  includes 
the  three  factors  and,  in  addition, 
recognizes,  in  a  measure  at  least,  the 
extraordinary  requirements  '  of  the  in- 
dividual consumer,  usually  covered  by 
a  so-called  demand  charge.  It  is  ap- 
parent, therefore,  that  the  respondent 
by  mcluding  in  one  schedule  all  these 
charges — namely,  service  charge,  min- 
imum charge  and  minimum  charge 
based  upon  demand — is  repeating  the 
several  items  which  constitute  these 
charges." 


:        Company      Can     Collect      Legitimate 

;  Charge      Accidentally      Omitted      from 

:  Statement  of   Account. — The   failure   of 

:  a    utility,   through    oversight,    to    bill    a 

:  surcharge    which,    in    accordance    with 

:  the    order    of    the    California    Railroad 

:  C'ommission,   was   a   proper   part  of  its 

:  rates    for    electricity    does     not,     that 

:  commission   has    asserted,    absolve   any 

:  customer    from    the    payment    of    such 

•  surcharge. 

•  Apportioning  Valuation  of  Heating 
and  Electrical  Utility. — In  a  valuation 
for  rate  making  the  Illinois  Public  Util- 
ities Company  apportioned  the  boiler 
house,  boilers  and  the  greater  part 
of  equipment  jointly  used  by  the  elec- 
trical and  steam-heating  departments 
of  a  public  utility  between  these  depaii;- 
ments  upon  the  basis  of  their  respec- 
tive maximum  steam  demands  ex- 
pressed in  boiler-horsepower,  and  land 
used  for  coal  storage  was  apjjortioned 
in  the  same  ratio  as  the  fuel  stored 
there  was  divided. 


Proper  Proportion  of  Bonds  to  Stock. 

— The  issuance  of  bonds  under  any 
form  of  mortgage  of  more  than  ten 
times  the  face  value  of  the  stock  of 
a  utility  company  has  been  declared 
against  the  public  interest  by  the  New 
Jersey  Board  of  Public  Utility  Com- 
missioners, which  also  held  that  the 
issuance  of  thirty-year  mortgage  bonds 
at  8  per  cent  interest  for  the  purpose 
of  paying  existing  indebtedness  and 
providing  for  new  construction  would 
under  present  conditions  create  an  un- 
necessary burden  upon  the  consumers  of 
a  utility  company.  Short-term  bonds, 
convertible  into  long-term  obligations 
when  the  price  of  capital  becomes  less, 
■were  favored  by  the  board  of  commis- 
sioners. 

The  Income  Tax  as  It  Affects  the 
Rate  of  Return. — In  declaring  9  per 
cent  to  be  a  reasonable  rate  of  return 
to  the  Mutual  Telephone  Company  of 
Hawaii,  the  Public  Utilities  Commission 
of  that  territory  made  this  observa- 
tion on  the  federal  and  tei-ritorial  in- 
come taxes:  "It  has  been  vigorously 
contended  that  in  determining  the 
proper  allowance  for  expenses  of  opera- 
tion no  allowance  should  be  made  for 
income  taxes,  on  the  ground  that  they 
are  properly  assessable  to  the  individ- 
ual and  that  the  legal  reciuiiement  of 
the  payment  of  such  taxes  by  the  cor- 
poration is  merely  a  collection  of  such 
taxes  at  the  source.  This  view,  we  are 
aware,  has  been  taken  by  certain  other 
commissions.  As  we  .see  it,  the  fallacy 
of  this  view  is  that  it  lesults  in  noth- 
ing more  than  indirectly  reducing  the 
net  return  determined  upon  as  a  rea- 
sonable return  to  the  utility.  In  other 
words,  if  income  taxes  are  disallowed 
as  expenses  of  operation,  the  net  re- 
sult is  that  instead  of  being  allowed 
the  9  per  cent  which  we  have  deter- 
mined upon  as  a  reasonable  return  in 
this  particular  case,  the  return  allowed 
to  this  utility  would  be  9  per  cent  less 
the  amount  of  the  income  taxes."  The 
commission  therefore  included  income 
taxes  as  proper  expenses  of  plant  oper- 
ation. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Rates  Must  Have  Fair  Trial  Before 
Being  Declared  Confiscatory. — The  city 
of  Galveston,  Tex.,  has  won  in  an  ac- 
tion brought  against  it  by  the  Brush 
Electric  Company  for  a  permanent  in- 
junction to  prevent  the  abolition  of  a 
10  per  cent  surcharge  on  bills  to  con- 
sumers, the  United  States  District 
Court  having  reversed  a  decision  favor- 
ing the  company  that  had  been  made 
by  a  master  in  chancery.  The  federal 
court  rules  that  the  rates  prescribed 
by  the  city  of  Galveston  have  not  been 
proved  confiscatory  and  should  have  a 
fair  trial  to  determine  whether  they 
will  give  a  reasonable  return. 

Provision  of  Insurance  Policy  Barring 
Electrical  F'lant  Employees  Void  When 
Occupation  of  Insured  Was  Clear  to 
Company. — In  Hungerford  vs.  Mutual 
Life  Insurance  Company  of  New  York 
the  insurance  company  sought  to  bar 
recovery  of  the  amount  covered  by  a 
policy  because  the  insured  was  killed 
while  engaged  as  stationary  engineer 
in  an  electric  power  house  notwith- 
standing that  a  clause  in  the  policy 
specifically  barred  him  from  "handling 
electric  wires  or  dynamos."  The 
Supreme  Court  of  Iowa  found  that  inas- 
much as  the  deceased  had  truthfully 
stated  his  occupation  and  it  was  com- 
mon knowledge  that  men  so  employed 
must  handle  electric  wires  and  dyna- 
mos the  clause  in  the  policy  was  void 
and  the  insured's  heirs  could  recover. 
(180  N.  W.  849.)* 

Responsibility  for  Unprotected  Trans- 
mission Wires  Cannot  Be  Shifted  from 
Power  Company  to  Industrial  Customer. 
— In  a  suit  because  of  the  death  of  a 
boy  from  contact  with  uninsulated 
high-tension  wires  entering  a  factory, 
damages  were  assessed  equally  against 
the  North  Carolina  Electric  Power 
Company  and  the  French  Broad  Manu- 
facturing ('ompany.  Subsequently  suit 
was  brought  by  the  former  against  the 
latter  to  recover  the  share  paid  by  it, 
on  the  ground  that  the  accident  was 
entirely  the  fault  of  the  industrial  com- 
pany, because  by  constructing  a  fill 
alongside  the  transformer  house  it  had 
made  it  possible  for  the  boy  to  climb 
to  the  roof  and  reach  the  wires,  which 
otherwise  he  could  not  easily  have  done. 
The  Supreme  Court  of  North  Carolina 
reversed  the  verdict  found  for  the 
plaintiff  in  the  lower  court,  declaring 
that  the  duty  of  a  power  company 
properly  to  guard  its  dangerous  wires 
is  a  primary  duty  which  cannot  be 
shifted  to  a  consumer.   (10.')  S.  E.  394.) 


•The  Ifft-hanil  number.s  r<-fir  to  the 
volume  anil  tlH'  liBlit-haml  Dumbcrs  to  the 
page  of  thi'  N:ilion;iI  Rt-|iort<T  .Systi.-m. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint 

ments  of  Men  Engaged  in  Professional,  Executive,  Operating 

and  Commercial  Branches  of  the  Industry 


H.  A.  Brody  has  been  appointed 
manager  of  the  Lindsay  district  of  the 
Southern  California  Edison  Company. 
Owing  to  the  greatly  increased  busi- 
ness of  the  company  and  to  provide 
the  proper  facilities  for  taking  care 
of  its  consumers  in  that  territory  a 
new  district  was  created  recently,  with 
headquarters  at  Lindsay,  in  the  San 
Joaquin    Valley.      Mr.    Brody    has    had 


ten  years'  experience  in  the  public  util- 
ity field,  of  which  the  last  seven  have 
been  with  the  Southern  California  Edi- 
son Company  organization.  He  was 
born  in  1888  in  Missouri  and  went  to 
California  in  1910,  entering  the  em- 
ploy of  the  Pacific  Gas  &  Electric  Com- 
pany, with  which  he  remained  until 
he  joined  the  sales  force  of  the  South- 
ern California  Edison  Company  at 
Santa  Barbara.  He  was  later  trans- 
ferred to  the  general  office,  commercial 
department,  and  in  1918  was  appointed 
district  manager  at  Lancaster.  This 
position  he  held  up  to  the  first  bf  this 
year,  when  he  received  his  transfer  to 
the  new  Lindsay  district. 

A.  G.  Moser.  manager  of  the  Ohio 
Power  Company,  Bucyrus,  Ohio,  has 
been  appointed  assistant  manager  of 
the  Canton  division  of  the  company. 
Mr.  Moser  became  associated  with  the 
Ohio  Power  Company  in  December, 
1913. 

E.  Curtis  has  been  appointed  engineer 
of  the  power  station  of  the  Fort  Smith 
(Ark.)  Light  &  Traction  Company.  Mr. 
Curtis  succeeds  L.  J.  Noble,  who  has 
been  made  general  manager. 

Major  G.  Heustis  has  been  appointed 
manager  of  the  Vermont  Hydro-Elec- 
tric   Corporation,    Rutland,    Vt.,    which 


is  controlled  by  W.  S.  Barstow  &  Com- 
pany,  Inc. 

C.  S.  Kennedy,  formerly  manager  of 
the  Southern  Iowa  Power  Company, 
Chariton,  Iowa,  has  been  appointed 
manager  of  the  Ottertail  Power  Com- 
pany, Fergus  Falls,  Minn.,  to  succeed 
the  late  C.  B.  Kidder.  Mr.  Kennedy  is 
a  graduate  electrical  engineer  of  the 
Ann   Arbor   University. 

Victor  Greiff,  who  joined  the  Ameri- 
can Bosch  Magneto  Corporation  of 
Springfield,  Mass.,  a  year  ago,  for  the 
purpose  of  installing  and  putting  into 
operation  a  research  laboratory  for  the 
study  and  development  of  electrical  au- 
tomotive equipment,  has  completed  the 
work  and  returned  to  his  home  in  New 
York  City.  As  a  result  of  Mr.  Greiff's 
efforts  the  company  now  has  probably 
the  most  complete  department  for  ig- 
nition research  in  the  country. 

C.  O.  Miniger,  vice-president  of  the 
Willys  Corporation  and  general  man- 
ager of  the  "Auto-Lite"  division  of 
that  corporation  at  Toledo.  Ohio,  has 
been  appointed  president  and  general 
manager  of  the  U.  S.  Light  &  Heat 
Corporation,  Niagara  Falls,  N.  Y., 
manufacturer  of  storage  batteries,  car- 
lighting  equipment  and  electric  arc 
welders,  to  succeed  J.  Allan  Smith.  Mr. 
Miniger  will  continue  to  be  in  charge 
of  the  "Auto-Lite"  division  of  the 
Willys  Corporation  at  Toledo.  He  is 
well  known  to  the  automobile  industry. 
He  was  one  of  the  original  incorpora- 


tors and  organizers  of  the  old  Electric 
Auto-Lite  Company,  and  when  John  N. 
Willys  acquired  control  of  that  com- 
pany Mr.  Miniger  was  placed  in  charge 
of  its  affairs. 


Kobert  M.  Stanton,  formerly  test 
engineer  for  the  Eastern  Shore  Gas  & 
Electric  Company,  Salisbury,  Md.,  has 
been  transferred  to  the  Citizen's  Light 
&  Power  Company,  Oil  City,  Pa.,  to 
assume  the  position  of  superintendent 
of  electric  operation,  succeeding  C.  C. 
Christ. 

H.   W.  Williams   has  been   appointed 

special  representative  to  the  general 
superintendent  of  motive  power  of  the 
Chicago,  Milwaukee  &  St.  Paul  Rail- 
road, with  headquarters  at  Chicago. 
He  was  formerly  assistant  engineer  in 
the  electrical  department,  with  head- 
quarters at  Seattle. 

Herbert  Knopf,  who  was  recently 
promoted  to  the  newly  created  posi- 
tion of  electrical  superintendent  of  the 
North  Bay  division  of  the  Pacific  Gas 
&  Electric  Company,  has  been  engaged 


in  various  phases  of  the  electrical  in- 
dustry since  graduation  from  the  Uni- 
versity of  California  in  1907.  Mr. 
Knopf  was  born  in  San  Francisco  in 
1885.  Immediately  following  gradua- 
tion he  was  employed  four  years  in 
electric  train-lighting  work  by  the 
Southern  Pacific .  Railroad  Qompany, 
after  which,  in  1911,  he  was  employed 
by  the  Pacific  Gas  &  Electric  Com- 
pany in  the  Oakland  department  of 
electric  distribution.  Following  this  he 
was  transferred  to  San  Mateo  as  as- 
sistant superintendent  of  electric  dis- 
tribution, and  lately,  as  a  result  of  a 
reorganization,  he  was  made  division 
electrical  superintendent. 

N.  J.  Garrison,  manager  of  the  El 
Reno  division  of  the  Oklahoma  Gas  & 
Electric  Company,  has  been  elected 
president  of  the  El  Reno  Chamber  of 
Commerce  for  a  third  term. 

B.  H.  Clingerman,  who  has  been  a 
member  of  the  engineering  staff  of  the 
B.  F.  Goodrich  Company  at  .•Vkron, 
Ohio,  for  a  number  of  years,  has  re- 
cently been  appointed  consulting  engi- 
neer for  the  company.  Mr.  Clinger- 
man was  formerly  associated  with  H. 
M.  Byllesby  &  Company  and  was  gen- 
eral manager  of  the  Mountain  States 
Power  Company  at  Tacoma,  Wash. 
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Frank  R.  Devlin,  a  member  of  the 
California  Railroad  Commission,  has 
been  elected  president  of  that  body  by 
his  fellow  commissioners  in  succession 
to  Edwin  O.  Edgerton.  President  Devlin 
was  appointed  to  the  commission  by 
Governor  Hiram  Johnson,  his  term  be- 
ginning:  Jan.  1,  191.5.  He  succeeded 
John  M.  Eshleman  upon  the  latter's 
election  as  lieutenant-governor.  Pre- 
vious to  his  appointment  as  commis- 
sioner    Mr.     Devlin     had     served     the 


county  of  Solano  as  district  attorney 
and  as  superior  judge.  Mr.  Devlin  has 
devoted  much  time  to  the  study  of 
power  problems  and  has  been  respon- 
sible for  many  opinions  of  the  com- 
mission on  special  contracts.  During 
his  si.x  years  of  service  he  has  pre- 
sided over  some  of  the  most  important 
cases  in  the  history  of  American  rate 
regulation.  He  has  tended  to  specializa- 
tion in  power  and  hydro-electric  mat- 
ters, and  his  decisions  in  such  mat- 
ters as  the  Pacific  Gas  &  Electric  rate 
and  finance  cases  laid  down  the  lines 
upon  which  the  future  power  develop- 
ment of  California  will  proceed.  Equal- 
ity of  payment  among  purchasers  of 
service  has  been  one  of  his  outstand- 
ing economic  policies.  In  1918,  with 
Commissioner  Edgerton,  he  sat  in  the 
Pacific  Gas  &  Electric  surcharge  case, 
out  of  which  the  decision  developed 
that  corporations  must  abrogate  con- 
tracts giving  special  rates  to  certain 
con.sumers.  Many  of  these  contracts 
were  of  long  standing.  Mr.  Devlin  took 
the  position  that  to  favor  one  con- 
sumer is  merely  to  penalize  all  the 
rest  and  that  contracts  of  this  sort 
were  of  the  same  illegal  character  as 
rebating. 

Robert  P.  Sanborn  has  been  appointed 
manager  of  the  traction  department 
of  the  Edison  Storage  Battery  Com- 
pany with  headquarters  at  the  factory 
and  main  office,  Orange,  N.  J.  Mr. 
Sanborn  is  well  known  to  the  industry 
through  a  connection  of  several  years 
with  the  power  and  mining  department 
of  the  Erie  (Pa.)  works  of  the  General 
Electric  Company. 


S.  N.  riarkson.  associate  Western 
editor  of  the  Electrical  World,  has 
resigned  to  enter  business  for  himself  as 
a  consulting  engineer  and  in  a  specialty 
sales  field  which  will  not  conflict  with 
his  consulting  practice.  His  office  will 
be  in  the  Star  Building,  St.  Louis.  Mr. 
Clarkson  has  had  a  broad  experience 
in  the  industrial,  manufacturing  and 
central-station  branches  of  the  elec- 
trical industry  and  has  a  wide  ac- 
quaintance both  in  this  country  and 
abroad.  He  attended  the  Sydney  (Aus- 
tralia) Technical  College  and  for  about 
eighteen  months  after  coming  to  this 
country  confined  himself  to  practical 
electrical  and  mechanical  work  in  the 
Middle  West.  In  the  summer  of  1906 
he  entered  the  East  Pittsburgh  shops' 
of  the  Westinghouse  Electric  &  Man- 
ufacturing Company  as  production 
clerk.  Within  a  few  months  he  was 
made  assistant  foreman  and  two  months 
later  obtained  a  transfer  to  the  power 
division  of  the  engineering  department. 
Upon  the  formation  of  the  company's 
general  engineering  division  he  was 
appointed  to  it.  He  continued  in  this 
work  until  he  resigned  in  1910  to  be- 
come industrial  engineer  for  the  Union 
Electric  Light  &  Power  Company  of 
St.  Louis.  The  foundation  was  then 
laid  for  the  marked  growth  of  that 
utility's  industrial  power  business  which 
followed,  and  Mr.  Clarkson  was  ad- 
\anced  to  the  position  of  assistant 
sales  manager  and  sales  engineer. 
When  the  Milwaukee  Electric  Railway 
&  Light  Company,  another  subsidiary 
of  the  North  American  Company, 
planned  to  build  a  new  power  plant  in 
1917  Mr.  Clarkson  was  transferred  to 
Milwaukee  to  build  up  a  load  for  the 
proposed  new  generating  station.  How- 
ever, the  war  made  it  necessary  to  post- 
pone   the    building    of    the    new    power 


W.  A.  Darrow,  for  the  last  fifteen 
years  Philadelphia  district  sales  man- 
ager of  the  Elliott  Company,  Jeannette, 
Pa.,  manufacturer  of  power  accesories, 
has  been  appointed  special  representa- 
tive with  headquarters  in  Philadelphia. 

Charles  H.  True  has  become  vice- 
president  of  the  Locomotive  Super- 
heater Company,  manufacturer  of 
superheaters  and  boilers,  in  charge  of 
production,  with  offices  at  East  Chi- 
cago, Ind.     He  became  associated  with 


plant,  and  two  years  later  Mr.  Clark- 
son accepted  an  offer  to  become  asso- 
ciate Western  editor  of  the  Electrical 
World  and  Electrical  Merchandisinf/. 
He  is  a  member  of  the  American  Insti- 
tute of  Electrical  Engineers  and  he  is 
also  past-chairman  of  the  St.  Louis 
Section. 


the  Locomotive  Superheater  Company 
in  1912  as  works  manager.  Previous 
to  this  he  was  mechanical  engineer  with 
the  Railways  Materials  Company  at 
Chicago  and  was  engaged  in  the  de- 
sign of  metallurgical  furnaces. 

Arthur  Purdon  has  been  appointed 
general  sales  agent  for  the  Utah  ter- 
ritory of  the  Ideal  Electric  &  Manu- 
facturing Company,  Mansfield,  Ohio, 
with  offices  at  61.5  Newhouse  Building, 
Salt  Lake  Citv. 


Cecil  P.  Poole,  for  a  number  of  years 
mechanical  engineer  for  the  city  of 
.Atlanta,  Ga.,  recently  died  at  his  home 
m  that  city.  Mr.  Poole  moved  to  At- 
lanta, May  1,  1912,  to  engage  in  engi- 
neering work  in  partnership  with 
Lamar  Lyndon,  New  York  City.  Later 
he  became  identified  with  the  engineer- 
ing department  of  the  city  of  Atlanta 
in  connection  with  the  enforcement  of 
the  smoke  ordinance,  and  has  since 
been  in  charge  of  work  of  the  depart- 
ment of  inspection,  which  included  the 
analysis  of  illumination  gas,  of  which 
Mr.  Poole  had  made  a  special  study. 
Mr.  Poole  was  author  of  several  well- 
known  works  on  mechanical  engineer- 
ing. His  early  life  was  devoted  to  edi- 
torial work,  which  included  editorship 
of  the  Aniei-ican  Electrician,  associate 
aditorship  on  the  staff  of  the  Elex;- 
TRICAL  World  and  co-editorship  of 
Power  for  several  years. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Trend  Toward  Development  of  Low-Head 
Water  Powers 

WITH  the  volume  of  orders  for  waterwheels  anrl  gen- 
erators placed  last  year  it  is  interesting-  to  note  the 
large  number  of  small  units — from  625  kva.  and  below — 
that  were  sold.  In  the  past  small  water-power  sites  have 
been  neglected,  it  seems,  because  the  larger  and  more 
spectacular  developments  attracted  most  of  the  attention. 
The  development  of  these  small  projects  is  now  being 
looked  upon  more  favorably  than  ever  before.  This  is 
particularly  true  among  industrial  concerns  which  have 
available  low-head   water  powers. 

The  high  fuel  and  transportation  costs  and  the  attention 
that  is  being  given  to  water-power  developments  in  gen- 
eral, it  is  felt,  will  have  a  great  effect  on  turning  public 
interest  on  the  many  little  falls  that  could  be  developed 
for  lighting  and  power  purposes  in  small  towns  and  fac- 
tories. Machine  developments  are  ranidly  tending  toward 
this  end.  From  a  financial  point  of  view  it  is  much  easier 
at  this  time  to  promote  several  of  these  small  develop- 
ments than  one  of  the  large  ones. 

The  hydro-electric  outlook  in  general  for  the  coming- 
year  seems  to  be  favorable.  Although  licenses  for  many 
i:<rge  undertakings  have  been  applied  for  through  the 
Federal  Power  Commission  it  is  doubtful  at  this  time  that 
many  of  them,  if  their  applications  are  approved,  can  get 
their  finances  in  shape  to  go  on  with  the  ordering  of  ap- 
paratus this  year. 

Expect  Good  Sales  of  Pole-Line 
Switching  Equipment 

FOR  the  most  paift  buying  of  farm-light  and  power 
pole-line  switching  equipment  throughout  the  country 
to  date  has  been  curtailed  by  money  tightness,  a  survey 
of  the  situation  shows.  Good  prospects  for  business  are 
reported  by  virtually  every  section  of  the  country,  how- 
ever, and  in  fact  increased  sales  are  already  noted  in 
certain  of  the  Mississippi  border  states.  Deliveries  are 
everywhere  reported  good.  Prices  of  this  class  of  equip- 
ment, except  for  a  10  per  cent  reduction  by  one  manu- 
facturer in  January,  remain  unchanged.  At  least  one 
producer  is  guaranteeing  prices  until  May,  but  in  many 
quarters  lower  prices  are  expected  even  before   that  time. 

In  the  Northwest  sales  to  date  have  been  very  light  and 
consequently  stocks  are  ample.  It  is  generally  expected 
that  demand  will  pick  up  there  during  the  next  two  months. 
California,  it  is  reported,  has  presented  comparatively  little 
market  for  this  class  of  material,  but  large  manufactur- 
ers are  said  to  be  contemplating  establishing  sales  offices 
in  that  state  with  a  view  to  pushing  sales. 

Chicago  territory  finds  business  dull.  Inquiries  have 
been  frequent  for  equipment  of  farmer  and  municipal 
power  distribution  lines,  however,  but  only  in  a  few  cases 
can  the  required  financial  arrangements  be  made.  Hence 
no  actual  orders  are  being  placed.  St.  Louis  reports  about 
a  25  per  cent  increase  in  buying  over  a  month  ago,  with 
immediate  shipments  made  from  local  stocks.  The  South, 
too,  notes  an  increased  movement,  but  the  gain  in  the 
latter  district  is  not  so  marked  as  it  might  be  because  of 
the  farmers'  inability  to  move  their  cotton. 

Central  stations  in  New  England  are  pretty  well  sup- 
plied with  material  for  short  extensions  and  demand  there 
is  light.  Jobbers'  stocks,  however,  are  not  especially  com- 
plete.    The  Atlantic  States  as  a  whole  do  not  at  any  time 


present  so  fertile  a  field  for  sales  as  some  other  sections 
of  the  country,  and  just  now  money  tightness  has  _cur- 
tailed  central-station  buying.  Sales  are  expected  to  in- 
crease, and  customers  entering  the  market  will  receive 
better  deliveries  than  at  any  time  since  the  war. 


Wire  Exports  for  1920  More  than 
Eight  Million 

WHEN  the  exports  of  insulated  wire  and  cable  from 
the  United  States  for  the  year  1920  are  totaled  up 
they  come  to  a  value  of  $8,410,242.  This  value,  however, 
is  nearly  $400,000  below  the  total  for  the  year  1919,  which 
came  to  $8,792,309. 

Taken  by  the  month  a  small  peak  of  exports  was 
noticeable  in  May  of  1920,  but  it  remained  for  November 
to  show  a  radical  increase  of  more  than  100  per  cent  above 
the  month  of  October,  which  was  an  average  month  up  to 
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MONTHLY  AND  TOTAL  WIRE  EXPORTS  FOR  1919  AND  1920 

this  time.  In  the  year  previous,  however,  the  month  of 
June  showed  the  heaviest  increase,  although  this  was 
well  under  100  per  cent.  Thereafter  the  exports  fell  off, 
and   they   finished    the    year   at   a   little    over   one-third    of 

11120  .\ND  i;nn  iNsur>.\TEn  wirk  .jiXd  cabl,k  exports 

FROM  UNITED  ST.\TES 


Value  of 

A^alue  of 

1920 

1919 

Country 

Exports 

I'-.xports 

Brazil 

$1,266,802 

$981,757 

Cuba 

948,387 

549,960 

Norway 

588.274 

1,671,412 

Mexico  

585,885 

339.891 

China 

562.483 

310,592 

.\rgentina 

451,210 

691,355 

England 

450.084 

257,719 

Philippine  Island 

s      431,321 

291,1  13 

Netherlands 

298,490 

473,082 

Canada 

271,351 

197,719 

237,619 

84,140 

Brili;h  India  . 

185,607 

192,022 

Va'ue  of  Value  of 

1920  1919 

Country              Kxports  IOxpi>ri> 

Peru $164,930  $143,861 

Chile 136,094  300,425 

Sweden                           125,400  138.649 

Italy      124,109  40,401 

Dutch  East  Indies     111,833  292,207 

France   101,711  111,764 

63    miscellaneous 
countries  under 

$100,000   .            1,368,652  1,724,240 

Total  wire  and  ca- 
ble exports         $8,410,242  $8,792,309 


June's  peak.     Those  of  the  last  four  months  of  1920  showed 
a  definite  trend   upward. 

Brazil  took  the  most  insulated  wire  and  cable  from  the 
States,  $1,266,802,  with  Cuba  a  good  second  at  $948,.387. 
Norway,    Me.xico    and    China    came    along    together,    then 
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Arpentina,  Entrlaml  and  the  Philippine  Islands.  The  re- 
mainder were  under  $300,000  each.  There  were  .sixty-three 
countries  taking  less  than  $100,000  each,  which  made  a 
total  of  $1,368,652,  but  their  average  was  only  about  $22,- 
000.  The  previous  year  Norway  took  the  most  cable,  with 
Brazil  second,  Argentina  third  and  Cuba  fourth.  The  Bu- 
reau of  Foreign  and  Domestic  Commerce  compiled  the  orig- 
inal figures. 

January  Exports  of  $15,332,955 
Set  New  High  Mark 

WITH  the  month  of  Januai-y,  1921,  returning  a  value 
of  electrical  exports  amounting  to  $15,332,9.55,  a  new 
high  mark  in  monthly  exports  has  been  set.  The  1920 
average  was  $8,550,000  per  month.  Exports  far  the  whole 
year  of  1910  amounted  to  only  about  $14,750,000,  a  figure 
below  that  of  the  past  January  alone.  The  following  year, 
1911,  came  up  to  about  $18,7.50,000,  while  1914  showed  only 
$20,000,000.  So  in  the  last  eleven  years  the  exports  have 
increased  twelve  times. 

It  is  interesting  to  note  the  high  rate  at  which  electri- 
cal exports  have  been  increasing  since  last  September, 
especially  in  view  of  the  decreases  shown  in  the  values  of 
exports  of  all  commodities  over  the  last  few  months. 

E.xports  of  insulated  wire  and  cable  in  January  were 
nearly  double  those  of  any  previous  month,  and  the  figure 
for  motors  is  well  above  that  of  any  other  month.  Miscel- 
laneous exports  showed  just  under  the  high  figure  set  last 
December.  Transformers,  telegraph  apparatus,  magnetos, 
spark  plugs,  etc.,  carbon-filament  lamps,  arc  lapms,  genera- 
ators,  carbons  and  batteries  also  were  less  in  .lanuary  than 
in  some  months  of  1920.  The  values  of  fans,  heating  and 
cooking  apparatus,  metal-filament  lamps,  meters  and  meas- 
uring instruments,  switches  and  accessories,  and  telephones 
were  the  highest  ever  recorded.  Particular  attention  is 
called  to  the  value  of  fans  exported  and  of  metal-filament 
lamps,  figures  on  which  have  increaseci  very  much. 

The  Bureau  of  Foreign  and  Domestic  Commerce  has 
compiled  the  figures  in  the  attached  table: 


Batteries 

Carbons 

January,  1920  January,  1921 

$374,730              $655,712 

159  640                    70  823 

Dynamos  and  generators. , .      .        .... 

413  293 

629  461 

19,587 

358.444 

Heating  and  rooUiiiK  apparatus .  . 

.......            105,819 

661  842 

291,546 
2,447  654 

Interior  wiriiig  supplir-^ .  . . . 

168.889 

422,015 

. 90 

1,430 

7.133 

9,075 

Metal-filament  lamps                              

211,697 

620,434 

Magnetos,  spark  plug.,  ete 

.Meters  and  mea^'uring  instruments 

261.542 

188,123 

735,236 

303,900 

398.878 

2.064,424 

Rlieo-stats  and  ciintrollers 

.Switches  and  accessories 

18,558 
294,036 
183,404 
2  30,186 
350,364 
1,968,152 

$6,350,321 

161,253 

797,246 

99,673 

659,373 

Tran.sforniers 

025,372 
4,416,242 

Total  electrical  niactiiiiiT\ 

$15,332,955 

Spring  Buying  of  Poles  Is  Liglit 

PRODUCERS  of  Western  red  and  Northern  white  cedar 
poles  report  that  the  market  remains  quiet.  Spring 
buying  has  not  yet  been  in  evidence  to  any  extent,  though 
central  stations  are  taking  more  interest,  it  is  true.  Their 
needs  as  yet  have  not  advanced  beyond  the  estimating 
stage,  however,  while  electric  railways  have  given  no  in- 
tention at  all  of  buying.  Despite  this  rather  dilatory  action 
of  consumers  in  covering  their  nee<ls  for  spring  construc- 
tion work  producers  are  confident  that  the  year  as  a  whole 
will  show  good  sales.  Expectation  of  price  decreases,  it 
is  said  in  some  quarters,  is  one  factor  in  delaying  buying 
as  present  quotations  of  poles  represent  their  peak  price. 
Production  of  poles  this  present  winter  has  not  been  so 
large  as  in  other  seasons.  For  one  thing,  there  has  been 
a  comparatively  light  snowfall  in  the  regions  where  de- 
pendence is  placed  upon  snow  for  hauling;  and  in  the  sec- 
ond place  sizable  stocks,  light  demand  and  the  possibility 
of  a  price  decrease  are  said  to  have  operated  against  a 
heavy  cut  of  poles. 


Good  stocks  are  held  at  distribution  points  at  present 
so  that  shipments  are  made  from  stock.  An  Eastern  con- 
sumer can  therefore  count  on  obtaining  poles  in  from  two 
to  three  weeks  froiri  the  date  of  his  order.  Representative 
producers'  prices  for  Western  red  cedar  poles  are  as  fol- 
lows: 30-ft.,  7-in.  top,  f.o.b.  Chicago,  $10.90,  New  York, 
$12.20;  35-ft.,  8-in.  top,  Chicago,  $16.25,  New  York,  $18.30; 
40-ft.,  8-in.  top,  Chicago,  $19.80,  New  York,  $22.40.  North- 
ern white  cedar  prices  are  as  follows:  30-ft.,  7-in.  top, 
f.o.b.  Chicago,  $11.60,  New  York,  $12.50;  35-ft.,  8-in.  top, 
Chicago,  $19.05,  New  York.  $20.75;  40-ft.,  8-in.  top,  Chi- 
cago, $23.95,  New  York,  $26.15. 


Higli-Tension  Porcelain  Insulator 
Prices  Lowered 

SINCE  the  middle  of  February  four  of  the  large  manu- 
facturers of  high-tension  .porcelain  insulators  have  re- 
duced prices  on  their  product  approximately  10  per  cent. 
Not  all  insulators  are  included  in  the  drop,  however,  nor 
has  every  manufacturer  fallen  in  line  with  this  reduction 
as  yet.  The  lower  price  applies  to  all  suspension  units 
and  to  all  multi-part  pin-type  insulators.  Single-piece  pin- 
type  units  and  strain  insulators  are  not  included  in  the 
price  revision.  The  first  manufacturer  to  announce  a  price 
reduction  made  the  drop  effective  Feb.  15.  Cuts  by  other 
producers  followed  at  intervals  of  from  four  to  six  days 
until  the  last  decrease  to  be  announced  thus  far  took  ef- 
fect on  March  1.  Other  manufacturers  are  expected  to 
take  similar  action  before  long. 

Present  buying  in  this  field  throughout  the  country,  on 
the  whole,  is  light.  Deliveries  as  a  consequence  are  im- 
proving, though  but  slowly.  Stocks  of  the  finished  prod- 
uct apparently  do  not  exist  anywhere,  and  nearly  all  the 
manufacturers  still  have  such  a  large  volume  of  back  orders 
hanging  over  from  the  previous  period  of  strong  demand 
that  shipments  will  very  probably  continue  to  rule  long 
for  some  time  to  come.  In  general,  manufacturers  are 
quoting  deliveries  of  high-voltage  pin-type  insulators  on  an 
average  of  four  to  five  months.  Suspension  units,  on  the 
whole,  are  in  a  little  better  shape  as  regards  delivery. 
There  are,  of  course,  variations  both  considerably  above 
and  below  this  average  with  some  manufacturers. 


The  Metal  Market  Situation 

No  IMPROVEMENT  is  seen  in  the  copper  market. 
Prices  are  once  more  fractionally  lower,  but  price 
cuts,  instead  of  stimulating  demand,  seem  actually  to  have 
had  the  opposite  effect.  Small  producers  have  this  week 
accepted  orders  at  12.25  cents  delivered  for  prompt  and 
March  shipment;  12.37i  cents  for  April,  12.62-1.  cents  for 
May  and  12.75  cents  for  June  shipment.  Some  of  the  large 
producers  refuse  to  enter  the  market  at  these  prices,  how- 
ever. Copper  production,  as  indicated  by  the  February 
reports  of  several  operating  companies,  is  being  cut  ma- 
terially. Offerings  in  the  outside  market  are  small  with 
slightly  lower  prices  there. 


NEW  YORK  METAL  MARKET  PRICE 

M.<iroh  I.   1921  March    ,  1921 

Copper                                                                              f       s       d  £       s       d 

London,  .standard  r-pot 68        5        0  65      10      0 

Cent.,  per  I'ijund  rjeiit-  ppf  Pound 

Prime  Lake                                                                       12  75  12  50 

RIeclrolvtic                                                              12  50^12  62i  12  25 

Caiting. 12  00  12.00 

Wire  base 15  25  15  00 

Lead,  trust  price 4.00  4  00 

Antimony 5.20  5  20 

Nickel. ingot 41   00  41   00 

.-ihcet zinc, fob  smelter 1 1   00  1 1  00 

Zinc..spot 5.10  5.30 

Tin 30  25  27.50 

.Vluminum,  98to99percent 28  110  28.00 

OLD  METALS 

Cents  p.r  I'mind  Cents  per  Pound 

Heavy  copper  an<l  wire                                                    111   50    10  75  10   25    10   50 

«ras.s',     heavy 6  00      6   50  6  00-6.50 

Braas,Iight 4  00     4  25  4  00-4  25 

l.ea.1,  heavy 3  25     3  50  3  25-  3  50 

7-inc.  old  scrap                                                                 3  on     3   12',  2  87     3  00 
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The  Week 

IN  TRADE 

Prices    When    Quoted    Are    Those    Prevailing    at    the 

Opening  of  Business   on   Monday   of   This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


BUSINESS  seems  to  be  merely  holding  its  owti  in  the 
jobbing-  field.  In  the  manufacturing  field  propositions 
are  appearing  over  the  horizon  which  were  not  there  at  the 
turn  of  the  year.  Inquiries  of  a  price-seeking  nature  are 
keeping  engineering  offices  and  proposition  departments 
very  busy,  but  actual  orders  are  slow  to  come  in.  Money 
is  no  easier  to  collect  and  no  let-up  in  pressing  for  pay- 
ment can  be  afforded  at  this  time. 

Jobbers'  stocks  are  down  pretty  low  and  are  being  kept 
there  as  they  feel  that  any  renewed  demand  can  be  filled 
promptly  from  manufacturers'  stocks.  This  may  be  the 
result  on  a  larger  demand  ot  slight  duration,  but  a  pro- 
tracted demand  would  soon  clean  out  even  producers' 
stocks. 

NEW  YORK 

Conditions  in  the  electrical  market  continue  to  vary. 
Here  and  there  a  jobber  reports  a  slight  increase  in  gen- 
eral demand,  while  others  see  no  improvement.  On  the 
whole,  it  seems,  it  must  be  admitted  that  present  business 
is  quiet  not  only  in  staple  wiring  lines  but  also  on  large  and 
small   appliances  too. 

Jobbers  are  now  in  a  better  position  to  weather  a  pro- 
ti-acted  siege  of  depression,  however.  Stocks  have  been 
reduced  until  some  houses  say  they  cannot  possibly  get 
them  any  lower.  Ordering  in  virtually  every  line  of  goods 
is  being  carried  out  on  a  cautious  basis  of  immediate  needs. 
Collections  are  pushed  strenuously,  and  though  some  com- 
plaint is  heard  as  to  tightness  of  money  the  collection  sit- 
uation is  not  bad. 

Competition  continues  to  be  strong,  and  the  willingness 
to  cut  prices  to  gain  an  order  remains.  Contractors  seem 
to  be  figuring  on  considerable  work,  but  actual  jobs  in  sight 
are  lacking.  Retailers  report  that  it  is  hard  to  get  the 
public  to  buy.     Prices  in  the  past  week  have  not  changed. 

Conduit. — The  average  market  on  black  conduit  in  2,.500- 
ft.  lots  this  week  ranges  from  $70  to  $71.50  per  1,000  ft. 
for  i-in.  and  $13.5  to  $137  for  1-in.  A  very  few  jobbers 
continue  to  hold  as  high  as  $80  on  ^-in.  and  $155  on  1-in. 
black.      Demand    continues   slow   with   adequate   stocks. 

Tape. — In  100-lb.  quantities  standard  grades  of  friction 
tape  are  sold  for  from  45  to  52  cents  per  pound  and 
rubber  from  40  to  51  cents.  Stocks  are  not  large  and 
demand   is  slow. 

Flexible  Armored  Conductor. — Here  and  there  sales  are 
reported  to  have  increased,  but  general  demand  remains 
light.  Several  jobbers  are  carrying  stocks  of  between  25,- 
000  ft.  and  50,000  ft.  From  $60  to  $66  per  1.000  ft.  is 
asked   for   No.    14,   two-wire,   double-strip. 

Rubber-Covered  Wire. — On  orders  for  10,000  ft.  No.  14 
is  held  at  from  $7.75  to  $8.90  per  1,000  ft.  Sales  continue 
very  small,  but  most  stocks  ai-e  at  a  comparatively  low 
level  too. 

Vacuum  Cleaners. — A  few  jobbers  report  fairly  good  sales 
and  state  that  demand  has  picked  up.  The  majority,  how- 
ever, are  finding  a  quiet  market  with  little  or  no  increase 
in  orders.  On  the  whole  jobbers  are  well  stocked  for  pres- 
ent needs,  and  the  almost  unanimous  report  is  that  spring 
buying  will  be  done  very  cautiously.     Prices  are  steady. 

Washing  Machines. — Very  few  machines  are  being  car- 
ried in  stock  as  the  call  is  light.  There  is  some  talk  of 
expected  price  reductions. 


Knife  Switches. — Jobbers  arc  about  evenly  divided  in  re- 
porting upon  sales  and  the  number  of  switches  they  cai-ry. 
Several  report  either  a  good  or  fairly  strong  demand,  while 
about  an  equal  number  say  that  sales  are  slow.  Stocks, 
too,  vary  from  small  to  large.  A  representative  single- 
throw,  two-pole,  30-amp.  fused  switch  sells  at  $1.06  each, 
list,  in  small  lots,  with  10  per  cent  discount  for  an  order 
of  $100   value. 

Lamp  Cord.— One  thousand  feet  of  No.  18  cotton,  twisted, 
ranges  in  price  from  $16.75  to  $20,  and  No.  18  parallel 
from  $18.75  to  $26.  Demand  is  small  and,  with  few  ex- 
ceptions, so  is  stock. 

Distribution  Transformers. — Demand  has  picked  up  re- 
cently and  is  expected  to  improve  further.  One  large  manu- 
facturer has  accumulated  a  good  stock  in  this  territory 
and  can  ship  any  size  up  to  100  kva.  from  stock,  .\nother 
producer  still  has  back  orders  on  hand,  so  that  shipments 
on  sizes  under  50  kva.  in  this  instance  average  sixteen  to 
twenty  weeks.  Over  that  size  a  few  units  are  'n  stock. 
Prices  are  steady  since  the   10  per  cent  drop  a  month  ago. 


CHICAGO 

A  marked  increase  in  building  activity  is  noted  in  Chicago 
and  surrounding  cities.  The  reported  cessation  of  the  prac- 
tice of  canceling  orders  Is  giving  manufacturing  interests 
added  confidence  and  is  causing  them  not  only  gradually 
to  increase  working  forces  but  also  to  open  for  reconsider- 
ation plans  for  extensions  and  improvements  which  were 
shelved  last  fall. 

Through  recessions  that  have  been  made  in  material  prices 
and  improved  labor  efficiency  contractors  are  able  to  bid 
from  15  to  20  per  cent  less  on  jobs  than  could  be  done  last 
fall.  Several  hundred  cottages  and  bungalows  have  been 
got  under  way  in  the  past  month,  and  many  apartment 
buildings  are  being  put  under  contract. 

Actual  trade  has  not  yet  felt  the  effect  of  these  improved 
conditions.  It  will  be  a  matter  of  weeks  before  the  current 
dullness  is  greatly  altered.  Certain  price-cutting  opera- 
tions in  household  appliance  lines  have  damaged  the  sale 
of  price-maintained  lines.  This  condition  is  necessarily  of 
temporary  character  as  prices  are  felt  to  be  reasonable  on 
this  class  of  material. 

Bare  Copper  Wire. — Quotation  on  No.  8  bare  of  $16.50  per 
100  lb.  in  car  lots  is  unchanged,  but  no  merchandise  is 
moving  at  that  figure.  This  commodity  is  felt  to  be  the 
best  "buy"  in  the  market  today,  and  each  transaction  is  the 
result  of  price  negotiation. 

Insulated  Wire. — As  with  bare  copper,  quotations  on  in- 
sulated are  unchanged  but  are  merely  the  basis  on  which 
trading  begins.  The  price  of  $7.85  per  100  lb.  on  No.  14 
rubber-covered  is  purely  nominal,  as  is  also  20  cents  per 
pound  for  No.  6  triple-braid  weatherproof,  which  is  held 
for  quotation  purposes  on  a  19-cent  base.  Much  business 
is  being  done. 

Conduit. — Quotations  are  unchanged,  $64  per  1,000  ft. 
being  the  current  price  on  J-in.  black  conduit  in  5,000-lb. 
lots. 

Flexible  Armored  Conductor. — Trade  is  very  quiet,  buyers 
apparently  expecting  reductions.  Improved  building  condi- 
tions should  quicker,  demand  for  this  material  before  many 
weeks  have  passed.  In  5,000-ft.  lots  No.  14,  two  wire,  is 
quoted  $62  per  1,000  ft. 

Insulators. — High  prices  of  the  past  few  months  still  hold, 
but  a  decided  tendency  is  noted  to  shade  on  special  prop- 
ositions moh  as  high-voltage  suspension  types.  The  feeling 
is  general  that  prices  are  too  high  and  virtually  no  sales 
are  being  made.  Smaller  types  are  getting  in  better 
supply. 

Washing  Machines. — A  reduction  of  overstocks  is  being 
accomplished  by  persistent  salesmanship,  and  it  is  felt  that 
slowness  in  the  trade  has  passed  the  worst  point.  Manu- 
facturers' operations  in  this  territoi-y  average  about  35  per 
cent  of  capacity.  Some  price  cutting  has  been  engaged  in 
in  isolated  instances,  and  this  has  served  to  delay  the  arrival 
of  a  feeling  of  price  confidence  in  the  mind  of  the  general 
public- 
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BOSTON 

Business  is  marking  time  this  week,  and  considerable 
variation  is  found  between  different  localities  in  New  Ens- 
land.  In  New  Haven  jobbing-  circles  a  quickening  tendency 
is  reported,  with  inquiries  from  firearms  and  silk-manu- 
facturing concerns  which  have  kept  out  of  the  market  for  a 
long  time.  The  building  trades  strike  is  holding  down  trade 
at  Boston  and  adding  to  the  non-employment  total,  but  in 
the  leather  and  textile  industries  considerable  improvement 
is  apparent.  Extremely  active  sales  efforts  are  being  znade 
in  the  field  by  electrical  representatives,  and  in  the  domestic 
appliance  market  these  hard  strokes  of  work  are  being 
rewarded.  Heavy  sales  of  appliances  which  can  be  marketed 
at  low  price  on  account  of  their  being  of  earlier  design  are 
reported  from  Providence.  Collections  are  carefully  fof- 
lowed,  and  jobbers  are  not  buying  to  any  extent  yet.  It  is 
said  on  good  authority  that  if  a  sudden  spurt  in  business 
should  occur,  serious  shortages  in  many  of  the  smaller  elec- 
trical commodities  would  be  threatened  on  account  of  the  low 
production  resulting  from  temporary  curtailments  in  man- 
ufacturing plants  and  the  failure  of  jobbers  to  buy  for  stock. 

Pole-Line  Hardware.— Oxders  are  a  bit  slack  at  present, 
but  inquiries  are  numerous  from  central  stations  and  munici- 
pal plants.  Before  April  a  substantial  increase  in  business 
is  expected.  Prices  are  about  10  per  cent  lower  than  a 
month  ago  and  stocks  are  prepared  for  brisk  trade. 

Insulators. — Foreign  shipments  are  absorbing  so  much  of 
the  current  output  that  deliveries  are  slow  and  unsatisfac- 
tory from  the  domestic  viewpoint.  High-voltage  construc- 
tion abroad  is  keeping  American  manufacturers  very  busy. 
and  only  moderately  good  deliveries  are  being  obtained  on 
small  quantities  of  ordinary  line  service  supplies. 

Wire.— Rubber-covered  No.  14  wire  sold  at  $8  per  1,000  ft. 
in  Boston  Monday  on  a  5,000-ft.  basis.  Weatherproof  was 
steady  at  26i  cents  per  pound  in  100-lb.  to  200-lb.  lots, 
and  bare  copper  wire  was  selling  around  16.5  cents.  The 
building  impasse  is  holding  down  sales. 

Non-Metallic  Flexible  Conduit.— Prices  are  a  little  un- 
even, ranging  around  $22  and  $2.'5  on  L-m.  and  r;.-in.  sizes 
per  1,000  ft.,  in  .5,000-ft.  lots,  with  sales  running  perhaps 
7.5  cents  above  and  7.5  cents  below  these  bases  under  close 
competition.     Stocks  are  plentiful  and  demand  easy. 

Flexible  Armored  Conductor. — Plentiful  supply  and  mod- 
erate demand  have  brought  prices  to  about  $60  per  1,000 
ft.,  in  5,000-ft.  lots,  for  No.  14  double-strip.  Reduced  pro- 
duction and  uncertain  demand  have  created  a  rather  un- 
stable market. 

Lamps. — Despite  the  falling  off  in  trade  usual  at  this 
time  of  year  distributers  report  an  excellent  business.  In 
some  cases  the  sales  being  handled  exceed  pre-war  outputs 
very  .substantially,  and  one  representative  distributer  de- 
clared Monday  that  business  is  virtually  normal  for  this 
time  of  year..  Stocks  are  very  complete,  two  assemblies 
in  New  England  exceeding  2,500,000  units  the  first  of  the 
week.  Prices  hold  steady  with  the  exception  of  a  change  in 
the  discount  on  miniatures  effective  March  1  on  ten-unit 
standard  packages.  This  was  formerly  40  per  cent,  and 
it  is  now  33S  per  cent,  with  the  requirement  of  purchasing 
a  single  kind  or  else  a  stated  assortment  of  display  cabinet 
units. 

Distribution  Transformers. —  Stocks  permit  factory  ship- 
ments on  receipt  of  orders  for  most  sizes.  New  England 
factories  are  running  full  time,  and  business  is  better  than 
might  be  expected  under  present  conditions.  Raw  material 
is  in  good  supply,  but  there  is  no  great  excess  on  hand. 
Foreign  business  is  slack.  Prices  are  steady  since  the  re- 
cent change. 

ATLANTA 

Building  permits  for  Atlanta  for  the  month  of  Jarmary 
numbered  189,  valued  at  $587,000,  while  those  for  February 
numbered  232,  valued  at  $554,000.  The  number  and  value 
of  the  permits,  while  considerably  below  that  of  last  year, 
are  sufficient  to  sustain  a  fair  volume  of  business  activities. 
Since  there  is  still  a  shortage  of  housing  facilities,  builders 
express  the  opinion  that  building  in  cities  and  industrial 
centers    must    show    an    increase    in    the    early    spring    and 


summer  months.  There  are  signs  of  activity  in  municipal 
construction  lines,  several  of  the  larger  cities  having  bond 
is.sues  under  consideration.  Columbus,  Ga.,  has  just  passed 
a  large  issue,  while  Atlanta  voted  on  a  bond  issue  of  $8,8.50,- 
000  on  March  8.  The  break  in  the  price  of  cotton  to  10  cents 
is  serving  to  check  what  apparently  was  a  reawakening 
of  business  activities,  but  the  general  opinion  is  that,  despite 
the  further  reduction  in  the  price  of  the  staple,  conditions 
will  take  on  a  more  favorable  aspect  just  as  soon  as  spring 
weather  is  here  in  earnest. 

The  Atlanta,  Birmingham  &  Atlantic  Railroad  has  been 
placed  in  the  hands  of  a  receiver  by  a  federal  judge,  who 
ordered  a  sharp  reduction  in  the  wages  of  unskilled  labor, 
and  undoubtedly  the  wages  of  skilled  labor  in  the  employ 
of  this  road  will  follow  suit.     A  strike  has  been  called. 

Poles. — Outside  of  a  flurry  of  two  weeks  ago,  the  pole 
business  is  reported  as  stagnant  at  this  time,  even  in  the 
face  of  a  number  of  inquiries  regarding  line  extensions. 
Business  is  bound  to  pick  up  later  as  improvements  are  in- 
evitable. Good  stocks  are  on  hand  and  shipments  satis- 
factory. 

Ranges. — While  there  has  been  little  activity  in  this 
specialty  for  some  time  past,  jobber's  report  a  fair  volume 
of  sales  at  the  present  time.  Good  stocks  are  reported  and 
shipments  are  coming  through  promptly. 

Porcelain. — The  completion  of  a  large  number  of  jobs,  in 
Atlanta  especially,  has  had  a  tendency  to  maintain  the  trade 
in  porcelain  material,  and  business  is  about  as  good  as 
could  be  expected.  Virtually  no  change  in  price  is  reported 
other  than  an  uneven  condition  of  heavy  stocks. 

Wire. — Both  weatherproof  and  rubber-covered  wire  are 
moving  well,  and  the  attractive  prices  quoted  on  rubber- 
covered  have  particularly  stimulated  this  line.  Local  stocks 
are  in  good  condition  in  all  sizes  up  to  No.  3/0. 

Schedule  Material. — Conditions  reported  in  this  line  a 
few  weeks  ago  still  prevail,  all  jobbers  in  this  section  re- 
porting heavy  stocks  and  practically  no  sales.  Prices  are 
steady. 

Sewing  Machines. — The  demand  for  sewing  machines  is 
considerably  below  that  of  the  same  period  last  year,  and 
jobbers  report  heavy  stocks  and  little  movement.  Dealers 
have  reported  increasing  activity  but  not  sufl[icient  to  be  re- 
flected in  the  jobbers'  trade  as  yet. 

Vacuum  Cleaners. — Jobbers  are  well  stocked  and,  backed 
up  by  prompt  shipments  from  factory,  are  in  a  position 
to  handle  dealers'  trade  on  short  notice.  These  are  depend- 
ing on  concentrated  stocks  rather  than  placing  order's. 
Every  one,  however,  is  looking  forward  to  a  brisk  business 
beginning  the  middle  of  March,  following  national  advertis- 
ing campaigns. 

ST.  LOUIS 

While  there  are  unmistakable  signs  of  business  improve- 
ment, what  increase  there  is  in  the  trade  is  not  favoring 
all  alike,  and  as  a  result  there  are  certain  concerns  that 
are  somewhat  discouraged  over  the  present  outlook  and 
others  that  are  perhaps  too  optimistic.  Industry  as  a  whole 
is  not  recovering  from  the  general  depression  as  was  antici- 
pated, but  a  number  of  industrials  are  resuming  operation 
on  a  leduced  basis.  Others  are  making  plans  for  starting 
up  soon.  Utilities  are  planning  extensions  to  reach  new 
business,  and  inquiries  for  prices  on  line  materials  for  heavy 
construction  are  coming  in.  Almost  no  changes  in  prices 
have  occurred  during  the  past  week.  Stocks  in  general  are 
complete  and  in  some  items,  particularly  porcelain,  are  con- 
sidered too  heavy. 

Distribution  Transformers. — Stocks  are  aboi  i  complete 
in  all  sizes  of  distribution  transformers  for  the  urst  time  in 
several  years.  The  demand  is  slow  but  is  gradually  improv- 
ing, particularly  in  the  Central  West  and  Southwest.  One 
local  manufacturer  reports  the  transformer  demand  as  35 
per  cent  greater  than  the  month  before,  but  explains  that 
sales  in  the  larger  power  sizes  are  largely  responsible  for 
this  increase.  Another  reports  a  general  increase  in  all 
transformer  sales.    The  future  is  considered  good. 

.Appliances. — Most  appliances   are   moving   slowly   though 
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dealers  are  making  heavy  cuts  to  reduce  stocks.  Unexpected 
demand  for  washing-  machines  and  vacuum  cleaners  is  de- 
veloping. Sales  in  these  items  are  being  encouraged  by 
demonstration  displays  in  the  surrounding  territory. 

Insulators. — This  is  about  the  only  item  on  which  stock 
cannot  be  maintained,  and  sixty-day  deliveries  are  being 
quoted. 

Poles  and  Cross-Arms. — Demand  is  light,  though  inquiries 
for  prices  in  large  lots  are  persistently  coming  in  and  con- 
siderable construction  work  this  spring  is  anticipated.  De- 
liveries can  be  made  from  stock.  Cross-ai'm  prices  are 
lower  than  December  prices  by  about  30  per  cent.  Pole 
prices  are  unchanged. 

Schedule  Material. — .Stocks  are  still  topheavy  and  are 
not  moving  satisfactorily,  although  price  concessions  have 
been  made  and  nearly  all  jobbers  are  selling  below  replace- 
ment costs.  No  further  reductions  in  selling  prices  are 
anticipated. 

Wire. — No  material  change  for  the  week  is  noted.  De- 
mand is  fairly  good  and  stocks  are  full  in  both  weatherproof 
and  rubber-covered.  No.  14  is  being  quoted  at  $810  per 
1,000  ft.,  in  5,000-ft.  lots. 


SAN  FRANCISCO 

A  study  of  the  building  permits  issued  for  the  month  of 
February,  1921,  compares  very  favorably  with  those  issued 
for  February,  1920.  In  the  face  of  complaints  over  the 
paucity  of  jobs  it  is  seen  that,  generally  speaking,  1921 
shows  an  advance  over  1920.  The  exact  figures  for  February, 
1921,  are:  San  Francisco,  $3,126,.581;  Oakland,  $966,203; 
Los  Angeles,  $3,131,670;  San  Diego,  $909,775;  Fresno,  $189,- 
650.  The  exact  figures  for  February,  1920,  are:  San  Fran- 
cisco, $2,3.30,395;  Oakland,  $921,502";  Los  Angeles,  $3,286,- 
415;  San  Diego,  $138,977;  Fresno,  $594,200.  The  reverses 
in  the  case  of  San  Diego  and  Fresno  are  startling  but  not 
typical  of  actual  conditions  in  those  cities. 

An  exceedingly  strong  advertising  association  has  just 
been  formed  to  promulgate  the  advantages  of  northern 
California,  which  includes  San  Francisco,  the  bay  region  and 
the  Sacramento  valley.  It  is  now  proposed  not  only  to 
attract  tourists  and  capital  to  northern  California  but  also  to 
make  practical  efforts  to  care  for  them  when  they  arrive. 

Transformers. — ^California  offers  a  very  fertile  field  for 
transformers  because  of  the  long  transmission  lines  with 
distributing  networks  that  ai-e  now  being  I'ushed  to  com- 
pletion or  actually  ready  for  service.  Deliveries  on  large 
orders  placed  last  year  are  coming  through  in  good  shape. 
Present  business  is  good  and  no  difficulty  is  being  expe- 
rienced  in   getting   equipment  through. 

Farm  Plants.- — Sales  on  farm-lighting  outfits  have  drop- 
ped considerably  for  a  variety  of  reasoris.  The  1920  crops 
in  a  number  of  sections  are  still  unmarketed  because  of  the 
refusual  of  packers  to  pay  the  prices  asked  by  various 
fruit  and  nut  associations.  Other  crops  were  sold  at  con- 
siderably less  than  the  growers'  expectations.  This  left 
little  spare  money  for  new  purchases  and  a  general  spirit 
of  retaliation  which  has  manifested  itself  in  a  refusal  to 
buy  anything  until  prices  are  materially  reduced.  New 
distributing  systems  by  which  the  power  companies  will 
take  care  of  hitherto  isolated  farms  are  being  installed. 
Local  stocks  are  very  good  and  one  or  two  new  companies 
have  made  their  appearance.  The  sale  of  32-volt  devices 
has  been  very  disappointing,  being  still  far  less  than  it 
should  be  even  in  the  case  of  plants  just  sold,  to  say 
nothing  of  the  immense  field  awaiting  agents  who  will 
vigorously  canvass  those  who  already  have  plants. 


SEATTLE— PORTLAND 

From  present  indications  and  according  to  authorities 
on  conditions  the  peak  of  depression  in  the  Puget  Sound 
country  specifically  and  the  Northwest  generally  has  been 
successfully  passed.  Banks,  business,  agricultural  and 
manufacturing  interests  are  optimistic,  and  the  reopening 
of  industry,  including  mills,  logging  camps  and  mines, 
comcident  with  the  return  of  spring,  justifies  the  optimism. 
The   Seattle  Board  of  Public  Works  has  just  awarded  con- 


tract for  furnishing  hydro-electric  machinery  and  equipment 
for  the  Gorge  Creek  unit  of  the  Skagit  River  power  project 
to   the  Westinghouse  company  for  $1,164,804. 

Portland  manufacturers  report  business  simply  marking 
time  waiting  for  bottom  to  be  reached  in  wages  and  mate- 
rial costs.  It  is  freely  predicted,  however,  that  this  period 
of  waiting  will  be  passed  within  a  comparatively  short  time. 
.Jobbers  report  business  improving  a  little.  There  has  been 
another  reduction  in  wire  and  in  pole-line  material,  but 
porcelain  registered  a  recent  advance.  Generally  speaking, 
electrical  contractors  in  Portland  territory  report  business 
very  quiet  and  that  only  small  jobs  are  being  handled. 
Plans  for  all  large  construction  projects  are  being  held  up 
temporarily  pending  the  outcome  of  a  conference  relative 
to  voluntary  wage  reductions.  The  credit  and  collection 
situation   remains   unchanged.    ■ 

Distributing  Transformers. — Stocks  on  hand,  carried 
mainly  by  Central  Stations,  are  very  light  and  in  keeping 
with  demand  which,  owing  to  slackness  in  building  con- 
struction of  consequence,  is  at  a  minimum.  Present  pros- 
pects for  spring  and  early  summer  demand  are  more  or 
less  dubious,  depending  almost  entirely  on  the  action  taken 
by  prospective  builders  of  business  buildings.  Replacements 
are  not  hard  to  obtain. 

Farm-Lighting  Plants.— Movement  of  this  merchandise 
throughout  the  Northwest  generally  is  practically  at  a 
standstill.  Farmers  have  neither  money  nor  credit  to  buy, 
owing  to  decreases  in  prices  of  wheat,  fruit,  potatoes  aiid 
other  products.  Many  farmers  are  still  holding  out  for  a 
return  of  high  prices.  Jobbers  are  heavily  stocked  with 
plants,  many  of  them  overstocked.  No  shipments  ai'e  com- 
ing in  from  the  East  because  they  are  not  needed.  Prices 
show  no  change,  but  it  is  anticipated  that  a  drop  *ill  be 
made  during  the  summer. 


SALT  LAKE  CITY— DENVER 

The  curtailment  of  lumbering  and  mining  in  the  Inter- 
mountain  region  has  created  considerable  non-employment 
during  the  winter  just  drawing  to  a  close;  resumption  of 
operations,  however,  is  expected  with  the  coming  of  spring. 
The  need  of  employees  on  farms  will  also  absorb  thousands 
of  the  unemployed  and  relieve  the  situation  greatly.  The 
best  statistics  available  indicate  that  business  in  the  whole- 
sale field  is  equal  to  if  not  better  than  business  in  the  cor- 
responding period  of  1920.  Liquidation  of  member  banks 
in  the  twelfth  Federal  Reserve  district  has  proceeded  rapidly 
in  the  last  four  or  five  weeks,  a  reduction  of  $20,000,000,  or 
12.6  per  cent,  having  occurred.  Business  failures  are  far 
more  common  than  they  were  a  year  ago,  but  the  situation 
is  not  critical. 

Certain  sections  of  Idaho  and  Montana  have  been  par- 
ticularly hard  hit.  Many  electrical  firms,  both  wholesale 
and  retail,  are  in  a  critical  condition  right  now.  The 
demoralized  condition  of  the  agricultural  market  is  held  re- 
sponsible for  the  bad  state  of  affairs  now  existing.  In 
spite  of  difficulties,  however,  business  men  are  optimistic 
and  are  doing  everything  in  their  power  to  stem  the  tide. 
Co-operative  leagues  are  being  resorted  to  in  several  sec- 
tions. 

Vacuum  Cleaners.— The  rate  at  which  dealers  are  stock- 
ing indicates  their  confidence  in  a  flourishing  business  in 
vacuum  cleaners.  Easy-payment  plans  and  complete  dem- 
onstrations are  the  two  things  chiefly  relied  on  to  stimu- 
late sales.  More  attention  is  being  paid  to  cleaner  at- 
tachments than  has  been  apparent  heretofore. 

Washers. — Intensive  advertising  campaigns  ?re  the  out- 
standing feature  of  the  trade  in  washing  machines.  One 
concern  obtained  fifty  signed  contracts  on  the  first  day  of 
its  drive.  As  little  as  one  dollar  down  is  being  accepted 
on  contracts  that  will  run  for  twenty  or  more  months. 
Stocks  are  plentiful.  No  further  price  reductions  have  been 
reported. 

Lamp  Standards. — Renewed  interest  is  taken  in  street 
lighting  installations  after  a  long  period  of  small  activity 
due  to  municipal  retrenchment.  One  jobbing  house  recently 
secured  a  contract  calling  for  112  metal  standards,  each  to 
be  equipped   with   three  2,000-cp.  lamps. 
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and  Sales,  News  from  Jobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Stanley   Insulating  Company 

Changes  Hands 

The  Stanley  Insulating-  Company, 
Great  Barrington,  Mass.,  has  been  ac- 
quired by  new  interests,  including'  offi- 
cials of  Landers,  Frary  &  Clark,  New 
Britain,  Conn.,  manufacturers  of  elec- 
trical cooking  and  heating  equipment. 
Operations,  it  is  understood,  will  be 
conducted  as  heretofore  and  no  change 
is  contemplated  in  the  personnel  of  the 
company  at  the  present  time. 


then,  following  that  up,  will  send  its 
salesmen  out  with  the  dealer's  repre- 
sentatives to  assist  them  in  closing 
sales.  A  machine  on  the  dealer's  floor 
for  demonstration  is  advocated  as  a 
clinching  evidence  of  practicability. 


Reorganization  of  Electric 
Equipment  Company 

The  Electric  Equipment  Company. 
Spokane,  Wash.,  with  stores  at  Colfax, 
Lewiston  and  Walla  Walla,  has  been 
reorganized,  A.  M.  Cash,  of  Lewiston, 
becoming  president  and  manager.  Vice- 
president  K.  G.  Harlan  has  resigned.  A 
plan  to  separate  the  management  of 
the  stores  was  voted  down.  The  head- 
quarters will  remain  at  Walla   Walla. 


Locomotive  Superheater  Changes 
to  Superheater  Company 

On  March  1  the  name  of  the 
Locomotive  Superheater  Company,  30 
Church  Street,  New  York  City,  was 
changed  to  the  Superheater  Company. 
A  realization  of  the  necessity  for 
greater  conservation  of  fuel  in  other 
fields  in  addition  to  that  I'epresented 
by  the  steam  locomotive  has  resulted 
in  the  expansion  of  the  organization  to 
serve  in  all  fields  where  steam  is  used 
for    power. 

The  original  company  had  recently 
acquired  the  patents  and  business  of 
the  Locomotive  Feed  Water  Heater 
Company  in  order  to  conduct  the  fur- 
ther application  of  the  apparatus  for 
preheating  feed  water  through  its  reg- 
ular engineering,  inspection  and  serv- 
ice organizations,  to  which  has  been 
added  the  operating  organization  of  the 
Locomotive  Feed  Water  Heater  Com- 
pany. 


Piedmont  Electric's  Plan  to  Help 
Dealers'  Dishwasher  Sales 

In  an  endeavor  to  help  its  dealers 
introduce  and  sell  dishwashing  ma- 
chines, the  Piedmont  Electric  Company, 
electrical  supply  jpbber  of  Asheville, 
N.  C,  is  asking  its  dealers  to  send  'n 
lists  of  their  best  customers  so  that 
it  can  introduce  the  machine  to  them. 
The  Piedmont  company  states  that  it 
will  arouse  the  customer's  interest 
first  with  a  convincing  mail  campaign; 


Dudio  Acquires  Land  for  Future 
Expansion 

The  Dudlo  Manufacturing  Company, 
Fort  Wayne,  Ind.,  has  just  purchased 
five  acres  of  ground  near  its  present 
buildings,  although  there  are  no  imme- 
diate plans  for  erecting  buildings  on  this 
space.  The  company  during  the  last 
year  put  up  two  new  buildings  at  its 
present  plant  and  also  established 
branches  at  Peru  and  New  Haven,  Ind., 
but  it  has  sufficient  space .  at  hand  to 
take  care  of  the  present  low  demand 
for  magnet  wire,  etc. 


Bacharach  Instrument  Moves 
to  Larger  Quarters 

The  Bacharach  Industrial  Instrument 
Company,  Pittsburgh,  has  moved  to 
7,000-7,006  Bennett  Street,  Homewood 
Station.  This  new  building  is  a  two- 
story  brick  structure  of  18,000  sq.ft. 
floor  space,  the  additional  space  ac- 
quired by  this  purchase  giving  consider- 
ably increased  facilities  in  production 
and  service.  The  company  has  added  a 
new  line  of  monometers  and  engine  in- 
dicators, the  monometers  being  of  an 
entirely  new  design. 

Charles  Eisler  Buys  National 
Machine  &  Tool 

Charles  Eisler,  consulting  engineer, 
1.59  Clifton  Avenue,  Newark,  N.  J., 
has  purchased  the  assets  of  the  Na- 
tional Machine  &  Tool  Company, 
Newark.  The  firm's  name  has  been 
changed  to  the  Charles  Eisler  Engi- 
neering Company,  and  it  will  manufac- 
ture gear  testing  machines  as  well  as 
incandescent  lamp  machinery  in  addi- 
tion to  its  I'egular  consulting  engineer- 
ing and  machine  designing.  The  fac- 
tory and  offices  are  at  15  Kirk  Plate, 
Newark. 


Los  Angeles  Dealer  Turns  to 
Specialty  Distributer 

The  Woodill  &  Hulse  Electric  Com- 
pany, Los  Angeles,  Cal.,  announces  the 
closing  of  its  retail  store,  established 
in  1891.  The  company  will  confine  its 
efforts  in  the  future  to  the  distribution 
of  specialty  electrical  appliances  at 
wholesale  exclusively. 


Coonley  Predicts  Big  Business 
After  Liquidation 

Howard  Coonley,  president  of  the 
Walworth  Manufacturing  Company, 
Boston,  in  an  address  on  March  4  be- 
fore the  Associated  Industries  of  Mas- 
sachusetts on  "The  General  Business 
Outlook,"  forecast  several  years  of  in- 
tense business  activity  following  the 
completion  of  the  present  liquidation 
period.  He  pointed  out  that  until  liqui- 
dation is  completed  in  the  ferrous- 
metals  field  and  in  the  labor  market 
business  cannot  go  ahead  at  full  speed. 
By  the  end  of  the  first  half  of  1921, 
Mr.  Coonley  said,  he  expected  this  proc- 
ess to  be  ended.  The  absorptive  power 
of  the  domestic  market,  including  the 
tremendous  building  program  and  the 
volume  of  buying  by  the  railroads  essen- 
tial to  their  proper  development,  insures 
an  era  of  industrial  greatness  once  the 
present  transition   period   is  concluded. 


Western  Electric's  1920  Sales  Were  $206,000,000 

Sales  in  1921  Expected  to  Show  Larger  Volume  of  Company's 

Products  and  Smaller  Volume  on  Products  of 

Other  Manufacturers 


From  figures  given  in  the  annual 
report  for  1920  of  the  American  Tele- 
phone &  Telegraph  Company,  the  sales 
billed  by  the  Western  Electric  Company 
during-  the  year  1920  amounted  to  $206,- 
000,000.  Of  this.  .$114,000,000  were  to 
the  Bell  companies  and  $92,000,000, 
largely  electrical  jobbing  business,  were 
to  other  customers.  This  is  an  increase 
over  the  previous  year  of  62  per  cent 
to  the  Bell  companies  and  41  per  cent 
to  other  customers,  or  a  total  increase 
of  .'52.6  per  cent. 

Unfilled  orders  on  hand  at  the  end 
of  the  year  aggregated  $83,000,000,  as 
compared  with  $47,000,000  on  Dec.  31, 
1919.  The  company's  estimates  for 
1921  as  compared  with  1920  indicate  a 
larger  volun^e  of  business  in  its  own 
manufactures  and  a  smaller  volume  in 
its  sales  of  the  manufactures  of  others. 


Important  additions  were  made  to  the 
Hawthorne  plant,  chiefly  for  the  pur- 
pose of  providing  facilities  to  produce 
machine-switching  telephone  equipment 
in  large  quantities. 


Maker  of  Heavy  Penstocks  Adds 
Mill  Capacity 

The  M.  W.  Kellogg  Company  has  in 
process  of  construction  a  three-million 
dollar  plant  adjacent  to  its  present 
plant  in  Jersey  City,  N.  J.  When  it  is 
put  into  operation  in  the  early  fall  it 
will  increase  the  company's  capacity 
for  producing  welded  steel  pipe  about 
six  times.  It  will  be  especially  equip- 
ped to  handle  very  heavy  material  for 
penstock  work — material  of  high  head 
and  large  diameter  and  thickness.  On 
the  forty-two  acres  of  ground  the  new 
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buildings     will     occupy    about     250,000 
sq.ft.,  including  space   under   cranes. 

An  interesting  feature  of  two  recent 
orders  which  this  company  has  takan 
for  penstocks  for  the  Pacific  Gas  & 
Electric  Company  and  the  Southern 
California  Edison  Company  is  the  heavy 
tonnage  in  lap-welded  steel  pipe  in- 
volved. For  the  former  company's  Pit 
River  No.  1  installation  two  1,026-ft. 
lines,  8-ft.  diameter  at  lower  end  and 
9-ft.  at  upper  end,  li-in.  to  ^-in. 
thickness,  875  tons  of  steel  will  be  used. 
The  operating  head  is  425  ft.  For  the 
latter  company's  No.  8  Big  Creek  de- 
velopment   there    is    a    single    2,225-ft. 


extent  of  your  advertising  will  deter- 
mine the  size  of  your  1921  crop  of 
sales." 

Membership  of  the  association  in- 
creased from  forty-four  to  forty-nine 
companies  in  1920.  Seven  new  com- 
panies were  admitted  to  membership 
while  two  others  withdrew. 


Western  Electric  Salesmen's  New 
Motor  School  at  Lynn 

The  Western  Electric  Company  in 
conjunction  with  the  General  Electric 
Company  has  organized  a  power  ap- 
paratus class  at  the  factory  at  Lynn, 
Mass.,  to  acquaint  the  members  of  its 


exactly  like  that  surrounding  prices. 
There  has  been  the  same  inequality  in 
wages  as  in  commodities.  The  pi'oduct 
of  a  factory  must  be  sold  in  competi- 
tion with  similar  products  of  other 
factories,  and  if  the  other  fellows  re- 
duce prices  these  lower  prices  must  be 
met  or  the  concern  that  fails  to  meet 
them  will  soon  be  out  of  the  running. 

"The  way  to  keep  wages  up  when 
prices  fall,  or,  better,  the  way  to  enable 
prices  to  fall  without  reducing  wages, 
is  to  increase  production  and  stick  to  a 
normal  profit.  The  employer  cannot 
increase  production  all  by  himself;  the 
workman     can     and     must    thoroughly 


NEW  YORK  EDISON  COMPANY'S   FIRST  ALL-ELECTRIC  VEHICLE  SHOW  OF  JAN.  31   TO  FEB.    12 
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line.  6  ft.  at  lower  end  and  7  ft.  at 
upper  end  with  li-in.  to  s-in.  thickness. 
The  tonnage  required  is  650  tons  with 
operation  on  a  717-ft.  head.  This  is 
in  addition  to  a  certain  amount  of 
riveted  pipe. 

Pole  Producers  Hold  Quarter- 
Century  Meeting 

The  twenty-fifth  annual  meeting  of 
the  Northern  White  Cedar  Association, 
held  in  Minneapolis,  Minn.,  on  Feb.  8 
and  9,  was  attended  by  thirty-two  firms 
representing  producers  of  poles,  ties, 
logs,  etc.  Regarding  the  outlook  for 
the  present  year,  genuine  work  and 
sales  effort  are  seemingly  going  to  be 
required  to  maintain  sales.  "We  are 
starting  1921  with  January,  as  a  whole, 
the  poorest  business  month  in  years. 
February  should  be  better,  and  along 
later  in  April  and  the  first  of  May  we 
should  be  acquiring  a  full  head  of- 
steam  and  be  going  ahead  on  a  real 
normal  basis,"  president  Furlong   said. 

L.  A.  Page.  Jr.,  of  Page  &  Hill  Com- 
pany, speaking  for  the  pole  advertis- 
ing committee,  said:  "Let  us  suggest 
that  there  will  be  no  I'eward  in  1921 
for  the  man  or  concern  who  'quits  cold' 
or  'lays  down.*  The  customers  of  the 
members  of  your  association  will  be 
somewhat  more  careful  as  to  prices  and 
more  critical  regarding  quality.  Busi- 
ness will  be  good  this  year — for  the 
man  who  thinks  and  digs  for  it.  The 
intelligence    of    your    sales    effort    and 


sales  force  with  the  manufacturing  con- 
ditions which  prevail  in  the  production 
of  motors,  generators  and  other  elec- 
trical appai-atus.  Classes  are  being 
conducted  each  month  with  an  average 
attendance  of  fifteen  salesmen.  J.  L. 
Ray,  power  apparatus  sales  manager 
of  the  Western  Electric  Company,  is 
the  originator  of  the  new  school.  The 
personnel  of  the  first  classes  wei'e  mem- 
bers of  his  company's  sales  organiza- 
tions at  New  York,  New  Haven.  Boston, 
Syracuse  and  Philadelphia. 


learn  that  he  is  the  only  one  who  can 
keep  his  wages  up  by  turning  out  more 
material  which  can  be  sold  at  a  profit 
without  the  necessity  of  putting  more 
men  on  the  payroll." 


Increase  Production   to   Decrease 
Prices 

In  speaking  of  prices  and  wages, 
Tntmbidl  Cheer  for  February  —  the 
house  organ  for  the  Trumbull  Electric 
Manufacturing  Company,  Plainville, 
Conn.,  says:  "Generally  speaking,  the 
lines  that  have  come  down  the  most  are 
those  on  which  the  greatest  profit  has 
been  taken.  A  genei'al  average  must 
be  reached,  the  attaining  of  which  will 
cut  some  prices  in  two  and  other  prices 
in  much  less  proportion,  among  which 
is  electrical  material,  for  the  very 
simple  reason  that  profit  has  been  less 
than  normal  on  the  average  and  a  big 
saving  in  production  cost  must  be  ob- 
tained before  any  material  reduction 
in  selling  price  can  be  expected.  We 
with  all  others  in  the  electrical  trade 
will  welcome  the  time  when  prices  can 
be  reduced  and  a  normal  profit  enjoyed. 

"The    situation    regarding    w'ages    is 


The  Conveyors'  Corporation  of  Amer- 
ica, 326  West  Madison  Street,  Chicago, 
formerly  the  American  Steam  Conveyor 
Corporation,  announces  that  the  Power 
Equipment  Company,  131  State  Street, 
Boston,  has  been  appointed  as  New 
England  representative  for  the  sale  of 
its  American  trolley  carrier,  monorail 
equipment  for  handling  coal,  ashes, 
sand,  etc.  Colwell  &  McMullin,  79  Milk 
Street,  Boston,  are  the  New  England 
representatives  for  its  American  steam 
ash    conveyor. 

The  Stewart  Manufacturing  Corpora- 
tion, 4500  Fullerton  Avenue,  Chicago, 
announces  the  establishment  of  a  per- 
manent Cleveland  office,  419  Bangor 
Building,  942  Prospect  Avenue,  in 
charge  of  E.  P.  Grismer.  The  com- 
pany manufactures  die-molded  castings 
and   bronze-back   bearings. 

The  Bleadon-Dunn  Company,  213 
South  Peoria  Street,  Chicago,  has  ap- 
pointed the  Westei-n  .\gencies  Com- 
pany, 285  Minna  Street,  San  Francisco, 
as  its  Pacific  representative.  The  lat- 
ter company  has  branch  offices  at  125 
East  Ninth  Street,  Los  Angeles,  and 
923   Pine  Street,  Seattle. 

The  Automotive  Electric  Service  Cor- 
poration. 206  Amsterdam  Avenue,  New 
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York  City,  has  filed  notice  of  increase 
in  capital  stock  from  $10,000  to  $50,- 
000. 

Tennant  Brothers,  Dallas.  Tex.,  suc- 
cessor to  the  Texas  Battery  Company, 
has  filed  notice  of  increase  in  capital 
stock  from  $20,000  to  $25,000.  The 
company   manufactures   batteries. 

The  Stenman  Electric  Valve  Grinder 
Company,  42  SouthbridRe  Street,  Wor- 
cester, Mass.,  contemplates  taking  ad- 
ditional space  in  the  Stevens  Building, 
which  it  will  equip  for  the  manufac- 
ture of  a  new  combination  electric  ilrill 
and  valve  grinder. 

The  Shaw  Metal  Manufacturing  Com- 
pany, Seattle,  Wash.,  has  leased  a  site 
at  Twentieth  Avenue  and  Madison 
Street,  where  it  will  establish  a  plant 
for  the  manufacture  of  copper  and  brass 
tubing,  sheets,  lighting  fixtures,  road- 
light  reflectors,  etc.     It  is  expected  to 


have  the  copper  and  brass  plant  in 
operation  within  six  months.  Copper 
and  brass  sheet  rolling  machinei-y  will 
be  installed  four  months  later.  Henry 
A.  Shaw,  524  New  York  Block,  is  presi- 
dent. 

The  Mid-State  Battery  Manufactur- 
ing Company,  615  West  Grand  Street, 
Oklahoma  City,  Okla.,  recently  organ- 
ized, is  planning  to  establish  a  local 
plant  to  manufacture  storage  batteries 
and  accessories. 

The  American  Insulator  Company, 
New  Freedom,  Pa.,  it  is  reported,  is 
asking  for  bids  for  the  erection  of  a 
local  plant  on  Main  Street  for  the 
manufacture  of  electrical  insulating 
products,  to  cost   about  $75,000. 

The  Connecticut  Electric  Manufac- 
turing Company,  Bridgeport,  Conn.,  has 
filed  notice  of  increase  in  capital  stock 
from   $200,000  to  $450,000. 


Foreign  Trade  Notes 


EXTEXSIOX  OF  I.IGHTIXO  SYSTE.M 
IX  SIXG.\PORE.  —  Vice-consul  Donoghuo 
r.ports  that  thi;  Uegi.<lative  Council  ha.s 
approved  a  loan  of  $38  5,000  to  the  com- 
mis.-ii  ">ners  of  the  municipality  of  Singapore 
for  the  exten.sion  of  the  electric  lighting 
svstem  to  the  Tanglin  district. 

IRRIGATION  .\ND  POAA'ER  DEVELOP- 
.MEXT  IN  BRITISH  IXDI.\.— A  very  nil- 
portant  irrigation  development,  known  as 
the  Sutlej  Valley  Project,  is  to  be  under- 
taken in  the  Punjab,  an  agreement  having 
been  reached  between  the  government  ot 
India  and  the  native  states  of  Bahawalpur 
and  Bikanir.  according  to  an  announcement 
fiom  the  Guaranty  Trust  Company  of  New 
York.  The  project  will  irrigate  an  area  of 
more  than  9.000.000  acres  and  greatly  in- 
crease the  wheat-growing  possibilities  of 
India,  and  will  be  the  means  of  generating 
electric  power  for  industrial  and  domestic 
purposes  to  the  amount  of  about  300,000 
hp  The  work  to  be  undertaken  involves 
an  estimated  expenditure  of  fourteen  crores 
rupees  (1  crore  is  equivalent  to  10,000.000 
rupees,  and  1  rupee  equals  $0,486  at  par). 
ELECTRICAL  MAXITFACTrRING 
I>L\XT  xr  BILB.\0.  SPAIN. — The  Soci- 
edad  Iberioa  de  Construcciones  Electricas 
(,S  I  C.  E. ),  according  to  the  London  Elec- 
trUii}  hidiistiies.  has  been  formed  by  the 
Thomson-Houston  Company  of  Pans  and 
the  General  Electric  Company  of  the  t'nited 
.states  with  the  co-operation  of  the  prin- 
cipal local  banks  and  hydro-electric  con- 
cerns for  the  purpose  of  manufacturing 
electrical  equipment.  The  company  plans 
to  erect  a  plant  in  the  vicinity  or  Bilbao. 

FOREIGN  TRADE  CONVENTION.— The 
eighth  national  trade  convention  called  by 
the  .National  Foreign  Trade  Council  will  be 
held  at  Cleveland  on  May  4.  5,  6  and  7. 
The  .\merican  Manufacturers'  Export  .Asso- 
ciation, it  is  said,  will  take  a  prominent 
part  in  the  convention.  The  office  of  the 
National  Foreign  Trade  Council  is  at  the 
India  House,  No.  1  Hanover  Square,  New 
York  City.     O.  K.   Davis  is  secretary. 

AMERICAN  CHAMBER  OF  COMMERCE 
IN  ECJYPT. — According  to  information  re- 
ceived by  the  Foreign  Commerce  Depart- 
ment of  the  Chamber  of  Commerce  of  the 
United  States  the  American  Chamber  ot 
Commerce  of  Egypt  has  been  organized. 
with  headquarters  at  Alexandria,  by  busi- 
ness men  of  Alexandria  and  Cairo.  It  is 
intended  that  the  office  shall  be  used  as 
headquarters  tor  American  commercial 
travelers,  who  will  be  pla(  ed  in  communica- 
tion with  local  firms  dealing  in  their  lines. 
The  .\merican  Consul  at  Alexandria  was 
elected  honory   pri^sident    of  the  chamber. 

H'iT^RO'-ELFCTRIC  PLANT  IN  ICE- 
L\XD  CONTEMPL.\TKD. —  .\  message 
from  Reykjavik  to  the  Bcrlinii-ikc  Tidrndc, 
according  to  the  London  Enfiuinr.  states 
that  the  Islandske  Ingenicer-Forenmg  has 
requested  the  government  and  the  Alting  to 
institute  investigations  with  a  view  to 
defining  the  possibility  of  establishing  an 
industry  in  Iceland,  using  the  waterfalls  as 
the  motive  power.  The  Forening  also  re- 
quests the  government  to  receive  applica- 
tions for  a  concession  to  construct  a  large 
hydro-electric  station. 

ELECTRICAL  MACHINERY  PRO- 
POSED   FOR    THE    PORT    OF    SAVOXA, 


1T.\LY'. — The  Savona  ( Italy)  Harbor  Board 
is  reported  to  be  considering  the  installa- 
tion of  electrical  discharging  machinery  at 
the  port  of  Savona  at  an  early  date.  The 
erection  of  four  electric  bridges  for  the 
unloading  of  coal  is  also  under  considera- 
tion. 

GERM.^N  IXDUSTRIAL  COMPANIES 
CONSOLIDATE.  —  The  .\llgemeine  Elec- 
trizitats-Gesellschaft  of  Berlin,  it  is  re- 
ported, has  merged  with  the  locomotive 
works  of  Linke  Hofmann  of  Breslau.  whose 
share  capital  has  been  increased  from 
fi4,"00.000  marks  to  12ii.ooo,00(i  marks.  The 
.\llemeine  Electrizitats-Gesell.schaft  receives 
30.11(10. 000  of  the  new  shares  in  exchange 
for  shares  of  the  original  company. 


New  Apparatus  and  Publications 

EXPORT  PACKING. — C.  C.  Martin  has 
just  written  "Export  Packing."  a  gtiide  to 
the  methods  emiiloyed  by  successful 
shippers.  It  comprises  over  700  pages  and 
is  published  bv  the  Johnson  Export  Pub- 
lishing Company.  370  Seventh  .-V venue.  New 
York  City.  Considerable  attention  is  given 
to  the  ijacking  of  electrical  material. 

HICKIES  .\XD  BRACKET  HOOKS. — 
The  B.  &  L.  Stamping  Company.  Inc  .  l.i5-9 
Jamaica  Avenue.  Brooklyn,  is  distributing 
a  leaflet  describing  the  "Beimel"  stamped 
hickies   and   bracket    hooTis. 

COXTROL. — "Increasing  the  Press  Out- 
put" is  the  title  of  publication  888  dis- 
tributed by  the  Cutler-Hammer  Manufac- 
turing Company.  Milwaukee,  describing  the 
C-H  pre-set  motor  control  for  platen,  cyl- 
inder, offset,  sheet-feed  rotary  and  small 
web    jiresses. 

CORDS  AND  FIXTURES. — The  Inland 
Electric  Company,  15  North  Franklin 
Street.  Chicago,  has  issued  a  folder  on 
"Steelite"  armored  portable  extension 
fixtures. 

MOTORS. — Bulletin  No.  1  of  the  S.  A. 
Woods  Machine  Company,  Boston,  on  its 
new  general-purpose  induction  motors  is 
being  distributed. 

MET.A.LLIC  FLOORING. — The  Irving 
Iron  Works  Company.  Long  Island  City. 
N.  v.,  have  issued  catalog  3A  on  their 
fireproof  ventilating   flooring. 

CELL  TESTER. — The  Sterling  Manufac- 
turing Company.  2845  Prospect  Avenue. 
Cleveland,  has  issued  bulletin  No.  10-A. 
describing  the  "Sterling"  No.  600  high- 
rate  cell  tester. 

W.^FFLE  IRON. — The  Westinghouse 
Electric  &  Manufacturing  Company.  East 
Pittsburgh,  Pa.,  has  placed  on  the  market 
a    iK-w    electric    waffle    iron. 

INDEXES. — The  General  Electric  Com- 
pany. Schenectady.  N.  Y.,  has  issued  two 
indexes  to  its  descriptive  buUetinar  sheets 
and  supply  part  bulletins  dated  January. 
1921. 

STATIC  CONDENSERS. — The  General 
Electric  Company,  Schenectady,  N.  Y.,  has 
issued  bulletin  No.  49.714C.  superseding 
bulletin  No.  49,714B.  covering  its  static 
condensers. 

HYDROKI^ECTRIC  ST.'VTIONS.— "Auto- 
matic Hydro-Electric  Generating  Stations' 
is  the  title  of  bulletin  No.  40.604.  published 
bv  the  General   Electric  Company.   Schenec- 


tady,  N.   T.,   in   which   two  types  of  control 
are  described. 

BT'S  Sl'PPORTS. — The  Delta-Star  Elec- 
tric Company,  2433-53  Fulton  Street.  Chi- 
cago, has  recently  developed  a  new  iniit- 
lype  extra-heavy  busbar   support. 

FIRECLAY'  PHODl'CTS.— The  "Ketrac- 
toiies  Bonk"  is  the  tith  of  a  booklet  is.-.utd 
by   LacKd. -Christy,   .'^t.    Louis. 

AUTO  -  TRANSFOH.MER  .^TARTER.  — 
The  Cutler-Hammer  .Manufacturing  Com- 
p.anj*.  Milwaukee,  has  developed  a  new 
.•luto-transfornier  starter  for  standard 
squirrel-cage  motors  of  various  capacities 
ranging  from  .''i  lip.  to  100  hp. 

INSITL.VTINO  MATERI.\LS. — The  John 
C.  Dolph  Company.  Newark,  N,  J.,  has 
issued  a  catalog  de-scribing  its  insulating 
varnishe.^   and  compounds. 

BANK  PROTECTION  SYSTE.M.  —  Ed- 
wards &  Company,  140th  and  Exterior 
Streets.  New  York  C^ity,  manufacturer  of 
electrical  sign.iling  apparatus,  is  distrib- 
uting a  bulletin  describing  the  Edwards 
"bank   hold-up  alarm   system." 

INSUL.VTION. — A  new  slot  insulation, 
which  is  a  combination  of  fibrous  pajjer 
and  vMinished-i'ambric  put  togeth»-r  with 
an  insulating  hinder,  is  being  placed  on  the 
market  by  the  Irvington  Varnish  A.-  Insu- 
lator  Company.    Irvington.   N.   J. 

FAR.M-LINE  EQUIPMENT. — The  Rail- 
way &  Industrial  Engineering  Companj-. 
Greensburg.  I'a..  has  recently  placed  on  the 
market  a  horn-gap  switch,  triangular  choke 
coil,  lightning  ai-rester  and  horn-gap  fuse, 
all  combined  as  a  single  unit  on  one  base. 
PORTABLE  ELECTRIC  PL.VXT.  —  Tlie 
Home  Electric  Lighting  Company.  East 
Orange.  N.  J.,  is  distributing  a  fokier  de- 
scribing its  "Homelite"  portable  electric' 
plant  for  the  home,  farm  and  summer  camp. 
UNIT  PANEL  EQUIPMENT. — Bulletin 
L-110  issued  by  the  Allen-Bradley  Com- 
pany. Milwaukee,  describes  its  type  L-120 
unit-panel  battery-charging  boards  for  elec- 
tric   vehicles. 

TIERING-LIFTING  TRUCK. — The  Auto- 
matic Transportation  Company,  Buffalo,  has 
issued  bulletin  No.  25,  describing  its  elec- 
tric tiering-lifting  truck. 

SCRAPER  CONVEYORS.  —  The  Jeffrey 
Manufacturing  Company,  Columbus,  O..  has 
issued  catalog  No.  257.  in  which  it  de- 
scribes the  "Jeffiey"  standardized  scraper 
conve>'ors. 

ELECTRIC  FURNACES. — The  Pelton  & 
Crane  Company,  Detroit,  is  distributing  a 
pamphlet  descriliing  the  "Pelton"  porcelain 
outfit  and  the  Pelton  dental  electric  furnaces. 
POST  DRILLS. — The  Black  &  Decker 
Manufacturing  Company,  Baltimore,  has 
designed  a  post  drill  especially  for  adapting 
its  portable  electric  drill  tor  use  as  a  drill 
press  tor  heavy  drilling  or  precision  work. 
CRANE  C-\B. — The  Pawling  &  Harnisch- 
teger  Company.  Thirty-eighth  and  National 
Avenues.  Milwaukee,  has  developed  a  new 
crane  cab  in  which  all  controller  and 
current-carrying  jiarts  are  inclosed. 

COMPRESSORS, — The  Chicago  Pneu- 
matic Tool  Company.  6  East  Forty-fourth 
Street,  New  York  City,  has  issued  bulletin 
No.  607,  covering  the  Chicago  pneumatic 
oil-engine-driven  compressors. 


New  Companies 


THE  PROVIDENT  PRODUCTS  COR- 
PORATIO.X,  Wilmington,  Del.,  has  been 
incorporated  by  Chailes  B.  Bishop.  A.  M. 
Fox  and  H.  II.  Oeliletree.  The  company 
is  capitalized  at  $300,000  and  proposes  to 
manufacture  lighting  devices. 

THE  RADl.VNT  ELECTRIC  COMPANY. 
Hinghamton.  N.  V.,  has  been  incorporated 
bv  H.  J.  iJowcn.  and  G.  E.  and  V.  D.  Stur- 
devant.  The  company  is  capitalized  at 
$5,000  and  i)roposes  to  manufacture  elec- 
trical  supplies. 

THE  METER  SERVICE  CORPORA- 
TION. New  York,  N.  Y.,  has  been  incor- 
porated b\  .S.  A.  Gatvert,  F.  W.  Fouglas. 
t;.  E.  Scobal,  1790  Broadway.  The  com- 
paiiv  i..<  lapitalized  at  $25,000  and  proposes 
to    manufacture    electrical    instruments. 

THE  ELECTRIC  LIGHT  &  POWER 
CO.MPANY.  Remington.  Va.,  has  been  in- 
corporated with  a  capital  stock  of  $25,000 
to  take  over  the  plant  and  property  of  the 
Electric  Power  &  Milling  Company.  A.  L. 
Hord  is  president  ot  the  company  and  C.  W. 
Hoffman   is  secretary. 

THE  COTE  BROTHERS  M.^NL'FAC- 
TURING  CO.MP.VNY.  Chicago,  ha.-'  been 
incorporated  by  Thomas  F.  Cote,  Hubert  N. 
Stronck  and  Elmer  H.  Greaves.  4670  We.st 
End  Avenue,  with  a  capital  .stock  of  $60,000. 
The  company  proposes  to  manufai  tiire  elM.- 
Irical  devices,  etc-. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued    Feb.    15.    1921) 

1.368, 507.  Alternating  -  Current  Arc- 
Weldixo  System  ;  .Johannes  Kj*'kstad. 
Brooklyn.  N.  Y.  App.  filed  May  _•-.  19.19. 
Compensating  automatically  for  varia- 
tions  in   resistance. 

l,.?68.r>3ij.  WiNDi.N'G  Machine:  James  C. 
.Vnderson.  Rutherford,  N.  J.  App.  filed 
Aug.   13.   1919.     Coil  winder. 

I,368,.''i60.  Ozone  Generator;  Edward  L. 
.Joseph,  Westminster,  London,  England. 
App.  filed  July  19,  1920.  Electrode  con- 
sists  of  a    metallic   sheet. 

1,368,576.  Electric  Power  Plant:  Johan- 
ne.s  O.  Ruths,  Stockholm,  Sweden.  App. 
filed   Aug.    .5,   1916.      Reserve  steam   tank. 

1.368.384.  Cathode  for  Audions  :  Samuel 
S.  Torrisi.  Philadelphia,  Pa.  App.  filed 
July   111.   191S.  > 

1.368..">90.  Electric  Lamp  Base  ;  Edson  B. 
Wilcox.  iMeriden.  Conn.  App.  filed  June 
30.  1919.  Means  for  automatiially  sev- 
ering connection   in  case  of  short  circuit. 

1.368. n99.  Ttpewritin(5  Machine:  Harry 
Bates.  New  York.  N.  Y.  App.  filed  Jan. 
29,  1919.     Automatic  carriage  return. 

1.368.622.  Apirial  System  Employed  i.v 
Wireless  Telegraphy  and  Telephony: 
CharWs  S.  Franklin.  Buckhur.st  Hill,  Eng- 
land. App.  file.]  Aug.  26,  1920.  For 
directional    vvorking. 

1.368,635.  Electric  Starting  System  for 
Internal-Combustion  Engines  :  Franz 
Ki'atz  and  Gottlob  Honold,  Stuttgart, 
Germany.      App.    filed   Aug.    1.   1918. 

1.368.657.  Wireless  Direction  Finder  : 
Henr\-  .J.  Round.  Muswell  Hill.  London. 
England.  App.  filed  Sept.  13.  1920.  Used 
on   board  ship. 

1.368,659.  Testing  Apparatus:  Charles  S. 
Sapp.  Jr..  and  Ray  Sapp.  Mount  Vernon. 
Ohio.  App.  filed  Feb,  26.  1920.  Internal- 
combustion   engine. 

1.368.677.  Signaling  Device  ;  Walter  "S. 
Woodward.  Great  Falls,  Mont.  App.  filed 
Oct.  11.  1919.      Set  for  any  time. 

1.368.678.  Resistance  Unit  :  William  Zabel. 
Swissvale.  Pa.  App.  filed  July  15,  1919, 
Mounted  on  sm,all  insulating  drum. 

1.368.686.  Spark  Intensifier  for  Gasoline 
Engines  :  William  G.  Bennett,  Adrian. 
W.ish.  App.  filed  June  12.  1920.  Auxil- 
iary gap. 

1.368.694.  Starting  Rheostat  for  Electric 
Motors  :  Arthur  H.  Buckley  and  Reginald 
A.  Buckley.  Paddington.  New  South 
Wales.  Australia.  App.  filed  Sept.  4.  1919. 
Direct  current. 

1.368,700.  Portable  Electric  Lamp  :  De 
Wift  C.  Conkling,  New  Yoi-k,  N.  Y.  App. 
lil^d  June  9.   1917.      Without  batteries, 

1,368.728.  Stvli-s  Picker;  Benjamin  F. 
Hutches,  Ji<,  Allendale.  N.  J.  App.  filed 
Oct.  6,  1919.     For  phonograpliS; 

1.368,741.  Electric  Starter  for  Internal- 
Combustion  Enui-ves;  Albert  H.  .Midgley, 
Acton  Vale.  England.  App.  filed  July  10. 
1915.      For   motor  cars. 

1,368.755.  Speed-Control  Sy'STEM  ;  John  H. 
Roddey,  Charlotte,  N.  C.  App.  filed  May 
14.    1919.      Prime   mover. 

1.368.791.  Bitrglar  Alarm;  Kuwakichi 
Fujita,  Hazleton,  Pa.  App.  filed  Oct.  10. 
1919.      Cartridge-firing   mechanism. 

1,368.798.  Traffic  Register  ;  Gabriel 
Henry,  Quebec.  Canada.  App.  fiknl  March 
9.  1920.  For  photographing  the  traffic  on 
a  street. 

1,368.811.  Protective  Sy.stem  for  Elec- 
trical Conductors  :  Karl  Kurda,  Nurem- 
l)erg,  Germany.  App.  filed  Jan.  14,  1915. 
Equalizes  strength  of  electric  field  be- 
tween conductors  carrying  high-potential 
^■u^rcnts. 

1.368.317.  Storage  Battery;  Paul  M. 
Marko,  Brooklyn,  N.  Y.  App.  filed  July 
5.  1918.  Level  of  electrolyte  easily  and 
quickly  ascertained. 


1.368,828.      Time-Co.s'TROLLED  .Starting   and 

Stopi'Ing  Mechanism  ;  Jose  A.  Oca  Balda. 

New     York.    N.     Y.       App.     filed     Aug.     8. 

1919. 
1.368,850.     Automatic  Telephone  System  : 

Arthur    B.     Smith,    Evanston,    111.       App. 

filed    June    13,    1917.       Automatic    calling 

between   exchanges. 
1,368,916.        Vibrator:      Joseph      C.      Field, 

Orange.    N.    J.      .\pp.    filed    Dec.    29.    1919. 

High-frequencv   tone. 
1,368.946.      Electrical   System  ;    Joseph    K. 

Leibing,    Newark,   N.    J.      App.    filed    Nov. 

19,   1917.      Ignition   of  gas  engines. 

1.368,955.  Apparatus  for  Electrolyzing 
Salt  Solutions;  Tadao  Matsusliima. 
Kanagawken,  Japan.  App.  filed  March 
18.  1918.     By  mercury  process. 

1.368.990.  Process  of  Producing  .\rticles 
op  Quartz  Glass  ;  John  Scharl,  New 
York.   N.   Y.      .\pp.   filed   Sept.    18.  1918. 

(Issued  Feb.  22.  1921) 

15.047  (reLssue).  Electrical  Heating  De- 
vice: Francis  Boardman,  New  York,  N.  Y. 
App.  filed  July  13,  1916.  For  melting 
snow  and  ict-  in  vicinit>-  of  railway 
switches. 

15.048  (reissue).  Telephone  Exchange: 
Frank  A.  Lundquist,  Portland,  Ore.  App. 
filed  April   13,    1915.      -Vutomatic. 

1,369,003.  Semi-mechanical  Switchboard: 
William  G.  Blauvelt,  New  York,  N.  Y. 
App.  filed  Jan.  29,  1919.  Office  keyboard 
arrangement. 

1,369,019.  Signaling  System  ;  Josepli  C. 
Field,  Orange,  N.  J.  App.  filed  Nov.  26, 
1917.  Selectively  operated  signaling  sys- 
tem. 

1,369,022.       Calling     Device  ;     Charles     L. 

Goodrum.    New    Y'ork.    N.    Y.      App.    filed 

Sept.    14,    1917.      Automatic   telephone. 
1.369.025.       Auxiliary    Spark    Device    for" 

Ignition      System  ;      Ra.vmoMd      Hawley. 

Cambridge,     Mass.       App.     flhd     Nov.     15, 

1919.      Covered. 

1,369,060.  Display  Apparatus  :  Ralph  L. 
Tedesco,  Rockland,  Mass.  App.  filed  July 
17,  1919.  For  exhibiting  series  of  an- 
nouncements. 

1,369,066.  Typewriting  Machine:  John 
Waldheim.  Elizabeth,  N.  J.  App.  filed 
May  10,  1919.  Automatically  returns 
carriage    and    line   spaces. 

1,369,094.  Elevator  ;  Ernest  U  Gale,  Sr.. 
Yonkers,  N.  Y.  App.  filed  Dec,  28,  1916. 
Automatically  levels  elevator .  car-  with 
landing. 

1.369,128.  Car-Lighting  System:  liarry 
D.  Rohnian.  New  York,  N.  Y.  App.  filed 
April  16,  1917.  Railway  and  other  ve- 
hicles. 

1.369.148.  Electric  Change-Spekd  Gear- 
ing: Thorsten  von  Zweigberck.  Lancaster, 
England.  App.  filed  Dec.  13,  1916.  For 
use  on  an  automobile. 

1.369.167.  Locking  Means  for  Shells: 
Victor  R.  Despard,  Hinsdale,  III.  App. 
filed  April  6,  1918.     Lamp  socket, 

1.369.168.  Locking  Means  for  Shells; 
Victor  R.  Despard.  Hinsdale,  III.  App. 
filed  April  6,  1918.     Lamp  socket. 

1.369.204.  Process  of  Making  Chromous 
Chloride:  JIaurice  C.  Taylor,  Niagara 
Falls,  N.  Y.  App.  filed  Dec.  15.  1919. 
Electrolytic  reduction  of  chromic  chloride, 

1,369,218.  Telegraphy;  William  M.  Biuce' 
Jr..  Springfield.  Ohio.  App.  filed  May  13. 
1916.  For  linos  where  resistance  and 
capacity    have    tendency   to  start   signals. 

1,369,220.  Engine-Starting  .'System  ;  Will- 
iam A.  Cliryst,  Dayton,  Ohio.  App.  filed 
Sept.  30.  1915.  For  internal-combustion 
engines. 

1,369,271.  Cleaning  op  Metallic  Sur- 
faces ;  Thomas  A.  Edison,  Llewellyn 
Park,  AVest  Orange,  N.  J.  App.  filed 
July  3,  1919.     Previous  to  plating. 

1.369,281.  Electromagnetic- Wave-Trans- 
mitting Sytem  :  Oscar  C.  Roos,  Brook- 
lyn, N.  Y.  App.  filed  Nov.  4,  1918.  Con- 
tinuous oscillations. 

1,369,284.  AMPLIFYING  Relay:  August  J. 
Kloneck,  New  York,  N.  Y.  App.  filed 
March  8,  1915.     For  telephone. 

1,369,288.  Automatic  Telephone  Ex- 
change; Frank  A.  Lundquist,  Chicago, 
III.  App.  filed  Aug.  21.  1900.  Improved 
switch  operation. 

1.369.297.  Commutating  Dynamo-Electric 
Machine  ;  Edward  G.  Parvin.  Roselle, 
N.  J.  App.  Hied  April  9,  1920.  Simple 
and   effective  interpole. 

1.369.298.  Production  of  Ferrosilicon 
Aluminum  :  William  B.  D.  Penniman 
and  Roy  S.  White,  Baltimore.  Md.  App. 
filed  June  9.  1919.     Electric  furnace. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

PATTEN.  JIE.— The  Katahdin  Electric 
Companj.  recently  incorporated,  contem- 
plates the  erection  of  a  transmission  line 
from  Houlton  to  Patten,  connecting  up 
Smyrna  Mills,  Island  Falls  and  other  towns 
along  the  route.  At  Houlton  connection 
will  be  made  with  the  high-tension  line  of 
tlie  Gould   Electric   Company. 

PORTLAND.  ME.— The  William  Under- 
wood Company.  50  Fulton  Street.  Boston. 
Mass..  will  install  considerable  electrical 
electrical  equipment  in  its  new  plant  to  be 
built  in  Portla"nd  at  a  cost  of  about 
$150,000.  - 

SPRINGFIELD.  VT.— Oilman  &  Son  will 
install  electric  motors  and  considerable 
electricall>'  operated  machinei-y  in  th«'ii  pro- 
posed two-story  machine  shop.' 30  ft.  x  130  ft. 

NORWOOD.  MASS.— Bids,  it  is  reported, 
are  being  received  by  E.  C.  Brown  &  Com- 
pany, engineers.  220  Devonshire  Stret-t. 
Boston,  for  the  construction  of  a  power 
house,  133  ft.  x  300  ft.,  for  tlie  HoUister 
Mills  Company,  Lenox  Avenue,  Norwood. 
The   cost  is   estimated   at   $200,000. 

PROVIDENCE,  R.  L— The  United  Elec- 
tiic  Railways  Company  plans  extensions 
and  improvements  to  its  power  plant  on 
Manchester  Street,  including  tlie  installa- 
tion of  new  equipment.  The  company  also 
contemplates  extensions  to  its  substations 
and  impi-ovements   to  its  lines. 

GOSHEN.  CONN.— The  incorporation  of 
the  Goshen  Electric  Light  &  Powei-  Com- 
pany to  supply  electric  light  and  power 
service  in  this  village  is  provided  for  In  the 
bill  introduced  in  the  .State  Legislature. 
The  company  plans  to  purchase,  energy 
from  the  Connecticut  Power  Company.  Falls 
Village,  whose  high-extension  line  runs 
through  Goshen.  ,,.f 


Middle  Atlantic  States 

BUFFALO,  N.  Y.— Plans  are  untjer  way 
by  the  Lower  Niagara  River  Power  &  Watei" 
Company  for  the  construction  of  »-ii>-dro- 
electric  power  plant.  Preliminary  permit 
has  been  granted  the  company  by  the  Fed- 
eral Power  Commission  to  utilize  20.000 
cu.ft.  of  water  per  second  from  Whirlpool 
Rapids  for  operation  of  the  new   plant. 

GR-VHAMSVILLE,  N.  Y.— The  Ulster- 
Sullivan  Electric  Light  &  Power  Company, 
recently  incoiporated  with  a  capital  of 
$40,000,  contemplates  the  operation  of  a 
local  electric  light  and  power  system  with 
transmission  lines  to  extend  to  various  mu- 
nicipalities in  SuUiyan  and  Ulster  Counties. 
S.   W.    Ki'um   and    others   are   incorporators. 

GRANVILLE,  N.  Y. — The  construction  of 
a  power  plant  is  planned  bv  the  Telescope 
Cot  Bed  Company,  535  East  Seventy-ninth 
Street,  New  Y'ork  City,  in  connection  with 
its  proposed  local  factory  to  cost  about 
$100,000.  R.  G.  Gory,  50  Church  Street. 
New   Yoi'k   City,  is  engineer. 

NEW  YORK,  N.  Y. — The  Central  Catskill 
Light  &  Power  Company,  recintlv  imnr- 
porated  with  a  capital  of  $50,000.  plans  to 
operate  an  electric  light  and  power  system 
in  Ulster  and  Delaware  Counties,  J.  Hol- 
lander, 601  West  184th  Street,  and  others 
are   incorporators. 

SARANAC  LAKE.  N.  Y.— The  erection  of 
a  high-tension  transmission  line  in  the 
vicinity  of  Saranac  Lake,  Tupper  Lake  and 
Lake  Placid  is  under  consideration  by  the 
St.  Lawrence  Transmission  Company  of 
Potsdam. 

SYRACUSE,  N,  Y.— The  Franklin  Auto- 
mobile Company  will  establish  a  new  power 
plant  for  general  works  service  in  connec- 
tion with  its  new  plant  addition  now  under 
construction.  The  cost,  including  machi- 
nery, is  estimated  at  $500,000. 

MORRIS  PLAINS,  N.  J.— Bids  will  be 
I'eceived  bv  the  Depai-tment  of  Architecture, 
142  W^est  State  Street.  Trenton,  until  March 
22  for  the  construction  of  a  psychiatric  clinic 
reception  building,  including  electric  woi-k, 
etc.,  at  the  State  Hospital  at  Morris  Plains. 
F,  H.  Bent  is  state  architect. 

NEWARK,  N.  J. — The  International  Coal 
Products    Compan>',    Irvington,    is    negotiat- 
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ing  with  the  livington  Town  Oouncil  for 
pHimission  to  reconstruct  its  power  plant 
ami  pi-imary  oven,  recently  damaged  by  fire, 
lit  its  fuel  briquet  plant,  lausing  a  loss 
of  about  $100,000. 

NEWARK.  X.  J. — The  l^oard  of  Educa- 
tion will  install  considerable  electrical 
t^nuipnient.  heating  and  ventilating  appara- 
tus, etc.,  in  several  new   si-hool  buildings. 

PERTH  .VMBOT,  N.  ,1. — .\  power  plant 
will  be  constructed  by  t'le  liurnrite  Coal 
Briquette  Company,  ,")IX  New  Jersey  Kail- 
road  .\venue,  Newark,  in  connection  witii 
its  new  plant  at  Perth  .\niboy.  Conveying 
and  hoisting  machiner.\'  and  other  elec- 
trically operated  equipment  will  be  installed. 

I^.ANCASTER,  P.A. — The  Conestoga  Trac- 
tion Company  has  applieil  to  the  Public 
Service  Commission  for  autliority  to  issue 
J160,000  in  bonds,  part  of  tlie  proceeds  to  be 
used    for    extensions   and    improvements. 

I.,.\NSD.\LE,  P.\. — The  Borough  Council 
has  postponed  bids  foi  equipment  for  the 
municipal  electric  liglit  plant. 

NEW  CUMBERLAND,  PA. — W.  A,  Drom- 
gould,  143  West  .Market  Street,  York,  has 
obtained  preliminary  permission  fi'om  tiie 
Federal  Power  Commission  to  build  a 
water-power  plant  at  Marsh  Run,  York 
County.  Present  plans  pro\-ide  for  a  devel- 
opment of  88^000  hp. 

PHILADELPHIA,  PA. — Bids,  it  is  re- 
ported, will  soon  be  received  by  the  Depart- 
ment of  City  Transit.  1211  Chestnut  Street, 
for    the    construction    of    a    one-story    sub- 


B.VLTl.MORE,  MD. — The  Union  Memorial 
Ho.spital  plans  to  inMall  considerable  elec- 
trical equipment  in  the  pioposed  group  of 
buildings  to  be  constiucted  in  tlie  Ihii- 
versity  Parkway  distiict.  Plans  are  under 
way  by  tht-  board  of  t|irectors. 

WILLI.V.M.'^rORT.  .MD.— The  W.  1).  By- 
ron Company  has  plans  imder  way  for  the 
construction  of  a  power  plant  at  its  local 
works  to  co.st  about  $50,000.  Quigley  Hafer, 
1.55  Garfield  Street,  Chambersburg,  Pa.,  is 
aix-hitect. 

BRISTOL,  VA. — The  Electric  Transmis- 
sion Company  has  increased  Its  capital  from 
$.500,000  to  $1,200,000.  L.  B.  Herrington 
is  pi'esident. 

COLEM.VN.  V.\. — The  Bedford  Pulp  & 
Paper  I'ompany.  (109  East  JIain  Street, 
Richmond,  has  plans  under  way  for  an 
addition  to  its  electric  power  plant,  includ- 
ing a  (omplete  new  unit,  in  connection  with 
its  works  at  Coleman. 


North  Central  States 

WHITEHALL,  .MICH. — .\t  the  spring 
election  to  be  held  soon  tlie  proposal  to 
issue  bonds  to  the  amount  of  $33,000  for  a 
new  electric  light  and  water  plant  will  be 
submitted   to   the   voters. 

CLEVELAND,  OHIO.— The  City  Council 
has  passed  an  ordinance  authorizing"  an 
issue  of  $300,000  in  bonds  for  imprnveuT'nts 
to  the  nuinicioal  electric  lighting  system. 

DEI, .VW.VRE, OHIO. — The  Fairfield  P.ip'  r 


blRU'S-EYE  VIEW   OK   CONSTRUCTION    UNDER  WAY   FOR  500,000-HP.    HYDRO-ELECTRIC 

PLANT  BEING  BUILT  BY  THE   HYDRO-ELECTRIC   POWER  COMMISSION 

OF  ONTARIO  AT   QUEENSTON 


station  at  Front  Street  and  Fairmont  Ave- 
nue, in  connection  with  other  buildings  to 
lie  constructed  at  this  location.  W.  S. 
'I'wining  is  directoi'. 

.'<(^K.\NTON,  PA.  —  Arrangements  have 
been  made  between  the  city  officials  and  the 
Scranton  Electi'ic  Company  for  a  new 
street-lighting  system  under  a  ten-year 
contract.  Plans  include  200  new  lamp  in- 
.stallations  and  replacing  and  relocating  the 
present  arcs  and  incanflescents  with  400-cp., 
250-cp.  and  100-cp.  lamps,  totaling  1,55 1 
lamps.  The  contract  also  provides  for  an 
initial  installation  of  a  boulevard  lighting 
system  on  sections  of  Spruce  Street,  Lack- 
awanna and  Wyoming  Avenues.  W.  A. 
.Schunk  is  city  engineer. 

YORK,  PA. — The  transformer  .station  and 
toolhouse  of  the  Delta  Lighting  &  Power 
(■"ompany,  it  is  reported,  has  been  damaged 
by  fire,  causing  a  loss  of  about  $10,000. 

YORK.  PA.  —  Arrangements  are  being 
made  bv  the  City  Coimcil  for  an  issue  of 
$1,000,000  in  bonds  for  municipal  improve- 
ments, including  the  enlargement  of  the 
sewage  disposal  plant  and  the  installation 
of  new  electrically    operated    machinery. 

WIL.MINGTON,  DEL.  —  The  Bowers 
Beach  Corporation  will  establish  an  electric 
ligliting  system  and  install  otlu;r  electrical 
equipment  in  connection  with  the  develop- 
ment of  Bowers  Beach  into  a  pleasure  re- 
sort.    W.  H.  Durborough  is  president. 

BALTIMORE,  MD.  —  Plans  have  been 
approved  by  the  I*ublic  Imr>rovemenl  Loan 
Commission  for  the  installation  of  a  new 
electrically  operated  pumping  plant  at  the 
Black  River  disposal  plant  to  <-ost  abotit 
$11,000. 


Box  Company,  Baltimore,  Ohio,  will  build 
a  one-story  power  plant  in  connection  with 
its  new  paper  mill  and  box  factory  in  Dela- 
ware. The  total  cost  is  estimated  at  $160.- 
000.      T.    D.   Griley   is  manager. 

DAWSON  SPRINGS,  KY. — Bids  will  be 
leceiveil  at  the  offlee  of  the  supervising 
archite<t,  Washington,  D.  C.  until  March 
28  for  the  complete  construction,  excepting 
mechanical  equipment,  of  a  power  house 
for  the  United  States  Public  Health  Service 
Sanatorium  at  Dawson  Springs.  Plans  and 
.specifications  may  be  obtained  at  the  above 
omce. 

LEXINGTON,  KY.— The  City  Commis- 
sioners have  been  petitioned  to  install  an 
ornamental  lighting  system  on  Sho]t  Street. 

PADUCAH,  KY. — The  Padu<ah  Electric 
Company  has  plans  under  way  for  the  con- 
.struction  of  ;in  addition  to  its  power  plant 
and  remodeling  the  present  building.  .\ 
turbo-generatol',  swit<liboard  anrl  consitler- 
able  otlier  equipment  will  be  installed.  The 
cost  of  this  work  is  estimated  at  ;ibout 
$200,000.  Otlu-r  improvements,  including 
line  extensions,  will  be  made  at  a  cost  of 
about  $50,000.  Stoni'  &  Webster,  147  .Milk 
Street,  Boston,  Ma.ss.,  are  engineers. 

TERRE  H.VUTB,  IND. — The  Terre  Haute, 
Indianapolis  &  Eastern  Traction  Company, 
it  is  reported,  contemplates  improvements 
to  its  local  power  plant  to  cost  about  $600.- 
000.  Plans  include  the  construction  of  an 
addition  to  power  plant,  installation  of  ad- 
ditional equipment,  extension  of  service 
lines  and  placing  wins  under  ground,  etc. 
E.  .M.  Walker  is  general  manager. 

CHICAGO,  ILL. — The  Floyd  Manufac- 
turing Company.  522  .South  Clinton  Street, 


manufacturer  of  tools,  has  awarded  con- 
tracts for  the  construction  of  a  two-story 
plant,  122  ft.  X  240  ft.  and  a  power  house, 
32  ft.  X  60  ft.,  at  Diversey  and  North  Hard- 
ing .\  venues.  The  cost  is  estimated  at 
about  $160,000. 

D.VNVILLE,  ILL. — The  installation  of  a 
boulevard  lighting  system  on  Vermilion 
Street  has  been  approved.  E.  K.  Wolgamot 
is  president  of  the  commission. 

EAII  CLAIRE.  WIS.— At  an  election  to 
be  held  .\pril  5  the  proposal  to  purchase  the 
local  distribution  plant  of  the  Wiscon.sin- 
Minnesota  Light  &  Power  Company  will  be 
submitted  to  the  voters.  The  cost  of  the 
plant   is   estimated   at   about   $350,000. 

MANITOWOC.  WIS.— Enlargement  of  the 
municipal  power  plant  and  extension  of  the 
transmission  line  is  contemplated.  H 
Groth  is  in  charge. 

MINNEISKA,  'IviINN.  —  The  Wisconsin- 
Minnesota  Light  &  Power  Company  plans 
to  erect  an  electric  service  line  from  Kellogg 
to   Minneiska. 

COLBY.  KAN.— Bonds  to  the  amount  of 
$60,000  have  been  vote<l  for  improvements 
to  the  electric  lighting  plant.  The  plans 
include  the  installation  of  two  175-hp  and 
200-hp.  horizontal  return  tubular  boilers 
two  175-hp.  and  200-hp.  simple  non-con- 
densing Corliss-type  engines,  direct-con- 
nected to  2,300-volt,  three-phase.  60-cycle 
generators,  with  complete  boiler  room 'ac- 
cessories, motor-driven  boiler-feed  pumps 
motor-driven  deep-well  pump  and  complete 
switchboard  equipment.  C.  E.  Reid  .Man- 
hattan, is  engineer. 

.MINNEAPOLIS,  KAN.— At  an  election 
to  be  held  April  5  the  proposal  to  issue 
$60,000  in  bonds  for  the  construction  of  an 
electiic  light  plant  will  be  submitted  to  the 

voters. 

WILSEY.  KAN. — Bonds  to  the  amount 
of  $18,000  have  been  authoiized  for  the 
establishment  of  an  electric  lighting  sy.stem 
in  Wilsey.  The  plans  include  the  erection 
of  a  6,600-volt  transmission  line  to  Council 
Grove,  a  distance  of  11  miles,  and  the  in- 
stallation of  a  distributing  and  street-light- 
ing sy.stem.  C.  E.  Reid,  Manhattan,  is  engi- 
neer. 

Southern  States 

IVIOUNT  OLIVE,  N.  C— Bonds  to  the 
amount  of  $30,000  have  been  issued  for 
improvements  to  the  electric  lighting  sys- 
tem. 

LAKE     .ARTHUR.     LA.  —  Bonds    to     the 

amount  nf  $50,000  have  been  voted  for  the 
installation    of  an   electric   light   plant. 

SKI.\TOOK,  OKL.\— Charles  Page  of 
Sand  -Springs  contemplates  the  installation 
of  a  lighting  system  at  Skiatook.  R.  Harris 
is  representative. 

ELECTR.\,  TEX. — Tlie  power  house  of 
the  (Gladiolus  Oil  Company,  it  is  reported, 
has  been  damaged  by  fire,  causing  a  loss 
of  about  $10,000.  The  plant,  it  is  under- 
stood, will  be  rebuilt. 


Pacific  and  Mountain  States 

MARSHFIELD,  ORE. — The  construction 
of  an  electi'ic  light  and  power  plant  in 
Marshtield  to  co.st  about  $110,000  is  under 
consideiation. 

O.VKDALE,  CAL, — The  Oakdale  Irriga- 
tion District  Board  is  considering  the  ques- 
tion of  utilizing  the  water  powei*  of  thf 
new  Melones  dam  to  generate  electricity. 
H.  H.  Wadsworth  is  consulting  engineer. 
H.  B.  MeMath  of  Riverside  is  director  of 
board. 

S.VN  FR.VNCISCO,  CAL.  —  The  Great 
Western  I'ower  Company,  14  Sansome 
Street,  has  completed  plans  for  th*-  con- 
struction and  completion  of  its  new  Ii>-dro- 
electric  plant  at  Plattsville.  Plumas  Countv. 
The  cost  is  estimated  in  excess  of  $1,000,000. 

WOODLAND,  CAL,— The  City  Trustees 
have  autiiorizeiT  new  bids  to  be  asked  for 
the  installation  of  an  electrolier  system. 

PARAGOULD.  .\RK. — Bids  will  b-  re- 
ceived bv  the  Commissioners  of  the  Para- 
KOuld  Water  District  No.  3.  at  the  office 
of  W.  R.  Heagler  &  Sons,  Engineers,  Bertig 
Office  Building,  Paiagould.  until  .\pril  12 
for  the  consti-uction  of  a  power  house  and 
for  power  plant  and  pumping  equipment  in 
connection  with  waterwoi-ks  project.  The 
cost  is  estimated  at   $120,000. 


Canada 


ST.  THOM.VS.  0.\T.  —  Residents  of 
Yarmouth  and  Southwood  are  petitioning 
for  the  extension  of  electric  service  lines 
from   St.   Thomas   to   the  two   townships. 

ASIOS,  QUE. — The  Temiscaminque  Com- 
pany will  soon  ask  for  bills  for  the  develop- 
ment of  water  power  on  the  Megiscane  and 
Bell  Rivers. 
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Taxes  on  a  War  Basis  in 
Peace  Times 

WITH  the  paying  of  the  first  installment  of  income 
and  excess-profits  taxes  on  Tuesday  of  this  week 
attention  was  again  vividly  directed  to  the  cost  of  wars 
and  preparations  for  wars.  At  the  same  time,  the 
official  estimates  of  revenue  this  year  from  income 
taxes — two  and  a  half  billions  of  dollars — when  com- 
pared with  nearly  four  billions  (70  per  cent  of  all  taxes) 
collected  in  1920,  furnish  an  index  to  the  extent  of 
deflation  in  industries  and  the  vanishing  of  profits 
created  by  military  needs,  thus  making  the  taxing  of 
incomes  on  a  war  basis  obsolete  and  ineffective.  Every 
breadwinner,  together  with  those  who  are  responsible 
for  the  management  of  the  industries  and  business  of 
this  country,  is  confidently  looking  to  Congress  for  a 
new  program  of  reductions  in  the  costs  of  government 
and  revised  methods  for  raising  revenue  that  will  make 
it  possible  to  amend  the  income-tax  laws  so  as  to  elimi- 
nate excess-profits  taxes  and  the  higher  surtaxes.  Such 
a  revision  would  have  a  prompt  and  stimulating  effect  on 
all  lines  of  business,  acting  like  a  tonic  on  an  emaciated 
convalescent. 


\ 


Nothing  to  Fear  in  a 
Falling  Market 

MANUFACTURERS  must  be  prepared  to  meet  the 
cry  for  lower  prices,  not  necessarily  because  their 
prices  are  unduly  high,  but  because  other  commodities, 
which  have  hitherto  been  almost  out  of  reach,  are 
beginning  to  approach  normal.  The  public  is  inclined  to 
believe  that  all  manufacturers  have  profiteered,  and  the 
burden  of  proof  therefore  will  be  thrust  on  the  producer. 
Moreover,  in  a  buyers'  market  every  intelligent  manu- 
facturer and  jobber  will  want  to  be  on  the  right  basis 
with  his  customers.  Now,  while  prices  in  many  indus- 
tries have  soared  skyward  and  production  likewise,  those 
in  the  electrical  industry  have  as  a  rule  been  conserva- 
tive, and  very  markedly  so.  We  must  not,  however, 
assume  a  "holier  than  thou"  attitude  on  that  account, 
but  must  scrutinize  our  business  and  methods  to  make 
sure  that  we  are  ready  to  serve  our  customers  as  they 
want  to  be  served  and  not  just  as  we  want  to  serve  them. 
Very  surely,  unreasonable  demands  will  be  made 
on  the  industry,  and  these  will  have  to  be  dealt  with 
sympathetically  but  firmly.  If  it  is  possible  to  grant 
reductions  or  better  terms,  these  should  be  given,  and 
if  business  can  be  restarted  by  taking  some  losses,  it 
may  be  the  part  of  wisdom  to  bear  them.  But  it  is 
short-sighted  to  put  artificial  props  under  trade  and 
industry  in  an  attempt  to  prevent  readjustment.  It  will 
also  avail  nothing  to  offer  goods  at  cost  or  less  if  there 
are  no  takers.  First  determine  if  there  is  a  market 
and  then  ascertain  what  must  be  done  to  satisfy  the 
demand.      The   electrical    industry   has   been    too    sane 


(luring  the  flurry  and  bluster  of  the  war  to  be  stampeded 
now  into  instability  and  error  because  of  temporary 
depression.  Having  acquitted  ourselves  nobly  and 
honorably,  there  is  nothing  to  fear. 


Carrying  the  Utility  Message 
to  the  People 

A  GENERATION  ago  every  one  became  familiar  with 
the  exhortation  to  "carry  the  message  to  Garcia." 
Today,  within  the  perspective  of  the  public  utilities 
there  is  a  multitudinous  Garcia,  physically  tangible 
though  mentally  remote,  known  as  the  people,  and  to 
carry  their  message  to  the  people  is  an  object  deserv- 
ing and  requiring  all  the  tact,  ardor  and  perseverance 
that  utility  men  can  bring  to  the  task.  In  its  own 
way  it  is  as  difl!icult  an  undertaking  as  pursuing  an 
elusive  general  through  the  unmapped  regions  of  his 
native  Cuba.  The  technical  and  industrial  journals, 
with  their  specialized  circulation,  cannot  reach  the 
people  directly.  The  daily  press,  from  the  utility  point 
of  view,  may  be  roughly  divided  into  two  classes — the 
conservative  newspapers,  which  the  public  is  prone  to 
class  as  organs  of  the  "interests,"  and  the  radical  sheets, 
which  carry  chiefly  the  counterfeit  and  truculent  mes- 
sages of  the  demagogue.  It  is  refreshing  therefore  to 
find  a  popular  national  weekly  acting  as  a  volunteer 
messenger  from  the  electric  light  and  power  industry 
to  its  millions  of  readers,  and  the  editorial  printed  in 
Collier's  for  March  12,  to  which  we  make  more  extended 
reference  on  another  page,  will  be  hailed  as  a  promising 
sign  of  the  times  by  all  branches  of  the  great  electrical 
industry. 


Public  Ownership  of  Securities 
Will  Offset  Agitation 

IN  THOSE  communities  where  there  prevails  agita- 
tion for  home  rule  or  municipal  ownership  public  util- 
ities are  benefiting  by  encouraging  the  purchase  of  their 
securities  by  the  local  public.  It  is  not  sufficient 
merely  to  offer  the  securities  for  sale.  They  must  be 
offered  in  small  enough  denominations  or  on  the  easy- 
payment  plan  so  that  all  can  buy.  They  must  be  made 
readily  available  across  a  counter,  like  bread  in  a  gro- 
cery store.  They  must  be  advertised  and  the  easy- 
payment  plan  featured.  Above  all,  the  public's  whim 
should  be  met  by  pointing  out  that  here  is  an  opportu- 
nity for  the  citizens  to  own  the  local  lighting  company. 
Perhaps  the  proportion  of  the  total  securities  taken  by 
customers  will  be  small,  but  that  is  not  important  if 
the  portion  which  is  taken  is  well  distributed.  Every 
holder  of  securities  will  take  a  new  interest  in  the  com- 
pany. Because  he  has  money  invested  in  it  he  will  be 
anxious  for  its  prosperity,  and  the  desires  of  many 
citizens,  even  if  their  holdings  are  small,  will  naturally 
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lead  public  utility  commissions  to  consider  an  increased 
rate  of  return  on  public  utility  investments  more 
impartially. 

Aside  from  the  fact  that  distribution  of  securities 
among  the  townspeople  will  make  them  more  sympa- 
thetic, it  will  make  the  securities  more  attractive  to 
outside  investors.  These  will  have  more  confidence  in 
an  investment  that  is  attractive  to  the  local  public;  they 
will  have  less  fear  of  municipal-ownership  agitation ; 
they  will  feel  that  they  have  a  better  opportunity  tu 
get  a  reasonable  return  on  their  investment.  Owner- 
ship of  utility  securities  by  company  employees  shoula 
also  be  fostered  as  the  surest  method  of  increasing  their 
loyalty  and  aiding  economical  operation.  Old  as  these 
ideas  are,  they  are  not  everywhere  appreciated,  and 
hence  their  constant  reiteration  needs  no  apology. 


very  small  part  of  its  pristine  simplicity  will  be  left. 
However,  as  we  have  previously  remarked,  the  real 
solution  of  the  problem  primarily  requires  the  vision  of 
a  prophet. 


Load  Factor  and  Fuel  Cost 

Determine  Importance  of  Economy 

EXPERIENCE  has  shown  that  few  hydraulic 
privileges  can  be  developed  to  anything  like  their 
proper  value  without  occasional  aid  from  steam 
auxiliaries.  In  rare  instances  storage  sufficient  fully  to 
equalize  the  flow  of  a  stream  is  available,  and  then  aid 
from  steam  is  necessary  only  for  the  purpose  of  emer- 
gency protection  against  breakdown.  Very  frequently 
this  reserve  is  obtained  bj'  leaving  intact  some  displaced 
steam  plant  with  electrical  equipment  enough  to  aid  in 
emergencies.  Aside  from  this  unusual  condition  steam 
may  be  needed  for  brief  periods  to  carry  a  system  peak 
over  a  considerable  portion  of  the  year,  as  in  the 
development  of  streams  for  something  over  the  minimum 
flow,  for  a  considerable  part  of  the  operating  hours  and 
at  variable  load  when  a  larger  amount  of  secondary 
power  from  the  hydraulic  standpoint  is  developed,  and 
finally  for  a  large  service  all  the  time.  In  the  latter 
case  the  tail  is  apt  to  wag  the  dog,  and  the  real  auxiliary 
is  hydraulic  instead  of  steam. 

The  design  of  plants  to  meet  these  varying  require- 
ments is  perhaps  a  task  for  the  prophet  rather  than 
the  engineer,  but  the  paper  by  E.  B.  Powell  in  this 
issue  gives  a  very  clear  notion  of  the  way  in  which  these 
various  types  of  auxiliary  have  to  be  worked  out  to  give 
the  best  economic  i-esult.  The  broad  general  principle 
underlying  it  all  is,  of  course,  that  the  less  an 
auxiliary  plant  is  used  the  heavier  relatively  become 
its  fixed  charges  per  kilowatt-hour  furnished  and  the 
less  important  relatively  the  running  or  fuel  charges. 
This  indicates  a  cheap  and  relatively  inefficient  plant,  or 
at  least  a  plant  in  which  operating  efficiency  is  sacrificed 
to  insure  low  fixed  charges.  As  the  probable  use  of  the 
plant  increases  the  operating  and  fixed  charges  change 
in  relative  value  until  finally  a  point  is  reached  where 
it  is  necessary  to  build  for  relatively  heavy  steam  service 
obtained  on  the  most  economical  basis  possible. 

With  rising  costs  of  fuel  and  rising  costs  of  labor  the 
importance  of  a  plant  which  can  be  run  economically 
becomes  relatively  much  greater  than  it  was  fifteen  or 
twenty  years  ago  or  even  prior  to  the  war.  In  earlier 
days  it  was  easy  to  make  the  mistake  of  overestimating 
the  probable  use  of  an  auxiliary  plant  and  providing  a 
very  beautifully  worked  out  steam  station  which  proved 
from  lack  of  use  a  liability  rather  than  an  asset.  Such 
mistakes  can  be  made  today,  but  much  less  frequently, 
and  we  are  disposed  to  think  that  the  emergency  plant 
will  gradually  become  more  elaborate  and  refined  as 
fuel  costs  increase  until  in  the  majority  of  instances  a 


Recent  Attainments 
in  Wired  Radio 

A  NUMBER  of  interesting  results  based  on  studies 
and  practical  tests  made  by  Signal  Corps  officers 
during  recent  months,  such  as  telephonic  communication 
between  a  fixed  terminal  .station  and  a  railroad  train 
moving  parallel  to  the  line  wire  employed,  were  de- 
scribed in  the  Journal  of  the  Franklin  Institute  for- 
January  last,  by  R.  D.  Duncan,  Jr.  The  frequencies 
used  in  the  test  alluded  to  were  relatively  high  (300,000 
to  600,000  cycles  per  second),  or  such  as  ordinarily  are 
used  in  radio  telegraphy.  The  amount  of  power  devel- 
oped at  the  generating  end  was  surprisingly  small 
considering  the  distance  to  which  communication  could 
be  carried.  * 

An  important  question  which  presents  itself  at 
such  frequencies  is  the  value  of  the  hyperbolic  angle 
subtended  by  a  line  of  given  length  and  size  of  wire. 
The  electrical  constants  of  the  line,  such  as  the  linear 
resistance,  indflctance,  capacitance  and  leakance,  are  not 
necessarily  the  same  as  at  ordinary  low  frequencies. 
It  is  pointed  out  that,  according  to  existing  theory,  the 
linear  resistance  rises  considerably  toward  high  fre- 
quencies, partly  owing  to  skin  eff'ect  and  partly  owing 
to  radiation.  The  linear  leakance  also  increases  con- 
siderably, partly  owing  to  radiation ;  but  the  linear 
inductance  and  capacitance  remain  fairly  constant.  The 
vector  sending-end  impedance  of  a  line  is  thus  com- 
pelled to  execute  a  series  of  spirals  as  the  frequency  is 
changed. 


Misuse  of  Engineering  Data 
for  Legal  Purposes 

THE  misuse  of  engineering  data  in  either  court 
or  commission  proceedings  is  a  rather  common  oc- 
currence. From  the  standpoint  of  professional  ethics, 
if  for  no  other  reason,  such  practices  should  be  severely 
condemned.  It  is  to  be  regretted  that  there  is  not  some 
method  of  calling  to  account  individuals  who  will  in- 
dulge in  them.  A  recent  conspicuous  instance  is  the 
testimony  of  witnesses  before  a  state  commission  re- 
garding the  telephone  interference  factor,  on  which  the 
American  Institute  of  Electrical  Engineers  has  pre- 
sented reports  of  studies.  One  witness  under  examina- 
tion said: 

"The  interference  factor  is  something  that  is  the 
meter  or  the  means  for  measuring  the  interference  be- 
tween a  power  line  and  a  telephone  line,  something  that 
is  not  at  all  private  property  as  far  as  the  telephone 
company  is  concerned,  but  came  out  in  the  last  two 
years  by  the  American  Institute  of  Electrical  Engineers, 
who  have  spent  a  lot  of  time  in  these  kinds  of  investi- 
gations, and  it  is  a  means  agreed  upon  by  them  as 
satisfactory  of  measuring  the  effect  that  certain  power 
lines  have  in  certain  voltages,  current  and  machinery 
on  telephone  lines." 

Another  witness  said:  "I  would  also  like  to  point 
out  that  the  American  Institute  of  Electrical  Engineers 
has  investigated  this  question  of  telephone  interference 
factor,  not  as  a  telephone  company  but  as  an  institution 
of  unbiased  engineers,  and  that  means  that  the  repre- 
sentatives of  the  power  companies  were  interested  in  this 
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investigation  and  took  part  in  it  just  as  much  as  the 
telephone  engineers  did,  and  these  tests  show,  as  I 
have  studied  them  in  the  Transaction.'^  of  the  American 
Institute  of  Electrical  Engineers,  that  any  such  tele- 
phone interference  factor  as  we  have  here,  of  173,  is 
considered — must  be  considered — veiy  high  in  compari- 
son to  other  known  measurements  of  telephone  inter- 
ference factors." 

These  are  verbatim  quotations  from  a  transcript  of 
the  evidence,  and  the  impression  throughout  the  tes- 
timony is  that  the  telephone  interference  factor  is  an 
established  standard  providing  a  definite  and  complete 
means  for  evaluating  inductive  interference.  Reference 
to  a  review  of  the  committee's  work  as  presented  to  the 
Institute  in  February,  1919,  shows  that  the  factor  is 
far  from  a  definite  one  in  the  sense  that  such  units  as 
"horsepower,"  "kilowatt"  and  other  like  terms  are  defi- 
nite. The  report  was  presented  to  "encourage  the  trial 
use  of  telephone  interference  factor  and  the  collection  of 
information  by  any  who  are  interested,"  and  the  deter- 
mination of  limiting  values  was  deferred  because  of 
the  lack  of  definite  information  on  which  to  base  a 
conclusion. 

At  the  present  moment  the  inductive  interference 
committee  of  the  National  Electric  Light  Association 
and  the  wave-shape  sub-committee  of  the  Institute  are 
carrying  on  studies  designed  to  provide  definite  informa- 
tion from  which  further  conclusions  can  be  drawn.  The 
factor  as  so  far  defined  does  not  furnish  a  quantitative 
measure  of  the  interference  of  a  power  line  with  the 
telephone  service,  but  is  more  correctly  a  measure  of  the 
sensitivity  of  the  present  standard  telephone  receiver 
to  the  wave  shape  of  periodic  induction  currents  flow- 
ing through  it,  regardless  of  their  source.  An  analysis 
of  the  committee  reports  does  not  furnish  any  reason 
for  assuming  that  the  data  on  which  the  rule  is  based 
justify  the  application  of  the  factor  in  such  a  case  as 
the  one  in  question  with  any  hope  of  obtaining  a  cor- 
rect basis  for  important  decisions.  The  rule  does  not 
consider  the  effect  of  balance  of  the  power  and  telephone 
circuits,  the  degree  of  co-ordination  of  the  transposition 
systems,  the  dimensions  of  the  parallel  or  a  number  of 
other  factors  that  are  equally  important.  In  .short,  as 
defined,  it  is  not  in  any  sense  a  standard  for  the  com- 
plete measurement  of  inductive  interference. 

It  is  regrettable  that  such  testimony  should  be  in- 
jected into  a  national  question  which  has  already 
been  the  subject  of  a  great  deal  of  controversy. 
Whether  justified  or  not,  the  conclusion  is  bound  to  be 
drawn  in  some  quarters  that  improper  use  is  being  made 
of  actions  of  the  American  Institute  of  Electrical  Engi- 
neers clearly  intended  to  help  in  the  working  out  of  an 
admittedly  difficult  situation.  In  the  particular  case 
involved  the  result  has  been  to  drag  into  a  commission 
hearing  not  only  the  incomplete  work  of  the  Institute 
committee  but  also  the  investigations  that  are  being 
carried  on  by  the  National  Electric  Light  Association 
inductive  interference  committee  in  the  endeavor  to 
advance  the  study.  None  of  these  investigations  is  in 
any  way  complete  enough  to  admit  of  conclusions.  For 
that  reason  the  information  is  practically  valueless  in 
arriving  at  decisions. 

The  men  controlling  the  destinies  of  both  the  power 
and  telephone  industries  can  well  pause  and  consider 
the  end  to  which  this  sort  of  thing  leads.  The  public 
is  just  as  vitally  interested,  and  if  such  incidents  are 
allowed  to  occur  a  conflict  will  develop  in  which  the 
public  will  ultimately  take  a  part  that  will  not  be  wel- 


come to  either  of  the  two  industries.  There  was  never 
a  better  time  to  about  face  than  right  now.  The  solu- 
tion of  the  problem  must  depend  on  co-operation  between 
the  power  and  telephone  industries  exercised  in  such  a 
way  as  to  solve  the  problem  with  the  least  total  inter- 
ference to  the  service  of  either  utility. 


House-Wiring  Contracts  Obtained 
at  $6.57  Each 

SERMONETTES"  have  appeared  in  the  Electrical 
World  at  frequent  intervals  during  the  last  forty 
years  with  house  wiring  as  the  text.  The  conviction 
consistently  maintained  can  still  be  emphasized,  namely, 
that  central-station  companies  can  increase  their  gross 
revenue  in  no  more  permanent  way  than  through  an 
aggressive  policy  aimed  at  increasing  both  the  per- 
centage of  residence  service  connections  in  the  territory 
served  by  the  distribution  network  and  the  degree  of 
use  of  electric  service  from  each  connection.  Not  long 
ago  a  comprehensive  report  was  published  in  the 
Electrical  World  (May  15,  1920)  showing  the  number 
and  distribution  of  houses  that  are  now  wired — a  report 
that  indicated  commendable  activity  in  some  sections 
and  sins  of  omission  in  many  others.  In  this  issue 
L.  J.  Wilhoite  gives  an  instructive  account  of  the  work 
of  the  Chattanooga  (Tenn.)  company  during  the  past 
two  years  that  furnishes  inspiration  and  much  useful 
information  on  this  familiar  subject. 

When  the  campaign  was  started  early  in  1919  the 
rrogram  was  laid  out  for  an  indefinite  period,  with  a 
grim  determination  to  get  all  the  business  in  sight 
irrespective  of  previous  theoretical  data.  The  customary 
difl!iculties  were  promptly  found — conservatism  on  the 
part  of  the  customer,  sluggishness  on  the  part  of  the 
contractor  and  little  precedent  in  determining  the  most 
desirable  lines  of  attack.  In  picking  out  the  needed 
salesmen  a  somewhat  unusual,  if  not  unprecedented, 
course  was  followed  in  which  "push  and  snap"  in  ring- 
ing doorbells  was  given  preference  over  a  knowledge  of 
the  central-station  business  or  technical  experience, 
such  fundamental  instruction  as  the  salesmen  might 
need  being  furnished  through  an  impromptu  night 
school.  The  results  obtained,  however,  amply  justify 
the  departure  from  former  practice  since  by  means  of 
this  campaign  the  company  has  taken  on  something  like 
three  thousand  residence  customers  with  more  in  sight. 
Moreover,  the  tentative  allowance  of  about  $10  per  cus- 
tomer which  had  been  flgured  out  as  the  probable  cost 
was  reduced  a  little  more  than  one-third. 

To  pessimistic  central-station  men  who  still  have  lurk- 
ing doubts  about  the  cost  and  value  of  house-wiring 
campaigns  the  Chattanooga  results  are  a  practical  object 
lesson.  As  to  the  possibilities  of  residence  connections 
as  revenue  producers,  we  may  also  casually  mention  that 
a  good  many  gas  companies  live,  move  and  have  their 
being  and  pay  dividends  on  residence  business;  while 
from  the  electrical  service  standpoint  Mr.  Wilhoite 
pungently  remarks,  "We  know  of  a  man  who  owns  a 
central-station  system  with  less  than  half  this  number 
of  customers  on  its  lines  and  is  making  a  very  good 
living  out  of  it."  Good  effects  from  a  really  energetic 
house-wiring  campaign  in  face  of  all  the  difficulties  that 
go  with  the  wiring  of  old  houses  are  not  peculiar  to 
Southern  cities — the  idea  can  be  applied  with  profit 
almost  anywhere  in  times  like  these,  when  buying  needs 
stimulation  of  a  healthy  sort  and  business  is  not  dead 
but  just  hard  to  get. 


Willis  Rodney  Whitney 


A  profound  scientist  whose  practical  conception  of  research  work  and  the  results 

of  whose  labors  have  furnished  inspiration  to 

investigators  of  all  nations 


THE  opportunity  and  the  resouuces 
to  create  a  great  research  labora- 
tory dedicated  to  investigations  in 
pure  science  on  a  large  scale  have  come 
to  few  scientistij.  Such  an  opportunity 
was  offered  Dr.  W.  R.  Whitney  more 
than  twenty  years  ago  wlicn  he  was 
asked  to  become  director  of  industrial 
research  for  the  General  Electric  Com- 
pany. Endowed  with  marked  ability  as 
an  investigator  and  with  a  vision  of  the 
practical  needs  of  industry  in  the  unsur- 
veyed  fleld.s  of  pure  science.  Dr.  Whitney 
has  applied  organized  research  with 
results  that  have  been  of  great  benetlt 
to  civilization   in   all   lands. 

To  the  electrical  industry  Dr.  Whitney 
is  well  known  for  his  work  in  perfect- 
ing electric  lamps.  The  first  radical 
Improvement  in  the  carbon  incandescent 
filament  since  Edison  wa.s  due  to  his 
personal  work.  He  devised  a  filament 
which  had  a  new  form  of  carbon  that 
gave  25  per  cent  more  light  for  the  same 
wattage   than    the   standard   carbon-fila- 


ment lamp.  Dr.  Whitney  also  did  valu- 
able worit  in  the  development  of  the 
use  df  wrought  tungsten  for  electric 
light  filaments  and  in  perfecting  the  gas- 
filled  electric  bulbs.  Among  other  in- 
vestigations made  by  him  have  been  the 
study  of  the  laws  of  heat  conduction 
and  radiation,  the  dissociation  of  gases 
at  high  temperatures  and  the  transfor- 
mation of  other  forms  of  carbon  into 
graphite.  From  the  general  public  Dr. 
Whitney's  work  has  received  wide  rec- 
ognition because  of  his  having  perfected 
a  detector  for  giving  warning  of  the 
approach  of  submarines  which  was  put 
into  practical  application  during  tlie 
European  war  at  the  Nahant  station  of 
the  United  States  Navy.  As  a  member 
of  the  Naval  Consulting  Board  he  did 
much  for  the  war  development  of  radio 
telephony  and  radio  telegraphy. 

Dr.  Whitnev  was  born  in  Jamestown, 
N.  T.,  Aug.  27.  1868.  He  was  graduated 
from  the  Massachusetts  Institute  of 
Technology   in    1890    with    the   degree   of 


bachelor  of  science  and  in  1896  received 
the  degree  of  Ph.D.  from  the  University 
of  Leipzig.  Since  1900  Dr.  Whitney  has 
been  director  of  the  research  laboratory 
at  Schenectady.  Part  of  his  early  work, 
which  was  done  in  conjunction  with 
Prof.  A.  A.  Noyes.  was  the  invention 
of  a  process  through  which  alcohol  and 
ether  can  be  recovered  from  collodion. 
This  invention  insui'ed  the  commercial 
success  of  the  pi-esent  photographic  film. 
In  1909  Dr.  Whitney  served  as  president 
of  the  American  c:hemical  Society  and 
in  1912  as  president  of  the  American 
Electrochemical  Societ.v.  Results  of  his 
investigations  have  been  offlcially  recog- 
nized by  many  learned  societies  through 
the  award  of  medals  and  other  honors. 
.Vmong  these  are  the  award  of  the  Per- 
kin  medal  last  month  by  the  American 
Section  of  the  Society  of  Chemical  In- 
dustry, the  Chandler  medal  by  Columbia 
I'nivei'sity  and  tiie  Willard  Gibbs  medal 
by  the  Chicago  Section  of  the  American 
Chemical  Society. 
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Design  of  Relay  Power  Stations 

Low  Construction  Cost,  Adequate  Dependability  and  Low 
Attendance  Requirements  Are  Important  Factors — Skilled 
and     Well -Trained    Operators    Are    Equally    Essential 

By  E.  B.  POWELL 

Consulting  Engineer  Stone  &  Webster,  Inc.,  Boston 


^UPPLEMENTAL  power  in  some  form  is  essen- 
tial to  the  commercial  development  of  virtually 
I  all  of  the  unused  water  powers  in  the  eastern 
part  of  the  United  States  and,  with  the  possible 
exception  of  the  Niagara  and  St.  Lawrence  systems,  is 
essential  to  the  further  development  of  water  powers 
that  are  now  utilized  in  part.  The  nature  and  extent 
of  this  supplemental  or  relay  power  will  be  governed  in 
a  large  measure  by  the  character  of  the  stream,  the 
amount,  character  and  location  of  the  load  and  the 
importance  of  continuity  in  power  supply. 

In  many  instances  the  required  relay  may  be  provided 
by  adding  reservoirs,  or  merely  pondage,  to  give  some 
artificial  control  of  the  flow.  In  other  instances  the 
electrical  interconnection  of  water-power  systems  may 
afford  sufficient  relay  power.  In  general,  however,  the 
fullest  commercial  utilization  of  water  power  can  only 
be  had  by  the  aid  of  an  independent  relay,  which  in  the 
greater  part  of  the  country  today  is  most  satisfactorily 
and  economically  provided  by  the  steam  power  station. 

The  capacity  and  design  of  such  a  relay  station  should 
be  determined  by  the  particular  functions  it  is  intended 
to  perform.  Although  thej'  may  vary  widely,  the  func- 
tions are  of  two  general  types — flow  or  head-deficiency 
make-up  and  emergency  reserve.  For  either  type  of 
service  the  capacity  required  will  depend  upon  the 
amount  and  characteristics,  initial  and  prospective,  both 
of  hydraulic  development  and  of  load.  The  design  of 
relay  stations,  though  broadly  determined  by  the  usual 
factors,  such  as  location,  power  market,  water  and  fuel 
supplies  and  fuel  costs,  is  less  dependent  upon  considera- 
tions of  operating  economy  than  base-load  plants  on  ac- 
count of  the  low  load  factor  usually  involved  in  the 
former. 

Character  of  load  and  dependability  of  delivered 
hydraulic  power  are  factors  of  prime  importance.  The 
design  should  also  be  governed  in  many  important 
features  by  the  characteristics  of  the  hydraulic  develop- 
ment and  the  relation  of  that  development  to  the  load. 

Flow  or  Head-Deficiency  Type  op  Relay 

Considering  first  the  station  intended  solely  to  com- 
pensate for  power  deficiencies  of  the  hydraulic  develop- 
ment, its  functions  may  include  any  one  or  more  of  the 
following:  Seasonal  operation  to  make  up  deficiencies  in 
hydraulic  power  from  low  water  or  flood,  absorption  of 
load  growth  between  stages  of  hydraulic  development, 
and  operation  as  the  main  source  of  power.  As  reflected 
in  the  functions  of  the  relay  station  and  as  affecting  its 
design,  hydraulic  developments  may  be  grouped  as 
under  four  general  classifications: 

I.  Minimum-Flow  Development.  —  Developed  hy- 
draulic capacity  is  equal  to  or  exceeds  maximum  system 
load.    Resultant  minimum  available  flow  occurs  for  brief 


period  in  the  year  and  is  only  slightly  below  correspond- 
ing load  requirements.  Reserve  is  provided  in  hydraulic 
station. 

II.  Medium-Flow  Development. — Developed  hydraulic 
capacity  is  equal  to  or  exceeds  maximum  system  load. 
Resultant  minimum  available  flow  is  below  load  require- 
ments for  considerable  period  (40  per  cent  or  more)  of 
the  year.    Reserve  is  provided  in  hydraulic  station. 

III.  Continual-Relay  Development.  —  Available  hy- 
draulic capacity  is  slightly  below  system  load  require- 
ment throughout  greater  part  of  the  year. 

IV.  Supplemental  Development. — Hydraulic  develop- 
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•Discussed  at  Joint  meeting  of  the  Boston  Sections  of  the  Amer- 
ican Society  of  Mechanical  Engineers,  American  Institute  of  Elec- 
trical Engineers  and  Boston  Society  of  Civil  Engineers. 


FIG.    1 — TYPICAL  DAILY  LOAD  OF    MANUFACTURING  TOWN   WITH 
53  PEK  CENT  LOAD  FACTOR 

ment  is  merely  an  adjunct  to  the  steam-power  station, 
which  carries  the  bulk  of  the  load. 

The  type  of  reserve  referred  to  in  classes  I  and  II  is 
for  relay  against  failure  of  equipment  within  the  hy- 
draulic station  itself.  Under  the  conditions  outlined  this 
reserve  may  often  advantageously  be  installed  as  part 
of  the  hydraulic  station  rather  than  in  the  steam  station. 
As  is  well  known,  from  50  to  75  per  cent  of  the  cost  of 
the  average  hydraulic  development  is  fixed  and  inde- 
pendent of  the  capacity  installed,  so  that  sufl[icient  capac- 
ity for  this  type  of  reserve  may  frequently  be  included 
at  comparatively  low  unit  cost. 

Effect  of  Growth  of  Load 

It  will  usually  be  found  that  the  conditions  repre- 
sented by  classes  I,  II  and  III  are  merely  stages  in 
aijproach  to  those  of  class  IV,  where  the  hydraulic  de- 
velopment is  merely  an  adjunct  to  the  steam  power. 
Therefore  the  entire  project  should  be  studied  broadly 
in  the  beginning,  both  as  to  the  ultimate  physical  possi- 
bilities and  limitations  of  the  hydraulic  development  and 
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as  to  the  character  and  probable  growth  of  the  market 
for  power. 

The  seasonal  flow  of  the  Hudson  River  in  New  York 
is  so  variable  that  the  hydrographs  of  two  successive 
years,  1915  and  1916,  with  their  corresponding  deficiency 
curves,  may  be  used  in  illustrating  developments  of  all 
four  of  the  classes  just  referred  to.  In  Fig.  2  it  will  be 
seen  that  if  this  hydrograph  is  assumed  to  represent  the 
year  of  minimum  flow  and  if  a  flow  of  about  3,000  sec.-ft. 
(85  cu.m.  per  second)  would  supply  the  maximum  power 
requirement,  a  development  providing  proper  equipment 
reserve  at  this  flow  would  approximate  the  conditions  of 
class  I.  If  growth  of  load  raises  the  daily  power  demand 
above  the  capacity  of  the  available  minimum  stream 
flow  and  this  growth  of  load  is  accompanied  by  a  cor- 
responding increase  of  generating  capacity  of  the  hy- 
draulic station  to  utilize  say  8,000  sec.-ft.  to  10,000 
sec.-ft.  (226  cu.m.  to  284  cu.m.  per  second),  with  proper 
resei-ve,  the  conditions  become  those  of  class  II.  Turn- 
ing to  Fig.  3,  development  of  the  hydraulic  plant  to 
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FIGS.  2  AND  3 — DAILY  HYDROGRAPH  AND  DEFICIENCY  CURVE  OF 
HUDSON  RIVER  FOR  1915  AND  1916 


utilize  a  flow  of  say  10,000  sec.-ft.  to  12,000  sec.-ft. 
(284  cu.m.  to  340  cu.m.  per  second)  with  daily  load 
demands  somewhat  in  excess  of  the  mean  available  flow 
would  give  the  conditions  of  relay  service  under  class 
III.  Continued  growth  of  load  with  a  single  hydraulic 
development  as  applied  to  either  type  of  stream  flow  will 
ultimately  bring  about  the  conditions  represented  by 
class  IV. 

In  the  case  of  many  streams  it  would  be  feasible  to 
provide  suflficient  reservoir  storage  to  smooth  out  the 
stream  flow  to  a  considerable  extent,  thus  raising  the 
minimum  or  primary  capacity  of  the  potential  develop- 
ment beyond  the  maximum  load  demands  considered 
under  classes  I  and  II  at  least,  and  possibly  beyond  that 
considered  under  class  III.  For  purposes  of  the  present 
discussion,  however,  reservoir  storage,  as  distinct  from 
pondage  in  the  usual  sense,  will  not  be  further  con- 
sidered, since  the  effect  of  adding  reservoir  capacity  in 
the  development  will  introduce  no  new  conditions  of 
relay  service  distinct  from  those  applying  under  the  four 
groups  discussed,  but  may  merely  shift  the  development 
on  the  scale  of  the  present  classification,  or  possibly  re- 
move the  occasion  for  independent  relay,  from  a  capacity 


standpoint.  Pondage,  on  the  other  hand,  does  not  affect 
the  seasonal  variation  of  the  stream ;  it  provides  i-egula- 
tion  of  the  daily  flow. 

Effect  of  Pondage 

The  effect  of  pondage  upon  the  relay  station  require- 
ments may  be  judged  from  reference  to  Fig.  1,  which 
shows  a  typical  manufacturing  town  load  with  the  "per 
cent  load"  curve  superimposed  for  convenience  of  inter- 
pretation. If  the  minimum  flow  is  assumed  equivalent 
to  50  per  cent  of  the  day's  energy  requirement,  with  full 
twenty-four-hour  pondage  provided,  the  hydraulic  sta- 
tion could  take  off  the  upper  70  per  cent  of  the  demand, 
permitting  the  relay  station  to  carry  the  base  load  at  a 
daily  load  factor  approximating  90  per  cent  with  a 
demand  only  30  per  cent  of  the  total.  On  the  other  hand, 
in  the  absence  of  pondage,  the  relay  station  must  be 
designed  to  carry  about  75  per  cent  of  the  total  demand, 
and  on  this  basis  its  daily  load  factor  would  be  reduced 
to  about  40  per  cent.  It  is  apparent  that,  in  the  absence 
of  pondage,  higher  capacity  will  in 
general  be  required  in  the  relay  station 
and  the  relay  station  load  factors,  both 
daily  and  annual,  will  tend  to  lower 
values  than  where  full  pondage  is 
provided. 

Relay  Station  for  Minimum-Flow 
Development 

Referring  again  to  Fig.  2  it  will  be 
seen  from  the  deficiency  curve  that  if 
the  maximum  load  demand  is  within 
the  capacity  of  the  3,000  sec.-ft.  flow 
which  is  the  developed  capacity  consid- 
ered for  class  I  the  relay  station,  ex- 
cept for  conditions  of  equipment  fail- 
ure, should  not  be  called  upon  for  oper- 
ation in  excess  of  5  per  cent  of  the 
year.  It  is  not  uncommon  for  relay 
stations  under  such  conditions  to  stand 
idle  an  entire  year.  Obviously,  for 
service  of  this  character  the  actual 
operating  economy  of  the  relay  station 
is  of  small  moment.  Important  con- 
siderations are  low  fixed  costs  and  de- 
pendability. As  the  load  demands  increase  and  the  oper- 
ating conditions  for  the  relay  station  approach  those  of 
class  II  steam  power  production  costs  are  of  slightly 
greater  moment,  but  in  general  are  still  tremendously 
outweighed  by  fixed  charges  and  other  costs  independent 
of  production.  Usually  it  is  only  when  the  conditions  of 
class  III  are  reached  that  the  annual  load  factor  of  the 
relay  station  rises  to  a  value  sufficient  to  make  fuel 
economy  an  important  factor  in  design. 

For  the  extremely  low  load-factor  conditions  of  class 
I  type  of  equipment,  dimensions  and  arrangement  must 
all  be  studied  with  a  view  to  attaining  the  desired  out- 
put with  the  minimum  investment  compatible  with  sim- 
plicity of  station  and  low  cost  of  attendance.  Type  of 
combustion  equipment  and  the  arrangement  of  furnace 
must  be  governed  by  the  character  of  fuel  available. 
Oil  is  the  ideal  fuel  for  any  type  of  steam  relay  station, 
but  is  not  widely  available  commercially  in  sufficiently 
dependable  supply.  At  the  present  stage  of  development 
pulverized  fuel  involves  a  greater  degree  of  complica- 
tion than  is  usually  warranted  in  the  station  designed 
for  the  extremely  low  load-factor  conditions  of  this  case. 
Coal  in  its  more  ordinary  form  will  in  general  be  the 


March  19,  1921 


ELECTRICAL     WORLD 


639 


most  satisfactory  fuel.  The  stoking  equipment  should 
be  of  the  forced-draft  type  for  high  capacity,  either 
underfeed  or  chain  grate,  depending  upon  the  class  of 
coal. 

Draft  facilities  should  be  designed  to  take  care  of 
the  maximum  rate  of  combustion  that  can  safely  be 
maintained  by  furnace  and  grate  over  the  period  of  peak 
load  on  the  station.  Economizers  cannot  be  justified  for 
the  conditions  of  class  I,  but  it  may  be  advisable  to  make 
provisions  for  their  later  installation  to  meet  higher 
load-factor  conditions  in  the  future. 

The  selection  of  type  and  size  of  boiler,  decision  as  to 
total  rated  boiler  capacity  to  be  installed  and  the  pro- 
portioning of  combustion  equipment  to  boiler  heating 
surface  must  take  into  account  not  merely  the  cost 
of  that  equipment  but  also  the  costs  of  building  and 
all  related  equipment,  such  as  facilities  for  handling  fuel 
and  ashes  and  mechanical  draft.  The  cost  curve  of  Fig. 
4  shows  that  for  the  particular  case  considered,  when 
all  related  factors  are  taken  into  account,  boiler  heating 
surface  may  be  installed  to  the  comparatively  high 
ratio  to  grate  area  of  fifty  to  one  without  appreciable 
increase  of  total  boiler-plant  cost.     Higher  ratios  are 


should  be  applied  to  the  selection  of  generating  units 
and  to  the  determination  of  steam  pressure  and  tem- 
perature. 

It  will  usually  be  found  advantageous  to  provide 
electric  drive  for  one  complete  set  of  essential  auxiliaries 
to  permit  starting  these  without  waiting  for  steam. 
Instrument  equipment  for  mechanical  apparatus  such 
as  boilers  and  condensers  should  be  complete  in  so  far 
as  required  as  guides  to  efficient  combustion,  not  because 
low  fuel  rate  is  of  special  importance  in  this  service 
but  that  it  is  an  essential  to  the  attainment  of 
maximum  output. 

Relay  Stations  for  Higher  Load-Factor 
Conditions 

If  the  period  of  relay  station  operation  is  permanently 
lengthened  the  higher  load  factor  attained  thereby  may 
justify  greater  consideration  of  actual  operating  econ- 
omy, condensing  equipment  may  be  of  more  liberal  de- 
sign and  boiler  capacity  may  be  added  in  greater  ratio 
to  steam  demand,  thus  permitting  reduction  of  combus- 
tion rates. 

Further  growth  of  load  and  extension  of  the  operating 
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FIGS.  4,  5  AND  6 — BOILER-PLANT  CONSTRUCTION  COST  AND  CAPACITY  AS  AFFECTED  BY  RATIO  OF  BOILER-HEATING  SURFACE  TO  GRATE 

AREA;   RELAY  STATION  CONSTRUCTION   COSTS  AS  AFFECTED  BY  CAPACITY  OF  CONDENSING  EQUIPMENT;  ANNUAL  POWER 

COSTS  OF  STEAM  RELAY  STATION  AS  AFFECTED  BY   LOAD  FACTOR  FOR  WHICH   PLANT  IS  DESIGNED 


accompanied  by  some  increases  of  cost.  The  use  of  a 
lower  ratio  will  result  in  needless  waste  of  fuel. 

Equally  broad  considerations  should  be  applied  to  the 
design  and  proportioning  of  the  condensing  equipment. 
Considering  the  net  increment  cost  of  the  boiler  plant 
per  unit  of  effective  steam  capacity  and  the  increment 
cost  of  condensing  plant  for  unit  change  of  vacuum  at 
the  turbine  exhaust,  the  condensing  equipment  should 
be  designed  to  give  the  degree  of  vacuum  under  condi- 
tions of  the  required  maximum  load  which  will  result 
in  the  lowest  construction  cost  for  the  plant  as  a  whole. 
In  Fig.  5  the  curves  show,  also  for  a  particular  set  of 
conditions,  at  A,  the  relative  construction  costs  for  con- 
densing equipment  to  attain  different  degrees  of  vacuum, 
the  cost  of  the  29-in.  (737-mm.)  design  being  taken  as 
100  per  cent;  at  B,  drawn  to  the  same  scale,  the  increase 
in  boiler-plant  cost  resulting  from  the  increased  total 
steam  demand  which  is  had  from  different  degrees  of 
vacuum  less  than  29  in.,  and  at  C,  which  is  a  summation 
of  A  and  B,  still  expressed  in  terms  of  29-in.  condensing- 
plant  cost,  the  resultant  effect  upon  total  station  cost  of 
designing  the  plant  for  different  degrees  of  vacuum. 

These  two  charts,  Figs.  4  and  5,  are  correct  as  to 
detail  for  the  particular  conditions  only  for  which  they 
were  estimated,  but  they  clearly  illustrate  the  inter- 
dependence of  equipment  costs  and  the  importance  of 
taking  all  related  factors  into  account  in  deciding  upon 
the  type  and  size  of  apparatus.    Similar  considerations 


period  for  the  relay  station  into  the  conditions  of  class 
III  will  justify  still  further  consideration  of  operating 
economy  in  new  equipment.  When  the  conditions  of 
class  IV  are  reached  practically  the  same  factors  govern 
as  in  the  usual  independent  type  of  central  station.  If 
properly  designed  in  the  first  instance,  the  low  load- 
factor  relay  station  may  be  readily  converted  to  a  high 
load-factor  station  and  should  operate  with  but  a  fraction 
higher  total  costs  than  the  station  specially  designed  for 
the  higher  load  factor.  The  reasons  for  this  are  chiefly: 
First,  boilers  and  furnaces  properly  designed  for  class  I 
relay  service  are  of  ver>'  efficient  type,  being  driven  to 
extreme  ratings  only  under  the  low  load-factor  condi- 
tions. Second,  the  class  I  low  load-factor  relay  station 
should  include  no  reserve  capacity  in  generating  units 
beyond  that  actually  required  to  carry  the  anticipated 
maximum  demand.  Growth  of  load  factor  to  proportions 
where  operating  economy  becomes  of  importance  in  de- 
sign, even  though  unaccompanied  by  growth  in  demand, 
will  call  for  the  addition  of  reserve  equipment  as  a 
measure  of  insurance.  Such  a  new  unit  with  its  aux- 
iliaries may  be  designed  for  whatever  degree  of  economy 
is  warranted  and  may  then  be  operated  to  take  the  base 
of  the  relay  load.  Third,  more  efficient  auxiliaries  may 
be  introduced  for  the  older  units ;  as,  for  example,  larger 
capacity  and  more  efficient  circulating  pumps  on  the 
condensers  and  increased  cooling  facilities  where  spray 
ponds  or  cooling  towers  are  employed. 
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The  power  costs  for  two  types  of  station  operating  on 
the  same  conditions  of  load  are  shown  in  Fig.  6.  Station 
A  is  designed  initially  for  relay  service  under  class  I 
conditions.  Improvement  in  load  factor  is  accompanied 
by  the  installation  of  such  additional  equipment  and  of 
such  economic  characteristics  as  may  be  warranted. 
Station  B  is  designed  for  continuous  operation  at  50 
per  cent  annual  load  factor.  Its  first  cost  is  nearly 
50  per  cent  higher  than  that  of  the  initial  step  of 
station  A.  and  while  more  economical  at  the  load  factor 
for  which  it  is  designed  the  higher  efficiency  of  its 
equipment  is  insufliicient  to  balance  the  higher  fixed 
charge  on  the  lower  range  of  load  factor.  Accordingly, 
where  there  is  doubt  as  to  the  actual  load  factor  at 
which  the  relay  station  may  be  called  upon  to  operate  it 
will  in  general  be  advisable  to  design  for  the  minimum 
probable  load  factor  rather  than  risk  unnecessary  ex- 
penditure in  providing  for  load  conditions  that  may 
require  years  to  attain. 

If  the  fundamental  design  is  right  the  initially  high 
opterating  charges  characteristic  of  the  low  load-factor 
station  are  readily  outgrown,  whereas  the  fixed  charges, 
essentially  higher  for  the  high  load-factor  station,  are 
inescapable  and  remain  until  amortized  a  permanent 
burden  on  the  development. 

Emergency  Reserve  Type  of  Relay 

The  service  required  of  emergency  or  break-down  re- 
serve stations  may  vary  from  floating  capacity  for 
instant  availability  to  merely  providing  against  inter- 
ruptions of  several  hours  or  days.  The  requirements  in 
any  particular  case  will  be  governed  in  a  large  measure 
by  the  character  and  importance  of  the  load  served. 

Miscellaneous  power  service  and  lighting  should  in 
general  be  completely  protected  against  more  than  mo- 
mentary interruption.  For  some  classes  of  power,  such 
as  that  applied  to  electrolytic  processes,  longer  interrup- 
tion of  service  is  not  sufficiently  serious  to  warrant  the 
expense  of  full  relay.  On  the  other  hand,  an  extensive 
direct-current  network,  such  as  found  in  large  metropoli- 
tan cities,  must  be  absolutely  safeguarded  against  inter- 
ruption, however  brief. 

When  the  steam  relay  station  is  to  serve  as  an 
instantaneously  available  reserve  the  necessary  excess 
capacity  in  generating  units  must  be  maintained  on  the 
line  and  actually  under  steam  at  all  times.  Station 
design  to  provide  most  economically  for  such  service 
must  afford,  for  minimum  investment,  a  maximum  of 
flexibility  in  capacity  with  minimum  stand-by  charges. 
Characteristics  in  equipment  peculiarly  favoring  these 
requirements   are : 

1.  Combination  electric-steam  drive  on  the  larger 
auxiliaries,  such  as  circulating  pumps,  and  mechanical 
draft  fans  for  the  units  operated  as  floating  stand-by. 

2.  Turbo-generating  units  with  direct-driven  exciter 
and  with  overspeed-controlled  steam  bypass  for  tur- 
bine-blade cooling  independent  of  normal  governing 
valves. 

3.  High  ratio  of  turbo-generator  capacity  in  compari- 
son with  point  of  lowest  water  rate. 

4.  Wide  flexibility  with  quick  response  in  control  of 
boiler  output  and  rate  of  combustion. 

5.  High  ratio  in  capacity  of  combustion  equipment 
versus  area  of  boiler  heating  surface. 

The  first  two  of  the  characteristics  mentioned  are  of 
advantage  chiefly  where  the  steam  station  is  used  ex- 
clusively for  relay.    In  this  case  they  tend  to  reduce  the 


stand-by  fuel  costs  by  permitting  the  reserve  units  to 
float  on  the  hydraulic  system  with  but  negligible  con- 
sumption of  steam.  The  importance  of  the  third  char- 
acteristic is  particularly  evident  in  steam  stations  which 
normally  operate  in  parallel  with  hydraulic  stations. 
Under  such  conditions  the  excess  capacity  may  be  car- 
ried by  the  units  under  load  without  serious  loss  of 
operating  economy.  The  fourth  and  fifth  characteristics 
are  essential  to  maximum  service  from  the  stand-by 
station  under  any  condition. 

Considering  again  the  general  characteristics  and 
requirements  of  the  steam  relay  station,  the  feature 
which  should  be  regarded  as  secondary  only  to  low  con- 
struction cost  and  adequate  dependability  is  that  of  low 
attendance  requirements,  and  not  merely  for  the  non- 
operating  period  but  for  actual  operation  as  well.  With 
this  object  the  design  should  tend  to  large  units  and,  as 
far  as  compatible  with  thorough  simplicity,  to  automatic 
control.  Where  feasible,  combining  the  functions  of 
distributing  station  with  those  of  the  hydraulic  relay 
assists  materially  in  holding  down  both  construction 
costs  and  attendance  for  the  relay  station.  It  should  be 
borne  in  mind,  however,  that  maximum  returns  on  the 
investment  in  any  type  of  steam  power  station  can  be 
had  only  through  skilled  and  well-trained  operators.  It 
is  true  that  it  is  often  possible  during  periods  of  plenti- 
ful water  supply  to  distribute  men  from  the  steam  sta- 
tions through  other  departments,  but  the  number  of 
men  that  may  actually  be  employed  in  this  way  is 
limited.  Where  men  are  held  over  long  periods  without 
really  effective  employment  there  is  invariably  loss  of 
efficiency  and  of  morale. 


Ratio  Between  College  Standing  and 
Engineering  Success 

A  CLOSE  correspondence  between  good  scholarship 
in  college  and  eminence  in  engineering  is  shown  in 
an  investigation  made  under  the  auspices  of  the  Ameri- 
can Association  of  Collegiate  Registrars  by  Prof.  Ray- 
mond Walters  of  Lehigh  University,  who  presents  a 
report  in  the  current  issue  of  School  and  Society.  It 
was  found  that  among  392  distinguished  engineers, 
graduated  from  seventy-five  technical  schools,  colleges 
and  universities,  182,  or  46.4  per  cent,  stood  in  the 
highest  fifth  of  their  classes  scholastically  upon  gradua- 
tion; 109,  or  27.8  per  cent,  stood  in  the  second  highest 
fifth;  72,  or  18.3  per  cent,  in  the  middle  fifth;  14,  or  3.6 
per  cent,  in  the  next  to  lowest  fifth,  and  15,  or  3.8  per 
cent,  in  the  lowest  fifth.  Figures  for  a  group  of  189 
alumni  of  five  Eastern  engineering  schools  were  some- 
what different  in  the  upper  classes,  the  second  highest 
scholastic  fifth  having  the  largest  percentage.  In  all 
groupings  of  the  eminent  engineers  there  were  less 
than  4  per  cent  in  each  of  the  two  lowest  scholastic 
fifths. 

Of  730  names  on  the  Registrars'  Association  list  "of 
distinguished  engineers  virtually  80  per  cent  were  found 
to  be  collegiate  graduates,  16  per  cent  men  of  secondary 
school  education  and  practical  training,  and  less  thart 
5  per  cent  men  who  started  in  college  but  did  not  finish. 
The  arbitrary  basis  of  eminence  in  this  study  of  a  pro- 
fessional group  was  taken  to  be  the  holding  of  office, 
membership  on  important  committees  and  service  as 
representatives  of  the  four  "founder"  engineering 
societies — civil,  mechanical,  electrical,  and  mining  and 
metallurgical — for  five  years,  1915-1919. 
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Simple  and  Compact  Hydro  Station' 

Considerations  that  Influenced  Layout  and  Equipment  of 
50,000-Hp.  Station  Erected  on  Steep  Mountainside  in  San 
Joaquin  Valley  with  Outdoor  Transformers   and  Switches 

By  R.  C.  STARR 

Construction  Engineer  San  Joaquin  Light  &  Power  Corporation,  Fresno,  Cal. 

FACTORS  which  were  taken  into  consideration 
in  designing  the  hydraulic  portion  of  the 
50,000-hp.  Kerckhoff  development  on  the  San 
Joaquin  River  and  methods  which  were  em- 
ployed in  hastening  the  construction  to  relieve  a  power 
shortage  resulting  from  postponement  of  such  work 
during  the  war  were  discussed  in  the  Feb.  26,  1921, 
issue  of  the  Electrical  World.  Among  the  subjects 
considered  were  the  power  available,  most  economical 
and  quickest  way  of  providing  storage,  method  of  drill- 
ing a  17.000-ft.  tunnel  in  which  a  speed  of  453  ft.  a 
month  was  attained,  method  of  bringing  construction 
materials  to  a  site  which  was  difficult  of  access  and  fac- 
tors determining  dimensions  of  surge  chambers.  In  the 
current  number  attention  is  directed  to  considerations 
involved  in  laying  out  and  equipping  the  generating 
station  as  distinguished  from  the  hydraulic  portion. 

The  power  house  is  in  a  box  canyon  through  which  the 
San  Joaquin  River  flows  and  is  made  of  reinforced  con- 
crete. It  has  100  ft.  X  36  ft.  (30  m.  x  10.8  m.)  floor 
space  and  is  70  ft.  (21  m.)  high.  The  unusually  small 
floor  space  provided  for  three  units  of  such  large 
capacity  is  rather  striking  and  causes  considerable  com- 
ment, but  all  the  equipment  is  so  compactly  built  and 
placed  that  there  is  ample  room  in  the  building  for  all 
purposes.  In  fact,  the  design  is  a  striking  example  of 
compactness,  efficiency  and  economy  in  every  way  and 
is  credited  to  the  power  company's  construction  depart- 
ment on  this  project,  of  which  B.  F.  Jakobsen  was  chief 
designing  engineer.  The  building  is  built  into  the  solid 
granite  side  of  a  mountain,  and  access  thereto  is 
obtained  by  an  inclined  railway  1,000  ft.  (305  m.)  long 
with  a  maximum  grade  of  100  per  cent.  A  retaining 
wall  e.xtending  15  ft.  (4.5  m.)  above  the  floor  forms  the 
lower  part  of  the  river-side  of  the  building  and  serves  to 
protect  the  machinery  from  the  maximum  high  water 
which  could  be  caused  by  a  flood  due  to  a  drift  jam  or 
other  causes  below  the  power  house. 

The  maximum  floods  will  raise  the  river  approx- 
imately 30  ft.  (9  m.)  for  short  periods,  and  stop  logs 
are  raised  in  the  tailraces  so  that  it  is  possible  to  pump 
the  waterwheels  out  by  means  of  drains  in  the  water- 
wheel  pit  to  a  sump,  no  matter  what  the  elevation  of  the 
water  in  the  river  may  be. 

The  building,  from  floor  to  roof,  was  constructed  in 
thirty-seven  days,  and  the  crane  was  installed  while 
forms  were  still  under  the  roof.  During  this  same 
period  two  of  the  waterwheels  were  erected  and  grouted 
in.  The  most  important  factor  determining  the  total 
generating  capacity  was  the  economical  development  of 
the  water  resources  of  the  power  site.  This  involved 
the  comparative  costs  of  a  large  and  a  small  tunnel  and 
the  comparative  speed  with  which  the  two  could  be 
driven.     After  all  these  factors  had  been  thoroughly 

•Conclusion  of  article  entitled  "Hydro-Electrtc  Plant  Built  In  15 
Months."     See  page  471.  Feb.  26.  1921,  Electrical  World. 


KERCKHOFF    IS    AT    THE    NORTHERN    END    OF    A     110,000-VOLT 

TRUNK  LINE  THAT  RUNS  DOWN  SAN  JOAQUIN  VALLEY  AND 

SERVES  AS  ARTERY  TO  EXISTING  DISTRIBUTION   SYSTEM 

analyzed,  a  plant  capacity  of  approximately  55,000  hp.  at 
full  load  was  chosen.  The  equipment  consists  of  three 
15,000  hp.,  360-r.p.m.  vertical-shaft,  single-runner, 
Francis-type  turbines,  designed  for  an  effective  head 
of  315  ft.  and  directly  connected  to  14,200-kva.,  6,600- 
volt,  60-cycle,  three-phase  generators;  two  500-hp.  tur- 
bines of  similar  type  running  at  900  r.p.m.  and  directly 
connected  to  300-kw.,  250-volt  exciters  with  15-kw., 
125-volt  control-current  generators  mounted  on  top.  Ven- 
tilation of  the  generators  is  accomplished  by  taking  air 
from  the  room  at  the  top  and  from  the  turbine  cavern 
below  and  discharging  it  out  through  the  sides  of  the 
stator's  frame  into  a  sheet-steel  casing  which  surrounds 
the  yoke  and  conducts  the  air  outdoors,  openings  being 
provided  for  warming  the  power  house  in  the  winter. 
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Special  credit  .should  be  given  the  AUis-Chalmers 
erectors  for  installing  the  complete  hydraulic,  generator 
and  e.xciter  equipment  in  less  than  ninety  days,  the  first 
twenty  days  being  devoted  to  erecting  two  waterwheels 
without  the  aid  of  the  crane.     AUis-Chalmers  winders 


Detail -A 

FEATURES    OF    6,600-VOLT    CIRCUITS    AND    CELL    CONSTRUCTION 
BETWEEN  THE  GENERATOR  BUSES,  OIL  SWITCHES,  TRANS- 
FER  BUS    AND   OUTDOOR    STEP-UP   TRANSFORMERS 


•wired   the   staters   in    the   field    in    fourteen    days   per 
machine. 

The  generator  units  are  operated  with  the  latest  type 
of  Kingsbury  bearings  mounted  on  top  of  the  unit  and 
supporting  the  entire  weight  of  the  rotating  part  as 
well  as  offsetting  the  reaction  caused  by  the  water  pass- 
ing through  the  wheel.  The  bearings  were  especially 
designed,  and  the  method  of  installing  the  cooling  coils 
to  keep  the  temperature  of  the  oil  within  proper  limits 
is  considered  more  efficient  and  economical  and  is  used 
for  the  first  time  in  the  KerckhofT  machines.  This 
system  eliminates  the  possibility  of  foreign  particles 
and  scale  from  the  pipes  getting  into  the  oil,  which 
usually  occurs  when  the  oil  is  circulated  through  cooling 
coils;  furthermore,  it  eliminates  the  necessity  of  expen- 
sive filters  which  would  otherwise  be  required. 

Complete  Control  from  Switchboard 

The  governors  are  of  the  latest  type,  manufactured 
by  the  Allis-Chalmers  Company,  in  which  the  governor 
weights  are  mounted  on  the  main  shaft  and  mechanically 
connected  to  the  relay  and  floating  valve  which  admit  oil 
pressure  to  the  gate-operating  cylinders. 

The  main  gates  on  both  the  main  turbines  and  the 
exciter  sets  are  electrically  controlled  from  the  switch- 
board, so  that  the  machines  may  be  started  up  and 
brought  up  to  speed  directly  by  the  switchboard 
operator.  The  main  waterwheel  units  are  provided  with 
pressure-relief  valves  which  are  operated  automatically 
by  the  governor  or  by  an  excessive  increase  in  pipe- 
line pressure  due  to  surges  during  load  changes. 


The  main-control  switchboard  consists  of  a  General 
Electric  benchboard  with  pedestal-type  Tirrill  voltage 
regulator.  This  was  wired  completely  in  the  field  in 
fourteen  days  by  the  employees  of  the  San  Joaquin 
Light  &  Power  Corporation's  construction  department. 
Watt-hour  meters  and  relays  are  placed  on  the 
back  of  the  panels.  Temperature-exploring 
coils  are  provided  in  the  generator  windings 
with  indicators  on  the  switchboard,  enabling 
the  operator  to  read  temperatures  of  genera- 
tors at  any  time. 

Simple  Bus  and  Switching  Arrangement 

The  6,600-volt  system  involves  one  main  bus 
and  a  transfer  bus  which  permits  operating 
any  generator  directly  connected  to  its  bank 
of  transformers  on  a  unit  system  or  through 
the  bus  to  other  banks  if  its  bank  is  out  of 
service.  A  switch  is  provided  for  separating 
the  main  bus  into  sections,  from  either  side  of 
which  the  station  service  may  be  taken.  The 
genei-ators  and  step-up  transfonners  are  pro- 
tected by  differential  relays  which  open  all 
switches  to  isolate  the  faulty  apparatus.  The 
generator  and  exciter-field  rheostats  and  the 
generator-field  switches  are  remote-controlled 
from  the  switchboard. 

Nine  step-up  transformers  rated  at  5,000 
kva.  each  are  connected  6,600  delta  to  12,700 
Y  in  banks  of  three.  No  spare  transformer  is 
provided,  as  the  capacity  provided  will  permit 
putting  the  load  of  three  generators  on  two 
banks  without  seriously  overheating  them. 
The  units  are  out-of-doors  but  close  to  the 
power  house  building  and  are  supported  by 
concrete  beams  over  catch  basins  so  that  oil 
from  any  of  them  will  quickly  run  away.  The 
high-tension  switching  structure  consists  of  three 
bays  of  steel  structures  erected  on  the  mountainside 
back  of  the  power-house  building.    The  braces  and  sup- 


110,000-VOLT  SWITCHING   EQUIPMENT  ON    MOUNTAINSIDE 
BACK  OF  KERCKHOFF  STATION 

porting  trusses  are  at  an  angle  of  45  deg.  and  parallel 
to  the  slope  of  the  mountainside.  The  high-tension 
buses  are  also  in  a  plane  of  45  deg.,  this  being  neces- 
sitated by  the  nature  of  the  ground.     Kelman   high- 
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tension  switches  of  the  four-break  type  are  used  on  the 
127,000-volt  circuits  and  are  equipped  with  Ohio  Brass 
•compound-filled  bushings. 

The    110,000-volt   tranmission   line    is   approximately 
110  miles  (177  km.)  long,  extending  from  the  Kerckhoff 
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SIMPLE  SWITCHING  ARRANGEMENT  THAT  AFFORDS  EXTREME 
FLEXIBILITY  OF  OPERATION 

power  house  to  Sanger  and  Corcoran  and  later  to 
McKittrick,  connecting  with  the  steam  generating 
station  at  Bakersfield.  The  conductors  are  of  aluminum 
cable  having  a  cross-section  of  266,000  circ.mil  and  are 
spaced  10  ft.  (3  m.)  apart  and  insulated  with  seven 
insulator  disks  at  suspension  points  and  eight  at  strain 
positions.  The  poles  are  60-ft.  (20-m.)  cedar  and 
have  channel-iron  cross-arms  of  the  wishbone  type. 
Poles  are  spaced  about  580  ft.  (176  m.)  and  have 
creosoted  butts. 


Railroad  Electrification  in  France 

THE  work  of  electrifying  certain  French  railroads, 
which  started  in  1920,  has  made  rapid  progress. 
The  Midi  company,  for  instance,  has  150  km.  of  double- 
track  electric  line  in  operation,  and  the  work  of  elec- 
trifying 3,000  km.  additional  is  actually  in  progress. 
The  reconstruction  of  two  hydro-electric  plants,  which 
will  furnish  150,000  hp.  each  to  this  road,  is  nearly 
completed.  The  road  has  placed  orders  for  fifty  new 
electric  locomotives  of  the  type  used  by  the  Chicago, 
Milwaukee  &  St.  Paul  Railway.  Two  other  French  rail- 
roads have  undertaken  the  electrification  of  sections  of 
their  lines — the  Orleans,  which  is  electrifying  3,000 
km.,  and  the  "P.  L.  M.,"  which  is  electrifying  the  same 
extent  of  track.  The  electric  power  for  the  Orleans 
road  will  be  furnished  by  the  waterfalls  of  the  Upper 
Dordogne  and  that  for  the  "P.  L.  M."  by  the  falls  of  the 
French  Alps. 

The  cost  of  electrifying  these  railroads  will  be  in 
the  neighborhood  of  5,000.000,000  francs.  The  sav- 
ing in  coal  will  exceed  3,200,000  tons  per  annum, 
which,  supposing  the  price  of  coal  per  ton  to  be  above 
■or  equal  to  100  francs,  will,  at  the  current  rate  at  which 
money  may  be  borrowed  in  France  for  such  work,  more 
i;han  pay  the  interest  on  electrification  bonds  issued. 


Standardizing  the  Distribution 
Voltages  in  Switzerland* 

Alternating-Current    Voltages    of    125,    220    and   380 
Decided  Upon,  While  110,  220  and  440  Volts 
Will  Be  Used  for  Direct  Current 
By  a.  Grunhut 

Editor  Elcktrotcchnik  %md  MaschinenbaUj  Vienna 

GREAT  strides  toward  the  standardizing  of  voltages 
have  been  made  by  the  Swiss  Electrotechnical  So- 
ciety. It  has  been  considered  wise  to  standardize  first 
the  low  voltages,  and  in  planning  this  such  voltages 
have  been  decided  upon  as  make  it  possible  to  maintain 
existing  transformers,  mo- 
tors and  other  apparatus, 
making  them  suitable  for 
the  new  voltage  by  rearrang- 
ing or  reconnecting  their 
windings.  In  establishing 
voltage  standards  the  three- 
phase  system  has  been 
mainly  considered,  as  di- 
rect-current plants  are  very 
scarce  in  Switzerland.  One 
possibility  is  to  subdivide 
a  transformer  winding 
into  six  half  coils  each,  to- 
gether with  phase  and  Y 
voltage,  with  delta,  Y  and 
zigzag  connections,  giving 
voltages  of  1 :  VS  and  of  1:2:3.  The  most  suitable 
ranges  for  three-phase  systems  have  been  found  to  be 
as  follows:  (1)  220/380  volts;  (2)  250/440  volts;  (3) 
145/250  volts. 

A  circular  letter  sent  out  to  the  power  plants  did 
not  result  in  a  definite  decision.  In  general  the  second 
system  has  been  found  too  high,  and  as  between  the 
first  and  the  third  system  opinion  was  more  favorable 
toward  the  first.  It  was  suggested  that  for  special 
purposes  a  lower  and  a  higher  limit  be  established. 
The  first  could  be  obtained  by  division  by  \/3  (125  or 
145),  the  latter  by  multiplication  by  2  (760  or  880). 

The  Swiss  Electrotechnical  Society  laid  before  its 
members  the  following  alternatives  to  select  from : 


FIG.    1  —  CONNECTIONS    OF 

STANDARD  DISTRIBUTION 

TRANSFORMER  ADOPTED 

IN  SWITZERLAND 


T 

A.C   . 

Volts 
125 

Volts 
220 
220 
250 
250 

Volts 
380 
440 
440 
500 

Volt3 

760 

D.C 

no 

500 

IT 

A.C 

145 

880 

D.C 

125 

750 



At  a  general  meeting  held  June  5,  1920,  at  Lucerne, 
the  majority  decided  for  the  first  alternative.  It  was 
therefore  resolved  to  adhere  in  future  in  all  plants  to 
the  voltages  of  125,  220  and  380  for  alternating  current 
and  110,  220  and  440  for  direct  current. 

The  exact  reasons  why  the  members  finally  settled  on 
system  I  are  not  known.  It  may  be  assumed  that 
the  old-established  125-volt  systems  were  conservatively 
adhered  to,  that  a  large  number  of  rural  220/380-volt 
lines  are  in  existence,  that  lamp  factories  have  stand- 
ardized lamps  of  110  volts  and  220  volts  and  do  not 
want  to  take  up  a  third  type,  and,  finally,  that  electrical 
factories  can  easily  change  a  transformer  from  125/220 
volts  and  145/250  volts  to  the  new  standard  of  220/380 
volts.     The   standard   transformer   of  the   future   will 


"Pi'epared  exclusively  for  the  Blectricai,  World. 
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have  a  Y  primary  and  a  zigzag  secondary,  as  shown 
in  Fig.  1.  The  association  of  the  Swiss  electrical  man- 
ufacturers suggested  for  the  interim  a  subdivided 
transformer  winding  according  to  Fig.  2. 

For  motors  now  connected  to  250  volts  a  change 
over  to  380  volts  may  be  made  by  a  winding  of  about 
235  volts  delta,  corresponding  to  410  volts  Y.  Motors 
with  six  poles  may  be  divided  in  three  groups  for  250 


FIG.  2 — SUGGESTEID  BY  SWISS  MANUFACTURERS  FOR  USE 
WHILE  STANDARD  IS  BEING  ADOPTED 

volts  and  in  two  groups  for  380  volts.  Twelve-pole 
motors  may  be  divided  in  a  similar  way.  The  future 
standard  for  motors  will  be  125/220/380  volts  and  must 
be  of  simplest  construction,  suitable  for  Y  220/380  volts 
and  changeable  to  125/220  volts. 

At  the  next  meeting  the  upper  standards  (760  volts 
alternating  current  and  500  volts  direct  current)  will 
be  discussed  further. 

Statistical  records  of  the  electric  power  plants  of 
Switzerland  for  the  year  1916-1917  show  that  in  the 
existing  163  plants,  with  a  total  rating  of  600,000  kw., 
thirty-six  different  distribution  voltages  are  used.  The 
widest  use  is  made  of  125  volts  and  127  volts.  Twenty- 
four  per  cent  of  all  illumination,  making  up  38*  per  cent 
of  the  total  load,  is  fed  with  this  voltage.  , 

Second  in  rank  for  lighting  is  found  140  volts  and  145 
volts,  totaling  18  J  per  cent  of  the  output,  while  within 
the  range  of  218  volts  and  225  volts  8i  per  cent  of  the 
output  is  transmitted.  Of  all  the  connected  motors, 
35*  per  cent  of  the  load  is  500-volt,  three-phase;  27  per 
cent  is  240  volts  and  250  volts.  A  large  use  is  made  of 
three-phase  voltages  of  145/250  and  125/220,  where 
motors  are  connected  to  the  250-volt  and  220-volt  wires 
and  illumination  to  the  phase  voltage,  145  and  125. 

For  the  distribution  of  larger  amounts  of  power, 
such  as  are  frequently  used  for  agricultural  purposes, 
110  volts  and  125  volts  are  too  low,  220  volts  phase 
and  380  volts  having  been  found  more  suitable. 

The  climbing  prices  of  gas  made  electric  cooking  very 


popular,  which  in  turn  made  a  higher  voltage  in  the 
residential  districts  desirable.  On  a  110-volt  line,  as 
a  rule,  one  hot  plate  at  the  most  at  800  watts  may  be 
connected  to  the  house  wiring,  which  is  not  enough  for 
cooking. 

To  connect  two  hot  plates  is  impracticable  on  account 
of  a  10-amp.  fuse  in  the  circuit.  It  is  possible,  how- 
ever, on  220-volt  wiring.  In  many  house  installa- 
tions cable  connections  of  220  volts  and  380  volts  are 
already  brought  into  the  cellars.  In  others  110-volt 
wiring  is  made,  with  a  later  possible  change-over  to 
220  volts.  Therefore  only  a  few  old  installations  would 
have  to  be  altered.  The  general  desire  is  to  have  one 
network  in  which  power  is  connected  in  Y  and  light  and 
small  heating  loads  to  the  single-phase  voltage. 


Special  Truck  for  Warehouse  and 
Depot  Service 

READY  handling  in  confined  spaces  and  ability  to 
.  turn  on  the  ground  it  stands  on  are  features  of  a 
three-wheel  electric  road  truck  used  in  depot  and  ware- 
house hauling  on  Chicago  streets  by  Carson,  Pirie, 
Scott  &  Company.  The  truck  shovni  in  the  illustration 
is  driven  by  the  front  wheel,  inside  of  which  the  motor 
is  mounted.  The  motor  pinion  engages  a  circular  rack 
on  the  interior  of  the  wheel.  The  remainder  of  the 
chassis  is  made  up  of  stock  truck  trailer  parts.  Steer- 
ing is  accomplished  by  turning  the  front  wheel,  the 
connection  between  the  steering  column  and  the  wheel 
being  by  means  of  a  pinion  on  the  lower  end  of  the 
column  which  engages  a  circular  rack.  The  elimination 
of  steering  knuckles,  differentials,  chain  drive  and  aux- 
iliary parts  reduces  the  motor  and  drive  mechanism  to 
the  simplest  possible  form  and  eliminates  the  main- 
tenance expense  that  the  presence  of  these  parts  would 
incur.  The  truck  has  been  in  use  for  two  years  in  place 
of  the  teams  formerly  employed.  It  was  originally 
developed  from  an  old  horse-drawn  truck,  the  motor 
wheel  and  battery  having  been  attached  to  the  truck  for 
experimental  purposes.    Loads  of  four  and  five  tons  are 


THREE-WHEEL  ELECTRIC  ROAD  TRUCK   FOR  WAREHOUSE 
AND  DEPOT   HAULING 

handled,  and  in  nearly  12,000  miles  of  travel  no  tendency 
to  upset  has  been  observed.  Its  maneuvering  ability- 
has  proved  superior  to  that  of  the  four-wheel  truck.  R. 
Macrae,  electric  vehicle  engineer  of  the  Commonwealth 
Edison  Company,  developed  the  motor  wheel,  which  is 
the  vital  part  of  the  truck  and  gives  the  possibility  of 
use  in  confined  spaces. 
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How  3,000  Southern  Homes  Were  Wired — I. 


Details  of  the  Sales  Plan,  the  Training  of  the  Salesmen,  Actual 
Cost  of  Contracts  Obtained  and  the  Combination  of  Adver- 
tising  and   Sales   Efforts   that   Has  Produced   Best   Results 

By  L.  J.  WitHOITE 

Lighting  Contract  Agent  Chattanooga  Railway  &  Light  Company 


0 


uncertain 


N  JAN.  1,  1919,  according 

to    the    Chattanooga    city 

directory,      there      were 

21,571  families  within  that 

geographical  domain  re- 
ferred to  by  our  engineering  friends 
as  "our  service  districts."  Twenty 
per  cent  of  the  population  of  Chatta- 
nooga, according  to  the  city  direc- 
tory, are  colored  folks.  We  therefore 
concluded  that  about  17,256  white 
families  were  residing  in  our  service 
districts  on  Jan.  1,  1919.  Upon  look- 
ing at  our  customers'  ledgers  w^e 
found  that  there  were  9,673  residence 
connections.  There  were  thus  at  that 
time  7,483  white  families  without  the 
comforts  and  conveniences  of  electric 
service.  In  our  arithmetical  calcula- 
tions we  unceremoniously  put  the 
"colored  brother"  into  the  so-called 
unavailable  class.  This  we  found  to 
be  an  entirely  unjustified  and  unwarranted  indictment 
of  his  progressiveness. 

As  the  sales  engineer  would  say,  we  had  on  Jan.  1, 
1919,  a  customer  saturation  of  approximately  ninety 
per  1,000  of  population,  although,  according  to  the  pre- 
suriiably  unassailable  statement  of  the  leaders  of  the 
industry  as  reported  in  the  proceedings  of  the  National 
Electric  Light  Association,  the  possible  saturation  per 
1,000  of  population  is  around  200.  When  we  compared 
our  actual  figure  of  ninety  per  1,000  with  this  possible 
figure  of  200  per  1,000  we  decided  that  it  was  high  time 
to  get  out  after  business.  The  only  consolation  that  we 
had  to  fall  back  on  for  our  poor  record  was  the  doubtless 
illogical  supposition  that  the  authorities  who  had 
figured  out  the  200  per  1,000  inde.x  to  customer  satura- 
tion had  never  spent  much  time  in  a  community  where 
much  of  the  population  ranges  in  color  from  light  brown 
to  bituminous.  However,  after  making  all  due  allow- 
ances for  the  color  range  and  other  probable  ineligibles, 
we  concluded  that  our  possible  wired  houses  per  1,000 
should  register  around  128.  While  this  figure  was  per- 
haps a  trifle  low,  it  made  our  actual  saturation  of  ninety 
per  1,000  look  bigger  and  kept  us  from  feeling  that 
the  last  eight  years  had  been  spent  entirely  in  vain. 

The  population  of  Chattanooga,  together  with  its 
suburbs  and  in-between  rural  communities,  is,  regard- 
less of  Uncle  Sam's  stingy  statistics  to  the  contrary,  just 
about  107,000.  That  is,  it  was  on  Jan.  1,  1919.  There- 
fore there  were  about  4,066  available  house-wiring  con- 
tracts which  should  earn  a  central  station  approximately 
$80,000  per  annum.  At  this  point  w^e  again  referred  to 
the  reports  of  the  National  Electric  Light  Association 
and  there  discovered  that  only  about  20  per  cent  of  all 
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houses  are  wired  for  electric  lights. 
This  statement  made  us  feel  a  little 
better  when  we  compared  it  with 
our  own  43.3  per  cent.  Furthermore, 
according  to  the  reports,  these  towns 
with  only  20  per  cent  of  their  houses 
wired  were  getting  an  annual  in- 
crease of  less  than  10  per  cent  in  the 
number  of  wired  homes.  It  was  fur- 
ther indicated  that  the  higher  the 
percentage  of  wired  homes  to  begin 
with,  the  greater  the  annual  percent- 
age of  increase  per  year,  other  things 
being  equal.  We  therefore  assumed 
that  if  an  ordinary  town  with  a  20 
per  cent  start  could  enjoy  an  increase 
of  10  per  cent  per  annum,  certainly 
a  town  with  a  56.7  per  cent  start 
ought  to  produce  in  a  year  a  25  per 
cent  increase  in  number  of  old  houses 
wired.  Based  on  these  calculations 
the  goal  set  was  therefore  a  25  per 
2,416    old-house-wiring    contracts    in 


cent    increase,    or 
twelve  months. 

The  next  question  to  be  considered  was  the  method 
to  be  adopted  in  this  new  business.  The  company  did 
not  do  wiring  and  would  not  do  it;  the  company  did 
not  finance  wiring  and  would  not  finance  it ;  contractors 
said  they  really  didn't  care  for  the  business  of  wiring 
old  houses  and  couldn't  afford  to  do  wiring  on  the  install- 
ment plan,  and  we  knew  that  our  possible  customers 
couldn't  aiford  to  do  wiring  on  the  cash  plan.  This,  in 
brief,  was  the  situation  that  was  faced. 

At  this  point  some  of  the  amusing  experiences  which 
we  had  with  the  local  electrical  fraternity  in  our  attempt 
to  get  them  interested  in  participation  on  an  equal  basis 
would  be  interesting.  But  this  is  another  story  and 
shall  be  passed  with  the  bald  statement  that  after  three 
or  four  weeks  were  spent  in  unsuccessful  attempts  to 
get  the  electrical  men  in  line  they  simply  refused — for 
reasons,  we  suspect,  that  are  pretty  well  known  to  every 
central-station  man  in  the  United  States. 

All  through  these  preliminary  diplomatic  negotiations 
with  the  local  firms  that  do  wiring  one  contractor  had 
evinced  a  willingness  to  do  business,  and  as  nobody  else 
cared  to  accept  our  service  as  free  selling  agents  unless 
we  financed  the  business,  we  signed  up  with  this  con- 
tractor and  agreed  to  give  him  our'  moral,  business, 
social  and  ethical  support  on  house  wiring  for  the  year 
1919.  Briefiy,  we  agreed  to  assume  all  selling  expense, 
do  the  advertising,  employ  the  salesmen  and  pay  them 
and  hand  the  business  to  him  all  signed  up  ready  to  be 
worked.  He  agreed  to  do  the  wiring  promptly  and  in 
a  satisfactory  manner  on  the  deferred-payment  plan, 
assuming  all  credit  risk  and  collecting  the  money. 
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Advertising  Material,  Contract  Forms  and  Follow-up  Blanks  Used  in  the 

^^Edison  Home-Wiring  Plan'' 


DONT  LET  TH'S  HAPPEN  TO  YOU  ! 

lis  Bad  Bl'SlNKSS! 


LET  VS  TELL  YOU    '.BOLT  A   rflOHTABl-E  LITTP.I 

INVESTMENT  THAT  WILL  lOREVER  KEMOVE 

THE  SOUHCE  OF  TfiOUBLE 


TEAR  OFF.  SIGN  AND  MAIL  THE 
ATf ACHED  POSTAL 


GtNTLEMEN: 

CKal 

~ 

You  may  .icnd 

your  rcpre<;entativ 

to  give  me  prices  and  terms  for 

wir 

properlic  on  the  EDISON  HOME  WIRING  PLAN.     It  is  understood  that  th 

places  m«  under  n 

obligation  wKbIcvg 

r  and  is  made  merely  to  ascerUIn 

IhP 

deto>l$  of 

your  wiring  offer. 

Yours  tculy. 

AitHrim 

n-m^rl,. 

MAIL  THIS  CARD  TODAY  BECAUSE 

fll     All  Untnti  nguld 

■>.p.Hn|,   ,u. 

|j   DiUrlallr   ndixtd; 

hsBIH    wlr.d    lot    tliclrlcIlT    trqutr.    I.u    1 

|}>     IndBll  (Inc.  Ih.  B 

■  n(  FIRST. 

l»orld>  tIkKIc  h 

bnlidtni  on  ■  pat  ollh 

IhoM  BOR  rK.nUr  .r«Ud.     All   r.«r,OT 

.r«t. 

d  bolldlnc* 

(11     Thr   rriHintblt   pr 

CM   kxH   rur   Urmt   of 

th.   EDISON   HOME   WIRING   PLAN   d». 

'"'*"""  °'  *"'  ■"" 

..       Mb.,  .h.<  .«.pul... 

IB 


NO 

KEY 

FOR 

STREET 

,— ^       NO 

APARTMENTS 

//"N'^  owner 

y-^  J)  NO  ROOMS 

RENTS  FOR  S                  Month! 

KEY  TO 

agents! 

V                                EUECTFilC     LIGHT 

RESIDENCE  LEAD 
Chattanooga  Railway  &  Light  Co. 

Dau                                      Rcltn<4  ta                                     Bv 

Addraia 

N«B.                                                                                            0«f>.                  »,„•. 

PmiiHcl 

For                                                                                          PtaMM 

8*urea                                                                              Uit  No. 

OccupMlon                                                                       A|a 

_ 

Emrtoc. 

.llty                                                     1 

Ownoi                                                                                        Pbo 

^ 

AJdtc*.                                                                                      T»w 

Aeint                                                                               Pbonc                                            | 

Not                   Wired                    Wired  Ma                    On 
Wire  J               Oiilr                       Flilutcd                       Line* 

Rcoulrei 

Data 

Sal«HMn-i  Report  otCaU* 

1 

1 

-'  -— ^     -      —           — 

1 

Stin. 

=^ 

r.i.- «.-,,«.,.,.  ..  «.,.<«.  «u.  >««  eo  .  i„.,..«.««  r,.... ...  ir,=^ 

lA 


4A 


APPLICATION 
For  Wiring' 
Residence 


WITH 

607  Market  Street 
Chattanooga,  Tennessee 


Name  _.. 
Address  . 
Date 


...  19-, 


AtrOUNriNG   RECORD 


Date  Rec'd 19.. 

Rec'd  From.. 

Creililed  to ._ _ 

Distiict  No Amt.  % 

Re»|uires  Extension ^^No.  Poles 

Per - -. 

Inspector. 

Extension    Requested 19-. 

Request  No — 

Extension   Approved 19.. 

Extension  Completed 19.. 

Extension    Refused 19.- 

On  Lines  0.  K _ 19-. 

Per - 

Inspector. 

Wir.ng  Completed 19-- 

Service  Connecied 19.  , 

Connected  on  Work  Order  No 

Certified   by 


W.  0.  Clerk, 

Entered  for  Payment.-- .19-- 

Payment  Completed 19.. 

Rec'd  O.K 


Salesman. 


FIXTLRE  SPECIFICATIONS  AND  SHEDLLE  OF  PRICES 

..n.4.tJ 


iiJ.rit     Stand.r 


spmiAL  rixTt  RE  srLt<  t 


Dexriplion  Price  Eiifh 


Amount  of  Contract  .  .  .  ?. 

Initial  Payment $.. 

Monthly  Payments    ...$., 

Number  of  Outlets 

Special  Features 


Salesman 

Salesman  credited 19. 

By 

REMARKS 


EDISON    HOME-WIRING    PLAN 

e»SY    PAVMCNTS 


4B 


WIRING  SPECIFICATIONS  AND  SrHEDlXE  OF  PRICES 


HARDWARE 


4C 


lA  and  IB — Strenuous  appeal  in  the  form  of  a  return  post  cfird 
sent  to  the  landlords  of  unwired  houses. 

2 — Prospect  slip  used  in  the  salesmen's  follow-up  system. 

3— Key  tag.  The  real  estate  men  used  a  large  quantity  of  these, 
as   it  saved   them    printing  cost. 

4A--Three-panel  cover  of  wiring  contract,  which  provides  space 
for  the  accountmg  and  .sales  departments'  records  of  transaction. 


Contract    is    folded    for    convenience    in    handling    and    in    filing. 

4B — Page  2  (inside)  of  wiring  contract  form  giving  fixture 
specifications    and    schedules    of    ]>rices. 

4  C — Page  3  (inside)  of  wiring  contract  form  with  W'iring  speci- 
fications and  scliedule  of  prices. 

.■) — How  salesman's  callinK  card  was  utilized  to  advertise  the 
"Edison    Home-Wiring    Plan." 
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With  this  working  agreement  completed,  we  started 
in  to  get  advertising  matter  printed,  mailing  lists  com- 
piled, newspaper  copy  ready  and  salesmen  hired  and 
trained  for  the  campaign.  The  following  displayed 
advertisement  was  inserted  in  a  30-in.  space  in  the 
Sunday  morning  paper:  "Wanted — Large  local  corpora- 
tion requires  the  services  of  seven  men  capable  of  earn- 
ing on  a  combination  salary  and  commission  basis  from 
$200  to  $250  per  month.  Address,  giving  full  expe- 
rience, reference  and  present  employment.  Box  90,  care 
Times."  From  the  responses  this  advertisement  brought 
us  twenty-four  of  the  applicants  were  notified  by  letter 
to  meet  us  and  talk  the  matter  over.  Twenty  came  as 
requested.  The  time  was  8  o'clock  in  the  evening  at 
our  company's  office.  Those  who  came  early  were 
requested  to  be  seated  and  those  who  came  late  found 
the  door  locked.  Of  course,  nobody  expected  to  see  the 
others  and  each  naturally  regarded  his  neighbor  with 
more  or  less  suspicion.  In  an  hour  the  plan  was 
unfolded  to  them  and  each  knew  it  much  better  than  if 
time  had  been  wasted  in  interviewing  them  separately. 
"Now,  gentlemen,"  we  concluded,  "you  know  what  the 
job  is  that  we  propose  to  do.  You  know  what  it  will 
pay  you  if  you  can  deliver  it.  You  know  that  you  will 
starve  to  death  if  you  don't  deliver  it.  Starting  promptly 
at  8  o'clock  tomorrow  night  and  continuing  thereafter 
every  night  for  five  nights,  we  are  going  to  tell  you  how 
this  job  is  going  to  be  done.  If  you  are  interested,  be 
here.  If  you  are  not  interested,  don't  waste  your  time 
and  ours.  Attendance  here  does  not  obligate  us  to  give 
you  a  job,  and  neither  does  it  obligate  you  to  take  one 
if  we  should  offer  it  to  you.  The  question  of  jobs  will 
be  decided  after  the  fifth  night.  We  hope  to  see  all  of 
you  tomorrow  night  at  8  o'clock." 

The  five  evenings  that  followed  proved  to  be  the 
meeting  time  for  a  lively  class  in  "how  to  do  house 
wiring."  Several  of  our  own  men  from  other  depart- 
ments, as  well  as  our  sales  force  and  the  electrical  con- 
tractor's men,  were  present  at  these  meetings  in  addition 
to  the  usual  quota  of  canvassers,  and  we  had  with  all  of 
them  a  very  pleasant  and  profitable  time.  On  the  last 
evening  we  closed  our  house-wiring  course  with  a  state- 
ment something  like  this:  "Boys,  you  know  pretty  well 
now  what  we  want.  You  know  what  it  will  take  to  get 
it.  If  you  think  you  have  got  what  you  think  it  takes 
to  get  it,  fill  out  one  of  these  applications  and  leave  it 
here  with  us.  If  we  agree  with  you,  you  will  hear  from 
us  tomorrow."     Ten  applications  were  left  with  us. 

Types  of  Salesmen  Selected 

Going  to  scjiool  with  these  men  for  a  week  had  given 
us  a  pretty  fair  idea  as  to  whom  we  ought  to  hire  out 
of  the  group.  From  the  ten  applicants  we  selected 
seven  and  requested  them  to  report  for  work  the  follow- 
ing day.  The  experience  of  these  seven  men  in  our 
business  was  limited  to  what  had  percolated  into  them 
during  six  strenuous  sessions  of  about  one  hour  each. 
The  line-up  and  the  final  outcome  is  indicated  in  the 
following  tabulation. 

Salesman  No.  1. — Former  detective  and  correspon- 
dence course  salesman;  age  fifty,  nationality  French; 
now  holds  the  world's  record  on  house  wiring. 

Salesman  No.  2. — Former  wholesale  liquor  dealer 
(who  saw  the  handwriting  on  the  wall)  ;  age  thirty- 
nine,  Jewish ;  now  holds  the  second  world's  record. 

Salesman  No.  3. — Former  tobacco  salesman ;  age 
unknown,  nationality  American  (Georgia)  ;  not  meteoric 
but  a  constant  business  getter. 


Salesman  No.  i. — Former  adding  machine,  dictaphone, 
iron-safe  and  calculator  salesman;  age  thirty-three, 
nationality  Irish;  a  regular  business  whirlwind  when 
right,  but  a  barely  perceptible  zephyr  when  otherwise — 
a  sort  of  "get-them-when-the-other-fellow-couldn't." 

Salesman  No.  5. — Former  sailor  in  the  United  States 
Navy  and  a  general  all  around  ladies'  man ;  age  twenty- 
nine,  nationality  plain  American;  a  salesman  with 
strong  pai'lor  influences. 

Salesman  No.  6. — Former  college  man,  an  athlete ;  age 
twenty-eight,  nationality  American  (Chattanooga) ; 
later  found  to  be  suffering  from  sleeping  sickness,  hook- 
worm and  inertia. 

Salesman  No.  7. — Former  clerk;  age  thirty-five, 
nationality  completely  melted ;  could  find  them  but  could 
not  close  them. 

We  wanted  seven  men  because  a  good  house-wiring 
salesman  averages  about  twenty  calls  a  day,  including 
both  his  missionary  and  closing  visits.  House-wiring 
"prospects"  ought  to  be  called  on  at  least  once  a  month; 
otherwise  they  have  a  tendency  to  become  decidedly 
satisfied  with  the  wrong  kind  of  light.  We  had  thirty- 
eight  good  prospective  customers  to  1,000  of  population, 
according  to  the  city  directory,  so  that  one  salesman, 
figuring  twenty-six  working  days  a  month,  could  canvass 
13,000  persons  without  difficulty  and  15,000  under  a 
little  pressure.  We  also  knew  that  all  seven  men  would 
not  bring  in  equal  numbers  of  house-wiring  contracts 
with  the  signatures  affixed,  and  we  decided  that  even 
if  the  city's  population  had  ^en  overestimated  seven 
men  would  not  be  too  many  to  start  with. 

The  first  day  of  the  campaign  was  spent  in  giving  the 
seven  salesmen  details  of  the  job — not  "how-to-sell-it" 
talk  but  simple  elementary  facts  about  the  tools  and 
how  to  use  them.  That  evening  every  man  left  the 
office  with  a  big  bag  that  contained  the  following:  (1) 
a  supply  of  our  standard  lighting  application  forms;  (2) 
a  supply  of  house-wiring  contracts;  (3)  business  cards; 
(4)  a  set  of  photographs  of  fixtures  to  be  used;  (5)  a 
supply  of  booklets  telling  all  about  the  Edison  home- 
wiring  plan;  (6)  copies  of  all  publicity  material,  includ- 
ing proofs  of  newspaper  advertisements  that  would 
appear ;  (7)  a  convenient  book  of  lead  forms  for  report- 
ing "prospects";  (8)  estimating  blanks;  (9)  "lead 
follow-up"  book  properly  indexed;  (10)  order  forms  for 
application;  (11)  a  bulletin  binder  for  filing  and  retain- 
ing instructions  to  be  issued  from  time  to  time  regard- 
ing the  work.  The  next  day  was  spent  in  precisely  the 
same  manner,  and  many  times  thereafter  reference  was 
made  to  the  same  subject,  the  mechanics  of  the  business. 
A  salesman  without  tools  and  a  complete  knowledge  of 
how  to  use  them  is  worse  off  than  a  carpenter  in  the 
same  fix,  and  a  salesman  with  tools  that  he  does  not 
know  how  to  use  is  worse  off  that  either. 

Agreement  with  Salesmen 
In  each  man's  bulletin  binder  was  a  summary  of  the 
conditions  and  agreement  under  which  we  were  going  to 
work.  These  printed  rules  saved  a  lot  of  argument  in 
the  future.  Among  many  other  things  these  stipulations 
set  out  the  following  conditions,  which  are  briefly  sum- 
marized here  because  they  have  proved  of  inestimable 
value  in  our  work: 

1.  For  his  services  from  March  15  to  April  1  each  man 
would  receive  just  $37.50;  that  was  all. 

2.  For  the  first  full  month  each  man  would  have  a  guar- 
anteed salary  of  $100,  the  second  month  $125,  the  third 
month  $150,  the  fourth  month  $175,  and  each  month  there- 
after $200. 
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3.  During  the  first  full  month  each  man  was  expected 
to  deliver  not  less  than  twenty  old-house-wiring  contracts, 
the  second  month  not  less  than  twenty-five,  the  third  month 
not  less  than  thirty,  the  fourth  month  not  less  than  thirty- 
five,  and  each  month  thereafter  not  less  than  forty. 

4.  On  each  contract  taken  in  excess  of  the  required  quota 
a  commission  of  $5  would  be  paid  regardless  of  the  amount 
or  size  of  the  contract. 

5.  It  was  expressly  understood  that  any  man  who  failed 
to  make  his  quota  was  out  of  a  job  forthwith  unless  for 
good  and  sufficient  reasons  we  decided  to  give  him  a  further 
trial.  With  arrangements  like  this  the  unpleasant  business 
of  discharging  was  taken  care  of  automatically. 

6.  It  was  set  out  that  the  salesmen  would  receive  full 
credit  for  all  business  coming  fi'om  their  respective  dis- 
tricts regardless  of  whether  or  not  they  had  had  anything  to 
do  with  signing  the  contract.  This  provided,  of  course, 
that  the  contract  for  wiring  was  placed  with  the  Fred  Can- 
trell  Company,  the  contracting  firm  with  which  we  had 
completed  arrangements  for  handling  the  business.  On 
business  going  to  other  contractors  no  credit  would  be 
allowed  to  the  salesman  under  any  consideration.  This 
decision  was  necessary  for  obvious  reasons,  and  incidentally 
it  may  be  said  that  the  regulation  had  the  desired  effect. 

The  Preliminary  Survey 

Our  service  districts  were  divided  as  equally  as  pos- 
sible on  a  basis  of  prospective  business.  Each  man 
was  assigned  to  a  territory  and  credit  was  arranged 
according  to  districts.  When  somebody  broke  over  the 
fence  he  simply  boosted  his  neighbor's  average;  there- 
fore breaking  over  was  infrequent.  All  salesmen  were 
required  to  attend  to  their  own  knitting  exclusively,  and 


in  their  knitting  bag  they  carried  just  one  needle — 
"old-house-wiring  contracts."  They  were  not  permitted 
to  handle  anything  else,  such  as  lighting,  ranges,  wash- 
ing machines  or  other  appliances.  With  this  clear-cut 
understanding  of  the  rules  of  the  campaign,  coupled 
with  a  fair  knowledge  of  the  tools  to  be  used,  along 
with  six  nights  of  house-wiring  school  instruction  the 
men  began  to  think  in  terms  of  house  wiring. 

The  details  of  the  preliminary  survey,  results  of  the 
campaign  by  months,  costs  per  contract,  value  of  the 
business  secured,  relative  values  of  different  phases  of 
the  campaign  and  general  conclusions  will  be  given  in  a 
second  section  of  this  article. 


Progress  in  Reconstruction  of  French 
Light  and  Power  Plants 

CONSIDERABLE  progress  has  been  made  in  recon- 
structing the  French  electric  light  and  power  plants 
destroyed  during  the  war,  according  to  information  re- 
ceived by  the  French  High  Commission  in  the  United 
States. 

Thirty-two  plants  were  destroyed,  which  had  a  com- 
bined capacity  in  1913  of  201,500  kw.  out  of  a  total  in 
the  devastated  area  of  300,000  kw.  Since  the  armistice 
twenty-four  of  these  plants,  with  a  combined  rating  of 
104,000  kw.,  have  been  rebuilt.  It  is  expected  that  by 
spring  all  of  the  electric  plants  will  again  be  in  opera- 
tion and  with  the  new  machinery  will  be  rated  at  322,- 
OCO  kw. 
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Rural  and  Other  Service  Costs 
Compared 

Analysis  of  Actual  System  Shows  that  Higher  Invest- 
ment Charge  and  Line  Losses  for  Rural  Service 
Make  Cost  Double  that  for  Urban  Service 

UTILITY  men  have  worried  more  over  rates  than 
over  any  of  the  other  problems  which  affect  the 
rural  service  situation.  But  the  rate  problems  are  de- 
pendent on  the  financing,  construction  and  operating 
problems,  and  until  those  problems  are  satisfactorily 
solved  the  rate  problem  cannot  be  solved.  Some  utilities 
have  tried  to  solve  the  rate  problem  fir.st.  The  result, 
according  to  Prof.  D.  D.  Ewing  of  Purdue  University, 
has  been  confusion  in  both  thought  and  results.  Pro- 
fessor Ewing  recently  discussed  the  subject  in  a  paper 
read  before  the  Indiana  Engineering  Society  and  the 
Indianapolis-Lafayette  Section,  A.  I.  E.  E.,  his  conclu- 
sions being  based  upon  an  analysis  of  data  obtained  from 
an  operating  company  serving  rural  communities. 

On  the  basis  of  equal  efficacy  of  investment  and  qual- 
ity of  service  the  ultimate  cost  of  serving  the  rural 
consumer  will  be  the  same  whether  the  lines  be  owned 
by  the  rural  consumers  or  by  a  utility.  In  any  event 
the  cost  of  serving  the  rural  consumer  will  be  several 
times  the  cost  of  serving  the  urban  consumer.   This  cost 
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TABLE  I— CONSUMPTION  DATA  FROM  RURAL  LINES  IN  THE 
MIDDLE  WEST* 


O  - 


Location 
IndiaDa 


Class  cf  .Service 

Village  and  farm     

Farm Kansa- 

Farm Wisconsin.. . 

Farm Iowa 

Farm. ..; Ohio 

Farm Ohio 

Village  and  farm  Wisconsin. . . 


OS 
a. 

54 
38 


Z         <  £  Remarks: 

372         24         54  Single  line,  1919 

5         13         58  Single  line,  1919 

H6         29  ..  Thirteen  hnes.  1919-20 

25         40         38  Singleline,  1919-20 

25         30         45  Severaliine.-!,  1919-20 

300  15  ..  Several  lines,  1919  20 

«38         40  . .  Rural  lines  in  Wi^*'on?in 

Reported  in  1917 

16  ..  Several  lines,  1915 

it  ..  Several  lines,  1915 

*  This  table,  as  well  as  Tables  II,  III  and  IV,  is  compiled  from  analyses  made  of 
actual  rural  Imes  m  service.  Tables  II,  III  and  IV  are  taken  from  tlie  practice  of 
an  Indiana  company  and  present  some  figures  on  rural  service  that  are  all  too 
scarce.  Njte  the  manner  in  which  rural  service  bulks  large  in  line  losses  and 
comparative  costs. 


Farm  Indiana 145 

Village Indiana 74 


will  be  made  up  of  (1)  fixed  charge,  (2)  consumer 
charge  and  (3)  energy  charge.  All  of  these  charges 
will  be  much  higher  than  for  the  urban  consumer.  The 
investment,  upon  which  the  fixed  charge  largely  de- 
pends, will  be  from  four  to  twelve  times  larger.  Because 
of  the  wide  distribution  of  consumers  the  consumer 
charge  will  be  from  two  to  four  times  larger.  As  in- 
dicated in  Table  I,  the  energy  lost  in  transit  is  likely  to 
range  from  40  to  60  per  cent  of  the  total  energy  sup- 
plied to  the  line  at  the  power  house.  The  energy  charge, 
therefore,  will  be  roughly  twice  that  for  the  urban 
consumer. 

Rate  practice  for  rural  lines  is  in  a  state  of  dire  con- 
fusion. Some  companies  charge  rural  consumers  the 
urban  rate.  Such  is  the  practice  of  the  company  in  the 
small  Indiana  city  whose  consumer  and  service  cost  data 
are  set  forth  in  Tables  II,  III  and  IV.  It  will  be  noted 
that  on  the  time-honored  but  seriously  incorrect  meas- 
ure of  service,  namely,  the  kilowatt-hour,  the  cost  of 
serving  the  rural  consumer  is  nearly  twice  that  of  the 
urban  consumer.     The  column  headed  "Investment"  is 


really  not  investment  but  appraised  value  at  cost  of  re- 
production less  depreciation,  which  is  materially  less 
than  the  original  investment.  It  will  be  noted  that  the 
energy  loss  to  the  rural  consumer  was  54  per  cent.  The 
rural  consumers  are  those  receiving  service  from  a  12- 
mile,  6,600-volt,  single-phase  transmission  line,  and  a 
considerable  number  of  them  are  villagers  rather  than 


TABLE  II— RURAL  LINE  CONSUMER  AND  LOAD  DATA  AS 
COMPARED  WITH  OTHER  CLASSES  OF  SERVICE 


Clasa  of 
Service 

o 

O 

6 
Z 

■J   . 

Residence. 

2,293 

250 

Commercial 
Municipal.  . 
Power.  .    .  . 
Rural 

402 

1 

169 

372 

330 
80 

480 
bO 

20  8        790,000       26  4        650,000 


ill 
27  9 


27  6 
6  6 

40  0 
5  0 


534,000 
i72.000 
848,000 
234,000 


510,000 
334,000 
727,000 
108,000 


t, 
17.6 

4  5 
10  2 
14  2 
54  0 


Totals 


3,237    1,200     100  0     2,778,000     100  0     2,329,000 


100  0 


farmers.  The  consumer's  charge  for  rural  consumers 
was  undoubtedly  much  higher  than  for  the  urban  con- 
sumers, but  the  accounting  did  not  permit  segregation 
of  these  charges.  It  may  be  here  noted  that  there  should 
be  a  distinction  between  the  farmer  and  the  villager. 

On  the  basis  of  7  per  cent  interest,  2  per  cent  taxes 
and  insurance,  8  per  cent  maintenamce  and  depreciation 
and  $500  investment,  the  fixed  portion  of  the  cost  of 
service  would  be  $85  per  year,  or  about  $7  per  month. 


TABLE  III— RURAL  LINE  INVESTMENT  AND  SERVICE  COST  D\TA 
COMPARED  WITH  OTHER  CLASSES  OF  SERVICE 


Class  of  ?  I.S 

Service  ^  ^ 

Residence.  .  .  ,  $84,776  28  9 

Commercial.  .  69,021  23  6 

Municipal 29,747  10   1 

Power 89,758  30  6 

Rural 20,171  6  8 

Totals $293,473  100  00 


Cost  of  Energ>- 


$15,900 
12,950 

5,580 
16.850 

3.780 


$2,940   00 

514   00 

1    28 

217  00 

478  00 


$19,550 

13,150 

9,130 

20,850 

5750 


h 
$38,390 
26,614 
14,721 
37.917 
10.078 


°-^ 


a 

$37 

172 

29,747 

530 

54 


If  the  consumer  prefers  to  carry  his  own  investment  and 
let  the  utility  operate  and  maintain  the  line,  the  fixed 
cost  would  be  about  $30  per  year,  or  $2.50  per  month. 
Increasing  the  fixed  cost  by  the  portion  of  the  energy 
charge  incident  to  transformer  core  losses  is  practiced 
in  a  number  of  places.  It  seems  to  be  a  move  in  the 
right  direction  because  the  apparent  energy  charge  will 
be  reduced  and  the  consumer  will  be  induced  to  increase 

TABLE  IV— ELEMENTS  OF  COST  OF  SERVICE  FOR  RURAL  LINES 
AS  COMPARED  WITH  OTHER  CLASSES  OF  SERVICE 

Per  Consumer 

Fixed  Consumer's  Total 

Charges  Expense  Energy  Cost  per 

nt   -a„fs       ■  iP'"'.,.  ,P"'''  Charge,  Kw.-Hr., 

Class  of  Service  Month  Month  Cents  Cents 

Rcsidenoe  $0  578  $0  107  3  00  5  90 

Commercial 2  69  107  2.58  5  20 

^•"""•!Pal 46.50  107  2  73  4  40 

P°"e,'"' 107  2  87  5:20 

R"^!*' 847  107  5.32  9.25 

*  Power  fixed  charge  pro-rated  on  a  demand  basis.' 

his  consumption.     A  flat  charge  per  year  covering  all 
energy  consumption  up  to,  say,  500  kw.-hr.  is  used  in 
some  places.    Excess  energy  used  is  then  charged  for  at„ 
a  low  rate.     From  the  farmer's  point  of  view  Professor 
Ewing  thinks  this  scheme  a  mo.st  excellent  one. 


Rank  of  States  as  Users  of  Electrical  Energy 


Relative  Size  of  States 
Based  on 

Electrical  Enerjjy  Sold 
to  Power  Customers 


Rank 


2 
3 
4 
5 
6 
7 
8 
9 
10 


Stat« 

New  York 

Penn.'-ylvaniri.. 

Californi:!, 

niinoiy 

Micliigaii.  .     .  . 

Maisachusett.- 

Montana. 

Ohio 

Minnesota   . 
Wa.^liineton. 


Kilowatt-    Per  Cent 
Hours  of  Total 

3,475,000,000 
2,905,000,000 
2,095,000,000 
1,590,000,000 
1.470,000,000 

978,000.000 

898,000,000 

720,000,000 

558,000,000 

509,000.000 


15  30 
13  20 
9  50 
7,30 
6,76 
4.43 
4.07 
3.36 
2.59 
2  31 


Hanls 
I 
2 
3 
4 
5 
6 
7 

,s 
in 


Relative  Size  of  States 

Based  on 

Electrical  Energy  Sold 

for  Light  and  Power 


Kilowatt- 
State  Hours 

New  York..  5.707,000,000 

Pennsylvania  3,681,000,000 

California...  3,449,000,000 

HIinois   .  2,860,000,000 

Ohio 2,785,000,000 

Michigan.  2,040,000,000 

Massachusett.^  1,216,000,000 

Washington.  1,180,000,000 

Montana..  1,133,000,000 

Wisconsin 965,000,000 


Relative  Size  of  States 

Based  on 

Electrical  Energy  Sold 

for  Light  and  Power, 

but  Excluding 

Energy  Consumed  in  Cities 

with  Population 

Over  100.000 


Kilowatt-     I 

er  Cent 

Hank 

dtate 

Hours 

of  Total 

1 

New  Yorlt .  . 

3,439,100,000 

13   45 

2 

Pennaylx'ania.. 

2,498,000,000 

9   79 

i 

California. . 

2.215,200,000 

S   (.5 

i 

Illinois 

l,)65,000,000 

5    35 

> 

Ohio  . 

1,257,000,000 

4  93 

F) 

Michigan.  . 

1,213,000,000 

4  75 

7 

-Montana 

1,133,000,000 

4  44 

8 

West  \'irgiiii:i 

940,000,000 

3  69 

i) 

Iowa 

838.000,000 

3  28 

II 

Iri,ll;,i,a 

744.500,000 

2  9) 
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Electrical  Importance  of  the  Various  States 


Map  Indicates  that  Almost  80  per  Cent  of  the  Electric  Light  and 
Power  Industrial  Field  Lies  East  of  the  Rocky  Mountains — New  York 
and  Pennsylvania  Lead  in  Amount  of  Electrical  Energy  Consumed 


M' 


"APS  indicating  the  relative  importance  of 
the  various  states  as  users  of  electrical 
energy  are  shown  on  the  opposite  page. 
Actually  only  60.7  per  cent  of  the  area  of 
the  United  States  is  east  of  the  Rocky  Mountains, 
but  if  the  areas  of  the  various  states  were  based  on 
the  percentage  of  the  total  electrical  energy  sold  to 
power  customers,  then  79.2  per  cent  of  the  total  area 
of  the  country  would  be  east  of  the  Rockies.  A  study 
of  the  1920  population  indicates  that  91.7  per  cent  of 


the  American  people  live  in  states  east  of  the  Rocky 
Mountains.  These  maps  would  indicate  that  at  the 
present  time  almost  80  per  cent  of  the  market  for  elec- 
trical manufacturers  lies  in  the  Central  and  Eastern 
States.  The  importance  of  the  western  section,  how- 
ever, is  rapidly  increasing,  the  present  rank  of  the 
Pacific  States  being  third  and  the  Mountain  States  rank- 
ing fourth;  but  there  seems  to  be  little  doubt  that  the 
big  field  of  electrical  activity  will  remain  in  the  east- 
ern portion  of  the  United  States  for  some  time  to  come. 


RELATrVE  IMPORTANCE  OF  THE  STATES  OF  THE  UNION  FROM  THE  VIEWPOINT  OF  THE  ELECTRICAL  INDUSTRY 


Kw.-Hr9.  Sold  to  Power 
Customers   (1919) 
States  Per  Cent 

Rank  Kilowatt-Hours  of  Total 

United  States 22,046.900.000 

Maine 26  193,700,000  0  88 

I    New  Hampshire 37  94,800,000  0  44 

■    Vermont 32  148,200,000  0  67 

;     Massachusetts 6  978,000,000  4  43 

I     Rhode  Island 31  161,000,000  0  73 

Connecticut 19  280,300,000  I   27 

Middle  Atlantic: 

New  York I  3,475,000,000  15  30 

New  Jersey 15  360,000,000  1   63 

Pennsylvania 2  2,905.000,000  13  20 

South  Atlantic: 

Delaware 43  38,000,000  0  17 

Marj-land 11  418,000.000  190 

Djst.  of  Columbia 42  32,500,000  0   15 

Virginia 25  205,700,000  0  93 

West  Virginia 22  242,000,000  I    10 

North  Carolina 23  235,000,000  1   07 

South  Carolina 29  174,000,000  0  79 

Georgia 24  206.900,000  0  94 

Flogda 39  70,800,000  0  32 

Baal  North  Central: 

T)hio 8  720.000.000  3  36 

Indiana 18  311,300,000  I   51 

Illinois 4  1,590.000.000  7  30 

Michigan 5  1. 470.000.000  6  76 

Wisconsin 14  388.500.000  I   86 

WeBtNorthCmtral: 

Minnesota 9  568,000,000  2  59 

Iowa 21  256,100.000  I    16 

Missouri 12  397.400,000  1   80 

North  Dakota 49  b.WO.OOO  0  03 

South  Dakota 47  12.800.000  0  06 

Nebraska 34  1I7.8O0.0OO  0  53 

Kansas 28  174.500,000  0  79 

BastSouthCentral: 

Kentucky 35  103,100,000  0  47 

Tennessee 30  173.200.000  0  79 

Alabama 16  356.200.000  161 

Mississippi 45  21,500,000  0   10 

(res<SoM(/i  Central- 
Arkansas 44  73,-wo.ooo  on 

Louisiana 41  53.600.000  0  24 

Oklahoma 36  96.000.000  0   44 

Texas 13  391,000.000  1   77 

\fountaim: 

Mon««iMl 7  898.-OOT).000  4  07 

Idaho 20  258  600.000  1    17 

Wyoming 46  15.700,000  0  07 

Colorado 27  188.600,000  0  86 

New  Mexico 48  7,600,000  U  03 

Ariiona 38  W, 000, 000  0  41 

Utah 17  355,000,000  1   61 

Nevada 40  59,400.000  0  27 

Pacific: 

Washington 10  5O9.-O00,0OO  2  31 

Oregon 33  118,800,000  0.54 

California 3  2,095,000,000  9  50 

Seetiona 

NewEngland 5  1,856,000,000  8  4 

Middle  Atlantic   I  6,740.000.000  30  5 

South  Atlantic 6  1,622,900,000  7  3 

East  North  Central 2  4,479,800,000  20  5 

West  North  Central 7  1,533  500,000  7,« 

East  South  Central. 8  654.000,000  3.0 

West  South  Central 9  564.000,000  2  5 

Mountain 4  1.872.900.000  8  5 

Pacific 3  2,72£,800,000  12} 


Total  Kw.-Hrs.  So.d  tcr  Light 
and   Power   (1919) 

Per  Cent 
Rank  Kilowatt-Hours   of  Total 
38.875,000.000 


Kw.-Hrs.   Sold  for  Light  and 

Power 

Excluding    Cities    of     Over 

100.000  Population  (I9I9I 

Per  Cent 
Rank  Kilowatt-Hours   of  Total 
25,510,000,000 


Population   of  State.-* 
(19201 

Per  Ceni 
Hank        Population         of  Total 
105,709,771 


31 
42 
39 
7 
32 
23 

1 
12 
2 

43 
33 
35 
26 
14 
15 
18 
22 
40 

5 
13 

4 
6 
10 

17 
11 
16 

48 
47 
34 
27 

30 
20 
21 
44 

41 
36 
37 
19 

9 
25 
45 
28 
49 
38 
29 
46 

8 

24 

3 


232,000,000 
68,500.000 
142.700.000 
1,216.000.000 
230,000.000 
470.000.000 

5,707,000,000 

900,000,000 

3,681,000,000 

61.700.000 
227.500.000 
21fi.000.000 
420,000,000 
940,000,000 
665. COO. 000 
590,000,000 
510,000.000 
110,900.000 

2,785.000.000 

880.000.000 

2,860,000,000 

2,040,000,000 

965.000.000 

609.000.000 
933.000,000 
639.000.000 
29.600.000 
44.500.000 
222,000,000 
385,000,0010 

252,000,000 

5  50,000,000 

531,000,000 

59,300,000 

103.000,000 
192,500,000 
179.000.000 
592,000,000 

1,133,000.000 
426.000.000 

55,300.000 
381.000.000 

15.800.000 
160.000.000 
342.000.000 

45,700,000 

1,180,000,000 

450.000,000 

3.449,000,000 

2,359,200,000 
10,288,000,000 
3,741.100.000 
9,5  id. 000. 000 
2,86,;.  100.000 
1.392.300,000 
1.066.500.000 
2. 556. 800.000 
5,079,000,000 


0  60 
0  18 
0  37 
3  12 

0  59 

1  22 

14  70 

2  32 
9  4o 

0  16 

0  59 

0  55 

1  08 

2  05 
1  72 
1  52 

1  32 

0  29 

7  16 
7  26 
7  38 
5  20 

2  50 

1  60 

2  40 
1  64 
0  08 
0  II 
0  57 

0  99 

0  69 

1  40 

1  38 
0  15 

0  28 
0  49 

0  46 

1  50 

2  90 
1  10 

0  14 
0  98 
0  04 
0  41 
0  88 

0  12 

3  03 

1  16 

8.85 

6  1 
26  5 

9  6 
24  5 

7  4 
3  6 
2  7 

6  o 

13.0 


27 
41 
35 
12 
36 
25 

1 
16 
2 

48 
37 
49 
26 
8 
14 
15 
20 
38 

4 

10 

5 

6 

13 

24 
9 
23 
46 
45 
33 
21 

34 
22 
17 
42 

39 
40 
31 
19 

7 

18 
43 
30 
47 
32 
28 
44 

11 

29 

3 

7 
1 

4 
2 


232.000.000 
68.500.000 
142.700.000 
713.900.000 
137.500.000 
277,300.000 

3,439,100,000 

553,250,000 

2,498,000.000 

8,8  00.000 
114.000.000 


272.500.000 
9*0.000.000 
665.000,000 
590,000,000 
374,700,000 
110,900,000 

1.257.900.000 

744.500.000 

1,365,000,000 

1,213.000.000 

694.000.000 

280.700.000 
838.500.000 
286,400,000 
29.600.000 
44.500,000 
150,500,000 
314.900,000 

145.100,000 

289.500.000 

477.500.000 

59.300,000 

103.000.000 

7 1.1  00.0  OO 

179.000.000 

417.350,000 

1. 133.000.000 
42o.000.G00 

53.300.000 
200,300,000 

15,800,000 
160,000,000 
221,000,000 

45.700.000 

729,600.000 

210,600,000 

2,215,200,000 

1,571,900,000 
6,490,350.000 
3,075,900,000 
5,274.400,000 
1,945.100.000 
971.400.000 
770.45  0.000 
2,255.100  000 
3,135  400,000 


0  92 
0  27 
0  56 
2.80 

0  54 

1  08 

13  45 

2  17 
9  79 

0  04 
0  45 

0  00 

1  07 

3  69 

2  60 
2  32 

1  46 

0  44 

4  93 

2.93 

5  35 
4  75 

2  73 

1  10 

3  28 
1  13 
0  12 

0  18 
a.  59 

1  23 

n  57 
1  14 
1  88 
0  23 
<J 
0  41 
0  28 

0  70 

1  64 

4  44 

1  68 
P  21 
0  79 
0  06 
0  63 
0  87 
0  18 

2  85 
0.82 
8.65 

6.2 

25  5 

12.1 

20  5 

7.7 

3  8 

3  0 

8  8 

12.4 


35 
41 
45 
6 
38 
29 

1 

10 
2 

47 

28 
42 
20 
27 
14 
26 
12 
32 

4 

11 
3 
■/ 

13 

17 
16 
9 
36 
37 
31 
24 

15 
19 
18 
23 

25 

22 

21 

5 

39 
43 

48 
33 

44 
46 
40 
49 

30 
34 


768.014 
443.083 
352.428 

3,852,356 
605,397 

1.380,631 

10,384.829 
3.155.900 
8.720.017 

223.003 
1,449.661 

437,571 
2,309,187 
1,463,701 
2,559,123 
1,683,724 
2,895,832 

968.470 

5.759.394 
2.930,390 
6,485,280 
3,668,412 
2,632,067 

2,387,125 
2,404,021 
3,404,055 
645,680 
636,547 
1.296,372 
1,769,257 

2,416,630 
2.337.885 
2.348.174 
1.790.618 

1,752,204 
1,798,509 
2,028.283 
4.663.228 

548.889 
431,866 
194,402 
939,629 
360,350 
333,903 
449,396 
77,407 

1.356.621 

783.389 

3,426,861 

7.401,909 
22,260.746 
13,990,272 
21,475,543 
12,543,057 

8,893,307 
10.242.224 

3,335,842 

5,566,871 


0  73 
0  42 

0  33 
3  64 
0.57 

1  31 

9  81 

2  98 
8  25 

0  21 
1.37 
0  41 
2  18 


0  92 

5  45 

2  77 

6  14 

3  47 
2  49 

2  29 

2  27 

3  22 
0  61 

0  60 
1.23 
1.67 

2  28 
2  21 
2.22 
1.69 

1.66 

1  70 
1  92 
4.42 

0  52 

0  41 

o.ir 

0.89 
0  34 
0  32 

0  43 
0.07 

1  28 
0.74 
3.24 

7  0 

21  0 

13.2 

20  5 

119 

8.4 

9.7 

3  1 

5.2 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Resuscitation  from  Electrical  Shock  by  the 
Prone-Pressure  Method 

Tu  the  Editor  of  the  Electrical  World: 

Sir:  Confidence  in  the  Schafer  or  "prone-pressure" 
method  of  resuscitation  and  objection  to  alleged  mechan- 
ical means  or  any  modification  of  the  published  and 
authoritative  prone-pressure  method  have  been  estab- 
blished.  first,  by  the  pei-sonnel,  research,  deliberation 
and  report  of  the  third  resuscitation  commission  repre- 
senting the  American  Medical  Association,  the  National 
Electric  Light  Association  and  the  American  Institute 
of  Electrical  Engineers,  with  which  commission  the 
accident  prevention  committee  of  the  National  Electric 
Light  Association  was  in  conference  and  accord,  and, 
second,  by  the  experiences  of  the  companies  constitut- 
ing the  membership  of  the  National  Electric  Light 
Association  with  successful  cases  of  resuscitation  from 
electric  shock  by  the  prone-pressure  method,  both  before 
and  subsequent  to  the  report  of  the  commission.  These 
two  reasons  for  confidence  are  obviously  of  such  repu- 
table and  representative  character  that  no  one,  and  par- 
ticularly no  public  utility,  would  be  justified  in  modify- 
ing the  commission's  conclusions  or  violating  the  text  of 
its  instructions.  Such  departure  from  the  text,  if  justi- 
fiable, should  only  be  presumed  or  encouraged  after  some 
commission  of  like  personnel,  reputation  and  acknowl- 
edged ability  has  again  oflScially  passed  upon  the  subject 
and  recorded  its  recommendations  for  changes  in  the 
rules  now  in  force.  These  statements  would  seem  to 
make  it  unnecessary  to  present  a  detailed  argument 
against  the  modification  of  the  approved  method. 

During  the  study  and  research  of  the  commission 
evidence  was  produced  that  a  considerable  number  of 
successful  cases  of  resuscitation  from  electric  shock 
were  reported  where  the  injured  man  fell  from  a  pole 
or  structure.  A  representative  advocating  mechanical 
means  of  resuscitation  proposed  as  a  supplement  to  the 
treatment  afforded  by  his  device  traumatic  shock,  either 
by  giving  the  body  a  jolt  or  by  tapping  the  foot  or 
other  parts  of  the  body.  The  National  Electric  Light 
Association  committee  incorporated  this  feature  of 
traumatic  shock  as  an  auxiliary  or  detail  of  the  prone- 
pressure  method,  believing  that  in  certain  cases  it  might 
be  helpful  toward  restoration,  but  it  should  be  remem- 
bered that  this  feature  is  incorporated  as  one  of  the 
details  of  the  entire  recommended  treatment.  What- 
ever theories  or  scientific  deductions  may  have  prompted 
the  committee  in  arriving  at  its  conclusions  and  recom- 
mendations, the  electrical  industry  must  certainly  be 
convinced  that  the  practice  of  the  published  rules  is 
indispensable  as  a  part  of  the  operation  of  electric 
properties. 

It  would  be  interesting  to  know  how  many  lives  have 
been  saved  by  the  prompt  and  proper  application  of  the 
method  since  the  committee  met  in  May,  1918.     Such 


failures  to  resuscitate  as  have  been  reported  are  com- 
paratively few  and  mostly  due  to  one  of  two  causes: 
(a)  Failure  to  apply  the  method  promptly,  (b)  failure 
to  apply  the  method  properly.  Circumstances  and  con- 
ditions may  make  the  necessary  promptness  impossible. 
l>ut  improper  application  is  nearly  always  inexcusable. 
Until  some  properly  constituted  and  reputable  body 
of  experts  shall  decide  upon  a  better  method,  electric 
power  and  light  companies  should  carefully  train  all 
employees  to  administer  the  method  in  strict  accordance 
with  the  published  text.  Charles  B.  Scott, 

Ch-,iirman  Accident  Prevention  Committee,   N.   E.  L.   A 
Manager  Bureau  of  Safety. 
Director   National    Safety   Council. 

Middle  West  Utilities  Company,  Chicago. 


Unsymmetrical  Illumination 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  any  working  space  using  general  illumina- 
tion the  light  is  commonly  well  distributed  with  ref- 
erence to  objects  seen  so  that  the  two  eyes  divide  the 
work  with  reasonable  fairness,  one  being  in  about  the 
same  circumstances  as  regards  direction  and  intensity 
as  the  other.  Unless  one  can  preserve  this  reasonable 
symmetry  in  illumination  of  all  kinds  serious  trouble 
may  follow,  particularly  if  the  eyes  are  normally  under 
any  slight  strain.  This  I  have  recently  experienced 
several  times  to  my  sorrow.  For  example,  it  is  quite 
possible  so  to  arrange  a  reading  lamp  that  a  book  held 
in  the  hand  will  be  fairly  well  illuminated  as  regard.s 
one  eye  and  rather  badly  as  regards  the  other.  Similarly 
a  condition  may  be  reached  where  there  is  some  specu- 
lar reflection  of  a  unilateral  sort.  The  effect  of  such 
inequality  in  lighting  makes  itself  manifest  in  various 
ways.  The  two  eyes  may  be  forced  to  work  at  some- 
whart  different  apertures,  introducing  a  slight  difference 
in  refraction.  For  this  reason,  or  in  an  attempt  at 
equalizing  things,  one  eye  may  be  under  a  muscular 
strain  of  accommodation  or  position  which  will  quickly 
make  itself  felt.  In  cases  of  astigmatism  the  difference 
in  condition  as  respects  eyes  may  be  very  much  a'ggra- 
vated  and  a  considerable  amount  of  strain  appear  very 
promptly.  It  is,  I  think,  mostly  in  the  attempt  of  the 
eyes  to  equalize  errors  of  refraction  under  differing 
illuminations  that  trouble  most  easily  arises.  It  ap- 
pears as  simple  eye  strain,  with  the  ordinary  symptoms 
of  more  or  less  pain  and  a  feeling  of  sand  in  the  eyes, 
lasting  for  some  hours  if  the  conditions  which  have 
been  experienced  have  been  bad. 

Exactly  the  same  thing  can  happen  in  the  case  of 
natural  lighting  where  there  is  sufficient  light  on  one 
side  and  a  considerably  reduced  amount  on  the  other. 
I  have  observed  these  effects  of  lack  of  uniformity  in 
illumination  in  myself  and  in  others  a  good  many  times 
and  am  convinced  it  is  a  condition  which  should  be 
guarded  against  more  carefully  than  has  usually  been 
the  case.  To  get  thoroughly  good  lighting,  especially 
for  continued  or  critical  work,  the  illumination  should 
have  the  same  effective  value  seen  by  either  eye  and 
should  have  equal  freedom  from  specular  reflection  con- 
sidering both.  This  condition  implies  both  fair  uni- 
formity in  lighting  and  symmetry  of  position  in  using 
the  eyes.  This  condition  is  particularly  worth  attaining 
in  schools  and  clerical  offices  where  many  people  are 
engaged  in  somewhat  steady  visual  work,  generally 
without  any  proper  inspection  for  the  errors  of  refrac- 
tion which  lie  at  the  root  of  eye  strain. 

Louis  Bell, 

Boston,  Mass.  Consulting  Engineer. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Simplified  Grounding  Switch  for  Qutdoor 
High-Voltage  Lines 

FOR  ground- 
ing 6  0,000- 
volt  lines  on  out- 
door racks  the 
Southern  Cali- 
fornia Edison 
Company  has  de- 
veloped the  sim- 
pliiied  unit-type 
switch  illustra- 
ted. By  placing 
the  switch  at  an 
angle  its  opera- 
tion by  means  of 
a  stick  held  by 
the  operator 
standing  on  the 
ground  below 
has  been  made 
easy.  At  the 
same  time  all 
necessary  clearances  have  been  cared  for.  The  insu- 
lating unit  consists  of  a  live-section  rigid  pillar  insulator 
which  is  attached  to  a  3-ft.  piece  of  6-in.,  8-lb.  channel 
iron.  The  ground  wire  is  attached  to  the  channel  iron. 
Southern  California  Edison  Co.  W.  R.  Battey, 

Los  Angeles,  Cal.  Chief  Electrical  Designer. 
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UNIT-TYPE  GROUNDING  SWITCH 
SIMPLIFIES  CONSTRUCTION 


Companies  Want  Standardization  of 
Instrument  Transformers 

STANDARDIZATION  of  a  number  of  features  of  in- 
strument transformers  was  advocated  at  the  Miami 
convention  of  the  Southeastern  Section  of  the  N.  E.  L.  A. 
The  discussion  was  the  result  of  a  questionnaire  sent 
to  member  companies  by  the  meter  committee  of  the 
section.  The  committee's  report  contained  answers  of  the 
companies  as  well  as  the  committee's  recommendations. 

In  this  report  standardization  of  the  manner  of  bring- 
ing ■  out  leads  of  current  transformers  was  strongly 
advised  as  regards  both  their  polarity  and  their  position. 
A  unanimous  opinion  favored  bringing  out  the  leads  at 
the  sides  of  the  transformer  instead  of  the  ends  to  give 
greater  safety  for  handling  the  leads  while  the  trans- 
former is  energized  and  to  permit  neater  wiring.  All 
companies  were  in  favor  of  having  the  nameplate  in 
front  of  the  transformer  so  that  it  may  be  read  when 
the  transformer  is  in  position.  Nine  companies  pre- 
ferred that  the  transformer  feet  should  be  fitted  for 
mounting  on  pipe  framework  as  well  as  on  brackets  or 
walls,  while  six  were  satisfied  with  wall  mounting. 

For  potential  transformers  also  it  was  urged  that  the 
polarity  of  leads  be  standardized.  The  polarity  should 
be  the  same  on  corresponding  primary  and  secondary 


leads.  Moreover,  it  was  pointed  out  that  the  use  of 
paint  for  marking  polarity  should  be  discontinued,  be- 
cause leads  are  frequently  repainted,  thus  covering  all 
painted  markings.  Brass  tags  were  suggested  for  use 
in  place  of  paint.  The  committee  urged  that  the  leads 
of  potential  transformers  be  constructed  so  that  oil  will 
not  siphon  out  of  the  cases  of  oil-insulated  transformers. 
Several  companies  reported  such  trouble,  which  they 
overcame  by  cutting  off  an  inch  of  insulation  inside  the 
case  and  soldering  together  the  strands  where  this  insu- 
lation was  removed.  The  proper  position  for  name- 
plates  was  unanimously  declared  to  be  on  the  side  of 
the  transformer  opposite  to  the  mounting.  For  2,200- 
volt  installations  it  was  agreed  that  oil  insulation  was 
not  desirable  in  potential  transformers. 

Although  there  was  some  diversity  of  opinion,  the 
majority  ruled  that  there  should  be  no  fuses  on  poten- 
tial transformers  in  customers'  substations,  but  that 
such  transformers  should  have  fuses  in  a  station  where 
a  company  operator  is  in  attendance. 
Alabama  Power  Company,  S.  A.  Fletcher, 

Birmingham,  Ala.  Superintendent  of  Service. 


Hauling  Heavy  Penstock  Sections  up 
Mountain  Roads 

ONE  method  of  hauling  heavy  equipment  to  the  site 
of  the  Kerckhoff  project  of  the  San  Joaquin  Light  & 
Power  Corporation,  described  in  the  Electrical  World 
for  Feb.  26,  page  471,  is  illustrated  in  the  accompanying 


THREE   5-TON    TRUCKS    AND    TRAILERS   TRANSPORTED   THE    PEN- 
STOCK   PARTS    TO    THE    KERCKHOFF    POWERHOUSE 

photograph.  This  shows  a  5-ton  Mack  truck  and  a  two- 
wheel  5-ton  dolly  hauling  a  section  of  the  penstock  line. 
This  pipe  weighs  about  7  tons,  is  22  ft.  long  and  8  ft. 
in  diameter.     The  haul  was   over  mountain   roads  for 
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5  miles  with  many  turns  and  a  maximum  Rrade  of  12 
per  cent. 

The  total  weight  of  penstock,  including  pates,  was 
1,500,000  lb.,  or  750  tons,  made  up  by  138  pieces  of  pipe 
varying  in  weight  from  4,000  lb.  to  14,800  lb.,  three 
complete  gates,  and  miscellaneous  fittings,  bolts,  rivets, 
etc.  All  the  penstock  was  hauled  with  three  5-ton  Mack 
trucks,  each  equipped  with  a  5-ton  two-wheel  trailer. 
Both  the  trucks  and  trailers  were  equipped  with  specially 
designed  oscillating  bolsters  to  permit  the  long  wheel 
base  to  be  hauled  over  the  short  curves  in  the  road. 
Each  truck  made  three  round  trips  daily,  delivering 
the  entire  penstock  in  118  trips,  an  average  of  6.4  tons 
per  load.  R.  C.  Starr, 

Construction  Engineer. 
San  Joaquin  Light  &  Power  Corporation, 

Fresno,  Cal. 

Analyzing  Records  of  CO2  and 
CojnbuMtible  Gases 

AN  ANALYSIS  of  the  accompanying  chart  shows  mat 
1.  continuous  records  of  combustible  gases  present  in 
the  flue  should  be  kept  as  well  as  CO^  records.  In  this 
chart  the  clear  space  from  the  bottom  upward  represents 
the  percentage  of  CO..  The  lightly  shaded  area  between 
the  white  space  and  the  heavily  shaded  area  represents 
the  percentage  of  combu.'itible  gases.  The  chart  was 
taken  on  a  duplex  gas-analyzing  instrument. 

A  consultation  of  the  chart  shows  that  combustible 
gases  started  to  form  in  one  case  when  CO,  is  at  10  per 
cent  and  in  another  case  when  CO.,  reached  S'<  per  cent. 
In  the  first  case,  at  the  point  B.  to  the  left,  combustible 
gases  began  to  forn:  when  the  percentage  of  CO,  was  10. 
The  amount  of  combustible  gases  increased  rapidly  as 
the  percentage  of  CO^  increased  to  11,  only  to  vanish 
again  when  the  percentage  of  CO.,  was  again  reduced 
to  10.  At  point  C,  to  the  right,  combustible  gases  began 
to  form  again,  this  time,  however,  when  CO,  was  only 
8*  per  cent.  This  shows  that  between  4 :30  in  the 
morning  and  3  o'clock   in   the  afternoon  changes  took 


shown  are  valuable  for  continually  securing  the  most 
effective  combustion  conditions. 

A  brief  description  of  the  operation  of  the  instrument 
used,  which  is  made  by  the  Mono  Corporation  of  Amer- 
ica, may  be  of  interest.  The  apparatus  is  driven  by 
water  pressure  of  about  10  lb.  per  square  inch.  Before 
entering  the  instrument  the  gas  samples  from  the  flue 
are  pulled  through  a  filtering  system,  which  removes 
soot  and  dirt.  They  are  then  forced  through  the  ap- 
paratus by  a  mercury  piston.  There  are  no  mechanical 
valves.  Samples  of  gas  are  forced  alternately  through 
two  routes — one  leading  directly  through  a  caustic  pot- 
ash tank  where  CO^.  is  absorbed,  and  the  other  first 
through  an  electrically  heated  furnace  wherein  the  com- 
bustion gases  are  oxidized  to  CO,  and  H,0,  and  then 
through  the  caustic  potash  tank.  Samples  that  are 
forced  through  the  caustic  potash  tank  only  give  the 
readings  for  CO,.  Those  that  are  fir.st  forced  through 
the  electrically  heated  furnace  and  then  through  the 
caustic  potash  tank  give  readings  of  CO,  plus  com- 
bustible gases.  The  difference  between  any  two  succes- 
sive readings  is  proportional  to  the  amount  of  the  com- 
bustible gases  present  at  the  time  the  analyses  are  made. 
These  instruments  are  made  to  produce  records  cover- 
ing a  range  of  20,  25  or  40  per  cent.  A  range  shifter 
can  be  provided  to  adjust  the  position  of  the  range. 
.NTew  York.  N.  Y.       Field  Editor  Electrical  World. 


Distribution  Losses  Which  May  Be 
Eliminated 

IN  DISTRIBUTING  electrical  energy  there  are  some 
losses,  such  as  copper,  transformer  and  conversion 
losses,  that  cannot  be  entirely  eliminated;  still,  there 
are  a  great  many  other  losses  that  may  be  overcome. 
It  is  possible  to  determine  what  losses  may  be  reduced 
by  a  careful  survey  of  the  entire  system,  after  which  the 
problem  may  be  considered  as  being  divided  into  five 
parts,  as  follows:  (1)  To  determine  how  much  of  the 
loss  is  necessary  and  how  much  is  avoidable;  (2)  to 
locate  and  correct  the  cause  of  the  avoidable  losses  and 
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gimrd  against  their  recurrence;  (3)  to  furnish  infor- 
mation whereby  legitimate  losses  may  be  reduced  by 
changes  in  operating  practice  and  physical  condition; 
'4)  to  furnish  the  rate  department  with  information 
which  will  allow  correct  schedules  to  be  applied  and  to 
see  that  billing  departments  receive  necessary  data  for 
correct  billing;  (5)  to  furnish  statistical  information 
for  use  in  constructing  more  e(|uitable  rates. 

Although  it  is  possible  to  reduce  the  amount  of 
legitimate  losses  on  a  distribution  system,  there  is  a 
point  beyond  which  it  is  unprofitable  to  go  because  the 


shows    amount    of    eombustible    sases.       Cornbiistihle    eases    start 

place  in  the  furnace  conditions  such  that  while  com- 
bustible gases  began  to  form  early  in  the  morning  when 
CO,  was  10  per  cent,  they  began  to  form  in  the  after- 
noon when  CO,  was  only  8^  per  cent.  Should  the  opera- 
tor keep  CO,  at  10  per  cent  all  day  long,  it  is  evident 
that  serious  losses  might  take  place,  as  in  this  case 
between  3  and  4  o'clock  in  the  afternoon,  as  indicated 
in  the  right-hand  part  of  the  diagram.  That  is  what 
happens  when  the  maximum  allowalile  CO,  is  deter- 
mined for  an  indefinite  period  by  a  snap  CO  test.  There- 
fore   it    is    clear   that    constant    records    such    as    those 
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small  saving  possible  will  be  overbalanced  by  the  ex- 
pense. The  losses  that  cannot  be  entirely  eliminated 
but  can  be  improved  are  as  follows:  Distribution  cop- 
per losses,  transformer  core  losses,  conversion  losses  and 
meter  shunt  losses.  Distribution  copper  losses  can  be 
reduced  to  a  minimum  by  installing  copper  wire  of  suf- 
ficient size  to  carry  the  current  transmitted.  There  is 
a  point,  however,  in  the  size  of  copper  where  it  is  un- 
profitable to  increase  the  size.  Transformer  copper 
losses  are  practically  set,  depending  upon  the  load  car- 
ried on  each  transformer.  With  a  twenty-four-hour  load 
curve  on  the  operation  of  a  transformer  it  is  possible 
to  estimate  this  loss.  Transformer  core  losses  can  be 
improved  considerably  by  installing  a  transformer  of 
sufficient  size  to  replace  several  smaller  ones.  The  core 
loss  per  kva.  decreases  quite  rapidly  with  the  increased 
size  of  the  transformer.  It  also  depends  upon  the  type 
of  iron  used  in  the  core.  The  iron  of  today  is  better 
than  that  of  some  years  ago  (see  table).  Conversion 
'  losses  where  a  light  load  is  carried  on  a  large  unit  may 
be  reduced  considerably  by  using  a  smaller  unit.  Meter 
shunt  losses  are  constant  and  can  be  estimated  if  the 
sizes,  types  and  makes  of  the  meters  are  known. 

A  few  of  the  avoidable  losses  that  should  be  reduced 
are:  Stolen  energy,  low  voltage,  removal  of  primary 
fuse  of  potential  transformer  by  customer,  overloaded 
instrument  transformers,  crossing  of  secondary  wires, 
lack  of  control  on  flat-wire  circuits,  inaccurate  meters, 
contact  of  primary  wires  with  trees,  and  lack  of  proper 
maintenance. 

As  for  the  inaccuracy  of  watt-hour  meters,  it  is  gen- 
erally agreed  that  the  frequency  of  such  tests  will  de- 
pend largely  upon  the  revenue  derived  from  the  par- 
ticular meter.     In   some  states  legislation   is   in  effect 


TRANSFORMER  CORE  LOSSES  FOR  DIFFERENT  SIZES  AND 
DATES  OF  MANUFACTURE 


Kva. 

Loss  in  Watts  - 

R  ating 

Made  in 

1894  to  1909 

Made  in 

1909  to  1920 
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Copper 

Iron 
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1 
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28 
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35 

35 

25 

35 

2 

43 

43 
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55 

34 
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77 

37 
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67 

90 

42 
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98 

125 

58 

110 

10 

115 
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69 

140 

15 

155 

220 

95 

190 

20 

190 

275 

120 

225 

25 

210 

350 

130 

310 

30 

230 

400 

150 

365 

37  5 

305 

420 

175 

405 

40 

325 

■   480 

190 

415 

50 

375 

640 

230 

510 

75 

415 

850 

500 

825 

100  . 

530 

1.050 

150 

725 

2,000 

260 


050 


2.350 


which  specifically  states  the  period  of  tests.  In  any  event 
a  test  schedule  should  be  developed  taking  into  account 
the  revenue  earned  and  the  revolutions  of  the  meter, 
rather  than  merely  the  size  of  the  meter.  Direct-current 
meters  usually  require  more  frequent  testing  than  alter- 
nating-current meters.  For  instance,  with  a  certain 
type  of  meter  one  company  tests  every  thirty-six  months 
if  the  monthly  revenue  is  not  more  than  $5.  The  fre- 
quency is  increased  until  for  a  revenue  of  $500  or  more 
the  period  is  only  three  months  Theo.  H.  Rice, 

Operating  Department. 
Henry  L.  Doherty  &  Company, 
New  York,  N.  Y. 


Silk-Film  Device  Prevents  Damage  ta 
Opened  Current  Transformer 

IN  ORDER  to  prevent  a  dangerous  rise  in  potential 
across  the  secondary  terminals  of  a  current  trans- 
former when  the  meter  or  relay  circuit  is  accidentally 
opened,  the  writer  has  developed  a  protective  device,  as 
shown  in  the  drawing,  consisting  of  two  brass  spring 
contacts  held  apart  by  a  silk  film  similar  to  those  used 
in  the  sockets  of  series   incandescent  lamps.     Each   of 


Silk  film . 


Spririf^  brass 


SILK  FILM   CONNECTED  ACROSS  SECONDARY  OF  CURRENT  TRANS- 
FORMERS  WILL   PREVENT  HIGH    VOLTAGES   BEING    INDUCED 

these  two  contacts  is  connected  to  the  terminals  of  the 
secondary  of  the  current  transformer  as  close  to  the 
transformer  as  possible.  When  an  open  circuit  occurs 
the  voltage  punctures  the  silk  film  and  no  abnormal 
stress  is  put  on  the  insulation  of  the  transformer.  Silk 
films  one  layer  thick  will  puncture  at  a  potential  of  about 
200  volts. 

It  is  well  known  that  opening  the  secondary  of  a  cur- 
rent transformer  carrying  load  is  likely  to  result  in 
damaging  the  insulation  and  even  in  injury  to  an 
operator  who  may  come  in  contact  with  the  circuit. 
Short-circuiting  the  transformer  by  means  of  the  con- 
tacts described,  will  prevent  a  dangerous  potential  from 
being  induced  and  will  not,  of  course,  damage  the  trans- 
former. R.  H.  N.  LOCKYER, 

Engineer  in  Charge. 
West  Kootenay  Power  &  Light  Company, 

Trail,  B.  C. 


Value  of  Treating  Cross-Arms  Is 


Questioned 


PRESERVATIVE  treatment  of  cross-arms  is  a  sub- 
ject which  at  a  recent  meeting  of  the  Empire  State 
Gas  and  Electric  A.ssociation  brought  forth  a  lively 
discussion  as  to  the  policies  of  the  various  companies 
in  the  use  of  painted,  hot-dipped  and  untreated  cross- 
arms.  It  was  pointed  out  that  painting  is  not  entirely 
satisfactory  because  the  pinholes  cannot  be  adequately 
filled,  and  that  moisture  drawn  in  through  the  end  fibers 
is  held  within  the  arm  by  the  outer  preservative  treat- 
ment and  rot  results.  Many  companies  are  using 
untreated  close-grained  fir  arms,  which  are  said  to  have 
a  life  of  fifteen  years.  Although  it  is  claimed  that  a 
preservative  will  make  even  a  good  arm  last  longer,  it  is 
a  question  whether  it  is  worth  while  to  try  to  obtain  a 
cross-arm  that  will  have  a  longer  life  than  the  pole 
upon  which  it  is  mounted.  Some  companies  that  have 
used  treated  arms  state  that  their  linemen  object  to 
handling  treated  poles  and  that  considerable  trouble  has 
been  occasioned  during  the  hot  weather  by  dripping  of 
the  preservative. 

Field  Editor  Electrical  World. 
New  York,  N.  Y. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Tool  for  Driving  Out  Tight  Wedges 

IN  ORDER  to  remove  very  tight  wedges  from  a  large 
generator  it  was  necessary  for  a  certain  repair  shop 
to  construct  a  specially  shaped  tool  which  differs  from 
those   usually    used   for   removing    wedges.     This    tool, 
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TOOLS  FOR  DRIVING  WEDGES  OUT  OF   SLOTS 

A — Special  tool  for  breaking  up  wedges  which  cannot  be  driven 
■out     B — Tool  useful  for  driving  wedges   in   or   out   of  slots. 

which  is  shown  in  drawing  A,  consists  of  a  long  tapered 
wedge  with  the  front  end  bent  over  slightly  and  polished, 
and  this  end  was  used  for  prying  the  wedge  out  of  the 
slot  instead  of  driving  it  out  lengthwise.  The  coils 
were  in  excellent  condition  and  were  to  be  saved  and  con- 
sequently it  was  necessary  to  be  careful  in  removing 
the  wedges.  When  an  attempt  was  made  to  drive  the 
wedges  in  the  ordinary  manner  they  refused  to  move. 
They  were  of  composition  material,  nine  wedges  per 
slot,  and  the  stator  iron  was  5  ft.  5  in.  long  with  a  bore 
of  24  in. — the  small  space  to  work  in  making  the  job 
still  more  difficult.  All  of  the  available  wedge-driving 
tools  were  tried  without  success.  It  was  noticed,  how- 
ever, that  in  using  a  chisel  to  make  a  hold  for  the 
wedge-driving  tool  shown  at  B,  the  wedge  material 
pulled  apart  easily,  flaking  like  mica.  Accordingly  a 
few  wedges  were  removed  by  cutting  one  side  near  the 
iron  with  a  diamond  chisel,  but  this  was  very  slow  work. 
Therefore,  it  was  decided  to  make  another  tool  which 
would  take  advantage  of  the  easy  splitting  quality  of 
the  wedge  material.  A  piece  of  steel  was  purchased  1  in. 
wide  (the  slot  being  1!  in.),  14  in.  long  and  i  in.  thick. 
This  was  forged  to  the  shape  shown  in  Fig.  A,  making 
a  long  tapered  wedge.  The  front  end  was  bent  over 
slightly  as  shown,  and  the  tool  was  well  polished  on  a 
buffing  wheel  for  a  distance  of  about  5  in.  from  this  end. 
The  tool  was  then  driven  in  between  the  top  of  the 
coil  and  the  bottom  of  the  wedge  with  a  rawhide  mallet. 
This  solved   the  problem  satisfactorily,  as  the  slot  wedge 


was  forced  out  of  the  groove  by  tearing  the  material 
apart  and  no  damage  was  done  to  the  coils  or  slots.  The 
only  precaution  required  was  that  in  starting  the  tool 
it  had  to  be  tapped  lightly  while  bearing  dowm  on  the 
outer  end.  The  wedges  were  removed  by  two  men  in 
four  hours,  which  was  a  much  quicker  job  than  is 
usually  done  in  driving  them  out,  there  being  324  wedges 
71  in.  long,  1  h  in.  wide  and  ii  in.  thick. 

It  will  be  found  that  in  most  cases  a  tool  shaped  like 
the  one  shown  in  B  is  usually  very  effective  in  driving 
out  wedges.  This  tool  may  also  be  put  to  very  good  use 
in  driving  wide  wedges  into  the  slots.  A.  C.  ROE. 

Detroit,  Mich. 

Tool  Rest  for  Turning  Commutators 

FOR  turning  down  commutators  of  .500-kw.,  125-volt 
direct-current  machines  the  mechanical  department 
of  a  large  electrolytic  plant  in  Canada  has  made  a  very 
successful  self-feeding  tool  holder.  With  this  holder 
commutators  2  ft.  6  in.  in  diameter  and  1  ft.  7  in.  long 
are  turned  down  in  the  average  time  of  two  hours.  This 
machine  consists  practically  of  a  modified  compound 
slide  rest.  To  apply  the  machine  it  is  necessary  only  to 
move  the  brush  boxes  from  one  brush  and  clamp  on  the 
slide  rest.  The  brush  is  driven  through  gears  by  means 
of  a  small  pulley  which  has  a  worm  gear  upon  its  shaft. 
A  round  leather  belt  drives  this  small  pulley.  This  belt 
itself  is  driven  by  the  shaft  of  the  machine  which  is 
being  turned  down,  the  belt  passing  over  four  idler 
pulleys  before  it  gets  to  the  small  driving  pulley.     The 
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TOOL  FOR  TURNING  DOWN   COMMUTATOR  DRIVEN    FROM 
SHAFT   OF    MOTOR 

pulley  can  be  made  to  run  free,  or,  in  other  words,  stop 
the  feed  by  means  of  a  jam  nut  on  the  pulley  end  of 
the  worm  shaft.  The  feed  may  be  reversed  by  means 
of  a  gear  shift,  so  that  when  the  cutter  has  gone  across 
the  face  of  the  commutator  it  may  be  readjusted  for 
a  deeper  cut  and  brought  back  across  the  commutator. 

In  turning  a  commutator  a  diamond-point  tool  should 
be  used.     This  tool   should  be   rounded  sufficiently  for 
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the  cuts  to  overlap  and  not  to  cut  a  thread  on  the  com- 
mutator surface.  For  the  same  reason  it  is  necessary 
to  use  a  very  fine  feed.  Usually  a  surface  speed  of 
500  ft.  to  600  ft.  per  minute  should  not  be  exceeded. 
Some  scheme  must  always  be  devised  for  taking  up 
the  end  play  of  the  shaft  while  the  commutator  is  being 
turned.  The  machine  has  proved  very  satisfactory. 
Although  sandpaper  may  be  used  with  success  for 
resurfacing  a  commutator  which  is  dirty  or  one  in 
which  the  mica  is  just  beginning  to  get  high,  and  al- 
though stoning  will  remove  considerable  high  mica  and 
even  small  flat  spots,  vv'hen  the  condition  of  the  com- 
mutator is  at  all  bad  turning  with  a  tool  as  described  is 
the  only  satisfactory  remedy.  R.  H.  N.  Lockyer. 

Trail,  B.  C,  Canada. 


Practical  Bracket  and  Lamp  for 
Punch  Presses 

MANY  manufacturers  who  use  presses  know  the  need 
of  a  practical  and  efficient  form  of  illumination. 
A  lamp  bracket  for  the  individual  illumination  of  each 
punch  press  which  is  not  only  economical  to  operate  but 
also  very  effective  is  illustrated  herewith.  Those  who 
operate  open-back  inclinable  punch  presses  usually  hang 
an  electric  light  bulb  behind  the  die  in  the  open  back; 
others  hang  ordinary  drop  lights  over  the  operator,  and 
some  resort  to  general  illumination.  None  of  these 
methods  is  entirely  satisfactory. 

The  bracket  shown  is  clamped  on  either  side  of  the 
punch  press,  and  the  light  is  focused  on  the  die.  A  4-cp., 
6-volt  double-contact  automobile  bulb  is  used,  which  is 
very  rugged  and  gives  a  white  light  of  ample  intensity. 
The  brackets  have  been  assembled  from  standard  parts, 
such  as  a  flexible  gooseneck,  brass  hickey,  i-in.  x  ^-in.  x 
i-in.  iron-pipe  T  and  a  small  reflector  made  for  use  as 
a  portable  light  around  automobiles.  The  reflector  is  2^ 
in.  in  diameter  and  entirely  shades  the  bulb,  eliminat- 
ing all  glare  from  the  operator.  The  actual  cost  of  the 
entire  assembly  was  less  than  $2.50,  including  labor  and 
all  parts.     The  current  used  is  alternating  at  6  volts, 
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AN    ADJUSTABLE   SHADED    LIGHT    FOR    ILLUMINATING    WORK 
ON  A   PUNCH   PRESS 

obtained  from  a  110-volt  line  through  toy  transformers 
which  feed  six  or  more  lights. 

Several  hundred  of  the  brackets  have  beer  installed 
in  the  punch  press  rooms  of  a  large  corporation  manu- 
facturing adding  machines,  tin  cans  and  other  articles 
and  have  given  excellent  results. 
American  Can  Company.  John  A.  Toleik. 

Chicago.  III.  Electrical  Engineer. 


Rugged  Attachment  Plug  for  Portable 
Shop  Machine 

AN  ATTACHMENT  plug  made  by  the  writer  for 
.  connecting  an  electrically  driven  sand  cutter  should 
be  useful  in  many  other  shops  where  electrical  machines 
are  used  which  are  wheeled  around  from  one  location  to 
another.  This  plug  is  attached  to  an  overhead  beam, 
and  in  order  that  the  cable  shall  not  be  in  the  way  on 
the  floor  of  the  foundry  the  slack  is  wound  on  a  reel 
mounted  upon  the  cutter.  The  service  is  run  to  the 
center  of  the  room  along  the  beam  in  conduit.     At  the 
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THE  RECEPTACLE  IS   HUNG  ON   OVERHEAD  BEAM    FOR  FEEDING 
PORTABLE  MACHINES 

end  of  this  conduit  the  copper  wire  is  spliced  to  a  heavy 
flexible  cable,  two-wire,  three-wire  or  four-wire,  depend- 
ing upon  the  type  of  motor.  This  cable  is  hung  dowoi  to 
a  height  which  can  be  reached  from  a  short  stepladder, 
and  a  receptacle  is  attached  to  its  lower  end.  The  author 
has  made  a  receptacle  out  of  wood  blocks  with  three 
brass  tubes  inserted  in  them  for  a  three-phase  line.  Into 
this  receptacle  fits  a  wooden  plug,  into  which  in  turn 
are  fitted  three  brass  pins.  These  brass  pins  fit  in 
the  brass  tubes  in  the  receptacle.  To  the  plug  is  attached 
the  cable  which  runs  to  the  machine.  About  4  ft.  from 
the  plug  the  cable  is  fastened  in  a  split-wood  clamp 
having  an  iron  plate  upon  one  of  its  faces  which  is 
drilled  to  take  a  hook.  This  hook  is  fastened  to  a  chain 
which  is  passed  over  the  beam  and  bolted  together  so 
that  all  strain  is  taken  off  of  the  plug  and  the  cable  is 
supported  by  the  chain. 

The  cable  used  for  such  work  should  have  stranded 
copper  conductors  covered  with  enough  rubber  to  pre- 
vent short  circuit,  well  reinforced  with  strong  .strain 
cords  and  with  a  closely  woven  outer  braid.  Although 
it  is  known  that  one  conductor  in  such  a  cable  is  open, 
it  is  often  very  difficult  to  locate  the  exact  position  of 
the  break.  This  may  be  accomplished  by  connecting  a 
lamp  across  the  switch  at  the  machine  end  of  the  cable 
and  twisting  and  bending  the  cable  from  one  end  to  the 
other  until  the  lamp  lights  on  account  of  bringing  the 
broken  ends  together. 

In  repairing  such  a  cable  where  only  one  conductor 
is  broken,  it  is  best  to  try  to  discover  this  conductor 
and  repair  it  without  cutting  the  other  conductors.  This 
may  be  done  by  baring  one  broken  end  for  six  or  seven 
inches  and  splicing  on  a  piece  of  similar  wire  and  then 
splicing  it  on  the  other  end  of  the  broken  conductor. 
No  solder  should  be  used,  as  it  stiffens  the  joints  and 
causes  them  to  break  more  readily.  After  splicing  rub- 
ber and  friction  tapes  are  applied  and  the  cable  is  built 
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up  to  a  uniform  diameter.  If  more  than  one  conductor 
is  to  be  spliced,  the  joints  should  be  staggered.  WTien 
cutting  into  the  braid  with  a  knife,  care  should  be  taken 
not  to  make  too  deep  a  cut  and  thus  spoil  the  insulation 
on  the  good  conductors.  H.  S.  Rich. 

East  Berlin,  Conn. 


Stiulding  Cast-iron  Welds  Relieves 

Contractiou  Strains 

ADMITTING  that  steel  can  be  welded  to  cast  iron 
/\  where  the  parts  are  free  to  align  themselves,  the 
use  of  studding  is  advantageous  where  the  weld  is  in 
such  a  position  that  the  parts  are  not  free  to  align 
themselves  with  the  contraction  cooling  strains  that 
result.  In  such  a  case  a  steel  weld  made  to  cast  iron 
without  studs  looks  well  until  just  about  the  time  it 
is  being  admired  during  the  cooling  process,  when  it 
invariably  cracks  along  the  edge  of  the  weld. 

This  is  easily  understood  when  it  is  considered  that 
steel  has  approximately  four  times  the  strength  of  cast 
iron  and  that  the  contraction  strains  cause  the  weld  to 
pull  away  from  the  cast  iron  just  beyond  the  welded 
joint.  This  definite  location  of  the  break  is  because  the 
cast  iron  right  under  the  weld  has  become  chilled  cast 
iron,  whether  it  was  originally  so  or  not,  and  a  sharp 


METHOD    OF    STUDDING    A     BROKKN     FLYWHEEL    SPOKE 
PREPARATORY   TO   WELDING 

demarcation  of  structure  together  with  a  possible  layer 
of  weaker  cast  iron  causes  the  break  invariably  to  take 
place  in  this  layer  of  cementite.  If,  however,  steel  studs 
are  properly  propprtioned  in  the  face  of  the  cast  iron 
to  be  welded  or  adjacent  to  the  joint,  so  that  the  weld 
cannot  pull  away  from  the  cast  iron,  the  cooling  strains 
'result  in  stretching  the  steel  weld  while  the  welded  joint 
to  the  cast  iron  and  steel  studs  is  maintained  as  it  was 
made. 

To  insure  the  proportioning  of  the  studs  so  that  the 
weld  will  not  pull  awa:j'  from  the  cast  iron  it  must  be 
remembered  that,  as  already  remarked,  steel  has  four 
times  the  strength  of  cast  iron,  and  therefore  the  prob- 
lem is  so  to  proportion  the  studs  that  the  ratio  of  the 
cross-section  of  the  steel  to  the  cross-section  of  the 
remaining  cast  iron  will  be  somewhat  less  than  four  to 
one  at  any  section  subjected  to  cooling  strains  at  one 
time.  This  in  general  is  a  very  simple  and  easily  applied 
method  and  means  large  studs  for  large  sections  and 
smaller  studs  for  smaller  sections.  It  requires  common 
sense  Jn  placing  the  studs,  together  with  welding  experi- 
ence. \The  writer  has  seen  this  studding  method  abused 
by  men  who  evidently  did  not  understand  why  they  were 
using  it,  and  no  doubt  to  such  unsuccessful  work  done 


by  amateurs  is  partly  due  the  prevaling  opinion  that 
the  studs  function  simply  as  tent  stakes.  That  this  is 
not  true  can  also  be  seen  from  the  fact  that  steam-tight 
joints  on  cast  iron  can  be  made  by  this  method,  showing 
that  the  weld  to  the  cast  iron  has  been  maintained  to 
its  full  efficiency  by  the  use  of  the  studs. 

Another  useful  application  of  studding  lies  in  the  use 
of  large  studs  as  an  anchor  nucleus  for  breakage  of 
castings  such  as  gear  teeth.  One,  two  or  three  of  these 
large  anchor  studs,  together  with  some  smaller  studs 
appropriately  distributed,  will  provide  weld  strength 
for  the  cast  iron  as  well  as  the  shear  and  thrust  strains 
necessary,  while  the  weld,  built  up  to  size  and  machined 
off,  will  furnish  a  perfect  wearing  or  bearing  surface. 
This  method  of  studding  is  applicable  to  cast  steel  also 
where  the  original  section  has  not  been  adequate  to  stand 
the  strain. 

Details  of  the  way  in  which  this  studding  is  accom- 
plished not  explained  by  the  photographs  are:     First, 
"vee"  out  the  crack  on  both  sides  of  the  break  from  the 
side  which  is  accessible  for  welding,  or  half  way  from 
each  side  if  both  sides  are  accessible,  saving  enough  of 
parts  of  the  original  break  to  keep  the  piece  securely 
clamped   in  alignment.     Before  any  of  the  welding   is 
done  the  stud  holes  must  be  drilled  and  tapped  with  a 
bottoming  tap  and  the  studs  screwed  in  tight,  completely 
filling  the  hole  for  a  distance  of  at  least  four  times  the 
diameter  of  the  stud.     A  convenient  way  of  doing  this 
is  to  have  a  completely  threaded  rod  screwed   in  tight 
with  a  Stilson  wrench  and  to  saw  off  1  in.  to  3  in.  above 
the  surface  of  the  work,  depending  on  the  accessibility; 
that  is,  a  narrow  "V"  should  have  the  studs  closer  to 
the  work  than  a  more  open  one.    The  method  of  welding 
is  as  follows:     Weld  around  the  studs  so  that  they  be- 
come part  of  the  cast  iron,  then  weld  between  the  studs 
cros.swise    or    diagonally    until    the    entire   "veed-out" 
surface  of  the  cast  iron  and  the  adjacent  surface  to  form 
the  under  side  of  the  pad  are  completely  covered.   They 
must  at   least  be  covered  before  proceeding   with   the 
main  filling-in.     Add  metal  one  bead  at  a  time  so  that 
no  great  section  of  the  weld  is  cooled  off  in  the  molten 
state  at  any  one  time.     The  welding  first  of  the  stud  to 
the  cast  iron  makes  the  stud  an  integral  part  of  the 
ca.sting,  and  the  welding  from  stud  to  stud  diagonally 
or  crosswise  draws  the  casting  together  into  its  original 
contact,   especially    if   a    small    amount   of   the    original 
break  is  left  intact  at  the  bottom  of  the  "V."     This  can 
be  done  in  most  instances  unless  one  of  the  pieces  is 
broken  out  and  lost  and  must  be  replaced  by  casting 
or  forging. 

In  this  steel-studding  process  for  cast  iron,  especially 
on  cylinders  and  similar  work,  machining  is  usually 
required,  and  the  hardened  layer  directly  under  the 
weld  gives  trouble  unless  grinding  methods  are  used. 
There  are  other  means  of  taking  care  of  this  hardened 
layer  for  machining  on  the  surface,  one  of  the  newest 
of  these  being  to  finish  the  machined  part  with  a  nickel- 
copper  electrode.  This  electrode  has  the  property  of  so 
merging  the  cast  iron  that  there  is  no  hard  layer  of 
cementite  formed.  Such  electrodes  were  developed  by 
the  automobile  trade  for  repairing  scored  cylinders. 
An  older  method  is  to  calk  the  bottom  of  the  "V"  with 
copper,  which  is  machined  off  later.  Probably  the  best 
method  of  all  is  to  supply  a  bushing  for  the  part  to  be 
finished.  Many  cylinders,  especially  with  steam  en- 
gines, are  built  with  this  bushing  originally,  and  in 
welding  the  bushing  is  removed  and  perhaps  slightly 
refitted  after  the  welding  job  is  completed. 
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The  studding  of  cast  iron  is  not  necessary  where 
electric  welding  is  used  simply  as  a  means  of  filling  in 
or  building  out,  or  where  grinding  is  the  only  machining 
necessary.  In  handling  such  work  clean  out  the  spot 
to  be  welded  by  chipping  or  grinding  so  that  all  dirty, 
oily,  sandy  or  porous  metal  is  eliminated  and  a  reason- 
ably bright  metal  foundation  is  provided  for  the  weld. 
Weld  with  either  steel  or  cast-iron  electrode  according 
to  whether  a  i-easonably  hard  or  a  very  hard  surface  is 
wanted  after  grinding.  The  steel  gives  a  hard  surface 
and  the  cast  iron  a  very  hard  surface.  Care  must  be 
taken  to  use  the  cast-iron  electrode  in  such  a  way  that 
the  quick  cooling  does  not  cause  gas  bubbles  in  the  weld, 
leaving  holes  after  finishing.  The  steel  causes  no  such 
trouble,  and  if  one  or  two  imperfections  show  a  peening 
hammer  will  close  them  up. 

Another  case  where  studding  is  not  required  is  in  the 
electric  welding  of  cast  iron  where  tensile  strength  is 
required  but  no  resistance  to  bursting  pressure  as  in 
welding    broken    machine    parts,    small 
bedplates,   etc.      In    general,    where   no 
undue  strain  will  result  and  the  part 
was   originally   broken   by   an   accident 
which  will  hardly  happen  again  in  the 
same  place,  "vee"  out  wide  enough  to 
enable  the  electrode  to  be  held  at  ap- 
proximately right  angles  to  either  face 


welded.  Automobile  water  jackets  have  been  welded  in 
emergencies  without  taking  the  water  out  of  the  engine. 
Sometimes  the  weld  will  be  stressed  beyond  its  elastic 
limit  and  will  crack,  but  no  precautions  need  be  taken  in 
regard  to  rewelding,  as  this  crack  will  then  have  steel 
to  hold  it.  Naturally,  the  less  the  heat  used  the  less  will 
be  the  stress  to  be  taken  care  of.  To  that  end  use  the 
light-work  taps  on  the  welding  machine  to  insure  there 
being  as  little  heat  as  possible  and  proceed  a  little  at  a 
time,  allowing  each  bead  to  cool  completely  before  begin- 
ning the  next  one.  In  the  case  of  filling  in  the  beads  at 
right  angles  to  the  weld,  the  beads  should  be  put  down 
as  nearly  as  possible  at  the  same  time  in  order  to  fill 
in  the  space  between  the  intermediate  beads  which  are 
crosswise  of  the  crack.  In  pieces  that  have  cracked  and 
sprung  apart  and  should  be  brought  into  alignment  this 
method  of  crosswise  beading,  proceeding  from  the 
smallest  end  of  the  crack,  will  bring  the  original  pieces 
into  such  intimate  contact  that  the  metal  is  very  often 
watertight  before  the  intermediate 
beading  is  started.  In  order  to  keep  the 
heat  as  low  as  possible  special  electrodes 
with  a  melting  rate  higher  than  that  of 
ordinary  steel  should  be  used.  This  will 
aid  materially  in  keeping  down  the 
stresses.  All  of  this  welding  with  steel 
is  done  without  preheating  or  annealing. 


EXAMPLES    OK    ELECTRIC    WELDING    WORK    WHICH    IS    DONE    WITHOUT    PREHEATING 

where    great    tfnsile    sti-eng:th    is    not        up   excessive   cunti'aetion   strains    due   to   the   cooling   of  the   weld. 


Studding    is    unnecessiir>        _  „  .  „ 

required  and  tlie  parts  are  free  to  align  themselves  without  setting 


In  the  welds  shown,  however,  studding  has  been  used. 


of  the  "V."  Weld  the  two  faces  of  the  "V"  separately 
with  ste«l,  using  great  care  to  have  the  steel 
united  to  the  face  as  the  arc  progresses  and  not 
to  let  any  of  it  run  down  ahead  of  the  puddle.  Weld 
from  the  bottom  up,  and  if  any  of  the  deposited  metal 
does  e.scape  stop  and  chip  it  off.  After  the  two  faces 
are  successfully  covered  it  is  extremely  easy  to  make 
a  good  weld  from  the  steel  faces,  using  steel  or  cast 
iron  in  the  "V." 

Another  method  which  has  a  basic  theory  similar  to 
that  underlying  studding  and  is  especially  useful  for 
sections  that  are  too  thin  to  stud  applies  to  such  work 
as  automobile  cylinders,  jackets,  crank  cases,  heating 
boilers  and  other  cast-iron  parts  complicated  in  shape 
and  where  no  deformation  can  be  allowed.  This  pro- 
cedure is  to  run  beads  at  right  angles  to  the  crack 
about  eight  or  ten  times  the  thickness  of  the  weld  at 
the  crack.  These  right-angle  beads,  laced  back  and 
forth  at  intervals  of  four  to  six  times  the  thickness  of 
the  piece,  hold  the  weld  and  adjoining  cast  iron  from 
separating,  so  that  the  contraction  takes  place  in  the 
weld,  where  it  does  no  harm.  In  this  manner  automobile 
water   jackets,   crank   cases,   furnaces,    etc.,    have   been 


Thus  the  necessary  finish  being  ground  to  size,  it  is 
possible  to  make  welds  that  would  not  be  practical  with 
methods  using  preheating.  C.  J.  Holslag, 

Chief  Engineer. 
Electric  Arc  Welding  &  Cutting  Company, 
Newark,  N.  J. 

Synclironous  IMotors  for  Raising  Power 
Factor  of  Industrial  Plant 

<T  THILE  studying  methods  of  raising  power  factor 
VV  an  investigation  showed  that  there  are  many  in- 
dustrial plants  where  synchronous  motors  may  be  used 
in  only  one  or  two  places  and  these  motors  must  correct 
the  power  factor  for  the  entire  plant.  Motors  for  such 
service  should  be  designed  in  virtually  the  same  way  as 
synchronous  condensers— that  is,  to  operate  at  nearly 
zero  per  cent  power  factor — since  the  mechanical  load 
in  many  cases  may  be  quite  small.  For  most  of  these 
applications  either  a  direct-connected  or  a  belted  exciter 
should  be  used.  The  starting  and  control  of  these  mo- 
tors may  now  be  made  almost  as  simple  as  that  of  » 
squirrel-cage  induction  motor.     In  fact,   there   is   quite 
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an  interest  shown  at  present  in  automatic  starters  for 
synchronous  motors,  and  these  will  undoubtedly  tend  to 
increase  the  use  of  synchronous  motors  in  plants  where 
if,  had  previously  been  thought  that  there  was  not  sufli- 
cient  skilled  labor  for  their  operation. 

C.  W.  Drake, 
General  Engineer. 
Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa. 


Calculating  the  Size  of  Lighting  Units 

CALCULATION  of  the  proper  size  of  lamps  to  use 
for  lighting  depends  to  a  very  large  extent  upon  the 
good  judgment  of  the  illuminating  engineer.  A  recent 
case  that  came  to  the  writer's  attention  called  for  light- 
ing a  number  of  offices  which  consisted  of  remodeled 
rooms  in  an  old  dwelling  house.  It  was  not  knovvai  either 
what  the  arrangement  of  desks  or  what  the  colors  and 
finish  of  the  paint  of  the  walls  and  ceilings  would  be. 
The  rooms  were  only  8  ft.  6  in.  high,  and  consequently 
the  lamps  had  to  be  rather  close  together  and  of  small 
size.  Accordingly  they  were  placed  at  the  corners  of 
rectangles  8  ft.  x  8  ft.  6  in.  in  size. 

It  was  decided  to  have  the  intensity  of  illumination 
somewhat  above  the  minimum  fixed  by  the  Pennsyl- 
vania code  of  lighting,  which  is  3  foot-candles.  This 
code  recommends  that  from  4  to  8  foot-candles  be  used 
and  also  I'equires  that  lamps  shall  be  suitably  shaded 
to  minimize  glare.  In  order  to  meet  this  last  require- 
ment it  was  thought  that  a  fixture  with  a  semi-inclosing 
opal  bowl  would  be  appropriate. 

An  important  factor  in  illumination  calculations  is 
the  coefficient  of  utilization.  Values  for  this  factor  are 
determined  by  the  proportions  of  the  room  dimensions, 
the  colors  or  reflecting  values  of  walls  and  ceiling  and 
the  type  of  lighting  fixture.  Tabulated  data  from 
researches  to  determine  values  for  coefficients  of 
utilization  may  be  found  in  a  paper  on  "Industrial 
Lighting"  by  Ward  Harrison  and  H.  H.  Magdsick  which 
is  issued  as  a  bulletin  by  the  National  Lamp  Works  of 
the  General  Electric  Company.  The  correct  application 
of  these  data  to  any  particular  case  depends  on  the  judg- 
ment of  the  illuminating  engineer.  In  the  case  under 
notice  it  was  judged  that  the  conditions  regarding  walls 
and  ceiling  would  be  the  avei-age  obtaining  in  an  office, 
and  therefore  the  coefficient  of  utilization  was  taken  as 
0.50. 

Another  factor  which  depends  upon  the  good  judgment 
of  the  designer  and  the  conditions  in  the  locality  where 
the  lighting  fixtures  are  to  be  used  is  the  depreciation 
factor.  This  value  depends  upon  the  amount  and 
character  of  the  dust  suspended  in  the  air,  which  will 
come  in  contact  with  the  reflecting  surfaces  and  trans- 
mitting glassware,  and  also  upon  the  probable  frequency 
of  cleaning  the  fixtures.  This  office  was  in  a  rather 
dusty  city,  and  the  depreciation  factor  was  taken  as 
1.25.  Knowing  these  factors,  the  flux  required  was 
calculated  from  the  following  formula:  F  =  (£"  X  S  X 
D)  -7-  (X  X  N).  in  which: 

E  =  foot-candles, 

S   =  area  illuminated   (square  feet), 
'  A''  =  number  of  lamps  in  area, 

K  =  coefficient  of  utilization,  and 

D  =  depreciation  factor. 

Substituting  the  known  values  in  the  fornuila 
f  =  (8  X  612  X  1.25)  --  (0.50  X  8)  =  1,280  lumens, 
which  is  the  average  flux  per  lamp  required  to  give  an 


illumination  of  8  foot-candles.  The  output  of  a  100-watt, 
110-volt  "Mazda  C"  lamp  is  1,260  lumens,  which  is  very 
close  to  the  desired  value.  Substituting  this  value  of 
1,260  lumens  in  this  equation  and  solving  for  the 
illumination,  the  result  is  7  foot-candles.  Consequently 
these  lamps  were  used  mounted  in  "type  MB 
Brascolites." 

After  two  months'  use  without  cleaning,  the  average 
useful  illumination  in  the  offices  as  obtained  by  photo- 
metric tests  was  found  to  be  4.5  foot-candles,  the 
minimum  3  and  the  maximum  5.7  foot-candles.  The 
difference  between  the  calculated  and  actual  results 
indicates  that  the  values  used  for  depreciation  factor 
and  coefficient  of  utilization  were  not  correct.  The  co- 
efficient of  utilization  should  have  been  higher  and  the 
depreciation  factor  should  have  been  lower. 

D.  W.  Blakeslee, 

Pittsburgh,  Pa.  Consulting  Engineer. 


Waterproof  Anchorage  for  Roof  Cables 

TO  SUPPORT  a  span  of  No.  0,  550-volt,  three-phase 
circuit  125  ft.  long  on  the  roof  of  the  Graton  & 
Knight  Manufacturing  Company's  plant  at  Worcester, 
Mass.,  the  writer  has  developed  the  angle-iron  structure 
shown  in  the  accompanying  photograph.  A  main  frame 
of  2-in.  x  2-in.  x  1-in.  angles  was  provided,  36  in.  wide 
and  10  ft.  long.  A  4-in  x  6-in.  cross-arm  at  the  top 
carries  six  strain  insulators  as  shown  with  the  usual 
loops.  Diagonal  braces  anchor  the  upright  section  and 
stiffen  its  construction.  The  leads  to  the  interior  of 
the  factoi-y  are  tapped  off  for  each  department  through 
a  IJ-in.  pipe,  with  drip  loop,  and  terminate  in  a  junction 
box  inside  the  building. 

An  interesting  feature  of  this  construction  is  the 
means  used  to  make  it  waterproof.  As  shown  in  the 
accompanying  sketch,  the  pipe  carrying  the  conductors 


iMi:. 


ROOF  SUPPORT  FOR  550-VOLT,  THREE-PHASE  LINE  AND 
WATERPROOF  ENTRANCE  FOR   U-IN.  CONDTIIT 

is  screwed  into  a  brass  coupling,  and  the  pipe  section 
from  below  is  similarly  fastened  with  its  end  brought 
flush  against  the  downward  section  of  pipe.  A  shoulder 
was  turned  on  the  coupling  at  its  lower  end,  and  to  this 
shoulder  was  soldered  a  copper  sleeve  which  terminates 
in  a  flange  carried  down  beneath  the  roof  gravel  and 
fastened  to  roof  boarding.  The  entrance  of  the  pipe  to 
the  coupling  is  white-leaded.  A.  H.  Magnuson, 

Graton  &  Knight  Mfg.  Co.  Electrical  Engineer. 

Worcester,  Mass. 


Central  Station  Service 


A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


'■"Collier's"  Asks  a  Square  Deal  for 
Public  UtUities 

PLAINLY  the  utilities  are  to  receive  a  fair  hearing  in 
the  court  of  public  opinion.  Reproduced  here  is  an 
editorial  page  from  Collier's  for  March  12  in  which  the 
editor  puts  before  his  readers  the  difficulties  which  con- 
front the  executives  of  every  public  utility  today  and 


C  o  1 1  i  e  r'  s 

THE   NATIONAL  WEEKLY 


A  Sqaare  Deal  for  Public  Utilities 

OF  >n  th«  bits  th»!  torn*  to  you  on  Oitfirst  of  the  vmAK  »Udi 
do  TOO  ff  l«Mt  «iIUn(!yT  Are  not  the  two  tMt  OCCiW  Uw 
Bw»'  tfUtnut  tb*  cmi  bm  kad  the  dcctric-liEht  biDT  t 

There  i)  ~ui  expUn>tio&,  t^aKvhrrt,  of  ifcc  Uck  of  food  •iU 
■bvwD  by  1>c  arerag*  coTGnunitr  lawd  (he  tniblic-ocility  n^p^ar 
thkt  Krves  ii  with  [iefct,  hMt,  tnd  p*wtr.  On*  rewoc-m-e  think. 
bki  brrtr  bt«n  (ul)y  fUud :  //  (k(  ptxtr  etd  tigit  confianitJ  t 
cir«nt  okJ  £irUn)II<i  fry  aiu  <n-  two  Mn,  .and  ium/J  c  '~ 
•I  tk*  nHiVif  jr  9f  our  bt;  nrerjruM  er<,  ir«  vo'jid  I 
•  a^v  trv^Aly  fttling  (oire'rf  llkrv.         .  4 

If  TOD  rcrcind  jiaor  tlectrte-lifht  sl»(«ir.*nt  from  tht  "Smith 
A  JoM>  E3KltK  LJ>t>t  Complny.*'  and  you  thoiifht  it  toe  big.  jnu 
cnaU  fo  dowti  to  scr  Mr,  Smith  or  Mr.  Jonta  ■nd  fetl  tJut  ymi  h»d 
l&lkRl  (0  budqurtcrs.  Perhtpj  Mr  Smiib  or  Mr  Joom  vo^ld  tw 
DelBhb4r9  of  j-oim.  Perhspa  thtir  inv«  woald  Itno*  roOr*.  or 
thtir  (hildrtn  would  go  to  Kbool  »ith  tootb.  Tbtf  tnieht  bdons 
to  7«ur  dub.  or  iiih  in  lh«  i*me  Uk».  or  sh(»t  oi-er  the  ,s»m(  mirih. 
or  dnvr  the  lutw  kind  c(  lulomobile  thxt  yon  do.  "Vou  »^Dld  h»«  ^ 
■to  troaltle  trndcrttandisg  e*ch  other 

But  whm  you  frt  •  biU  (rroi  the  T»rk  Filb  tnd  Tuin  Coonty 
Pe*«  tBdlJiht  Cc>nip»ny."  »nd  it  strikes  yoo  »»  b*5nr  eiorbiunt, 
TOD  (<*l  lh«t  there  ij  no  one  to  whom  to  kidt  ibout  it.  The  preii- 
dent  of  the  eofnpwy  ta  probtb);  only  *  minor  stockholder  -The 
director*  ■»  nen  of  Urge  ilTiin.  no  one  of  whom  i>  In  tontroL 
The  nKjority  of  the  liock  ii  pn>bab)y  owned  by  inraton  vat- 
tcrerf  ail  over\h*  country  who  may  be  as  diaatijfied  u  yoa  are. 

The  tvtngt  employee  of  th»  average  public  otility  knou-a  thai 
the  rompiny  ii  boked  opoB  with  wane  hostility,  and  that  iu  affairs 
are  trrulated  by  »ome  conuruuion.  and  thai  the  tompany  is  cwitinl- 
aUy  called  upon  to  eipUin.  to  customer  like  yourrelf.  reasons  nhy 
there  could  be  no  mistake  in  year  last  statement.  He  rets  in  a  bad 
frtffi*  of  mind,  aad  pcrhapi  endi  the  argument  br  saying,  '^f  jou 
dto'l  pay  thii  bill  by  Ibe  lOih, ««  viU  bave  to  take  «ut  your  DWttr." 


A  little  Speed.  Please 


ltd  aftrr  pioSt, 
l(f  be  apt  (4  Uw 


made.  ■  few  vedc*  More  Ibis  is  printed.  b*for« 
a  Btcetlos  of  the  Chamber  cf  CoRunerce  of  the  United  States  in 
Waihtncton,  that  it  Bill  require  K52.S00.CO0  properly  to  equip  tbt 
1250,000  bouses  and  apartments  which  thts  conrtry  nov  ntria  «itb 
iMBt,  lichl.  traiuportatioD.  and  te)ept>one  facilities.  This  mast  ccrat 
tran  the  big  and  little  pools  of  people's  sanncs.  and  these  pools 
arfU  yield  investment  mono-  vDit  "hen  tempted  by  srciaitjes  which 
fnaTantee  a  fair  return. 

One  of  New  Vork's  nevspapen  has  lately  been  printinr  letters 
from  (he  cbaTrrnen  of  public-service  ccmmissions  cf  ^iSeretit  States 
which  |(cd  to  show  that  the  oatlock  for  public-utibly  •ecuntiei  is 
«a  the  mend,  that  pabtic-otitily  problems  are  fradually  bnns  taken 
•art  of  politics,  and  thai  a  better  public  attitude  towan)  public-utikty 
(Blerprises  ii  beinf  dei'eloped.   But  baste  is  bein;  made  slowly 

As  CoOier**  said  tome  weeks  a(o,  ihe  Arocncin  people  have  been 
ttoBtT  a  good  rnany  times  by  financial  boccaneers  in  the  public- 
Olility  Bdd.  That  U  to  Mason,  bowri-ei.  why  we  shooJd  close  oor 
•yci  to  the  man-elotts  adiievrmenls.  as  a  whole,  of  oor  p-ublic-iitility 
napaiLiea.    Lei  ui  look  at  tomt  of  the  high  lights 

Thitty  years  ago  wie  were  jail  beginning  to  apply  eledrte  entrgy 
to  traniponalioB. 

The  first  "Third  rail"  ran  al  the  World's  Pair  in  Chicago  in  IS9^ 

llarHpower"  as  •  omt  of  measurement  was  adopted  by  Jamas 

Watt  ov»r  a  hundred  yean  agD.    U  a  horse  delniers  a  horsepower. 


bnitbed  bas  its  deode<l  diudifotagc* 


then  It  wMtd  take  nlnetwn  million  of  the  twcfity^ne  million  Iwfses 
lo  the  I'cjted  States  to  furnish  Hi*  power  now  mpplied  by  c*rtr»l 
iCationi.    In  1902  less  than  •  million  and  a  half  wajid  ha<e  sut&ed. 

The  aTTTagv  person  now  uses  rrnre  Ihan  (wtU*  times  the  unount 
of  electriciV  "I't  he  ote^  eighteen  years  ago 

In  1900  there  were  few  of  the  high- voltage  traiumiSiMn  lowers 
whkh  ytni  now  see  crossing  the  countrr.  and  in  Ihcue  it-n  Atn  thou- 
cand  volts  were  earned  on  the  wir«  with  soT.e  an»iefy  T'^4ay 
MUiptDeni  IS  under  conttmction  lo  enable  wires  lo  carry  220,000 
volu  along  these  rows  of  steel  lenttneli  of  progresj. 

Kero  a  the  money  side  of  il  There  arr  appmriniatety  t, too ,000 
isresCoVs  in  electrical  securities,  and  morr  than  t300,0D0.O0o  of  pub- 
lic fmids  in  Ibe  hand)  at  insurance  companies  and  SI .7 00,000,000  m 
bank  facds  arc  i Ducted  m  publif -utility  companies. 

Such  big  Agvres  are  staggering.  But  in  asking  oonelics,  as  indl- 
vjduats.  whether  or  ^ol  oor  attitude  toward  Ihe  particutar  public- 
uliLty  company  which  aerrea  us  is  fair,  let  st  read  what  Dr  Stnn- 
meti.  probably  our  foTeawal  electrical  astbonty.  laid  in  a  speech  at 
Baltiipon  last  Janoaryj 


America  mnrt  tnmt  torrtrd,  and  Ihe  speed  and  comfort  with 
which  she  moTei  will  depend  in  a  large  measure  upon  her  abiUty 
to  pruduce.  at  low  cwu.  beat,  power,  and  ligM,  Ld  each  community 
give  lo-tie  thought  to  its  pdbhc-ulilily  Situation,  to  the  end  that  we 
may  more  quickly  girt  a  aouare  '•Cal.  nol  only  to  the  haiid  that  lights 
the  gu  stove  or  turns  on  the  define  switch^  but  to  '  ' 
pocketbocA  which  fumiihes  Ihe  capital  as  nD. 


AN   EDITORIAI    PAGE  FROM    "COLLIER'S" 

from  his  unbiased  viewpoint  asks  that  a  square  deal  be 
given  to  the  public  utilities.  Without  taking  up  the 
cause  of  the  utilities  as  such  it  is  pointed  out  that 
national  expansion,  increased  housing  facilities,  indus- 
trial growth  and  general  public  convenience  depend 
largely  upon  how  well  the  public  utilities  are  able  to 
meet  the  additional  requirements. 

"America  must  move  fonvard,"  concludes  the  edi- 
torial, "and  the  speed  and  comfort  with  which  she 
moves  will  depend  in  a  large  measure  upon  her  ability 
to  produce,  at  low  costs,  heat,  power  and  light.  Let 
each  community  give  some  thought  to  its  public  utility 
situation,  to  the  end  that  we  may  more  quickly  give  a 
square  deal,  not  only  to  the  hand  that  lights  the  gas 
stove  or  turns  on  the  electric  switch  but  to  the  invest- 
ment nocketbook  which  furnishes  the  capital  as  well." 


Such  a  constructive  attitude  as  is  thus  shown  by 
Collier's  is  a  long  stride  forward  in  the  public  relations 
problems  of  the  utilities.  It  augurs  well  for  a  real  ap- 
preciation of  these  problems  by  the  public  and  it  is 
also  proof  that  the  educational  work  which  is  carried 
on  by  the  electrical  industry  has  not  fallen  upon  barren 
ground. 

Boston  Edison  Company  Establishes 
Suburban  District  Managerships 

IN  ORDER  better  to  co-ordinate  the  relations  between 
itself  and  the  local  publics  in  various  parts  of  its 
territory  of  some  750  square  miles,  the  Edison  Electric 
Illuminating  Company  of  Boston  has  recently  estab- 
lished a  number  of  suburban  district  managerships  un- 
der the  broad  supervision  of  W.  H.  Atkins,  general 
superintendent  of  the  company,  and  under  the  immedi- 
ate direction  of  J.  M.  Bassett,  who  has  been  made  head 
of  the  department  of  suburban  district  managers.  Th 
district  managers  have  been  appointed  to  enable  cus- 
tomers, municipal  officials  and  persons  concerned  with 
or  interested  in  the  company's  service  to  become 
acquainted  and  deal  directly  with  a  responsible  official 
of  the  company  who  is  in  close  touch  with  local  condi- 
tions and  empowered  to  represent  the  company  and 
carry  out  its  policies  along  broader  lines  than  is  feasible 
with  minor-placed  employees. 

The  duty  of  each  district  manager  is  to  please  all  the 
customers  in  his  district.  The  company  desires  each 
community  served  by  it  to  feel  that  its  interests  are  con- 
tinually looked  after  by  an  alert  and  efficient  official 
of  the  company  and  that  their  affairs  are  not  left  in  the 
hands  of  minor  agents.  The  district  managers  endeavor 
to  make  their  presence  felt,  seeking  ways  to  serve  the 
customer,  anticipating  his  wants  and  acting  without 
displa3'. 

It  is  aimed  to  make  the  service  so  efficient  that 
if  any  question  should  arise  in  the  community  adverse 
to  the  company  the  answer  would  be:  "I  have  always 
found  them  ready,  effective  and  willing.  I  see  no  reason 
to  think  that  any  other  company  or  arrangement  could 
do  better." 

It  will  be  the  duty  of  each  district  manager  to  impress 
upon  the  people  of  his  district  the  high  reputation  of 
the  company  for  business  ability  and  fair  dealing.  Each 
district  manager  is  provided  with  a  headquarters  which 
becomes  the  local  Edison  office  in  his  territory.  Often 
it  is  on  the  premises  occupied  by  an  Edison  appliance 
department  store.  The  solicitation  of  business  and  com- 
mercial activity  as  such  are  not  scheduled  duties  of  the 
district  managers.  The  appointees  to  date  are  these: 
E.  F.  Booth,  Waltham;  F.  E.  Randall,  Woburn;  A.  J. 
Ashe,  Chelsea ;  F.  L.  O'Bryan,  Framingham ;  J.  H.  Kent, 
Newton;  J.  W.  Swain,  Arlington;  W.  E.  Holmes,  Wal- 
pole;  H.  W.  Jones,  Somerville,  and  F.  W.  Shaw,  who  is 
still  unassigned. 
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California's  Fifth  Electrical  Home 

FIVE  electrical  humes  have  been  successfully  con- 
ducted by  the  California  Co-operative  Campaign 
since  last  June,  when  the  first  one  was  opened  m 
San  Francisco.  Reproduced  here  are  views  of  an  adobe 
electrical  home  which  was  open  in  Los  Angeles  from 
Jan.  20  to  Feb.  13  and  was  visited  by  75,000  people  in 
that  time.  This  "home  electrical"  differed  from  the 
previous  ones  in  the  other  cities  in  that  the  house  was 
built  of  adobe  and  it  is  the  first  time  that  this  material 
has  been  used  for  the  construction  of  a  modern  home. 
Of  the  75,000  people  who  visited  the  adobe  electrical 
home  during  the  three  weeks  it  was  open,  50,000  made 
a  careful  inspection  of  each  room.  The  other  visitors 
confined  their  attention  to  the  first  floor  only,  where 
the  majority  of  the  electrical  conveniences  were  in- 
stalled. On  the  last  day  that  the  house  was  open  to 
the  public  6,900  people  inspected  it. 

The  home  electrical  campaign  is  being  conducted  by 
the  California  Electrical  Co-operative  Campaign  as  a 
demonstration  to  a  community  how  to  build,  wire  and 
equip  a  house  so  as  to  obtain  the  maximum  use  of  elec- 
tricity in  every  room  twenty-four  hours  a  day. 
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Points  to  Consider  in  Adjusting  for 
Customers'  Power  Factor 

THE  chief  object  of  a  power-factor  rate  clause  is 
generally  to  better  power-factor  conditions,  not  to 
pi-oduce  additional  revenue.  Its  purpose  should  be  to 
avoid  discrimination  and  to  increase  net  earnings  by 
reducing  operating  costs.  The  power-factor  problem 
still  appears  to  be  an  engineering  problem,  and  a  great 
deal  must  be  done  by  engineers,  metermen  and  oper- 
ators before  power-factor  correction  can  be  embodied  in 
a  rate  schedule  in  a  clear,  sound  and  workable  manner. 

Successful  rate  making  embodies  not  only  the  factors 
of  cost  of  service  and  the  value  of  the  service,  but  also 
considerations  of  public  policy  and  other  elements  which 
are  not  subject  to  exact  measurement  and  weight.  To 
begin  with,  the  unfortunate  word  "penalty"  should  not 
be  used  even  among  central-station  men.  Failure  of 
a  customer  to  meet  a  given  requirement  may  call  for 
a  correction  or  adjustment,  but  never  a  penalty.  Every 
effort  should  be  made  to  work  out  the  situation  with 
each  customer  without  any  measures  that  may  even 
.seem  harsh.  If  an  adjustment  against  a  customer  is 
justified  in  the  case  of  subnorm.al  power  factor,  it  would 
seem  that  the  reverse  condition  would  call  for  an 
adjustment  in  his  favor. 

Where  is  the  level  or  the  percentage  of  power  factor 
which  may  be  deemed  satisfactory  and  require  no 
adjustment?  Is  it  80  per  cent  or  something  higher  or 
lower?  Is  it  the  same  for  all  classes  of  consumers, 
large  or  small,  or  is  it  the  same  for  every  generating, 
transmitting  and  distributing  system?  Is  the  figure 
for  a  company  distributing  locally  different  from  that 
for  a  company  with  extensive  transmission  systems 
feeding  local  systems  from  a  number  of  generating 
stations?     These  questions  merit  careful  consideration. 

In  applying  a  power-factor  correction  to  a  demand- 
rate  schedule  should  the  correction  be  made  on  the 
demand  charge  only  or  on  the  energy  charge  only,  or 
should  it  be  applied  to  both,  and  if  so  in  what  pro- 
portions? 

This  immediately  raises  a  question  as  to  the  effect 
of  power  factor  on  the  cost  of  service.  Is  its  effect 
chiefly  to  current  losses,  and  if  both  effects  are  noted, 
then  in  what  class  of  costs  is  its  effect  the  more 
important?  Again,  are  these  effects  or  cost  of  service 
*he  same  in  different  generating  and  distributing  sys- 
tems ? 

Assuming  that  a  power-factor  correction  is  agreed 
upon  and  assuming  that  proper  instruments  are  avail- 
able for  measuring  the  power  factor,  then  a  question 
arises  as  to  the  application  of  the  correction.  Shall  it 
be  the  power  factor  determined  at  the  time  of  the 
customer's  peak  load,  the  company's  system  peak  or  an 
average  over  the  week  or  month?  The  last  method  is 
probably  the  fairest,  all  things  considered. 

Power-factor  corrections  are  necessary,  but  it  is  a 
debatable  point  whether  or  not  power-factor  clauses 
should  be  embodied  in  the  rate  schedule.  For  instance, 
there  is  one  company  which  has  150  customers  with  de- 
mands varying  from  .50  kw.  to  10,000  kw.  These 
customers  pay  an  aggregate  bill  of  about  $3,500,000  per 
annum. 

Most  of  the  customers  have  been  purchasing  their 
power  for  a  number  of  years,  and  with  the  exception  of 
possibly  twelve  or  fifteen  the  power  factors  of  this 
group  of  customers  are  quite  generally  satisfactory.  The 


company  has  been  working  steadily  with  these  150 
customers  to  get  power-factor  conditions  bettered,  and 
the  twelve  or  fifteen  customers  mentioned  are  those  who 
cannot  or  will  not  do  anything  to  better  their  power- 
factor  conditions.  Should  the  company  insert  in  its  rate 
schedule  a  clause  aimed  solely  at  these  few  customers 
and  stir  up  the  entire  150,  or  should  the  customers  who 
will  not  or  cannot  meet  reasonable  power-factor  require- 
ments be  made  to  go  on  some  other  rate  schedule? 

This  entire  problem  should  be  carefully  analyzed  by 
each  company,  according  to  F.  A.  Newton  of  Hodenypl, 
Hardy  &  Company,  Jackson,  Mich.,  who  presented  these 
ideas  on  power-factor  correction  at  the  Cleveland  meter 
conference  of  the  Ohio  Electric  Light  Association. 


Smaller  Volume  of  New  Business  Brings 
Increased  Revenue  per  Kilowatt-Hour 

NEW  business  obtained  by  the  Metropolitan  Edison 
Company,  Reading,  Pa.,  during  1920  is  shown  in 
comparison  with  that  of  the  year  previous  in  the  fol- 
lowing table: 


1919  1920 

Number  of  old  houses  contracted  for 1.319  2,449 

Number  of  new  houses  contracted  for 201  190 

Number  of  commercial  houiies  contracted  with 335  539 

Number  of  power  cuPtoniera  contracted  with 89  121 

Total  number  of  new  customers. 1.944         3,229 

Additional  light  and  heat,  in  kilowatts 3,912        2,184 

Additional  power,  in  horsepower 10,200        4,879 

Analyzing  the  figures,  which  shovv  increases  in  the 
number  of  new  customers  and  contracts  taken  but  de- 
creases in  the  total  connected  load,  the  company  states: 

"While  the  volume  of  new  business  contracted  for 
during  1920  has  not  been  so  great  as  in  the  year  1919, 
yet  it  is  worthy  of  note  that  the  number  of  old  houses 
contracted  for  is  nearly  twice  that  of  1919  and  the 
number  of  new  houses  is  nearly  the  same.  This  will 
indicate  a  larger  revenue  per  kilowatt-hour  sold  for  the 
business  done  in  the  year  1920  than  for  the  business 
done  in  the  year  1919,  as  all  residential  lighting  is 
sold  on  a  straight  10-cent  rate,  whereas  the  average 
rate  for  commercial  power  is  about  3  cents." 


(Tenney  Companies  Hold  Sales  Conference 
at  Boston 

ABOUT  twenty-five  representatives  of  the  associated 
.  companies  managed  by  Charles  H.  Tenney  &  Com- 
pany, Boston,  attended  a  sales  conference  in  that 
city  Feb.  24.  Cyrus  Barnes,  general  sales  manager, 
presided. 

Among  the  topics  discussed  were  definite  sales 
plans  for  1921,  importance  of  territorial  analyses  and 
education  of  plumbers  and  of  electrical  contractor- 
dealers  in  the  handling  of  appliances.  Representatives 
from  the  George  M.  Clark  Company,  Weir  Stove 
Company,  Hoover  Suction  Sweeper  Company,  Eureka 
Vacuum  Cleaner  Company,  Westinghouse  Electric  & 
Manufacturing  Company,  Landers,  Frary  &  Clark,  Ruud 
Manufacturing  Company  and  the  Surface  Combustion 
Company  gave  instructive  addresses  at  the  convention 
on  methods  of  securing  business.  At  the  close  of  the 
meeting  the  announcement  was  made  that  Charles  H. 
Tenney  &  Company,  in  appreciation  of  the  sales  effort 
for  1921,  would  donate  a  silver  cup  to  the  company 
showing  the  best  sales  results,  a  cash  prize  also  to  be 
presented  to  the  sales  force. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Five  Thousand-Kw.  Rotary  Converter. — F.'Hartig. — 
For  the  drive  of  their  electric  rolling  mills  the  Peiner 
works  have  been  using  six  motor-generators  to  convert 
10,000-volt  three-phase  current  into  direct  current.  An 
order  was  placed  in  1913  with  the  Siemens-Schuckert 
works  to  erect  one,  and  later  a  second,  las'ge  rotary  of 
5,000-kw.  direct-current  output,  to  supplant  the  motor- 
generators.  A  water-cooled  5,000-kva.  transformer  re- 
duces the  10,000  volts  to  384-volt,  six-phase  current,  oper- 
ating at  full  load  and  unity  power  factor  with  98.35  per 
cent  efficiency.  The  huge  rotary  has  twenty-eight  main 
poles,  commutating  poles,  an  auxiliary  compounding  and 
damping  winding,  six  double-collector  rings  and  a  185- 
kw.  direct-current  starting  motor,  clutch-coupled.  The 
machine  is  designed  for  215  r.p.m.,  and  gives  at  full 
load  9,600  amp.  at  520  volts,  direct-current.  Including 
the  losses  in  the  main  transformer  and  the  265-kva.  in- 
duction regulator,  the  rotary  gives  an  over-all  efficiency 
of  94  per  cent,  whereas  the  old  motor-generators  oper- 
ated with  only  81  per  cent,  resulting  in  an  annual  sav- 
ing of  about  5,000,000  kw.-hr. — Elektrische  Kraftbet- 
riebe  nnd  Bahnen,  Jan.  10,  1921. 

Temperature  Rise  in  Headlight  Generators. — Experi- 
mental data  are  offered  to  show  that  excessive  armature 
heating  in  these  units  had  been  due  to  excessive  brush 
pressure. — Railway  Electrical  Engineer,  February,  1921. 

Lamps  and  Lighting 

Gas  Lighting,  Past,  Present  and  Future. — Howard 
Lyon. — The  writer  deals  with  modern  developments  in 
incandescent  gas  lighting.  He  gives  information  con- 
cerning mantles,  kinds  of  gas  used  and  their  value  for 
illumination  purposes. — Transactions  Illuminating  Engi- 
neering Society,  Feb.  10,  1921. 

An  Examination  of  the  Munsell  Color  System.  — 
Irwin  G.  Priest,  K.  S.  Gibson  and  H.  J.  McNicholas. 
— Results  of  extensive  measurements  of  spectral  reflec- 
tion of  colored  card  standards  submitted  by  the  Munsell 
Color  Company.  The  determination  of  total  reflections 
for  sunlight  from  these  curves  and  the  relation  of  these 
reflections  to  the  Munsell  scale  were  arrived  at,  and  rec- 
ommendations were  made  for  the  impi-ovement  of  the 
system. — Technologic  Paper  No.  167,  U.  S.  Bureau  of 
Standards. 

Generation,  Transmission  and  Distribution 

•  Suspension  Type  of  Transmission-Line  insulators. — 
Alfred  Still. — The  writer  considers  the  use  of  static 
shields  and  arcing  horns  in  changing  the  potential 
gradient  across  the  units  of  certain  strings.  He  deals 
with  the  characteristics  of  thick  porcelain  units  and 
also  the  link  type  of  units  in  which  there  is  no  cement 
used. — Electrical  Review,  Jan.  22,  1921. 

Information  on  Powdered  Coal  and  Briquets. — R. 
Dawson  Hall. — Extensive  data  are  given  on  the  re- 
sults of  boiler  trials  made  at  pulverized  fuel  plants  at  the 
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TEMPERATURE  RISE  OF  CABLE  LAID 
IN  BITUMEN 


Lykens  colliery.  Low  carbon  dioxide  is  said  to  be  not 
inconsistent  with  efficiency.  The  Bethlehem  Steel  Com- 
pany, the  article  reports,  has  for  years  used  pulver- 
ized coal  to  advantage. — Coal  Age,  Jan.  6,  1921. 

Research  on  the  lieating  of  Buried  Cables. — This  re- 
port is  divided  into  several  sections.  A  short  summary 
of  the  history  of  the  investigation  and  a  statement  of 
the  work  still  outstanding  are  first  given.  Section  1, 
by  S.  W.  Melsom  and  Miss  V.  Cockburn,  deals  with  the 
work   done   at    the   National    Physical    Laboratory    on 

paper  -  insulated  ca- 
'"''  '  '  ""'  '  '  '  '  ■^  bles  laid  under  vari- 
ous conditions.  Sec- 
tion 2  consists  of  a 
report  by  E.  Faus- 
sett  on  work  at  New- 
castle-upon-Tyne on 
extra- high-  pressure 
paper  -  insulated  ca- 
bles laid  direct  in  the 
ground  at  different 
depths.  Section  3,  by 
Prof.  E.  W.  March- 
ant  sum  m  a  r  i  z  e  s 
tests  at  Liverpool 
University  on  vulcan- 
izing bitumen  cables  laid  solid  in  stoneware  troughing. 
Considering  paper-insulated  cables,  considerable  data  are 
offered,  first  for  cases  where  the  cable  is  laid  in  air. 
Curves  show  the  temperature  rise  in  the  lead  and  in  the 
core  at  different  voltages  and  for  various  periods  of 
run.  The  effect  of  color  of  paint  on  the  cable  suspended 
in  air  is  also  shown.  The  curves  give  the  temperature 
rise  in  a  cable  0.6  sq.in.  (3.9  sq.cm.)  in  section  laid 
solid  in  bitumen  in  stoneware  troughs. — London  Elec- 
trician, Dec.  24,  1920. 

Installations,  Systems  and  Appliances 

Electricity  on  Merchant  Ships. — E!  D. 'DICKINSON.— 
In  considering  electric  service  on  merchant  ships  con- 
tinuity, or  reliability,  is  probably  the  most  important 
consideration,  since  interruption  of  service  can  be 
directly  translated  into  dollars  lost.  Another  factor  is 
the  operating  cost  in  dollars  per  ton-mile  of  cargo  trans- 
ported. This  cost  has  increased  so  radically  in  the  last 
few  years  that  efficiency  of  operation  is  more  important 
now  than  in  the  past.  Means  of  improving  the  efficiency 
of  operation  are  discussed  in  detail. — General  Electric 
Review,  February,  1921. 

Heating  Rivets  by  Electricity. — J.  R.  BoWER.— The 
heating  of  rivets  electrically  is,  the  author  asserts,  fast 
supplanting  the  older  coal,  coke,  oil  and  gas  methods. 
The  energy  required  to  heat  100  lb.  of  rivets  regardless 
of  size  has  been  found  to  be  from  10  kw.-hr.  to  20 
kw.-hr.  With  energy  from  1  cent  to  2  cents  the  max- 
imum cost  per  100  lb.  of  rivets  would  be  less  than  40 
cents.     Experience  with  the  oil  method  shows  that  with 
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oil  at  its  present  price  it  would  cost  about  $2  per  100 
Jb.  to  heat  the  rivets  by  this  method.  It  is  said  that  coke 
is  even   more   expensive.     Advantages   aside   from   the 

cost  economy  are  also  shown  for  electrical  systems. 

Journal  Engineers'  Club  of  Philadelphia,  January,  1921. 
High-Speed  Turbine  Drive  of  Merchant.  Ships.— 
ESKIL  Berg. — Three  methods  of  applying  the  turbine  to 
the  drive  for  ships  are  considered:  (1)  The  turbine 
directly  connected  to  the  propeller  shaft.  This  method 
involves  a  serious  sacrifice  in  the  efficiency  of  both 
turbine  and  propeller  on  account  of  the  low  speed.  (2) 
A  gear  train  interposed  between  the  turbine  and  the 
propeller.  (3)  The  substitution  of  what  might  be 
called  an  electrical  gear  in  place  of  the  mechanical  gears 
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For  the   Navy:  Hp..  Each.       Total  Hp 

One  colher 7  160  7  i  lu 

^fJi'"  ''^' V-f V"« •       sa'.noo  1 28:nm. 

Two    battleships 60,000  120.000 

I-our    battle    cruisers 180.000  720.000 

''"'"^'    •  •  •  ■ 975.160 


For   the  Merchant  Marine: 

Twelve    freighters 

Four  coast  guard  cutters 

One    fruit    steamer 

One  e.xpress   iiassenger  vessel 


Hp..  l-;ach. 
3,000 
2,600 
3,000 
3,000 


Total 


Total  Hp. 
36,000 
10,400 

3,ono 

3,000 
52,400 


of  method  2.  In  this  case  the  turbine  is  designed  so  as 
to  secure  the  highest  efficiency  in  the  operation  of  an 
electric  generator,  and  the  driving  motor,  which  is 
directly  connected  to  the  propeller,  is  in  turn  designed 
solely  for  that  purpose.  All  reversing  is  done  without 
reversing  the  turbine.  The  advantages  of  the  electric 
system  are  discussed  particularly,  and  the  accompanying 
table  is  given  to  show  the  extent  of  electric  drive 
furnished  by  the  General  Electric  Company.— Gewero/ 
Electric  Review,  February,  1921. 

Electrophysics  and  Magnetism 

Hysteresis  Effects   with    Varying   Superposed   Mag- 
netizing Forces. — W.  FoNDiLLER  and  W.  H.  Martin. 

An  analysis  of  the  causes  of  "flutter"  in  composited  tele- 
phone lines  is  given  by  the  author.  To  obtain  a  quanti- 
tative measure  of  the  flutter  tests  were  made  to  deter- 
mine the  effects  of  telegraph  currents  on  the  transmis- 
sion of  single-frequency  currents  in  the  telephone  range. 
The  conclusion  was  that  the  flutter  is  complementary  to 
a  suppression  of  the  hysteresis  normal  for  a  magnetiz- 
ation by  telegraph  currents.  An  empirical  formula  is 
given  which  states  the  relation  between  flutter  and  tele- 
phone and  telegraph  currents.— JoHr»«/  A.  I.  E  E 
February,  1921. 

Some  Applications  of  the  Method  of  Images— I — 
Jakob  Kunz  and  P.  L.  Bayley.— In  the  finst  part  of  the 
paper  the  authors  have  obtained  expressions  for  the 
potentials  at  any  point  between  an  infinitely  long 
charged  wire  and  two  conducting  infinite  planes  parallel 
to  it  for  the  surface  density  of  the  induced  charge  at 
any  point  on  the  planes  and  for  the  capacity  per  unit 
length  of  such  a  condenser.  These  e.xpressions  contain 
only  circular  and  hyperbolic  functions.  The  authors 
then  take  up  the  case  of  a  charged  wire  inside  an  infinite 
rectangular  tube  and  of  two  or  four  charged  wires  inside 
a  rectangular  tube.— Physical  Review.  February,  1921. 

Determirmtion   of   Heat    Dissipation    Coefficients    of 
Iron  and  Copper.— K.  Lubowsky.— The  heat  dissipation 
coefficients  of  iron  and  copper  bodies,  in  air  and  in  oil 
stationary  and  in  motion,  influenced  by  diflferent  paints 
and  insulating  materials,  are  determined  in  watts  per 


square  centimeter  for  1  deg.  C.  temp-^rature  rise  A 
standard-size  plate  or  cylinder  of  copper  and  iron  was 
used  for  all  tests.  The  metallic  body  was  uniformly 
heated  by  eddy  currents  caused  by  a  500-cycIe  alternat- 
ing-current field,  and  the  rate  of  cooling  off  was  meas- 
ured by  means  of  copper-constantan  thermocouples 
soldered  directly  on  the  metal.  A  number  of  curves  and 
tabulations,  giving  te.st  data  obtained,  are  given.— 
Elektrotechnische  Zeitschrift,  Jan.  27,  1921. 

Electrochemistry  and  Batteries 

Electro  Imlnstry  of  Sweden.— S>iG\sm  Halden  — A 
census  of  the  power  resources  of  Sweden,  data  on  its 
power  stations  and  transmission  lines,  electric  railways 
electrochemical  and  electrometallurgical  industry  and 
a  general  description  of  the  magnitude  of  the  different 
branches  of  the  electrical  industry  are  given.— Elektro- 
technische Zeitschrift,  Jan.  6,  1921. 

Electric  Furmice  Smelting  of  Montana  Manganese 
Ures.~E.  S.  Bardwell.— An  account  of  the  plant  of 
the  Anaconda  Copper  Company  for  reducing  the  Mon- 
tana rhodochrosite  manganese  ores  chiefly  from  the 
Butte  district.  Detailed  description  is  given  of  the 
furnaces,  the  electrode  holders  and  the  operation  of  the 
furnaces.  A  test  made  on  a  half-and-half  mixture  of 
ores  from  the  Philipsburg  and  Butte  districts  indicated 
the  useful  efficiency  of  the  furnaces  tested  to  be  71  7 
per  cent.  Of  the  losses  sustained  40  per  cent  was  due 
to  radiation  and  60  per  cent  to  the  electrical  losses 
in  transformers,  conductors,  electrodes  and  contacts 
Ihe  composition  and  properties  of  the  slags  are  dis- 
cussed; also  volatilization  losses  and  the  possibility  that 
some  are  due  to  formation  of  carbonyls  of  iron  and 
manganese.— Paper  presented  before  meeting  of  the 
American  Electrochemical  Society,  Oct.  2,   1920. 

Miscellaneous 

"Electric  Week"  in  Hanover.-The  Verband  Deut- 
scher  Elektrotechniker  during  the  last  week  of  Septem- 
ber held  a  big  electrotechnical  convention  in  Hanover 
All  the  more  important  German  associations  of  electro- 
industrial  engineers  had  been  invited  to  attend  A 
number  of  important  lectures  were  given,  and  at  a 
special  meeting  with  the  V.  D.  E.  a  series  of  standardiz- 
ation rules  for  electrical  machinery  and  appliances  were 
officially  adopted.  Tentative  drafts  for  the  standardi- 
zation rules  have  been  published  from  time  to  time  in 
the  Elektrotechnische  Zeitschrift,  and  reference  has 
been  made  to  some  of  them  in  these  pages.  An  account 
of  the  proceedings  of  the  meeting  and  also  a  list  of  the 
adopted  standardization  rules,  including  some  minor 
changes,  voted  by  the  meeting,  may  be  found  in  the 
tlektrotechnische  Zeitschrift,  Oct.  21,  1920. 

Vibration.— :iVLivs  FRITH.— An  analytical  treatment, 
including  vibrations  occurring  in  crankshafts,  flywheels 
and  alternating-current  generators.  Vibration  or  hunt- 
mg  of  alternators  when  connected  in  parallel  slightly  out 
of  synchronism  is  also  considered.— London  E-womeerina 
Nov.  12,  1920. 

American  Wood  Preservation  Methods.— Bo\er.— A 
resume  of  methods  used  in  America  for  protecting 
wooden  pc'es  against  decay  through  the  application  of 
disinfectants  by  means  of  a  brush,  by  immersion  of  the 
poles  and  by  injection.  Th-  author  has  recently  re- 
turned from  a  t-ir  to  America  and  has  made  a  special 
study  of  preservation  proceses  used  in  this  country.— 
Revue  Generate  de  I'Electricite,  Nov.  13,  1920. 
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Research  in  Progress  and  Completed 

[When  Investigations  whicli  h;w'  l>fi-ii  .:oniijlelod  are,  in  the 
opinion  of  the  editors,  of  wide  enoiigli  interest  to  the  field  we 
serve  details  thereof  will  be  presented  in  other  parts  of  this 
oaper  Contemplated  researcli  or  that  which  appears  to  have 
limited  appeal  will  bi'  onl.v  bricH.x  r.-ported  in  this  section,  but 
details  may  be  had  by  communicating  with  the  investigator  or 
institution  named  in  the  report.  Readers  are  referred  to  the  de- 
partment "Digest  of  Electrical  Literytuie"  for  investigations 
reported  in  other  journals.  The  news  and  engineering  sections 
should  also  be  followed  for  research  reported  before  technical 
societies.] 
ELKCTROPLATING.   CO-OPEK.VTIVK    RK.^FJARCH   IN. 

The  Bureau  of  Standards  is  at  present  engaged  in  co-operat- 
ing with  the  Electroplaters'  Society  in  discussing  the  possibilities 
for  research  in  electroplating,  especially  that  whicli  may  be 
carried  out  bv  co-operation  with  manufacturers  and  chemists 
during  a  period  when  there  is  relatively  little  industrial  activity. 
It  Is  hoped  that  through  direct  and  personal  association  with 
the  Electroplaters'  Society  the  bureau  may  make  its  work  more 
Immediatelv  useful  and  secure  a  more  extended  application  of 
new  methods  in  everyday  electroplating  practice,  as  well  as 
become  better  acquainted  with  the  problems  and  possibilities 
of  the  situation. 
FtTRNACE.  ELECTRIC,  ROTAliWG  TYPE. 

The  usual  stationary  furnace  of  the  arc  type  is  not  quite 
satisfactory  for  melting  alloys  of  copper,  aluminum  and  vola- 
tile metals,  because  of  the  concentrated  heat  of  the  arc.  which 
evaporates  valuable  constituents  such  as  zinc,  and  because  it 
is  not  possible  to  provide  a  thorougli  mixing  of  the  charge, 
which  is  necessary  tor  a  uniform  product.  .V  rotary  furnace 
has  been  developed  and  tested  in  whicli  these  drawbacks  are 
largely  eliminated.  It  consists  of  a  lined  steel  drum  or  cylinder 
with  its  axis  horizontal.  A  carbon  electrode  projects  into  this 
melting  chamber  from  each  end.  The  furnace  rests  on  four 
rollers,  two  of  which  are  driven  by  an  electric  motor  through  a 
worm  gear.  Thus  the  melting  chamber  and  charge  can  be  con- 
tinuously rotated  in  either  direction,  insuring  thorough  mixing 
and  avoiding  concentration  of  heat  in  one  part  of  the  charge. 
The  drum  is  provided  with  two  copper  rings  which  bear  on 
contact  shoes,  and  through  these  the  current  is  carried  to  the 
electrodes.  One  of  the  electrodes  may  be  provided  with  an  elec- 
tric motor  for  automatic  control  and  temperature  or  current 
regulation.  With  heavy  material  the  furnace  is  held  stationary 
for  a  shor't  time  after  turning  on  the  power  in  order  to  pre- 
vent breakage  of  the  electrodes. — C.  H.  Booth,  Chicago.  (N.  B. — 
Sevei-al  of  these  fur-naces  arc  in  opei-ation  with  apparently  satis- 
factory results.) 
FU.SE.  C.\RTRIDGE-TYPE.  WITH  CEMENT  BLOCKS. 

A  renewable  cartridge-type  fuse  has  been  designed  and  tested, 
in  which  the  fusible  wire  passes  through  several  cement  cylin- 
dt;i's  with  small  spaces  in  between.  These  cement  blocks  take 
the  place  of  the  usual  filling  in  an  inclosed  fuse.  Tests  have 
shown  tliat  with  low-powei'  short  cii'cuits  the  metal  is  vapor- 
ized onI.\-  in  the  small  exposed  portions  between  the  blocks,  the 
protected  portions  being  cooled  by  the  cement.  With  a  violent 
ovei'load  tlie  entir-e  wire  is  melted  and  absorbed  by  the  porous 
cenrent.  which,  however,  remains  intact  and  protects  the  fuse 
container  from  carbonization  and  blisters.  Since  the  wire  melts 
In  sevei'al  places  simultaneously,  thei-e  is  no  persistent  arcing. 
The  number  of  melted  places  depends  upon  the  voltage  across 
the  fuse,  so  that  the  fuse  may  be  called  "ar-ticulated"  with  re- 
spect to  the  voltage.  The  amoinil  of  fusible  material  and  of 
air  space  in  its  vicinity  has  been  reduced  to  a  minimum  and  the 
container  is  made  substantially  airtight. — H.  E.  Trrnt  Lans- 
aoti'iu.  Pa. 
FUSE.  RENEWABLE.  LINK-TYPE. 

A  fuse  has  been  developed  in  which  tire  fusible  element  is  a 
renewable  link.  This  link  is  inserted  in  the  fuse  tube,  which  is 
closed  at  both  ends  b>  scr-ew  caps.  .V  slotted  washer  is  pro- 
vided at  one  end  to  hold  the  link  in  definite  place,  and  there 
is  H  r-ecess  in  the  cap  to  allow  the  molten  metal  after  the  blow- 
ing of  the  fuse  to  collect  \\'itIiout  interfei'ing  with  the  removal 
of  the  <-ap  and  r-enewal  of  tire  link.  Tlie  links  are  made  nar- 
row in  cioss-section  at  two  points  so  that  these  points  will  melt 
first  and  minimize  the  explosive  gases  generated  by  the  melting. 
— Buasnian  Ulamifacturing   Comptinu,  ^'f.    Loins 

HYSTERESIS,  V.\RIATION  OF.  WITH  MAGNETIZING  FORCE. 
An  investigation  has  been  made  to  ascertain  whether  or  not 
analytical  expressions  similar  to  the  reluctivity  relationship  of 
Kennelly  represent  the  variation  of  residual  induction.  R  and 
coercive  force.  He.  with  the  maximum  magnetizing  force.  Rm 
Hysteresis  measurements  wer-e  made  on  a  lar-ge  number  of 
samples,  using  a  wide  range  of  materials  and  using  magnetii- 
ing  forces  up  to  2, -500  gausses.  The  relationship  Hm  /  Br  =  "i 
+  i'lllBi  and  llm/Ila  -  fi  +  Inllm  were  found  to  hold  within 
the  limits  of  the  probable  experimental  error.  —  /?.  L.  Sanford 
ani  W.  L.  Cheney,  Biuiau  oj  Utandards,  Washington,  D.  C. 

LIGHT.  DETERMINATION  OF  STANDARD  WHITE. 

Ordinar-y  incandescent  light  sources  give  out  reddish  or  yei- 
lowi.:h  light,  anf'  it  is  not  nossible  to  operate  an  artifleial  light 


source  to  "color-match"  sunlight,  on  account  of  the  very  higli 
temperature  involved.  A  source  of  light  at  a  higher  tempera- 
ture than  that  required  to  color-match  sunlight  would  probably 
appear-  blue  relative  to  the  sun.  Tlie  iiuestion  arises  at  what 
temperature  a  soui-ce  would  appear  neither-  blue  nor  yellow  but 
white,  and.  in  reference  to  tliis  standard,  whether  the  sun  is 
blue,  vellow  or-  white?  The  first  accurate  experiments  recently 
performed  gave  the  following  results:  The  theoretical  tem- 
perature at  which  a  source  of  light  might  evoke  the  hueless 
sensation  of  brilliance  called  white  would  be  about  5.200  deg. 
(absolute)  C.  The  light  of  the  avei-age  noun  sun  at  Washing- 
ton very  closely  approximates  wliite.  —Biiieau  of  Standards, 
^yashington,  1).  C. 

MAGNE-TIC  TESTING  OF  TWIST  DRILLS. 

A  co-oper-ative  investigation  is  being  earr-ied  out  by  the  Bu- 
reau of  Standards  and  the  American  .Society  for  Testing  Mate- 
rials on  the  testing  of  twist  drills  by  magnetic  analysis.  The 
steel  has  been  carefully  prepared  and  tested  for  homogeneity 
by  magnetic  methods.  The  drills  are  to  be  manufactured  from 
this  steel  under  carefully  controlled  conditions  and  tested  mag- 
netically and  mechanically.  .\n  attempt  will  be  made  to  cor- 
lellate  the  mechanical  performance  of  the  drills  with  the  results 
of  the  magnetic  tests.  The  ultimate  object  is  the  development 
of  appar-atus  which  can  be  used  in  a  commercial  way  for  the 
tion-destructive  testing  of  twist  drills.  The  apparatus  for  the 
tests  is  in  progi-ess  of  consti'uction.  and  no  data  are  yet  avail- 
able.— -Burrait   of  Standards,  Washjucjton,  D.   C. 

PHOTO.METER.   MICROSCOPIC.    FOR   MEASUKTNT3'  PHOTO- 
CRAHIC  DENSITIES. 

A  new  microphotometer  has  been  developed  for-  use  in  meas- 
ui-ing  photogr-aphic  densities.  It  has  been  used  for-  measure- 
ments of  the  wave  lengths  and  densities  of  spectral  lines,  for 
the  measurement  of  the  ener-gy  drstr-ibution  in  a  broad  spectral 
line  and  the  spectral  sensitivity  of  photographic  'plates.  Meas- 
urements of  the  photographic  density,  when  the  plate  is  illumi- 
nated in  parallel  lines,  have  been  found  to  be  much  larger  than 
in  diffuse  illumination,  calling  attention  to  the  importance  of 
specifying  llie  character  of  illumination  when  measur-ementa 
are  to  be  made  on  the  light  transmission  of  diffusing  media. — 
W.  -J.  Meggtrs  and  F.  D.  Foote,  Bureau  of  Standards,  Wash- 
ington, D.  C.  (N.  B. — This  will  be  of  interest  in  the  study  of 
diffusing  glassware.) 


Siiggfestions  for  Research 


CO.MPUTATIONS    PERFORMED   ELECTRICALLY. 

.lust  as  electrical  phenomena  can  be  r-epi-esented  by  mathe- 
matical equations,  many  mathematical  equations  and  relation- 
ships ma.\-  be  imitated  by  electrical  phenomena.  For  example, 
a  direct-current  network  of  conductors  with  unknown  currents 
is  i-educed  to  a  s.vstem  of  simultaneous  linear-  equations  repre- 
senting Kirchoff's  laws.  Conversely,  for-  a  given  set  of  such 
equations  an  electrical  networ-k  may  be  constructed  in  which  the 
emfs.  and  the  resistances  will  coi-respond  to  the  known  co- 
efficients in  the  equations.  The  unknown  <iuantities  may  be  read 
dit-ectly  on  ammeter's  in  the  i-espective  branches.  Thus  a  com- 
plicated system  of  equations  can  be  solved  by  simply  setting  an 
electrical  device  and  reading  the  answers  on  indicating  instru- 
ments. It  is  quite  possible  that  mor-e  complicated  computations 
could  be  similarly  performed  and  even  linear  diffei-ential  eq.ua- 
tions  solved  by  means  of  transient  electric  phenomena  recorded 
on  oscillogr-aphs.  The  motto  is  "Let  laws  of  nature  do  your 
work."  Those  interested  in  this  problem  will  find  some  inter- 
esting information  in  an  article  by  A.  W.  Wright  on  "Electrical 
Methods  for-  Solving  Equations."  Phitoft-ojthiral  Magazine,  Vol. 
18    (litOO),  page  291. — Editorial  Suggistion. 

INSULATING  VARNISH  .AND  COMPOUNDS. 

The  subject  of  insulating  varnish  and  tither-  similar  materials 
is  of  pr'ime  importance  to  buildei-s  of  electrical  apparatus  and 
one  to  which  has  been  given  a  great  deal  of  thought  and  study 
by  electrical  engineers  and  chemists,  but  as  far  as  we  know  this 
infor-mation  has  not  been  ver-y  well  checked  for  guidance  In 
handling  various  insulation  problems  which  come  up.  For  In- 
stance, the  vai-uum  process  for  impregnating  windings  and  colls 
coulil  well  be  considered  as  to  its  limitations,  advantages  and 
disadvantages  for-  the  various  classes  and  sizes  of  apparatus, 
even  as  well  as  with  regard  to  the  kind  of  impregnating  ma- 
tei-ial  which  should  be  used  and  the  pi-oper-ties  of  this  material, 
both  electrically  and  mechanically,  its  life,  etc.  Another  well- 
known  process  for  insulating  motors,  the  dip-and-bake  process, 
could  be  considered,  flist.  as  to  best  temperature  for  baking; 
second,  as  to  the  proper  insulating  material  to  be  used  under 
various  conditions  ;  thii'd.  as  to  the  physical  and  chemical  char- 
acteristics of  varnish  or  impregnating  material  and  Its  lite 
under  varying  conditions. — J.  L.  Hamilton,  St.  Louis,  Mo. 

MAGNETIZATION    CURE,    DUE    TO    SUPERIMPOSED    MMFS.. 
FORM   OF. 

The  deter-mination  of  the  actual  for-m  of  the  magnetization 
cui-ve  under-  the  a(-tion  of  two  magnetizations  presents  an  inter- 
esting field  for  further  investigation.  Tlie  most  direct  mode  of 
attack  appears  to  be  the  use  of  the  Braun,  tube  to  obtain  the 
dynamii;  magnetization  curve  in  a  manner-  similar  to  that  em- 
ployed by  .\ladelung.  Such  an  investigation  could  give  data  on 
the  total  hysteiesis  with  two  or  more  magnetic  for-ces  acting 
simultaneously.  With  a  nuhrber-  of  superposed  magnetic  forces 
differing  in  their  magnitudes  and  rates  of  change  the  problem 
is  firrther-  enlai-ged  to  the  deter-mination  of  tlie  inter-action  of 
any  two  of  the  forces  in  tlie  presence  of  tlie  othei-.s. — 11'.  Fondil- 
ler  and  W.  H.  Martin,  Western  Ehelrie  Coiniiany,  and  Amer- 
ican Telrphonr  d  Telegraph  Company,  ]-!i.i<urch  Laboratory. 
New  York  City.  (N.  B. — This  problem  is  of  inrportance  In 
connet-tion  with  the  so-called  "flutter-"  in  telephonic  transmis- 
sion. See  a  paper  by  the  authors  in  the  A.  I.  E.  E.  Journal, 
1921.  page  119.) 

PRESSURE  INDICATOR,  FOR  HIGH-SPEED  GAS  ENGINE. 

An  oi-dinary  indicator-  used  for  dr-awing  pressur-e-volume  dia- 
grams of  medium-speed  recipi-0(-ating  engines  is  not  suitable  for 
high-speed  gas  engine.s  on  at-t-ount  of  the  unavoidable  inertia  of 
Its  pai'ts.  An  indicator  is  desii-ed  operating  on  an  electi-ical 
princ-iple — for-  example,  of  the  nature  of  a  stretched-wire  oscillo- 
graph or  a  cathode-ray  oscillogr-apli — by  means  of  which  instan- 
taneous pi-essui-es  in  a  c>-linder-  <-ould  be  recorded  pr-acti<-ally 
without  any  time  lag.  The  problem  is  essentially  that  of  de- 
vising an  ai-rangement  by  means  of  which  an  electric  current 
or  voltage  could  be  varied  in  proportion  to  Instantaneous  gas 
pressures  in  tlie  engine  cylinder. — Centrat-Station  Mechanical 
Engineer. 
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Secretary  of  War  Again  Heads  Federal 
Power  Commission 

FOLLOWING  the  precedent  established  by  President 
Wilson,  the  Secretary  of  War  has  been  designated 
by  President  Harding  as  chairman  of  the  Federal 
Power  Commission.  It  will  be  remembered  that  Secre- 
tary of  War  Baker  was  chairman  of  the  first  Federal 
Power  Commission. 

According  to  the  terms  of  the  water-power  act  the 
commission  is  to  be  composed  of  the  Secretaries  of 
War,  the  Interior  and  Agriculture.  The  new  commis- 
sion therefore  is  made  up  of  Secretary  of  War  Weeks, 
Secretary  of  the  Interior  Fall  and  Secretary  of  Agri- 
culture Wallace. 

Owing  to  the  pressure  of  other  important  matters, 
the  first  meeting  of  the  new  Federal  Power  Commission 
was  not  held  March  14,  as  scheduled. 


Western  Companies  Oflfer  $9,000,000 
in  Bonds  for  New  Financing 

TWO  new  issues  of  bonds,  one  of  $7,000,000  in  7  per 
cent  unifying  and  refunding  mortgage  bonds  of  the 
San  Joaquin  Light  &  Power  Corporation,  the  other  of 
$2,000,000  by  the  California-Oregon  Power  Company  of 
first  and  refunding  mortgage  twenty-year  71  per  cent 
series  gold  bonds,  came  on  the  market  this  week.  The 
former  issue  includes  $2,000,000  serial  bond.s,  maturing 
in  equal  amounts  annually  for  five  years,  the  remaining 
$5,000,000  becoming  due  in  1951.  The  proceeds  of  the 
serial  bonds  are  to  be  used  to  refund  $2,000,000  of 
debentures,  and  the  proceeds  of  the  1951  maturities  are 
to  be  u.sed  to  refund  floating  debts  and  to  reimburse  the 
treasury  of  the  company  for  the  construction  of  addi- 
tional transmission  and  distribution  lines.  The  ?,cria) 
bonds  are  being  sold  to  yield  from  74  to  8  per  cent, 
according  to  the  maturity,  an'  the  bonds  maturing  in 
1951  are  being  sold  at  7.2  per  cent.  The  Calitornia- 
Oregon  Power  issue,  which  is  due  'n  1941,  is  being  sold 
on  a  7i  Der  cent  basis. 
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Daylight  Saving  Situation  Not  Uniform 
in  the  East 

DAYLIGHT  saving  will  be  adopted  again  this  year 
by  many  sections  in  Eastern  and  New  England 
states.  Present  indications  are,  however,  that  there 
is  going  to  be  considerable  confusion.  New  York  has 
pa.ssed  a  bill  repealing  state-wide  daylight  saving,  but 
leaving  it  optional  with  the  local  community  whether  it 
shall  run  on  daylight  saving  or  standard  time.  New 
York  City  will  go  on  a  five-month  daylight  schedule 
on  the  last  Sunday  in  April.  A  bill  is  pending  in  the 
New  Jersey  Legislature  to  make  the  daylight  schedule 
effective  from  April  to  September  inclusive.  The  Penn- 
sylvania Legislature  defeated  a  measure  providing  that 
clocks  be  turned   forward   an   hour  the  second   Sunday 


in  April  and  back  on  the  second  Sunday  in  September. 
This  means  that  Pennsylvania  will  have  standard  time, 
as  was  the  case  last  year. 

In  New  Hampshire  the  Governor  gave  his  approval 
and  formal  effect  to  a  bill  making  standard  time  obliga- 
tory in  that  state.  A  similar  bill  passed  the  Connecti- 
cut Legislature  this  week.  Massachusetts  and  Rhode 
Island  will  both  go  on  the  daylight-saving  schedule. 

It  seems  doubtful,  in  view  of  the  action  already 
taken  by  some  states,  that  there  can  be  a  uniform 
time  adopted  throughout  the  East,  and  under  the  pres- 
ent arrangements  perplexing  conditions  seem  likely  to 
prevail  in  the  states  of  that  section. 
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Electrical  Industry  Benefits  But  Slightly 
from  Acts  of  Last  Congress 

NO  LEGISLATION  of  which  the  electrical  industry 
was  the  chief  beneficiary  was  enacted  by  the  third 
session  of  the  Sixty-sixth  Congress,  which  adjourned 
sine  die  March  4.  This  excepts  the  regular  appropria- 
tion bills,  a  number  of  which  provide  for  research  and 
other  activities  of  electrical  interest.  The  electrical 
industry  is  expected  to  benefit  materially  from  the 
action  of  the  session  in  rehabilitating  the  War  Finance 
Corporation,  as  well  as  a  dozen  other  industries. 

The  legislation  in  which  the  electrical  industry  was 
interested  most  failed.  The  bill  authorizing  the  Federal 
Power  Commission  to  hire  its  own  personnel,  which 
would  have  made  it  an  active  and  really  independent 
agency,  as  well  as  paving  the  way  for  appropriations 
commensurate  with  the  importance  of  its  work,  did 
not  become  a  law.  Legislation  looking  to  the  continu- 
ance of  development  work  on  the  power  project  at 
Muscle  Shoals  was  defeated.  Closely  linked  with  this 
iatter  was  the  United  States  Fixed  Nitrogen  Corpora- 
tion bill,  which  passed  the  Senate  but  was  pigeonholed 
by  the  House  committee  on  military  affairs. 

The  electrical  industry  was  much  interested  in  the 
Patent  Oflice  bill.  That  measure,  after  having  been 
agreed  to  in  confPi*ence,  failed  when  the  Senate  refused 
to  approve  the  conference  report  because  it  contained 
a  section  authorizing  the  Federal  Trade  Commission  to 
administer  patents  granted  government  employees.  The 
bill  provided  for  the  reorganization  of  the  Patent  Office 
and  granted  material  increases  in  salaries.  The  elec- 
trical industrj'  was  particularly  interested  in  seeing 
that  portion  of  the  bill  become  a  law,  but  many  elec- 
trical interests  were  opposed  to  any  special  favors  in 
the  handling  of  government  employee  patents. 

An  amendment  to  the  water-power  act  exempting 
from  its  provisions  lands  within  the  national  park.«  %vas 
adopted,  but  an  effort  to  make  the  amendment  apply 
to  areas  which  in  the  future  might  be  added  to  the 
parks  was  unsuccessful. 

Among  the  measures  which  failed  were  the  so-called 
packer    and    Calder    bills.      This    legislation    proposed 
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regulation  of  the  packing  industry  and  the  coal  trade 
I'espectively.  The  course  of  these  two  measures  was 
watched  closely  by  business  generally,  since  their  enact- 
ment would  have  established  precedents  in  the  regula- 
tion of  private  enterprise. 

William  McClellan  Receives  Nomination 
for  A.  I.  E.  E.  Presidency 

THE  board  of  directors  of  the  American  Institute  of 
Electrical  Engineers  upon  receipt  on  March  11  of 
the  report  of  the  committee  of  tellers  on  its  canvass  of 
the  nomination  ballots 
cast  for  candidates  for  the 
Institute  offices  selected 
its  list  of  "directors'  nom- 
inees" as  follows: 

For  president — William 
McClellan,      Philadelphia. 

For  vice-president.s — 
W.  A.  Hall,  Boston;  N.  W. 
Storer,  Pittsburgh;  W.  A. 
Del  Mar,  Yonkers,  N.  Y.; 
C.  G.  Adsit,  Atlanta;  J.  C. 
Parker, Ann  Arbor, Mich.; 
F.  W.  Springer,  Minne- 
apolis; H.  W.  Bales,  St. 
Louis;  Robert  Sibley,  San 
Francisco;  O.  B.  Cold- 
well,  Portland,  Ore. ;  F.  R. 
Ewart,  Toronto. 

For    manager.s — A.    G.    Pierce,    Pittsburgh;    R.    B. 
Williamson,  Milwaukee ;  Harlan  A.  Pratt,  New  Y'ork. 

For  treasurer — George  A.  Hamilton,  Elizabeth,  N.  J. 

The  ballots  will  be  mailed  to  the  membership  prior  to 
April  1. 

Utility  Secnrities  Gaining  in  Investment 
Strength 

THE  assertion  that  public  utility  securities  wei-e  at 
last  coming  into  their  own  in  the  eyes  of  the  con- 
sei-vative  investor  was  made  by  Charles  Monroe,  vice- 
president  of  the  People's  Gas  Light  &  Coke  Company, 
Chicago,  in  a  talk  on  "Utility  Securities  from  the  Own- 
er's Standpoint,"  before  the  Electric  Club  of  Chicago 
on  March  8.  Mr.  Monroe  made  the  point  that  the 
danger  of  political  attack  from  which  the  utility  had 
.suffered  formerly  had  been  largely  removed  by  reason- 
able commission  regulation  and  the  fact  that  owner- 
ship of  utilities  had  become  so  widely  distributed  among 
men  of  small  means,  all  of  them  voters  anxious  to  pro- 
tect their  interests  against  demagogues.  Utilities,  he 
continued,  after  six  years  of  strenuous  fight  against 
high  prices  of  material,  fuel  and  labor,  had  reached  a 
point  where  costs  would  go  down  and  profits  would  go 
up  correspondingly. 


New  York  Edison  Company  Announces 
Specialized  Exhibit  Plan 

A  POLICY  -)f  specialized  exhibits  has  been  inau- 
gurated by  the  New  York  Edison  Company.  This 
company  does  no  merchandising  but  maintains  show- 
rooms where  the  public  can  see  various  electrical 
devices.  At  its  largest  showroom,  at  Irving  Place  and 
Fifteenth  Street,  the  company  now  is  planning  monthly 
special  exhibits  at  which  some  one  line  vi  ill  be  empha- 
sized each  time. 


This  plan  was  tried  out  latst  month  with  an  electric 
vehicle  show.  April  4  to  15  will  be  given  over  to  the 
display  of  electrical  refrigerating  equipment.  It  will 
be  followed  by  an  exhibition  of  electric  signs  in  May, 
and  in  .June  industrial  heating  apparatus  will  be  shown. 
There  will  be  no  special  displays  during  the  summer, 
l)ut  in  November  there  will  be  a  display  of  lighting 
fixtures  and  methods  and  in  December  electrical  house- 
hold equipment   will  be   featured. 

All  manufacturers  are  invited  to  ejj,hibit  without 
charge.  No  admission  is  charged  to  the  public,  and 
in  promoting  the  electric  vehicle  show  the  New  York 
Edison  Company  even  paid  for  the  advertising. 


Electric  Vehicle  Show  for  New  Jersey 
Public  Service 

ANNOUNCEMENT  is  made  this  week  that  the  show- 
.  rooms  of  the  Public  Sei'vice  Electric  Company, 
Newark,  N.  J.,  will  be  given  over  from  April  0  to 
April  l(j  inclusive  to  an  electric  vehicle  show.  Like 
the  show  held  by  the  New  York  Edison  Company  in 
February,  the  Newark  show  will  be  held  without  ex- 
pense to  exhibitors  or  charge  to  the  public.  The  show 
will  include  all  classes  of  electric  vehicles  and  accessories. 

Following  is  a  list  of  the  exhibitors: 

Commercial  trucks — -Commercial  Tiuck  Company,  Oneida 
Truck  Company,  Walker  Vehicle  Company,  Ward  Vehicle 
Company. 

Passenger  cars — Rauch   &   Lang. 

Industrial  trucks— Automatic  Transportation  Company, 
Baker  R  &  L  Company,  Crescent  Ti-uck  Company,  Hoag- 
land-Thayer  Company,  Industrial  Truck  Company,  Karry 
Lode  Industrial  Tnick  Company,  Lakewood  Engineering 
Company,  Mercury  Manufacturing  Company,  Terminal 
Engineering  Company. 

Battery  manufacturers — Edison  Storage  Battery  Com- 
pany, Electric  Storage  Battery  Company,  General  Lead 
Battery  Company,   Philadelphia  Storage  Battery  Company. 

Charging  apparatus  and  accessories — Auto  Electric  De- 
vices Company,  Cutler-Hammer  Manufacturing  Company, 
Westinghouse  Electric  &  Manufacturing  Company,  L.  Bam- 
berger &  Company. 

Arizona  Votes  Funds  to  Aid  Colorado 
River  Commission 

THE  Arizona  Legislature  has  voted  $25,000  as  its 
share  of  the  fund  for  the  Colorado  River  Commis- 
sion which  will  investigate  and  control  the  development 
of  the  Colorado  River  for  power  and  irrigation  pur- 
poses. Arizona,  California,  Colorado,  Nevada,  New 
Mexico,  Utah  and  Wyoming,  as  noted  in  the  Electrical 
World  for  Jan.  29,  page  277,  are  to  be  represented 
on  the  commission. 

It  is  thought  that  the  commission  will  be  of  consider- 
able influence  in  stimulating  the  development  of  power 
from  this  river,  which  will  be  of  importance  to  the 
Southwest  a  few  years  from  now.  At  the  present  rate 
of  increase  in  power  load  in  that  territory  most  of 
the  other  easily  available  sites  will  have  been  devel- 
oped and  recourse  must  be  had  to  the  millions  of  horse- 
power available  from  the  Colorado.  The  Southern  Cali- 
fornia Edison  Company  has  filed  preliminary  application 
with  the  Federal  Water  Power  Commission  for  the 
development  of  the  Colorado  totaling  more  than  2,500,- 
000  hp.  The  city  of  Los  Angeles  is  also  working  on 
plans  to  develop  power  on  this  river.  Action  on  the 
Edison  company's  permit  has  been  suspended  in  order 
that  a  more  general  investigation  of  the  river's  possi- 
bilities may  be  made. 
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Much  Optimism  Expressed  at  Annual 
Meeting  of  Electrical  Manufacturers 

ATTENDANCE  at  the  sixth  annual  meeting  of  the 
.  Associated    Manufacturers   of   Electrical   Supplies, 

held  at  the  Hotel  Biltmore  in   New  York  on  Tuesday 

of  this  week,  was  the  largest  seen  at  any  annual  meet- 
ing of  the  association  since  its  organization  in  1915.     In 

reviewing   the   status   of   the   electrical    manufacturing 

business  for  the  fiscal  year  just  closing  President  J.  F. 

Kerlin  pointed  out  that   during   that   period   conditions 

heretofore   unknown 

to  the  industry  had 

developed.    The  first 

si.xmonthshad  found 

every  member  of  the 

a.ssociation     forcing 

the  production  of  his 

plant  to  the  utmost, 

while  during  the  last 

half  of  the  year   in 

many  cases  the  rush 

of  orders  was  held  uii 

completely. 

"The  pendulum  of 

prosperity,"      said 

Mr.  Kerlin,  "appar- 
ently went  too  far. 
struck  something 
and  came  back  with 
a  terrific  rebound.  It  is  still  quivering  and  some- 
what unsteady  from  the  shock,  but  is  now  gathering 
momentum  for  another  forward  swing  which  is  just 
as  sure  to  come  as  day  follows  night.  Contrary  to  the 
popular  belief,  there  was  no  inflated  babble  in  our  busi- 
ness. It  was  simply  a  legitimate  expansion  forced  into 
high  speed  by  the  unprecedented  and  universal  call  for 
help  upon  man's  most  mai-velous  co-worker — electric 
power.  This  demand  was  temporarily  met  but  not 
satisfied,  and  if  the  logic  of  events  continues  to  repeat, 
we  can  look  forward  with  the  assurance  that  our  present 
expanded  capacity  will  be  altogether  inadequate." 

Better  Public  Good  Will 

His  opinion,  Mr.  Kerlin  stated,  was  based  entirely 
upon  actual  and  available  figures,  and  he  called  atten- 
tion to  the  greatly  increased  demand  for  electric  service 
brought  about  by  the  exigencies  of  war  conditions  and 
consequent  reconstruction.  People  who  had  regarded 
electricity  as  a  luxury  now  think  of  its  practicability, 
safety  and  comfort,  and  they  constitute  a  potential 
purchasing  power  difficult  to  estimate.  Referring  to  the 
attitude  of  the  public  toward  the  utility  companies, 
which  has  an  important  bearing  upon  the  whole  in- 
dustry, he  said: 

"The  people  of  this  country  are  learning  the  facts 
about  the  electric  public  utilities,  with  the  result  that 
their  attitude  is  constructive  rather  than  destructive, 
and  the  government— federal,  state  and  municipal— is 
extending  to  them  the  hand  of  needed  encouragement." 
_  Further  grounds  for  optimism  were  found  by  Mr. 
Kerlin  in  the  achievements  of  the  manufacturers'  asso- 
ciation, which  included  the  elimination  of  waste  by 
.'Standardizations,  development  of  a  cost  system  and 
.simplification  of  many  devices  and  their  adaptation  to 
common  usage.  Co-operation  with  other  bodies  ha.s 
carried  the  matter  of  safety  to  a  point  consistent  with 
regulation  and  public  satisfaction.     Through  discussion 


the  association  has  learned  more  about  the  raw  materials 
used  in  its  products,  and  a  uniformly  increased  quality 
has  resulted.  Furthermore,  the  association  has  im- 
proved its  merchandising  methods,  solved  many  traffic 
problems  and  increased  the  efficiency  of  its  credit  sy.s- 
tems,  all  of  which  enter  into  the  primary  cost  of  the 
product. 

Standardization  and  Cost  Co-operation  Desirable 
Concluding  his  review  of  existing  conditions  and  the 
work  of  the  association,  Mr.  Kerlin  said:    "With  these 
and  many  other  advantages  we  approach  the  enforced, 
new    order    of   business,    with    full    confidence    in    ouii 
ability  to  render  a  valuable   service   that   is  bound  to 
bring  commensurate  reward.     Notwithstanding  the  ac- 
complishments of  the  past,  there  is  still  much  work  toi 
be  done.     A  more  universal  standardization  along  line:) 
now  under  way,  and  closer  co-operation  in  the  matter 
of  costs,  will  be  found  desirable,  if  not   necessary,  in 
order  that   our   members    may   keep    fully   abreast  'the 
rapid  changes  in  economic  conditions.     The  association 
should  continue  its  intimate  connection  with  the  various 
associations  and  committees  with  which  it  is  now  affili- 
ated with  a  view  to  concentration  of  eflFort  or  perhaps 
a  consolidation  of  some  organizations  which  will  elimi- 
nate to  some  extent  this  apparent  duplication." 

That  the  association  has  changed  but  little  since  its 
organization  was  emphasized  by  Charles  E.  Dustin, 
general  secretary,  in  his  report  for  the  past  year.  Mr! 
Dustin  thought  that  this  seemed  the  best  indication 
that  the  lines  upon  which  the  association  was  formed 
were  correct.  Much  has  been  accomplished  by  the  asso- 
ciation, he  said,  in  compiling  records  of  production  and 
costs  and  submitting  these  to  members  in  the  form  of 
comparisons.  From  these  comparisons  differences  of 
as  much  as  25  per  cent  to  40  per  cent  were  discovered, 
indicating  the  urgent  need  of  uniform  cost  accounting.' 
H.  R.  Sargent  in  presenting  his  report  of  the  activi- 
ties of  the  association's  representative  to  the  National 
Fire  Protection  Association  said  that  it  had  been  pro- 
posed that  the  National  Electrical  Code  be  adopted  by 
the  American  Engineering  Standards  Committee.  Row-' 
ever,  as  such  adoption  would  allow  of  revision  of  the. 
code  only  once  every  three  years,  it  was  not  thought 
desirable  at  this  time. 

In  connection  with  the  revision  of  the  code  Mr.  Sar- 
gent stated  that  a  simplified  code  recently  brought  out 
by  Portland,  Ore.,  had  many  advantages  over  the  pres- 
ent code  in  its  clarity  and  ease  of  application.  A  com- 
mittee will  be  appointed  by  the  a.ssociation  with  a  view- 
to  modifying  the  code  to  correspond  to  that  of  Portland. 

Tariff 
In  reporting  the  work  of  the  tariff  committee,  William 
Burgess  brought  out  the  fact  that  few  electrical  manu- 
facturers were  aware  of  the  protection  they  have  been 
receiving,  because  the  present  tariff  does  not  cover  elec- 
trical apparatus  by  name.  Electrical  products  have  been 
classified  under  the  metals  schedule,  which  up  to  1914 
had  a  protection  of  45  per  cent.  Passage  of  the  Under- 
wood bill  at  that  time  reduced  this  to  20  per  cent. 
During  and  since  the  war  imports  were  virtually  nil' 
but  renewed  importation  of  foreign-made  electrical  ap- 
paratus may  be  expected  at  any  time,  and  this,  under 
the  reduced  tariff  and  depreciated  values  of  foreign 
money,  would  seriously  handicap  American  manufac- 
turers. 

At  this  time  the  ways  and  means  committee  in  Wash- 
ington is  working  on  a  revision  of  the  tariflf  for  better 
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protection  of  American  manufacturers.  With  this  end 
in  view  it  is  proposed  to  assess  tariff  payments  on  the 
value  in  the  United  States  instead,  of  the  value  in  the 
country  of  origin.  This  would  have  the  effect  of  plac- 
ing on  German-made  goods  a  duty  of  about  25  per  cent, 
instead  of  only  7  per  cent  if  assessment  were  made  on 
the  basis  of  value  in  Germany  in  marks. 

Upon  completion  of  Mr.  Burgess's  report  the  follow- 
ing resolution  was  adopted  and  sent  to  President  Hard- 
ing and  also  Senator  Penrose  and  Representative 
Fordney  of  the  ways  and  means  committee  in  Wash- 
ington :  "Resolved,  that  this  meeting  approves  the 
proposition  that  tariff  payments  shall  be  assessed  in 
United  States  values  instead  of  the  value  in  the  country 
of  origin." 

Thomas  M.  De  Bevoise,  general  counsel  of  the  asso- 
ciation, said  that  the  Lockwood  investigating  com- 
mittee of  the  New  York  Legislature  had  called  for 
certain  records  and  files  of  the  association's  transac- 
tions. This,  however,  in  Mr.  De  Bevoise's  opinion,  was 
a  mere  matter  of  routine  on  the  part  of  the  Lockwood 
committee  as  the  affairs  of  the  association  have  been 
so  conducted  as  to  avoid  any  cause  for  suspicion  on  the 
part  of  such  a  committee. 

Elections 

To  take  the  places  of  members  of  the  board  of  gov- 
ernors whose  terms  had  expired  by  limitation  the  fol- 
lowing were  proposed  and  elected :  S.  H.  Blake,  Genera! 
Electric  Company,  Schenectady,  N.  Y.;  A.  H.  Englund, 
Electric  Service  Supplies  Company,  Philadelphia;  F.  L. 
Bishop,  Hartford  Faience  Company,  Hartford,  Conn.; 
A.  F.  Hills,  Crouse-Hinds  Company,  Syracuse,  N.  Y.; 
Robert  Kuhn,  American  Electrical  Heater  Company, 
Detroit. 

The  following  officers  also  were  elected  for  the  en- 
suing year:  President,  Shiras  Morris,  Hart  &  Hege- 
man  Manufacturing  Company,  Hartford,  Conn.;  vice- 
president,  W.  H.  Thornley,  Tubular  Woven  Fabric  Com- 
pany, Pawtucket,  R.  L;  treasurer,  J.  W.  Pery,  Johns- 
Manville  Company,  New  York,  and  general  secretary, 
Charles  E.  Dustin,  New  York. 

By  a  rising  vote  of  all  members  present  suitable  reso- 
lutions were  adopted  e.xpressing  sorrow  at  the  death 
on  Feb.  18  last  of  Edward  B.  Hatch  of  Hartford,  Conn., 
a  charter  member  of  the  organization  and  a  member 
of  the  board  of  governors. 


Atlantic  Jobbers  Get  Together  to  Discuss 
Current  Business  Conditions 

REGARDING  the  subject  of  prices  and  stocks  as  a 
.  good  rallying  point  in  any  present-day  discussion, 
the  Atlantic  Division  of  the  Electrical  Supply  Jobbers' 
Association  opened  its  session  in  the  Hotel  Commodore, 
New  York  City,  on  March  15,  with  the  topic',  "Necessity 
for  Maintaining  Stocks  for  Service  Under  All  Condi- 
tions," led  by  W.  I.  Bickford,  Iron  City  Electric  Com- 
pany, Pittsburgh.  That  stocks  should  be  kept  in  a  bal- 
anced condition  under  any  conditions  of  business  was 
the  main  thought  expressed  by  Mr.  Bickford,  but  both 
his  remarks  and  those  of  other  jobbers  and  of  manufac- 
turers who  took  up  the  discussion  bore  strongly  on  the 
fjuestion  of  price  reductions  and  buying. 

Charles  L.  Eidlitz,  president  of  the  R.  B.  Corey  Com- 
pany, New  York  City,  gave  some  ve»-y  entertaining  and 
enlightening  figures  and  ideas  in  presenting,  with  the 
use   of   charts,    "How   to    Sell    the    Contractor."      With 


figures  on  costs  of  electrical  work  on  four  large  wiring 
jobs  in  New  Yoi-k  City,  he  showed  that  almost  the 
entire  cost  of  electrical  material  entering  into  those 
jobs  was  covered  in  mechanical,  current-transmitting 
and  contact-making-and-breaking  materials.  Conse- 
(|uently  most  of  the  attention  of  jobbers'  salesmen  could 
profitably  be  concentrated  on  sales  of  these  classes  of 
material. 

A  report  on  systems  employed  in  receiving,  shipping 
and  charging  departments  was  presented  by  E.  Donald 
Tolles,  secretary  of  the  division,  shu  ring  the  results 
of  a  detailed  study  of  record  keeping. 

Part  of  the  afternoon  was  given  over  to  a  message 
from  the  Society  for  Electrical  Development,  brought 
by  W.  L.  Goodwin,  assistant  to  the  president.  Mr.  Good- 
win appealed  for  greater  support  of  the  society  by  all 
branches  of  the  industry.  He  showed  representation 
of  approximately  25  per  cent  of  the  jobbers,  10  per  cent 
of  the  manufacturers  and  20  per  cent  of  the  contractors. 
The  central  station  was  well  represented. 

At  the  executive  session  Fred  E.  Stow,  secretary  and 
general  manager  of  the  H.  C.  Roberts  Electric  Supply 
Company,  Philadelphia,  was  elected  chairman  of  the 
division  to  fill  out  the  unexpired  term  of  A.  M.  Little 
till  July  1,  1921. 

Reconunends  Private  Development  of 
New  York  Water  Powers 

GOVERNOR  MILLER  appeared  last  week  before  the 
Legislatui-e  of  the  State  of  New  York  with  his 
long-expected  water-power  message,  in  which  he  rec- 
ommends regulated  private  development  of  the  state's 
water  power  resources  i-ather  than  state  and  municipal 
development,  as  was  proposed  last  year.  Water-power 
development  is  urged  because  of  the  revenue  to  be 
derived  from  the  resulting  taxes  and  because  of  the 
benefits  that  will  come  from  resulting  cheaper  power. 

To  insure  development  of  the  state's  waters  the  Gov- 
ernor recommends  the  passage  of  a  licensing  act  along 
the  general  lines  of  the  federal  water-power  act.  It  is 
recommended  that  licenses  be  granted  only  for  projects 
which  provide  for  the  maximum  development  of  a  given 
stream,  watershed  or  territory. 

The  first  step,  as  the  Governor  sees  it,  in  the  de- 
velopment of  the  water  powers  of  the  state  is  "the 
adoption  of  a  policy  which  will  make  it  practicable  for 
private  initiative  to  undertake  the  task  under  safe- 
guards which  will  protect  the  public  interest."  It  is 
recommended  that  power  purposes  be  included  as  one 
of  the  uses  to  which  state  lands  within  forest  preserves 
may  be  put. 

The  Governor  in  his  message  hinted  at  a  state-wide 
transmission  project,  saying: 

"Undoubtedly  maxiimum  use  and  economy  of  hydro- 
electric power  will  result  only  from  some  common 
method  of  transmission  by  which  the  widest  distribu>- 
tion  may  be  secured,  and  thus  the  variable  factor  both 
of  use  and  development  ameliorated  as  much  as  possible. 
Steam  and  hydro-electric  power  must  suppleiment  each 
other,  and  it  is  undoubtedly  true  that  tremendous 
economies  would  result  if  all  power  could  be  converted 
into  electrical  energy  and  by  a  common  transmission 
system  made  to  serve  all  users  within  a  given  zone.  If 
the  potential  energy  of  coal  and  water  could  be  utilized 
in  common  by  the  most  economical  generation  of  each 
and  a  common  distribution  of  both,  true  conservation 
of  energy  would  result." 
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Metermen  Plan  * '"Get-Together'"  Meeting 
at  N.  E.  L.  A.  Convention 

PLANS  are  now  undei-  way  and  the  details  will  be 
announced  later  for  a  metermen's  "get-together" 
dinner  at  the  N.  E.  L.  A.  convention  in  Chicago,  May  31 
to  June  3.  It  is  proposed  to  discuss  at  this  time  the 
report  of  the  meter  committee  and  to  find  out  in  what 
way  this  committee  can  better  co-operate  with  the 
metermen. 

Vermont  Electrical  Association  to 
Meet  March  24 

THE  Vermont  Electrical  Association  will  hold  its 
annual  meeting  at  the  Hotel  Vermont,  Burlington, 
Vt.,  on  March  24.  A  business  meeting  will  be  held  at 
3  p.m.,  with  a  banquet  in  the  evening.  On  the  same 
date  and  at  the  same  place  the  accident  prevention 
committee  of  the  New  England  Division.  N.  E.  L.  A.,' 
will  hold  a  meeting.  A.  B.  Marsden,  Rutland,  Vt.,  is 
secretary  of  the  Vermont  association. 


Security  Sales,  Fuel  and  Other  Themes 
Interest  Illinois  Utility  Men 

THE  change  in  the  .status  of  public  utility  .securities 
wrought  in  the  last  eighteen  months  as  a  result  of 
the  shift  from  the  great  industrial  profits  due  to  war 
conditions  to  the  losses  of  more  recent  months  was  the 
theme  of  John  F.  Gilchrist's  address  at  Chicago  this 
week  before  the  joint  session  of  the  electric,  gas  and 
railway  associations  of  Illinois.  The  vice-president  of 
the  Commonwealth  Edison  Company  dwelt  on  the  edu- 
cation of  investors  during  the  last  few  years  to  put 
their  savings  into  sound  securities  and  to  buy  on  the 
partial-payment  plan.  Utility  securities,  founded  on 
the  rock  of  human  needs,  are  second  only  to  govern- 
ment securities,  Mr.  Gilchrist  continued,  and  with  the 
growing  public  confidence  it  is  the  easy  and  logical 
thing  to  utilize  the  personnel  of  the  utility  organiza- 
tion as  a  sales  force  to  dispose  of  securities.  The  ease 
with  which  several  stock  issues  have  been  recently  dis- 
posed of  in  Illinois  was  cited,  and  the  speaker  explained 
the  saving  in  brokerage  fees  of  15  or  20  per  cent  that 
this  plan  makes  possible.  The  employees  selling  these 
issues  have  as  a  rule  been  paid  a  fee  of  2  or  3  per  cent. 
The  Illinois  State  Electric  Association  session  on  Tues- 
day afternoon  listened  to  a  di.scussion  on  central-station 
merchandise  service  and  its  possibilities  by  D.  W.  Snyder 
of  Bloomington,  in  which  Mr.  Snyder  outlined  his 
company's  policy  of  not  doing  house  wiring  where  there 
are  dealers  able  to  do  this  work,  of  handling  only 
meritorious  appliances,  of  co-operation  with  local  deal- 
ers and  the  conduct  of  its  merchandising  department 
in  such  a  way  as  to  increase  electric  energy  sales, 
popularize  the  use  of  electricity  and  better  the  service 
of  the  community.  J.  G.  Learned  of  the  Public  Service 
Company  of  Northern  Illinois  pointed  out  the  oppor- 
tunity of  bettering  public  relations  through  proper 
merchandising  and  outlined  a  new  plan  of  training 
saleswomen  to  call  at  homes  and  put  appliances  already 
in  possession  of  the  consumer  in  usable  condition.  No 
charge  for  repairs  that  can  be  made  with  a  .screwdriver 
is  made,  and  the  women  give  suggestions  for  the  better 
use  of  appliances.  Mr.  Snyder,  in  discussion,  said  that 
in  some  small  towns  the  net  revenue  from  appliance 
sales  was  as  much  as  50  per  cent  of  the  net  revenue 


from  light  and  power,  while  it  was  approximately  10 
per  cent  of  that  of  the  system  as  a  whole. 

J.  H.  Thomas  of  Peoria  presented  customer  account- 
ing from  the  standpoint  of  machine  billing,  and  in  the 
discussion  that  followed  H.  E.  Addenbrooke  of  Chicago 
emphasized  the  importance  of  the  one-line  bill  as  an 
efficiency  measure. 

On  Wednesday  W.  L.  Abbott  discussed  "The  Con- 
sumers' Stewardship  of  the  Coal  Deposits."  After  out- 
lining the  waste  due  to  improper  mining  methods  and 
the  high  costs  due  to  the  irregular  nature  of  the  busi- 
ness as  now  conducted,  Mr.  Abbott  suggested  that  waste 
due  to  improper  mining  methods  might  be  eliminated 
by  giving  a  bounty  on  all  coal  mined  clean — that  is, 
with  none  left  in  the  area  mined. 

Isolated  Plant  vs.  Central  Station 

The  Wednesday  afternoon  .session  was  devoted  to  the 
discussion  of  isolated-plant  as  against  central-station 
service  under  present  conditions,  the  hazards  of  faulty 
switchboard  construction  and  the  testing  of  instrument 
transformers.  John  H.  Mitchell  of  East  St.  Louis 
pointed  out  the  inefficiency  of  the  average  isolated  plant, 
as.serting  that  there  are  many  more  turning  out  a  kilo- 
watt-hour on  8  lb.  of  coal  than  there  are  turning  one 
out  on  2  lb.  and  that  the  majority  of  isolated  plants 
of  less  than  1,000  kw.  rating  are  running  in  excess  of 
8  lb.  That  the  industrial  managers  of  the  country 
are  boosters  for  central-station  service  was  maintained, 
but  the  service  must  be  sold  not  merely  for  today  but 
for  years  to  come  and  to  the  real  advantage  of  the 
purchaser.  R.  M.  Bert  of  Rockford  discussed  the 
hazards  of  faulty  switchboard  construction,  illustrating 
his  remarks  with  some  examples  of  severe  troubles  due 
to  switches  of  inadequate  rupturing  capacity  and  point- 
ing out  the  danger  of  attempting  to  fight  fires  on  switch- 
boards without  shutting  down  the  plant. 

In  discussing  the  work  of  the  National  Electric  Light 
Association  President  Insull  announced  that  a  long 
stride  toward  co-operation  with  the  American  Tele- 
graph &  Telephone  Company  in  solving  the  inductive- 
interference  problem  had  been  made. 

The  morning  session  on  Wednesday  concluded  with 
the  adoption  of  a  joint  resolution  pledging  the  aid  of 
the  Illinois  public  utilities  in  the  renewal  of  building 
construction    by    making    all    needed    extensions. 


Electrical  Leaders  Address  New 
England  Jobbers 

CO-OPERATION  between  the  various  branches  of 
the  electrical  industry  was  informally  discus.sed 
before  the  New  England  Electrical  Supply  Jobbers'  Club 
at  Boston.  March  14,  by  William  Goodwin,  assistant 
to  the  president  of  the  Society  for  Electrical  Develop- 
ment; C.  L.  Edgar,  president  of  the  Edi.son  Electric 
Illuminating  Company  of  Boston;  Bowen  Tufts,  presi- 
dent New  England  Division  N.  E.  L.  A.;  M.  F.  Falk, 
chairman  Rhode  Island  Electrical  League;  William 
Gould,  chairman  New  England  Electrical  Sales  Asso- 
ciates, Boston;  A.  J.  Hixon  and  George  B.  Quimby, 
Boston;  C.  B.  Burleigh,  General  Electric  Company, 
Boston;  George  H.  Cox,  manager  Westinghouse  Elec- 
tric &  Manufacturing  Company,  Boston;  C.  R.  Hayes, 
engineering  manager  Charles  H.  Tenney  &  Company, 
Boston,  and  Frank  S.  Price,  president  Pettingell- 
Andrews  Company,  Boston.  W.  F.  Abely.  assistant 
manager  Western  Electric  Company,  Boston,  presided. 
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Senate  Confirms  President's  Nominations 
for  District  Conimissioners 

PRESIDENT  HARDING  has  nominated  and  the 
Senate  has  confirmed  Cuno  Rudolph  and  Capt.  James 
F.  Oyster  to  be  commissioners  for  the  District  of 
Columbia.  Objection  was  voiced  to  each  of  the 
nominees  on  the  ground  that  they  were  interested  in 
public  utilities.  At  a  hearing  before  the  District  com- 
mittee of  the  Senate  it  developed  that  neither  of  the 
nominees  has  any  financial  interest  in  Washington  util- 
ities. The  inference  was  plain  that  those  who  appeared 
in  opposition  to  the  nominees  fear  that  the  new  com- 
missioners will  be  too  friendly  to  the  public  utilities. 
That  the  opposition  to  the  nominees  made  little  impres- 
.sion  was  evident  from  the  fact  that  the  committee 
acted  unanimously  in  recommending  their  confirmation. 


Electric  Service  in  Steel  District  to  Be 
Topic  of  Joint  Meeting 

RECENT  steps  which  have  been  taken  by  the  Du- 
.  quesne  Light  Company  still  further  to  assure  the 
Pittsburgh  steel  district  of  adequate  power  and  unin- 
terrupted service  will  be  the  principal  topic  of  discus- 
sion at  the  joint  meeting  of  the  American  Institute  of 
Electrical  Engineers  and  the  Association  of  Iron  and 
Steel  Electrical  Engineers  to  be  held  in  Pittsburgh  on 
April  16.  In  the  morning  at  10  o'clock  there  will  be 
an  inspection  trip  to  the  new  300,000-kw.  (ultimate 
capacity)  Colfax  station  of  the  Duquesne  company. 
Following  luncheon  at  the  station  the  visitors  will 
return  to  the  Chamber  of  Commerce,  Pittsburgh,  where 
the  fir.st  technical  session  will  be  held.  At  this  session, 
which  will  be  under  the  auspices  of  the  A.  I.  E.  E.  and 
will  be  presided  over  by  President  A  W.  Berresford, 
a  paper  will  be  presented  on  "The  Colfax  Power  Station 
of  the  Duquesne  Light  Company"  by  D.  L.  Galusha  and 
C.  W.  E.  Clarke  of  Dwight  P.  Robinson  &  Company,  Inc. 
At  6  p.m.  an  informal  dinner  will  be  served  at  the 
William  Penn  Hotel,  followed  by  a  technical  session  at 
8  p.m.  in  the  hotel.  This  session  will  be  under  the 
auspices  of  the  A.  I.  &  S.  E.  E.  and  will  be  presided 
over  by  President  E.  S.  Jeffries.  Two  papers  will  be 
presented:  "Problems  of  Conversion  from  60  Cycles  to 
25  Cycles,"  by  B.  G.  Lamme  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  and  "Some  Results  in 
the  Change  from  (50-Cycle  to  25-Cycle  Energy,"  by  D. 
M.  Petty,  Bethlehem  Steel  Company. 


Experiments  Being  Conducted  to 
Popularize  Radio  Telephone 

SOME  interesting  experiments  having  as  their  pur- 
pose the  popularization  of  the  wireless  telephone  are 
being  conducted  by  the  Westinghouse  Electric  &  Manu- 
facturing Company  at  East  Pittsburgh,  where  it  has 
installed  a  radio  telephone  station,  from  which  a  nightly 
program  is  given  that  can  be  heard  within  a  radius  of 
1,800  miles.  The  evening  concert  consists  of  music 
such  as  phonograph  selections,  vaudeville  from  the  Davis 
Theater  and  talented  singers.  On  Sundays  the  entire 
church  service  of  the  Calvary  Church  is  sent  out  broad- 
cast and  the  church  is  thus  virtually  brought  to  the 
home.  Radio  amateurs  with  ordinary  short-wave  re- 
ceiving sets  can  hear  this  station,  and  letters  have 
been  received  from  hundreds  of  operators  as  far  dis- 


tant as  Warren,  Ariz.;  Denver,  Col.;  EUendale,  N.  D.; 
Deland,  Fla.,  and  Montreal,  Canada,  saying  that  these 
concerts  are  enjoyed  almost  every  night.  One  of  the 
features  of  the  nightly  program  is  the  answering  of 
(juestions  on  wireless  by  means  of  the  radio  telephone. 
The  latest  news  is  sent  out,  and  persons  living  in  rural 
districts  can  thus  receive  news  much  sooner  than  would 
ordinarily  be  possible.  When  eminent  men  visit  Pitts- 
burgh their  speeches  are  given  to  thousands  by  means 
of  the  radio  telephone,  instead  of  to  only  the  few  assem- 
liled  ill  the  banquet  hall.  Transmitters  are  concealed  in 
flowers  on  the  speakers'  table  and  the  words  telephoned 
to  East  Pittsburgh,  where  they  are  broadcasted. 


New  Public  Service  Board  for 
New  Jersey  Named 

IN  ACCORDANCE  with  the  provisions  of  the  new 
public  utility  bill  of  the  State  of  New  Jersey,  recently 
passed  over  his  veto,  Governor  Edwards  has  submitted 
to  the  State  Senate  the  following  names:  Former 
Congressman  Joseph  A.  Hammill,  former  Civil  Service 
Commissioner  Joseph  S.  Hoff,  at  present  president  of 
the  National  Bank  of  Princeton  and  the  Princeton 
Savings  Bank,  and  Harry  Bachrach,  former  Mayor  of 
Atlantic  City  and  now  president  of  the  Marine  Trust 
Company  and  director  in  several  other  mercantile  in- 
stitutions. The  terms  are  for  six,  four  and  two  years 
respectively. 

The  board  of  three  members  will  succeed  the  old 
board  of  five  members.  Under  the  new  law  the  power 
of  removal  is  taken  awav   from  the   Governor. 


Massachusetts  Utility  Financing  Explained 
at  Boston  Hearing 

FREDERICK  MANLEY  IVES,  general  counsel  for 
the  Edison  Electric  Illuminating  Company  of  Bos- 
ton, appeared  before  Councilor  Watson  and  others  at 
the  City  Hall,  Boston,  on  March  10,  to  explain  pending 
legislation  to  enable  Massachusetts  electric  utilities  to 
capitalize  premiums  on  stock  issues.  He  pointed  out 
that  in  the  case  of  the  Boston  company  its  total  capitali- 
zation, including  premiums,  now  amounts  to  $40,447,000, 
the  stock  par  value  representing  $22,528,000  and  the 
premiums  $17,919,000;  an  average  of  $179.54  has  been 
paid  in  per  share.  Considerable  popular  misunder- 
standing exists,  Mr.  Ives  said,  regarding  the  intent  of 
this  legislation,  which  was  recently  outlined  in  the 
Electrical  World.  Early  stockholders,  he  maintained, 
deserve  a  higher  yield  on  account  of  the  greater  ri.sk 
that  they  took.  The  object  is  primarily  to  facilitate 
the  raising  of  money  for  utility  development,  he 
pointed  out,  through  the  conversion  of  premiums  into 
stock  and  the  unification  of  shares  at  a  reduced  dividend 
rate.  The  speaker  announced  that  the  decreasing  cost 
of  coal  will  be  reflected  in  bills  rendered  to  consumers 
month  by  month  as  spring  advances  and  showed  that 
through  easier  financing  the  tendency  is  toward  improved 
service  and  more  favorable  rates.  The  point  was  brought 
out  that  in  1919  the  Edison  company  sought  to  have 
the  price  of  street  lighting  arbitrated  through  joint 
petition  with  the  Corporation  Counsel  of  the  City  of 
Boston,  but  that  no  steps  had  been  taken  toward  this 
readjustment  of  rates,  necessitated  by  increased  costs 
of  service,  for  the  reason  that  the  city's  representative 
preferred  to  negotiate  for  the  new  price  and  that  up  to 
date  no  agreement  had  been  reached. 
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Waste  Elimination  Study  Well 
Under  Way 

THE  work  of  the  committee  on  elimination  of  waste 
in  industry  is  well  under  way,  according  to  a  state- 
ment this  week  by  L.  W.  Wallace,  secretary  of  the 
American  Engineering  Council  of  the  Federated  Amer- 
ican Engineering  Societies.  Reports  on  the  first  inves- 
tigation in  each  industry  have  been  made.  At  a  meet- 
ing of  the  planning  board  held  on  March  1  further  re- 
ports were  presented  and  plans  made  for  continuing  the 
investigations  more  intensively.  In  New  York,  New 
England  and  Pennsylvania  the  fuel  investigation  is 
virtually  completed. 

A  small  staff  to  plan  and  direct  the  work  is  to  be  main- 
tained at  headquarters.  The  field  work  is  to  be  done  by 
engineering  firms  carefully  selected  for  their  fitness  so 
that  the  committee  will  obtain  the  benefit  of  the  ex- 
perience and  knowledge  of  that  firm  that  has  had  most 
intimate  contact  with  a  given  industry.  The  firms 
are  doing  the  work  at  actual  cost  to  them.  Ten  indus- 
tries because  of  their  general  importance,  and  interest 
to  the  public  have  been  selected  for  study.  They  are 
(1)  bituminous  coal,  (2)'  building  trade,  (3)  transpor- 
tation, (4)  men's  ready-made  clothing,  (5)  printing, 
(6)  paper,  (7)  metal  trades,  (8)  textiles,  (9)  shoes 
and  (10)  rubber. 

From  three  to  ten  plants  of  each  selected  industry  are 
being  visited  by  an  experienced  engineer,  who  will  get 
the  information  desired  by  the  committee.  A  carefully 
prepared  list  of  questions  has  been  placed  in  the  hands 
of  each  field  worker.  The  information  obtained  by  the 
field  investigator  is  being  supplemented  by  such  authori- 
tative data  as  may  now  exist  in  the  form  of  reports 
made  by  reliable  parties  or  agencies.  Through  this 
means  information  is  to  be  obtained  to  enable  the  com- 
mittee to  formulate  specific  conclusions  as  to  the  major 
causes  of  industrial  waste. 

To  accomplish  the  purposes  of  the  committee  it  has 
been  found  necessary  to  make  studies  along  the  follow- 
ing lines: 

First — Organization,  which  assigns  responsibilities 
and  relationships  and  concerns  the  discharge  of  such 
functions. 

Second — Engineering,  which  comprises  the  design, 
construction  and  maintenance  of  plant,  machinery  and 
tools  and  the  design  of  the  product. 

Third — Production  control  and  cost  control.  Under 
this  division  fall  all  the  factors  relating  directly  to 
production   and   its   proper   direction    and    accounting. 

Fourth — Physical  factors.  This  division  relates  to 
the  storage  and  inspection  of  raw  and  processed  ma- 
terials and  to  matters  of  internal  transportation.  It  also 
includes  consideration  of  the  physical  condition  of  the 
plant  as  regards  lighting,  heating,  toilet  facilities,  etc. 

The  first  and  third  sections,  as  well  as  a  major  part 
of  the  fourth,  directly  relate  to  the  human  element 
in  industry.  The  committee  is  devoting  the  major  por- 
tion of  its  effort  to  the  factors  that  affect  the  human 
element.  The  important  subdivisions  of  the  major  fac- 
tors, organization,  production  and  cost  control,  and  the 
physical  factors  to  which  special  attention  is  directed 
by  the  committee  follow : 

Organization 

(a)  Nature  of  operation:  (1)  Contractual — This  form 
presents  many  problems  that  affect  personal  relations; 
building  operations  are  largely  contractual;  this  form  of 
relationship  is  quite  common  in  the  clothing  industry.     (2) 


Repetitive — A  large  portion  of  tho  industrial  activity  is 
repetitive;  this  phase  of  industry  makes  prominent  the 
question  of  monotony  and  occupational  diseases.  (3)  Con- 
tinuous— Steel  and  chemical  industries  are  typical  represent- 
atives. In  this  form  of  operation  the  question  of  the  num- 
ber of  shifts  is  considered  important. 

(b)  Types:  The  type  of  organization  is  some  index  to 
the  quality  of  the  management  and  as  such  is  an  essential 
consideration — (1)  functional,  (2)  line  and  staff,  (3)  staff, 
(4)  mixed,  (5>  committee. 

(c)  Personal  relations:  (1)  Employment  policies.  (2) 
Representation — to  what  extent  each  plan  has  been  tried 
and  with  what  results — (a)  federal  plan,  (b)  joint  com- 
mittee, (c)  employees' co-operative  associations.  (3)  Strikes 
and  lockouts — the  case  for  the  duration  of,  the  man,  hours 
lost,  and  the  total  cost.  (4)  Restrictions  by  management 
and  labor — an  investigation  of  the  means  employed  by 
management  and  by  labor  to  restrict  production;  such  prac- 
tice produces  an  unstable  condition  and  hence  leads  to 
uncertain  labor  conditions  and  disturbed  relations.  (5) 
Unemployment — (a)  quantity  of,  (b)  causes  of,  (c)  remedy 
for.  (6)  Seasonal  and  intermittent  employment — (a)  quan- 
tity of,  (b)  causes  for,   (c)   remedy  of. 

Production  Control  and  Cost  Control 

(a)  Planning:  All  of  these  factors  have  a  direct  influ- 
ence upon  the  productivity  of  the  individual  worker.  If 
inadequately  or  ineffectively  provided  for,  the  worker  loses 
time  and  compensation,  and  hence  a  high  morale  is  not 
sustained. 

(b)  Establishing  standards:  This  is  very  significant,  as 
many  labor  disputes  have  arisen  over  the  method  and  fair- 
ness used  in  establishing  such  standards.  They  have  a 
direct  bearing  upon  the  earnings  of  the  worker. 

(c)  Maintenance:  If  equipment  is  not  properly  main- 
tained, the  operator  does  not  accomplish  standard  tasks, 
hence  dissatisfaction  results. 


State  Legislature  Subpcenas 
Public  Utility  Heads 

THE  fight  that  has  been  going  on  in  California  for 
the  past  two  months  bet-ween  the  state  government 
and  the  heads  of  the  various  corporations  of  the  state 
over  the  proposed  King  bill,  which  proposes  to  increase 
the  taxes  of  corporations,  has  taken  on  a  different  aspect. 
The  bill  was  passed  March  5,  but  an  opportunity  is  to 
be  given  various  corporation  heads  who  have  been 
making  statements  in  the  pi-ess  to  show  how  from 
$8,000,000  to  $11,000,000  can  be  cut  from  the  budget 
without  impairing  the  efliciencj'  of  the  government. 
Senator  W.  J.  Carr,  head  of  the  budget  investigating 
committee,  has  prepared  a  list  of  subpcenas  for  these 
corporation  heads  to  make  them  appear  before  the 
budget  investigating  committee  and  show  where  this 
money  can  be  saved.  Among  the  men  subpoenaed  are 
Wiggington  E.  Creed,  president  Pacific  Gas  &  Elec- 
tric Company;  Herbert  W.  Clark,  counsel  San  Fran- 
cisco-Oakland Terminal  Railways:  B.  C.  Carroll, 
general  agent  Pacific  Telephone  &  Telegraph  Company; 
Frank  Karr,  chief  counsel  Pacific  Electric  Railway  Com- 
pany; Champ  E.  Vante,  vice-president  Los  Angeles  Gas 
&  Electric  Corporation;  W.  R.  Alberger,  vice-president 
and  general  manager  San  Francisco-Oakland  Terminal 
Railways;  Mortimer  Fleishhacker,  president  Anglo- 
California  Trust  Company ;  William  Sproule,  president 
Southern  Pacific  Company;  R.  H.  Ballard,  vice-president 
Southern  California  Edison  Company;  William  Clayton, 
vice-president  San  Diego  Electric  Railway,  and  Max 
Thelen,  attorney  representing  the  corporations,  who  was 
formerly  president  of  the  California  State  Railroad 
Commission.  The  new  law  increases  the  tax  rates  of 
utilities  about  one-third. 


674 


ELECTRICAL     WORLD 


Vol.  77,  No.  12 


Electrification  Plans  in  Italy 

A  REPORT  from  Rome  is  to  the  effect  that  a  special 
department  has  been  established  in  the  Ministry 
of  Public  Works  for  the  purpose  of  studying  thoroughly 
all  possibilities  for  the  utilization  of  water  power  in 
the  country.  Up  to  the  present  time  only  two-fifths  of 
all  available  water  power  has  been  exploited  for  indus- 
trial purposes.  The  government  has  now  appropriated 
800,000,000  lire  (about  $160,000,000  at  the  old  rate  of 
exchange)  in  oi'der  to  extend  the  electrification  all  over 
the  country.  It  is  said  that  by  taking  these  steps  about 
2,000,000  tons  of  coal  will  be  saved  every  year.  Besides 
supplying  energy  to  the  Italian  industries  it  is  intended 
to  begin  as  soon  as  possible  the  electrification  of  the 
railroads,  attention  being  given  in  the  first  place  to  the 
lines  from  Rome  to  Turin  and  from  Rome  to  Nettuno. 


Society  for  Promotion  of  Engineering 
Education  Forms  N.  E.  Section 

GARDNER  C.  ANTHONY,  dean  of  the  Tufts  Engi- 
neering School,  was  elected  chairman  and  H.  S. 
Boardman,  dean  of  the  University  of  Maine  Engineer- 
ing School,  was  made  secretary  of  a  New  England 
section  of  the  Society  for  the  Promotion  of  Engineering 
Education  on  March  12,  at  a  meeting  for  organization 
held  at  the  Worcester  (Mass.)  Polytechnic  Institute. 
President  Ira  N.  Kollis  of  the  institute  welcomed  about 
fifty  engineering  educators  to  Worcester,  and  during 
the  day  addresses  or  discussions  were  contributed  by 
Dean  M.  E.  Cooley  of  the  Engineering  School,  Uni- 
versity of  Michigan,  and  president  of  the  society;  Prof. 
Charles  F.  Scott  of  Yale  University,  Dean  Anthony, 
Dean  H.  J.  Hughes  of  the  Harvard  Engineering  School, 
Prof.  Dugald  C.  Jackson  of  the  Massachusetts  Institute 
of  Technology,  Principal  A.  L.  Williston  of  the  Went- 
worth  Institute,  Boston;  Prof.  W.  S.  Franklin,  Massa- 
chusetts Institute  of  Technology;  Profs.  C.  M  Allen, 
A.  L.  Smith  and  W.  W.  Bird,  Worcester  Polytechnic 
Institute,  and  others.  Preliminary  plans  were  reviewed 
for  the  national  convention  of  the  society  at  New 
Haven,  Conn.,  in  June.  Emphasis  during  the  discus- 
sions was  laid  upon  the  importance  of  broad  training 
for  engineers,  upon  separating  the  .school  training  of 
artisans  and  foremen  from  that  given  to  candidates  for 
professional  engineering  degrees,  upon  the  need  of  less 
fragmentary  textbooks  and  the  importance  of  human 
interest  to  instructors. 


Wireless  Fog  Signals  to  Protect 
Navigation 

ANNOUNCEMENT  was  made  this  week  by  Seere- 
^  tary  of  Commerce  Hoover  that  because  of  the 
important  development  of  a  radio  compass  by  the 
Bureau  of  Standards  three  wireless  fog  signals  would 
be  immediately  installed  at  the  entrance  to  New  York 
Harbor  through  the  Lighthouse  Service.  Each  of 
these  three  stations  is  equipped  with  an  automatic 
radio  set  sending  out  signals  continuously  during  fog 
or  thick  weather.  They  may  be  picked  up  on  ship- 
boai'd  by  means  of  the  new  radio  compass  which  indi- 
cates the  direction  from  which  the  radio  signals  are 
sent  out,  and  by  taking  observations  on  the  different 
stations  the  captain  of  a  vessel  may  determine  his  exact 
position  without  being  obliged  to  rely  on  the  former 
unsatisfactory  method  of  locating  himself  by  the  sound 


of  whistles  and  foghorns.  The  Lighthouse  Service 
plans  to  establish  other  stations  as  rapidly  as  neces- 
saiy  funds  are  provided. 

These  signals  have  been  developed  as  the  result  of 
co-operative  experiments  by  the  Bureau  of  Standards 
and  the  Lighthouse  Service,  and  more  especially  through 
the  research  work  of  the  Bureau  of  Standards  in  im- 
proving the  radio  compass.  The  system  differs  from 
other  systems  in  use  for  determining  radio  direction 
in  that  the  navigator  himself  can  determine  radio 
bearings  just  as  he  uses  his  magnetic  compass  for 
bearings  in  clear  weather  and  does  not  have  to  depend 
upon  expert  radio  operators. 


Would  Legislate  Against  Compulsory 

Customer  Financing  in  New  York 

AN  AMENDMENT  to  the  penal  provisions  of  the 
lY  public  service  law  of  New  York  State  has  been 
introduced  into  the  Legislature  which  makes  it  a  misde- 
meanor "for  a  public  service  corporation,  its  agents 
or  employees,  to  solicit,,  exact  or  receive  any  subscrip- 
tion to  its  capital  stock,  or  any  purchase  of  its  bonds, 
notes  or  other  evidence  of  indebtedness,  as  a  con- 
sideration or  inducement  for  furnishing  its  service, 
or  for  constructing,  extending  or  supplying  structures, 
equipment,  instrumentalities  or  other  means  for  fur- 
nishing such  service;  and  providing  that  such  service 
shall  not  be  withheld,  diminished  or  delayed  because 
of  the  failure  or  refusal  of  any  person  to  subscribe  to 
such  stock  or  to  purchase  such  bonds,  notes  or  other 
ex'idence  of  indebtedness." 


Switcliboard  of  Record  Size  Shipped 
to  South  Africa 


WHAT  is  said  to  be  the  largest  switchboard  ever  built 
was  recently  shipped  to  Capetown,  South  Africa,  by 
the  General  Electric  Company  to  be  installed  in  the  new 
municipal  Dock  Road  power  house.  It  is  designed  for  an 
ultimate  capacity  of  20,000  kva.,  the  actual  capacity  at  the 
present  time  being  11,500  kva.  The  board,  which  is  of  the 
bench  type,  is  101  ft.  6  in.  long,  90  in.  high  over  all  and 
6  ft.  5  in.  from  the  back  to  the  front  of  the  sub-base  sec- 
tions. It  has  forty-seven  sections,  is  entirely  equipped  with 
standard  apparatus  and  also  has  some  special  features 
which  are  made  necessary  by  the  installation.  To  give 
an  idea  of  the  magnitude  of  the  board  there  are  \i^  hori- 
zontal flush-type  meters,  180  relays  of  various  types,  161 
cuzTent  transformers,  126  indicating  lamps,  27  potential 
transformers  and  33  watt-hour  meters. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Final  Hearing  on  St.  Lawrence  Proj- 
ect. —  Final  arguments  for  or  against 
the  proposed  St.  Lawrence  River  navi- 
gation and  power  development  are  to 
be  heard  by  the  international  joint  com- 
mission in  the  Federal  Building  at  De- 
troit on  Wednesday,  March  30. 

Central  Maine  Power  Company  En- 
largement Probable. — The  Maine  Public 
Utilities  Commission  has  authorized  the 
Central  Maine  Power  Company  to  take 
over  the  property  and  franchises  of 
eight  smaller  companies — the  Hart- 
land,  Newport,  Union,  Waldoboro,  Wis- 
cassett,  Penobscot  Bay,  Solon  and  Bath 
&  Brunswick. 

Hydro-Electricity  on  the  Tippecanoe. 
— Work  is  expected  to  begin  this  spring 
on  dams  along  the  Tippecanoe  River 
intended  to  promote  the  development 
of  electricity  for  several  of  the  larger 
towns  in  northern  Indiana  under  the 
auspices  of  a  three-million-dollar  cor- 
poration to  be  known  as  the  Tippe- 
canoe Power  Company.  Seven  units 
of  20,000  hp.  each  are  planned. 

New  York  Electric  Rates  Cut  by 
Injunction. — The  city  of  New  York  has 
obtained  an  injunction  from  the  Su- 
preme Court  restraining  the  New  York 
Edison  Company  and  the  United  Elec- 
tric Light  &  Power  Company  from 
continuing  to  charge  consumers  of 
electoricity  a  rate  higher  than  that 
fixed  by  the  Public  Service  Commission 
in  July,  1917.  This  official  rate  was 
fixed  on  a  sliding  scale,  and  the  max- 
imum charge  was  7  cents  per  kilowatt- 
hour.  The  immediate  result  of  the  de- 
cision is  to  reduce  the  rate  from  7.9 
cents  per  kilowatt-hour  to  7  cents.  The 
matter  will  be  settled  upon  trial. 

Mexican  Power  Projects. — It  is  an- 
nounced that  plans  have  been  adopted 
by  the  Dolores  Mines  Company,  an 
American  corporation,  to  construct  a 
large  electric  power  plant  at  Madera, 
in  the  Mexican  State  of  Chihuahua,  and 
to  build  an  ore-reduction  mill  at  Do- 
lores, in  the  same  state.  In  the  Guana- 
juato district  important  improvements 
and  additions  are,  it  is  reported,  to  be 
made  to  the  hydro-electric  plants  and 
power-transmission  system  of  the 
Guanajuato  Light  &  Power  Company, 
which  supplies  electrical  energy  to 
mines  and  industries  in  the  states  of 
Guanajuato  and  Jalisco.  A  scheme  said 
to  have  the  approval  of  the  government 
engineers  is  reported  from  Santa 
Rosalia.  According  to  the  announce- 
ment, the  water  which  passes  through 
the  turbines  of  the  large  hydro-electric 
plant  at  Boquillas,  Chihuahua,  is  to  be 
used  for  irrigating  200,000  acres  of 
land  in  the  valley  of  the  Conchos  River. 


Measuring  the  Human  Emotions  by 
Electricity. — A  novel  field  for  electricity 
was  described  recently  before  the  Royal 
Institution  of  Great  Britain  by  Pi-of. 
A.  D.  Walker,  who  explained  how  the 
electrical  art  can  be  of  assistance  to 
psychologists  in  studies  of  a  biological 
nature.  The  method  is  that  of  measur- 
ing by  means  of  a  Wheatstone  bridge 
the  changes  in  blood  pressure  which 
result  from  the  response  of  the  hu- 
man brain  to  emotional  indications.  The 
subject  for  study  is  used  as  one  arm 
of  the  Wheatstone  bridge,  through 
which  a  constant  current  is  passed,  any 
change  in  blood  pressure  being  i-ecorded 
on  a  galvanometer.  According  to  the 
London  Electrician  Professor  Walker 
said  that  he  was  not  as  yet  prepared 
with  any  explanatory  theory  of  the 
phenomena  that  take  place.  He  sug- 
gested that  the  method  might  serve  in 
the  detection  of  malingering  and  the 
exposure  of  spiritualistic  frauds. 

Purdue  Experiments  with  Electricity 
in  Floriculture. — The  agricultural  ex- 
periment station  at  Purdue  University 
has  announced  results  from  recent  tests 
which  may  prove  of  great  value  to 
florists  and  flower  raisers  generally. 
The  experiment  consisted  in  using  elec- 
tric lamps  during  cloudy  weather  to 
prevent  "bud  drop,"  sweet-pea  plants 
being  selected  as  those  on  which  to 
make  the  trial.  It  had  been  found, 
according  to  R.  D.  Brown,  who  had 
charge  of  the  work,  that  the  buds  be- 
gan to  drop  Jan.  24  during  a  period  of 
dark  weather  and  they  continued  to 
drop  during  the  cloudy  period  until 
Feb.  8,  when  a  100-watt  lamp  was 
placed  above  the  twelve  plants  used  in 
the  experiment.  Twelve  flowers  were 
picked  from  these  plants  on  Feb.  10. 
On  Feb.  13  five  out  of  the  twelve  buds 
had  a  full  blossom,  while  none  of  the 
buds  without  the  artificial  light  had 
developed  any  color.  Further  experi- 
ments  are  to   be   conducted. 

Tidal  Power  Plant  at  East  Saugus, 
Mass. — This  undertaking,  which  is  be- 
ing promoted  by  the  Universal  Tide 
Power  Company,  as  described  on  page 
507  in  the  Feb.  26  issue  of  the  Elec- 
trical World,  has  not  received  the  in- 
dorsement of  the  Providence  Engineer- 
ing Society,  which  investigated  it  with 
the  idea  of  protecting  local  investors. 
After  a  thorough  investigation  the 
society  concluded  (1)  that  the  project 
now  under  construction  will  not  develop 
sufficient  power  to  demonstrate  the  effi- 
ciency of  the  machinery,  (2)  that  the 
claims  with  respect  to  contemplated 
plants  cannot  be  met,  (3)  that  the  pro- 
posed method  of  converting  water  power 
into  electrical  power  is  very  inefficient 
and  not  so  practicable  as  with  modern 
and  efficient  low-head  waterwheels,  (4) 
that  the  two-basin  method  of  develop- 
ing power  has  been  tried  out  thoroughly 
by  experienced  engineers  and  has  not 
yet  proved  a  success,  and  (5)  that  the 
probability  of  the  Universal  Tide  Power 
Company's  ability  to  pay  dividends  on 
the  investment  is  very  remote,  and 
therefore  "we  do  not  think  it  would  be 
advisable  for  any  one  to  invest  his 
money  in  this  firm." 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


An    Engineers'    Club    for    London. — 

Strong  support  for  a  proposed  En- 
gineers' Club  in  London  is  being  re- 
ceived, and  a  representative  provisional 
committee  has  been  appointed.  L.  B. 
Atkinson,  president  of  the  Institution 
of  Electrical  Engineers,  and  other  well- 
known  electrical  men  are  members  of 
this  committee. 

Atlanta  Engineers  Meet. — A  "get- 
together"  meeting  of  the  various  en- 
gineering societies  of  Atlanta,  with 
the  local  members  of  the  A.  I.  E.  E.  as 
guests,  was  held  on  Feb.  25.  Follow- 
ing out  the  study  of  the  Atlanta  Sec- 
tion, A.  I.  E.  E.,  on  Superpower  Zone 
work,  Charles  G.  Adsit,  consulting  en- 
gineer of  the  Georgia  Railway  &  Power 
Company,  addressed  the  meeting  on 
"Rainfall  on  the  Southeastern  and 
Western  Slopes  of  the  Appalachian 
Range,"  giving  facts  which  materially 
aided  the  Superpower  Zone  committee 
in  its  work. 

Section  Meetings,  A.  I.  E.  E. — At  a 

meeting  of  the  Detroit-Ann  Arbor  Sec- 
tion, A.  I.  E.  E.,  last  night  (March  18), 
B.  G.  Lamme  told  "The  Story  of  the 
Induction  Motor."  The  Kansas  City 
Section  will  meet  on  March  25,  when 
H.  C.  Blackwell,  general  manager 
Kansas  City  Light  &  Power  Company, 
will  describe  that  company's  plant. 
The  San  Francisco  Section  also  will 
meet  on  March  25,  when  J.  E.  Wood- 
bridge,  resident  engineer  for  Ford, 
Bacon  &  Davis,  will  discuss  "A  Variable- 
Voltage  Railway  Converter  Substation." 
On  April  1  J.  Muirhead  will  speak  on 
"High-Voltage  Transmission  in  Brit- 
ish Columbia"  before  the  Vancouver 
(B.  C.)   Section. 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

A-ssotiation  of  Ii-on  and  Steel  Electrical 
Engineers — J3irmingham  Section.  March 
19;  Pittsburgh  Section.  March  19;  Chi- 
cago Section.  March  22;  Philadelphia 
.Section.  April  4  ;  Cleveland  Section. 
April  11. 

Wi.'iconsin  Electrical  Association — Milwau- 
kee. March  23  «nd  24.  (For  program 
see    issue  of  Feb.    19.    page    44 S.) 

A.  I.  E.  E.  (New  Tork  Section)  and  A.  S, 
M.  E.  (Metropolitan  Section)  — New 
York,    March    2.5. 

A.  I.  E.  E.,  Section  Meetings — Kansas  City 
March  25  ;  San  Francisco,  March  25  ; 
Vancouver.  B.  C,  April  1. 

A.  I.  E.  E.  and  A.  I.  and  S.  E.  E. — Joint 
session,  Pittsburgh.   April  16. 

Missouri  Association  of  Public  Utilities — 
Kansas  City,  April  21-23. 

American  Electrochemical  Society — Atlantic 
City.  April   21-23. 

American  Physical  Society  —  Washington. 
April  23. 

irnited  States  Chamber  of  Commerce — 
Atlantic  City,  April  27-29. 

.Vineric.an  Society  of  Civil  Engineers — 
Houston,  Tex..  April  27. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Service  Standards  and  Original  Ccsf. 
— The  Kansas  Natural  Gas  Company 
havinp  appealed  from  an  order  of  the 
Kansas  Court  of  Industrial  Relations 
which  denied  increased  rates  and  in- 
sisted on  enlarged  requirements  of 
service,  the  United  States  District 
Court  declared  that  neither  the  rule 
that  plant  efficiency  must  precede  an 
increase  in  rates  nor  the  rule  that  de- 
ferred maintenance  must  not  be  re- 
flected in  the  rates  holds  good  in  all 
cases.  The  court  held  that  to  take 
original  cost  less  theoretical  accrued 
depreciation  as  a  controlling  basis  of 
valuation  for  rate  making  would  in 
the  case  before  it  be  virtual  ccjifisca- 
tion.  Cost  of  reproduction  new,  the 
court  said,  should  not  be  rejected  but 
carefully  considered,  together  with  the 
other  elements,  in  reaching  judgment. 
"The  elements  of  depreciation,"  it 
adde<i,  "should  not  be  measured  by  a 
theoretical  yardstick,  but  should  be  de- 
termined by  a  careful  consideration  of 
the  actual  facts  touching  the  physical 
condition  of  each  particular  plant  under 
consideration." 

Injury  to  Consumer  from  Shock 
While  Using  Electric  Light  Creates 
Presumption  of  Company's  Negligence. 

— Affirming  a  judgment  against  the  de- 
fendant in  Lynch  vs.  Meyersdale  Elec- 
tric Light,  Heat  &  Power  Company, 
where  damages  were  sought  because  of 
the  death  of  plaintiff's  husband  from 
electric  shock  while  handling  a  bulb 
attached  to  a  cord,  the  Supreme  Court 
of  Pennsylvania  held  that  with  proper 
precautions  on  the  part  of  the  elec- 
tric company  the  presumption  is  that 
no  such  injury  will  occur,  and  that 
therefore  its  actual  occurrence  creates 
r.  presumption  of  negligence  against  the 
company.  Where  the  court  charged 
that  if  defects  in  apparatus  owned  by 
the  deceased  caused  his  death  the  ver- 
dict should  be  for  the  defendant,  the 
jury  must  be  presumed  to  have  deter- 
mined that  there  were  no  such  defects. 
Experts  were  properly  permitted  to 
base  opinions  on  the  testimony  of  wit- 
nesses who  described  the  facts,  and 
evidence  that  other  persons  who  used 
the  company's  service  had  received 
shocks  about  the  same  time  as  the  de- 
ceased was  properly  admitted,  even 
where  the  premises  in  which  such  per- 
sons were  said  to  have  received  shocks 
were  not  connected  to  the  same  trans- 
former as  the  house  where  the  fatality 
occured.      (112   At.   .58.)* 


•The-  left-hand  numbers  refer  to  the 
volume  and  the  right-hand  numbers  to  the 
page  of  the  Mational  Reporter  Sy.»tem. 


Rules  of  Evidence  in  Commission 
Proceedings. — The  public  service  com- 
pany law  of  Pennsylvania  did  not  con- 
template that  the  strict  rules  of  evi- 
dence should  be  applied  to  hearings  be- 
fore the  Public  Service  Commission,  and 
therefore,  the  Supreme  Court  of  that 
state  has  held,  in  Schuylkill  Railway 
Company  vs.  Pennsylvania  Commission, 
the  article  in  the  law  providing  that 
the  testimony  taken  should  come  up 
on  appeal  as  a  part  of  the  record  was 
no  doubt  intended  to  afford  the  courts 
an  opportunity  to  see  that  there  was 
some  reasonable  basis  in  the  proofs 
for  the  decision  of  the  commission,  not 
that  the  courts  might  examine  the  testi- 
mony to  see  whether  the  strict  rules 
had  been  complied  with,     (112  At.  5,) 

.\dmissible  Evidence  in  Suit  for  Dam- 
ages Because  of  Fatal  Accident. — Evi- 
dence as  to  the  effects  of  electrical 
shock  given  by  a  witness  who,  though 
not  a  physician,  had  seen  fatal  elec- 
trical accidents,  and  evidence  that  an- 
other person  than  the  deceased  in  the 
case  on  trial  had  subsequently  to  the 
death  of  the  latter  received  a  shock 
under  similar  circumstances,  were 
both  held  admissible  by  the  Supreme 
Court  of  California  in  Robinson  vs. 
Western  States  Gas  &  Electric  Com- 
pany. In  this  suit  damages  were 
sought  because  of  the  death  of  a  farm- 
er while  working  with  a  windmill  with 
the  metal  part  of  which,  it  was  alleged, 
electric  wires  designed  to  convey  power 
for  its  operation  had,  through  the  negli- 
gence of  the  company,  come  into  con- 
tact. The  compani,  disputed  the  cause 
of  death  and  offered  evidence  that  the 
fatality  was  due  to  dilatation  of  the 
heart,  but  the  court  overruled  this 
testimony  as  having  been  based  on 
hearsay.   (194  Pac.  39.) 

Interpretation  of  Washington  Com- 
mission Law  as  It  Affects  Change  of 
Rate  by  Utility. — The  Supreme  Court 
of  the  State  of  Washington  has,  re- 
versing the  court  below,  found,  in 
North  Coast  Power  Company  vs.  Pub- 
lic Service  Commission,  that  an  electric 
company  which,  after  the  Public  Ser- 
vice Commission  law  went  into  effect, 
entered  into  a  contract  with  a  munici- 
pality for  furnishing  energy  at  a  stip- 
ulated price  may  increase  its  rates 
without  an  order  of  the  commission 
where  changed  conditions  render  the 
contract  rate  unprofitable,  notwith- 
standing a  section  of  the  law  declaring 
that  nothing  in  the  act  shall  prevent 
any  such  public  utility  from  continuing 
to  furnish  service  under  contracts  in 
force  at  the  effective  date  of  the  act, 
but  that  the  commission  shall  have 
power  to  direct  the  termination  of  such 
contracts.  This  limitation,  the  court 
holds,  applies  only  to  contracts  entered 
into  before  the  act  became  effective. 
The  Public  Service  Commission,  which 
had  found  the  new  rates  fair,  was  there- 
fore ordered  to  set  aside  the  order  is- 
sued by  it  postponing  their  enforce- 
ment and  to  enter  one  dismissing  the 
complaint  of  the  city  of  Centralia,  the 
municipality  concerned.  (194  Pac. 
587.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

hght  and  power  utilities 


Extensions  of  Service  as  Affected  by 
Kate  of  Return. — The  Public  Service 
Commission  of  Missouri  has  refused  ap- 
proval to  regulations  of  the  Jefferson 
City  Light,  Heat  &  Power  Company 
requiring  persons  desiring  extension  of 
service  to  advance  the  estimated  cost 
of  construction,  the  commission  hold- 
ing that  such  regulations  are  not  justi- 
fied where  the  utility  company  is  re- 
ceiving a  fair  return  on  its  property. 

Privileges  to  Directors  Are  Discrimi- 
natory.— Unless  they  are  actively  en- 
gaged in  the  operation  of  the  plant  the 
directors  of  a  public  utility  should  re- 
ceive compensation  only  in  the  form 
of  dividends,  according  to  a  decision  of 
the  Missouri  Public  Service  Commis- 
sion, and  to  give  them  a  flat  rate  for 
the  electricity  consumed  by  them  ex- 
actly equivalent  to  a  sum  allowed  them 
as  salary — that  is,  to  supply  them  with 
free  energy  by  way  of  salary — is  dis- 
criminatory. 

Financing     Rural     Extensions.  —  In 

passing  upon  the  proposed  rules  of  the 
Eastern  Wisconsin  Electric  Company 
with  respect  to  rural  electric  exten- 
sions, the  Wisconsin  Railroad  Commis- 
sion authorized  the  company,  as  an 
emergency  provision,  to  require  from 
an  applicant  for  extension  of  service 
a  deposit  equal  to  the  total  estimated 
construction  cost  of  the  extension,  with 
a  refund  to  be  made  of  one-half  of 
all  the  monthly  bills  paid  during  a 
period  of  four  years,  any  portion  of 
the  deposit  remaining  in  the  utility's 
hands  at  the  end  of  the  four-year 
period  to  be  the  property  of  the  public 
utility. 

Present  Conditions  Call  for  Circum- 
spection in  Granting   Rate  Increases. — 

Refusing  to  grant  more  than  part  of 
an  increase  in  gas  rates  asked  by  the 
Freeport  Gas  Company,  the  Public  Utili- 
ties Commission  of  Illinois  said  re- 
cently: "It  is  clear  that  the  inevitable 
reaction  from  war  prices  is  already 
well  under  way  in  this  country,  and 
the  signs  of  financial  depression  now 
so  prevalent  about  us  cannot  be  ignored. 
While  thus  far  lighting  materials  have 
been  virtually  unaffected  by  the  ten- 
dency of  lower  prices,  it  must  be  evi- 
dent to  even  casual  investigators  that 
industrial  depression  must  effectively 
operate  to  reduce  the  prices  of  oil, 
coal  and  other  materials  essential  to 
the  production  of  gas,  electricity  and 
other  utility  services.  It  is  now  a  mat- 
ter of  almost  daily  testimony  before 
this  commission  that  labor  has  in- 
creased in  efficiency  within  the  last 
few  months." 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Thomas  Sproule  has  recently  resigned 
as  assistant  engineer  of  transmission 
and  distiibution  of  the  Philadelphia 
Electric  Company  to  become  associated 
with  the  Public  Service  Electric  Com- 
pany of  New  Jersey  as  assistant  to  W. 
K.  Vanderpoel,  general  superintendent 
of  distribution.    Mr.  Sproule  has  been  a 


member  of  the  engineering  department 
of  the  Philadelphia  Electric  Company 
since  the  organization  of  that  company 
and  has  been  active  not  only  in  its  en- 
gineering work  but  in  many  engineer- 
ing associations  and  affiliated  societies. 
He  took  an  active  part  in  the  formation 
of  the  Philadelphia  Electric  Section  of 
the  National  Electric  Light  Association 
and  was  elected  its  third  pi'esident.  In 
1919  Mr.  Sproule  also  served  as  presi- 
dent of  the  Pennsylvania  Electric  As- 
sociation, having  served  before  and 
since  that  time  on  its  important  com- 
mittees. At  the  time  of  his  resigna- 
tion he  was  acting  chairman  of  the 
technical  section  of  that  association. 
Mr.  Sproule  is  a  member  of  the  over- 
head systems,  inductive  interference 
and  underground  systems  committees  of 
the  National  Electric  Light  Association 
and  chairman  of  the  safety  rules  com- 
mittee. In  1914,  while  chairman  of  the 
ovei'head  systems  committee,  he  was 
largely  responsible  for  the  editing  and 
publishing  of  the  handbook  on  over- 
head-line construction,  which  is  a  very 
valuable  compilation  for  distribution 
engineers.  He  has  also  served  on  many 
joint  committees  dealing  with  wire 
crossings,  joint  use  of  poles,  safety 
code,  etc.  In  addition,  Mr.  Sproule  is  a 
member  of  the  American  Institute  of 
Electrical  Engineers,  the  Illuminating 
Engineering  Society,  the  National  Elec- 


tric Light  Association,  the  American 
Electric  Railway  Association  and  the 
Engineers'  Club  of  Philadelphia.  Mr. 
Sproule  was  born  in  Philadelphia  and 
received  his  early  education  there.  He 
entered  the  electrical  industry  in  1895 
with  the  Brush  Electric  Company, 
which  was  later  merged  with  the  Phila- 
delphia Electric  Company. 

Arthur  Prager,  who  was  elected 
president  of  the  New  Mexico  Electri- 
cal Association  for  the  year  1921,  has 
been  engaged  in  the  public  utility  busi- 
ness since  1907,  having  served  most  of 
that  time  with  the  Federal  Light  & 
Traction  Company,  which  owns  and 
operates  public  utilities  in  the  West  and 
Middle  West.  Mr.  Prager  was  born  in 
Trinidad,  Col.,  in  1890.  He  was  con- 
nected with  the  Trinidad  Electric 
Transmission,  Railway  &  Gas  Com- 
pany for  a  number  of  years  and  was 
transferred  to  the  Deming  (N.  M.)  Ice 
&  Electric  Company  and  then  to  Al- 
buquerque, N.  M.,  as  auditor  of  the 
company  for  three  years.  From  this 
post  he  was  promoted  to  be  assistant 
treasurer  of  the  Springfield  (Mo.)  Gas 
&  Electric  Company  and  Springfield 
Traction  Company  and  served  in  that 
capacity  for  a  three-year  period.  He 
resigned  to  enter  the  United  States 
Army,  remaining  until  the  close  of 
the  war.  After  his  discharge  from  the 
army  he  was  made  manager  of  the 
Albuquerque    (N.    M.)    Gas    &   Electric 


Benjamin  F.  Cleaves,  chairman  of 
the  Maine  Public  Utilities  Commission 
since  its  establishment  in  1914,  has  ten- 
dered his  resignation  to  take  up  the 
management  of  the  Associated  Indus- 
tries of  Maine,  with  headquarters  at 
Augusta.  Chairman  Cleaves  is  a  native 
of  Waterboro,  Me.,  and  was  graduated 
from  the  Biddeford  High  School  in 
1885.  He  read  law  in  the  offices  of 
Hamilton  &  Haley,  was  admitted  to 
the  bar  in  1892,  and  practiced  law  at 
Biddeford  thenceforth,  ultimately  be- 
coming a  member  of  the  firm  of 
Cleaves,  Waterhouse  &  Emery.  With 
the  establishment  of  the  Maine  com- 
mission he  sought  to  create  an  under- 
standing between  the  utilities,  the  pub- 
lic and  the  commission  which  was 
peculiarly    adapted    to    the    conditions 


Company.  Mr.  Prager  has  served  as 
an  officer  of  the  New  Mexico  Electri- 
cal Association  for  the  past  two  years 
and  was  elected  president  at  the  an- 
nual convention  held  in  Albuquerque  in 
February. 


prevalent  in  Maine  and  which  has 
borne  fruit  in  a  regulation  of  marked 
breadth  of  view,  straightforward  action 
and  a  sane  and  sympathetic  realization 
of  the  problems  of  public  utility  serv- 
ice and  financing.  The  decisions  of  the 
Maine  commission  under  Chairman 
Cleaves'  guidance  have  been  strikingly 
free  from  unnecessary  complications  of 
legal  phraseology  and  very  readable. 
The  board's  work  has  borne  witness  to 
a  practical  appreciation  of  public  utility 
affairs  not  always  encountered  in  reg- 
ulative tribunals  of  comparatively  short 
experience.  The  New  England  Geo- 
graphic Division  of  the  National  Elec- 
tric Light  Association  has  twice  been 
the  beneficiary  of  Chairman  Cleaves' 
ability  to  set  forth  the  issues  of  the 
day  in  public  relations,  and  at  the 
Kineo  convention  last  fall  he  made  a 
strong  plea  for  the  extension  of  pub- 
licity woi-k  along  the  line  of  better 
educating  the  public  at  large  in  the 
problems  of  service,  financing  and  gen- 
eral development  confronting  the  in- 
dustry, offering  his  earnest  co-opera- 
tion in  this  work.  Last  year  he  trav- 
eled about  25,000  miles  in  Maine,  seek- 
ing to  bring  the  interests  of  the  public 
and  the  companies  into  intelligent  ac- 
cord and  striving  to  give  the  scattered 
population  of  the  state  the  benefit  of 
the  commission's  understanding  with 
minimum  formality  and  expense. 
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Charles  W.  McKay,  pi-esident  and 
general  manager  of  McKay  &  Sherman, 
a  recently  organized  firm  of  valuation 
engineers  in  Chicago,  was  formerly 
connected  with  the  engineering  firm 
of  McMeen  &  Miller  and  was  chief  ap- 
praisal engineer  for  L.  V.  Estes,  Inc., 
of  Chicago.  Upon  graduation  from 
Cornell  University  in  1906  Mr.  McKay 
entered  the  employ  of  the  New  York 
&  New  Jersey  Telephone  Company, 
serving  an  apprenticeship  in  the  main- 
tenance department.  In  1909  he  was 
jj.omoted  to  the  position  of  engineer 
for  the  North  Brooklyn  district,  and 
in  1910,  when  ..he  New  York  Telephone 
Company  absorbed  the  Bell  companies, 
serving  the  New  York  \jstrict,  Mr.  Mc- 
Kay was  assigned  to  special  work  in- 
specting the  newly  acquir-'d  proper- 
ties. During  1912  he  was  engineer  of 
the  Borough  of  Queens.  Froi.i  1912 
to  1913  he  was  associated  with  Henry 
Floy  in  the  capacity  of  assistant  engi- 
neer on  several  important  appraisal 
cases.  In  the  summer  of  1913  he  be- 
came engineer  to  the  McCall  &  Clark 
Company,  efficiency  experts  of  New 
York  City.  He  resigned  this  position 
to  become  associated  with  McMeen  & 
Miller  in  Chicago  on  problems  involv- 
ing the  appraisement  of  public  utility 
properties.  Later  he  was  engaged  in 
valuation  work  for  the  Central  Union 
Telephone  Company  and  continued  in 
this  capacity  until  his  appointment  with 
the  Cooley  &  Marvin  Company.  In 
1919  he  was  placed  in  charge  of  the 
appraisal  division  of  L.  V.  Estes,  Inc., 
of  Chicago.  Mr.  McKay  has  written 
numerous  articles  on  appraisal  subjects 
for  the  technical  press  and  is  the  au- 
thor of  "Valuing  Industrial  Properties" 
and  "Telephone  Rates  and  Values." 
The  firm  of  McKay  &  Sherman  will 
specialize  in  problems  involving  the 
valuation  of  electric  utility  and  indus- 
trial properties.  P.  C.  Sherman,  who 
holds  the  position  of  vice-president,  is 
a  well-known  industrial  engineer,  here- 
tofore president  of  Sherman  &  Asso- 
ciates, Inc.,  New  York  City. 

B.  H.  Gardner,  sales  manager  Con- 
necticut Light  &  Power  Company, 
Waterbury,  .Conn.,  has  resigned  to  be- 


come manager  of  the  Lafayette  district 
of  the  Northern  Indiana  Gas  &  Electric 
Company,  Lafayette,  Ind.  Mr.  Gardner 
was  graduated  from  the  electrical  and 
mechanical  engineering  course  at  Cleni- 
son  College,  S.  C,  in  1903.  After  two 
and  one-half  years  with  the  General 
Electric  Company  at  Schenectady, 
N.  Y.,  he  spent  six  years  with  the 
Dayton  (Ohio)  Power  &  Light  Com- 
pany, most  of  his  time  being  devoted  to 
power  engineering  work.  In  early  1912 
he  was  appointed  power  engineer  of 
the  United  Electric  Light  &  Water 
Company,  a  predecessor  of  the  Connec- 
ticut Light  &  Power  Company,  and 
served  in  this  capacity  for  two  years, 
with  headquarters  at  Waterbury.  He 
was  then  transfen-ed  to  Norwalk,  Conn., 
as  superintendent  of  the  gas  and  elec- 
tric property  there  and  in  1917  was 
again  transferred  to  New  Britain  as 
district  superintendent.  In  the  fall  of 
1919  he  was  appointed  sales  manager  of 
the  company,  with  offices  at  Waterbury. 

A.  M.  Little,  who  for  the  past  ten 
years  has  been  president  of  the  Mohawk 
Electrical  Supply  Company  of  Syracuse, 
N.  Y.,  has  recently  resigned  to  take  up 
other  work.  His  future  plans  have  not 
yet  been  announced. 

E.  S.  Janison  has  been  appointed  act- 
ing general  sales  manager  of  the  Goulds 
Manufacturing  Company,  Seneca  Falls, 
N.  Y.,  to  succeed  W.  E.  Dickey,  who 
retired  on  Jan.  1.  For  the  last  five 
years  Mr.  Janison  has  been  manager 
of  the  company's  Philadelphia  office. 

Alfred  J.  Paine,  who  became  treas- 
urer of  the  McKenney  &  Waterbury 
Company,  Inc.,  Boston,  March  1,  has 
been  with  the  McKenney  &  Waterbury 
house  for  seventeen  years  in  capacities 
ranging  from  salesman  to  general 
manager.  He  occupied  the  latter  post 
until  the  purchase  of  the  concern  by 
himself  and  M.  W.  Vye.  A  native  of 
Maiden,  Mass.,  Mr.  Paine's  entire  busi- 
ness career  has  been  spent  in  the  fix- 
ture field,  first  with  the  house  of  R. 
Hollings,  Boston,  and  then  with  the 
E.  H.  Tarbell  Company,  Boston,  before 
joining  the  staif  of  McKenney  &  Water- 
bury. 


A.  J.  PAINE 


F.  C.  Foster,  for  four  years  sales 
manager  of  the  Buckeye  Electric  Divi- 
sion, National  Lamp  Works,  Cleveland, 
has  just  assumed  the  position  of  direc- 
tor of  sales  with  the  Laundryette  Manu- 
facturing Company,  Cleveland. 


Francis  Kobbins  Upton,  former  asso- 
ciate of  Thomas  A.  Edison  and  first 
president  of  the  Edison  Pioneers,  an  or- 
ganization of  men  who  worked  with  Mr. 
Edison  in  the  early  days  of  the  inven- 
tor's great  successes,  died  on  March  10 
at  his  home  in  Orange,  N.  J.,  following 
a  long  illness.  When  Mr.  Edison  was 
notified  of  the  death  of  his  former  aid 
he  spoke  feelingly  of  their  long  associa- 
tion. "Mr.  Upton  was  one  of  my  old 
pioneers,"  said  Mr.  Edison.  "He  was  a 
loyal  worker  and  as  a  mathematician 
assisted  me  in  working  out  the  compli- 
cated problems  as  to  economy  and 
adaptability  of  the  devices  necessary  to 
make  a  complete  system  of  electric 
light  by  incandescence.  He  was  a  very 
fine  man.  I  am  soriy  to  learn  he  has 
passed  on."  Mr.  Upton  was  also  asso- 
ciated with  Ml'.  Edison  in  his  ore  mill- 
ing and  subsequently  was  interested  in 
quarries  and  in  selling  materials  for 
concrete  construction.  He  was  born  in 
Peabody,  Mass.,  July  26,  1852,  and  edu- 
cated in  Phillips  Academy,  Andover; 
Chauncey  Hall,  Boston;  Bowdoin  Col- 
lege, Piinceton  University  and  Berlin 
University.  His  New  England  pro- 
genitors were  manufacturers,  and  he 
was  keenly  interested  in  manufacturing 
problems,  which  were  part  of  his  work 
with  P^iison.  Mr.  Upton  is  the  last  of 
the  "Big  Four"  who  were  associated 
with  Mr.  Edison  in  his  early  activities. 
The  three,  others  were  Charles  A. 
Batcheloi',  the  mechanical  engineer; 
John  Kreusi,  the  chief  of  production, 
and  Edward  H.  Johnson,  the  business 
executor,  while  Mr.  Upton  was  the 
physicist  and  mathematician.  Mr. 
Edison  was  as  comprehensive  in  select- 
ing his  helpers  as  he  has  been  in  every 
line  of  work. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Wants  of  110,000,000  People  Must  iu 
Time  Be  Met 

IT  IS  an  old  saying  that  things  look  blackest  just  before 
the  dawn.  It  is  not  improbable  that  some  such  situa- 
tion now  prevails.  Outwardly  things  have  looked  pretty 
black  for  the  past  three  weeks.  Inaugui-ation  came  and 
went  and  apparently  brought  no  improvement.  Wage  cuts 
have  been  frequent.  Reports  on  the  rinancial  and  operating 
conditions  of  the  railroads  played  havoc  for  a  while  on  the 
stock  exchanges.  Other  poor  reports  hammered  down  stock 
prices.  Copper  is  selling  now  at  its  lowest  price  since  1914, 
but  very  little  metal  is  changing  hands.  The  iron  and  steel 
business  is  about  at  a  standstill.  On  the  face  of  it  things 
look  pretty  black.  Still,  there  are  certain  underlying  condi- 
tions that  are  quite  favorable. 

Spring  is  here  and  will  bring  a  certain  amount  of  new 
building.  In  the  metropolitan  area  of  New  York  this  will 
be  stimulated  by  the  city's  action  in  withdrawing  new  dwell- 
ing houses  from  the  tax  list  for  ten  years.  Moreover,  spring 
brings  a  certain  amount  of  rehabilitation  work  from  many 
sources.  Besides,  there  are  millions  of  dollars  to  be  spent 
this  year  on  municipal  improvements.  Word  comes  from 
the  automobile  centers  of  the  Middle  West  this  week  that 
business  is  picking  up.  This  affects  a  number  of  lines. 
Non-employment,  while  showing  an  increase  in  February, 
bids  fair  to  show  a.  decrease  in  March.  The  textile  industry, 
one  of  the  largest  employers,  is  again  taking  on  men.  The 
same  is  true  of  a  number  of  other  fundamental  compiodity 
industries. 

Finally,  there  are  the  wants  of  110,000,000  people  to  be 
met.  To  feed  and  clothe  these  people  means  production  and 
transportation.  The  public  can't  continue  on  a  buying 
strike  forever.  It  may  be  several  months  before  buying 
reaches  factory  capacity,  but  in  the  meantime  it  looks  as 
though  a  fair  business  could  be  expected. 


Cross-Arm  Prices  Are  Again  Reduced 

PRICE  decreases  on  Eainier  fir  and  longleaf-pine  cross- 
arms  varying  from  9  to  15  per  cent  are  announced  by 
representative  producers  effective  March  1.  This  is  the 
second  decrease  within  a  month,  the  first  amounting  to  15 
per  cent  and  becoming  eff'ective  on  Feb.  1,  as  stated  in  the 
Feb.  5  issue  of  the  Electrical  World.  The  supply  of 
arms  both  with  jobbers  and  at  distributing  yards  is  reported 
good,  with  stock  shipments  pi'evailing.  Demand  remains 
uneven  in  different  sections  of  the  country  and  among  dif- 
ferent producers.  On  the  one  hand  buying  is  said  to  be 
slow  with  only  a  few  straggling  orders  coming  in.  Some 
producers,  however,  state  that  sales  have  picked  up  re- 
cently with  more  inquiries  and  greater  interest  being  shown 
in  the  market  by  consumers  who  ai'e  looking  forward  to 
their  spring  needs. 

Representative  prices  now  in  effect  on  fir  arms  per  100 
delivered  are  as  follows:  Electric  light  arms,  3 J  in.  x 
44  in.  x  3  ft.,  two  pins,  less  than  1,000  lineal  feet.  New 
York  $56.99,  Chicago  $52.57,  and  1,000  to  3,000  lineal  feet, 
New  York  $50.66,  Chicago  $46.73;  34  in.  x  44  in.  x  6  feet, 
six  pins,  less  than  1,000  lineal  feet,  New  York  $113.99, 
Chicago  $105.13,  and  1,000  to  3,000  lineal  feet.  New  York 
$101.33,  Chicago  $93  45.  N.  E.  L.  A.  arms,  3i  in.  x  ii  in. 
X  5  ft.  7  in.,  four  pins,  less  than  1,000  lineal  feet  lots,  in 
New  York  cost  $128.92,  Chicago  $118.90,  and  1,000  to  3,000 
lineal  feet.  New  York  $114.59,  Chicago  $105.69.    New  Eng- 


land arms,  3J  in.  x  44  in.  x  5  ft.  6  in.,  four  pins,  lots  of 
less  than  1,000  lineal  feet  in  New  York  cost  $113.99,  Chicago 
$105.13,  and  1,000  to  3,000  lineal  feet  lots,  New  York 
$101.33,  Chicago  $93.45. 


Increases  in  Vacuum-Qeaner 
Cost  and  Prices 

IN  THE  general  discussions  going  on  at  the  present  time 
concerning  the  possibilities  of  reductions  in  prices  of 
various  commodities  and  specialties,  and  in  numerous  re- 
quests made  to  manufacturers  asking  for  a  guarantee 
against  price  declines,  F.  J.  Gottron,  general  manager  of 
the  P.  A.  Geier  Company,  Cleveland,  Ohio,  has  gathered 
some  data  on  retail  selling  price,  cost  of  material,  labor  and 
overhead,  as  applied  to  one  make  of  vacuum  cleaner  and 
set  the  cost  down  in  curve  form  for  comparative  purposes. 

Retail  prices  on  July  1,  1917,  went  from  $35  to  $40;  on 
Sept.  1,  1918,  they  went  to  $45.  This  was  increased  on  Sept. 
1,  1919,  to  $50  and  on  March  1,  1920,  to  $55. 

While  these  increases  were  being  made,  it  is  interesting 
to  note  from  the  other  curves,  the  increase  in  materials  on 
March  1,  1920,  above  the  1916  level  was  approximately  84 
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COSTS  AND  PRICES  IN  LAST  FOUR  YEARS 


per  cent,  the  increase   in  labor   about  63  per  cent  and  the 
inci'ease  in  overhead  about  40  per  cent. 

Since  March,  1920,  there  has  been  a  slight  decline  in  the 
cost  of  materials  and  a  very  slight  reduction  in  the  cost  of 
labor,  but  reference  to  the  overhead-cost  curve  will  show 
that  it  has  gone  up  very  abruptly  and  has  now  reached  the 
unprecedented  height  of  65  per  cent  above  normal.  This 
rapid  increase  in  overhead  is  due,  of  course,  to  the  drop  in 
the  volume  of  business  and  the  resultant  high  cost  per  unit 
of  advertising,  selling  and  general  ovei'head  expense. 


Fiber  Conduit  Stocks  in  Good 
Volume  at  Mills 

UNLIKE  usual  buying  conditions  in  the  fiber-conduit 
field  at  this  time  of  year,  the  present  market  is  quite 
dull.  Manufacturers  at  the  same  time  have  built  up  large 
stocks  of  this  material  to  handle  business  which  is  ex- 
pected to  come  in  later  in  the  spring  and  summer  with 
request  for  quick  delivery.  No  difficulty  can  be  experienced 
now  in  shipping  common  sizes  from  stock.  To  continue  thi" 
condition  the  mills  as  a  whole  are  working  virtually  full 
time.    To  be  sure,  orders  have  been  taken  for  good  amounts 
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for  spi-ing  delivery,  ami  the  early  break  up  of  winter  is 
providing  an  added  incentive  to  purchase  at  this  time. 
Many  power  stations  have  plans  ready  for  heavy  exten- 
sions, but  these  are  being  held  in  abeyance  till  a  later  time. 
Certain  parts  of  the  Southwest,  West  and  Central  States 
have  been  in  the  market  already,  with  some  amounts  com- 
ing: from  the  East.  Still,  as  a  whole,  business  is  dull,  but 
with  the  general  trend  of  municipalities  to  place  their 
lines  underground  the  future  stands  out  very  brightly. 

In  line  with  prices  of  other  commodities,  at  least  one  mill 
has  reduced  its  price  in  an  amount  ranging  from  1.5  to  18 
per  cent.  Up  to  date  no  other  instances  of  a  price  drop 
have  been  found. 

Balancing  of  Stocks  Important 
Factor  in  Jobbing 

THE  function  of  a  jobber  as  a  carrier  of  stocks  was 
well  discussed  in  the  open  meeting  this  past  Tuesday  of 
the  Atlantic  Division,  Electrical  Supply  Jobbers'  Association, 
held  in  New  York.  W.  I.  Bickford,  in  speaking  on  the 
"Necessity  for  maintaining  stocks  for  service  under  all 
conditions,"  said  that  although  a  year  ago  a  jobber  was 
more  or  less  justified'  in  being  without  stocks,  at  this  time 
there  was  no  excuse  whatever.  Manufacturers  can  make 
immediate  shipments  on  virtually  any  kind  of  jobber  mate- 
rial, and  it  is  a  shortsighted  policy  for  any  jobber  to  let 
his  stocks  run  out  on  any  item. 

A  balanced  stock  is  the  essential  thing  to  work  for,  and 
because  some  items  may  be  excessive  is  no  reason  for  a 
jobber  permitting  other  items  to  run  low.  One  of  the 
prime  functions  of  a  jobber  is  to  provide  stocks  to  meet 
prevailing  demands,  and  no  matter  how  bad  business  condi- 
tions are  a  lack  of  stock  certainly  can  not  be  said  to  meet 
even  the  little  demand  which  is  existent.  The  .good  will  of 
the  customer  is  an  important  adjunct  to  future  business. 

During  the  discussion  the  attitude  of  certain  manufac- 
turers in  attempting  to  force  stocks  on  jobbers  was  criti- 
cised. It  was  shown  that  this  was  the  case  even  where 
present  stocks  were  already  too  heavy.  Some  manufactur- 
ers held  the  threat  of  withdrawal  of  their  lines  unless  stocks 
of  new  lines  were  also  laid  in. 


this  is  being  done  under  government  direction  and  organiza- 
tion and  often  even  with  government  finance;  in  others  it  is 
being  carried  out  by  government  leadership  and  suggestion. 
These  are  some  of  the  conditions  which  American  manu- 
facturers must  meet. 


Pole-Line  Hardware  Consumers  Not 
Covering  Spring  Needs 

A  SURVEY  of  the  pole-line  hardware  market  reveals  the 
fact  that  utilities  are  not  anticipating  their  spring 
needs.  Some  business  has  been  placed,  but  the  market  on 
the  whole  is  quiet.  Restricted  buying  power  with  both 
power  companies  and  electric  railways  is  largely  blamed 
by  manufacturers  for  the  light  demand.  It  is  expected, 
however,  that  by  the  end  of  next  month  sales  should  have 
picked  up  considerably. 

Producers  are  continuing  production  of  hardware,  though 
in  some  cases  reserve  supplies  are  not  large.  One  company, 
in  fact,  reports  being  still  as  long  as  three  to  four  weeks 
behind  in  its  line  hardware  department.  In  general,  how- 
ever, stocks  are  more  than  ample  for  present  needs,  and 
on  reasonable  size  orders  consumers  may  count  on  stock 
to  one-week  shipments. 

Prices  have  not  changed  since  general  reductions  of  from 
5  to  7J  per  cent  were  put  into  effect  by  leading  manu- 
facturers about  the  middle  of  February.  This  is  the  second 
general  cut  that  has  occurred,  as  decreases  of  from  5  to  15 
per  cent  were  made  during  December  and  early  January.  In 
some  quarters  the  view  is  heard  that  present  quotations 
have  about  reached  bottom.  Prices  quoted  by  a  represent- 
ative producer  f.o.b.  Chicago  are  as  follows:  Carriage 
bolts,  g  in.  X  41  in.,  $2.31  per  100;  crossarm  braces,  15  in. 
X  i  in.  X  28  in.,  $14.42  per  100;  lag  screws,  i  in.  x  4  in., 
$4.02  per  100;  machine  bolts,  i  in.  x  12  in.,  $10.65  per  100. 
New  York  prices  are  about  20  per  cent  higher  than  the 
above  to  allow  for  freight  and  warehouse  charges. 


Secretary  Hoover  Outlines  Aims  in 
Commerce  Department 

THAT  the  Department  of  Commerce  should  in  the  widest 
sense  be  a  department  of  service  to  the  commeixe  and 
industi-y  of  the  country  is  the  attitude  of  Herbert  Hoover, 
the  new  Secretary  of  that  department,  in  a  public  state- 
ment made  on  March  11.  He  does  not  consider  it  a  depart- 
ment for  the  regulation  of  trade  and  industry.  In  order  to 
do  service  to  the  greatest  advantage  he  wishes  to  establish 
a  wider  and  better  organized  co-operation  with  the  trade 
and  commercial  associations,  and  will  in  a  short  time  pre- 
sent some  plans  to  this  end.  He  desires  to  see  eflforts  to 
push  this  country's  foreign  commerce  more  closely  related 
to  its  industries. 

"In  the  long  run,"  says  Secretary  Hoover,  "we  may  as 
well  realize  that  we  must  face  a  lower  standard  of  living 
in  Europe  for  many  years  ahead.  The  production  cost  of 
her  people  will  in  consequence  be  lower  than  even  before 
the  war.  If  we  meet  this  competition  and  still  maintain 
our  high  standards  of  living  we  shall  have  to  work  harder, 
we  shall  have  to  eliminate  waste,  we  shall  need  still  fur- 
ther to  improve  our  processes,  our  labor  relationship  and 
business  methods. 

"There  are  some  of  these  directions — possible  improve- 
ments and  elimination  of  our  great  waste  in  labor,  in  mate- 
rial, in  power  and  a  host  of  other  directions — in  which  I 
believe  this  department  can  secure  some  results  by  co-opera- 
tion with  the  different  trades  and  industries. 

It  is  generally  known  that  the  Secretary  is  a  firm  believer 
in  standardization  of  products,  materials,  methods,  etc.,  as 
an  economic  necessity  In  discussing  foreign  trade  Secre- 
tary Hoover  outlined  the  tendency  in  European  nations  to 
mobilize  definitely  the  export  and  in  some  cases  the  import 
trade  for  militant  commercial  invasion.     In  some  instances 


The  Metal  Market  Situation 

CONDITIONS  in  the  copper  market  remain  unchanged. 
It  is  strictly  a  buyers'  market  with  no  improvement 
in  demand.  Producers  of  finished  brass  and  bronze  goods 
have  again  cut  prices,  but  there  is  not  enough  demand  for 
those  products  to  warrant  much  buying  of  copper.  Foreign 
orders  are  slight  too,  and  though  production  is  being  cur- 
tailed in  an  effort  to  prevent  stocks  of  copper  piling  up, 
output  is  still  greater  than  consumption,  it  seems. 

Large  producers  hold  aloof  with  nominal  quotations  of 
12.75  to  13  cents  for  March  delivery,  but  small  interests 
are  actively  competing  for  business  at  prices  of  12  to 
12.25  cents  for  prompt  shipment.  Only  small  quantities 
are  obtainable  at  these  prices,  however.  Small  lots  can  also 
be  obtained  at  12.25  cents  delivered  for  April  shipments  and 
12.50  cents  for  June.  The  outside  market  is  inactive,  with 
prices  fractionally  higher  than  the  above. 

The  market  for  lead  is  quiet  but  steady.  There  is  very 
little  movement  of  zinc,  the  price  of  spot  having  receded 
in  consumer  demand. 


NEW  YORK  METAL  MARKET  PRICE 

March  9,  1921  March  15,  1921 

Copppr                                                                           £       3        d  £       s       d 

London,  standard  apot 65     10       0  67       0       0 

Cent-  per  Pound  Cent!  per  Pound 

Prime  L.'ike "2  50  12  25-12.50 

Elertrolvtie 12  25  12  00-12.25 

Cn.tinu                         12  00  1175 

WirebHse.;;.V. 15  00  15  00 

Lead,  trust  pnoe ....               J  00  J  uu 

.Ant.mony 5   20  5iU 

Nickel  ingot ■'100  <I00 

Sheet  zine,  f.o.b.  emelter 1 !  no  II   00 

Zi.-..-.I>ot „^  30  W7S 

Tin                                               .    .                                          *'    >U  10   %' 

Aluminum.  98  io9Vper  cent 28  00  28  00 

OLD  METALS 

rpiitsu'T  I'Diiini  ( 'i-iit>  per  Pound 

Heavy  copper  and  wire '0  25   10  50  10  00    10  25 

RrRs^       ln-ivv                        o   00       --50  5    /5-   "   "0 

BraV'liK.t too      125  4  00     4    '5 

Leadhcav          .,           )   25      1   50  3   ;•>  ■   3   50 

zrc%dBcrap  ..       2  87-  4  00  2  87j   J  00 
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The  Week 

IN  TRADE 

Prices   When   Quoted    Are   Those   Prevailing    at   the 

Opening  of  Business  on   Monday   of   This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


THE  electrical  industry  is  marking  time  and  nothing 
more.  In  virtually  every  section  of  the  country  trade 
continues  on  the  same  fairly  quiet  level  as  heretofore. 
Until  a  return  of  general  business,  and  more  especially  until 
improvement  in  the  volume  of  building  work  is  noted,  this 
condition  bids  fair  to  continue.  The  electrical  industry 
cannot  lead  the  way;  it  must  follow  prosperity  in  other 
lines  of  business.  .Just  now  it  is  suffering  from  a  wave  of 
cautious  retrenchment,  of  "holding  back  for  the  other 
fellow." 

This  is  seen  all  the  way  up  the  line  as  not  only  the  ulti- 
mate consumer  and  the  retailer  are  buying  cautiously  but 
also  jobbers  as  a  rule  are  ordering  only  for  current  needs, 
and  this  phase  is  in  turn  passed  on  to  the  manufacturer. 
Stocks  are  being  held  low,  but  are  more  than  ample  for 
current  needs  in  nearly  every  line. 


NEW  YORK 

The  trade  as  a  whole  is  further  postponing  the  date  by 
which  a  return  of  good  business  is  expected.  During  the 
early  winter  the  President's  inauguration  was  quite  gen- 
erally looked  forward  to  as  the  turning  point,  but  as  yet 
there  is  little  or  no  change  in  week-to-week  conditions.  Sev- 
eral jabbers  now  state  that  they  do  not  look  for  a  return 
of  normal  business  before  midsummer,  but  it  appears  that 
one  man's  guess  is  as  good  as  another's. 

The  present  market  for  electrical  material  is  quiet  on  the 
whole.  The  one  thing  apparently  needed  above  all  others 
to  act  as  a  stimulus  to  buying  is  lacking  as  yet,  and  that 
is  a  large  volume  of  building  construction.  Until  normal 
construction  work  is  again  resumed  demand  for  staple 
supply  items  will  probably  remain  light  as  at  present.  Re- 
tailers are  very  cautious  in  their  buying,  partly  because  of 
money  tightness  and  poor  demand  and  in  some  instances 
because  of  expectations  of  somewhat  lower  prices  in  certain 
lines.  Jobbers  in  turn  are  ordering  very  conservatively,  not 
more  than  for  current  needs  Fan  buying  of  jobbers  from 
this  section,  it  appears,  will  be  light  this  season.  Porcelain 
prices  were  revised  by  manufacturers  the  first  week  in 
March,  the  reduction  on  knobs,  tubes  and  cleats  amounting 
to  about  17  per  cent. 

Fans. — Since  price  reductions  of  about  10  per  cent  were 
announced  by  manufacturers  the  latter  part  of  February 
many  jobbers  have  placed  orders,  but  the  buying  in  nearly 
all  cases  is  on  a  very  conservative  basis.  Stocks  held  over 
are  large. 

Sockets. — With  pulls  listing  at  60  cents,  keys  33  cents 
and  keyless  30  cents,  jobbers  are  giving  a  discount  of  from 
15  to  18  per  cent  in  standard-package  quantities.  Demand 
is  slow. 

Conduit. — Prices  cover  a  wide  range  and  buyers  generally 
resort  to  shopping.  On  2,.500  ft.  of  i-in.  black  as  low  as 
.$67. .50,  with  intermediate  prices  up  to  slightly  over  $79,  was 
quoted  this  week,  and  for  the  same  size  in  galvanized  the 
price  ranged  from  $72.60  to  $84.50  The  lower  level  seems 
more  nearly  representative  of  the  market,  however.  De- 
mand is  slight  and  stocks  fair. 

Outlet  Boxes. — In  quantities  of  100  the  current  discount 
quoted  by  jobbers  holds  about  29  to  30  per  cent  on  black 
boxes  and  21  to  25  per  cent  on  galvanized.  Stocks  are  more 
than  ample  for  the  light  demand. 


Flexible  Armored  Conductor. — .No.  14,  two-wire,  double- 
strip,  in  1,000-ft.  lots,  is  worth  from  $63  to  $65.  Stocks 
are  fairly  low  and  demand  small. 

Non-Metallic  Flexible  Conduit. — Demand  is  light  and 
stocks  vary  but  are  more  than  adequate.  In  quantities  of 
1,000  ft.  the  average  discount  quoted  by  jobbers  on  n's-in.  and 
i-in.  sizes  ranges  around  47  to  50  per  cent,  though  40  per 
cent  is  quoted  by  one  representative  house. 

Flush  Switches. — The  call  for  this  line  is  very  light,  and 
consequently  jobbers  are  not  carrying  many  in  stock. 

Rubber-Covered  Wire. — Demand  continues  poor,  but  most 
jobbers  have  reduced  stocks  to  fairly  average  levels.  In 
10,000-ft.  lots  No.  14  is  quoted  at  from  $7.50  to  $8.50  per 
1,000  ft.  Prices  are  more  or  less  readily  shaded  and  buyers 
shop  around  a  good  deal. 

Porcelain. — A  revision  of  prices  is  announced  by  several 
manufacturers,  effective  in  some  cases  March  3  and  in 
others  March  5.  The  reduction  on  knobs,  tubes  and  cleats  in 
a  representative  instance  amounts  to  16§  per  cent.  "Nail-it" 
knobs  list  for  $70  per  1,000,  3-in-  x  i';-,-in.  tubes  at  $23  per 
1,000,  and  two-wire  unglazed  cleats  $52  per  1,000. 


CHICAGO 


Locally  the  retail  trade  reflects  a  feeling  of  gloom  owing 
to  the  difficulty  with  which  stocks  are  moved.  Investiga- 
tion in  a  score  of  stores  fails  to  bear  out  the  statement 
that  the  retailers  are  refusing  to  bear  their  portion  of  the 
burden  of  stock  carrying,  leaving  it  all  to  the  jobber  and 
manufacturer.  All  sorts  of  stock  conditions  are  found. 
The  great  majority  of  dealers,  however,  are  found  to  have 
adequate  stocks  and  to  be  reordering  as  heavily  as  prudence 
will  permit. 

General  business  conditions  are  improving,  very  slowly 
but  steadily.  Every  day  sees  the  inception  of  a  number  of 
apartment  or  residence  projects,  and  more  actual  construc- 
tion of  this  sort  is  under  way  now  than  there  has  been  for 
five  years.  Contractors  have  notified  the  Building  Trades 
Council  that  at  the  expiration  of  existing  agreements  on 
May  1  there  will  be  a  reduction  in  skilled  labor  from  $1.25 
to  $1  per  hour  or  no  agreement  will  be  signed,  which 
means  open  shop. 

Bare  Copper  Wire. — Sales,  lively  on  low  prices  a  short 

time    ago,    are   now    quieter   owing    to    uncertainty    of   the 

i  price   future.     Quotations   are   unsatisfactory  but  quantity 

transactions   at  around   15  cents  are  admitted   as  possible. 

It  is   probable  that   151   cents   and    165    cents   is   a    proper 

{reflection  of  the  present  market  on  No.  8  in  1,000-lb.  lots. 

In.sulated  Wire. — Base  on  triple-braid  weatherproof  has 
been  reduced  to  18  cents,  which  makes  the  quotation  on 
No.  6  triple-braid  19  cents  per  pound  in  1,000-lb.  lots.  This 
price  is  subject  to  variation,  depending  on  the  needs  of 
buyer  and  seller.  Owing  to  the  apparent  possibility  of 
even  lower  prices,  buying  has  fallen  off  in  the  last  week. 
No.  14  rubber-covered  is  quoted  at  $7.75  and  $7.85  per 
1,000  ft. 

Poles. — Business  is  seasonably  quiet,  and  it  is  a  question 
as  to  whether  it  is  going  to  improve  very  much  with  the 
advent  of  the  construction  season.  Buyers  believe  that 
lowered  labor  cost  should  bring  lower  prices,  while  all 
producing  interests  maintain  that  they  are  as  low  as  they 
are  going  to  be. 

Heating  Appliances. — Great  quiet  is  reported  by  dealers, 
jobbers  and  makers.  No  recent  price  changes  ai'e  noted. 
A  small  amount  of  routine  buying  is  being  done  by  the 
public,  but  not  enough  to  cause  any  strength  in  the  trade. 

Hollow  Ware. — The  buying  public  is  freely  expressing 
its  opinion  that  prices  are  too  high  and  sales  by  retailers 
are  at  a  minimum.  The  employment  situation,  which  is 
acute,  undoubtedly  is  curtailing  business  in  this  class  of 
material. 

Washing  Machines. — A  canvass  of  the  retail  situation 
develops  the  fact  that  more  washing  machines  are  being 
sold  than  all  other  varieties  of  appliances  put  together. 
Installment  payments  are  a  great  factor  in  this.  Less 
price  cutting  is  reported,  and  almost  no  complaint  is  madfe 
by  the  public   in   regard  to  price. 
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BOSTON 

Increased  activity  in  electrical  supplies  for  automobiles 
and  easier  prices  on  porcelain  products,  weatherproof  and 
bare  copper  wire  and  rigid  conduit  were  features  of  the 
Boston  market  at  the  beginning  of  this  week.  Inquiries 
show  a  healthier  tone  as  regards  motors,  and  efforts  to  start 
building  construction  held  up  by  strikes  marked  the  week 
just  closed.  The  indications  are  that  conditions  will  improve 
considerably  in  the  building  trade  through  at  least  partial 
resumption  of  work  upon  the  employers'  terms  in  the 
near  future.  Jobbers'  stocks  are  not  being  increased  much 
and  are  equal  to  most  demands.  Collections  are  poor. 
Except  in  insulators  deliveries  appear  to  be  thoroughly 
satisfactory.  In  industrial  circles  the  weeding  out  of 
inefficient  employees  continues  to  liquidate  the  labor  situ- 
ation. 

Wire. — Rubber-covered  wire  holds  firm  around  $8  per 
1,000  ft.  in  5,000-ft.  lots,  weatherproof  base  is  off  to  17 
cents,  and  bare  base  has  slumped  to  16  cents,  with  good 
stocks  and  light  demand. 

Rigid  Conduit. — Boston  jobbers  are  quoting  pipe  in  all 
sizes,  black  and  galvanized,  on  a  two-column  price  classifi- 
cation. On  .5,000-lb.  lots  and  less  the  former  5,000-lb.  rate 
applies,  and  above  5,000  lb.  the  old  carload  rate  is  quoted. 
This  results  in  reductions  estimated  between  10  and  20 
per  cent  and  is  expected  to  stimulate  some  business. 

Motors. — Inquiries  are  increasing  somewhat,  and  a  revival 
of  proposition  work  is  yielding  encouragement  to  a  rather 
drab  market.  Competition  is  very  keen  for  business,  and 
large  stocks  are  in  hand.  Prices  are  steady,  considering 
the  pressure  upon  agencies  for  more  stocks. 

Non-Metallic  Flexible  Conduit. — In  5,000-ft.  lots  the  Ts'3-in. 
size  is  selling  at  $22  per  1,000  ft.  and  the  1=5 -in.  size  at 
$24.     A  dull  market  is  evident,  with  heavy  stocks. 

Ranges. — Manufacturing  for  factory  stock  continues  in 
anticipation  of  active  spring  business.    Prices  are  steady. 

Radiators. — Sales  are  moderate  with  excellent  factory  de- 
liveries and  good  prospects  for  active  demand  with  the 
closing  of  the  furnace-heating  season.   Steady  prices  prevail. 

Starting  and  Lighting  Sets. — Trade  is  brisk,  with  good 
stocks  and  firm  prices.  Many  cars  are  being  put  into 
service  on  account  of  the  mild  weather  and  unusually  good 
road  conditions  prevailing. 

Porcelain  Insulating  Material. — Readjusted  price  sched- 
ules yielding  reductions  of  about  10  per  cent  are  now  in 
effect.  The  demand  is  light.  "Nail-it"  knobs  are  steady 
at  $27  per  1,000  in  barrel  lots.  On  Monday  3-in.  tubes  were 
selling  at  $9.50  per  1,000  in  barrel  lots,  with  plenty  in 
hand. 

Appliances. — Reduced  prices  on  the  less  modem  designs 
are  beai-ing  fruit  in  sustained  buying,  notably  in  flatirons, 
table  lamps  and  light  heating  equipment. 

Flexible  Armored  Conductor. — No.  14  double-strip  brought 
$60  in  2,500-lb.  lots  Monday.  Larger  quantities  showed 
some  weakness  in  prices. 


medium-size  contracting  firms,  while  inquiries  of  industrial 
plants  have  fallen  off  in  the  past  two  weeks.  Just  now 
municipalities  and  public  utilities  are  the  heavy  buyers. 

Cross-Arms. — These  are  moving  better  than  for  the  last 
six  months,  the  principal  demand  being  for  the  standard 
arm.    Stocks  are  good  and  shipments  satisfactory. 

Rigid  Conduit. — A  price  reduction  of  approximately  5  per 
cent  is  to  be  noted.  This  line  continues  to  move  fairly 
well;  galvanized  stocks  are  reported  rather  low,  but  black 
pipe  is  on  hand  in  sufficient  quantities  for  all  purposes, 
except  in  one  or  two  of  the  more  popular  sizes. 

Safety  Switches. — A  wider  application  of  the  under- 
writers' ruling  is  keeping  up  the  demand,  and  jobbers  report 
sales  as  very  satisfactory.  No  reductions  in  price  are  yet 
noted,  though  the  trade  feels  that  they  are  in  order.  Stocks 
are  in  fair  condition  with  shipments  three  to  five  weeks. 

Insulators. — There  is  little  or  no  demand  for  the  2,300-volt 
porcelain  type,  but  the  glass  insulators  are  moving  steadily. 
Stocks  of  the  glass  type  are  in  excellent  shape,  but  the 
porcelain  are  low.  Prices,  glass,  $9  per  100;  porcelain, 
$20  per  100. 

Pole-Line  Hardware. — A  price  reduction  of  15  per  cent 
was  announced  last  week,  affecting  all  classes  of  hardware. 
As  with  insulators  and  cross-arms,  there  is  a  heavy  demand, 
particularly  for  braces  and'  through-bolts.  Stocks  are 
reported  in  fair  condition. 

Wire. — Little  change  in  price  is  noted,  weatherproof  being 
on  a  17-cent  base  and  rubber-covered  on  a  16-cent  base. 
The  former  is  sluggish,  but  popular  sizes  of  rubber-covered 
are  in  fair  demand. 

Flexible  Armored  Conductor. — The  heavy  price  reduction 
seems  to  have  brought  flexible  conductor  back  to  an  active 
market,  and  jobbers  report  the  receipt  of  good  orders.  Local 
stocks  are  in  good  condition,  and  No.  14,  two-wire,  is 
offered  at  $55  per  1,000  ft. 

Farm-Lighting  Outfits. — Little  or  no  activity  is  reported 
in  this  line,  and  the  trade  seems  disposed  to  feel  that  there 
will  be  no  movement  of  note  until  well  toward  the  end  of 
the  summer  or  early  fall.  The  rural  population  has  no 
funds  at  the  present  time  to  purchase  these  plants. 


ATLANTA 


The  strike  of  employees  of  the  Atlanta,  Birmingham  & 
Atlantic  Railway  has  prevented  either  freight  or  pas- 
senger trains  from  being  operated  over  that  road  for  two 
weeks.  Approximately  forty  towns  in  southern  Georgia 
and  southern  Alabama  are  thus  deprived  of  all  railway 
communication,  with  a  consequent  demoralization  of  busi- 
ness in  that  section.  Unless  train  service  is  resumed  very 
soon  heavy  losses  in  the  produce  and  fruit  lines  will  result, 
it  is  said,  as  this  road  serves  one  of  the  largest  producing 
sections  in  the  district. 

The  voters  of  Atlanta  passed  favorably  on  the  issue  of 
58,850,000  in  bonds  covering  the  improvements  to  water- 
works and  sewerage  system  and  the  construction  of  schools 
and  a  viaduct.  This  will,  of  course,  serve  to  sustain  local 
building  activities  throughout  the  year,  especially  as  a 
number  of  large  school  buildings  are  contemplated.  Job- 
bers report  that  their  business  is  still  quiet.  Most  of  the 
orders  received  are  small  in  size  and  are  coming  from  the 


ST.  LOUIS 


Business  conditions  not  only  with  the  electrical  interests 
but  also  with  industrials  generally  are  making  very  gradual 
improvement.  Business  in  this  territory  has  been  and  is 
greatly  hampered  by  the  marked  stagnation  in  the  South, 
due  almost  entirely  to  the  inability  of  the  cotton  growers 
to  move  their  product  at  warrantable  prices.  The  terri- 
tory comprising  states  to  the  east,  west  and  north  of  St. 
Louis  is  developing  a  healthy  tendency  toward  normal 
demands.  The  agriculturists  in  this  territory  are  able  to 
move  their  farm  products  at  more  favorable  prices  than 
those  in  the  South  and  trade  is  benefited  accordingly. 
Power  sales  show  a  reduction  over  last  year  but  have  been 
virtually  steady  for  the  last  few  months.  Several  I'eplace- 
ments  of  large  isolated  plants  are  reported. 

No  price  changes  worthy  of  note  have  occurred  in  the 
last  week.  Stocks  generally  are  normal  for  the  condition 
of  business  prevailing.  Immediate  shipment  can  be  made 
on  almost  all  items  except  insulators,  for  which  sixty-day 
deliveries  are  still  being  quoted.  Jobbers  are  becoming 
gradually  more  optimistic,  but  it  is  the  general  opinion 
that  there  can  be  no  materia!  change  for  the  better  in  the 
electrical  jobbing  line  for  perhaps  six  months.  Collections 
are  still  on  a  sixty-day  basis  and  are  giving  no  great 
concern. 

No  settlement  has  been  reached  between  the  building 
trades  and  the  contractors  on  the  matter  of  wage  scales, 
and  it  is  felt  that  there  will  be  no  marked  increase  in 
building  until  wages  can  be  reduced. 

Wire. — No.  6  rubber-covered  is  moving  quite  slowly  be- 
cause of  the  lack  of  industrial  activity.  "The  demand  for 
No.  14  shows  slight  improvement.  Prices  are  unchanged. 
No.  14  selling  at  $8.10  per  1,000  ft.  in  5,000-ft.  lots.  Stocks 
are  in  excellent  condition. 

Lamp  Cord, — This  is  one  of  the  few  items  whei'e  it  can 
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be  said  that  normal  demand  obtains.  Stock  of  jobbers  is 
in  good  condition,  as  a  rule  monthly  purchases  being  made 
to  keep  the  stocks  in  line.  No.  18  twisted  silk  sells  at 
$2.3  to  $24  per  1,000  ft.  and  No.  18  twisted  cotton  at  $15.25. 

Conduit. — A  fair  demand  is  reported  for  J-in.  black,  but 
the  demand  for  f-in.  and  larger  is  quite  dull.  Prices  were 
reduced  recently,  i-in.  being  quoted  from  $65  to  $70  and 
the  :;-in.,  as  a  rule,  from  $95  to  $98. 

Flatirons. — Jobbei's'  stocks  are  reported  to  be  about  nor- 
mal, but  the  stocks  of  some  dealers  for  a  while  were  heavy. 
Some  price  reductions  were  made  by  the  dealers  which  to 
some  extent  stimulated  the  demand,  until  then  rather  dull. 

Fans. — Considerable  uncertainty  is  expressed  as  to  the 
demand  this  summer  for  fans.  Good-sized  stocks  are  on 
hand  from  last  summer,  and  it  seems  to  be  the  tendency  to 
await  buying  until  the  character  of  the  summer  is  deter- 
mined. 

Lamps. — A  good  business  in  this  line  for  this  time  of 
year  is  being  experienced.     Stocks  are  in  good  shape. 

Knobs  and  Tubes. — The  market  in  these  items  is  competi- 
tive owing  to  heavy  stocks  in  the  hands  of  some  jobbers, 
though  other  jobbers  contend  their  stocks  are  in  good 
shape.  The  demand  is  generally  slow.  "Nail-it"  knobs  are 
quoted  at  $23.80  per  1,000.  and  .3J-in.  tubes  at  $9.20. 


SAN  FRANCISCO 


At  no  time  this  year  has  there  been  serious  delay  in 
shipments  of  electrical  material  from  the  factories  to  the 
Coast,  although  these  shipments  have  decreased  in  volume 
because  of  the  completion  of  many  outstanding  orders,  the 
decrease  oi  building  and  the  retrenchment  policies  of 
customers. 

Boxes  and  Covers. — There  has  been  a  slight  decrease  in 
the  selling  prices  of  boxes  and  covers  to  electrical  dealers, 
this  decrease  figuring  about  5  per  cent  and  resulting  in 
standard-package  selling  at  prices  of  approximately  $23.60 
per  100  on  standard  galvanized  boxes  for  rigid  conduit 
and  $13.30  per  100  on  the  most  popular  covers.  Stocks  are 
good,  but  orders  are  rather  spasmodic. 

Motors. — The  various  Eastern  factories  have  gradually 
cleaned  up  their  back  oi'ders  and  are  making  quick  deliver- 
ies. The  sharp  change  in  the  character  of  these  deliveries 
has  resulted  in  several  instances  in  piled-up  jobbers'  stocks, 
but  in  the  majority  of  cases  vigilant  following  has  main- 
tained the  stocks  in  a  proportionate  manner.  The  volume 
of  business  continues  very  good,  for  although  farmers  have 
had  a  disappointing  return  for  the  last  season  on  their 
crops,  it  is  highly  important  for  them  to  continue  the 
future  safety  of  those  crops  by  the  installation  of  efficient 
irrigation  systems.  New  distributing  lines  have  increased 
this  business  in  the  San  Joaquin  Valley,  but  the  strike  on 
the  lines  of  the  Great  Western  Power  Company  has  resulted 
in  a  curtailment  of  business,  in  the  Sacramento  District 
especially. 

Sewing  Machines. — Lately  the  trend  in  sales  in  some 
sections  has  been  toward  a  console  type  of  machine,  sup- 
plied complete  with  stand,  at  prices  ranging  from  $110  to 
$150,  which  is  about  double  the  average  prices  on  the  port- 
able macliines.  However,  the  portable  machine  is  still  the 
big  seller.  Sewing-machine  motors  have  sharply  droppedl 
from  $22.50  list  to  $18.50  list.  This  change  was  rather 
unexpected,  and  it  is  reported  that  several  jobbers  found 
themselves  with  i-ather  heavy  stocks  at  the  old  prices. 
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SEATTLE— PORTLAND 

There  seems  to  be  considerable  optimism  apparent  in  the 
Northwest,  particularly  in  the  Puget  Sound  district,  but 
manufacturing,  constructional  and  sales  activities  up  to 
date  do  not  warrant  this  feeling.  True,  the  lumber  mills 
and  logging  camps  are  reopening  slowly,  construction  work 
is  picking  up  gradually,  especially  along  residence  build- 
ing lines,  and  certain  lines  of  electrical  material  and  appli- 
ances have  started  moving,  but  the  combined  scale  of  these 
activities  is  light.  The  employment  situation  is  easing 
gradually  with  resumption  of  lumbering  and  logging  opera- 


tions and  with  the  call  from  truck  gardens,  fruit  ranchts 
and  wheat  farms  for  labor  becoming  stronger.  Wage  cuts 
are  being  made  over  the  entire  Northwest,  particularly  in 
lumbering  and  logging  lines,  and  further  decreases  in  an 
effort  to  reduce  manufacturing  costs  are  contemplated.  No 
further  reductions  in  wages  of  building  mechanics  and 
laborers  are  anticipated. 

Manufacturers  in  the  Northwest,  particularly  in  the  Port- 
land field,  report  business  continuing  quiet.  Portland  job- 
bers, as  well  as  those  in  Seattle,  say  that  business  is  keep- 
ing up  in  fair  shape,  although  it  still  consists  of  short 
orders  for  the  most  part.  Quotations  on  pole-line  material 
continue  active  and  another  slight  price  drop  was  noted 
in  the  past  week.  There  is  very  little  contracting  business 
at  present.  Dealers  in  good  locations,  especially  in  Port- 
land, are  having  a  fair  amount  of  business,  some  reporting 
a  slight  increase  over  the  past  few  weeks.  There  is  con- 
siderable activity  in  residence  building,  and  prospects  for 
pole-line  construction  and'  erection  of  large  buildings  of 
various  kinds  have  not  been  so  good  for  years.  However, 
to  offset  this  in  Portland  the  unions  have  refused  to  accept 
the  wage  reduction  proposed  by  building  contractors,  and 
contractors  have  announced  that  on  the  expiration  of  the 
present  agreement  on  May  1  they  will  refuse  to  continue 
paying  present  wage  scales. 

Knobs,  Tubes  and  Cleats.  —  Generally  speaking,  these 
stocks  are  in  good  supply,  demand  is  increasing  slightly 
and  replacements  are  easy  to  obtain. 

Ironing  Machine.s. — Considerable  interest  has  been  noted, 
but  prices  are  hindering  a  movement  of  any  size.  Stocks 
are  ample. 

Vacuum  Cleaners. — Dealers  report  increased  interest,  and 
the  more  optimistic  are  of  the  opinion  that  this  spring's 
sales  will  be  comparable  with  or  even  better  than  last  year. 
Uncertainty  and  lack  of  employment  are  holding  back  sales 
of  these  and  other  domestic  appliances. 

Hollow  Ware. — Both  retailers  and  dealers  have  large 
stocks  on  hand;  movement  is  light. 


SALT  LAKE  CITY— DENVER 

The  outstanding  feature  of  present  conditions  in  elec- 
trical merchandising  is  the  determined  effort  of  jobbers 
and  dealers  to  revive  the  old-time  demand  for  their  wares. 
The  consuming  public  continues  to  sit  tight  in  the  hope  of 
lower  prices.  Only  the  extremely  useful  and  practical 
kinds  of  electrical  items  seem  to  tempt  investment.  With 
the  approach  of  housecleaning  time  renewed  interest  is 
shown  in  cleaning  devices  and  the  business  in  vacuum 
cleaners  promises  to  be  very  satisfactory.  Washer  cam- 
paigns are  also  going  over  with  fair  success.  One  energetic 
dealer  has  gone  the  limit  of  advertising  "a  washer  in  your 
home  for  25  cents  down." 

Non-employment  is  still  a  factor  to  be  reckoned  with.  It 
reflects  itself  in  a  reduced  demand  for  many  electrical 
necessities.  Dealers  who  cater  to  the  laboring  class  feel 
the  pinch  especially.  Deliveries  have  not  been  better  in 
months.  Collections  show  little  change,  with  possibly  a 
slight  tendency  toward  improvement. 

Fans. — Jobbers  are  laboring  diligently  with  their  dealers 
to  get  them  to  stock  early,  and  their  efforts  are  not  with- 
out results.  It  is  believed,  however,  that  little  dealer  inter- 
est will  be  shown  before  May.  The  consumer  demands 
begin  early  in  June.     There  is  no  dearth  of  stocks. 

Lamps. — The  active  lamp  season  is  somewhat  on  the 
wane.  Empty  sockets  are  pretty  well  filled  and  the  length- 
ening days  lessen  interest  in  lighting.  Stocks  are  both 
varied  and  plentiful. 

Ranges. — The  retail  price  remains  at  a  point  that  makes 
buying  almost  prohibitive.  Jobbers  and  dealers  would 
welcome  any  change  that  would  stimulate  consumer  inter- 
est. Power  companies,  however,  are  looking  forward  to 
an  active  summer  and  are  stocking  jobbers  accordingly. 

Panels  and  Switchboards. — With  the  slow  resumption  of 
building,  orders  for  jobs  are  coming  in.  The  trade  has  been 
virtually  nil  during  the  winter  months.  All  kinds  of  con- 
struction materials  are  on  hand  in  plentiful  amounts. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  from  Jobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


The  point  is  that  the  exhibit  ap- 
parently is  reaching  the  principle  in- 
dustries in  each  city  and  fulfilling  the 
educational  plan  laid  out  to  stimulate 
better  illumination  as  a  means  to  fewer 
accidents,  increased  production  and 
better  quality  of  workmanship. 


Engineers  Establish  Department 
for  Apparatus  Repair 

George  F.  Motter's  Sons,  York,  Pa., 
steam  and  electrical  engineers,  has  es- 
tablished a  department  for  repairs  to 
electric  motors,  generators,  etc.,  in- 
cluding rewinding  of  armatures,  rotors, 


form,  when  universally  accepted  and  es- 
tablished, will  result  in  a  crystallization 
of  business  opinion  toward  livng  up  to 
contractual  obligations. 

The  plan  is  that  each  of  the  national 
commodity  committees  shall  work  out  a 
contract  form  meeting  with  its  specific 
needs.      After   these   forms   have    been 


facturing  and  professional  organiza- 
tions interested  for  suggestions  and  re- 
visions, various  commodity  contracts 
are  to  be  turned  over  to  the  Standard- 
ization committee  for  drawing  up  a 
basic  standard  form  of  contract  which, 
it  is  hoped,  will  meet  the  need  of  every 
industry.  In  seeking  a  contract  form 
that  will  be  fair  to  and  satisfy  not  only 
the  buyer  but  also  the  seller  the  asso- 
ciation is  asking  for  wide  co-operation. 


rebuilding    commutators,    making    new     presented  to  the  particular  trade,  manu- 
coils,  etc.    The  construction  department 
of  the  company  follows  industrial-plant 
wiring  exclusively  in  the  installation  of 
power  equipment  and  lamps. 

Charles  Cory  Adds  Industrial 
Equipment  Department 

Charies  Cory  &  Son,  Inc.,  183-187 
Varick  Street,  New  York  City,  organ- 
ized on  Feb.  1  an  industrial  equipment 
department  which  will  handle  all  the 
work  of  the  firm  in  connection  with 
power  plants,  mines,  hydraulic  stations 
and  industrial  plants.  The  Cory  cor- 
poration, as  one  of  the  oldest  manu- 
facturers of  marine  electrical  and  me- 
chanical signaling  and  communicating 
systems,  fire-alarm  systems  and  light- 
ing equipment,  through  the  aid  of  its 
industrial  department  intends  to  pro- 
vide the  same  service  in  the  commercial 
field  as  it  now  gives  in  the  marine  field. 
The  new  department  is  in  the  hands  of 
L.  E.  Oneal. 

Watts  Company  Moves  Into 
Larger  Quarters 

The  Watts  Company,  Philadelphia, 
has  moved  its  offices  from  the  Penn- 
sylvania Building  to  1723  Ludlow 
Street,  where  it  has  taken  the  entire 
building.  This  change  was  made  nec- 
essary owing  to  the  increase  in  busi- 
ness. The  company  is  sales  engineer 
for  the  Wilmot  Engineering  Company, 
manufacturer  of  the  Keystone  rivetless 
chain  and  bucket  elevators  and  convey- 
ors; the  General  Manufacturing  &  Con- 
veyor Company,  St.  Louis,  manufac- 
turer of  portable  and  belt  conveyor,  and 
the  Allan  Manufacturing  &  Welding 
Corpoi-ation,  Buffalo,  manufacturer  of 
polyphase  arc  welding  apparatus. 


Advance  Electric  Completes 
Six  New  Agencies 

Arrangements  have  been  completed 
by  the  Advance  Electric  Company,  St. 
Louis,  Mo.,  for  direct  sales  agencies  for 
its  motors,  generators  and  motor  ap- 
plications with  the  Blake  Electric  Com- 
pany, 1  Rowe's  Wharf,  Boston;  D.  J. 
Vogt,  10718  Amor  Avenue,  Cleveland;  W. 
C.  Fletcher,  2439  College  Avenue,  Indi- 
anapolis; R.  R.  Caskey,  Conway  Build- 
ing, Chicago;  W.  P.  Johnson,  8  North 
Sixth  Street,  Minneapolis,  and  W.  I. 
Cheyney,  922-924  Sansom  Street,  Phila- 
delphia. Contracts  are  also  pending  for 
New  York,  Cincinnati  and  other  points. 


Manufacturer  Accumulates  Large 
Stock  of  Line  Hardware 

The  American  Jobbers'  Supply  Com- 
pany, Woolworth  Building,  New  York 
City,  reports  that  it  is  carrying  one  of 
the  largest  stocks  of  pole-line  hardware 
at  its  Chicago  factory  in  the  history  of 
the  company.  Immediate  shipments  of 
standard  material  are  made  on  orders 
of  any  size.  The  company  has  accumu- 
lated this  large  surplus  supply  on  the 
expectation  of  a  good  demand  develop- 
ing in  the  near  future,  and,  in  fact, 
sales  in  the  East  have  increased  to  such 
an  extent  recently  that  business  in  that 
territory,  it  is  stated,  compares  favor- 
ably with  the  best  previous  year.  In 
the  West  and  Middle  West,  however, 
demand  is  reported  to  be  small.  Cen- 
tral stations  are  said  to  account  for  the 
greater  part  of  current  buying. 
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Contract  Form  Sought  by  Pur- 
chasing Agents'  Association 

The  National  Association  of  Purchas- 
ing Agents,  19  Park  Place,  New  York 
City,  in  its  efforts  to  make  contracts 
safe  and  to  find  a  solution  of  the  cancel- 
ation evil,  is  co-operating  with  various 
trade,  manufacturing  and  professional 
associations  in  the  United  States  and 
Canada  in  an  attempt  to  arrive  at  a  co- 
operative contract  form  which  it  will 
be  possible  to  standardize,  according  to     ers,  students,  etc 


Illumination  Exhibits  Appeal 
to  Plant  Executives 

An  analysis  of  the  figures  on  attend- 
ance at  the  industrial  lighting  exhibit 
that  is  being  shown  throughout  the 
country  under  the  auspices  of  the  Edi- 
son Lamp  Works  of  the  General  Elec- 
tric Cortipany  shows  that  since  about 
the  first  of  March  of  the  4,000  persons 
who  were  present  in  the  twenty-five 
cities  visited  about  75  per  cent  were 
executives  of  industrial  plants,  includ- 
ing presidents,  vice-presidents,  secre- 
taries, treasurers,  purchasing  agents 
and  general  superintendents. 

Ten  per  cent  were  foremen,  electri- 
cians and  superintendents  and  10  per 
cent,  exclusive  of  the  executives  men- 
tioned, were  representatives  of  civic  or- 
ganizations. The  remaining  5  per  cent 
comprised  architects,  engineers,  teach- 
Of  course,  contract- 


The  Jobber  as  a  Link  in  the 
Distribution  Chain 

In   the  booklet  "The   Distribution   of 
Electrical   Supplies,"   part  of  the  cam- 
paign of  publicity  launched  by  the  Elec- 
trical  Supply  Job- 
bers'    Association, 
411    South    Clinton 
Street,  Chicago,  the 
principal       point 
which    appears    to 
be  made  is  that  the 
supply     jobber     is 
an        indispensable 
link    in    the    chain 
of   economical   dis- 
tribution    of    elec- 
trical supplies.     It 
is    shown    that    he 
is  headquarters  in 
the  service  of  sup- 
plies   and    that    in 
good  times  or  bad 
times  he  has  been 
a  stabilizer  for  the 
manufacturer     and 
for     the     user     of 
electrical     equipment.       In     proportion 
with  the  extent  of  participation  in  the 
policy   of   distributing   electrical    goods 
through    the    electrical    supply    jobber 
and   buying   electrical   goods   from   the 
electrical   supply   jobber   will    the   effi- 
ciency and  economy  of  distribution  and 
purchase  improve. 


Harry  Botsford,  assistant  to  the  presi-     ors,   dealers,   central    station    men   and 
dent.    It  is  hoped  that  such  a  contract    jobbers'  salesmen  were  in  the  number. 


Amateur  Radio  Convention  Just 
Closed  in  New  York 

Branching  out  into  the  field  of 
general  publicity,  the  Second  District 
Amateur  Radio  Convention-Exhibition 
was  held  from  March  16  to  March  19 
at  the  Pennsylvania  Hotel  in  New  York 
City.  Realizing  the  growing  interest 
in  radio  telephony  as  well  as  in  radio 
telegraphy,  the  Second  District  Execu- 
tive Radio  Council  has  taken  this  op- 
portunity of  bringing  the  amateur  pub- 
lic into  the  closest  touch  possible  with 
the  new  developments  in  apparatus  and 
in  electrical  wireless  communication. 

The  amateur  class  has  developed  raP- 
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idly  from  the  boy  stage,  with  a  good 
deal  of  homemade  apparatus,  to  the 
business-man  stage  and  a  higher  class 
of  apparatus.  Much  of  the  interest  in 
these  directions  has  been  in  the  satis- 
faction of  a  hobby  and  of  a  pastime 
which  gave  unlimited  outlet  to  scientific 
investigations  and  thought.  From  this 
the  field  has  broadened  so  that  wii-eless 
is  being  used  in  increasing  degree  for 
market  and  crop  reports,  news  reports 
and  for  transmitting  operas,  concerts, 
lectures,  sermons,  addresses,  etc.  It  is 
in  this  way  that  the  public  is  coming 
more  closely  in  contact  with  the  wire- 
less field  and  is  eager  to  keep  up  with 
the  developments  shown  at  the  conven- 
tion and  exhibition. 


ful  consideration  was  given  to  the  ques- 
tion of  tolerances. 

The  Bureau  of  Standards  and  also 
the  superintendent  of  documents,  Gov- 
ernment Printing  Office,  receive  appli- 
cations for  this  progress  report,  now 
ready  for  distribution. 


Liberty  Machine  Organizes 

The  Liberty  Machine  Company, 
Wauwatosa,  Wis.,  has  recently  been  or- 
ganized to  take  over  the  electrical  fix- 
ture fittings  business  of  the  Liberty 
Foundry  of  Wauwatosa,  owned  by  Will- 
iam J.  Grede.  The  new  company  has 
added  to  its  line  of  fixture  fittings  a 
new  porch  bracket  and  contemplates  the 
addition  of  several  other  articles  in  the 
near  future.  The  Liberty  Foundry  will 
continue  to  manufacture  light  gray-iron 
castings,  specializing  on  work  for  the 
electrical  trade. 


Cabell  &  Irby  Change  from 
Retail  to  Wholesale 

The  Cabell-Irby  Company,  Jackson, 
Miss.,  recently  organized  with  a  capi- 
tal stock  of  $100,000,  will  conduct  a 
wholesale  business  in  electrical  supplies 
in  Mississippi  and  the  northern  part  of 
Louisiana.  Stuart  C.  Irby  and  T.  B. 
Cabell,  the  promoters  of  this  enterprise, 
conducted  a  retail  and  construction  bus- 
iness for  nearly  two  years  under  the 
name  Stuart  C.  Irby  &  Company.  Mr. 
Cabell  is  president,  Mr.  Irby  vice-presi- 
dent and  R.  O.  Jones,  Jr.,  secretary  and 
treasurer. 


Screw  Thread  Commission 
Makes  Progress  Report 

A  progress  report  of  the  National 
Screw  Thread  Commission  has  been 
summarized  by  H.  W.  Bearce,  chairman. 
The  commission,  which  was  appointed 
in  accordance  with  the  act  approved 
July  18,  1918  (H.  R.  10,852),  has  had 
the  full  co-operation  of  engineering  so- 
cieties, standardization  committees,  en- 
gineers and  manufacturers  throughout 
the  country,  and  it  has  been  the  desire 
of  the  committee  to  embody  in  its  prog- 
ress report  the  best  of  present-day 
American  screw-thread  practice. 

As  an  outline  of  the  work  accom- 
plished, fundamental  definitions  of 
screw-thread  elements,  etc.,  have  been 
agreed  upon;  a  standard  form  of  thread 
has  been  adopted,  the  so-called  U.  S.  or 
Sellers  form;  an  adequate  system  of 
screw  threads,  consisting  of  a  coarse- 
thread  series  and  a  fine-thread  series 
has  been  adopted;  four  kinds  of  fit  have 
been  established,  loose,  medium,  close 
and  wrench  fits,  and  an  adequate  sys- 
tem of  gaging  for  inspecting  has  been 
wsi-ked  out  in  detail.    In  addition,  care- 


Florida  Court  Upholds  Legality 
of  Credit  Association 

An  announcement  from  the  National 
Electrical  Credit  Association  reports  a 
deliverance  of  the  Supreme  Court  of 
Florida  on  the  legality  of  a  merchants' 
mutual  credit  protective  association 
service.  On  the  basis  that  the  matter 
of  extending  credit  is  a  large  part  of 
modern  business,  the  decision  reasons 
that  merchants  have  a  right  to  organ- 
ize for  their  ovjti  protection  and  agree 
to  report  to  each  other  the  name  of  a 
person  to  whom  credit  has  been  ex- 
tended and  who  has  failed  to  pay  his 
account  and  to  agree  that  they  will  not 
extend  credit. 

The  court  cited  from  a  decision 
rendered  in  the  West  a  clause  to  the 
effect  that  "It  is  lawful  and  not  libelous 
for  one  party  to  the  agreement  to  re- 
port to  the  others  the  names  of  such  of 
his  customers  as  have  become  delin- 
quent." 

The  Standard  Electric  Stove  Com- 
pany, Toledo,  Ohio,  has  made  Leon  E. 
Moon,  Inc.,  1133  Broadway,  New  York 
City,  its  sales  representative  in  New 
York,  effective  the  latter  part  of  Febru- 
ary. 

The  Hopewell  Insulation  &  Manu- 
facturing Company,  Hopewell,  Va.,  an- 
nounces that  it  is  now  represented  in 
Chicago  by  the  Midstates  Engineering 
Company,  Westminster  Building,  which 
company  takes  in  the  district  of  Ohio, 
Indiana,  Illinois,  Michigan,  Missouri 
and  Wisconsin. 

The  Under-Feed  Stoker  Company  of 
America,  Book  Building,  Detroit,  has 
placed  its  Western  selling  agency  with 
the  Merkle  Machinery  Company,  of 
Kansas  City.  This  selling  agency  has 
branches  in  Omaha,  Neb.,  and  Tulsa, 
Okla.,  selling,  designing  and  installing 
machinery  for  power  and  pumping 
plants.  The  Salt  Lake  City  agency  has 
been  placed  with  N.  L.  Alison,  616  New- 
house  Building.  The  company  also  will 
be  represented  in  the  Southern  territory 
through  Smith  &  Whitney,  Southwest- 
ern Life  Building,  Dallas,  Tex. 

The  Western  Agencies  Company,  285 

Minna  Street,  San  Francisco,  has  been 
appointed  Pacific  representative  for  the 
Bleadon-Dun  Company,  manufacturer 
in  Chicago  of  electro-medical  apparatus. 
This  company's  apparatus  will  be  car- 
ried in  stock  at  the  Los  Angeles,  San 
Francisco  and  Seattle  offices  of  the 
Western  Agencies  Company,  which  will 
sell  to  jobbers  and  assist  both  whole- 
salers and  retailers  in  disposing  of  their 
stocks. 

The  North  Coast  Electric  Company 

and  the  Northwest  Utilitor  Company, 
wholesale  dealers  in  electrical  machin- 
ery and  supplies,  are  to  house  their 
Spokane  branches  in  remodeled  quarters 


at  W.  330-36  Sprague  Avenue.  Main 
offices  of  the  company  are  in  Seattle. 
The  Spokane  branch  will  maintain  a 
stock  of  more  than  $50,000  worth  of 
machinery.  Albert  Reeves  will  be  the 
Spokane  manager  of  the  North  Coast 
Electric  Company. 

The  Steelduct  Company,  manufac- 
turer of  rigid  conduit,  Youngstown, 
Ohio,  has  appointed  two  new  sales 
agents.  The  Wood  &  Lane  Company, 
St.  Louis,  will  cover  the  states  of  Mis- 
souri, Kansas,  Arkansas,  Oklahoma  and 
Tennessee,  while  the  McNair  Electric 
Sales  Company,  Detroit,  wall  cover 
Michigan. 

The  Independent  Pneumatic  Tool 
Company,  600  West  Jackson  Boulevard, 
Chicago,  announces  the  removal  of  its 
Pittsburgh  office  from  1208  Farmers' 
Bank  Building  to  718  Bessemer  Build- 
ing, Sixth  Street  and  Duquesne  Way. 

The  American  Atmos  Corporation, 
Pittsburgh,  manufacturer  of  the  Atmos 
and  Dreager  oxygen  resuscitation  and 
breathing  apparatus,  announces  the  ap- 
pointment of  George  Oliver  Smith  as 
vice-president  and  chief  engineer. 

The  Play-O-Lite  Company,  formerly 
of  Buffalo,  has  moved  to  Worcester, 
Mass.,  and  will  establish  a  plant  in  the 
near  future  at  215  Front  Street  to 
manufacture  electric  lamps.  The  com- 
pany has  incorporated  under  the  laws 
cf  Massachusetts  with  a  capital  stock 
of  $15,000.  Allen  Frazer,  sales  man- 
agei  of  the  Wickwire-Spencer  Steel 
Corporation,  is  president. 

Ihs  Dudley  Electric  &  Machine  Com- 
pany, East  Fayette  Street,  Uniontown, 
Pa.,  lost  a  portion  of  its  plant  by  fire 
on  Feb.  22.  The  damage  is  estimated 
at  $50,000. 

The  Keystone  Hair  Insulator  Com- 
pany, 1243  Spring  Garden  Avenue, 
Pittsburgh,  manufacturer  of  electrical 
equipment,  is  reported  to  be  receiving 
bids  for  the  erection  of  a  three-story 
building,  70  ft.  x  100  ft.,  in  the  vicinity 
of  its  present  plant. 

The  Eureka  Sales  Company,  Indian- 
apolis, Ind.,  dealer  in  electrical  labor- 
saving  devices,  etc.,  has  moved  into  its 
new  three-story  and  basement  building 
at  34  South  Meriden  Street.  The  com- 
pany will  consolidate  its  wholesale  and 
retail  departments  with  its  warehouse. 
The  Sterling  Storage  Battery  Com- 
pany, Schenectady,  N.  Y.,  has  filed 
notice  of  reorganization  with  an  active 
capital  of  $55,000  and  $50,000  in  pre- 
ferred stock.  The  company  manufac- 
tures electrical  equipment. 

The  Pruitt-Deming  Manufacturing 
Company,  Edinburgh,  Ind.,  recently  or- 
ganized, has  completed  plans  to  estab- 
lish a  new  plant  for  the  manufacture  of 
storage-battery    equipment. 

The  General  Electric  Company,  Sche- 
nectady, N.  Y.,  has  completed  plans  for 
the  construction  of  its  proposed  new 
plant  at  New  Albany,  Ind.,  for  the  man- 
ufacture of  electric  lamps,  to  cost  about 
$1,000,000.  It  will  be  operated  in  the 
name  of  the  National  Lamps  Works 
division  of  the  company  and  will  give 
employment  to  about  600  operatives. 
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Foreign  Trade  Notes 


PROPOSRD  HYnnO-EI.KCTRlC  D&- 
VKLOPMKNTS  IN  NF.THRHI.A  NDS  15AST 
INPlliS. — There  are  indioutions,  acfonliiiB 
to  the  London  Enoini  ir.  that  ureat  ihanKes 
will  be  made  in  the  nietho<ls  of  supplying 
eleetricitv  for  light  and  power  in  the 
Netherlands  Kast  Indies.  Investigations 
are  now  under  way  lo  determine  the  pos- 
sibility of  utilizins  the  water  power  of  the 
various  rivers  with  a  view  to  eiiuippinK  for 
electrical  operation  the  railway  systems 
which  are  in  operation  as  well  as  those 
projected.  HousinB  anil  buildinK  schemes 
in  every  portion  of  the  larpe  towns  and 
seaports  in  Java  and  Sumatra  call  for  larjje 
supplies  of  electrical  apparatus  of  various 
types. 

lOLECTRIFICATION  OP  FINNISH 
RAILW.WS  PROl'OSF.D. — The  Director- 
General  of  the  Fiiini.-^h  Railway.'*.  accordinB 
to  hit  ct rival  Induslriis.  has  announced  that 
steps  have  been  taken  to  equip  the  Finni.sh 
state  railways  for  electrical  operation  and 
that  plans  and  estimates  for  the  work  will 
be  prepared  during  the  year. 

ELECTRICITY  FOR  WAIROA,  NEW 
ZEALAND. — ^The  ratepayers  of  the  Wairoa 
electric  power  district.  aeeordinR  to  the 
Sew  Zealand  Ga:rttr,  have  approved  the 
proposal  of  the  Wairoa  Electric  Power 
Board  to  borrow  the  sum  of  £1  on. 000  for 
the  following  purposes:  (1)  Erecting  mam 
electric  transmission  and  feeder  lines  be- 
tween Waikaremoana  and  the  borough  of 
Wairoa.  including  substations  and  equip- 
ments, to  cost  £35,000:  (2)  erecting  sub- 
sidiary transmission  lires,  feeders  and  sub- 
stations from  the  main  transmission  line 
to  outlving  districts  in  Wairoa  County, 
£60,000:  (3)  purchase  of  electric  motors, 
equipment,  etc.,  £5,000. 

MEXICAN  ELECTRIC  SYSTEM  TAKEN 
OVER  BT  CANADIAN  COMPANY.  —  A 
report  from  Consul  Stewart  to  the  Bureau 
of  Foreign  and  Domestic  Commerce  states 
that  the  Parral  Electric  &  Telephone  Com- 
pany, an  American  firm,  which  operated  the 
electric  and  telephone  systems  in  Parral. 
Chihuahua.  Mexi»o.  has  been  acquired  by 
the  Compafiia  Agricola  y  de  Fuerza  Elec- 
trica'  del  Rio  Conchos.  S.  A.,  a  Canadian 
company.  For  a  number  of  years  the  latter 
company  furnished  energy  to  the  Parral 
company,  but  now  it  proposes  to  distribute 
electricity  direct  to  the  consumer.  It  took 
over  the" system  on  Jan.  1  and  will  install 
a  practically  new  system. 

ADDITIONAL  CAPITAL  FOR  ELEC- 
TRIC COMPANIES  IN  GERMANY. — 
Fortv-four  electric  companies  in  Germany 
raised  739,000.000  marks  in  additional  cap- 
ital stock,  while  eight  new  companies  issued 
.shares  amounting  to  28,000,000  marks.  The 
German  General  Eleetiic  Company  is  ask- 
ing the  public  for  :iOO, 000,000  marks,  bring- 
ing its  capital  to  S50,000.000  marks,  larger 
than  that  of  anv  other  company.  Krupps' 
250  000,000  issue  was  greatly  oversub- 
scribed. The  total  new  capital  subscribed 
last  year,  8,202,000  marks,  compares  with 
total  value  of  all  existing  shares  m  1913  of 
1,"), 500,000, 000  marks. 

ELECTRIC  LIGHT  AND  POWER 
PLANT  IN  PARAGUAY.— A  bill  has  been 
presented  to  the  Paraguayan  Congress 
authorizing  the  municipality  of  Encarna- 
cion  to  call  for  bids  for  electric  light  and 
power  plants. 

ELECTRICALLY  LIGHTED  TRAINS 
IN  SIBERIA. — The  Chinese  Eastern  Rail- 
way is  planning  to  run  electrically  lighted 
trains  between  Harbin  and  Vladivostok, 
When  improvements  are  completed  on  this 
line  the  service  between  Harbin  and  Man- 
chuli  will  be  improved.  The  belief  is  ex- 
pressed that  conditions  in  Siberia  are  more 
stabilized  and  that  the  resumption  of  traa» 
relations  will  conn-  soon. 

ELECTRICAL  NEEDS  IN  SPAIN.— 
\ccording  to  a  publication  of  the  Guaranty 
Trust  Company  of  New  York,  Spain  is  well 
provided  with  foreign  goods,  particularly 
of  American  and  Gennan  origin,  and  gen- 
eral buying  has  decreased.  Prospects  for 
future  sales  depend  more  than  ever  upon 
the  quality  and  prices  of  articles  offered. 
There  is  a  demand,  however,  for  electro- 
technical  goods,  motors  and  turbines. 

NEW  ELECTRIC  PI^VNT  FOR  KARA- 
CHI INDIA. — The  Karachi  Electric  Supply 
Corporation,  Ltd.,  Consul  Richardson  re- 
ports, is  to  build  a  new  and  larger  central 
generating  plant,  instead  of  an  extension 
as  originally  planned.  The  proposed  station 
will  be  equipped  with  steam-driven  turbo- 
alternators  of  1,000  kw.  ea.^.  The  c^om- 
pany  plans  to  supply  electricity  throughout 
the  whole  municipal  area  of  Karachi  and 
also  to  any  point  within  a  radius  of  20 
miles  from   Karartii. 


FT,KCTRICAL.  INVESTMENTS  IN 
JAl'VN  IN  1920. — Inve.stment  in  new  co™" 
paiiies  in  Japan  during  1920  totaled  130,- 
000,000  yen  in  electrical  enterpri.st^s  ^.J.- 
600  00"  yen  in  manufactories,  2 1, 700,000 
yen  in  railwavs  and  electric  traction  roads, 
25  000  000  yen  in  banks  and  5,200,000  yen 
in 'mining,  according  to  the  Guaranty  ^rust 
Companv  of  New  York.  The  value  of  the 
yen  a  year  ago  was  4  7.1  cents  and  par  is 
49.8  cents;  present  value.  48.4  cents. 


New  Apparatus  and  Publications 

LIGHTING  GLASSWARE.— The  Jeffer- 
son Glass  Company.  Follansbee,  W.  Va., 
has  issued  photograph  No.  35,  showing 
approximately  300  pieces  of  glassware 
taken  from  its  catalog.  Photo  No.  3b, 
showing  still  more,  is  in  process  of  issuance. 
FIXTURE  CriAIN. — The  National  Chain 
Company,  College  Point.  L.  I.,  has  issued 
a  folder  on  its  lighting  fixture  chains. 

LUBRICATION. — "Lubrication  of  Steam 
Turbines."  Part  1,  is  the  subject  of  the 
February  issue  of  Lubrication,  published  by 
the  Texas  Company,  17  Battery  Place,  New 
York   City. 

CONSTRUCTION. — "Achievement"  is  the 
caption  of  a  folder  being  distributed  by  the 
J  G  White  Engineering  Corporation.  43 
Exchange  Place.  New  York  City,  giving 
information  on  power  developments,  etc. 

PA.PER-MILL  DRIVE. — A  new  type  of 
.sectionalized  motor  drive  for  paper  rna- 
chines  has  recently  been  developed  by  the 
General   Electric  Company. 

MOTOR  CONNECTOR. —  The  Bryant 
Electric  Company,  Bridgeport.  Conn.,  has 
brought  out  a  midget  motor  connector  for 
use  on  motor-driven  socket  devices. 

CONTROL. — The  General  Electric  Com- 
pany has  developed  new  types  of  semi- 
magnetic  and  full  magnetic  control  for 
alternating-current   elevator  motors. 

INDUSTRIAL  TRUCKS.— The  Baker  R 
&  L  Companv,  Cleveland,  has  developed  a 
duplex  compensating  suspension  for  its  in- 
dustrial trucks  and  tractors. 

AMMETER. —  The  Western  Electro- 
Mechanical  Company,  Oakland,  Cal.,  has 
put  out  its  Knopp  multi-range  alternating- 
current  ammeter  for  capacity  up  to  200 
amp. 

SWITCHES. — In  bulletin  No.  16-22. 
Harvey  Hubbell.  Inc..  Bridgeport.  Conn., 
describes  the  line  of  toggle  flush  switches 
equipped  with  adjustable  aligning  lugs  and 
plates. 

REDUCING  WASHER—  The  Safety 
Electric  Products  Company.  Inc.,  Los 
Angeles,  has  a  new  reducing  washer  for 
conduit   and   box  work. 

KNOCKOUT  SEAL. — A  new  knockout 
seal  has  been  developed  by  the  Safety 
Electric  Products  Company,  Inc.,  Los 
Angeles. 

LIGHTING  FIXTURE  PARTS.  —  The 
Crescent  Brass  Products  Company.  8410 
Lake  Avenue,  Cleveland,  is  distributing  a 
catalog  covering  its  lighting  fixture  parts. 
FEED-WATER  FILTER. — The  Griscom- 
Russell  Company,  90  West  Street,  New 
York  City,  has  issued  bulletin  No.  615. 
de.'icribing  the  G-R  multiscreen  filter,  a  re- 
design of  the  Reilly  water  filter  and  grease 
extractor. 

INDUCTION  MOTORS  ■  AND  FRE- 
QUENCY' CHANGERS.— The  General  Elec- 
tric Company,  Schenectady,  N.  Y.,  has  issued 
bulletin  No.  41,521A,  describing  its  high- 
speed motors  and  frequency  changers. 

MAGNETIC  PULLEYS. —The  Dings 
Magnetic  Separator  Company.  Milwaukee, 
is  distributing  a  leaflet  describing  its  mag- 
netic pulley  for  removing  iron  and  steel 
from    coal. 

PUMPING  EQUIPMENT.  —  The  Goulds 
Manufacturing  Company.  Seneca  Falls.  N. 
Y.  has  issued  a  catalog  describing  the 
Goulds  "Autowatcr"  system,  electrically- 
driven  pumps,  etc.  The  company  is  also 
circulating  a  small  booklet  giving  instruc- 
tions for  the  installation,  operation  and 
care  of  Goulds   "Hi-Speed"   pumps. 

W\SHING  MACHINES.— The  Wniite  Lily 
Manufacturing  Company.  Davenport.  Iowa, 
has  issued  a  catalog  describing  'Tho  White 
Line"  washing  machines. 

ELECTRICAL  EQUIPMENT  FOR 
BRIDGES.— Bulletin  No.  48,034,  issued  by 
the  General  Electric  Company,  covei-s  its 
electrical  equipment  for  movable  highway 
and  railway  bridges. 

CONNECTOR  PLUG. — The  Ideal  Electric 
Mf°ufacfuring  company  42  Walnut  Street 
Newark,  N.  J.,  is  distributing  a  fou  -page 
leaflet  describing  its  "Attachall  plug  for 
irons,  toasters,  stoves,  percolators,  etc. 


INDICATORS  AND  GAGES.— Tlie  Bach- 
arach  Industrial  Instrument  Company. 
Homewood  Station.  Pitt.sburgh,  is  distribu- 
ting pamphlet  .M.  <overing  its  engine  indi- 
cators (Maihak  type).  Bulletin  G  describes 
its  "Easy   Read"  manometers  and  gages. 

PORTABLE  INSTRUMENTS.  —  The 
Westinghouse  Electric  and  Manufacturing 
Companv  is  distributing  leaflet  No.  A3501. 
describing  its  type'  PX  portable  instruments 
for  general  testing  purposes. 

DESIGNS  FOR  BOILER  PLANT. — E.  W. 

Clark  Ji  Company  Management  t'orporation. 
Huntington  Bank  Building,  Columbus.  Ohio. 
is  distributing  booklet  A,  showing  designs 
of  unit  boiler  plants. 

SAFETY,  SANITATION  A.\D  WEL- 
FARE.— The  United  States  Steel  Corpora- 
tion, Bureau  of  Safety,  Sanitation  and  Wel- 
fare. 71  Broadway.  New  York  City,  has 
issued  bulletin  No.  8  on  this  work. 


New  Companies 


THE  AGLOW  SALES  COMPANY,  671 
Third  Avenue.  New  York  City,  has  been 
organized  by  Harry  and  Frank  Aglow.  I  lie 
founders  of  the  Artfibre  Products  Company, 
which  later  changed  its  name  to  the  Fibre- 
duro  Corporation.  Temporary  quarters 
have  been  established  at  the  above  address 
by  the  new  company,  and  it  will  cover  the 
field  in  fiber  compositions,  metal  lighting 
fixtures,  art  and  leaded  glass  and  silk 
shades. 

THE  PAOLI  WATER  &  LIGHT  COM- 
PANY' Paoli,  Ind..  has  been  incorporated 
with  a  capital  stock  of  $75,000.  The  direc- 
tors are  Raymond  Stout,  C.  C.  Johnson  and 
R.  M.  Cass. 

THE  C.  D.  ELECTRIC  COMPANY,  Phil- 
adelphia, has  been  incorporated  with  a  cap- 
ital stock  of  $5,000  by  F.  W.  Woodcock. 
C.  A.  McCIure  and  others. 

THE  TINKER  BROTHERS  ELECTRIC 
COMPANY.  Painesville,  Ohio,  has  been  in- 
corporated bv  C.  H.  and  M.  L.  Tinker  and 
A  J  Few.  The  company  is  capitalized  at 
$25,000. 

THE  ROCKFORD  POWER  MACHINERY 
COMPANY'.  Rockford,  111.,  has  been  incor- 
porated bv  Ray  Brown,  Charles  B.  Joyce  and 
Perry  C  Brown.  706  Seventh  Street,  with  a 
capital  stock  of  $35,000.  The  company  pro- 
poses to  manufacture  electric  winding 
machinery. 

THE  PROGRESSIVE  ELECTRIC  &  EN- 
GINEERING COMPANY.  Cleveland,  Ohio, 
has  been  incorporated  with  a  capital  stock 
of  $100,000  bv  H.  and  E.  J.  Flesher.  M.  L. 
Dillev,  B.  Horvath  and  H.  Bolotin. 

THE  NOCATBE  ICE  &  POWER  COM- 
PANY, Nocatee,  Fla..  has  been  incorporated 
with  a  capital  stock  of  $5,000  by  F.  R. 
McConnell.  C.  F.  Walker  and  H.  T.  Davis. 

THE  WHEATON  LIGHT.  ICE  &  COLD 
STORAGE  COMPANY.  WTieaton.  Mo.,  has 
been  incorporated  with  a  capital  stock  of 
$40,000.  W.  A.  Davidson  is  interested  in 
the  company. 

THE  CONNELLY  SPRINGS  LIGHT.  & 
POWER  COMPANY,  Connelly  Springs.  N. 
C  has  been  incorporated  with  a  capital 
stock  of  $25,000  by  R.  R.  Ennis,  W.  J. 
Davis  and   A.   C.   Page. 

THE  GLOBE  CODE-STANDARD  ELEC- 
TRIC COMPANY.  Hamilton.  Ont..  has  been 
incorporated  bv  George  W.  Harper,  Roy  A\ 
Baxter,  Frederick  J.  Christmas  and  others. 
The  company  is  capitalized  at  $40,000  and 
proposes   to  manufacture   electric  switches. 

^'tHE  INTERCOURSE  (PA.)  ELECTRIC 
COMPYNY  has  been  incorporated  with  a 
capital  stock  of  $65,000  and  has  acquired 
the  property  and  holdings  of_  the  Inter- 
course Electric  Light.  Heat  &  Power  Com- 
pany, the  Paradise  Electrical  Company,  the 
Salisbury  Electrical  Company  and  the  East 
LampeteV  Electrical  Company.  Enos  L. 
Zimmerman  is   general  manager. 

THE  UNITED  ELECTRIC  SERVICE 
COMPANY,  Springfield.  Mass..  has  been 
incorporated  by  Edward  A.  Higney  Palmer. 
Mass  ;  John  G.  WaddcU  and  Charles  J. 
Weston,  Springfield.  The  company  is  cap- 
italized at  $100,000  and  proposes  to_ manu- 
facture electrical  appliances  and  equipment. 
THE  ELECTRIC  CHEMICAL  LABORA- 
TORIES 527  Gaither  Building.  Baltimore, 
Md  has  been  incorporated  with  a  capital 
stock  of  $10,000  by  William  Hardy.  Herman 
M  North  and  Samuel  H.  Reed. 
'  THE  REFRACTORY  PRODUCTS  COM- 
T>iT>JY  Fredericksburg.  Va.,  has  been  in- 
fo1:?oTated  w?th  a  capital  stock  of  $3^0.000 
S  manufacture  insulating  material  The 
omcers  are:  W.  S.  Quigley.  president  L.  E. 
Turk  treasurer,  both  of  New  York  City 
and  T.  M.  Cavin,  secretary. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  Feb. 


1921) 


I 


1,369.353.  Method  op  Making  Grid  Plates  ; 
Paul  B.  Rabe,  Chicago.  111.  App.  filed 
April  30.  1919.  Apertures  and  paste- 
receiving  devices  are  formed  by  a  single 
punching. 

1,369.360.  Method  of  Welding  Electrically 
Sheet-Zinc  Lap  Seams  ;  Edmund  Schro- 
der, Berlin.  Germany.  App.  filed  Jan.  13. 
1917.      Resistance  welding  process. 

1.369.403.  Testing  Apparatus;  Charles  S. 
Demarest  and  Hugh  F.  Shoffstall.  Brook- 
lyn. N.  T.  App.  filed  March  19,  1919. 
For   telephone,   light   and   power   circuits. 

1.369.407.  Rheostat;  Frederick  t)iehl. 
Elizabeth.  N.  J.  App.  filed  Oct.  2,  1917. 
Variable,  wire-wound. 

1.369.408.  Commutator  and  Commutator 
Bar  ;  Frederick  Diehl,  Elizabeth,  N.  J. 
App.  filed  April  30.  1918.  Iron  and  cop- 
per segment. 

1.369.457.  Electro-ionic  System  of  Con- 
trol and  Regulation  ;  Frederich  W. 
Meyer.  Milwaukee.  Wis.  App.  filed  March 
22,  1919.  Effects  of  cascade  arrangement 
obtained  by  a  single  valve. 

1.369.475.  IMMERSIRLE  Heating  Unit;  Louis 
J.  Schneider.  Milwaukee.  Wis.  App.  filed 
May  11,  1920,  Circuit  automatically 
completed  when  device  is  immersed. 

1,369.516.  Magnetic  Separator;  John  P. 
Bethke,  Milwaukee,  Wis.  App.  filed  Nov. 
5,    1917.      Magnetic   pulley. 

1,369,564.  Flashlight;  Frank  W.  Slady, 
Bridgeport.  Conn.  App.  filed  June  11, 
1919.      Improved   switch. 

1.369.578.  Electric  Furnace;  Max  R. 
Trembour.  Troy,  N.  Y.  App.  filed  Oct.  1. 
1919.      Conducting  hearth. 

1.369,589.  Elbow  Fitting  for  Electric 
Installations  ;  Wheeler  H.  Vibber,  New 
London,  Conn.  App.  filed  Dec.  2,  1919. 
For  pipe  conduit. 

1,369.594.  Ignition  Device  for  Internal- 
Combustion  Engines;  Robert  A.  Will- 
iams. Llanwnda,  near  Carnarvon.  Wales. 
App.  filed  Sept.  9.  1920.  No  rotating 
coils. 

1,369,601.  High-Frequenct  Alternator: 
Ernst  F.  W.  Alexanderson,  Schenectady, 
N.  T.  App.  filed  Nov.  4,  1918.  Improved 
rotor, 

1,369,630.  Sanitary  Mouthpiece  Cover; 
Harry  V.  Dempster,  Minneapolis,  Minn. 
App.  filed  March  15,  1920.     For  telephone. 

1,369,635.  Electrical  Connector;  Harry 
A.  Douglas,  Bronson,  Mich.  App.  filed 
Feb.  19,  1919.  For  connecting  incan- 
descent  electric   lamps. 

1.369.644.  Safety  Lamp;  Frank  T.  For- 
ster,  Pittsfield,  Mass.     App.  filed  June   7, 

1917.  For   use   in    mines   and    explosive 
factories. 

1.369.645.  Facile  Assembly  for  Lamp 
Sockets  ;  Edgar  H.  Freeman.  Trenton. 
N.  J.     App.  filed  Oct.   21.  1916. 

1,369.680.  Bank  Contact  :  Frank  A.  Lund- 
quist,    Chicago.    111.      App,    filed    July    19, 

1918.  Automatic  telephone  exchanges. 
1.369.702.     Electric  Heating  System  ;  Jose 

A.    Oca-Balda.    New    York.    N.    Y.      Aj)p. 
filed  April  12.  1920.     Radiator. 

1.369.714.  Electric  Fixation  of  Gases  ; 
George  T.  Southgate.  East  Orange.  N.  J. 
App.  filed  April  11.  1918.  Fixation  of 
atmospheric   nitrogen. 

1.369.715.  Tire-Wrapping  Machine  ;  Claus 
Spreckles,  San  Diego.  Cal.  App.  filed 
Feb.  28,  1918.  For  wrapping  pneumatic 
tires. 

(Issued  March  1.  1921) 
1,369.765.  Pole  and  Method  of  Construct- 
ing Same  ;  Robert  L.  Alexander.  Wcgc 
Allis.  Wis.  App.  filed  Aug.  28.  1918.  For 
large  alternating-current  generators. 
1.369,781.  Signaling  System  ;  Theodore  W. 
Case.  Scipio.  N.  Y.  App.  filed  Feb.  20. 
1918.  For  detecting  visible  and  invisible 
light  rays. 

1.369.795.  Trolley  Pole;  Charles  S.  Essex. 
Pomeroy,  Ohio.  App.  filed  May  2,  1917. 
For  train  locomotives. 


1,369.805.  Secret-Communication  Sys- 
tem ;  Baxter  P.  Hamilton.  Brooklyn. 
N.  Y.  App.  filed  Dec.  27.  1919.  For  In- 
suring secrecy. 

1.369.813.  Primary  Cell;  Park  B.  Hyde. 
Ba.st  Orange,  N.  J.  App.  filed  March  18. 
1919.     Caustic  alkali  as  electrolyte. 

1.369.863.  Governor;  William  M.  White. 
Milwaukee,  Wis.  App.  filed  Sept.  15,  1917. 
Speed  governor  for  generators. 

1.369.892,     Lighting  Apparatus  ;  Ellsworth 

A.  Hawthorne.  Bridgeport.  Conn.  App. 
filed  April  6.  1918.  Portable  dry-battery 
lamp. 

1.369.900.  Electric  Liquid  Heater:  Bar- 
nett  W.  Macv.  Jacksonville.  Fla.  Ai)p. 
filed  Jan.   5.  1920.     Coil  heats  pipe. 

1.369,931.  Storage  Battery:  Harry  Mc- 
creary. Youngstown,  Ohio,  App.  filed 
May   10.   1920.      Used  in  automobiles. 

1,369.935.  Hot- AIR  Syringe:  Oscar  H. 
Pieper  and  Alphonse  F.  Pieper.  Rochester. 
N.  Y.  App,  filed  Aug.  13.  1917.  Em- 
ployed by  dentists. 

1.369.938,  Vanity  Case;  Bertha  M,  Schwab. 
Good  Ground.  N.  Y.  App.  filed  Dec.  6. 
1919.  Provision  for  illumination  of 
mirror. 

1.369.984.      Metal  Vapor   Rectifier  ;    Bela 

B.  Schafer.  Baden,  Switzerland.  App. 
filed  July  14,  1920.  Means  for  increas- 
ing suction. 

1.270.004.  Circuit-Interrupting  System  ; 
Lewis  W.  Chubb.  Pittsburgh.  Pa.  App. 
filed  July  28,  1917.     For  rectifying. 

1.370.005.  Starting  Mechanism  for  Gas 
Engines  ;  Frank  Conrad.  Pittsburgh,  Pa. 
App.  filed  July  19,   1913. 

1.370.011.  Storage  Battery;  Bruce  Ford, 
Philadelphia,  Pa.  App.  filed  Aug.  23, 
1919.     Plate  support. 

1.370.012.  Vent  Cover  for  Stor.ige  Bat- 
teries ;  Bruce  Ford.  Philadelphia.  Pa. 
App.  filed  Sept.  18,  1919.  Used  on  sub- 
marines. 

1.370.013.  Storage-Battery  Plate  ;  Bruce 
Ford,  Philadelphia,  Pa.  App,  filed  Jan. 
23.  1920.  For  starting  automobile  en- 
gines. 

1.370.014.  Storage-Battery  Plate  or  Elec- 
trode ;  Charles  D.  Galloway,  Philadelphia. 
Pa.  App.  filed  Sept.  4.  1918.  Material 
inclosed  in  perforated  insulating  tubes. 

1.370.016.  Electric  System  for  Electric 
Furnaces  :  Henry  A.  Greaves  and  Harrv 
Etchells.  Sheffield.  England.  App.  filed 
Sept  12,  1918.  Three-phase  conducting 
hearth. 

1.370.018.  Trolley  Shoe;  Oliver  P.  Hippie, 
Wilkins  Township.  Allegheny  County,  Pa. 
App.  filed  March  14,  1917.  Current-col- 
lecting devices. 

1.370.019.  Moter-Control  System  ;  Henry 
D.  James.  Edgewood  Pa!-k.  Pa.  App. 
filed  Jan.  29.  1917.     For  starting. 

1.370.033.  Approach  for  Trolley  Frogs; 
Frederick  H.  Miller.  Wilkinsburg.  Pa. 
App.  filed  April  9,  1919.  Renewable  ap- 
proach members. 

1.370.034.  Motor-Control  System  ;  Leonard 
Miller.  Whitefield.  England.  App,  filed 
May   6,    1919.      Automatic   contactor   type. 

1.370.051.  Starting  Mechanism  for  Auto- 
mobiles ;  Otto  S.  Schairer,  Oakmont.  Pa. 
App.  filed  Aug.  22,  1913.  Different  rela- 
tive speeds  operating  as  a  motor  and  as  a 
generator. 

1.370.052.  Dry  Cell;  Arlie  W.  Schorger. 
Madison.  Wis.  App.  filed  Nov.  19,  19.18. 
Elimination  of  gauze  bag. 

1.370.054.  Dry  Cell  and  Method  op  Man- 
ufacturing the  Same  ;  Walter  Z.  Schulte, 
Madison.  Wis.  App.  filed  May  15,  1920. 
Bag  type. 

1.370.055.  Dry  Cell  and  Method  op  Man- 
ufacturing the  Same  ;  Walter  B.  Schulte. 
Madison.  Wis.  App,  filed  May  15,  1920. 
To  eliminate  air  bubbles. 

1.370.056.  Two-Solution  Method  op  Past- 
ing ;  Walter  B.  Schulte,  Madison,  Wis. 
App.  filed  June  10,   1920.      Dry  cells. 

1.370.058.  Secondary-Battery  Plate  or 
Electrode  ;  Edward  W.  Smith,  Philadel- 
phia. Pa.  App.  filed  Sept.  4.  1918.  Con- 
ducting rods  embedded  in  active  material. 

1.370.059.  Calling  Device  ;  Ernest  R. 
Smith.  San  Francisco.  Cal.  App.  filed 
July  30.  1920.  For  calling  guests  at  a 
hotel,  etc. 

1,370.064.  Storage-Battery  Separator  ; 
Godfrey  Steerup,  Chicago.  111.  App,  filed 
June  7.  1919.     Method  of  treating  wood. 

1,370.077.  Distributer  Unit  for  Ignition 
Systems  ;  Ralph  H.  Whisler.  Detroit, 
Mich.  App.  filed  May  31,  1919.  High- 
tension,   high-frequency   ignition. 

1,370,090.  Method  op  and  Means  for 
Melting  Brass  and  Similar  Scrap: 
Walter  R.  Clark,  Bridgeport.  Conn.  App. 
filed   Aug.    2,    1918.     Induction    furnace. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

BRATTLEF.ORO.  VT. — The  F.  R.  Patch 
Manufacturing-  Company  plans  to  build  a 
power  plant  and  a  dam.  125  ft.  long  and 
40  ft.  high,  on  Bast  Creek,  one  mile  north 
of  Brattleboro. 

ROYALSTON.  MASS.— The  installation 
of  an  electric  plant  in  Royalston  is  under 
consideration.  The  plans  include  a  trans- 
mission line  estimated  at  a  cost  of  between 
$10,000  and  $12,000. 

HARTFORD.  CONN,  —  The  Board  of 
Health  and  the  Board  of  Charities  have 
had  plans  prepared  for  the  construction  of 
a  power  house  and  laundry  on  Vine  Street 
to  cost  about  $77,000.  K.  G.  Lincoln  is 
chairman  of  the  joint  committee. 


Middle  Atlantic  States 

BROOKLYN.  N.  Y.— The  Brooklyn  Edi- 
son company.  3()0  Pearl  Street,  has  had 
plans  prepared  tor  the  construction  of  a 
two-story  substation.  30  ft.  x  100  ft.,  on 
Sumpter  Street  near  Stone  Street,  to  cost 
about  $60,000.  The  company  also  contem- 
plates the  construction  of  a  new  coal  hoist- 
ing and  handling  plant  at  Sixty-sixth 
Street  to  cost  about  $125,000. 

BROOKLYN,  N.  Y. — Considerable  elec- 
trical machinery,  refrigerating  and  ice-man- 
ufacturing equipment  will  be  installed  in  the 
plant  to  be  built  on  Tilden  Avenue  by  Rubel 
Brothers.  Glenmore  Avenue  and  Junius 
Street,   at   a  cost   of   about   $500,000. 

CADY^^ILLE,  N.  Y.— Bids  wull  soon  be 
asked  by  the  International  Paper  Company, 
30  Church  Street,  New  York  City,  for  the 
construction  of  a  hydro-electric  plant  on 
Saranac  Road.  Cadyville,  to  cost  about 
$250,000.  A.  H.  White.  30  Church  Street. 
New   York  City,   is  architect  and   engineer. 

CORNING,  N.  Y.— The  Corning  Glass 
Works  contemplate  the  construction  of  a 
new  power  plant  to  cost  about  $250,000. 
including  equipment.  The  Dwight  P.  Rob- 
inson Company.  125  East  Forty-sixth  Street. 
New  York  City,  is  engineer. 

MASPETH.  N.  Y. — The  United  States 
Industrial  Alcohol  Company,  27  William 
Street  New  York  City,  will  install  consid- 
erable electrical  machinery  in  its  plant  to 
be  built  at  Grand  Avenue  and  Harrison 
Street,  Maspeth,  to  cost  about  $500,000. 

NEW  YORK,  N.  Y,— The  Sinram  Broth- 
ers. 910  East  Fifth  Street,  plan  to  install 
electrically  operated  machinery  for  convey- 
ing, hoisting,  etc.,  in  the  coal  pocket  to  be 
constructed  on  waterfront  property  on  the 
Bast  River  near  Thirty-seventh  Street. 

ROCHESTER.  N.  Y. — Bids,  it  is  reported, 
are  being  asked  by  Sibley.  Lindsay  &  Curr. 
Bast  Main  Street  and  Clinton  Avenue,  for 
the  construction  of  an  addition  to  the  power 
plant  used  in  connection  with  their  depart- 
ment store. 

ROSSIE.  N.  Y.— The  Rossie  Electric  & 
Manufacturing  Corporation  has  applied  to 
the  Public  Service  Commission  for  permis- 
sion to  construct  new  electric  light  and 
power  plants  at  Hammond  and  Rossie, 
St.  Lawrence  County. 

ST.  GEORGE.  S.  I..  N.  Y.— The  construc- 
tion of  a  municipal  power  station  to  suppLv 
energy  for  the  ferry  terminal  and  shoos, 
the  East  Shore  piers  and  municipal  trolley 
lines,  has  been  proposed  by  Commissioner 
Whalen  of  the  Department  of  Plants  and 
Structures.  The  plans  would  include  the 
construction  and  equipment  of  a  9.000-kw. 
power  plant  to  cost  $1,917,900;  substation 
at  Stapleton  docks,  $57,750  ;  transmission 
lines  to  Stapleton  and  Concord.  $9,500  ; 
transformer  and  changes  at  SL  (3eorge. 
$3,000  ;  construction  and  equipment  of  addi- 
tional coal  bunker,   $30,000  ;   etc. 

LINCOLN  PARK,  N.  J.— The  establi,sh- 
ment  of  a  lighting  district  in  Lincoln  Park 
is  contemplated.  Pequannock  Township 
Board  is  in  charge  of  the  proposed  work. 

BAKERSTOWN,  PA,— Plans  have  been 
completed  by  the  Pittsburgh  Cut  Flower 
Company,  116  Seventh  Avenue,  Pittsburgh, 
for  the  construction  of  a  power  house  at  its 
local  plant. 

BETHLEHEM,  PA,  —  The  Bethlehem 
Hotel  Corporation  contemplates  the  installa- 
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lion  of  considerable  electiiitil  equipment  in 
the  proposed  ten  -  stoiy  liotel  estimated  to 
cost  more  than  $500,000. 

GL.EN  ROCK,  P.V. — The  erection  of  an 
•  addition  to  tlie  power  liouso  of  the  lOnter- 
prise  Furniture  Company  is  under  consid- 
eration. 

PHII^AnRLPHIA.  r.\. — Plans  have  been 
completed  by  the  American  Ice  (.'onipany 
for  tlie  construction  of  an  addition  to  its 
power  house  at  Walnut  l^ane  and  Belfleld 
Street.  Improvements  to  the  present  struc- 
ture will  also  be  made. 

SCR.VNTON.  PA.  —  The  electric  power 
plant  of  the  Coalbrook  colliery  of  the  Hud- 
son Coal  Company,  nortli  of  this  city,  it  is 
reported,  h.is  been  damaged  by  Are,  causing 
a  loss  of  about   $30,000. 

BAI>Tl.MORK.  .MD.  —  The  Washington. 
ISaltimorc  &  Annapolis  Rlectric  Railroad 
Company,  108  North  liberty  Street,  lias 
been  granted  permission  by  the  Public 
Service  Commission  to  issue  $1,100,000  in 
notes,  part  of  the  proceeds  to  be  used  for 
extensions,    improvements,    operations,    etc. 

B.\T-TIMORE,  .MD. — The  Western  Mary- 
land Hairy,  Inc..  I,inden  .\venue  and  Dol- 
phin Street,  will  install  considerable  eh'c- 
trical  and  mechanical  erjuipment  in  the 
proposeil  milk  pasteurizing  .and  distributing 
plant  to  be  lonstructed  at  an  estimated  cost 
of  $1,000,000.     T.   D.   Baxter  is  chairman. 

RIVERPAI^E.  iMPi. — The  Council  has  ap- 
pointed a  cornmitt••^•  to  prepare  plans  and 
specifications  for  a  mimicipal  lighting  plant 
and  distributing  system. 

CH.VRI.KSTON,  W.  VA. — The  Virginian 
Power  Company  contemplates  the  installa- 
tion of  a  fourth  electrical  unit,  consisting 
of  a  25.000-kva.  turbo-generator  at  its 
Cabin  Creek  station.  The  cost  is  estimated 
at  $1,000,000. 

HUNTINGTON'.  W.  VA.  —  The  Parsons 
Company.  IISJ  Tentli  Street,  it  is  reported, 
will  i-eceive  bids  in  .Ma.\'  fnj-  the  installation 
of  electrical  equipment  and  mining  machi- 
nery at  its  properties  in  the  vicinity  of 
Peach  Creek.  A.  F.  Par.sons  is  president 
and  manager. 

LEWISBURCr,  W.  VA. — The  construction 
of  a  power  plant  at  the  L,ewisburK  Seminary 
for  Girls  is  undei-  consideration.  Vi\  J.  I. 
.\nderson  is  president  ;  S.  S.  Johnson  People's 
Bank  Building,   Lynchburg,  is  architect. 

NORFOLK.  VA. — The  installation  of  an 
ornamental  lighting  system  on  ]\Iain  .Stre<*t 
is  contemplated.  The  cost  is  estimated  at 
$12,000. 

WASHINGTON,  D.  C, — Bids  will  be  re- 
ceived by  the  Bureau  of  Supplies  and  Ac- 
counts. Navy  Department,  Washington, 
U.  C,  for  furnishing  the  following:  Until 
.March  2't.  Charleston,  Schedule  7687 — mis- 
<-ellaneous  quantity  of  switchboard  panels  ; 
Philadelphia,  Pa.,  Schedule  7694 — miseel-| 
laneous  quantity  of  electric  cable.  Until 
.March  2n.  Puget  .Sound,  Wash.,  Schedule 
7666 — miscellaneous  quantity  of  electric 
wire  and  cable  ;  Eastei-n  and  Western  Tards. 
Schedule  7664 — miscellaneous  quantity  of 
electric  wire  and  cable.  Until  April  1,  Mare 
Island.  Cal.,  Schedule  7686 — miscellaneous 
'luantity  of  magnet  wire.  Until  April  8, 
.Mare  Island.  Cal.,  Schedule  7676 — nine  elec- 
tric motor.s.  Applications  for  proposal 
blanks  should  designate  the  schedule  de- 
sired by  number. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  Chief  Signal  Offi- 
cer of  the  .\rmy.  Washington,  T>.  C,  until 
March  2.''j,  circular  PR  .';929-laCP,  for  radio 
receivers  and  transmitters  in  lots  of  lOo. 
200.  250  and  .100.  Further  information  m-ay 
lie  obtained  on  application  to  above  office. 


PEORIA,  ILL. — The  installation  of  an 
orn.imental  street-lighting  system  through- 
out the  city  is  under  consideration. 

.lEFFERSON^  WIS. —The  question  of 
issuing  $22,000  in  bonds  for  improvements 
to  the  light  and  water  system  is  under 
consideration. 

WHITEHALL,  WIS. — Plans  have  been 
prepared  for  a  powei'  liouse  and  other  im- 
provements for  the  county  asyltnn  to  cost 
about  $12,000.  P.  K.  Risberg  is  county 
auditor. 

DULUTH,  MINN. — The  Northern  States 
Electric  Construction  ("ompany  contem- 
plates the  installation  of  a  light  and  power 
system  and  the  erection  of  transmission 
lines.  For  further  information  address  R. 
H.  Hilgedick,  117  East  Second  Street. 

MINNEAPOLIS.  MINN. — The  Minneap-' 
olis  General  Electric  Company,  15  South 
Fifth  Street,  plans  to  install  a  new  30.000- 
kw.  steam  electric  generating  unit  at  its 
Riverside  station.  The  company  .also  con- 
templates the  erection  of  a  100,000-volt  tie 
line  between  St.  Paul  and  Minneapolis  for 
increased  service, 

BARNES  CITY  lOWA.^The  Williams 
Electric  Company,  recently  incorporated 
with  a  capital  of  $20,000,  plans  to  furnish 
electric  light  and  power  service  in  the  city. 
Fred  Williams  is  president. 

BOONE.  IOWA. — The  Iowa  Railway  & 
Light  Company  contemplates  improvements 
to  its  local  properties  during  the  year  to 
cost  about  $64,030.  F.  W.  Linsbaugh  is 
manager. 


North  Central  States 

BENTON  HARBOR.  MICH. — A  new  curb- 
lighting  system  in  Benton  Harbor  is  under 
consideration. 

DETROIT,  MICH. — The  ,Semet-Solvay 
Company  has  had  iilans  prepared  for  the 
construction  of  a  new  power  house. 

UNION  <MTY,  .MICH. — The  proposal  to 
issue  $80,000  in  bonds  for  the  development 
of  a  water-power  system  west  of  Union 
City  will  be  submitted  to  the  voters  at  an 
early  date. 

CINCINNATI,  OHIO. — The  Stellar  Refi- 
nery Company,  W'ooster.  has  plans  under 
way  for  the  construction  of  .an  oil  reflnery, 
power  house  and  pumping  plant  mar  <."in- 
cinnati,  to  cost  about  $300  000,  including 
equipment.     E.   M.  Quincy  is  vice-president. 

COLUMBIA.  KY. — The  plant  of  the  Co- 
lumbia Light  Company  has  been  purchased 
by  S.  E.  Shiveley,  .1.  S.  Knifely  and  others 
for  $22,000.  The  new  owners,  it  is  under- 
stood, plan  to  make  improvements  and  ex- 
tensions to  the  plant. 


Southern  States 

BL.\CK  CKKEK,  N.  C. — .\  proposal  to 
i.ssue  $10,000  in  bonds  for  the  installation 
of  an  electric  light  system  will  be  submitterl 
to  the  voters.    W.  T.   Privett  is  town  clerk. 

ELM  CITY,  N.  C— Arrangements  are 
being  iiiade  for  an  issue  of  electric  light 
bonds  to  the  amomil  of  $25,000.  C.  Win- 
Slead   is    town   clerk. 

NEWBERRY,  S.  C. — Bids,  it  is  reported, 
will  soon  be  asked  for  extension  to  the 
electrit:  light  system  and  other  mimicipal 
improvements.  Sanders  &  Sweeny.  An- 
derson,   are   engineers. 

NOCATEK.  FLA.— The  Nocatee  Ice  & 
Power  Company,  recently  organized,  con- 
templates the  operation  of  a.  local  light  and 
power  s.vstem.  F.  R.  McConnell  is  inter- 
ested in  the  company. 

OCALA.  FLA. — The  Ocklawaha  Reclama- 
tion Farms  have  appIieiT  to  the  Federal 
Power  Commission  for  iiermission  to  de- 
velop power  for  public  utility  purposes  at 
the  government  lock  and  dam  in  the  Ock- 
lawaha  River,   Marion   County. 

SOUTH  JACKSONVILLE.  FLA.  —  The 
City  Council  has  approved  an  issue  of  $190.- 
000  in  bonds,  part  of  which  will  be  used  for 
extensions  to  the  electric  light  and  power 
system. 

CLEARWATER,  ALA. — The  installation 
of  an  electric  lighting  plant  in  Clearwater 
is  contemplated. 

WINON.\,  MISS.  —  Arrangements  have 
been  made  by  city  ofhcials  for  an  issue 
of  $60,000  in  bonds  for  the  purchase  of  the 
plant  of  the  Winona  Light.  Ice.  Water  & 
.Sewage  Company.  The  plant  will  be  known 
as  the  Winona  Public  Utilit.v  Plant  and  will 
he  entirely  remodeled.  Lighting  and  water 
service  will  be  extended  to  cover  the  whole 
town.  John  T.  Sharp,  Jr.,  Canton,  is  man- 
ager and  H.  E.  Johnson  is  local  superin- 
tendent. 

COTTER,  ARK. — The  Dixie  Power  Com- 
pany, 1100  Title  Guaranty  Building.  St. 
Louis,  Mo.,  has  been  granted  permission 
by  the  Federal  Power  Commission  to  con- 
struct a  hydro-electric  plant  and  a  high- 
head  dam  on  the  White  River.  The  plans 
include  the  development  of  100,000  primary 
horsepower  for  distribution  in  Arkansas. 
Missouri  and  Oklahoma,  W.  V.  Powell  is 
president ;  Col.  H.  A.  Allen.  23  Metropoli- 
tan Block,  Chicago,  III.,  is  consulting  engi- 
neer. 

ALEXANDRIA,  LA.  —  The  Louisiana 
Gas  Distributing  Corporation,  recently  or- 
ganized with  a  capital  of  $10,000,000,  it 
is  reported,  plans  to  investigate  the  possi- 
i»ility  of  distributing  electric  power  and 
natural  gas  in  Louisiana.  William  Polk 
and  others  are  directors  of  the  company. 

FREDERICKSBURG.  TEX, — The  elec- 
tric light  and  power  plant  of  Ernest  Wilke 
&  Comiiany,  it  is  rej:)orted.  has  been  (iam- 
aged  by  fire  causing  a  loss  of  about  $35,000. 
The  pl'.int,   it   is  understood,  will  be  rebuilt. 


WATER  INTAKES  AT  HELL,  GATE 
STATION 

Seawall  and  circulating  water  intakes 
for  280,000-kw.  Hell  Gate  station  of  The 
United  Electric  Light  &  Power  Company 
now  being  constructed  in  New  York  City. 
The  station  was  designed  b.v  Thomas  B. 
Murray,  Inc.,  and  will  cost  approximately 
$25.000,0011. 


FULTON,  MO. — The  construction  of  a 
power  house  at  the  State  Hospital  is  con- 
templated.    M.  O.  Biggs  is  superintendent. 

WHE.\TON.  MO. — The  Wheaton  Light 
Ice  &  Cold  Storage  Company,  recently  or- 
ganized, has  plans  under  way  for  tlie  con- 
struction of  an  electric  power  plant  to  cost 
about  $50,000.     H.  C    Hindman  is  manager. 

NOONAN,  N.  D. — Plans  are  under  con- 
sideration to  erect  an  electric  power  plant 
at  the  mines  near  here  to  supply  electricity 
in  Noonan,  Crosby  and  Ambrose. 

CANASTOTA.  S.  D. — At  an  election  to 
be  held  soon  the  proposal  to  issue  bonds 
to  establish  an  electric  light  plant  will  be 
submitted  to  the  voters. 

F.MRBIIRY.  NEB. — New  equipment  in- 
cluding a  550-kw.  generator  and  ('orliss 
engine,  is  being  installed  at  the  municipal 
electric  plant.  The  erection  of  a  23-mlle 
transmission  line  to  connect  at  several  small 
towns    is    also  planned. 

JUNCTION  CITY,  KAN. — The  United 
Light  &  T*owcr  Company,  .\bllene.  has  com- 
pleted plans  for  the  extension  of  its  lines 
into  the  oil  district  and  the  towns  of  Flor- 
ence and  Peabody. 

TOPEKA.  KAN. — The  State  Senate  has 
passed  a  bill  providing  for  an  appropriation 
of  $50,000  for  the  construction  of  a  new 
power  house  at  Western  University  in  Quin- 
dare. 


Pacific  and  Mountain  States 

KELSO.  W.\Sn.— Tlie  Long-Bell  Lumbel 
Company  plans  to  build  an  electrically 
operated  lumber  mill. 

SPOKANE.  WASH— The  Amalgamated 
Gold  Mines  Company,  Blewett,  plans  to 
l>uild  a  h.vdro-electric  plant  to  cost  about 
$50,000.     C.   R.   Hesseltine  is  president 

LOS  ANGELES,  CAL.  —  The  Federal 
Power  Commission  has  approved  the  appli- 
cation of  the  Southern  California  Edison 
Company  for  a  200.000-hp.  hydro-electric 
development  of  the  San  Joaquin  River.  This 
is  part  of  the  $100,000.0u0  project  contem- 
plated by  the  <-ompany. 

WESTWOOD.  CAL.^The  Mount  Shasta 
Power  Corporation,  a  subsidiary  of  the 
Pacific  Gas  &  Electric  Company  of  San 
Francisco  plans  to  build  two  power  houses 
on  the  Rising  River  and  Hat  Creek  water- 
sheds for  the  Red  River  Lumber  Company. 
Application  is  now  before  the  State  Rail- 
road Commission  for  approval  of  the  con- 
struction of  the  power  plant  and  the  leasing 
of  certain  lands  needed  by  the  Mount 
Shasta  Power  Corporation  in  its  hydro- 
electric program  on  the  Pit  River. 

OGDEN.  UTAH — At  an  election  to  be 
held  March  26  the  proposal  to  issue  $2,025,- 
(lOO  in  bonds  for  an  electric  lighting  system 
will  be  submitted  to  the  voters. 


Miscellaneous 

FORD  ISL.VND,  H.  T — Bids  will  be  re- 
ceived by  the  Bureau  of  Yards  and  Docks. 
Navy  Department.  Washington.  D.  C.  until 
May  11,  specification  4401,  for  electric 
supply  and  distribution  system  at  Ford  Is- 
land. 
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Pulling  Together  for 
the  Common  Good 

ELECTRICAL  manufacturers  are  among  the  most 
enterprising  and  wide  awake  in  the  country.  Nor  is 
their  product  one  whit  less  admirable  than  they.  Not 
only  does  it  suffice,  but  in  addition  it  possesses  those 
intangible  qualities  which  make  for  superiority.  We 
say  this  not  in  the  spirit  of  braggadocio  but  as  a 
matter  of  pride,  for  it  is  gratifying  to  witness  not  only 
the  continued  excellence  of  the  product  but  the  kindly 
feeling  of  comradeship  which  pervades  the  industry  and 
is  becoming  more  and  more  conspicuous  every  day.  This 
naturally  has  led  to  more  sympathetic  appreciation  of 
the  functions  of  each  branch  of  the  industry  and  to  more 
genuine  and  closer  co-operation.  Do  the  contractors 
need  help,  it  is  forthcoming.  Is  the  development  of  the 
electric  light  and  power  industry  stopped  temporarily 
for  want  of  funds,  immediately  there  is  a  prompt  and 
hearty  response  in  the  shape  of  a  good-will  campaign. 
This  is  not  charity,  but  good  business,  as  a  moment's 
reflection  will  show.  "Is  it  good  for  the  industry?"  is 
the  only  question  asked,  and  the  response  is  as  liberal 
as  the  object  is  worthy.  We  understand  that  the  Na- 
tional Electric  Light  Association  has  in  contemplation 
larger  and  more  intensive  work  of  a  nature  that  will 
merit  the  support  of  the  entire  industry.  To  carry  on 
this  work  the  dues  have  been  increa.sed  (they  always 
were  too  low),  and  excellent  results  are  already  being 
shown.  Much  of  this  work  redounds  to  the  credit  of  the 
manufacturer,  and  we  are  sure  that  when  this  is  appre- 
ciated the  manufacturers  will  insist  on  carrying  some 
of  the  burden. 


Passing  of  Absentee  Landlordism 
of  the  Old-Time  Sort 

IN  TOO  many  cases  the  local  manager  of  a  compara- 
tively small  electric  utility  controlled  by  a  remote 
holding  company  has  been  a  figurehead.  Of  course,  this 
is  not  a  universal  rule,  but  there  are  sufficient  instances 
to  indicate  a  grave  weakness  in  the  system  as  it  was 
originally  inaugurated.  Holding  companies  have  played 
a  strong  and  prominent  part  in  the  history  of  American 
utilities.  They  have  taken  over  tottering  companies 
and  by  overhauling  their  properties  and  steering  them 
over  rough  spots  in  the  road  have  improved  the  stand- 
ards of  electric  service.  It  is  subsequent  reluctance  to 
remove  the  steadying  hand  before  guidance  becomes 
restraint  which  has  sometimes  raised  local  objection. 
When  customers  of  a  utility  managed  by  a  distant  or- 
ganization acquire  the  idea  that  the  local  agents  with 
whom  they  deal  have  no  power  or  authority  an  evil 
influence  spreads  that  is  difficult  to  remove.  From  such 
small  beginnings  municipal  ownership  agitations  spring 
and  public  good  will  and  general  confidence  in  the  elec- 
trical industry  receive  a  setback.     In  the  smaller  com- 


munities where  the  electrical  idea  is  just  beginning  to 
prevail  no  efforts  should  be  spared  to  bind  the  public 
to  the  Iccal  company  with  bands  of  service,  community 
interest  and  man-to-man  dealing.  Publicity  tending  to 
establish  the  local  manager  as  having  full  authority  and 
responsibility  in  the  operation  of  his  company's  affairs 
and  encouragement  to  him  to  conduct  security-selling 
campaigns  in  his  community  are  the  constructive  steps 
that  are  essential  to  the  building  up  of  local  confidence 
in  the  electric  service  of  a  company  which  must  be 
operated  as  a  part  of  an  associated  group  of  public 
utility  properties. 


What  Water  Power  Means 
to  a  Nation 

IT  IS  not  always  possible  to  place  one's  finger  on  tan- 
gible evidence  of  what  water  power  means  to  a  com- 
munity, state  or  nation.  However,  in  the  case  of  Canada, 
especially  the  Provinces  of  Ontario  and  Quebec,  the 
task  is  easy  and  the  exhibit  instantly  convincing.  Those 
provinces  represent  the  industrial  hub  of  the  Dominion, 
and  hydro-electric  power  is  the  great  impelling  force. 
Serving  the  Province  of  Ontario  is  the  immense  net- 
work of  the  Hydro-Electric  Power  Commission.  Re- 
markable as  has  been  the  growth  of  that  governmental 
enterprise,  the  demands  for  power  still  exceed  the  visible 
supply.  In  Quebec  the  increase  in  the  use  of  hydro- 
electric energy  has  been  just  as  phenomenal  as  in 
Ontario.  The  Shawinigan  Water  &  Power  Company, 
to  mention  just  one  of  the  companies  serving  that 
province,  has  grown  from  20,000  hp.  in  1905  to  220,000 
hp.  in  1920  and  cannot  be  said  to  have  reached  maturity 
yet.  Both  Ontario  and  Quebec  realize  what  they  owe  to 
hydro-electric  development  and  look  to  their  water 
powers  as  assets  with  which  to  attract  industries  and 
build  up  industrial  and  community  life  of  great  impor- 
tance. Indeed,  the  "Hydro"  and  Shawinigan  systems 
are  among  the  most  complete  and  extensive  groups  of 
hydro-electric  developments  in  the  world.  Blessed  with 
enormous  water-power  resources,  Canada  has  used  them 
to  her  profit  and  happiness  from  coast  to  coast.  Her 
greatest  industries,  morever,  could  not  live  without 
them. 


The  Influence  of  the 
Radio  Telephone 

WHEN  it  is  recalled  that  the  first  successful  trans- 
mission of  speech  over  the  telephone  between  two 
distant  points  just  forty-five  years  ago  on  the  tenth  of 
this  month  is  well  within  the  memory  of  men  not  yet 
old  and  that  its  great  inventor  is  still  in  robust  health 
at  seventy-three,  the  development  of  the  art  through  its 
various  stages  to  the  present-day  transmission  of  speech 
without  wires  reveals  the  dramatic  side  in  the  advance 
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of  scientific  achievement.  Just  forty-five  years  ago  the 
social  and  business  affairs  of  coonmunities  a  thousand 
miles  apart  were  separated  relatively  as  far  as  the 
hemispheres  are  today,  when  the  sending  and  receiving 
of  messages  through  the  air  have  ceased  to  call  for  pass- 
ing comment.  What  the  future  holds  for  the  radio 
telephone  is  beyond  the  vision  of  the  dreamer,  but 
certain  it  is  that  the  popularizing  of  its  use  among  the 
youth  of  this  country  will  widen  the  knowledge  of  elec- 
tric circuits  and  the  functions  of  the  elements  which  are 
involved  in  the  sending  and  receiving  of  radio  messages, 
a  combination  of  electrical  and  magnetic  forces  not  long 
ago  considered  only  within  the  comprehension  of  the 
learned  scientist.  The  entrance  of  the  radio  outfit  into 
the  home  of  the  American  youth  is  not  only  one  of  the 
greatest  agencies  working  toward  a  universal  knowledge 
of  electricity  but  also  a  factor  in  the  advancement  of 
civilization.  Those  who  are  now  promoting  a  popular 
knowledge  of  radio  by  developing  inexpensive  outfits 
and  sending  news  broadcast  to  the  thousands  of  ama- 
teur users  are  rendering  the  world  a  great  service,  a 
service  which  will  bring  the  science  of  electricity  into 
Ihe  home  and  into  general  education  just  as  the  phono- 
graph and  the  player  piano  and  the  printing  press  have 
stimulated  a  wider  love  for  musical  art  and  for  the 
romance,  poetry  and  history  of  good  literature.  To 
make  this  service  far  reaching  the  commercial  distri- 
bution of  the  equipment  must  be  worked  out.  This  is 
a  new  problem,  with  possibilities  of  profitable  interest 
to  the  electrical  jobber  and  contractor-dealer. 


energy  to  be  able  to  use  to  the  best  advantage  the  data 
available.  The  success  of  their  designs  will  depend  in 
no  small  measure  on  the  ability  to  analyze  their  system 
conditions  in  order  to  provide  a  satisfactory  figure  for 
the  cost  of  energy. 


Economy  of  Transmission  System 
Dependent  on  Cost  of  Energy 

FUNDAMENTALLY  it  is  necessary  to  know  the  cost 
of  energy  as  accurately  as  possible  when  considering 
from  the  economical  viewpoint  any  problem  of  trans- 
mission. This  truth,  which  is  emphasized  in  the  current 
issue  by  P.  0.  Reyneau  and  H.  P.  Seelye,  is  evident  if 
it  is  remembered  that  the  most  economical  condition  is 
obtained  by  studying  the  relations  between  the  annual 
cost  of  the  investment  and  the  annual  cost  of  the  energy 
lost.  The  difficulty  of  ascertaining  energy  cost  accu- 
rately is  clearly  recognized,  as  an  analysis  of  the  whole 
system  is  necessary  and  as  an  apportionment  of  the 
demand  and  output  cost  must  be  made  for  each  kind  of 
load.  Furthermore,  in  order  to  make  calculations  for 
an  economical  line  it  is  requisite  that  the  cost  of  energy 
at  some  particular  point  of  a  system  be  known.  This 
cost  should  represent,  for  the  particular  nature  of  the 
load  under  consideration,  all  the  costs  back  to  the  coal 
pile,  both  as  to  investment  and  as  to  losses. 

Experience  has  shown  that  many  who  have  under- 
taken to  .solve  distribution  problems  with  a  view  of  ob- 
taining maximum  economy  have  gone  as  far  in  their 
work  as  attempting  to  determine  the  cost  of  energy  to 
be  used.  At  that  point  the  difficulties  encountered  have 
seemed  insurmountable  and  the  problem  was  solved  by 
rule-of-thumb  method.  The  article  in  this  issue  af- 
fords means  of  getting  acquainted  with  the  various 
factors  affecting  the  cost  of  energy.  Without  minimiz- 
ing the  difficulty  of  obtaining  the  exact  values  for  it, 
it  provides  a  viewpoint  by  which  even  the  roughest  kind 
of  a  guess  can  be  improved.  There  is  no  question  that 
it  is  essential  for  those  concerned  in  distribution  engi- 
neering work  to  be  familiar  enough  with  the  funda- 
mentals involved  in   obtaining  values   for  the  cost   of 


Electrical  Fire  Risks 

and  Their  Real  Proportions 

IN  THIS  issue  details  of  a  thorough  study  of  alleged 
electrical  fire  risks  made  by  Reginald  Trautschold  of 
the  Society  for  Electrical  Development  are  presented 
which  are  of  particular  interest  because  of  the  fact  that 
the  statistical  records  of  the  National  Board  of  Fire 
Underwriters  have  placed  electricity  in  the  first  rank 
as  a  source  of  fire  hazard.  The  implication  of  such  a 
statement  is  very  serious,  indicating  that  the  electrical 
risk  is  really  one  which  is  of  the  gravest  character 
from  the  standpoint  of  the  fire  underwriter.  It  is  there- 
fore only  proper  that  those  who  are  most  closely  con- 
nected with  the  development  of  lighting  and  power  for 
general  service  should  investigate  the  alleged  facts  to 
see  in  how  far  they  are  strictly  representative  of  the 
true  situation.  The  Fire  Underwriters  charge  elec- 
tricity with  about  6  per  cent  of  the  fires  in  the  country. 
To  anticipate  a  little,  the  investigation  carried  on  by 
the  Society  for  Electrical  Development  shows  a  shade 
above  2A  per  cent  of  the  fires  to  be  electrical  in  their 
origin.  The  difference  means  in  the  aggregate  many 
thousands  of  fires  and  is  too  considerable  to  let  go 
without  comment. 

In  dealing  with  this  matter,  however,  we  do  not  agree 
with  Mr.  Trautschold's  suggestion  that  the  records  of  the 
Board  of  Fire  Underwriters  must  be  biased  to  a  greater 
or  less  extent,  and  we  cannot  conceive  that  the  Under- 
writers should  have  any  interest  in  showing  that  the 
percentage  of  fires  caused  by  electricity  is  greater  or 
less  than  that  chargeable  to  rats  and  matches.  What 
we  do  suspect  rather  strongly  is  that  the  steadily  grow- 
ing presence  of  electrical  wiring  as  a  possible  source 
of  danger  tends  to  deflect  attention  from  other  sources 
from  which  somewhat  less  is  feared  and  of  which  much 
less  is  known.  When  a  fire  occurs  in  a  building  wired 
or  unwired  and  the  loss  is  total  or  nearly  so  there  is 
as  a  rule  no  means  of  ascertaining  the  exact  way  in 
which  the  fire  started,  and  the  cause  should  be  reported 
as  unknown  unless  it  can  be  actually  determined.  We 
are  much  inclined  to  the  opinion  that  a  considerable 
number  of  the  fires  charged  to  electricity  really  belong 
in  the  category  of  the  unknown  and  that  not  a  few  of 
them  may  well  be  properly  chargeable  to  causes  less 
familiar  but  more  instrumental  than  electricity.  For 
instance,  the  half  has  not  been  told  of  the  ignition  of 
dust  and  other  inflammable  matter  of  relatively  low 
temperatures.  Nor  has  there  been  anything  like  a 
thorough  investigation  of  the  conditions  under  which 
there  may  be  spontaneous  ignition  of  uncared-for  waste 
saturated  with  oils  and  grease. 

In  the  early  days  of  electric  service  it  was  a  pretty 
safe  bet  that  any  fire  in  a  wired  building  would  be 
reported  as  due  to  crossed  wires,  and  this  tendency 
has  not  wholly  disappeared.  It  is  for  this  reason  that 
the  investigation  of  the  Society  for  Electrical  Develop- 
ment was  necessary.  Its  data  seem  to  show  that  elec- 
tric service  has  had  to  take  the  brunt  of  criticism 
which  it  does  not  fully  deserve.  Especially  interesting 
are  the  analyses  which  Mr.  Trautschold  gives  of  the 
conditions  found  in  some  particular  cities  where  .a  study 
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of  the  actual  facts  brought  the  figures  in  the  report 
down  to  a  modest  fraction  of  the  size  which  they  had 
originally  assumed. 

In  particular,  the  society  has  done  good  work  in 
segregating  electrical  fires  which  represent  a  public 
risk  from  those  Which  do  not.  A  transformer  burning 
out  on  a  pole  is  a  loss  to  the  operating  company,  but 
does  not  represent  a  contingent  risk  to  the  users  of 
electricity.  The  same  is  true  of  an  automobile  catching 
fire  from  a  short  circuit  in  its  wiring  system.  Such 
fires,  although  they  may  be  electrical  in  their  origin, 
{ire  outside  the  range  of  public  electrical  risks.  When 
cases  of  this  kind  are  eliminated  and  fires  of  dubious 
origin  removed  from  the  electrical  category  the  situa- 
tion takes  on  a  very  different  aspect,  especially  in  view 
of  the  fact  that  in  some  towns  and  cities  where  the  use 
of  electricity  is  particularly  extensive — in  fact,  almost 
universal — the  fires  of  electrical  origin  are  almost  neg- 
ligible in  number. 

Of  even  greater  importance  than  the  establishment 
of  the  actual  number  of  fires  of  electrical  origin  is  their 
correlation  as  regards  their  several  causes.  The  Under- 
writers will  do  the  public  great  service  if  they  will 
indicate  in  their  count  of  alleged  electrical  fires  in  what 
way  they  actually  originated.  We  are  convinced  that  a 
thorough  investigation  of  this  feature  of  the  case  would 
result  in  the  removal  of  no  small  number  of  the  fires 
from  the  electrical  list.  If  an  inspector  who  asserts  that 
in  his  opinion  electricity  was  the  real  cause  of  a  fire 
were  required  to  specify  where  and  how  electricity 
started  the  flames,  he  would  often  find  himself  looking 
for  another  cause.  Whenever  the  ascription  could  be 
made  with  reasonable  probability,  on  the  other  hand, 
he  would  place  at  the  disposal  of  the  Underwriters  and 
the  public  valuable  data  for  improvements  in  electrical 
practice  and  service  to  the  public. 


A  Plant  Which  Has 

Distinctive  Features 

THE  Queenston-Chippawa  development  of  the  Hydro- 
Electric  Commission  of  Ontario,  which  is  described 
on  page  697  of  this  issue  by  E.  T.  J.  Brandon,  is  dis- 
tinctive in  having  on  order  the  most  highly  rated  water- 
wheel  generators  of  all  the  stations  in  the  world,  the 
units  being  designed  for  developing  50,000  hydraulic 
horsepower  and  45,000  kva.  It  will  also  rank  at  the 
head  of  the  list  of  plants  actively  under  way  for  ultimate 
plant  rating,  since  the  station  and  watei-ways  are 
planned  for  ten  generating  units,  or  a  total  rating  of 
450,000  kva.  Although  the  working  head  (305  ft.)  is 
not  comparable  with  some  now  utilized  in  mountainous 
parts  of  the  United  States,  it  is  notable  because  it  rep- 
resents virtually  the  full  difference  of  level  at  Niagara 
between  Lakes  Erie  and  Ontario. 

Operation  on  the  unit  basis — that  is,  each  generator 
feeding  through  its  own  transformer  and  transmission 
line — is  not  original  with  this  plant,  but  it  is  to  be 
commended  on  its  adoption  of  this  practice  as  a  means 
of  avoiding  one  problem  common  to  the  operation  of 
superpower  plants.  The  units  may  be  operated  inde- 
pendently or  in  unison  with  other  units  without  forcing 
a  conscious  realization  of  the  colossal  ratings  and  sizes 
involved. 

Another  very  commendable  feature  of  the  installation 
is  the  provision  of  a  control  pedestal  adjacent  to  each 
generator  from  which  the  unit  may  be  governed  if 
necessary.    At  the  same  time  the  unit  is  in  direct  con- 


nection with  the  control  room  from  which  the  operation 
of  the  station  is  normally  directed.  This  bringing  of 
the  last  and  final  element  of  control  close  to  the  gene- 
rator, whei-e  whatever  happens  the  operator  can  inter- 
vene, is  a  factor  of  no  little  importance  in  bringing 
about   increased   security  of  operation. 


Commission  Regulation 

Creates  Responsibilities 

THAT  commission  regulation  of  public  utilities  es- 
tablishes certain  responsibilitie.i  on  the  part  of  the 
public  which  do  not  e.xist  toward  unregulated  business 
seems  to  be  largely  overlooked  by  both  utility  commis- 
sions and  utility  men  because  of  their  neglect  to  keep 
in  mind  the  axiom  that  authority  can  no  more  be 
assumed  or  delegated  without  the  corresponding  re- 
sponsibility than  responsibility  can  exist  without  the 
existence  of  the  necessary  authority  to  control  the 
means  by  which  the  required  results  are  sought.  Un- 
regulated business  stands  or  falls  on  its  ability  to  meet 
competition  with  good  management  and  eflSciency.  It 
is  free  to  take  the  course  that  judgment  dictates,  and 
the  results  are  swift  and  certain.  Under  rapidly  chang- 
ing conditions  policies  may  be  readily  changed  to  meet 
unlooked-for  emergencies.  During  prosperous  times 
large  profits  can  be  taken  and  reserves  built  up  to  meet 
times  of  storm  and  stress. 

Regulated  business  as  handled  under  the  present 
policies  of  public  utility  commissions  is  restricted  as 
to  what  it  may  do.  Earnings  are  decidedly  limited,  and 
the  building  up  of  such  reserves  as  unregulated  busi- 
ness is  accustomed  to  regard  as  conservative  is  impos- 
sible. The  whole  tendency  is  to  restrict  maximum 
profits  to  values  that  represent  the  average  or  less  than 
the  average  profits  of  unregulated  business  over  long 
periods  of  time  in  which  both  good  profits  and  heavy 
losses  may  be  expected.  The  result  of  the  restriction 
of  profits  under  complete  regulation  is  the  elimination 
of  adequate  reserves  to  care  for  losses  when  they  come. 
The  hope  of  better  profits  is  the  incentive  for  the  exer- 
cise of  efficiency  and  the  highest  type  of  endeavor.  If 
the  hope  is  removed  by  regulation,  it  is  certain  that 
human  beings  are  not  likely  to  develop  their  best  efforts 
in  the  building  up  of  business. 

When  the  public  through  its  commissions  takes  the 
responsibility  of  guiding  an  industry  because  for  one 
reason  or  another  that  industry  cannot  be  left  in  a 
competitive  field,  it  at  once  assumes  the  responsibility 
for  providing  that  careful  and  efficient  management 
shall  receive  enough  reward  to  induce  capital  to  seek 
investment  in  such  business.  Management  of  superior 
order  needs  to  receive  a  surplus  over  this.  The  public 
must  be  responsible  for  providing  an  incentive  to  the 
exercise  of  initiative  equal  to  that  in  any  other  field.  A 
commission  can  have  no  right  to  say  that  a  certain 
maximum  of  profits  shall  not  be  exceeded  without  as- 
suming the  responsibility  of  providing  for  the  limita- 
tion of  losses  except  such  as  may  be  due  to  mismanage- 
ment and  inefficiency.  In  other  words,  the  old  maxim 
that  it  is  a  poor  rule  that  will  not  work  both  ways  ap- 
plies to  public  utilities.  Speculative  enterprises  balance 
the  chance  of  great  gain  against  the  chance  of  heavy 
loss.  The  investor  in  a  utility  cannot  win  large  profits ; 
he  should  be  protected  against  undeserved  loss.  Other- 
wise these  companies,  supplying  absolutely  essential 
service  to  the  populations  around  them,  are  compelled 
to  operate  under  an  unfair  handicap. 
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Bancroft  Gherardi 


A  national  figure  in  the  wire  and  tvireless  operations  of  the  Bell  Telephone  system 

whose  recognition  has  been  carried  by  a  practical  knowledge 

of  the  encfiiieering  involved 


THE  development  of  the  engineering 
side  of  the  telephone  industry  has 
come  not  from  the  outside  hut  from 
men  who  have  given  their  entire  profes- 
sional life  to  the  perfection  of  the 
service.  Among  these  men  is  Ilancroft 
Gherardi,  now  vice-president  and  chief 
engineer  of  the  American  Teh-phone  & 
Telegraph  Company.  Throughout  his 
career  with  the  telephone  organization 
Mr.  Gherardi  h-as  been  closely  associated 
with  Col.  J.  J.  Carty.  under  whose  super- 
vision the  telephone  art  came  to  its 
present  high  standard.  In  189.')  Mr. 
Gherardi  entered  the  olTicc  of  Colonel 
Carty,  then  engineer  of  the  Metropolitan 
Telephone  &  Telegraph  Company.  The 
first  work  to  which  he  was  -assigned  was 
that  of  testing  cables,  a  job  at  that  tlm<* 
considered  to  be  a  matter  of  dull  and 
profitless  routine  and  one  to  be  shunned 
if  possible.  Mr.  Gherardi  took  over  this 
work  and  made  out  of  it  a  real  occupa-- 
tion,  developing  the  knowledge,  ■applica- 
tion and  use  of  telephone  cables.    He  is 


now    one    of    the    leading    authorities    on 
this  subject. 

When  in  1900  the  traffic  departm^'nt  of 
the  Xew  York  Telephone  Company  was 
created  he  was  transferred  to  that  work 
and  in  the  following  year  became  chief 
engineer  of  the  Xew  York  &  New  Jersey 
Telephone  Company.  Upon  the  consoli- 
dation of  these  two  companies  in  Utog 
he  became  assistant  chief  engineer  of  \\u^ 
new  company.  In  1007.  when  the  late 
Theodore  N.  Vail  became  president  of 
the  American  Telephone  &  Telegraph 
(^ompany.  Mr.  Gherardi  was  brought 
over  to  the  parent  company  as  enginf'cr 
of  equipment  and  building,  -find  in  HHiii 
he  was  made  engineer  of  plant,  in  elijugc 
of  plant  development  and  standanliza- 
tion  for  the  Bell  system.  In  ItUO  he  was 
made  chief  engineer  after  having  a('t--<I 
in  that  e-apacity  for  more  than  a  year. 
The  following  spring  he  was  elected  vice- 
president.  Among  the  noteworthy  accom- 
plishments that  have  como  under  his 
supervision    are    the    subway    and    cable 


construction  from  Boston  to  Washington, 
the  completion  of  the  open-wire  loaded 
circuit  from  New  York  to  Denver,  and 
the  transcontinental  line  and  the  wire- 
less development  of  the  American  Tele- 
phone &  Telegraph  Company.  During  the 
war  he  performed  imi>ortant  confidential 
work  for  the  government. 

Mr.  Gherardi.  who  was  born  in  San 
Francisco  in  1 S73,  is  the  son  of  Rear 
Admiral  Gherardi.  U.  S.  N.,  who  as 
lieutenant  on  the  old  Niagara  in  1 857 
was  in  ch-arge  of  the  boat  which  landed 
IFtp  American  end  of  the  first  Atlantic 
(•al)le.  Bancroft  Gherardi  was  graduated 
from,  Brooklyn  Polyteclmic  Institute  in 
1S91  and  from  Cornell  in  1 S93.  He  has 
been  a  vice-president  of  the  American 
Institute  of  Klectriciil  Engineers  and 
served  on  the  bo'ard  of  managers  for  a 
niimT)er  of  terms.  Foresight  and  execu- 
tive ability  have  characterized  his  work. 
Ho  has  had  what  few  men  possess,  sense 
to  recognize  -an  opporttrnity  for  develop- 
ment where  others  have  seen  nothing. 
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Electric  Fires  Only  2.57  per  Cent  of  All 

Careful  Study  of  Reports  from  345  Cities  During  1919  Shows  that 
the  Percentage  of  Total  Fires  Formerly  Attributed  to  Electricity 
Is  Incorrect — Many  Fires  Are  Erroneously  Classed  as  Electrical 

By    REGINALD   TRAUTSCHOLD 

Society  for  Electrical  Development,  Inc. 


A  GRAVE  misconception  ccncerning  the  num- 
ber of  fires  attributable  to  electricity  has 
been  caused  in  the  past  five  years  by  the 
widespread  publicity  given  to  the  statistical 
compilations  of  fire  losses  by  the  National  Board  of 
Fire  Underwriters.  Electricity  has  been  advertised, 
quite  erroneously,  as  the  most  general  cause  of  fires, 
the  inference  being  that  it  is  ths  chief  fire  hazard — 
the  reason  for  the  abnormally  high  annual  fire  loss  in 
the  United  States — outranking  even  carelessness  in 
smoking  and  in  the  use  of  matches,  which  is  given  as 
the  second  hazard  in  importance,  chargeable  with  a 
very  considerably  smaller  loss  than  that  due  to  fires 
of  electrical  origin. 

The  fallacy  of  placing  any  such  interpretation  on  the 
records  of  the  Fire  L'nderwriters  is  made  apparent  by 
the  exhaustive  investigation  which  has  been  carried  on 
by  the  Society  for  Electrical  Development  to  ascertain 
the  facts  concerning  fires  which  occurred  in  the  year 
1919  in  communities  supplied  with  electric  service. 
Reports  from  345  cities  show  that  138,553  fires  occurred 
in  1919,  of  which  those  apparently  of  electrical  origin 
numbered  3,568,  establishing  a  mean  fire  ratio  for  fires 
of  electrical  origin  of  2.57  per  cent.  This  percentage 
diff'ers  sufficiently  from  the  inferred  electric  fire  ratio 
of  the  Fire  Underwriters'  reports — about  6  per  cent — 
and  from  the  even  larger  ratios  frequently  advanced 
to  demonstrate  forcibly  the  danger  of  accepting  records 
compiled  for  special  interests  as  in  any  way  indicative 
of  conditions  in  a  matter  of  such  local  and  national 
interest.  True  findings  can  be  arrived  at  only  by  an 
approach  from  the  vievrpoint  of  community  interest 
and  welfare  such  as  that  made  by  the  Society  for  Elec- 
trical Development. 

Some  Isolated  Fires  Should  Be  Eliminated 

So  widely  do  the  results  of  the  two  studies  differ 
that  the  premises  upon  which  they  were  respectively 
made  are  obviously  at  variance.  The  compilation  of  the 
National  Board  of  Fire  Underwriters  consists  primarily 
of  records  of  adjustments  made  on  some  3,500,000 
claims   for   damages   occasioned   by   fires,   to   which    is 


added  an  arbitrary  25  per  cent  to  cover  unrecorded  fires. 
It  is  essentially  a  record  of  private  interests  and 
consequently  must  be  biased  to  a  greater  or  less  extent. 
The  investigation  by  the  society,  on  the  other  hand, 
has  been  based  upon  investigated  reports  submitted 
by  fire  chiefs,  department,  municipal  and  state  officials, 
central-station  records  and  statements  from  special  com- 
missions in  a  very  large  proportion  of  the  country  sup- 
plied with  electric  service  in  1919.  These  reports  were 
received  from  345  towns  and  cities  of  5,000  or  more 
population — an  aggregate  of  28,495,851  people — and 
were  investigated  as  carefully  as  possible  to  discover 
the  full  number  of  fires  attributable  to  electricity  and 
to  eliminate  from  the  records  such  fires  as  could  be 
proved  to  be  wrongly  classified  as  of  electrical  origin 
and  those  which  are  known  to  have  been  confined  to 
street  cars,  automobiles,  poles,  transformers,  generators 
and  motors  and  which  did  not  therefore  in  any  way 
affect  property  of  private  ownership.  These  latter 
classes  of  fires  could  not  be  segregated  in  all  instances 
so  that  even  the  investigated  reports  of  the  societ\ 
admittedly  list  very  many  fires  due  to  such  causes,  aiK 
the  findings  consequently  err  to  some  extent  in  unduh 
elevating  the  relative  hazard  of  electricity  as  a  cause  of 
fires  in  residences  and  commercial  buildings. 

Favorable  as  the  fire  ratio  for  electricity  as  found 
by  the  society  investigation  is,  it  is  at  once  apparent 
that  simply  dividing  the  number  of  fires  of  electrical 
origin  by  the  total  number  of  fires  gives  only  a  mean 
value  to  this  important  ratio  which  may  or  may  not 
be  truly  typical.  An  analytical  study  of  all  reports 
submitted  must  obviously  be  made  before  a  fire  ratio 
can  be  found  which  will  really  serve  as  a  dependable 
indication  of  the  proportion  of  fires  actually  due  to 
electrical  origin — the  obvious  basis  upon  which  to  rank 
fire  hazards. 

A  convenient  basis  for  such  a  study  is  to  classify  the 
towns  and  cities  in  population  groups,  as  has  been  done 
in  Table  I,  and  find  the  mean  electrical  fire  ratio  for 
each  group.  An  examination  of  these  individual  fire 
ratios,  given  in  the  last  column  of  the  table,  brings 
out  the   fact   that  in  all   instances  they  do   not   differ 
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greatly  from  the  mean  fire  ratio  of  2.57  for  the  whole 
territory  under  consideration  and  that  the  .size  of  the 
community  has  not  much  bearing  on  the  relative 
prevalence  of  fires.  If  there  is  any  indication,  it  is 
that  fires  are  not  proportionally  quite  so  numerous  in 
the  larger  cities,  where  it  is  reasonable  to  assume  that 
the  use  of  electricity  is  more  general  than  in  many  of 
the  smaller  communities.  The  number  of  fires  per  thou- 
sand people  in  the  various  population  groups  appears 
to  confirm  the  indication  of  a  slight  reduction  in  the 
number  of  fires  in  thickly  populated  districts,  but  the 
difference  is  so  slight  that  it  would  seem  quite  justi- 
fiable to  disregard  the  size  of  the  city  as  a  factor  in  the 
prevalence  of  fires.  There  are  many  other  factors  of 
greater  potency,  such  as  the  construction  of  the  build- 
ings, the  prevalence  of  buildings  of  an  inflammable  char- 
acter, the  fire  risk  involved  in  the  purpose  for  which  the 
.buildings  are  employed,  the  care  exercised  by  the 
inhabitants  to  guard  against  fires,  and  all  the  other 
conditions  which  govern  the  rate  charged  for  fire  insur- 
ance. These  risks  are  well  known,  and  it  is  not  proposed 
to  make  an  attempt  to  value  or  even  segregate  all  the 
fire  hazards.  Rather,  it  is  intended  to  place  logical 
and  dependable  ratings  upon  the  rational  use  of  elec- 


of  charts  (Figs.  1  to  12),  a  graphic  picture  of  condi- 
tions as  they  were  for  the  period  under  consideration 
is  obtained  with  due  regard  to  all  pertinent  influences 
or  conditions.  These  group  charts  show  conclusively 
the  inaccuracy  of  group  electric  fire  ratios.  For  ex- 
ample, take  the  first  chart,  showing  the  prevalence  of 
fires  of  electric  origin  in  the  ninety  towns  in  the 
population  group  5,000  to  10,000. 

Large  Variations  in  Ratios  Will  Be  Noted 
FOR  Individual  Cases 

The  electric  fire  ratio  for  the  above  group  is 
slightly  less  than  3  per  cent,  but  the  chart  shows  that 
in  about  62  per  cent  of  the  towns  the  electric  fire  ratio 
was  actually  less,  that  there  vvere  as  many  towns  hav- 
ing an  electric  fire  ratio  of  1.5  per  cent  or  less  as 
there  were  towns  with  an  electric  fire  ratio  in  excess  of 
1.5  per  cent,  and  that  in  about  45  per  cent  of  the  towns 
there  were  no  fires  of  electrical  origin.  The  charts  for 
other  population  groups  show  quite  similar  variations 
from  the  group  electric  fire  ratio. 

The  smooth  broken  line  curves  on  the  various  group 
charts  depict  what  may  be  termed  the  prevalence  of 
fires    of    electrical    origin    for    the    various    population 
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-ELECTRIC  FIRE  RATIOS  FROM  POPULATION  GROUP  CURVES 
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tricity  in  residences  and  commercial  buildings  as  a  fire 
hazard  to  the  community. 

An  examination  of  the  individual  fire  reports  in  each 
population  group  brings  out  the  fact  that  the  electric 
fire  ratios  even  for  cities  in  the  same  population  group 
vary  between  quite  wide  limits,  showing  that  the  plan 
of  establishing  electrical  fire  ratios  by  simply  dividing 
group  or  grand  totals  of  fires  due  to  electric  origin  by 
corresponding  group  or  grand  totals  of  all  fires  cannot 
portray  the  true  condition  of  affairs  or  establish  any 
reliable  information  concerning  the  prevalence  of  elec- 
trical fires.  That  is,  the  relative  rank  of  electricity 
as  a  fire  hazard  is  not  demonstrated  by  such  means. 

Study  of  Individual  Cities  of  Greatest  Value 

As  so  many  factors  affect  the  prevalence  of  both  the 
total  number  of  fires  and  the  number  of  fires  of  elec- 
trical origin  which  may  occur  in  a  given  community, 
the  scheme  of  ascertaining  the  electric  fire  ratio  cannot 
with  safety  be  extended  beyond  its  calculation  for  indi- 
vidual cities.  For  individual  cities  the  electric  fire 
ratio  so  computed  is  accurate  enough  for  the  particular 
city  for  a  given  period  and  does  portray  the  condition 
there  existing  at  the  time,  eliminating  the  errors  inci- 
dent to  dealing  with  averages  when  the  factors  vary 
widely. 

By  arranging  the  electric  fire  ratios  for  the  individual 
cities  in  each  population  group  in  order  of  their  mag- 
nitude, as  has  been  done  on  the  accompanying  series 


gi-oups.  Sometimes  the  curves  lie  above  and  at  other 
times  below  the  charted  records  of  the  electric  fire 
ratios  for  the  individual  towns  or  cities,  but  with  the 
possible  exception  of  the  relatively  few  communities 
where  the  electric  fire  ratios  are  abnormally  high,  the 
difference  between  readings  taken  on  the  smooth  curves 
and  those  of  the  recorded  ratio  j  is  not  great.  For  high 
electric  fire  ratios  the  recorded  values  from  the  reports 
submitted  have  in  nearly  all  cases  which  it  was  possible 
to  investigate  proved  unduly  high,  the  reports  listing 
numbers  of  fires  which  were  subsequently  shown  not  to 
be  of  electrical  origin  or  which  did  not  occur  in  resi- 
dences or  commercial  buildings.  The  broken  line 
curves,  consequently,  may  be  accepted  as  quite  accu- 
rately portraying  the  prevalence  of  fires  of  electrical 
origin  for  the  various  population  groups.  They  cer- 
tainly give  far  more  dependable  values  for  the  electric 
fire  ratios  than  do  grand  or  even  group  averages. 

It  will  be  noted  that  the  smooth  broken  line  curves 
for  the  various  population  groups,  the  co-ordinate 
dimensions  of  which  are  to  similar  scale,  are  all  very 
similar,  indicating  that  a  similar  graph  of  mean  curva- 
ture will  closely  approximate  each  one  of  these  group 
curves  and  depict  with  considerable  accuracy  the 
prevalence  of  fires  of  electrical  origin  for  all  towns  and 
cities — large  or  small.  Such  a  master  curve  depicting 
the  prevalence  of  fires  of  electric  origin  is  shown  in 
Fig.  13.  The  data  for  plotting  this  curve  were  ob- 
tained   from    average   corresponding    readings    on    the 
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broken  line  curves  of  the  population  group  charts   (see 
Table  II ) . 

Table  III  lists  readings  taken  from  the  master  chart 
and  shows  that  the  mean  electric  fire  ratio  for  cities 
and  towns  of  all  sizes — a  fair  rating  of  the  serious- 
ness of  electricity  as  a  fire  hazard — is  about  2  per  cent ; 
i.e.,  there  are  as  many  towns  and  cities  utilizing  elec- 
tricity for  light,  heat  and  power  for  domestic  and 
industrial  purposes  in  which  the  ratio  between  the 
number  of  fires  of  electrical  origin  and  the  total  num- 


cities  with  electric  fire  ratios  under  1  per  cent  as  there 
are  with  records  of  6  per  cent  or  more.  These  com- 
parisons consider  only  the  sections  of  the  country 
enjoying  electric  service,  so  if  the  large  sections  not 
provided  with  electric  service  are  taken  into  account, 
the  ratios  for  the  entire  country  are  very  substan- 
tially reduced — cut  in  half,  at  least. 

This  refutation  of  the  inferences  which  are  quite 
naturally  drawn  from  the  compilations  of  the  Fire 
Underwriters  does  not  in  any  way  imply  that  the  care- 
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FIGS.    1   TO   12 — DATA  ON    PREVALENCE  OF   FIRES  OF  ELECTRICAL  ORIGIN  WITHIN  ANY  GIVEN  POPULATION  GROUP 
Fig.   1.  for  instance,  shows  that   in  about  40   per  cent  of  cities       electrical    origin    is    less   than    2.5    per    cent    of    total    fires.      Other 
having   from    5.000    to    10.000    inhabitants   the   number   of   fires   of       cities  show  a  somewhat  similar  ratno. 


ber  of  fires  is  less  than  2  per  cent  as  there  are  towns 
and  cities  in  which  the  ratio  is  higher  than  this  mean 
value. 

Taking  the  mean  electric  fire  ratio  implied  by 
the  records  of  the  National  Board  of  Fire  Under- 
writers, 6  per  cent,  the  chart  of  prevalence  of  fires  of 
electrical  origin  shows  that  in  communities  enjoying 
electric  service  there  are  about  nine  times  as  many 
towns  and  cities  in  which  the  electric  fire  ratios  fell 
below  this  ratio  as  there  are  tovras  and  cities  in  which 
the  ratio  was  exceeded.  Or,  in  the  same  limited  portion 
of  the  country,  that  provided  with  electric  service,  there 
are  about  three  and  a  third  times  as  manv  towns  and 


fully  kept  insurance  records  are  inaccurate.  In  fact, 
if  the  arbitrary  25  per  cent  addition  made  to  cover 
unrecorded  burnings  is  disregarded,  the  records  of  that 
body  are  probably  more  accurate  than  the  records  of 
the  society,  despite  the  pains  taken  to  investigate  and 
substantiate  the  reports  submitted  by  the  various  com- 
munities. 

The  apparent  discrepancy  is  due  entirely  to  the  dif- 
ferences in  method  of  approach  and  in  objective  of  the 
two  investigations. 

In  the  interests  of  the  public,  however,  a  few  facts 
concerning  inaccuracies  found  in  some  of  the  reports 
submitted  to  the  society  should  be  mentioned  and  the 
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expressed  views  of  some  fire  chiefs  and  other  officials 
should  have  publicity. 

The  city  of  Chicago  reported  through  its  acting  fire 
marshal  that  in  1919  there  were  14,407  fires,  562  of 
which  were  of  electrical  origin.  This  would  give  an 
electric  fire  ratio  of  3.9  per  cent,  which  in  view  of  the 
fact  that  Chicago  had  in  service  at  that  time  10,309,517 
incandescent  lamps,  more  than  half  a  million  horsepower 
from  electric  motors  and  more  than  a  million  electrical 
appliances,  including  flat  irons  and  other  household  de- 
vices— indicating  a  general  use  of  electricity  which  is 
probably  exceeded  in  no  other  large  city — might  not 
be  considered  excessive.  However,  a  careful  investiga- 
tion of  all  fire  records  made  jointly  by  the  engineers 
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FIG.    13 — MASTER  CURVE   FOR   ALL   CITIES    SHOWS   THAT   62   PER 

CENT    HAVE  FIRE  RATIOS   BELOW  2.57   AND  ABOUT 

90  PER  CENT  BELOW  6 

of  the  Commonwealth  Edison  Company  and  the  city 
department  of  gas  and  electricity  established  the  fact 
that  the  total  number  of  fires  known  to  have  been  of 
electrical  origin  was  only  116.  Even  this  relatively 
small  number  proved  an  over-estimate  upon  further 
investigation,  as  sixteen  of  the  so-called  fires  turned  out 
to  be  simply  cases  of  motors  or  generators  being  burned 
out  without  other  damage  and  six  were  due  to  short 
circuits  occurring  in  automobiles  on  account  of  chafed 
wires.  From  the  viewpoint  of  electricity  as  a  fire 
hazard  affecting  property — residences  and  commercial 
buildings — these  twenty-two  fires  are  not  pertinent. 
Thus  the  total  number  of  fires  in  Chicago  in  1919 
attributable  to  the  use  of  electricity  was  not  more  than 
ninety-four — probably  less — giving  the  city  an  electric 
fire  ratio  of  0.65  per  cent. 

A  very  similar  condition  was  found  in  the  report  for 
fires  in  Boston.  Out  of  4,318  fires  in  1919,  the  number 
first  claimed  to  be  of  electrical  origin  was  152.  Investi- 
gation brought  the  number  down  first  to  sixty-four  and 
subsequently  to  thirty-eight,  giving  Boston  an  electric 
fire  rate  of  0.88  per  cent.  Columbus,  Ohio,  first  re- 
ported thirty-two  fires  in  residences  and  commercial 
buildings  due  to  electric  causes.  The  number  was  sub- 
sequently found  to  be  seven.  Such  experience  in  investi- 
gating reports  presumably  authentic  was  not  at  all 
uncommon. 

Fires  Not  Accurately  Reported 

Some  time  ago  in  the  Pittsburgh  district  a  large  and 
destructive  fire  occurred  at  the  plant  of  the  Superior 
Steel  Company  which  was  at  first  thought  to  be  of 
electrical  origin.  Later  investigations  established  the 
fact  that  the  fire  actually  started  some  distance  from 
any  motors  or  service  lines  and  originated  from  an  open 
oil  torch  carried  by  the  watchman  on  his  inspection 
trips  during  the  night.  Numerous  other  instances  of 
mistaken  attribution  of  fires  to  electricity  can  be  cited, 
and  if  all  erroneous  charges  of  this  character  could  be 
established,   it   is  very   probable   that   the   electric   fire 


ratios  in  almost   every  community  would  be  materially 
reduced. 

In  a  small  city  in  Michigan — Marquette — there  was 
one  fire  of  electrical  origin  in  1919  out  of  a  total  of 
111.  Owing  to  the  low  rate  for  energy  in  this  commu- 
nity, it  is  said  that  every  house  in  the  city  and  the 
surrounding  country  is  wired  for  service  and  that  lamps, 
candles  and  lanterns  are  almost  non-existent.  The  one 
electric  fire  was  due  to  the  wind  loosening  a  sheet  of 
corrugated  iron  on  the  local  power  house,  which  slid 
down  the  roof  and  came  in  contact  with  a  trolley  wire. 
This  case  is  of  interest  in  that  the  use  of  electricity  by 
the  population  was  universal — the  point  of  absolute 
saturation  had  been  reached — yet  fires  of  electrical 
origin  were  virtually  unknown,  a  direct  refutation  of 
the  claim  frequently  made  that  the  great  number  of 
fires  in  the  United  States  is  largely  due  to  the  extensive 
and  growing  use  of  electricity. 

Electricity  a  Minor  Fire  Hazard 

The  investigation  of  the  Society  for  Electrical  De- 
velopment brought  out  much  more  information  showing 
that  electricity  is  in  reality  a  minor  fire  hazard.  The 
material  in  this  article  has  been  presented  not  so  much 
with  this  object  as  to  indicate  the  care  exercised  by  the 
society  in  its  investigation  and  the  reliability  of  its 
findings.  No  mention  of  the  monetary  loss  occasioned 
by  fires  of  electrical  origin — the  basis  of  the  compila- 
tion made  by  the  Fire  Underwriters — has  been  included, 
for  the  reason  that  there  is  no  justified  reason  to  believe 
that  a  conflagration  caused  by  a  fire  of  a  certain  origin 
is  likely  to  be  more  costly  than  one  caused  by  a  fire  of 
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another  origin.  A  large  proportion  of  electric  fires,  if 
not  the  majority,  are  caused  by  the  careless  disregard  of 
quite  obviously  necessary  precautions,  such  as  leaving 
an  electric  flatiron  with  the  current  turned  on  upon  an 
inflammable  ironing  board.  This  carelessness  may  re- 
sult in  a  disastrous  fire,  but  in  the  greater  number  of 
cases  the  reports  of  fire  departments  show  that  the 
damage  resulting  is  really  small — the  loss  being  termed 
"negligible,"  or  only  a  few  dollars  in  amount. 

Unquestionably  the  use  of  electricity  where  the  cir- 
cuits are  subjected  to  excessive  demands,  where  the 
wiring  has  been  improperly  done  or  where  appliances 
are  defective  or  improperly  constructed  constitutes  a 
fire  hazard.  Ignorance  and  carelessness  on  the  part  of 
consumers  also  create  a  hazard.  This  is  appreciated  by 
the  whole  electrical  industry — in  value  of  product  and 
capital  invested  now  by  far  the  greatest  industry  in  the 
United  States — and  efforts  without  any  abatement  are 
being  made  to  reduce  these  hazards  to  a  minimum. 
For  this  reason  the  inferences  which  have  been  drawn 
quite  erroneously  from  such  reports  as  those  of  the 
National  Board  of  Fire  Underwriters  are  not  fair  either 
to  the  electrical  industry  or  to  the  public,  to  whom  an 
exposition  of  the  facts  concerning  fires  of  electrical 
origin  is  due. 
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50,000-Hp.  Wheels  for  500,000-Hp.  Plant 

Five  45,000-Kva.  Generators  Already  on  Order  for  the  Queenston- 
Chippawa  Project  in  Ontario — Unit  System  Followed  for  Electrical  Layout 
— Generators  Set   Below    Floor    Level — Control    Pedestals    at    Generators 

By  E.  T.  J.  BRANDON 

Electrical  Engineer  Hydro-Electric  Power  Commission  of  Ontario 


AN  ULTIMATE  development  of  500,000  hp., 
/\L      produced  by  nine  45,000-kva.   generators,   is 

/ — ^^  contemplated  for  the  Queenston-Chippawa 
-^  J^  project,  which  has  been  under  construction 
for  about  three  years  by  the  Hydro-Electric  Power 
Commission  of  Ontario.  This  project,  which  is  the  big- 
gest under  way  at  the  present  time,  when  completed 
will  utilize  nearly  the  full  drop  between  Lakes  Erie 
and  Ontario  near  Niagara  Falls.  Construction  is  now 
under  way  on  half  of  the  ultimate  plant.  The  genera- 
tors and  the  turbines,  of  which  five  have  already  been 
ordered,  will  he-  larger  than  any  in  use  at  the  present 
time.  The  50,000-hp.  turbines  will  operate  at  a  head  of 
305  ft.  (93  m.). 

The  five  contracts  which  have  been  placed  are  for 
45,000-kva.,  12,000-volt,  three-phase,  25-cycle,  187i- 
r.p.m.  vertical  generators.  Three  of  the  machines  are 
being  manufactured  by  the  Canadian  Westinghouse 
Company  and  two  by  the  Canadian  General  Electric 
Company.  One  of  these  is  now  ready  for  shipment. 
Direct-connected  exciters  and  thrust  bearings  are 
mounted  directly  above  the  generators.  The  air  system 
is  completely  inclosed  so  that  the  cooling  medium  can 
be  taken  from  and  discharged  to  the  outside  air  with- 
out mixing  with  the  air  inside  the  station.  It  is  an 
interesting  fact  that  the  weight  of  air  passing  through 
one  of  these  generators  every  three  hours  will  equal  the 
total  weight  of  the  generator  itself.  At  full  load,  about 
100,000  cu.ft.  (2,800  cu.m.)  of  air  per  minute  will  be 
required.     In  the  present  installation  there  will  be  fif- 


LOOKING  INTO   THE   SUPPLY  END  OF   50,000-HP. 
TURBINE  SCROLL  CASE 

teen  15,000-kva.,  25-cycle,  single-phase  transformers. 
These  are  connected  in  delta  on  the  12,000-volt  side 
and  in  star  on  the  high-tension  (63,500-volt)  side.  Taps 
on  this  side  allow  the  voltage  to  be  changed  from 
110,000  to  132,000. 

Provision  is  made  for  operating  on  the  unit  system. 
That  is,  one  generator,  one  transformer  and  one  trans- 


POWER 


Chippawa    u 
Make-  f' 


;  Safeffouse 
Power  Mouse 


THIS    CANAL     WILL    ALLOW     UTILIZATION    OF    VIRTUALLY    THE 
TOTAL  DROP  BETWEEN  LAKES  ERIE  AND  ONTARIO 

mission  line  will  be  considered  as  a  unit  and  each  will 
be  able  to  carry  the  same  load.  In  case  of  emergency 
a  unit  may  be  operated  at  full  load  of  one  generator 
without  utilizing  either  the  high-tension  or  the  low- 
tension  buses.  The  units  may  also  be  operated  in 
parallel  on  either  the  high-voltage  or  the  low-voltage 
bus.  For  this  purpose  current-limiting  reactors  are 
placed  between  generators  on  the  12,000-volt  bus.  These 
reactors  may  be  shunted  out  by  means  of  oil  switches 
in  case  it  is  desired  to  feed  directly  from  one  generator 
to  the  transformer  of  another  generator.  There  is  an 
emergency  bus  on  the  high  side  and  provision  has  been 
made  for  an  emergency  bus  on  the  low  side  if  it  becomes 
desirable  in  the  future.  Any  one  of  the  generators  may 
be  connected  to  the  main  bus  or  straight  through  to 
its  transformer  bank.  Likewise  the  transformer  bank 
may  be  connected  to  the  main  bus  or  straight  through 
to  the  generator.  The  same  arrangement  holds  on  the 
high-tension  side  of  the  transformer  bank,  it  being 
possible  to  tie  the  outgoing  lines  straight  into  the  bank, 
to  the  main  bus  or  to  an  emergency  bus.  Similarly  the 
high-tension  side  of  the  transformers  can  be  connected 
straight  through  to  the  line,  the  main  bus  or  the  emer- 
gency bus. 

All  electrical  equipment  contracted  for  to  date,  except 
some  minor  accessories,  is  estimated  to  cost  about 
$4,000,000  and  will  be  made  in  Canada. 

Floor  Is  Le\'el  with  Top  of  the  Generators 

The  entire  equipment  belonging  to  one  unit,  con- 
sisting of  a  generator,  high-voltage  and  low-voltage 
switching  apparatus  and  transformers,  occupies  a  50-ft. 
(15-m.)  length  of  the  station.  The  five  units  at  present 
on  order  will  require  250  ft.  (76  m.)  of  the  station, 
and  100  ft.  (80  m.)  more  will  be  used  for  erection 
space  and  surplus  equipment,  making  the  buil(ling  for 
the  present  350  ft.  (106  m.)  long.  The  ultimate  length 
will  be  about  650  ft.  (200  m.). 

The  main  generator  room  will  be  about  60  ft.  wide 


500,000-Hp.  Development  at  Queenston,  Ont. 
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by  60  ft.  high  (18  m.  x  18  m.).  An  interesting  fea- 
ture of  the  construction  is  that  the  floor  of  this  room 
is  level  with  the  top  of  the  generator  frames.  The  space 
between  this  floor  and  the  floor  at  the  bottom  of  the 
generator  is  used  for  cooling-air  ducts,  power  leads  and 
piping.  The  space  devoted  to  transformers  and  low- 
voltage  and  high-voltage  switching  apparatus  is  appro.xi- 
mately  90  ft.  wide  and  100  ft.  (27  m.  x  30  m.)  high. 

The  generator  leads  run  beneath  the  generator-room 
floor  to  oil  switches  in  an  adjacent  room  on  the  same 
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ONE  GE.VERATOR,  ONE  TRASFORMER  AND  ONE  LINE  FORM  A  UNIT 

IN  THIS  SYSTEM  OF  LAYOUT 

The  12.('00-volt  emergency  bus  will  not  be  installed  unless  future 
operating  experience   proves  that  it   is  necessary. 

level.  The  low-voltage  gallery  for  main  and  emergency 
buses  is  just  above  this  room  and  the  gallery  for  the 
low- voltage  transformer  switches  is  just  above  the  bus 
gallery.  Leads  from  this  switch  gallery  pass  into  the 
transformer  room,  the  floor  of  which  is  level  with  the 
generator  floor.  All  high-tension  oil  switches  are  on  a 
floor  above  the  transformer  room.  On  the  top  floor 
just  above  this  are  the  main  110-kv.  bus,  lightning 
ari-esters  and  line  disconnecting  switches.  The  emer- 
gency high-tension  bus  is  in  a  room  below  the  oil 
switches  and  furthest  from  the  generator  room.  The 
control  room  is  above  the  generator  room  and  overlooks 
the  river. 

Record  Hydr.\ulic  Installation 

Interest  attaches  to  the  hydraulic  part  of  the  installa- 
tion on  account  of  its  record  size  and  of  certain  details. 
Among  the  important  features  which  diverge  from 
standard  practice  are  the  large  single-leaf  control  gates 
near  the  beginning  of  the  canal,  the  50,000-hp.  turbines 
— which  are  the  largest  ever  built — the  location  of  the 
power  house,  the  record  size  of  the  Larner-Johnson 
valves  and  the  special  details  of  ice  skimmers  and  track 
racks.  This  plant  takes  water  from  the  Niagara  River 
about  lA  miles  (2.4  km.)  above  the  falls  and  delivers 
it,  through  a  canalized  river  and  a  dug  canal,  a  total 
distance  of  134  miles  (21.7  km.),  to  the  power  house, 
which  is  under  a  bluflf  on  the  lower  Niagara  River 
5  miles  i  8  km.)  below  the  falls.  The  upper  4i  miles 
(7.2  km.)  of  the  canal  is  in  the  Welland  River,  the 
flow  of  which  is  reversed  for  that  distance,  the  canal 
section,  cut  partly  through  rock  and  partly  through 
earth,  being  84  miles  ( 13.6  km.)  long.  A  single  motor- 
operated  vertical-lift  roller  gate  for  the  purpose  of  con- 


trolling or  entirely  shutting  ofl:  the  flow  will  be  installed 
at  the  upper  end  of  the  canal  near  Montrose,  where 
the  earth  section  of  the  canal  merges  into  the  rock 
section.  The  combination  of  span  and  head  make  this 
gate  the  largest  ever  built,  and  particular  attention  has 
been  paid  to  the  i-oller  design  in  order  to  insui-e  bear- 
ing loads  well  within  safe  limits.  The  clear  width  is 
48  ft.  (14.4  m.),  and  the  height  of  the  gate  is  42\  ft. 
(12.7  m.).  It  has  been  decided  to  omit  permanent  gates 
in  the  screen  house  and  the  penstocks  as  it  is  thought 
that  Johnson  valves  alone  will  be  sufficient.  To  take 
care  of  any  failure  in  the  valves,  removable  gates  made 
up  in  sections  will  be  provided,  which  can  bs  lowered 
into  any  penstock  entrance  by  an  electric  traveling 
crane. 

An  elaborate  ice  skimmer  has  been  made  and  will  be 
installed  later  if  necessary.  This  consists  of  a  rein- 
forced-concrete  horizontally  pivoted  leaf  which  can  be 
raised  or  lowered  to  skim  floating  ice  off  the  surface  into 
a  discharge  channel,  at  the  same  time  allowing  clear 
water  to  pass  underneath  the  leaf. 

Runner  Removed  Without  Disturbing  Generator 

The  turbines  are  of  the  vertical,  spiral-case,  single- 
runner  type  and  will  operate  at  a  speed  of  187}  r.p.m., 
which  means  a  specific  speed  of  36.  The  maximum 
guaranteed  efficiency  is  90  per  cent,  although  in  view 
of  recent  practice  it  is  expected  that  this  efficiency  will 
be  exceeded.  The  inlet  diameter  of  the  scroll  case  is 
20  ft.  (6  m.),  and  the  diameter  of  the  runner  is  10  ft. 
5  in.  (3.1  m.)  at  the  inlet.  An  open  space  has  been 
left  in  the  power-house  foundation  below  the  runner 
in  order  that  it  may  be  taken  out  from  below  by  remov- 
ing a  section  of  the  draft  tube,  thus  obviating  the 
necessity  of  dismantling  the  generator  when  a  renewal 
of  the  runner  is  to  be  made.  The  runners  and  spiral 
casings  are  cast  steel,  and  a  test  pressure  of  260  lb. 
per  square  inch  (18  kg.  per  sq.cm.)  is  required  on 
the  latter. 

The  centrifugal-head  relay  valve  controlled  by  each 
governor  will  be  installed  on  the  generator  floor,  while 
the  main  automatic  valve  control  will  be  placed  directly 
under  the  governor  stand  at  the  level  of  the  turbine- 
regulating  cylinder.  This  arrangement  has  the  advan- 
tage of  requiring  short  piping  between  the  main  valve 
and  the  regulating  cylinders  and  gives  freer  access  for 
repairs  and  maintenance.  The  pressure  fluid  will  be 
water,  probably  treated  with  bichromate  of  potassium 
to  prevent  rusting  and  at  the  same  time  give  a  lubri- 
cating  quality  to  the  water. 

Adjacent  to  each  generator  a  control  pedestal  will  be 
set  up,  and  on  this  the  various  indicating  instruments 
will  be  mounted.  The  control  room  will  be  so  connected 
with  the  local  control  and  indicators  that  the  operator 
on  the  generating  floor  can  handle  the  machine  while 
in  touch  with  the  chief  operator.  Telegraph  communica- 
tion similar  to  a  ship  telegraph  and  a  loud-talking 
telephone  communicating  with  the  control  room  are  the 
principal  means  of  transmitting  signals.  In  addition 
to  this  a  lamp  mounted  at  the  top  of  a  column  over  the 
control  pedestal  will  enable  the  chief  operator  to  call 
tlr^  floor  operator  to  any  unit  as  required.  The  air- 
brake and  Johnson-valve  control  will  also  be  mounted 
on  the  pedestal.  The  location  of  this  pedestal  adjacent 
to  the  governor  places  the  control  of  all  the  important 
operations  of  the  unit  within  easy  reach  of  the  oper- 
ator, while  he  is  at  the  same  time  in  communication 
with  the  control  room. 
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Basic  Schedule  of  House  Wiring  Costs 

Principles  that  Have  Been  Used  in  Pricing  More  than  $500,000  of  Wiring 
Annually  Explained  by  N.  E.  L.  A.  Sub-Committee,  Consisting  of  A.  L. 
Nelson,  Chicago;  C.  Renshaw,  Pittsburgh,  and  R.  H.  Tillman,  Baltimore 


FORTUNATELY  all  house  wiring  is  so  much 
alike  that  except  in  unusual  cases  it  is  entirely 
practicable  to  base  prices  on  a  pre-arranged 
schedule  instead  of  estimating  each  job  sepa- 
rately, and  this  plan  is  commonly  used.  Most  of  the 
schedules  which  have  been  devised  for  this  purpose, 
however,  have  been  so  general  and  have  omitted  so 
many  essential  details  that  they  have  not  been  satis- 
factory.   It   is   possible,    however,    to   devise   schedules 


buildings  also  additional  meter  connections,  after  th^ 
first,  should  likewise  be  listed  independently.  Second, 
the  effect  of  the  size  and  type  of  building  on  the  various 
items  of  cost  should  be  recognized,  as  well  as  that  of 
the  number  of  stories. 

The  third  principle  upon  which  the  schedule  is  based 
is  that  certain  types  of  outlets  are  inherently  more 
costly  than  others. 

In  addition  to  the  above  the  prices  have  also   been 


HOU5EWIRING    SCHEDULE. 

• 
• 
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SERVICE  AND  OUTLET  PRICES  FOR  DIFFERENT  T\TES  OF  RESIDENCES  AND  APARTMENT  BUILDINGS 


which  make  due  allowances  for  type  of  building  being 
wired  and  which  are  yet  so  simple  that  they  can  be 
readily  used.  One  such  schedule  has  been  devised  by 
the  Commonwealth  Edison  Company  of  Chicago  and 
used  by  it  and  local  contractors  for  several  years.  This 
schedule  has  beer  found  not  merely  to  give  correct 
prices  on  the  basis  of  averages,  but  to  yield  uniform 
profits  for  the  individual  jobs,  and  thus  to  conform  to 
sound  business  principles.  It  has  been  used  in  the 
pricing  of  house  wiring  totaling  more  than  |500,000 
per  year,  and  it  has  given  complete  satisfaction. 

The  first  and  most  important  principle  on  which  this 
schedule  is  based  is  that  in  making  up  the  price  for 
wiring  buildings  the  service  entrance  (including  the 
first  meter  loop  and  the  first  circuit)  should  be  cov- 
ered by  a  separate  item  instead  of  being  averaged  with 
the  outlets.  Additional  circuits,  when  required,  should 
be  covered  in  the  same  way.     In  the  case  of  apartment 


carefully  arranged  to  care  for  other  variations  in  pro- 
cedure, which  have  been  found  by  experience  to  af- 
fect the  cost.  It  will  be  noticed,  for  instance,  that  for 
service  entrances  the  price  is  less  for  a  one-story  build- 
ing with  a  flat  roof  than  for  a  similar  building  with  a 
peak  roof,  or  for  building  of  more  stories.  This  is 
due  to  a  local  requirement  in  Chicago  that  the  service 
entrance  in  conduit  must  extend  to  the  level  of  the 
second-story  ceiling,  or  on  buildings  which  are  of 
less  than  two  stories  to  the  highest  point  on  the 
building. 

In  apartment  buildings  an  additional  charge  is  made 
on  circuits  where  switches  have  been  omitted.  The 
work  is  made  more  difficult  by  the  omission. 

Outlets  in  public  halls  in  apartments  cost  more  than 
other  outlets,  because  usually  they  are  supplied  from  a 
separate  meter,  and  the  average  length  of  conductors 
for  such  outlets   is  greater  than  in  the  living  rooms. 
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Apartments  over  stores  are  more  difficult  to  wire,  be- 
cause of  the  lack  of  partitions  in  the  stores. 

For  the  same  general  reasons  it  is  more  expensive 
to  wire  a  store  than  to  wire  an  apartment  even  when 
open  conduit  is  used  for  a  portion  of  the  work.     Ob- 

T.\BLE  5— OUTLET  PRICES    FOR  WIRING  ONE  OR  MORE  APART- 
MENTS BUT  NOT  THE  COMPLETE  BUILDING 

Schedule 
Number 

31  For  wiring  first  apartment  in  three  or  four-story  building,  charge  two- 

storv  schedule  plus  50  cents  per  outlet. 

32  For  wiring  second  apartment  in  three  or  four-story  building,  charge 

three-story  schedule  plus  50  cents  per  outlet. 

33  For  wiring  third  apartment  in  ftmr-story  building,  charge  four-story 

schedule  plus  50  cent.s  per  outlet. 

34  For  wiring  top  apartment  in  tliree-story  building,  charge  three-story 

schedule  plus  35  cents  per  outlet. 

35  For  wiring  tt.p  apartmem  in  four  story  bu  Id  ng.  charge  tour-story 

schedule  plus  35  cents  per  outle  . 
Where  wire  guards  are  desired  in  any  of  the  above  cases,  add  30  cents  each. 
Duplex  receptacles,  add  $  1  each. 

viously,  the  additional  cost  is  less  when  there  is  an 
open  basement  under  the  store  to  facilitate  the  work 
than  when  there  is  none. 

The  price  for  wiring  any  residence  or  apartment 
building  is  made  up  of  a  charge  for  service  entrance, 
meter  connections,  and  circuits,  together  with  a  charge 
for  each  outlet.  These  prices  vary  with  the  size  and 
construction  of  the  building  as  well  as  with  the  type 
of  outlets,  as  indicated  in  the  following  tables.  Under 
certain  circumstances  there  are  various  other  items  to 
be  charged  for,  as  likewise  indicated. 

The  prices  cover  wiring  ready  for  the  attachment  of 
fixtures,  but  they  do  not  include  any  fixtures  or  other 
devices.  These  items  should  be  covered  by  a  separate 
contract.  In  certain  cases,  however,  single  sockets  at 
each  outlet,  either  hung  by  drop  cords  or  mounted  on 
the  wall,  are  considered  sufficient,  and  these  may  be 
included  in  the  wiring  contract  at  the  prices  given  in 
Table  6. 

Whsre  additional  outlets  are  specified  after  the  work 
of  wiring  has  been  started,  the  price  for  these  outlets 
will  be  10  per  cent  greater  than  the  prices  given  in 
the  tables.  Where  the  number  of  outlets  originally 
specified  is  reduced  after  the  work  is  in  progress  the 
credit  allowed  is  10  per  cent  less  than  the  prices  given 
in  the  table. 

Residences. — The  charges  for  service,  meter  connec- 
tions and  circuits  are  given  in  Table  1.  To  these  must 
be  .added  the  proper  charges  for  outlets  in  accordance 
with   Table  2. 

Apartment  Buildings. — The  charges  for  service, 
meter  connections  and  circuits  are  given  in  Table  3 
and  the  notes  below  it.  To  these  must  be  added  the 
charges  for  outlets  in  accordance  with  Table  4.  The 
prices  given  in  Table  4  are  based  on  wiring  the  entire 
building  at  one  time.  If  this  is  not  done  the  prices 
given  in  this  table  must  be  increased  in  accordance 
with  Table  .5. 

Stores. — Where  apartment  buildings  include  stores 
an  additional  charge  of  $.5  per  circuit  will  be  made  for 
wiring  the  apartments  over  the  stores.  In  wiring  stores 
the  following  charges  should  be  added  to  the  regular 
schedule  prices: 

One  and  one-half  story  building $11.  50 

Two  to  four -story  building,  open  basement 12.65 

Two  to  four-story  building,  finished  rooms  or  no  basement 16   10 

These  prices  cover  wiring  the  store  by  using  exposed 
conduit  along  the  corner  of  the  ceiling  and  concealed 
a"  morcd  cable  from  this  conduit  to  the  various  out- 
le's.     If  it  is  desired  to  have  all  the  wiring  concealed 


the  price  for  meter  connection  mot  including  service), 
circuits  and  outlets  for  the  store  will  be  25  per  cent 
greater  than  corresponding  figures  in  Tables  3  and  4. 

Garages. — For  wiring  individual  garages  and  con- 
necting them  to  the  circuits  and  meters  of  residences 
or  apartments  the  price  is  made  up  of  a  charge  for  ex- 
tending the  circuit,  a  minimum  price  for  wiring  i  which 
includes  certain  outlets)  and  a  charge  per  outlet  fo 
additional  outlets.  The  minimum  charge  for  wiring  is 
$28.75,   and   this   covers   one   drop   cord,   one   wall    re- 


TABLE  6— PRICES  FOR  WALL  AND  DROP  CORD  SOCKETS  WHERE 

THESE  ARE  USED  INSTE.4D  OF  FIXTURES 

Wall 
Socket 

Drop  Cord     Drop  Cord     Drop  Cord 

with  Steel      with  Brace         on  Gas 
Box   Cover        Canop>'            (^)utlets 

With  key  socket,  each. ..  .          $0.80 
W'ith  chain  pull  socket,  ea.           1.05 

1   05               $1   40               $1    50 
1   25                  1   60                  1    75 

Where  wire  guards  are  desired  in  any 
Duplex  receptacles,  add  $1  each. 

of  the  above  cases,  add  30  cents  each. 

ceptacle  and  one  switch,  together  with  a  15-ft.  exten- 
sion cord.    For  additional  outlets  the  charge  is  $3  each. 

Service  Extension. — Where  service  must  be  carried 
along  outside  wall  of  a  building  the  charge  is  35  cents 
per  conduit  foot.  Overhead  lawn  service  between  build- 
ings, first  20  ft.  $5.15  and  9  cents  per  foot  additional 
work.  The  capacity  covered  by  these  prices  is  100 
lights  or  less. 

As  a  means  of  illustrating  the  working  of  the  sched- 
ule it  has  been  applied  to  a  two  and  a  half  story  resi- 
dence. The  costs  have  been  worked  out  in  detail  on  the 
estimate  sheet,  and  it  will  be  seen  that  while  all  of  the 
various  items  are  taken  fully  into  account  the  pricing 
of  the  job  with  the  aid  of  the  schedule  is  very  simple 
and  gives  a  total  figure  of  $256. 
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SAMPLE  ESTIMATE  USING  SCHEDULE 

These  prices  were  used  in  Chicago  prior  to  May, 
1920.  They  cover  the  use  of  rigid  conduit  for  all  wir- 
ing in  basements  and  the  use  of  armored  cable  for  all 
other  wiring.  For  service  entrances  the  prices  cover 
No.  14  wires  in  ^-in.  conduit,  where  the  current  is  15 
amperes  or  less,  and  larger  sizes  of  wire  and  conduit 
where  necessary  to  comply  with  National  Electrical 
Code  requirements. 

Where  the  current  for  a  two-wire  service  would  be 
more  than  24  amperes  a  three-wire  service  is  used. 

The  prices  were  based  on  a  wage  of  $1  per  hour  for 
wiremen  and  on  the  prices  for  material  which  were  in 
effect  at  that  time.  Owing  to  an  advance  in  wages 
the  actual  prices  used  have  since  been  increased. 
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Cost  of  Energy  Fundamental  in  Design  of 

Distribution  Systems* 

Necessity  of  Distinguishing  Between  Value  for  Rate-Making  Purposes  and  That  for  Economic 

Studies— General  Methods  for  Obtaining  Total  Charge  per  Kilowatt -Hour  at  Any 

Point  on  a  System — Conditions  Governing  Variations  in  Unit  Cost 

By  P.  O.  REYNEAUf  and  H.  P.  SEELYEt 

Detroit  Edison  Company 


^INCE  any  economic  study  of  transmission  or 
distribution  is,  fundamentally,  a  consideration 
(of  the  cost  of  energy  or  energy  losses  as  com- 
pared with  other  costs — in  general  fixed  charges 
increase  as  energy  loss  decreases — it  is  of  the  utmost 
importance  that  the  cost  of  energy  be  accurately  deter- 
mined. The  value  assigned  to  the  unit  cost  of  energy 
may  be  the  deciding  factor  in  a  problem.  This  value, 
moreover,  may  vary  considerably  according  to  the 
assumptions,  methods  and  precision  employed  in  its 
calculation.  It  is  evident  that  the  cost  per  kilowatt- 
hour  of  the  energy  used  by  a  5-hp.  motor  running  one 
hour  per  day  25  miles  north  of  the  generating  station 
may  be  quite  different  from  the  unit  cost  for  residence 
lighting  load  5  miles  west  of  the  station,  and  both  of 
these  may  be  far  from  the  average  unit  cost  over  the 
whole  system.  The  question  of  the  determination  of 
energy  cost  offers  an  extensive  field  for  study  and  one 
that,  generally  speaking,  has  been  only  touched  upon. 
No  detailed  treatment  of  the  subject  can  be  given  here, 
but  some  of  the  fundamental  principles  involved  will 
be  presented  with  a  few  methods  of  attacking  the  gen- 
eral problem  and  suggestions  as  to  conditions  governing 
variations  in  the  general  cost  as  applied  to  particular 
uses. 

In  studying  energy  cost  the  fundamental  difference 
between  the  cost  of  energy  for  rate-making  purposes  and 
the  cost  of  energy  for  economic  studies  must  be  recog- 
nized. In  determining  the  cost  of  energy  for  the  pur- 
pose of  adopting  a  rate  scale  it  may  be  sufficient  to 
consider  the  system  as  a  whole  and  determine  the  aver- 
age cost  per  unit  for  each  of  a  few  general  classes  of 
load  which  have  markedly  different  characteristics.  The 
chief  point  to  be  kept  in  mind  is  the  amount  which 
the  customer  pays,  and  that  this,  on  an  average,  should 
at  least  equal  the  expense  of  the  company  plus  a  rea- 
sonable profit.  Usually  about  the  same  rate  must  be 
applied  to  similar  customers  within  a  reasonable  area 
unless  there  is  a  marked  difference  in  the  individual 
cost  of  serving  each.  There  are  also  other  factors  than 
actual  production  and  distribution  cost  which  must  be 
considered  in  rate  making,  such  as  public  opinion,  regu- 
lations and  franchise  agreements,  previous  practice, 
competition,  etc.  On  the  other  hand,  in  making  an 
economic  study  we  are  interested  in  the  actual  amount 
which  the  energy  delivered  to  the  point  under  consid- 
eration is  costing  the  company,  and  hence  in  how  much 
money,  if  any,  can  be  saved  by  reducing  energy  losses. 
If  energy  costs  more  per  unit  5  miles  from  the  sta- 

•Third  instaUment  of  a  series  on  "Bconomios  of  Electrical  Dis- 
tribution" ;  see  also  Electkical  WoelDj  Jan.  8  and  Jan.  15,  1920. 
tDistribution  engineer, 
t  Distribution  department. 


tion  than  it  does  1  mile  from  the  station,  for  example, 
the  amount  saved  will  be  correspondingly  more  impor- 
tant. For  this  purpose,  then,  it  would  seem  desirable 
to  investigate  the  cost  of  energy  as  fully  as  is  war- 
ranted by  the  amount  and  accuracy  of  the  information 
available  on  costs  of  construction  and  operation  and  on 
loads  carried. 

Even  with  fairly  complete  data  at  hand  it  is  a  difficult 
matter  to  determine  definite  figures  for  energy  costs. 
The  cost  is  affected  by  many  quantities  of  a  variable 
nature,  and  these  limit  the  extent  to  which  it  is  prac- 
ticable to  carry  the  study.  At  any  given  point  the 
cost  of  energy  is  largely  dependent  on  the  fixed  charges 
and  operating  expenses  of  the  central  station  and  of 
the  distribution  system  between  the  station  and  that 
point.  It  is  also  affected  by  the  size  and  characteristics 
of  the  load  at  the  point  in  question  in  relation  to  all 
the  other  loads  on  the  system.  Hence,  strictly  speaking, 
energy  cost  may  be  conceived  as  having  a  different 
value  at  every  point  on  the  system  and  for  every  dif- 
ferent load  at  any  given  point.  Loads  of  the  same  type 
may  show  a  different  unit  cost  according  to  their  size, 
and  the  unit  cost  may  vary  at  different  times  during 
the  day  or  even  for  different  parts  of  the  same  load. 
The  length  to  which  the  determination  of  cost  of  energy 
might  be  carried  is  almost  infinite.  In  practice  it  will 
depend  not  only  on  the  accuracy  of  the  data  available 
bu*^  also  on  how  this  cost  is  to  be  used. 

Classification  of  Costs  of  a  Central-Station 
System 
The  various  items  entering  into  the  total  annual  cost 
of  a  central  station  may  be  classified  as  follows: 

1.  Costs  dependent  on  the  number  of  customers. 

2.  Costs  dependent  on  the  peak  load  carried  or  the 
demand. 

3.  Costs  dependent  on  the  total  output  in  kilowatt- 
hours  during  the  year. 

This  method  of  classification,  which  was  suggested 
by  Dr.  Johi  Hopkinson  in  England  in  1892  and  was 
later  enlarged  upon  by  H.  L.  Doherty  and  other  writers, 
is  quite  generally  accepted  as  sufficient  for  ordinary 
purposes.  It  must  not  be  assumed  that  all  expenses 
come  strictly  under  one  of  these  three  classifications. 
There  are  a  great  number  of  other  minor  divisions 
which  might  be  made.  For  example,  there  are  certain 
operating  expenses  at  the  station  which  are  dependent 
on  the  efficiency  and  size  of  the  machines  and  the 
relation  of  the  load  at  any  time  to  the  capacity  of  the 
generators  in  use  and  to  the  method  of  operating  the 
station  and  the  system.  It  does  not  appear  practicable, 
however,  to  attempt  to  include  all  such  classifications. 
Th?  above  three  are  the  ones  of  most  i  -nportance,  and 
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other  costs  can  be  included  in  one  of  tliem  without  great 
error. 

Consnvier's  Cost. — The  first  division,  consumer's  cost, 
usually  need  not  be  considered  in  determining  energy 
cost  for  economic  study,  as  it  is  independent  of  the 
amount  of  load  carried.  This  cost  occurs  beyond  the 
limits  of  the  lines  and  need  be  added  only  when  deter- 
mining the  charge  to  the  customer.  Care  must  be 
taken,  however,  that  charges  actually  belonging  to  this 
classification  are  not  included  under  either  of  the  other 
heads.  Here  rightfully  belong  the  greater  part  of 
■charges  for  general  oflice  expense,  sales  expense,  meter- 
ing, billing,  collection,  etc.,  part  cost  of  service  wires 
and  -A  percentage  of  various  other  charges  according  to 
local  conditions. 

Demand  Cost  and  Output  Cost. — The  two  other  cost 
divisions,  demand  cost  and  output  cost,  must  include  all 
charges  which  are  dependent  on  the  load  carried.  The 
demand  cost  is  that  part  of  the  total  cost  which  is 
caused  by  the  fact  that  the  system  is  built  and  operated 
to  care  for  a  certain  maximum  load.  If  this  peak  load 
is  100.000  kw.  the  station  must  have  a  capacity  of  at 
least  100,000  kw.,  with  a  reasonable  amount  of  reserve, 
regardless  of  the  fact  that  that  capacity  may  be  reached 
for  only  a  short  time  each  day.  The  output  cost  or 
kilowact-hour  cost,  on  the  other  hand,  is  that  part  of 
the  total  cost  which  is  occasioned  by  the  total  output 
in  kilowatt-hours  regardless  of  the  rate  of  that  output. 

Some  items  of  the  total  annual  cost  clearly  belong 
only  to  demand  cost,  while  others  which  might  seem  to 
depend  only  on  output  have  some  percentage  of  demand 
cost  included.  In  the  first  group  come  interest,  taxes, 
insurance,  depreciation,  etc.,  on  the  generating  station 
building;  interest,  taxes,  etc.,  on  boilers,  turbines,  gen- 
erators and  other  equipment,  and  a  large  part  of  their 
depreciation  and  maintenance.  Fixed  charges  on  lines 
and  substation  equipment  are  also  here  included.  Under 
the  second  group  come  part  of  the  cost  of  coal,  oil  and 
other  expendable  materials,  part  of  the  labor  of  oper- 
ating, also  part  of  the  energy  losses  on  lines  and  trans- 
formers due  to  the  fact  that  they  are  kept  energized  at 
all  times.  The  apportioning  of  such  costs  is  a  matter 
for  considerable  study.  The  method  of  operation  may 
affect  the  amount  chargeable  to  demand  in  certain  cases. 
Large  machines  are  less  efficient  at  small  loads.  Hence 
if  large  units  are  employed  and  are  run  far  below 
their  most  economical  load  for  the  greater  part  of 
the  day  the  extra  expense  due  to  decreased  efficiency 
may  be  charged  to  demand.  In  a  large,  efficiently  oper- 
ated station  this  condition  would  not  arise  to  any  great 
extent,  but  it  suggests  some  of  the  items  which  must  be 
considered.  In  fact,  there  must  be  included  in  demand 
cost  all  charges  directly  or  indirectly  occasioned  by  the 
total  capacity  of  the  system.  The  remaining  annual 
costs,  aside  from  the  consumer  cost  before  mentioned, 
may  be  considered  as  dependent  on  the  output.  These 
comprise  the  kilowatt-hour  cost. 

Methods  of  Making  Classification 

The  actual  division  of  the  total  annual  cost  on  any 
part  of  the  system  into  three  classifications  will  depend 
largely  on  local  conditions.  The  relative  percentages 
will  probably  be  different  for  each  company.  Several 
general  methods  of  attacking  the  problem  are  in  use. 
In  the  generating  plant,  for  example,  an  empirical 
analysis  can  be  made  of  each  item  of  cost,  such  as 
charges  on  building,  on  steam  equipment,  on  electrical 
equipment,   fuel,  labor,  etc.     The  proportion   belonging 


to  each  classification  may  be  estimated  from  known 
conditions,  keeping  in  mind  the  general  definitions  of 
demand  cost,  kilowatt-hour  cost  and  consumer  cost.  One 
method  of  separating  demand  and  kilowatt-hour  charges 
on  fuel,  lubricants  and  such  items  is  by  comparing  costs 
under  a  period  of  light  load  and  under  one  of  heavy 
load — a  month  at  different  seasons  of  the  year  for 
example. 

If  C,i  =  demand  cost  per  unit  demand, 

Cf  =^  kilowatt-hour  cost, 

D  =^  station  demand, 

F,  =:  kilowatt-hours  at  low  period, 

F^  =  kilowatt-hours  at  high  period, 

C,  =  total  cost  at  low  period, 

C,  =  total  cost  at  high  period, 

C,  =  CD.  +  C,F„ 

C.  =  CD  -\-  C,F.., 

C,  =   (C,  —  C)  --  F.  —  F„ 

Ca  =   (C,  —  C/F,)  ^  D. 
This    should    give    satisfactory    results    if    there    is 
enough  difference  between  the  loads  at  the  two  periods 
to  give  a  good  comparison  of  cost. 

Another  somewhat  similar  method*  that  may  be 
applied  to  items  such  as  total  .station  or  system  costs, 
which  involve  all  three  classifications,  considers  the  total 
cost  over  three  given  periods — three  years,  for  example, 
or  three  different  months.  U.sing  similar  symbols  to 
the  above : 

Cr  =  customer's  cost, 

N  =  number  of  customers, 

C,  =  CD,  +  C,F,  +  C,.N,, 

C.  =  CD^  -f  C,F..  +  CrN... 

C,  =  CD^  +  C,F,  +  CrN,, 
If  these  are  solved  simultaneously  the  values  of  C. 
Cf  and  Cc  can  be  determined. 

An  example  of  a  typical  division  of  costs  between 
demand  and  kilowatt-hours  of  some  of  the  items  for 
the  generating  station  is  as  follows : 


Superintendence 

Wages 

Fuel 

Lubricants 

Station  supplies,  etc. 


Demand 

Kw.-Hr. 

Per  Cent 

Per  Cent 

100 

90 

10 

25 

75 

25 

75 

100 

These  general  methods  may  be  adapted  to  other  parts 
of  the  system,  transmission  lines,  substations,  etc.,  as 
well  as  to  the  generating  plant.  In  analyzing  the  cost 
of  a  hydro-electric  plant  the  available  supply  of  water 
is  an  important  factor  in  the  consideration.  It  is  evi- 
dent that  the  kilowatt-hour  cost  will  depend  considerably 
on  whether  the  supply  is  unlimited  or  whether  storage 
is  resorted  to  for  regulating  the  flow. 

It  appears,  then,  that  the  first  step  in  the  study  of 
energy  cost  is  the  determination  as  accurately  as  pos- 
sible of  the  total  annual  costs  on  each  subdivision  of 
the  system  and  the  proportion  of  these  costs  in  each 
case  belonging  to  demand  and  to  output.  Naturally  the 
more  detailed  the  accounting  record  on  various  parts 
of  the  system  the  easier  the  determination  of  these 
costs  will  be.  If  an  entirely  new  system  is  being  con- 
sidered the  various  quantities  can  only  be  estimated 
from  data  of  other  similar  systems  and  present  prices 
on  construction  materials,  equipment,  etc.  For  the 
purpose   under  consideration,    if   the   study   of   energy 

•This  metliod  is  more  fully  explained  in  "Central-Station  Rates 
in  Tlreory  and  Pi-aotice."  by  H.  E.  Eisenmenger,  Electrical  RevieWt 
Vol.   75.  -Aug:.    23,   1919,   page   303. 
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cost  is  to  be  carried  to  any  degree  of  exactness,  it  is 
probably  better  to  prepare  separate  figures  on  each  of 
the  three  classifications  of  costs  as  related  to  different 
parts  of  the  system,  generating  station,  various  sub- 
stations, underground  cable  lines,  overhead  power  lines, 
feeders,  etc.  Just  how  much  of  such  detail  is  necessary 
will  be  determined  by  the  method  which  is  to  be  used 
in  apportioning  the  costs  among  the  various  classes  of 
loads  and  localities. 


Apportioning  of  Demand  and  Output 
TO  Various  Types  of  Loads 


Costs 


When  the  proportions  of  the  total  cost  chargeable 
to  demand  and  to  output  have  been  determined  there 
arises  the  problem  of 


is  evident  that  the  demand  responsibility  of  each  cannot 
be  accurately  obtained  in  this  way  as  the  peaks  come 
at  different  times  and  the  loads  show  different  character- 
istics throughout  the  day.  For  example,  the  power 
peak  might  come  at  the  same  time  as  the  station  peak, 
perhaps  at  2  p.m.,  whereas  the  lighting  peak  comes  at 
8  p.m.,  the  lighting  load  at  2  p.m.  being  only  30  per  cent 
of  its  peak. 

Again,  the  assumption  might  be  made  that  the  demand 
charge  of  any  load  is  proportional  to  its  demand  at  time 
of  station  peak.  This  might  sound  reasonable  inasmuch 
as  the  demand  cost  of  the  station  is  figured  on  the  basis 
of  its  peak  load.  The  demand  responsibility  for  any 
customer  is  sometimes  computed  on  this  basis  by  mul- 
tiplying his  total  con- 


Demand  Cost 


Operating  Cost 


Sc))Ntatiuu 


Demuud  cost  on 

Substation 
+  Deo-md  cost  on 

Traiismisaion 
■h  Proporliou  of 
Demuud  cogt  on 
Generat  ing  tjta. 


Operating  Cost  on  DiviJed  eqoally 

Substation  among  kilowatt 

-(- Opcratlug  Cost  on      hours  of  output 
Transmission.         +GenerotinE  statii 
kilcMutt-bour  cost 


Oeirand  cost  on  1  Mile 

of  Power  Line 
f  Proportion  of  Substa. 

tloE    Dcrr.iicJ  Ccst. 

Operaliuj,'  co^t  on  1  Mile 

of  Power  Line  dividtJ 

erjually  among  kilowatt 

boars  of  output 
-HKw.  hr,  cost  at  si-bsta 


finding  what  part  of 
that  demand  cost  or 
of  that  kilowatt-hour 
cost  belongs  to  any 
particular  load  or 
type  of  load.  The 
kilowatt  -  hour  cost 
may  be  simply  dis- 
posed of  for  the  pres- 
ent by  considering 
that  the  kilowatt- 
hour  charge  at  any 
point  in  the  system 
is  equal  to  the  sum 
of  the  kilowatt-hour 
costs  incurred  on  all 
parts  of  the  system 
from  that  point  back 
to  the  generating 
station.  Considerable 
study  may  be  in- 
volved in  determin- 
ing the  kilowatt-hour 
costs  on  such  parts 
as  transmission  lines 
or  power  lines,  since 
a  great  part  of  the 
cost  depends  on  the 
energy  losses,  and 
the  cost  of  these 
losses  in  turn  in- 
cludes the  demand 
and  kilowatt  -  hour 
charges  up  to  that 
point.  The  theory  is 
not  complex,  how- 
eve  r .  Modification 
of   this   method    for 

special  purposes  will  be  explained  later.  The  apportion- 
ing of  the  demand  cost  presents  a  more  difficult  question. 
If  all  loads  had  similar  characteristics — i.e.,  similar 
load  curves,  with  the  peak  coming  at  the  same  time — 
it  is  evident  that  the  demand  charge  for  each  would  be 
simply  proportional  to  its  peak  load.  This  assump- 
tion is  sometimes  used  in  figuring  energy  cost,  but  is 
obviously  not  correct  except  in  cases  where  all  loads 
are  similar  or  nearly  so,  such  as  for  a  plant  serving 
residence  lighting  only.  On  this  assumption  the  demand 
charge  per  kilowatt  may  be  reduced  to  a  figure  per 
kilowatt-honr  inversely  proportional  to  the  load  factor, 
and  this  added  to  the  kilowatt-hour  charge  determines 
the  total  cost  of  energy.  Where  both  lighting  and  com- 
mercial power  or  other  loads  are  carried,  however,  it 


Generating  Station 


Distributed  according 
to  load  curves  of 
outgoing  liues. 


Divided  equally  amou| 
kilowQtt-bours  of 
output. 


Trausniisaion  Lmec 
and  Cables 


Nnbstation 


Substation 


Distributed  ac> 
cording  to  load 
curves  of  oQt- 
going  loads. 


GENERAL  METHOD  OF  STUDYING  ENERGY  COST  AT 
VARIOUS  POINTS  ON  A  SYSTEM 


nected  load  by  his 
demand  factor  to  get 
h  i  s  individual  de- 
mand, dividing  this 
in  turn  by  the  diver- 
sity factor  on  the 
line  for  his  propor- 
tion of  the  line  de- 
mand, this  by  the  di- 
versity factor  of  the 
substation,  and  so  on 
back  to  the  generat- 
ing station,  thus  de- 
termining that  cus- 
tomer's proportion 
of  the  station  peak. 
Of  course  a  careful 
determination  of  di- 
versity and  demand 
factors  is  necessary 
for  this.  Here  again 
the  variable  charac- 
teristics of  the  dif- 
ferent loads  make 
this  assumption  er- 
roneous except  in 
special  cases.  Take 
for  a  simple  example 
a  small  station  of 
1,000  kw.  serving 
two  customers  A  and 
B.  A  takes  1,000  kw. 
for  six  hours  each 
day.  B  takes  600  kw. 
for  the  remaining 
eighteen  hours  but 
does  not  overlap  A. 
On  the  assumption 
of  demand  proportional  to  individual  peak  load  A's 
cost  would  be  ten-sixteenths  and  B's  six-sixteenths  of 
the  total  demand  cost.  On  the  assumption  of  demand 
proportional  to  load  at  time  of  station  peak  A's  propor- 
tion would  be  the  whole  station  demand  and  B's  nothing. 
If  the  station  may  be  considered  as  consisting  of  two 
parts,  one  of  600  kw.  capacity  and  one  of  400  kw.,  it  will 
be  seen  the  600-kw.  may  operate  six  hours  for  A  and 
eighteen  for  B,  while  the  400  operates  six  hours  for  A. 
Thus  A's  cost  would  be : 

n 

20 


400      ,     6^  .^    600 
1,000  +  24  -^  1,000 


5^20 


of  the  total,  while  B's  would  be 

18  -  24  X  (600  ^  1,000)  or 


20 


of  the  total. 
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This  theory  can  also  be  e.\tended  to  cover  any  num- 
ber of  loads  with  variously  shaped  curves.  It  may 
be  stated  in  general  that  the  cost  of  each  unit  (kw.) 
of  the  total  demand  should  be  divided  in  accordance 
with  the  length  of  time  or  number  of  hours  it  is  in  use 
to  obtain  an  accurate  apportioning  of  demand  cost.  A 
full  explanation  of  this  theory,  with  examples  of  its 
application,  may  be  found  in  "Central-Station  Rates  in 
Theory  and  Practice,"  by  H.  E.  Eisenmenger,  Electrical 
Review,  Vol.  75,  Aug.  2  and  9,  1919.  Ordinarily  suf- 
ficient data  in  regard  to  the  various  load  curves  may 
not  be  available  or  the  degree  of  accuracy  desired  in 
the  result  will  not  warrant  an  extensive  analysis  on  this 
basis.  There  is  no  doubt  that  theoretically  it  will  give 
a  more  acurate  distribution  of  the  demand  cost  for  most 
purposes  than  either  of  the  other  methods  mentioned, 
and  the  principles  involved  may  often  be  used  to  advan- 
tage even  in  a  more  approximate  determination.  For 
some  special  uses,  as  will  be  explained  later,  the  second 
method  given  above  is  preferable. 

General  Method  for  Determining  Demand  Cost 
XT  Any  Point 

In  order  to  determine  the  demand  cost  at  any  point 
on  the  system  other  than  the  generating  station  the 
following  general  steps  should  be  followed : 

1.  Apportion  the  generating  station  demand  cost 
among  the  various  substations  by  one  of  the  above 
methods,  in  accordance  with  their  loads. 

2.  For  any  substation  add  to  its  portion  of  the  gener- 
ating station  cost  the  demand  costs  on  its  transmission 
cables  and  on  the  substation  itself. 

3.  The  total  demand  cost  for  the  station  can  now  be 
distributed  among  the  various  lines  feeding  out  from 
it,  and  by  repeating  the  same  method  the  cost  at  any 
point  or  for  any  customer  may  be  determined.  If  more 
general  figures  only  are  desired  the  total  demand  cost 
for  the  station  may  be  divided  among  various  classes  of 
load,  such  as  lighting,  commercial  power,  street  lighting, 
street  railway,  etc.  By  assuming  avei-age  figures  on 
line  costs  the  cost  at  any  distance  from  the  station 
for  each  class  of  load  can  be  determined.  The  analysis 
may  be  extended  in  a  similar  manner  to  cover  suburban 
transmission  lines,  substations  and  distribution,  even 
where  several  substations  intervene. 

Any  such  analysis  should  give  a  fairly  accurate  de- 
mand charge  at  any  point.  It  requires,  however,  quite 
a  large  quantity  of  accurate  data  for  its  accomplishment. 
Detailed  annual  co.sts  on  each  subdivision  of  the  system 
must  be  known.  Moreover,  the  load  curves  throughout 
the  year  for  each  load  considered,  such  as  substations, 
power  lines,  etc.,  must  be  studied  to  obtain  one  or  more 
characteristic  curves  for  each  as  a  basis  of  analysis. 
Where  a  load  shows  an  appreciable  seasonable  variation 
several  curves  may  be  necessary,  as  for  high  load,  low 
load  and  average  load.  In  many  cases  it  will  be  found 
practicable  to  determine  a  general  characteristic  curve 
for  each  type  of  load,  such  as  residence  lighting,  street 
lighting,  street  railway,  large  power,  small  power,  etc., 
and  refer  all  loads  of  that  type  to  it,  assuming  that  the 
curve  will  be  always  proportional  to  the  peak  load.  The 
collection,  classification  and  proper  selection  of  data  will 
be  found  to  be  a  large  part  of  the  whole  problem  of 
determination  of  energy  cost  and  requires  the  applica- 
tion of  a  high  degree  of  engineering  knowledge  and 
judgment. 

All  the  formulas  which  will  be  developed  later  include 
the  cost  of  energy  as  one  total  charge  per  kilowatt-hour. 


The  computations  might  be  made  with  the  demand 
charge  and  the  kilowatt-hour  charge  as  two  separate 
quantities,  but  it  is  found  more  convenient  to  use  a 
single  charge  per  kilowatt-hour.  If  the  above  analysis 
is  carried  out  in  detail  the  demand  charge  for  energy 
will  be  determined  as  a  different  amount  for  each  type 
of  load  and  for  any  distance  from  each  substation.  The 
kilowatt-hour  charge  will  be  the  same  for  all  loads  in 
any  one  locality.  Since  the  average  load  factor  for  any 
type  of  load  considered  may  be  determined  the  demand 
charge  can  be  reduced  thereby  to  a  charge  per  kilowatt- 
hour,  since  kw.-hr.  =  kw.  X  'o^d  factor  X  24  X  365 
per  year.  This  added  to  the  output  or  kilowatt-hour 
charge  will  give  the  total  charge  per  kilowatt-hour  for 
that  class  of  load  at  that  point. 


Easily  Inspected  Auto-Starter 

AN  AUTO-TRANSFORMER  starter  which  is  easily 
L  Opened  for  inspection  is  being  manufactured  by  the 
Cutler-Hammer  Manufacturing  Company,  Milwaukee. 
No  wood  or  casting  is  used  in  the  construction.  The 
case  is  strongly  reinforced  with  angle  iron  and  has  a 
hinged  cover  which  can  be  lifted  to  expose  the  trans- 
formers and  relay. 
The  special  construc- 
tion of  the  trans- 
former core  allows 
either  coil  to  be 
easily  and  quickly 
replaced.  Each  coil  is 
provided  with  three 
accessible  taps  which 
give  50,  65  and  80 
per  cent  of  full-line 
voltage.  The  oil-im- 
mersed commutating 
mechanism  is  placed 
at  the  bottom  of  the 
case  below  the  trans- 
formers and  may  be 
exposed  for  inspec- 
tion by  removal  of 
the  oil  pan,  a  simple 
one  -  man  job.  An 
ample  head  of  oil  is 
maintained  above  the 
contacts  and  a  double 
horizontal  break  is 
provided  in  each  line. 
Breaking  the  circuit 
horizontally  confines  the  arcs  between  the  copper  con- 
tacts and  prevents  burning  of  other  parts. 

The  low-voltage  mechanism  is  mounted  inside  the 
case  on  the  right-hand  side.  A  duplex  overload  relay 
with  a  true  inverse-time-limit  movement  is  mounted 
inside  the  case  on  the  transformer  assembly  in  such  a 
position  that  adjustments  for  time  and  current  values 
can  be  readily  made.  This  duplex  relay  is  equivalent 
to  two  overload  relays,  each  in  series  with  one  or  two 
phases.  Rigid  copper  leads  are  used  throughout,  with 
the  exception  of  four  flexible  stationary  leads  to  the 
transformer  taps  and  low-voltage  coil. 

These  starters  are  made  in  various  sizes  for  the 
operation  of  two-phase  or  three-phase  induction  motors 
rated  between  5  hp.  and  100  hp.  on  standard  commercial 
voltages  between  110  and  2,200  and  at  frequencies  of 
60,  50,  40,  33  and  25  cycles  per  second. 


THIS  AUTO-STARTER  CONTAINS  NO 
WOODEN  OR  CAST  PARTS 
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Temperature  Rise  with  Short- 
Time  Loads 

From  Usual  Shop  Test  Data  It  Is  Possible  to  Predict 
Temperature  Rise  for  Electrical  Machinery  on 
Fairly  Well  Defined  Load  Cycle 
By  R.  E.  Hellmund 

Engineer   \\estinghouse   Electric   &   Manufacturing   Company 

IN  MANY  applications  of  electric  motors,  such  as 
crane,  hoisting  or  railway  motors,  it  often  occurs 
that  after  the  motor  has  assumed  a  certain  temper- 
ature rise  the  load  changes  for  a  definite  period  and 
it  is  desirable  to  predetermine  the  temperature  rise 
at  the  end  of  such  period.  While  any  calculation  of 
temperature  rises  is,  by  necessity,  rather  inexact,  it  is 
believed  that  the  method  shown  in  this  article  will  lead 
to  better  results  than  were  obtained  by  the  estimates 
usually  made  in  the  past. 

A  few  simple  formulas  are  first  discussed  to  establish 
the  relation  between  temperature  rise  for  short-time 
loads  and  the  characteristics  of  the  motor  as  given  in 
the  usual  shop  tests.  Having  determined  two  constants, 
depending  upon  the  ventilation  and  total  mass  charac- 
teristics of  the  motor,  the  temperature  rise  for  any 
short-time  load  which  may  occur  in  actual  operation 
may  be  determined  from  a  simple  equation.  A  practical 
example  is  worked  out  for  a  series  motor,  and  by 
following  this  method  it  should  be  easy  to  calculate  the 
temperature  rises  for  other  cases. 

Discussion  of  Equations  for  Temperature  Rise 

The  amount  of  heat  generated  in  a  motor  is  propor- 
tional to  the  total  losses  ( L)  in  the  motor.  Such  heat 
is  either  absorbed  by  the  masses  of  the  motor  or  taken 
away  by  the  surface  ventilation  and  radiation. 

If  La  gives  the  losses  which  are  absorbed  by  the 
masses  of  the  motor,  the  temperature  rise  (dT)  in  a 
very  short  time  (dt)  is: 

dT/dt  =  La/M,  (1) 

where  M  is  a  constant,  which  is  larger  the  larger  the 
masses  of  the  motor  and  their  heat-absorbing  capacity. 

The  losses  (L,),  which  can  be  taken  care  of  by 
surface  ventilation  depend  upon  the  amount  and  type 
of  ventilation  and  difference  of  temperature  (T) 
between  the  motor  parts  and  the  surrounding  air — that 
is,  the  existing  temperature  rise.  With  forced  ventila- 
tion, the  amount  of  ventilation  remains  constant  for  all 
conditions,  but  even  for  natural  ventilation  it  can  in 
most  cases  be  assumed  as  virtually  constant  for  the 
period  of  special  load  under  consideration. 

We  may,  therefore,  set  approximately 

L,  =  KT,  (2) 

where  T  is  the  existing  temperature  rise  and  X  is  a 
constant  given  by  the  type  and  amount  of  ventilation. 
It  is  evident  now  that  the  losses  L„,  which  have  to  be 
absorbed  by  the  masses  at  any  time,  must  be  the 
difference  between  the  total  losses  L  and  the  losses 
Ly,  taken  care  of  by  the  ventilation.     Thus  we  have 

La  =  L  —  Lv=^L  —  KT.  (2.') 

By  introducing  this  into  equation  (1)  and  solving 
the  linear  differential  equation  we  get : 

The   integration   constant   C  can   be   determined   by 


substituting    the    initial   temperature    Tu   at    the   time 
i  z=z  0  in  equation  (4),  giving 

C=To  —  L/K.  (5) 

By  introducing  this  into  (4)  we  get: 


T  =  LK+(t„  -  j^)e' 


(6) 


We  have,  therefore,  a  formula  for  determining  the 
temperature  T  at  any  time  during  the  period  of  special 
load,  giving  the  average  losses  L. 

It  remains  now  to  determine  the  values  L,  K  and  M 
from  data  usually  available  in  practice. 

The  losses  L  can  be  taken  from  a  curve  showing  the 
total  losses  in  the  motor  against  output  torque  or  horse- 
power. If  such  a  curve  is  not  available,  it  can  be  easily 
derived  from  the  efficiency  cui've. 

The  ventilation  A'  has  to  be  derived  from  an  available 
continuous-load  run  for  which  the  maximum  tempera- 
tui-e  rise  T,,  and  the  total  losses  are  known.  With 
motors  having  forced  ventilation  the  usual  continuous 
rating  test  can  be  used  for  this  purpose.  For  motors, 
with  natural  ventilation  the  test  should  be  made  corre- 
sponding to  the  average  speed  prevailing  during  the 
period  of  special  load  under  consideration.  Usually  it 
will  be  best  to  take  available  continuous  load  tests  for 
several  speeds  and  plot  a  curve  for  the  values  of  K 
against  speed,  as  found  from 

K  ^  L,/  Tc.  (7) 

where  Lc  =  losses  for  the  continuous  test, 

Tc  =  maximum  temperature   rise  for  the  con- 
tinuous test. 

The  mass  constant  M  has  to  be  determined  from  an 
available  short-time  test.  Usually  the  hour  rating  test 
can  be  used  for  this  purpose,  although  a  shorter  test 
will  give  more  correct  results,  especially  with  smaller 
motors. 

If  the  maximum  temperature  at  the  end  of  such  a 
short-time  test,  lasting  f,,  minutes,  is  T,,  and  K,  is  the 
value  of  K  corresponding  to  the  speed  used  for  the 
short-time  test,  we  know  from  formula  (6)  that 


'■•-#.+ ('■•-fe) 


I-  "s/l    >': 


-r^    e 


(8) 

where  L.,  =  losses  during  the  short-time  test.  Usually 
such  tests  are  started  with  cold  motor,  so  that  T„  =  0, 
giving : 

loge 


M  =  K,t, 


iog(r.f  -  i) 


(9) 


In  view  of  the  inexactness  of  temperature  tests,  it  is 
desirable  to  have  a  number  of  different  tests  for  deter- 
mining the  constants  K  and  M  and  use  an  average  of 
the  values  thus  found. 

In  certain  cases  where  the  temperature  rise  of  a 
motor  part  exceeds  that  of  other  parts  considerably,  it 
may  be  advisable  to  carry  through  the  calculation  for 
such  part  individually  by  figuring  the  losses  and  tem- 
perature rises  of  such  part. 

Applying  the  Method  to  a  Specific  Case 
Table  I  shows  the  tested  speeds,  voltages  and  currents 
for  some  continuous-load  runs  of  a  self-ventilating 
motor.  Columns  4  and  5  give  the  calculated  PR  and  the 
tested  core  losses,  while  column  6  shows  the  total  elec- 
trical losses  (L,;),  being  the  sum  of  the  values  from 
columns  4  and  5.  Column  7  shows  the  highest  temper- 
ature rises  as  determined  by  thermometer  readings. 
The  last  column  gives  the  values  of  the  ventilation  con- 


708 


ELECTRICAL     WORLD 


Vol.  77,  No.  13 


stant  K,  as  indicated  by  equation    (5).     These  values 
are  plotted  against  the  speed  in  r.p.m. 

Table  II  gives  the  tested  speeds,  voltages  and 
amperes  for  a  number  of  the  regular  one-hour  runs. 
Column  8  contains  the  values  of  A',,,  as  found  from  the 
figure  for  the  speed  given  in  column  1.  Column  9 
contains  the  values  Q  =  T,  (K«/L,)  needed  for  the 
use  of  formula  (9).    Column  10  shows   (Q  —  1),  and 
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VENTILATION   CONSTANT,    K,  VARIES   DIRECTLY  WITH   SPEED 

column  11  the  values  for  log  (  Q  —  1).  Column  12  shows 
the  values  KA„  while  column  13  gives  the  values  for  M, 
the  mass  constant,  as  found  from  formula  9.  The  aver- 
age of  these  values  is  U  =  3,730.  The  calculations 
will  be  safer  if  a  smaller  value  of,  say,  K  =  3,500  is 
assumed. 

Let  us  assume  now  a  crane  service  in  which  the  motor 
runs  all  day  with  a  load  giving  a  temperature  rise  of  4.5 
deg.  C.  up  to  the  beginning  of  an  overload  period.  The 
latter  may  be  assumed  to  require  a  trailer  load  for  forty- 
five  minutes.  The  average  motor  losses  during  this 
time  may  be  5,000  watts  with  an  average  speed  of  500 
r.p.m.  We  find  from  the  curve  the  value  K  =  22.8  for 
500  r.p.m.  We  further  know  L  =  5,000;  r„  =  45;  M 
=  3,500;  t  =  45.   We  find  thus,  from  formula  6: 

—  (22.8)  45 
_    5,000\  3.500 

22.8/ 


T  = 


5,000 
22.8 


H 


45 


The  value 


(22.8)  45 
,    3.500 


.0293 


is  found  quickly  from  one  of  the  curves  giving  e"  for  a 
wide  range  of  values  of  n  which  may  be  prepared  for 
this  purpose.  For  n  =  0.293  it  is  found  to  be  1.341, 
so  that 

g(-0  293,  ^  1  1.341  =  0.745 

We  have  thus 

T  =  219.5  +   (45  —  219.5)  0.745 

T  =  219.5  —  130  =  89.5  deg. 
Let  us  assume  now  that  the  motor  runs  subsequently 
for  two  hours  with  losses  of  1,000  watts  at  an  average 
speed  of  600  r.p.m.    We  find  K  =  25  for  600  r.p.m.  from 
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31.8 

the  curve.  We  further  have  L  =  1,000;  T„  =  89.5; 
M  =  3,500 ;  t  =  120.  By  introducing  this  into  formula 
(6)  we  get: 

^       1,000   ,    /■  „  ^       1,000\   -<")'M 

or 

T  =  40  -f  49.5  e-o  8"  =  40  +  49.5  X  1/2.36, 
r  =  40  -f  21  =  61  deg. 
Since  the  curve  for  the  ventilation  constant  A  is  a 
straight  line,  it  is  correct  to  take  K  simply  according 
to  the  average  speed.    In  most  cases  the  curve  for  K  is 
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SO  nearly  a  straight  line  that  it  is  perfectly  safe  to 
simply  use  K  for  the  average  speed. 

If  the  curve  departs  materially  from  the  straight  line, 
more  exact  results  can  be  obtained  by  plotting  a  typical 
speed  cycle  for  the  period  under  consideration  and  also 
working  out  a  corresponding  cycle  of  the  values  for  K, 
by  finding  a  value  of  K  for  each  speed  point.  The 
average  of  these  K  values  can  then  be  used  for  the 
above  calculations.  In  Tables  III  and  IV  this  has  been 
done  for  the  two  cases  figured  above,  using  the  curve. 
Since  the  latter  is  a  straight  line,  the  averages  of  K 
are  the  same  as  the  values  taken  directly  from  the  curve 
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for  the  average  r.p.m.,  bearing  out  the  correctness  of 
the  previous  statement.  This  agreement  would,  how- 
evei",  not  exist  for  any  other  shape  of  curve,  although 
the  difference  will  usually  be  small  in  practice,  making 
a  detail  calculation  unnecessary. 

Note. — Since  the  curve  for  K  usually  approximates 
a  straight  line,  it  may  be  conveniently  expressed  in  an 
equation,  K  =  aR,„  +  b,  making  the  plotting  of  a 
curve  unnecessary.  If  two  values  for  K,  as,  for 
instance,  K,  ^  20.7  and  K.  =  30.3,  are  known  from 
tests  for  two  speeds,  R,„,  =  400  and  R,„,  =  850,  we 
find  a  value 

K,  -  K,       30.4  -  20.7       9.7 


R: 


850  -  400 


450 


=  0.0216 


u,    —    r> 

and  a  value 

b  —K,  —  aR,  =  20.7  —  0.0216  X  400  =  12, 
and  thus  have  an  equation  for 

K  =  aR,n  +  b  ^  0.0216  R,,,  +  12, 
giving  the  value  A'  for  any  speed  R,,,. 


Twelve  Months'  Experience  with  the 
British  Electricity  Supply  Act       ^ 

ALTHOUGH  twelve  months  have  elapsed  since  the 
L  electricity  supply  act  of  1919  came  into  effect  in 
Great  Britain,  the  actual  work  that  has  so  far  been 
done,  says  the  London  Engineer  in  its  review  of  elec- 
trical progress  in  1920,  is  mainly  of  an  administrative 
nature.  The  work  of  bringing  those  in  control  of  exist- 
ing systems  and  companies  together  is  beset  with  diffi- 
culties. At  present  a  "joint  authority"  within  any  of 
the  newly  created  electricity  districts  must  be  repre- 
sentative of  authorized  undertakings  in  that  district, 
either  with  or  without  the  addition  of  representatives  of 
the  council  of  any  county  situate  entirely  or  partly 
within  the  district.  It  is  maintained  that  if  it  were 
possible  for  the  joint  authority  to  be  simply  a  board 
of  control,  at  least  in  the  first  instance,  the  whole 
situation  would  be  modified.  An  existing  electricity 
supply  undertaking  or  group  of  undertakings  might  be 
willing  to  extend  on  a  big  scale  if  allowed  to  do  so, 
irrespective  of  any  agreements  for  subsequent  control 
or  purchase  by  a  joint  authority. 

A  tendency  in  this  direction  has  been  exemplified 
in  several  large  cities.  Rotherham,  for  instance,  has 
erected  a  station  which  can  be  developed  into  a  super- 
power station  rated  at  145,000  kw. ;  Manchester  has 
obtained  power  to  build  a  new  supply  station  to  have 
an  ultimate  rating  of  150,000  kw.,  and  Nottingham  has 
sought  the  right  to  erect  a  station  with  a  potential  out- 
put of  240,000  kw.  Application  has  also  been  made  by 
the  County  of  London  Electric  Supply  Company  for 
permission  to  build  a  station  capable  of  extension  to 
meet  the  growing  demands  of  the  metropolitan  district. 

In  Scotland  the  corporation  of  Greenock  has  been 
informed  that  it  will  receive  power  to  build  a  station 
ten  times  as  large  as  that  now  in  use  at  a  possible 
expenditure  of  £2,000,000.  Electrification  of  the  railway 
between  Greenock  and  Glasgow  may  form  part  of  this 
project.  An  actually  completed  enterprise  is  the  first 
section  of  a  great  new  power  house  opened  by  the 
corporation  of  Glasgow  at  Dalmarnock,  on  the  River 
Clyde.  This  section  provides  space  for  turbo-generators 
with  a  maximum  daily  output  of  450,000  kw.-hr.  A 
large  station  is  also  being  erected  by  the  Edinburgh 
corporation  at  Portobello.  It  is  designed  for  the  pro- 
duction of  100,000  kw.,  and  the  installation  will  begin 
with   three   10,000-kw.   turbo-generators. 


Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Fire  Losses  and  Electricity 

To  the  Editor  of  the  Electrical  World: 

Sir:  A  Chicago  correspondent  has  called  my  atten- 
tion to  the  editorial  in  your  issue  of  Feb.  12  upon 
discrepancies  in  statements  regarding  fire-loss  statistics 
which  you  attribute  to  me  and  other  officers  of  the 
National  Board  of  Fire  Underwriters.  In  this  editorial 
you  credit  me  with  having  publicly  said  that  "of  the 
$300,000,000  annual  fire  loss  in  the  United  States  $70,- 
000,000  is  directly  due  to  improperly  constructed 
chimneys." 

You  discuss  this  at  some  length,  draw  some  conclu- 
sions stated  as  facts,  and  conclude  with  the  following 
sarcastic  comment : 

"Quite  seriously,  statements  such  as  the  one  we 
quoted  in  a  previous  issue  and  the  one  we  now  quote 
leave  us  with  grave  doubts  as  to  whether  the  under- 
writers themselves  know,  or  anybody  else  really  knows, 
very  much  about  the  cause  of  fire  losses,  concerning 
which  they  are  willing  to  talk  so  glibly.  The  facts  may 
be  before  them,  but  there  should  be  a  greater  degree 
of  agreement  in  drawing  the  conclusions  than  is  indi- 
cated in  the  statements  we  have  in  hand." 

You  do  not  give  the  source  from  which  you  obtained 
the  statement  you  attribute  to  me,  but  it  is  evident 
the  figures  were  jumbled  in  some  way.  I  quote  from 
my  manuscript  what  I  did  say  in  the  opening  paragraph 
of  my  remarks  before  the  National  Brick  Manufac- 
turers' Association  upon  the  point  to  which  your  edi- 
torial refers : 

"Among  the  known  and  strictly  preventable  causes 
of  fires  defective  chimneys  and  flues  stand  third  on  the 
list  as  productive  of  the  greatest  fire  loss,  with  a  record 
of  $70,800,000  for  the  last  five  years,  or  an  average 
of  $14,000,000  per  year." 

You  will  note  that  the  average  fire  loss  due  to  the 
cause  named  is  about  4';  per  cent  of  the  estimated  total 
annual  fire  loss  of  $300,000,000  and  not  "dangerously 
near  a  quarter  of  the  whole"  as  you  state.  It  is,  there- 
fore, evident  that  your  reference  to  an  inconsistency  in 
my  statement  is  not  justified. 

I  do  not  wish  for  a  moment  to  infer  that  our  statis- 
tics are  entirely  correct  or  that  all  statements  which 
may  be  made  by  officers  of  this  organization  in  regard 
to  them  are  always  based  upon  strictly  logical  conclu- 
sions. However,  I  do  assert  without  fear  of  success- 
ful contradiction  that  the  fire-loss  statistics  as  compiled 
by  the  actuarial  bureau  of  the  National  Board  of  Fire 
Underwriters  are  the  most  complete  and  reliable  fig- 
ures upon  the  subject  which  can  be  found  in  this  or 
any  other  country;  also  that  the  general  trend  of  facts 
as  expressed  by  these  figures  cannot  be  annulled  by 
mere  denial  simply  because  they  are  unpleasant. 

We  are  all  liable  to  errors  in  dealing  with  statistics, 
particularly  when  speaking.     Under  the  circumstances 
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it  would  have  been  an  easy  and  courteous  thing  for 
you  to  have  ascertained  whether  the  speaker  had  been 
correctly  quoted  before  you  proceeded  to  question  pub- 
licly the  accuracy  of  his  statement  and  the  reliability 
of  his  information. 

The  National  Board  of  Fire  Underwriters  enjoys  an 
enviable  reputation  as  an  organization  of  high  ideals 
and  sound  principles,  and  the  writer  feels  that  he  per- 
sonally has  established  a  fairly  well-known  reputation 
for  being  conservative  and  reasonably  reliable  in  his 
statements. 

Under  the  circumstances  I  trust  you  will  see  the 
justice  of  publishing  an  explanation  in  your  next  issue 
correcting  the  erroneous  statement  attributed  to  me  and 
the  misleading  conclusions  which  you  draw  therefrom 
and  giving  it  the  same  prominence  that  you  gave  the 
editorial  above  mentioned.  iRA  H.  WOOLSON, 

New  Yoi'k,  N.  Y.  Consulting  Engineer. 

[We  are  glad  to  acquit  our  correspondent,  on  the 
strength  of  his  manuscript,  of  having  made  an 
apparently  exaggerated  statement.  Our  information 
was  simply  that  which  was  sent  all  over  the  country 
in  press  dispatches  and  which  has  remained  uncor- 
rected, so  far  as  we  are  aware,  by  Mr.  Woolson  up  to 
the  present  time.  In  default  of  any  attempt  to  correct 
published  statements  even  though  they  be  grossly  inac- 
curate, the  public,  including  this  journal,  is  entirely 
justified  in  the  belief  that  the  statements  as  quoted  were 
made.  We  have  no  objection  to  unpleasant  facts  which 
rest  on  something  more  than  assertion,  and  it  is  our 
earnest  desire  to  find  out  how  far  the  alleged  statistics 
regarding  electric  fires  are  fact  and  how  far  they  are 
merely  the  attribution  of  fires  of  uncertain  origin  to 
an  agency  conveniently  at  hand,  much  as  the  doctor  of  a 
generation  ago  was  wont  to  classify  unknown  distem- 
pers as  malaria. — Editor.  1 


appreciably  higher  temperature  than  provided  for  in  the 
specification. 

On  these  grounds,  therefore,  manufacturers  urge 
users  to  agree  to  higher  temperature  limits,  with  an 
improvement  in  the  method  of  determining  the  actual 
temperatures.  In  this  connection  it  is  suggested  that 
thermocouples  should  be  embedded  in  the  insulation, 
though  such  devices  of  this  kind  as  are  at  present  avail- 
able do  not  seem  to  inspire  with  much  confidence  either 
the  manufacturers  of  turbo-alternators  or  the  large 
users  of  them.  MARK  MEREDITH. 

Livei'pool,  England. 


Temperature  Limits  of  Large  Alternators 

To  the  Editor  of  the  Electrical  World: 

Sir:  An  endeavor  is  being  made  by  British  manu- 
facturers of  large  turbo-alternators  to  increase  the  tem- 
perature rise  now  generally  adopted  for  these  machines. 
The  following  advantages  are  claimed  for  this  increase: 
(a)  In  the  case  of  machines  running  at  the  same  speed 
those  with  high  temperature  rating  are  cheaper;  (b) 
higher  efficiencies  are  obtainable;  (c)  larger  units  can 
be  built,  or  (d)  higher  speeds  can  be  adopted  for 
machines  of  certain  size;  (e)  a  smaller  amount  of  space 
is  required. 

The  limit  in  temperature  rise  generally  adopted  is 
40  deg.  C,  independent  of  the  type  of  machine  under 
construction  and  of  the  class  of  insulation  employed. 
Experiments  have  been  made,  however,  upon  mica,  now 
used  for  insulating  large  turbo-alternators.  These  ex- 
periments have  demonstrated  the  fact  that  mica  retains 
its  mechanical  and  electrical  properties  at  temperatures 
up  to  200  deg.  C,  and  it  is  suggested  that  the  limit  of 
the  ultimate  temperature  should  be  raised  to  160  deg.  C. 
instead  of  the  usual  value  of  125  deg.  C. 

The  effect  of  going  to  these  higher  limits,  from  the 
manufacturing  point  of  view,  as  regards  foreign  compe- 
tition is  important.  The  ordinary  practice  for  determin- 
ing the  temperature  of  large  turbo-alternators  is  by 
thermometers  placed  outside  of  the  machines  at  the  most 
accessible  parts,  but  it  has  been  recognized  for  some 
years  now  that  these  do  not  indicate  the  true  tempera- 
ture and  that  in  fact  the  machines  are  working  at  an 


Experiences  in  Working  on  Live  Lines 

To  the  Editor  of  the  ELECTRICAL  World: 

Sir:  The  writer  has  noted  with  much  interest  the 
comments  by  L.  J.  Moore,  electrical  engineer  with  the 
San  Joaquin  Light  &  Power  Corporation,  Fresno,  Cal., 
regarding  live-line  maintenance  in  the  issue  of  the  Elec- 
trical World  for  March  12.  Mr.  Moore's  opinion  is 
somewhat  characteristic  of  the  views  of  other  engineers 
who  have  not  had  extensive  experience  with  live-line 
work. 

As  you  know,  the  writer's  methods  have  been  used  by 
the  line  crews  of  the  Georgia  Railway  &  Power  Company 
for  the  last  six  years  in  woi'king  on  live  lines  from 
11,000  volts  up  to  and  including  120,000  volts.  Our 
experience  has  shown  that  there  is  no  reason  why  we 
should  not  continue  to  use  our  live-line  methods  on  even 
higher  voltages.  During  the  time  the  method  has  been 
in  use  we  have  gone  through  a  period  of  twelve  months 
a  number  of  times  without  even  a  minor  accident  to  a 
live-line  worker. 

A  strange  thing  in  this  connection  is  that  the  only 
engineers  with  whom  we  can  enter  into  a  discussion  as 
to  the  merits  of  live-line  work  are  those  who  have  never 
used  it.  Those  who  are  most  enthusiastic  about  it  are 
the  men  themselves  on  the  line.  Most  of  our  linemen 
would  now  object  to  a  job  on  2,300  volts,  especially  if 
they  could  get  one  on  a  120,000-volt  line,  because  they 
believe  the  high-voltage  work  to  be  the  safer  of  the  two. 

The  many  companies  that  have  adopted  our  live-line 
methods  and  are  going  through  the  same  experience  as 
ours  would,  I  think  verify  all  that  I  said  on  this  mat- 
ter. The  total  number  of  companies  doing  live-line  work 
is  in  the  neighborhood  of  100.  A  few  of  them  are  the 
Georgia  Railway  &  Power  Company,  Columbus  Power 
Company,  Tennessee  Power  Company,  New  England 
Power  Company,  Central  Illinois  Public  Service  Com- 
pany, Great  Northern  Power  Company,  Florida  Power 
Company,  Chile  Exploration  Company,  Cerro  de  Pasco 
Corporation,  Kentucky  Utilities  Company,  Virginia 
Power  Company,  Calumet  Electric  Company,  Wisconsin 
Power,  Light  &  Heat  Company,  Florida  Ice  &  Power 
Company,  Union  Electric  Light  &  Power  Company, 
Ohio  Utilities  Company,  Oklahoma  Gas  &  Electric  Com- 
pany, Wisconsin-Minnesota  Light  &  Power  Company, 
and  the  city  of  Kansas  City,  Mo. 

The  most  difficult  thing  in  connection  with  live-line 
work  is  to  convince  those  who  have  never  seen  the  men 
actually  at  work  that  it  is  simple  and  elementary.  This 
is  so  truly  the  case  that  their  doubts,  which  were  the 
same  as  our  own  before  we  attempted  this  work,  are 
now  amusing  to  us.  T.  F.  JOHNSON,  JR., 

Transmission  Engineer. 
Georgia  Railway  &  Power  Company, 
Atlanta,  Ga. 
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Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Cheap  and  Effective  Pole  Stubbing 

POLES  can  be  stubbed  quickly  and  cheaply  by  em- 
ploying curved  washers  and  bolts,  as  shown  in  the 
illustration.  The  washer  is  a  special  form  devised  for 
use  by  the  Denver  Gas  &  Electric  Company  to  eliminate 
the  labor  of  wrapping  with  galvanized  wire  and  the 
danger  of  splitting  pole  or  stub  encountered  when  the 


CURVED    WASHER    FOR    STUBBING    POLES    AND    ITS    APPLICATION 
ON    11,000-VOLT    LINE 

ordinary  bridge  or  square  washer  is  used  without  wrap- 
ping. The  pole  is  shaved  sufficiently  to  give  the  washers 
full  bearing.  This  method  has  been  used  on  the  heaviest 
Denver  leads  for  a  number  of  years  with  no  signs  of 
weakness  and   no  indication  of  pole  or  stub  splitting. 

R.  A.  Hammock, 
Superintendent  of  Distribution. 
Denver  (Col.)  Gas  &  Electric  Company. 


Air  Bound  in  Penstock  Reduced  Output 
of  Generating  Station 

A  LARGE  body  of  air  entrapped  in  a  long  penstock 
recently  caused  the  output  of  the  Mill  Creek  No.  1 
generating  station  of  the  Southern  California  Edison 
Company  to  decrease  without  warning  and  for  no  ap- 
parent cause.  The  station  operates  under  a  500-ft. 
head  and  is  rated  at  750  kw.  An  investigation  at  the 
forebay  disclosed  the  fact  there  was  sufficient  water  to 
maintain  the  normal  output  of  the  station ;  in  fact, 
there  was  water  going  over  the  spillway  and  there  was 
enough  water  being  taken  through  the  station  to  carry 
full  load.  It  was  found  that  there  were  no  plugged 
nozzles,  but  the  water  pressure  gage  at  the  waterwheels 
indicated  a  pressure  below  normal  and  the  station 
operators  were  at  a  loss  to  account  for  the  decreased 
output. 

The  superintendent  was  called  to  the  station  and  after 
checking  up  the  investigations  made  by  the  station 
operators  came  to  the  conclusion  that  the  penstock  was 
air-bound.  To  correct  this  condition  and  release  the 
air  trapped  in  the  penstock,  the  nozzles  at  the  water- 
wheels  were  gradually  closed,  and  soon  great  quantities 
of  air  violently  erupted  from  the  penstock  where  it  con- 


nected with  the  forebay.  After  a  short  while  this 
eruption  of  air  ceased,  and  upon  opening  the  nozzles  it 
was  found  that  the  generators  picked  up  and  carried 
full  loads. 

The  explanation  of  the  difficulty  is  that  at  one  point 
in  the  penstock,  which  is  10,570  ft.  long,  there  is  a 
slight  change  of  grade.  Air  taken  in  with  the  water 
was  carried  down  to  this  point  and  formed  a  bubble 
upon  which  there  were  balanced  forces  acting,  the  pres- 
sure tending  to  force  it  upward  against  the  velocity 
head  of  the  water,  which  tended  to  force  it  downward. 
When  the  velocity  of  the  water  was  decreased  the  equi- 
librium was  destroyed  and  the  air  bubble  rose  to  the 
surface  of  the  water  at  the  forebay.     J.  W.  Andree, 

Assistant  Superintendent  of  Generation. 
Southern  California  Edison  Company, 

Los  Angeles,  Cal. 


Unbalanced  Voltage  Caused  by  Blown  Fuse 
and  Charging  Current 

A  PECULIAR  case  of  unbalanced  voltage  on  the  end 
of  a  10-mile  transmission  line  recently  came  to 
the  writer's  attention.  This  line  was  built  under  rush 
orders,  and  two  power  transformers  were  connected  in 
open  delta  at  the  extreme  end  of  the  line  for  the  pur- 
pose of  supplying  a  three-phase  customer.  Sectionaliz- 
ing  fuses  were  installed  at  a  point  4  miles  from  the 
transformers. 

When  power  was  put  on  the  line  the  normal  voltage 
on  the  secondary  side  of  the  transformer  should  have 
been  250  on  all  phases.  However,  the  actual  voltage  was 
respectively  257,  231,  448  on  the  three  phases.  It  was 
assumed  at  first  that  the  231  volts  was  the  unbalance 
due  to  a  single-phase  line  from  the  same  supply  bank  of 
transformers,  which  line  was  feeding  another  load.  As 
the  448  volts  was  approximately  normal  voltage,  multi- 


PECULIAR    UNBALANCED   VOLTAGE    WAS    CAUSED   AT    THE    END   OF 
LINE  BY  BLOWING  OF  SECTIONALIZING  FUSE 

plied  by  VS,  it  was  assumed  that  one  transformer 
secondary  was  reversed.  Reversing  this  transformer, 
however,  gave  about  127  volts  across  the  phase  AC, 
which  indicated  that  there  was  some  other  difficulty. 
It  was  soon  discovered  that  a  sectionalizing  fuse  had 
blown    and    that    the    measurements    had    been    taken 
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on  voltage  due  to  the  capacity  of  the  4  miles  of  open 
conductor.  This  voltage  happened  to  be  just  the  proper 
amount  to  mislead. 

It  must  be  remembered  that  these  tests  were  made  on 
open  circuit  and  at  no  load.  They  would  not  be  dupli- 
cated under  load  conditions.  When  the  fuse  was  re- 
placed the  voltage  at  the  end  of  the  line  was  somewhat 
higher  than  that  at  the  station  owing  to  the  line 
capacity.  B.  R.  Payne, 

Meter  Superintendent. 
Depew  &  Lancaster  Light,  Power  &  Conduit  Company, 

Lancaster,  N.  Y. 

Use  of  Single-Phase  Meters  on  Tliree-Phase 
Power  Service 

OWING  to  the  recent  shortage  of  meters  some  com- 
panies metered  three-phase  loads  on  single-phase 
meters.  On  an  unbalanced  load  there  was  a  large  chance 
of  incorrect  registration.  How  various  conditions  of 
balance  or  unbalance  affect  a  single-phase,  220-volt, 
three-wire  meter  connected  in  a  three-phase,  110-volt 
circuit  (according  to  the  sketch)  is  shown  in  the  fol- 
lowing examples: 

Neglecting  the  error  due  to  underexcitation  of  the 
potential  field  (220-volt  potential  coil  operating  on  110 
volts),  the  following  cases  for  non-inductive  load  are 
found:  Case  1 — Balanced  three-phase,  110-volt  load.  The 
actual  watts  are  I  X  HO  X  V3,  while  the  measured 
watts  are  I  X  HO.  The  registration  is  1/V3"X  100  = 
57  per  cent.  Case  2 — All  load  on  AC.  The  actual  watts 
are  I  X  100,  the  measured  watts  I  X  HO.  and  the 
registration  100  per  cent.  Case  3 — All  load  on  AB. 
The  actual  watts  are  I  X  HO,  the  measured  watts  I  X 
110  X  cos  60  deg.,  and  the  registration  25  per  cent. 
Case  4 — All  load  on  CB.  The  registration  is  the  same 
as  case  3.  Power  factor  other  than  unity  will  not  affect 
case  1  or  case  2,  but  will  affect  cases  3  and  4. 

During  the  shortage  of  meters  numerous  expedients 
were  tried.  Many  companies  were  obliged  to  connect 
customers  without  meters,  necessitating  estimates  of 
energy  used  based  on  similar  installations  as  metered, 
use  after  it  became  possible  to  obtain  a  meter,  or  on  a 
flat  charge  of  some  sort.  The  f!at  rate  has  been  found 
in  general  to  be  un- 
satisfactory in  several 
ways,  not  the  least 
among  which  is  the 
wasteful  use  of  ener- 
gy. On  the  other  hand, 
a  flat  rate  devised  to 
take  into  account  the 
uneconomical  use  of 
energy  by  such  cus- 
tomers has  caused 
them  to  feel  they  have 
been  charged  unjustly 
for  the  inability  of 
the    manufacturers    of    meters    to    meet    the    demand. 

Power  meters  have  been  very  hard  to  get,  and  the 
bounds  of  proper  sizes  for  various  installations  have 
been  overstepped  many  times  during  the  past  year  in 
the  effort  to  maintain  all  on  metered  contracts.  It  be- 
came possible  to  obtain  single-phase,  220-volt,  three- 
wire  meters  at  a  time  when  the  supply  of  three-phase, 
three-wire  meters  in  smaller  sizes  was  exhausted.  As 
an  expedient  it  was  suggested  that  as  most  three-phase 
motor  loads  were  approximately  balanced  a  single-phase 
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SINGLE-PHASE  METER  ON  THREE- 
PHASE  LINE 


meter  of  the  proper  voltage  might  be  used,  applying  a 
correction  constant,  until  such  time  as  the  proper  three- 
phase  meters  were  available.  The  correction  constant 
for  a  single-phase  meter  of  the  same  voltage  as  the 
three-phase  circuit  in  which  it  is  connected  would  be 
VS  regardless  of  power  factor,  assuming  balanced  load. 
By  allowing  for  this  correction  factor  in  designing  the 
register  manufacturers  put  out  a  "balanced  three-phase 
meter,"  which  is  nothing  more  than  an  ordinary  single- 
phase  meter  calibrated  to  allow  for  the  correction  factor 
to  balanced  three-phase.  With  such  a  register  the 
registration  in  the  cases  given  would  be  multiplied 
by   v'3,  making  case  No.  1  read  100  per  cent  correct. 

S.  C.  Henton, 
Superintendent  of  Meters. 
Northern  Ohio  Light  &  Traction  Company, 
Akron,  Ohio. 

Cast-Iron  Headers  Unsatisfactory  When 
Forcing  Boilers 

CAST-IRON  headers  began  to  develop  leaks  when 
boilers  were  forced  and  superheaters  were  installed 
in  the  plant  of  the  Cortland  County  Traction  Company, 
Cortland,  N.  Y.  Cast-iron  headers,  flanges  and  other 
fittings  had  been  originally  installed.  These  proved 
entirely  satisfactory  until  the  load  increased  to  such  an 
extent  that  forcing  the  boilers  and  the  use  of  super- 
heaters became  necessary.  Under  these  conditions  leaks 
rapidly  developed,  and  it  has  become  necessary  to  re- 
place the  cast  iron  with  steel. 

This  experience  was  i-elated  by  F.  A.  Dresser,  chief 
engineer  of  the  company,  at  a  meeting  of  the  Empire 
State  Gas  and  Electric  Association. 

Field  Editor  Electrical  World. 

New  York,  N.  Y. 

Both  CO2  and  Combustible  Gases  in  Flue 
Shoidd  Be  Watched 

ONLY  by  watching  both  CO,  and  combustible  gases 
can  an  operator  know  how  to  regulate  his  boiler 
to  get  the  highest  efficiency.  Experiments  by  the  Bureau 
of  Mines  have  shown  that  with  one  fuel,  when  the  fuel 
bed  is  over  4  in.  thick  and  free  from  air  holes,  a  furnace 
without  secondary  air  acts  very  much  like  a  gas  pro- 
ducer. In  a  fuel  bed  12  in.  thick,  where  no  secondary 
air  was  supplied,  virtually  all  the  oxygen  was  consumed 
4i  in.  from  the  bottom  of  the  fire.  At  this  point  CO, 
reached  14  per  cent  and  combustible  gases  registered 
10  per  cent.  About  26  per  cent  of  the  gases  leaving 
the  top  of  the  fire  were  combustible  gases,  while  the 
percentage  of  C0„  was  reduced  to  7.  Le  Chatelier  states 
that  CO,  generally  reaches  a  maximum  at  a  height  in  the 
fuel  bed  ten  times  the  diameter  of  the  coal  pieces.  From 
this  point  on  reduction  of  CO,  takes  place. 

The  combustion  of  coal  in  an  ordinary  boiler  furnace 
thus  takes  place  in  two  stages.  In  the  first  stage,  the 
fuel  bed  acts  as  a  gas  producer,  forming  CO  and  other 
combustible  gases  in  large  volumes.  In  the  second  stage 
these  combustible  gases  are  mixed  with  the  secondary 
air,*  the  carbon  in  the  CO  and  other  combustible  gases 
is  oxidized  to  CO,,  and  the  hydrogen  combines  with  ox- 
ygen to  form  vi'ater  vapor. 


•The  primary  air  ."supply  Is  that  which  flows  througrh  the  com- 
bustible material  in  the  Are  bed.  The  secondary  air  supply  is 
that  which  is  admitted  to  the  combustion  chamber  above  the 
flrc  through  holes  in  the  Are  bed.  the  Are  doors,  lealts  in  the  boiler 
settings,  etc.  It  supplies  the  free  oxygen  necessary  to  oxidize  the 
combustible  gases  generated  in  the  Are  bod. 
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Contrary  to  the  generally  prevailing  impression,  the 
volume  of  the  secondary  air  required  to  burn  coal  in  a 
furnace  is  greater  than  the  volume  of  the  primary  air. 
If  the  coal  were  all  carbon,  the  volume  of  the  secondary 
air  required  under  ideal  conditions  would  be  the  same 
as  the  volume  of  the  primary  air.  In  the  first  stage  of 
combustion  the  reaction  would  be  2C  +  0^  =  2C0.  In 
the  second  stage  it  would  be  2C0  +  0,  =  2C0,.  In 
other  words,  the  volume  of  air  required  to  convert  the 
carbon  into  CO  in  the  primary  stage  is  the  same  as  the 
volume  of  air  required  to  burn  the  CO  into  CO,  in  the 
secondary  stage.  However,  tliereal'»-e  other  gases  than 
CO  which  come  off  in  the  firsl  slage'of  burning  coal.  To 
burn  these  additional  gases  secondary  air  is  required. 
Inefficient  mixing  of  the  combustible  gases  in  the  com- 
bustion chamber  with  the  secondary  air  supply  gives 
rise  to  still  further  demands  for  excess  secondai-y  air 
that  complete  combustion  may  take  place.  How  much 
secondary  air  is  required  depends  on  the  furnace  design, 
kind  of  stoker,  method  of  firing,  kind  of  fuel,  etc. 

Holes,  ashes,  clinkers  or  dirt  in  the  fire,  thickness  of 
the  fuel  bed,  draft,  length  of  time  of  opening  of  fire 
doors  and  regulation  of  dampers — all  cause  wide  and 
irregular  fluctuations  in  the  amount  of  secondary  air 
admitted. 

The  best  method  of  firing  a  particular  furnace  and 
regulating  the  air  draft  and  dampers  can  only  be  de- 
termined by  trial,  watching  the  results  recorded  from 
the  analysis  and  recording  of  both  CO,  and  combustible 
gases.  Only  through  such  a  procedure  can  the  fireman 
learn  by  experience  what  must  be  done  and  what  must 
be  avoided  to  give  the  maximum  percentage  of  CO,  at 
all  times  without  the  loss  of  combustible  gases  up  the 
flue.  With  a  record  of  CO,  only,  he  can  tell  little  about 
the  results  of  his  efforts  toward  attaining  higher  com- 
bustion efficiency.  Olof  Rodhe, 
Mono  Corporation  of  America,               Chief  Engineer. 

New  York  City. 

Maintenance  Organization  for  a 
35,000-Kva.  Plant 

THE  size  of  the  maintenance  organization  that  will 
be  justified  in  any  plant  and  the  method  of  organiz- 
ing the  department  must,  of  course,  depend  upon  the 
existing  conditions  in  the  station.  The  accompanying 
chart  shows  the  organization  of  this  department  in  one 
station  of  approximately  35,000  kva.  installed  rating, 
where  the  total  number  of  station  employees  averages 
around  100.  The  three  classes  of  repairmen  are  ar- 
ranged at  graduated  rates  of  pay  so  as  to  afford  definite 
steps  for  promotion.  It  should  also  be  pointed  out  that 
this  department  is  entirely  separate  from  the  operating 
department,  the  one  having  nothing  to  do  with  operation 
and  the  other  no  responsibility  for  maintenance  or  re- 
pairs, although  the  departments  co-operate. 

The  work  of  the  maintenance  department  may  be 
divided  into  two  general  classes — (1)  inspection  or  tests, 
and  (2)  repair.  The  inspections  likewise  may  be  di- 
vided into  (a)  periodic  examinations  carried  out  during 
operation  or  at  least  without  taking  the  equipment  out 
of  service,  and  (b)  thorough  and  less  frequent  inspec- 
tions involving  more  or  less  complete  dismantling  and 
making  it  necessary  to  take  the  equipment  out  of  service. 
Schedules  should  be  arranged  for  both  classes  of  in- 
spections in  order  that  none  shall  be  overlooked.  The 
arrangement  of  these  schedules  will  depend,  of  course, 
upon  the  plant-operating  conditions. 


In  considering  the  probable  or  actual  maintenance 
costs  on  any  particular  piece  or  any  class  of  plant 
equipment  there  is  often  a  tendency  to  overlook  the 
interrelation  of  the  upkeep  on  different  classes  of  equip- 
ment, and  this  oversight  may  easily  lead  to  a  "penny- 
wise,  pound-foolish"  policy  concerning  inspections  and 
upkeep.  For  example,  in  a  boiler  plant  using  feed  water 
requiring  treatment  the  expense  of  inspecting  and  main- 
taining the   treating  plant  may   appear   excessive   and 
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lead  to  neglect  of  this  equipment.  If  so  the  result  wilt 
be  not  only  a  lowering  of  plant  efficiency  because  of 
decreased  heat  absorption  by  the  boilers,  but  also  an 
increase  in  boiler  maintenance  and  possibly  serious 
operating  troubles.  Likewise,  the  failure  to  inspect  and 
check  the  apparatus  for  measuring  temperatures  in 
alternators  or  transformers  may  lead  not  only  to  the 
operation  of  such  equipment  at  lowered  efficiencies  but 
also,  if  continued,  to  serious  damage  and  excessive  main- 
tenance expense.  S.  B.  Flagg, 
Electric  Bond  &  Share  Company,  Engineer. 
New  York  City. 


Arresters  Needed  on  Low-Tension  Bus  of 
Power  Customers 

THAT  the  2,300-volt  side  of  high-tension  customers- 
power  transformers  should  be  provided  with  some 
form  of  lightning  protection  was  an  opinion  expressed 
by  the  meter  committee  at  the  recent  meeting  of  the 
Southeastern  Section  of  the  N.  E.  L.  A.  Such  installa- 
tions, it  was  thought,  are  more  subject  to  lighting  than 
2,300-volt  retail  systems.  Although  most  of  the  compa- 
nies reported  no  experience,  both  the  multi-gap  and  the 
compression  type  were  used  satisfactorily  by  different 
companies. 

For  lightning  protection  on  2,300-volt  retail  system 
twelve    companies    found    compression-type    arresters 
satisfactory  and  four  companies  employ  multi-gap  ar- 
resters with  satisfaction.  S.  A.  FLETCHER, 
Alabama  Power  Company,    Superintendent  of  Service. 

Birmingham,    Ala. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Lnproving  Drafting  Room  Illuniiiiation 

BY  SUBSTITUTING  200-watt  lamps  and  steel- 
enameled  bowl-type  reflectors  for  a  former  installa- 
tion of  drop  lights  carried  in  tin  shades,  the  illumina- 
tion  of   the  drafting   room   of  the   Eastern    Bridge   & 


INDIRECTLY    LIGHTED    DRAFTING    KdOM     HAS     ILLUMINATION     OF 
8.5  FT.  CANDLES  WITH    200-WATT   LAMPS 

Structural  Company,  Worcester,  Mass.,  has  been  greatly 
improved.  The  new  installation  is  shadowless.  The 
reflectors  are  suspended  Ti  ft.  above  the  working  plane, 
the  units  being  spaced  10  ft.  apart.  In  the  entire  room 
twenty  outlets  are  provided  for  an  illuminated  area  of 
about  1.872  sq.ft.  The  walls  and  ceiling  are  painted 
mill-white,  and  on  the  working  plane  an  illumination  of 
8.5  ft. -candles  has  been  measured.  The  accompanying 
photograph  was  taken  with  a  Goertz  lens  on  a  6*-in.  x 
8a-in.  "Orthonon"  commercial  film,  exposed  five  min- 
utes with  a  No.  32  stop,  between  5  and  6  p.m.,  on  Nov. 
12  last.  E.  D.  Learned. 

Worcester  (Mass.)  Electric  Light  Company. 


Proper  Sizes  of  Electric  SoUlering  Tool 
Necessary  for  Good  Work 

IN  THE  use  of  electric  soldering  tools  there  is  much 
chance  for  disappointing  results  unless  the  proper 
tools  are  selected  for  the  different  jobs.  For  instance, 
a  heavy  tool  should  be  selected  for  big  work,  but  this 
.same  tool  should  not  be  employed  for  continuous  use  on 
.small  work,  as  the  tool  would  become  overheated,  which 
would  cause  rapid  deterioration  of  the  soldering  point 
in  addition  to  the  necessity  for  constant  cleaning  and 
retinning.  In  other  words,  an  iron  which  is  too  large 
for  the  work  must  not  be  employed,  particularly  if  the 
tool  is  used  intermittently  with  long  intervals  of  idle- 
ness, the  tool  being  connected  to  the  circuit  continuously. 
There    are    available    resistance    stands    which    auto- 


matically cut  additional  resistance  into  the  circuit  when 
the  tool  is  laid  on^a.'  we  stand,  thereby  reducing  the  cur- 
rent passing  througn  Vticr  iron  and  preventing  overheat- 
ing. These  are  very  satisfactory  when  they  can  be 
employed.  However,  if  for  some  reason  conditions  do 
not  permit  their  use,  and  if  the  work  is  always  similar, 
satisfactory  results  can  be  obtained  on  small  work,  such 
as  soldering  splices  in  small-gage  wire,  by  using  an  over- 
voltaged  tool — that  is,  a  tool  wound  for  150  volts  on  a 
110-volt  circuit.  With  this  method  the  tool  is  just  hot 
enough  to  flow  the  solder  freely  and  not  too  hot  to 
deteriorate  the  tip.  J.  H.  Mayforth, 

Maintenance  Superintendent. 
Eisemann  Magneto  Corporation, 
Erooklvn,  N.  Y. 


Breaking  Battery  Jars  Avoided  by 
Use  of  Special  Tray 

To  PREVENT  the  breakage  of  storage-battery  jars 
on  the  electrical  vehicles  of  the  fire  department  of 
Paterson,  N.  J.,  a  special  foi-m  of  inclosing  tray  has 
been  built.  This  has  reduced  the  number  of  broken  jars 
from  more  than  forty  to  an  average  of  about  two  per 
month. 

After  experimenting  with  several  different  materials 
for  the  jars  with  no  improvement  an  investigation  of 
each  broken  jar  and  its  tray  was  made.  It  was  found 
that  the  majority  of  the  breaks  were  in  the  sides  of 
the  jars  above  the  plate-supporting  bridges.  In  looking 
for  the  cause  of  the  trouble  it  was  found  that  in  some 
cases  the  bottom  of  the  jar  was  not  square  with  the 
sides,  and  in  other  cases  the  sides  and  bottom  of  the  tray 
had  warped,  preventing  the  jar  from  resting  squarely  on 
its  bottom.    This  resulted  in  breaking  the  jars. 

To  obviate  the  breakage  the  trays  wei-e  then  made 
with  two  ribs  formed  on  the  bottom.  These  ribs  cor- 
respond in  position  to  the  supporting  bridges  of  the  jar. 

With  this  con- 
1^  struction,  even  if 
the  jar  or  the  tray 
is  not  absolutely 
true  to  shape, 
virtually  all  the 
weight  is  support- 
ed by  the  ribs  and 
the  thin  shell  of 
the  jar  is  not  ex- 
cessively strained. 
Another  feature 
of  the  tray,  which 
is  patented,  is  that  spilled  electrolyte  may  run  out  of  it 
through  openings  in  the  bottom.  The  ribs  in  the  tray 
are  not  quite  so  wide  as  the  ribs  on  the  bottom  of  a  jar. 
Thus  if  any  acid  spills  or  leaks  out  it  will  run  down  the 
inclined  bottom  of  the  tray  and  through  the  openings. 
Commercial   Truck   Company,  Martin    Melia, 

Philadelphia,  Pa.  Engineering  Department. 


longitudinal   RIBS   ALONG   BOTTOM    OF 
TRAY    SUPPORT    BATTERY    PLATES 
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Electric  Drive  Replaces  Steam  on  Large 
Blooming  MiU 

BECAUSE  of  the  breakdown  of  the  engine  driving 
a  44-in.  ( 101-cm. )  blooming  mill  at  the  Steelton 
plant  of  the  Bethlehem  Steel  Company,  the  drive  had 
to  be  changed  to  electric  power.  Just  twenty-four  days 
after  the  work  was  started  steel  was  being  rolled  with 
the  new  drive.  Considering  the  tremendous  task  of 
tearing  down  the  large  reversing  steam  engine,  blasting 
out  its  foundations,  building  the  forms  for  the  motor 
foundations  and  installing  the  complete  electrical  appa- 
ratus in  working  order,  the  speed  made  is  remarkable. 

Inasmuch  as  the  blooming  mill  is  the  only  one  in 
the  plant,  it  was  important  that  the  change-over  to 
electric  drive  be  made  in  the  shortest  time  possible. 
In  addition,  it  was  also  important  that  no  time  should 
be  lost  in  making  adjustments  or  in  tuning  up  the  new 
equipment.  To  accomplish  this  it  was  necessary  to  have 
everything  well  organized  and  planned  in  detail.  The 
forms  for  the  reversing-motor  foundation  were  built 
up  complete  in  two  pieces  as  a  templet  before  the 
engine  was  removed,  and  after  the  old  foundation  was 
blasted  out  these  templets  were  set  in  position,  the 
foundation  bolts  were  placed  and  the  concrete  was 
immediately  poured.  This  materially  shortened  the 
time  required  to  make  the  change. 

The  motor  rolled  609  tons  of  steel  the  first  day, 
796  tons  the  second  and  1,006  tons  the  third.  The 
mill  is  now  operating  single-turn  and  is  in  no  way 
curtailing  the  output  in  spite  of  the  fact  that,  owing 
to  shortage  of  power  under  present  conditions,  it  is 
necessary  to  operate  the  equipment  with  a  power 
demand  not  exceeding  2,500  kw. 

The  electric  drive  consists  of  a  double-unit  reversing 
direct-current  motor,  the  necessary  flywheel  motor- 
generator  set  for  driving  it,  and  a  small  exciter  set, 


lyil  (V/yVvW\^>A/\j- 


(-■      "-1  Varfcb/e' 

IV/J       Potential  FM 


Conslani 

Piitential  Field. 


SCHEMATIC  DIAGRAM  OF  CONNECTIONS  FOR  DOUBLE-UNIT 
REVERSING  Mlli.  EQUIPMENT 

together  with  a  blower  outfit  and  the  necessary  switch- 
ing equipment.  All  the  machines  except  the  blower 
outfit  are  mounted  on  the  first  floor  of  the  motor-room 
substation.  The  blower  outfit  is  mounted  in  the  base- 
ment  and    the   switching   equipment    is   mounted   on   a 


balcony.    Lightning  arresters  are  installed  on  the  second 
balcony. 

The  double-unit  reversing  motor,  as  shown  in  the 
illustration,  is  a  600-volt,  adjustable-speed,  direct-cur- 
rent machine  of  the  compound-wound  compensated  type. 
having  a  speed  range  from  zero  to  120  r.p.m.  in  both 
directions.  It  is  capable  of  developing  1,900,000  ft. -lb. 
(262,200  kg.-m. )  torque  momentarily  and  is  directly 
connected  to  the  mill.  Each  armature  of  this  motor  is 
mounted  on  the  forged-steel  shaft,  which  is  supported 
by  two  pedestal  bearings  arranged  for  water  cooling 
and  gravity  oil  lubrication.  The  bearings  and  frame 
of  the  motor  are  supported  by  a  heavy  cast-iron  bed- 
plate, which  is  well  anchored  to  the  concrete  foundation 
by  long  foundation  bolts.  The  motor  is  semi-inclosed 
and    is   arranged   for   forced   ventilation.     The    blower 


COMPLETE    BLOOMING    MILL    DRIVE    IN;TALLED    IN 
TWENTY-FOUR   DAYS 

equipment,  installed  in  the  basement,  is  interlocked  so 
as  to  prevent  operation  of  the  reversing  motor  in  case 
the  blower  is  not  delivering  the  proper  amount  of  air 
to  the  motor. 

The  motor  is  a  compound-wound  machine,  the  com- 
pounding being  obtained  indirectly  by  means  of  a  small 
series  exciter  and  a  separate  winding  on  the  main  poles 
of  the  reversing  motor.  Owing  to  the  extremely  high- 
peak  currents  encountered  in  the  main  circuit,  it  would 
be  extremely  difficult  to  reverse  the  ordinary  type  of 
series  field,  which  would  be  necessary  to  keep  the  proper 
shunt  and  series-field  relation.  Therefore  the  series 
exciter  and  the  separate  field  are  used,  the  series-exciter 
field  being  connected  in  series  with  the  main  motor 
armature  circuit,  and  the  armature  of  the  series  exciter 
being  connected  across  the  separate  winding  of  the 
main  reversing  motor. 

Switches  for  reversing  this  field  are  operated  from 
the  master  switch,  which  also  operates  the  reversing 
switches  in  the  field  of  the  generator.  By  this  means 
the  compounding  effect  is  obtained  without  the  neces- 
sity of  reversing  the  heavy  armature  current.  This 
compounding  of  the  reversing  motor  allows  it  to  in- 
crease its  torque  on  the  overloads  and  thereby  meet 
better  the  severe  shocks   that   are  encountered. 

The  reversing  motor  receives  its  energy  from  two 
600-volt,  367-r.p.m.,  separately  excited  shunt-wound, 
direct-current  generators  of  the  com.pensated  type, 
which  are  designed  to  withstand  the  same  peak  loads 
as  the  reversing  motor.     These  generators   are  driven 
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by  a  3,200-hp.  alternating-current  motor  of  the  wound- 
rotor  type,  which  is  designed  to  operate  on  a  three- 
phase,  6,600-volt,  25-cycle  circuit.  A  100,000-lb.  (45,- 
000-kg.)  flywheel  is  mounted  on  the  same  bedplate 
between  the  motor  and  generators. 

A  liquid  slip  regulator  limits  the  peaks  and  equalizes 
the  input  to  the  flywheel.  When  the  load  on  the  alter- 
nating current  motor  reaches  a  predetermined  value,  the 
regulator  introduces  resistance  in  the  secondary  of  the 
induction  motor  which  causes  the  flywheel  set  to  slow 
down,  allowing  the  flywheel  to  give  up  a  portion  of  its 
stored  energy.  When  the  peak  load  goes  off,  the  regu- 
lator cuts  out  the  resistance  in  the  secondary  circuit 
of  the  induction  motor  and  brings  the  flywheel  set  back 
to  approximately  full  speed.  The  regulator  is  so  ar- 
ranged that  the  alternating-current  motor  cannot  be 
started  until  the  maximum  resistance  is  inserted  in  the 
secondary  by  means  of  the  slip  regulator  being  wide 
open. 

The  control  of  the  main  motor  and  generator  is 
obtained  by  adjustment  of  the  fields,  the  generator  fields 
being  reversed  to  obtain  reverse  direction  of  rotation 
of  the  main  motor.  The  excitation  of  the  motor  shunt 
field  remains  in  the  same  direction  at  all  times.  The 
speed  of  the  reversing  motor  is  proportional  to  the 
generator  voltage  up  to  normal  voltage,  and  beyond  that 
point  the  increase  in  speed  of  the  reversing  motor  is 
obtained  by  weakening  its  main  shunt  field.  The  com- 
pound field  described  previously  is  adjusted  to  corre- 
spond with  the  speed  of  the  reversing  motor.  The 
master  switch  is  mounted  in  the  mill  for  controlling 
the  contactors  which  adjust  the  various  field  circuits 
of  the  motor  and  generators.  The  position  of  the 
master  switch  determines  the  speed  of  the  reversing 
motor  and  its  direction  of  rotation.  This  system  of 
control  makes  the  operation  of  the  equipment  extremely 
simple  and  very  easy  to  operate,  while  at  the  same  time 
obtaining  a  very  rapid  and  effective  means  of  control. 
The  schematic  diagram  shows  the  connections. 

The  reversing  motor  and  direct-current  generators 
are  separately  excited,  receiving  their  excitation  from 
a  small  induction-motor-driven  exciter  set.  The  main 
direct-curent  circuit  breaker  between  the  reversing 
motor  and  its  generators  is  so  interlocked  that  it  can- 
not be  closed  unless  the  exciter  set  is  operating  properly. 

The  oil  switch  and  synchronizing  apparatus  for 
synchronizing  these  two  stations  is  installed  on  the 
gallery.  A  double  feeder  system  is  brought  to  the  gal- 
lery from  one  of  the  power  plants,  and  usually  these 
two  feeders  are  used  in  parallel  for  supplying  the 
induction  motor  of  the  flywheel  motor-generator  set. 

A  small  transformer,  6,600  volts  to  440  volts  with 
a  220-volt  starting  tap,  is  used  for  supplying  the  power 
to  the  exciter  set,  blower  and  pump  motors.  As  an 
emergency  feature,  the  Bethlehem  Steel  Company  has 
brought  the  440-volt  alternating-current  mill  circuit 
into  the  motor-room  substation.  This  circuit  will  be 
used  for  driving  the  exciter  set,  blower  and  fan  motors 
in  case  any  trouble  develops  on  the  small  transformer. 

As  a  convenient  and  effective  means  of  keeping  some 
of  the  mill  dust  and  dirt  out  of  the  motor-room 
substation,  an  additional  duplicate  blower  equipment 
was  installed  in  the  basement  and  is  arranged  in  con- 
junction with  the  other  blower  equipment,  so  that 
either  one  can  be  used  to  ventilate  the  room  while  the 
blower  is  ventilating  the  reversing  motor. 
Westinghouse  Electric  &  Mfg.  Co.,      B.  M.  Jones, 

Pittsburgh,  Pa.  General  Engineer. 


Kick  Methoil  of  Testing  Coils  for  Polarity 

WHEN  a  standard  method  is  used  in  a  repair  shop 
for  winding  field  coils  and  placing  them  in  ma- 
chines it  is  desirable  to  check  the  polarity  of  all  coils 
before  they  are  placed.  This  is  necessary  especially 
where  such  polarity  cannot  be  determined  by  an  inspec- 
tion of  the  windings,  as  is  the  case  when  leads  are 
brought  out  so  that  it  is  not  possible  to  see  which  is 
the  inside  and  which  is  the  outside  lead  and  what  was 
the  direction  of  winding.  In  the  check  used  by  the 
writer  shown  in  the  sketch  the  coil  A  is  permanently 
connected  to  a  direct-current  system,  so  that  direct 
current  can  be  set  up  in  it  and  broken  at  will  by  use 
of  the  switch  D.  Coil  B,  which  is  to  be  tested,  is  placed 
over  this  coil  and  the  current  set  up  by  closing  the 
switch  D.  When  the  switch  D  is  opened  quickly  the 
meter  C  will  give  a  decided  kick,  the  direction  of  which 
will  determine  the  polarity  of  the  coil  B.  Markings  on 
the  leads  O  and  /  can  be  checked  at  once  to  see  whether 


tlillivolf-  mei^r 


KICK  ON  METER  WHEN  SWITCH  OPENS  DETERMINES 
POLARITY  OF  COIL  B 

they  correspond  with  the  polarity  as  determined  by 
the  test. 

Coil  A  is  made  by  winding  3,000  turns  of  No.  26 
double-cotton-covered  wire  on  a  4-in.  x  6-in.  form  in  a 
groove  li  in.  to  2  in.  wide.  The  coil  may  be  left  on  the 
forms  if  desired  while  using  for  tests.  F.  W.  Gay. 

Newark,  N.  J. 


Correct  Motor  Sizes  Help  to  Prevent 
Low  Power  Factor 

THE  fact  that  overmotoring  is  a  wide  cause  of  low 
power  factor  should  not  be  overlooked  amid  the  prev- 
alent talk  of  .synchronous  motors  for  correcting  this  evil. 
Much  can  be  done  by  carefully  testing  the  motors  in  a 
plant  and  seeing  that  each  motor  is  of  the  correct  size 
for  its  particular  work.  In  many  instances  power  factor 
has  been  rai.sed  from  5  to  10  per  cent  by  this  method, 
and  in  exceptional  cases  as  much  as  20  per  cent. 

Such  testing  may  allow  a  large  motor  on  a  certain 
drive  to  be  replaced  by  a  smaller  motor  now  on  some 
other  drive.    This  motor  in  turn  may  be  replaced  by  a 
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smaller  size,  and  so  on.  This  will  result  in  motors  re- 
leased for  extensions  or  for  space  equipment.  The  lower 
power  factor  will  be  accompanied  by  lower  losses  in  gen- 
erating and  distributing  equipment,  which  will  assure 
higher  and  steadier  plant  voltage  and  consequently  bet- 
ter torque  in  the  motors.  Another  advantage  is  that  it 
will  avoid  penalization  for  low  power  factor  where  such 
penalization  is  included  in  the  central-station  company's 
rate  schedule. 


Halving  Voltage  on  a  Wave-Wound 
Induction  Motor 

A  MACHINERY  dealer  recently  asked  a  Detroit  re- 
pair shop  to  change  a  440-volt  wave-wound  induc- 
tion motor  to  operate  at  220  volts.  The  motor  was 
investigated,  and  it  was  found  that  it  could  be  recon- 
nected for  this  voltage  in  the  manner  outlined  in  the 
following  paragraphs. 

The   machine   was   a   440-volt,    200-hp.    squirrel-cage 


28-2,  2-11,  11-20,  20-29,  29-3,  3-12,  12-21,  21-30,  to  the 
bottom  of  slot  30.  This  is  one-half  of  the  A  phase,  the 
second  being  started  in  the  bottom  of  slot  No.  3.  The 
reversing  jumper  No.  1  connects  the  bottom  of  slot 
No.  30  to  the  bottom  of  slot  No.  3.  From  slot  No.  3  the 
winding  goes  through  six  more  coils,  3-30-21-12-2-29-20- 
11-1-28-19-A,,  but  in  the  opposite  direction  to  the  first 
six,  i.e.,  from  slot  No.  1  the  direction  is  clockwise  until 
jumper  No.  1  is  encountered,  which  brings  the  winding 
to  slot  No.  3  and  following  the  winding  further,  the 
procedure  is  in  a  counterclockwise  direction  through  the 
same  number  of  coils  as  before. 

It  is  obvious,  therefore,  that  if  jumper  No.  1  were  cut 
in  half,  the  A  phase  would  be  open,  but  if  the  bottom 
of  slot  No.  3  and  the  top  of  slot  No.  1  were  connected 
together  and  to  the  line  lead  A„  and  at  the  same  time 
the  bottom  of  slot  No.  30  and  top  of  slot  No.  10  were 
connected  to  the  star  ring,  this  would  be  putting  the 
two  sections  of  the  winding  in  parallel.  Then  if  the 
B  and  C  phases  were  connected  in  a  similar  manner  a 


(a)   440-volt  wave-wound  three-phase  induction  motor  reconnected  for  220  VOLTS    (b) 


A — Four-pole  series-star  wave  winding  of  thirty-six  coils  ;  pitch 
is  1-10.  Leads  are  Ai,  Bi  and  Ci.  Star  point  is  A.,  Bj  and  C». 
1.  2  and  3  are  the  reversing  jumpers.  B — Four-pole,  two-parallel- 
star  wave  winding  reconnected  from   A.      The   reversing  jumpers 


were  opened  and  one  end  was  attached  to  the  leads  of  the  same 
phase  and  the  other  end  to  the  star  connection.  Leads  connected 
to  Ai-Ai,  Bi-Bi  and  Ci-Ci.  Star  ring  was  connected  to  A2-A2,  B2-B2 
and  C-C;. 


induction  motor  with  eight  poles,  875  slots  and  coils, 
with  one  turn  per  coil  of  i-in.  and  i-in.  copper  strap, 
connected  in  a  series-star,  wave  winding.  The  dealer 
wanted  a  220-volt  motor  with  the  other  characteristics 
the  same  as  the  original  motor,  and  wanted  it  in  a  hurrj-. 
The  accompanying  drawings  show  the  principle  of  the 
change.  It  is  a  well-known  fact  that  a  wave  winding 
has  two  paths  or  circuits  and  that  in  an  induction  motor 
the  winding  is  in  two  sections,  these  tw'o  sections  being 
joined  by  what  is  called  a  reversing  jumper.  Drawing 
.4  shows  a  thirty-six-slot,  four-pole,  series-star  wave 
winding,  thirty-six  slots  being  used  instead  of  875 
because  it  makes  the  drawing  simpler  and  easy  to 
understand.  The  pitch  is  1-10.  There  are  tw^elve  coils 
per  phase  or  three  per  phase  per  pole.  The  heavy  lines 
represent  the  -4  phase,  which  starts  at  the  top  of  slot 
No.   1   and  goes  through  six  coils,   1-10,   10-19,   19-28, 


two-pai-allel  star  winding  would  be  the  result.  Accord- 
ingly it  was  decided  to  reconnect  the  motor  on  this 
principle. 

Drawdng  B  shows  the  two-parallel  star  connections. 
The  A-phase  paths  are:  A— 1-10-19-28-2-1 1-20-29-3-12- 
21-30-A,  (or  star)  and,  A —3-30-21-12-2-29-20-11-1-28- 
19-10-A,  (or  star).  Both  of  these  paths  start  at  A,  and 
tnd  on  A,,  the  star  point.  The  connections  for  the  other 
phases  are  similar. 

All  the  leads,  the  jumpers  and  the  star  ring  for  the 
440-volt  connection  were  removed  and  new  leads  and  a 
new  star  ring  of  twace  the  cross-section  were  put  on. 
These  consisted  of  two  pieces  of  4-in.  x  J-in.  copper 
strap  in  parallel,  bent  on  edge.  When  a  trial  was  made 
after  the  change,  the  motor  operated  satisfactorily  in 
everj'  respect  on  220  volts.  A.  C.  ROE. 

Detroit,  Mich. 
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Continental  Practice  in  Electric  Drive 
for  Textile  Mills 

INDIVIDUAL  electric  drive  i.s  chosen  for  the  majority 
of  operation.s  in  the  textile  mills  of  continental 
Europe.  Openers  and  scutchers,  drawing  frames,  flyer 
frames,  spinning  mules  and  spinning  and  winding  ma- 
chines are  quite  generally  individually  driven.  Com- 
monly revolving  flat  cards  are  group-driven. 

According  to  W.  Dundas  Fox,  in  the  London  Elec- 
tricia)!  for  Feb.  4,  owing  to  the  high  speed  of  openers 
and  scutchers  individual  drive  is  usually  adopted,  a 
three-phase,  50-cycle  squirrel-cage  motor  being  in  many 
cases  direct  coupled  to  the  machine,  but  frequently  belt 
drive  is  chosen,  as  this  arrangement  does  not  limit  the 
speed  beaters  and  at  the  same  time  constitutes  a  con- 
siderably better  protection  to  the  motors  and  the 
machine  against  shock  caused  by  momentary  overloads. 
This  belt-driven  arrangement,  in  comparison  with  the 
direct-coupling  arrangement,  also  offers  the  advantage 
of  the  better  utilization  of  floor  space. 

Speaking  generally,  revolving  flat  cards  are  handled 
on  the  group-drive  system,  the  motor  being  directly 
coupled  to  a  high-speed  transmission  shaft.  There  are, 
however,  occasional  instances  where  individual  cards 
are  erected  or  the  limited  floor  space  produces  difficul- 
ties in  mounting  the  shafting,  etc.,  and  in  such  cases 
individual  drive  forms  a  convenient  alternative  which  is 
often  employed. 

Individual  drive  is  considered  ideal  for  drawing 
frames  and  is  generally  recommended.  Ordinarily  the 
motor  is  mounted  on  the  floor  within  the  machine  itself 
and  is  coupled  to  the  latter  by  means  of  gears.  The 
control  switch  for  starting  and  stopping  the  motor  is 
connected  mechanically  with  the  self-acting  stop  ar- 
rangement on  the  machine  in  such  a  manner  as  to  stop 
the  driving  motor  automatically  in  case  the  yarn  should 
break. 

Flyer  frames  are  usually  individually  driven,  and  as 
it  is  important  that  they  should  start  smoothly,  special 
care  has  been  taken  in  designing  a  motor  without 
external  control  resistances  to  meet  this  requirement. 
The  motors  are  specially  constructed  squirrel-cage 
motors  which  will  come  up  to  normal  full-load  speed 
in  five  to  seven  seconds.  As  a  rule  the  motor  is  simply 
coupled  to  the  frame  by  means  of  tooth  gearing,  and 
the  operating  switch  on  the  motor  is  connected  with  the 
operating  handle  of  the  flyer  frame. 

It  has  been  found  impossible  to  guard  against  the 
possibility  of  very  heavy  speed  variations  when  han- 
dling the  drive  of  spinning  mules  on  the  group  system, 
owing  to  the  frequent  synchronism  of  the  maximum  or 
minimum  power  required  by  the  several  mules.  Indi- 
vidual drive  is  usually  recommended.  Each  mule  works 
separately,  and  the  speed  is  found  to  be  quite  constant. 
The  result  is  a  considerable  increase  in  production  and 
a  better  quality  of  material. 

The  even  power  consumption  obtained  by  the  regular 
spinning  and  winding  process,  the  simple  construction 
of  the  machines  and  the  high  speed  of  the  driving 
shaft  make  the  ring  spinning  machine  highly  suitable 
for  individual  drive.  In  order  to  produce  a  uniform 
tension  of  the  thread,  it  is  vital  to  obtain  periodical 
variations  in  the  speed,  progressing  with  the  diameter 
of  the  thread  wound  on  the  spindle.  The  speed  should 
be  variable,  10  per  cent  above  and  10  per  cent  below 
average,  or  20  per  cent  total.  The  highest  possible 
speed  is  dependent  upon  the  quality  and  count  of  the 


yarn  required,  and  this  makes  it  necessary  that  the 
motors  utilized  for  the  individual  drive  of  ring  spinning 
machines  should  possess  both  heavy  starting  torque  and 
also  the  following  special  chai-acteristics :  fl)  The 
possibility  of  a  periodical  variation  of  the  speed  in 
order  to  obtain  a  uniform  tension  of  the  thread  through- 
out the  process;  (2)  ability  to  run  at  a  variable  speed 
according  to  the  class  of  material  in  progress  of  manu- 
facture. 

There  are  three  types  of  motors  which  nearly  pro- 
vide these  requirements — (1)  the  asynchronous  alter- 
nating-current motor  with  resistance  regulator,  (2)  the 
three-phase  alternating-current  motor  with  a  pole- 
changing  device,  and  (3)  commutator  motors.  Another 
plan  employs  squirrel-cage  motors  connected  to  mains 
in  which  the  frequency  may  be  varied.  This  is  accom- 
plished by  means  of  a  motor-generator  set,  the  generator 
of  which  operates  at  a  different  frequency  from  the 
motor  frequency.  The  set  may  be  comparatively  small  as 
it  works  during  a  limited  fraction  of  the  spinning 
period.  It  is  said  that  the  over-all  efficiency  of  this  sys- 
tem is  as  high  as  89  per  cent.  Moreover,  the  installa- 
tion cost  is  less  than  that  for  pole-changing  motors. 

Little  or  no  improvement  has  been  made  during  the 
last  few  years  in  the  electric  drive  of  looms,  hut  it 
is  interesting  to  note  that  after  numerous  trials  and 
experiments  some  companies  have  discarded  the  indi- 
vidual gear  drive,  excepting  in  special  circumstances, 
and  as  a  general  rule  the  well-known  type  of  totally 
inclosed  loom  motor,  with  belt  drive  and  spring  belt 
tightener,  is  installed. 


Effective  Method  of  Expanding 
Metal  Rings 

FOR  heating  shrink  rings  to  expand  them  before 
replacing  them  on  a  commutator  the  writer  induces 
an  electrical  current  in  them  by  means  of  a  reactance 
coil.  By  this  method  the  heat  is  distributed  evenly  over 
the  rings  and  the  temperature  to  which  the  ring  is 
raised  may  be  accurately  controlled.  Although  this 
method  has  since  been  used  for  many  similar  purposes 

it  was  first  used  while  re- 
pairing a  large  high-speed 
direct-current  machine.  This 
machine  has  a  long  commu- 
tator in  the  center  of  which 
is  a  steel  ring  to  keep  the 
commutator  bars  in  their 
place  at  the  high  speed.  This 
ring  had  been  taken  off  for 
repairs,  and  when  it  was  re- 
placed the  scheme  described 
was  employed  for  expanding 
it.  The  reactance  coil  from 
an  old  rotary  converter  was 
obtained.  This  had  a  U- 
shaped  core  as  is  Shown  in 
the  drawing.  There  was  a 
winding  on  each  leg  of  the  core,  and  one  of  these  wind- 
ings was  removed.  A  yoke  was  made  to  fit  over  the  open 
end  of  the  core  so  that  it  could  be  readily  removed.  The 
shrink  ring  was  slipped  over  the  leg,  and  by  regulating 
the  current  in  the  winding  any  temperature  desired 
could  be  obtained  in  the  ring  with  the  corresponding 
expansion   due  to  temperature  rise. 


Windin(^  covered 
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SHRINK    RING    IS    EXPANDED 

BY  HEATING  DUE  TO  THE 

INDUCED  CURRENTS 


Trail,  B.  C,  Canada. 
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Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Church  Funds  Invested  in  Utility 
Preferred  Stock 

GOOD  examples  of  how  favorab'y  the  securities  of 
an  electric  light  and  power  company  are  esteemed 
by  the  local  public  as  a  result  of  the  customer-ownership 
movement  frequently  come  to  light.  One  of  the  best 
illustrations  of  this  is  given  in  a  letter  from  Robert 
Montgomery,  manager  of  the  investment  department 
of  the  Louisville  (Ky.)  Gas  &  Electric  Company.  In 
this  case  a  small  church  invested  its  surplus  funds  in 
the  preferred  stock  of  the  Louisville  company,  the 
church  treasurer  being  convinced  of  the  absolute  safety 
of  the  investment  and  want- 
ing the  money  to  earn  the 
maximum  interest.  In  re- 
lating the  transaction  Mr. 
Montgomery  said: 

"The  treasurer  of  a  little 
church  on  South  Eighteenth 
Street  called  on  me  recently 
to   buy   six   shares   of   our 
preferred     stock     for     the 
church,    explaining    that 
there  was  a  surplus  of  about 
$600   in   the  church   treas- 
ury   and    that    this 
fund  would  gradually 
be  added  to  until  the 
church,  in  the  course 
of  eight  or  ten  years, 
accumulated   enough 
money  to  erect  a  new 
building.     In  the 
meantime  he  wished 
the    money    to    earn 
the  maximum  inter- 
est   consistent    with 
safety.    I  told  him  it 
was  rather  irregular 
and    unusual    for    a 
custodian  of  church 
funds  to   invest  the 
money  in  any  sort  of 

stock,  but  he  said  his  minister  and  the  deac^ons.  as  well 
as  himself,  all  owned  some  of  our  preferred  stock,  and  he 
was  thoroughly  convinced  it  was  a  good  investment; 
moreover,  he  said,  the  church  would  not  lose  as  he  would 
take  full  responsibility  and  personally  buy  the  stock  at 
par  should  the  church  at  any  time  wish  to  realize  the 
cash. 

"The  more  I  urged  him  to  place  the  $600  in  the  bank 
at  3  or  4  per  cent,  the  more  insistent  he  became  in 
his  demand  for  the  stock.  Finally  he  said:  'If  you 
and  the  company  are  as  conscientious  as  that  in  handling 
the  business  of  your  customers,  you  deserve  the  sup- 
port   of    our   church    and    its    congregation,    and    from 


now  on  we  are  with  you,  "sink  or  swim."  '  Thus  the 
little  church  is  now  a  shareholder  of  our  company." 
Such  confidence  in  utility  securities  is  an  encouraging 
indication  of  the  increasingly  favorable  attitude  of  the 
public. 


Contractors  Backing  Up  N.  E.  L.  A. 
Good- Will  Advertising  Campaign 

REPORTS  this  week  from  N.  E.  L.  A.  headquarters 
.  regarding  the  national  good-will  advei'tising 
campaign  for  electric  light  and  power  companies  are 
very    encouraging.      The    co-operation    that    is    being 
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GOOD-WILL  ADVERTISEMENTS  TO  APPEAR  IN  NATIONAL  MAGAZINES  AND  TECHNICAL  PAPERS 


obtained  from  the  manufacturers  and  the  other  branches 
of  the  industry  is  helping  to  put  the  campaign  over  in 
a  big  way.  A  large  number  of  advertisements  have 
appeared  and  an  even  greater  number  are  scheduled. 

The  April,  May  and  June  schedules  are  now  being 
made  up  by  Director  of  Publicity  Oxley,  who  expects 
to  be  able  to  announce  them  the  first  of  the  month. 

The  lists  of  co-operating  manufacturers  continues  to 
grow.  This  week  word  was  received  from  the  Pitts- 
burgh Transformer  Company  and  the  Walker  &  Pratt 
Manufacturing  Company  stating  their  desire  to  par- 
ticipate. An  interesting  and  gratifying  development  of 
the  campaign  is  the  way  in  which  the  contractor-dealers 
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are  helping.  Numerous  requests  have  been  received  at 
N.  E.  L.  A.  headquarters  for  enlarged  copies  of  the 
association's  Saturday  Evening  Post  advertising  to 
hang  up  in  store  windows.  Letters  from  the  contractor- 
dealers  tell  of  their  sympathetic  point  of  view  and  their 
desire  to  "do  their  bit"  to  help  the  campaign. 

There  are  shown  here  reproductions  of  some  of  the 
recent  co-operative  advertisements — one  the  McGraw- 
Hill  copy  to  appear  in  Collier's  April  9  and  the  others 
being  scheduled  to  appear  soon  in  the  technical  papers. 


Team  Play  on  Central  Maine  System  Yields 
More  than  98  per  Cent  Collections 

MERCHANDISING  collections  on  the  system  of  the 
Central  Maine  Power  Company  totaled  98.16  per 
cent  and  collections  for  gas  and  electric  service  98.65 
per  cent  during  the  year  1920  as  a  result  of  close 
co-ordination  of  the  work  of  district  superintendents 
and  their  subordinates  with  the  records  and  receipts 
of  the  main  office  at  Augusta.  By  regular  comparisons 
of  the  charges,  collections  and  percentages  repi-esented 
by  the  latter  the  district  superintendents  are  kept  in- 
formed of  their  standing,  and  much  interest  has  been 
aroused  by  this  competition  to  make  the  best  possible 
showing  in  each  district.  A  daily  record  of  collections 
is  maintained  at  the  home  office  for  each  important 
division  of  the  system,  and  in  case  the  results  tend  to 
show  a  decided  falling  off  as  the  middle  of  the  month 
comes,  telephone  inquiries  are  made  by  the  assistant 
treasurer's  office  to  re-establish  the  rate  of  intake. 

Considerable  latitude  is  allowed  local  superintendents 
in  making  collections.  The  system  is  composed  of  a 
number  of  formerly  independent  companies  whose  col- 
lection requirements  vary  somewhat.  In  six  of  the 
twelve  districts  a  discount  of  5  per  cent  is  granted  for 
payment  of  an  electric  service  bill  within  ten  to  fifteen 
days  of  presentation,  and  for  cash  payments  a  discount 
is  made  as  a  rule  on  the  larger  appliance  prices,  an 
allowance  of  $5  being  made  on  vacuum  cleaners  and 
$10  on  washing  machines.  In  nearly  all  cases  cus- 
tomers are  billed  monthly  by  mail  from  local  offices, 
the  bill  covering  amounts  due  for  service  and  on  elec- 
trical merchandise,  properly  segregated.  Three  fol- 
low-up notices  are  employed  in  case  of  payments  delayed 
more  than  ten  days  beyond  the  usual  thirty-day  limit. 
These  notices  are  spaced  ten  days  apart,  and  the  first 
and  second  respectively  call  attention  to  the  bill  and 
request  payment.     After  the  third  or  final  notice  the 


CENTRAL  MAINE  POWER  COMPANY  COLLECTIONS— 1920* 

Balance 
Charges  Collections     Per  Cent  Outstanding 

Gaa  and  electric $1,327,192         $1,309,397         98.65  $17,795 

Merchandise 686,911  674,267         98.16  12,647 

Total $2,014,103        $1,983,664         98.48         $30,439 

*  Not  including  companies  acquired  during  1 920, 


company  reserves  the  right  to  discontinue  service,  but 
this  is  seldom  necessary.  Virtually  no  collectors  are 
employed  by  the  company.  It  is  believed  that  the  good- 
will resulting  from  a  customer  owner.ship  in  the  system 
exceeding  $3,000,000  is  a  potent  factor  in  the  punctual- 
ity of  payments. 

During  December,  1920,  five  bulletins  showing  the 
comparative  standing  of  the  various  collection  centers 
and  merchandising  store  centers  of  the  company  were 
sent  to  local  superintendents  by  the  main  office,  with 


comments  on  the  progress  of  the  various  districts  in 
the  collection  of  outstanding  accounts  and  changes  in 
position  of  the  competing  centers.  In  some  cases  the 
collection  of  old  accounts  exceeded  the  outstanding 
charges,  yielding  more  than   100   per  cent   collections. 

TYPICAL,  BULLETIN  USED  TO  STIMULATE  COLLECTIONS 

Interest  in  collections  continues  unabated.  Bucksport.  not  con- 
tent with  an  even  100  per  cent,  went  clean  over  the  top  with  a 
record  of  1.258  in  merchandise  collections.  Assistant  Treasurer 
Jennings  hasn't  told  us  just  how  this  is  done,  but  if  some  can 
collect  in  advance  it  seems  fair  enough  to  put  them  at  the  fop. 
Brunswick,  in  the  same  division,  struck  a  high  average  of  0.98.5, 
with  Bath  closely  tagging  with  0.961.  In  the  gas  and  electric 
accounts  Winthrop,  bound  not  to  be  pushed  out  of  first  place, 
pushed  up  her  average  to  0.962,  but  is  pursued  by  Gardiner,  which 
is  only  three  points  behind.  Brunswick  shows  up  well  in  this 
section  also,  with  a  percentage  of  0.957.  Augusta  has  picked  up 
considerably  and  now  has  a  percentage  of  0.792. 

Per  Cent 

Gas  and 

Electric 
Collections 

Winthrop  0.962 

Gardiner.  0.957 

Brunswick  0  938 

Foxcroft.  .  0  866 

Lewiston.    ,  0.855 

Waldoboro  0  833 

Union 0.794 

Augusta.  0.792 

Bucksport  0.775 

Belfast..  0.773 

Dexter..  0  766 

Oxford,.  0  756 

Wiscasset  ,  0  749 

Rockland  0.70 

Hartland.  0.699 

Bath 0.671 

Waterville  0.634 

Pittsfield 0  613 

Skowhegan 0 .  604 

Kennebec  G.  &  F 0.585 

Lisbon  Falls 0.288 

Newport 0.237 

Readfield 0  000 

The  friendly  rivalry  stimulated  by  these  bulletins  has 
borne  good  fruit.  This  year  it  is  planned  to  send  out 
these  bulletins  twice  a  month. 


Per  Cent 
Merchandise 
Collections 
Bucksport  1 .  258 

Brunswick  0.985 

Bath 0.961 

Belfast..  0.914 

Pittsfield 0,904 

Oxford 0  831 

Gardiner.    ,  0  769 

Waterville  0  726 

Rockland 0  721 

Kennebec  G.  &  F  0,654 

.\ugu.-^la 0  624 

Foxcroft 0.608 

Lewiston 0 .  596 

Skowhegan 0.486 

Dexter 0.388 


How  Customer  Ownership  Influences 
Public  Good  WiU 

FURTHER  evidence  of  the  changing  attitude  of  the 
public  toward  the  utility  companies  is  shov^Ti  in  an 
editorial,  "Popular  Interest  in  Utilities,"  which  appeared 
in  the  Chicago  Tribune  for  March  9.  The  editorial 
points  to  the  increased  number  of  public  utility  stock- 
holders and  the  consequent  removal  of  the  utility  com- 
panies from  the  machinations  of  "practical  politicians." 
It  is  an  interesting  estimate  of  the  value  of  customer- 
ownership  as  a  means  of  placing  the  utilities'  problems 
fairly  before  the  public.    The  editorial  says: 

It  is  announced  that  the  number  of  public  utility  stock- 
holders has  increased  in  this  state  until  400,000  citizens  now 
have  money  in  gas,  telephone,  electric  power  and  electric 
railway  investments.  Nearly  all  of  them  are  voters,  and  the 
number  is  virtually  half  the  number  of  votes  in  Chicago. 

The  utilities  are  beginning  to  rest  upon  the  general  citi- 
zenship, and  the  wider  the  base  spread  for  them  the  greater 
will  be  the  intelligence  of  politics  in  dealing  with  them. 
That  is  the  object  of  the  utility  companies  in  trying  to  make 
the  stock  attractive  to  the  citizen  with  $100  or  $500  to  in- 
vest. It  takes  the  air  pockets  out  of  politics,  which  hesitates 
to  deal  destructively  with  values  in  which  the  average  citi- 
zen is  interested.  The  old  combination  wa.s  one  of  politics 
and  utilities.  The  new  combination  is  one  of  utilities  and 
the  people. 

When  politics  and  utilities  are  combined  it  may  be  a  bad 
thing  for  the  ratepayer.  When  politics  rides  utilities  as  a 
campaign  horse  it  may  be  a  bad  thing  for  the  ratepayer. 
There  is  not  likely  to  be  the  required  amount  of  honesty  and 
fair  dealing  in  either  arrangement.  If  the  utilities  represent 
community  interests  as  investments,  they  will  come  more 
nearly  representing  community  interests  in  service. 
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Relation  of  Securities  to  Value 
of  Property 

HOW  closely  the  bonds,  preferred  and  common  stock 
of  an  electric  light  and  power  utility  represent 
the  value  of  the  property  covered  has  for  long  been  a 
subject  of  discussion  in  establishing  valuations  and  ar- 
riving at  equitable  rate  schedules.  An  interesting 
analysis  of  this  relation  has  been  made  by  W. 
S.  Barstow,  president  of  W.  S.  Barstow  &  Company,  in 
a  recent  news  letter  issued  by  that  company  and  dis- 
tributed among  its  stockholders.  The  transition  of  the 
electric  utility  from  a  dubious  enterprise  to  a  public 
necessity,  he  points  out,  was  so  rapid  as  to  result  in 
much  misunderstanding  on  the  part  of  the  public.  Ex- 
plaining these  questions,  Mr.  Barstow  says: 

"A  question  seems  to  have  arisen  of  late  as  to  the 
relation  between  the  securities  and  value  of  property 
of  a  public-service  enterprise.  Many  think  the  relation 
is  more  or  less  immaterial  as  far  as  common  stocks  are 
concerned,  but  admit  the  close  relation  when  preferred 
stocks  or  bonds  are  mentioned.  Bankers  distributing 
securities  to  bondholders  or  lenders  are  as  a  rule  vitally 
interested  in  the  possibilities  of  common-stock  financing 
as  affecting  the  security  and  value  of  bonds,  but  often 
are  unconcerned  as  to  the  importance  of  the  common 
stock  being  properly  represented  in  the  value  of  the 
property.  One  of  the  requirements  as  to  borrowing 
money  is  that  the  principal  of  the  loan  should  be  less 
than  the  bare  physical  property,  and  therefore  it  is 
assumed  that  a  return  on  the  bare  physical  property 
would  meet  the  requirements  of  the  bondholder  without 
any  recognized  return  on  the  common  stock.  But  if  the 
stocks  are  not  represented  in  the  value  of  the  property 
and  do  not  receive  their  proper  recognition  in  the  way 
of  return,  what  becomes  of  the  stabilization  fund  of 
earnings  required  by  the  bondholder  and  which  is  the 
return  on  these  stocks? 

Value  of  Property 

"What  constitutes  'value  of  property'  has  never 
reached  a  definite  basis,  as  in  the  majority  of  cases 
'ability  to  earn,'  which  is  the  foundation  of  the  enter- 
prise, has  never  been  fully  recognized.  The  value  of 
physical  property  is  only  one  element  in  the  value  of 
property  which  produces  the  result  of  service  and  return. 

"In  the  very  early  days  of  the  power,  lighting  and 
transportation  business,  from  1885  to  1890,  the  indus- 
try was  regarded  as  a  purely  speculative  enterprise.  In 
the  first  part  of  this  period  electric  power  was  unknown 
and  all  service  was  confined  to  lighting.  At  such  a  time 
no  one  would  invest  but  some  would  speculate.  As  a 
means  of  securing  capital  and  developing  an  uncom- 
mercialized  science  it  was  necessary  to  ofl'er  large  in- 
ducements to  those  who  in  more  or  less  of  a  scientific 
way  were  attracted  to  the  enterprise.  As  the  enterprise 
grew  it  attracted  more  and  more  the  attention  of  those 
outside  of  the  scientific  field,  and  as  it  was  soon  possible 
to  secure  capital  without  the  help  of  the  promoter. 

"About  1895  the  discovery  of  multiphase  operation 
opened  up  an  almost  unlimited  field  and  distances  grew 
and  services  expanded  rapidly.  The  operation  of  light- 
ing, power  and  transportation  companies  then  began  to 
attract  the  attention  of  exploiters,  who,  discounting  the 
future,  added  to  the  financial  structure  securities  repre- 
senting neither  cash  nor  services  of  any  kind  and  there- 
fore represented  in  no  way  in  the  value  of  property. 
Thus  the  developments  during  those  days  are  no  doubt 


responsible  for  much  of  the  misunderstanding  of  today 
between  the  public  and  the  enterprise. 

"In  order  to  check  the  exploiting  of  this  important 
industry  which  was  supplying  a  public  necessity,  public 
service  commissions  were  established  and  laws  were 
enacted  giving  to  commissions  the  power  to  prevent  the 
issuing  of  securities  which  did  not  add  to  the  value  of 
the  property  and  to  regulate  rates  for  service  so  that 
the  investor  would  not  receive  an  exorbitant  return. 
It  was  never  intended  that  such  regulation  should  be 
carried  to  a  point  where  the  legitimate  investor  might 
be  driven  from  the  enterprise  and  the  public  be  deprived 
of  eflicient  service  by  being  unable  to  secure  extensions 
to  keep  pace  with  the  growth  of  the  community. 

Few  Instances  of  Overcapitalization 

"Although  there  was  at  this  time  a  great  cry  of  over- 
capitalization, it  was  found  that  a  large  part  of  the 
amount  of  'water'  had  already  been  made  up  by  the 
investor  adding  to  the  value  of  the  property  by  allowing 
the  return  to  which  he  was  entitled  to  remain  in  the 
property  over  a  long  period  of  years. 

"When  regulating  bodies  carefully  investigated  the 
situation,  in  each  case  they  found  that  the  difference 
between  the  value  of  property  and  securities  was  not  as 
much  as  originally  supposed,  and  that  securities  not 
properly  represented  by  the  value  of  the  property  had 
many  times  been  passed  down  through  innocent  in- 
vestors who  were  not  parties  to  any  of  the  original 
'watered'  transactions.  With  these  facts  in  mind 
the  early  commissions  ruled  that  inasmuch  as  the  in- 
vestor had  not  for  many  years  received  a  fair  return  on 
his  investment  and  had  done  his  share  to  build  up  the 
value  of  the  property  and  improve  the  conditions  of  the 
past,  any  difference  which  now  remained  between  securi- 
ties and  value  of  property  should  be  amortized  over  a 
period  of  years  through  earnings. 

"The  present  method  of  rate  making  is  not  conducive 
to  eflScient  management  and  in  a  majority  of  cases 
proves  to  be  more  or  less  guesswork,  as  no  one  can 
determine  in  advance  the  results  which  rates  will  ac- 
tually produce  under  conditions  which  vary  from  time 
to  time  and  over  which  there  is  absolutely  no  control. 
If  rates  are  such  that  a  company  can  earn  and  pay  to 
the  investor  in  cash  more  than  is  considered  a  fair 
market  rate  of  return,  and  an  effort  is  made  by  a 
change  of  rate  to  reduce  this  amount,  experiences  of  the 
past  have  shown  that  the  actual  result  may  bring  the 
return  far  below  the  fair  market  rate.  If  a  second 
attempt  is  made  to  bring  the  results  back  to  the  fair 
market  return  unforeseen  conditions  may  affect  the 
result  so  that  it  either  goes  further  below  or  again  above 
the  fair  rate  of  return.  This  method  of  price  fixing, 
although  made  by  the  best  experts,  has  placed  the 
investor  in  an  uncertain  position  as  to  what  return  he  is 
assured  of  in  case  he  invests  in  the  enterprise. 

"One  way  to  produce  the  result  sought  for  would  be  to 
have  any  cash  distributable  in  excess  of  a  proper  market 
return  on  the  investment  divided  between  the  investor 
and  the  public,  not  through  advanced  reduced  rates,  the 
effect  of  which  can  only  be  estimated  and  which  are  so 
controlled  by  unknown  future  conditions  as  to  make  this 
method  almost  guesswork,  but  by  an  actual  credit  on  the 
bills  or  fares  after  actual  results  of  return  are  secured. 
If  such  a  plan  as  this  were  established  the  position  of 
public  utility  stocks  would  be  assured  and  additional 
money  could  be  readily  secured  at  fair  rates  to  provide 
for  extensions  to  take  care  of  the  needs  of  the  public." 
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Generators,  Motors  and  Transformers 

High-Power  Mercury-Arc  Rectifiers. — GiROZ. — After 
some  remarks  on  the  theory  of  mercury-arc  rectitiers, 
including  a  brief  discussion  of  the  action  of  choke  coils 
and  multiphase  input  transformers,  the  author  proceeds 
to  describe  some  recent  developments  in  high-power 
rectifiers.  Six-phase  rectifiers,  fed  from  three-phase- 
six-phase  transformers,  now  are  commercially  built  by 
the  Brown-Boveri  Company,  in  sizes  giving  250  amp.  to 
1,000  amp.  direct-current  output.  The  vacuum  vessel  in 
such  a  powerful  rectifier  is  made  of  steel  and  cooled  by 
flowing  water.  The  joints  are  of  a  special  design  and 
are  kept  air-tight  by  a  thin  film  of  liquid  mercury.  By 
careful  design  it  has  been  possible  to  make  the  joints  so 
reliable  that  the  rectifier  may  be  sent  by  rail  over  a 
great  distance  without  suffering  any  air  leakage.  The 
mercury-arc  rectifier,  however,  is  an  essentially  static 
device,  the  author  says,  adding  that  its  proper  place  is 
not  on  the  locomotives  but  in  the  substations  of  an 
electric  railroad.  The  internal  pressure  of  these  rec- 
tifiers normally  is  about  0.01  mm.Hg.  The  bigger  units 
always  are  provided  with  pumping  outfits  of  their  own. 
It  is  important,  in  view  of  the  danger  of  back-firing, 
always  to  keep  the  pressure  down  below  0.1  mm.Hg., 
and  the  evacuating  pumps  therefore  should  be  kept 
running  continuously  when  the  load  is  very  high.  It 
has  even  been  proposed  to  employ  automatic  maximum- 
current  relays  for  starting  the  pumps  automatically 
when  the  load  passes  a  certain  value.  The  rectifiers 
normally  have  six  large  main  anodes,  of  hard,  polished 
metal,  two  excitation  anodes  and  one  auxiliary  anode  for 
starting  the  arc.  The  two  excitation  anodes  are  fed 
from  an  extra  single-phase  winding  on  the  input  trans- 
former and  serve  to  maintain  the  arc  even  if  the  load 
on  the  main  anodes  happens  to  drop  to  zero.  The 
efficiency  of  a  high-power  rectifier  varies  from  91  per 
cent  at  200  volts  on  the  direct-current  side  to  98  per 
cent  at  700  volts.  Owing  to  the  tendency  of  the  arc  to 
develop  harmonics,  the  input  power  factor  is  about  0.90 
if  the  transformer  primary  is  star-connected.  The 
author  presents  diagrams  showing  how  the  input 
power  factor  may  be  raised  to  about  0.97  by  using  a 
delta-connected  transformer  primary.  Several  special 
arrangements  are  described  in  the  article,  such  as  auto- 
matic rectifier  installations,  battery-charging  sets,  etc. 
The  use  of  two  series-connected  rectifiers  for  three-wire 
distribution  is  mentioned,  but  the  author  recommends 
the  use  of  a  single  rectifier  for  supplying  the  full  volt- 
age, a  small  set  of  two  equalizing  dynamos  being  used 
as  a  voltage  divider. — Revue  Generale  de  I'Eleetrieite, 
Nov.  20,  1920. 

Lamps  and  Lighting 

Progress  in  Lighting. — W.  E.  Bush. — The  author 
deals  particularly  with  the  necessity  of  considering 
illumination  and  light  flux,  rather  than  candlepower 
only.  He  suggests  the  following  values  of  illumination 
(in  foot-candles)  as  good  practice  in  various  interiors: 


General  office  lighting,  5;  drawing  office,  8;  machine 
shop,  5 ;  school  class  rooms,  4 ;  weaving  shed,  4 ;  general 
store  illumination,  5 ;  operating  tables,  30.  It  was  also 
shown  that  the  cost  of  lighting  is  very  small  compared 
with  labor  cost,  and  any  possible  advantage  in  increased 
production  should  be  gained  by  proper  lighting.^ — 
Illuminating  Engineer,  London,  October-December, 
1920. 

Generation,  Transmission  and  Distribution 

Principles  of  Car  Lighting  by  Electricity. — Charles 
W.  T.  Stuart. — One  number  of  a  series  of  articles  on 
car  lighting  in  which  the  author  deals  with  lighting 
circuits,  distribution  panels,  fixtures,  lamps,  fans  and 
switches. — Railway  Electrical  Engineer,  February,  1921. 

Problems  of  Electrical  Transmission  of  Power. — J. 
BiERMANNS. — The  author  describes  how  it  is  possible 
to  determine  experimentally  the  short-circuit  forces 
liable  to  occur  at  any  point  of  a  large  network  by  means 
of  a  miniature  model  of  the  transmission  lines,  made  to 
scale,  in  which  there  has  been  introduced  between  the 
different  feeding  points  equivalent  amounts  of  resist- 
ance, reactance  and  capacity  and  where  a  certain  (low) 
voltage  has  been  impressed  upon  the  lines.  All  values 
being  proportional  to  actual  conditions,  a  short  circuit 
may  be  made  at  any  part  of  the  miniature  network,  and 
the  reading  of  an  ammeter  multiplied  by  the  scale 
reduction  factor  will  give  the  actual  current  to  be 
e.xpected.  The  model  described  shows  the  proposed 
electrification  of  the  German  Republic. — Elektrotech- 
nische  Zeitschrift,  Jan.  27,  1921. 

Basilit:  A  Preservative  for  Wooden  Poles. — NOWOTNY. 
— Comparative  tests  have  been  made  of  the  durability  of 
wooden  telegraph  poles  impregnated  with  copper  sul- 
phate and  similar  poles  impregnated  with  basilit,  a 
composition  invented  by  Malenkovic  and  consisting  of 
88.89  parts  (by  weight)  of  sodium  fluoride  and  11.11 
parts  of  dinitrophenolaniline.  The  poles  were  treated 
under  pressure  with  a  2.4  per  cent  solution  of  basilit  in 
water  till  the  wood  had  absorbed  about  3  kg.  basilit  per 
cubic  meter  (0.2  lb.  per  cubic  foot).  A  statistical  sur- 
vey covering  the  performance  of  4,000  poles  during  the 
years  1913-17  indicated  a  spoilage  percentage  of  zero 
in  the  first  year,  0.09  in  the  second  and  0.12  in  the  third 
and  fourth  years,  giving  a  total  loss  of  0.33  per  cent 
for  the  four  years.  Similar  poles  impregnated  with 
copper  sulphate  according  to  the  Boucherie  method  and 
used  under  similar  conditions  during  the  same  years 
.showed  a  spoilage  of  respectively  0.11,  0.75,  3.26  and 
6.23  per  cent,  or  a  total  of  10.35  per  cent  poles  lost  in  the 
four  first  years,  which  is  thirty-one  times  as  much  as 
the  corresponding  figure  for  the  basilit-impregnated 
poles. — Telegraphen  und  Fernsprechtechnik,  No.  7, 
1920.  (See  also  Elektrotechnik  und  Maschinenbau, 
Nov.  21,  1920. 

The  Dual-Drive  Units. — Ivan  Stewart  FORDE. — The 
writer  shows  the  application  of  dual  drive — that  is  a 
drive  in  which  a  motor  is  connected,  to  one  end  and  a 
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turbine  to  the  other  end  of  power-plant  auxiliaries 
such  as  exciters  or  pumping  units.  The  operation  is 
such  that  in  case  of  failure  of  one  drive  the  other  imme- 
diately takes  the  load.  The  steam  end  may  be  used 
according  to  the  heat  balance  in  the  station. — Electric 
Journal,  February,  1921. 

Ultimate  Boiler  Capacity  Limited  by  Fuel  Conditions. 
— Joseph  Harrington. — The  size  and  characteristics  of 
fuel  are  shown  to  influence  the  rates  of  ignition  and 
combustion  in  furnaces.  The  importance  of  air  supply 
is  pointed  out,  and  the  fusing  temperature  of  ash  is 
shown  to  limit  possible  rates  of  combustion  on  grates 
and  in  fuel  beds. — Electrical  Review,  Jan.  22,  1921. 

Traction 

Operating  a  Modem  Freight  House  Efficiently. — W. 
E.  Phelps. — A  description  of  the  Cleveland  freight 
house  of  the  New  York  Central  Railroad  showing  the 
adaptability  of  electric  trucks  and  tractors  in  handling 
a  great  volume  of  freight. — Railway  Electrical  Engi- 
neer, February,  1921. 

Substantial  Energy  Saving  on  Philadelphia  RapiJ  • 
Transit. — Certain  of  the  cars  on  this  system  are 
equipped  with  meters  which  are  used  both  to  promote 
economical  operation  and  for  timing  inspections. 
Instructors  explain  to  the  men  methods  to  be  used  in 
order  to  reduce  the  amount  of  energy  consumed.  Rec- 
ords are  posted  in  trainmen's  quarters  and  result  in 
great  rivalry;  consequently  records  are  kept  low.- — 
Electric  Railway  Jotimal,  Feb.  19,  1921. 

Installations,  Systems  and  Appliances 

High-Voltage  Fuse. — P.  Charpentier. — It  is  gen- 
erally assumed  that  the  break  of  a  high-voltage  and 
high-intensity  current  under  oil  requires  a  large  and 
very  strongly  built  container  of  oil.  High-voltage  fuses 
are  therefore  cumbersome  and  not  popular.  A  new  type 
of  fuse  is  described,  which  gives  satisfactory  results 
apparently  for  voltages  up  to  45,000  and  operating 
currents  as  high  as  100  amp.  The  fuse  wire  itself  is 
placed  above  the  oil  level  and  is  incased  in  a  metallic 
container.  After  melting,  the  lower  contact  is  drawn 
into  the  oil  by  the  combined  action  of  gravity  and  an 
accelerating  spring,  quickly  extinguishing  the  arc. — 
Revue  Generale  de  I'Electricite,  Jan.  1,  1921. 

Safety  Arrangement  for  Planers. — H.  Becker. — Spe- 
cial attention  is  paid  to  double  planers,  that  is,  planers 
with  two  beds,  rectangularly  arranged,  so  as  to  be 
able  to  finish  two  edges  of  large  square  steel  plates  at 
one  time.  It  is  essential  to  provide  means  to  prevent 
collision  of  the  two  traveling  tool  heads  at  the  corner. 
This  is  achieved  by  dog-operated  limiting  switches. 
Seven  different  methods  of  electric  drive  are  considered 
and  detailed  switching  diagrams  are  given. — Zeitschrift 
des  Vereines  Deutscher  Ingenieure,  Dec.  4,  1920. 

Fuses. — H.  W.  Kefford. — The  author  reviews  the 
present  status  of  the  fuse  in  electrical  layouts  and  gives 
some  indications  of  the  lines  along  which  fuse  design 
should  be  developed.  Fuses  for  generator,  feeder  and 
consumers'  sei-vice  protection  are  discussed.  The  article 
says  that  the  essential  requirements  of  fuses  are:  (1) 
Capability  to  open  the  circuit  cleanly  and  reliably  under 
any  conditions  of  overload  or  short-circuit  which  may 
arise;  (2)  appropriate  sluggishness  to  meet  and  follow 
the  overload  capacities  of  the  apparatus  or  material 
protected;  (3)  safety  for  handling;  (4)  quickness  of 
replacement;  (5)  safe-running  temperatures,  and  (6) 
reasonable   energy   consumption.      How    modern    fuses 


meet  these  requirements  is  discussed  in  detail. — English 
Electric  Journal,  January,  1921. 

Application  of  Electric  Power  to  the  Rubber  Industry. 
— A  report  issued  by  the  sub-committee  of  the  indus- 
trial and  domestic  power  committee  on  the  rubber 
industry  for  the  A.  I.  E.  E.  An  analysis  of  the  various 
power  applications  is  first  made,  and  general  principles 
are  laid  down  for  the  proper  selection  of  motor  drive 
and  heating  equipment. — Journal  A.  I.  E.  E.,  January, 
1921. 

Electric  Smelting  Furnaces. — F.  ROWLINSON. — The 
development  of  several  types  of  furnaces  for  steel  smelt- 
ing is  first  discussed,  and  the  author  then  gives  some 
of  the  characteristics  of  transformers  required  for  fur- 
nace work.  The  discussion  also  covers  electrodes  and 
some  effects  of  abnormal  and  normal  operations  on  the 
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wave  form  of  voltage  and  furnace  performances,  an 
example  of  which  is  given  in  the  illustration  shown. — 
Beama  (British  Electrical  and  Allied  Manufacturers' 
Association),  London,  Jamuary,  1921. 

Electrophysics  and  Magnetism 

Absolute  Significance  of  Maxioell's  Equations. — F.  D. 
MuRNAGHAN. — This  subject  is  considered  under  three 
divisions- — elementary  proof  of  a  generalized  Stokes 
theorem  for  hyperspace,  a  statement  of  Maxwell's  equa- 
tions as  integrals  over  hypersurfaces,  and  the  other  the 
electromagnetic  potential. — Physical  Review,  February, 
1921. 

The  Luminosity  of  Mercury  Vapor  Distilled  from  the 
Arc  in  Vacuo. — Norman  H.  Ricker. — The  effect  of  an 
electric  field  on  the  spectrum  was  studied.  It  was  found 
that  charged  grids  decreased  the  luminosity  without 
changing  the  color,  but  when,  under  certain  conditions, 
the  luminosity  was  increased  there  was  a  change  in 
the  relative  intensity  of  the  lines.  The  velocity  of  the 
vapor  was  measured  by  a  stroboscopic  method.  The 
luminosity  was  decreased  intermittently  at  a  known 
frequency,  and  the  resulting  "puffs"  as  they  moved 
along  the  tube  were  observed  stroboscopically.  From 
this  velocity  and  the  rate  of  distillation  the  density  of 
the  vapor  was  computed.  Decay  of  luminosity  along  the 
tube  was  observed.  Theoretical  discussion  of  these 
results  leads  to  the  conclusion  that  recombination  of  the 
positive  and  negative  ions  produced  by  the  discharge  is 
the  most  probable  cause  of  the  afterglow. — Physical 
Review,  February,  1921. 
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A)i  Electromechanical  Device  for  Rapid  Schedule 
Harmonic  Analysif!  of  Complex  Waves. — Frederick  S. 
Dellenbaugh,  Jr. — The  writer  calls  attention  to  the 
great  ease  with  which  electric  circuits  may  be  com- 
bined by  multiple  switches  and  the  accuracy  with  which 
electric  measurements  may  be  made,  and  shows  the 
application  of  such  combinations  in  the  rapid  analysis 
of  irregular  electrical  waves.  He  deals  with  methods  of 
applying  such  circuits  to  the  problem  of  wave  analysis 
and  makes  detailed  comparison  between  this  and  other 
methods. — Journal  A.  I.  E.  E.,  February,  1921. 

Electrochemistry  and  Batteries 

Electrolytic  Zinc  Plant  of  the  Anaconda  Copper  Min- 
ing Company  at  Great  Falls,  Mont. — An  investigation 
of  the  possibility  of  extracting  zinc  from  the  complex 
ores  of  Butte,  which  contain  so  much  iron  and  lead  that 
the  concentrate  analyzed  only  33  to  35  per  cent  zinc,  is 
described.  After  a  careful  preliminary  study  it  was 
decided  that  the  electrolysis  of  sulphate  solutions  was 
the  most  promising  method  of  zinc  recovery.  An  elec; 
trolyte  is  required  free  from  all  metals  more  electro- 
negative than  zinc,  such  as  copper,  cadmium,  lead,  arsenic 
or  antimony.  Arsenic  and  antimony  are  said  to  be  par- 
ticularly injurious,  causing  very  small  yield  per  horse- 
power when  present  in  amounts  so  small  as  almost  to 
defy  detection.  It  is  not  found  difficult  to  maintain  an 
extremely  high  degree  of  purity  in  the  zinc  solution 
going  to  the  cells  if  the  iron  content  is  thoroughly 
oxidized  before  precipitation  by  means  of  limestone  or 
excess  calcine  and  if  sufficient  zinc  dust  is  added  to 
satisfy  the  copper,  cadmium  and  whatever  small  amount 
of  lead  might  be  present.  It  may  be  necessary  to  add  a 
ferric  salt  to  low-iron  solutions  to  insure  the  complete 
precipitation  of  all  arsenic  as  ferric  arsenate.  An  alu- 
minum plate  makes  the  most  successful  cathode  and  a 
lead  plate  the  most  suitable  anode.  In  practice  the 
most  satisfactory  current  density  is  from  2  amp.  to  2.3 
amp.  per  square  foot  (22  amp.  to  25  amp.  per  sq.m.). 
Evolution  of  gas  at  the  anode  is  then  sufficient  to  pro- 
vide the  necessary  agitation. — Chemical  and  Metal- 
lurgical Engineering ,  Feb.  9,  1921. 

Units,  Measurements  and  Instruments 

Abnormal  Behavior  of  a  Weston  Standard  Cell — M.  G. 
Mellon. — Occasionally  there  is  encountered  a  Weston 
standard  cell  which  has  not  maintained  the  desired  con- 
stancy, or  which  does  not  show  the  expected  change  of 
electromotive  force  with  corresponding  change  of  tem- 
perature; that  is,  it  exhibits  hysteresis.  The  author 
.states  conclusions  by  Wolff:  (1)  That  Weston  cells  can 
be  set  up  which  exhibit  extremely  little  hysteresis  in 
the  range  0  deg.  to  40  deg.  C. ;  (2)  that  some  of  the 
cells  showed  marked  and  persistent  hysteresis,  particu- 
larly at  lower  temperatures;  (3)  that  similar  behavior 
was  found  for  cells  having  abnormal  values  at  room 
temperature.  His  own  work  indicates  (1)  the  necessity 
of  keeping  in  mind  the  fact  that  all  Weston  cells  do 
not  remain  constant  over  an  indefinite  time,  (2)  the 
advisability  of  standardizing  carefully  any  Weston  cell 
before  employing  it  for  accurate  measurements,  and 
(3)  the  probability  of  obtaining  uncertain  results  using 
any  cell  showing  such  a  marked  hysteresis,  unless  its 
temperature  is  maintained  rigidly  constant,  as  in  a 
carefully  regulated  thermostat. — Chemical  and  Metal- 
lurgical Engineering,  .Ian.  26,  1921. 

The  Limitations  of  the  Stop  Watch  as  a  Precision 
Instrument. — A.  L.  Ellis. — After  reviewing  some  of  the 
errors  occurring  in  stop  watches,  the  author  concludes 


that  this  watch  is  not  sufficiently  robust  for  application 
to  engineering  measurements,  and  suggests  that  manu- 
facturers should  make  a  special  effort  to  produce  a  stop 
watch  suitable  for  this  class  of  service. — Journal  A.  I. 
E.  E.,  February,  1921. 

Telegraphy,  Telephony  and  Signals 

High-Power  Radio  Station  DetUsch-Altenhurg. — J. 
Mayer  and  Dr.  L.  Hogelsberger. — Detailed  descriptive 
article  of  the  newly  erected  (1915-1920)  commercial 
radio  station,  the  largest  of  its  kind  in  German-Austria. 
Two  towers  of  structural  steel,  150  m.  in  height  and 
weighing  48  tons,  suspend  the  antenna  and  end  at  the 
bottom  in  a  semi-spherical  insulating  abutment.  The 
"T"  antenna  consists  of  ten  bronze  wires  500  m.  long 
and  5  mm.  thick.  The  station  is  connected  to  a 
transcontinental  16,000-volt,  40-cycle,  three-phase  line 
by  means  of  a  150-kva.  transformer  rated  at  16,000- 
380/220  volts.  A  50-kw.  high-frequency  generator  of 
10,000  cycles  at  3,000  r.p.m.,  a  5-kw.  quench-spark 
sender  and  the  necessary  receiving  instruments  are 
installed  for  wave  lengths  up  to  17,000  m.  The  entire 
installation  was  made  by  the  Telefunken  company.  The 
multiplying  of  the  basic  frequency  of  10,000  cycles  is 
achieved  in  stationary  transformers,  operating  on  the 
Jolly-Arco  principle.  According  to  three  wave  lengths 
of  7,500,  5,000  and  3,750,  frequencies  of  40,000,  60,000 
and  80,000  cycles  are  available.  For  the  5-kw.  quenched- 
spark-gap  sender  a  three-phase-single-phase  motor- 
generator  furnishes  220  volts  at  500  cycles,  which  is 
being  stepped  up  to  9,000  volts,  the  usual  oscillatory 
circuit  of  condensers  and  quench  gaps  being  used. 
Efficiency  measurements  gave  these  results : 

antenna  output  (55.1) 

Longest  wave   —  — r t — i-7an~£\    =  81  per  cent. 

e:enerator  output  (67.5) 

33.1 


Shortest  wave   = 


67.5 


49  per  cent. 


The  station  is  located  30  km.  from  Vienna. — Elektro- 
technik  und  Maschinenbau,  Jan.  2,  1921. 

Some  Phases  of  Railroad  Telegraph  and  Telephone 
Engineering. — STANLEY  Rhoads. — It  is  said  that  tele- 
phones are  used  almost  exclusively  for  train  dis- 
patching. Automatic  telephones  are  being  used.  Ex- 
tensive local  and  long-distance  lines  and  switchboards 
are  required.  A  telegraph  system  reaches  all  stations. 
The  problems  include  electric  protection,  inductive 
interference,  electrolysis,  transmission  and  traffic — 
necessitating  continual  experiment  and  investigation. 
How  some  of  these  problems  are  handled  on  the  New 
York  Central  Railroad  system  is  discussed  in  detail. — 
Journal  A.  I.  E.  E.,  March,  1921. 

Miscellaneous 

Figuring  Evaporation  from  Temperature  Records. — 
C.  E.  Grunsky.— The  author  offers  the  theory  that 
evaporation,  taken  in  its  yearly  average,  is  directly 
proportionate  to  temperature,  and  presents  an  empirical 
formula  corrected  for  altitude  which  may  be  used  in 
calculating  anticipated  evaporation  for  any  given  res- 
ervoir site.  The  formula  is  £"  =  £"  +  0.0000033  \/t  A, 
where  E  is  the  mean  monthly  rate  of  evaporation  in  feet 
per  twenty-four  hours,  £"  is  the  mean  monthly  rate  of 
evaporation  at  sea  level,  t  is  the  mean  monthly  tempera- 
ture, and  A  is  the  elevation  in  feet  above  sea  level.  It 
is  reported  that  one  of  the  Western  power  companies 
recently  estimated  a  loss  of  approximately  one-third 
of  its  stored  water  from  evaporation. — Journal  of  Elec- 
tricity. Jan.  1,  1921. 
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and  copiously  illustrated.  A  good  index  ends  the  book. 
The  directions  for  testing  and  adjusting  ignition  appli- 
ances will  be  found  very  serviceable. 


The  Thermionic  Vacuum  Tube.  By  H.  J.  Van  der 
Bijl.  New  York:  McGraw-Hill  Book  Company, 
Inc.  391  pages,  232  illustrations. 
Nearly  all  the  books  which  have  been  published  on 
the  thermionic  vacuum  tube  are  either  highly  scientific 
physical  treatises  or  highly  practical  descriptions  of 
this  remarkable  device.  This  book  is  essentially  an 
applied-science  treatise,  midway  between  the  two  classes. 
It  is  written  for  engineers  from  an  engineering  view- 
point. There  is  hardly  any  subject  so  engrossing  and 
important  to  electrical  engineers  at  the  present  day  as 
the  vacuum  tube.  It  can  be  employed  as  a  converter 
from  direct  to  alternating  currents,  as  a  receiver,  an 
amplifier,  a  rectifier  from  alternating  to  direct  currents, 
as  a  regulator  and  as  a  measuring  device.  In  view  of 
these  numerous  applications,  an  engineering  treatise  on 
the  device  becomes  of  great  value  at  this  time.  The 
author  has  not  only  given  much  study  to  vacuum  tubes 
but  has  also  been  engaged  professionally  for  many 
months  on  the  development  and  investigation  of  these 
devices,  so  he  writes  with  authority.  The  book  is 
divided  into  ten  chapters,  on  the  following  subjects: 
Properties  of  electrons,  ionization,  dislodgment  of  elec- 
trons from  solid  substances,  physics  of  the  thermionic 
valve,  influence  of  gas  on  the  discharge,  rectification  of 
currents,  the  thermionic  amplifier,  the  vacuum  tube  as 
an  oscillation  generator,  modulation  and  detection  of 
currents,  miscellaneous  applications.  The  volume  will 
recommend  itself  as  a  textbook  to  engineering  students 
and  as  a  reference  book  to  electrical  engineers. 


Automotive  Ignition  Systems.  By  Earl  L.  Consoliver 
and  Grove  I.  Mitchell.  New  York:  McGraw-Hill 
Book  Company,  Inc.,  270  pages,  345  illustrations. 
Considering  the  millions  of  automobiles  in  every-day 
service  throughout  the  United  States  which  operate  by 
internal-combustion  engines  and  employ  electric  igni- 
tion, it  is  remarkable  how  little  literature  has  been 
obtainable  on  the  subject  of  electric  ignition  for  the 
benefit  of  the  hundreds  of  thousand  of  automobilists. 
This  book  is  well  directed  toward  filling  that  need. 
It  gives  clear  and  well-illustrated  descriptions  of  the 
elementary  principles  of  electric  ignition  and  of  a  num- 
ber of  well-known  ignition  systems.  The  book  is  in- 
tended for  the  average  automobilist  and  not  for  the 
specialist,  although  many  specialists  are  likely  to  be 
interested  in  it.  All  who  use  internal-combustion 
engines,  whether  in  automobiles,  power  boats,  trucks, 
tractors  or  airplanes,  are  likely  to  find  the  information 
presented  very  serviceable.  The  book  is  divided  into 
ten  chapters  on  the  following  topics:  Principles  of 
electricity  and  magnetism,  ignition  batteries,  the  jump- 
spark  ignition  system,  modern  battery  ignition  systems, 
battery  ignition  systems  for  multiple-cylinder  engines, 
the  low-tension  magnets,  armature  types  of  modern 
high-tension  magnetos,  inductor  types  of  modern  high- 
tension  magnetos,  care  and  repair  of  ignition  apparatus, 
and  ignition  troubles  and  remedies.     The  text  is  clear 


COURANTS  TELEPHONIQUES,  ET  DE  LA  RaDIOTELEGRAPHIE. 

By  J.  B.  Pomey,  chief  telegraph  engineer  for  the 
French  government.  Paris:  Gauthier-Villars  et 
Cie.  510  pages,  paper,  8vo. 
The  author  of  this  book  is  to  be  commended  for  deal- 
ing with  principles  rather  than  apparatus,  for  there  is 
a  scarcity  of  such  books  in  the  field  of  communication. 
The  first  half  of  the  book  is  devoted  to  a  mathematical 
treatment  of  electricity  and  magnetism,  a  discussion  of 
the  theories  of  Maxwell  and  Lorenz,  some  transient 
problems,  and  about  100  pages  on  long-distance  tele- 
phone circuits,  in  which  the  author  outlines  a  method 
for  making  loading  calculations  and  develops  the  equa- 
tion of  the  propagation  of  current  along  a  conductor 
of  finite  length.  It  is  not  likely  that  the  vector  calculus 
method  outlined  in  Chapter  I  and  used  freely  in  Chapters 
II,  III  and  IV  will  appeal  to  the  practicing  engineer. 
However,  this  method,  on  account  of  its  brevity  and  def- 
initeness,  is  a  favorite  with  many  mathematical  physi- 
cists, and  since  the  physicists  and  the  engineers  are 
working  together  on  many  problems  of  common  in- 
terest, it  is  unfortunate  that  the  method  of  vector  cal- 
culus is  not  more  generally  understood.  The  author, 
no  doubt  appreciating  this  fact,  decided  on  this  method 
with  the  hope  that  other  engineers  would  follow  his 
example  and  that  in  time  vector  calculus  would  become 
the  common  language  of  these  two  groups  of  workers. 
The  second  half  of  the  book  takes  up  some  mechanical 
problems  in  connection  with  aerial  wires  and  the  sup- 
porting towers;  electrical  oscillations  in,  and  constants 
of,  antennas  by  analogy,  using  La  Grange's  equations; 
resonance  in  the  primary  circuit  of  transmitter; 
damped  and  undamped  oscillations;  logarithmic  decre- 
ment, using  Bjerkne's  method;  coupled  circuits  and  the 
calculations  and  measurements  of  inductance  and 
capacity.  It  appears  that  almost  too  much  space  is 
devoted  to  analogies.  The  same  amount  of  energy  ap- 
plied directly  to  the  study  of  the  electrical  phenomena 
would  have  been  more  profitable.  The  reader  should  be 
grateful  for  the  opportunity  to  profit  by  the  wide  ex- 
perience of  the  author  and  to  get  his  point  of  view. 


Books  Received 

Electric  Welding.  By  Ethan  Viall.  New  York:  Mc- 
Graw-Hill   Book    Company.      418    pages,    329    illustrations. 

Elementary  Machine  Shop  Practice.  By  James  A. 
,  Pratt.  New  York :  D.  Van  Nostrand  Company.  320  pages, 
201  illustrations. 

Modern  High-Speed  Influence  Machines.  By  V.  E. 
Johnson.  London,  England:  E.  &  F.  N.  Spon,  Ltd.  278 
pages,  93  illustrations. 

Storage-Battery  Manual.  By  Lucius  C.  Dunn.  An- 
napolis, Md. :  United  States  Naval  Institute.  392  pages, 
146  illustrations. 

Straight  Business  in  South  America.  By  James  H. 
Collins.     New  York:     D.  Appleton  &  Company.     305  pages. 

"^Mechanical  World"  Year  Book,  1921.  Manchester, 
England:    Emmott  &  Company,  Ltd.    319  pages,  illustrated. 
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Precedents  May  Be  Established  in  Study 
of  Deschutes  River  Conflict 

A  JOINT  investigation  is  to  be  made  of  the  Deschutes 
River  in  Oregon  by  the  Federal  Power  Commission, 
the  Reclamation  Service  and  the  Geological  Survey.  On 
that  river  there  is  a  conflict  between  irrigation  and 
power  projects.  It  is  proposed  to  work  out  a  plan  which 
will  pei-mit  of  the  best  combined  use  of  the  waters  of 
this  river. 

The  investigation  is  regarded  as  being  particularly 
important  since  it  will  establish  precedents  which  will 
probably  be  followed  on  the  Colorado,  the  Klamath,  the 
Flathead  and  other  rivers  where  similar  conflicts  exist 

The  Federal  Power  Commission  will  be  represented  in 
the  investigation  of  Lieut.-Col.  J.  B.  Cavanaugh,  Corps 
of  Engineers,  U.  S.  A.  The  Geological  Survey  will  be 
represented  by  F.  F.  Henshaw,  while  the  Reclamation 
Service  will  be  represented  by  either  F.  W.  Hanna  or 
D.  C.  Henny  or  both. 


Water-Power  Depreciation  Regulation 
Is  for  State  Conunission  Decision 

THE  regulations  recently  promulgated  by  the  Federal 
Power  Commission  formed  the  subject  of  a  hearing 
in  Washington  on  March  2.5.  The  discussion  was  con- 
fined largely  to  regulation  No.  16,  which  deals  with 
depreciation  reserves.  The  portion  of  the  regulation 
about  which  most  contention  arises  reads  as  follows: 
The  licensee  shall  within  six  months  after  the  date  of 
going:  into  service  of  any  project  prepare  and  submit  to  the 
commission  a  statement  showing  in  detail  the  plan  upon 
which  it  is  proposed  to  charge  depreciation,  including  the 
cost  of  the  project,  the  property  and  the  cost  thereof  on 
which  it  is  proposed  to  charge  depreciation,  and  the  property 
and  the  cost  thereof  which  the  licensee  considers  is  not 
subject  to  depreciation  and  upon  which  no  depreciation 
charges  are  proposed.  Such  statements  shall  further  show 
as  to  each  class  of  property  or  structure  unit  or  item,  when 
separately  estimated,  on  which  it  is  proposed  to  charge 
depreciation,  other  than  deferred  maintenance,  its  cost,  its 
service  life  (estimated  if  not  known),  the  estimated  value 
of  salvage  (if  any)  recoverable  at  the  time  of  retirement, 
and  the  rate  necessary  to  be  applied  to  the  cost  of  each  such 
class  of  property,  or  structure,  unit  or  item,  to  produce  a 
reserve  equal  to  the  difference  between  such  cost  and  the 
value  of  salvage  (if  any)  recoverable  at  the  time  of  retire- 
ment. A  schedule  shall  also  be  submitted  showing  a  list  of 
property,  if  any,  and  the  cost  thereof  on  which  it  is  pro- 
posed to  charge  depreciation  representing  deferred  mainte- 
nance, the  annual  amount  of  such  depreciation,  the  basis  for 
determining  such  amount  and  such  other  details  as  may  be 
appropriate.  Such  classification  of  property  and  such  rates 
and  amounts  of  depreciation  thereon  so  proposed  shall  be 
used  by  the  licensee  as  a  basis  for  charging  depreciation 
unless  and  until  the  commission,  after  investigation  and 
hearing,  shall  by  order  require  changes  in  such  classification 
and  in  such  rates  and  amounts  of  depreciation. 

Brief  hearings  on  the  regulations  were  held  prior  to 
their  promulgation,  but  owing  to  the  necessity  of  having 


the  regulations  in  force,  so  as  not  to  delay  the  issuance 
of  licenses  and  permits,  it  was  decided  to  promulgate 
them  with  the  understanding  that  they  could  be  amended 
later.  The  feeling  of  the  commission  seems  to  be  that 
the  regulations  should  be  allowed  to  go  to  the  public 
utilities  commissions  of  the  various  states  for  study  and 
suggestion.  During  this  time  opportunity  would  be 
given  every  one  interested  to  study  them  and  submit 
suggestions.  With  all  the  suggested  amendments  before 
it,  the  commission,  it  feels,  then  could  undertake  more 
intelligently  the  changes  that  might  be  found  desirable. 


Washington  Officials  Upbraid  Large 
Consumers  for  Not  Storing  Coal 

FAILURE  on  the  part  of  the  public  utilities  and 
other  consumers  of  coal  who  have  definite  knowledge 
of  their  needs  to  buy  and  store  coal  at  the  present 
time  is  causing  apprehension  to  officials  in  Washington. 
The  Interstate  Commerce  Commission,  it  is  under- 
stood, has  under  consideration  the  issuance  of  a  warning 
reiterating  its  position  that  no  small  part  of  the  respon- 
sibility for  a  general  shortage  of  coal  rests  with  those 
who  fail  to  make  contracts  when  the  cars  are  avail- 
able and  the  mines  are  able  to  fill  the  order. 

Dr.  George  Otis  Smith,  the  director  of  the  United 
States  Geological  Survey,  makes  the  following  state- 
ment: 

"The  consuming  public  must  feel  its  part  of  the 
responsibility  in  the  problem  of  an  adequate  coal  sup- 
ply. Today  there  is  a  supply  of  both  coal  and  cars 
available,  but  the  consumer  seems  to  prefer  to  take  his 
chatices  when  the  demand  will  be  great.  He  hopes  for 
lower  prices  and  thus  delays  the  contracts.  This  pro- 
cedure is  not  helping  to  put  coal  production  and  distribu- 
tion on  a  twelve-month  basis.  A  seasonal  demand  is 
injurious  to  the  coal  operator,  to  the  coal  miner  and  to 
the  railroads,  while  in  the  end  the  buyer  of  coal  has 
to  pay  more  than  he  would  have  paid  had  he  co-operated 
in  helping  to  stabilize  coal  production  and  movement." 


I 


Should  Be  Water-Power  Board  Devoting 
Entire  Time  to  Work,  Says  Weeks 

N  VIEW  of  the  vast  amount  of  work  confronting 
the  Federal  Power  Commission,  the  Secretary  of  War 
is  of  the  opinion  that  it  would  be  better  to  have  a 
commission  which  could  devote  all  of  its  time  to  the 
woi'k.  Secretary  Weeks  stated  to  an  Electrical  Wokld 
representative  this  week  that  he  had  not  considered 
delegating  his  place  on  the  power  commission  to  a  sub- 
ordinate, but  that  he  believes  it  will  be  necessary  for 
him  to  delegate  some  of  his  work  so  as  to  give  the 
remainder  the  personal  attention  it  deserves.  Whether 
the  power  commission  work  or  some  other  duty  will 
be  shifted  to  other  shoulders  has  not  been  determined. 
Secretary  Weeks  stated  that  he  will  not  make  up  his 
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mind  until  he  has  participated  in  a  few  of  the  power 
commission's  meetings  so  as  to  determine  the  exact 
character  of  the  taslc. 

To  have  a  commission  which  would  devote  all  of  its 
time  to  water-power  matters  would  require  legislation. 
It  also  probably  would  require  legislation  for  the 
Secretary  of  War  to  delegate  the  power  to  act  to  any 
of  his  subordinates.  It  would  be  possible,  it  is  be- 
lieved, for  him  to  designate  some  officer  of  his 
department  to  sit  in  his  stead  at  meetings  of  the  power 
commission  so  long  as  the  Secretary  himself  assumed 
final  responsibility. 


Federal  Power  Commission  Printed 
Regulations  Now  Ready 

THE  rules  and  regulations  of  the  Federal  Power 
Commission  for  hydro-electric  development  under 
the  federal  water-power  act  have  been  printed  and  are 
now  ready  for  distribution.  The  pamphlet  contains  in 
addition  to  the  rules  and  regulations  a  set  of  the 
necessary  forms  for  application  and  a  copy  of  the 
water-power  act  under  which  the  commission  functions. 


Commonwealth  Edison  to  Stage  Electric 
Vehicle  Show  in  Convention  Week 

PLANS  for  an  electric  vehicle  show  to  be  held  during 
the  N.  E.  L.  A.  convention  at  Chicago,  May  31  to 
June  3,  have  been  announced  by  the  Commonwealth 
Edison  Company.  The  show  will  be  given  under  the 
auspices  of  the  company  in  its  building  at  Clark  and 
Adams  Streets,  and  several  thousand  square  feet  of 
space  in  its  electric  shop  will  be  given  over  to  the  ex- 
hibits, which  will  include  passenger  cars,  trucks,  indus- 
trial tractors  and  accessories  such  as  charging  equip- 
ment and  batteries.  The  large  lighting-fixture  room 
will  be  used  for  showing  motion  pictures  of  various 
installations  of  trucks  and  their  different  uses.  The 
show  will  be  in  charge  of  L.  T.  Carpenter,  superinten- 
dent of  the  commercial  vehicle  service  department  of 
the  company.  An  exhibit  of  electrical  appliances  will 
be  given  at  the  same  time,  but  owing  to  the  limited 
space  available  only  those  manufacturers  whose  products 
are  carried  by  the  company  will  be  invited  to  exhibit. 

Safety  Is  First  Day's  Topic  of  Wisconsin 
Electrical  Association  Meeting 

THE  main  causes  of  accidents  in  the  electrical  indus- 
try formed  the  topic  of  C.  B.  Scott  of  the  National 
Electric  Light  Association's  safety  committee  when  he 
spoke  before  the  Wisconsin  Electrical  Association  at 
Milwaukee  on  Wednesday  last.  Mr.  Scott  listed  these 
causes  as  cai-elessness,  the  hazard  of  the  electric  current, 
lack  of  proper  supervision,  the  warm-weather  period  of 
the  year,  the  present  disposition  to  overload  lines  and 
equipment,  especially  switches,  and  the  failure  of  work- 
men to  use  the  safety  appliances  furnished.  Careless- 
ness was  rated  as  by  far  the  most  serious  cause,  and 
although  on  analysis  of  about  ten  thousand  accidents 
Mr.  Scott  found  that  only  8  per  cent  were  due  to  elec- 
trical causes,  that  8  per  cent  included  more  than  70 
per  cent  of  the  fatalities,  the  lost  time  and  the  accident 
costs.  That  the  accident  curve  and  the  costs  incurred 
rise  rapidly  during  the  hot  weather  was  shown,  the 
chief  explanation  being  the  tendency  to  mental  slug- 
gishness in  the  hot  weather,  though  the  greater  number 
of  employees  had  also  to  be  borne  in  mind.    The  remedy, 


Mr.  Scott  held,  lies  in  the  enthusiastic  backing  of 
safety  work  by  executives  and  the  strict  enforcement 
of  printed  rules  by  competent  supervisory  forces.  He 
believed  that  no  company  is  too  small  to  print  adequate 
safety  rules  for  its  system. 

Frantz  Herwig  outlined  the  work  of  the  Wisconsin 
Utilities  Bureau,  and  P.  V.  Prather  discussed  the  work 
of  the  various  state  and  national  associations,  pointing 
out  their  necessity  if  the  industry  is  to  make  its  needs 
effectively  known.  The  delegates  inspected  the  new 
Lakeside  plant  of  the  Milwaukee  Electric  Railway  & 
Light  Company  on  Wednesday  morning.  The  outstand- 
ing feature  of  the  plant  is  its  use  of  powdered  coal 
exclusively.  The  annual  banquet  was  held  at  the  Hotel 
Pfister  Wednesday  night,  and  on  Thursday  papers  on 
induction  regulators,  electrical  merchandising,  methods 
of  power-factor  correction  and  customer's  demand  as  a 
factor  in  rate  making  were  discussed. 

Getjing  Back  to  Normal  to  Be  Gradual, 
Jobbers  Think 

MANY  varying  views  on  the  outlook  for  1921  were 
heard  at  a  meeting  of  the  Central  Division  of  the 
Electrical  Supply  Jobbers'  Association  held  March  15 
at  the  Congress  Hotel,  Chicago.  The  majority  opinion 
seemed  to  be,  however,  that  getting  back  to  a  normarl 
business  basis  wou!d  be  a  very  gradual  process.  Among 
other  subjects  discussed  was  that  of  salesmen's  com- 
pensation, and  various  plans  of  giving  bonuses  and 
commission  and  paying  straight  salary  were  advanced. 
The  matter  of  lower  salary  levels  for  salesmen  was 
considered  also.  Various  methods  of  co-operating  with 
the  dealer  in  establishing  the  consumer  market  for 
appliances  were  outlined. 


Federation  to  Direct  Work  from 
Washington  Office 

WITH  the  opening  this  week  of  its  suite  of  offices 
in  the  National  Savings  and  Trust  Company 
Building,  in  Washington,  the  American  Engineering 
Council  of  the  Federated  American  Engineering  Socie- 
ties will  direct  its  work  in  the  future  from  the  national 
capital.  L.  W.  Wallace,  executive  secretary  of  the 
organization,  will  not  be  able,  however,  to  take  up  his 
residence  in  Washington  for  another  month.  In  the 
meantime  the  offices  will  be  in  charge  of  A.  C.  Oliphant, 
the  assistant  secretary. 

The  principal  effort  being  made  at  this  time  at  the 
offices  of  the  Federated  Societies  is  in  connection  with 
the  extension  of  the  employment  service  of  the  organiza- 
tion. In  addition  to  having  one  central  controlling 
office,  the  plan  is  to  have  branch  offices  in  several  of  the 
larger  cities.  A  full  report  on  the  employment  service 
is  to  be  made  when  the  executive  board  meets  in  Phila- 
delphia on  April  16.  Secretary  of  Commerce  Hoover, 
the  president  of  the  organization,  expects  to  attend  the 
executive  board  meeting.  At  this  meeting  a  compre- 
hensive report  also  is  to  be  made  on  the  activities  look- 
ing to  the  establishment  of  a  Department  of  Public 
Works. 

Copies  of  a  model  bill  on  the  matter  of  licensing 
engineers  now  are  available  at  the  office  of  the  execu- 
tive secretary.  These  bills  are  being  sent  out  to  those 
interested,  not  with  the  idea  of  offering  a  recommenda- 
tion one  way  or  the  other  in  the  matter,  but  in  the  hope 
that  any  state  legislation  which  may  be  enacted  will 
follow  the  general  lines  of  the  model  bill. 
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Five-Million-Dollar  Construction  Program 
for  Potomac  Electric 

THE  Potomac  Electric  Power  Company  is  anxious 
to  carry  through  a  five-million-dollar  improvement 
program  during  the  next  three  years.  The  plan  is 
contingent,  however,  on  Congress  permitting  the  merg- 
ing of  the  power  company  with  the  Washington  (D.  C.) 
Railway  &  Electric  Company  and  upon  the  development 
which  the  government  proposes  to  make  at  Great  Falls 
on  the  Potomac  River. 

The  power  company  is  facing  the  necessity  of  raising 
$10,000,000  during  the  next  year.  Of  that  sum  $5,000,- 
000  is  required  for  new  financing  and  $5,000,000  for 
refunding. 

To  Make  Comparative  Tests 
of  Flatirons 

TESTS  of  from  six  to  twelve  or  more  brands  of  elec- 
tric flatirons  are  to  be  made  by  the  Electrical  Test- 
ing Laboratories  in  New  York  for  the  standardizing  and 
testing  division  of  the  N.  E.  L.  A.,  of  which  R.  S.  Hale 
of  Boston  is  chairman.  The  flatirons  selected  for  tests 
will  include  those  of  good  and  medium  reputation  and 
also  irons  that  are  not  considered  so  good  as  the  others. 
Comparative  tests  and  test  methods  have  been  made  up. 
The  division  plans  to  publish  the  results  of  the  tests 
of  all  of  the  flatirons  without  naming  the  manufac- 
turers or  brands  with  the  hope  that  the  test  results  will 
serve  as  a  basis  for  later  judgment  as  to  the  quality  of 
irons  which  may  be  tested  by  central  stations  or  con- 
tractors. 

Iron  manufacturers  have  been  informed  of  these  tests. 
Manufacturers  having  such  tests  made  at  their  own 
expense  may  have  the  data  included  in  the  report  of 
the  division. 

New  York  State  Administration  Water- 
Power  Measure  Introduced 

GOVERNOR  MILLER'S  bill  for  the  development  of 
New  York  State's  water  power  reached  the  Legis- 
lature this  week.  It  provides  for  a  commission  of  five, 
to  be  composed  of  the  Conservation  Commissioner  as 
chairman,  the  Attorney-General,  the  State  Engineer,  the 
temporary  President  of  the  Senate  and  the  Speaker  of 
the  Assembly,  who  are  to  have  charge  of  the  leasing 
of  the  state's  water  power  along  the  lines  of  the  fed- 
eral water-power  bill. 

Licenses  granted  by  the  commission  will  permit  the 
"diversion  and  use  for  power  or  other  purposes  of  any 
of  the  waters  of  the  state  in  which  the  state  has  a 
proprietary  right  of  interest,  or  of  boundary  waters  of 
the  state  where  the  state  has  jurisdiction  over  the 
diversion  of  or  interference  with  the  same  solely  or 
concurrently  with  any  other  jurisdiction  or  power. 
Surplus  barge  canal  water  which  the  Superintendent  of 
Public  Works  certifies  the  canal  does  not  need  may  also 
be  licensed." 

The  commission  is  to  fix  the  charge  of  license  for 
a  period  up  to  fifty  years  and  at  the  time  of  granting 
the  license  is  to  accord  preference  to  the  applicant  whose 
plans  are  best  adapted  properly  to  develop,  conserve 
and  utilize  the  water  power  of  the  watershed,  stream 
or  locality.  Between  two  plans  equally  well  adapted 
preference  must  be  given  a  city. 

Every  license  given  is  to  reserve  to  the  state  the 


right  to  regulate  through  the  Public  Service  Commis- 
sion rates,  service  and  capitalization. 

The  right  of  eminent  domain  is  accorded  the  state 
and  transmission  companies  in  development  of  the 
power.  A  license  is  revocable  for  non-payment  of  rent 
or  failure  to  prosecute  work. 


Maine  Governor  Recommends  Taxing 
Water  Power  to  Insure  State  Control 

IN  A  SPECIAL  message  to  the  Maine  Legislature 
Governor  Baxter  urges  a  constitutional  amendment 
providing  for  the  development  of  storage  reservoirs  and 
for  the  taxation  of  water-power  developments  as  a 
means  of  insuring  state  control  and  of  retaining  such 
control  against  its  acquisition  by  the  national  authori- 
ties under  the  federal  water  power  law.  It  is  proposed 
to  tax  hydro-electric  energy  exported  from  the  state 
in  order  to  protect  Maine's  hegemony  in  this  field.  The 
message  reads  in  part  as  follows: 

"Maine  has  400,000  developed  water  horsepower, 
the  fair  value  of  which  is  not  less  than  $100  per 
horsepower  and  in  some  developments  even  larger.  There 
also  is  1,000,000  hp.  undeveloped  in  the  state.  These 
great  values  should  be  a  source  of  revenue  to  the  state. 
If  the  Legislature  adopts  this  amendment  and  if  the 
people  later  ratify  it,  the  Legislature  of  1923  will  be 
in  a  position  to  pass  some  reasonable  tax  laws  under 
which  these  valuable  rights  will  share  in  the  burdens 
of  taxation," 


Radio  Manufacturers  Consider 
Plan  to  Organize 

IF  PRESENT  plans  of  the  leading  manufactuVers  of 
radio  apparatus  in  this  country  materialize  they  will 
become  aflSliated  with  the  Associated  Manufacturers  of 
Electrical  Supplies  as  a  section.  The  aim  of  the  radio 
manufacturers  in  making  this  connection  is  to  unite 
more  closely  the  industry,  to  standardize  and  improve 
distribution  methods  as  much  as  possible  and  to  come 
into  closer  contact  with  other  branches  of  the  electri- 
cal business. 

The  preliminary  steps  in  the  matter  were  taken  at 
an  informal  meeting  of  the  twenty  or  so  radio  manu- 
facturers conducting  exhibits  at  the  convention  and 
exhibits  held  last  week  at  the  Hotel  Pennsylvania, 
under  the  Executive  Radio  Council  for  the  Second  Dis- 
trict. At  this  meeting  the  advisability  of  forming  a 
separate  radio  association  or  of  joining  with  electrical 
supply  manufacturers  in  their  association  was  dis- 
cussed. A  committee  was  finally  appointed  to  confer 
with  Charles  E.  Dustin,  secretry  of  the  Associated 
Manufacturers  of  Electrical  Supplies. 

At  a  second  meeting  held  at  the  Hotel  Pennsylvania 
on  March  19  the  members  of  the  radio  manufacturing 
group  present,  acting  on  the  favorable  report  ren- 
dered by  their  committee,  unanimously  passed  a  reso- 
lution to  the  effect  that  each  individual  company  apply 
for  membership  in  this  association,  with  the  object  of 
later  forming  a  separate  radio  section  thereunder.  A 
committee  composed  of  Daniel  D.  Murdock  of  the  W. 
J.  Murdock  Company,  Chelsea,  Mass.;  George  Eltz,  Jr., 
manager  of  the  radio  department  of  the  Manhattan 
Electric  Supply  Company,  New  York  City,  and  Louis 
G.  Pacent,  Pacent  Electric  Company,  New  York  City, 
was  chosen  to  carry  out  the  necessary  arrangements. 
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Government  May  Obtain  Service  Rates 
Lower  Than  Private  Customers 

DECISION  by  a  lower  court  that  gas  companies  may 
furnish  their  product  at  a  lower  rate  to  the  govern- 
ment than  to  private  consumers  was  sustained  on 
March  21  by  the  United  States  Supreme  Court.  An 
extract  from  the  opinion  reads  as  follows: 

"The  notion  that  the  government  cannot  make  it  a 
condition  of  allowing  the  establishment  of  gas  works 
that  its  needs  and  the  needs  of  its  instrument,  the 
District,  shall  be  satisfied  at  any  price  it  may  fix,  strikes 
us  as  needing  no  answer.  The  plaintiffs  are  under  no 
legal  obligation  to  take  gas,  nor  is  the  government  bound 
to  allow  it  to  be  furnished. 

"If  they  choose  to  take  it,  the  plaintiffs  must  submit 
to  such  enhancement  of  price,  if  any,  as  is  assignable  to 
the  government  demands.  We  do  not  consider  whether 
the  commission  has  power  to  raise  the  price  to  the 
excepted  class  because,  even  if  it  has,  the  plaintiffs  have 
no  rigK^  to  require  equality  with  the  government,  and 
they  have  no  other  ground  upon  which  to  found  their 
supposed  right." 

Ohio  Electric  Light  Association  Prepares 
Tentative  Program 

FROM  July  12  to  July  15  inclusive  has  been  deter- 
mined on  as  the  time  for  the  annual  convention 
of  the  Ohio  Electric  Light  Association,  which  will  be 
held,  as  usual,  at  the  Breakers  Hotel,  Cedar  Point.  The 
same  general  plan  will  be  followed  as  last  year,  with 
exhibits  on  each  side  of  the  large  convention  hall,  and 
it  is  expected  that  last  year's  registration  of  138 
will  be  exceeded.  Entertainment  features  are  being 
arranged.     The  tentative  convention  program  follows: 

Tuesday,  July  12 

Afternoon. — President's  address;  secretary-treasurer's  re- 
port; report  of  illumination  committee,  W.  S.  Merrill,  Nela 
Park;  symposium  on  street  lighting. 

Wednesday,  July  13 

Morning. — Report  of  meter  committee,  S.  C.  Henton;  ad- 
dress, "Rate  Making." 

Afternoon. — Report  of  transmission  and  distribution  com- 
mittee. Prof.  A.  M.  Wilson,  University  of  Cincinnati;  report 
of  farm-service  committee,  J.  C.  Matthieu,  Dayton  Power  & 
Light  Company. 

Thursday,  July  14 

Mornmsf.-T-Report  of  new  business  co-operations  commit- 
tee, industrial  power  and  heating  section,  M.  W.  Arthur; 
lighting  and  merchandising  section,  J.  L.  Gaston,  Union 
Light  &  Power  Company,  Covington,  Ky. 

Afternoon.  —  Address  by  a  banker;  address  by  G.  C. 
Maxwell. 

Friday,  July  15 

Morning.  —  Report  of  station-operating  committee,  Prof. 
Henry  B.  Dates,  Case  School  of  Applied  Science,  Cleveland; 
election  of  officers. 


Western  Electric  1920  Sales 
$206,112,000 

WITH  an  increase  of  52  per  cent  over  the  previous 
year's  business,  the  Western  Electi-ic  Company, 
according  to  the  annual  report  issued  this  week,  broke 
all  previous  sales  records  in  1920  with  total  billings 
of  $206,112,000.  Of  this  amount  $113,517,000  was 
sales  to  Bell  Telephone  companies  and  $92,595,000  to 
other  customers,  an  increase  of  62  per  cent  to  the 
former  and  41  per  cent  to  the  latter. 


Sales  for  the  past  several  years  have  been  as  follows : 
1913,  $77,533,000;  1914,  $66,409,000;  1915,  $63,852,000; 
1916,  $106,987,000;  1917,  $150,340,000;  1918,  $145,226,- 
000;  1919,  $135,722,000;  1920,  $206,112,000. 

The  unfilled  orders  as  of  Dec.  31,  1920,  aggregated 
$82,655,000,  as  compared  with  $47,442,000  in  the  year 
previous  and  $26,265,000  at  the  close  of  1918.  Since 
Jan.  1  there  have  been  some  cancellations,  but  the  net 
reduction,  it  is  stated,  is  not  large.  Of  the  total  un- 
filled orders  only  $13,306,000  represented  products  sold 
but  not  made  by  the  company. 

A  careful  survey  of  the  prospects  for  1921,  the  report 
states,  indicates  that  the  business  in  the  company's  own 
manufactures  will  be  about  the  same  as  in  1920,  but  in 
the  products  of  others  it  will  decrease  from  the  1920 
volume  unless  there  is  a  distinct  business  revival.  On 
the  whole,  it  is  asserted,  1921  billings  will  probably  fall 
back  from  the  high  mark  of  1920,  but  it  is  believed  they 
will  exceed  those  of  any  year  previous  thereto. 


Interconnection  Will  Fail  Unless  All 
Interests  Work  Together 

INTERCONNECTION  was  defined  by  John  C.  Damon 
at  a  meeting  of  the  transmission  and  distribution 
committee  of  the  Ohio  Electric  Light  Association  at 
Youngstown  on  March  17  as  the  tying  together  of 
plants  or  groups  of  plants  with  lines  of  suflScient  capac- 
ity to  exchange  relatively  effective  amounts  of  power. 
The  meeting  was  devoted  to  the  discussion  of  intercon- 
nection and  interconnected  system  operating  problems. 
Mr.  Damon  called  attention  to  the  increase  in  strain 
on  the  equipment  and  lines  of  a  small  system  connected 
to  a  large  one  and  to  the  probability  that  the  appa- 
ratus of  the  small  system  would  have  to  be  strengthened, 
particularly  the  switching  equipment. 

The  problem  of  interconnection  between  companies 
that  wished  to  maintain  their  independence  was  likened 
to  s  three-legged  race  in  which  all  goes  well  until  the 
participants  fail  to  work  together.  The  first  requisite 
is  a  just  agreement  that  is  sufficiently  definite  to  admin- 
ister. Rates  must  be  such  as  to  pay  costs  and  some 
profit  and  not  such  as  to  tempt  one  or  the  other  party 
to  the  agreement  to  "lie  down"  or  such  as  to  prevent 
use  by  either  party  because  of  being  too  high.  On- 
and-off  peak  rates  are  desirable,  and  provision  for 
periodical  adjustment  must  be  made.  Limits  of  maxi- 
mum power  from  each  party  should  be  fixed  and  a 
division  of  power  in  emergencies  must  be  included  in 
such  an  agreement.  The  frequency  to  be  maintained 
must  be  agreed  on.  With  even  the  best  agreement 
failure  is  probable  unless  all  are  fair-minded  and  will- 
ing to  co-operate  to  the  utmost.  Mr.  Damon  indicated 
his  belief  that  whether  interconnection  pays  depends 
on  the  judgment  of  the  executives  involved  as  to  the 
value  of  the  increase  in  reliability,  service  and  the 
ability  to  serve  additional  territory. 

C.  E.  Stone  of  the  Duquesne  Light  Company  pointed 
to  the  influence  of  available  water  supplies  as  sc  deter- 
mining factor  in  steam-plant  location,  with  fuel  as  the 
next  consideration.  The  limits  to  interconnection  of 
major  systems  were  defined  as  the  ability  of  manufac- 
turers to  supply  apparatus  that  will  wdthstand  concen- 
tration of  power.  Present  oil  switches  in  production 
have  a  limit  of  1,500,000  kva.,  and  manufacturers  have 
so  far  kept  ahead  of  the  actual  demand  and  will  prob- 
ably be  able  to  do  so  in  the  future,  though  the  cost  of 
equipment  for  higher  rupturing  values  mounts  rapidly 
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and  is  a  big  factor.  The  use  of  synchronous  con- 
densers was  strongly  urged  by  Mr.  Stone  to  increase 
line  capacity  and  better  regulation  by  controlling  load 
factor.  Voltage  regulation  from  the  consumer's  stand- 
point is  becoming  more  and  more  important  because  of 
the  refinement  in  apparatus  design.  In  the  intercon- 
nection of  major  and  minor  systems  the  regulation  of 
the  major  system  must  be  good,  and  that  system  must 
carry  the  fluctuations,  otherwise  the  smaller  system 
will  suffer  from  overloads. 

Personal  contact  between  the  chief  load  dispatcher 
and  the  operating  force  and  the  presence  of  a  real 
willingness  to  co-operate  and  a  desire  on  the  part  of 
all  to  get  the  most  out  of  the  available  equipment 
were  named  by  J.  T.  Williams,  chief  load  dispatcher 
at  the  Windsor  plant  of  the  American  Gas  &  Electric 
Company,  as  the  basis  of  success  in  operating  inter- 
connected systems  whose  operating  organizations  are 
independent.  The  chief  dispatcher  must  have  undis- 
puted authority  over  the  plants  as  to  loads  carried  and 
operations  affecting  the  welfare  of  the  whole  system. 
If  any  portion  of  the  interconnected  system  looks  out 
merely  for  number  one,  the  result  must  be  failure. 

Those  in  attendance  at  the  meeting  inspected  the 
Lowellville  plant  of  the  Pennsylvania-Ohio  Electric 
Company,  a  special  car  being  provided  to  take  the  party 
to  the  plant. 


I.  E.  S.  to  Meet  at  Rochester 
on  Sept.  26 

ANNOUNCEMENT  is  made  that  the  annual  conven- 
.  tion  of  the  Illuminating  Engineering  Society  will 
be  held  in  Rochester,  N.  Y.,  during  the  week  of  Sept.  26. 
Robex-t  M.  Searle,  vice-president  of  the  Rochester  Gas 
&  Electric  Corporation,  has  been  appointed  chairman  of 
the  general  committee  of  the  1921  convention. 

At  a  meeting  of  the  council  of  the  society  held  on 
March  10  the  following  resolution  on  the  standardiza- 
tion of  lighting  fixtures  was  adopted: 

Whereas  in  the  opinion  of  the  council  of  the  Illuminating 
Engineering  Society  the  project  for  rendering  lighting 
fixtures  readily  removable  by  the  employment  of  suitable 
electric  attachments,  as  discussed  at  the  January  meeting 
of  the  New  York  Section  of  this  society,  offers  potentiality 
for  large  improvement  in  lighting  conditions;  and 

Whereas  realization  of  the  potential  value  of  this  project 
is  contingent  upon  such  standardization  as  will  make  the 
electric  attachments  of  fixtures  completely  interchangeable; 
and 

Whereas  failure  so  to  standardize  attachments  would 
jeopardize  the  success  of  the  project,  entailing  untold 
inconvenience  and  confusion  to  the  public,  be  it  therefore 

Resolved,  that  in  the  best  interest  of  the  public  and  of 
the  lighting  industry  the  council  hereby  urges  all  concerned 
to  co-operate  to  the  fullest  extent  in  bringing  about  com- 
plete interchangeability  of  removable   lighting   fixtures. 


N.  E.  L.  A.  Executive  Coinmittee  Completes  Convention  Plans 


ONE  of  the  best  executive  committee  meetings  of  the 
National  Electric  Light  Association  ever  held,  and 
the  most  representative,  convened  in  Chicago  on  March 
1.5.  Plans  for  the  forthcoming  convention  were  dis- 
cus-sed  and  committees  appointed  to  handle  the  details. 
The  representatives  of  the  geographic  divisions  present 


gave  an  intimate  epitome  of  general  conditions  through- 
out the  country.  General  Manager  Aylesworth  also  re- 
ported on  the  status  of  the  good-will  campaign  being 
conducted  by  the  association  and  the  manufacturers  in 
the  daily  papers,  popular  magazines  and  trade  press. 
The  illustration  shows  those  present  at  the  meeting. 


Reading  from  left  to  right,  back :  George  F.  Oxiey,  N.  B.  L.  A. ; 
Henry  Harris,  president  Pennsylvania  Electric  Association  :  E.  A. 
Phinney.  president  Rocky  Mountain  Division  ;  W.  H.  Onken.  Jr., 
editor  Electrical  World  (by  invitation)  :  O.  H.  Simonds.  president 
Middle  West  Division;  Walter  Neumuller.  member  at  large;  A. 
Hardgrave,  president  Southwestern  Division  ;  M.  S.  Seelman.  Jr.. 
chairman  Commercial  National  Section  ;  K.  J.  Fowler,  acting 
chairman  Accounting  National  Section  ;  I.  E.  Moultrop,  chairman 
Technical  National  Section  ;  W.  H.  Atkins,  member  at  large  ;  W,.  C. 
L«un8bury,  president  Great  Lakes  Division  ;  H.  C    .\bell.  treasurer. 


Sitting,  left  to  right :  Frank  W.  Smith,  vice-president  N,  E 
L.  A.  :  T.  D.  Crocker,  president  North  Central  Division ;  W.  A. 
[.ayman.  member  at  large  representing  manufacturers ;  R.  H. 
Ballard,  representing  Pacific  Coast  Division ;  M.  R.  Bump,  vice- 
president  N.  E.  L.  A.  ;  H.  A.  Lane,  secretary  Southwestern  Divi- 
sion (by  invitation)  ;  E.  H.  Kifer,  chairman  memliership  committee, 
.Southwestern  Division  (by  invitation)  ;  J.  E.  Davidson,  chairman 
Public  Relations  National  Section ;  M.  H.  Aylesworth,  executive 
manager  N.  E.  L.  .\.  ;  E.  W.  Lloyd,  member  at  large ;  Martin  J. 
Insull.   president  N.    E.   L.   A. 
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New  Jersey  Again  Has  Utility  Comniissiou 

AFTER  a  long  period  without  a  public  utility  com- 
.  mission,  following  the  ouster  of  the  former  board. 
New  Jersey  now  has  a  three-man  commission.  It  be- 
gan functioning  this  week  as  soon  as  the  State  Senate 
had  confirmed  the  Governor's  appointments.  The  pres- 
ent board  is  the  result  of  new  legislation.  The  Gov- 
ernor cannot  remove  members  of  the  board  under  the 
new  law. 

The  appointees  finally  confirmed  by  the  Senate  are 
former  Judge  John  J.  Treacey,  president;  Judge  Harry 
V.  Osborne  and  former  Mayor  Harry  Bacharach  of 
Atlantic  City. 

Co-operative  Electrical  Movement  in 
Eastern  Massachusetts 

TO  PROMOTE  co-operation  between  central-station 
men,  heads  of  municipal  lighting  plants,  engineers 
of  industrial  plants  and  electric  railways,  managers  of 
telephone  districts,  contractor-dealers  and  others  the 
North  Shore  Electrical  Club  has  been  organized  at 
Salem,  Mass.,  S.  Fred  Smith,  manager  Salem  Electric 
Lighting  Company  being  president.  Other  officers  are: 
Vice-president,  E.  R.  Dickinson,  Beverly;  secretary- 
treasurer,  G.  E.  Teele,  Salem;  executive  committee,  the 
foregoing  with  B.  S.  Lee,  Beverly,  and  C.  L.  Stone, 
Danvers. 

Commercial  Topics  Discussed  at  New 
England  Meeting 

EXTENDED  discussions  of  commercial  subjects  were 
the  feature  of  a  meeting  at  Boston  on  March  18 
of  the  Commercial  Section  of  the  New  England  Divi- 
sion, National  Electric  Light  Association.  With  V.  M. 
F.  Tallman  as  chairman  there  were  intensive  forenoon 
and  afternoon  sessions  at  the  American  House,  with 
a  buffet  luncheon  at  noon.  About  125  members  and 
guests  attended.  Norman  Macbeth,  president  Artificial 
Daylight  Company,  New  York,  urged  the  sale  of  illumi- 
nation on  the  basis  of  its  productive  service  value. 

Julius  Daniels,  Boston,  for  the  lighting  committee, 
stated  that  literature  upon  illumination  is  being  sent 
to  educational  institutions  in  New  England.  The  com- 
mittee is  compiling  data  to  enable  New  England  light- 
ing development  to  be  compared  with  that  in  other 
parts  of  the  country.  It  was  voted  that  makers  of  the 
foot-candle  meter  arrange  for  its  marketing  upon  a 
profitable  merchandising  basis,  so  that  jobbers  and  re- 
tailers can  afford  to  handle  this  instrument  and  sell 
it  to  the  general  public.  The  meeting  also  voted  to 
request  lamp  manufacturers  to  feature  the  foot-candle 
meter  in  their  advertising.  E.  S.  Mansfield,  chairman 
Electric  Vehicle  Bureau,  N.  E.  L.  A.,  urged  that  every 
central-station  staff  shall  contain  one  sales  engineer 
with  sufficient  knowledge  of  the  field  and  economics  of 
electric  vehicles  to  advise  prospective  purchasers  in- 
telligently. 

William  Gould,  Boston,  chairman  Electrical  Sales 
Associates  of  New  England,  outlined  the  recent  co-oper- 
ative meetings  and  dinners  which  led  to  the  formation 
of  the  Associates.  He  pledged  the  co-operation  of  the 
commercial  and  manufacturing  interests  in  electrical 
development.  William  Goodwin,  assistant  to  the  presi- 
dent Society  for  Electrical  Development,  New  York, 
urged  intensive  sales  effort,  attacked  price  cutting  as 
a  present  policy  and  declared  that  the  individual  work- 


ers within  the  industry  must  be  "sold"  the  electrified 
home  idea  before  the  logical  development  of  the  busi- 
ness can  be  obtained.  F.  J.  Allen,  Boston,  described 
the  monthly  sales  talks  which  are  being  sent  out  to 
central-station  commercial  managers  by  the  merchan- 
dising committee.  C.  B.  Burleigh,  Boston,  ui-ged  higher 
salaries  for  commercial  men  in  central-station  service. 
Mr.  Goodwin  declared  that  the  central  station  should 
continue  in  the  merchandising  business  under  fair  com- 
petition, and  that  the  profits  of  merchandising  should 
be  expended  in  advertising.  The  money  received  from 
energy  sales,  he  said,  must  in  part  finance  the  cost  of 
marketing  new  and  substantial  devices  like  electric 
refrigerating  apparatus  and  dishwashers. 

The  meeting  went  on  record  in  favor  of  selling  lamps 
on  a  proper  merchandising  basis.  E.  S.  Hamblen, 
Franklin,  Mass.,  and  J.  E.  Wilson,  Boston,  advocated 
conferences  between  local  central-station  companies  and 
all  sizes  of  contracting  concerns  before  fixing  unit  prices 
in  house-wiring  campaigns. 

F.  R.  Fowles,  Portland,  Me.,  reported  that  the  rate 
committee  has  maugurated  a  New  England  rate  file 
at  divisional  headquarters,  149  Tremont  Street,  Bos- 
ton. Recommendations  regarding  a  satisfactory  power- 
factor  clause  will  shortly  be  sent  to  member  companies, 
and  these  will  be  followed  by  recommendations  as  to 
service  charges.  It  was  the  sense  of  the  meeting  that 
greater  uniformity  in  rate  structures  would  be  help- 
ful. John  West,  chairman  power  sales  section,  de- 
scribed the  activities  of  the  section.  Meetings  are  held 
six  weeks  apart  at  which  papers  on  commercial  power 
topics  are  discussed.  N.  E.  L.  A.  members  will  be 
welcome  at  these  meetings,  the  next  being  scheduled  at 
the  Boston  City  Club  at  noon  of  March  30. 


Utah  Electrical  Engineers  Discuss  Plans 
for  A.  I.  E.  E.  Convention 

AT  THE  March  monthly  meeting  of  the  Utah  Sec- 
,.  tion  of  the  American  Institute  of  Electrical  Engi- 
neers H.  T.  Plumb,  chairman  of  the  convention  com- 
mittee, outlined  in  detail  the  plans  for  the  national  con- 
vention of  the  institute,  which  will  be  held  in  Salt 
Lake  City  next  June. 

Prof.  Joseph  F.  Merrill,  president,  and  Paul  P.  Ash- 
worth,  secretary  of  the  section,  were  named  a  com- 
mittee of  two  to  represent  the  electrical  engineers  on 
the  recently  organized  Utah  Engineering  Council. 


To  Consider  Federal  Employee  Measure 
Apart  from  Patent  Office  Bill 

SEPARATE  bills  providing  for  Patent  Office  reorgani- 
zation and  vesting  the  administration  of  government 
employee  patents  in  the  Federal  Trade  Commission  will 
probably  be  introduced  at  the  opening  of  the  extra 
session  of  Congress.  The  insistence  of  Senator  Norris, 
chairman  of  the  committee  on  patents,  on  retaining  the 
government  employee  patent  plan  as  a  part  of  the 
Patent  Office  bill  resulted  in  the  loss  of  both  measures. 
Senator  Norris  probably  will  be  chosen  to  head  the 
committee  on  agriculture  during  the  next  Congress. 
He  says  that  he  will  continue  to  take  an  active  inter- 
est in  both  these  patent  bills,  but  the  method  of  han- 
dling them  will  be  in  the  hands  of  the  new  chairman. 
There  is  a  very  general  demand  in  both  houses  that 
the  government  employee  patent  bill  be  considered  sep- 
arately and  not  as  a  rider  on  another  bill. 
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Missouri  Utility  Men  to  Discuss  Rate  of 
Return  and  Other  Topics 

THE  tentative  progi-am  for  the  convention  of  the 
Missouri  Association  of  Public  Utilities  at  Kansas 
City  on  April  21,  22  and  23  includes  the  follovi'ing 
papers:  "Methods  of  Valuation  and  Rate  of  Return  of 
Public  Utilities,"  by  R.  A.  Brown,  attorney  St.  Joseph 
Railway,  Light,  Heat  &  Power  Company;  "The 
Indeterminate  Franchise,"  by  J.  W.  Dana,  attorney 
Kan.sas  City  Gas  Company;  "Relation  of  the  College 
to  the  Industry,"  by  E.  J.  McCaustland,  dean  and 
director  School  of  Engineering,  University  of  Missouri ; 
"Transmission-Line  Cost  and  Development  and 
Determining  Rates  and  Minimum  Charges,"  by  N.  T. 
Wilcox,  Mississippi  River  Power  Company,  Keokuk, 
Iowa,  and  "Concentration  of  Generating  Equipment  at 
Centers  of  Economic  Production  and  Transmission,"  by 
H.  H.  Kuhn,  Kansas  City  Power  &  Light  Company. 
"The  Training  and  Handling  of  Public  Utility  Employ- 
ees" will  be  the  subject  of  another  paper. 

As  announced  in  the  ELECTRICAL  WoRLD  for  March  12, 
page  619,  the  first  Kansas  City  Electrical  Show  will  be 
held  during  the  same  week. 

Standard  for  Control  Equipment  Issued  by 
Electrical  Safety  Conference 

THE  first  bulletin,  or  "safety  standard,"  of  the  Elec- 
trical Safety  Conference,  dealing  with  industrial 
control  equipment,  has  just  been  completed  by  a  com- 
mittee of  the  conference  and  is  intended  to  be  used  in 
conjunction  with  Part  3  of  the  National  Electrical 
Safety  Code,  to  which  it  is  supplementary.  The  other 
committees  have  been  working  on  their  respective  sub- 
jects, the  committees  ■  on  oil  circuit  breakers,  switch- 
boards and  rotating  machinery  having  met  in  New  York 
last  week. 

The  Electrical  Safety  Conference  is  an  association 
of  representatives  of  national  organizations  interested 
in  questions  affecting  accident  hazards  arising  from 
design,  construction,  installation  and  use  of  electrical 
appliances.  The  co-operating  organizations  are:  As- 
sociated Manufacturers  of  Electrical  Supplies,  Bureau 
of  Standards,  Electric  Power  Club,  National  Work- 
men's-Compensation  Service  Bureau  and  Underwriters' 
Laboratories.  The  objects  of  the  conference  are: 
To  promote  by  co-operative  effort  orderly,  consistent 
and  proper  development  of  practice  in  electrical 
manufacture  and  installation  with  regard  to  accident 
hazards,  to  promote  the  development  and  adoption 
of  safety  standards  for  the  construction  and  test  of 
electrical  appliances  and  for  their  application  and  in- 
.stallation,  and  to  promote  and  make  unifoi-m.  the  appli- 
cation of  safety  codes  in  regard  to  both  general  prin- 
ciples and  particular  classes  of  appliances  and  systems. 

The  recently  published  "Safety  Standards"  for  indus- 
trial control  equipment  contains  (1)  general  informa- 
tion on  definitions,  classes  of  apparatus  and  classes  of 
persons  to  be  protected,  (2)  the  possible  hazards,  and 
(3)  detailed  methods  of  guarding  against  these  hazards 
m  (a)  construction  and  fb)  installation.  A  section  on 
rules  explains  how  the  different  kinds  of  protection  shall 
be  applied  to  the  various  hazards  mentioned.  A  fifth 
section  is  in  preparation  for  special  application  to  ele- 
vators, cranes,  printing  presses,  etc.,  which  are  not 
included  in  the  present  bulletin. 

The  officers  of  the  conference  are:    Chairman,  A.  H. 


Moore;  vice-chairman,  A.  W.  Whitney,  and  secretary, 
Dana  Pierce.  The  chairmen  of  the  committees  are  as 
follows:  H.  D.  James,  industrial  control  equipment; 
J.  B.  MacNeill,  oil  circuit  breakers;  F.  W.  Paterson, 
switchboards;  L.  F.  Adams,  rotating  machinery,  and 
Dana  Pierce,  inclosed  switches. 


Busy  Week  in  New  England  Meetings 

UNUSUALLY  active  engineering  society  meetings 
were  held  in  New  England  last  week  at  widely 
separated  points.  On  Monday  E.  L.  Willson,  president 
Connecticut  Electric  Steel  Company,  Inc.,  Hartford, 
addressed  the  Hartford  branch  of  the  American  Society 
of  Mechanical  Engineers  on  "The  Electric  Furnace  in 
the  Manufacture  of  Steel  Castings."  C.  C.  Whittaker 
of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany addressed  the  Providence  Engineering  Society  on 
Tuesday  upon  "Railroad  Electrification,"  and  on  the 
same  date  M.  Luckiesh  of  the  National  Electric  Lamp 
Association  laboratories  spoke  upon  "High  Lights  of 
Air  Travel"  before  the  New  England  Section  of  the 
Illuminating  Engineering  Society  at  Boston.  The  New 
England  Electrical  Supply  Jobbers'  Club  met  at  Boston 
on  Monday  and  was  addressed  by  William  Goodwin, 
C.  L.  Edgar,  Bowen  Tufts  and  others.  The  New 
England  Division  of  the  N.  E.  L.  A.  held  an  all-day 
session  upon  commercial  topics  at  Boston  Friday,  and 
on  the  same  evening  the  Electric  Sales  Associations  of 
New  England  held  a  dinner  at  the  Boston  City  Club. 


Massachusetts  Commission  Opposes  Inter- 
locking Contractual  Relations 

THE  chairman  of  the  Massachusetts  Department  of 
Public  Utilities,  Henry  C.  Attwill,  appeared  recently 
before  the  legislative  committee  on  joint  judiciary  at 
Boston  in  support  of  a  bill  forbidding  oflftcers  and  agents 
of  public  utilities  from  entering  into  contracts  with 
themselves  or  corporations  of  which  they  are  officers  or 
agents  except  as  the  result  of  competitive  bidding  and 
also  a  bill  to  prohibit  officers  and  directors  of  a  public 
utility  from  holding  office  in  subsidiary  companies  of  a 
holding  organization  controlling  the  first  company,  and 
vice  versa.  The  speaker  called  attention  to  managerial 
contracts  which  he  stated  had  tended  to  result  in  over- 
emphasis upon  net  earnings  at  the  expense  of  mainte- 
nance and  to  the  use  of  the  credit  of  a  public  utility 
by  a  controlling  banking  house  along  the  line  of  selling 
stock  to  retire  notes  which  were  then  renewed. 

A.  E.  Pillsbury,  for  the  Massachusetts  Gas  Associa- 
tion, offered  a  substitute  bill  providing  for  a  summary 
investigation  by  the  department  whenever  the  commis- 
sion has  cause  to  believe  that  an  improvident  contract 
is  proposed  or  has  been  made.  Chairman  Attwill 
opposed  this  on  the  ground  that  it  would  tend  to  provide 
for  a  government  of  men  and  not  of  law.  He  questioned 
whether  the  commission  would  have  the  right  to  require 
the  summary  discontinuance  of  a  contract  under  such 
conditions.  Representative  Lyman  opposed  the  com- 
mission's bill  on  the  ground  that  it  would  restrict 
membership  on  boards  of  directors  of  men  valuable  to 
companies  because  of  their  financial  acumen.  C.  F. 
Rowley,  appearing  for  the  Turners  Falls  (Mass.) 
Power  &  Electric  Coimpany,  pointed  out  that  the  bill 
would  force  the  resignations  of  officers  from  the  boards 
of  some  companies  purchasing  energy  from  the  Turners 
Falls  company,  a  wholesale  distributer,  and  vice  versa. 
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and  that  the  contracts  between  these  utilities  are  already 
subject  to  the  supervision  of  the  department. 

E.  W.  Burdett,  for  the  Massachusetts  Gas  and  Elec- 
tric Association,  stated  that  while  the  practices  cited  by 
Chairman  Attwill  were  not  to  be  defended,  he  felt  that 
the  measure  as  drawn  was  too  broad  and  would,  to  cite 
a  particular  case,  tend  to  make  a  public  utility  official 
who  happened  to  own  stock  in  a  manufacturing  company 
from  which  his  concern  bought  a  turbo-generator  or 
other  equipment  criminally  responsible.  He  offered  an 
amendment  providing  that  the  proposed  act  should  not 
apply  to  any  purchase  or  contract  made  or  dealing  had 
on  behalf  of  a  corporation  owning  or  operating  a  public 
utility  where  the  purchase,  contract  or  dealing  had  been 
duly  authorized  by  a  majority  of  the  directors  of  that 
corporation,  no  member  of  which  majority  was  the 
individual,  member  of  the  firm  or  association,  or 
employee,  agent,  trustee,  director  or  officer  of  the  firm 
constituting  the  other  party. 


Western  New  England  Electrical  Inspector 

to  Discuss  Practical  Problems 

\N  ELECTRICAL  conference  for  central-station, 
l\  electrical  contracting  and  manufacturing  interests, 
wire  men,  fire  and  accident  insurance  inspectors  and 
any  engaged  in  the  installation  or  use  of  electrical  equip- 
ment of  any  character  will  be  held  under  the  auspices 
of  the  Western  New  England  Association  of  Electrical 
Inspectors  in  the  Municipal  Building,  Springfield,  Mass., 
on  Wednesday  next,  March  30.    The  program  follows: 

Morning — Discussion  on  the  question  "Should  metal  con- 
duits be  a  mandatory  requirement  where  they  will  be  sub- 
jected to  the  fumes  of  animal  waste  matter,  steam  vapors, 
drippings  in  fish-packing  plants,  under  soda-water  fountains 
or  ice-cream  counters,  where  there  is  salt  spray,  or  in  per- 
manently damp  places?"  including  proxy  discussions  by 
George  E.  Bruen,  superintendent  electrical  department  Sub- 
urban Fire  Insurance  Exchange,  New  York,  and  C.  R. 
Hodgdon,  chief  electrical  inspector  Board  of  Fire  Under- 
writers, Allegheny  County,  Pittsburgh.    Discussion  on  "The 


Inclosure  of  Fuses  and  Switches,"  including  proxy  dis- 
cussions by  Frank  T.  Wheeler,  vice-president  Trumbull 
Manufacturing  Company;  Mr.  Glover,  associate  electrical 
engineer  Underwriters'  Laboratories,  and  Dr.  M.  G.  Lloyd, 
assistant  physicist    United  States  Bureau  of  Standards. 

Afternoon — An  explanation  of  Rule  15A  of  the  1920  issue 
of  the  National  Electrical  Code  and  of  its  economic  value 
by  a  representative  of  the  committee  on  rules  for  ground- 
ing, during  which  there  will  be  a  proxy  discussion  of  Section 
N,  third  paragraph,  by  Timothy  C.  O'Hearn,  city  electrician, 
Cambridge,  Mass.;  George  Welman,  chief  electrical  inspec- 
tor Louisiana  Fire  Prevention  Bureau,  New  Orleans,  and 
Herbert  S.  Wynkoop,  past  national  president. 


Different  Kinds  of  Wiring  Now  on 

Display  in  N.  E.  L.  A.  Rooms 

ALL  of  the  different  types  of  wiring  permitted  by 
y~\.the  National  Board  of  Fire  Underwriters  are  on 
display  at  the  National  Electric  Light  Association  head- 
quarters in  New  York.  The  systems  are  arranged  on 
eight  pivoted  panels  on  a  display  frame  which  stands 
7i  ft.  high  and  is  4  ft.  wide.  Both  sides  of  each  panel 
are  utilized.  In  some  cases  the  panel  acts  as  a  wall 
showing  on  the  front  the  switches  and  outlets,  while 
the  reverse  shows  the  necessary  wiring  behind  the  wall. 
In  other  cases  each  panel  side  shows  all  of  the  details 
of  a  single  type  of  wiring. 

Some  of  the  types  of  wiring  shown  are  open  wiring, 
wood  molding,  metal  raceway,  concealed  knob  and  tube 
(open),  concealed  knob  and  tube  (in  loom),  sui'face 
conduit,  concealed  conduit  and  concealed  flexible 
armored  wire. 

The  board  was  prepared  at  the  request  of  the  wiring 
committee  of  the  N.  E.  L.  A.  by  the  Commonwealth 
Edison  Company  of  Chicago.  On  a  second  board  which 
is  being  prepared  other  wiring  methods,  such  as  those 
used  in  foreign  countries  and  in  marine  work,  will  be 
shown.  This  board  will  also  be  available  for  exhibiting 
new  forms  of  wiring  during  their  consideration  by  the 
industry. 


WIRING  DISPLAY  RACK   IN    THE  ROOMS  OF  THE  N.  E.   L.   A. 


734 


ELECTRICAL    WORLD 


Vol.  77,  No.  13 


California  Electrical  Shows  Planned 
for  October. — Plans  are  being  made  by 
the  California  Electrical  Co-operative 
Campaign  to  have  an  electrical  show 
in  San  Francisco  and  one  in  Los 
Angeles  about  the  middle  of  next 
October. 

New  Power  Plant  for  Washington, 
D.  C. — Preliminary  plans  for  an  elec 
trie  generating  plant  to  cost  more  than 
$2,000  000  are  being  considered  by  the 
Potomac  Electric  Power  Company  of 
Washington.  It  is  the  desire  to  have 
the  new  plant  ready  for  service  in  1922. 

Power  Project  for  Amarillo,  Tex. — A 
Texas  development  now  undergoing 
consideration  involves  the  construction 
of  a  million-dollar  dam  across  Palo  Duro 
Canyon  at  Amarillo.  Besides  provid- 
ing a  w-ater  supply  for  the  city  and 
irrigating  a  large  tract  of  land  this 
development  would  include  the  construc- 
tion of  a  hydro-electric  plant. 

Pennsylvania  Edison  Company  Makes 
Its  Advent. — The  name  of  the  Penn- 
sylvania Utilities  Company,  which  now 
supplies  Easton,  Pa.,  and  vicinity,  will 
soon  be  changed  to  Pennsylvania  Edi- 
son Company.  Application  for  a  char- 
ter of  incorporation  under  that  name 
will  be  filed  on  March  28  with  the  State 
Department  at   Harrisburg. 

Tidal  Power  in  France. — The  French 
Republic  seems  likely  to  be  the  first 
country  to  make  an  actual  attempt  to 
generate  electricity  through  tidal  power, 
two  schemes  of  that  kind  being  now 
under  way  at  the  mouth  of  the  Ranee, 
between  St.  Malo  and  Dinard,  on  the 
Brittany  coast.  The  estuary  of  the 
Ranee  is  said  to  provide  conditions  that 
should  make  the  experiment  successful 
if  any  conditions  can,  the  difference 
between  high  and  low  tide  being  enor- 
mous. 

American  Capital  Sought  for  Mex- 
ican Hydro-Electric  Plant. — The  mu- 
nicipal authorities  of  San  Andres  Tuxtla, 
a  town  of  15,000  population  in  the  agri- 
cultural region  of  the  State  of  Vera 
Cruz,  are,  according  to  the  Manufac- 
turers' Record,  seeking  to  interest 
American  capital  in  the  construction 
of  a  large  hydro-electric  plant  near 
there.  A  waterfall  capable  of  generat- 
ing 40,000  hp.  is  said  to  be  available, 
and  the  electrical  energy  could  be  trans- 
mitted to  a  number  of  towns  and  cities 
in  that  region  for  industrial  and  domes- 
tic purposes  as  well  as  employed  to 
run   an   electric   street-railway   system. 

Reinforced-Concrete  Penstock  to  Be 
Built  by  Washington  Power  Company. 
— Reinforced  conciete  instead  of  steel 
will  be  used  by  the  Washington  Power 
Company  for  the  penstock  which  is 
to  carry  the  water  to  the  wheel  in  its 
new  Spokane  power  plant.  The  pen- 
stock will  be  385  ft.  long,  18  ft.  in 
diameter  on  the  inside  with  a  wall  18 
in.  thick,  and  it  will  be  adequate  to 
discharge  2,200  cu  ft.  of  water  a  second, 
or  more  than  the  normal  low-water  flow 
of  the  river.  The  capacity  of  the 
waterwheel  will  be  14,500  hp.  The  use 
of  reinforced  concrete  for  penstocks  is 
comparatively  new,  there  being  few  of 
this   material   in   the   Northwest. 


Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Hydro-Electric  Commission  Proposed 
for  Oregon. — Submission  to  the  people 
of  Oregon  of  a  constitutional  amend- 
ment creating  a  hydro-electric  commis- 
sion with  power  to  issue  bonds  up  to 
f40,000,000  for  the  development  of 
water  power  from  the  Columbia  River 
and  other  streams  is  being  considered 
by  the  Legislature  of  the  state  named. 

Montana  Consumers  Support  Rate 
Increases. — Patrons  of  the  Drummond 
Light  &  Power  Company  recently 
joined  in  asking  the  Montana  Public 
Service  Commission  to  increase  the 
rates  of  the  utility  in  order  that  it  may 
meet  the  costs  of  operation  and  avoid 
risk  of  suspension.  A  rate  of  20  cents 
for  the  first  25  kw.-hr.,  with  a  monthly 
minimum  charge  of  $3.50,  was  indorsed 
by  these  petitioners. 

Introducing  Electrical  Appliances  In- 
to China. — A  unique  method  of  famil- 
iarizing a  backward  public  with  elec- 
trical appliances  has  been  adopted  by 
the  Western  Electric  Company  for 
China.  A  houseboat  rigged  out  at 
Shanghai  is  scheduled  to  make  a  5,000- 
mile  trip  on  the  canals  and  rivers  to 
bring  home  to  the  owners  of  land  the 
advantages  of  farm-lighting  plants. 
It  carries  a  complete  line  of  household 
devices,  including  motor-driven  sewing 
machines,  vacuum  cleaners,  flatirons  and 
washing  machines,  and  labor-saving  ap- 
paratus for  use  on  the  farm.  Experts 
will  demonstrate  the  advantages  of  the 
plants,  and  though  these  can,  of  course 
be  sold  only  to  the  wealthier  residents, 
their  introduction  should  indirectly 
benefit  all  the  Chinese  and  spread  a 
knowledge  of  electricity  among  mil- 
lions of  people  who  are  strangers  to  it. 

"Hydro"    Monopoly    in    Ontario. — By 

the  end  of  1921,  according  to  a  state- 
ment of  Sir  Adam  Beck,  the  Hydro- 
Electric  Power  Commission  of  Ontario 
will  have  a  capital  investment  of  $210,- 
000,000  in  fourteen  districts,  supplying 
264  municipalities  with  electricity  from 
twenty-one  hydro-electric  power  plants, 
and,  apart  from  the  Decew  Falls  plant 
of  the  Dominion  Power  &  Transmission 
Company  and  the  Canadian  Niagara 
Power  Company's  plant  at  Niagara 
Falls,  the  commission  will  have  an 
absolute  monopoly  of  hydro-electric  en- 
ergy in  Ontario.  According  to  Sir 
Adam  Beck,  the  investment  of  the  city 
of  Toronto  in  cash  and  direct  liabilities 
in  connection  with  "Hydro"  power  and 
lighting  is  $47  803,000,  of  which  $8,- 
000,000  is  guaranteed  by  the  province, 
whereas  the  investment  of  the  province 
itself  is  only  a  little  more  than  $25,- 
000,000. 


Denmark's  Largest  Hydro  -  Electric 
Plant. — The  Gudenaa  power  plant,  the 
largest  hydro-electric  installation  in 
Denmark,  was  started  up  on  Jan.  8. 
The  electric  equipment  of  the  plant 
came  from  the  Swiss  Brown-Boveri 
company,  the  turbines  were  made  by  a 
Swedish  firm,  and  the  electric  genera- 
tors by  the  Titan  company  of  Copen- 
hagen. 

Municipal  Ownership  Defeated  at 
Owatonna,  Minn. — The  overwhelming 
defeat  recently  of  a  municipal  owner- 
ship project  submitted  to  the  voters  of 
Owatonna,  Minn.,  which  included  both 
electric  and  gas  plants,  is  attributed 
to  effective  publicity  work,  an  especially 
telling  argument  having  been  a  list  of 
300  municipal  plants  which  have  failed 
in  whole  or  part  in  the  last  few  years. 

Pacific  Gas  &  Electric  Financing. — 
Four  applications  affecting  the  power 
development  of  California  have  been 
filed  with  the  California  Railroad  Com- 
mission by  the  Pacific  Gas  &  Electric 
Company.  One  is  for  authority  to  is- 
sue $3,000,000  of  prefeiTed  stock  and 
another  to  issue  $10,000,000  of  bonds, 
the  proceeds  to  be  used  to  reimburse 
the  company's  treasury  for  expendi- 
tures made  and  to  provide  funds  for 
carrying  on  construction  work  on  the 
company's  Pit  River  hydro-electric  pro- 
ject. A  third  asks  authority  to  trans- 
fer to  the  Mount  Shasta  Power  Cor- 
poration Pit  River  properties  obtained 
by  the  Pacific  Gas  &  Electric  from  the 
Northern  California  Power  Company. 
The  fourth  asks  leave  to  include  in  its 
mortgage  covering  certain  securities 
certain  San  Francisco  properties. 

Progress  of  Electrification  in  Swit- 
zerland.— A  long  period  of  drought, 
says  the  Swiss  correspondent  of  the 
London  Engineer,  has  brought  home  to 
the  people  Switzerland's  dependence 
upon  electricity  and  the  need  of  an  un- 
interrupted supply.  As  a  result  in 
part  of  this  realization  the  Northeast- 
ern Swiss  Power  Stations  Company  has 
decided  to  spend  80,000,000  francs  in 
erecting  a  high-tension  station  in  a 
valley  near  the  Lake  of  Zurich,  and  the 
city  of  Zurich,  where  electricity  \n 
Switzerland  has  its  maximum  use,  has 
determined  to  contribute  half  the  cost 
and  in  return  to  take  half  the  power 
produced.  This  station,  it  is  hoped, 
will  be  completed  in  three  years'  time. 
Another  power  station  is  being  planned 
by  the  company  in  the  same  part  of 
Switzerland,  and  for  this,  the  corre- 
spondent says,  it  hopes  to  raise  an 
American  loan.  As  an  illustration  of 
the  rapid  growth  in  the  use  of  electric- 
ity it  is  stated  that  in  1908  two  power 
stations,  at  Beznau  and  Lontsch,  sup- 
plied 46,000,000  kw.-hr.  In  1919  their 
output  was  238,000,000  kw.-hr.,  althoufrh 
as  recently  as  1916  it  was  calculated 
that  not  before  1928  would  200,000,000 
kw.-hr.  a  year  be  required.  One  mil 
lion  horsepower  is  now  given  as  the 
amount  needed  to  run  all  the  Swiss 
railways  and  supply  the  energy  needed 
for  all  other  purposes.  The  constant 
water  power  of  the  country  is  said  to 
be  capable  of  supplying  1,500,000  hp, 
Lack  of  capital  delays  development. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Definition    of    "Adequate    Considera- 
tion" in  Utah  Case.— The  important  de- 
cision  of  the   Supreme   Court   of  Utah 
in   the    action   brought   by    the    United 
States  Smelting  Company  against  the 
Public     Utilities     Commission     of     the 
state,  which  decision  sustained  the  com- 
mission in  abrogating  the  discriminatory 
features  of  about  fifty  special  contracts 
between  the  Utah  Power  &  Light  Com- 
pany and  large  power  customers   and 
bringing   this   business   under  standard 
schedules,     (see  Electrical  World  for 
Oct.  23,  1920,  page  843;  Nov.  27,  1920, 
page   1090,   and    March   B,   1921,   page 
555),  hinged  largely  on  a  definition  of 
"adequate    consideration"    as    used    in 
the  clause  cited  from  the  public  utili- 
ties   act.     Respecting    this    clause    the 
court    said:      "By    adequate   considera- 
tion, as  that  term  is  used  in  the  act,  is 
meant    such   a   consideration   as   when 
added   to   or  considered   in   connection 
with  the  reduced  rate  agreed  upon  will 
make    such   rate    non-preferential    and 
non-discriminatory    by    reason    of    the 
fact   that   the   additional   consideration 
paid  and  received  will  prevent  the  re- 
duced rate  from  being  preferential  in 
that  the  contract,  within  the  purview 
of  the   act,   is  then  'founded  upon  an 
adequate  consideration.'    Where  under 
such    circumstances,    therefore,    a    re- 
duced rate  is  contracted  for  and  allowed 
neither  the  public  nor  any  other  utility 
can    complain,    for    the   simple    reason 
that  there  is  in  fact  no  preference  or 
discrimination.     The    only    reason    for 
using  that  term  in  the  statute  was  that 
a  contract,  in  order  to  come  within  the 
exception,  had  to  be  founded  upon  such 
a   consideration   as    would    require    the 
smelting  company  to  pay,  approximately 
at  least,  the  same  rate  as  the  public 
or  any  other  utility  was  required  to  pay 
for  electrical  energy  which  was  being 
used  under  similar  circumstances.     The 
purpose  of  using  the  term  was  to  pro- 
tect the  public  as  well  as  other  public 
utilities      from      being      discriminated 
against  by  having  to  pay  a  higher  rate 
for   electrical    energy    than    those    who 
are  paying  for  the  same  energy  under 
contracts.     If,   therefore,   the  consider- 
ation passing  from  the  contract  holder 
to   the   power   company   was    approxi- 
mately sufficient  to  prevent  the  contract 
rate  from   being   preferential   and   dis- 
criminatory, then  such  a  consideration 
was  an  adequate  consideration,  within 
the  contemplation  of  the  act,  otherwise 
not.     If,   after   a   consideration   of   the 
foregoing  elements,  a  rate,  if  continued, 
would    be    preferential    and    discrim- 
inatory, then,  in  our  judgment,  the  com- 


mission should  find  that  the  contract 
fixing  such  rate  is  not  founded  upon 
an  adequate  consideration  within  the 
purview  of  the  act,  and  the  rate  agreed 
upon  should  be  modified  so  as  to  pre- 
vent it  from  being  preferential  and 
discriminatory.  It  needs  no  argument 
to  demonstrate  that  whether  a  rate  is 
founded  upon  an  adequate  considera- 
tion and  is  preferential  and  discrim- 
inatory or  not  is,  to  say  the  least,  a 
mixed  question  of  law  and  fact,  and  in 
most  instances  principally  one  of  fact, 
and  must,  therefore,  be  determined  by 
the  commission  from  all  the  facts  and 
circumstances,   as    before    indicated." 

Statement  of  Federal  Courts'  Duty 
in  Protecting  from  Confiscation.  —  In 
deciding  adversely  to  the  city  of  Des 
Moines  its  suit  against  the  Des  Moines 
Gas  Company  to  prevent  the  company 
from  raising  its  rates  the  United 
States  District  Court  for  the  Southern 
District  of  Iowa  thus  expounded  the 
law:  "The  court  is  firmly  bound  by 
official  oath  to  give  to  every  man  and 
every  corporation  his  rights  under  the 
Constitution — no  more,  no  less.  A 
court  has  no  power  to  say  to  a  cor- 
poration, 'You  made  a  lot  of  money 
a  few  years  ago,  you  can  run  now 
without  making  any  for  a  while.'  No 
such  power  exists.  If  the  corpora- 
tion desires  to  abide  by  such  a  policy, 
very  well;  but  when  it  comes  into  court 
and  asserts  that  the  community  has 
fixed  a  rate  which  deprives  it  of  its 
constitutional  right  to  a  fair  rate  of 
interest  the  court  must  act,  not  upon 
the  wishes  of  the  corporation  nor  with 
a  view  of  benefaction — ^it  must  act 
under  the  words  of  the  Constitution  of 
the  United  States,  the  highest  law  in 
the  land." 

Contributory  Negligence  on  Which 
No  Testimony  Was  Taken  Must  Not  Be 
Suggested  in  Charge  to  Jury. — The 
Court  of  Appeals  of  New  York,  revers- 
ing judgment  for  the  defendant  and 
ordering  a  new  trial  in  Casualty  Com- 
pany of  America  vs.  A.  L.  Sweet  Elec- 
tric Light  &  Power  Company,  in  which 
the  insurance  company  had  sought  to 
recover  from  the  electric  company  dam- 
ages paid  because  of  the  death  of  a 
workman  who  came  into  contact  with 
badly  insulated  2,300-volt  wires  strung 
14  ft.  above  a  street  through  which  he 
was  riding  on  the  boom  of  a  steam 
shovel,  found  two  errors  in  the  charge 
of  the  trial  judge.  The  latter  had  re- 
fused to  charge  tha*"  the  deceased  was 
under  no  obligatioi/  to  notify  the  elec- 
tric company  that  the  shovel  was  to 
be  moved  through  the  street — a  request 
that  should  have  been  granted.  He 
had  also  stated  to  the  jury  that  the 
boom  of  the  shovel  could  have  been 
taken  off,  although  no  evidence  had 
been  given  on  that  point  and  the  impli- 
cation that  the  deceased  or  his  em- 
ployer should  have  removed  it  raised 
a  question  of  contributory  negligence 
that  was  plainly  one  of  fact  for  the 
jury  and  not  one  of  law  for  the  court. 
(129  N.  E.  653.)* 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Southwestern  Electrical  and  Gas 
Association. — This  association  will  hold 
its  1920  convention  at  the  Hotel  Gal- 
vez,  Galveston,  Tex.,  on  May  18-21. 

Western  Society  of  Engineers. — This 
society  will  meet  jointly  with  the  Chi- 
cago Section,  A.  I.  E.  E.,  on  March  28, 
when  Wilfred  Sykes  will  discuss  "Elec- 
tric Propulsion  for  the  Merchant 
Marine." 

N.  E.  L.  A.,  North  Central  Division. — 
The  North  Central  Electric  Associa- 
tion, which  is  a  geographic  division  of 
the  N.  E.  L.  A.,  has  determined  to 
hold  its  next  convention  in  Duluth, 
Minn.,  on  June  14-16. 

Ohio  Electric  Light  Association. — 
Committee  meetings  of  this  association 
are  scheduled  for  April  as  follows: 
April  21,  transmission  and  distribution 
committee,  Cincinnati;  April  22,  meter 
committee,  Cincinnati;  April  24,  new- 
business  CO  -  operations  committee, 
Youngstown. 

Joint  Meeting  of  A.  I.  E.  E.  and 
A.  S.  M.  E.  at  New  York.— The  fifth 
and  last  joint  meeting  for  the  season 
of  the  A.  I.  E.  E.,  New  York  Section, 
and  A.  S.  M.  E.,  Metropolitan  Section, 
at  New  York  will  be  held  on  Friday, 
April  22,  when  Prof.  Comfort  A.  Adams 
will  take  charge  of  a  discussion  on  en- 
gineering education. 

April  Meetings  of  A.  I.  and  S.  E.  E. 
— The  Philadelphia  Section  of  the  As- 
sociation of  Iron  and  Steel  Engineers 
will  meet  on  April  4,  when  D.  M.  Petty, 
superintendent  of  the  electrical  depart- 
ment of  the  Lehigh  plant,  Bethlehem 
(Pa.)  Steel  Company,  will  speak  on 
"Generation  of  Power  in  Steel  Mills." 
At  the  Cleveland  Section  meeting  on 
April  11  N.  H.  Gellert  vrill  discuss 
"Electrical  Cleaning  of  Gases  as  Ap- 
plied to  Blast  Furnaces." 


•The  left-hand  numbers  refer  to  the  vol- 
ume and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

Western  Society  of  Engineers — Chicago, 
March  28. 

A.  I.  E.  E.  Section  Meetings — Vancouver. 
B.  C,  April  1;  Pittsburgh  (joint  ses- 
sion with  A.  I.  and  S.  E.  E. — for  pro- 
gram see  issue  of  March  19.  page  672). 
April  16  ;  New  York  (joint  session  with 
A.  S.  M.  E.).  April  22. 

A.  I.  and  S.  E.  E.  Section  Meetings — Phila- 
delphia Section,  April  4  ;  Cleveland  Sec- 
tion, April  11;  Pittsburgh  Section. 
April  16. 

Missouri  Association  of  Public  Utilities — 
Kansas  City,  April  21-23. 

American  Electrochemical  Society — Atlantic 
City,  April  21-23. 

American  Physical  Society — Washington, 
April  23. 

United  States  Chamber  of  Commerce- 
Atlantic  City,  April  27-29. 

American  Society  of  Civil  Engineers — ^Hous 
ton.  Tex.,  April  27. 
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Basis  of  Charge  for  Service  Connec- 
tions. —  In  proceedings  relative  to 
charges  for  service  connections  made 
by  the  Public  Service  Electric  Com- 
pany the  New  Jersey  Board  of  Public 
Service  Commissioners  held  that  a  rule 
providing  for  a  charge  for  service  con- 
nections beyond  a  distance  which  would 
include  the  great  majority  of  those  de- 
siring service  is  not  unreasonable,  but 
that  the  propriety  of  a  rule  requiring 
the  payment  of  a  fixed  sum  by  all  those 
connected  and  within  a  former  free 
limit  is  open  to  serious  question. 
Charges  for  service  connections  beyond 
the  free  limits,  the  board  held,  should 
not  be  fixed  sums,  but  should  be  based 
on  the  actual  cost  of  materials  used 
and  labor  employed. 

Interest  on  Bonds  Not  an  Operating 
Expense. — The  Idaho  Public  Utilities 
Commission  refused  to  accede  to  re- 
vised schedules  filed  by  the  Northwest 
Light  &  Water  Company  for  the  city 
of  Wallace  owing  to  the  company's 
method  of  accounting,  especially  as  re- 
gards the  inclusion  of  interest  on  bonds 
in  operating  expenses.  The  interest 
on  the  bonded  indebtedness  of  a  utility, 
the  commission  holds,  must  be  taken 
care  of  out  of  allowance  for  fair  return. 
The  commission,  however,  authorized 
an  increase  in  the  rate  for  excess 
energy  above  1,000  kw-hr.  a  month 
from  2  cents  to  3  cents,  as  the  evi- 
dence showed  the  2-cent  rate  to  be  less 
than  the  cost  of  the  service. 

Small  Utility  Gets  Increased  Rates 
in  Advance  of  Improved  Service. — Find- 
ing that  the  electric  light  and  power 
plant  serving  Lakeview  and  other  small 
communities  in  Oregon  had  deterio- 
rated and  that  there  was  danger  of  ces- 
sation of  service,  owing  to  non-remu- 
nerative rates,  the  Public  Service  Com- 
mission of  that  state  has  allowed  in- 
creased rates  designed  to  permit  im- 
provement of  the  plant,  a  proper  depre- 
ciation reserve  and  a  fair  return  on  the 
investment.  The  plant  in  question  was 
originally  owned  and  operated  by  the 
California-Oregon  Light,  Heat  &  Power 
Company,  but  was  purchased  in  1908 
by  the  present  operator,  who  had  con- 
tinued to  run  it  as  an  independent  en- 
terprise but  lacked  the  capital  neces- 
sary for  its  improvement. 

New  Hampshire  Commission  on  Val- 
uation Methods. — In  granting  permis- 
sion to  the  Concord  Gas  Light  Company 
and  Concord  Lisht  &  Power  Company 
to  transfer  franchises  and  property  to 
the  Concord  Gas  Company,  the  New 
Hampshire  Public  Service  Commission 
remarked  that  the  same  valuation  tests 
should  apply  as  in  the  case  of  valua- 
tion for  rate-making  purposes.  "This 
question  of  value,"  the  commission 
said,  "cannot  be  solved  by  any  mathe- 
matical formula.  In  the  end  it  is  a 
matter  of  good  judgment  based  upon 
all  the  relevant  facts.  The  two  factors 
given  the  most  prominence  by  courts 
and  commissions  in  determining  value 
are  costs  of  reproduction  new  and  the 
original  investment.  This  commission 
in  previous  cases  has  stated  that  if  a 
single  test  is  to  be  applied,  then  the 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


original  cost  is  the  more  equitable. 
We  do  not  mean  to  say,  however,  that 
no  consideration  should  be  given  to 
cost  of  reproduction  new.  This  method 
may  be  in  some  cases  the  best  evidence 
of  value." 

War  Conditions  Did  Not  Excuse  Er- 
rors in  Bills. — The  impossibility  of  ob- 
taining competent  clerical  help  during 
the  war  having  been  advanced  as  an 
excuse  for  errors  made  in  bills  to  cus- 
tomers at  that  time,  an  alleged  mis- 
take of  this  kind  being  under  review, 
the  Illinois  Public  Utilities  Commission 
declared  that  this  difficulty  was  no  con- 
cern of  the  customer's,  his  only  interest 
being  that  he  should  receive  a  correct 
bill  and,  in  case  of  error,  courteous 
treatment  and  proper  reparation.  The 
utility,  knowing  the  conditions  under 
which  its  bills  were  being  sent  out, 
should  have  exercised  particular  care 
and  have  placed  more  than  ordinary 
weight  upon  complaints.  The  commis- 
sion declared  emphatically  that  there 
is  no  more  important  department  of 
a  public  utility's  business  than  that 
devoted  to  the  handling  of  complaints 
by  consumers. 

Stock  Dividend  Approved  by  Maine 
Commission. — In  granting  to  the  Rum- 
ford  Falls  Light  &  Water  Company 
permission  to  increase  its  capital  stock 
and  declare  a  stock  dividend  the  Public 
Utilities  Commission  of  Maine  made 
these  observations  on  the  principle  in- 
volved in  dividends  of  stock:  "This 
company  would  have  had  the  right  to 
distribute  to  its  stockholders  in  the 
form  of  cash  dividends  any  amount 
which  was  properly  available  for  that 
purpose  if,  after  declaring  such  divi- 
dend, it  could  upon  approval  issue  se- 
curities thei-efor,  sell  the  same,  and 
with  money  so  obtained  make  the  addi- 
tions. Instead  of  this,  the  company 
has  withheld  from  its  stockholders 
those  sums  which  might  have  been  dis- 
tributed as  dividends  and  has  used  the 
amounts  so  accumulated  to  produce 
additional  property.  This  property  the 
stockholders  own.  As  an  evidence  of 
such  ownership  they  hold  certificates 
of  stock.  If  these  stockholders  de- 
sire to  have  in  their  possession  in  the 
form  of  certificates  of  stock  additional 
evidence  of  the  ownership  of  this  addi- 
tional property,  no  reason  ie  conceived 
why  the  consent  of  this  commission 
should  not  be  given.  In  any  rate  case 
which  we  might  be  hereafter  called 
upon  to  hear  and  determine  the  amount 
of  outstanding  capital  stock  would  not 
be  conclusive  for  the  commission  as  to 
the  value  of  the  property.     We  should 


allow  the  company  a  fair  return  upon 
only  such  amount  as  we  found  the  value 
of  the  property  to  be.  The  declaration 
of  the  stock  dividend  is  merely  placing 
in  the  hands  of  the  stockholders  fur- 
ther evidence  of  their  ownership  in  the 
unencumbered   property." 

Relation  of  Stand-by  Plants  to  Allo- 
cation of  Costs. — The  Wisconsin  Rail- 
road Commission,  in  granting  to  the 
Wisconsin  Power,  Light  &  Heat  Com- 
pany the  right  to  increase  its  electrical 
rates  in  fourteen  small  communities, 
said  in  dealing  with  the  possibility  of 
uniform  power  schedules:  "The  steam 
stand-by  plants  are  located,  with  a 
small  water-power  development,  at  one 
end  of  the  transmission  system,  and 
the  applicant's  chief  sources  of  power, 
the  hydro-electric  developments  at  Kil- 
bourn  and  Prairie  du  Sac,  are  at  the 
other  end  of  its  system.  It  appears  to 
us  unfair  to  allocate  the  transmission 
system  to  each  community  or  group  of 
communities  on  the  basis  of  its  demand 
on  the  system  and  its  distance  from 
the  prime  source  of  power,  without  giv- 
ing due  consideration  to  the  costs  of 
operating  the  stand-by  plants,  the  dis- 
tance the  communities  considered  are 
from  these  plants,  and  to  the  advan- 
tages arising  from  operating  the  stand- 
by plant  to  assure  the  communities 
continuity  of  service." 

Final  Rulings  of  California  Commis- 
sion in  Redding  Case. — After  a  rehear- 
ing of  the  application  of  the  city  of 
Redding  to  fix  the  sum  to  be  paid  by  it 
to  the  Northern  California  Power  Com- 
pany for  the  acquisition  of  its  electrical 
system  (see  Electrical  World,  Aug. 
16,  1919,  page  377),  the  California 
Railroad  Commission  found  the  fair 
value  of  the  physical  properties,  plus 
overhead,  including  development  cost, 
franchise  value  and  going  concern,  to 
be  $49,177.  In  addition,  severance  dam- 
ages of  $623  were  allowed  for  the  cost 
of  rearrangement  of  the  power  and 
telephone  circuits  used  for  the  com- 
pany's own  requirements,  to  create 
operating  conditions  as  good  as  or 
better  than  existed  in  the  Redding  dis- 
tribution system.  The  commission  re- 
fusea  to  make  any  allowance  for  good 
will  as  an  element  of  value,  holding 
that  a  public  utility  enjoys  a  monopoly 
of  a  particular  business  in  the  com- 
munity it  serves  and  the  public  has  no 
choice  but  to  buy  from  the  utility  or  do 
without  such  service.  The  commission 
also  held  that  profits  made  by  the  util- 
ity through  rates  fixed  by  the  commis- 
sion cannot  be  capitalized  by  the  util- 
ity as  a  measure  of  value.  The  com- 
pany was  held  to  be  entitled  to  reim- 
bursement for  reasonable  development 
cost  unless  it  can  be  shown  definitely 
that  this  cost  has  been  made  up  in 
later  excess  earnings.  The  commission 
refused  to  make  allowance  for  sever- 
ance damages  to  cover  the  loss  of 
business.  The  commission  included  in 
its  decision  an  extended  discussion  of 
the  distinctions  between  valuations  for 
rate-making  purposes  and  valuations 
(as  in  this  case)  to  determine  pur- 
chase price. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


C.  E.  Houston,  former  district  man- 
ager of  the  Southern  California  Edi- 
son Company  at  Oxnard,  has  been  ap- 
pointed district  manager  at  Redondo. 
Mr.  Houston  was  born  at  Sparta,  Ind., 
in  1882  and  went  to  California  in  1904. 
He    immediately   entered   the   operating 


department  of  the  Southern  California 
Edison  Company  as  inspector  and  since 
that  time,  with  the  exception  of  a  tem- 
porary absence  of  two  years,  has  been 
continuously  in  the  employ  of  that 
company.  His  ability  and  conscientious 
efforts  earned  for  him  additional  re- 
sponsibilities with  the  company  and 
in  1912  he  was  made  assistant  fore- 
man of  the  Los  Angeles  district.  Three 
years  later  he  was  promoted  to  be  dis- 
trict foreman  at  Redondo  and  in  1919 
was  appointed  district  manager  of 
Oxnard  district.  He  now  returns  to 
Redondo  to  assume  charge  of  the  com- 
pany's business  in  that  important  lo- 
cality. 

H.  M.  Piatt,  who  has  recently  been 
appointed  editor  of  the  N.  E.  L.  A. 
Bulletin  and  assistant  to  the  director 
of  publicity,  is  a  graduate  in  electrical 
engineering  of  Cornell  University  of 
the  class  of  1911.  After  leaving  col- 
lege Mr.  Piatt  spent  a  year  in  the 
shops  of  the  General  Electric  Company 
at  Schenectady  and  three  years  in  work 
connected  with  the  New  York  subways 
then  being  built.  He  then  joined  the 
business  department  of  the  McGraw 
Publishing  Company  as  field  represent- 
ative of  Several  of  its  publications.  A 
short  time  later  he  was  transferred  to 
the  editorial  staff  of  the  Electric  Rail- 
way Journal,  a  position  he  held  until 
December,  1918,  when  he  was  ordered 
into    active    sei-vice    in   the    Naval    Re- 


serve. He  served  until  the  end  of  the 
war  as  radio  officer  of  the  U.  S.  S. 
Texas,  which  was  in  company  with  the 
British  fleet  in  the  North  Sea  and  along 
the  coast  of  Scotland.  On  leaving  the 
r.avy  Mr.  Piatt  became  engineering 
editor  of  the  Electrical  Record,  holding 
that  post  till  his  present  appointment. 

W.  G.  Kelley  has  been  appointed  as 
assistant  to  Paul  P.  Williams,  engineer 
of  distribution  of  the  Commonwealth 
Edison  Company,  Chicago.  Mr.  Kelley 
has  heretofore  been  in  charge  of  over- 
head construction  for  the  company. 

R.  H.  Ballard,  vice-president  and  gen- 
eral manager  of  the  Southern  California 
Edison  Company,  Los  Angeles,  Cal., 
who  came  east  to  attend  the  recent  ex- 
ecutive committee  meeting  of  the  N.  E. 
L.  A.,  has  spent  some  time  in  New 
York  City  and  Washington,  D.  C.,  on 
company  business.  He  also  visited 
Poughkeepsie,  N.  Y.,  where  his  daugh- 
ter is  attending  Vassar  College.  Mr. 
Ballard,  when  seen  in  New  York  on 
March  21,  with  the  thermometer  regis- 
tering 81,  was  for  once  silent  on  the 
climate  of  southern  California,  of  which 
he,  with  the  others  in  the  "Sunkist" 
region  west  of  the  Rockies,  frequently 
have  much  to  say. 

T.  C.  Martin,  for  a  number  of  years 
secretary  of  the  National  Electric  Light 
Association  and  before  that  a  co-editor 
of  the  Electrical  World,  has  been  ap- 
pointed to  the  engineering  staff  of  the 
Superpower  Survey,  with  headquarters 


T.  C.  MARTIN 


in  New  York  City.  Mr.  Martin  has  de- 
voted his  entire  life  to  a  study  of  con- 
ditions in  the  electrical  industry  and 
has  contributed  much  material  of  per- 
manent value  on  many  phases  of  cen- 
tral-station development. 


John  T.  Sharp,  Jr.,  superintendent 
of  the  Canton  (Miss.)  electric  light  and 
water  works,  has  also  been  appointed 
manager  of  the  Winona  public  utility 
plant  and  will  have  charge  of  the  man- 
agement and  engineering  of  both  plants. 
H.  E.  Johnson,  formerly  of  Dyersburg, 
Tenn.,  is  local  superintendent  at  Wi- 
nona, Miss. 

H.  G.  Ridgway  has  been  promoted  to 
the  position  of  manager  of  the  North 
Bay  division  of  the  Pacific  Gas  &  Elec- 
tric Company  of  California.  Mr.  Ridg- 
way is  a  "native  son"  of  California, 
where  he  was  bom  in  1881.  From  1902 
to  1906  he  was  with  the  Pacific  Tele- 
phone &  Telegraph  Company  and  dur- 
ing the  next  year  was  assistant  to  the 


president  of  the  Stockton  (Cal.)  Gas 
Company.  In  1909  he  was  first  em- 
ployed by  the  Pacific  Gas  &  Electric 
Company.  He  filled  various  clerical 
positions  until  January,  1913,  when  he 
was  appointed  assistant  manager  of 
the  Marin  district.  In  1918  he  was 
promoted  to  be  manager  of  that  dis- 
trict and  in  1919  had  the  Petaluma 
district  added  to  his  territory.  In  De- 
cember, 1920,  he  was  promoted  to  his 
present  position.  Mr.  Ridgway  has  been 
active  in  the  welfare  work  of  his  or- 
ganization. 

Carl  C.  Widener,  former  city  engineer 
of  Bozeman,  Mont.,  and  C.  A.  Truitt, 
formerly  of  Burns  &  McDonald  of 
Kansas  City,  have  become  associated  as 
consulting  engineers  with  offices  in  the 
New  Commercial  National  Bank  Build- 
ing, Bozeman,  Mont.  They  will  spe- 
cialize in  municipal  and  hydraulic  en- 
gineering. 

Alfred  J.  Cleary,  who  has  held  the 
position  of  chief  assistant  city  engi- 
neer of  San  Francisco,  has  resigned  to 
enter  private  practice  as  a  consulting 
engineer,  specializing  in  general  con- 
struction work.  Mr.  Cleary  was  in  the 
employ  of  the  city  engineering  depart- 
ment for  twelve  years  and  was  in 
charge  of  the  construction  of  the  Heteh 
Hetchy  project,  reporting  directly  to 
M.  M.  O'Shaughnessy,  city  engineer. 
Mr.  Cleary  is  succeeded  by  Nelson  A. 
Eckart. 
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John  Hood,  for  a  number  of  years 
connected  with  the  General  Electric 
Company  in  the  capacity  of  engineer  of 
the  San  Francisco  office,  has  resigned 
to  become  associated  with  Catton,  Neill 
&  Company,  Ltd.,  Honolulu,  one  of  the 
Iarg:est  engineering  firms  in  Hawaii. 

George  Oliver  Smith  has  recently 
joined  the  organization  of  the  Ameri- 
can Atmos  Corporation,  formerly  the 
Draeger  Oxygen  Apparatus  Company, 
as    vice-president    and    chief    engineer. 


Since  January,  1913,  Mr.  Smith  has 
been  employed  by  Henry  L.  Doherty  & 
Company,  first  in  their  engineering  de- 
partment and  later  in  charge  of  the 
accident  prevention  department  of  the 
Doherty  organization,  having  executive 
chai'ge  of  accident  prevention  work  and 
welfare  activities.  Mr.  Smith  entered 
the  electrical  field  in  September,  1905, 
as  junior  engineer  of  J.  G.  White  & 
Company,  Inc.  He  worked  in  all  de- 
partments of  this  company  until  the 
fall  of  1910,  when  he  resigned  to  be- 
come junior  engineer  on  examination  of 
new  projects  submitted  for  financing 
with  the  banking  house  of  Coggeshall 
&  Hicks  of  New  York  City.  In  the 
spring  of  1912  he  became  associated 
with  the  International  Motor  Company 
of  New  York  as  engineer  in  the  sales 
department  for  motor-truck  transpor- 
tation. In  January  of  the  following 
year  he  joined  the  engineering  staff  of 
Henry  L.  Doherty  &  Company. 

James  J.  Clifford  has  been  elected 
president  of  the  Res-Pro  Industries, 
Inc.,  Boston,  with  offices  at  209  Wash- 
ington Street.  Mr.  Clifford  has  been 
active  in  certain  manufacturing  phases 
of  the  electrical  industry  and  allied  in- 
terests for  the  past  twelve  years.  He 
was  graduated  in  1908  from  Yale  Uni- 
versity, specializing  in  chemistry,  and 
for  ten  years  was  employed  by  the  Bos- 
ton Woven  Hose  &  Rubber  Company 
at  Cambridge,  Mass.,  attaining  the  post 
of  manufacturing  superintendent.  He 
then  became  president  of  the  Plymouth 
Rubber  Company,  Canton,  Mass.,  leav- 
ing Canton  to  become  chief  executive 
of  the  Res-Pro  organization,  which  is 
developing  a  market  for  a  new  non- 
woven  insulating  tape  and  other  prod- 


ucts manufactured  from  the  basic  ma- 
terial fabricated  by  these  interests. 

Roland  B.  Respess  has  been  elected 
vice-president  of  the  Res-Pro  Indus- 
tries, Inc.,  Boston,  in  chai-ge  of  new  de- 
velopments and  patents.  Mr.  Respess 
has  had  an  extended  experience  in  the 
technical  phases  of  manufacturing,  in- 
cluding a  connection  with  the  McGraw 
Publishing  Company  prior  to  the  addi- 
tion of  the  Hill  interests.  Mr.  Respess 
is  the  inventor  of  the  processes  owned 
by  the  Res-Pro  organization.  He  will 
make  his  headquarters  at  Boston. 

C.  L.  Brown,  for  a  number  of  years 
district  manager  of  the  Chicago  office  of 
the  Elliott  Company,  Jeannette,  Pa., 
manufacturer  of  power  accessories,  has 
been  appointed  sales  manager  of  the 
company  to  succeed  James  E.  Watson. 

Robert  E.  Rae,  who  has  been  con- 
nected with  the  electrical  industry  for 
many  years,  has  assumed  the  position 
of  general  manager  of  the  Northwest- 
ern Electric  Equipment  Company,  elec- 
trical supply  jobber  at  35  Vestry  Street, 
New  York  City.  Mr.  Rae  entered  the 
service  of  the  Western  Electric  Com- 
pany in  1897  and  devoted  his  attention 
particularly  to  shipping  service  and 
to  making  special  stock  studies.  In 
this  work  he  has  been  associated  for 
varying  periods  with  several  of  the 
Western  Electric  branches.  In  1908  he 
was  placed  in  chai'ge  of  the  local  house 
for  sales  and  service  in  New  York  City 
and  in  1910  opened  and  managed  the 
Buffalo  house,  but  left  that  year  to  join 
the  organization  of  Stanley  &  Patter- 
son, New  York  City,  as  sales  manager. 
In  1915  Mr.  Rae  went  to  the  Columbia 
Graphophone  Company  as  assistant  to 
the  general  sales  manager. 

Henry  B.  Oatley  has  been  elected 
vice-president  in  charge  of  engineer- 
ing of  the  Locomotive  Superheater 
Company,  manufacturer  of  superheat- 
ers   and    boilers,    with    offices    in    New 


York.  In  1910  Mr.  Oatley  entered  the 
employ  of  the  Locomotive  Superheater 
Company  as  mechanical  engineer  and 
in  1916  was  appointed  chief  engineer 
for  the  company.  Mr.  Oatley  is  a  rec- 
ognized authority  on  superheating. 


Frank  V.  Burton,  who  for  the  past 
nineteen  years  has  been  connected  with 
the  Bryant  Electric  Company,  Bridge- 
port, Conn.,  and  during  the  past  three 
years  served  as  general  sales  manager, 
has  resigned  to  become  general  sales 
manager  for  Henry  D.  Sears,  general 
sales  agent  for  Weber  wiring  devices, 
Boston.  Mr.  Burton  entered  the  elec- 
trical field  about  thirty  years  ago,  and 
owing  to  the  proiiiinent  positions  which 
he  has  held  he  has  become  well  known 


in  electrical  circles.  In  1891,  at  the 
age  of  seventeen,  he  established  an 
electrical  contracting  and  supply  busi- 
ness in  Albany,  N.  Y.  In  1895  he 
joined  the  supply  department  of  the 
Western  Electric  Company  as  an  under- 
study to  Fred  H.  Wilkins,  Samuel  A. 
Chase  and  E.  W.  Rockefellow.  Next 
came  a  shoit  but  important  connection 
with  Sandei-son  &  Porter,  consulting 
engineers  of  New  York.  In  the  sum- 
mer of  1902  Mr.  Burton  entered  the 
employ  of  the  Bryant  Electric  Company 
and  has  since  served  successively  as 
sales  service  manager,  Eastern  sales 
manager  and  general  sales  manager. 
During  his  connection  with  the  Bryant 
Electric  Company  Mr.  Burton  compiled 
the  Bryant  catalogs,  which  now  form 
an  important  contribution  to  the  ad- 
vertising literature  of  the  trade.  He 
has  also  been  active  in  several  sections 
of  the  Associated  Manufacturers  of 
Electrical   Supplies. 


Obituary 


Howard  S.  Johnson,  president  of  the 
Charleston  (W.  Va.)  Electrical  Supply 
Company,  electrical  jobber,  died  on 
Feb.  25  at  his  home  in  that  city. 

Fayon  Ernest  Lauderbach,  assistant 
sales  manager  of  the  Bussman  Manu- 
facturing Company  of  St.  Louis,  Mo., 
died  Feb.  26  following  an  operation. 
He  was  an  active  member  of  the  St. 
Louis  Electrical  Board  of  Trade  and 
for  years  had  been  closely  associated 
with   all   local   electrical    activities. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Fan  Manufacturers  Divided  Over 
Sales  Outlook 

FAN  manufacturers  are  divided  in  their  opinion  over  the 
outlook  for  sales  during  the  present  year,  according  to  a 
discussion  which  developed  at  the  meeting  of  the  Fan  JMotor 
Section,  Associated  Manufacturers  of  Electrical  Supplies, 
held  in  New  York  City  on  March  16. 

Virtually  every  manufacturer  reported  a  large  stock  of 
fans  on  hand  to  start  the  year,  so  there  should  be  little 
difficulty  as  to  the  supply  unless  sales  are  unusually  large. 
This  is  especially  true  because  jobbers  in  some  sections  of 
the  country  are  carrying  over  large  fan  stocks  from  last 
year.  In  the  East  this  is  the  main  factor  in  the  very 
cautious  manner  in  which  jobbers  have  ordered  fans  thus 
far.  In  the  Middle  West  jobbers'  stocks  are  large  too,  and 
advance  buying  is  consequently  conservative.  The  South 
and  Southwest,  however,  have  shown  up  well  in  the  volume 
of  orders  placed   to  date. 

Fan  prices,  following  the  cut  of  about  10  per  cent  earlier 
this  year,  are  said  to  be  as  low  at  present  as  manufacturing 
costs  warrant.  Any  further  reduction  would  probably  be  in 
the  nature  of  taking  a  loss  in  order  to  move  goods,  as 
present  stocks  of  fans  were  largely  manufactured  when 
labor  and  raw  materials  were  at  peak  prices.  In  view  of 
the  lower  cost  of  material,  however,  and  especially  if  the 
trend  of  labor  cost  continues  downward,  it  is  logical  to 
expect  decided  reductions  in  fan  prices  for  1922.  W.  W. 
Mumma,  manager  of  fan  motor  sales,  Robbins  &  Myers 
Company,  was  chosen  chairman  of  the  Fan  Motor  Section 
of  the  A.  M.  E.  S.  for  the  ensuing  year. 


Radio  Manufacturers  See  Need  of 
Standardizing  Distribution 

DISCUSSION  of  ways  and  means  to  stabilize  and  im- 
prove the  selling  end  of  the  radio  apparatus  manu- 
facturing industry  was  one  of  the  things  which  figured 
largely  in  the  radio  -convention  and  exhibit  held  at  the 
Hotel  Pennsylvania,  New  York  City,  last  week.  At  present 
there  are  any  number  of  small  so-called  "back-yard  manu- 
facturers" making  radio  apparatus  who  have  little  or  no 
knowledge  of  accounting  methods  or  of  labor  costs,  over- 
head expense,  etc.  Furthermore,  amateurs  with  some 
knowledge  of  wireless  frequently  make  and  sell  more  or  less 
efficient  pieces  of  apparatus  for  whatever  price  they  can 
obtain.  This  condition  may  be  perfectly  ethical  under  a 
system  of  open  competition,  but  it  undoubtedly  does  not 
work  for  the  general  good  of  the  industry. 

The  more  responsible  radio  manufacturers  even  admit 
that  they  themselves  have  at  this  time  no  very  definite  sell- 
ing plan  or  sales  outlet  for  their  products.  In  fact,  the 
general  practice  at  present  seems  to  be  to  sell  apparatus 
to  whoever  will  buy — be  he  hardware  dealer,  sporting 
goods  dealer,  electrical  jobber  or  in  some  other  line. 

This  situation  was  one  of  the  things  discussed  at  an 
informal  meeting  of  the  manufacturing  interests  at  the 
above-mentioned  convention  on  March  18.  The  consensus 
of  opinion  was  that  radio  manufacturers  must  stop  pulling 
at  cross  purposes  as  regards  selling  policy  on  their  product. 
Various  views  pro  and  con  were  heard  as  to  whether  a 
manufacturer  in  this  line  should  sell  only  through  electrical 
supply  jobbing  houses  with  the  formation  of  special  radio 
departments,  or  direct  to  retail  dealers,  or  whether  jobbers 
handling    nothing    but    radio    apparatus    were    warranted. 


No  decision  was  reached,  but  following  the  forthcoming  or- 
ganization of  radio  manufacturers,  whose  tentative  plans 
for  joining  the  Associated  Manufacturers  of  Electrical  Sup- 
plies as  a  separate  section  are  described  elsewhere  in  this 
issue,  it  is  the  intention  to  arrive  at  some  solution  of  this 
problem.  

Meter  Supply  Ample  for  Existing  Demand 

THE  stock  of  watt-hour  meters  for  residence  use  is  now 
ample  to  supply  existing  needs  throughout  the  United 
States  and  Canada.  Where  there  may  be  a  few  back  orders 
holding  over  they  are  more  nearly  overcome  than  at  any 
time  in  the  past  two  years.  At  the  same  time  the  general 
demand  for  meters  has  showed  a  decided  falling  off  from 
normal  buying  because  of  the  holding  off  in  residence  con- 
struction. 

During  1920  and  part  of  1919,  central  stations  were  gen- 
erally out  of  house  meters  and  factories  were  away  behind 
on  orders.  It  would  seem  that  in  order  to  forestall  such  a 
condition  occurring  again,  when  building  shall  have  started 
in,  the  central  stations  should  watch  very  carefully  for  any 
indications  of  returning  demand  and  attend  to  their  require- 
ments far  enough  in  advance  of  the  actual  demand  to  allow 
the  producers  to  get  their  factories  going  in  full  force. 
Present  retrenchment  methods  must  in  time  give  way  to 
foresightedness  to  forestall  poor  service  in  the  future. 

The  outlook  in  the  meter  field  for  1921  is  reported  to  be 
good.  Increased  capacity  in  the  last  two  years  gives 
ample  possibilities  for  production.  Canadian  business  pro- 
vides a  good  export  market,  and  even  with  the  unfavorable 
conditions  of  exchange,  the  other  export  fields  present  a 
good  demand.  An  improvement  in  exchange  would  open 
this  market  to  a  large  extent. 

There  is  a  tendency  to  larger  sizes  than  5  amp.  and  10 
amp.  capacity  for  home  service,  and  appliance  and  range 
loads  are  calling  for  sizes  up  to  25  amp.  This  is  heaviest, 
as  is  expected,  from  districts  where  water-power  service 
at  a  relatively  low  rate  is  available. 


Appliance  Dealers  Forced  to  Carry 
Minimum  Stocks 

SOME  resentment  against  the  dealer  has  appeared  among 
manufacturers  of  appliances  and  their  jobbers  in  the 
Middle  West,  who  claim  that  in  the  majority  of  cases  the 
dealer  has  cut  his  stock  far  below  normal,  leaving  the 
burden  of  preparing  for  future  demand  on  the  shoulders 
of  the  producer  and  distributer.  To  some  extent  this  resent- 
ment has  a  basis  in  fact.  It  is  a  certainty  that  sooner  or 
later  the  public  will  turn  again  to  the  buying  of  electrical 
devices  in  quantities,  and  though  no  date  could  possibly  be 
set  for  this  resumption  of  activity  it  is  incumbent  upon 
the  manufacturer  to  continue  producing  and  the  jobber 
to  continue  stocking  in  order  to  prevent  a  temporary  short- 
age and  the  resultant  temporary  inflation.  In  view  of  this 
condition  of  affairs  it  does  not  seem  unjust  for  the  manu- 
facturer and  the  jobber  to  call  on  the  dealer  to  carry  his 
share  of  the  load  by  stocking  up  to  normal. 

Investigation  of  many  widely  scattered  retail  stores  in 
Chicago  shows  the  truth  of  the  charge  made  by  the  pro- 
ducers and  distributers.  Dealers  are  not  carrying  normal 
stocks  of  appliances  and  are  doing  the  minimum  of  order- 
ing. Stocks,  of  course,  vary  considerably,  and  where  some 
dealers  have  reduced  their  supplies  to  a  two  weeks'  basis 
others  are  doing  business  on  a  thirty-day  or  sixty-day  basis 
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as  compared  with  a  former  basis  of  sixty  or  ninety  days 
respectively. 

Dealers  in  the  majority,  however,  are  not  cutting  down 
stocks  through  any  desire  to  harm  the  manufacturer  or  the 
jobber  or  even  to  escape  their  just  part  of  the  burden  of  the 
falling  market.  The  retail  dealer  in  the  Middle  West  in 
the  main  is  a  small  merchant  whose  capital  is  necessarily 
limited.  He  must  deal  in  commodities  which  will  give  him 
a  comparatively  speedy  turnover,  and  the  demand  for  the 
smaller  appliances,  such  as  percolators,  toasters  and  other 
hollow  ware,  and  for  heating  devices  of  various  sorts,  is 
undeniably  slow.  Even  so,  if  the  dealer  and  the  public 
considered  prices  for  these  goods  in  lirte  with  the  general 
trend   more   liberal   stocks   undoubtedly   would   be   carried. 

Inquiries  for  hollow  ware  and  heating  devices,  dealers 
report,  are  numerous,  but  dissatisfaction  with  prices  is 
keeping  sales  down  to  a  negligible  few.  An  interesting 
sidelight  is  that  washing-machine  sales  are  in  a  number  of 
cases  being  made  to  the  persons  who  expect  to  spend  $10 
for  a  percolator  retailing  for  $20  and  are  easily  persuaded 
to  deposit  their  money  as  a  first  payment  on  a  washer. 
Washing  machines  are  the  "best  sellers"  of  the  present 
appliance  market. 

In  answer  to  the  charge  that  their  stocks  are  entirely 
too  low  the  dealers  contend  that  the  solution  of  the  situa- 
tion is  in  the  hands  of  the  manufacturers  and  jobbers,  but 
particularly  the  manufacturers.  Inquiries,  they  say,  show 
that  a  decrease  in  appliance  prices  would  have  a  consider- 
ably stimulating  effect  on  demand  and  would  enable  them 
to  stock  up  to  normal  again  with  confidence.  Until  such 
time  as  the  manufacturers  can  afford  such  cuts,  the  opinion 
is,  the  present  deadlock  must  continue. 


Westinghouse  Drops  Price  of  Small 
Supply  Items  About  6  per  Cent 

EFFECTIVE  on  March  10  the  Westinghouse  Electric  & 
Manufacturing  Company  has  again  reduced  prices  on 
the  60,000  to  80,000  supply  items  contained  in  catalog  10-A. 
The  reduction  varies,  but  averages  on  the  whole  about  6  per 
cent.  Included  in  the  items  affected  are  commutator  and 
controller  copper  parts,  resistance  grids,  armature  and  field 
coils,  brush  holders,  transformer  replacement  parts  and 
parts  for  electrical  machinery  in  general. 


Wire  Production  Curtailed  Under 
Light  Demand 

MANUFACTURERS  report  that  demand  for  insulated 
wire  is  quiet.  Jobbers  are  still  for  the  most  part 
endeavoring  to  get  rid  of  supplies  on  hand,  contractors  have 
not  much  to  do  except  small  repair  jobs,  the  promise  offered 
by  a  return  of  the  building  industry  yet  hangs  some  months 
off  on  the  horizon  and  utilities  are  short  of  money.  Por 
these  reasons  producers  apparently  do  not  expect  a  ■'eturn 
of  strong  demand  in  the  near  future.  Production  is  con- 
siderably curtailed,  operation  at  from  50  to  75  per  cent  of 
capacity  being  about  the  general  average.  Stocks  are 
gradually  piling  up,  however,  and  deliveries  are  prompt, 
with  shipment  from  stock  up  to  two  weeks  prevailing. 

Prices  are  thought  to  have  reached  rock  bottorn  as  copper, 
cotton  and  rubber  are  all  about  as  low  as  they  can  go,  it 
seems,  while  wage  reductions  have  also  been  made  to  some 
extent.  Consumers  in  many  cases  admit  that  present  wire 
prices  are  attractive  but  say  that  money  conditions  prevent 
their  stocking  up.  A  carload  lot  of  No.  14  rubber-covered 
wire  is  quoted  by  several  representative  producers  at  from 
$7.50  to  $7.75  per  1,000  ft.,  but  it  is  known  that  these 
quotations  have  been  cut  considerably  by  smaller  producers. 
An  average  base  working  price  for  weatherproof  wire  at 
the  present  time  would  probably  be  about  16  cents,  though 
most  manufacturers  are  not  quoting  base  prices. 

Bare-copper  wire  business  presents  much  the  same  condi- 
tions as  does  insulated  wire.  Utilities  are  buying  some  but 
not  much,  and  demand  from  electric  railways  is  very  largely 
only  for  repairs.  The  finer  sizes  of  bare  wire,  which  last 
summer  were  so  hard  to  obtain,  are  now  even  in  less  call 


than  the  large  sizes,  and  stranded  wire,  as  demand  for  pur- 
poses such  as  small  motor  manufacture,  is  especially  slow. 
There  is  considerable  optimism,  however,  regarding  pros- 
pects of  present  conditions  improving.  Deliveries  of  bare 
copper  wire  are  all  that  can  be  desired,  as  orders  are  filled 
in  about  ten  days  to  two  weeks.  A  representative  base 
price  would  be  about  14J  to  15  cents. 


Russian  Electric  Industries  at  Low  Rate 

THE  official  Soviet  gazette,  Pratvda,  of  Moscow,  pub- 
lishes some  interesting  figures  regarding  the  electro- 
technical  industries  in  Russia.  According  to  this  official 
paper  the  Erikson  works  turned  out  10,000  pieces  of 
telegraph  apparatus  in  1916;  at  present  it  is  turning  out 
only  250.  The  Russian  Siemens-Schuckert  works  formerly 
supplied  machinery  of  24,000  kw.  a  year;  at  present  it  is 
scarcely  6,000  kw.  The  cable  works  formerly  used  about 
250,000  Russian  poods  of  copper  per  year;  present  use  is 
only  about  25,000  poods.  The  Russian  branch  of  Siemens 
&  Halske  formerly  supplied  7,500  Morse  instruments  per 
year,  while  today  the  production  has  decreased  to  only  150 
instruments.  Measuring  apparatus,  radio  telegraphic  appa- 
ratus and  similar  articles  are  not  manufactured  at  all 

The  Soviet  authorities  are  making  great  efforts  to  obtain 
the  necessary  workmen  for  the  electrotechnical  industries, 
for  the  telephone  as  well  as  the  telegraph  service  is  in  a 
most  deplorable  condition.  It  is  stated  that  the  want  of 
men  is  chiefly  responsible  for  the  conditions  prevailing  in 
the  electrotechnical  industries.  In  former  times  more  than 
30,000  hands  were  employed  in  these  industries;  today 
there  are  scarcely  6,000.  Formerly  nearly  70  per  cent  of 
the  workmen  were  skilled  laborers;  at  present  hardly  10  per 
cent  are  skilled.  The  paper  adds  that  in  the  district  of 
Peterhof,  where  the  large  Putilow  works  are  situated,  the 
whole  telegraph  and  telephone  service  is  entirely  out  of 
order  and  no  communication  is  possible.  On  account  of 
lack  of  material  and  skilled  workmen  no  repair  work  can  be 
undertaken. 

The  Metal  Market  Situation 

THE  copper  market  shows  no  improvement  as  regards 
buying,  although  perhaps  fewer  of  the  small  producers  are 
willing  to  offer  electrolytic  for  prompt  delivery  at  12  cents, 
at  which  price  it  can  still  be  purchased.  Foreign  demand 
is  light;  in  fact,  the  removal  of  400,000,000  pounds  of  cop- 
per from  the  market  for  export  shipment  does  not  seem 
to  have  stimulated  buying  at  all  as  yet.  Wire  drawers  are 
ordering  small  quantities,  and  a  slightly  improved  demand 
for  radiator  tubes  and  brasses  is  noted  from  the  automobile 
industry;  but  general  sales  are  not  large  enough  to  stiffen 
prices  or  to  induce  the  rush  of  orders  that  it  is  believed 
will  follow  such  a  stiffening.  Copper  production  is  now 
probably  below  50  per  cent  of  capacity,  and  yet  stocks  con- 
tinue to  pile  up.  A  further  drastic  cut  in  production  seems 
necessary. 

Zinc  operation  at  present  is  only  about  a  fourth  of  ca- 
pacity, but  the  market  continues  dull.  Demand  for  lead  on 
the  whole  has  continued  to  slacken,  but  the  price  holds  firm. 

NEW  YORK  METAL  MARKET  PRICE 

March  15,   1921      March  22,  1921 
£      3        d  £       s      d 
67      0       0              68      0      0 


Copper 

London,  standard  ^pot. 


Prime  Lake. . . 

Electrolytic.  . 

Casting 

Wire  base 

Lead,  trust  price 

Antimony 

Nickel,  ingot 

Sheet  zinc,  f.o.b.  smelter. . .    . 

Zinc,  spot 

Tin 

Aluminum,  98  to  99  per  cent . 


Cents  per  Pound  Cent^  per  Pound 

12  25  — 12  50  12  37-12  62 

12  00— 12  25  12  00— 12  50 

11  75  n.75 

15  00  15.00 

4  00  4  03 

5  50  5.37 
41  00  41.00 
1 1   no  II .  00 

5  27!  5-20 

28  50  28.50 

28  00  28.00 


OLD  METALS 


Heavy  copper  ar.d  wire. 

Brafw,  heavy 

Brass,  light 

Lead,  heavy 

Zinc,  old  scrap 


Cents  per  Pound  Cents  per  Pound 
10.00—10.25         9  50—10  00 
5.75—  6  00         5  75—  6  00  • 
4  00—  4  25         4  00—  4  25 
3  25—  3  50         3  12—  3  62 
2  87i-  3  00         2  76i-  3  UO 
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The  Week 

EV  TRADE 


Prices  When   Quoted   Are  Those  Prevailing   at  the 

Opening  of  Business  on  Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


FROM  the  viewpoint  of  actual  buying  in  the  electrical 
supply  field  the  condition  of  the  industry  has  shown  no 
change  in  the  past  two  weeks.  Buying  from  day  to  day  to 
satisfy  maintenance  needs  covers  the  principal  situation 
pretty  well,  with  here  and  there  a  little  for  some  new  con- 
struction. Stocks  are  being  kept  on  as  even  a  level  as  possi- 
ble in  order  not  to  increase  inventories.  Manufacturers  are 
small  purchasers  and  are  running  their  plants  much  below 
capacity.    The  future,  however,  appears  bright. 

Building  shows  better  in  the  St.  Louis  territory,  and  the 
authorization  in  New  York  of  the  withholding  of  taxes  on 
dwellings  for  ten  years  is  proving  a  great  inducement  to 
builders  in  that  city,  a  large  increase  in  filed  plans  having 
been  noted. 

NEW  YORK 

Signs  of  an  improvement  in  the  building  industry  lend 
some  encouragement  despite  the  fact  that  present  business 
is  not  increasing  fast.  The  ordinance  recently  adopted 
which  exempts  new  dwellings  from  taxation  for  ten  years 
has  already  made  its  effect  felt.  In  the  two  weeks  follow- 
ing Feb.  26,  when  the  ordinance  went  into  effect,  plans  for 
homes  for  1,076  families  were  filed,  which  represents  an 
increase  of  611  per  cent  over  the  same  period  in  1920.  There 
is  also  a  considerable  volume  of  building  work  of  all  sorts 
now  on  the  boards,  according  to  authoritative  information, 
which  has  got  no  further  than  the  architect  as  yet.  Of 
course,  it  will  take  some  time  for  the  effect  of  this  to  be 
felt,  but  the  last  half  of  the  year  is  pretty  certain  to 
see  better  business  than  the  first  half. 

The  week  past  presents  no  new  developments  to  trade. 
There  is  some  work  being  done  in  the  way  of  repairing  and 
wiring  of  houses,  but  individual  jobs  are  small.  Collections 
are  fairly  good. 

Fuses. — Stocks  in  most  cases  are  good  in  all  sizes,  but 
demand  is  slow.  N.  E.  C.  standard,  non-renewable  30-amp. 
fuses  sell  for  from  12  cents  to  13i  cents  in  standard-package 
lots,  with  most  jobbers  near  the  lower  price. 

Lamps. — Demand  is  spotty  as  among  different  jobbers, 
for  some  are  feeling  the  usual  spring  slump,  while  others 
report  that  sales  hold  up  well.  Manufacturers  are  down  to 
a  four-day-per-week  production  basis  but  are  still  slightly 
overstocked. 

Lead-Covered  Wire. — Very  little  is  carried  in  stock  except 
some  No.  14  duplex  and  1,000  ft.  of  this  sells  for  from  $42 
to  $60.    Demand  is  small. 

Heating  Appliances. — Sales  are  badly  off,  and  a  few  job- 
bers are  overstocked,  but  for  the  most  part  small  supplies 
are  carried.  There  is  a  decided  feeling  among  jobbers  that 
prices  will  be  reduced,  and  any  ordering  that  is  done  is 
conservative. 

Conduit. — Demand  remains  off  and  stocks  are  average. 
In  2,500-ft.  lots  i-in.  black  brings  from  $69  to  $72,  and  1-in. 
black  from  $130  to  $149  per  1,000  ft. 

Locknuts,  Washers  and  Bushings. — Demand  is  as  light  as 
for  conduit,  with  fairly  small  stocks  in  general.  Some  job- 
bers do  not  sell  on  a  discount  basis,  but  others  are  quoting 
all  the  way  from  50  to  65  per  cent,  depending  upon  the  size 
of  their  stock. 

Flexible  Armored  Conductor. — Demand  continues  poor, 
with  little  residence  construction  work  on  hand.  Stocks  are 
about  normal,  vnth  a  price  of  $62  to  $66  per  1,000  ft.  asked 


for  No.  14  double-strip.    Rumors  of  possible  price  increases 
continue  to  circulate. 

Metal  Molding. — 'There  is  some  movement  of  this  item, 
though  nothing  big.  Stocks  vary,  but  are  mostly  low.  In 
1,000-ft.  lots  the  three-wire  to  four-wire  size  sells  for  $6.55 
to  $6.90  per  100  ft.,  though  higher  quotations  are  asked  in 
some  quarters. 

Rubber-Covered  Wire. — Demand  is  no  better  at  prices  of 
$7.75  to  $8.25  per  1,000  ft.  for  No.  14  single-braid.  Stocks 
are  fairly  small. 

CHICAGO 

Building  permits  amounting  to  more  than  $23,000,000 
in  the  last  seven  weeks  seem  to  point  to  an  early  reversal 
of  present  conditions  of  extreme  quiet  in  the  electrical  field. 
An  abnormally  high  percentage  of  the  permits  concern  hous- 
ing facilities,  and  every  day's  developments  point  to  a  con- 
tinuation of  this  class  of  building.  Certain  strong  financial 
interests  have  announced  their  willingness  to  loan  money 
at  6  per  cent  in  almost  unlimited  amounts  for  housing  con- 
struction, and  every  architect  is  busy  taking  bids  on  about 
as  many  apartment  house  and  residence  propositions  as 
he  can  handle. 

The  temper  of  the  electrical  industry  is  spotty.  The 
manufacturers,  in  general,  discerning  evidence  of  approach- 
ing fair  business,  are  optimistic.  The  jobbers,  with  stocks 
mounting  in  most  lines  and  with  customers  still  complain- 
ing about  high  prices,  are  able  to  say  that  they  are  not 
discouraged.  Among  the  retailers  the  extremes  of  feeling 
can  be  found.  It  is  more  true  now  than  ever  before  that 
the  dealer  who  is  out  after  business  all  the  time  and  who 
keeps  a  small  but  representative  stock  is  getting  along 
nicely,  while  the  lazy  or  unwise  dealer  is  finding  plenty 
of  spare  time  in  which  to  study  his  competitor's  manner  of 
doing  business.  In  the  appliance  industry  washing  machines 
are  showing  real  activity  where  they  are  properly  pushed, 
although  the  used  machine  question  is  getting  a  good  deal 
of  consideration. 

Collections  are  reported  as  easier  than  a  month  ago, 
probably  because  sales  have  been  light  and  accounts  receiv- 
able have  thereby  been  automatically  diminished.  Install- 
ment collections  have  been  delayed  by  non-employment, 
yet  the  consensus  of  opinion  is  that  this  feature  is  not  so 
bad  as  had  been  expected.  The  employment  situation  is 
distinctly  better  in  the  automobile  centers,  the  largest 
Detroit  plant,  for  instance,  running  at  about  70  per  cent 
capacity  as  against  20  per  cent  a  few  weeks  ago.  The  sur- 
plus of  labor  throughout  the  section  is  so  great,  however, 
that  it  is  not  felt  a  threatened  packing-plant  strike  could 
be  made  sufficiently  effectual  to  be  serious  for  any  great 
length  of  time. 

Bare  Copper  Wire. — The  market  on  electrolytic  copper  is 
even  weaker  than  at  last  report  and  the  price  of  wire  is 
correspondingly  low.  Few  transactions  are  noted.  The 
published  quotation  on  No.  8  in  1,000-lb.  lots  is  16  cents 
per  pound,  but  this  price  is  being  shaded  somewhat  on  all 
sides. 

Insulated  Copper. — Quiet  prevails,  uncertain  price  futures 
tending  to  scare  off  intending  buyers,  who  apparently  think 
it  possible  that  copper  will  reach  even  lower  levels  than 
those  prevailing.  Promise  of  increased  activity  in  con- 
struction points  to  good  trade  in  insulated  wire  in  the  near 
future.  No.  14  rubber-covered  wire  is  offered  at  $7.75 
per  1,000  ft.  in  1,000-ft.  lots,  and  No.  6  triple-braid  weather- 
proof, quoted  on  a  19-cent  base,  can  be  obtained  for  from  19 
cents  to  19i  cents  per  pound  on  actual  purchases. 

Conduit. — As  yet  improved  construction  activity  has 
failed  to  show  reflection  in  demand  for  conduit.  Contractors 
who  will  need  supplies  vinthin  the  next  ninety  days  are  still 
holding  off,  evidently  expecting  lower  prices.  Present 
quotation  on  J-in.  black  conduit  is  $64  per  1,000  ft.  in  5,000- 
Ib.  lots.     This  price  is  he'd  firmly. 

Flexible  Armored  Conductor. — Here,  too,  contractors  are 
holding  off  on  purchases,  regardless  of  building  activity 
proposed.  In  5,000-ft.  lots  $62  per  1,000  ft.  for  No.  14  two- 
wire,  double  strip,  is  being  held  well.  There  is  plenty  of 
conductor  in  jobbers'  hands. 
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BOSTON 

A  better  tone  was  evident  in  business  last  week,  inquiries 
showing:  a  tendency  to  increase,  with  some  encouraging 
orders.  Activity  in  the  confectionery  manufacturing  field 
is  apparent,  following  price  reductions  all  along  the  line. 
Textile  and  leather  manufacturers  are  not  quite  so  busy  as 
in  January,  but  the  outlook  is  good.  Jobbers'  stocks  in  the 
electrical  field  are  running  low  and  buying  is  on  a  hand-to- 
mouth  basis,  with  nominal  reserves.  Prices  show  little 
change  over  last  week.  Collections,  while  leaving  much  to 
be  desired,  ai-e  far  from  gloomy.  The  continued  strike  of 
the  building  trades  at  Boston  impedes  the  resumption  of 
construction  work  badly  needed  by  the  public.  With  this 
out  of  the  way,  the  sale  of  wiring  material  is  expected  to 
•  be  extremely  active.  That  labor  must  accept  reduced  pay 
generally  is  taken  almost  for  granted  by  the  public. 

Motors. — Inquiries  are  in  better  volume  and  some  sales 
are  going  through.  Jobbers'  stocks  are  equal  to  current  de- 
mands in  most  of  the  lower  sizes.  A  call  for  fairly  large 
motor-generator  sets  was  noted  last  week.  Prices  are 
firm. 

Rigid  Conduit — Very  little  pipe  is  moving  but  stocks  are 
not  excessive.  Long-delayed  shipments  have  prevented 
over-accumulation  in  many  cases.  Prices  are  steady,  follow- 
ing recent  reductions.  Galvanized  1-in.  sells  for  $150.78  in 
less  than  5,000-ft.  lots  and  for  $141.41  in  5,000-ft.  to  car- 
load lots.  Black  pipe,  same  size  is  quoted  at  $147.65  and 
$131.20  respectively.  The  i-in.  galvanized  sells  for  $80.62 
and  $72.40  on  the  foregoing  quantity  subdivisions,  black 
conduit,  J-in.,  bringing  $75.52  and  $67.30. 

Non-metallic  Flexible  Conduit. — Quiet  demand  and  good 
stocks  are  the  rule.  The  3^2 -in.  size  moves  at  $22  per  1,000 
ft.  in  5,000-ft.  lots,  and  the  A-in.  size  commands  $24. 

Flexible  Armored  Conductor. — No.  14  two-wire  double- 
strip  sells  at  $67  per  1,000  ft.  in  1,000-ft.  lots.  Little  of  this 
material  is  passing  around  on  account  of  the  limited  demand. 

Cross-arms. — Long-leaf  yellow  pine  arms  are  moving  well 
in  response  to  the  central-station  demand.  The  two-pin 
arms,  34-in.  x  44-in.,  bring  46  cents  each  in  moderate  quan- 
tities, price  on  four-pin,  5.5-ft.  arms  being  92  cents  each 
and  on  six-pin,  8-ft.  arms  $1.23  each.  Fair  stocks  are  in 
hand. 

Pole-Line  Hardware. — Prices  are  rather  upset  on  account 
of  spotty  stocks  and  over-accumulations  in  some  quarters. 
Braces,  bolts  and  screws  are  not  hard  to  get,  but  are  weak 
where  the  pressure  to  sell  is  heavy. 

Wire. — Weatherproof  base  is  unsteady,  running  from  15i 
to  17  cents,  with  fair  stocks.  Rubber-covered  wire  is  selling 
at  $7.75  per  1,000  ft.  in  the  No.  14  size,  5,000-ft.  lots. 

Magnet  Wire. — Demand  is  dull  and  stock  shipments  are 
being  made. 

Appliances.  —  Business  shows  a  little  improvement  in 
washers  and  vacuum  cleaners.  Stocks  are  pretty  well  re- 
duced. Recent  price  reductions  by  a  few  makers  of  washers 
are  declared  to  have  stimulated  business  for  only  a  fort- 
night or  so.  Vigorous  sales  efforts  are  yielding  good  fruit. 
Little  fan  buying  is  in  progress  yet,  on  account  of  the 
number  carried  over  from  last  season. 


ATLANTA 

Little  or  no  change  in  the  underlying  conditions  through- 
out the  district  is  to  be  noted  this  past  week,  although 
the  opinion  seems  to  prevail  that  conditions  are  going  to 
improve  slowly  and  will  reach  a  normal  basis  before  the 
iarly  fall.  The  Atlanta,  Birmingham  &  Atlantic  Railway 
announces  the  operation  of  trains  over  the  entire  system 
and  expects  service  to  be  nearly  normal  within  the  next 
few  days. 

Electrical  contractors  report  that  their  business  continues 
on  the  hand-to-mouth  basis,  with  little  or  no  evidence  of 
heavy  orders,  and  inquiries  are  again  slumping  off.  Whole- 
sale hardware  lines,  however,  report  a  slight  improvement 
in  the  volume  of  orders,  and  collections  in  this  line  are  some- 
what better  than  for  several  weeks  past.  Local  building 
permits  for  the  first  half  of  March  approximate  $500,000, 


which  equals  the  total  value  of  permits  for  each  of  the  prior 
two  months.  The  labor  supply  in  all  the  Southern  cities  is 
ample;  in  fact,  non-employment  is  reported  to  have  shown 
considerable  increase  over  last  month,  the  majority  of 
unemployed,  however,  being  in  the  unskilled  class. 

Exhaust  Fans. — The  early  spring  has  caused  a  sudden 
and  rather  unexpected  demand  for  exhaust  fans  in  sizes 
from  18  in.  to  48  in.  Local  stocks  are  in  sufficient  volume  to 
take  care  of  all  orders  up  to  the  present  time,  and  manu- 
facturers report  deliveries  sufficient  to  maintain  good  ship- 
ments. Prices  are  approximately  10  per  cent  under  those 
quoted  last  year. 

Mangles. — Local  campaigns  have  caused  a  healthy  move- 
ment and  local  stocks  were  practically  exhausted  the  first 
of  this  week,  though  shipments  are  on  the  road  in  sufficient 
quantities  to  relieve  the  situation. 

Washing  Machines. — The  spring  movement  has  not  begun, 
although  local  campaigns  have  served  to  assist  in  moving 
a  limited  number  of  machines.  Stocks  are  heavy  with  prices 
unchanged. 

Schedule  Material. — Jobbers  report  business  in  this  line 
as  rather  slow,  orders  received  being  small  in  size  with  no 
immediate  prospect  for  material  increases.  Stocks  are 
reported  in  first-class  shape. 

Panelboards. — Completion  of  buildings  undertaken  in  the 
late  fall  has  served  to  sustain  the  movement  in  this  line,  the 
demand  being  for  small  power  boards  and  three-wire  light- 
ing panels  ranging  in  size  from  ten  to  thirty  circuits  per 
board. 

Motor-Generator  Sets. — There  is  quite  a  healthy  demand 
for  motor-generator  sets  and  "compensarcs"  for  the  motion- 
picture  trade,  a  number  of  theaters  nearing  completion 
throughout  the  section.  Shipments  are  somewhat  slow, 
ranging  from  three  to  four  months. 

Fans. — The  early  spring  has  caused  an  unexpected  activity 
in  this  line,  both  jobbers  and  retailers  reporting  their  busi- 
ness as  unusually  good.  Some  of  the  largest  jobbers  are 
predicting  a  heavy  season  in  this  specialty. 

Industrial  Lighting  Equipment. — A  reawakening  in  this 
line  is  noted,  numerous  inquiries  being  received  from  large 
plants  with  a  scattering  of  orders.  Stocks  are  reported  in 
excellent  shape  and  prices  remain  unchanged. 

Electric  Ranges. — Despite  a  10  per  cent  reduction  in  price 
very  little  activity  is  reported  in  this  line.  All  jobbers  have 
heavy  stocks  on  hand,  with  little  prospect  of  a  brisk  move- 
ment in  the  near  future. 


ST.  LOUIS 


The  last  week  was  marked  by  a  definite  improvement  in 
demand,  which,  though  not  large,  is  causing  a  more 
optimistic  feeling  among  electrical  jobbers  and  dealers  than 
has  been  experienced  for  some  time.  A  small  amount  of 
residential  construction  work  is  developing  as  spring  opens 
up,  but  industrial  building  is  about  at  a  standstill.  The 
industiial  concerns  are,  however,  doing  considerable  main- 
tenance work,  and  that  is  aiding  the  demand  for  electrical 
goods,  chiefly  wiring  and  its  accessories.  The  sale  of  power 
is  about  the  same  as  it  has  been  for  the  last  few  months, 
though  with  indications  of  improvement,  but  a  number  of 
isolated  industrial  plants  are  making  inquiries  for  central- 
station  service.  From  inquiries  received  by  the  jobbers  it  is 
also  apparent  that  considerable  construction  work  on  the 
part  of  the  utilities  is  under  consideration.  Sales  are  re- 
ported to  be  from  10  per  cent  to  15  per  cent  better  than 
a  month  ago  although  considerably  less  than  a  year  ago. 
Credit  conditions  show  little  change  for  the  week,  the 
average  basis  being  about  sixty  days,  though  one  concern 
reports  a  forty-five-day  basis. 

A  recent  change  in  the  city's  wiring  requirements  pro- 
hibits the  further  installation  of  ojen-wiring  work,  and  this 
ruling  is  causing  a  marked  inrease  in  the  demand  for  con- 
duit and  armored  conductor.  This  demand  should  prove 
quite  attractive  when  construction  is  again  on  a  normal 
basis.  Stocks  of  the  various  jobbers  vary  widely  in  some 
items  and  an  interchange  of  stocks  is  being  carried  on  suc- 
cessfully.    Orders  on  the  manufacturers  will  consequently 


March  26,  1921 


ELECTRICAL    WORLD 


743 


not  increase  materially  until  the  stocks  of  all  the  jobbers 
are  about  in  line. 

Wire. — Through  interchange  of  stocks  of  Nos.  8,  10  and 
14  rubber-covered,  the  total  supply  in  jobbers'  hands  is 
ample  for  present  requirements.  The  demand  is  dull  in 
all  kinds  of  wire,  especially  for  No.  6.  No.  14  sells  for  from 
$8  to  $8.10  per  1,000  ft.  in  5,000-ft.  lots,  and  there  is  a 
tendency  to  lower  the  price  slightly  when  bidding  in  large 
lots.  No.  6,  weatherproof,  is  quoted  at  $19.75  per  100  lb., 
and  bare  copper  is  on  a  IGs-cent  base. 

Flexible  Armored  Conductor. — Demand  is  considerably 
better  and  stocks  are  in  good  shape.  No.  14  two-wire, 
double-strip  is  quoted  at  $65  per  1,000  ft.  in  5,000-ft.  lots. 

Conduit. — ^There  is  a  fairly  steady  demand  for  J-in.  black 
but  the  demand  for  the  larger  sizes  is  quiet.  Quotation  on 
h-in.  black  is  from  $65  to  $71  per  1,000  ft. 

Knobs  and  Tubes. — The  market  is  still  competitive  be- 
cause of  unduly  large  stocks  in  the  hands  of  a  number  of 
the  jobbers.  Based  on  present  replacement  costs,  the  sell- 
ing price  should  be  around  $30  per  1,000  for  knobs  with 
nail;  from  $22  to  $28  is  being  quoted,  depending  on  stocks, 
and  demand  is  quite  low. 

Ranges.  —  Notwithstanding  reductions  of  approximately 
10  per  cent  in  range  prices,  the  demand  is  exceptionally  dull. 
This  is  attributed  to  the  still  comparatively  high  price,  the 
lack  of  desire  on  the  part  of  the  public  to  invest  in  equip- 
ment of  this  kind,  and  in  some  localities  to  the  discourage- 
ment on  the  part  of  the  utilities  of  the  sale  of  ranges  be- 
cause of  the  difficulty  in  obtaining  money  for  the  necessary 
additions  to  plant  and  distribution  system  to  serve  the  load. 
No  improvement  is  expected  for  some  time  in  the  range 
market. 

Vacuum  Cleaners  and  Washing  Machines. — Normal  de- 
mand in  these  items  is  an  unexpected  feature  of  the 
appliance  sales  this  spring.  Sales  are  reported  to  be  as 
good  as  they  were  a  year  ago.  The  demand  in  the  Southern 
States  is  somewhat  less  than  normal,  but  this  is  offset  by 
the  unusually  good  demand  in  the  coal-mining  regions  and 
the  Northern  agricultural  centers.  Stocks  are  in  good 
shape  in  most  jobbers'  hands  with  immediate  shipment 
available. 


new  electrical  home  in  Los  Angeles  has  played  a  large  part 
in  educating  southern  California  to  the  necessity  of  con- 
venience outlets.  This  home  was  filmed,  and  the  pictures 
are  shown  throughout  the  state  in  the  best  theaters.  Fix- 
ture dealers  report  a  great  popularity  in  the  sale  of  cluster 
shells  for  portable  standards. 


SAN  FRANCISCO 

Generally  speaking,  business  is  a  bit  better,  and  con- 
tractors report  that  there  are  numerous  jobs,  many  of  con- 
siderable size,  on  which  they  are  figuring.  Retail  business 
is  fair,  and  although  certain  dealers  claim  that  it  is  much 
poorer  than  last  year,  yet  other  dealers  who  have  made  a 
specialty  of  the  appliance  business  find  that  good  displays, 
a  fair  location  and  skillful  salesmanship  are  producing 
orders. 

Through  the  work  of  the  California  Electrical  Co-operative 
Campaign  much  attention  is  being  paid  to  the  accounting 
end  of  the  business,  the  present  discussion  on  margin  of 
profit,  turnover  and  overhead  on  household  appliances  hav- 
ing revealed  the  fact  that  no  tangible  arguments  can  be  ad- 
vanced by  most  dealers  because  of  their  lack  of  actual  ex- 
perience and  knowledge  in  this  important  branch  of  their 
business. 

Weatherproof  Wire.  —  The  base  sizes  of  triple-braid 
weatherproof  have  recently  decreased  1  cent  per  pound  and 
are  now  selling  for  21i  cents  per  pound.  Coast  stocks  are 
excellent  while  sales  are  scattering  and  of  rather  small 
quantities. 

Fans. — Many  contracts  on  the  basis  of  a  twenty-five-lot 
original  order  are  reported,  and  Eastern  stocks  are  now 
arriving  in  the  jobbers'  warehouses. 

Motors. — With  the  10  per  cent  price  decrease,  motor  sales, 
especially  in  the  interior  cities  and  larger  towns,  are  holding 
up  very  well.  Local  stocks  are  excellent  and,  taking  all  in 
all,  are  far  better  than  they  have  been  out  here  for  at  least 
five  years. 

Schedule  Material. — A  new  price  of  70  cents  each  on  the 
Benjamin  No.  92  two-way  plug  in  lots  of  500  is  being 
announced.  Business  on  these  extra  socket  devices  and 
on  combined  sockets  and  current  taps  is  very  good.     The 


SEATTLE— PORTLAND 

According  to  reports  from  the  more  important  jobbers 
and  dealers  in  the  Puget  Sound  field  some  show  a  slight 
increase  in  the  general  demand  while  others  say  that  busi- 
ness is  merely  holding  its  own.  Dealers  during  the  last  two 
weeks  have  experienced  slightly  heavier  sales,  due  to  in- 
creasing residence  construction  and  a  pickup  in  sales  of 
domestic  appliances.  Competition  between  dealers  continues 
to  be  strong,  and  price  cutting,  especially  on  hollow-ware 
devices,  with  which  retailers  are  overstocked,  still  obtains. 
Jobbers'  stocks  are  being  reduced  as  rapidly  as  possible,  and 
ordering  is  being  done  on  the  basis  of  immediate  needs. 
Contractors,  especially  in  Seattle  and  Tacoma,  are  figuring 
on  considerable  work,  but  actual  jobs  at  present  under  way 
are  few. 

In  Spokane  actual  residence  contruction  costs  have  de- 
clined approximately  12  per  cent  from  the  peak  prices  of  last 
year,  and  it  is  claimed  in  Puget  Sound  cities  that  costs 
have  decreased  more  than  20  per  cent.  Still,  builders  are 
holding  off.  Lumber  prices  and  orders  continue  declining, 
but  the  industry  as  a  whole  is  hopeful  that  freight-rate 
adjustments  effective  April  1  will  bring  about  better  condi- 
tions. 

Collection  demands  are  being  rigidly  enforced,  and  al- 
though some  complaint  is  heard  as  to  tightness  of  money 
the  situation,  especially  in  the  larger  cities,  is  not  very 
pressing. 

Portland  territory  states  that  manufacturing  business 
is  slack,  and  jobbers  say  there  has  been  an  appreciable  de- 
crease in  volume  although  inquiries  are  still  active.  Con- 
tractors say  that  business  is  virtually  at  a  standstill,  while 
retailers  say  it  is  very  quiet  but  shows  signs  of  early  im- 
provement. Labor  in  the  Oregon  field  has  thus  far  refused 
to  consider  any  general  wage  reduction,  and  this  is  prob- 
ably one  of  the  most  important  single  factors  at  present 
delaying  industrial  recovery. 

Ranges. — Sales  in  the  Seattle  district  are  not  showing 
the  increase  expected,  although  there  is  a  slight  improve- 
ment from  week  to  week.  The  high  prices  obtaining, 
coupled  with  cost  of  wiring  in  service,  no  doubt  are  the  main 
factors  in  retarding  the  movement.  Stocks  of  all  standard 
lines  are  reported  in  good  condition. 

Vacuum  Cleaners. — Easy  payments  are  stimulating  sales, 
and  from  present  indications  this  spring's  volume  will  com- 
pare favorably  with  that  of  last  year.  Stocks  are  in  good 
shape  and  replenishments  easy  to  obtain.  Prices  have 
shown  no  recent  change. 


SALT  LAKE  CITY— DENVER 

The  employment  situation  is  not  so  favorable  as  it  has 
been  during  the  winter  months.  Large  industries,  particu- 
larly railroads,  are  laying  off  men  in  large  numbers.  The 
immediate  result,  however,  is  affecting  business  adversely 
by  reducing  the  potential  market  for  electrical  and  other 
merchandise.  Farmers  and  sheep  men  are  still  seeking 
loans  and  banks  are  reported  to  be  operating  on  close  mar- 
gins. With  a  dull  market  for  held-over  crops  and  big 
expense  looming  in  the  financing  for  putting  in  crops  for  the 
coming  season,  agriculturists  find  themselves  hard  put  to 
it  for  money. 

Mining  activites  are  at  a  low  ebb.  Mines  find  it  almost 
impossible  to  operate  on  a  profit  basis  because  of  the  low 
prices  for  metals  and  high  transportation  rates.  The  smelt- 
ing industry,  being  the  most  intimately  connected  with  the 
mining  industry,  has  been  the  first  and  greatest  sufferer. 
The  curtailment  of  this  industry  as  a  consequence  has 
reacted  against  the  coal  industry,  and  these  three  industries 
have  affected  many  others  from  which  they  are  drawing 
supplies  and  to  which  they  are  in  the  habit  of  furnishing 
labor. 
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and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Capital  Electric  Officers  Elected 

At  the  annual  meeting  of  the  direc- 
tors of  the  Capital  Electric  Company 
held,  at  Salt  Lake  City  on  March  1  the 
following  officers  were  elected:  J.  A. 
Kahn,  president  (formerly  vice-presi- 
dent and  treasurer)  ;  H.  D.  Randall, 
vice-president;  C.  B.  Richmond,  treas- 
urer; R.  S.  Folland,  secretary.  Plans 
were  outlined  for  the  coming  year,  and 
a  general  spirit  of  optimism  prevailed 
regarding  the  company's  activities  for 
the  future. 


see  a  further  advance  in  standards  of 
lighting  from  the  present  normal  of 
15  foot-candles.  The  demonstration 
room  will  be  maintained  for  the  rest  of 
the  month  for  the  use  of  any  organiza- 
tions that  wish  to  take  advantage  of 
the  lectures. 


Conveyors  Corporation  Doubles 
Factory  Force 

The  steady  increase  in  business  of  the 
Conveyors  Corporation  of  America, 
formerly  the  American  Steam  Conveyor 
Corporation,  Chicago,  has  necessitated 
doubling  the  number  employed  in  the 
South  Bend  (Ind.)  plant.  The  Convey- 
ors Corporation  manufactures  the 
American  trolley  carrier  and  the  Ameri- 
can steam   ash  conveyor. 

Cooper  Hewitt  Enlarging  District 
Office  Space 

The  Cooper  Jlewitt  Electric  Company, 
Hoboken,  N.  J.,  has  announced  removals 
of  three  of  its  district  offices  in  order 
to  get  larger  space.  The  Philadelphia 
office  goes  to  the  Drexel  Building,  with 
an  addition  of  two  salesmen  to  the  force ; 
the  St.  Louis  office  takes  new  quarters 
in  the  Title  Guaranty  Bank  Building-, 
and  the  Milwaukee  office  moves  to  en- 
larged space  in  the  Security  Building, 
its  former  address. 

Although  business  has  not  returned 
to  normal,  the  awakening  of  the  auto- 
motive, textile  and  motion-picture  in- 
dustries to  increasing  activity  gives 
rise  to  the  expectancy  of  a  returning 
market. 


Central  Electric  Holds  Own 
Lighting  Exhibit 

The  Central  Electric  Company,  316 
South  Wells  Street,  Chicago,  111.,  has 
equipped  a  lighting  demonstration  room 
en  the  fifth  floor  of  its  building,  to  be 
maintained  during  the  month  of  March. 
Lectures  on  properilluminatiionforshops 
and  offices  were  given  on  the  evenings 
of  March  8  and  9  by  A.  L.  Arenberg, 
manager  of  the  lighting  division  of  the 
company,  engineers,  manufacturers, 
jobbers  and  dealers  being  invited  to 
attend.  The  audiences  were  provided 
with  foot-candle  meters,  enabling  them 
to  test  the  lighting  qualities  of  each 
type  of  illumination,  beginning  with  the 
carbon  lamp  and  including  the  indirect 
method  of  lighting.  Mr.  Arenberg  pre- 
dicted that  the  next  few  years  would 


Bibber  has  had  a  world-wide  experi- 
ence in  the  electrical  construction  field 
and  for  many  years  has  made  his  head- 
quarters in  Boston,  specializing  in  con- 
struction engineering  for  railroads,  in- 
dustrial and  mining  companies.  The 
new  company  has  taken  the  following 
agencies:  Valley  Electric  Company, 
St.  Louis;  Imperial  Electric  Company, 
Akron,  Ohio;  Sunlight  Electric  Com- 
pany and  Enterprise  Electric  Com- 
pany, Warren,  Ohio,  and  the  Balldor 
Electric  Company,  St.  Louis. 


Westinghouse  Lamp  Adds  New 
House  Magazine 

A  new  monthly  house  magazine. 
Light  Touches,  is  scheduled  by  the 
Westinghouse  Lamp  Company  to  make 
its  appearance  some  time  during  the 
first  ten  days  of  April.  Within  its  six- 
teen pages  the  company  purposes  to 
deal  with  the  activities  of  its  "A"  and 
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"B"  agents  and  its  lighting,  service 
and  engineering  activities.  It  will  be 
technical  only  to  a  slight  degree — one 
article  an  issue — and  will  replace 
Commercial  Engineering  News,  which 
until  March  1  was  the  semi-technical 
house  magazine.  Articles  of  interest  to 
dealers  and  jobbers  will  take  up  the 
remainder  of  the  section  containing  the 
main  features. 


Electric  Machinery  Corporation 
Organized  at  Boston 

With  C.  A.  Cotton  as  president  and 
C.  E.  Van  Bibber  as  treasurer,  the 
Electric  Machinery  Corporation  has 
been  organized  at  Boston  to  handle  the 
New  England  business  of  Willis  L. 
Adams,  engineer-contractor,  Niagara 
Falls,  N.  Y.,  and  to  act  as  a  manufac- 
turers' agency.  The  new  concern  is 
capitalized  at  $100,000  and  has  estab- 
lished office::  at  92  Pearl  Street,  Boston. 
Mr.  Cotton  is  well  known  in  the  New 
England  electrical  field  as  a  distributer 
of  machinery,  having  maintained  offices 
at  Boston  as  manufacturers'  agent  for 
about   twenty-seven    years.      Mr.    Van 


Insulator  Plant  of  Ohio  Brass 
at  Full  Capacity 

Despite  the  falling  off  of  new  orders 
for  high-tension  insulators  the  plant 
of  the  Ohio  Brass  Company,  Mansfield, 
Ohio,  is  running  to  full  capacity  turn- 
ing out  this  product.  Incidentally,  the 
capacity  of  the  insulator  factory  is  con- 
tinually being  increased.  Part  of  this 
production  is  being  taken  up  at  present 
with  the  order  recently  placed  by  the 
Pacific  Gas  &  Electric  Company.  The 
delivery  of  these  insulators  is  to  begin 
not  later  than  May  1.  The  company 
expects  1921  business  to  be  at  least  as 
great  as  in  the  past  and  can  see  noth- 
ing at  present  which  would  justify  any 
slowing  down  in  production. 

Emerson  Employees  Present 
Tablet  to  Officials 

The  employees  of  the  Emerson  Elec- 
tric Manufacturing  Company,  St.  Louis, 
recently  presented  a  bronze  tablet  to 
three  officials  of  the  company,  Herbert 
L.  Parker,  Thomas  M.  Meston  and  Her- 
bert L.  Finch,  as  a  token  of  esteem  and 
a  tribute  to  their  achievement  and  busi- 
ness success.  The  presentation  was 
made  on  the  occasion  of  the  opening  of 
a  new  plant  just  completed  by  the 
company.  According  to  the  presenta- 
tion address,  the  employees  took  this 
method  of  showing  to  the  three  officials 
their  "appreciation  of  the  fair  and 
liberal  manner  in  which  you  have  al- 
ways dealt  with  us." 

Worth  ington  Pump's  Business 
Analysis  for  1920 

From  its  fifth  annual  report,  for  the 
fiscal  year  ended  Dec.  31,  1920,  the 
Worthington  Pump  &  Machinery  Cor- 
poration, 115  Broadway,  N.  Y.,  booked 
orders  to  the  extent  of  $27,478,019,  as 
against  $19,760,556  for  1919,  although 
the  billings  dropped  to  $27,924,745  from 
a  1919  figure  of  $32,074,592.  The  vol- 
ume of  orders  booked  early  in  the  year 
was  satisfactory,  but  the  partial  sus- 
pension of  buying  which  developed  in 
the  latter  part  of  the  year  has  con- 
tinued to  the  present  date.  "The  total 
of  the  orders  now  being  booked  is  below 
normal,  but  the  volume  of  inquiries  is 
large." 

The  major  portion  of  the  year's  bill- 
ings was  for  normal  commercial  busi- 
ness, and  only  a  small  portion  was  due 
to  the  completing  of  war  orders.  Un- 
filled orders  on  hand  Dec.  31,  1920, 
amounted  to  $9,724,011,  as  against 
$8,784,542  the  year  previous. 

During  the  past  year  the  board  of 
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directors  authorized  additions  and  bet- 
terments to  buildings  and  equipment 
of  $1,782,098,  and  during  this  time 
there  was  expended  for  this  purpose 
$1,263,602. 

In  its  development  of  new  products 
sufficient  progress  has  been  made  at  the 
Snow-Holly  Works  in  the  development 
of  the  marine  Deisel  engine,  also  usable 
in  the  field  of  electrical  stationary  gen- 
erating service,  and  in  the  heavy  oil 
engine  at  the  Blake  &  Knowles  works 
to  justify  the  placing  of  these  two 
lines  on  the  market.  Moreover,  the 
development  of  a  hydraulic  turbine  at 
the  Worthington  works  has  been  com- 
pleted and  the  product  placed  on  the 
market. 

Manufacturing  and  trading  profit 
declined  from  $4,905,474  in  1919  to 
$2,026,302  in  1920. 


Monroe  Lamp  Still  Adding  New 
Supply  Lines 

The  Monroe  Lamp  &  Equipment  Cor- 
poration, 314  West  Fourteenth  Street, 
New  York  City,  which  for  more  than 
three  years  had  been  operating  as  the 
Monroe  Lamp  Company  in  the  distribu- 
tion of  lamps,  since  its  reorganization 
last  September  as  the  Monroe  Lamp  & 
Equipment  Corporation  has  here  and 
there  added  new  lines  of  electrical  sup- 
plies. On  its  reorganization  the  com- 
pany branched  out  as  wholesaler  only 
of  electrical  supplies  and  has  taken  on 
the  distribution  of  lines  manufactured 
by  Thomas  &  Betts,  R.  B.  Corey,  W.  A. 
Bonnell,  Edwards  &  Company,  Duplex 
Lighting  Works,  and  in  addition  Pack- 
ard "Mazda"  lamps,  "Indiana"  vvdre, 
"Economy"  fuses,  "A-B"  products,  and 
just  recently  Emerson  fans.  Other 
lines  have  not  yet  been  filled. 

Charles  W.  Culkin  is  president,  James 
J.  Hagan  vice-president,  and  James  M. 
McCunn  treasurer.  J.  A.  Hawkes,  for- 
merly in  the  New  York  office  of  the 
National  Metal  Molding  Company,  is 
purchasing  agent.  The  building  occu- 
pied is  25  ft.  X  150  ft.,  of  which  the 
corporation  has  taken  three  stories, 
leaving  room  for  expansion. 


Chicago  Pneumatic's  Net  Income 
for  1920  Shows  Increase 

Net  income  transferred  to  surplus  for 
the  year  ended  Dec.  31,  1920,  amounted 
to  $1,273,061.36,  according  to  the  report 
of  operations  submitted  by  the  board  of 
directors  of  the  Chicago  Pneumatic  Tool 
Company,  6  East  Forty-fourth  Street, 
New  York,  and  its  subsidiaries.  The 
corresponding  figure  for  1919  was 
$657,051.35. 

"The  net  sales  of  the  company  for  the 
fiscal  year,  while  suffering  from  the 
depression  felt  about  the  middle  of  the 
year,  still  slightly  exceed  those  for  the 
year  preceding.  While  the  gross  earn- 
ings show  a  decrease  from  the  previous 
year,  the  discrepancy  is  accounted  for 
by  the  continued  increase  in  the  cost  of 
manufacture  and  the  larger  proportion- 
ate sales  of  the  less  profitable  varieties 
of  the  company's  product. 

"As  was  announced  in  the  annual  re- 
port for  the  fiscal  year  ended  Dec.  31, 


1919,  the  company's  capital  stock  was 
increased  during  1920  to  a  total  of 
$13,000,000.  The  cash  made  available 
by  this  increase  has  been  used  to  redeem 
the  company's  funded  debt,  and  for 
improvements  which  are  now  complete. 
The  earnings  of  the  subsidiaries  for  the 
year  were  materially  reduced  because 
of  the  unsatisfactory  condition  of 
foreign  exchange." 

United  States  Rubber  Opening 
New  Foreign  Offices 

The  United  States  Rubber  Export 
Company,  1790  Broadway,  New  York, 
as  distributing  unit  of  the  United  States 
Rubber  Company  in  foreign  fields,  has 
new  branches  in  process  of  being  opened 
in  Batavia,  Java,  as  the  Dutch  East 
Indies  branch,  in  Brussels,  Belgium, 
and  in  Copenhagen,  Denmark.  A  full 
line  of  electrical  conductors,  insulating 
friction  tape  and  rubber  splicing  tape 
is  to  be  carried  in  each  branch  as  is 
now  carried  in  existing  branches  in 
Havana,  Rio  de  Janeiro,  Montevideo, 
Buenos  Aires,  Santiago  de  Chile,  Ma- 
nila, London,  Madrid  and  Johannesburg. 
Exclusive  distributing  arrangements 
are  mantained  in  Mexico,  Venezuela, 
Porto  Rico,  Barbados,  Peru,  Colombia, 
Bolivia  and  India,  where  stocks  are  also 
carried. 


Standard  Insulator  Units  for 
220,000- Volt  Line 

Orders  for  the  necessary  suspension 
unit  insulators  to  equip  two  200-mile 
circuits  of  the  Pacific  Gas  &  Electric 
Company,  San  Francisco,  for  ultimate 
operation  at  220,000  volts  have  been  dis- 
tributed among  three  manufacturers. 
The  Locke  Insulator  Manufacturing 
Company  will  supply  about  25,000  units 
and  the  R.  Thomas  &  Sons  Company 
about  the  same  number.  The  Ohio 
Brass  Company's  share  is  about  80,000 
units,  as  noted  elsewhere  in  this  issue. 
Delivery  will  extend  through  the  sum- 
mer. It  is  understood  that  orders  for 
about  50,000  units  are  yet  to  be  placed. 
The  acceptance  of  standard  catalog  in- 
sulator units  in  all  three  instances  for 
operation  at  this  extremely  high  volt- 
age should  in  large  part  tend  to  reas- 
sure consumers  who  have  doubted 
whether  present  insulators  were  ap- 
plicable to  such  high  voltages. 


The  idea  of  developing  a  special 
storage-battery  locomotive  for  use  in 
gaseous  mines  was  suggested  some 
years  ago.  As  a  result  of  a  confer- 
ence of  locomotive  storage-battery 
manufacturers  in  1916  the  bureau  pre- 
pared a  set  of  tentative  specifications. 
These  were  again  revised  and  repub- 
lished as  Schedule  15,  "Procedure  for 
establishing  a  list  of  permissible 
storage-battery  locomotives  for  use  in 
gaseous  mines."  Several  applications 
for  tests  leading  to  approval  were  re- 
ceived during  1920. 


Robbins  &  Myers  Extends  Motor 
Line 

A  new  type  of  frame  208  motors  has 
been  put  in  production  by  the  Robbins 
&  Myers  Company,  Springfield,  Ohio. 
This  will  bring  the  company's  line  of 
polyphase  motors  from  the  30-hp.  size 
up  to  50  hp.,  and  this  in  turn  will  be 
extended  up  to  a  capacity  of  100  hp. 


Approved  Locomotive  for  Use  in 
Gaseous  Mines 

The  United  States  Bureau  of  Mines 
has  issued  the  first  approval  for  a 
storage-battery  locomotive  for  use  in 
gaseous  mines  to  the  George  D.  Whit- 
comb  Company,  Rochelle,  111.  The  ap- 
proval, dated  March  14,  covers  a  6-ton 
storage-battery  locomotive,  which  may 
be  equipped  with  a  battery  consisting 
of  either  80-G-14  Edison  cells  or 
48-L-149-29  plate  Gould  cells.  Caustic 
potash  is  specified  as  the  electrolyte  for 
use  with  the  Edison  battery.  As  ap- 
proved, the  Bureau  of  Mines  recom- 
mends this  locomotive  for  service  in 
gaseous  mines  and  considers  it  much 
safer   than   the   types  heretofore   used. 


The  Fletcher  Manufacturing  Com- 
pany, Dayton,  Ohio,  which  has  been 
operating  for  several  years  as  a  part- 
nership, manufacturing  electrical  con- 
struction supplies,  has  been  incorpo- 
rated with  a  capital  stock  of  $40,000. 
J.  R.  Fletcher  and  E.  M.  Razoor  are 
incorporators. 

The  Alt-Le  Lighting  Fixture  Com- 
pany, 262  Broadway,  New  York  City, 
has  filed  notice  of  increase  in  capital 
stock  from  $15,000  to  $75,000. 

The    Alpha    Electric    Company,    151 

West  Thirtieth  Street,  New  York  City, 
has  filed  notice  of  increase  in  capital 
stock  from  $50,000  to  $200,000. 

The  Automatic  Reclosing  Circuit 
Breaker  Company,  Columbus,  Ohio, 
announces  the  opening  of  an  office  at 
510-512  Brown-Marx  Building,  Bir- 
mingham, Ala.,  in  charge  of  B.  M. 
Rogers. 

The  Maring  Wire  Company,  Muske- 
gon, Mich.,  manufacturer  of  enameled, 
cotton  and  silk-covered  magnet  wire, 
anonunces  the  appointment  of  Harry  S. 
.  Simpson,  904  Westminster  Building, 
Chicago,  as  its  sales  representative  for 
the  Chicago  territory. 

The  R.  B.  Corey  Company,  Inc., 
marine,  electrical  engineer  and  con- 
tractor, 183-187  Varick  Street,  New 
York  City,  announces  its  intention  of 
establishing  a  branch  in  Atlanta  in 
charge  of  R.  H.  Witherspoon,  who  has 
been  identified  with  the  electrical  indus- 
try in  the  South  for  several  years. 

Westinghouse  Providence  Offices 
Moved.  —  The  local  offices  of  the  West- 
inghouse Electric  &  Manufacturing 
Company  at  Providence,  R.  I.,  have  been 
relocated  at  302  Grosvenor  Building. 
Arthur  S.  Hall  is  in  charge  represent- 
ing the  company  in  Rhode  Island  and 
eastern  Connecticut. 

The  Aqua  Electric  Heater  Company, 
250  West  Fifty-fourth  Street,  New 
York  City,  has  filed  notice  of  increase 
in  capital  stock  from  $200,000  to 
$1,000,000.  The  proceeds,  it  is  under- 
stood, will  be  used  for  proposed  expan- 
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Foreign  Trade  Notes 


HYDRO-ELECTRIC  PL.A.NT  IN 
CZECHOSLOV.\KT.\.— TheCzecho.sloviikian 
Government,  according  to  a  c-omnninication 
from  Europe,  has  approved  of  the  plan  for 
the  utilization  of  the  larpe  power  resources 
of  the  River  Thaya,  which  when  completed 
will  be  one  of  the  largest  hydro-electric 
power  plants  in  Europe.  At  first  only  a 
part  of  the  whole  project  will  be  carried 
out,  providing  appro.\imately  80.000,000 
kw.-hr.  per  annum.  This  part  of  the  plant 
comprises  two  dams  and  several  weirs  a 
httle  above  the  town  of  Znaim.  The  plans 
are  completed  in  every  detail,  and  the 
Czechoslovakian  Government  is  endeavor- 
ing to  arrange  for  financing  the  project 
without  delay.  The  utilization  of  the 
Thaya  water  power  resources  has  been 
under  contemplation  since  many  years  and 
was  planned  long  before  the  Czechoslovak- 
ian state  was  established. 

A  GERM.\N-ARGENTINIAN  WIRE- 
LESS COMPANY  FORIMED.— The  Com- 
pania  Radiotelegraflca  Transradio  has  been 
formed  with  headquarters  in  Buenos  Aires, 
equipped  with  a  share  capital  of  $10,000,000. 
The  preferred  stock  has  been  subscribed  in 
the  Argentme,  while  the  ordinary  stock  has 
been  taken  up  by  a  German  syndicate  con- 
sistmg  of  Siemens  &  Halske,  the  Allge- 
meme  Elektricitats-Gesellschaft  and  the 
German  South  American  Bank,  The  com- 
pany has  been  granted  the  privilege  of 
exploitmg  the  German  "Telefunken"  system 
by  the  Argentine  Government  and  will  pro- 
ceed immediately,  it  is  reported  from  Eu- 
rope, to  erect  a  wireless  station  in  the 
Argentine  in  connection  with  the  German 
station  at  Nauen.  The  enterprise  appears 
to  be  mainly  German,  its  chief  object  being 
apparently  to  advance  commercial  relations 
between  Germany  and  the   Argentine, 

T  JtP^^^.^I'NE"^  E,  JUNKINS  COMPANY, 
5^'  V,"""Pe&.  Manitoba,  and  Vancouver, 
B.  C  Canada,  engineering  and  construc- 
tion engineer,  is  distributing  a  booklet  en- 
titled "Engineering  and  Construction  Notes," 
describing  work  done  under  the  supervision 
of  the  company. 

r^J^^^^^"^  P-  ROBINSON  &  COMPANY, 
™C.,  125  East  Forty-sixth  Street.  New 
York  City,  engineer  and  constructor,  has 
recently  opened  offlces  in  the  Dominion 
Express  Building,  Montreal,  Canada, 

MARKET  FOR  ELECTRICAL  SUP- 
PLIES IN  SOUTH  AFRICA,— Owing  to  a 
shortage  of  electric  plant  equipment  and 
.supplies  many  public  authorities  and  com- 
panies, according  to  the  South  African  En- 
gineer and  Electrical  Review,  are  unable 
to  meet  the  demand  for  electrical  service. 
Only  m  the  supply  of  electric  lamps,  which 
were  overimported  in  1918  bv  speculators, 
has  the  South  African  demand  been  ad- 
equately met.  Electrical  goods,  such  as 
heating  and  cooking  apparatus,  telephone, 
conduit,  supplies,  etc.,  have  been  at  times 
unprocurable  at  any  price  and  electrical 
glassware  too  is  short. 

COMMERCIAL  AND  INDUSTRIAL 
FAIR  AT  BORDEAUX.— The  annual  com- 
mercial and  industrial  fair  of  the  city  of 
Bordeaux.  France,  according  to  Consul 
Jackel  of  Bordeaux,  will  be  held  from  June 
15  to  June  30.  A.  D.  Straus  &  Company, 
18  Broadway,  New  York  City,  have  been 
appointed  official  representatives  of  the  fair 
committee  in  the  United  States,  and  par- 
ticlars  regarding  shipments  and  space  may 
be  obtained  through  their  oftice, 

THE  AMERICAN  INSULATOR  COR- 
PORATION, New  Freedom,  Pa.,  announces 
the  appointment  of  G.  L.  MacGillivray  & 
Company,  Ltd.,  103  Notre  Dame  Street, 
Montreal,  Canada,  as  exclusive  sales  repre- 
sentatives in  eastern  Canada.  The  company 
will  handle  the  "Aico"  line  of  products  of 
the  American  Insulator  Corporation,  con- 
.sisting  of  cold-molded  insulating  parts  for 
electrical  and  automotive  units. 

ELECTRICITY  FOR  INDUSTRIAL 
PURPOSES  IN  NEW  BRUNSVaCK.— 
According  to  the  London  Electricia  i,  steps 
have  been  taken  by  the  government  of 
New  Brunswick,  Canada,  to  supply  hydro- 
electric power  for  industrial  purposes 
throughout  a  large  portion  of  the  P'ovince. 
The  water  power  at  Mu.squash.  N.  B.,  is 
being  developed  by  a  special  committee  ap- 
pointed for  the  purpose.  The  initial  cost 
is  estimated  at  £250.000,  and  the  commis- 
sion will  furnish  energy  to  the  municipal- 
ity of  Halifax,  N.  S..  which  will  distribute 
it  direct,  after  erecting  its  own  distributon 
.system,  or  sell  power  in  bulk  to  an  existing 
company. 

ESTABLISHMENT  OF  NEW  INDUS- 
TRIES IN  AUSTRALIA.— The  movement 
for  the  establishment  of  new  industries  in 
Australia,   according  to   the  London   Elec- 


trwtan,  is  extending  rapidly,  especially  in 
New  South  Wales  and  Victoria.  The  total 
amount  of  new  capital  for  industrial  ex- 
tension .sanctioned  by  the  federal  govern- 
ment, according  to  statistics  compiled  by 
the  Minister  for  Trade  and  Customs,  dur- 
ing the  past  twelve  months  was  £20.000.000. 
More  than  half  of  the  new  industries  will 
be  established  in  New  South  Wales — New- 
castle and  Port  Kemble  being  the  most 
favored  centers.  It  is  understood  that 
several  companies  contemplate  the  establish- 
ment of  plants  in  the  vicinity  of  Spring- 
vale,  one  reason  being  that  the  district 
will  be  in  a  favorable  position  when  the 
Morwell  electric  power  project  is  in  opera- 
tion. These  new  industries  will  mean  an 
increased  demand  for  electric  motor  and 
other  plant  equipment  and  also  a  demand 
for  skilled  workers. 

ELECTRIFICATION  OF  RAILWAY  IN 
BRAZIL. — The  Paulista  Railway  Company, 
Brazil,  last  December  authorized  an  in- 
crease in  capital  stock  from  100, 000  to  132.- 
000  contos  of  reis  by  t  e  issue  of  160.000 
shares  of  reis  200  each,  the  proceeds  to  be 
used  to  provide  funds  for  the  electrification 
of  its  system. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number. 

A  company  of  manufacturers  and  im- 
porters in  India  (No.  34,542)  desires  to  be 
placed  in  connection  with  firms  for  the  im- 
portation of  electrical  goods,  telephones,  etc. 

A  firm  in  Ita^y  (No.  34,553)  desires  to 
secure  an  agency  for  the  sale  of  vacuum 
cleaners,  electrical  household  appliances,  etc, 

A  commercial  agent  in  Spain  (No.  34.561) 
desires  to  purchase  or  secure  an  agency  for 
the  sale  of  electrical  supplies  and  machi- 
nery,  etc. 


New  Apparatus  and  Publications 


TACHOMETERS  AND  INDICATORS.— 
The  Consolidated  Instrument  Company  of 
America.  461  Eighth  Avenue,  New  York 
City,  is  distributing  two  four-page  leaflets, 
one  covering  the  Jones  tachometers  and  the 
other  the  Hasler  speed  indicator. 

RADIO  APPARATUS.— "Radio  Receiving 
Apparatus  for  Short-Wave  Telegraphy  and 
Telephony"  is  just  off  the  press  oV  the 
Westinghouse  Electric  &  Manufacturing  Co. 
SWITCHES.— The  Cutler-Hammer  Man- 
ufacturing Company.  Milwaukee,  is  distrib- 
uting publication  2016,  describing  the  C-H 
bulletin   9116   switch  for  starting  motors. 

PORT.-VBLE  INSTRUMENTS.  —  The 
Westinghouse  Electric  &  Manufacturing 
Company.  East  Pittsburgh,  Pa.,  has  re- 
cently placed  on  the  market  its  type  PI 
portable  instruments  for   battery  testing. 

COMBUSTION.— The  Mono  Corporation 
of  America.  2.i  West  Broadway,  New  York 
City,  is  distributing  a  four-page  leaflet  di-- 
scribing  its  new  "Duplex  Mono"  instru- 
ment for  analyzing  and  recording  the  com- 
bined percentages  of  throe  combustible 
gases,  CO,  CH,  and  H.  along  with  COj. 

MOTOR  STARTER.  —  The  Rowan  Con- 
troller Company,  Baltimore,  is  placing  on 
the  market  a  new  push-button-operated, 
oil-immersed  automatic  starter  for  small 
alternating-current  motors, 

PULL  SOCKETS.— The  Bryant  Electric 
Company,  Bridgeport,  Conn.,  has  added  to 
its  line  of  wiring  devices  key,  keyles.'-  and 
puU  sockets  with  Spartan  outlets,  havjng 
ratings  of  660  watts,  250  volts,  on  each 
outlet, 

PANEL  PIPE  FITTINGS.  —  The  Erie 
Electrical  Equipment  Company,  Inc.,  John- 
stown, Pa,,  is  distributing  eight  sheets  pub- 
lished in  January  and  February,  1921, 
covering  its  panel  pipe  fittings,  etc. 

BATTERY  JUMPER.— The  Mueller  Elec- 
tric Company,  2135-45  Faiimount  Road, 
Cleveland,  is  distributing  a  leaflet  describ- 
ing its  "Attacho"  battery  Jumper. 

LOW-SPEED  GENERATORS.— To  meet 
the  need  of  the  small  and  medium  size 
low-head  water-power  applications  the 
Westinghouse  Electric  &  Manufacturing 
Company  has  placed  on  the  market  a  line 
of  low-speed  vertical-shaft  generators,  con- 
sisting of  112  different  kva.  and  speed  rat- 
ings, which  is  described  in  leaflet  No. 
A  3797. 


LIGHTNING  ARRESTER.— A  new  type 
or  oxide-fllm  lightning  arrester  has  recently 
been  developed  by  the  General  Electrir 
t  onipany  for  voltage  ranges  between  1,000 

Av°U^^/?^  ENGINES.— The  Fulton  Iron 
Works  Company  St.  Louis,  has  just  issued 
bulletin  No.  801,  a  comprehensive  treat- 
!Il'^"k°'  ,"1®  history  and  development  of 
the  Diesel  engine, 

PHONOGRAPH  MOTOR.— The  General 
iilectric  Company,  Schenectady,  N.  Y  has 
developed  a  new  type  of  phonograph  motor, 
which  is  a  small  induction  motor. 

STEEL  CASE  TRANSFORMER.  —  The 
Vil^^'ll  Electric  Manufacturing  Company, 
3940-48  Easton  Avenue,  St.  Louis,  has  re- 
cently placed  on  the  market  the  "Ferro- 
case     bell  ringing  transformer. 

FIXTURE  STEM.— The  Peerless  Light 
Company.  663-671  West  Washington  Boule- 
vard, Chicago,  has  recently  developed  a  new 
Hangstrate"  fixture  stem. 

PAPER  MILL  DRIVE.— The  Westing- 
house Electric  &  Manufacturing  Comparfy 
i^  d'stributing  reprint  No.  94,  describing 
tlie  Westinghouse  system  of  sectional  indi- 
vidual motor  driver  for  paper  machines. 

♦  i,^\'!?'^'^F?^,-7~"R^<5'°  '"  ^  New  Role"  is 
the  title  of  folder  4446  issued  by  the  West- 
inghouse Electric  &  Manufacturing  Com- 
pany East  Pittsburgh,  Pa.,  describing  the 
Westinghouse  radio   receiving  apparatus. 

SERVICE  STATION  EQUIPMENT  — 
The  Automotive  Electric  Service  Corpora- 
tion, 116-118  East  Thirty-third  Street  Chi- 
cago, IS  distributing  catalog  102,  entitled 
Garage  and  Battery  Service  Station  Equip- 
ment, covering  its  line  of  battery-charging 
outfits  and  automotive  equipment, 

Equipment  for  battery  station 

—"Everything  for  the  Busy  Battery  Shop" 
1?  the  t't'e  of  catalog  No.  3  issued  by  the 
frS,,  g*itt*^''y  &  Equipment  Company,  1409- 
11  McGree  Street,  Kansas  City,  Mo.,  cover- 
ing the  "Pabeco"  equipment  for  battery 
service  station. 

MOTORS  AND  TRANSFORMERS.— The 
Wagner  Electric  Manufacturing  Company 
St.  Louis,  is  distributing  bulletin  128,  cov- 
ering its  distribution  type  transformers. 
Bulletin  127  issued  by  the  company  de- 
scribes its  single-phase  motors. 

KINEMATOGRAPH  EQUIPMENT. The 

Metropolitan-Vickers  Electrical  Company. 
Ltd.,  Traffoid  Park,  Manchester,  England 
IS  distributing  a  booklet  entitled  "Pictures," 
describing  the  electrical  equipment  of  the 
modern  kinematograph  theater.  The  com- 
pany has  also  i.ssued  a  small  booklet  cov- 
ering its  different  types  of  buSng  motors. 


New  Companies 


THE  NEW  JERSEY  L.A.MP  &  BRASS 
COMPANY,  Newark,  has  been  incorporated 
by  Ralph  Cortese  and  F.  D.  Masucci,  185 
Market  Street.  The  company  is  capitalized 
at  $100,000  and  proposes  to  manufacture 
electric  lamps,  brass  goods,  etc. 

THE  DETROIT  RADIO  LABORA- 
TORIES, INC.,  Detroit  Mich.,  have  been 
incorporated  by  Arthur  L.  Smith  and  E.  B. 
and  Irving  G.  Diitterich.  3663  Pultord 
Avenue,  to  manufacture  wireless  equipment 
for  telegraph  and  telephone  service.  The 
company  is  capitalized  at  $50,000. 

THE  MERCEDES  WATER.  LIGHT  '  & 
POWER  COMPANY.  Mercedes,  Tex.,  has 
been  incorporated  by  C.  B.  and  E,  B.  Wit- 
mer  and  A.  J.  Summers,  with  a  capital 
stock  of  $100,000. 

THE  UNIVERSITY  BATTERY  &  ELEC- 
TRIC COMPANY.  Enid.  Okla..  has  been  in- 
corporated with  a  capital  stock  of  $100,000 
by  G.  B,  Garland,  C.  P.  Harris  and  I.  F. 
Conkling. 

THE  ELECTRIC  MOTOR  &  APPLI- 
ANCE COMPANY.  69  Washington  Street. 
Belleville,  N.  J.,  has  been  organized  to  man- 
ufacture electrical  equipment  and  appli- 
ances. Thomas  H.  Brooks,  Jr.,  177  Delevan 
.\  venue,  heads  the  company. 

THE  ROMER  MOTORS  CORPORATION, 
Boston,  has  been  chartered  with  a  capital 
of  $5,000,000  to  manufacture  motors,  elec- 
tric, steam  and  gas  engines ;  Albert  J. 
Romer,  64  Huntington  Avenue,  Boston,  is 
president  and  James  L.  Roope,  Salem,  is 
treasurer. 

THE  AUTOMATIC  ELECTRIC  SHOE 
POLISHING  MACHINE  COMPANY.  Bryan. 
Tex.,  has  been  chartered  by  J.  T.  Maloney, 
J.  L.  Edge  and  C.  E.  Harris,  Bryan.  The 
company  is  capitalized  at  $75,000  and  pro- 
poses to  manufacture  special  electrically 
operated   machinery. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  March  1.  1921)         « 
1.370,093.       Receiving    Panel  :     George    B. 

Grouse    and     Isaac    H.     Jlills.     Brookb'n. 

N.   Y.     App.  filed  March  10.  1919.     Radio 

telegraphy  or  telephony. 
1.370.104.       Sanitary     Cover    for    Trans- 
mitter Mouthpieces  ;  Sidney  Flack,  Brie, 

Pa.     App.  filed  Dec.  11.  1919. 
1.370,114.     Magneto  Contact:  John  Jepsen 

and    John     R.     Connolly,    Maricopa,    Cal. 

App.    filed    March    20.    1918.      Used    with 

Ford   automobile. 
1.370,119.        Primary     Galvanic     Battery 

WITH    Unalterable    Eiectroltte  ;    Ernst 

W.  Jungrner.  Kneippbaden.  Sweden.     .\pp. 

filed  Aug.  16.  1918.    Economical  renewal^. 
1.370.136.         Electric      Heating      Device: 

Edwin    N.    Liglitfoot.    New    York,    N.    Y. 

App.    filed   April    2.    1919.      For   soldering, 

branding,  etc. 

1.370.143.  Current  Collector:  Joseph  F. 
Montihe,  Chicago,  111.  App.  filed  Aug.  25, 
1919.      Trolley. 

1.370.144.  Trolley-Wire  Support:  Joseph 
F.  Montine.  Chicago.  III.  App.  tiled  Aug. 
26.  1919.     Package-conveyor  system. 

1.370.156.  CoNPucTOR  and  Electric  Ma- 
CHiNtiRY  Provided  with  It  :  Reinhold 
Rudeiiberg.  Charlottenburg.  near  Berlin, 
Germany.  App.  filed  Sept.  18,  1913.  Con- 
ductor contains   cooling  duct. 

1.370.157.  Magneto  for  Explosion  Motors  : 
Theodol-  Ruhlmann  and  Carl  Kottmann, 
New  Y'ork.  N.  Y.  App.  filed  Aug.  9, 
1916.     High-tension. 

1.370.161.  Meter;  Rudolph  F.  Schuchardt. 
Chicago.  111.  App.  filed  July  5,  1919. 
Records  kw..  kva.  and  demand. 

1.370.162.  Electric  Lighting  and  .Start- 
ing System  for  Motor  Vehicles: 
Franklin  W.  Springer,  Minneapolis,  Minn. 
App.  filed  Nov.  9,  1916.  For  motor 
vehicles. 

1,370.179.  Movable  Element  for  Meters  : 
Donald  J.  Angus.  Indianapolis.  Ind.  App. 
filed  May  20.  1918.     For  graphic  meter, 

1.370,200.  Electric  Gun  or  Apparatus  for 
Propelling  Projectiles  :  Andr(5  L.  O. 
Fauchon-Villepl^e.  Paris,  France.  Pro- 
pelling effected  by  means  of  electric  cur- 
rent. 

1.370,230.  Mechanical  Rectifier  for  Mag- 
netos OF  Automobiles  :  Harry  F.  Slocum, 
Santa  Ana,  CaL  App.  filed  Julv  16.  1917. 
Used  upon  magneto  of  Ford  type. 

1.370.250.  Sealing  Device;  Arturo  W. 
Wildner.  Buenos  Aires,  Argentina.  .\pp. 
filed  July  22,  1920.  For  stamping  seal- 
ing   wax. 

1.370.257.  I.,ong-Dist.4nce  Signal  and 
Control  apparatus  :  Walther  Akeniann, 
Essen.  Germany.  App.  filed  Sept.  3,  1920. 
For  indication  at  a  distance  of  the  po- 
sition of  pointers. 

1.370.276.  Electrical  Insulator:  Henrv 
H.  Buckman,  Jacksonville,  Fla.  App. 
filed  Oct.  10,  1919.     Spark  plug. 

1.370.277.  Electric  Brush  Holder:  Ernest 
Buerrosse,  Milwaukee,  Wis.  App.  filed 
Nov.  8,  1920.  To  effect  and  maintain  uni- 
form and  ti'ue  contact. 

1.370.286.  Electrical  Welding  Apparatus; 
Alexander  Churchward.  New  York.  N.  Y. 
App.  filed  June  24,   1919.     Arc  welding. 

1.370.295.  Process  op  and  Apparatus  for 
Obtaining  Oxides  of  Nitrogen  from  At- 
mospheric Air  ;  Francis  I.  du  Pont.  Wil- 
mington. Del.  App.  filed  July  15.  1919, 
Electric  arc. 

1.370.300.  Toll-Telephone  Switching  Ap- 
paratus :  Herbert  M.  Friendly.  Portland, 
Ore.      App.  filed  June  17,  1915. 

1,370.333.  System  of  Communication;  Wil- 
liam W.  MacFarlane.  Elkins  Park.  Pa. 
App.  filed  May  15,  1919.  Audio  frequency 
in  wii'eless  or  semi-wireless  apparatus. 

1.370,341.  Spark  Intensifier  :  Henry  L. 
Miller.  St.  Louis.  Mo.  App.  filed  Feb. 
19,  1920.     Auxiliary  gap. 

1.370.402.  Automatic  Telegraph  System; 
George  R.  Benjamin,  Jersey  Citv.  N.  J. 
App.  filed  Dec.  11,  1916.  Synchronous 
system. 


1.370.302.  I.nduction  Coil:  Stanley  D. 
Livingston.  Meriden.  Conn.  App.  filed 
Jan.  10.  1920.  Combined  coil  and  con- 
denser. 

I.;i70.504.  Telestereotype :  John  H.  Ham- 
mond. Jr..  Gloucester.  Mass.  App.  filed 
Nov.  30.  1912.  Reproducing  forms  an<l 
shapes  of  surfaces  and  solids  at  a  dis- 
tance. 

(I.ssued  March  8,  1921) 

1.370.509.  Electrical  Connector  Device: 
Reuben  B.  Benjamin  and  Walter  A.  Alden, 
Chicago.  111.  App.  filed  Oct.  22,  1917. 
Connection  made  without  arcing. 

1.370.524.  Electric  Hair  Singer;  Lou:s  J. 
Dumainc.  .Montreal,  Quebec,  Canada. 
App.  filed  April  24,  1920. 

1.370,527.  Electrical  Heater;  Edmond  C. 
Floriot  and  George  F.  Cody,  New  York, 
N.  Y.  App.  filed  Jan.  23,  1920.  To  warm 
room. 

1.370.554.  Test  Connector:  John  M. 
Peirce,  South  Charleston,  Ohio.  App. 
filed  July  5.  1918.  For  mechanically 
connecting  two  oi-  more  wires. 

1.370,558.  Machine  Ringing  System;  Wil- 
liam A.  Rhodes.  New  York,  N.  Y.  -Vpp. 
filed  March  1,  1918.     Telephone. 

1,370.562.  Trunk  Circuits;  Samuel  P, 
Shackleton.  New  York.  N.  Y.  App.  filed 
June  4.  1919.  For  eliminating  disturb- 
ances from  hook  impulses, 

1.370,578.  Check-Controlled  Machine; 
Alfred  D.  Antoine,  Chicago,  111.  App. 
filed  April  19,  1917.  Coin-slot  .shocking 
machine. 

1.370.619.  Hot-Water  Heater:  Charles 
H.  Whitehead,  Kingsville,  Ontario,  Can- 
ada.    App.  filed  Dec.  1.  1919.     Household. 

1.370.631.  Electric  Cigar  Lighter:  Dud- 
ley B.  Clark.  Jamestown,  N.  J.  App.  filed 
Dec.   17,  1919. 

1.370.632.  Electric  Furnace;  Walter  R. 
Clark,  Bridgeport,  Conn.  App.  filed  May 
6,  1918.  For  melting  brass  and  similar 
scrap. 

1.370.638.  Insulator-Testing  Device  ;  Wil- 
liam G.  B.  Euler,  San  Francisco,  Cal. 
App.  filed  March  15,  1920.  By  measur- 
ing difference  of  potential  between  con- 
ductor and  insulator  support, 

1.370.646.  Treatment  of  Leach  Liquor: 
Carle  R.  Hayward,  Qunicv,  Mass.  App. 
filed  Dec.  8.  1919.  Recovering  in  valu- 
able  form    incidental   metals. 

1.370,651.  Stick  for  Handling  High-Volt- 
age Line  Conductors  ;  Tomlinson  F. 
Johnson,  Jr.,  Atlanta,  Ga.  App.  filed 
July  30,  1918.     For  handling  live  line. 

1.370.669.  Machine  Telegraph  ;  Louis  M. 
Potts,  Baltimore,  Md.  App.  filed  Dec.  14, 
1915.  Perforated  strip  for  receiving  and 
sending. 

1.370.670.  Ignition  System  for  Internal- 
Combustion  Engines  :  Andrew  P.  Rie- 
dele.  St.  Cloud,  Minn.  App.  filed  July 
29,    1919. 

1,370,726.  Planer  and  System  of  Motor 
Control  Therefore  ;  Harold  D.  Blood, 
Plainfleld.  N.  J.  App.  filed  June  10,  1920. 
Reversing  motor. 

1.370,728.  Resistor  Element  for  Elec- 
tric Current  Controllers  and  Process 
OF  Maki.vg  the  Same  ;  Lynde  Bradley. 
Milwaukee.  Wis.  App.  filed  July  29,  1916. 
Resists  pi-essure,  shock  and  Tieat. 

1,370,731.  Cable  and  Method  of  Making 
the  Same;  Philip  H.  Chase,  Cvnwyd,  Pa. 
App.  filed  Nov.  2,  1916.  For  high-voltage 
power  work. 

1.370,735.  Aerial  System  for  Wireless 
Signaling  :  Charles  S.  Franklin,  London, 
England.  App.  filed  Sept.  30,  1920.  Com- 
bination of  single  frame  and  double 
frame. 

1.370,744.  Winding  Machine;  Frederick 
Diehl,  Elizabeth,  N.  J.  App.  filed  May  19, 
1914.      For  winding  pole  coils. 

1.370.751.  Electric  Circuit  Tester;  Louis 
L.  Kroupa,  Berwyn,  III.  App.  filed  Sept. 
4,  1917.  Circuits  separately  and  ex- 
peditiously tested  for  breaks  or  poor 
connections. 

1.370,914.  Alternating-Current  Magnet; 
Charles  H.  Rippl,  Cleveland,  Ohio.  .\pp. 
filed  June  7,  1919.  Laminated  core  re- 
duces eddy  currents. 

1.370.916.  Electric  Sadiron  ;  Samuel  I. 
Russel.  Chicago.  111.  App.  filed  Oct.  6, 
1920.  Terminals  of  heating  element  du 
not  o\'erheat. 

1,370.926.  Electric  Welding  Method.  Ma- 
chine AND  Welded  Chain  :  Frank  E. 
Stahl.  Tonawanda,  N.  Y.  App.  filed  Julv 
7,  1920.     Bulge  on  inside  of  link. 

1,370.934.  Ignition  Device  for  Internal- 
Combustion  Engines  ;  Harry  R.  Van  De- 
venter,  Newark,  N.  J.  App.  filed  April 
7,  1919. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

DOVER.  N.  H.  —  Improvements  to  the 
street-lighting  system  are  contemplated. 
Service  is  furnished  by  the  Twin  State  Gas 
&  Electric  Company. 

BOSTON,  MAfes.— Plans  have  been  filed 
by  the  Boston  Insulated  Wire  Company. 
65  Bay  .Street,  for  improvements  to  its 
power  house. 

WESTFIELD,  MASS.  —  The  Municipal 
Light  Commission  has  ordered  extensions 
to  the  electric  lines  for  service  in  the 
villages  of  Mundale  and  Wyben.  The  cost 
is  estimated  at  about   .^7.000. 

WEST  NEWBURY,  MASS.— The  install- 
ation of  electric  lamps  on  Main  Street  is 
under  consideration. 

WORCESTER.  MASS.— Plans  are  under 
consideration  by  the  board  of  directors  of 
the  Worcester  State  Hospital  for  the  con- 
struction of  a  cold-storage  plant  at  the 
institution  to  cost  about   $50,000. 


Middle  Atlantic  States 

BROOKLYN.  N.  Y.— Electrically  operated 
centrifugal  pumping  machinery  and  me- 
chanical equipment  will  be  required  for  the 
new  drydock  to  be  installed  at  the  ship- 
yai-d  of  Theodore  A.  Crane  Sons'  Company, 
foot  of  Columbia  Street. 

FAR  ROCKAWAY,  N.  Y.— The  Queens 
Borough  Gas  &  Electric  Company  has  plans 
under  way  for  the  erection  of  a  large  serv- 
ice and  general  power  station  at  Beach 
Street  and  Fifty -third  Street,  Edgemere. 

MALONE.  N.  Y.— The  Malone  Light  & 
Power  Company  has  filed  notice  of  increase 
in  capital  stock  from  $300,000  to  $600,000. 
The  proceeds,  it  is  understood,  will  be  used 
for  proposed  extensions  and   improvements. 

TONAWANDA,  N.  Y.— Electrical  eqviip- 
ment  will  be  installed  in  the  new  plant 
to  be  built  here  by  the  J.  Spaulding  Sons' 
Company.  484  Broome  Street,  manufacturer 
of  fiber  products.  The  plans  provide  for  one 
five-story  building  and  two  one-story  struc- 
tures. LIJ7  ft.  X  300  ft..  60  ft.  x  ISO  ft.  and 
50  ft.  X  200  ft.  respectively.  George  F. 
Hardy,  309  Broadway,  New  York,  is  archi- 
tect  and    engineer    for    the    project. 

WATERFORD,  N.  Y.— The  Public  Serv- 
ice Commission  has  ordered  the  Northern 
Adirondack  Power  Company  to  complete 
its  power  plant  at  Au  Sable  Chasm,  install 
new  switchboard,  switching  and  other  elec- 
trical equipment,  construct  a  new  substation 
at  Au  Sable  Forks,  and  make  a  number 
of  extensions  and  improvements  to  its 
transmission  and  ilistribution  system. 
Thomas  O'Connor  is  president. 

JERSEY  CITY'.  N.  J.— Electric  hoisting 
equipment  and  other  electrically  operated 
machinery  will  be  installed  at  the  proposed 
new  freiglit  terminal  to  be  erected  here 
by  the  Delaware.  Lackawanna  &  Western 
Railroad  Companv,  90  West  Street,  New 
York  City,  to  cost  about  $2,000,000. 

ALLENTOWN,  PA. — The  Lynn  Township 
Light  &  Power  Company  and  the  Wessen- 
burg  Township  Light  &  Power  Company, 
recently  organized,  are  planning  to  install 
electi-ic  system  in  Lynn  and  Wessenburs 
Townships    respectively. 

ELIZABETHTOWN.  PA.  —  Plans  have 
been  completed  by  the  Hershey  Traction 
Company.  Hershe.v.  for  the  construction  of 
a  new  electric  power  plant  at  Conewago 
Creek,  near  Elizabethtown. 

PHIL.VDELPHIA,  PA. — Plans  have  been 
filed  by  the  Reyburn  Manufacturing  Com- 
pany. Thirty-secord  Street  and  Alleghany 
Avenue,  for  the  constrviction  of  a  new  one- 
stoi-.v  power  house  at  its  tag  manufacturing 
plant,  to  cost  about  $25,000. 

PHILADELPHIA.  P.A.. — Plans  have  been 
filed  by  W.  S.  Diamond  for  improvements 
and  extensions  to  the  power  plant  at  his 
factory  at  Tulip  and  Westmoreland  Streets. 

NEW  CASTLE.  DEL. — The  City  Council 
has  adopted  resolutions  authoi'izing  the 
purchase  of  the  present  lighting  and  water- 
works system.  Bonds  to  the  amount  of 
$100,000  will  be  provided  for  this  purpose. 
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A  number  of  improvements  and  extensions 
will   bo   made. 

WILMINGTON.  DEL,.— Steps  have  been 
taken  by  the  property  owners  on  King 
Street  for  the  installation  of  an  improved 
lighting  system  along  the  thoroughfare. 

BALTIMORE.  MD.— The  Public  Service 
Commission  has  granted  the  Northern 
Maryland  Electric  Company  permission  to 
extend  its  lines  to  certain  sections  of  Cecil 
County,   including  tlie    Rising  Sun   District. 

BALTI.MORE.  MD.  —  Electrical  equip- 
ment will  be  installed  in  the  proposed  new 
plant  to  be  erected  by  the  Sexton  Stove  & 
Manufacturing  Company.  500  West  Conway 
Street.  The  plans  include  the  construction 
of  three  buildings  consisting  of  a  foundry, 
100  ft.  X  135  ft.,  metal  and  iron  worlds, 
67  ft.  X  160  ft.,  and  one-story  assembling 
shop,  estimated  to  cost  about  $75,000.  W 
R.  Sexton  is  president. 

BALTIMORE.  MD.  —  The  United  Rail- 
ways Company  has  submitted  to  the  City 
Electrical  Commission  a  statement  to  the 
effect  that  tlie  company  is  planning  to  ex- 
pend  $100,000   a   year   for   the    installation 
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been  prepared  for  an  addition  to  the  munic- 
ipal power  plant  and  boiler  house  to  cost 
about  $102,450.  Forelich  &  Emerv.  403 
Second  National  Bank  Building.  Toledo, 
Ohio,  are  engineers:  S.  E.  Dickenson  is 
general  superintendent. 

BYRON,  ILL. — The  Illinois  Northern 
Utilities  Company,  Dixon,  plans  to  erect  a 
transmission  line  from  Byron  to  Stillman 
Valley. 

CHICAGO,  ILL.— The  Creamery  Pack- 
age Manufacturing  Company,  61  West  Kin- 
zje  Street,  contemplates  the  construction 
of  a  group  of  buildings,  including  a  power 
plant,  four-story  factory,  general  offices, 
etc..  at  West  Division  Street  and  Kostner 
Avenue,  for  which  plans,  it  is  reported,  are 
being  prepared  by  M.  Tullgren  &  Sons, 
Milwaukee,  Wis. 

SADORUS.  ILL.  —  Arrangements  have 
been  made  by  the  Sadorus  Light  &  Power 
Company,  recently  incorporated,  for  the 
purchase  of  energy  from  the  Central  Illinois 
Public  Service  Company  to  supplv  the 
village  of  Sadorus.  The  plans  include  the 
erection  of  a  4,600-volt  line  from  the  Public 
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NEW  40,000-HP.  PLANT  FOR  DODGE  BROTHERS 
O"?   "'the   largiftt  power  plants  built  for   an    Individual   user   Is   about   to   eo   into 
fnTh^e  aStomobife  fiel^''"'-    '^'^  »3.500,000  plant  is  but  a  part  of  the  expansive"  program 


of  underground  feeder  lines  in  different 
parts  of  the  city. 

QUINWOOD,  W.  VA.— Developments  in 
the  New  River  coal  fields  in  the  Meadow- 
Creek  district,  involving  an  expenditure  of 
about  $3,000,000.  have  been  planned  bv 
Quin  Morton  and  W.  S.  Wood  of  Charles- 
ton, W.  Va.  Electrically  operated  ma- 
chinery will  be  used  in  the  mines. 

CHATHAM,  VA.— The  Chatham  Light  & 
Power  Company  contemplates  doubling  the 
capacity  of  its  plant. 

North  Central  States 

DETROIT.  MICH.— Bids,  it  is  understood, 
will  be  received  early  in  April  by  the  Board 
of  Water  Commissioners  for  the  construc- 
tion of  two  electrically  operated  pumping 
plants,  one  to  be  63  ft.  x  75  ft.,  to  cost 
about  $200,000,  and  the  other  90  ft.  x  100 
ft,  to  cost  about  $100,000. 

GRAND  HAVEN,  MICH. —  The  Beech 
Tree  Light  &  Power  Company  has  been 
granted  permission  to  erect  transmission 
lines  along  the  highway. 

RAVENNA,  MICH.— Plans  have  been 
prepared  for  the  construction  of  a  hydro- 
electric power  plant  to  cost  about  $70,000. 
Holland,  Akerman  &  Holland,  106  East 
Liberty  Avenue,  Ann  Arbor,  are  engineers. 
T.  Rogers  of  the  Ravenna-Conklin  Electric 
Light  &  Power  Company  may  be  able  to 
give  further  information. 

GREENITP,  KT— The  construction  of  a 
power  house  to  cost  about  $50,000  is  under 
consideration.  For  further  information 
address  Col.  W.  P.  Stickey.  Room  513,  Gov- 
ernment Building,  Cincinnati,  Ohio. 

KENDALLVILLE,      IND.  —  Plans     have 


Service    Company's    plant    near    Tolono    to 
Sadorus. 

WAUKEGAN.  ILL.— The  Public  Service 
Company  of  Northern  Illinois,  it  is  reported. 
WMll  start  work  soon  on  the  construction 
of  an  electric  plant  north  of  Waukegan. 
The  plant  will  develop  an  ultimate  capacity 
of  200,000  kw.  and  is  estimated  to  cos't 
about   $25,000,000. 

CAINSVILLE.  MO.  —  W.  N.  Albertson 
&  Company,  electrical  engineers  and  opera- 
tors. First  Wisconsin  National  Bank  Build- 
ing, Milwaukee,  Wis.,  have  acquired  the 
property  of  the  Missouri  Electric.  Gas  & 
Water  Company  and  contemplate  the  in- 
stallation of  new  power-plant  equipment. 
The  erection  of  a  number  of  transmission 
lines  to  adjoining  towns   is  also  planned. 

MORGANVILLE,  KAN.— The  City  Coun- 
cil is  having  plans  prepared  for  the  con- 
struction of  a  new  transmission  line  and 
the  installation  of  a  local  distributing  sys- 
tem, estimated  to  cost  about  $25,000.  W"B. 
Rollins  &  Company.  209  Railway  Exchange 
Building,   Kansas   City,   Mo.,  are  engineers. 


Southern  States 

LENOIR.  N.  C— The  United  Mills  Com- 
pany, Hickory,  contemplates  a  hydro-electric 
development  on  Harpers  Creek  in  Caldwell 
County. 

MADISON,  N.  C— Electric  light  bonds 
to  the  amount  of  $30,000  have  been  issued. 
JACKSONVILLE.  FLA.  —  The  Mecca 
Hotel  &  Sanitarium  Company.  501-5  Hill 
Building,  is  considering  the  construction  of  a 
$4,000,000  group  of  buildings  for  sanitarium 
and  hotel  purposes.     Tentative  plans  include 


an  electric  lighting  plant  to  cost  $350,000  • 
electric  elevators.  $100,000;  etc. 

MEMPHIS,  TENN.— The  Memphis  Gas  & 
Wcctric  Company,  16  South  Second  Street 
contemplates  the  construction  of  a  new 
power  plant   to  cost  about  $2,000,000 

BIRMINGHAM,  ALA.— The  Alabama 
Power  Company  contemplates  the  installa- 
tion of  a  13,500-kva..  6,600-volt,  three-phase. 
60-cycle  100-r.p.m.  generating  unit  at  Lock 
IJ  on  the  Coosa  River.  The  cost  is  esti- 
mated at  $500,000.  W.  N.  Walmsley  is 
vice-president  and  general  manager  ;  O  G 
Thurlow   is   chief  engineer. 

tn'^H?„^T'^  OLIVE  MISS.-Improvements 
to  the  po\ver  plant  and  extensions  to  the 
rb\'ul;$!^;!o'oo!    "'■^    contemplated     to    cost 

LEXINGTON.  OKLA.— The  construction 
of  an  electric  light  plant  and  improvements 
to  the  water-works  to  cost  about  $18,000 
are  und\r  consideration.  fio.juj 

C:ti^/^?.^F^-  ^OKLA.  -  The  Muskogee 
tras  &  Electric  Company  contemplates  im- 
provements to  electric  light,  gas  and  power 
facilities,  including  the  installation  of  addi- 

about'  $?OoToo"'  "'  "'  ""^'^  P'^"'-  '°  ''°'' 
TULSA,  OKLA.— The  Wilcox  Oil  &  Gas 
.VO^Paiy,  plans  to  construct  a  number  of 
new  electrically  operated  pumping  plants. 
The  company  also  has  plans  under  way  for 
the  construction  of  a  new  refinery  to  cost 
about  $2,000,000.  including  equipment 

,.JIA^^^^^^-  TEX.— Extensions  will  be 
niade  to  the  ornamental  street-lighting  sys- 
tem.    Seventy  250-cp.  lamps  will  be  added. 


Pacific  and  Mountain  States 

OLTMPIA,  WASH.— The  Straits  Power 
Company,  25  Broad  Street,  New  York  Cltv 
has  applied  to  the  Federal  Power  Comn^s- 
sion  for  preliminary  permit  to  develoD 
power  in  the  Olympic  Peninsula.        °''^'='°P 

PUYALLUP,  WASH.— Steps  have  been 
taken  by  the  Commercial  Club  to  secure 
a  better  street-ligiiting  system  for  Puyallup 

r^A^^P^r^^'  vP^^-^^°"'^^  t°  the  amount 
of  $110  000  have  been  voted  for  the  pur- 
chase of  the  property  of  the  Bandon  Power 
Company  and  the  installation  of  a  munic- 
ipal hydro-electric  plant  on  Willow  Creek. 
.  HOLLYWOOD,  CAL.— At  an  election  to 
be  held  April  5  the  proposal  to  establish 
an  ornamental  street-lighting  system  in 
Hollywood  will  be  submitted  to  the  voters. 
I  he  plans  include  one-arm  standards  carry- 
ing lamps  ranging  in  size  from  100  cp.  for 
residence  streets  up  to  500-cp.  lamps  for 
'.""l^/rF.?-  Avenue.  The  cost  is  estimated 
at    $1,500,000. 

LOS  ANGELES,  CAL.— Application  bas 
been  made  by  the  Los  Angeles  Gas  &  Elec- 
tric Corporation  to  the  State  Railroad  Com- 
mission for  authority  to  issue  $2,000,000 
in  stock  for  improvements  and  extensions 
to  Its  lines.  William  Bauhryte  is  vice- 
president. 

SACRAMENTO.  CAL.— Plans  have  been 
prepared  for  the  installation  of  seventy-flve 
electrolier  standards  on  a  section  of  Twelflji 

SAN  BERNARDINO.  CAL.  —  The  con- 
struction of  a  municipal  lighting  plant  is 
under  consideration,  for  which  estimates 
are  being  prepared  by  Harry  Rouse,  city 
electrician. 

SANTA  ANA,  CAL.— The  Southern  Cali- 
fornia Edison  Company,  Los  Angeles,  has 
had  plans  prepared  for  the  construction  of 
a  new  power  plant  on  South  Main  Street, 
Santa  Ana,  to  cost  about  $250,000. 

HELPER,  UTAH.  —  Extensive  improve- 
ments to  the  street-lighting  system  are  con- 
templated. 

Canada 

LEDUC.  ALTA.— The  installation  of  an 
electric  lighting  system  in  Leduc  is  under 
consideration. 

BLOOMFIELD,  ONT.— Plans  are  under 
consideration  for  extensions  to  the  street- 
lighting  system.  Charles  H.  Saylor  is 
clerk. 

MERLIN,  ONT.— The  Town  Council  con- 
templates the  construction  of  a  hydro- 
electric plant  to  supply  electricity  for  light- 
ing and   power  purposes.      Address  A.   Bell. 

PRESTON,  ONT.— A  movement  has  been 
started  for  the  installation  of  a  new  light- 
ing system  in  the  business  section  of  Pres- 
ton. Mr.  Ord  is  secretary  of  the  Water  and 
Light   Commission. 

MONTREAL,  QUE. — All  overhead  wires 
in  Montreal  are  to  be  removed  by  the 
Underground  Conduits  Commission  and 
underground  conduits  substituted.  The  cost 
is  estimated  at  $200,000.  R.  S.  Kelsch  and 
others  are   members   of   the  commission. 
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Time  to  Give  Consideration 
to  Coal  Supply 

THIS  is  usually  the  season  of  the  year  when  dealers 
offer  some  slight  encouragement  to  householders  to 
purchase  their  year's  supply  of  coal.  So  far  no  induce- 
ments have  been  forthcoming  to  the  large  electric  light 
and  power  companies  in  the  shape  of  preferential 
freight  rates  to  cause  them  to  purchase  an  abnormal 
supply  of  coal  at  this  time  and  store  a  large  part  of  it. 
Unless  some  such  proffer  is  made,  however,  there  is  no 
incentive  to  store  much  coal,  because  storage  means  re- 
handling,  deterioration  and  added  expense.  All  prudent 
managers,  of  course,  see  to  it  that  they  have  ample 
supplies  of  fuel  on  hand  to  insure  them  against  shut- 
down due  to  strikes  or  failure  of  delivery  for  a  reason- 
able length  of  time.  For  those  who  have  no  long-term 
contracts  for  coal,  however,  it  might  be  well  to  give  the 
present  situation  consideration.  Production  of  coal  has 
fallen  off  owing  to  lack  of  buying,  and  it  may  be  that 
advantageous  arrangements  can  be  made.  However,  one 
must  be  careful  to  discern  between  what  is  legitimate 
and  what  is  propaganda.  For  obvious  reasons,  the  rail- 
roads and  the  coal  operators  would  like  to  have  the 
public  believe  that  another  fuel  crisis  stares  it  in  the 
face,  and  already  Jeremiahs  are  stalking  through  the 
land  chanting  this  lamentation.  Managers  should  guard 
themselves  against  being  stampeded  into  a  decision 
which  might  not  be  to  their  best  interests.  None 
should  be  made  until  all  the  facts  have  been  ascer- 
tained, and  then  action  should  be  calm  and  dispassion- 
ate. It  would  be  the  height  of  folly  to  order  if  the  re- 
sult would  be  to  bring  about  a  rise  in  price. 


Water-Power  Legislation  Urgent 
in  New  York  State 

AN  INTEREST  spreading  much  farther  than  the 
.  state's  boundaries  attaches  to  the  water-power 
bill  introduced  into  the  New  York  State  Legislature  on 
the  recommendation  of  Governor  Miller.  This  is  partly 
because  the  population  and  importance  of  the  state  and 
its  abundant  water  power  make  any  example  set  by  it 
loom  large  in  the  eyes  of  sister  commonwealths  with 
similar  problems  and  partly  because  of  the  possibilities 
glimpsed  for  a  combat  over  jurisdiction  with  the  fed- 
eral government.  The  bill  itself  follows  in  large 
measure  the  lines  of  the  congressional  act.  It  provides 
for  a  water-power  commission  made  up  of  state  officials 
which  will  make  surveys  and  investigations  and  issue 
licenses  to  prospective  hydro-electric  companies.  These 
may  be  organized  under  franchises  running  for  fifty 
years,  the  government  licenses  to  run  for  a  similar 
term.  Rates,  sei-vice  and  capitalization  are  to  be  regu- 
lated by'  the  state  through  the  Public  Service  Commis- 
sion.    The   bill  contains  many   provisions   designed   to 


protect  the  public  interest  and,  again  following  the  trend 
of  federal  legislation,  bars  the  use  of  power  for  manu- 
facturing purposes  within  the  Adirondack  State  Park. 
It  will  doubtless  be  thoroughly  thrashed  out  in  the  Leg- 
islature and  will  receive  the  full  impact  of  the  attack 
of  those  who  believe  in  government  ownership  and  op- 
eration of  water-power  projects.  With  the  Governor 
behind  it  and  the  large  party  majority  at  Albany,  it  is 
likely  to  win.  At  any  rate,  it  will  again  direct  the  at- 
tention of  the  whole  state  to  the  tremendous  amount 
of  water  now  running  to  waste  in  its  streams  and  rivers 
and  to  the  ever-growing  urgency  of  transmuting  this 
lost  power  into  electricity  for  the  benefit  of  all  the 
inhabitants. 


Executive  Duties  of  Industrial 
Electrical  Engineers 

IN  THOSE  industrial  plants  sufficiently  large  to  main- 
tain an  electrical  department  to  look  after  the  effi- 
ciency of  operation  and  repair  of  electrical  equipment 
the  responsibilities  of  the  head  of  such  a  department 
require  more  than  a  technical  and  practical  knowledge 
of  apparatus  employed.  Although  the  value  of  elec- 
trical energy  is  usually  a  small  part  of  the  total  pro- 
duction cost  of  a  manufactured  product  the  possible 
economies  that  may  be  effected  through  its  application 
as  light,  heat  and  power  and  the  improvements  in  quality 
of  the  product  or  increases  in  output  can  be  shown  to 
pay  a  handsome  dividend  on  the  amount  expended  in 
the  maintenance  of  the  electrical  organization.  In  too 
many  plants,  both  large  and  small,  the  man  whose  duties 
are  those  of  combined  production  manager  and  indus- 
trial electrical  engineer  is  poorly  equipped  both  with 
assistants  and  investigating  facilities.  In  such  instances 
he  is  compelled  to  spend  his  time  doing  routine  work 
that  a  handy  electrician  can  do  equally  well  under 
proper  supervision,  with  no  time  to  devote  to  original 
thinking  or  the  conducting  of  investigations  and  re- 
search leading  to  possible  improvement  of  the  opera- 
tion of  productive  processes.  The  value  of  studies  of 
lighting  to  improve  production  and  of  speed  control  to 
accelerate  output  or  improve  the  quality  of  product 
have  been  recognized,  and  in  such  work  the  industrial 
electrical  engineer  functions  as  a  plant  executive  just 
as  effectively  as  the  executive  whose  duty  it  is  to  see 
that  the  greatest  possible  return  is  earned  for  stock- 
holders on  the  capital  invested.  In  times  like  the  pres- 
ent, when  plant  managements  are  looking  for  ways 
and  means  to  economize,  the  professional  side  of  plant 
engineering  is  often  overlooked  unless  the  engineer 
charged  with  this  work  is  far  sighted  enough  to  see 
the  opportunity  to  apply  his  ability  as  an  executive 
and  express  the  results  in  terms  of  operating  economies, 
detailed  costs  and  other  terms  of  plant  production  that 
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the  e.\ecutive  head  of  the  business  can  recognize  as 
important  aids  in  the  interpretation  of  monthly  balance 
sheets  of  complete  plant  operation.  A  practical  appli- 
cation of  the  homely  definition  of  the  engineer  as  a 
man  who  can  do  more  with  one  dollar  than  a  non-tech- 
nical man  can  do  with  two  is  that  it  often  defines  the 
difference  in  the  position  of  the  ordinary  engineer  elec- 
trician and  the  industrial  electrical  engineer  with  a 
recognized  e.xecutive  standing. 


Which  Are  Navigable 
Streams? 

DURING  the  last  nine  months  something  like  180 
applications  have  been  made  for  preliminary  per- 
mits to  develop  water-power  sites  on  navigable  and 
nearly  navigable  streams.  These  permits  when  granted 
will  maintain  priority  of  application  for  licenses  to 
develop  these  particular  sites  under  the  terms  of  the 
new  water-power  law  for  a  period  not  exceeding  three 
years,  this  time  being  allowed  for  making  examinations 
and  surveys  and  the  necessary  financial  arrangements. 
But  before  such  work  can  be  definitely  undertaken  it  is 
essential  that  the  applicant  shall  know  whether  or  not 
the  stream  for  which  the  application  has  been  made 
will  be  declared  by  the  Federal  Power  Commission 
navigable  and  subject  to  such  provisions.  Complaints 
are  being  registered  that  so  far  action  on  this  point 
is  being  delayed  by  the  commission  beyond  what  seems 
a  reasonable  time. 

There  are  many  small  streams  that  are  not  now 
navigable  and  never  will  be,  and  still  others  which  it 
is  highly  improbable  will  ever  be  used  for  purposes  of 
navigation.  It  is  sufficiently  absurd  to  include  in  a 
definition  of  navigable  waters  an  entire  stream  from  its 
source  to  its  mouth,  but  it  is  superlatively  so  to  include 
small  streams  which  are  obviously  outside  the  definition 
altogether.  These  small  streams  might  at  least  be 
declared  non-navigable  for  a  period  of  ninety-nine  years 
or  some  other  reasonable  time  to  allow  the  present 
generation  to  provide  those  who  follow  with  sufficient 
data  to  determine  to  what  extent  builders  of  water- 
power  plants  are  the  desecrators  of  our  natural  re- 
sources they  are  now  imagined  to  be. 

The  Federal  Power  Commission  is  handicapped  some- 
what in  the  matter  of  giving  prompt  decisions  on 
whether  or  not  any  specific  stream  is  navigable  because 
when  a  preliminary  permit  covers  the  development  of 
a  power  site  on  that  stream  the  commission  must  in 
each  case  await  a  report  from  the  Corps  of  Engineers 
of  the  army.  Yet  the  references  to  "navigable  waters" 
in  Section  3  of  the  water-power  act,  and  again  in  the 
last  paragraph  of  Section  23,  seem  to  give  the  com- 
mission wide  latitude  in  its  definition  of  this  term,  for 
the  language  of  the  sections  cited  makes  it  certain  that 
"navigable  waters"  are  not  necessarily  such  as  can  be 
navigated.  The  Niagara  River  is,  according  to  the 
definition  in  the  act,  "navigable  waters,"  despite  the 
fact  that  the  great  cataract  has  prevented  successful 
navigation  on  that  river  past  the  city  of  Niagara  Falls. 
Delays  in  defining  the  actual  point  at  which  a  stream 
is  navigable  will  only  postpone  definite  action  on  the 
part  of  the  applicant  for  a  license  to  build  and  will 
retard  unduly  the  needed  construction  program.  Appar- 
ently the  Federal  Power  Commission  is  disposed  to  act 
promptly,  and  since  the  Secretary  of  War  is  a  member 
of  the  commission  he  should  see  to  it  that  the  Corps 
of  Engineers  renders  prompt  rulings. 


Interesting  Bus  and  Switch  Layout  of 
New  Chicago  Station 

AS  GENERATING  stations  grow  larger  the  prob- 
l\.  lem  of  control  of  short  circuits  becomes  of  in- 
creasing importance.  Two  conditions  are  to  be  con- 
sidered in  design.  The  first  is  that  caused  by  the 
grounding  of  one  phase  of  the  bus.  This  condition 
can  be  brought  under  control  by  grounding  the  gen- 
erator neutral  and  by  the  use  of  a  ground  resistance. 
The  current  can  be  limited  to  any  desired  value.  The 
design  problem  then  becomes  one  of  mechanical  strength 
and  proportioning  of  conductors  to  care  for  the  stresses 
due  to  magnetic  influences  and  heating  effects  due  to 
current  values.  The  second  condition  is  that  caused 
by  interphase  short  circuits.  This  factor  in  the  prob- 
lem is  not  only  beyond  control  but  it  is  impossible  to 
provide  any  design  that  will  limit  the  effect  when  such 
a  short  circuit  occurs.  The  destructive  results  are  lim- 
ited only  by  the  capacity  of  the  generating  equipment 
feeding  into  the  short  circuit. 

The  design  problem  is  one  of  preventing  such  short 
circuits.  Elsewhere  in  this  issue  B.  G.  Jamieson  de- 
scribes the  bus  and  switch  layout  for  the  new  Calu- 
met plant  of  the  Commonwealth  Edison  Company,  an 
extremely  interesting  departure  from  the  conventional 
design  in  the  attempt  made  to  preclude  interphase 
short  circuits  by  segregating  the  phases.  The  distance 
between  phases  in  this  layout  is  such  that  there  seems 
to  be  no  possibility  of  short  circuits  occurring.  Al- 
though applied  so  far  only  to  the  indoor  type  of  ap- 
paratus, Mr.  Jamieson  points  out  the  possibility  of 
readily  adapting  the  method  to  the  semi-outdoor  type 
of  switch  house,  and  in  addition  there  would  seem  to 
be  no  reason  why  it  should  not  be  applied  to  outdoor 
layouts.  With  the  increase  in  short-circuit  capacities 
in  power  plants  and  the  rapid  increase  in  the  use  of 
higher  voltages  the  Calumet  layout  deserves  the  care- 
ful study  of  all  designers  interested  in  power-plant  or 
substation  work.  It  contains  a  decided  promise  of 
simplification  on  indoor  installations  combined  with  an 
increased  safety  to  operators  and  to  the  service  that 
cannot  be  ignored,  and  it  is  not  improbable  that  its 
application  to  outdoor  layouts  will  result  in  benefit. 
A  feature  that  is  not  brought  out  particularly  in  the 
article  is  the  tendency  toward  the  unit  system  of  de- 
sign. This  is  very  marked,  as  will  be  seen  from  a 
study  of  the  drawings. 


A  Valuable  Steam-Station 
Byproduct 

THE  amount  of  combustible  thrown  away  in  power- 
plant  ash  is  a  loss  which  utilities  might  have 
overlooked  when  coal  was  cheap  but  which  they  cannot 
now  afford  to  neglect  at  the  prevailing  price  of  coal  and 
with  inflexible  rates  for  service.  Electric  light  and 
power  companies  in  the  Middle  West  find  that  25  per 
cent  or  more  of  their  ash  is  of  combustible  material, 
and  as  the  coal  they  use  has  a  high  ash  content  it  not 
infrequently  happens  that  companies  lose  in  this  way 
5  per  cent  or  more  of  the  total  heat  value  of  the  coal. 
Attempts  have  been  made  to  reclaim  the  combustible 
from  the  ash,  but  apparently  with  very  little  result.  The 
advisability  of  setting  aside  one  or  more  boilers  to 
reburn  the  ashes  has  been  considered,  but  tests 
made  by  the  Commonwealth  Edison  Company  years  ago 
indicate  that  fuel  containing  more  than  40  per  cent  ash 
is  not  satisfactory  for  making  steam.     Before  the  war 
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one  of  the  large  companies  planned  to  wash  ashes  over 
agitators,  but  nothing  has  been  done  in  this  direction  up 
to  now.  However,  if  mining  and  other  industries  can 
successfully  reclaim  valuable  products  from  what  was 
once  considered  waste,  it  would  seem  that  the  heat  units 
which  are  being  thrown  away  in  power-plant  ashes  are 
not  entirely  unrecoverable.  What  is  needed  is  more 
careful  firing  at  the  start  and  apparatus  suitable  for  the 
fuel  used. 


Operating  Ratio  of  Light  and 
Power  Systems 

MUCH  has  been  written  during  the  past  few  years 
concerning  the  prodigious  growth  of  the  electric 
light  and  power  industry,  and  executives  have  pointed 
with  enthusiasm  to  the  fact  that,  despite  the  present 
widespread  depression  in  most  industries,  the  electrical 
energy  market  has  been  greater  than  at  any  time  dur- 
ing the  war  rush.  Moreover,  a  new  high  record  for 
gross  revenue  from  sale  of  energy  has  been  reported 
during  the  past  winter.  But  these  sweet  morsels  would 
turn  to  sour  if  further  investigation  showed  that  the 
operating  and  maintenance  expenses  were  relatively  on 
the  increase.  Such  is  not  the  case,  however,  as  is 
proved  by  the  data  on  operating  and  maintenance  ex- 
penses published  in  this  issue,  the  Electrical  World 
having  added  the  collection  of  figures  covering  this  out- 
lay to  its  monthly  survey  of  central-station  operations. 
From  these  data  the  ratio  obtained  between  operating 
and  maintenance  expenses  and  gross  revenue  shows  a 
decided  drop  during  the  past  year.  This  is  particularly 
noticeable  where  companies  are  operating  systems 
made  up  of  both  steam  and  hydro-electric  plants.  In 
such  cases  the  operating  ratio  has  decreased  from  46.5 
in  January,  1920,  to  38.7  in  January,  1921.  The  operat- 
ing ratio  in  January  of  both  years  has  been  found  for 
companies  reporting  operations  of  steam  plants  only, 
for  hydro-electric  plants  only  and  for  systems  composed 
of  both  steam  and  hydro  plants,  and  for  comparative 
purposes  these  ratios  are  given  for  each  section  of  the 
country.  The  figures  presented  on  operating  ratio  are 
encouraging  in  the  extreme.  They  form,  with  the  data 
on  output  and  gross  revenue,  an  argument  for  the  sound- 
ness and  stability  of  electric  light  and  power  securities 
which,  if  used  to  advantage,  should  clear  away  many  of 
the  clouds  through  which  the  investing  public  has  viewed 
these  securities  in  the  past. 


Regulation  of  Electrical 
Service  in  Mines 

THE  steadily  increasing  use  of  electrical  equipment 
in  coal  mining  is  certain  to  have  eventually  a  very 
important  bearing  on  the  cost  of  production.  However, 
it  is  quite  possible  to  make  regulations  so  severe  as 
substantially  to  prevent  the  general  use  of  electrical 
coal-mining  machinery.  On  the  other  hand,  it  is  pos- 
sible to  treat  the  matter  so  loosely  as  not  properly  to 
protect  the  workmen  against  needless  risks.  In  this 
issue  L.  C.  Ilsley  of  the  United  States  Bureau  of  Mines 
gives  a  good  summary  of  the  present  situation. 

Twenty-one  states  refer  in  one  way  or  another  to 
electrical  coal-mining  equipment.  Only  four  go  into 
the  matter  to  any  material  extent,  and  but  one  goes  far 
enough  to  insist  on  the  employment  of  a  competent 
electrician  in  mines  where  electricity  is  used  under- 
ground for  power  purposes.  There  is  no  general  agree- 
ment as   to   the   voltages   which   may   be   employed    or 


requirements  for  insulation.  Some  states  allow  high- 
tension  wiring  to  be  taken  underground  with  proper 
restrictions.  Others  limit  the  underground  voltage 
to  600  or  less,  whereas  in  point  of  fact  a  badly  installed 
600-volt  circuit  is  much  more  dangerous  than  one  for 
four  times  that  voltage  installed  with  suitable  care. 

Conditions  are  such  that  further  regulation  with  some 
approach  to  uniformity  of  conditions  from  state  to 
state  is  highly  desirable  for  the  sake  of  everybody 
concerned.  The  makers  of  machinery  want  to  know 
what  they  will  be  permitted  to  do.  Its  users  should 
know  the  precautions  which  they  are  expected  to  take 
and  the  provisions  which  they  must  make  for  inspec- 
tion. Workers  have  a  right  to  be  sure  that  their  safety 
is  adequately  guarded.  An  agreement  ought  to  be 
reached  for  community  of  action  in  the  establishment 
of  a  reasonable  and  workable  code,  but  care  must  be 
taken  that  all  interests  concerned  have  a  voice  in  such 
standardization. 


Where  a  Superpower  Plant 
at  Mine  Mouth  Is  Feasible 

PROPOSALS  made  in  the  last  few  years  to  locate 
superpower  plants  at  mine  mouths  have  confused  the 
fundamentals  of  good  engineering  by  the  omission  of  a 
complete  consideration  of  the  problems  involved.  How- 
ever, there  are  conditions  under  which  superpower  plants 
so  located  are  feasible  and  desirable,  and  we  are  glad  to 
give  a  detailed  account  of  one  in  this  issue,  the  Colfax 
station  of  the  Duquesne  Light  Company,  Pittsburgh. 
Connected  by  a  private  railroad  with  a  coal  mine  only 
one  mile  away,  and  situated  directly  on  the  Allegheny 
River,  which  has  ample  circulating  water  for  a 
300,000-kw.  development,  this  station  possesses  two 
advantages  that  cannot  be  found  everywhere.  Further- 
more, it  is  strategically  placed  only  15  miles  from  Pitts- 
burgh and  on  the  opposite  side  of  a  double  fHJwer  loop 
from  Brunot's  Island  generating  station — the  next 
largest  station  on  the  company's  system.  With  facilities 
for  i-eceiving  coal  by  water  or  rail  in  addition,  and  with 
the  ever-growing  steel  center  of  Pittsburgh  as  a  market 
for  energy,  a  station  could  not  be  much  better  situated 
for  generation  of  energy  at  the  mine  on  a  gigantic  scale. 
When  completed  Colfax  will  be  rated  at  300,000  kw.  in 
six  mighty  triplex  units,  one  of  which  will  be  a  spare. 
One  of  the  turbo-generator  sets,  rated  at  70,000  kw. 
(maximum),  is  installed,  and  it  is  more  than  likely  that 
others  will  be  called  into  service  rapidly. 

The  station  is  such  an  excellent  example  of  up-to-date 
design  embodying  time-proven  methods  that  rather  than 
point  here  to  any  of  its  features  we  refer  our  readers 
to  the  detailed  account  on  page  753.  Information  of 
interest  is  there  given  on  how  delivery  of  coal  to  the 
boilers  is  assured,  on  an  unusual  mounting  of  boilers,  a 
rather  uncommon  method  of  maintaining  a  heat  balance, 
methods  of  operating  the  triplex  turbo-generators 
under  abnormal  conditions,  and  other  provisions  for 
securing  maximum  economy,  reliability  and  simplicity. 

Full  data  on  the  performance  of  the  plant  are  not  yet 
available,  but  indications  are  that  the  unit  now  oper- 
ating will  show  a  coal  consumption  of  1.39  lb.  per 
kilowatt-hour  at  50,000  kw.  load.  With  a  capacity  ulti- 
mately to  be  very  big,  this  record  is  most  encouraging 
for  a  start-off,  the  more  so  since  simplicity  and  careful 
planning  of  the  plant  have  brought  the  actual  cost  to 
about  $105  per  kilowatt — a  remarkably  low  figure  con- 
sidering the  time  at  which  the  plant  was  built. 


Frank  Shreve  Price 

One  of  the  builders  of  the  electrical  trade  and  a  leader  in  any  co-operative 

movenient  within  the  industry  which  has  its  foundation 

in  efficient  organization 


LEADERSHIP  in  any  industry  de- 
mands qualities  of  mind  which  re- 
spond to  varying  stimuli  and  achieve 
success  through  the  power  to  resolve 
complex  situations  into  clear-cut  work- 
ing programs.  When  such  abilities  are 
combined  with  unselfish  devotion  to  the 
common  good  the  result  is  a  r«-;iIization 
of  ideals  In  every-day  affairs  which 
turns  competitors  into  friends  and  wins 
widespread  regard.  A  man  with  these 
qualities  is  Frank  S.  Price,  president  of 
the  Pettingell-Andrews  Company  of 
Hoston  and  one  of  the  foremost  elec- 
trical supply  jobbers  of  America.  A 
native  of  Salem,  Mass.,  Mr.  Price  en- 
tered the  electrical  business  about  thirty 
years  ago  as  a  store  boy  in  the  organiza- 
tion which  he  now  heads,  gradually 
rising  to  the  posts  of  office  manager 
and  sales  manager,  filling  every  position 
ably  and  making  a  growing  reputation 
for  high-minded  service  In  the  whole- 
saling field. 

Himself  a  master  of  detail.  Mr.   Price 
has    never    practiced    putting    petty    re- 


strictions upon  his  subordinates,  but  has 
won  their  intense  loyalty  through  his 
confidence  in  them  and  his  backing  of 
them  in  sound  and  progressive  methods. 
He  has  spent  without  stint  his  own  time 
and  money  in  experiments  for  the  good 
of  the  itidusti'y.  Hard  work,  vision. 
pTiinipt  decisions,  an  analytical  mind 
and  a  sympathetic  understanding  of  the 
broad  pioblems  of  the  industry,  as  well 
as  an  insight  into  the  relationships  exist- 
ing and  possible  between  its  branches.. 
have  given  Frank  Price  an  influence  for 
sound  merchandising  in  national  coun- 
sels. 

He  Is  a  former  chairman  of  the  At- 
lantic Division  of  the  Electric  Supply 
Jobbers'  Association  and  is  at  present  an 
executive  committee  member  of  thai 
organization.  He  is  also  a  member  of 
the  National  Electric  Light  .V.-^soeiation 
anil  of  the  New  England  Eh-ctrical 
Supply  Jobbers'  Club.  Constiiu-tivf  co- 
operation and  unswerving  championship 
of  the  square  deal  in  business  have 
characterized  Mr.  Price's  work  from  the 


beginning  and  have   enriched  the  indus- 
try of  his  choice. 

"Recognized  by  the  War  Industries 
Board  as  being  a  factor  in  the  econom- 
ical distribution  of  electrical  merchan- 
dise the  electric  supply  jobbing  busi- 
ness has  made  a  secure  place  for  itself 
largely  because  of  the  principles  adhered 
to  by  its  leaders,  among  whom  is  Mr. 
Price.  It  is  not  surprising  therefore  that 
there  are  few  industries  in  which  the  job- 
bing branch  commands  so  great  respect. 
From  being  merely  a  handler  of  orders 
between  the  customer  and  the  producer 
the  jobber  is  now  a  merchant  maintain- 
ing a  stock  sufficient  to  meet  the  demand 
even  under  the  most  trying  conditions. 
Quality  goods  at  the  lowest  price  com- 
mensurate with  such  a  high  degree  of 
service  and  -a  fair  profit  now  character- 
ize the  electrical  supply  joI)I)ing  business 
of  the  United  States,  which  last  year,  it 
has  been  conservatively  estimated,  did  a 
wholesale  business  considerably  in  excess 
of  four  himdred   millions  of  dollars. 
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Colfax — A  Superpower 
Plant  at  the  Mouth 
of  a  Coal  Mine 


Conservative  and  Simple  in  Its  Layout  and 
Equipment,  It  Is  Nevertheless  Notable  Because 
of  Its  Location,  Ultimate  Rating  and  Features 
Which  Have  Been  Incorporated  in  the  Design 
to  Attain  High  Economy  and 
Reliability  of  Operation. 


The  mechanical  layout  and  equip- 
ment of  this  station  as  here  described 
do  not  include  all  the  interesting 
features  of  the  plant.  The  electrical 
design  and  equipment  are  of  equal 
importance.  How  reliability  of  service 
and  flexibility  of  operation  are  at- 
tained will  be  told  in  a  later  issue  of 
the  "Electrical  World."  The  circuit 
and  switching  arrangements  employ- 
ed to  avoid  the  operating  problems 
associated  with  superpower  plants  will 
be  described  and  an  account  of  the 
provisions  for  assuring  uninterrupted 
auxiliary  operation  will  be  given. 


FIRST  STEP  OF  300,000-KW.  COLFAX  POWER  STATION  TO  HOUSE  TWO  60,000-KW.    UNITS 


; :  -,^'^00'  *^:k^ 


To  PROVIDE  Pittsburgh,  the  steel  center  of 
the  United  States,  with  ample  and  dependable 
power,  the  Duquesne  Light  Company  has 
built  around  the  city  a  double  "power  ring" 
into  which  energy  is  fed  by  the  most  reliable  generating 
stations  that  present  engineering  knowledge  can  pro- 
vide and  from  which  distribution  lines  radiate  to  places 
of  energy  utilization.  In  anticipation  of  increased 
power  demands  and  to  increase  still  further  the  reliabil- 
ity of  electric  service  a  new  generating  station,  known 
as  Colfax,  has  recently  been  completed  and  connected 
to  the  "power  ring."  This  station  is  notable  in  many 
ways,  chief  among  which 
are  its  ultimate  rating  and 
size  of  units,  the  low  unit 
cost  of  construction,  the 
simplicity  of  design  and  the 
reliability  and  economy  of 
operation  which  are  antici- 
pated. Neither  the  design- 
ers nor  the  operators  of 
this  station  claim  for  it  any 
radical  departures  from 
general  practice,  but  place 
emphasis  rather  upon  its 
simplicity  and  conserva- 
tism. The  method  of  con- 
struction and  general  lay- 
out represent  a  combination 
of  some  of  the  best  ideas 
available  in  power-plant  en- 
gineering for  the  conditions 
involved. 
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FIRST  SECTION  OF  COLFAX  DEVELOPMEINT 

Single  firing  aisle,  arrangement  of  turbo-generators  and  respective 

transformers   are  features  of  plant   layout 


Colfax  station  is  situated  on  the  Allegheny  River 
about  15  miles  (24  km.)  from  the  center  of  Pittsburgh 
and  only  one  mile  (1.6  km.)  from  the  Hai-wick  coal 
mine,  which  is  owned  by  interests  affiliated  with  the 
Duquesne  Light  Company.  Although  only  60,000  kw. 
in  generating  equipment  is  operating  at  the  present 
time,  60,000  kw.  more  is  on  order,  and  the  plant  is 
designed  for  an  ultimate  rating  of  300,000  kw. — the 
capacity  fixed  by  the  minimum  flow  of  the  Allegheny 
River,  from  which  the  station  receives  its  condensing 
water.  The  size  of  the  units  chosen,  60,000  kw.  nominal 
and   70,000   kw.    maximum,    is   such    that    the   ultimate 

development  may  be  divided 
into  five  or  six  steps  and 
will  not  be  complicated  by  a 
large  number  of  small  units. 
Arrangement  of  the  sta- 
tion was  influenced  chiefly 
by  the  relative  floor  space 
occupied  by  the  turbines 
and  boilers.  The  latter, 
which  are  34  ft.  wide  by  22 
ft.  deep  (10.2  m.  x  6.6  m.), 
are  arranged  in  a  double 
row  with  a  single  firing 
aisle,  while  the  turbo-gen- 
erators, which  are  three- 
cylinder  compound  units, 
are  arranged  side  by  side 
with  the  high-pressure  ele- 
ment in  the  middle  and  one 
low  -  pressure  element  on 
each    side.     With   this   ar- 
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rangement  each  turbine  (that  is,  the  three  elements) 
occupies  a  space  of  about  51  ft.  (15.3  m.)  in  the  direction 
of  the  shafts  by  79  ft.  (23.7  m.)  at  right  angles  to  the 
shafts.  Allowing  for  a  pit  between  each  pair  of  turbines 
into  which  parts  may  be  lowered  for  repairs  or  over- 
hauling, the  turbine  room  measures  278  ft.  (84.7  m.)  in 
length,  compared  with  350  ft.  (106.6  m.)  for  the  boiler 
room,  so  that  there  is  an  approximate  balance  between 
the  two  rooms.  Including  the  electrical  bay,  which  runs 
parallel  to  the  turbine  room,  the  station  is  240  ft.  (73.1 
m.)  wide  over  all,  made  up  of  108  ft.  (32.9  m.)  for  the 
boiler  room,  84  ft.  (25.6  m.)  for  the  turbine  room  and 
48  ft.  ( 14.6  m.)  for  the  electrical  bay. 


To  permit  the  movement  of  coal  with  the  least  re- 
handling  and  to  utilize  gravity  for  this  purpose  wher- 
ever possible,  hopper  cars  are  brought  to  the  plant  on  an 
elevated  trestle,  from  which  they  may  be  dumped  into 
the  storage  yard  or  directly  into  duplicate  track  hop- 
pers at  the  station.  If  necessary,  the  cars  may  be 
dumped  directly  into  barges  for  delivery  to  Brunot's 
Island  or  other  stations.  When  tlie  cars  are  dumped 
in  the  storage  yard  the  coal  may  be  picked  up  by  a 
clamshell  bucket  operated  from  a  hoisting  tower  on  a 
traveling  bridge  and  discharged  onto  a  reversible  belt 
conveyor,  also  on  the  bridge,  which  carries  it  to  the 
point  where  it  is  dumped  by  an  automatic  tripper.    Coal 


SEVEN  CROSS-DRUM   BOILERS  ARE  NOW   INSTALLED  WITH  INSTRUMENT   AND   CONTROL  BOARDS    IN   FRONT  OF  EACH  BANK 


The  ways  in  which  economy,  reliability  and  simplicity 
of  operation  were  attained  can  best  be  explained  by 
considering  the  plant  in  detail. 

By  locating  Colfax  station  where  it  is  several  sources 
of  coal  supply  are  afforded  and  the  maximum  condens- 
ing water  consistent  with  other  advantages  is  made 
available.  Furthermore,  the  location  places  the  station 
at  the  opposite  side  of  the  "power  ring"  from  Brunot's 
Island  generating  station,  which  is  the  next  largest 
source  of  energy.  The  normal  supply  of  coal  will  come 
direct  from  the  Harwick  mine  over  a  private  railroad, 
although  fuel  can  also  be  received  by  water  or  over  the 
Pennsylvania  Railroad.  The  additional  precaution  of 
providing  space  for  150,000  tons  of  storage  wifhin  a 
few  feet  of  the  station  makes  interruption  of  fuel  supply 
a  remote  contingency.  By  piling  the  coal  40  ft.  (12  m.) 
high  an  emergency  storage  of  250,000  tons  may  be 
obtained. 


may  be  reclaimed  by  the  same  equipment,  in  which  case 
the  conveyor  will  discharge  into  hoppers  on  the  end  of 
the  bridge  over  the  trestle. 

To  provide  for  the  receipt  of  coal  by  barges,  a  high- 
speed hoisting  tower  will  be  erected  at  the  river  end  of 
the  coal  trestle.  This  will  dump  onto  either  of  two 
belt  conveyors  parallel  to  and  above  the  trestle.  Coal 
may  be  dropped  from  one  belt  into  the  power-house 
hoppers  or  from  either  belt  into  the  railway  cars  if 
coal  is  to  be  placed  in  outdoor  storage. 

To  avoid  the  difficulties  usually  experienced  in  repair- 
ing or  overhauling  coal  crushers  in  this  plant  the  crush- 
ers have  been  placed  directly  under  the  track  hoppers 
where  they  are  readily  accessible.  They  discharge  into 
bucket  elevators  which  transfer  their  load  at  the  top  of 
the  coal  tower  to  belt  conveyors  running  over  the  boiler- 
room  bunker,  into  which  coal  is  distributed  by  automatic 
traveling   trippers.      The    duplication   of   coal-handling 
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2  compar^mcni  bin 
each  holding  car  ioaci 


facilities,  together 
with  the  provision 
of  240  tons  stor- 
age over  each  boil- 
er, virtually  pre- 
cludes any  chance 
of  interruption  in 
delivery  of  coal  to 
the  stokers.  A 
continuous  sample 
of  the  coal  is  auto- 
matically taken 
from  the  belts 
which  distribute 
the  coal  to  the 
bunker.  To  avoid 
the  use  of  weight- 
ometers  in  the 
chutes  to  each 
stoker  weighing 
larries  with  re- 
cording registers 
are  used.  Extra- 
1 0  n  g  seventeen- 
retort  stokers  are 
provided  so  that 
the  boilers  may  be 
operated  at  300 
per  cent  of  rating 
during  peaks. 
However,  the  load 

factor  of  this  station  will  be  so  high  that  the  boilers  will 
be  operated  at  200  per  cent  to  225  per  cent  of  rating 
normally  to  keep  down  the  annual  cost  of  operation. 
Double-roll  clinker  grinders  cooled  by  a  continuous  water 
spray  are  installed.  Under  them  are  brick-lined  concrete 
hoppers  affording  ample  space  for  accumulation  of  ashes, 
the  hopper  having  a  capacity  of  1,900  cu.ft.  (53.2  cu.m.) 
per  boiler.     Air-operated  ash  gates  empty  the  hoppers 


COAL  CAN  BE  RECEIVED  DIRECT  FROM  MINE  OR  BY  RAIL  OR  WATER 


directly  into 
standard-gage 
cars.  Seven  ex- 
ceptionally high 
boilers  with  drums 
85  ft.  (10.5  m.) 
above  the  floor 
level  are  installed 
to  give  liberal  fur- 
nace volume  and 
thus  permit  com- 
plete combustion 
even  at  high  rates 
of  evaporation. 
Each  boiler  has  a 
heat  ing  surface 
of  20,876  sq.ft. 
(1,920sq.m.).  The 
ratio  of  furnace 
volume  to  boiler 
rating  is  3.45  cu. 
ft.(0.09cu.m.)per 
rated  horsepower. 
Being  eighteen 
tubes  high  by  fif- 
ty-one tubes  wide, 
the  boilers  give  a 
maximum  amount 
of  heating  surface 
per  foot  of  fur- 
As 
the 


nace  width. 
may  be  noticed  from  the  cross-section  of  one  of 
boilers,  they  are  fired  from  the  side  on  which  the 
tubes  are  lowest  and  no  bridge  wall  is  employed,  the 
inclined  rear  wall  serving  this  purpose.  To  prevent  the 
formation  of  clinkers,  perforated  blocks  are  built  into 
the  furnace  walls  at  the  coal  level.  Air  leakage  is 
reduced  by  steel  boiler  castings.  Another  feature  of 
the  boilers  is  the  arrangement  of  the  steam  pipes  feeding 
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Condensers,  Evaporators  and  Instrument  Boards  Are 


Interesting  Parts  of  Colfax 


A — In  the  foregrround  is  one  two-passj  c-ondensPr  shell  with 
25,000  sq.ft.  of  condensing  surface  receiving  exhaust  steam 
from  one  end  of  a  low-pressure  element.  Three  other  shells 
complete  the  condenser  equipment  for  one  fiii.noO-kw.  turbine. 

B — For  separating  impurities  from  lubricating  oil  motor- 
driven  centrifugal  separators  are  used. 


C  and  E — Turbine  room  and  boiler-room  instrument  boards 
respectively. 

D — One  of  the  three  circulating  pumps  for  each  turbine  set 
driven  by  600-hp.,  2,20D-valt  motor. 

F — Reversible  double-effect  dry-tube  evaporator  used  to 
distill  raw  water  for  boiler  make-up. 
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the  soot  blowers.     This  is  shown  in  the  general  cross- 
section  of  the  station. 

To  enable  convenient  and  economical  operation  of  the 
boilers  an  instrument  and  control  board  is  placed  in 
front  of  each  one  on  which  are  mounted  two  steam- 
pressure  gages,  two  indicating  and  recording  feed-water 
meters,  one  three-in-one  draft  gage,  one  CO,  recorder,  a 
six-pen  pyrometer  and  controllers  for  the  stoker  and 
clinker  grinder  motors.  In  addition  to  the  equipment 
on  the  boards  each  boiler  has  feed-water  regulators, 
front-mounted  blow-oif  valves  and  extended  water  col- 
umns that  are  only  5  ft.  above  the  floor  level. 

Each  group  of  four  boilers  is  served  by  one  forced- 
draft  fan,  which  draws  a  part  of  its  supply  of  air 
through  the  generators,  reclaiming  the  heat  radiated 
therefrom.  A  duct  under  the  firing  aisle  permits  inter- 
connection of  the  groups,  thus  enabling  greater  flexi- 
bility of  operation.  To  make  the  air  pressure  corre- 
spond with  the  furnace  requirements  the  fan  speed  is 
controlled  by  the  boiler  pressure,  while  the  boiler  out- 
let damper  is  controlled  by  draft  intensity  over  the  fire. 

Balanced  draft  is  employed,  the  gases  being  drawm 
away  from  the  boilers  through  flues  on  the  roof  that 
connect  with  self-supporting  steel  stacks  325  ft.  (99  m.) 
high.  Placing  the  flues  on  the  roof  saved  building 
expense  and  avoided  overheating  the  boiler  room. 

Distilled  make-up  water  for  boiler  feed  is  obtained 
by  passing  raw  water  through  a  reversible  double-effect 
dry-tube  evaporator  and  then  condensing  it.  To  obtain 
the  maximum  plant  economy  advantage  is  taken  of  part 
of  the  exhaust  from  the  steam-driven  station  auxiliaries 
to  evaporate  the  raw  water  and  of  the  miain-turbine 
condensate  to  condense  the  water  evaporated.  The 
make-up  water,  the  auxiliary  exhaust  condensed  thereby 
and  the  condensate  from  the  main  turbines  are  then 
combined  and  fed  through  a  barometric  condenser  to 
condense  the  auxiliaiy  exhaust  which  was  not  used  in 
evaporating  the  make-up  water.  The  tail  pipe  of  the 
barometric  condenser  terminates  in  a  large  tank  which 
is  back  of  one  row  of  boilers  and  affords  a  30-ft.  (9-m.) 
head  on  the  feed-pump  suction  line. 

By  regulating  the  supply  of  exhaust  steam  from  sta- 
tion auxiliaries  the  temperature  of  the  tailwater  from 
the  barometric  condenser  can  be  maintained  at  the  de- 
sired feed-water  temperature  (about  200  deg.  Fahr.) 
without  waste  of  either  water  or  heat.  This  is  done 
as  follows:  With  the  exception  of  the  steam-driven 
feed  pumps,  forced-draft  fans  and  house  generator, 
virtually  all  of  the  station  auxiliaries  are  operated  by 
induction  motors  normally  supplied  from  the  house- 
generator  circuit.  Connected  with  this  circuit,  how- 
ever, is  a  second  source  of  supply  afforded  by  a  generator 
driven  by  an  induction  motor  fed  from  the  main  gene- 
rators. When  the  house  generator  runs  at  the  same 
frequency  as  the  main  generators  the  motor-generator 
will  carry  no  load  and  the  house  turbine  will  carry  all 
of  the  electrical  station  auxiliaries.  By  reducing  the 
speed  of  the  house  turbine  the  motor-generator  can  be 
made  to  pick  up  some  of  the  auxiliary  load  on  the  house 
circuit  and  the  exhaust  steam  from  the  house  turbine 
can  thereby  be  reduced.  Since  the  exhaust  from  the 
fans  and  the  feed  pump  turbines  is  always  less  than 
required  in  both  the  evaporators  and  barometric  con- 
denser at  any  station  load  liable  to  exist,  the  speed 
control  of  the  house  turbine  can  always  maintain  the 
desired  heat  balance. 

Because  of  the  size  of  the  turbo-generators  selected 
for  this  station  it  was  considered  advisable  to  employ 


units  which  are  divided  into  three  mechanically  distinct 
elements.  Thus  the  total  temperature  drop  is  divided 
into  two  approximately  equal  steps  which  are  utilized 
in  separate  machines.  Any  one  or  two  of  the  three 
elements  may  be  operated  in  case  the  remainder  must 
be  taken  out  of  service  for  any  cause  whatsoever.  The 
high-pressure  elevator  and  one  low-pressure  element 
may  be  operated  together  and  carry  a  load  of  30,000  kw. 
with  a  steam  consumption  of  12.6  lb.  (5.6  kg.)  per 
kilowatt-hour,  or  the  low-pressure  elements  may  be 
operated  independently,  developing  a  load  of  30,000  kw. 
with  a  steam  consumption  of  13.8  lb.  (6.6  kg.)  When 
operating    at    the    most    efficient    load    the    complete 


EXCBHTIONALLY  LARGE  CROSS-DRUM  BOILER,  FIFTY-ONE  TUBES 
WIDE  BY  EIGHTEEN  TUBES  HIGH 

60,000-kw.  unit  is  guaranteed  to  generate  a  kilowatt- 
hour  with  a  steam  consumption  of  10.58  lb.  (4.7  kg.) 

Normally,  all  steam  to  the  three  elements  is  under 
the  control  of  the  governor  on  a  high-pressure  element, 
but  each  low-pressure  element  is  also  equipped  with  a 
governor  and  direct  steam  connection.  If  one  of  the 
low-pressure  elements  overspeeds  when  all  elements  are 
operating  together,  the  governor  on  that  element  (nor- 
mally inactive)  will  close  a  butterfly  valve  in  the  steam 
pipe  between  the  high-pressure  and  low-pressure  cylin- 
ders, thus  cutting  off  all  steam  to  this  low-pressure 
element.  The  excess  steam  then  coming  from  the  high- 
pressure  element  is  discharged  to  the  atmosphere 
through  a  25-in.  (63-cm.)  relief  valve  set  to  open  at 
about  60  lb.  (27  kg.).  This  valve  will  remain  open  until 
the  operator  adjusts  the  load  to  the  new  conditions. 
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DETAILS  OF  SOME  OF  THE  MECHANICAL  EQUIPMENT 


Eiuipmont  Number,  Type,  Capacity  and  Sise  Manufacturer 

Coal  crushers.  .  .     Two  36-in.  double-roll,  48  in.  wide.  Link  Belt  Co. 

Coal  elevators.. .     Two  overlapping,  pivoted  bucket,  36 

x35  in Link  Belt  Co. 

Coal  conveyors. .     Two  30-in.,  each  withautomatictrav- 

eling  tripper Link  Belt  Co. 

Weighing  larries    One,  20  tons  capacity Heyl &  Pattersoi.,  Inc. 

\8h  gates Twenty-one.  5x5-ft.,  air-operated Baker-Dunbnr-.^llen 

Co. 
Boilers Seven,  cross-drum:  20,876  scj. ft.  sur- 
face:   51  tubes  wide,  18  tube.-;  liigh; 

275  lb.  preiiure Babeock  &  Wilcox  Co. 

Superheaters.,..     Seven,  Foster:  6,700  sq.ft.;   180  deg. 

superheater Power  Specialty  Co. 

Clinker  grinder .      Fourteen-double-roll Westinghouse  E.  &  M. 

Co. 

Soot  blowers.. . .     Seven,  1 8  units  per  boiler Diamond  Power  Spec. 

Co. 

Stokers Seven,  1 7-retort.  extra-long Westinghouse  E.  &  M. 

Co. 
Forced-draft  fars    Three.  ladial  flow:  250,000  cu.fl.  per 

minute  at  6-in.  pressure  , Green      Fuel      Econo- 
mizer Co. 
Forced-draft  tur-  .     ,  t^    „  , , 

bines Three,  420-hp.,  geared Westmghouse  E.  &  M. 

Co. 

Stacks Two,   self-supporting    steel,    21    ft. 

diameter,  325  ft.  above  grates .\merican  Bridge  Co. 

Boiler-feedpumps  Three,  Jeanesville;     1,500  gal.   per 

minute;  four-stage  centrifugal.  .  .  .      Worthington  Pump  & 
Boiler-feed     tur-  „^'9hryCo. 

bines Three,  400-hp Westmghouse  L.  &  M. 

Co. 
Evaporators. .  .  .     One,  Lillie,  double  effect;   1 5  tons  per 

hour Wheeler  Condenser  & 

Engrg.  Co. 
Feed-water  heat-  „.  ,  „    .  .v» 

er  .  One.  barometric-condenser  type Westmghouse  E.  &  M. 

Co. 

Condensers Four,  surface  type,  25,000  sq.ft.  each.     Westinghouse  E.  &  M. 

Co. 
Turbines One,  three-element  compound,  con- 
sisting of  one  high-pressure  and 

two  low-pressure  elements Westinghouse  E.  &  M. 

Co. 

Exciter  turbines.     Two,  650-hp Westinghouse  E.  &  M . 

Co. 

.\ir  washers Two,  1 1 5,000  cu. ft.  per  minute B.  F.  Sturtevant  Co. 

Oil  purifiers Two,  100-gal.  per  minute Turbine  Equipment 

Co. 

Relief  valve.  .  .  .     One  25-in Pittsburgh  Valve, 

Fdry.  &  Cons'n  Co. 

Two,  42-in .\twood  &  Morrill 

Circulating  pumps  Three,  44,000-gal.  per  minute Westinghouse  E.  &  M. 

Co. 

.\ir  pumps Three,  Le  Blanc,  30  cu.ft.  per  minute.    Westinghouse  E.  &  M. 

Condensate  Co. 
pumps Four,  1 ,000  gal.  per  minute,  centrifu- 
gal       Westinghouse  E.  &  M. 

Co. 

Intake  screens.  .     Two,  revolving;  each7ix54ft Chain  BeltCo. 

Traveling  crane.     One.  75-ton  main  hoist:    25-tou  aux- 

ihary  hoist Niles-Beraent-PondCo. 

•Houseturbineset    One,      2,000-kw.      turbo-generator, 

3,600  r  p.m        Westinghouse  E.  &  M. 

Co. 
Recording  pjTom-  , 

eter One,  six-pen Thwing  lustrum  t  Co. 

Boiler    damper  ^ 

regulators ....      Seven,  balanced-draft The  Engineer  Co. 

Fan  controllers..     Three,  operated  by  steam  pressure. .  .     The  HaganCorp. 

Draft  gages Seven,  3-in.  one Precision  Instr'm't  Co. 

CO.  recorders. .        Seven Joseph  W.  Hays  Corp. 

Feed-pump  gov-  „    ,,, 

ernors Three Edward  Valve  &  Mfg. 

Boiler-feed    con-  Co. 

controllers..  .  .     Eight,  Stets Wilhams  Gauge  Co. 

Six,  Copes .Northern  Equipmt.  Co. 

Boiler-fced 

meters Fourteen,  4-in Simplex  v  alve  &  Meter 

Co. 
Large  conden-sing  ,  ,.  ,      t. 

Watergate  valves  Motor  and  hydraulically  operated.      Pittsburgh  Valve  Foun- 
dry &  Cons't'n  Co. 
Indicating     and 
recording  flow 
meters Two,   1 8-in General'Electric  Co. 

Condensate  me-  . 

ters Two,  8-in Simplex  valve  &  .Meter 

Co. 

Coal  gates Twenty-one,  duplex C.  W.  Hunt  Engrg.  Co. 

Smoke  flues  and 

forced-draft 

ducts Sheet  metal Connery  &  Company 

Evaporator  me-  .   ,,, 

ters Two,  Venturi  type Simplex  v  alve  &  Mfg. 

Pipe  and  flue  cov-  Co. 

ering  II.  W.  Johns-Manville 

Co. 

Of  the  remaining  mechanical  equipment  expansion  Joints  were  furnished  by 
E.  B.  Badger  &  Son  Company.,  Westinghouse  Electric  &  Manufacturing  Cqm- 

gany,  0.  S.  Rubber  Company  and  Pittsburgh  Valve.  Foundry  &  Construction 
ompany;  miscellaneous  pumps  by  Blackmer  Rotary  Pump  Company,  Yeomans 
Brothers  Company,  Worthington  Pump  &  Macliinery  Company,  Lawrence 
Machine  Company  and  Westinghouse  Electric  &  .Manufacturing  Company; 
miscellaneous  valves  by  Pittsburgh  Valve,  Foundry  &  Construction  Company, 
the  Edward  Valve  &  "Manufacturing  Company,  the  Chapman  Valve  Manufac- 
turing Company,  Fairbanks  Company  and  Golden-.\nder8on  Valve  Specialty 
Company. 


If  the  automatic  stop  valve  on  the  high-pressure 
element  closes,  because  of  overspeed  or  other  causes, 
when  the  three  elements  are  operating,  all  steam  to  the 
group  will  be  shut  oflf  and  the  unit  will  slow  down.  As 
soon  as  the  speed  falls  approximately  3  per  cent,  how- 
ever, the  valves  admitting  boiler  steam  to  the  two  low- 
pressure  elements  are  automatically  opened  and  these 
elements  continue  to  carry  load  under  the  control  of 
their  independent  governors. 

Should  the  automatic  stop  on  a  high-pressure  element 
function  when  the  high-pressure  and  one  low-pressure 
elements  are  operating  together,  the  low-pressure  ele- 
ment will  continue  to  carry  load,  taking  steam  direct 
from  the  boilers.  Should  the  governor  on  a  low-pressure 
element  close  the  butterfly  valve  in  the  steam  line  be- 
tween the  high-pressure  and  low-pressure  units,  the 
high-pressure  element  will  continue  to  carry  its  load, 
exhausting  to  atmosphere  until  the  load  is  either  re- 
moved or  the  other  low-pressure  element  is  brought  into 
service. 

Similar  turbines  have  been  used  by  other  operating 
companies  (see  Electrical  World,  May  10,  1919,  page 
933;  Dec.  28,  1918,  page  1213,  and  May  13,  1916,  page 
1089),  and  therefore  the  features  of  the  construction 
will  not  be  described. 

Being  of  a  semi-double-fiow  construction,  each  low- 
pressure  element  is  provided  with  two  exhausts,  each 
discharging  into  a  condenser  shell.  Connections  are 
made  by  means  of  elliptical  tubes  of  i-in.  (1.58-cm.) 
molded  rubber  2  ft.  (0.6  m.)  in  length,  the  ends  being 
clamped  to  the  turbine  and  condenser  flanges  respec- 
tively. Each  condenser  shell  contains  25,000  sq.ft. 
(2,300  sq.m.)  of  condensing  surface  and  is  divided  into 
two  compartments  so  that  one-half  may  be  isolated  for 
cleaning  while  the  unit  is  in  operation. 

For  the  four  condenser  shells  under  each  turbine  set 
there  are  provided  three  motor-driven  circulating  pumps  • 
discharging  into  a  common  header  so  that  any  pump  or 
combination  of  pumps  may  be  operated.  Two  conden- 
sate pumps  and  two  spares  are  provided  to  discharge 
the  condensate  through  the  evaporator  condenser  to  the 
head  tank  of  the  barometric  feed-water  heater.  Air 
pumps  of  the  Le  Blanc  type  are  employed  instead  of 
steam  jets.  A  somewhat  unusual  feature  made  possible 
by  the  turbine  room  being  parallel  to  and  near  the  river 
is  that  there  is  a  separate  circulating-water  tunnel  and 
revolving  screen  well  for  each  two  units.  This  not  only 
defers  the  investment  in  future  intake  capacity  but 
results  in  the  ultimate  cost  of  the  complete  plant  being 
less  (so  far  as  intake  flumes  are  concerned)  than  it 
would  be  if  an  intake  common  to  all  units  were  used. 

Records  are  not  yet  available  to  show  the  normal 
performance  of  the  plant  under  actual  service  conditions, 
but  calculated  figures  indicate  that  at  a  load  of  50,000 
kw.  the  coal  consumption  should  be  about  1.39  lb.  (0.62 
kg.)  per  kilowatt-hour,  using  semi-bituminous  coal  hav- 
ing the  following  proximate  analysis  by  percentage: 
Fixer  carbon,  54;  volatile  matter,  34;  ash,  9;  moisture, 
3;  heat  value  of  coal  as  received,  13,500  B.t.u.  per  pound 
(6,075  B.t.u.  per  kg.). 

The  information  presented  in  this  article  as  well  as 
that  which  is  to  appear  later  with  reference  to  the  elec- 
trical features  of  the  station  was  obtained  through  the 
courtesy  of  C.  S.  Cook,  general  manager,  and  J.  M. 
Graves,  assistant  general  manager  of  the  Duquesne 
Light  Company,  and  various  members  of  the  organiza- 
tion of  Dwight  P.  Robinson  &  Company,  Inc.,  engineers 
and  constructors. 
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New  Type  of  Switch  House  Prevents  Bus 

Short  Circuits 


Wide  Separation  of  Bus  Phases  in  New  Calumet  Plant  of  Commonwealth 
Edison  Company  Precludes  Interphase  Short  Circuits  Current-Limiting 
Reactors   Are   Utilized   for   the   Purpose   of  Excluding  Outside  Disturbances 

By  B.  G.  JAMIESON 

Engineer  of  Inside  Plant  Cormnonwcalth   Edison   Company,  Chicago 
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^NE  central-station  company  has  answered  the 
challenge  of  concentrated  power  with  a  switch 
house  of  a  semi-outdoor  type.  Superpower 
systems  of  the  future  will  spread  their  dis- 
tributing buses  country-wide  and  thus  partly  escape 
the  challenge.  This  article  describes  what  is  being 
done  toward  the  attain- 
ment of  maximum  safety 
with  the  indoor  type  of 
switch  house  housing 
breakers  of  1,000,000-kva. 
interrupting  capacity  and 
having  predominant  high- 
voltage  distribution  char- 
acteristics. Future  ar- 
ticles will  describe  in  more 
detail  the  electrical  equip- 
ment of  the  plant  con- 
cerned, the  new  Calumet 
plant  of  the  Common- 
wealth Edison  Company 
in  Chicago. 

That  portion  of  the  large 
modern  distribution  cen- 
tral station  known  as  the 
switch  house  has  developed 
from  a  humble  beginning 
as  a  gallery  or  series  of 
galleries  within  the  room 
housing  the  prime  mover 
to  a  structure  of  great 
magnitude  and  cost.  An 
analysis  of  the  constitu- 
ents of  the  cost  emphasizes 
the     importance    of    this 

primary  distribution  centei-.  In  no  other  part  of  the 
central  station  is  there  power  concentration  equal  to 
that  on  the  bus  system  of  the  switch  house,  and  mute 
reminders  of  the  desti-uctive  possibilities  of  this  energy 
when  beyond  control  urge  a  higher  factor  of  safety  as 
the  concentration  increases.  For  this  reason  the  most 
important  consideration  in  the  design  of  a  switch  house 
is  the  provision  against  a  bus  short  circuit,  and  involved 
therein  are  two  fundamentals  aside  from  apparatus  of 
adequate  design — the  proper  interphase  spacing  and 
phase-ground  spacing  of  conductors.  Obviously  any 
arrangement  which  will  eliminate  short  circuit  possi- 
bility will  greatly  increase  the  factor  of  safety  of  the 
bus  system. 

It  is  entirely  practicable  to  design  a  switch  house 
so  as  to  exclude  the  possibility  of  an  interphase  short 
circuit  upon  the  bus  or  any  of  its  tributaries.  In  any 
short  circuit  from  a  bus  phase  to  ground  the  current 


Important  Developments  in  High-Power 
Switch-House  Design 

1 .  It  is  entirely  practicable  to  design  a  switch  house  so 
as  to  exclude  the  possibility  of  an  interphase  short  circuit 
upon  the  bus  or  any  of  its  tributaries.  In  any  short  circuit 
from  a  bus  phase  to  ground  the  current  can  be  limited  by 
a  resistor  in  the  generator  neutral  ground  connection  and 
is  therefore  under  control. 

2.  At  the  concentrated  energy  centers  a  proper 
grouping  and  distant  spacing  of  conductors  of  like  phase 
will  entirely  eliminate  the  possibility  of  an  interphase  short. 

3.  The  widely  separated  phases  of  the  bus  should  have 
energy-limiting  reactors  at  points  just  ahead  of  the  con- 
vergence of  its  tributaries. 

4.  Energy-limiting  reactors  are  depended  upon  to 
exclude  all  disturbances  due  to  trouble  originating  outside 
the  station.  The  theoretical  pre-eminence  of  the  reactor 
as  a  protective  device  justifies  the  responsibilities  thus 
centered  upon  it. 

5.  This  type  of  structure  could  be  easily  modified  to 
include  the  additional  factor  of  safety  of  the  semi-outdoor 
type  of  switch  house  by  omission  of  certain  walls. 

6.  An  element  of  safety  is  introduced  by  the  elimination 
of  the  disconnecting  operation  within  heavy-duty  breaker 
or  bus  chamber. 

7.  The  presence  of  a  minimum  number  of  men  is  re- 
quired in  the  breaker  chamber  for  repair  and  inspection 
work  at  times  when  the  hazard  is  greatest. 


can  be  limited  by  a  resistance  in  the  generator  neutral 
ground  connection  and  is  therefore  under  control. 

In  minor  switching  centers  out  on  the  system  and 
away  from  the  concentrated  energy  center  comparative 
immunity  from  destructive  possibilities  may  be  obtained 
by  the  employment  of  barriers,  insulation,  armor  or  its 

equivalent;  but  at  the 
energy  center  where  a 
higher  factor  of  safety  is 
needed  because  of  its  rela- 
tive importance  such  safe- 
guards are  in  the  main  in- 
adequate. Of  course,  the 
factor  of  safety  which 
such  safeguards  afford  can 
be  theoretically  increased 
by  simply  using  more  of 
any  one  of  the  three  ele- 
ments, but  it  is  preferable 
to  employ  methods  which 
will  lessen  the  need  for 
such  safeguards,  and  a 
proper  grouping  and  dis- 
tant spacing  of  conductors 
of  like  phase  will  entirely 
eliminate  the  possibility 
of  an  interphase  short. 

This  principle  is  em- 
bodied in  the  design  of  the 
200,000  -  kva.  ( ultimate) , 
12,000-volt,  60-cycle  plant 
of  the  Commonwealth  Edi- 
son Company  of  Chicago, 
now    under    construction, 


its  feasibility  at  this  time 
being  largely  due  to  a  willingness  on  the  part  of  several 
manufacturers  of  electrical  apparatus  to  undertake  the 
development  of  oil  breakers  adapted  to  the  purpose, 
which  is  the  largest  single  accomplishment  in  this 
undertaking. 

Fig.  1  shows  the  most  elementary  type  of  such  con- 
struction, but  its  use  would  be  limited  to  a  small  sta- 
tion not  requiring  duplicate  buses,  though  perhaps  for 
special  reasons,  other  than  kilowatt  capacity,  requiring 
an  extra  factor  of  safety.  It  is  of  interest  only  in 
making  clear  the  elements  of  the  general  scheme. 

Figs.  2  and  3  show  the  essential  proportions  of  a 
section  of  the  Calumet  switch  house,  and  particularly 
the  extreme  spacing  of  the  phases  of  the  buses.  Fig. 
4  is  a  corresponding  under-ceiling  plan.  The  initial 
impression  created  by  this  design  is  one  of  prohibitive 
space  requirement,  but  actual  dimensions  of  the  devel- 
oped plans  show  little  if  any  additional  space  required 
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over  existing  switch  houses  of  the  conventional  design 
— actually  less  than  is  required  by  some. 

The  general  scheme  of  the  distant-phase  bus  system 
is  realized  in  its  entirety  when  reactors  are  installed 
on  the  generator  leads  at  the  bus  injunction,  in  which 


The  line  grouping,  as  shown  in  Fig.  5,  has  given  all 
the  operating  flexibility  required  over  a  period  of  years 
in  two  other  Commonwealth  Edison  central  stations 
where  the  sub-systems  served  were  diverse  in  char- 
acter   but    severe    in    reliability    requirements.      The 
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Figs.  2  and  3  ""*  "^ 

Longitudinal    Elevation    B- 
rt.  b    nam  bits 
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P.  T.  Potential  transformer 
fix.  Reactor 


Fig-.   1. 

Section 

Fig.  1 — Simplified  arrangement  upon  which  Calumet  station  was  de- 
signed, all  switch  poles  in  one  row  belong  to  the  same  phase.  Figs.  2  and 
3  —  Calumet  switch-house  arrangement  provides  tor  extreme  spacing 
between  phases.  Oil  circuit  breakers  are  of  the  truck  type,  permitting 
removal  for  inspection  and  repairs.  This  reduces  the  time  that  men  must 
spend  in  the  breakei'  chamber  following  system  disturbances  when  hazards 
are  the  greatest.     Similar  apparatus  is  placed  on  one  floor. 

FIGS.  1,  2  AND  3 — NEW  TYPE  OF  SWITCH-HOUSE  CONSTRUCTION  THAT  PREVENTS  INTERPHASE  SHORT  CIRCUITS 
BY  REARRANGEMENT  OF  PHASES  WITH  WIDE  SPACING  BETWEEN 


case  there  is  no  proximity  of  phases  on  any  of  the 
tributaries  of  the  bus  except  beyond  energy-limiting 
reactors.  In  other  words,  the  widely  separated  phases 
of  the  bus  should  have  energy-limiting  reactors  at 
points  just  ahead  of  the  convergence  of  its  tributaries 
in  order  to  realize  in  the  fullest  measure  the  essential 
safety  possible  with  this  system. 

Attention  is  directed  to  the  simplicity  of  the  gen- 
erator bus  and  line  interconnections  (Fig.  5)  accom- 
modated by  this  structure,  to  the  fact  that  each  floor 
has  a  distinct  function,  and  also  to  the  essential 
symmetry'   of   the  three   main   interior   walls,    each   of 


W  Oil  switch  room 


Cable    room        — r 


Under    Ceiling     Plan    A- A 

FIG.  4 — UNDER-CEILING  PLAN  FOR  FIGS.  2  AND  3,  FOR  THREE 
FLOORS  OF  SWITCH  HOUSE 

which  carries  like  phases  of  the  duplicate  bus  system. 
This  proximity,  without  loss  of  effective  isolation, 
makes  possible  in  a  great  measure  those  economies  of 
the  space  factor  which  might  otherwise  count  adversely 
in  the  design. 


sectionalizing  of  the  bus — a  basis  of  three  30,000-kw. 
units  contemplates  ultimately  two  100,000-kva.  sections, 
each  capable  of  serving  approximately  thirty-two  lines 
ranging  in  capacity  from  5,000  kva.  to  9,000  kva.  Note 
that  the  units  from  a  switching  standpoint  are  gen- 
erators, groups  of  lines  and  sections  of  main  buses. 
No  effort  has  been  made  to  establish  the  conventional 
composite  unit  combining  a  certain  number  of  line 
groups  with  one  generator. 

On  the  top  or  switch  mechanism  floor  mechanism  1 
(Fig.  2)  controls  breakers  operating  on  bus  1  and 
mechanism  2  those  operating  on  bus  2,  the  remote 
mechanical  control  being  transmitted  through  rods  Rl 
to  parallel  motion  mechanism  Ml. 

A  type  of  mechanism  which  will  eliminate  this  re- 
mote-control feature  and  drive  directly  from  the  top  of 
each  phase  group  of  switches  is  also  being  developed. 

Another  feature  of  the  mechanism  M  is  its  control 
of  the  disconnecting  switches  DS,  located  as  shown.  A 
selective  manually  operated  lever  gives  the  operator 
complete  control  at  this  point  of  the  "disconnects"  or 
enables  their  automatic  operation  by  the  breaker  mech- 
anism. Another  element  of  safety  is  introduced, 
namely,  the  elimination  of  the  manual  disconnecting 
operation  within  heavj'-duty  breaker  or  bus  chambers. 

Disconnecting  switches  are  of  the  double-throw  type, 
the  extreme  position  making  a  ground  connection  for 
the  conductor  attached  to  the  moving  element.  Thia 
action  is  possible  only  while  "disconnects"  are  under 
manual  control  and  is  suitably  protected  again.st  mal- 
operation.  Semaphores  at  the  breaker  mechanism  will 
denote  the  position  of  the  "disconnects." 

In  the  breaker  chamber  are  the  line  group  buses, 
the  disconnects  DS  and  the  oil  breakers  OS.  Breaker 
elements  OS  are  of  a  truck  type  to  facilitate  removal 
to  a  shop  for  inspection  and  repairs.  This  reduces  the 
necessity  of  the  presence  of  men  in  this  chamber  for 
such  purposes  and  at  times  when  the  hazard  is  greatest 
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— usually  following  some  disturbance  which  has  weak- 
ened the  system  or  station  equipment. 

In  the  reactor  chamber  are  the  through  buses  MBl 
and  MB2,  current  transformers  CT  of  the  single-bar 
primary  type  and  the  energy  limiting  reactors  RX, 
which  are  depended  upon  to  exclude  all  disturbances 
due  to  trouble  originating  outside  the  station.  The 
theoretical  pre-eminence  of  the  reactor  as  a  protective 
device  justifies  the  responsibilities  thus  centered  upon  it. 

Beyond  the  reactors  in  the  cable  room  where  con- 
vergence of  phases  occurs  are  the  line  "disconnects" 
and  the  potential  transformers  (open  type).  These 
"disconnects"  are  also  controlled  from  the  upper  mech- 
anism floors  by  the  operator,  or  automatically.  These 
"disconnects"  complete,  in  connection  with  those  at 
the  bus,  the  isolation  of  the  indoor  section  of  the  line 
with  all  its  apparatus  (except  potential  transformer) 
from  all  sources  of  potential. 

How  Design  Might  Be  Adapted  to  Semi-Outdoor 
Construction 

In  the  construction  of  the  building  great  care  has 
been  taken  to  minimize  structural  steel  or  iron,  as 
experience  has  shown  that  its  proximity  to  a  possible 


State  Regulations  on  the  Use  of 

Electricity  in  Coal  Mines 

Increasing* 

Uniformity  in  Codes  Would  Be  Helpful  to  Electrical 

Development— Care  Should  Be  Taken  Net  to 

Impose  Burdensome  Restrictions 

By   L.  C.  ILSLEY 

Electrical  Engineer  United  St<ites  Bureau  of  Mines 

THERE  is  an  increasing  tendency  in  the  coal-mining 
states  toward  the  enactment  of  legislation  regulating 
the  use  of  electrical  equipment  in  the  mines.  The 
attitude  that  the  lawmakers  take  in  any  state  with 
respect  to  such  revision  will  have  a  direct  bearing  on 
the  economical  production  of  coal  in  that  state. 
Unwarranted  restrictions  with  respect  to  electrical 
equipment  upon  the  statutes  of  any  state  hamper  coal 
production  and  impose  a  penalty  upon  that  state  when 
in  competition  with  neighboring  states  not  thus 
hampered. 

Well-considered   regulaticns   add   to   the  progress   of 
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FIG.    5 LINE  GROUPING   AS   DEVBILOPED   FROM    PRACTICE   I 

Details  are  omitted  fi'om  phase  B  and 
tliat  phases  B  and  C  ar 
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phase  C  wiring  for  siniplicitj".     It  is  evident 
■e  replicas  of  phase  X  wiring. 


source  of  an  arc  greatly  increases  the  seriousness  of 
the  possibilities  ensuing.  Under  conditions  which 
would  warrant,  this  type  of  structure  could  be  easily 
modified  to  include  the  additional  factor  of  safety  of 
the  semi-outdoor  type  of  switch  house.  This  is  ap- 
parent if  switch-room  fioor  and  walls,  shown  hatched 
in  Figs.  2  and  3,  are  omitted  or  modified.  Such  an 
arrangement  would  still  leave  the  operating  mechanisms 
properly  protected  from  the  elements. 

Other  advantages  incident  to  this  type  of  bus  struc- 
ture are  the  broad  survey  of  the  mechanism  room  floor 
which  is  possible  from  one  point,  the  increase  in  the 
self-protective  character  of  the  bus  system  due  to  the 
added  reactance  of  the  distant  phase  arrangement,  and 
also  lessening  of  short  circuit  stresses  on  adjacent 
reactors  under  some  conditions.  Other  interesting 
features  such  as  the  actuating  and  safety  mechanisms 
of  the  oil  breakers  will  be  described  in  future  articles 
covering  the  plant  in  detail. 


the  electrical  industry  and  tend  toward  safety  and 
economy.  The  nearer  the  different  states  come  to  reach- 
ing a  common  basis  in  their  regulations  the  better  it 
will  be  for  all  concerned.  The  manufacturer  of  electrical 
mine  equipment  will  be  benefited  since  he  will  not  be 
under  the  necessity  of  building  machinery  to  meet  the 
requirements  of  several  states.  Those  states  having 
similar  enactments  will  benefit  for  two  reasons:  First, 
having  the  same  kind  of  regulation,  the  same  outlay  for 
electrical  protection  will  be  necessitated,  at  the  same 
relative  cost  per  ton  of  coal  mined;  second,  the  manu- 
facturer of  electrical  mining  equipment,  having  to  meet 
the  requirements  of  one  code  instead  of  several  codes 
at  variance  with  each  other,  will  need  to  supply  fewer 
types  and  therefore  can  furnish  these  at  a  lower  price. 
Adequate  state  inspection  is  necessary  if  the  greatest 
benefit  of  the  code  is  to  be  realized.     Any  one  who  has 


'Published  by  permission  of  the  Director  United  States  Bureau 
of  Mines. 


7tU 


ELECTRICAL     WORLD 


Vol.  77,  No.  14 


spent  any  considerable  lime  about  coal  mines  realizes 
the  great  need  in  this  respect.  Slate  inspection  can  be 
provided  for  in  three  ways — first,  by  making  provision 
for  state  electrical  inspectors;  second,  by  the  employ- 
ment of  properly  qualified  persons  to  operate  under  the 
direction  of  the  state  mine  inspector,  and,  third,  if  there 
be  such  men  available,  by  the  appointment  of  inspectors 
who  are  qualified  for  electrical  inspection  as  well  as  for 
the  many  other  duties  required  of  a  mine  inspector. 

iNSPEcroRS  OF  Equipment  Should  Be  Qualified 

State  mine  inspectors  are  usually  selected  because  of 
their  knowledge  of  mining  and  are  qualified  neither  by 
technical  training  in  electrical  engineering  subjects  nor 
by  practical  experience  to  act  as  expert  inspectors  of 
electrical  equipment.  Thus  frequently  they  may  not 
recognize  real  electrical  hazards  and  are  often  misled  as 

TYPE  OF  REGULATIONS  GOVERNING  USE  OF  ELECTRICAL 
EQUIPMENT  IN  COAL  MINES 


-Low- 


-  Voltage  ClassiBcation  - 
. Medium  ■ 


High  - 


State 
.Alabama. 


S  = 

•=0 


240 


300 


.\bove 
480 


Q 

Above 

600 


240-480  300-600 
No  apparatus  or  conductors  carrying  a  high  voltage  shall 
be  allowed  in  or  about  working  places.  Portable  apparatus 
using  high  voltage  is  prohibited.  Electrical  equipment 
installed  after  April  18,  I9II,  shall  not  use  any  voltage 
higher  than  low  in  or  about  working  places. 

Above        Above 

CaUfornia 300         300         300-450       300-650         650  650 

No  higher  than  medium  voltage  shall  be  used  under- 
ground, except  for  transmission  or  for  application  to  trans- 
former, motors  or  other  apparatus  in  which  the  whole  of 
the  high-voltage  circuit  is  stationary. 

Illinois Trolley  wires  and  other  exposed  electric  wires  shall  not 

carry  a  voltage  above  275. 

Kentucky In  new  installations  positive  conductors  carrying  more 

than  300  volts  shall  be  insulated. 

Ohio No  voltage  in  excess  of  650  at  switchboard  shall  be  used 

underground.    No  voltage  in  excess  of  325  shall  be  used  in 
or  about  a  working  place. 

Pennsylvania  .\bovc         Above 

(bituminous) 300         300  650  650  650  650 

Same  as  CaUfornia. 


Utah* 


300 


300 


650 


650 


650-4.000    650- 
4.000 

No  higher  voltage  than  4,000  will  be  permitted  under- 
ground until  all  the  plans  for  the  installation  of  the  equip- 
ment and  its  wiring  have  been  first  approved  by  the  Public 
Service  Commission  in  writing.  No  higher  voltage  than 
650  shall  be  used  underground,  except  for  transmission  or 
for  application  to  transformers,  motors  or  other  apparatus 
in  which  the  whole  of  the  high-voltage  circuit  is  stationary, 
and  no  bare  signal  wires  shall  be  used  that  carry  over  30 
volts.  After  the  adoption  of  these  orders,  no  higher  volt- 
age than  275  shall  be  installed  underground,  except  as 
above  noted,  or  as  extensions  to  existing  electrical  systems 
which  are  at  present  permitted. 

Above        ."Vbovo 

Washington 300         300  600  600  600  600 

Same  as  California,  with  additional  provisions  that  in 
gaseous  mines  high-voltage  transmission  cables  shall  be 
installed  in  intake  airways  only. 

\  *  L'tah  has  a  fourth  voltage  clas-^ification,  termed  "extra  high  voltage,"  for 
voltages  above  4,000 

to  the  true  cause  of  electrical  accidents.  An  example 
illustrative  of  non-technical  reports  came  to  the  writer's 
attention  through  the  investigation  of  a  fatal  accident 
in  a  coal  mine.  The  press  report  of  the  accident  was 
that  the  lightning  struck  a  railroad  track  leading  into 
the  mine,  followed  one  of  the  steel  rails  about  60  ft. 
inside  the  mine  to  where  four  men  were  standing, 
killed  one  of  the  men  and  shocked  two  others.  As  a 
matter  of  fact,  the  lightning  struck  and  splintered  a 
nearby  tree  above  the  point  where  the  men  were, 
followed  down  its  roots,  continued  through  crevices  of 


the  rock  and  passed  to  ground  through  the  man  who  was 
killed. 

All  electrical  rules,  regulations  and  laws  relating  to 
the  use  of  electricity  in  coal  mines  have  as  their  aim 
one  or  more  of  the  following  objects :  To  prevent  persons 
or  animals  from  receiving  an  electric  shock,  to  prevent 
mine  fires,  to  prevent  accidents  caused  by  explosives, 
to  prevent  mine  explosions,  to  prevent  other  accidents 
that  may  be  due  to  the  use  of  electrical  equipment,  and 
to  prolong  the  useful  life  of  the  apparatus. 

At  present  twenty-one  states  make  some  reference  in 
their  coal-mining  laws  or  regulations  to  the  use  of  elec- 
tricity or  to  the  operation  of  electrical  equipment.  Four 
states — California,  Pennsylvania,  Washington  and 
Utah — have  enacted  laws  that  embrace  more  than  50 
per  cent  of  the  subjects  that  should  properly  be  covered 
in  an  electric  code  for  coal  mines.  Other  states  have 
electrical  regulations  but  have  not  shown  the  same 
progress. 

The  question  of  voltage  classifications  and  voltage 
restriction  is  of  prime  importance  and  should  be  con- 
sidered with  deliberation  by  those  preparing  electrical 
mining  codes.  Too  drastic  voltage  regulations  prac- 
tically legislate  electricity  from  the  mine,  while  lax  and 
ineffective  regulations  permit  dangerous  and  question- 
able practices.  At  present  eight  states  have  dealt  with 
this  question  as  shown  by  the  accompanying  table. 

Voltage  Restrictions  Should  Be  Carefully 
Considered 

The  voltage  restrictions  tabulated  afi'ord  examples  of 
good  and  bad  legislation.  For  instance,  Kentucky's 
requirement  that  "positive /conductors  carrying  more 
than  300  volts  must  be  insulated"  is  not  a  good  rule. 
The  kind  of  insulation  is  not  specified.  Neither  weather- 
proof nor  rubber  covering  can  be  depended  upon  over 
any  period  of  time  as  a  safeguard  against  shock.  More- 
over, if  too  much  dependence  is  placed  upon  such  insula- 
tion a  false  security  will  result  which  may  bring  about 
a  greater  hazard  than  would  come  from  a  bare  wire 
known  to  be  dangerous.  Again,  the  reference  to  posi- 
tive wires  does  not  cover  alternating-current  installa- 
tions and  does  not  adequately  cover  a  two-wire 
ungrounded  direct-current  circuit.  Ohio  has  seemingly 
hampered  the  mining  industry  in  that  state  unneces- 
sarily through  its  voltage  restrictions.  When  properly 
installed,  high-voltage  alternating-current  circuits  can 
be  brought  into  mines  with  reasonable  safety.  There 
are  many  instances  where  the  saving  of  copper  by  the 
use  of  high  voltage  is  a  large  item  and  where  it  would 
pay  the  operator  to  go  to  considerable  expense  in 
installing  safe  high-voltage  circuits  rather  than  pur- 
chase this  additional  copper.  In  other  words,  the 
danger  does  not  necessarily  depend  upon  the  voltage 
used.  One  cannot  say  that  650  volts  is  safe  and  that 
660  volts  is  dangerous.  A  carelessly  installed  650-volt 
circuit  may  be  much  more  dangerous  than  a  properly 
installed  2,300-volt  circuit.  It  is  evident  also  that  it 
would  be  permissible  to  use  higher  voltage  on  stationary 
motors  than  could  be  used  with  equal  safety  on  portable 
equipment. 

The  question  of  supei-vision  of  electrical  equipment  is 
one  that  has  as  yet  had  very  little  attention  in  state 
mining  regulations.  This  is  to  be  expected  since  the 
introduction  of  electrical  equipment  has  been  so  rapid 
that  the  regulations  have  not  had  time  to  catch  up  with 
electrical  development.  A  large  proportion  of  the  mines 
using  electrical  equipment  have  it  in  such  quantities  and 
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variety  that  it  becomes  an  economic  necessity  to  have 
its  installation  and  maintenance  carefully  supervised. 

Only  one  state — Pennsylvania  (bituminous) — has 
such  a  requirement  in  force,  and  since  this  seems  a  well- 
considered  regulation,  it  is  quoted  in  full:  "At  every 
mine  where  electricity  is  used  below  ground  for  power 
there  shall  be  employed  a  competent  mine  electrician 
who  shall  have  full  charge  of  the  electrical  apparatus  in 
the  mine  but  shall  be  subject  to  the  authority  of  the 
mine  foreman." 

Periodic  Inspection  Important 

Several  states  now  require  a  certain  amount  of 
periodic  inspection  of  electrical  equipment,  but  no  state 
as  yet  has  adequate  regulations  relating  to  this  point. 
The  reason  for  such  inspection  is  readily  acknowledged 
when  proper  consideration  is  given  to  its  nature  and 
scope. 

Parts  such  as  commutators,  brushes,  bearings  and 
controller  contacts  deteriorate  by  wear  and  should  be 
repaired  or  replaced  before  the  apparatus  has  been 
damaged.  Dirt,  grease  and  coal  dust  accumulate  and 
if  not  removed  may  cause  grounds  or  short  circuits.  Oil 
and  battery  electrolytes  evaporate,  leak  out,  become  dirty 
and  lose  their  mechanical  and  electrical  effectiveness. 
Insulation  deteriorates  with  continued  exposure  to  heat 
or   dampness,   and   grounds   and   short   circuits    result. 

Falls  of  roof,  wrecks,  timbering  and  blasting  cause 
damage  to  apparatus  and  circuits.  Protective  apparatus, 
such  as  relays,  circuit  breakers,  fuses,  headlights, 
signals  and  bells,  need  to  be  carefully  maintained. 

The  following  suggested  rule  is  one  that  might  be 
used  to  cover  inspection: 

"At  each  mine  where  electricity  is  used  underground 
a  systematic  inspection  of  all  wiring  and  equipment 
shall  be  made  at  regular  intervals,  at  least  once  every 
month.  A  report  of  each  inspection  shall  be  made  by 
the  mine  electrician  or  inspector,  and  a  copy  of  this 
report  shall  be  furnished  to  the  mine  foreman  and  kept 
on  file  at  the  mine.  The  report  shall  definitely  state 
the  condition  of  each  main  and  branch  power  and  light- 
ing circuit  and  of  the  motors  and  controlling  appliances 
of  each  locomotive,  mining  pump,  hoist  or  other  piece 
of  electrical  apparatus  connected  to  the  electrical  system 
of  the  mine." 


Better  Refractories  Needed  for 
Electric  Furnaces 

THE  increased  demands  on  the  refractories  used  in 
electric  furnaces  have  about  reached  a  point  where 
advances  in  the  design  and  use  of  furnaces  are  said  to 
be  held  back  by  the  shortcomings  of  the  refractories. 
No  doubt  many  of  the  difficulties  can  be  met  and  solved 
by  improvements  in  present  methods  of  molding  and 
burning  refractories.  Thus  higher  calcining  tempera- 
tures and  finer  aggregates  will  undoubtedly  help  in 
minimizing  slag  corrosion  difficulties  and  might  pos- 
sibly increase  the  life  of  silica  bricks  used  in  roofs. 
Nevertheless,  there  seems  to  be  room  in  this  field  for 
the  introduction  of  new  refractory  materials  having 
new  physical  and  chemical  properties  to  supplement 
and  occasionally  replace  materials  now  in  use. 

It  is  expected  that  zirconia  minerals,  now  being  pro- 
duced on  a  commercial  scale  and  made  into  refractory 
shapes,  will  be  of  distinct  value  in  the  electric  fur- 
nace field.  Zirkite,  for  instance,  possesses  nearly  all 
the  fundamental  requirements  for  any  of  the  parts  of 


an  electric  furnace.  Its  melting  point  is  such  as  to  fit 
it  for  use  in  hearths  or  in  side  walls,  and  especially  at 
the  slag  line,  but  for  roofs  zirkite  alone  would  probably 
make  bricks  too  heavy  to  give  satisfactory  results  for 
all  types  of  furnaces.  This  information  from  the  re- 
search laboratories  of  the  Foote  Mineral  Company  was 
presented  before  the  Columbus  meeting  of  the  Electric 
Furnace  Association. 


Central  Maine  System  Serves  12,000 
Square  Miles 

AS  A  result  of  the  acquisition  by  the  Central  Maine 
.  Power  Company  of  the  Androscoggin  Electric 
Company  and  other  utilities,  to  form  an  organization 
with  117,500,000  aggregate  capitalization,  the  combined 
system,  illustrated  by  the  accompanying  map,  will  serve 
a  territory  about  120  miles  (192  km.)  long  by  100 
miles     (160    km.)     wide,    extending    from    Greenville, 


MAP  SHOWING  combined  SYSTEM  OF  CENTRAL  MAINE 
POWER  COMPANY' 

Me.,  to  the  outskirts   of   Portland,  and   from   Norway 
to  Castine. 

By  a  tie  line  to  be  built  between  Gardiner  and  Lewis- 
ton  the  plants  of  the  Androscoggin,  Kennebec,  Piscata- 
quis and  Messalonskee  Rivers  will  be  interconnected, 
and  other  lines  will  tie  together  the  Lewiston-Bath-Au- 
gusta  sections  as  shown.  Improved  service  will  be  af- 
forded the  Rockland  district  by  a  new  line  from  Maxcy's 
to  Rockland.  The  central  location  of  the  new  hydro- 
electric station  now  under  construction  at  Skowhegan 
will  enable  all  parts  of  the  system  to  benefit  from  the 
capacity  that  will  be  available  at  that  point. 
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Operating  Ratio  Decreasing 


CENTRAL  GENERATING  STATIONS  REPORT  DECREASED  OUTPUT  DURING  JANUARY 


THAT  the  operating  ratio  of  the  electric  light 
and  power  industry  is  on  the  decrease  is 
indicated  by  returns  received  by  the  Elec- 
trical World  from  the  central  generating 
stations  of  the  country  for  the  month  of  January.  A 
decreased  operating  ratio  was  especially  noticeable  in 
companies  reporting  for  a  combined  system  of  steam 
and  hydro-electric  plants,  in  which  the  ratio  dropped 
from  46.5  in  January,  1920,  to  38.7  in  January,  1921. 

The  Electrical  World  has  extended  the  scope  of  its 
statistical  work  and  will  hereafter  receive  regularly 
monthly  returns  of  operating  and  maintenance  expenses 
in  addition  to  the  revenue  and  output  data,  which  have 
been  reported  monthly  since  1914.  These  additional 
statistics  will  make  available  monthly  study  of  the 
operating  ratios  of  the  electric  light  and  power  industry 
of  the  country.  For  convenience  of  analysis,  operating 
ratios  will  be  determined  separately  for  companies  re- 
porting operations  for  steam  plants  only,  for  hydro 
plants  only,  and  for  systems  composed  of  both  steam 
and  hydro  plants.  For  comparative  purposes  these 
ratios  will  be  given  for  each  section  of  the  country. 

Operating  and  maintenance  expenses  for  January, 
exclusive  of  interest,  taxes,  depreciation  or  sinking 
fund,  are  estimated  at  $34,550,000,  and  the  gross 
revenue  from  sale  of  energy  at  $81,750,000.  The  output 
during  January  decreased  very  materially  under  that 
of  December,  the  average  daily  output  decreasing  to 
115,000,000  kw.-hr. ;  but  this  figure  is  still  larger  than 
the  output  reported  in  November,  1918,  which  marked 
the  high  point  in  war-time  industrial  activity. 

Another  remarkable  fact  is  that  although  the  output 
for  January  was  4.8  per  cent  less  than  that  reported 
in  January,  1920,  yet  the  gross  income  for  January 
•was  16.8  per  cent  greater  than  that  for  the  same 
month  in  1920. 
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*  Includes  estimates  for  thirty-five  companies,  representing  4.6  per  cent  of  the 
total  installed  rating  of  all  central  stations. 

t  Iiichiilcs  estimates  for  fifty-six  companies,  rcpresentmg  1 1.3  per  cent  of  the 
total  installed  rating  of  all  central  stations. 

t  Includes  estimates  for  eighty-four  companies,  representmg  1 7.6  per  cent  of  the 
total  installed  rating  of  all  central  stations. 

Every  section  of  the  country  showed  a  material  de- 
crease in  output  under  that  of  December.  The  New 
England  States  appear  to  have  been  the  first  to  feel 
the  revival  in  industrial  activity.  There  were  numer- 
ous resumptions  of  textile  mill  activity  during  January-, 
1,350,000  more  spindles  being  in  operation  than  were 
reported  in  December.  A  revival  of  activity  in  the  boot 
and  shoe  industry  and  other  industries  of  this  section 
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was  also  apparent.  Because  of  the  advancing  season  a 
decreased  lighting  load  was  reported,  but  the  New  Eng- 
land States  returned  a  smaller  decrease  below  December 
in  total  electrical  energy  output  than  any  other  section. 

In  the  Atlantic  section  the  United  States  Steel  Cor- 
poration was  reported  as  working  at  near  capacity  dur- 
ing January,  but  the  independent  steel  mills  were 
working  at  only  about  12  per  cent  capacity  in  the 
Mahoning  Valley  and  at  35  per  cent  capacity  in  the 
Philadelphia  district.  Textile  mills  were  operating  at 
about  35  per  cent  capacity,  although  the  South  Atlan- 
tic States  reported  several  textile  mills  to  be  resuming 
full  operation.  The  Southern  Pine  Association  reported 
that  the  lumber  mills  were  operating  51.5  per  cent 
below  usual.  These  large  industrial  curtailments  are 
reflected  in  a  decrease  of  12  per  cent  in  the  output  of 
the  electric  light  and  power  stations  of  that  district 
under  the  December  output. 

The  independent  iron  and  steel  mills  in  the  North 
Central  States  were  operating  at  between  30  and  40 
per  cent  capacity  during  January,  and  other  large 
manufacturing  industries,  such  as  the  milling  and  shoe 
industries,  reported  between  50  and  60  per  cent  cur- 
tailments below  normal.  A  decrease  in  average  daily 
output  from  39,500,000  kw.-hr.  in  December  to  35,600,- 
000  kw.-hr.  in  January  resulted  from  these  and  other 
industrial  curtailments  and  from  the  reduced  light- 
ing  load. 

Marked  decrease  in  drilling  activities  in  the  oil  fields 
of  Texas,  Oklahoma  and  Kansas,  as  well  as  a  continued 
industrial  depression  throughout  the  South  Central 
States,  contributed  to  the  8  per  cent  loss  in  electrical 
output  in  that  section  below  that  of  December.  Mining 
activities  in  the  Mountain  States  were  heavily  curtailed 
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during  January,  and  the  Pacific  States  reported  many 
large  industries  operating  in  most  cases  at  less  than  50 
per  cent  below  normal.  The  output  of  the  electric  light 
and  power  stations  in  the  Mountain  and  Pacific  States, 
while  some  7  per  cent  below  that  of  December,  was 
still  slightly  above  that  reported  in  January,  1920. 

Nearly  complete  returns  indicate  that  the  total  out- 
put of  the  central  generating  stations  of  the  country 
for  1920  was  45,678,000,000  kw.-hr.,  and  the  gross 
revenue  from  sale  of  energy  during  the  same  period 
was  $882,750,000.  The  output  in  1919  was  estimated  at 
38,878,000,000  kw.-hr.,  indicating  an  increase  of  about 
17.5  per  cent  during  1920.  The  gross  revenue  in  1919 
was  estimated  at  $773,000,000,  indicating  an  increase  of 
about  14.2  per  cent  during  1920.  A  study  of  the  operat- 
ing ratio  figures  indicates  that  the  operating  and  main- 
tenance expenses  of  the  electric  light  and  power  gener- 
ating industry  during  1920,  exclusive  of  interest,  taxes, 
depreciation  or  sinking  fund,  was  about  $354,500,000. 
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Readers'  Views  and 
Conimeiits 


This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Lighting  for  Dusty  Places 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  the  Jan.  22  i.ssue  of  the  Electrical  World 
Messrs.  Dows,  Fox  and  Blackwell  made  .some  interest- 
ing observations  on  the  illumination  of  dusty  places. 
However,  from  my  experience  I  cannot  agree  that  the 
marine  type  of  fixture  solves  the  difficulty.  The  coal- 
grinding  plant  of  a  cement  mill  presents  one  of  the 
most  difficult  illuminating  problems  I  have  encountered. 
In  four  or  five  days  dust  will  accumulate  on  an  open 
lamp  in  sufficient  quantity  to  cut  off  all  the  light,  and 
it  will  be  impossible  to  tell  whether  the  lamp  is  burn- 
ing or  not.  This  applies  to  "Mazda  C"  lamps  up  to  300 
watts.  While  this  dust  is  highly  inflammable,  I  have 
been  unable  to  note  any  occasion  where  actual  ignition 
occurred  from  this  source.  With  other  types  of  coal 
ignition  would  probably  occur.  The  vapor-proof  fixture 
will  accumulate  this  dust  coat  as  rapidly  as  the  open 
lamp.  Thus,  while  increasing  safety,  it  does  not  remove 
the  necessity  for  cleaning.  The  wire  guard  adds  to 
this  cost,  and  it  appears  that  the  dust  will  accumulate 
more  quickly  with  this  guard  than  without  it. 

By  a  process  of  elimination  we  have  attacked  this 
problem  from  another  angle.  We  started  with  the 
assumption  that  the  dust  settled  from  above,  and  we 
used  a  flat-cone  enameled  reflector.  This  improved  mat- 
ters somewhat.  A  ventilated-hood,  deep-bowl  type  was 
then  tried  as  we  were  afraid  of  the  confined  heat  in 
the  closed  type.  The  current  of  air  passing  through 
the  top  resulted  in  a  quicker  coating  of  the  lamp  than 
when  exposed  with  no  reflector.  This  gave  the  key  to 
the  whole  situation  as  being  purely  a  matter  of  air 
currents  around  the  lamp.  By  preventing  the  air  cur- 
rents we  can  prevent  the  accumulation  of  dust  on  the 
lamp.  Since  that  time  I  have  made  several  installa- 
tions with  the  deep-bowl  RLM  enameled  reflectors  under 
these  conditions  and  have  found  that  a  cleaning  once 
a  month  will  give  excellent  results. 

The  one-piece  reflector  with  the  socket  mounted  inside 
the  top  usually  gives  the  best  results,  it  being  more 
nearly  air-tight  than  other  types.  My  theory  is  that 
by  creating  an  air  pocket  of  dead  air  the  dust-laden 
air  can  be  prevented  from  entering.  This  will  pre- 
vent any  accumulations  on  the  lamp  or  reflector.  The 
dust  will  accumulate,  however,  on  the  inside  of  the 
bottom  rim  for  a  width  of  one  to  two  inches.  In  an 
attempt  to  prevent  this  a  glass  was  placed  over  the 
bottom  of  the  reflector.  An  accumulation  started  at  the 
circumference  and  gradually  worked  toward  the  center. 

Fair  results  can  be  attained  with  angle  reflectors  by 
using  a  very  deep  type  and  a  smaller  lamp  than  the 
reflector  design  calls  for.  Here,  again,  the  dead  air 
space  remains  clean  while  the  other  portion  soon  be- 
comes coated  with  dust.  T.  H.  Arnold. 

EI  Paso,  Tex. 


Life  Tables  and  Extraordinary  Replacements 

To  thf  Editor  of  the  Electrical  World: 

Sir:  There  is  a  need  for  public  utilities  to  work  out 
a  method  of  setting  aside  out  of  earnings  annuities  to 
cover  replacements  on  a  more  reasonable  basis  than  at 
the  present  time.  The  principal  questions  involved  in 
such  a  consideration  are  the  life  tables  of  the  various 
portions  of  the  physical  plants  of  the  utilities,  the 
recognition  of  the  effect  of  obsolescence  and  inadequacy, 
and  the  element  of  what  might  be  termed  rapid  or 
extraordinary  replacements. 

Any  life  table  must  take  into  some  consideration 
obsolescence  and  inadequacy  because,  for  example,  a 
monolithic  concrete  structure,  such  as  a  diversion  dam, 
may  continue  in  existence  for  upward  of  two  hundred 
years,  but  life  tables  generally  specify  a  much  shbrter 
period  than  that,  thereby  recognizing  obsolescence  or 
inadequacy.  The  question  is,  how  far  should  obso- 
lescence and  inadequacy  be  considered.  Some  tables 
give  dams  as  having  a  life  of  one  hundred  years, 
although  recently  the  life  of  such  structures  has  been 
considered  as  only  fifty  years,  while  line  distribution 
transformers  are  specified  at  twenty  years,  rather  than 
ten  years,  which  appears  more  reasonable. 

There  is,  therefore,  a  need  for  a  uniform  life  table 
and  a  uniform  acceptance  of  the  degree  of  obsolescence 
and  inadequacy  and  agreement  as  to  the  extent  of  the 
plement  of  special  replacements  which  must  be  con- 
sidered. 

By  special  replacements  is  meant  where  a  normal  life 
period  may  be  given,  as,  say,  fifteen  years  for  a  trans- 
mission line,  but,  owing  to  unusual  ciixumstances,  a 
substantial  transmission  line  may  be  rebuilt  because 
of  the  discovery  that  the  insulators  used  are  rapidly 
deteriorating  or  that  a  more  recently  designed  insulator 
can  be  more  economically  operated.  In  some  instances 
an  unanticipated  industry  might  develop  in  a  certain 
territory  served  by  such  a  transmission  line  so  that  it 
would  become  necessary  to  exchange  a  conductor,  which, 
in  turn,  would  make  it  necessary  to  provide  a  different 
type  of  insulator  support,  cross-arm,  etc.,  all  but  the 
poles  being  thus  replaced.  This  is  an  expense  which 
cannot  be  entirely  capitalized  as  a  betterment,  but 
it  is  one  which  should  be  charged  off  over  a  longer 
period  than  one  year  or  less,  the  ordinary  operating 
period.  J.  M.  BUSWELL. 

San  Joaquin  Light  &  Power  Corporation, 

Fresno,  Cal. 


Checking  Meter  Connections 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  your  Feb.  26  issue,  page  487,  there  appeared 
an  item  entitled  "Meter  Installation  Which  Permits 
Easy  Check  on  Connections,"  by  Albert  R.  Thomas  of 
the  Southern  California  Edison  Company.  I  wish  to 
call  your  attention  to  the  fact  that  the  method  of  check- 
ing connections  proposed  is  not  infallible.  The  method 
recommended  was  discussed  in  my  paper  before  the 
American  Institute  convention  of  June,  1916,  and  is 
published  on  page  133  of  Vol.  35  of  the  Transactions 
of  the  Institute. 

The  paper  in  question  shows  that  this  check  fails  to 
differentiate  between  the  correct  connections  and  cer- 
tain incorrect  connections.  (See  page  201  of  the  volume 
referred   to.)  William  B.  Kouwenhoven, 

Johns  Hopkins  University,  Associate  Professor. 

Baltimore,  Md. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Standardization  of  Meter  Leads  Is  Desired 

RECOMMENDATIONS  on  the  position  of  meter 
.  leads,  the  fastening  of  meter  disks  to  the  shafts  and 
the  interior  painting  of  meters  were  made  at  the  Miami 
convention  of  the  N.  E.  L.  A.  The  recommendations 
were  a  summary  of  opinions  of  member  companies  of 
the  Southeastern  Section.  This  summary  was  given  in 
the  meter  committee's  report. 

In  this  report  standardization  of  the  method  of  bring- 
ing out  the  leads  of  polyphase  meters  was  strongly 
recommended.  The  committee  urged  that  the  potential 
leads  be  on  the  outside  of  the  meter,  near  the  ends,  and 
the  current  leads  adjacent  to  each  other  on  the  inside. 
It  was  generally  thought  that  the  interior  of  meters 
should  be  painted  white  to  facilitate  inspection.  More 
care,  it  was  held,  should  be  taken  in  selecting  and  apply- 
ing paint  to  the  frame  and  base  to  prevent  the  paint 
peeling  off  and  stopping  the  meter  disk.  This  trouble 
had  been  experienced  by  a  number  of  companies. 
Alabama  Power  Company,  S.  A.  Fletcher, 

Birmingham,  Ala.  Superintendent  of  Service. 


Repairing  Waterwheel  Runner  by 
Electric  Welding 

REPAIRING  a  worn  waterwheel  runner  by  electric 
.  welding  was  found  to  add  350  kw.  to  the  power 
available  from  an  old  3,000-kw.  wheel  in  the  Naches 
power  house  of  the  Pacific  Power  &  Light  Company, 
near  Yakima,  Wash.  This  is  a  36-in.  Victor  turbine 
built  by  the  Piatt  Iron  Works  Company.     It  is  directly 


WATERWHEEL   BEING   REPAIRED  BY    ELECTRIC   WELDING 

At  left — Runner  with  some  of  the  holes  in  the  vanes  closed  up. 
At  right — Clearance  rings  and  shaft  built  up  ready  to  be  turned. 

connected  to  a  3,000-kw.  General  Electric  alternator. 
The  runner  on  this  unit  is  of  bronze,  and  several  months 
ago  serious  pitting  took  place  so  that  the  discharge  ends 
of  the  vanes  were  pitted  clear  through  and  the  bases  of 
the  vanes  pitted  so  that  one  broke  out,  cracking  several 
others  before  the  machine  could  be  brought  to  a  stand- 


still. A  thorough  examination  was  made,  and  it  was 
found  that  the  clearance  on  the  discharge  end  of  the 
runner  was  0.22  in.,  while  on  the  opposite  end  it  was 
0.14  in.     These  clearances  were  too  great. 

At  first  it  appeared  that  it  would  be  necessary  to  junk 
the  runner.  However,  electric  welding  was  tried  and 
168  lb.  of  bronze  was  used  to  build  up  the  runner  where 
it  had  been  pitted  and  also  at  the  clearances.  The  clear- 
ance rings  were  then  removed  and  machined  true,  after 
which  the  runner  was  put  in  a  lathe  and  the  clearance 
machined  to  proper  size.  The  vanes  were  smoothed  by 
means  of  a  small  electrically  driven  emery  wheel  and 
finished  off  with  files  by  hand  where  possible.  The  shaft 
also  was  built  up  and  machined  to  size.  A  test  showed 
that  the  power  of  the  station  was  increased  350  kw.  by 
the  changes.  The  average  clearance  on  the  exhaust  end 
of  the  runner  was  0.025  in.,  and  on  the  head  end.  0.033  in. 
Pacific  Power  &  Light  Company,         J.  H.  Siegfried, 

Pasco,  Wash.  Superintendent  of  Power. 


Numerous  Advantages  Possessed  by 
Secondary  Networks 

SOME  of  the  advantages  of  a  secondary  network  over 
individual  transformer  installations  are  enumerated 
as  follows:  (1)  It  permits  the  use  of  a  few  large 
transformers  instead  of  a  large  number  of  small  ones, 
and  the  iron  loss  per  kva.  is  less  for  large  transformers 
than  for  small  ones.  (2)  Large  transformers  cost  less 
per  kva.,  and  hence  the  investment  charge  is  reduced. 
(3)  By  taking  full  advantage  of  the  diversity  factor  the 
total  required  transformer  kva.  is  materially  reduced, 
thereby  reducing  iron  loss.  ( 4 )  For  the  same  reason 
the  investment  charge  is  reduced.  The  principle  is  the 
same  as  when  station  generators  are  operated  in  pai-allel. 

(5)  Keduced  resistance  loss  results  for  equal  copper 
investment,  because  the  maximum  demands  do  not 
occur  on  the  same  section  of  secondary  at  the  same  time. 

(6)  The  energy  saving  due  to  distributing  at  230  volts, 
three-wire,  instead  of  115  volts,  two-wire,  makes  pos- 
sible the  distribution  over  a  given  area  with  the  same 
copper  and  much  smaller  resistance  loss.  (7)  Better 
voltage  regulation  results,  because  each  customer  is 
served  from  two  or  more  directions.  (8)  Better  con- 
tinuity of  service  is  secured,  because  each  customer  is 
served  from  two  or  moi-e  transformers. 

For  the  successful  operation  of  a  secondary  network 
it  is  most  important  that  each  transformer  be  sectional- 
ized  from  the  others  by  means  of  a  secondary  sec- 
tionalizing  switch,  which  should  be  installed  at 
approximately  the  neutral  load  point  between  any  two 
or  more  transformers.  There  have  recently  been  de- 
veloped very  satisfactory  switches  for  this  purpose. 
Caution,  however,  should  be  exercised  not  to  insert  a 
sectionalizing  switch  in  the  grounded  neutral  wire  of 
a  transformer  secondary.  In  the  event  of  failure  of 
any  transformer  primary  fuse,  the  secondary  sectional- 
izing switches  will,  immediately  upon  overloading,  dis- 
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connect  the  transformer  from  -service,  and  only  that 
section  within  the  radius  of  this  transformer  will  be 
inconvenienced  by  an  interruption  of  service.  By  en- 
couraging the  customers  to  report  immediately  any 
interruption  to  their  service  or  any  dimness  of  their 
lights  a  trouble  man  can  quickly  be  sent  out. 

In  banking  transformers  together  great  care  should 
be  taken  to  see  that  they  are  of  the  same  make,  type  and 
ratio.  If  the  characteristics  of  two  banked  transform- 
ers are  not  the  same  or  nearly  so,  they  will  not  divide 
the  load  properly.  Theodore  H.  Rice, 

Operating  Department. 
Henry  L.  Doherty  &  Company, 

New  York,  N.  Y. 

Heavy  Equipment  Transported  Over 
Steep  Mountain  Roads 

PRACTICALLY  all  the  equipment  for  the  50,000-hp. 
Kerckhoff  plant  of  the  San  Joaquin  Light  &  Power 
Corporation  was  hauled  along  difficult  mountain  roads 
over  a  route  about  5  miles  long  and  which  contained 
sharp  turns  and  a  maximum  grade  of  12  per  cent.  This 
plant  was  described  in  the  Electrical  World  for  Feb. 
26,  page  471. 

The  total  weight  hauled  was  33,300  tons,  of  which 
8,000  tons  was  a  back  haul  of  salvaged  rails  and  lumber, 
supplies  and  equipment.  The  equipment  used  in  hauling 
the  material  consisted  of  one  75-ton  Holt  caterpillar 
tractor,  one  45-ton  Holt  caterpillar  tractor,  six  10-ton 
Holt  double-end  trailers,  one  35-ton  Holt  trailer,  three 
5-ton  Mack  trucks,  three  5-ton  two-wheel  trailers,  one 
5-ton  White  truck  and  seven  2-ton  White  trucks.  All 
express  and  mail  service  was  maintained  with  three 
Dodge  commercial-type  cars.  All  of  this  equipment 
rendered  a  satisfactory  and  economical  service.  R.  C. 
Starr  is  the  company's  construction  engineer. 

Field  Editor  Electrical  World. 
San  Francisco,  Cal. 


Materials  Required  for  Standard  Outdoor 
Transformer  Installation 

TO  FACILITATE  the  construction  of  outdoor  trans- 
former installations,  a  standard  layout  for  these 
has  been  developed  by  the  engineering  department  of 
the  Worcester  (Mass.)  Electric  Light  Company.  A 
1,000-kva.  layout  is  shown  herewith.  The  transformers 
are  mounted  on  4-in.  channel-irons  resting  on  a  rein- 


STANDARDIZED  OUTDOOR  TRANSFORMER  INSTALLATION 
FOR  13,200/675  VOLTS 

forced-concrete  platform  6  in.  deep,  with  a  cinder 
foundation  12  in.  deep.  Over  all  the  platform  meas- 
ures 16  ft.  8  in.  by  6  ft.  4  in.  A  three-phase,  13,209- 
volt  cable  from  the  underground  or  overhead  system 
of  the  company  is  carried  to  a  pothead  at  the  top  of  a 
frame  built  of  IJ-in.  iron  pipe.  From  the  pothead  No. 
4/0  solid  rubber-covered  wire  leads  are  carried  to 
disconnecting  switches  and  thence  to  the  buses,  which 
are  supported  on  insulating  clamps  carried  on  the  pipe 


MATERIAL    FOR    A    STANDARD    1.000-KVA.    TRANSFORMER  STRUCTURE,   13,200   TO   675  VOLTS 


Six  16-ft.  X  3-in-  reinforcing  rods. 

Elg-ht  2-in,   galvanized  iron  pipes   2  ft.   long. 

Eight  IJ-in.  black  iron  pipes  10  ft.  long,  R.H.  thread  one  end. 

Eight  IJ-in.  black  iron  pipes  5  ft.  2  in.  long,  one  R.H.  and  one  L.H. 

thread. 
Two  l}-in.  black  iron  pipes  5  ft.   2  in.  long,  two  R.H.  threads. 
Eight  IJ-in.  black  iron  pipes  5  ft.  4  in.  long,  two  R.H.  threads. 
Four  l}-in  black  iron  pipes  4  ft.  6  in.  long,  two  R.H.  threads. 
Two  l}-in.  side  outlets   ("L"s),  three  R.H.  threads. 
Two  li-in.  side  outlets  (■■L"s),  two  R.H.  threads,  one  L.H.  thread. 
Two  IJ-in,  side  outlets   ("T"s),  four  R.H.  threads. 
Two  li-in.  side  outlets  ("T"s),  three  R.H.  threads,  one  L.H.  thread. 
Two  IJ-in.  side  outlets  ("Ts"),  three  R.H.  threads,  threads  on  run 

removed. 
Two  li-in.  side  outlets    ("T"s),  two  R.H.  threads,  threads  on  run 

removed. 
Two  IJ-in.  side  outlets   ("T"s),  two  R.H.  threads,  threads  on  run 

removed. 
Two  IJ-in.  side  outlets  ("T"s),  three  R.H.  threads,  threads  on  run 

removed. 
Four  IJ-in.  side  outlet  clamps,  E.E.E.   Co..  No.   1634. 
Eighteen  bags  cement. 
3i  yd.  gravel   (run  of  bank). 
2  yd.  sand. 

Twelve  screen  supports,   2-in.  x   J   in.   14   in.   long. 
Two  braces,  3  in.  x  13-in.  angles,  5  ft.  7J  in.  long.  "■ 

Four  braces,  2  in.  x  J-in.  anglf-.s,  7  ft.  6J  in.  long. 
Four  braces,  2  in.  x  J-in.  angles.  11  ft.  llj  in.  long. 
Forty-six   U  bolts  made  up  of  J-in.  stock  with  nuts. 
One  U-in.  diamond-mesh  screen  J-in.  L,  No.  10  wire,  5  ft.  1  in.  x 

4  J   ft. 
One  li-in.  diamond-mesh  screen  J-in.  L.  No.  10  wire, 

5  ft.  3  in. 
One  IJ-in.  diamond-mesh  screen  3-in.  L,  No.  10  wire.  5  ft. 

6  ft.    6   in. 
Three    333-kva.    single-phase    self-cooled    Pittsburgh    transformers, 

with  taps  for  13,200-12,870-12.540-12,210-11,880/575    volts. 
Fourteen  Delta-Star  insulators,  type  VUO,  catalog  number  72.003. 
Eleven  l)elta-Star  insulators,  type  VUO,  catalog  number  72,201. 
Three  G.E.  clamps,  catalog  number  131,949,  2  in.  x  J-in.,  with  bolts. 
Six  G.E.  clamps,  catalog  number  123,352. 
Six  G.E.  clamps,  catalog  number  123,353. 
Nine  G.E.  clamps,  catalog  number  174,465. 


5  ft  1  in.  x 


1  in. 


Nine   G.E.   clamps,  catalog  number   174,466. 

Twenty-seven  galvanized  bolts,  g-in.  x  2  in. 

Eighteen  galvanized  bolts,   ^(i-in.  x  IJ-in. 

Four  galvanized  bolts,   J-in.  x  2-in. 

15  ft   No.  4/0  solid  rubber-covered,  D.B.   13,200-volt  wire. 

Three  Delta-Star  outdoor  fuse  mountings,  type  G-2,  catalog  num- 
ber 63,205. 

Three  Delta-Star  outdoor  disk  switches,  type  G-2,  catalog  number 
63,120. 

Three  200-amp.  S.  &  C.  fuses,  Delta-Star,  catalog  number  10,761. 

Busbar  Copper 

IJ-in.  X  J-in.,  two  13  ft.   long,  one  9   ft   9  in.  long,  and  two  2  ft. 
9   in.   long. 

2J-in.  X  g-in.,  two  14  ft  6  in.  long,  one  11  tt.  3  in.  long. 

2J-in.  X  J-in.,  two  9  ft.  long. 
One  Pothead  type  30.  No.  304  E.E.E.  Company. 
Twelve  fence  posts,  13  ft  6  in.  long. 
Eight   spruce   fence   rails,    2    in.    x    4    in.,    5    ft.    long. 
Five  spruce  fence  rails,  2   in.  x   6  in.,   4  ft.  8   in.   long. 
Two  spruce  fence  rails,  2  in.  x  4  in.,  4  ft.  S  in.  long. 
Two  spruce  fence  rails,  2  in.  x  4  in.,  11  ft.  2  in.  long. 
Two  spruce  fence  rails,  2  in.  x  6  in.,  11  ft.   2  in.  long. 
Two  spruce  fence  rails,  2  in.  x  4  in.,  7  ft.  2  in.  long. 
One  spruce  fence   rail.   2   in.  x  4   in.,    3   ft.    0   in.   long. 
Two  spruce  fence  rails,  2  in.  x  4  in.,  16  ft  4  in.  long. 
One  spruce  rail,    2    in.  x    6   in..    16   ft.   4    in.    long. 
Two  spruce  fence  rails,  2  in.  x  4  in.,  8  ft.  4  in.  long. 
One  spruce  fence  rail.   2   in.   x  6   in..    S   ft.   4    in.   long. 
Three  spruce  fence  rails,  2  in.  x  4  in.,  3  ft.  4  in.  long. 
220  spruce  pickets,  1  in.  x  2J  in.,  9  ft.  6  in.  long. 
Twelve  angles,  3  in.  x  2  in.,  9  in.  long. 
Twenty  carriage  bolts,  J  in.  x  2J  in. 
Twenty-four  wood  .screws,  J  in.  x  6  in.  long.  No.  40. 
Ten  lag  bolts,  J  in.  x  6  in.,  special. 
Ten  washers,  J  in. 
Three  10-in.  x  2-in.  strap  hinges. 
One  6-in.  loop. 
One  padlock. 
10-lb.  No.  8  nails. 
5  lb.   6-in.  spikes. 
J  gal.  red  lead. 
3  gal.  gray  paint. 
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framing  at  the  top  of  the  structure  and  (Jirectly  above 
the  transformers.  The  13,200-volt  buses  are  spaced 
12  in.  apart  horizontally  and  at  one  side,  and  in  the 
same  horizontal  plane  are  mounted  the  secondary  buses, 
carrying  675  volts. 

The    secondary   buses   are    spaced    7    in.    apart,    and 
from  these  the  necessary  feed  is  made  to  the  customer. 


Pofhead    ,ujf" 


A=  Minimum  ctisivincz  from  primary  sm'fchcs  54" 
^fnrz.  "  "  "    ^condary      "  42"  Plan 

LAYOUT  OF  STANDARD  1,000-KVA.,   13,200/675-VOLT 
TRANSFORMER  STATION 

usually  by  underground  cable.  The  material  required 
is  shown  in  the  table  on  page  770.  A  diamond-mesh 
screen  mounted  above  the  buses  protects  the  service 
from  possible  interruption  due  to  foreign  bodies  strik- 
ing the  buses. 

In  estimating  costs   labor   is  taken  as   about   7   per 
cent  of  the  total  cost  of  material.         F.  L.  LOVETT, 

Distribution  Engineer. 
Worcester  (Mass.)  Electric  Light  Company. 


Motor  on  Waterwheel-Driven  Exciter 
Saves  Power  and  Shutdowns 

THE  water  necessary  for  continuously  driving  a 
spare  exciter  represented  an  undesirable  loss  in  the 
Mill  Creek  No.  3  station  of  the  Southern  California 
Edison  Company.  This  exciter  is  for  use  only  in  case 
the  small  nozzle  of  one  impulse-type  waterwheel-driven 
exciter  should  become  plugged.  As  this  station  oper- 
ates under  a  head  of  1,900  ft.  each  second-foot  of  water 
represents  considerable  energy  and  at  times  of  low 
water  is  quite  valuable.  To  save  this  loss  it  was  decided 
to  equip  one  of  the  exciters  with  an  induction  motor 
on  the  opposite  end  of  the  shaft  from  the  waterwheel 
and  float  the  motor  on  the  station  bus  so  that  when  the 
waterwheel  was  operating  the  motor  would  act  as  an 
induction  generator  and  supply  some  energy  to  the 
bus,  thereby  utilizing  a  small  amount  of  water  that 
might  otherwise  be  wasted  at  times  when  the  whole 
output  of  the  waterwheel  was  not  needed  for  furnish- 
ing power  for  excitation. 

It  was  desirable  to  place  a  flexible  coupling  between 
the  motor  and  exciter,  but,  as  the  shaft  of  the  exciter 


ended  flush  with  the  outer  edge  of  the  bearing,  it  was 
necessary  either  to  make  a  new  shaft  for  the  exciter 
and  waterwheel,  with  an  extension  long  enough  for 
mounting  the  coupling,  or  to  devise  an  extension  for 
the  existing  shaft.  On  account  of  the  high  cost  of  the 
former  method  and  the  difliculties  which  would  be  en- 
countered in  using  it,  the  latter  method  was  decided 
upon,  and  this  was  accomplished  as  illustrated  in  the 
drawing. 

A  male  and  female  threaded  joint  was  used.  The 
dimensions  of  the  hollow  shaft  and  the  solid  shaft  were 
proportioned  to  give  the  same  torsional  strength.  The 
exciter  shaft  in  the  bearing  was  2  in.  in  diameter.  The 
shaft  extension  was  made  of  2 A-in.  cold-rolled  shafting. 
This  extension  was  fitted  in  place  to  the  exciter  shaft, 
tightened,  and  an  ii-in.  hole  was  drilled  through  the 
shaft  at  right  angles  to  its  axis  and  through  the  plane 
of  contact  of  the  shaft  and  its  extension.  This  hole 
was  then  reamed  through  with  a  No.  7  taper-pin  reamer 
and  then  reamed  from  the  other  end  to  a  depth 
of  i  in. 

A  No.  7  taper  pin  2\  in.  long  was  driven  into 
the  hole  and  beaded  in  the  small  end  of  the  hole.  The 
extension  was  then  trued  up  to  the  same  diameter  as 
the  exciter  shaft,  a  keyway  was  cut  and  a  flexible 
coupling  mounted  for  connection  to  the  motor. 

This  coupling  has  been  in  successful  operation  for 
about  three  years  under  varying  load  conditions  from 
full  load  as  a  motor  to  about  half  full  load  as  an  induc- 
tion generator.  This  range  of  load  is  obtained  with  a 
speed  variation  of  about  5  per  cent.  The  rated  speed 
of  the  exciter  set  is  1,050  r.p.m.,  and  the  synchronous 
speed  of  the  motor  is  1,000  r.p.m.  Under  certain  oper- 
ating conditions  the  output  of  this  motor  operating  as 
an  induction  generator  is  greater  than  the  energy  re- 
quired for  station  light  and  power,  and  the  meter 
measuring  the  load  is  run  backward.  The  exciter  is 
rated  at  35  kw.  and  the  motor  at  50  hp. 

If  the  nozzle  of  the  waterwheel  becomes  plugged,  the 
motor  automatically  picks  up  the  load  when  the  speed 
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THREADED   SHAFT    EXTENSION    SAVED   COST   OF    NEW   SHAFT 

of  the  exciter  falls  below  the  synchronous  speed  of  the 
motor. 

A  considerable  saving  of  power  has  been  effected  by 
the  installation  of  this  motor.  J.  W.  Andree, 

Assistant  Superintendent  of  Generation. 
Southern  California  Edison  Company, 

Los  Angeles,  Cal. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Air  Brush  Made  from  Old  Torch  for 
Applying  Insulating  Paint 

FOR  applying  insulating  varnish  to  windings  of 
motors  which  have  been  repaired  and  for  other 
painting  work  an  air  brush  has  been  made  by  the  writer 
from  an  old  gasoline  blowtorch.  By  means  of  this  brush 
the  paint  is  thoroughly  applied  into  all  crevices,  and 
painting  is  done  about  five  times  as  fast  as  with  the 
ordinary  hair  brush.  To  make  the  brush  the  burner 
was  removed  from  the  torch  and  a  nozzle  was. inserted 
for  spraying  the  paint.     This  nozzle  is  made  of  three 


Lunkenheimer 
/  air  nozz/e 
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INSULATING  PAINT  APPLIED  WITH  THIS  AIR  BRUSH 
ENTERS  SMALL  CREVICES 

pipes  1  in.  in  diameter.  The  first  pipe  is  connected  to 
an  air  supply  at  a  pressure  of  35  lb.  per  square  inch. 
This  air  is  forced  through  a  .;''i-in.  opening  and  passes 
as  a  jet  across  the  top  of  the  vertical  pipe,  which  is 
screwed  down  into  the  torch.  The  suction  thus  pro- 
duced raises  the  paint  in  the  vertical  pipe,  and  the  jet 
of  air  forces  it  into  the  second  horizontal  pipe  and 
through  the  ^^i-in.  hole  in  the  nozzle.  A  Lunkenheimer 
air  valve  is  installed  in  the  supply  line  to  regulate  the 
flow  of  air.  The  pump  was  removed  from  the  blowtorch 
and  a  plug  was  substituted  which  can  be  easily  un- 
screwed for  the  purpose  of  filling  the  container. 

The  nozzle  opening  of  .i',  in.  has  been  found  very 
satisfactor>'  for  all  the  grades  of  paint  which  have  been 
tried.  These  include  a  No.  913  "imperial  compound" 
(Canadian  General  Electric  Company),  which  is  used 
for  general  insulating  and  preservative  purposes.  Its 
brilliant  surface  is  of  great  durability  on  iron  work 
of  all  kinds,  and  it  is  air-drying.  A  glossy  finishing 
varnish  of  the  Westinghouse  Electric  &  Manufacturing 
Company  has  been  successfully  used.  This  is  an  oil- 
proof  insulating  varnish  which  dries  quickly.     Another 


varnish  manufactured  by  the  same  company  is  a  medium- 
glossy  black,  air-drying,  insulating  and  protective  paint 
which  is  flexible  under  most  conditions  and  resists  acids, 
alkali,  fumes  and  moisture.  Another  paint  which  has 
been  applied  successfully  is  switchboard  lacquer,  a  dead- 
black  paint  for  producing  a  velvety  finish  on  rough  or 
smooth  surfaces.  Although  this  varnish  will  dry  in  air 
in  fifteen  minutes,  it  gives  the  best  finish  if  it  is  baked 
two  and  one-half  hours  at  35  deg.  C. 

Trail,  B.  C,  Canada.  R.  H.  N.  Lockyer. 


Design  of  Lighting  System  Must  Consider 
Cost  of  Cleaning  Fixtures 

IN  DESIGNING  a  lighting  system  the  cost  of  main- 
tenance should  always  have  careful  consideration.  A 
system  which  requires  very  frequent  cleaning  may  be 
much  more  expensive  in  the  long  run  than  a  system 
with  a  higher  first  cost.  The  frequency  of  cleaning 
lighting  fixtures  depends  upon  the  following  factors: 
(1)  Illumination  required;  (2)  illumination  provided 
by  clean  equipment:  (3)  type  of  fixture;  f4)  design  of 
fixture;  (5)  materials  of  fixture;  (6)  cleanliness  of ' the 
air;  (7)  season  of  the  year;  (8)  method  of  cleaning. 

The  illumination  required  is  determined  by  the  sort  of 
work  to  be  done  in  the  light  produced  by  the  system. 
The  smaller  the  margin  between  the  illumination  re- 
quired and  the  illumination  provided  the  more  fre- 
quently will  the  lamps  and  reflectors  or  other  fixtures 
have  to  be  cleaned. 

The  shape  of  the  fixture  largely  determines  the 
amount  of  dust  and  dirt  it  will  catch.  From  the  point 
of  view  of  cleanliness  only,  the  ideal  shape  is  of  such 
design  that  there  is  no  exposed  upward  transmitting  or 
reflecting  surface  lying  anywhere  near  the  horizontal. 
This  is  obtained  in  the  direct-lighting  reflector,  but  it 
is  not  commonly  found  in  the  semi-indirect  fixture  and 
never  in  the  indirect. 

Except  for  one  shape  (RLM  standard)  the  design  of 
lighting  fixtures  has  not  yet  been  standardized.  The 
design  largely  determines  the  amount  of  light  lost  by 
cross-reflection  and  absorption.  There  are  on  the  market 
automatic  cut-out  hangers  which  enable  the  usual  in- 
dustrial reflector  to  be  lowered  to  the  floor  for  cleaning. 
When  for  any  reason  the  use  of  such  an  an-angement 
is  impossible  fas  with  the  lamps  in  the  roof  trusses 
over  traveling  cranes)  fixtures  may  be  used  of  such 
design  that  the  dirty  reflector  can  be  detached  and  a 
clean  one  put  in  its  place  without  disturbing  the  socket 
or  mountings. 

The  materials  in  the  fixture  determine  to  seme  ex- 
tent the  light  absorption  and  the  degree  to  which  the 
dirt  in  the  air  will  adhere  to  the  surfaces,  as  well  as 
the  difficulty  which  will  be  met  in  its  removal.  Some 
materials  cannot  be  washed  as  clean  as  they  originally 
were,  and  some  turn  yellow  with  age.  The  amount 
and  the  character  of  the  dirt  in  the  air  and  its  adhesive 
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qualities  differ,  of  course,  in  different  cities,  locations 
and  industries. 

In  the  winter  cleaning  may  have  to  be  done  more  fre- 
quently owing  to  the  shortening  of  the  days  and  the 
increase  in  the  amount  of  dirt  collected.  As  the  days 
become  shorter  the  difference  between  the  illumination 
available  ( including  the  natural  light)  and  that  required 
becomes  smaller. 

There  is  no  longer  any  excuse  for  installing  a  light- 
ing system  without  a  careful  illumination  design  having 
first  been  made.  If  an  illuminating  engineer  cannot  be 
retained,  any  large  lamp  or  fixture  manufacturer  will 
gladly  draw  up  his  design  free  of  charge  on  receipt  of 
the  required  information.  D.  W.  Blakeslee. 

Pittsburgh,  Pa. 

Close  Inspection  Insures  Good 
Motor  Service 

CLOSE  inspection  of  motors,  depending  in  frequency 
upon  their  location  and  the  character  of  service 
they  perform,  has  been  a  vital  factor  in  the  main- 
tenance of  production  with  few  interruptions  from 
motive-power  troubles  at  the  factory 
of  the  Seymour  Manufacturing  Com- 
pany, Seymour,  Conn.  In  this  plant 
179  motors  are  installed  and  operat- 
ing, totaling  3,058  hp.  and  ranging 
in  size  from  "fractionals"  to  500  hp. 

If  the  motor  is  installed  in  a  clean 
location  and  is  not  used  continuously, 
it  may  not  require  inspection  or  oil- 
ing more  than  once  a  month.  But  if 
it  is  in  a  hot,  dirty  place,  with  per- 
haps a  heavy  belt  pull,  it  may  be 
blown  out  and  oiled  weekly.  Air-gap 
testing  depends  on  the  motor  service. 
If  the  motor  is  belt-connected  or 
geared  to  the  driven  equipment,  air 
gaps  are  inspected  every  fortnight 
and  in  some  cases  weekly.  Extreme 
care  is  used  in  watching  air  gaps  and 
replacing  worn  bearings  before  any 
harm  has  been  done  to  the  motors. 
Direct-connected  motors  are  not 
watched  so  closely,  since  these  give 
almost  no  trouble.  The  motors  are  divided  into  two  sec- 
tions, with  a  man  in  charge  of  each  section  who  is  held 
strictly  responsible  for  operating  results.  These  men  oil 
the  motors,  and  in  case  a  motor  becomes  dirty  they  make 
arrangements  to  have  it  blown  out,  cleaned  and  the  wind- 
ings revarnished  and  perhaps  painted.  The  inspections 
require  on  the  average  one  full  day  of  ten  hours  for  two 
men  each  week.  Instruction  sheets  are  not  used  to  check 
inspections.  If  a  motor  is  in  good  opei-ating  condition, 
no  report  is  made,  but  if  repairs  are  necessary,  the 
inspectors  report  and  make  preparations  for  such  work. 
More  than  95  per  cent  of  the  motors  are  three-phase, 
440-volt,  60-cycle  machines,  and  of  these  about  10  per 
cent  are  slip-ring  motors,  the  rest  being  of  the  squir- 
rel-cage type.  No  dollars  and  cents  record  of  motor 
maintenance  is  kept. 

Up  to  about  Jan.  15  the  company  employed  five  men 
who,  in  addition  to  motor  maintenance,  handled  all  new 
installation  work  and  change-overs  of  all  electrical  equip- 
ment in  the  factory,  besides  having  care  of  transformers, 
lamps,  meters,  clock,  autocall  and  fire-alarm  systems, 
looking  after  six  electric  trucks  equipped  with  alkaline 


r-UBDIVISION    OF    MOTORS   TOTALING   3,058  HP., 
INSPECTED    PERIODICALLY 
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batteries,  and  being  charged  with  the  maintenance  of  all 
cranes  and  hoists. 

The  company  does  not  rewind  motors,  having  found 
that  it  does  not  pay  to  keep  supplies  and  equipment  for 
this  purpose  in  view  of  the  small  amount  of  work  re- 
quired. Onlj'  five  motors  have  burned  out  in  the  past 
four  and  one-half  years,  and  these  were  all  15  hp.  or 
below  in  rating. 

On  motors  of  above  50  hp.  the  company  does  not  make 
a  practice  of  carrying  spare  bearings  unless  the  motor 
is  operating  under  hard  service  in  a  dirty  location.   Then 


MOTOR     RECORD 

.cT„».  ^tT\<A*Ji  £ilieJbUc  Cc  . 


J" 


l3C2iH-X 


VOLTS     rnca     phase. 


^•^0-60-3 


TYPE       FORM      ne. 


IC.T.-J8l-i--S'-  900 -B 


foo 

R  P  M    _  _L 

AMPS   .    2§  _. 


^-i-/i 


:,J^06    °- 


S-fn^ 


if±^di^L^   LOCATION 


REMARKS 


I 


'AXJ/Vyut 


(Puc^GjJtix^ 


I 


i   mo^TkUf    I    \  i-t-11 

Xlt^ccJU4  j2<a*«'E.^j  ^i-ffy^LX-irkji  -^(X^  ^lju^(y<jtJlK.  s^ncn-rf- 

e^JU:,.    ,"     10-30-11  ,Se-:rtinM'S£»^ 

11-11-19]  ^.vtuny*^  AlJiaAA^ 


STARTING    OUTFIT 


DCSCRIPTtON. 


dUlUurJba^ 


^i^-'.i.,^  8&-ai^  &<■ 


A^^l^ 


REPAIR    PARTS 


Crif  ^^/3t3.7lF 


RECORD  FORM  WHICH  GIVES  THE  HISTORY  OF  A  MOTOR  THROUGH  ITS  V.4RI0US 
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it  is  considered  safer  to  carry  one  set  for  each  size. 
As  the  plant  is  within  16  miles  of  New  Haven,  a 
large  jobbing  center,  it  is  unnecessary  to  carry  as  much 
spare  material  as  would  be  the  case  in  a  more  remote 
situation.  A  fair  average  of  spare  bearings  carried  for 
smaller  motors  is  about  one  set  for  every  five  motors. 
For  slip-ring  motors  one  set  of  brushes  is  carried  in 
stock  for  each  size  and  a  new  set  is  ordered  when 
these  are  drawn.  On  controllers  for  slip-ring  motors 
so  many  different  sizes  are  used  in  the  plant  that  no 
spare  parts  are  carried  in  stock.  These  controllers, 
however,  are  closely  watched  and  new  parts  are  ordered 
well  in  advance  of  wearing  out,  and  of  coui-se  promptly 
in  case  of  burn-outs.  Spare  parts  would  be  carried 
if  enough  controllers  of  one  size  were  in  use  in  the 
factory. 

Motors  of  7*-hp.  ratings  and  below  are  equipped 
almost  exclusivelj'  with  small  oil  switches,  and  for  these 
the  company  carries  about  one  complete  set  of  switches 
and  fingers  for  every  fifteen  oil  switches.  This  has 
pi'oved  sufficient  because  it  is  seldom  necessaiy  to 
change  a  whole  set,  and  usually  only  one  or  two  of  a 
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set.  On  compensators  about  the  same  proportion  as 
on  oil  switches  is  followed.  As  oil  switches  are  con- 
stantly in  use,  at  least  four  are  generally  carried  in 
stock  in  order  to  replace  any  broken  ones. 

Motor  records  are  kept  on  cards  about  5  in.  x  8  in.  in 
size,  as  .shown.  Data  relative  to  make,  size,  speed,  type, 
etc.,  are  kept,  with  notes  on  the  number  and  type  of 
starter  used,  repair  parts  with  manufacturer's  number, 
and  pulley  data.  Space  is  provided  on  each  card  to  show 
the  location  and  duty  of  each  motor,  and  transfers  from 
one  location  to  another  are  indicated,  with  dates  of 
repairs  (when  required),  period  in  stock  and  dates  of 
withdrawal  for  later  service.  L.  N.  Burhoe, 

Electrical  Engineer. 
Seymour  Manufacturing  Company, 

Seymour,   Conn. 


SHORT-CIRCUITING     OF    LEAD    CONDUCTORS 
CAUSES   BELL  TO  RING   WHEN    ELECTRO- 
LYTE   RBIACHES    PROPER    LEVEL 


Filler  for  Storage  Batteries  Indicates 
When  Proper  Level  Is  Reached 

WHEN  storage  batteries  are  being  filled  by  means 
of  the  device  shown  in  the  accompanying  drawing 
the  ringing  of  a  bell  announces  that  the  level  of  the 
electrolyte  is  at  the  proper  height,  and  therefore  no 
close  watching  by  the  battery  man  is  necessary.  Be- 
sides this  feature,  the  filler  prevents  spilling  of  water 
on  the  top  of  the 
cells,  thus  pre- 
venting grounds 
which  cause  burn- 
ing of  the  rub- 
ber jars  and  de- 
terioration of  the 
trays,  and  it  also 
serves  as  a  check 
on  the  specific 
gravity  of  the 
electrolyte,  keep- 
ing it  constant  by 
not  allovt'ing  more 
water  to  be  put 
into  the  cells  than 
the  quantity  lost 
by  evaporation.  The  filler  consists  of  a  wooden  handle 
through  which  soft  rubber  tubing  and  insulated  wires 
pass  to  the  rubber  nozzle.  This  nozzle  is  joined  to  the 
lower  end  of  the  handle.  The  end  of  the  nozzle  fits  into 
the  vent  hole  in  the  top  of  a  cell,  while  a  shoulder  larger 
than  the  hole  prevents  the  nozzle  from  going  too  far.  In- 
laid in  the  nozzle  are  two  lead  conductors  attached  to  the 
rubber  and  connected  to  the  two  insulated  wires  which 
are  run  through  the  handle.  When  the  electrolyte  in 
the  cell  reaches  the  proper  height  it  short-circuits  these 
two  lead  conductors,  closing  the  circuit  through  a  relay 
and  a  battery  of  three  or  four  cells,  as  conditions  of  the 
battery  may  require.  The  closing  of  the  relay  throws 
the  bell  into  the  circuit  with  the  dry  cells.  When  the 
bell  rings  the  operator  cuts  off  the  flow  of  water  by 
compressing  the  lever,  which  has  a  projection  that 
presses  on  the  rubber  tube  in  the  handle  and  shuts  off 
the  flow  of  liquid. 

The  filler  also  serves  another  function.  If  the  gravity 
of  a  cell  is  very  low,  the  bell  will  not  ring  until  the  elec- 
trolyte rises  to  such  a  height  that  it  overflows  the  top  of 
the  plates. 

When  the  electrolyte  is  of  such  a  low  specific  gravity 
it  indicates  that  the  cell  is  internally  short-circuited 
and  should  be  removed  from  service. 


The  function  of  the  switch  is  to  make  a  circuit  of 
three  dry  cells  when  the  battery  is  filled  in  time  and  the 
level  of  the  solution  has  not  been  allowed  to  fall  much 
below  the  tops  of  the  plates.  If,  however,  the  water  in 
the  solution  has  been  allowed  to  evaporate  so  that  its 
level  is  much  lower  than  the  tops  of  the  plates,  or,  if 
for  some  cause  the  specific  gravity  of  the  electrolyte  is 
very  low,  the  switch  is  utilized  to  add  the  fourth  cell  to 
the  circuit  and  thus  overcome  the  increased  resistance 
of  the  medium  through  which  current  must  pass,  in 
order  to  bring  about  the  ringing  of  the  bell  when  the 
proper  level  is  reached. 

This  filler,  which  is  patented,  has  been  used  success- 
fully for  some  time  in  the  vehicle-battery  departments 
of  the  New  York  Edison  and  Consolidated  Gas  com- 
panies of  New  York  City.  A.  Sheinaus, 

Fore  Battery  Man,  Auto  Department. 
New  York  Edison  Company, 
New  York. 


Study  of  Ratings  Makes  Possible  Reduc- 
tion in  Number  of  Motor  Sizes 

BY  A  CAEEFUL  consideration  of  the  motor  ratings 
in  a  plant  it  is  often  possible  to  reduce  the  number 
of  sizes  and  types,  and  consequently  the  number  of  spare 
parts,  carried  in  stock  for  emergency  repairs.  It  should 
be  realized  that  no  matter  how  well  apparatus  is  built, 
how  carefully  it  may  be  installed  and  looked  after,  some 
of  the  parts  will  wear  out  in  continuous  hard  usage  and 
must  be  replaced — wherever  possible  before  an  actual 
breakdown  occurs.  Preparedness  in  the  form  of  an 
ample  supply  of  spares  and  repair  parts,  which  permit 
quick  renewal  of  defective  parts,  is  therefore  wise.  But 
a  large  stock  of  such  parts,  aside  from  space  require- 
ments, involves  a  large  investment.  It  is  for  this  rea- 
son that  pressure  is  exerted  by  the  management  upon 
those  in  charge  of  electrical  equipment  to  reduce  to 
a  minimum  the  amount  of  money  tied  up  in  spares  and 
repair  parts,  and  it  is  in  this  direction  that  efforts 
should    be    made    through    standardization    of    ratings. 


TABLE  I— STANDARD  LIST  OF  239-VOLT  DIRECT-CURRENT 
MOTOR  RATINGS  PREPARED  BY  ONE  PLANT  OF  THE 
UNITED  STATES  STEEL  CORPORATION 


Totally 

Open 

Frame. 

Open-Frame 

Inclosed  Frame, 

Constant  Speed, 

Adjustable  Speed, 

Constant-Speed, 

Hp. 

R.P.M. 

Hp. 

R.P.M. 

Hp.          R.P.M. 

2 

1200 

2i 

1,100 

2,200 

U             1,500 

3 

775 

3! 

660 

2,000 

5J            1,150 

75 

975 

65 

450 

1.800 

10                 975 

15 

825 

18 

780 

1.560 

13                 875 

20 

750 

25 

600 

1,800 

18                 900 

30 

725 

35 

650 

1,300 

25                 900 

65 

875 

50 

700 

850 

75 

635 

75 

600 

1,200 

100 

500 

100 

475 

900 

Many  of  the  older  plants  still  suffer  from  past  sins  of 
commission  or  omission  and  have  a  veritable  museum 
of  makes  and  types  and  sizes  of  motors  on  their  hands. 
Sometimes,  owing  perhaps  to  a  natural  development, 
both  alternating  and  direct  current  are  in  use  and 
different  voltages  and  frequencies  as  well. 

Further  than  that,  the  writer  strongly  feels  that 
standardizing  on  a  certain  rating  for  motors  which 
shall  be  used  in  a  certain  plant  and  limiting  the  num- 
ber of  such  ratings  as  much  as  possible  will  result  in 
a  great  economic  advantage  to  both  user  and  maker.  An 
analysis  of  conditions  at  various  plants  has  demon- 
strated the  possibilities  along  this  line.  By  tabulating 
the  various  motors   in   use  as   to  capacity,  speed   and 
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other  characteristics  it  becomes  evident  in  every  large 
plant  that  a  considei'able  reduction  in  the  number  of 
sizes  can  be  made.  This  not  only  results  in  relieving 
the  spare-parts  situation,  but  also  facilitates  the  shift- 
ing around  of  motors  as  operating  conditions  or  chang- 
ing requirements  of  production  may  demand. 

It  has  also  been  found  that  such  standardizing  of 
certain  ratings,  particularly  when  several  large  users 
of  motors  get  together  and  agree  on  a  common  list  of 
ratings,   results   in  better  service   and  deliveries   from 


TABLE    II— STANDARD   LIST   OF    230-VOLT,   DIRECT-CURRENT 

MOTORS  AND  220-VOLT  ALTERNATING-CURRENT  MOTORS, 

PREPARED  BY  ANOTHER  PLANT  OF  THE  UNITED 

STATES  STEEL  CORPORATION 

. ■ Direct-Current,   230-\"olt 

Alternating-Current,  220-^'olt  Shunt  or 

Three-Phase                                Compound  Shunt-Wound 

25-Cycles                  60-Cvele3                   Wound  Adjustable-Speed 

Hp.  R.P.M.    Hp.   il  P.M.  Hp.   R.P.M.  Hp.     R.P.M. 

5   720       5    675       5    1.100  5  400  I  200 

75   725       75    680       71    1,150  71  400,1,200 

10    725       10     680       10'    1,150  10  400  1,200 

20   730      20     685      20    1.100  20  400  1,200 

40   725      40     685      30     1.150  325  4001, 200 

50    730      50     690      50      750  50  350  1,050 

75    725      75     700      75      635  

100   725     100    700  100     625  

150   725     150    700  

200    485      200     700  


the  motor  manufacturer,  as  the  latter  is  then  in  a 
position  to  prepare  for  the  requirements  of  a  customer 
on  the  basis  of  the  standard  list  of  selected  ratings. 
The  fact  that  so  many  different  sizes  of  motors  are  used 
in  a  plant  at  times  is  in  part  due,  not  to  the  selection 
of  the  ultimate  user,  but  rather  of  the  machine-tool 
builder,  crane  or  pump  manufacturer.  In  such  cases 
large  plants  should  provide,  as  a  few  of  them  have 
provided,  their  suppliers  of  machine  tools  and  other 
motor-driven  equipment  with  a  list  of  selected  ratings 
and  limit  the  motors  to  these  sizes. 

The  above  will  best  be  understood  by  referring  to 
Tables  I  and  II,  which  show  ratings  as  selected  and 
standardized  some  time  ago  by  two  of  the  large  steel 
companies.  Considering  the  large  number  of  motors 
used  in  these  plants  and  the  many  different  service 
requirements,  the  present  small  number  of  ratings  is 
remarkable  compared  with  past  practice.  In  selecting 
the  ratings  listed  particular  attention  was  given  to 
picking  out  ratings  which  would  result  in  a  minimum 
number  of  different  mechanical  parts  or  frame  sizes. 
The  entire  list  of  twenty-four  direct-current  ratings, 
for  example,  is  covered  by  ten  different  frame  sizes, 
which  therefore  required  only  ten  different  sizes  of 
bearings.  C.  W.  Starker, 

Roth  Brothers  &  Company,  Electrical  Engineer. 

Chicago,  111. 


Proper  Combination  of  Motor  and  Fly- 
wheel Increases  Power  Factor 

IN  PLANTS  using  shears,  punches,  rolls  and  other 
machines  equipped  with  flywheels  the  low  power  fac- 
tor often  caused  by  overmotoring  can  be  eliminated  by 
a  careful  study  to  obtain  the  best  combination  of  motor 
and  flywheel.  In  many  cases  it  will  be  found  that  the 
motor  installed  has  sufficient  power  to  perform  the  duty 
cycle  without  the  flj^wheel.  In  one  mill,  which  had  a 
power  factor  varying  from  40  to  60  per  cent,  there  was 
found  a  special  welding  roll  which  was  driven  by  a 
200-hp.  squirrel-cage  motor.   A  heavy  flywheel  was  used, 


but  the  motor  had  only  about  2  per  cent  slip  and  there- 
fore carried  virtually  the  entire  load.  This  condition 
lasted  only  a  few  seconds  out  of  several  minutes,  so  that 
most  of  the  time  the  motor  was  running  idle.  By  a 
proper  combination  of  motor  and  flywheel  it  was  possible 
to  substitute  a  50-hp.  motor  which  materially  reduced 
the  wattless  kva.  C.  W.  Drake, 

General  Engineer. 
Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa. 


Locating  Solid  Ground  in  Armature 

FOR  locating  a  solidly  grounded  coil  of  a  direct- 
current  armature  use  may  be  made  of  a  telephone 
receiver.  Often  a  coil  makes  such  good  contact  with 
the  iron  of  the  machine  that  it  cannot  be  detected  by 
passing  direct  current  from  coil  to  frame  and  noticing 
the  point  where  smoke  comes  out.  A  machine  with  a 
solid  ground  is  shown  in  sketch  A.     This  is  a  multiple- 

MuHiplz  -  wouncf  with 


M  N 

METHOD   OF   LOCATING   A   GROUND   WITH    A   TELEPHONE 
RECEIVER 

wound  armature  without  equalizers,  having  a  ground 
at  E.  Sixty-cycle  current  is  passed  through  the  arma- 
ture from  two  opposite  points  on  the  commutator,  C 
and  D.  The  current  should  be  limited  by  a  rheostat  to 
about  5  per  cent  to  10  per  cent  of  the  full-load  current 
of  the  winding.  If  one  side  of  the  alternating-current 
line  is  grounded  the  motor  frame  should  be  insulated 
from  ground  while  making  the  test.  The  armature  is 
placed  on  horses  and  the  leads  of  a  telephone  receiver 
are  connected  to  the  shaft  H  and  the  commutator.  The 
lead  on  the  commutator  is  moved  around  until  it  reaches 
bars  where  the  noise  in  the  receiver  ceases.  These  bars 
will  be  at  E  and  F.  The  bar  F  will  be  silent  because  it  is 
at  the  same  potential  as  E.  After  these  two  bars  are 
marked  the  alternating-current  leads  are  attached  to  E 
and  F.  On  testing  with  the  receiver  E  will  now  be  silent 
and  F  noisy,  proving  that  E  is  grounded. 

In  a  multiple-wound  armature  with  equalizer  rings, 
as  shown  in  sketch  B,  silent  points  will  first  occur  at 
E  and  F  and  at  E'  and  F' .  Then  connect  leads  C  and  D 
at  E  and  F  as  in  M.  With  this  connection  E  and  E' 
will  be  silent  and  F  and  F'  noisy.     Then  connect  the 
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current  leads  to  E  and  E'  (sketch  N).  Under  thi.s  con- 
dition £"  will  be  noisy  and  E  will  be  silent,  showing  the 
grounded  point  to  be  at  E.  The  point  always  remain- 
ing quiet  is  grounded. 

If  alternating  current  is  not  available,  direct  current 
may  be  used,  interrupting  it  with  a  knife  switch  moved 
steadily  in  and  out  for  low-resistance  armatures  or 
with  a  buzzer  connected  in  series  for  high-resistance 
armatures.  The  buzzer,  or  course,  should  be  used  on  its 
rated  voltage.  F.  W.  Gay. 

Newark,  N.  J. 

Decreasing  Electrode  Consumption  in 
Electric  Furnace 

UNWARRANTED  oxidation  is  the  most  frequent 
cause  of  excessive  electrode  consumption.  When 
this  wasteful  oxidation  occurs  under  the  furnace  roof 
it  is  known  as  "spindling"  of  the  electrode.  When 
oxidation  occurs  only  near  the  furnace  roof,  or  some 
distance  above  the  charge  in  an  open  furnace,  it  is 
known  as  "wasping"  of  the  electrode.  Spindling  is 
caused  either  by  the  evolution  of  oxidizing  gases  from 
the  charge  (due  to  insufficient  carbon)  or  by  a  leaky 
furnace  door  allowing  air  to  be  drawn  into  the  furnace 
and  then  up  and  around  the  electrode  and  out  through 
the  roof  ports.  Wasping  is  caused  by  the  electrode 
becoming  excessively  hot  above  the  roof.  This  exces- 
sive heating  may  be  caused  by  an  electrical  overload 
so  heavy  that  the  electrode  is  carrying  more  current 
than  it  was  designed  to  carry,  or  by  faulty  operation 
of  the  furnace  making  the  arc  too  near  the  roof. 

It  is  a  generally  accepted  fact  that  the  main  waste 
of  an  electrode  in  the  ordinary  steel  furnace  does  not 
take  place  at  the  arcing  end  but  results  from  surface 
burning  in  the  form  of  spindling  as  described.  In 
furnace  operations  where  the  ordinary  causes  of  spin- 
dling cannot  be  otherwise  overcome  various  •  attempts 
to  prevent  this  waste  have  been  made,  such  as  these: 
(1)  Covering  the  electrode  with  asbestos  coating  held 
in  position  with  wire  netting;  (2)  coating  the  electrode 
with  non-burning  paint;  (3)  surrounding  the  electrode 
with  steel  collars  held  together  with  springs  or  hinges ; 
(4)  surrounding  the  electrode  with  a  water-cooled 
collar  extending  well  into  the  furnace. 

One  of  the  most  important  factors  in  insuring  mini- 
mum oxidation  of  an  electrode  is  the  proper  handling 
of  the  furnace  after  it  has  been  shut  down.  The 
following  suggestions  are  sometimes  heeded  as  a  help 
in  getting  lower  oxidation  upon  the  stopping  of  fur- 
nace operation:  (1)  Lute  the  clearance  between  the 
roof  glands  and  the  electrodes  with  fireclay,  and  (2) 
before  closing  the  furnace  doors  place  a  large  piece 
of  soft  coal  on  the  sill  of  each.  The  heat  of  the 
furnace  will  drive  the  gas  from  the  coal,  producing  in 
the  melting  chamber  of  the  furnace  a  non-oxidizing 
atmosphere  in  which  the  electrode  may  hang  for  a  long 
time  without  burning.  Care  should  be  used  to  remove 
the  luting  around  the  electrode  upon  resuming  the 
operation  of  the  furnace. 

If  wasping  has  .started  on  an  electrode,  it  is  almost 
impossible  to  stop  it,  and  it  is  advisable  to  discard  the 
affected  electrode.  Care  should  be  taken  that  the  sup- 
port is  directly  over  the  center  of  the  roof  gland;  also 
that  the  electrode  holder  is  vertical  so  as  to  avoid  sub- 
jecting the  electrode  to  strain. 

The  National  Carbon  Company,  Inc.,  furnished  this 
information. 


o 
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■    Machine  and  Motor  Records  Aid 
Speedy  Repairs 

ONE  of  the  chief  aids  in  keeping  track  of  the  equip- 
ment, and  thereby  speeding  repairs,  in  the  plant  of 
the    Southwestern    Shipbuilding    Company    has    been 
motor  and  machine  records  kept  on  cards  and  in  loose- 
leaf  books.    The 
cards   constitute 
a  cross-index  for 
the     records    in 
the     loose  -  leaf 
books.     The  for- 
mer are  filed  ac- 
cording   to    the 
motor  horsepow- 
er. They  contain 
full  information 
on  the  motor  and 
tell  on  what  ma- 
chine   it    is    in- 
stalled.     In   the 
loose-leaf    books 
the     sheets    are 
filed  according  to 
the    shops    in 
which  the  motors 
are   located,   the 
sheets    for    each 
shop  being   filed 
by    machine    se- 
rial numbers. 
These     sheets 
contain  informa- 
tion on  the  ma- 
chine,   including 
data    on    motor 
and  control  equipment  necessary  for  ordering  new  parts. 
The  terms  and  abbreviations  used  which  are  not  self- 
explanatory  are:    M/R,  material  request  form  on  which 
material  needed  is  requested  from  the  purchasing  agent ; 
P.O.,  the  purchasing  agent's  orders;  Job,  the  job  num- 
bers under  which  jobs  costing  over  $50  are  done;  D.F.E. 
and  D.P.E.,  diameter  respectively  of  front  and  pulley 
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Machine  and  Motor  Data 

M«i^.»o.  SA.2         L<«u^  Compreseor  room. 
Bj^,  Ingereoll-Rand  Co  ^v.^ 

De^puolmperlal  Type  Z  B  Air  Cpmpree.et:: 

Drt*»:  DU«ct  B«It    Belt  0«u  — 

Diua.      96"  F*e»       26"        Bort       ^'V       T«rth. 

D.u  RlKht  cylinder  £2"  J  16"   

ieft   cylinder  13"  X  16" 

MOTOB:    No.1383579  MAk«  G*S>  Frun*  1*' 

H.P.     200         Trv»  I  Fona     ,K.  Pol«ii2 

voiu  440    .    Ampi   £42     H.L,a500       p.ua  46^ 

M/E      P.O.  .    Job 

8i.to.-No    509571  Eotetwo.  133381 

Shift:  L«lgth  DJ.B-  DP.E 

Koyvi^:       Lowth  IBi"       Width     li"  D^pti^/Q" 

B«^:   NO,  r.E.  146706 HO.F.B.     169286 

Bnu^M:     Sli*  .      M«. 

BtAtot  Wound  With 
Botor   Wound   With, 

PttUoj:     DUia.     ^?i" r«C« .?.^,"  Bom 

Pinion:      IMam.        Tim „ Bon  .  Te«tb 


STABTEB:      U«ka       V*^' 

s^EOO^HP   ronnH3   Pl 
300 


, NR  1647 


o 


Ovorlwul  B«U7:    Amp*    ^^^  Volu 

B<«Ut«r:     Kind  Stylo  No, 

8,0,    No,  No    Ond«  Pait   No. 

Sqau«  D,  Switch^     Aniiw  Tolu  No. 

MUn    BTrlt«b:       Kind    3    pOlO  Mak«    TrUIQblllfl 

NonnU  B«ilni  400A-£60V    ^vatA  for 


Writ*  Rlit«rT  of  Motor  on  r«Tone  ildo. 


18978' 


, 400A-600V 


SHEET  FOR  DRIVEN  MACHINE  GIVES  MOTOR 
NUMBER  AND  SIZE 


'"'"""■""'"""■''                           Motor  Data 

southwestern   shipbuilding  co 

-^ 

HORSE   POWEt*                                                                         POLES                                          NUMBER 

MAK-                                                                            TYPE                                       ''*^^                LOCATION 

■     MACM 

CHARGE    CREDIT 

^ORM                                       FRAME                                BASE 

VOLTS                                      PHASE                          CYCLES 

RPI/FU                            qPMNL                     AMPS 

SKAFT    D.  F    E.                  DP    E,                       KEVWAY 

JEAR1NC    FC.                                               P    E 

COMP    N    B,                            FOSM                          SW.TCM 

CONT    NO,                                                        l-'PE 

MR                                         P   Q                                 -)    O, 

DATE   R1EC  D                                       FROM 

BASE:  PULLEY:  COMPENSATOR 

CARD    WITH    COMPLETE    MOTOR   DATA    FILED    ACCORDING    TO 
HORSEPOWER  OF  MOTOR 

end  of  shaft;   Bearings   No.   F.E.   and   P.E.,    numbers 
respectively  of  front-end  and  pulley-end  bearings ;  Rotor, 
or  Stator,  Wound  With,  size  of  wire  given. 
Southwestern  Shipbuilding  Co.         A.  G.  Humphrey, 
East  San  Pedro,  Cal.  Electrical  Engineer. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
^f  Electric  Light,  Power  and  Heat 


Buffalo  Company ""s  Customers  Increased 
900  per  Cent  in  Past  Decade 

IN  THE  accompanying  diagram  is  shown  the  number 
of  customers  connected  to  the  lines  of  the  Buffalo 
General  Electric  Company  at  the  end  of  each  year  from 
1892  to  1920.  The  number  on  Dec.  31,  1920,  was 
85,008,  an  average  of  one  customer  to  every  six  of  the 
population  of  the  city  of  Buffalo,  which  the  last  census 
gives  as  506,775.  The  diagram  shows  a  remarkably 
rapid  growth  in  the  number  of  customers  from  year  to 
year.  For  the  year  1920  the  increase  is  a  little  more 
than  30  per  cent.  It  is  interesting,  however,  to  compare 
the  increase  in  customers  with  the  increase  in  Buffalo's 
population  over  the 
same  period.  Going 
back  to  the  1900  cen- 
sus, the  population 
was  352,387,  while 
the  number  of  elec- 
tric customers  a  t 
that  time  was  ap- 
proximately 1,000 — 
only  one  customer  to 
every  352  of  popula- 
tion. In  1910  Buffalo 
had  a  population  of 
423,715,  a  20.2  per 
cent  increase,  while 
electric  con  sumers 
had  increased  to 
about  8,500,  or  750 
per  cent.  During  the 
ten  years  just  past 
the  population  in- 
creased by  19.6  per 
cent,  but  in  the  same 
period  the  Buffalo 
General  Electric 
Company    increased 
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its  customers  by  900  per  cent.  In  other  words,  the  u.sers 
of  electric  light  and  power  in  Buffalo  have  increased 
forty-six  times  faster  than  has  the  city's  population. 


Equalizing  Seasonal  Rates  for  Energy 

A  METHOD  of  equalizing  seasonal  energy  rates 
which  has  proved  remarkably  acceptable  to  the 
public  was  described  at  a  meeting  of  the  Commercial 
Section  of  the  New  England  Division,  N.  E.  L.  A., 
March  18,  by  Frank  R.  Fowles,  Cumberland  County 
Power  &  Light  Company,  Portland,  Me.  A  heavy  sum- 
mer cottage  and  hotel  business  is  handled  by  this  com- 
pany along  the  southern  Maine  coastline,  and  the  rate 
schedule  now  in  force  charges  the  customers  of  the 
company    15   cents   per   kilowatt-hour   throughout   the 


four  summer  months,  including  both  summer  and  per- 
manent residents.  Every  customer,  howevei',  is  allowed 
to  purchase  as  much  energy  during  the  winter  season 
at  5  cents  per  kilowatt-hour  as  he  purchased  at  15 
cents  per  kilowatt-hour  during  the  summer.  The  re- 
mainder of  the  energy  consumed  is  billed  at  10  cents 
per  kilowatt-hour.  This  arrangement  avoids  discrim- 
ination between  summer  and  year-around  customers' 
bills  during  the  summer  season  and  leads  to  the  carry- 
ing of  a  proper  share  of  the  cost  of  serving  these 
seasonal  customers  by  those  who  reside  in  the  terri- 
tory for  a  shoi-t  time  only. 


"The  People's  Project"— An  Address  by 
R.  H.  Ballard 

IN  AN  address  which  had  for  its  subject  "The  People's 
Project,"  made  at  a  meeting  of  the  district  managers 
of  the  Southern  California  Edison  Company  in  Los 
Angeles  on  Feb.  17  last,  R.  H.  Ballard,  vice-pi-esident 
and  general  manager  of  the  company  and  past-president 
of  the  National  Electric  Light  Association,  emphasized 
the  fact  that  the  section  served  cannot  reach  its  highest 
development  and  the  money  for  construction  needs  be 
obtained  except  through  patriotic  co-operation  of  the 
people  at  large  with  the  public  utility.  In  developing 
this  subject  he  said: 

"Public  utility  service  is  created  for  serving  the 
public,  which  means  that  every  individual  in  the  com- 
munity which  it  serves  is  a  patron.  The  service  must 
be  ready  at  all  times  to  supply  all  the  people  with  water, 
gas,  electricity,  transportation  and  telephone  and  tele- 
graph message  transmission.  Stripped  of  its  legal  and 
technical  definitions,  a  public  utility  is  the  servant  of 
all  the  people.  The  utilities  should  be  one  good  lap  in 
advance  of  the  demands  of  their  patrons  because,  under 
the  conditions  of  modern  life  and  bearing  in  mind  the 
conveniences  which  the  people  now  demand  as  neces- 
sities, no  community  can  grow  in  advance  of  the  service 
which  the  public  utilities  render. 

"Every  project  which  has  for  its  ultimate  aim  the 
building  up  of  a  domain  such  as  southern  California 
into  one  of  the  great  centers  of  the  nation's  population, 
and  the  building  up  of  which  multiplies  almost  beyond 
mathematical  conception  both  individual  and  community 
wealth,  should  be  a  project  of  the  people.  A  better 
understanding  will  be  reached  when  the  people  fully 
understand  that  under  government  and  state  regula- 
tion public  utility  companies  are  public  agencies  and 
not  money-making  machines.  They  function  for  the 
public  as  contractors,  providing  service  at  cost.  Labor, 
material,  supplies,  money  and  everything  that  enters 
into  their  service  must  be  purchased  and  accounted  for 
at  cost.  The  state  imposes  certain  duties  and  obliga- 
tions for  the  utility  to  meet,  and  the  right  of  the  state 
to  regulate  involves  the  obligation  to  protect. 
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"To  southern  California  ha.s  come  a  phenomenal 
growth  in  industrial  and  agricultural  activitie.s  rela- 
tively not  surpassed  in  any  section  of  the  country,  and, 
in  addition,  we  receive  a  continual  procession  of  culti- 
vated people  who  look  for  and  expect  the  highest  form 
of  public  service.  This  has  placed  upon  these  public 
contractors  a  phenomenal  burden,  since  the  demands  for 
service  are  at  least  twice  those  which  were  expected 
based  on  only  noi-mal  growth.  It  is  their  duty,  never- 
theless, to  keep  their  service  ahead  of  the  demand,  other- 
wise those  who  seek  to  make  their  homes  in  our  com- 
munity might  be  deterred. 

"Think  of  what  is  transpiring!  It  is  indicated  by  all 
of  the  public  service  records — water,  gas,  electricity, 
telephones  and  railways — that  the  population  of  Los 
Angeles  alone  has  increased  by  100,000  in  the  past  year. 
This  17  per  cent  increase  is  in  contrast  with  an  ac- 
cumulative increase  of  6J  per  cent  a  year  during  the 
previous  ten  years. 

"Take  the  telephone  situation  as  an  illustration :  Not- 
withstanding the  installation  of  9,000  additional  phones 
during  the  past  year,  there  remain  unfilled  orders  of 
more  than  that  number. 

"What  we  have  virtually  done  in  the  last  year  is  to 
plant  another  city  of  100,000  population  on  the  map  of 
the  United  States,  within  our  own  boundaries,  and  in 
a  measure  this  growth  has  been  repeated  on  a  smaller 
scale  in  other  centers  of  population  in  southern  Califor- 
nia. The  unthinking  person  imagines  that  the  public 
service  company  can  jump  in  instantly  and  fill  all  the 
requirements  created  by  this  unprecedented  growth. 
The  manufacturing  facilities  of  all  of  the  great  electric 
concerns  of  America  could  not  accept  such  an  order 
without  casting  aside  the  demands  of  their  other  cus- 
tomers in  Europe  and  America.  At  this  juncture  it  is 
well  to  remember  that  the  consumption  in  utilities,  and 
therefore  the  demand  on  public  service  agencies,  in- 
creases in  a  ratio  much  greater  than  the  ratio  of 
increase  in  population. 

Increased  Demand  for  Service 

"It  was  only  a  few  years  ago  that  the  supply  of  gas 
in  southern  California  was  greatly  augmented  by  the 
bringing  in  of  enormous  quantities  of  natural  gas  from 
distant  fields  at  tremendous  expense.  Nevertheless,  both 
last  year  and  this  year,  during  certain  months,  we  have 
been  confronted  with  a  gas  shortage. 

"Our  street  railways  have  added  hundreds  of  addi- 
tional cars  to  their  service  lines,  yet  one  can  hardly  find 
standing  room  in  them  through  many  hours  of  the  day. 
The  water  service  in  Los  Angeles  has  been  adequate  so 
fas  as  the  supply  of  water  is  concerned,  owing  to  the 
foresight  of  those  who  conceived  and  carried  through 
the  construction  of  our  great  aqueduct  system;  but  the 
cost  has  been  very  great  and  millions  of  additional  funds 
will  be  constantly  needed  for  extensions,  reinforcement 
of  distributing  systems  and  reservoirs. 

"In  ten  years  the  population  of  the  State  of  California 
increased  about  45  per  cent,  but  the  electrical  output 
increased  more  than  300  per  cent.  During  the  past  year 
we  passed  through  a  power  shortage  in  California  that 
was  one  of  the  most  critical  periods  in  its  history.  The 
electric  companies  operating  in  the  territory  managed 
to  function,  although  the  demand  upon  them  was  great- 
est of  all,  owing  to  the  exhaustion  or  greatly  increased 
cost  of  other  forms  of  energy  and  the  increasing  number 
of  uses  to  which  electricity  is  applied. 

"Our  steam  railroads  have  recently  had  their  systems 


throwTi  back  on  their  hands  after  the  governmental  ex- 
periment which  resulted  in  enormous  increases  in  oper- 
ating expenses,  many  of  which  were  unnecessary,  and  a 
deplorable  lack  of  care  of  the  property  through  insuffi- 
cient maintenance  and  inefficient  upkeep  expenditures. 
Electrification  of  the  steam  railroads  is  one  of  the  prob- 
lems which  confront  the  power  companies. 

Hydro-Electric  Development  Most  Essential 

"Without  enormous  hydro-electric  development  south- 
ern California  cannot  become  the  manufacturing  and 
agricultural  center  which  it  should  be  destined  to  be 
because  of  its  favorable  situation  with  respect  to  the 
world's  markets.  The  realization  of  its  destiny  depends 
upon  the  enhanced  development  of  hydro-electric  energy 
to  provide  the  motive  force  for  industrial  and  agricul- 
tural purposes  and  for  commercial  and  domestic  uses. 

"Becau.se  of  the  diversity  of  its  use,  the  development 
of  50,000  hp.  of  electric  energy  will  provide  ample  serv- 
ice for  32,250  residences  and  300  factories  and  for  the 
irrigation  of  100,000  acres  of  land.  This  is,  approxi- 
mately, the  present  annual  increase  in  demand,  to  pro- 
vide for  which  requires  the  expenditure  of  $15,000,000 
for  power  development  and  distribution,  with  a  conse- 
quent expenditure  by  the  consumers  of  twice  that 
amount  for  house  and  factory  wiring  and  in  the  pur- 
chase of  motors  and  installation  of  thousands  of  useful 
and  necessary  electrical  household  appliances.  Thus 
$45,000,000  of  business  is  created  annually.  This, 
however,  is  only  incidental  to  the  increase  in  com- 
munity wealth,  population,  payrolls  and  production 
which  follows  the  development  and  use  of  the  power. 
This  increase  has  been  capitalized  by  some  authorities 
at  more  than  $250,000,000  a  year.  Electrical  energy  is 
one  of  the  three  component  parts  entering  into  the  crea- 
tion of  public  wealth,  namely,  products  of  the  soil, 
brains  of  man,  power.  Other  sources  of  power  are 
becoming  exhausted,  but  as  long  as  nature  functions  and 
the  snows  fall  hydro-electric  power  will  be  available  for 
the  service  of  mankind. 

"If  we  are  to  continue  to  grow,  then  all  the  people 
must  realize  that  the  public  utilities  are  fundamental 
necessities  amd  for  the  most  part  must  be  provided  con- 
siderably in  advance  of  actual  needs,  since  great  hydro- 
electric power  plants,  railway  and  telephone  systems 
cannot  be  built  over  night.  Intelligent,  earnest  co-opera- 
tion with  those  who  have  studied  the  utility  problems 
and  have  scientific  assurance  of  coming  demands  is  the 
answer  to  the  great  question  of  keeping  utilities  in  ad- 
vance of  our  expected  necessities  and  stimulating  the 
growth  and  advancement  of  our  richly  endowed  South- 
land. Fair  earning  under  strict  regulation  is  funda- 
mental if  a  utility  is  to  provide  adequate  service  and 
market  its  securities  for  construction  work. 

"To  provide  these  services  requires  some  form  of  pub- 
lic ownership,  and  the  kind  of  public  ownership  which 
has  been  proved  successful  is  ownership  by  the  public  at 
large  in  the  securities  of  its  local  utility  companies  oper- 
ated under  rigid  state  regulation.  This  forms  a  part- 
nership which  leads  to  complete  understanding  and  co- 
operative efforts  in  development  and  retains  in  the 
management  and  operation  of  the  utilities  those  trained 
by  long  experience  to  perform  the  task.  A  sound  finan- 
cial showing,  backed  by  such  public  support,  will  induce 
the  people  in  the  territories  served  to  purchase  the 
junior  securities  or  stock  of  our  utilities  to  the  extent 
of,  say,  one-half  of  the  funds  necessary  to  be  secured 
in  financing  new  development.     Automatically,  the  util- 
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ity  is  then  placed  in  a  position  to  borrow  the  other  half 
in  the  Eastern  money  market,  by  the  sale  of  bonds,  and 
thus  a  local  investment  of  one  dollar  insures  a  local 
development  of  two  dollars. 

"When  the  people  of  southern  California  understand 
and  appreciate  that  every  dollar  they  invest  in  the 
securities  of  our  local  public  utilities  brings  additional 
dollars  to  be  expended  in  labor,  material  and  merchan- 
dise and  for  the  upbuilding  of  those  things  which  are 
essential  to  the  doubling  and  trebling  of  the  population, 
I  do  not  think  that  they  can  fail  to  see  it  in  the  light 
that  I  see  it — the  people's  project. 

"No  longer  can  it  be  truthfully  said  that  a  public 
service  company  is  a  thing  apart,  an  alien  in  the  com- 


munity, with  interests  antagonistic  to  the  general  wel- 
fare. These  public  agencies  are  integral  parts  of  the 
communities  they  serve,  and  especially  is  this  true  of 
those  companies  whose  capital  is  widely  owned  by  the 
people  who  depend  upon  them  for  an  essential  service." 


Electric  Servantless  Apartment 

PARTICULARLY  appealing  to  the  city  dweller  who 
is  constantly  confronted  by  the  servant  problem 
is  an  electric  apartment  recently  opened  in  the  Bor- 
ough of  Queens,  New  York  City.  A  six-room  apartment 
in  the  Garden  Apartments  was  completely  equipped 
with  electrical  labor-saving  devices  and  additional  floor 
and  wall  outlets  were  provided. 

Reproduced  here  are  an  exterior  view  of  the  apart- 
ment building  and  the  kitchen  and  nursery  of  the 
electrical  apartment.  In  the  kitchen  the  following  elec- 
trical appliances  were  in  operation:  Electric  range, 
cooker,  dishwasher,  cake  and  dough  mixer,  refrigerator, 
washing  machine,  iron  and  fan.  In  the  nursery  were 
a  milk  warmer,  miniature  electric  heating  pad,  toy 
electric  range,  electrically  heated  toy  steam  engine, 
electric  boat  and  suitable  nursery  lamps. 

The  equipment  of  the  dining  room  consisted  of  an 
electric  percolator,  toaster-stove,  chafing  dish,  ovenette, 
waflle  iron,  grill  and  an  egg  beater  and  mixer.  In  addi- 
tion to  the  usual  table  and  floor  lamps  and  ceiling  fix- 
tures in  the  living  room  an  electric  player  piano  and  an 
electric  phonograph  were  installed.  In  one  bedroom 
were  an  electric  heating  pad,  vibrator,  curling  iron, 
radiator  and  bedside  lamp,  while  in  the  other  bedroom, 
which  was  also  used  as  a  sewing  room,  an  electric  sew- 
ing machine,  violet  ray  outfit,  boudoir  electric  iron, 
headlight  heater  and  electric  hair  drier  were  installed. 

The  electric  servantless  apartment  is  being  conducted 
co-operatively  by  the  Queensboro  Corporation,  build- 
ers of  the  apartment  house;  the  electric  appliance 
manufacturers  and  one  of  the  leading  furniture  deal- 
ers of  New  York  as  a  demonstration  of  how  completely 
servants  can  be  eliminated  by  the  use  of  electric  labor- 
saving  devices.  ^ 


VIEWS  OF  THE  ELECTRIC  SERVANTLESS  APARTMENT,  SHOWING  THE  NURSERY  AND  KITCHEN  AND  THE 

EXTERIOR  OF  THE  APARTMENT  BUILDING 
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of  the  World 


Generators,  Motors  and  Transformers 

The  Story  of  the  Induction  Motor. — B.  G.  Lamme. — 
This  paper  covers  the  history  of  the  technical  side  of 
induction-motor  development.  The  various  stages  are 
indicated  from  the  early  Tesla  motor  with  polar-field 
construction  to  the  distributed-field  construction  and 
from,  the  early  wound-rotor  type  to  the  later  universal 
cage  type.  Reference  is  made  to  the  development  of 
the  cage  motor  with  high  starting  torque  and  the 
reasons  which  led  up  to  it.  The  early  single-phase 
induction  motor  is  also  treated,  indicating  various 
stages  in  its  development.  The  latter  part  of  the  paper 
covers  the  applications  of  the  induction  motors  to 
various  unusual  services  such  as  heavy  mill  work,  loco- 
motive operation,  ship  propulsion,  etc.  The  paper 
refers  principally  to  American  practice  and  primarily 
to  development  work  of  the  company  with  which  the 
writer  is  connected. — Journal  A.  I.  E.  E.,  March,  1921. 

Lamps  and  Lighting 

Removable  Fixtures. — A  series  of  discussions  dealing 
with  the  advantages  and  practicability  of  using  elec- 
trical fixtures  of  a  removable  type.  The  significance  of 
the  proposition  is  outlined  by  0.  H.  Caldwell,  its  rela- 
tion to  better  lighting  by  M.  Luckie.sh,  the  fixture  man's 
viewpoint  by  W.  R.  McCoy,  and  how  the  proposition 
affects  the  contractor-dealer  by  W.  J.  Shore. — Transac- 
tions I.  E.  S.,  March  21,  1921. 

Merchant  Marine  Searchlamps. — G.  E.  YouNG. — -The 
importance  of  searchlamps  for  marine  use  is  evident 
from  consideration  of  the  following  uses:  (1)  Locat- 
ing man  overboard,  (2)  assisting  another  ship  in  dis- 
tress, (3)  passing  through  wreckage,  (4)  signaling 
between  ships  or  between  ship  and  shore,  (5)  light- 
ing buoys  and  other  navigational  marks,  (6)  lighting 
docks  in  landing  or  during  coaling  operations.  Some 
elements  in  the  control  of  searchlamps  for  marine  use 
are  given. — General  Electric  Review,  February,  1921. 

Generation,  Transmission  and  Distribution 

Calculation  of  Voltage  Drop  in  Three-Phase  Trans- 
mission Lines. — G.  Huldschiner. — The  voltage  drop  in 
three-phase  lines  is  investigated  for  differently  ar- 
ranged wires,  and  it  is  shown  that  a  considerable 
improvement  of  the  drop  fas  much  as  50  per  cent)  may 
be  obtained  by  subdividing  the  totally  required  copper 
cross-section  into  two  parallel  lines,  carrying  half  the 
current  each.  The  mathematical  and  vectorial  deduc- 
tions are  accompanied  by  an  actual  example,  calculated 
for  each  of  the  four-wire  arrangements  considered. — 
Elektrotechnische  Zeifschrift,  Jan.  27  1921. 

Coil-End  Leakage  of  Armature  Windings  of  Single- 
Phase  Commutator  Motors. — F.  Unger. — No  accurate 
way  of  calculating  the  coil-end  leakage  of  so-called 
direct-current  windings  is  as  yet  known,  owing  to  the 
difficulty  introduced  by  the  dense  interlinking  of  the 
coil  ends.  The  author  devised  a  new  method  giving 
fairly  exact  results.    A  highly  mathematical  analysis  of 
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the  new  method  is  given  in  two  installments. — Elektro- 
technik  und  Maschinenbau,  Jan.  9  and  16,  1921. 

Electrical  Distribution  System  for  Modern  Concrete 
Factory.— C.  P.  Trueax.— Details  of  power  and  lighting 
installation  involved  in  the  construction  of  a  concrete 
factory.  Rigid  conduit  is  laid  in  concrete  during  the 
process  of  building  construction. — Electrical  Review, 
Feb.  5,  1921. 

Traction 

Electric  Trucks  for  the  Berlin  Suburban  Lines. — 
Wechmann. — A  complete  suburban  train  consisting  of 
twelve  coaches  is  propelled  by  a  front  and  a  rear  elec- 
tric truck  controlled  from  the  front  platform  of  the 
first  coach.  This  has  been  made  possible  by  the  very 
low  height  of  the  truck,  which  is  less  than  5  ft.  (1.5  m.), 
and  by  mounting  the  pantagraph  current  collector  on 
the  roof  of  the  first  coach.  The  trucks  contain  a  single- 
phase  forced-air-cooled  commutator  motor  of  460-kw. 
one-hour,  or  365-kw.  continuous  rating,  driving  by 
1 :3.54  reduction  gear  a  jack  shaft,  which  in  turn  is 
rod-coupled  to  the  two  driving  axles.  Directly  above 
one  of  the  axles  is  mounted  the  main  transformer  of 
650  kva.  one-hour  rating,  of  the  dry,  air-blast  type, 
105  kva.  being  required  for  train  heating.  A  15-kw. 
fan  provides  the  forced  air  for  transformer  and  motor. 
An  air  compressor  rated  at  60  cu.m.  per  hour  supplies 
the  brakes,  oil  switch,  pantagraph  and  the  rail  sanders. 
Nine  taps  on  the  low-voltage  winding  of  the  trans- 
former, two  choke  coils  and  two  small  resistances  pro- 
vide twelve  positions  of  the  controller.  The  main  data 
of  the  truck  are:  Weight  complete,  34,000  kg.;  maxi- 
mum speed,  65  km.  per  hour;  maximum  r.p.m.  of 
motor,  900 ;  drawbar  pull  at  start,  9,600  kg.  Under  most 
unfavorable  conditions  the  acceleration  amounts  to  as 
little  as  0.21  mile  per  second  per  second.  Assuming 
an  average  station  stop  of  twenty-five  seconds,  a  short- 
est train  sequence  of  100  seconds  could  be  reached,  cor- 
responding to  thirty-six  trains  per  hour.  The  illumina- 
tion of  the  trains  in  both  types  is  derived  from  a  small 
transfoiTner  with  a  10-volt  secondary.  This  permits 
the  use  of  heavy-wire  tungsten  lamps  which  burn  with 
a  steady  light  in  spite  of  the  low  frequency  of  16 3. — 
Zeitschrift  des  Vereines  Devtscher  Ingenieure. — Feb. 
12,  1921. 

Installations,  Systems  and  Appliances 

Operating  Details  of  Electric  Furnaces. — Edward  T. 
Moore. — Results  of  a  questionnaire  reported  by  the  elec- 
tric furnace  committee  of  the  A.  I.  and  S.  E.  E.  which 
had  been  submitted  to  steel  manufacturers  operating 
electric  furnaces.  The  data  secured  indicate  that  the 
greatest  need  at  present  is  for  better  electrode  economy, 
which  may  be  brought  about  by  watching  the  handling 
of  electrodes  closely,  storing  them  in  a  warm,  dry  loca- 
tion and  attending  to  their  proper  joining.  It  is  said 
that  the  improvement  of  the  roof  cooling  ring  will  have 
a  large  effect  on  electrode  consumption.  Lack  of  tensile 
strength  is  also  said  to  be  one  of  the  causes  of  electrode 
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trouble,  and  other  difficulties  due  more  or  less  to  the 
methods  of  charging  or  handling  the  material  are 
brought  out. — Chemical  &  Metallurgical  Engineering, 
Jan.  26,  1921. 

Speed  Regulator  for  Motors  Driving  High-Frequency 
Generators. — W.  DORNIG. — Customary  regulators  of, 
for  e.xample,  the  Tirrill  type  permit  of  a  regulation  of 
voltage  and  speed  within  about  0.5  per  cent  to  1  per 
cent.  A  new  type  of  extremely  delicate  speed  regulator 
is  described,  operating  relays  at  a  change  of  speed  of 
as  little  as  0.01  per  cent  to  0.002  per  cent,  the  latter 
being  a  fineness  required  for  the  drive  of  high-frequency 
generators  in  wireless  work. — Elektrotechnische  Zeit- 
schrift,  Jan.  6,  1921. 

Electrophysics  and  Magnetism 

Some  Applications  of  the  Method  of  Images — II. — 
C.  M.  Herbert. — The  author  derives  the  general  equa- 
tion for  potential,  given  by  Kunz  and  Bayley  in  another 
paper,  directly  from  Euler's  infinite  product  expansion 
of  the  sine,  thus  avoiding  the  use  of  elliptic  functions. 
Equipotential  lines  and  lines  of  force  are  shown  for 
two  cases,  a  square  and  a  rectangular  tube;  also  curves 
giving  the  fall  of  potential  along  certain  important 
lines. — Physical  Revieic,  February,  1921. 

Effect  of  the  Rate  of  Cooling  on  the  Magnetic  and 
Other  Properties  of  an  Annealed  Euteetoid  Carbon 
Steel. — C.  NUSBAUM  and  W.  L.  Cheney. — Specimens  of 
a  euteetoid  carbon  steel  were  cooled  from  800  deg.  C.  in 
air,  in  lime  and  at  various  rates  in  a  furnace.  The  effect 
of  these  rates  of  cooling  on  the  magnetic  properties— 
viz.,  maximum  and  residual  induction,  coercive  force, 
permeability  and  the  magnetic  reluctivity  relationship — 
also  on  the  resistivity  and  scleroscope  hardness,  are 
shown  in  tables  graphically  and  their  significance  is 
discussed.  Micrographs  illustrating  the  structure  are 
presented.  It  is  shown  that  the  change  in  structure 
from  an  essentially  sorbitic  one  to  "divorced"  pearlite 
causes  a  gradual  shifting  of  the  bend  in  the  reluctivity 
line  and  a  greater  difl'erence  between  the  values  of  the 
"real"  and  "apparent"  saturation  intensities. — Scien- 
tific Paper  No.  408,  U.  S.  Bureau  of  Standards,  Jan.  22, 
1921. 

Electrochemistry  and  Batteries 

The  Hall  Effect  and  the  Nernst  Effect  in  Magnetic 
Alloys. — Alpheus  W.  Smith. — In  the  iron-copper  series 
a  maximum  Hall  effect  was  obtained  with  1.5  per 
cent  copper.  The  variation  with  composition  is  very 
similar  to  the  variation  of  electric  resistance.  In  the 
nickel-copper  series  the  effect  reaches  a  maximum  with 
about  26  per  cent  copper,  when  the  composition  corre- 
sponds to  the  formula  CuNi,,  and  then  drops  suddenly 
to  a  small  fraction  of  its  maximum  value.  In  the  iron- 
nickel  series,  although  the  effect  is  positive  for  iron 
and  negative  for  nickel,  the  effect  increases  linearly 
with  the  proportion  of  nickel  added  to  iron  until  for 
13  per  cent  nickel  it  is  six  times  as  great  as  for  pure 
iron.  In  certain  alloys  the  variation  of  the  effect  with 
field  strength  is  anomalous,  the  effect  being  negative 
for  weak  fields  and  positive  for  strong  ones.  An  ex- 
planation based  on  the  theory  of  Borelius  is  suggested 
which  assumes  that  in  addition  to  the  positive  part  of 
the  effect  which  is  proportional  to  the  field  strength 
there  is  a  negative  part  which  reaches  a  limiting  value 
for  strong  fields.  Concerning  the  Nernst  effect  in 
magnetic  alloys  it  is  said  that  in  the  nickel-copper 
series  the  effect  varies  with  the  composition  in  nearly 


the  same  way  as  the  Hall  effect.  In  the  iron-nickel 
series  the  effect  decreases  with  the  addition  of  nickel, 
becoming  zero  for  about  2.2  per  cent  nickel  and  posi- 
tive for  higher  concentrations.  With  13  per  cent 
nickel  the  effect  is  about  five  times  as  great  as  in  pure 
iron. — Physical  Review,  January,  1921. 

Units,  Measurements  and  Instruments 

A  New  Method  of  Testing  Current  Transformers. — 
R.  S.  J.  Spilsbury. — The  direct  electrostatic  system  pre- 
viously in  use,  according  to  the  author,  while  capable 
of  the  necessary  accuracy,  demands  great  steadiness  in 
two  circuits  and  very  careful  observation,  the  deflec- 
tions obtained  being  small.  The  time  required  is  also 
considerable.  The  method  outlined  in  this  article  is 
said  to  overcome  these  difficulties  and  has  the  advantage 
that  it  employs  only  apparatus  already  available.  A 
wiring  diagram  and  complete  description  of  the  method 
are  given  in  the  original. — London  Electrician,  March 
11,  1921. 

Telegraphy,  Telephony  and  Signals 
Guided-Wave  Telephony.— Charles  A.  Culver.— After 
dealing  v.'ith  the  principal  equipment  required  for  sys- 
tems using  wires  already  in  place  for  radio  telephony 
the  author  summarizes  the  uses  and  advantages  of 
guided-wave  telephony  as  follows:  (1)  It  gives  more 
nearly  perfect  reproduction  of  the  voice  than  wire 
telephony.  (2)  It  gives  a  higher  degree  of  secrecy  in 
communication.  (3)  Communication  may  be  maintained 
between  two  points  when  the  physical  circuit  is  out  of 
commission  for  ordinary  telephone  service.  (4)  The 
system  possesses  great  flexibility.  (5)  An  important 
possible  application  of  telephony  by  guided  waves  is  that 
of  train  dispatching.  (6)  An  application  of  a  similar 
nature  to  the  one  last  mentioned  would  be  the  dispatch- 
ing of  electric  railway  traffic  by  this  type  of  telephony 
In  conclusion  the  author  asserts  his  belief  that  in  guided- 
wave  multiplex  telephony  and  telegraphy  a  distinct 
branch  of  communication  engineering  has  been  de- 
veloped which  should  command  close  study. — Journa/. 
Franklin  Institute,  March,  1921. 

Submarine  Cables. — F.  A.  Westbrook. — An  article 
dealing  with  the  manufacture  of  submarine  cables  for 
communication  purposes,  giving  the  construction  of 
such  cables  and  the  tests  which  should  be  made  on  the 
cable  during  and  at  completion  of  the  manufacturing 
process.— iV.  E.  L.  A.  B.,  February,  1921. 

Miscellaneous 

Stress  Determination  by  Means  of  the  Coker  Photo- 
Elastic  Method. — A.  L.  Kimball,  Jr.— The  optical 
system  of  the  apparatus  used  for  determining  stress  by 
polarized  light  is  analyzed  in  this  article,  and  an 
explanation  is  given  of  the  operation  of  a  polarizing 
prism  and  of  the  quarter-wave  plate.  The  nature  of 
stress  and  how  it  influences  polarized  light  is  briefly 
considered  with  an  explanation  of  the  color  effects  pro- 
duced. A  proof  of  the  quantitative  law  of  variation  of 
light  intensity  with  stress  for  one  color  is  given  for  the 
standard  set-up  cf  the  apparatus.  The  method  has 
important  applications  in  investigation  of  stresses  in 
electrical  machinery.- — General  Electric  Review,  Janu- 
ary, 1921. 

Flow  of  Water  in  Concrete  Pipe  Lines. — An  extensive 
series  of  tests  provides  data  showing  the  eflfect  of 
variations  in  the  character  and  condition  of  concrete 
pipe  on  the  coefficients  of  retardation  for  use  in  various 
formulas. — Canadian  Engineer,  Jan.  6,  1921. 
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Bill  Providing  Commission  Regulation 

for  Delaware  Defeated 

BY  A  vote  of  18  to  14  the  Assembly  branch  of  the 
Delaware  Legislature  has  defeated  a  bill  providing 
for  the  creation  of  a  state  board  of  public  utility  com- 
missioners. The  bill  as  presented  provided  for  the 
appointment  of  four  commissioners  by  the  Governor, 
each  to  receive  compensation  at  the  rate  of  $3,000  a 
year,  and  appropriated  $30,000  for  operating  expenses. 
Delaware  is  one  of  the  eight  states  having  no  form  of 
state  regulation  over  electric  public  service  corporations. 


Manufacturers'  Council  to  Take  Up 

Freight  Classification 

THE  Electrical  Manufacturers'  Council  announces  the 
creation  of  a  transportation  committee  to  take  up 
matters  of  railroad  freight  classification.  The  commit- 
tee is  composed  of  W.  B.  Everest,  chairman ;  M.  C.  Fitz- 
Gerald,  A.  T.  Zwaek  smd  F.  C.  Bryan. 

Shiras  Morris,  president  of  the  Hart  &  Hegeman 
Manufa>cturing  Company,  Hartford,  Conn.,  and  the 
recently  elected  president  of  the  Associated  Manufac- 
turers of  Electrical  Supplies,  has  been  elected  treasurer 
to  fill  the  unexpired  term  of  the  late  Edward  B.  Hatch. 

Resolutions  of  sympathy  on  the  death  of  Mr.  Hatch 
have  been  passed  by  the  council.  Mr.  Hatch,  who  died 
on  Feb.  18,  had  been  a  member  of  the  council  since  its 
organization  on  Feb.  7,  1916,  and  its  treasurer  from 
Nov.  7,  1919. 

Weeks  Would  Complete  Muscle 

Shoals  Project 

IF  SOME  commercial  organization  will  show  faith 
enough  in  Muscle  Shoals  to  agree  to  take  over  the 
project  after  it  shall  have  been  completed  the  Secretary 
of  War  will  ask  Congress  to  furnish  the  $30,000,000 
necessary  to  finish  the  Wilson  Dam.  A  reply  to  the 
foregoing  effect  was  made  by  Secretary  Weeks  when  the 
correspondent  of  the  Electrical  World  asked  him  if  he 
had  any  personal  opinion  as  to  what  should  be  done  in 
the  matter.  Secretary  Weeks  stated  that  he  had  formu- 
lated no  policy  with  regard  to  Muscle  Shoals,  but  "if  it 
is  a  good  thing  some  one  should  be  willing  to  demon- 
strate their  faith  in  the  proposition  by  agreeing  to  take 
it  over  when  completed." 

The  work  on  the  Wilson  Dam  is  being  slowed  down 
rapidly  and  the  project  put  in  such  shape  as  to  deteri- 
orate as  little  as  possible  during  the  period  that  no  funds 
for  continuing  the  work  will  be  available.  There  is  a 
very  generally  held  opinion  that  some  plan  will  be 
devised  which  will  permit  the  completion  of  the  dam. 
None  of  the  contracts  for  electrical  machinery  has  been 
canceled. 

Secretary  Weeks  has  suggested  that  it  may  be  well  to 
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have  the  Federal  Power  Commission  investigate  the 
possibilities  of  marketing  power  in  the  vicinity  of 
Muscle  Shoals. 

Friendly  Solution  Pledged  of  Inductive 
Interference  Problems 

ABROAD  spirit  of  co-operation  can  easily  overcome 
present  legal  and  engineering  inductive-interfer- 
ence problems,  according  to  the  unanimous  opinion  of 
those  present  at  the  first  meeting  of  a  joint  committee 
of  representatives  of  the  American  Telephone  &  Tele- 
graph Company  and  of  the  National  Electric  Light 
Association  at  the  office  of  0.  D.  Young,  vice-president 
of  the  General  Electric  Company,  March  26. 

This  meeting  was  called  by  agreement  between  the 
public  policy  committee  of  the  N.  E.  L.  A.  and  the 
executives  of  the  telephone  company  for  the  formula- 
tion of  a  national  policy  on  all  inductive-interference 
matters  between  the  Bell  telephone  companies  and  N.  E. 
L.  A.  member  companies,  in  the  expectation  of  eliminat- 
ing inductive-interference  controversies  and  litigation. 
The  two  utilities  agreed  that  every  effort  shall  be  made 
to  arrive  at  a  friendly  solution  of  all  present  existing 
differences. 

A  careful  study  of  all  existing  statutes,  commission 
rules  and  regulations  and  court  decisions  which  govern 
the  question  of  inductive  interference  in  the  different 
states  is  to  be  made  by  Charles  Neave  of  New  York 
City,  who  was  engaged  for  that  purpose.  A  sub-com- 
mittee is  composed  of  Bancroft  Gherardi,  vice-president 
of  the  American  Telephone  &  Telegraph  Company ;  R.  F. 
Pack  of  Minneapolis,  as  representing  the  N.  E.  L.  A., 
and  four  engineer  members,  two  from  the  N.  E.  L.  A. 
inductive-interference  committee,  to  be  associated  with 
Mr.  Pack,  and  two  from  the  engineering  organization 
of  the  American  Telephone  &  Telegraph  Company,  to  be 
associated  with  Mr.  Gherardi.  This  committee  will  re- 
port on  the  general  engineering  phase  of  the  problem 
as  a  basis  for  formulating  general  rules  of  procedure. 

The  members  of  the  joint  committee  are  0.  D.  Young, 
vice-president  General  Electric  Company,  New  York 
City;  E.  K.  Hall,  vice-president  American  Telephone  & 
Telegraph  Company,  New  York  City;  R.  H.  Ballard, 
vice-president  and  general  manager  Southern  California 
Edison  Company,  Los  Angeles;  Martin  J.  Insull,  vice- 
president  Middle  West  Utilities  Company,  Chicago;  Ber 
Read,  president  Mountain  State  Telephone  &  Telegraph 
Company,  Denver;  W.  W.  Freeman,  president  Union  Gas 
&  Electric  Company,  Cincinnati;  Bancroft  Gherardi. 
vice-president  American  Telephone  &  Telegraph  Com- 
pany, New  York  City;  H.  W.  Byllesby,  president 
Byllesby  Engineering  &  Management  Corporation,  Chi- 
cago, represented  by  R.  F.  Pack,  vice-president  and 
general  manager  Northern  States  Power  Company,  Min- 
neapolis; Col.  John  J.  Carty,  vice-president  American 
Telephone  &  Telegraph  Company,  New  York  City;  Guy 
E.  Tripp,  chairman  of  the  board,  Westinghouse  Electric 
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&  Manufacturing  Company,  New  York  City.  Those 
present  at  the  Saturday  meeting  were  0.  D.  Young, 
chairman;  Col.  John  J.  Carty,  R.  H.  Ballard,  E.  K.  Hall, 
R.  F.  Pack,  Bancroft  Gherardi  and  M.  H.  Aylesworth., 
executive  manager  N.  E.  L.  A. 


N.  E.  L.  A.  Convention  Arrangements 
Nearing  Completion 

WITH  still  two  months  to  go,  arrangements  are  fast 
being  completed  for  the  National  Electric  Light 
Association  convention,  to  be  held  this  year  at  the 
Drake  Hotel  in  Chicago,  May  31  to  June  3.  E.  W.  Lloyd, 
Commonwealth  Edison  Company  and  past-president  of 
the   association,   has   been   appointed   chairman    of   the 


committee  on  arrangements,  and  the  following  have 
accepted  appointment:  G.  H.  Atkin,  W.  H.  Coleman,  C. 
E.  Allen,  E.  H.  Cheney,  G.  A.  Hughes,  H.  E.  Niesz,  F.  R. 
Jenkins,  E.  A.  Edkins,  G.  A.  Freeman,  0.  R.  Hogue,  D. 
H,  Howard,  G.  B.  Foster,  W.  S.  Kline,  W.  W.  Low,  J.  C. 
Learned,  H.  V.  Prather,  E.  J.  Doyle,  W.  L.  Abbott,  W.  H. 
Hodge,  G.  E.  Cullinan,  G.  H.  Jones  and  W.  H.  Ott. 

Chairman  Lloyd  has  announced  the  appointment  of  F. 
R.  Jenkins,  Commonwealth  Edison  Company,  as  chair- 
man of  the  hotel  committee;  G.  H.  Atkin,  Electric  Stor- 
age Batteiy  Company,  as  chairman  of  the  transporta- 
tion committee;  0.  R.  Hogue,  Commonwealth  Edison 
Company,  as  chairman  of  the  registration  committee, 
and  H.  E.  Niesz,  Commonwealth  Edison  Company,  as 
chairman  of  the  entertainment  committee. 


Federal  Water-Power  Regulations  Reopened 


i 


THE  water-power  committee  of  the  National  Electric 
Light  Association  and  others  appearing  before  the 
new  Federal  Power  Commission  in  Washington,  D.  C, 
on  March  25  submitted  a  number  of  suggested  changes 
to  the  rules  and  regulations  promulgated  by  the  pre- 
vious commission  on  March  4.  Some  of  these  rules,  it 
was  claimed,  are  of  a  nature  to  discourage  if  not  alto- 
gether retard  development  because  of  inability  to  finance 
properly  under  them.  In  the  group  shown  on  the  steps 
of  the  State,  War  and  Navy  Building  in  Washington, 
reading  left  to  right,  are :  Front  row — Thomas  W.  Mar- 
tin, president  Alabama  Power  Company,  Birmingham; 
Henry  J.  Pierce,  Washington  Irrigation  &  Development 
Company,  Seattle;  0.  C.  Merrill,  secretary  Federal 
Power  Commission ;  Franklin  T.  Griffith,  president 
Portland  (Ore.')  Railway,  Light  &  Power  Company  and 
chairman  of  the  N.  E.  L.  A.  water-power  committee; 


W.  A.  Brackenridge,  vice-president  Southern  California 
Edison  Company,  Los  Angeles;  Guy  W.  Talbot,  presi- 
dent Pacific  Power  &  Light  Company,  Portland,  Ore. 
Second  row — 0.  G.  Thurlow,  chief  engineer  Alabama 
Power  Company,  Birmingham;  R.  H.  Ballard,  vice-presi- 
dent and  general  manager  Southern  California  Edison 
Company,  Los  Angeles;  Harrison  B.  Freeman,  Connecti- 
cut River  Company,  Hartford,  Conn. ;  W.  H.  Onken,  Jr., 
editor  of  the  Electrical  World/  Hugh  L.  Cooper,  con- 
sulting engineer.  New  York  City;  Paul  Wooton,  Wash- 
ington, L).  C.  Third  row — Dr.  George  L.  Hoxie,  con- 
sulting engineer,  Los  Angeles;  C.  M.  Clark,  president 
Tennessee  Railway,  Light  &  Power  Company,  Chatta- 
nooga, Tenn.,  and  member  of  the  firm  of  E.  W.  Clark  & 
Company,  bankers,  Philadelphia;  Senator  J.  Newcomb 
New  York;  Fred  W.  Herbert,  N.  E.  L.  A.,  and  W.  V. 
King,  chief  accountant  Federal  Power  Commission. 
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Demand-Charge  Rate  Form  Favored  at 

Wisconsin  Electrical  Meeting 

THE  demand  or  service  charge  as  a  legitimate  part 
of  any  rate  structure  was  advocated  by  L.  B. 
Andrus,  American  Public  Utilities  Company,  in  a  paper 
on  "Customer's  Demand  as  a  Factor  in  Rate  Making," 
presented  before  the  convention  of  the  Wisconsin  Elec- 
trical Association  at  Milwaukee  on  Thursday  of  last 
week.  The  total  energy  consumed,  the  maximum  rate 
of  consumption  and  the  time  at  which  the  maximum 
occurs  must  be  known  of  every  service,  as  well  as  the 
costs  dependent  on  the  number  of  consumers,  the  costs 
involved  in  the  cost  of  equipment  to  serve  consumers 
and  the  costs  depending  on  the  kilowatt-hours  produced. 
Equipment  costs  are  independent  of  the  two  other  costs, 
and  Mr.  Andrus  pointed  out  the  unfairness  of  a  rate 
that  buries  this  cost  in  a  kilowatt-hour  charge.  Unless 
these  charges  are  contained  in  a  service  charge  it  is 
possible  to  make  consumers  who  are  not  properly 
chargeable  with  the  demand  costs  bear  the  burden  of 
other  consumers.  This  may  occur  particularly  when 
industries  shut  down. 

The  shortage  of  real  salesmen  and  the  presence  in 
the  merchandising  field  of  men  who  were  not  real  sales- 
men was  dwelt  upon  by  C.  E.  Michel  of  St.  Louis  in 
a  talk  on  electrical  merchandising. 

F.  A.  Coffin  of  Milwaukee  discussed  the  power-factor 
problem  and  methods  of  correction,  and  the  use  of 
induction-voltage  regulators  was  discussed  by  Frank 
Hershey. 

The  independent  telephone  association  of  the  state 
asked  the  appointment  of  a  joint  committee  on  induc- 
tive interference,  the  request  being  referred  to  the 
incoming  executive  committee  for  action. 

Officers  for  the  coming  year  were  elected  as  follows: 
President,  J.  B.  Pulliam;  first  vice-president,  Harold  L. 
Geisse;  second  vice-president,  P.  D.  Kline;  third  vice- 
president,  H.  R.  Ellis;  secretary  and  treasurer,  W.  M. 
Chester. 

Marine  Committee  of  A.  I.  E.  E.  Issues 
Revised  Recommendations 

RECOMMENDATIONS  of  practice  for  electrical 
.  installations  on  shipboard  issued  by  the  marine 
committee  of  the  American  Institute  of  Electrical  En- 
gineers a  few  years  ago  and  adopted  by  the  committee 
of  the  American  Bureau  of  Shipping  did  not  cover  the 
entire  field  and  the  committee  was  therefore  continued, 
with  instructions  to  prepare  a  more  nearly  complete 
set  of  rules.  This  has  now  been  accomplished  and  the 
revised  edition  of  the  rules  is  ready.    They  are  in  part 


the  result  of  a  careful  comparison  made  by  the  com- 
mittee of  similar  rules  prepared  by  American,  English 
and  German  bodies. 

No  definite  arrangements  have  yet  been  made  for  tlie 
approval  of  apparatus  and  accessories,  but  it  is  ex- 
pected that  through  the  co-operation  of  the  Under- 
writers' Laboratories  arrangements  will  be  made  later 
by  which  apparatus  or  appliances  used  on  shipboard 
may  be  inspected  and  approved.  In  the  absence  of 
approved  standards  for  merchant  ships  appliances  ap- 
proved by  the  Navy  Department  will  in  general  be 
satisfactory. 

American  Telephone  &  Telegraph  Stock 
Goes  on  9  per  Cent  Dividend  Basis 

ANNOUNCEMENT  by  the  directors  of  the  American 
l\  Telephone  &  Telegraph  Company  this  week  that 
they  had  established  9  per  cent  as  the  regular  annual 
rate  of  dividend  to  be  paid  upon  the  company's  shares 
indicates  a  recognition  by  this  company  of  the  necessity 
of  offering  a  high  rate  of  interest  to  attract  new  capital 
in  the  present  money  market. 

"The  change  in  dividend  rate  is  nothing  more  than 
an  adjustment  to  a  new  set  of  conditions,"  said  H.  B. 
Thayer,  president  of  the  company.  "It  has  always  been 
the  policy  of  the  company  to  pay  such  a  dividend  as 
would  maintain  the  market  value  of  the  stock  at  a 
premium  sufficient  to  attract  subscription  to  new  stock 
issues.  The  issue  of  a  fair  proportion  of  new  capital 
rather  than  an  increase  of  debt  to  take  care  of  growth 
is  a  necessary  part  of  any  sound  financial  program. 

"Not  only  present  financial  conditions  governing  the 
status  of  this  and  other  investment  securities  have  been 
considered,  but  also  probable  conditions  in  the  future, 
and  the  action  of  the  directors  is  based  on  the  conclusion 
that  a  higher  rate  of  return  is  necessary  to  attract  capi- 
tal from  shareholders." 


March  Financing  Shows  Higher  Yields 

MARCH  electric  light  and  power  company  financing 
totaled  $24,399,090,  thereby  exceeding  February  by 
almost  $6,000,000.  The  tendency  toward  long-term 
securities  is  still  evident.  There  is  no  appreciable 
change  over  last  month  in  the  interest  rates,  but  the 
yields  appear  to  be  slightly  higher.  Of  the  thirteen 
issues  the  largest  and  mcst  interesting  is  the  $7,000,000 
in  bonds  offered  by  the  San  Joaquin  Light  &  Power 
Corporation  of  California.  Of  this  issue  $5,000,000  in 
thirty-year  bonds  is  offered  at  97.50,  to  yield  7.20  per 
cent,  and  $2,000,000  in  one-  to  five-year  serials  is  offered 
at  from  99.06  to  97.95,  to  yield  from  8  to  7.5  per  cent. 


Amount 

Name  of  Company  of  Is.sue 

San  Joaquin  Light  &  Power  Corp $5,000,000 

San  Joaquin  Light  &  Power  Corp 2,000.000 

Abitibi  Power  &  Paper  Co.,  Ltd.,  (Canada)  4.000.000 

Great  We.'itern  Power  Co.  of  California  ...  2.500,000 

California-Oregon  Power  Co 2,000,000 

Denver  Gas  &  Electric  Light  Co 1,000,000 

Charicstown  (Mass.)  Gas  &  Electric  Co, . .  200,000 

Lo.s  Angeles  Gas  &  Electric  Corp 2,500,000 

Albany  Municipal  Gas  Co 1,250,000 

Public  Service  Co.  of  Northern  Illinois 2,000,000 

Merchants'  Heat  &  Light  Co.  (Indianapolis)  700,000 

Edison  Electric  Illg.  Co.  of  Brockton 594,090 

Ohio  &  Western   Utilities  and  C)hio  Utili- 

tieaCo 655,000 

Total $24,399,090 


Period  Class  of  Security 

30-year  Unifying  and  refunding  mortgage  bonds 

1-5  year  Unifying  and  refunding  mortgage  bonds 
(Serially) 

10-year  Consol.  mtge.  sinking  fund  gold  bonds 

15-year  Gen.  lien  convertible  gold  bonds 

20-year  First  and  refunding  mtge.  sinking  fund 

gold  bonds,  scries  .\ 

25-year  Gen.  mtge.  gold  bonds,  series  ,\ 

10-year  Gold  notes 

5-year  General  and   refunding  mortgage  gold 

bonds,  series  A 
I-year  Gold  notes 
I  5-year  Convertible  gold  debentures 
1 5-year  Gold  bonds 
Stock 

2-1 1  year  Joint  -serial  gold  notes 


Purpose  of  Issue 

Rate  of 
Interest 

Per  Cent 
Yield 

Offered  At 

Refunding  and 

new  construction   7 
Refunding                   7 

7  20 
8-7.5 

99 

97.50 
06-97.95 

Refunding 

New  con-struction 

8 
1      8 

8 
8 

Par 
Par 

Refunding 
Refunding 

7  5 
7  5 
.      7 

7 
8 

7  5 
7.5 

7  5 

7  85 

6  85 

7  40 
8 

8  10 
8 

Par 
96 
101 

Refunding 
Refunding 

Refunding 
Floating  debt 

98  25 
Par 
95 

95.67 
115 

Refunding 

8         9.10-8.25 

98 
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Kansas  Electric  Show  Attracts  Much 
Attention  in  Southwest 

ELECTRICAL  interests  of  the  Southwest  are  concen- 
trating their  attention  on  the  week  of  April  18, 
when  the  big  electrical  show  will  be  held  in  Kansas  City, 
Mo.  Both  the  Missouri  and  the  Kansas  state  utilities 
associations  will  convene  at  Kansas  City  during  show 
week  as  well  as  the  Missouri  Association  of  Electrical 
Contractors  and  Dealers  and  the  Western  Electrothera- 
peutic  Association.  This  is  the  first  exhibition  of  its 
kind  to  be  held  in  Kansas  City,  and  already  it  has  a  list 
of  eighty-five  exhibitors.  A  number  of  interesting 
diversions  are  planned. 

The  committee  which  has  worked  out  the  details  con- 
sists of  F.  M.  Bernardin,  H.  C.  Blackwell,  W.  B.  De 
Forest,  F.  S.  Dewey,  A.  P.  Denton,  C.  F.  Farley,  Sam 
Furst  (who  is  the  manager  of  the  show),  W.  M.  Hand, 
J.  E.  Launder,  P.  L.  Lewis,  F.  F.  Rossman,  W.  B. 
Satterlee,  A.  J.  Selzer  and  J.  D.  Todd. 


Construction  Begun  on  Ford's  Hydro- 
Electric  Plant  at  Troy,  N.  Y. 

STONE  &  WEBSTER,  INC.,  Boston,  Mass.,  have 
received  the  contract  to  design  and  construct  an 
8,000-hp.  hydro-electric  plant  at  Troy,  N.  Y.,  for  Heniy 
Ford,  and  construction  work  began  March  21.  The 
station  is  understood  to  be  the  first  to  be  started  under 
license  of  the  Federal  Water  Power  Commission,  and  it 
is  to  be  completed  for  power  generation  by  June  1,  1922. 
The  plant  will  utilize  the  waters  of  the  Hudson  River 
and  will  be  situated  on  Green  Island,  near  the  heart  of 
the  city  of  Troy.  The  head  to  be  developed  will  be  about 
13  ft.  At  this  writing  it  has  not  been  decided  whether 
six  or  eight  units  will  be  installed,  but  the  generating 
sets  are  to  be  of  the  vertical  type,  and  the  estimated 
cost  of  the  plant  is  between  $1,750,000  and  $2,000,000. 


Chicago  Electrical  Men  Oppose  Regidation 
of  Sale  of  Electrical  Goods 

ANEW  ordinance  regulating  the  sale,  installation 
and  use  of  electrical  devices  created  a  flurry  in 
Chicago  in  the  early  part  of  this  week.  The  ordinance 
was  submitted  to  the  Council  on  Monday  and  referred 
to  a  committee  for  consideration.  It  calls  for  a 
$50  license  fee  for  all  dealers  in  electrical  devices, 
and  no  device  that  is  not  approved  by  the  Com- 
missioner of  Gas  and  Electricity  can  be  sold  in  the  city. 
The  routine  for  approval  requires  a  preliminary  fee  of 
$5  to  be  paid  with  each  application,  and  the  city  will 
submit  each  device  to  such  examination  and  test  as 
may  be  deemed  necessary  for  its  approval.  The  cost 
of  such  examination  and  test  will  be  assessed  against  the 
applicant  on  the  basis  of  time  and  expense  involved. 
Provision  for  the  acceptance  of  such  approval  as  that  of 
the  Underwriters'  Laboratories  is  made.  The  ordinance 
as  originally  submitted  was  so  loosely  drawn  that  gross 
misuse  of  the  inspection  fee  provisions  would  be  possi- 
ble, and  there  was  no  differentiation  between  manufac- 
turers going  to  the  trouble  and  expense  of  obtaining 
the  Underwriters'  approval  and  those  not  doing  so. 

A  strong  protest  against  the  ordinance  as  drawn 
has  been  made  through  the  electrical  section  of  the 
Association  of  Commerce.  Among  other  things  charges 
have  been  made  from  various  sources  that  the  ordinance 
is   sponsored  by  union  labor   interests  and  that  it  is 


an  attempt  to  provide  another  source  of  revenue  for  the 
city  of  Chicago.  It  is  stated  by  the  sponsors  that  the 
ordinance  is  an  attempt  to  prevent  the  sale  of  unsafe 
devices  in  the  city,  and  it  is  understood  that  insurance 
interests  are  backing  the  ordinance  as  a  measure  which 
they  hold  will  aid  the  elimination  of  fire  and  other 
hazards  due  to  the  use  of  cheap  and  carelessly  built 
devices.  A  strong  fight  against  the  ordinance  in  its 
present  form  will  undoubtedly  be  made.  It  is  stated 
that  the  ordinance  will  not  come  up  fo.  passage  for 
some  months  and  will  not  be  effective  before  Jan.  1, 
1922.  It  is  understood  that  the  committee  in  charge  will 
hold  public  hearings  on  the  subject. 


Formation  of  Frazil  Ice 
Easily  Prevented 

BETWEEN  the  continuous  operation  of  a  hydro-elec- 
tric plant  and  its  shutdown  because  of  frazil- 
ice  formation  there  lies  only  one-thousandth  of  a 
degree  of  heat.  Thus  did  John  Murphy,  electrical  engi- 
neer of  the  Canadian  Department  of  Railways  and 
Canals,   voice   to  a   representative  of  the   Electrical 

World  his  opinion 
of  the  ease  with 
which  ice  can  be 
combated.  Mr. 
Murphy  has  been 
studying  ice  forma- 
tion and  successfully 
fighting  it  at  power 
plants  for  nearly 
twenty  years.  A 
few  years  ago  he 
astounded  the  engi- 
neering world  with 
h  i  s  motion-picture 
study  of  ice  forma- 
tion. "Others,"  said 
Mr.  Murphy,  "have 
been  deterred  from 
trying  to  combat  ice 
because  they  could  not  be  persuaded  that  it  did  not  re- 
quire large  amounts  of  heat  energy.  They  were  positive 
that  the  temperature  of  all  the  water  had  to  be  raised. 
Now,  as  a  matter  of  fact,  the  problem  has  but  two 
phases — (1)  preventing  ice  from  adhering  to  things, 
and  (2)  preventing  ice  from  forming  in  a  stream.  No 
water  warming  or  ice  melting  is  involved  in  either. 

"Preventing  ice  from  adhering  to  dams,  valves,  gates, 
racks  and  turbine  cases  is  now  becoming  quite  com- 
mon— not  by  employing  large  quantities  of  heat,  but 
by  merely  raising  the  temperature  of  the  exposed  sur- 
faces the  slightest  fraction  of  a  degree  above  the  freez- 
ing point.  Ice  simply  won't  form  on  objects  that  are 
above  the  freezing  temperature. 

"On  the  other  hand,  the  ease  with  which  the  for- 
mation of  ice  may  be  prevented  is  not  yet  widely  under- 
stood, although  'nature'  is  doing  that  very  thing  every 
winter  at  'air  holes'  by  simply  turning  up  new  water 
which  has  not  given  up  its  latent  heat.  Thus  the  small 
quantity  of  heat  needed  to  prevent  ice  from  forming 
at  a  given  point  in  any  river  is  quite  comparable  with 
the  small  quantity  of  moisture  which  if  applied  to  in- 
flammable matei-ial  will  prevent  the  starting  of  what 
might  be  a  serious  fire. 

"Toward  the  end  of  many  winters  a  block  of  ice  con- 
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taining  6,000  cu.ft.  can  be  cut  from  a  one-foot  length 
of  the  St.  Lawrence  River  at  points  where  it  is  3,000 
ft.  wide,  when  the  ice  is  two  feet  thick.  However,  it 
has  taken  the  whole  winter's  frosts  to  make  that  much 
ice  at  that  point.  The  average  flow  of  the  St.  Lawrence 
is  240,000  cu.ft.  per  second.  Therefore  in  one-fortieth 
of  a  second — the  flick  of  an  eyelid — as  much  water 
passed  the  point  in  question  as  was  turned  into  ice  in 
four  months.  It  must  be  realized,  therefore,  that  it  is 
not  necessary  to  do  something  to  all  the  water  in  order 
to  prevent  ice  from  forming  in  a  small  part  of  it." 


Utilities  Oppose  Proposed  Administrative 
Code  for  Ohio 

PUBLIC  utilities  in  Ohio  are  opposed  to  some  of  the 
provisions  of  House  bill  No.  249,  commonly  known 
as  the  "administrative  reorganization  code  bill," 
recently  introduced  in  the  Ohio  Legislature.  These 
objectionable  provisions  are  in  the  section  which  places 
public  utility  companies  under  the  control  of  a  proposed 
director  of  commerce,  giving  to  him  power  of  appoint- 
ment and  removal  of  the  Public  Utilities  Commission's 
staff  of  assistants,  such  as  inspectors,  engineers,  account- 
ants, statisticians  and  clerks.  The  bill  also  makes  this 
oflScial  the  secretary  of  the  commission. 

The  utilities  are  opposing  these  provisions  of  the  bill 
on  the  ground  that  the  work  of  the  commission  would 
be  seriously  retarded  thereby,  and  that  inasmuch  as  the 
director  of  commerce  would  control  at  least  four  other 
departments  he  would  have  very  little  time  to  devote  to 
his  duties  as  secretary  of  the  commission. 


Honest,  Dispassionate,  Constructive 
Thinking  Needed,  Mr.  Hayes  Says 

A  DECLARATION  that  the  basic  need  of  the  hour 
is  honest,  dispassionate  and  constructive  thinking 
was  made  by  Paul  F.  Haynes  of  the  Indiana  Public 
Service  Commission  in  talking  of  the  utility  problems 
at  the  annual  banquet  of  the  Oklahoma  Utilities  Asso- 
ciation at  Oklahoma  City  on  March  9.  The  present  diffi- 
culties are  partly  the  fruit  of  the  old-time  "public-be- 
damned"  policies  that  are  now  dead,  and  the  demagogues 
and  the  politicians  form  two  groups  that  still  present 
an  effective  barrier  against  the  solution  of  utility  prob- 
lems that  the  public  honestly  desires.  Mr.  Haynes  said 
that  it  was  his  belief  that  the  utilities  were  largely 
responsible  for  the  barrier,  because  they  had  not  recog- 
nized that  adequate  service  was  an  obligation  con- 
current with  the  public  obligation  to  pay. 

In  defining  adequate  service  Mr.  Haynes  pointed  to 
proper  public  relations  as  the  first  essential  and  indi- 
cated this  essential  as  the  one  in  which  the  utilities 
had  failed,  even  though  in  the  narrower  sense  they  had 
furnifhed  service  that  was  adequate  from  an  electrical 
standpoint.  Too  much  of  the  utilities'  public  relations 
work  has  been  carried  out  in  a  spirit  of  anticipated 
opposition.  This  attitude  only  stirs  up  the  opposition 
it  assumes  to  exist.  Another  fault  pointed  out  by  Mr. 
Haynes  was  the  failure  in  approaching  the  public  to 
use  language  that  the  ordinary  individual  understands. 
If  the  people  are  to  grasp  utility  problems,  the  explana- 
tions must  be  devoid  of  the  technical  language  of  the 
industry. 

It  is  the  duty  of  the  public  to  maintain  not  only 
solvency  but  utility  health  as  well,  and  Mr.  Haynes 
expressed  the  belief  that  utility  regard  for  utility  obli- 


gations to  the  public  should  be  liberally  rewarded  and 
lack  of  such  regard  should  result  in  restriction  of  earn- 
ings. In  conclusion,  Mr.  Haynes  dwelt  on  the  danger 
lying  in  the  control  of  the  commissions  by  the  public 
when  that  public  had  not  been  taught  the  true  situation 
through  proper  development  of  public  relations  by  the 
utilities. 

At  the  sessions  on  March  10  C.  L.  Mitchell  of  Cush- 
ing  discussed  the  problems  of  the  small-town  utility, 
pointing  out  strongly  the  part  that  the  minor  employees 
play  in  the  relations  of  the  smaller  utility  with  its 
public.  That  the  quality  of  service  depends  on  the 
handling  of  complaints  was  Mr.  Mitchell's  belief,  and 
therefore  troublemen  and  others  who  handle  complaints 
must  not  be  mediocre  types  of  men.  Complaints  were 
viewed  as  a  .safety  valve.  They  should  be  encoui-aged 
and  not  suppressed.  Few  business  ventures  give  the 
opportunity  to  display  courtesy  that  is  affoi'ded  by  the 
public  utility  business.  Mr.  Mitchell  defined  a  utility 
man's  place  in  the  community  as  depending  on  his 
ability  to  think  individually,  act  collectively  and  keep 
out  of  politics. 


Steel  Electrical  Engineers'  Convention 
to  Be  in  Chicago  in  September 

SPECIAL  emphasis  will  be  given  to  steel-mill  prob- 
lems and  steel-making  practices  at  the  fifteenth  an- 
nual convention  of  the  Association  of  Iron  and  Steel 
Electrical  Engineers,  which  will  be  held  in  September 
at  the  Hotel  La  Salle,  Chicago. 

Papers  will  be  presented  by  R.  B.  Gerhardt,  elec- 
trical superintendent  Bethlehem  Steel  Company,  Spar- 
rows Point,  Md. ;  R.  D.  Cousins,  electrical  engineer 
Illinois  Steel  Company,  Gary,  Ind.;  Wray  Dudley, 
electrical  superintendent  Ashland  Iron  &  Mining  Com- 
pany, Ashland,  Ky. ;  W.  N.  Flanagan,  steam  engineer 
Ohio  Works,  Carnegie  Steel  Company,  Youngstown, 
Ohio;  F.  B.  Crosby,  electrical  engineer  Morgan  Con- 
struction Company,  Worcester,  Mass.';  A.  C.  Bunker, 
electrical  engineer  Crocker-Wheeler  Company,  Ampere, 
N.  J.;  A.  M.  MacCutcheon,  designing  engineer  Reliance 
Electric  &  Engineering  Company,  Cleveland,  and  E.  T. 
Moore,  electrical  engineer  Holcomb  Steel  Company, 
Syracuse,  N.  Y.  Other  papers  will  be  presented  on  the 
following  subjects:  Education  standardization,  safety 
and  electrical  development  in  steel  mills,  by  the  chair- 
man of  the  respective  committees.  In  connection  with 
the  convention  there  will  also  be  the  regular  exhibition 
of  electrical  products. 

Dallas  Electric  Club  Working  to 
Build  the  Southwest 

PLANS  are  being  worked  out  by  the  Dallas  Electric 
Club  to  build  up  the  Southwest  electrically,  and  to 
this  end  it  will  appoint  a  committee  made  up  of  repre- 
sentatives of  the  several  branches  of  the  industry.  This 
activity  has  come  as  the  result  of  recommendations  by 
the  retiring  president,  A.  Hardgrave,  manager  of  the 
Insull  properties  in  Texas.  Among  his  recommenda- 
tions are  a  permanent  electric  exhibit  building  at  the 
state  fair  grounds,  an  annual  electric  parade  during  the 
state  fair,  a  movement  in  conjunction  with  the  Chamber 
of  Commerce  to  make  Dallas  the  electrical  jobbing  and 
distributing  center  for  the  Southwest  and  a  renewal 
of  the  efforts  to  build  up  the  work  of  "co-operation 
within  the  industry." 
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Analysis  of  Power  Situation 
During  the  War 

A  MOST  instructive  and  interesting  report  on  the 
power  situation  in  the  various  industrial  sections 
of  the  country  during  the  late  war  has  just  been  issued 
by  the  War  Department.  The  main  portion  of  the 
report  is  by  Colonel  Charles  Keller,  Corps  of  Engineers, 
as  the  officer  in  charge  of  the  work  of  the  War  Indus- 
tries Board  and  of  the  power  section  of  that  board. 
Summarized  and  detailed  reports  are  given  on  the  power 
shortages  existing  and  the  methods  taken  to  relieve 
them  in  the  following  important  industrial  districts: 
Niagara  Falls  and  Buffalo,  Pittsburgh  and  eastern 
Ohio,  the  New  England  States,  the  State  of  New  Jersey, 
Philadelphia  and  eastern  Pennsylvania,  Wilmington  and 
Baltimore  districts  and  the  Pacific  Coast. 

The  summary  of  the  various  investigations  and 
reports  made  by  the  officers  of  the  Power  Section  of  the 
War  Industries  Board  is  written  by  Major  (now 
Colonel)  Charles  F.  Lacombe,  who  acted  as  Adjutant 
for  the  Power  Section.  The  main  portions  of  this  sum- 
mary as  pertaining  to  the  great  industrial  centers  in 
New  England  and  the  Middle  Atlantic  States  was  pub- 
lished in  the  Electrical  World  of  May  15,  1920,  under 
the  title  "Urgent  Need  of  Super-Power  Developments." 
This  summary  report  contains  many  very  valuable 
transmission-line  maps  and  diagrams,  most  interesting 
of  which  perhaps  are  several  production  charts  of 
various  industries  showing  the  cumulative  effect  of 
shortage  of  power,  labor  and  transportation  facilities. 

Sectional  Reports 

The  power  situation  in  western  Pennsylvania  and 
eastern  Ohio  is  ably  covered  in  a  report  on  that  section 
by  Capt.  Lyle  A.  Whitsit.  An  extract  from  this  report 
was  published  in  the  Electrical  World  on  Nov.  13, 
1920,  under  the  title  "Power  Service  for  a  Middle  West 
Section."  Valuable  maps,  diagrams  and  tables  accom- 
pany the  report. 

Major  Carroll  H.  Shaw's  report  on  the  "Production, 
Transmission  and  Distribution  of  Mechanical  and  Elec- 
trical Power  in  New  England"  is  most  comprehensive 
and  gives  in  detail  the  status  of  the  power  industry  in 
each  of  the  New  England  States.  The  main  portions  of 
this  report  were  published  in  the  Electrical  World 
on  Sept.  11,  1920,  under  the  title  "Survey  of  New 
England  Power  Situation." 

Electrical  power  in  New  Jersey  and  eastern  Pennsyl- 
vania is  covered  in  a  report  by  Major  Malcolm 
MacLaren.  The  future  power  demand  of  this  district 
is  thoroughly  analyzed,  and  the  costs  of  various  hydro- 
electric developments  necessary  to  provide  the  energy 
are  given. 

A  review  of  the  electric  power  resources  of  the 
Southern  States  at  the  close  of  the  war,  with  recom- 
mendations for  efficient  development  to  accommodate 
estimated  demands  for  the  future,  is  contained  in  a 
report  by  Capts.  George  K.  Miltenberg,  Lyle  A. 
Whitsit  and  Robert  W.  Lamar.  An  extract  from  this 
report  was  published  in  the  Electrical  World  of  Oct. 
16,  1920.  One  of  the  most  valuable  parts  of  this  report 
is  the  appendix,  in  which  data  are  given  on  the  load 
factors  of  various  Southern  systems,  as  well  as  cost 
data  on  steam  generated  power. 

The  final  report  is  by  Major  George  F.  Sever  on  the 
"Electric  Power  Problems  on  the  Pacific  Coast."  Major 
Sever  takes  up  in  detail  the  present  and  probable  future 


power  demands  of  these  states  and  makes  definite 
recommendations.  A  detailed  list  of  the  various  inter- 
connections in  this  section  forms  one  of  the  most 
valuable  portions  of  this  report. 


Meter  Lecture  and  Slide  to  Be  Made 
Available  for  Meter  Departments 

THIS  year's  convention  report  of  the  meter  com- 
mittee. Technical  Section,  N.  E.  L.  A.,  will  include 
as  an  appendix  a  lecture  on  meters  which  has  been  in 
the  course  of  preparation  for  a  long  time.  After  the 
i-eport  has  been  published  copies  of  the  lecture  will  be 
printed  separately.  Together  with  about  thirty  lantern 
slides,  they  will  be  available  for  use  by  meter  depart- 
ments throughout  the  country.  The  lecture  will  be  used 
extensively  in  the  educational  work  which  the  meter 
committee  is  doing,  including  the  university  courses  for 
metermen  and  similar  activities. 

The  scope  of  the  lecture  is  very  broad.  It  covers 
the  historical  development,  units  of  measurement, 
operating  principles,  construction  essentials,  testing 
and  commission  regulations. 


Peace-Time  Industrial  Co-operation  Under 

Government  Supervision  Urged 

ENCOURAGEMENT  of  permanent  intimate  combi- 
nations or  associations  of  industry  under  govern- 
ment supervision,  involving  a  radical  change  in  the 
present  attitude  of  the  government  toward  such  group- 
ings, is  recommended  in  the  final  report  of  the  United 
States  War  Industries  Board,  just  completed  by  Ber- 
nard M.  Baruch,  who  was  the  board's  chairman.  It 
is  held  that  great  public  benefits  in  the  way  of  prices 
and  abundance  of  goods,  resulting  from  economies  in 
production  and  distribution,  are  capable  of  being  ef- 
fected through  the  mutual  co-operation  of  members  of 
industrial  groups  and  that  the  present  governmental 
policy  of  enforced  isolation  and  costly  competition  is 
not  conducive  to  the  general  welfare. 

The  first  part  of  the  book  traces  the  origin  of  the 
War  Industries  Board  in  the  Council  of  National  De- 
fense, defines  its  purposes  and  treats  of  the  process  by 
which  the  board  became  the  one  governmental  body 
that  dealt  comprehensively  with  the  exceptional  mili- 
tary and  civil  industrial  requirements  caused  by  the 
war  and  the  resources  and  facilities  with  which  to 
meet  them,  and  how  the  balance  between  them,  on  the 
success  of  which  hinged  industrial  mobilization  and  the 
outcome  of  the  war  itself,  was  sought  and  attained 
through  the  administration  of  clearance,  priorities,  con- 
servation, price-fixing,  labor  administration  and  the 
work  of  the  board's  foreign  mission. 

As  a  result  of  the  successful  uniting  of  government 
and  business  under  the  War  Industries  Board  for  na- 
tional purposes  the  report  advises  that  there  should 
be  established  some  sort  of  government  tribunal  which 
should  sanction  in  the  public  interest  the  intimate  asso- 
citions  of  industries  which  resulted  in  such  economies 
and  enlargement  of  production  during  the  war.  The 
report,  therefore,  recommends  that  purely  as  a  civic 
measure  legislation  be  adopted  that  will  permit  the 
continued  functioning  of  the  industrial  groups  repre- 
sented by  the  war  service  committees  and  the  related 
associations  of  manufacturers,  whose  establishment 
was  forced  by  the  war  exigency. 
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Telluride  Power  Wants  More  Time  to 
Complete  Beaver  River  Project 

BECAUSE  of  the  difficulties  in  obtaining  labor  and 
material  during  the  war  the  Telluride  Power  Com- 
pany was  unable  to  complete  its  power  project  in  Beaver 
River  Canyon  within  the  time  limit  and  has  petitioned 
the  United  States  District  Court  for  relief.  The  court 
is  asked  to  set  aside  the  ruling  of  State  Engineer 
George  F.  McGonagle  allowing  only  a  one-year  exten- 
sion and  to  grant  two  year.s  in.stead. 

A  permit  for  diverting  the  waters  of  the  canyon  was 
granted  in  1917,  with  a  time  limit  to  Dec.  31,  1920.  Al- 
ready more  than  $100,000  has  been  spent  on  the  proj- 
ect in  roadways,  bridges  and  the  laying  of  12,700  ft. 
of  36-in.  wood-pipe  line.  This  will  be  a  loss  if  sufficient 
time  is  not  granted  to  complete  the  original  scheme, 
according  to  the  bill  of  complaint  which  has  been 
filed. 


President  David  Kinley  of  the  University  of  Illinois, 
and  Charles  A  Munroe,  president  of  the  American  Gas 
Association,  who  advised  that  all  gas  and  electric  com- 
panies endeavor  to  show  regulatory  bodies  the  necessity 
of  "service"  charges. 


Engineers  of  Utah  Organize 
State  Council 

AN  ENGINEERINC  council  for  Utah,  including  rep- 
^  resentatives  from  all  branches  of  the  engineering 
profession — civil,  mining,  electrical  and  mechanical — 
has  just  been  organized  with  headquarters  at  Salt  Lake 
City.  The  purposes  of  the  organization  are  united  con- 
sideration of  and  action  on  matters  of  common  concern 
to  engineers,  as  well  as  matters  of  public  welfare  em- 
bodying the  application  of  engineering  principles;  the 
advancement  of  engineering  knowledge  and  practice,  the 
maintenance  of  a  high  professional  standard  among 
engineers  and  the  correlation  of  the  local  activities  of 
engineering  societies. 

The  Engineering  Council  of  Utah  will  be  directed  by 
a  governing  board  consisting  of  two  representatives 
from  each  of  the  member  societies.  The  governing 
board,  as  represented  at  the  first  meeting  of  the  Engi- 
neering Council,  included  the  following  men:  Ameri- 
can Society  of  Civil  Engineers— R.  K.  Brown  and 
Theodore  A.  Beyer;  American  Institute  of  Electrical 
Engineei-s — Dr.  Joseph  F.  Merrill,  Paul  P.  Ashworth; 
Utah  Society  of  Engineers — Hylom  T.  Plumb,  A.  C 
Watts ;  American  Institute  of  Mining  Engineers — 
Henry  M.  Adkinson,  Edward  R.  Zalinski ;  American 
Association  of  Engineers — Charles  J.  Ullrich,  Charles 
S.  Fisher;  American  Society  of  Mechanical  Engineers 
— Louis  J.  Seckles,  L.  Douglas  Anderson. 

Temporary  organization  was  effected  by  the  election 
of  Hylom  T.  Plumb  as  chairman  and  Theodore  A.  Beyer 
as  secretary.  Plans  were  laid  for  a  general  ratifica- 
tion meeting  to  be  held  in  the  form  of  a  banquet  for 
all  engineers  of  the  state  at  an  early  date. 


Must  Guard  Against  Effects  of 
Prosperity 

A  NOTE  of  caution  to  utility  executives  was  sounded 
by  Adam  Gschwindt,  president  of  the  Illinois 
State  Electric  Association,  at  the  banquet  which  closed 
the  annual  convention  at  Chicago,  March  15  and  16. 
Mr.  Gschwindt  said  that  prosperity  often  had  a 
deteriorating  effect  on  the  personnel  of  a  utility  and 
that  this  should  be  most  carefully  guarded  against  now 
that  the  utilities  were  over  the  hill  of  high  costs  and 
could  see  an  easier  road  ahead. 

Other   speakers   were    Congressman    Ira   C.    Copley, 


Electrochemists  to  Meet  at  Atlantic  City 
April  21-23 

A  LARGE  attendance  is  looked  for  at  the  forthcoming 
convention  of  the  American  Electrochemical  Society 
at  the  Hotel  Chalfonte,  Atlantic  City,  April  21-23.  At 
this  time  the  action  of  the  board  of  directors  authorizing 
the  formation  of  an  electrothermic  division  will  be  put 
before  the  membership  for  confirmation.  This  new  divi- 
sion will  absorb  the  Electric  Furnace  Association. 
Acheson  Smith,  president  of  the  Electric  Furnace  Asso- 
ciation, has  been  named  to  organize  the  new  division. 

The  convention  program  includes  a  symposium  on 
corrosion,  to  be  held  on  the  morning  of  the  twenty-first, 
running  over  into  the  next  morning.  This  is  followed 
by  five  electrical  papers:  "Phenomena  of  Arc  Welding," 
by  0.  H.  Eschholz ;  "Electric  Furnaces  for  Non-Ferrous 
Metals,"  by  H.  W.  Gillett;  "Electrodynamic  Forces  in 
Electric  Furnaces,"  by  Carl  Hering;  "Recent  Progress 
in  High-Frequency  Induction  Heating,"  by  E.  F.  Nor- 
thrup,  and  "The  Regulation  of  Electric  Steel  Arc  Fur- 
naces Using  Movable  Electrodes,"  by  W.  G.  Mylius, 

The  closing  session  on  Saturday  morning  will  be 
devoted  largely  to  electrolytic  papers  and  will  include  a 
paper  by  C.  W.  Hazelett  entitled  "A  new  High-Capacity 
Stoi-age  Battery." 

The  Engineering  Council  Gives  an 

Account  of  Its  Stewardship  '" 

FROM  June,  1917,  to  December,  1920,  the  Engineering 
Council,  a  department  of  the  United  Engineering 
Society,  functioned,  chiefly  at  Washington.  On  the 
latter  date  its  duties  were  taken  over  by  the  American 
Engineering  Council  of  the  Federated  American 
Engineering  Societies.  A  brief  history  of  some  of  the 
Engineering  Council's  activities  has  now  been  issued  in 
pamphlet  form  by  J.  Parke  Channing,  who  succeeded 
Ira  N.  Hollis  as  chairman  in  February,  1918;  Philip  N. 
Moore  and  Alfred  D.  Flinn.  The  United  Engineering 
Society  had  as  its  constituent  members  the  American 
Society  of  Civil  Engineers,  the  American  Institute  of 
Mining  and  Metallurgical  Engineers,  the  American 
Society  of  Mechanical  Engineers,  the  American  Insti- 
tute of  Electrical  Engineers,  the  American  Society 
for  Testing  Materials  and  the  American  Railway 
Engineering  Association.  This  "final  report  and  brief 
listing"  of  what  it  accomplished  during  the  war  and  in 
the  reconstruction  period  deals  with  its  origin  and 
powers,  its  membership  and  meetings,  its  financial 
resources,  its  offices,  officers  and  committees,  its  pub- 
lications and  publicity,  its  "American  Engineering 
Service"  and  employment  bureau,  and  the  "contacts" 
established  by  it  among  engineering  societies  and  the 
technical  professions.  As  the  forerunner  of  the 
American  Engineering  Council  it  demonstrated,  in  the 
words  of  the  pamphlet,  "the  feasibility  of  a  joint  repre- 
sentative organization  of  technical  societies  to  deal 
with  questions  of  general  interest  to  engineers  and  to 
the  public  and  made  definite  progress  in  determining 
the  extent  of  the  field  which  such  an  organization  could 
wisely  cultivate." 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


i 


A  Canadian  Railroad  Electrification 
Project  Postponed.  —  The  Canadian 
Minister  of  Railroads  has  announced 
that  thei'e  is  no  possibility  of  the 
Dominion  government's  giving  any 
consideration  to  the  electrification  of 
the  London,  Huron  &  Binice  branch  of 
the  Grand  Trunk  Railway  until  the 
whole  Grand  Trunk  system,  which  is 
the  subject  of  arbitration  proceedings, 
becomes  definitely  the  property  of  the 
government. 

Great  Artificial  Lake  Advocated  for 
Asheville  District. — Very  large  hydro- 
electric possibilities  are  held  to  inhere 
in  a  plan  advocated  by  Dr.  Joseph  Hyde 
Pratt,  State  Geologist  of  North  Caro- 
lina, for  the  creation  of  an  artificial 
lake  on  the  upper  French  Broad  River, 
extending  from  a  point  south  of  Ashe- 
ville to  one  near  Brevard.  Such  a  lake 
would  be  about  30  miles  long  and  cover 
an  area  of  more  than  20,000  acres  and 
would  add  to  the  beauty  of  the  Blue 
Ridge  Mountains.  It  is  hoped  to  form 
an  association  to  carry  out  the  project. 

San  Joaquin  Light  &  Power  Asks  for 
Complete  Revaluation. — Application  has 
been  filed  with  the  California  Railroad 
Commission  by  the  San  Joaquin  Light 
&  Power  Company  asking  for  a  com- 
plete revaluation  of  its  properties  in 
order  that  a  just  rate  base  may  be 
established.  The  company  asserts  that 
the  last  valuation,  made  as  of  Jan. 
1,  1916,  no  longer  represents  the  fair 
value  of  its  properties,  and  that  the 
great  demands  upon  it  resulting  from 
the  remarkable  growth  and  develop- 
ment in  the  San  Joaquin  Valley  neces- 
sitate a  new  rate  schedule. 

Engineers  on  the  Severn  Barrage. — 

Under  this  title  the  London  Engineer 
summarizes  some  views  expressed  by 
delegates  at  a  joint  meeting  of  civil, 
mechanical  and  electrical  engineers 
held  in  Birmingham,  England.  One 
delegate  said  that  the  cost  of  ma- 
chinery with  a  rating  of  476,000  kw. 
would  work  out  at  something  more 
than  £17,000,000  and  that  if  the  Thury 
system  were  employed  this  could  be 
reduced  to  £11,000,000.  Another  esti- 
mated the  cost  of  machinery,  switch- 
gear  and  transmission  lines  at  £20,- 
000,000.  For  financial  and  other  rea- 
sons the  meeting  showed  itself  opposed 
to  the  scheme  in  anything  like  its 
entirety,  though  one  engineer  thought 
that  with  its  aid  it  would  be  possible 
to  transmit  a  maximum  load  of  100,- 
000  kw.  from  the  Severn  to  the  Bir- 
mingham district  by  overhead  lines  at 
a  capital  cost  of  £1,000,000,  which 
would  make  it  possible  to  supply  Bir- 
mingham   with    energy    at    0.8d.     (1.6 


cents)  per  kilowatt-hour.  The  whole  . 
project  was  thought  worthy  of  further 
inquiry,  although  the  "brass  band"  ad- 
vertising by  the  government  was  held 
to  have  retarded  any  possible  realiza- 
tion of  its  practicable  features. 

Emergency  Service  in  Cork. — Owing 
to  a  strike  in  the  troubled  city  of  Cork, 
in  Ireland,  a  sudden  stoppage  of  elec- 
tric supply  recently  took  place.  How 
this  handicap  was  overcome  in  one  fac- 
tory by  the  use  of  tractors  is  thus  re- 
lated: Energy  for  small  machines  and 
for  lighting  was  supplied  by  a  group 
of  twelve  tractors  driving  a  length  of 
line  shafting  from  which  in  turn  dyna- 
mos were  driven.  Six  20-hp.  and  four 
25-hp.  electric  motors  were  driven  as 
dynamos,  while  one  tractor  drove  a 
20-hp.  motor  to  supply  the  shunt-field 
current  required  by  the  others.  The 
system  of  the  shop  was  460-volt,  three- 
wire,  direct-current,  and  a  balancer  had 
to  be  provided.  This  consisted  of  two 
20-hp.  motors  directly  coupled.  The 
installation  gave  an  average  output  of 
200  hp.  and  is  said  to  have  worked 
admirably. 

Transcontinental  Radio  Signals  Reach 
Moving  Automobile. — Signals  sent  out 
by  Atlantic  Coast  radio  stations  were 
received  recently  by  apparatus  carried 
in  an  automobile  moving  along  the 
streets  of  San  Francisco.  This  is  said 
to  be  the  first  time  that  such  long- 
range  signals  have  been  received  by 
light  portable  equipment  of  this  sort. 
The  antennas  consisted  of  a  stranded 
copper  wire  aerial  hung  about  10  ft. 
above  the  ground  by  means  of  bamboo 
poles  at  the  front  and  rear  of  the  auto- 
mobile. Nothing  but  the  frame  of  the 
machine  was  used  for  a  "ground."  The 
signals  were  clearly  audible  without  the 
use  of  amplification,  only  one  bulb 
being  used.  Except  for  a  6-volt  stor- 
age battery  the  receiving  set  was  en- 
tirely contained  within  a  small  cabinet 
of  about  the  same  size  as  an  ordinary 
suitcase.  The  set  was  not  specially 
made  up  for  this  purpose  but  is  a 
standard  product  turned  out  by  a  San 
Francisco  radio  manufacturer.  The 
first  tests  were  made  on  top  of  Twin 
Peaks,  an  eminence  in  a  part  of  the 
city  where  power  lines  and  street  cars 
would  not  interfere  with  the  signals. 
The  test  was  so  successful  there  that 
the  automobile  was  driven  down  into 
the  city  and  the  signals  continued  to 
be  clearly  audible  even  when  the  auto- 
mobile was  driven  close  to  electric  cars 
in  operation.  E.  A.  Portal  conducted 
the  demonstration. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


N.  E.  L.  A.,  Southwestern  Geographic 
Division. — The  annual  meeting  of  this 
division  of  the  N.  E.  L.  A.  will  be  held 
in  Hot  Springs,  Ark.,  on  May  13-14. 

Pennsylvania  Electric  Association. — 
The  Western  Geographic  Section  of  this 
association  (which  is  the  state  section 
of  the  N.  E.  L.  A.)  will  meet  at  Pitts- 
burgh on  Friday,  April  15. 

Electrical  Supply  Jobbers'  Associa- 
tion.— The  thirteenth  annual  meeting  of 
the  Electrical  Supply  Jobbers'  Associa- 
tion will  be  held  at  the  Homestead,  Hot 
Springs,  Va.,  on   May   25-27. 

A.  I.  and  S.  E.  E.,  Philadelphia  Section. 
— The  date  of  the  meeting  of  this  sec- 
tion announced  for  April  4  has  been 
changed  to  April  2  (tonight).  D.  M. 
Petty,  as  already  stated,  is  to  speak  on 
the  topic  "Generation  of  Power  in 
Steel  Mills." 

Ontario  Municipal  Electric  Associa- 
tion.— Oflicers  of  this  association  for 
the  ensuing  year  have  been  elected  as 
follows:  President,  Willoughby  Ellis, 
Hamilton;  first  vice-president,  J.  E. 
Banwell,  Windsor;  second  vice-presi- 
dent. Controller  Maguire,  Toronto; 
third  vice-president,  R.  F.  Elliott, 
Kingston;  fourth  vice-president,  W.  K. 
Sanderson,  St.  Thomas;  secretary- 
treasurer,  T.  J.  Hannigan,  Guelph. 

Chicago  Section.  A.  I.  and  S.  E.  E. 

The  following  nominations  for  officers 
for  the  coming  year  were  made  at  a 
meeting  of  this  section  held  on  March 
22:  For  chairman,  J.  L.  Mills  and  El- 
bert Lewis;  vice-chairman,  C.  W.  Don- 
ovan; executive  committeemen,  G.  E. 
Adams  and  H.  E.  Davis.  A  paper 
on  "Control  Equipment  for  Auxiliary 
Motors,"  read  by  J.  D.  Wright  of  the 
Schenectady  plant  of  the  General  Elec- 
tric Company,  was  followed  by  a  gen- 
eral discussion  of  the  subject  of  motor 
control.  It  was  announced  that  the 
April  meeting  would  be  a  joint  one  with 
the  Chicago  Section,  A.I.E.E.,  and  that 
the  meeting  for  May  would  consist  of 
an  inspection  trip  through  the  Allis- 
Chalmers  plant  at  Milwaukee. 


Coming  Meetings  of  Electrical  and  Other  Technical  Societies 


A.  I.  and  S.  E.  E.  Section  Meetings — Phila- 
delphia Section,  April  2  :  Cleveland  Sec- 
tion. April  11 :  Pittsburgh  Section, 
April  16. 

A.  I.  E.  E.  Section  Meetings — Pittsburgh 
(joint  session  with  A.  I.  and  S.  E.  E.  : 
for  program  see  issue  of  March  19. 
page  672).  April  16:  New  York  (joint 
session  with  A.  S.  M.  E. ),  April  22: 
New  Tork,  May  20. 

Missouri   Association    of   Public    Utilities  — 

Kansas  City,  April   21-23. 
American  Electrochemical  Society — Atlantic 

City,  April  21-23. 

American  Physical  Society  —  Washington, 
April  23. 


United     States    Chamber    of    Commerce  — 

Atlantic  City,  April  27-29. 
American     Society     of     Civil     Engineers  — 

Houston,   Tex.,   April   27. 

American  Association  of  Engineers — Buf- 
falo. May  9-11. 

N.  E.  L.  A..  Southwestern  Geographic 
Division — Hot  Springs,  Ark.,  May  13-14. 

Southwestern  Electrical  and  Gas  Associa- 
tion— Galveston.  Tex.,  May  18-21. 

American  Society  of  Mechanical  Engineers 
— Chicago,   May    23-26. 

Electrical  Supply  Jobbers'  Association — Hot 
Springs,  Va..  May  25-27. 

N.  E.  L.  A. — Annual  convention.  Chicago, 
May  31-June  3. 
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Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Prevention  of  Competition  Is  Meant 
to  Serve  Public.  Not  Utility. — In  ap- 
proving the  entrance  of  a  light  and 
power  company  into  territory  pre- 
viously served  by  another  on  condi- 
tion that  the  new  company  agree  to 
purchase  such  portion  of  the  existing 
utility's  property  as  may  be  useful  to 
it  the  Public  Service  Commission  of 
Missouri  observed  that  the  protection 
from  competition  of  an  established 
utility  in  occupied  territory  is  inciden- 
tal to  the  protection  of  the  public  in- 
terest and  does  not  warrant  the  ex- 
clusion of  a  competing  utility  render- 
ing rftore  efficient  service  at  cheaper 
rates  than  the  existing  company  is 
willing  or  able  to  do. 

Advance  in  Rate  by  Producing  Com- 
pany Does  Not  Warrant  Corresponding 
Increase  by  Distributing  Company. — In 
granting  increased  rates  to  the  Pine 
Grove  Electric  Light,  Heat  &  Power 
Company,  found  warranted  by  in- 
creased operating  costs  and  additional 
investment  in  plant  extension,  the  Pub- 
lic Service  Commission  of  Pennsylvania 
declares  that  an  advance  in  price  for 
energy  by  a  producing  electric  com- 
pany is  not  in  itself  a  sufficient  reason 
or  excuse  for  an  increase  in  the  tariff 
of  a  distributing  company.  Such  a 
method  of  increasing  rates  by  a  dis- 
tributing company  is  wrong  in  theory 
and  practice,  the  commission  held,  and 
should  not  meet  with  approval  in  any 
instance  unless  supported  by  data  show- 
ing that  the  utility  initiating  the  in- 
creased rate  was  warranted  as  a  proper 
operating  economy  in  promulgating  it. 

Effect  of  Abrogation  of  Special  Con- 
tracts in  Utah. — In  granting  temporary 
permission,  pending  valuation,  to  the 
Utah  Power  &  Light  Company  to  re- 
vise its  rates  in  the  case  of  2,000  power 
customers,  thereby  gaining  about  $200,- 
000  additional  annual  revenue,  the 
Public  Utilities  Commission  of  Utah 
said,  referring  to  the  recent  decision 
of  the  State  Supreme  Court  in  the  "spe- 
cial contract"  cases:  "If  these  special 
contracts  had  been  continued  in  effect, 
it  would  have  been  necessary  in  order 
to  provide  the  power  company  with 
revenues  shown  to  be  needed  to  enable 
it  to  continue  giving  adequate  service 
to  the  public  generally  that  power  con- 
sumers not  enjoying  special  contract 
service  pay  very  much  higher  rates 
than  are  herein  found  to  be  reasonable, 
thus  placing  the  total  burden  of  the 
increase  upon  the  customers  already 
paying  highest  rates.  The  rates  here- 
inbefore fixed  for  the  various  classes  of 
power  users  are  intended  to  be  applied 
to   all  power  users   of   the    respective 


.  classes,  including  the  special  contract 
holders."  The  increased  revenus  iri 
sight  because  of  the  commission  de- 
cision referred  to  and  the  Supreme 
Court  decision  together  represent  less 
than  half  the  amount  asked  for  in  the 
power  company's  petition  for  increased 
power  rates,  filed  Dec.  4,  1919. 

Relation  of  Depreciation  Reserve  to 
^'aluation. — In  fixing  the  value  of  the 
Wood  River  Power  Company,  the  Pub- 
lic Utilities  Commission  of  Idaho  made 
no  deduction  for  accrued  depreciation, 
declaring:  "Because  it  is  not  possible 
to  meet  the  factor  of  depreciation  from 
day  to  day  or  year  to  year,  the  full 
serviceability  of  the  utility's  property 
can  be  maintained  only  when  there  is 
a  provision  against  the  time  when  re- 
tirement or  replacement  must  be  made. 
Prom  the  nature  of  the  obligation 
which  rests  upon  the  utility  this  pro- 
vision is  as  much  a  part  of  the  utility's 
property  as  any  physical  unit  in  it, 
and  when  present  it  makes  the  im- 
mediate physical  condition  of  the 
property  unimportant,  as  whatever  may 
have  gone  from  the  physical  property 
through  use  is  represented  in  a  ready 
financial  ability  to  retire  or  replace." 

Discrimination  Not  Necessarily  In- 
volved Where  Rates  of  Supplying  Com- 
pany to  Transmission  Company  Are 
Lower  than  to  Others. — Rates  of  a  sup- 
plying electric  utility  to  a  transmission 
utility  lower  than  rates  to  other  con- 
sumers within  the  same  classification 
are  not  unlawfully  discriminatory,  the 
Missouri  Public  Service  Commission 
held  in  granting  financial  relief  to  the 
St.  Joseph  Transmission  Company,  so 
long  as  the  difference  in  charge  does 
not  result  in  a  burden  being  placed  on 
the  consumers  of  the  supplying  utility 
or  an  undue  burden  upon  the  supply- 
ing utility  itself,  whereas  rates  of  a 
transmission  electric  utility  to  a  local 
distributing  utility  which  result  in  the 
rendition  of  such  service  at  an  actual 
loss  and  so  reflect  upon  operation  as  a 
whole  as  to  occasion  operation  at  a 
loss  are  clearly  discriminatory  and  un- 
lawful. 

Tennessee  Commission's  Attitude  on 
Valuation. — In  valuing  the  property  of 
a  Tennessee  gas  company  for  the  pur- 
pose of  rate  fixing  the  Tennessee  Pub- 
lic Utilities  Commission  considered 
three  estimates  made  by  experts  on  the 
basis  respectively  of  historical  cost, 
cost  to  reproduce  new  less  deprecia- 
tion based  upon  average  prices  for 
1915-1919,  and  cost  to  reproduce  new 
less  depreciation  based  upon  present 
prices,  and  indicated  its  attitude  toward 
these  varying  methods  in  the  follow- 
ing terms:  "The  public  should  not  be 
made  to  bear  the  burden  of  the  abnor- 
mally inflated  present-day  prices  of 
both  labor  and  material,  as  a  rate  of 
return  upon  a  value  reached  alone  by 
such  a  method  would  be  prohibitory. 
At  the  same  time  the  company  should 
not  be  made  to  bear  the  burden  of  too 
low  a  valuation  based  upon  an  esti- 
mate of  its  historical  or  original  cost 
less  depreciation,  as  a  return  upon  a 
value  reached  alone  by  such  a  method 
might  prove  confiscatory." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Corporations  Cannot  "Pick  and 
Choose"  Their  Customers. — "Corpora- 
tions which  devote  their  property  to  a 
public  use  may  not  pick  and  choose, 
serving  only  the  portions  of  the  ter- 
ritory covered  by  their  franchises  which 
it  is  presently  profitable  to  serve  and 
i-estricting  the  developiyient  of  the 
remaining  portions  by  leaving  their 
inhabitants  without  the  sarvice  which 
they  alone  render,"  the  Supreme  Court 
of  Missouri  has  declared  in  upholding 
a  ruling  of  the  State  Public  Service 
Commission  ordering  the  Ozark  Power 
&  Water  Company  to  serve  the  city  of 
Diamond  with  electrical  energy  at  15 
cents   a  kilowatt-hour. 

What  Constitutes  an  Injury  Arising 
Out  of  or  in  the  Course  of  Employ- 
ment.— It  has  been  held  by  the  Su- 
preme Court  of  Iowa,  in  Young  vs. 
Mississippi  Power  Company,  that  when 
the  engineer  of  an  electric  pumping 
station  attempted  to  repair  a  cross- 
arm  broken  during  the  unloading  of  a 
transformer  in  which  he  was  assist- 
ing and  lost  his  life  from  contact  with 
high-tension  wires  he  was  not  a  volun- 
teer but  was  killed  by  an  injury  "aris- 
ing out  of  or  in  the  course  of  his  em- 
ployment" within  the  meaning  of  the 
workmen's  compensation  act,  the  peril 
threatening  his  employer's  property  be- 
ing an  emergency  justifying  his  con- 
duct.    (180  N.  W.  986.)* 

Property  of  Utility  Devoted  to  Public 
Use  Cannot  Be  Condemned  Under  Gen- 
eral Authority. — The  Supreme  Court  of 
Vermont  has,  in  Vermont  Hydro-Elec- 
tric Corporation  vs.  Dunn,  denied  the 
power  of  the  Mayor  and  Aldermen  of 
the  city  of  Rutland  to  condemn  water 
rights  owned  by  the  plaintiff  for  the 
purpose  of  increasing  the  city's  water 
supply,  declaring  that  to  bring  property 
within  the  immunity  from  condemna- 
tion under  general  legislative  authority 
that  inheres  in  property  already  ap- 
propriated to  a  public  use  it  is  not 
necessary  that  it  shall  have  been  ac- 
quired by  eminent  domain  or  that  it 
be  actually  in  use  for  the  public  pur 
pose.  It  is  exempt  from  condemnation 
tor  a  different  public  use  when  it  is  in 
immediate  and  necessary  connection 
with  a  public  trust  or  when  acquired 
by  a  public  sei-vice  corporation  for  a 
necessary  purpose  pertaining  to  its 
franchise  and  held  in  anticipation  of 
future  needs,  with  bona  fide  intention 
to  use  it  for  such  purpose  within 
reasonable  time.     (112  At.  223.) 


•The  left-hand  numbers  refer  to  the  vol- 
ume and  the  rigrht-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


S.  M.  Kennedy,  vice-president  of  the 
Southern  California  Edison  Company, 
Los  Angeles,  in  charge  of  business  de- 
velopment and  public  relations,  recently 
delivered  an  address  in  Los  Angeles  be- 


i 


fore  about  600  employees  of  the  Ameri- 
can Railway  Express  Company.  Mr. 
Kennedy's  invitation  to  address  the  ex- 
press company  came  from  J.  F.  Baker, 
general  manager,  who  had  been  in- 
spired by  Mr.  Kennedy's  new  book, 
"Winning  the  Public,"  and  saw  in  its 
philosophy  something  of  direct  appli- 
cation to  the  company's  policy  of  en- 
deavoring to  establish  closer  relations 
with  the  public.  Mr.  Kennedy  has 
spent  a  great  many  years  in  the  study 
of  public  relations,  and  the  book  re- 
ferred to  is  an  interesting  key  to  the 
success  which  he  has  attained  in  bring- 
ing about  a  better  understanding  of  the 
essential  service  rendered  by  a  public 
utility. 

E.  F.  Pegg  has  opened  a  consulting 
engineering  office  in  Cleveland  for  the 
purpose  of  handling  contractors'  equip- 
ment of  all  kinds.  Mr.  Pegg  has  been 
associated  with  various  manufacturers 
for  the  past  twelve  years. 

D.  K.  Lewis  has  been  appointed  elec- 
trical engineer  of  the  Winnipeg  (Man.) 
Electric  Railway,  succeeding  L.  Trott. 
Since  December,  1918,  Mr.  Lewis  has 
teen  electrical  engineer  of  the  Fort 
Dodge,  Des  Moines  &  Southern  Rail- 
road, Boone,  Iowa.  Mr.  Lewis  was 
graduated  from  Clemson  College,  S.  C, 
in  1903  in  electrical  and  mechanical 
engineering.  He  entered  the  testing 
department  of  the  General  Electric 
Company  at  Schenectady,  N.  Y.,  and 
was  later  transferred  to  the  engineer- 


ing office  in  Chicago,  where  for  twelve 
years  he  was  construction  foreman,  in- 
stalling apparatus  in  various  towns 
and  cities  in  the  Western  States.  He 
enlisted  in  the  United  States  Army  in 
April,  1917,  and  was  discharged  in 
December,    1918. 

R.  F.  Gooding,  formerly  a  member  of 
the  engineering  department  of  the 
Westinghouse  Electric  &  Manufactur- 
ing Company,  and  more  recently  engi- 
neer with  Mees  &  Mees,  consulting 
engineers  at  Charlotte,  N.  C,  has  re- 
cently become  associated  with  Tucker 
&  Laxton  of  Charlotte  and  is  engaged 
on  transmission-line  work  between  the 
United  States  nitrate  plants  Nos.  1  and 
2  in  northern  Alabama.  His  position 
with  the  company  is  superintendent  of 
construction.  A  biographical  note  on  Mr. 
Gooding  appeared  in  the  Electrical 
World  of  May  29,  1920. 

Fremont  L.  Lovett,  who  has  been  ap 
pointed  general  superintendent  of  the 
Montpelier  (Vt.)  &  Barre  Light  & 
Power  Company,  was  born  at  Warren, 
Vt.,  in  1890  and  was  graduated  in  1913 
from  the  electrical  engineering  course 
of  Norwich  University.  He  was  em- 
ployed for  about  a  year  each  by  the 
Vermont  Marble  Company,  the  State  of 
Massachusetts  and  in  New  York  school 
work.  He  then  entered  the  employ 
of  the  Worcester  (Mass.)  Electric 
Light  Company  as  inspector  of  under- 


ground installations,  later  being  pro- 
moted to  the  post  of  distribution  engi- 
neer, which  he  resigned  to  go  to  Mont- 
pelier in  the  capacity  above  named. 
The  company  is  managed  by  Charles 
H.  Tenney  &  Company  of  Boston. 


Julius  L.  Hecht  has  been  elected  by 
the  board  of  directors  of  the  Public 
Service  Company  of  Noi'thei'n  Illinois 
to  the  position  of  assistant  to  Vice- 
president  Frank  J.  Baker.  Mr.  Hecht 
has  been  in  the  employ  of  the  company 
since  1905.  He  became  mechanical  engi- 
neer in  charge  of  the  operation  of  sta- 
tions in  1907  and  later  was  made  super- 
intendent of  the  electrical  production 
department.  He  has  been  chairman 
since  its  inception  of  the  central  com- 
mittee on  co-operation,  maintained  by 
the  company  to  govern  relations  be- 
tween its  employees  and  itself.  Mr. 
Hecht  is  a  vice-president  of  the  West- 
ern Society  of  Engineers,  having  been 


interested  in  the  affairs  of  this  society 
for  a  number  of  years.  He  is  also  presi- 
dent of  the  National  District  Heating 
Association  and  is  a  member  of  the 
American  Society  of  Mechanical  Engi- 
neers and  various  other  technical  organ- 
izations. He  was  graduated  from  the 
Massachusetts  Institute  of  Technology 
in  1904.  Mr.  Hecht  will  assume  the 
responsibilities  of  the  position  held  by 
the  late  George  H.  Lukes,  general  su- 
perintendent. 

H.  C.  Hoagland,  formerly  vice-presi- 
dent and  general  manager  of  the  Cen- 
tral Oklahoma  Light  &  Power  Com- 
pany, a  Byllesby  utility,  has  resigned  to 
become  general  manager  of  the  Okla- 
homa Natural  Gas  Company.  Mr. 
Hoagland  has  been  a  member  of  the 
Byllesby  organization  for  about  ten 
years,  serving  at  different  times  as 
manager  of  the  Muskogee  Gas  &  Elec- 
tric Company  and  the  Fort  Smith  Light 
&  Traction  Company,  in  addition  to 
filling  the  position  he  is  now  leaving. 

J.  D.  Sullivan,  who  has  become  the 
chief  electrician  of  the  Ray  (Ariz.) 
Consolidated  Copper  Company,  was 
formerly  superintendent  of  the  Tucson 
(Ariz.)  Gas  &  Electric  Company,  where 
he  had  supervision  over  the  construc- 
tion, operation  and  maintenance  of  the 
electric,  gas  and  street-railway  depart- 
ments. After  attending  the  University 
of  Arizona  Ml-.  Sullivan  was  employed 
for  two  years  in  the  office  of  the  Tucson 
city    engineer,    leaving    that    office    to 
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enter  the  employ  of  the  Tucson  Gas  & 
Electric  Company.  His  term  there  was 
interrupted  by  three  years'  war  service. 

Charles  A.  Collier,  who  i-ecently 
underwent  an  operation  for  appendici- 
tis and  was  absent  from  his  oiTice  for 
several  weeks,  has  afcain  taken  up  his 
duties  as  assistant  to  the  general  sales 
manager  of  the  Georgia  Railway  & 
Power  Company,  Atlanta. 

A.  M.  Little,  whose  resignation  as 
president  and  director  of  the  Mohawk 
Electrical  Supply  Company,  Syracuse, 
N.  Y.,  was  mentioned  in  the  March  15 
issue  of  the  Electrical  World,  has 
become   associated  with    the  J.   F.   Bu- 


chanan Supply  Company,  Philadelphia, 
as  manager.    This  company  is  affiliated 
with    the    J.    F.    Buchanan    Company, 
composed  of  J.   F.   Buchanan   and   Gil- 
bert S.  Smith,  which  is  one  of  the  oldest 
electrical  concerns  in  the  country.     Un- 
der the  latter  name  the  company  oper- 
ates a  large  electrical  contracting  busi- 
ness and  has  installed  some  of  the  most 
important  electrical   work   in   Philadel- 
phia and  surrounding  country,  particu- 
larly of  the  industrial  type.   Some  years 
ago  an  electrical  supply  business,  both 
wholesale  and  retail,  was  developed,  and 
the   J.   F.   Buchanan   Supply   Company 
was   organized  to  handle  this   activity. 
Mr.  Little  brings  to  the  Buchanan  in- 
terests a  wide  experience.    He  has  been 
actively  engaged  in  the  electrical  sup- 
ply business  sine:  1889,  when  he  was 
employed  by  *:ae  Certral  Electric  Com- 
pany of  Chicago  as  an  office  boy.    Later 
he   was  salesman   in   the   East  for  the 
Pass   &   Seymour   Company.     As   chief 
executive    of    the    Mohawk     Electrical 
Supply  Company  during  the  last  twelve 
years,  he  has  developed  the  business  into 
one  of  the  largest  of  the  jobbing  con- 
cerns in  the  country.    The  first  dealers' 
conference,  at  which  the  jobbing  firm 
called  together  all  of  its  qualified  deal- 
ers to  discuss  questions  of  mutual   in- 
terest, was   conceived   and   carried   out 
by   the    Mohawk    company    under    Mr. 
Little's  initiative  in   May,   1919.     This 
practice     has     since     become     general 
throughout  the  country.    In  many  other 
ways  Mr.  Little  has  taken  the  lead  in 


plans  to  encourage  and  develop  dealers 
and  in  the  wider  use  of  electrical  ap- 
pliances and  supplies.  In  national  af- 
fairs he  has  been  correspondingly  active, 
particularly  in  the  Electrical  Supply 
Jobbers'  Association.  Of  that  organ- 
ization he  has  been  a  member  of  the 
executive  committee  and  was  recently 
chairman  of  the  Atlantic  Division.  He 
first  advanced  the  idea  of  a  campaign 
of  publicity  through  the  trade  press  and 
other  mediums  to  bring  before  the  en- 
tire industry  the  service  the  jobber  is 
rendering,  and  as  chairman  of  the  pub- 
licity committee  that  was  appointed  to 
carry  out  the  plan  he  has  aided  in  put- 
ting the  campaign  into  effect  and  carry- 
ing it  on,  to  the  resultant  advantage  of 
all  electrical  jobbers. 

R.  Lee  Swittenberg,  who  has  been 
appointed  superintendent  of  plants  and 
lines  of  the  Anderson  (S.  C.)  branch 
of  the  Southern  Public  Utilities  Com- 
pany, succeeds  R.  T.  Long,  who  re- 
cently resigned.  Mr.  Swittenberg 
joined  the  company  as  a  dynamo  at- 
tendant at  the  Portman  plant.  About 
five  years  ago  he  was  made  superin- 
tendent of  the  Portman  plant.  Six 
months  later  he  was  made  assistant 
superintendent  of  plants  and  lines 
under  Mr.  Long. 

C'.  L.  Drapher,  formerly  with  the 
Kansas  City  office  of  the  Elliott  Com- 
pany. Jeannette,  Pa.,  manufacturer  of 
power  accessories,  has  been  appointed 
district  sales  manager  of  the  St.  Louis 
office. 

M.  C.  Sickels,  of  the  Cleveland  office 
of  the  Elliott  Company,  Jeannette,  Pa., 
manufacturer  of  power  accessories,  has 
been  appointed  district  sales  manager 
of  that  office,  succeeding  D.  S.  Tucker. 

N.  C.  Hoyles  has  been  appointed 
manager  of  the  Cincinnati  branch  of 
the  Pittsburgh  Testing  Laboratory,  in- 
specting engineers  and  chemists,  with 
offices  at  813  Race  Street.    For  the  last 


year  Mr.  Noyes  has  been  assistant 
manager  of  the  Pittsburgh  Testing 
Laboratory's  New  York  office. 

W.  D.  Morton,  Jr.,  has  been  appointed 
purchasing  agent  of  the  Holt  Electric 
Company,  Jacksonville,  Fla.,  succeed- 
ing C.  H.  Avery,  who  recently  resigned. 

Frank  T.  Groome  has  completed  the 
work  undertaken  by  him  in  connection 
with  the  industrial  lighting  campaign 
of  the  Electrical  League  of  Cleveland 
and  has  returned  to  Toronto.  Mr. 
Groome  was  invited  to  Cleveland  by  the 
Erner  Electric  Company  to  aid  in  or- 
ganizing and  in  carrying  on  a  city-wide 
campaign    of    education    among    indus- 


trial plant  executives.  As  a  member  of 
the  industrial  lighting  committee  of  the 
Electrical  League,  his  work  was  very 
eff'ective.  Mr.  Groome  is  best  known 
as  an  organizer  of  the  Ontario  Associa- 
tion of  Electrical  Contractors  and  Deal- 
ers in  Toronto.  Later  he  organized 
both  the  electrical  jobbers  and  the  elec- 
trical manufacturers  of  Canada. 


HarryjF.  Tate,  for  a  number  of  years 
Western  manager  of  the.  National  Con- 
duit &  Cable  Company,  Hastings,  N.  Y., 
died  in  Chicago,  March  14. 

William  F.  Reynolds,  for  the  past 
thirty  years  on  the  staff  of  Lockwood, 
Greene  &  Company,  Boston,  and  lately 
district  engineer  in  the  Boston  office 
of  the  Lockwood,  Greene  &  Company 
Engineers,  died  at  Quincy,  Mass.,  March 
9.  Mr.  Reynolds  was  born  at  Provi- 
dence, R.  I.,  in  1870,  and  his  early 
career  included  work  in  architectural 
offices  at  Lynn  and  Providence.  He 
was  a  brother  of  President  Frank  W. 
Reynolds  of  the  engineering  organiza- 
tion named  above,  and  had  broad  execu- 
tive supervision  over  various  engineer- 
ing departmental  activities  of  the  com- 
pany at  Boston. 

Robert  W.  Nicol,  founder  of  the  Capi- 
tal Electric  Company  and  president 
and  general  manager  of  that  concern 
until  two  years  ago,  died  Feb.  22  at  a 


hospital  in  Salt  Lake  City.  Mr.  Nicol 
was  born  in  Quincy,  111.,  fifty-nine  years 
ago,  and  for  thirty-five  years  was  iden- 
tified with  the  electrical  contracting 
business.  He  was  well  known  through- 
out Utah,  Idaho  and  Montana.  Mr. 
Nicol  retired  from  active  business  two 
years  ago,  when  the  Capital  Electric 
Company  was  sold  to  the  General  Elec- 
tric Company. 

Henry  Clyde  Parrish,  formerly  man- 
ager of  the  Southern  Berkshire  Power 
&  Electric  Company,  Great  Barring- 
ton,  Mass.,  died  recently  after  a  pro- 
tracted illness.  Mr.  Parrish  was  bom 
in  1876  at  West  Stockbridge,  Mass., 
and  at  the  age  of  fourteen  entered 
the  employment  of  the  Great  Barring- 
ton  Electric  Light  Company,  working 
up  to  the  superintendency  in  1896.  He 
was  made  manager  when  the  company 
was  taken  over  by  the  Southern  Berk- 
shire company,  under  the  management 
of  C.  D.  Parker  &  Company,  Boston. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Many  Plans  on  Foot  to  Stimulate 
Home  Building 

FROM  various  sources,  for  one  reason  or  another,  come 
reports  of  plans  for  stimulating  construction,  partic- 
ularly of  dwellings.  Housing  shortage,  of  course,  accounts 
for  most  of  these  plans,  but  a  number  of  them  can  be  laid 
to  the  desire  to  be  busy. 

Senator  Calder's  Senate  committee  on  reconstruction 
has  recommended  that  congressional  action  be  taken  by 
easing  building  credits,  by  allowing  tax  exemption  where 
money  is  to  be  used  in  home  construction  and  by  similar 
provisions.  New  Yoi'k  State  is  debating  on  a  bill  to  promote 
easier  building  credits,  and  New  York  City  has  exempted  all 
new  domestic  building  to  be  undertaken  within  a  year  from 
paying  taxes  for  ten  years;  one  of  the  largest  real  estate 
mortgage  houses  in  the  country  has  reduced  its  minimum 
on  building  loans  from  $500,000,000  to  $200,000,000. 

Wages  in  the  building  trades  are  being  reduced  here  and 
there.  Materials  prices  are  very  much  lower;  in  fact,  in 
some  cases,  it  is  said,  the  prices  have  gone  to  the  low  limit. 


Germans  Active  in  Regaining 
Foreign  Trade 

THE  great  advantage  possessed  by  the  Germans  in  their 
export  market  now  is  said  to  be  the  extremely  low  pro- 
duction costs  under  which  they  manufacture.  Consequently 
price  basis  is  the  main  basis  on  which  they  are  seeking  trade 
and,  indeed,  getting  it.  With  this  price  basis  is  a  liberal 
system  of  credits  backed  up  by  national  banking  institutions. 
German  companies  are  also  investing  in  the  business  of 
their  foreign  customers  to  enable  them  to  regain  their  pre- 
war trade. 

That  the  whole  country  is  working  to  regain  its  export 
trade  is  shown  in  its  constantly  increasing  volume  of  exports 
in  the  last  two  years.  The  electrical  industry  is  one  of  its 
main  standbys  in  this  respect,  and  it  seems  that  Geraiany  is 
endeavoring  hardest  to  undersell  Americans  in  the  Latin 
and  South  American  markets  and  to  undersell  the  British  in 
the  Far  East  markets.  In  furthering  this  there  has  been 
effected  a  co-ordination  of  important  lamp,  electrical  ma- 
chinery and  raw-material  interests  in  Germany  since  the 
ending  of  hostilities.  This  has  lessened  internal  competition 
between  these  companies  but  strengthened  materially  the 
national  competition  of  all  of  them  working  for  one  common 
purpose — to  obtain  trade  for  Germany. 

The  Allgemeine  Electricitats  Gesellschaft  is  still  extend- 
ing its  sphere  of  industrial  influence.  The  board  of  ad- 
ministration has  just  decided  on  the  increase  of  the  capital 
stock  by  another  50,000,000  marks,  chiefly  for  the  purpose 
of  acquiring  a  large  interest  in  the  Linke-Hofmann  Works  of 
Breslau,  builders  of  all  kinds  of  railroad  material  and  roll- 
ing stock.  The  Linke-Hoffman  Works  give  at  present 
employment  to  about  16,000  men.  In  order  to  reinforce 
the  working  capital,  and  particularly  for  the  purpose  of 
supporting  the  increasing  export  trade,  the  board  has 
furthermore  decided  to  issue  preferential  shares  to  the 
amount  of  250,000,000  marks.  On  account  of  these  trans- 
actions the  capital  stock  of  the  A.  E.  G.  has  risen  to  850,- 
000,000  marks,  of  which  350,000,000  marks  represents  com- 
mon and  500,000,000  marks  preferred  shares. 

The  company  has  taken  over  the  Pelton  &  Guillaume  Karl- 
swerk,  and  the  incandescent-lamp  works  of  the  company 
have  been  combined  with  those  of  Siemens  &  Halske  and  the 
Auer  Company,  which   are  now  being  run  under  ths  name 


of  Osram  Company.  This  company  practically  has  the  con- 
trol of  the  incandescent-lamp  production  and  export.  While 
in  the  first  half  of  the  business  year  the  progress  of  work 
was  frequently  disturbed  by  strikes  and  by  shortage  of  coal 
and  electrical  energy,  in  the  second  half  a  considerable 
improvement  in  this  respect  and  an  increased  efficiency  of 
the  workmen  has  become  noticeable.  The  Oberspree  cable 
works,  near  Berlin,  have  resumed  the  manufacture  of 
copper  cable,  and  the  turbine  factory  has  been  employed  on 
the  manufacture  of  several  series  of  large  ship  engines, 
especially  Diesel  oil  engines.  In  the  export  business  an 
increasing  demand  for  special  machinery  has  become 
noticeable. 

Labor  conditions  have  been  i-eported  good  by  visitors 
returning  from  industrial  tours  of  Germany,  but  press 
reports  of  the  last  few  days  show  that  the  Communist 
agitators  are  fomenting  a  general  industrial  strike. 

Honesty  in  Business  Necessary  to 
Avoid  Depression 

THAT  every  man  should  be  a  man  of  his  word,  that  indus- 
try should  get  back  to  the  condition  where  an  order  is 
an  order,  that  every  manufacturer,  jobber  and  consumer 
should  agree  not  to  cancel  an  order — these  were  the  answers 
Charles  L.  Eidlitz,  president  of  R.  B.  Corey  Company,  gave 
to  his  question  "How  to  Prevent  Industrial  Depression 
Again,"  at  the  Atlantic  Division  meeting  of  the  Electrical 
Supply  Jobbers'  Association  in  New  York  on  March  15. 
Business — and  included  in  that  term  is  the  electrical  in- 
dustry—since the  middle  of  last  year  has  been  on  such  a 
basis  that  an  order  was  not  an  order  till  the  seller  received 
a  check  for  his  goods  and  then  had  it  certified.  Mr.  Eidlitz's 
characterization  was  that  a  man's  word  in  business  could  not 
be  taken  today. 

A  chart  prepared  by  the  speaker  showed  a  business  cycle 
in  the  following  rotation — high  prices,  surplus  of  goods, 
falling  prices,  bad  business,  low  prices,  scarcity  of  goods, 
rising  prces,  good  business,  then  high  prices  again,  and  ;t 
was  in  explanation  of  this  business  cycle  that  Mr.  Eidlitz 
made  his  plea  for  honesty  in  business.  Everybody  now  is 
waiting,  even  the  bank.  In  many  cases  the  cash-discount 
man  is  taking  thirty  days  to  pay,  the  thirty-day  man  is 
taking  sixty  days,  and  so  on,  and  business  is  at  a  low  ebb. 
And  while  everybody  waits  business  continues  to  drag  along 
at  this  level. 
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Favorable  Outlook  Seen  in  British 
Manufacture 

<<'npHE  general  outlook  appears  to  indicate  a  time  of 
-l  great  activity  for  electrical  manufacturers,  with  a 
more  satisfactory  financial  result  than  in  the  past,  with 
the  proviso  that  political  and  industrial  stability  is  main- 
tained and  that  the  supply  industry  is  left  free  to  adapt 
itself  to  the  new  code  of  area  unification."  Such  was  the 
conclusion  of  a  discussion  of  the  industrial  outlook  in  the 
electrical  industry  forming  part  of  the  inaugural  address 
of  Llewelyn  B.  Atkinson  at  London,  England,  last  Novem- 
ber on  his  accession  to  the  presidency  of  the  Institution  of 
Electrical  Engineers. 

In  covering  the  growth  of  electrical  manufacturing  dur- 
ing the  past  fifty  years  Mr.  Atkinson  laid  stress  on  the 
unification  of  the  cable  industry,  the  only  branch  of  elec- 
trical manufacture  which  was  unified,  showing  its  success 
not  only  in  the  home  market  but  also  in  the  world  markets, 
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and  he  brought  out  in  serious  contrast  the  deplorable  com- 
mercial and  financial  condition  of  the  manufacture  of 
machinery  and  accessories  both  in  home  and  foreign  mar- 
kets. 

"Apart  from  social,  political  and  labor  unrest  the  manu- 
facturing situation  now  looks  more  favorable.  There  has 
been  a  movement  of  integration,"  said  Mr.  Atkinson,  "of 
joining  up  under  single  control  of  sufficient  firms  to  enable 
complete  contracts  to  be  undertaken  in  any  part  of  the 
world.  The  close  of  the  era  of  constructing  small  localized 
generating  plants  will  permit  and  necessitate  standai'diza- 
lion,  and  the  increasing  size  of  units  will  limit  the  number 
of  newcomers  into  the  industry  who,  with  experience  lack- 
ing and  having  the  necessity  of  forcing  their  way  into  the 
market,  were  a  constantly  depressing  influence. 

"The  experience  of  the  war  production  of  standard  de- 
signs, and  the  increased  amount  of  automatic  and  semi- 
automatic machinery  as  a  result  of  the  war,  will  tend  to 
specialization  on  the  part  of  those  making  small  machines 
and  accessory  apparatus,  thus  to  a  certain  extent  eliminat- 
ing competition,  but,  as  the  result  of  the  increased  produc- 
tion of  a  limited  range  of  standard  articles,  diminishing  the 
cost  below  what  the  previous  competitive  cost  would  have 
been." 


Jobbers'  Purchaser  Compiles  Prices  on 
Electrical  Materials 

AN  INTERESTING  card  of  price  comparisons  on  vari- 
.  ous  lines  of  electrical  supplies  and  material  has  been 
made  up  and  distributed  by  the  Biddle  Purchasing  Company, 
107  Chambers  Street,  New  York  City,  to  its  clients — jobbers 
for  whom  it  acts  as  purchasing  agent.  The  chart  shows 
jobbers'  buying'  prices  from  1914  to  January,  1921,  the  high 
and  the  low  figures  being  given  for  each  year. 

It  is  understood  that  only  prices  representative  of  all  the 
manufacturers  of  any  given  line  have  been  used.  Where  one 
manufacturer  may  have  doubled  lists  and  the  majority  of 
manufacturers  have  not  done  so,  the  figures  of  the  majority 
have  been  taken. 


Carbon  Industry  Needs  Tariff  Protection 

ALTHOUGH  the  carbon  section  of  the  Associated  Manu- 
■^l\.  facturers  of  Electrical  Supplies  has  been  active  in  its 
endeavor  to  get  greater  tariff  protection  on  the  importation 
of  foreign  carbons  and  carbon  products,  the  desired  results 
have  not  yet  been  achieved.  On  Jan.  11  A.  C.  Morrison 
of  the  Union  Carbide  &  Carbon  Company,  representing  the 
carbon  section,  received  a  hearing  before  the  committee  on 
ways  and  means  of  the  House  of  Representatives.  At  its 
conclusion  he  filed  with  the  committee  data  relating  to 
foreign  wages  in  carbon  manufacture,  a  schedule  of  the 
suggested  rates  of  duty  on  electrial  carbon  products  and 
a  brief  suggesting  the  change  in  wording  which  might  be 
used  in  this  matter  as  opposed  to  the  wording  in  the  present 
schedule. 

Manufacturers  of  electrical  carbons  and  carbon  products 
have  always  been  confronted  with  difficulties  in  their  en- 
deavor to  obtain  information  on  undervaluation  of  these 
materials  when  entering  this  country  as  imports.  But  in 
this  respect  the  industry  has  made  some  progress  in  the 
gathering  of  such  information. 

The  speaker  showed  some  of  the  methods  by  which  im- 
porters paid  a  relatively  light  duty  on  arc-light  carbons, 
motion-picture  carbons,  searchlight  carbons,  furnace  elec- 
trodes, brushes,  miscellaneous  carbons,  turbine  packing  rings 
and  telephone  carbons  because  of  Supreme  Court  inter- 
pretations placed  on  the  wording  of  the  tariff  rules.  Partic- 
ular emphasis  was  placed  on  German  goods  and  the  return- 
ing market  which  that  country  was  finding  in  the  United 
States  through  low  tai-iffs  and  through  low  production  costs. 
German  carbon  workers  were  said  to  average  $3.90  per  week 
against  $31  per  week  in  the  States. 

Before  the  war  there  were  imported  principally  from 
Germany,  17,000,000  motion-picture  carbons  per  annum. 
During  the  war  American  industry  filled  these  requii-e- 
ments,  and  now  20,000,000  are  needed.  Last  October  1,100,- 
000  came  in  from  Germany,  and  an  order  was  placed  in 
Germany  early  in  January,  1921,  for  $1,000,000  worth.  On 
a  cost  basis  this  impoi'tation  will  continue  and  will  supply 
the  whole  field  unless  proposed  tariffs  are  enacted. 
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Low  Cotton  Price  Holds  Back 
Southern  Industry 

A  NUMBER  of  interesting  facts  were  disclosed  at  the 
meeting  of  the  Georgia  Bankers'  Association  held  in 
Macon  on  the  twenty-third  of  March.  This  meeting  developed 
the  fact  that  50  per  cent  of  last  year's  cotton  crop  was 
still  in  the  hands  of  the  farmers  who  are  holding  it,  with 
no  definite  price  or  date  of  selling  in  view.  It  also  appears 
that  the  reduction  in  acreage  will  be  33  per  cent  and  that 
only  38  per  cent  of  the  fertilizer  used  last  year  will  be  used 
this  year.  Banks  will  curtail  their  farm  loans  very  sharply 
and  will  loan  only  where  the  money  will  be  used  for  the 
production  of  food  crops  and  where  reasonable  collateral  is 
forthcoming. 

A  review  of  these  facts  makes  it  evident  that  an  increase 
in  the  price  of  the  staple  will  inevitably  mean  increasing 
activity,  but  that  until  the  farmers  dispose  of  some  of  their 
holdings  from  last  year  business  will  continue  to  be  slow 
in  the  rural  districts  throughout  the  section.  The  fact, 
however,  that  a  great  deal  of  the  agricultural  wealth  is  still 
held  indicates  that  even  though  the  revival  may  be  slow, 
conditions  are,  nevertheless,  on  a  sounder  basis  than  was 
heretofore  supposed. 

Present  cotton  prices  in  Augusta,  Ga.,  are  quoted  at  11.25 
cents  a  pound.  During  the  war,  when  cotton  was  selling  for 
40  cents,  the  planters  couldn't  grow  enough.  Even  with 
cotton  at  20  cents  it  is  felt  that  there  would  be  considerable 
activity  in  that  commodity,  with  resulting  activity  in  all 
industry  in  the  cotton  belt.  With  money  flowing  in  that 
region  there  is  a  nice  volume  of  extension  of  electric  serv- 
ice projected,  but  as  conditions  now  stand  it  hardly  seems 
that  much  reawakening  of  industry  can  be  expected  at 
present  cotton  prices. 

Manufacturers  of  electrical  apparatus  and  supplies  are 
still  carrying  many  Southern  jobbers,  who  in  turn  are  carry- 
ing their  trade.  The  money  just  isn't  liquid,  and  each 
branch  of  the  industry  in  turn  is  bearing  its  share  of  the 
burden  until  such  time  as  the  market  rgain  opens  up. 
This  practice  is  saving  liquidations. 


Exchange  Market  for  Used  Washers 
and  Cleaners 

IN  VIEW  of  the  slowing  up  of  the  appliance  market  it  is 
interesting  to  note  that  many  dealers  in  the  Middle  West 
are  increasing  their  sales  of  new  washers  and  cleaners  by 
making  allowances  on  used  machines.  In  some  cases  cus- 
tomers are  approaching  the  dealer  with  the  proposition  that 
they  will  buy  provided  an  allowance  is  made  them  on  their 
old  machine.  In  a  far  greater  number  of  cases  solicitation 
at  the  house  discloses  the  same  condition.  In  virtually  every 
instance  the  dealer  is  making  a  profit  on  both  machines, 
the  profit  on  the  whole  transaction  being  considerably  larger 
than  it  would  have  been  on  the  sale  of  the  new  machine  or 
cleaner  only. 

So  far  this  factor  probably  does  not  greatly  affect  the 
industry,  but  there  is  approaching  a  time  when  the  demand 
curve  for  washers  and  cleaners  will  tend  to  flatten  out,  and 
at  that  time  the  question  of  the  acceptance  and  disposal 
of  used  machines  will  have  to  be  considered  seriously.  At 
present  the  average  dealer  finds  no  difl^iculty  in  repairing 
and  disposing  of  machines  taken  in  trade.  'The  services  of 
one  repairman  and  the  occasional  use  of  newspaper  space 
suffice  to  keep  this  end  of  the  business  going  at  a  pretty 
fair  rate. 

As  the  market  approaches  the  point  of  saturation  a  more 
complicated  system  of  merchandising  will  have  to  be  used. 
In  the  used-automobile  business,  it  is  understood,  standards 
of  value  are  set  by  a  bureau  which  tabulates  from  week  to 
week  the  supply  of  the  various  makes  of  cars  and  the  rela- 
tive values  of  certain  models,  depending  on  condition.  These 
values  are  bulletined  to  the  members  of  the  bureau,  and 
nearly  all  of  their  transactions  are  based  on  the  bulletins. 
Some  procedure  of  this  kind  may  have  to  be  organized  by 
washing-machine  dealers.  Co-operation  of  manufacturers, 
it  seems,  will  be  a  necessity  also   if  the  consumer  market 


for  new  machines  is  to  be  kept  healthy,  inasmuch  as  the 
average  dealer  does  not  possess  the  facilities  to  repair  and 
dispose  of  a  large  number  of  used  machines.  There  is  an- 
other parallel  in  the  automobile  industi-y,  several  Detroit 
manufacturers  maintaining  salesrooms  to  dispose  of  used 
cars  of  other  makes  taken  in  by  their  dealers. 


How  Should  Washing  Machines 
Be  Rated? 

EFFORTS  are  being  made  by  the  educational  department 
of  the  American  Washing  Machine  Manufacturers'  Asso- 
ciation to  have  the  rating  of  washing  machines  expressed  in 
pounds  of  clothes,  dry  weight,  instead  of  in  number  of  sheets 
as  at  present.  It  is  the  contention  of  this  department  of 
the  association  that  the  present  method  of  rating  is  mis- 
leading, inasmuch  as  sheets  do  not  form  a  particularly 
large  percentage  of  the  average  washing  and  the  user  gets 
only  a  very  vague  notion  of  the  true  capacity  of  the  machine 
from  the  term  "number  of  sheets." 

Another  point  made  by  the  department  is  that  rating  as 
expressed  in  pounds  of  clothes  will  enable  the  housewife  to 
determine  the  exact  amount  of  water  to  use  vnth  the  amount 
of  clothes  to  be  washed.  This  would  insure  proper  cleansing 
of  the  clothes  and  would  eliminate  poor  washings  resulting 
from  too  much  water  in  proportion  to  clothes  and  the  dam- 
age to  clothes  and  washer  due  to  overcrowding.  Economies 
in  the  use  of  soap  and  washing  powders  also  would  result. 
Whatever  can  be  done  to  make  it  easier  to  use  the  washing 
machine  will  of  course  redound  to  the  benefit  of  the  industry. 


The  Metal  Market  Situation 

STEPS  leading  to  a  further  drastic  cut  in  copper  produc- 
tion have  now  been  taken,  and  as  a  result  several  large 
mines  have  closed  down  entirely.  This  factor  in  the  market, 
together  with  the  firm  price  stand  that  has  all  along  been 
taken  by  large  producers,  has  brought  about  ■  a  decidedly 
firmer  tone.  Prices  have  advanced  about  i  cent  since  last 
week's  report,  and  the  minimum  quotation  for  prompt  de- 
livery is  now  12.50  cents.  Large  producers  are  still  holding 
to  prices  of  12.75  to  13  cents  per  pound  for  copper  delivered 
over  the  next  two  to  three  months  and  are  reported  to  have 
made  sales  at  these  figures.  Consumers  have  apparently 
decided  that  nothing  is  to  be  gained  by  holding  off  longer 
from  covering  their  needs,  and  as  a  result  domestic  buying 
interest  is  decidedly  greater.  Whether  this  is  but  a  tempo- 
rary condition  it  is,  of  course,  yet  too  early  to  say.  The 
Anaconda  Copper  Mining  Company  is  the  latest  one  to  an- 
nounce temporary  suspension. 

Following  the  expectation  the  prevailing  low  "official" 
price  of  lead  was  advanced  to  4.10  cents,  inasmuch  as  a 
4-cent  price  has  been  below  the  effect  of  foreign  competition 
and  the  outside  New  York  market  is  about  4.45  cents  per 
pound.  Zinc  is  also  regarded  as  a  good  buy  at  its  present 
level,  but  money  stringency  has  prevented  consumers  from 
taking  advantage  of  this  price  extensively. 


NEW  YORK  METAL  MARKET  PRICE 


Copper 

London,  standard  ?pot. 


March  22.   1921 
£       s        d 
0 


68 


March  29, 
£       s 
69     12 


1921 

d 

6 


Prime  Lake 

Electrolytic 

Casting.  

Wire  base 

Lead,  trust  price 

Antiinony ; 

Nickel,  ingot 

Sheet  zinc,  f  .o.b.  smelter 

Zinc,  spot 

Tin 

.\luminum,  98  to  99  per  cent. 


Cents  per  Pound  Cent"  per  Pound 

12  37— 12  62  12  75— 13  00 

12  00  —  12  50  12  50—12  75 

11   75  12  00 

15  00  15  00 

4  00  4.10 

5  37  5  12 
41.00  41   00 

II . 00  1 1  no 

5.20  5  15 

28  50  29.25 

28.00  26.00 


OLD  METALS 


Heavy  copper  and- wire. 

Brass,  heavy 

Brass,  light 

Lead,  heavy 

Zinc,  old  scrap 


Cents  per  Pound  Cents  per  Pound 
9  50— 10.00  9  50—10.00 

5  75—  6  00  5  50—  5.75 

4  00—  4  25  4  00—  4  25 

3 . 1 2—  3  62  3  1 2—  3  62 

2  78»-  3  00  2  78i-  3  00 
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The  Week 

IN  TRADE 


Prices   When   Quoted    Are   Those   Prevailing   at   the 

Opening  of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


SEVERAL  districts  report  a  little  better  tone  this  week. 
New  York,  Chicago,  Boston  and  San  Francisco  appear 
to  be  leading  in  new  construction  projected  and  in  some 
cases  let.  Most  of  this  is  for  residential  work,  however. 
In  the  other  territories  there  is  no  evidence  of  any  less 
activity,  but  conditions  seem  to  indicate  a  waiting  policy. 

Except  here  and  there  locally,  prices  have  shown  no 
change  this  week.  Stocks  in  general  are  ample  to  fill 
present  needs,  and  all  the  trade  is  doing  is  to  keep  these 
stocks  in  a  balanced  condition.  There  is  quite  a  movement 
of  supply  items,  however,  because  contractors  have  a  fair 
amount  of  replacement  and  repair  work  on  hand.  The 
feeling  of  optimism  is  a  little  bit  more  noticeable  as  the 
warm  weather  puts  in  an  appearance. 

While  there  is  no  evidence  that  money  is  any  easier  to 
collect,  it  is  no  harder.  Constant  application  on  this  ques- 
tion is  keeping  most  payments  from  going  below  the  level 
of  the  last  few  months. 


NEW  YORK 

A  slightly  better  tone  to  trade  can  be  reported  this  week, 
and  in  some  instances  a  little  improvement  in  demand  is 
noted  too.  There  is  nothing  big  under  way  and  total 
sales  would  probably  not  show  much  increase  over  the  past 
few  months,  but  spring  is  here,  bringing  a  certain  amount 
of  seasonal  buying,  and  an  increasing  number  of  plans  for 
new  buildings  helps  to  brighten  the  horizon. 

There  is  a  fairly  consistent  volume  of  goods  moving,  but 
not  in  large  quantities,  and  the  source  of  buying  differs 
among  various  jobbers. 

Stocks  are  fairly  low  on  standard  items,  yet  jobbers  are 
still  endeavoring  to  lighten  inventories  further.  As  a  con- 
sequence buying  from  the  manufacturer  is  only  such  as  sales 
are  thought  actually  to  warrant.  Prices  have  remained 
unchanged  the  past  week,  and  collections,  while  fairly  satis- 
factory, are  pushed  closely. 

Non-Metallic  Flexible  Conduit.— On  1,000  ft.  of  the  i'i-in. 
size  the  market  ranges  from  $22  to  $23.10,  and  for  J-in.  from 
$24  to  $25.15,  though  as  high  as  about  $6  per  1,000  ft. 
above  these  prices  is  held  in  some  quarters.  Demand  is 
not  large. 

Rubber-Covered  Wire. — No.  14  single-braid  holds  at  $7.75 
to  $8.25  per  1,000  ft.,  but  more  jobbers  are  now  quoting 
the  bottom  price.  Stocks  up  to  half  a  million  feet  are 
reported  this  week.  A  few  jobbers  are  making  fairly  good 
sales,  but  general  demand  is  not  brisk. 

Flexible  Armored  Conductor. — Several  jobbers  report  that 
demand  has  picked  up  and  is  fairly  good,  but  this  condition 
is  not  yet  general.  Good  stocks  are  on  hand,  with  No.  14, 
two-wire,  double-strip  sold  at  $63  to  $65  per  1,000  ft. 

Conduit. — Competition  among  jobbers  has  had  the  effect 
of  lowering  the  market  as  several  houses  are  this  week  well 
under  the  mark  of  $70  per  1,000  ft.  on  J-in.  black.  On  that 
size  quotations  range  from  $63.60  to  $70  in  2,500-ft.  lots,  and 
on  4-in.  black  in  the  same  quantity  from  $83.75  to  $93.50. 

Tape. — Standard  grades  of  friction  tape  bring  from  42 
to  47  cents  per  pound  in  100-lb.  lots,  and  rubber  tape  from 
40  to  48  cents.  The  average  market  is  about  45  cents  per 
lb.  on  both  friction  and  rubber.  Demand,  though  not  great  in 
general,  is  spotty  among  different  jobbers  as  some  are  sell- 
ing considerable  to  industrials  and  to  contractors  for  small 
repair  jobs.    Stocks  are  fairly  large. 


Schedule  Material. — Stocks  are  well  filled  on  standard 
items,  and  jobbers  for  the  most  part  are  ordering  only  as 
they  need  the  material.  The  view  that  prices  must  ulti- 
mately come  down  persists.     Sales  are  only  fair. 

Fans.- — An  early  spell  of  warm  weather  has  started  sup- 
plies moving  very  slightly,  but  early  orders  placed  with 
jobbers  are  small.  Indications  are  that  the  fan  business 
in  this  territory  will  be  on  a  conservative  basis  all  through 
the  trade,  especially  as  stocks  carried  over  are  large. 

Vacuum  Cleaners.  —  Demand  is  spotty.  Some  jobbing 
houses  and  retailers  state  that  spring  demand  has  increased 
sales  to  good  proportions,  while  others  report  a  poor  market. 
Buying  from  the  manufacturer  is  cautious;  in  fact,  several 
jobbers  have  such  large  stocks  they  expect  to  order  no  more 
cleaners  this  season. 

Lamp  Cord. — No.  18  cotton  parallel  in  1,000-ft.  lots  sells 
for  $18.75  to  $24.55,  and  No.  18  cotton  twisted  from  $16.,50 
to  $20.70,  though  in  both  instances  the  higher  quotation  is 
considerably  above  the  average  market  price. 

CHICAGO 

The  steady  stream  of  building  permits  keeps  up,  $1,426,- 
000  being  the  figure  for  the  past  week.  A  large  proportion 
of  this  is  going  into  cottages  and  small  apartments,  and  the 
total  for  March  and  Febiniary  is  so  great  that  much  activity 
in  contractors'  supplies  is  assured.  While  no  actual  boom 
is  under  way,  the  total  of  new  construction  so  far  this 
year  exceeds  the  average  for  the  past  ten  years  and  bids 
fair  to  keep  up  this  pace  for  some  time. 

The  Illinois  State  Legislature  has  initiated  an  inquiry 
into  the  construction  situation  in  Chicago,  it  having  been 
stated  that  conditions  similar  to  those  uncovered  in  the 
New  York  investigation  are  existent  here  and  that  build- 
ing is  thereby  being  greatly  retarded. 

Electrical  trade  remains  in  the  same  quiet  stage  that  has 
been  reported  for  some  weeks.  No  price  changes  are  noted 
and  purchases  are  limited  to  actual  requirements  in  all 
cases.  Construction  work  is  not  yet  far  enough  advanced 
to  cause  any  pressure  of  buying,  and  general  retail  lines 
remain  quiet  on  account  of  widespread  non-employment. 
The  employment  situation,  however,  is  gradually  improving 
as  the  automobile  interests  are  increasing  their  forces,  and, 
in  general,  manufacturing  activity  seems  to  be  upward. 

Bare  Copper  Wire.  —  Slightly  increased  demand  is  in 
evidence,  and  sellers  show  less  willingness  to  shade  quoted 
prices,  probably  because  it  is  now  about  as  low  as  it  can 
get.  Thousand-pound  lots  of  No.  8  are  quoted  at  16  cents. 
Supply  is  ample,  but  no  reports  of  overstocks  are  heard. 

Insulated  Wire. — With  a  cessation  in  the  tendency  of 
prices  to  slide  lower  every  day  demand  has  stiffened  up 
somewhat.  With  the  volume  of  construction  that  is  in  sight 
it  is  evident  that  quantities  of  insulated  wire  will  be  needed 
this  summer,  and  buyers  who  figure  that  the  bottom  has 
been  reached  are  coming  into  the  market.  No  change  in 
quotation  has  been  made.  No.  14  rubber-covered  still  being 
$7.75  per  1,000  ft.  and  No.  6  triple-braid  weatherproof  10 
cents  per  pound  in  1,000-lb.  lots. 

Conduit. — Continued  speculation  as  to  the  future  of  steel 
prices  makes  a  poor  market  on  pipe,  prospective  buyers 
apparently  being  willing  to  gamble  on  lower  prices  coming. 
In  5,000-lb.  lots,  $64  per  1,000  ft.  is  the  quoted  price 
on  J-in.  black. 

Flexible  Armored  Conductor. — Lack  of  orders  is  not  in- 
ducing any  appreciable  amount  of  price  cutting,  No.  14, 
two-wire  holding  around  $62  per  1,000  ft.  in  5,000-ft.  lots. 

Fans. — Purchases  of  fans  are  so  far  vei-y  conservative. 
Prices  hold  no  promise  of  a  further  reduction,  and  interested 
parties  are  content  to  stock  just  enough  to  meet  current 
requirements  and  await  developments. 

Motors. — There  has  been  some  increase  in  inquiries  in 
the  past  week.  It  is  not  felt  that  any  very  active  demand 
will  develop  as,  in  this  territory  at  least,  there  will  have 
to  be  a  considerable  improvement  in  general  business  before 
present  installations  are  kept  busy. 

Lamp  Cord. — Sufficient  stocks  and  fair  business  is  the 
report  from  all  factors.  No.  18  twisted-cotton-covered  is 
quoted  at  $15  per  1,000  ft. 


April  2,  1921 


ELECTRICAL     WORLD 


797 


BOSTON 

A  gradual  improvement  in  jobbing  trade  is  apparent, 
despite  the  continued  handicap  of  the  local  building  strike. 
One  of  the  larger  houses  reports  that  its  total  billing  for  the 
first  quarter  of  1921  will  be  within  94  per  cent  of  last  year's 
billing  for  the  same  period.  Building  and  engineering  con- 
tracts in  New  England  for  the  week  ended  March  22  are 
published  as  $4,097,300,  exceeding  all  but  one  corresponding 
week  since  1912.  The  unsatisfactory  Tabor  situation  is  the 
chief  obstacle  to  an  early  return  to  prosperous  trade  condi- 
tions as  far  as  the  local  construction  field  goes.  Announce- 
ments of  new  industrial-plant  constniction  are  begimiing 
to  be  played  up  in  the  press.  Jobbers'  stocks  are  running- 
low  and  in  many  cases  orders  are  being  passed  along  to 
the  manufacturer  in  the  fonn  of  calls  for  replacing  existing 
stores.  Collections  are  poor  this  week,  prices  steady  and 
deliveries  generally  satisfactory. 

Wire.— Rubber-covered  No.  14  sells  at  $8  per  1,000  ft. 
in  5,000-ft.  lots  and  at  $7.75  in  25,000-ft.  consignments. 
Weatherproof  base  is  17  cents  and  bare  base  16i  cents 
except  in  very  large  quantities,  when  about  151  cents  is 
figured.    Little  wire  is  moving  compared  with  normal. 

Fuses. — Stocks  are  easy,  plugs  up  to  30  amp.  at  110  volts 
bringing  5.1  cents  in  standard-package  lots. 

Motors. — Stocks  are  well  filled  and  deliveries  easy.  A 
few  motors  are  being  sold  and  some  inquiry  work  is  being 
handled.  Betterment  work  in  industrial  plants  is  absorbing 
some  machinery  of  the  motor-driven  type,  and  rearrange- 
ments of  old  drives  are  receiving  more  attention. 

Flexible  Armored  Conductor.^ — Good  supplies  are  in  hand 
and  current  sales  are  moderate.  No.  14  double-strip  bringing 
$87  per  1,000  ft.  in  1,000-ft.  lots. 

Knobs  and  Tubes. — Moderate  sales  are  taking  place  on 
a  hand-to-mouth  basis.  No  trouble  is  encountered  in  meet- 
ing current  needs.  "Nail-it"  knobs  are  selling  at  $27  per 
1,000  in  barrel  lots  and  3-in.  tubes  at  $9.50  per  1,000,  same 
lots. 

Appliances. — Local  stocks  of  vacuum  cleaners,  radiators, 
flatirons  and  washers  appear  equal  to  anticipated  spring 
demands.  Energetic  sales  work  in  the  retail  field  is  pro- 
ceeding, and  washers  and  cleaners  are  moving  fairly  well. 
Considerable  radiator  business  is  anticipated  shortly  with 
the  stopping  of  domestic  heating  plants.  Competition 
among  cleaners  is  keen  at  present. 

Lamps. — Lengthening  days  have  affected  trade  adversely 
but  stocks  are  diversified  and  portable  units  are  moving 
slowly. 

Non-Metallic  Flexible  Conduit. — Prices  are  steady  and 
stocks  ai'e  not  being  drawn  down  sufficiently  to  lengthen 
deliveries  much.  The  :.^-in.  size  sells  at  $22  per  1,000  ft. 
in  5,000-ft.  lots,  and  the  ft -in.  size  at  $24. 

Storage  Batteries. — Starting  and  lighting  batteries  are 
moving  fairly  well,  the  mild  winter  having  kept  many  more 
cars  in  service  than  ordinarily.  No  complaints  as  to  de- 
liveries are  heard.  Tractor  and  truck  batteries  are  relatively 
inactive,  although  inquiries  are  promising.  From  two  to 
three  weeks'  deliveries  are  quoted. 

Starting  and  Lighting  Sets. — The  improved  conditions 
in  the  automobile  industry  are  reflected  in  a  better  demand 
for  this  equipment.  One  New  England  manufacturer 
received  an  order  for  about  30,000  sets  recently,  and  im- 
proved manufacturing  plant  will  probably  result  in  comple- 
tion of  the  order  in  not  far  from  four  weeks. 


ATLANTA 

A  canvass  of  jobbers  disclosed  a  slight  improvement  in 
their  business  as  a  whole.  Spring  weather  seems  to  have 
set  in  in  earnest  and  is  causing  a  general  feeling  of  opti- 
mism which  is  reflected  in  the  receipt  of  more  inquiries  than 
for  some  time.  The  constant  demand  for  housing  facilities 
is  stimulating  business  activities,  and  building  permits  in 
the  larger  cities  are  showing  a  healthy  increase  over  prior 
months.  This  has  served  to  stimulate  the  production  of 
lumber  and  many  lumber  mills  which  have  been  shut  down 
are  planning  for  early  reopening. 

Vacuum    Cleaners. — The    usual    spring    demand    for    this 


specialty  has  caused  considerable  increase  in  sales,  and 
at  the  present  rate  stocks  will  be  shortly  depleted  and 
jobbers  forced  to  place  reorders  with  manufactui-ers.  Ship- 
ments are  reported  very  good. 

Rectifiers. — A  slight  improvement  in  the  automobile  trade 
has  served  to  stimulate  the  interest  in  battery  rectifiers, 
particularly  in  the  6-amp.  size.  Stocks  are  in  good  shape 
and  prices  on  the  6-anip.  size  are  steady  at  $130. 

Interphones.— The  completion  of  a  number  of  office  build- 
ings and  apartment  houses  in  Atlanta  and  neighboring  cities 
has  caused  a  brisk  movement  in  interphones.  Jobbers' 
stocks  are  reported  in  excellent  shape,  with  no  immediate 
price  reductions  is  prospect. 

Non-Metallic  Flexible  Conduit. — While  the  movement  in 
this  line  is  still  very  sluggish,  a  slow  increase  in  buying 
is  to  be  noted,  despite  the  rumor  of  another  decline  m  price. 
All  jobbers  have  heavy  stocks  on  hand.  Prices,  lots  of 
1,000  ft.  to  2,500  ft.,  :h'-m.,  $2.75;  ft-in.,  $3  per  100  ft. 

Bell-Ringing  Transformers. — Educational  advertising  and 
the  revival  of  I'esidential  building  are  credited  with  increas- 
ing sales  of  this  item.  Local  stocks  are  reported  in  good 
shape  in  all  sizes.  Price,  list,  3,  3-in.  gong  size,  $2.50; 
12,  4-in.  gong  sizes,  $6.50. 

Conduit. — Galvanized  pipe  is  showing  an  awakening  activ- 
ity and  enameled  is  reported  as  quite  steady.  Jobbers  are 
not  buying  heavily,  expecting  a  further  reduction  in  price, 
and  as  a  result  stocks  of  the  popular  sizes  have  become  quite 
spotty.  Prices  per  100  ft.,  galvanized,  i-in.,  $9.17;  1-in., 
$18.00;  2-in.,  $39.18.  Black,  J-in.,  $8.66;  1-in.,  $16.98;  2-in., 
$36.96. 

Lightning  Arresters. — The  approaching  summer  season 
has  brought  with  it  a  brisk  movement  of  arresters — partic- 
ularly of  the  2,300-volt  type.  This  movement,  it  is  felt,  will 
continue  until  well  into  the  middle  summer.  Stocks  are  iii 
good  shape  and  shipments  satisfactory. 

Street-Lighting  Equipment. — Dormant  for  a  considerable 
period,  this  line  is  now  showing  considerable  activity,  most 
of  the  inquiries  coming  from  municipalities  for  both  the 
standard  and  ornamental  type. 


ST.  LOUIS 

The  situation  this  week  is  unchanged,  thei'e  being  a 
steady  and  gradually  improving  demand.  Of  the  recent 
inquiries  for  pole-line  materials  one  has  developed  into  the 
actual  placing  of  orders  for  materials  to  erect  a  22-mile 
transmission  line,  and  it  is  felt  that  this  is  but  the  beginning 
of  a  fair  amount  of  pole-line  construction  work  which  will 
be  done  this  spring  and  summer.  Stocks  remain  generally 
in  good  condition  except  that  they  are  heavy  in  porcelain 
and  schedule  material  and  slightly  short  in  safety  switches 
and  high-tension  insulators.  No  price  changes  are  noted 
for  the  week.  Collections  are  perhaps  slightly  better,  rang- 
ing as  a  rule  from  forty-five  to  sixty  days.  One  jobber 
reports  collections  on  a  seventy-five-day  basis,  though  with 
signs  of  betterment. 

An  interesting  sidelight  on  the  general  business  condi- 
tion here  is  that  the  output  of  central-station  energy  this 
year  has  at  no  time  been  less  than  the  output  of  the  cor- 
responding month  last  year.  In  comparison  with  reported 
reductions  elsewhere  this  would  seem  to  indicate  that  St. 
Louis  is  suffering  less  from  the  industrial  depression  than 
are  many  other  sections  of  the  country. 

New  construction  work,  however,  is  at  a  vei"y  low  ebb. 
Building  permits  are  few  and  for  small  amounts.  There  are 
reported  to  be  a  number  of  buildings,  both  residential  and 
industrial,  under  contemplation  and  awaiting  chiefly  a  reduc- 
tion in  labor  costs.  The  dispute  between  the  contractors  and 
the  building  trades  unions  is  still  far  from  settlement. 

Wire. — -No  marked  change  in  either  the  demand  or  the 
supply  of  wire  has  occurred  this  week.  Fair  movement 
is  maintained  and  stocks  are  in  good  condition.  No.  14 
rubber-covered  is  the  best  seller  and  is  priced  from  $7.90 
to  $8.10  per  1,000  ft.  in  5,000-ft.  lots.  It  is  quoted  as  low 
as  $7.50  in  100,000-ft.  lots.  Weatherproof  is  being  sold  in 
some  instances  on  a  16-cent  base  and  bare  copper  from 
15J-cent  to  16J-cent  base. 

Safety  Switches. — As  a  result  of  the  recent  ruling  on  in- 
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closing  of  switches  and  of  its  strict  enforcement,  there  has 
been  a  good  demand  for  safety  switches  and  local  stocks 
are  becoming  in  some  instances  depleted.  Jobbers  are  buy- 
ing conservatively,  however,  and  stocks  will  probably  be 
maintained  at  a  low  figure  for  some  time  but  vnth  frequent 
turnover.    No  changes  in  prices  have  been  reported. 

Sockets. — Generally  heavy  stocks  obtain  and  the  demand 
is  exceptionally  low,  this  being  largely  attributable  to  lack 
of  residential  building.  Pulls  are  quoted  at  $.51,  keys  at 
$28  and  keyless  at  $25.,'')0  per  100. 

Poles  and  Cross-.4rms. — Demand  is  just  beginning  to 
appear  in  these  items,  the  first  sale  of  consequence  for  some 
time  being  reported  this  week.  A  good  demand  for  pole- 
line  materials  this  spring  and  summer  is  expected  by  the 
jobbers  as  inquiries  are  numerous  and  for  large  quantities. 
Cross-arms  are  approximately  25  per  cent  lower  than  on 
Jan.  1,  and  pole-line  hardware  is  about  10  per  cent  lower. 
Stocks  of  these  items  are  in  good  shape. 

Porcelain  Insulators. — There  is  a  shortage  of  porcelain 
insulators  for  high-tension  work,  due  to  slow  deliveries  by 
the  manufacturers,  sixty-day  deliveries  now  being  offered. 

Rigid  Conduit.- —  While  the  city's  ruling  against  open 
wiring  is  tending  to  stimulate  sale  of  conduit,  this  has  not 
yet  been  made  an  ordinance,  so  that  it  may  be  a  month 
yet  before  demand  will  increase  materially.  Stocks  are  in 
good  shape,  i-'m.  black  being  quoted  from  $65  to  $71  per 
1,000  ft. 

SAN  FRANCISCO 

A  great  deal  of  building  is  reported  in  the  residential 
section.  Large  building,  however,  is  mainly  restricted  to 
jobs  well  under  way  and  few  permits  are  being  issued  for 
this  class  of  construction.  Appliance  buying  is  well  nigh 
at  a  standstill,  all  classes  of  materials  from  the  small  socket 
appliances  up  to  washing  machines  and  ironers  being- 
affected.  This  seems  to  be  the  result  of  the  determination 
of  individual  housewives  to  await  lower  prices,  which  they 
deem  certain.  In  this  opinion  they  are  confirmed  by  the 
reduction  in  price  of  a  number  of  low-grade  machines. 

Rubber-Covered  Wire. — Prices  are  still  on  the  decline, 
the  latest  level  reached  being  $8.95  for  No.  14  single-braid 
solid  in  coil  lots,  with  a  price  90  cents  per  1,000  ft.  lower 
in  5,000-ft.  lots.  Assortment  with  other  sizes  is  permitted. 
Local  stocks  are  good,  and  the  buying  is  in  rather  large 
quantities.  Several  dealers  have  assorted  their  purchases 
so  as  to  bring  out  carload  lots  from  the  East,  placing  their 
orders   directly  with   the  manufacturers. 

Conduit. — Pipe  is  now  selling  in  10,000-lb.  assorted  quan- 
tities at  a  price  approximately  12  per  cent  below  previous 
figures.  A  new  price  schedule  eliminates  the  smaller  quan- 
tities such  as  the  2,500-lb.  and  5,000-lb.  quantities  and  pro- 
vides for  just  three  prices — less  than  10,000  lb.,  10,000  lb., 
carload  lots.  Jobbers'  stocks  are  good  in  all  sizes  and 
finishes.  They  are  not  heavy  despite  the  decreased  demand 
because  they  have  been  reduced  proportionately  by  the 
cancellation  of  certain  pre-scheduled  shipments. 

Non-Metallic  Flexible  Conduit.  —  A  startling  slash  in 
prices  is  just  published,  the  price  of  .-I'^-in.  dropping  from 
about  $40  per  1,000  ft.  in  crate  lots  to  $26.  A  new  5,000-ft. 
price  averaging  about  $1.50  per  1,000  ft.  lower  is  being 
quoted.  This  wiring  staple  was  short  nearly  all  last  year-, 
but  when  the  factories  caught  up  to  their  quotas  they  did  it 
so  rapidly  that  rather  heavy  jobbers'  stocks  are  reported. 

Lamps. — This  is  the  quiet  season  for  lamp  sales,  but 
keen  competition  for  outstanding  contracts  is  the  rule.  Quite 
a  few  electrical  businesses  are  reported  as  changing  hands, 
and  this  has  occasioned  many  cancellations  of  lamp  contracts 
and  their  consequent  replacement  from  other  sources.  The 
illuminating  educational  campaign  is  being  vigorously  fol- 
lowed, but  so  far  the  results  have  not  made  themselves 
greatly  felt  commercially. 

Ranges. — (A  drop  in  price  of  approximately  30  per  cent 
has  just  been  wired  to  the  Coast,  and  new  prices  have  not 
yet  been  exactly  figured.  From  present  indications  it  looks, 
however,  as  though  the  standard  household  range  will  retail 
for  about  $150.  An  immediate  result  of  the  drop  was  the 
stimulation  of  orders  from  power  companies. 


SEATTLE— PORTLAND 

Unmistakable  signs  of  business  revival  predominate,  but 
actual  business  is  not  materializing;  consequently  the  elec- 
trical trade  is  marking  time  awaiting  the  improvement 
predicted  and  anticipated.  There  is  quite  a  general  feeling 
that  if  labor  would  voluntarily  grant  a  wage  reduction  it 
would  have  a  gi-eater  effect  than  any  other  one  thing  in 
reviving  business  conditions.  The  wage  earner  is  not  buying 
because  he  is  expecting  a  wage  cut  or  the  loss  of  his  position. 

Sales  in  Seattle  and  Puget  Sound  cities  are  very  light, 
the  principal  movement,  such  as  it  is,  being  on  certain 
domestic  appliances  and  wiring  devices.  There  have  been 
no  recent  price  changes  of  consequence  and  none  is  ex- 
pected. Stocks  are  topheavy  and  virtually  every  line  is 
easily  obtainable.  Collections  are  from  fair  to  medium,  and 
no  new  credits  of  moment  are  being  asked  for  or  extended. 
Employment  conditions  in  Seattle  and  Sound  cities  are 
showing  improvement,  but  wage  cutting  is  an  every-day 
occurrence.  In  an  effort  to  stimulate  building  the  Tacoma 
master  builders'  association  and  the  Everett  association 
announced  wage  cuts  approximating  20  per  cent  effective 
May  1  and  April  1  respectively.  Seattle's  wage  cut  of  20 
per  cent  is  in  effect,  and  Portland  builders  will  follow  suit 
at  once,  it  is  understood.  Manufacturers  in  the  Portland 
district  report  business  very  spotty.  Jobbers  say  that  busi- 
ness in  general  is  very  slack,  the  principal  activity  being  in 
copper  wire  and  wiring  devices.  A  few  minor  price  reduc- 
tions are  reported  for  the  week,  but  porcelain  continues  to 
show  an  upward  tendency.  Collections  and  credits  remain 
virtually  unchanged,  the  average  of  collections  for  Portland 
being  about  fifty  days. 

Motors. — For  the  first  time  in  nearly  two  years  stocks  of 
fractional-size  motors  are  in  excess  of  demand  and  replen- 
ishments are  very  easy  to  obtain.  The  movement  of  larger 
sizes  is  negligible,  as  many  lumber  mills  and  manufacturing 
plants  which  contemplate  electric  installations  have  post- 
poned work. 

Knobs,  Tubes,  Cleats. — Stocks  on  hand  are  comparatively 
heavy,  and  demand  is  not  showing  the  increase  anticipated. 
Prices  are  holding. 

Lamps. — All  dealers  report  stocks  ample  and  deliveries 
easily  obtainable.     Demand  is  showing  little  improvement. 


SALT  LAKE  CITY— DENVER 

As  the  time  approaches  when  building  activities  should 
normally  begin  there  are  few  big  jobs  scheduled  for  im- 
mediate work.  Co-operative  efforts  on  the  part  of  all  who 
contribute  to  building  either  in  materials,  skill  or  rough 
labor  are  being  put  forth  in  the  hope  that  some  sort  of 
building  campaign  may  be  launched.  Realtors  on  their  part 
are  also  spending  huge  sums  to  spread  the  idea  that  this  is 
the  logical  time  to  erect  homes.  That  substantial  results  will 
accrue  from  this  concerted  drive  on  the  prospective  home 
builder  and  others  no  one  doubts.  Lumber  is  advertised  as 
being  back  to  a  pre-war  basis,  hardware  shows  substantial 
reductions,  and  plumbing  and  heating  costs  are  cut  from  25 
to  30  per  cent  from  the  level  that  was  maintained  for  several 
years  past.  The  financial  situation  continues  consei-vative. 
The  banks  report  the  demand  for  money  to  be  strong  as  ever, 
with  little  to  be  had.  Country  banks  are  reported  cutting 
down  their  loans  to  absolute  necessities,  notifying  city  banks 
that  there  can  be  no  lasting  relief  until  farmers  are  able  to 
market  their  products.  High  price  of  labor  is  one  of  the 
factors  that  stands  as  a  hindrance  to  building.  High  wage 
schedules  are  maintained,  despite  the  fact  that  thousands  of 
men  are  now  unemployed. 

Wire  can  be  had  in  plentiful  supply  from  jobbers.  The 
chaotic  condition  of  the  metal  market  holds  the  prices  down 
to  a  low  level. 

Conduit  is  also  affected  seriously  by  the  condition  of  the 
metal  market.  Orders  can  be  filled  for  immediate  delivery. 
Porcelain  stocks  are  ample  to  meet  present  needs.  Most 
back  orders  are  now  taken  care  of  by  manufacturers.  The 
price  shows  no  tendency  to  come  dowii,  quotations  being 
about  what  they  were  a  year  ago.  The  status  of  sockets 
is  about  the  same  as  that  of  porcelain,  while  the  outstand- 
ing feature  is  the  persistence  of  the  high  price  level. 


J 


April  2,  1921 


ELECTRICAL     WORLD 


799 


Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  from  Jobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Richmond  Picked  for  Credit 
Association  Meeting 

The  twenty-second  annual  meeting 
of  the  National  Electrical  Credit  Asso- 
ciation will  be  held  in  Richmond,  Va., 
on  May  19  and  20,  according  to  a  re- 
cent advice  from  headquarters  in  Chi- 
cago. The  name  of  the  meeting  place 
has  not  been  decided  upon  to  date,  and 
this  along  with  the  program  will  be 
announced  later.  This  meeting  city,  it 
seems,  should  permit  of  a  large  at- 
tendance from  the  states  in  the  South. 


Washing-Machine  Makers  Issue 
Laundering  Data 

Six  bulletins  dealing  with  the  sub- 
ject of  home  laundering  have  been 
issued  by  the  American  Washing  Ma- 
chine Manufacturers'  Association  for 
the  use  of  domestic  science  courses  in 
colleges,  women's  clubs  and  extension 
courses.  The  bulletins  deal  respec- 
tively with  removal  of  stains,  supplies 
for  the  home  laundry,  washing  cottons, 
linens,  woolens  and  silks,  machine 
washing,  ironing  and  the  layout  for  the 
equipped  home  laundry. 


Supply  Jobber  Adds  Residential 
Fixture  Studio 

The  F.  Bissell  Company,  Toledo, 
Ohio,  jobber  of  electrical  supplies,  will 
open  an  electric  lighting  fixture  studio 
in  the  Locke  residence  at  Madison  and 
Thirteenth  Streets.  The  residence  will 
adapt  itself  readily  to  the  display  of 
fixtures  actually  seen  and  hung  in  a 
room  corresponding  in  general  with 
that  in  which  they  are  to  be  used.  E. 
R.  Gillett,  manager  of  the  lighting- 
fixture  department,  will  be  manager  in 
charge. 


McKenney  &  Waterbury  Embark 
in  Jobbing  Business 

The  McKenney  &  Waterbury  Com- 
pany, Inc.,  which  was  recently  organ- 
ized through  the  acquisition  of  the  old 
McKenney  &  Waterbury  Company,  Bos- 
ton, by  Murvyn  W.  Vye  and  Alfred  J. 
Paine,  has  extended  its  activities  into 
the  general  field  of  electrical  supply 
jobbing-. 

Arrangements  are  being  made  to 
represent  various  manufacturers  of 
electrical  household  and  industrial 
equipment.  Among  the  lines  which 
will  be  carried  at  once  are  National 
metal  molding,  H.  T.  Paiste  taplets  and 
other  material.  Hart  &  Hegenian  wir- 
ing devices,  Square  D  switches,  and 
pole-line  hardware,  insulators,  cross- 
arms,  etc.     Various  changes  in  the  of- 


fices of  the  company  have  been  made  to 
render  the  executives  and  sales  staff 
more  accessible  to  visitors  and  custom- 
ei-s,  and  a  wiring  device  stock  depart- 
ment has  been  established  on  the  first 
floor. 


Holt  Power  Equipment  Enters 
Construction  Field 

The  Holt  Power  Equipment  Com- 
pany, Milwaukee,  Wis.,  which  has  been 
specializing  in  the  purchase,  sale  and 
reconstruction  of  generators  and  mo- 
tors, will  hereafter  and  in  addition  to 
its  present  activities  engage  in  elec- 
trical engineering,  construction  and 
maintenance  work,  particularly  in 
connection  with  industrial  light  and 
power  installations.  Ottomar  H. 
Henschel  has  become  financially  and 
actively  associated  with  Dean  S.  Holt 
of  this  company. 


Northwestern  Electrical  Equip- 
ment Changes  Location 

The  building  at  379-383  Washington 
Street,  New  York  City,  has  been  leased 
by  the  Northwestern  Electrical  Equip- 
ment Company,  at  present  at  35  Vesey 
Street.  The  old  location  is  only  25  ft. 
X  90  ft.,  six  floors  and  basement,  while 
the  new  building  will  be  60  ft.  x  60  ft., 
five  floors  and  basement.  The  com- 
pany expects  to  have  better  shipping 
facilities  from  now  on  and  to  be  able 
to  provide  better  service  in  the  supply 
jobbing  field.  The  change  must  be 
made  by  May  1  as  the  present  building 
has  been  sold. 


Michigan  Stamping  Purchases 
Toledo  Metal  Products 

The  Michigan  Stamping  Company, 
Detroit,  has  recently  purchased  the 
business  of  the  Toledo  Metal  Products 
Company,  1627-33  Dorr  Street,  Toledo, 
Ohio,  and  will  continue  the  manufac- 
ture and  sale  of  the  "EG"  line  of  outlet 
boxes,  covers  and  switch  boxes  formerly 
made  by  that  company.  The  Michigan 
Stamping  Company  business  history 
covers  a  period  of  over  twenty  years 
until  it  has  reached  a  capitalization  of 
$4,000,000. 

The  present  plant  of  the  Michigan 
company  in  Detroit  covers  61  acres  on 
a  36i-acre  site.  The  work  of  moving 
the  newly  acquired  electrical  depart- 
ment equipment  from  Toledo  to  Detroit 
is  well  under  way,  and  it  is  expected 
that  permanent  production  in  Detroit 
will  be  commenced  early  in  May.  A 
new  floor,  480  ft.  x  60  ft,  is  now 
under  construction  to  care  for  part  of 
this    new    manufacturing.      Meanwhile 


some  production  is  going  on  at  1631 
Dorr  Street  in  Toledo.  John  H.  French 
is  president,  H.  P.  Cope  is  vice-presi- 
dent, W.  F.  Tant  is  secretary  and 
treasurer,  and  A.  B.  Hoffman  will  be  in 
charge  of  the  newly  acquired  electrical 
department. 


Westinghouse  Lamp's  Bloomfield 
Plant  About  Ready 

The  new  Bloomfield  (N.  J.)  plant  of 
the  Westinghouse  Lamp  Company  is 
about  completed.  Started  last  spring, 
the  work  has  progressed  steadily.  The 
expansion  consists  of  230,014  sq.ft,  part 
of  which  is  an  extension  and  the  re- 
mainder an  entirely  new  building  of 
four  stories.  Ground  measurements  on 
the  extension  are  164  ft.  x  100  ft.  and 
94  ft.  X  80  ft.  On  the  new  building 
they  are  also  irregular,  550  ft.  x  100  ft. 
and  466  ft.  x  100  ft.  New  quarters  will 
be  provided  for  the  commercial  and 
general  engineering  departments,  for 
finished  stock,  for  a  special  lamp 
manufacturing  division  equipped  to  put 
out  5,000  special  lamps  a  day,  and  for 
shops,  etc.  On  the  roof  of  the  new 
building  is  a  long-range  wireless  tele- 
phone outfit. 


Progressive  Electric  Products 
Company  Changes  Name 

Because  of  the  similarity  of  the 
name  The  Progressive  Electric  Prod- 
ucts Company  to  that  of  other  com- 
panies, this  company  recently  changed 
its  name  to  The  Electric  Heat  Control 
Company.  It  is  located  at  2711  Church 
Avenue,  Cleveland.  There  has  been  no 
change  in  directors,  officers  or  in  manu- 
facturing. The  "King"  bell-ringing 
transformers  are  being  made  by  this 
company. 


Sherman  Law  Upheld  in  Phono- 
graph Record  Suit 

An  action  under  the  Sherman  law 
was  won  by  R.  H.  Macy  &  Company, 
New  York  City,  this  past  week  in 
which  that  company's  claim  that  the 
Victor  Talking  Machine  Company  had 
refused  to  sell  it  phonograph  records 
was  upheld  by  Judge  Mack  in  the  fed- 
eral court.  This,  it  is  alleged,  caused 
the  plaintiff  financial  loss  from  1914  to 
1917.  The  verdict  returned  grants  the 
Macy  company  $49,698,  which  under 
the  Sherman  anti-trust  law  will  be 
trebled.  An  appeal  will  be  taken,  it  is 
reported.. 


Refractories  Association  Re-elects 
Former  Officers 

When  the  Refractories  Manufactur- 
ers' Association  held  its  annual  meet- 
ing in  New  York,  on  March  16  to  18, 
these  officers  were  re-elected:  J.  D. 
Ramsey,  Elk  Fire  Brick  Company,  St. 
Marys,  Pa.,  president;  J.  L.  Green 
Laclede-Christy  Clay  Products  Com- 
pany, St.  Louis,  Mo.,  vice-presideat; 
C.  C.  Edmunds,  McLain  Fire  Brick 
Company,  Pittsburgh,  treasurer;  F.  W. 
Donahoe,  840  Oliver  Building,  Pitts- 
burgh,     the      association's      executive 
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offices,  secretary;  E.  M.  Durant  of  the 
Pacific  Clay  Products  Company,  Los 
Angeles;  Frank  J.  Helwig  of  the 
Standard  Fire  Brick  Company,  Pueblo, 
Col.,  and  C.  E.  Kapitzky  of  the  Federal 
Refractories  Company,  Cleveland,  were 
elected  to  the  executive  committee. 

Since  its  formation  eight  years  ago 
the  association  has  had  for  its  aim  in 
the  serving  of  its  client  industries  the 
closest  co-operation  possible  in  order  to 
standardize  as  far  as  possible  on  exist- 
ing molds,  sizes  and  types.  This  has 
resulted  in  the  elimination  of  many 
proposed  special  types  of  refractories 
for  so-called  special  purposes,  with 
consequently    lower    production    costs. 


to  be  assistant  general  manager,  and 
Stephen  Haas  was  appointed  vice- 
president  in  place  of  Mr.  Dyment. 

From  the  annual  report  net  profits 
for  1920  amounted  to  $1,356,689,  an 
increase  over  the  amount  submitted  for 
the  year  1919.  The  original  capital  of 
the  company  was  $10,000  when  Senator 
Nicholls  originated  the  syndicate 
thirty-three  years  ago;  the  assets  have 
since  grown  to  $31,000,000. 


St.  Louis  as  an  Electrical  Manu- 
facturing City 

That  advei-tising  of  the  electrical  in- 
dustry is  reacting  up  to  a  still  higher 
plane  is  evidenced  by  the  efforts  of  the 
St.  Louis  Electrical  Board  of  Trade  and 
the  St.  Louis  Chamber  of  Commerce  in 
working  up  a  two-page  article  on  ''St. 
Louis — the  Electrical  Center"  in  the 
March  issue  of  Greater  St.  Louis. 

Estimates  show  that  this  city  gives 
employment  to  between  8,000  and  10,- 
000  persons  in  the  electrical  industry, 
while  there  is  $50,000,000  invested  in 
the  various  electrical  factories.  There 
is  hardly  an  important  line  of  electrical 
apparatus  or  supplies  that  is  not  made 
in  St.  Louis,  according  to  the  report. 


Master  Electric's  Capital  Trebled 
in  First  Year 

Since  its  formation  a  year  ago  with 
a  capitalization  of  $50,000,  the  Master 
Electric  Company,  460  Beacon  Street, 
Dayton,  Ohio,  has  increased  its  capi- 
talization from  $100,000  to  $150,000  by 
a  recent  addition.  This  new  money  is 
being  used  as  increased  working  capi- 
tal and  to  take  care  of  the  company's 
rapidly  growing  business,  according  to 
recent  advices.  Much  of  this  business 
is  with  appliance  manufacturers.  E.  P. 
Larsch  is  president;  S.  A.  Brown  is 
treasurer;  R.  S.  Shonk  is  treasurer. 
On  March  1  F.  0.  Kirkpatrick  came  to 
the  company  as  vice-president  and 
sales  manager. 


Canadian  G.  E.'s  New  Officers 
and  1920  Report 

At  the  annual  meeting  of  the  Cana- 
dian General  Electric  Company,  Ltd., 
held  in  Toronto  on  March  21,  Frederic 
Nicholls,  in  retiring  as  president  and 
general  manager  to  assume  the  chair- 
manship of  the  board  of  dii'ectors,  said 
that  the  outlook  for  the  electrical  in- 
dustry was  most  promising  as  the  de- 
mand for  hydrorelectric  energy  was 
greatly  in  excess  of  the  supply.  A  sur- 
vey of  Canada's  water  power  shows 
nearly  20,000,000  hp.  available,  of 
which  only  2,000,000  hp.  had  been  util- 
ized. A.  E.  Dyment  was  elected  presi- 
dent and  J.  J.  Ashworth  was  promoted 
to  be  general  manager,  John  A.  Brem- 
ner,  heretofore  controller,  was  promoted 


Fire  Will  Not  Handicap  Austin 
Machinery  Corporation 

The  fire  in  the  Winthrop  Harbor 
(111.)  plant  of  the  Austin  Machinery 
Corporation  on  March  22,  while  exten- 
sive at  this  plant,  will  not,  according 
to  officials  of  the  corporation,  in  any 
way  interfere  with  production  and 
prompt  delivery  of  Austin  construc- 
tion machines,  as  practically  all  lines 
of  Austin  machinery  are  also  being 
built  at  the  plants  at  Muskegon,  Mich., 
as  well  as  at  the  former  plant  of  the 
Toledo  Bridge  &  Crane  Company  at 
Toledo,  Ohio.  President  B.  A.  Linder- 
man  immediately  arranged  for  the 
plants  at  Toledo  and  Muskegon  to 
increase  their  stock  pi'oduction  orders 
to  take  care  of  the  shortage  which 
would  otherwise  occur  through  the  loss 
of  the  Winthrop  Harbor  plant. 


San  Francisco  service  shop  and  ware- 
house. Additional  buildings  to  pro- 
vide facilities  for  assembling  and  test- 
ing electrical  machinery  for  use  on  the 
coast  will  be  erected  also,  it  is  an- 
nounced. Plans  for  the  first  gi'oup  of 
buildings  will  comprise  about  120,000 
sq.ft.  of  floor  space.  This  move  to 
increase  the  company's  service  on  the 
Coast  is  the  outcome  of  a  recent  visit 
of  officials  of  the  company  to  review 
conditions  there  in  the  electrical  indus- 
try and  prospects  for  the  future. 


Insulators  to  Be  Manufactured 
in  France 

The  Compagnie  Generale  d'Electro- 
Ceramique,  which  is  one  of  the  largest 
manufacturers  of  electrical  porcelain 
in  France,  has  completed  arrangements 
with  the  Jeffery-Dewitt  Insulator  Com- 
pany covering  the  manufacture  of  the 
J-D   high-tension    insulator    in    France. 

The  insulators  manufactured  by  the 
French  company  will  be  sold  in  France, 
Spain,  Portugal,  Italy  and  Belgium.  A 
new  factoi'y  for  the  manufacture  of 
these  insulators  will  be  erected  at 
Tarbes,  where  the  same  type  and  qual- 
ity of  insulator  will  be  made  as  are 
made  in  the  home  factory  at  Kenova, 
W.   Va. 

A  Dressier  tunnel  kiln  is  being 
erected,  and  it  is  stated  that  large 
orders  have  already  been  placed  by 
some  of  the  French  railway  companies, 
which  have  started  an  extensive  pro- 
gram of  electrification.  A.  L.  McLeod, 
vice-president  of  the  Jeffery-Dewitt  In- 
sulator Company,  has  just  returned 
from  Europe,  where  he  signed  the  con- 
tract mentioned  above.  He  returned 
very  enthusiastic  over  the  prospects  of 
business  to  be  done. 


Westinghouse  Expands  Service 
in  California 

The  Westinghouse  Electric  &  Manu- 
facturing Company  has  recently  pur- 
chased at  Emeryville,  across  the  bay 
from  San  Francisco,  a  twelve-acre 
tract  of  ground  upon  which  it  expects 
shortly  to  erect  buildings  that  will  give 
increased  advantages  and  space  to  its 


The  Habirshaw  Electric  Cable  Com- 
pany, 10  East  Forty-third  Street,  New 
York  City,  has  filed  notice  of  increase 
in  capital  stock  from  $31,500,000  to 
$33,000,000. 

The  Downing  Electrical  Company, 
Des  Moines,  Iowa,  has  made  arrange- 
ments with  the  Emerson  Electric  Man- 
ufacturing Company,  St.  Louis,  where- 
by it  will  distribute  the  Emerson  fans 
in  the  central  Iowa  territory. 

D.  B.  Wilson  announces  that  he  is 
with  Wilson  &  Ensign,  1405  Real  Estate 
Trust  Building,  Philadelphia,  and  has  no 
connection  with  Harris  &  Evans,  as 
was  stated  in  these  columns  on  March 
5.  Wilson  &  Ensign,  district  managers, 
represents  the  Wellman-Seaver-Morgan 
Company,  Benjamin  Engineering  Com- 
pany, Irwin  Manufacturing  Company, 
Superior  Die  Castings  Company  and  the 
Cleveland  Electric  Motor  Company. 

The  Page  Steel  &  Wire  Company  has 
transferred  its  general  sales  offices 
from  the  Union  Arcade  Building,  Pitts- 
burgh, to  1054  Grand  Central  Terminal, 
New  York  City.  District  sales  offices 
will  be  maintained  in  the  cities  where 
they  are  now  located;  in  Pittsburgh,  644 
Union  Arcade  Building:  Cleveland,  817 
Guardian  Building;  Chicago,  208  South 
La  Salle  Street,  and  in  Adrian,  Mich., 
at  the  company's  plant. 

The  Baraboo  Manufacturing  Com- 
pany, Baraboo,  Wis.,  manufacturer  of 
electrically  operated  refrigerating  units, 
has  increased  its  capital  stock  by  a  new 
issue  of  $50,000  of  preferred  stock. 

The  Hugro  Manufacturing  Company, 
Warsaw,  Ind.,  manufacturer  of  vacuum 
cleaners  and  washing  machines,  has  ap- 
pointed the  George  McKeever  Company, 
189  East  Long  Street,  Columbus,  Ohio, 
district  managers  for  central  Ohio  for 
its  "Airplane"  cleaners  and  washing 
machines. 

Laughlin  &  Barney,  dealers  in  ma- 
chine tools  and  agents  in  the  Pittsburgh 
district  for  the  Champion  Engineering 
Company,  Kenton,  Ohio,  manufacturer 
ol  electric  traveling  ci'anes,  will  remove 
from  their  present  quarters  in  the 
Wabash  Building  April  1  to  rooms  481- 
487  Union  Arcade,  Pittsburgh. 

J.  E.  Haetten  &  Company,  Inc.,  299 
Broadway,  New  York  City,  have  re- 
cently been  organized  by  J.  E.  Haetten 
and  J.  V.  Schmidt,  formerly  of  the  sales 
department  of  F.  H.  Niles  &  Company, 
New  York  City,  to  conduct  a  new  and 
second-hand  machinery  business.  The 
company  will  specialize  in  machine  tools 
and  power  equipment. 
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The  Valley  Electric  Company,  3157 
South  Kingshighway,  St.  Louis,  manu- 
facturer of  alternating-current  motors 
and  battery  chargers,  has  opened  a 
sales  office  in  the  Bush  Terminal  Sales 
Building,  130  West  Forty-Second  Street, 
New  York  City,  in  charge  of  C.  A. 
Sticht,  district  manager. 

The    Blaw-Knox   Company,    Blawnox 

(Pittsburgh),  Pa,  has  recently  estab- 
lished a  district  sales  office  in  Birming- 
ham, Ala.,  and  on  April  1  will  open  a 
new  sales  territory  in  the  Southwest, 
with  headquai-ters  in  Kansas  City,  Mo. 
The  Kansas  City  office,  which  is  in  the 
Interstate  Building,  is  in  charge  of  R. 
B.    Randall,    formerly    connected    with 


the  company's  Chicago  office,  who  will 
be  known  as  the  manager  of  the  South- 
western territory. 

The  Crane  Company,  836  South  Mich- 
igan Avenue,  Chicago,  has  recently 
established  offices  in  the  following 
places:  Scott  Building,  Erie,  Pa.,  in 
charge  of  Earl  Colton;  16  Carroll 
Street,  Madison,  Wis.,  in  charge  of  W. 
J.  Pick;  57  Eddy  Street,  Providence, 
R.  I.,  in  charge  of  Arthur  L.  Hinman, 
and  Miners  Bank  Building,  Wilkes- 
Barre,  Pa.,  in  charge  of  C.  H.  Bossard. 

The  Duplex  Electric  Company,  258 
Broadway,  New  York  City,  has  filed 
notice  of  increase  in  capital  stock  from 
$100,000  to  $125,000. 


Foreign  Trade  Notes 


THE  AUTOMATIC  &  ELECTRIC  FUR- 
NACES. LTD..  281  Gray's  Inn  Road.  Lon- 
don, W.  C,  1,  England,  announces  that  the 
Wild-Barfield  patent  rights  for  Germany, 
Poland  and  the  former  Austria-Hungary 
have  been  purchased  by  the  C.  Lorenz 
Aktiengesellschaft.  and  that  the  latter  com- 
pany has  placed  an  order  for  various  parts 
to  complete  about  100  furnaces. 

THE  CRANE  COMPANY,  836  South 
Michigan  Avenue,  Chicago,  has  recently 
established  an  office  in  the  Oliver  Building, 
Sherbrooke,  Quebec,  in  charge  of  Charles 
La  Prairie.  The  company  has  also  opened 
an  office  in  the  Central  Building,  Victoria, 
B.  C,  Canada,  in  charge  of  R.  W.  Mur- 
doch. 

INTERNATIONAL  INDUSTRIAL  FAIR 
IN  HOLLAND. — The  manager"  of  the  In- 
ternational Industries  Fair  to  be  held  at 
Utrecht,  Holland,  from  Sept.  6  to  16,  1921, 
have  issued  a  booklet  giving  details  regard- 
ing same.  Further  information  may  be 
obtained  from  L.  Wittert  van  Hoogland, 
secretary  the  Netherlands  Chamber  of  Com- 
merce, 44  Beaver  Street,  New  York  City. 

ELECTRIC  EQUIPMENT  FOR  STEEL 
MILL  IN  SOUTH  AFRICA. — The  South 
.\frica  Iron  &  Steel  Corporation,  Ltd.,  has 
announced  plans  for  the  erection  of  a  new 
steel  plant,  to  include  electrically  driven 
steel  rolling  mills,  steel  furnaces  and  coke 
ovens,  with  equipment  for  the  recovery  of 
tar,  sulphate  of  ammonia  and  benzol,  and 
probably  with  electric  furnaces.  The  cost 
is  estimated  at  £2,200,000. 

EXTENSION  OF  ELECTRICAL  SERV- 
ICE IN  BOHEMIA. — The  electric  generat- 
ing capacity  of  the  East  Bohemian  electric 
power  house  at  Trutnov  (Trautenau).  ac- 
cording to  Trade  Commissioner  Geringer 
of  Prague,  is  being  increased  from  4,500 
kw.  to  10,000  kw.  At  present  the  plant  is 
furnishing  electricity  to  six  towns,  about 
ninety  communities  and  a  hundred  factories 
of  northeastern  Bohemia,  and  the  proposed 
extension  will  provide  for  supplying  energy 
within  a  radius  of  more  than  30  km.  from 
Trutnov.  Hydro-electric  plants  will  supply 
part  of  the  additional  energy.  The  cost 
of  the  proposed  undertaking  is  estimated 
at  35,000.000  crowns.  Government  aid  is 
being  given  to  the  project. 

T.  H.  WATSON  &  COMPANY,  Ltd.. 
Sheffield,  England,  and  the  ELECTRIC 
FURNACE  CONSTRUCTION  COMPANY. 
Philadelphia,  announce  that  arrangements 
have  been  made  with  the  General  Combus- 
tion Company  of  Canada,  Ltd.,  New  Birks 
Building,  Montreal,  to  handle,  build  and 
sell  their  various  electric  smelting,  melting 
and  refining  furnaces  in  Canada.  The  Ca- 
nadian rights  of  the  Greaves-Etchells  type 
of  furnace  are  also  included  in  the  arrange- 
ments made.  The  American  company  will 
also  co-operate  with  the  Canadian  company 
on  the  supply  and  installation  of  the  va- 
rious types  of  electrically  heated  core  and 
mold  drying  ovens,  annealing  and  heat- 
treating  furnaces,  and  on  electric  furnace 
problems  in  general, 

VICTORI.^,  AUSTRALIA,  ASKS  TEN- 
DERS ON  STEEL  POLES  AND  COPPER 
CABLE.. — Tenders  are  invited  by  the  State 
Electricity  Commission  of  Victoria.  Aus- 
tralia, for  600  steel  poles  for  carrjing  three 
three-phase,  22,000-volt  feeder  cables  and 
two  metallic  return  telephone  circ'.its,  and 
for  250  miles  of  hard-drawn  copper  cable 
for   the   Morwell    power  scheme.      Copies  of 


specification  No.  47.  covering  the  steel  poles, 
and  specifications  No.  66.  covering  the  cop- 
per cable,  have  been  forwarded  by  A.  W. 
Ferrin.  trade  commissioner,  and  have  been 
placed  on  sale  at  the  Bureau  of  Foreign 
and  Domestic  Commerce,  district  offices,  734 
Custom  House,  New  York  City,  and  1424 
First  National  Bank  Building.  Chicago, 
Tenders  must  be  received  at  the  office  of 
the  Electricity  Commission,  Melbourne,  Aus- 
tralia, on  May  31.   19  21. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce.  Washington,  by  mentioning  the 
number. 

.\n  American  commercial  agent  who  has 
sales  and  office  connections  in  France  (No. 
34.592)  is  in  the  United  States  and  desires 
to  be  placed  in  communication  with  firms 
with  a  view  to  securing  an  agency  for  thf 
sale  of  electrical  supplies,  lamps,  cables, 
etc. 

An  inquiry  has  been  received  by  a  consul 
in  Rumania  (No.  34.562)  for  descriptive 
literature  and  catalogs  for  orders  on  a 
commission  basis  of  light  switches,  light 
brackets,  etc.,  suitable  for  large  apartment 
houses. 

An  inquirer  in  Rumania  (No.  34.573)  de- 
sires to  purchase  hot-air  engines  for  small 
water  plants  or  lighting  for  houses. 

A  mercantile  firm  in  England  (No.  34,- 
588)  desires  to  purchase  and  secure  an 
agency  for  electric  vehicles,  particularly 
1,500-lb.,  1-ton-type  delivery  vans,  and  elec- 
tric battery  charging  equipment. 

A  firm  of  commission  agents  dealing  in 
machinery  in  Canada  (No.  34.598)  desires 
to  obtain  an  agency  for  the  sale  of  elec- 
tric lighting  plants  for  farms,  milling  and 
elevating  machinery,   etc. 


New  Apparatus  and  Publications 


RIVET  HEATER.— The  General  Electric 
Company,  Schenectady,  N.  Y..  has  recently 
developed  a  new  type  of  rivet  heater,  suit- 
able for  work  in  shipyards,  building  con- 
struction,   structural   steel    work,    etc. 

METAL  STATISTICS.— The  fourteenth 
annual  edition  of  the  Metal  Statistics,  1921, 
has  been  published  by  the  American  Metal' 
Market  and  Daily  Iron  and  Steel  Report. 
81    Fulton    Street,   New   York   City. 

BRUSH  HOLDERS.— D.  B.  Flower,  1217 
Spring  Garden  Street.  Philadelphia,  is  dis- 
tributing two  leaflets  covering  different 
types  ot  Flower  brush  holders  for  industrial 
motors. 

SERIES  LIGHTING  CUT-OUT.  —  The 
General  Electric  Company,  Schenectady,  N. 
Y.,  has  recently  developed  a  new  automatic 
cut-out  in  series  incandescent  street  lighting. 

DAMPER  REGULATOR. — A  new  hydrau- 
lically  operated  damper  regulator  for  boiler 
pressure  up  to  250  lb.  has  recently  been 
developed  by  the  Atlas  Valve  Company, 
282    South    Street,    Newark,    N.    J. 

CONVEYOR. — Publication  2.000  issued  by 
the     Cutler-Hammer     Manufacturing     Com- 


pany. Milwaukee,  describes  the  "C-H"  dis- 
patch conveyor,  which  is  designed  partic- 
ularly for  newspaper  and  magazine  publish- 
ing plants. 

HEATING  DEVICES. —  The  Electric 
Heating  &  Manufacturing  Company,  Seattle, 
Wash.,  Is  distributing  a  booklet  describing 
the  Apfel's  "Heet-feet"  heating  apparatus 
and  other  electrical  heating  devices. 

CONNECTORS  AND  TESTING  CLIPS. 
— The  Frankel  Connector  Company,  Inc., 
177-179  Hudson  Street,  New  York  City,  is 
distributing  a  catalog  covering  its  solder- 
less  electrical  connectors,   testing  clips,  etc. 

STORAGE  BATTERY  PARTS.— The  W. 
F.  Battery  Supply  Company,  1618  North 
Broad  Street,  Philadelphia,  has  issued  a 
new  catalog  covering  its  products,  entitled 
"Everything  in  'Storage  Battery  Parts  and 
Shop  Equipment'  for  Manufacturers  and 
Service  Stations," 

AUTOMATIC  STARTERS.— Leaflet 
1660-A,  distributed  by  the  Westinghouse 
Electric  &  Manufacturing  Companv,  Bast 
Pittsburgh,  Pa.,  describes  its  type  F  auto- 
matic starters  for  squirrel-cage  induction 
motors. 

REGENERATIVE  COMPRESSOR.— Bul- 
letin No.  350  issued  by  the  Griscom-Russell 
Company,  90  West  Street,  New  York  Citv, 
describes   the  G-R  regenerative  compressor. 

CIRCUIT  BREAKER.  —  The  Automatic 
Reclosing  Circuit  Breaker  Company,  Colimi- 
bus,  Ohio,  is  distributing  bulletin  No.  312, 
covering  its  automatic  reclosing  breaker. 

GENERATORS.  MOTOR-GENERATORS 
AND  DYNAMOTORS. — The  Electric  Spe- 
cialty Company,  Stamford.  Conn.,  has  issued 
bulletin  No.  231.  covering  its  high-voltage 
generators,  motor-generators  and  dynamo- 
tors,  designed  especially  for  radio  work 
ranging  in  capacity  from  20  to  1,500  watts, 
and  from  350  to  2.200  volts. 

PULVERIZED  COAL.  —  The  Tuller-Le- 
high  Company,  FuUerton,  Pa.,  is  distribut- 
ing bulletin  No,  600.  entitled  "Pulverized 
Coal    for    Boilers." 


New  Companies 


THE  SANFORD  ELECTRIC  CORPORA- 
TION. Belleville,  N.  J.,  has  been  incor- 
porated by  George  C.  Sturdy,  J.  Blake  Kel- 
logg and  Lester  C.  Burdett,  71  Rutgers 
Street.  The  company  is  capitalized  at 
$250,000  and  proposes  to  manufacture  elec- 
trical appliances  and  equipment. 

THE  IVAR-LITE  COMPANY,  INC.,  Bos- 
ton, has  been  incorporated  with  a  capital 
stock  of  $250,000  to  manufacture  electric 
lighting  equipment  and  other  electrical 
apparatus.  The  incorporators  are  G.  Ivar 
Johnson,  Robert  G.  E.  Willson  and  Herbert 
E.  Pheeney,  8  Brewster  Terrace,  Brookline, 
Mass. 

THE  WASHERETTE  CORPORATION. 
Rochester,  N.  Y..  has  been  incorporated  by 
J.  J.  and  T.  R.  Finucane  and  H.  P.  Sickels, 
Rochester.  The  company  is  capitalized  at 
$200,000  and  proposes  to  manufacture  elec- 
trically operated  washing  machines  and 
parts. 

THE  UNIVERSITY  BATTERY  &  ELEC- 
TRIC COMPANY,  Enid.  Okla..  has  been 
incorporated  by  G.  E.  Darland,  C.  P.  Harris 
and  I.  F.  Conkling,  Enid.  The  company  is 
capitalized  at  $100,000  and  proposes  to 
manufacture  electric  storage  batteries  and 
other  electrical  equipment. 

THE  GENERAL  INDUSTRIAL  X-RA^ 
COMPANY.  Milwaukee.  Wis.,  has  been  in- 
corporated by  E.  H.  Karrer,  246  West 
Water  Street,  William  Guilliaume  and  Otto 
Herman.  The  company  is  capitalized  at 
$100,000  and  proposes  to  manufacture  med- 
ical  equipment. 

GREENWICH  ELECTRIC  COMPANY. 
Hamburg.  Pa.,  has  been  organized  with  a 
capital  stock  of  $5,000  to  operate  a  light 
and  power  system  in  Hamburg.  H.  H. 
Shollenberger   is   treasurer. 

THE  EVANSPORT  LIGHT  &  POWER 
COMPANY.  Evansport,  Ohio,  has  been  or- 
ganized to  furnish  light  and  power  service 
in  Evansport  and  Stryker. 

THE  LAMBERT  LIGHT  &  POWER 
COMPANY,  Grundy,  Va..  has  been  incor- 
porated with  a  capital  stock  of  $10,000  by 
J.  W.  Lambert,  president,  and  J.  E.  Lam- 
bert,  secretary. 

THE  ROMNEY  POWER  COMPANY, 
Romney.  W.  Va..  has  been  incorporated 
with  a  capital  stock  of  $25,000  bv  James  O. 
and  E.  H.  Blue  and  J.  W.  ShuU. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  March  8,    1921) 

1.370.971.  Light  Projector;  Lyman  C. 
Josephs.  Jr..  United  States  Army.  App. 
tiled  June  6.  1919.  Military  and  naval 
searcWight. 

1.370,987.  Apparatus  for  Electrically 
Welding  Plates;  Thomas  E.  Murray.  Jr.. 
Brooklyn,  N.  Y.  Spot-welding  plates  of 
largo   area. 

1.370.989.  Electric  P'i-rnace  ;  Ralph  D. 
Xye,  Canton,  Ohio.  App.  filed  July  9. 
1920.  Means  for  disconnecting  the  cur- 
rent conductor. 

1.370,992.  Typewriter;  Alfred  B.  Parker. 
iMonroe,  La.  App.  filed  Nov.  28,  1919. 
Automatic  carriage  return. 

1,371,000.  Puff  Iron  ;  Benjamin  Schindler 
and  Jacob  G.  Viertle.  Freeport,  N.  Y. 
App.  filed  April  24,  1919.  Heads  of  dif- 
ferent sizes  and  shapes  readily  sub- 
stituted. 

1.371.010.  x-Rat  System  ;  Harry  F.  Waite, 
New  York.  N.  Y.  App.  filed  Jan.  17. 
1920.  Single  transformer  used  for  either 
of  two  X-ray  generating  tubes. 

1,371,02.S.  Impulse  Starter;  James  McC. 
Edwards.  Cedar  Heights,  la.  App.  filed 
Jan.    21,   1920.      For  automobile   magnete. 

1,371,049.  .\njuSTAELE  Resistance  Unit; 
Benjamin  F.  Oler.  Woodbury  Heights, 
N.  J.  App.  filed  Sept.  28.  1918.  Sliding 
contact  inside  coil. 

1.371,061.  Condenser;  Clarence  D.  Tuska, 
Hartford,  Conn.  App.  filed  March  29, 
1919.     Variable,  for  wireless  work. 

1.371.092.  Battery-Sealing  Means;  Wal- 
ter E.  Holland  and  James  M.  Skinner. 
Philadelphia.  Pa.  App.  filed  July  8.  1919. 
Threaded  rubber  sleeve  around  terminal 
post. 

1.371.093.  Battery  Connection;  Walter  E. 
Holland  and  James  M.  Skinner,  Phila- 
delphia, Pa.  App.  filed  July  8,  1919.  An 
insulated  conductor  and  terminal  connec- 
tion. 

1.371.094.  Means  for  Electric  Arc  Weld- 
ing, Cutting  and  the  Like  :  Claud  J. 
Holslag.  South  Orange.  N.  J.  App.  filed 
Nov.  16.  1920.  Two  or  more  series-con- 
nected arcs. 

1,371,114.      Spark    Intensifier  ;    Ralph    L. 

Proesch.    Beaver    Dam.    Wis.      App.    filed 

Feb.  9,  1920.     Auxiliary  gap. 
1,371,164.        Self-Winding     Clock  ;      Fritz 

Guye,  Neuchatel,  Switzerland.     App.  filed 

-\pril  25,  1919.     Wound  by  electric  motor. 
1,371,192.      Rheostat;   Edward   M.   Bentlev, 

Lawrence,  N.  J.      App,  filed  Aug.   7,  1919. 

Flexible   metallic   ribbon   bending   over   a 

curved   contact  surface. 

(Issued  March  15.  1921) 

1.371,228.  Reduction  of  Static  Inter- 
ference I.N  Radio  Receiving  .Stations  ; 
Austen  M.  Curtis.  Brooklyn,  N.  Y.  App. 
filed  Oct.  8,  1917.     Wave  filter. 

1,371,233.  Rotor  for  Squiurel-Cage  In- 
duction Motors  and  Method  of  Secur- 
ing the  Windi.mg  Thereto.  Joens  E. 
Fries.  Birmingham.  Ala.  App.  filed  .\ug. 
21.  1918.  No  screws  or  other  mechanic-al 
joints.  End  rings  formed  by  spot-welding 
several  duplicates  of   punchings  of   rotor. 

1.371,287.  Rheostat  a.nd  Process  of  Mak- 
ing the  Sa.me  ;  Charles  Wirt,  Philadel- 
phia. Pa.  App.  filed  March  23,  1918. 
Extremely  compact. 

1.371.298.  Telephone  and  Call  Signal 
System  ;  Alva  B.  Clark,  Brooklvn,  N,  Y. 
App.  filed  Sept.  20.  1918.  Circuit  efBcient 
for  transmitting  currents  of  ringing  or 
talking  frequency. 

1.371.299.  Apparatus  for  Effecting  Ex- 
othermic Chemical  Syntheses  at  High 
Temperature  and  Pressure;  Georges 
Claude,  Paris,  France.  App.  filed  PVb.  2, 
1920. 

1,371,301.  Combined  Feeder  and  Magnetic 
Separator  ;  Henry  Converse,  Winona. 
Miss.  App.  filed  Aug.  21,  1920.  For  use 
with  cottonseed,  grain  or  similar  material. 


1.371,310.  Trailing  -  Cable  Fuse  and 
Handle  ;  Joseph  F.  Joy.  Pittsburgh.  Pa. 
.\pp.  filed  June  19,  1920.  For  mining 
machinery. 

I.:i71.367.  Winding  Machine;  WilUam 
Grunow,  New  York,  N.  Y.  App.  filed 
Feb.  23,  1918.      For  forming  wire  coils. 

1.371,378.  Oil-Testing  Apparatus;  Lau- 
rence M.  Klaubcr,  San  Diego,  Cal.  App. 
filed  July  25,  1919.  To  test  oil  without 
lemoving  it  from  case  of  transformer, 
oil   switch,   etc. 

1.371,404.  High-Potential  Electric  Ma- 
chine; Reinhold  H.  Wappler.  Y^onkers, 
N.  Y.  App.  filed  June  26.  1918.  Com- 
posite type. 

1.371,414.  Nickel  Plating;  Thomas  A. 
Edison,  Llewellyn  Park,  West  Orange, 
N.  J.     App.  filed  June  17,  1919.- 

1,371,420.  Portable  Electric  .\rc  Light; 
Edward  Hirt,  Weymouth,  Mass.  App. 
filed  Jan.  2,  1917.     Carried  in  one  hand. 

l.?71.466.  Electrolyte;  Alvin  A.  Breiten- 
wiseher  and  George  A.  Howland,  Detroit, 
Mich.  App.  filed  April  30.  1920.  Capable 
of  hardening  when  allowed  to  set. 

1.371.471.  Method  and  Apparatus  for 
Duplex  Cable  Signaling  ;  Louis  Cohen, 
Washington.  D.  C.  App.  filed  May  27. 
1919.      Overland   lines   or   cables. 

1.371,507.  X-Rat  Stand  and  Table;  Will- 
iam Meyer,  Chicago,  111.     App.  filed  April 

12.  1918. 

1.371.523.  Circuit  Interrupter;  Joseph 
Slepian.  Pittsburgh,  Pa.  App.  filed  Sept. 
7.  1917.  For  quickly  de-energizing  hold- 
ing electromagnet. 

1.371.558.  System  of  Control:  Arthur  J. 
Hall.  Wilkinsburg.  Pa.     App.  filed  March 

13.  1916.      Electric   railway   motors. 

1.371.559.  System  of  Control;  Rudolf  E. 
Hellmund,  Swissvale,  Pa.  App.  filed 
July  5,  1917.  For  pi'eventing  slippage  of 
wheels  of  locomotive  during  accelerating 
or  regenei-ative  period. 

1.371.560.  Relay  ;  Rudolf  E.  Hellmund, 
Swissvale.  Pa.  App.  filed  Sept.  28,  1917. 
Low-voltage  tripping  devices  for  poly- 
phase motor  circuits. 

1.371.561.  Circuit-Interrupting  Device; 
Henry  D.  James.  Edgewood  Park,  Pa. 
App.  filed  Sept.  1,  1917.  Low-voltage 
tripping  device. 

1.371.566.  Control  System;  Paul  L.  Mardis 
and  Lynn  G.  Riley,  Wilkinsburg,  Pa. 
App.  filed  July  12,  1917.  Electric  rail- 
way veliicles. 

1.371.567.  Radio  Receiving  System  ;  Robert 
H.  Marriott,  Bremerton,  Wash.  App.  filed 
Dec.  26,  1916.  Means  for  treating  dis- 
tributing  electric   forces. 

1,371.603.  System  of  Control;  John  A. 
Clarke.  Jr.,  and  Samuel  B.  Schenck,  Wil- 
kinsburg, Pa.  App.  filed  Nov.  5,  1915. 
Electric  railway  vehicle. 

1.371,620.  Commutating  Means  for  Dyna- 
mo-Electric Machines  ;  Flovd  T.  Hague, 
Pittsburgh,  Pa.      App.   filed   Aug.    7,  1916. 

1.371,647.  Armature  -  Winding  Device; 
Henry  K.  Sandell,  Chicago,  111.  App.  filed 
March  18.  1920.  For  holding  and  revolv- 
ing armature. 

1,371.661.  .Storage-Battery  Grid;  Edward 
F.  Andreae,  Newark,  N.  J.  App.  filed 
May    29,   1918.      Pasted-type  plate. 

1.371.698.  Process  of  and  Apparatus  for 
Electrolysis  ;  Oscar  Linder.  Chicago,  III. 
App.  filed  Jan.  11,  1918.  For  completely 
eliminating  salts  and  other  ionized  chem- 
icals. 

1.371.699.  Process  for  the  Purification 
OF  Porous  or  Gelatinous  Materials; 
Oscar  Linder,  Chicago,  111.  App.  filed 
Jan.  11.  1918.  Eliminating  and  recover- 
ing metallic  salts,  acids  and  other  chem- 
icals. 

1,371.717.       Telepho.ve    System  ;     Ray     S. 

Wilbur,  Lyndhurst,  N.  J.     App.  filed  Dec. 

28,     1918.       Transmission    of    fi'equencies 

outside  the  designed  range. 
1.371. 728.       Submarine     Sound    Detector: 

Theodore  Bodde.  Lynn,  Mass.     App.   filed 

Sept.     2,     1916.        For     detecting     sounds 

emitted  imdei-  watei". 
1,371,737.     Telephone  Exchange  System  : 

Henry  P.   Clausen.    Mount  Vernon.   N.   Y. 

App.     filed    July     11.     1919.       Alternating 

current  for  operating  switch. 

1.371.746.  Electric  Storage  Battery: 
Charles  J.  V.  Fery.  Paris.  France.  App. 
filed  March  24.  1919.  Capable  of  replac- 
ing dry  batteries. 

1.371.747.  Telephone  Stand:  Charles 
Fischer,  New  Y'ork,  N.  Y.  App.  filed  May 
20.  1919.     For  holding  receiver  to  ear. 

1.371.748.  High-Capacity  -Selective  Sig- 
naling System  ;  Joseph  C.  Field,  Orange, 
N.  J.  App.  filed  June  24.  1911.  Step- 
by-step  selective  devices. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  .Way 


New  England  States 

MIDDLEIBURY,  VT.  —  The  Hortonia 
Power  Company.  Brandon,  contemplates  re- 
building its  power  plant  at  Middlebury, 
which  was  recently  destroyed  by  fire,  caus- 
ing a  loss  of  about  $40,000. 

FRAMINGHAM,  M.\SS.  —  Considerable 
electrical  equipment  will  be  installed  in  the 
four-stoi'y  extension  to  be  built  at  the  plant 
of  the  Dennison  Manufacturing  Company, 
manufacturer  of  paper  products. 

HOLYOKE,  MASS. — The  Lj-man  Mills 
have  awarded  a  contract  to  the  Swan 
Rigging  Company.  145  State  Street.  Spring- 
field, for  the  installation  of  a  2.500-kw. 
turbo-generator  and  auxiliary  operating 
equipment  in  the  power  plant  at  their 
local  cotton   mills. 

NATICK,  MASS. — Electrical  equipment 
will  be  installed  in  the  three-story  shoe 
manufacturing  plant  to  be  consti'ucted  by 
C.  W.  Dean  &  Company,  North  Main  Street, 
at  an  estimated  cost  of  $100,000. 

SPRINGFIELD.  MASS.  —  The  United 
Electric  Light  Company  has  awarded  a 
contract  to  the  Adams  &  Buxton  Construc- 
tion Company  for  the  installation  of  under- 
ground conduits  in  Liberty  and  Carew 
Streets.  Page  Boulevard  and  neighboring 
thoroughfares,   about   300,000   duct  feet. 

PROVIDENCE.  R.  I.— Application  will 
soon  be  made  by  the  Penal  and  Charitable 
Commission  to  the  General  Assembly  for 
an  appropriation  of  $80,000  for  the  instal- 
lation of  electric  light  and  power  equipment 
at   the   state  prison. 

NEW  H.WEN.  CONN. — Plans  have  been 
filed  by  the  United  Electric  Illuminating 
Company.  84  Temple  Street,  for  the  con- 
struction of  a  70-ft.  X  90-tt.  addition  to 
its  steam  power  plant  on  Grand  Avenue. 
to  cost  about  $40,000. 


Middle  Atlantic  States 

BUFFALO.  N.  Y. — The  Standard  Mill- 
ing Company  49  Wall  Street.  New  York 
City,  plans  to  erect  a  flour  mill  at  the  foot 
of  Louisiana  Street.  Buffalo,  to  cost  about 
$9,000,000.  The  installation  as  proposed 
will  require  about  16,000  hp.  and  will  be 
furnished  by  one  of  the  local  electric  com- 
panies. A.  E.  Ba.xter  Engineering  Com- 
pany, EUicott  Square,   is  engineer. 

ILION.  N.  Y. — Plans  are  under  way  for 
the  installation  of  an  ornamental  street- 
lighting  system  in  the  business  district. 

JAMESTOAVN.  N.  Y.  —  The  Board  of 
Water  and  Lighting  Commissioners,  it  is 
reported,  has  received  bids  for  the  con- 
struction of  an  addition  to  the  municipal 
electric  power  plant  on  Steele  Street. 

NEW  YORK.  N.  Y. — Electrically  oper- 
ated hoisting  and  conveying  machinery, 
loading  and  unloading  equipment,  etc..  will 
be  installed  in  the  new  seven-story  freight 
terminal  to  be  erected  by  the  Pouch  Ter- 
minal Company.  17  State  Street.  New  York 
City,  at  Clifton.  S.  I.  A  similar  building 
will  also  be  built  by  the  American  Dry 
Dock  Company,  17  State  Street,  New  York 
City,  an  afflliated  organization,  at  Tomp- 
kinsville.  S.  I.  The  structures  will  be 
120  ft.  X  160  ft.  Contracts  for  the  construc- 
tion of  the  buildings  have  been  awarded  to 
the  Turner  Construction  Comp^,ny.  242 
Madison   Avenue,   New  York  City. 

BUTLER,  N.  J.  —  Arrangements  have 
been  made  by  the  City  Council  for  the  in- 
stallation of  a  switchboard  and  accessory 
equipment  at  tho  municipal  electric  power 
plant. 

NEWARK,  N.  J. — Plans  are  under  way 
for  a  number  of  improvements  and  exten- 
sions to  the  street-lighting  system  in  dif- 
ferent parts  of  the  city.  It  is  proposed 
to  remove  the  arc  lamps  now  used  on 
Broad  Street  and  substitute  modern  fix- 
tures. Market  Street  will  also  be  provided 
with  new  fixtures.  Harry  R.  Jackson,  elec- 
trical engineer  has  been  engaged  to  make 
a  survey  and  estimate  of  cost. 
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PERTH  AMBOY.  N.  J. — The  Board  of 
Aldermen  has  authorized  City  Purchasing 
Agent  Martin  Olsen  to  award  contracts 
for  equipment  for  the  ornamental  lightmg 
system  on   Madison  Avenue. 

ROOSEVELT,  N.  J.  —  Negotiations  are 
under  wav  between  the  Borough  Council 
and  the  Public  Service  Company  for  a  new 
lighting  contract  providing  for  a  number 
of  improvements  to  its  system  as  well  as 
a  new  commercial  service  to  the  East  Rail- 
way  district. 

ALTOOXA,  PA.  —  The  Penn  Central 
Light  &  Power  Company  has  applied  to 
the  Public  Service  Commission  for  per- 
mission to  issue  $655,000  in  bonds  for  pro- 
posed  extension,    improvements,   etc. 

HARRISBURG.  PA. — The  Harrisburg 
Light  &  Power  Company  has  applied  to 
the  Public  Service  Commission  for  per- 
mission to  issue  $33,000  in  bonds  to,r 
extensions  and  betterments  to  its  system- 

HARRISBURG,  PA,  —  The  Harrisburg 
Pipe  Bending  Company  plans  to  install  new 
equipment  at  its  power  house,  including 
stokers,   boilers  and  auxiliary  apparatus. 

BALTIMORE,  MD.  —  The  Public  Im- 
provement Commission  is  planning  exten- 
sions to  tlie  municipal  electrical  conduit 
system   to   cost   about    $1,000,000. 

GLEXBURXIE  MD. — The  Public  Serv- 
ice Commission  has  approved  a  franchise 
granted  to  Grover  C.  Morgan  for  the  in- 
stallation and  operation  of  a  light  and 
power   system    in   Glenburnie. 

NORFOLK,  VA. — Extensions  and  im- 
provements are  contemplated  to  the  munic- 
ipal waterworks  system,  to  cost  about  $700,- 
000.  Considerable  electrical  equipment  will 
be  required. 

PORTSMOUTH,  VA, — Plans  are  under 
way  for  the  construction  of  additions  to 
the  electric  pumping  plant  connected  with 
the  waterworks  system.  George  J.  Jervey, 
Municipal  Building,   is  city  manager. 

WASHINGTON.  T>.  C— Bids  will  be  re- 
ceived at  the  office  f  the  District  Commis- 
sioners, room  509,  District  Building,  Wash- 
ington, D.  C,  until  April  8  for  electric 
lighting,  power  nd  telephone  conduits  and 
■wiring  in  the  psychopathic  branch  of  the 
Gallinger  Municipal  Hospital,  on  Reserva- 
tion No.  13,  Massachusetts  Avenue  and 
Twenty-first  Street,  Southeast.  Proposal 
blanks,  plans  and  specifications  may  be 
obtained  from  the  Chief  Clerk,  Engineer 
Department,  room  427,  District  Building. 


JOHNSTON.  ILL. — The  Central  Illinois 
Public  Service  Company,  Mattoon,  has 
closed  a  contract  to  supply  power  to  a  mine 
near   Johnston    City. 

WISCONSIN  RAPIDS.  WIS. — The  Elec- 
tric Light  and  Water  Commission/is  con- 
sidering the  erection  of  a  substation  in 
the  eastern  part  of  the  city. 

DES  MOINES,  IOWA. — Plans  are  being 
prepared  for  the  construction  of  a  new  elec- 
trically operated  pumping  plant,  to  cost 
about  $150,000.  Bids,  it  is  understood, 
will  be  asked  for  in  about  sixty  days.  Al- 
vord  &  Burdick,  141S-20  South  Dearborn 
Street,    Chicago,    are   engineers. 

JOPLIN,  MO. — The  LTnion  Iron  Works, 
623  Kentucky  Avenue,  contemplates  Im- 
provements to  its  plant,  including  the  in- 
stallation of  new  machinery  and  the  con- 
struction of  a  power  house,   20  ft,  x  40   ft, 

KANSAS  CITY,  MO.  —  The  Western 
Tablet  Company  contemplates  the  erec- 
tion of  a  new  power  house.  40  ft.  x  100  ft., 
at  its  factory  at  Eleventh  and  Mitchell 
Streets,  to  cost   about  $35,000. 

SPRINGFIELD,  MO. — The  erection  of  an 
electric  line  from  the  city  limits  to  Sun- 
shine School  is  planned  by  the  Springfield 
Gas   &    Electric    Company. 


North  Central  States 

<?R.\ND  RAPIDS.  MICH.— The  Creston 
Improvement  Association  has  appointed  a 
committee  to  make  investigations  relative 
to  installing  a  boulevard  lighting  system  in 
Creston  from  the  east  end  of  the  Leonard 
Street  bridge  to  Plainfield  Avenue,  then 
north  on  Plainfield  Avenue  to  the  Plainfield 
School.     Ole,  Henderson  is  chairman. 

DAYTON,  OHIO.— The  Dayton  Power 
&  Light  Company,  it  is  reported,  will  fur- 
nish power  for  the  operation  of  the  Dayton 
&  Western  Xraction  Companjn,  Dayton, 
after  July  1.  To  provide  for  the  change 
in  service,  a  substation  will  be  constructed 
at  West  Alexandria  and  units  will  be  In- 
stalled for  the  conversion  of  the  33,000 
volts,  60-cycIe,  to  660  volts  direct  current. 
Changes  will  be  made  at  Stop  8,  6  miles 
from  the  city,  including  the  installation  of 
new    equipment. 

GIRARD,  OHIO. — Improvements  to  the 
street-lighting  system  are  under  considera- 
tion.    John  L.  Gleason  is  village  clerk. 

HARRODSBURG.  KY.— The  City  Coun- 
cil will  receive  bids  shortly  for  the  con- 
struction of  a  municipal  electric  power 
plant  to  be  operated  in  connection  with  the 
waterworks  system,  to  cost  about  $100,000. 
Pearce  Greeley,  36  West  Adams  Street, 
Chicago,    III.,    is   engineer. 

FORT  WAYNE,  IND.— The  installation 
of  a  central  fire-alarm  svstem,  to  cost 
about  $40,000,  is  contemplated.  For  fur- 
ther information  address  the  Board  of 
Safety, 

H.4MMOND.  IND. —  Plans  have  been 
prepared  by  W.  F.  Bridge,  engineer,  for  a 
boulevard  lighting  system.  A.  J.  Swanson 
is  chairman. 

ARENZVILLE.  ILL.— Petition  has  been 
filed  by  the  Arenzville  Light  &  Power 
Company  for  permission  to  erect  and  main- 
tain an  electric  transmission  line  from  the 
city  limits  of  Jacksonville  to  Concord, 
Arenzville  and   Chapin. 


Southern  States 

WINSTOX'-SALEM,  N.  C. — The  question 
of  issuing  $750,000  in  bonds  to  enlarge  the 
lighting  and  water  systems  and  provide 
for  service  to  the  schools  is  under  con- 
sideration. 

ATL.^NTA,  GA. — Electrical  and  mechan- 
ical equipment  will   be   Installed    in   connec- 


KERN  RIVER  NO.  3  NEAKING  COMPLETION 
This    32.000-kw.    plant    of    the    Southern 
California    Edison    Company    will    use    the 
highest  head  turbines  built  and  operate  on 

either  50  or  60  cycles. 

tion  with  extensions  and  improvements  to 
the  waterworks  system,  for  which  $2,250.- 
000  in  bonds  have  been  approved. 

APALACHICOLA,  FLA. — The  City  Coun- 
cil contemplates  taking  over  the  electric 
plant  of  the  .A.palachicola  Electric  Light  & 
Telephone  Company  and  rebuilding  it  in 
connection  with  the  waterworks  plant,  for 
which  $50,000  in  bonds  have  been  voted. 
H.  B.  Adcock  is  superintendent  of  the  elec- 
tric plant.     J.  H.  Cook  is  Mayor. 

BARTOW,  FLA. — The  Board  of  Trade 
is  considering  the  installation  of  an  orna- 
mental lighting  system  on  the  principal 
business  streets  of  the  city. 

FORT  PIERCE.  FLA.  —  Bonds  to  the 
amount  of  $60,000  have  been  voted  for  im- 
IJrovements  to  the  electric  light  and  power 
plant. 

PALMETTO,  FLA.— The  Palmetto  Crate 
Company,  recently  organized  with  a  capital 
of  $100,000,  plans  to  establish  a  steam- 
driven  power  plant  in  connection  with  its 
new  factory.  Considerable  transmission 
machinery  will  be  installed  at/»the  works. 
C.  E.  Gibbens  is  secretary  and  treasurer. 

DOTHAN.  ALA. — Bonds  to  the  amount 
of  $750,000  have  been  voted  for  a  hydro- 
electric plant  on  the  Choctawatchee  River 
to  develop  about  20,000  hp.  R.  W.  Lisenby 
is  city  clerk. 

BRISTOW,  OKLA— The  Oklahoma  Gas 
&  Electric  Company,  it  is  reported,  plans 
to  make  improvements  to  the  lighting  sys- 
tem to  cost  about  $30,000. 

MANITOU,  OKL.A.. — Bonds  to  the  amount 
of  $10,000  have  been  voted  for  the  con- 
struction of  an  electric  light  plant. 


Pacific  and  Mountain  States 

TACOM.\.  W.\SH. — Surveys  have  been 
completed  for  the  proposed  Lake  Cushman- 
Tacoma  transmission  line  from  this  city  to 
the  Mason  County  line  near  Allyn.  Plans 
provide  for  a  high-tension  line,  6,000  ft. 
long,  to  span  the  Narrows ;  that  across 
Henderson  Bay  will  be  in  two  cables,  1,200 
ft,  long,  with  a  central  tower  to  be  erected 
at  Wauna,  and  the  line  across  North  Bay 
will  be   2,S00   ft,   long. 

IRWINDALE,  C.\L. — The  construction  of 
a  substation  in  Irwindale  is  being  contem- 
plated by  the  Southern  California  Edison 
Company. 

LOS  .4.NGELES.  C.\L.— The  Los  Angeles 
Gas  &  Electric  Corporation  has  applied  for 
permission  to  erect  a  transformer  station 
at   420   West  Tenth   Street. 

LOS  ANGELES,  C.\L.  —  Marcus  Pluth, 
424  Wilcox  Building,  has  applied  to  the 
Federal  Power  Commission  to  build  two 
diversion  dams  in  the  north  and  south  forks 
of  the  Whitewater  river,  a  power  house. 
9  miles  of  transmission  line,  etc. 

MERCED,  CAL.^The  installation  of  an 
ornamental  street-lighting  system  in  the 
business  district  is  under  consideration.  The 
plans  call  tor  forty  electroliers. 

ORLATCD,  CAL. — Plans  and  specifications 
for  street  paving,  conduits  for  electrolier 
wires,  etc.,  were  adopted  by  the  Town 
Trustees. 

PUENTE,  C.-\L.^The  Southern  California 
Edison  Company  plans  to  erect  a  60,000- 
volt  transmission  line  from  the  Puente  sub- 
station  through  Covina   Valley. 

RED  BLUFF,  CAL. — A  preliminary  re- 
port has  been  submitted  to  the  City  Trus- 
tee by  W.  F.  Lunning,  city  engineer,  re- 
garding the  cost  of  establishing  a  municipal 
electric  light  plant,  which  is  estimated  at 
about  $169,000. 

RICHMOND,  CAL. — The  City  Council  has 
entered  into  a  five-year  contract  with  the 
Western  States  Gas  &  Electric  Company 
providing  for  the  installation  of  an  electro- 
lier lighting  system  on  MacDonald,  Wash- 
ington, Richmond  and  Standard  Avenues. 

SAN  FRA>:CISCO,  CAL.— The  California 
Oregon  Pow'er  Company,  recently  reorgan- 
ized, has  taken  over  the  properties  of  the 
California-Oregon  Power  Company  and  has 
been  authorized  by  the  Railroad  Commission 
to  issue  $1,849,000  in  certificates  later  to  be 
exchanged  for  bonds.  Of  the  proceeds 
$932,650  will  be  used  for  construction  pur- 
poses. 

SAN  FRANCISCO,  CAL.— The  El  Dorado 
Power  Company,  care  of  Chickering  & 
Gregory,  Merchants'  Exchange  Building, 
has  applied  to  the  Federal  Power  Commis- 
sion for  preliminary  permit  to  erect  a  power 
house,  transmission  line,  enlarge  three 
reservoirs,  construct  two  reservoirs,  etc.. 
in  the  counties  of  El  Dorado,  Alpine  and 
.\mador, 

VALLEJO,  CAL. — Plans  are  being  pre- 
pared by  T.  D.  Kilkenny,  city  engineer,  for 
the  construction  of  the  proposed  Gordon 
Valley  Dam,  including  an  electrically  oper- 
ated pumping  plant  of  a  3,000,600-gal. 
daily  capacity,  etc. 

PROVO.  UT.A.H— The  Salt  Lake  &  Utah 
Railroad  Company,  222  South  West  Temple 
Street,  Salt  Lake  City,  contemplates  the 
construction  of  a  new  substation  at  Curtis, 
5   miles   from   Provo,  to   cost   about    $50,000. 

TWIN  FALLS,  IDAHO.  —  The  Idaho 
Power  Company  has  applied  to  the  Federal 
Power  Commission  for  permission  to  develop 
a  hydro-electric  power  project  at  Twin 
Falls  on  the  Snake  River. 

PRESCOTT,  ARIZ.— The  City  Council  is 
considering  the  installation  of  an  ornamen- 
tal street-lighting  system  in  the  paving  dis- 
trict. 

Canada 

PARRY  SOUND.  OXT".  —  The  municipal 
power  plant  and  the  wing  dam  has  been 
damaged  by  recent  floods.  George  Murray 
is  superintendent. 

PETERBORO,  ONT.— The  Canadian  Gen- 
eral Electric  Company,  212  King  Street, 
West,  Toronto,  it  is  reported,  is  receiving 
bids  for  the  construction  of  a  power  house 
in  Peterboro. 

C.A.LGART,  ALTA.— The  provincial  gov- 
ernment is  having  plans  prepared  for  the 
construction  of  a  power  plant  to  cost  about 
$150,000. 
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Alabaua  Light  and  Traction  Assopia- 
noN.  .Secretary-troasuror.  I.  r.  Ro.ss  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  Association*  of  Kngineers 
Secretary.  C.  E.  Drayer.  63  East  Adams 
St.,  Chicago,  111.  Annual  convention,  Buf- 
falo. N.  Y.,  May  9-11. 

America.m  Electric  Railway  Associa- 
tion. Secretary.  R  I!.  Kurritt.  8  West 
40th  St..  New   York  City. 

American  Ei-ectrochemicai.  Society. 
Secretary,  Prof.  J.  W.  Richards.  Lehigh 
ITniversity,  K.>thl.»lii>m,  Pa.  Annual  meet- 
ing, Atlantic  City,  N.  J.,  April  :;i-2:t. 

American  Engixeering  Standards  Com- 
mittee. Secretary.  P.  G.  Agnew,  29  W. 
39th  St.,  New  York  City. 

American  Institute  op  Consulting  Em- 
GiNEEus.  Inc.  Secretary,  F.  A.  Molitor,  35 
IS'EUSsau  St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  F.  L.  Hutchinson.  33 
West  39th  St..  New  York  City.  Board  of 
directors  meets  monthly.  .Sections  and 
branches  in  tlie  principal  electrical  centers 
throughout  the  country. 

Amkric-an  PirrsiCAL  Societt,  Secretary, 
Dayton  C.  Miller.  Case  School  of  Applied 
Science,  Cleveland.  Ohio.  Annual  conven- 
tion, Washington,  April  23. 

American  Societt  for  Testino  Mate- 
rials. .Secretary-trea.'iurer.  C.  L.  Warwick 
1315  Spruce  St.,  Philadelphia,  Pa. 

American  Welding  Society.  Secretary 
H.  C.  Forbes,  29  W.  39th  St..  New  York 
City. 

.\rkansas  I'tilities  Association.  Sec- 
retary, S.  E.  Dillon,  Hot  Springs,  Ark. 

-Associated  Manufacturers  of  Elec- 
trical Supplies.  General  secretarv  C  E 
Dustin.    30    East    4 2d    St.,    New    Yoik    City.' 

Association  of  Edison  Illuminating 
Companies.  Secretary,  Pre.ston  S  Millar 
Electrical  Testing  Laboratories,  New   York.' 

Association  of  Iron  and  Steel  Elec- 
trical Engineers.  Secretarv.  .John  F 
Kelly,  Empire  Building,  Pittsburgh,  Pa, 

.Association  of  Municipal  Electrical 
Ltilities  of  Ontario.  Secretary.  S.  R  A 
element,  190  University  Ave.,  Toronto.  An- 
nual convention,   Toronto,   June   28. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Joseph  A 
.\ndrcucetti.  Chicago  &  Northwestern  Rail- 
way,   Chicago,    111. 

British  Columbia  Association  of  Elec- 
trical Contractors  A-nd  Dealers.  Secre- 
tary-treasurer. Capt.  W.  J.  Conwav,  406 
Yorkshire  Building,  Vancouver,   B.  C. 

Canadian  Electrical  Association,  afflii- 
ated  with  N'.  E.  L.  A.  Secretary-treasurer, 
Eugene  Vinet,  Shawinigan  Water  &  Power 
Co.,   Montreal.   Canada. 

Colorado  Electric  Light,  Power  and 
Railway  Asscciatio.n.  Secretary-treasurer, 
M.  B.  W.  Baker,  Denver,  Col. 

Conference  Club.  Secretary,  Sullivan 
W.  Jones,  19  West  44th  St..  New  York  City. 

Commercial  Section.  N.  E.  L.  A.  Secre- 
tary, R.   H.   Tillman,  Baltimore,  Md. 

Eastern  New- York  Section,  N.  E  T,  A 
Secretary.  J.  L.  Hemphill.  General  Electric 
Co.,  Schenectady,   N.    Y. 

Electric  Hoist  JIanufacturers'  Asso. 
ciation.  Secretary-treasurer.  E.  Donald 
Tolles,  52  Broadway,  New  York  City. 

Electric  Fur.nace  Association.  Secre- 
letary.  Dr.  C.  G.  Schluederberg,  Westing- 
house  Electric  &  Manufacturing  Co..  East 
Pittsburgh,   Pa. 

Electrical  Manitacturers'  Club.  Sec- 
retary, F.  L.  Bishop.  Hartford  Faience  Co., 
Hartford,  Conn. 

Electrical  Manufacturers'  Council. 
Executive  secretary.  Frederic  Nicholas,  522 
5th  Ave.,  New  York  City. 

Electrical  Safety  Council.  Secretary 
Dana  Pierce,  25  City  Hall  Place,  New 
York   City. 

Electrical  Supply  Jobbers'  Association. 
General  secretary.  Franklin  Ovcrbaugh,  411 
South  Clinton  St.,  Chicago,  III.  Annual 
convention.  Hot  Springs,  Va.,  May  25-27. 

Electrical  Supply  Jobbers'  Associa- 
tion, Atlantic  Division.  Secretary.  E 
Donald  Tolles,  52  Broadway,  New  York 
City. 

Electrical  Supply  Jobbers' Association, 
Pacific  Coast  Division.  Secretary,  Albert 
H.  Elliot,  502  Flatiron  Building.  San  Fran- 
"isco.  Cal. 

Electrical  Trade  Association  or  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance  Bulldine,   Montreal,  Canada. 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of 
Each  Month 


Electric  Power  Club.  Secretarv,  C.  H. 
Roth,    1410    West    Adams    St.,    Chicago,    111. 

Empire  State  Gas  and  Electrical  Asso- 
ciation. Secretaiy,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building,  New 
York   City. 

Florida  Engi.neering  Society.  Secre- 
tary, J.  R.  Benton,  Gainesville,  Fla. 

Illinois  State  Electric  Association 
Secretary-treasurer,  R.  V.  Prather,  Spring- 
lield.  111. 

Illuminating  Engineering  Society. 
General  secretary,  Clarence  L.  Law.  Sec- 
tions in  New  .York.  Philadelphia,  Pitts- 
burgh, Cleveland,  Chicago  and  Boston.  An- 
nual   convention,    Rochester,     N.     Y.,     Sept. 

Indiana  Electric  Light  Association 
Secretary,  Thomas   Donohue,  Lafayette.  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo 
Railways    &   Light   Co..   Toledo.    Ohio. 

Institute  of  Radio  Engi.neers.  Secre- 
tary. Alfred  N.  Goldsmith,  College  City  of 
Xew  York,  New  York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George 
Houston,    Tex. 

International  Electbotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria 
St..  Westminster,  London,  S.  W.,  England. 

Iowa  Section,  N.  E.  L.  A.  Secretary- 
treasurer.    M.    G.    Linn,    Des    Moines,    Iowa. 

Jovian  Order.  Jupiter  (president), 
Arthur  J.   Binr;-  Houston,  Tex. 

Kansas  Public  Service  Association, 
Secretary-treasurer,  W^  W.  Austin,  Cotton- 
wood  Falls,   Kan. 

Michigan  Section,  N.  E.  L  A.  Secre- 
tary,  Herbert    Silvester,    Ann    Arbor,    Mich. 

Mississippi  Electric  Association,  afflli- 
atcd  with  the  N.  E.  L.  A.  Secretary,  E.  S. 
Myers,  Vicksburg,  Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beard.ilee 
31.1  N.  12th  St.,  St.  Louis,  Mo.  Annual  con- 
vention, Kansas  City,  Mo.,  .April   21-23. 

National  Association  of  Electrical 
Contractors  and  Dealers.  Secretary  W 
H.  Morton,  110  West  40th  St.,  New "  York 
City.  N.  Y.  State  associations  in  Alabama. 
Arkansas,  Connecticut.  Georgia.  Kansas. 
Illinois.  Indiana.  Iowa,  Louisiana,  Mary- 
land, Massachusetts,  Michigan,  Minnesota, 
Missouri,  New  Jersey.  New  York.  Ohio 
Oregon.  Pennsylvania,  Tennessee  and  Wis- 
consin. 

National  Council  of  Lighting  Fixture 
Manufacturers.  Secretary,  C.  W.  Hoff- 
richter.    8410    Lake    Ave.,    Cleveland.    Ohio. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.  Smith;  Northeastern  College,  Boston, 
Mass. 

National  Association  op  Railway  and 

Utility  Commissioners.  Secretary,  James 
B.  Walker,  Public  Service  Commission  of 
the  State  of  New  York 

National  Electric  Light  Association. 
Executive  manager.  M.  H.  Aylesworth,  29 
West  39th  St.,  New  York  City.  Annual  con- 
vention, Chicago.  May  31-June  3. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederic  P.  Vose,  1350 
Marquette  Building,  Chicago.  111. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee.  Ralph 
Sweetland.    141    Milk   St..    Boston.    Mass. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer. B.  H.  Conlee.  Nebraska  Gas 
&  Electric  Co..  Beatrice.  Neb. 

New  England  Electrical  Credit  Asso- 
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National  Work  Done 
in  a  National  Way 

DURING  the  past  few  weeks  the  National  Electric 
Light  Association  has  accomplished  three  things 
which  stand  out  pre-eminently  to  its  credit.  Its  water- 
power  committee  after  weeks  of  labor  in  Washington 
has  had  the  Federal  Power  Commission  rules  and 
regulations  reopened  and  will  probably  succeed  in  having 
them  made  workable ;  the  public  policy  committee  has 
made  more  flexible  the  structure  for  financing  in  the 
standard  system  of  accounting  adopted  by  the  National 
Association  of  Railway  and  Public  Utility  Commis- 
sioners, and  a  special  committee  has  reached  an  under- 
standing with  a  committee  representing  national  tele- 
phone interests  whereby  inductive-interference  diffi- 
culties will  hereafter  be  amicably  adjudicated.  Thus  in 
a  remarkably  short  time  conditions  which  have  vexed 
the  electric  light  and  power  companies  of  the  country 
for  very  many  years  have  been  adjusted  and  the  road 
cleared  for  speedy  and  satisfactory  solution.  This  is 
national  work  performed  in  a  really  big  and  national 
way. 


Yap  and  Modern  Methods 
of  Communication 

WITHOUT  going  into  the  merits  of  the  Yap  con- 
troversy, it  looks  as  if  the  United  States  had  been 
rather  successfully  buncoed.  The  ethics  of  the  situation 
is  not  the  thing  to  which  we  want  to  call  vigorous  atten- 
tion, however,  but  the  necessity  of  the  United  States 
carrying  out  so  complete  a  system  of  radio  communica- 
tion as  to  make  it  quite  a  matter  of  indifference 
whether  sandbanks  and  coral  islands  do  or  do  not  fall 
within  the  sphere  of  the  Volstead  act.  The  time  has 
now  come  when  Great  Britain  has  a  pretty  complete 
scheme  for  wireless  communication  over  the  world,  and 
there  is  every  possible  reason  why  the  United  States 
should  follow  suit,  since  it  is  much  easier,  as  experience 
has  already  shown,  to  cut  a  cable  than  it  would  be  to 
jam  successfully  a  modern  wireless  system.  A  cable 
once  cut  is  out  of  business  for  a  considerable  time, 
while  no  amount  of  jamming  is  anything  more  than  a 
temporary  annoyance  to  a  wireless  plant.  We  have 
already  made  an  admirable  beginning  with  our  several 
high-power  stations,  and  if  Congress  takes  a  serious 
interest  in  the  possession  of  Yap  as  a  cable  landing  it 
certainly  should  take  equally  great  interest  in  the  con- 
struction of  wireless  stations  such  as  would  make  that 
interesting  island  little  better  than  a  flyspeck  on  the 
map  of  the  Pacific.  So  much  splendid  work  has  been 
done  in  the  wireless  line  by  American  engineers  that 
it  is  merely  paying  them  a  proper  compliment  for  the 
government  to  push  their  work  to  the  limit  and  make 
the  United  States  both  for  military  and  commercial 
purposes  quite  independent  of  the  conductors  stretched 


on  the  bed  of  the  ocean.  These  cables  have  done 
admirable  service  for  the  world's  communication  over  a 
long  period  and  probably  will  still  continue  in  use  for 
another  long  period,  but  there  is  not  the  least  reason  for 
worrying  over  their  control  or  possession  by  foreign 
powers  if  we  make  the  most  of  the  radio  systems  already 
developed. 


The  Illuminating  Engineers 
Should  Not  Move 

WHEN  in  the  winter  of  1903  the  late  Andrew 
Carnegie  made  his  generous  contribution  for  the 
erection  of  the  Engineering  Societies  Building  and  the 
Engineers'  Club  in  New  York  City,  the  assumption  was 
that  the  former  edifice  would  be  a  temple  of  engineering 
to  which  all  engineers  might  come.  This  it  has  been,  to 
the  gratification  and  convenience  of  the  engineering 
profession.  Now,  however,  for  some  reason  by  no  means 
impossible  to  overcome,  the  Illuminating  Engineering 
Society,  small  in  numbers  but  not  in  accomplishments, 
is  faced  with  the  necessity  of  finding  quarters  else- 
where. This  it  can  doubtless  do  without  great  sacrifice 
or  cost,  but  this  it  ought  not  to  be  permitted  to  do.  The 
building  on  West  Thirty-ninth  Street  was  erected  for 
just  such  national  technical  societies,  and  certainly  what 
little  room  the  Illuminating  Engineering  Society  re- 
quires can  yet  be  found  in  it.  Nor  should  the  illumi- 
nating engineers  be  stuck  in  an  out-of-the-way  corner. 
They  are  the  exponents  of  light,  not  darkness;  and  while 
they  possess  the  skill  to  turn  darkness  into  light,  we 
pi-esume  they  prefer  natural  illumination.  If  the  United 
Engineering  Society  and  the  illuminating  engineers  will 
reason  this  thing  out  together,  we  are  sure  there  will 
be  no  occasion  for  parting. 


An  Opportunity  for 
Government  Help 

IF,  AS  has  been  intimated,  the  government  desires  to 
aid  and  not  hinder  business,  it  will  find  opportunity  to 
gratify  its  wish  legitimately.  We  have  in  this  country 
at  least  one  national  body  needing  and  deserving  govern- 
ment support — the  American  Engineering  Standards 
Committee.  It  is  not  unlike  the  British  Engineering 
Standards  Association,  which  has  done  so  much  in  devel- 
oping British  industry,  and  similar  standardizing  bodies 
existing  in  a  dozen  other  countries.  They  are  not  gov- 
ernmental bureaus,  but  are  composite  bodies  made  up  of 
representatives  of  national  engineering  and  industrial 
associations.  The  function  of  the  American  Engineer- 
ing Standards  Committee,  as  indeed  of  all  the  standards 
committees  of  the  various  nations,  is  to  systematize 
methods  of  co-operation  between  the  different  national 
bodies  in  order  to  correlate  the  work  of  standardization, 
devise   codes   and    standards,    prevent    duplication    and 
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conflict  of  effort,  and  thus  increase  greatly  the  efficiency 
and  economy  of  production  and  utilization  in  industry. 
The  American  Engineering  Standards  Committee  is 
working  in  close  co-operation  with  six  national  engi- 
neering societies,  five  government  departments  and 
thirteen  national  industrial  associations.  Since  its  or- 
ganization a  little  more  than  two  years  ago  it  has  done 
very  creditable  work  in  this  country  and  has  promoted 
in  foreign  countries  the  knowledge  of  recognized  Ameri- 
can standards  and  aided  in  international  engineering 
standardization. 


Ventilating  Open  Rotating  Equipment 
a  Design  Problem 

THE  provision  of  an  air  supply  to  rotating  machines 
that  will  insure  adequate  ventilation  is  as  much  a 
part  of  good  station  design  as  is  the  care  exercised  by 
the  designer  in  providing  internal  means  for  machine 
ventilation.  This  point  is  frequently  lost  sight  of  in 
plant  design  except  in  the  case  of  totally  inclosed 
machines,  where  special  means  of  providing  for  ventilat- 
ing air  must  of  necessity  be  adopted.  Open  rotating 
equipment  is  ordinarily  so  installed  that  there  is  no 
provision  for  air  supply  beyond  the  leaving  of  sufficient 
wall  openings  or  the  placing  of  fan  equipment  to  force 
the  air  estimated  to  be  required  into  the  room.  So  long 
as  machines  are  not  crowded  or  seriously  overloaded  no 
ill  effects  are  observed,  but  when  developments  neces- 
sitate placing  them  in  close  proximity  or  in  such 
positions  that  air  from  one  machine  is  carried  by  the 
natural  room  currents  past  other  machines  serious  heat- 
ing effects  due  to  the  recirculation  of  wai-m  air  are 
observed.  Observation  of  plant  conditions  leads  to  the 
belief  that  this  situation  is  a  much  larger  factor  in 
operating  troubles  than  is  realized.  In  the  last  two  or 
three  years  a  number  of  cases  of  rather  serious  effects 
from  air  recirculation  have  been  observed.  No  reason- 
able increase  of  air  in  the  room's  supply  appears  to 
help  matters  materially,  and  it  has  been  generally  found 
by  test  that  air  is  being  recirculated  by  each  indvidual 
machine  or  that  the  air  from  one  or  more  machines  is 
being  carried  by  room  currents  to  other  machines  and 
recirculated.  Experimental  work  with  various  schemes 
designed  to  break  up  recirculation  is  being  carried  out 
on  existing  installations  with  varying  degrees  of  success, 
but  the  problem,  if  it  is  to  be  satisfactorily  solved,  must 
be  met  by  proper  provision  for  ventilation  in  the  original 
design.  It  is  a  design  problem  and  cannot,  in  general, 
be  handled  efficiently  on  any  other  basis. 


Intensive  Relay  Inspection 
Fully  Justified 

HUMAN  vigilance  and  supervision  over  control  ap- 
paratus will  make  it  operale  with  what  almost 
seems  uncanny  intelligence,  while  lack  of  supervision 
will  render  it  absolutely  useless.  The  more  nearly  per- 
fect a  piece  of  apparatus  is,  however,  the  more  it  re- 
quires the  attention  of  its  master.  There  is  no  better 
example  of  the  truth  of  this  statement  than  in  the 
matter  of  relay  systems.  Under  proper  supervision 
relay  systems  will  perform  duties  with  astounding  ac- 
curacy, while  the  least  defect  in  the  smallest  part  may 
result  in  complete  disorganization  of  the  entire  system. 
While  all  believe  and  know  that  successful  relay  opera- 
tion depends  on  adequate  inspection,  tests  and  constant 
attention,  many  fail  to  apply  these  requisites  of  opera- 


tion to  their  system.  It  is  therefore  interesting  and  of 
educational  value  to  read  Raymond  Bailey's  paper  in 
this  issue  on  "Relay  Tests  and  Inspection"  and  to  study 
his  recommendations.  Mr.  Bailey  inspects  relays  before 
installation  and  carries  on  tests  not  only  for  electric 
soundness  but  also  for  sensitiveness  of  operation.  The 
information  thus  obtained  is  used  in  finding  the  best 
place  for  each  relay  in  the  system.  After  the  relays  are 
installed  other  tests  are  applied  to  make  certain  that 
their  operation  will  be  dependable.  When  a  relay  has 
been  once  put  in  a  system  and  is  being  depended  upon 
to  perform  its  duties  it  is  inspected  at  regular  intervals 
and  tested  at  other  intervals  less  frequent. 

Recommendation  is  made  by  Mr.  Bailey  to  create  a 
department  with  the  specific  duty  of  taking  care  of 
relays.  Although  some  may  feel  that  his  methods  are 
too  intensive,  it  is  only  necessary  first  to  realize  the  very 
purpose  of  relays  and  secondly  to  analyze  some  of  the 
large  failures  in  big  systems  in  the  last  few  years  to 
realize  that  any  effort  to  improve  operation  of  relays 
will  be  well  justified  by  saving  of  apparatus  and  im- 
provement of  service. 


Experience  and  Study 
Go  Hand  in  Hand 

FROM  one  viewpoint  engineers  can  be  grouped  into 
three  classes.  There  are  a  few  shrewd  and  com- 
petent practical  engineers  who  pay  little  attention  to 
the  published  experiences  of  others  and  seldom  consult 
books  and  magazines  devoted  to  their  line  of  work. 
Their  entire  store  of  knowledge,  experience  and  judg- 
ment is  carried  in  their  heads  or  is  contained  in  what- 
ever card  catalogs,  curve  sheets,  drawings  and  similar 
records  they  have  in  their  offices.  On  the  other  hand, 
there  are  engineers  with  the  instincts  of  compilation 
who  are  fond  of  collecting  and  consulting  all  kinds  of 
printed  information.  An  engineer  of  this  class  may 
not  be  able  to  decide  on  the  best  solution  in  a  given 
case,  but  he  can  readily  tell  what  various  authorities 
have  advised  in  similar  instances.  Both  these  types  are 
extremes,  and  neither  can  be  trusted  in  an  important 
engineering  problem  involving  new  features.  The  third 
type  of  engineer,  seldom  found  among  the  job  hunters, 
is  the  one  who  is  active  in  his  professional  society,  who 
reads  at  least  one  leading  technical  paper  regularly  and 
who  co-ordinates  his  practical  work  with  what  he  reads 
in  new  books  and  periodicals.  In  other  words,  a  pro- 
gressive engineer  accumulates  his  own  practical  experi- 
ence and  judgment  on  a  background  of  the  much  more 
extensive  published  experience  of  the  leading  men  en- 
gaged in  his  line  of  work.  In  this  way  he  is  not  apt 
to  generalize  from  miscellaneous  data  or  be  misled  by 
rule-of-thumb  methods  found  useful  in  his  own  narrow 
field,  but  is  more  liable  to  preserve  the  correct  per- 
spective. On  the  other  hand,  when  his  data  are  con- 
firmed by  printed  information  he  feels  doubly  assured 
in  following  the  results  of  his  own  experience. 

Unfortunately,  many  engineers  think  that  they  can 
find  reliable  printed  information  on  short  notice,  with- 
out previous  training  in  library  search.  This  is  a 
delusion  which  sometimes  leads  to  serious  disappoint- 
ment. Only  he  who  follows  the  current  engineering 
literature  more  or  less  regularly  can  find  what  he  needs 
with  ease  and  a.ssurance,  can  assign  the  proper  relative 
weight  to  contradictory  statements  and  can  be  reason- 
ably sure  of  not  having  omitted  any  important  refer- 
ence or  clue.    Offhand  statements  on  engineering  topics 
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are  sometimes  made  on  the  floor  of  a  convention  or  in 
private  discussions  that  are  based  on  old  information. 
They  may  be  the  half-baked  conclusion  of  a  young  en- 
thusiast, they  may  be  the  result  of  honest  experience 
but  experience  under  special,  narrow  conditions,  or  they 
may  be  an  insidious  attempt  at  advertising  a  piece  of 
apparatus  or  some  other  commodity.  It  takes  long  ex- 
perience to  place  such  statements  where  they  belong, 
and  the  only  way  to  gain  this  experience  is  to  read  at 
least  one  periodical  regularly,  so  as  to  be  able  to  analyze 
every  contribution  about  as  quickly  and  as  surely  as  an 
editor  of  long  experience  and  ti-aining  does.  The  same 
consideration,  of  course,  applies  to  new  books. 

The  critical  period  in  an  engineer's  career  comes  soon 
after  he  leaves  college  when  he  has  to  shift  for  himself 
so  far  as  his  mental  food  is  concerned.  Then  is  the 
time  to  develop  the  habit  of  reading  at  least  one  tech- 
nical magazine  regularly,  of  cutting  out  and  filing  use- 
ful articles  or  notes,  of  following  up  references  to  other 
magazines,  of  reading  book  reviews  and  glancing  at 
publicity  pages  and  advertisements,  personnel  changes 
and  so  forth.  Such  a  practice  not  only  becomes  easy 
later  on,  but  becomes  as  indispensable  a  part  of  one's 
life  as  the  reading  of  a  daily  newspaper.  And  it  may 
be  said  without  exaggeration  that  for  many  a  young 
engineer  this  choice  between  reading  and  not  reading  a 
professional  journal  means  in  the  end  the  difference 
between  settling  down  to  a  narrow  routine,  with  a  blind 
alley  at  the  end,  and  pursuing  a  steadily  broadening 
path  to  varied  and  satisfying  activities. 


Suspension  Insulators 
and  Unequal  Spans 

WITH  transmission-line  spans  of  different  lengths 
it  is  a  well-known  fact  that  suspension  insulators 
will  hang  in  a  vertical  position  at  only  one  given 
temperature.  In  other  words,  if  a  line  as  a  whole  is 
strung  for  one  particular  condition,  the  insulators  will 
swing  one  way  or  the  other  from  the  tower  for  all  other 
conditions.  Further,  in  stringing  a  transmission  line 
the  ideal  would  be  so  to  build  a  line  that  uniform  stress 
would  result  in  insulators  hanging  vertically  at  the 
maximum  loading.  Over  rough  country  with  spans  of 
different  lengths  it  will  be  necessary,  in  order  to 
obtain  these  conditions,  to  string  each  span  at  the 
proper  tension  based  on  the  maximum  load  planned  and 
then  to  let  the  suspension  insulator  find  its  position 
after  the  clamp  is  fastened.  This  would  be  an  expensive 
and  difficult  process. 

In  this  issue  Murray  J.  Idail  points  out  in  a  short 
article  on  "Stringing  Suspension  Insulator  Lines  in 
Rough  Country,"  that  advantage  can  well  be  taken  of 
the  fact  that  suspension  insulators,  while  swinging  one 
way  or  another  fi-om  the  tower,  will  make  up  for  uneven 
stresses  in  the  spans.  Saving  and  simplicity  will  result 
from  pulling  the  wire  between  two  dead-end  strains  over 
uneven  span  lengths  at  some  definite  tension  determined 
by  the  temperature  at  the  time  of  stringing  and  the 
maximum  conditions  for  which  the  design  is  made.  The 
wire  between  the  spans  will  find  its  proper  position  if 
allowed  to  roll  freely  over  blocks.  Further,  Mr.  Idail 
shows  that  in  general  it  is  prefei'able  to  determine  this 
stringing  tension  by  means  of  the  equivalent  span  as 
defined  by  him  rather  than  by  the  average  span,  this 
resulting  in  less  severe  stressing  conditions  in  the 
longest  span  under  consideration.     However,  it  is  well 


to  check  up  under  extreme  conditions  of  varying  span 
lengths  what  the  tension  on  the  longest"  span  will  be 
before  stringing  the  wire.  The  article  also  indicates 
how  this  should  be  done  and  brings  out  clearly  that 
satisfactory  results  are  obtained  in  most  cases  by  the 
simple  method  of  pulling  the  wire  from  one  end,  at 
some  determined  tension  between  two  dead-end  points. 


Is  Not  Greater  Accuracy  Practicable 
in  Sphere-Gap  Measurements? 

THE  distribution  of  electric  field  or  voltage  gradient 
between  spherical  electrodes  obviously  varies  from 
point  to  point,  being  a  maximum  along  the  line  joining 
their  centers.  It  is  interesting,  therefore,  that  for  given 
spheres  under  constant  conditions  the  sparking  differ- 
ence of  potential  has  a  definite  and  remarkably  constant 
value.  The  explanation  doubtless  lies  in  the  fact  that 
the  extended  surface  of  the  spheres  acts  as  an  electro- 
static screen  to  the  central  region  on  the  line  between 
centers,  just  as  the  outer  portions  of  two  parallel  planes 
act  as  guard  rings  to  the  central  section.  We  find,  there- 
fore, that  with  increasing  distance  between  spheres  the 
spark-over  voltage  becomes  less  constant,  that  is,  more 
subject  to  electrostatic  influences  of  surrounding  objects. 
There  is  also  a  limiting  minimum  value  of  space  separa- 
tion, about  1  mm.,  below  which  the  sparking  voltage  is 
not  constant.  In  this  region  the  distance  of  separation 
is  comparable  with  the  mean  free  path  of  the  gaseous 
ions  which  cause  breakdowns.  If  this  mean  free  path  is 
limited,  breakdown  does  not  occur. 

The  computation  of  the  maximum  electric  stress  be- 
tween two  spheres  has  attracted  the  attention  of  many 
investigators.  Owing  to  the  dissymmetry  of  the  ar- 
rangement the  problem  is  not  simple.  One  of  the  most 
persistent  workers  in  this  field  is  Dr.  Alexander  Russell, 
who  presented  some  interesting  new  data  in  a  paper  in 
the  Journal  of  the  (British)  Institution  of  Electrical 
Engineers  not  long  ago.  He  offers  a  greatly  sim- 
plified formula  for  the  maximum  electric  stress  in  terms 
of  the  potentials  of  the  equal  spheres,  their  radii  and 
the  distance  between  them.  The  simplification  consists 
in  an  approximation  to  the  extremely  complicated  func- 
tion of  the  radii  and  distance  of  separation  which 
appears  in  the  exact  solution.  Applying  the  formula  to 
some  of  the  most  careful  experimental  values  of  spark- 
ing distances,  the  agreement  between  the  computed  and 
actual  values  is  found  to  be  remarkably  close  when  both 
spheres  are  insulated.  Moreover,  it  is  shown  that  for 
any  one  value  of  the  radius  of  the  spheres  the  maximum 
stress  corresponding  to  breakdowns  is  a  constant,  the 
law  being  almost  the  same  as  that  given  in  the  "Stand- 
ardization Rules"  of  the  American  Institute  of  Electrical 
Engineers. 

A  matter  of  great  moment  to  American  engineers, 
however,  is  the  fact  that  Dr.  Russell  claims  that  there 
are  errors  in  the  values  of  sparking  voltages,  as  given 
in  the  "Standardization  Rules"  of  the  Institute,  for  the 
case  of  one  sphere  connected  to  earth.  In  fact,  it  is 
suggested  that  in  the  observations  on  which  the  "Stand- 
ardization Rules"  are  based  the  grounded  sphere  was 
not  actually  at  zero  potential.  The  value  of  this  criti- 
cism lies  in  the  excellent  agreement  of  Dr.  Russell's 
formula  with  other  experimental  results.  While,  there- 
fore, it  cannot  be  stated  that  his  conclusion  is  definitely 
proved,  nevertheless  a  doubt  is  thrown  on  the  accuracy 
of  one  of  the  Institute's  important  standards  which  can- 
not be  lightly  passed  over. 


Bernard  Edward  Sunny 

One  of  the  ablest  executives  of  th^  electrical  industry,  whose  organizing  and  administrative 

powers  liave  had  a  real  influence  in  the  development  of  the  telephone, 

central-station  and  electrical  manufacturing  industries 


PROMINENCE  in  tlie  development  of 
two  more  or  less  unrelated  phases  of 
the  electrical  Industry  is  an  achieve- 
ment that  seldom  falls  to  the  lot  of  one 
man.  Such  is  the  accomplishment  of 
B.  E.  Sunny,  who  belongs  to  the  unusual 
type  of  corporation  exetaitive  in  whom 
are  combined  the  ability  to  pilot  a  huge 
commercial  undertaking  and  the  acquire- 
ments of  a  technical  expert.  The  tele- 
graph field  claimed  him  at  the  age  of 
sixteen.  In  the  emplo.v  of  the  Atlantic 
&  Pacific  Telegrapli  Company  he  be- 
came an  operator  and  was  transferred 
from  Brooklyn,  N.  Y.,  where  he  was 
born  in  1856,  to  Chicago,  whore  while 
still  in  his  "teens"  his  ability  won  for 
him  promotion  to  the  position  of  night 
manager  of  his  office,  of  which  he  soon 
became  manager. 

Bell's  invention  of  the  telephone, 
which  was  then  attracting  widespread 
interest,  led  Mr.  Sunny  to  apply  himself 
to  a  study  of  this  instrument  with  such 
practical  effect   that  in    1879   he  became 


superintendent  of  the  Bell  Telephone 
Company  in  Chicago.  Then  only  twenty- 
three  years  old,  he  foresaw  the  future 
development '  of  the  telephone  business 
and  entei-ed  into  his  new  duties  with 
enthusiasm.  During  this  period  the  old 
Bell  and  Edison  Telephone  companies 
were  merged  and  the  Chicago  Telephone 
Company  was  formed. 

Before  very  long  Mr.  Sunny's  ad- 
ministrative ability  attracted  attention 
outside  of  the  telephone  field,  and  in 
1888  he  was  called  upon  to  take  the 
presidency  of  the  Chicago  Arc  Light  & 
Power  Company,  at  tliat  time  one  of  tlie 
largest  central-station  companies  In  the 
country.  Two  years  later  he  became 
Westei'n  manager  of  the  Thomson-Hous- 
ton Electric  Company,  and  such  was  his 
success  that  on  the  merger  of  the 
Thomson-Houston,  Brush  and  Edison 
General  Electric  companies  he  was 
placed  in  charge  of  the  Western  Inter- 
ests of  the  new  organization.  He  later 
became    a    vice-president    of    the    Gen- 


eral Electric  Company  and  also  of  the 
American  Telephone  &  Telegraph  Com- 
pany. He  retiuned  to  the  telephone  in- 
dustry in  1908,  when  a  man  who  could 
combine  executive  ability  with  technical 
knowledge  and  a  thorough  appreciation 
of  the  problems  of  public  utility  service 
was  needed.  He  became  president  of 
the  Chicago  Telephone  Company  and 
chairman  of  the  board  of  directors  of 
the  Central  Union  Telephone  Company, 
both  now  succeeded  by  the  Illinois  Bell 
Telephone  Company. 

.Mr.  Sunny  believes  that  the  only  prob- 
lem involved  in  the  relations  of  corpora- 
lions  with  the  public  is  tliat  of  arriving 
at  a  mutual  understanding.  He  has  the 
coui'age  of  his  convictions  and  has  al- 
ways expressed  them  with  the  utmost 
frankness.  A  recent  example  of  this 
trait  is  the  announcement  made  by  him 
that  so  far  as  tlie  Illinois  Bell  Company 
is  concerned  the  war  emergency  is  over 
and  no  further  operating  troubles  can 
be  charged  to  that  cause. 
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Relay  Tests  and  Inspection 

Reliable  Operation  Demands  that  Utmost  Attention  Be  Given  to  Routine  Tests,  Adjustment 

and  Inspection  Before  and  After  Installation— Advantage  of  Making  One 

Man  Responsible  for  All  the  Relay  Installations 

By   RAYMOND   BAILEY 

The  Philadelphia  Electric  Company 


INCE  the  failure  of  a  single  relay  contact  to 
function  properly  may  result  in  the  complete 
I  shutdown  of  a  part  or  all  of  an  electric  system, 
it  is  highly  important  that  the  utmost  attention 
be  devoted  to  routine  tests,  adjustments  and  inspection 
of  relays  and  relay  systems.  Some  of  the  methods  of  the 
Philadelphia  Electric  Company  are  herewith  presented 
with  the  thought  that  they  may  be  of  interest  and 
stimulate  discussion.  Only  those  typ>es  of  relays  which 
are  more  or  less  standard  in  their  application  will  be 
considered. 

The  first  step  in  the  procedure  should  be  thoroughly 
to  inspect  all  the  working  parts  of  the  relay  to  make 
sure  that  it  is  in  good  condition  before  being  placed  in 
service.  All  contacts  should  be  carefully  gone  over  to 
insure  that  they  are  properly  lined  up  and  making  good 
contact.  Potential  should  be  applied  to  the  contact 
system  and  to  the  coils  of  the  relay  to  make  sure  that 
the  insulation  is  satisfactory.  The  exact  voltage  used 
for  this  test  may  vary  according  to  conditions,  but  in 
most  cases  it  will  be  in  the  neighborhood  of  1,000  volts. 
Excess-current  time-limit  relays  should  be  checked  for 
the  minimum  operating  current  at  the  different  points, 
and  it  is  also  well  to  check  the  time  required  for  the 
relays  to  function  upon  various  currents.  After  this 
has  been  done,  the  relays  may  be  set  for  desired  current 
and  time,  if  desired,  and  sent  out  for  installation. 

Directional  relays  usually  have  excess-current  time- 
limit  relays  installed  in  conjunction  with  them.  In  some 
cases  the  e.xcess-current  relay  is  inclosed  in  the  same 
case  with  the  directional  relay,  while  in  other  cases 
it  is  a  separate  unit.  The  following  statements  made 
concerning  the  testing  of  directional  relays  will  apply, 
however,  in  either  case: 

In  addition  to  making  the  general  inspection  and 
potential  test  which  should  be  made  on  all  relays,  the 
directional  relay  should  be  adjusted  so  that  it  will 
operate  satisfactorily  on  very  low  power  factor  and 
voltage  (in  most  cases  1  volt).  The  current  used  during 
this  adjustment  should  be  in  the  neighborhood  of  35 
amp.  or  40  amp.  if  a  current  as  great  as  this  will  exist 
in  the  current  transformer  secondary  under  short-cir- 
cuit conditions.  If  the  directional  relay  is  not  adjusted 
properly,  it  may  require  more  time  to  operate  under  a 
severe  short  circuit  than  the  excess-current  relay,  result- 
ing possibly  in  the  loss  of  selective  action.  Energy 
should  be  passed  through  the  directional  relay  in  order 
to  check  its  action  to  make  sure  that  the  contact  will 
remain  open  when  the  power  is  in  the  normal  direction 
and  closed  when  power  reversal  occurs.  A  check  should 
be  made  of  the  minimum  operating  current  of  the  ex- 
cess-current element  and  the  time  required  for  it  to 
function.  After  the  relays  have  been  adjusted  for  the 
desired  current  and  time  they  are  ready  to  be  sent  to 
the  station. 


Double-winding  differential  relays,  in  addition  to  the 
general  inspection,  should  be  checked  for  operating 
current.  The  ratio  of  turns  on  the  two  coils  of  each 
relay  can  be  checked  very  easily  by  means  of  the 
special  test  core,  the  use  of  which  was  described  in 
detail  in  the  issue  of  the  Electrical  World  for  Feb. 
21,  1920. 

During  this  test  it  is  well  to   read   the  voltage  in- 
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FIG.     1  —  CONNECTIONS    BBTTWEEN     FEEDER     REHjAY     AND    ELEC- 
TRICALLY OPERATED  GRAPHIC  RECORDING  DEVICE   USED 
TO  CHECK   SELECTIVE  ACTION  OF  RBI^YS 

duced  in  the  test  coil  when  one  of  the  relay  windings 
alone  is  carrying  the  current  that  will  exist  under 
normal  load  conditions ;  the  other  coil  on  the  same  relay 
should  carry  no  current  at  all.  The  same  test  should 
then  be  repeated,  using  the  second  coil.  Another  reading 
of  induced  voltage  in  the  test  coil  should  be  taken  when 
both  coils  are  carrying  the  current  they  will  carry  under 
load  conditions  and  connected  so  that  they  tend  to 
produce  zero  resultant  flux  in  the  relay  core.  These 
voltage  readings  indicate  whether  or  not  the  relay  has 
been  wound  with  the  correct  ratio  of  turns  and  which 
coil  leads  should  have  the  same  instantaneous  polarity 
to  give  the  desired  balance. 
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There  is  very  little  that  can  be  done  in  the  laboratory 
in  the  way  of  preparing  single-winding  differential 
relays  for  installation  further  than  the  general  inspec- 
tion, adjustment  and  check  of  operating  current. 

The   test   on    under-voltage    relays    should   include   a 
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FIGS.  2  AND  3 — TIME  IN   SECONDS  REQUIRED  FOR  THE  PRIMARY 

RELAY,   THE   AUXILIARY   RELAY   AND   THE   OIL  CIRCUIT 

BREAKER  TO  FUNCTION  WITH  A  SLOW-ACTING 

AND  QUICK-ACTING  AUXILIARY  RELAY 

check  of  the  voltages  at  which  the  contacts  open  and 
close. 

When  testing  the  types  of  relays  in  which  the  direct- 
current  tripping  current  is  carried  through  springs  or 
flexible  leads  to  a  movable  contact,  it  is  well  to  pass  a 
current  somewhat  larger  than  this  tripping  current 
through  the  contact  system  for  a  short  length  of  time 
to  make  sure  that  the  soldering,  circuit  connections,  etc., 
are  all  right. 

Most  relays  are  equipped  with  internal  contactor 
switches  caring  for  the  tripping  current  of  one  oil 
circuit-breaker.  However,  if  it  is  desired  to  make 
tripping  connections  with  two  circuit  breakers  and  to 
operate  an  audible  alarm  it  is  necessary  to  make  use  of 
auxiliai-y  relays.  A  type  may  be  used  in  many  instances 
which  will  make  it  unneces- 
sary to  use  the  internal  con- 
tactor in  the  relay.  If  such 
is  the  case,  the  internal  con- 
tactor can  be  disconnected 
and  the  relay  contacts  con- 
nected directly  in  the  circuit 
to  the  auxiliarj'  relay. 

When  certain  types  of  re- 
lays are  under  consideration 
it  is  a'dvisable  to  make  special 
tests  on  them,  in  addition  to 
those  outlined  above,  in  order 
to  determine  their  adaptabil- 
ity for  the  intended  service. 
Tests  which  should  be  in- 
cluded in  a  case  of  this  sort 
will  in  many  instances  sug- 
gest themselves,  depending 
upon  the  conditions  to  be 
met.      The    following    tests, 

however,  are  mentioned  because  results  obtained  from 
them  will  in  most  cases  be  found  to  be  of  value. 

Usually  it  is  desirable  to  make  a  series  of  tests  to 
determine  the  accuracy  of  the  relay.     By  operating  the 
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relay  a  number  of  times  the  variation  in  operating  cur- 
rent, time  and  so  forth  can  readily  be  determined.  The 
results  obtained  from  a  test  of  this  sort  will  have  con- 
siderable bearing  upon  the  settings  given  to  the  relays 
when  they  are  installed. 

When  the  relay  settings  are  being  determined  the 
characteristic  curves  should  be  studied,  as  the  various 
t.vpes  of  relays  have  differently  shaped  curves  with  the 
result  that  even  though  there  may  be  sufficient  time 
difference  between  relays  at  the  two  ends  of  a  feeder 
when  operating  on  the  test  current,  this  time  difference 
may  disappear  altogether  on  a  current  of  the  magnitude 
produced  by  a  short  circuit. 

Excess-current  relays  should  have  passed  through 
thpm  a  number  of  times  a  current  as  large  as  that  which 
will  result  under  the  most  severe  short-circuit  condi- 
tions. If  there  are  any  weak  or  defective  points  in  a 
relay,  they  will  no  doubt  become  evident  at  this  time. 
The  performance  tests  of  the  relay  should  always  be 
made  under  conditions  which  approach  as  nearly  as 
possible  those  which  will  exist  when  the  relay  is  required 
to  function  after  it  is  installed. 

Potential  tests  using  1,000  volts  will  indicate  where 
insufficient   or  defective   insulation   exists. 

The  disk  of  an  induction-type  excess-current  relay 
will  not  return  immediately  to  its  initial  position  after 
an  excess  current  has  passed  through  it  unless  the  cur- 
rent in  the  relay  is  reduced  to  zero  instantly.  If  the 
excess  current  has  not  opened  the  circuit,  the  relay  disk 
will  return  slowly  so  that  if  another  swing  occurs  very 
soon  the  relay  will  function  in  less  time  than  desired. 
It  is  a  good  plan  to  find  out  just  how  the  relay  under 
consideration  will  act  in  this  respect. 

The  ability  of  a  relay  to  carry  the  tripping  current  of 
an  oil  circuit  breaker  satisfactorily  is  of  considerable 
importance.  In  most  cases  the  relay  contacts  are  not 
required  to  open  the  trip  circuit,  this  being  usually 
opened  at  the  oil  circuit  breaker. 

The  volt-amperes  required  by  and  the  power  factors 
of  different  relays  under  normal  conditions  should  be 
compared.  Excessive  volt-ampere  requirements  at  low 
power  factor  will  increase  the  error  of  the  current 
transformers. 

The  sturdiness  and  simplicity  of  construction  and  ease 
of  adjustment  of  the  relays  under  consideration  are 
important  factors  and  should  not  be  overlooked.  A 
relay  which  is  so  arranged  that  the  adjustment  can 
easily  be  changed  by  an  unauthorized  person  or  so  that 
the  contacts  could  be  closed  accidentally  is  very 
undesirable.  It  is  important  that  the  relay  be  absolutely 
dust-tight  since  the  presence  of  dust  may  prevent  the 
relay  from  doing  its  work. 

Tests  Prior  to  Placing  in  Service 

After  relays  have  been  installed  they  should  be  gone 
over  very  carefully  to  make  sure  that  they  have  not 
been  damaged  during  the  process  of  installation,  that  all 
connections  are  correctly  made  and  that  all  contacts  are 
lined  up  properly.  It  is  particularly  necessary  to  check 
the  current  and  time  settings  of  excess-current  time- 
limit  relays. 

The  connections  of  directional  relays  should  be  care- 
fully checked  as  inaccurate  connections  may  cause 
serious  trouble.  This  test  can  be  very  readily  made 
without  removing  any  of  the  relay  connections  by  means 
of  a  special  test  device  described  in  the  issue  of  the 
Electrical  World  for  Feb.  5,  1921. 

Whether    or    not    all    connections   to    double-winding 
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diflferential  relays  are  correctly  made  can  be  determined 
by  means  of  the  test  core  referred  to  above. 

The  correctness  of  the  connections  to  single-winding 
diflferential  relays  can  be  checked  under  load  by  putting 
an  ammeter  in  the  relay  circuit.  This  instrument  should, 
of  course,  indicate  zero  current,  if  all  connections  are 
correct  and  current  transformers  of  the  proper  ratio 
have  been  installed. 

Special  Tests  on  Completed  Installations 

Even  though  the  individual  relays  at  the  two  ends  of 
the  feeder  have  been  checked  separately,  it  is  advisable 
in  some  cases  to  make  a  check  of  the  complete  relay 
installation  to  determine  whether  or  not  the  desired 
selective  action  will  be  obtained.   Fig.  1  shows  apparatus 
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FIG.  5  —  CONNECTIONS  TO  DETERMINE  THE  TIME  REQUIRED  FOR 
THE  VARIOUS  PIECES  OF  EQUIPMENT  TO  FUNCTION 


A  typical  chart  taken  during  a  test  of  this  sort  is  repre- 
sented in  Fig.  4.  This  chart  shows  very  clearly  the 
time  from  the  instant  of  short  circuit  to  the  points  when 
the  contacts  of  the  substation  and  generating  station 
breakers  start  to  open,  and  the  time  between  the  break- 
ers at  both  ends  of  the  feeder. 

In  some  instances  it  will  be  found  necessary  to  make 
an  analysis  of  the  time  for  the  various  pieces  of  equip- 
ment at  one  end  of  the  feeder  to  function.  Connections 
shown  by  Fig.  5  should  be  employed  in  this  case.  The 
chart  obtained  from  a  test  of  this  sort  will  give  the 
time  from  the  instant  of  short  circuit  to  the  closing  of 
the  primary  relay  contact,  to  the  closing  of  the  auxiliary 
relay  contact  and  to  the  opening  of  the  breaker. 
Fig.  2  shows  a  chart  taken  on  the  feeder,  which  was 
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FIG.  6 — CONNECTIONS  BETWEEN  FEEDER  RELAY  EQUIPMENT  AND 
CYCLE  COUNTERS  FOR  CHECKING  SELECTIVE  ACTION 


and  connections  which  may  be  used  for  a  test  of  this 
sort. 

From  the  illustration  mentioned  it  may  be  seen  that 
the  relays  at  both  ends  of  the  feeder  are  energized 
simultaneously  with  a  current  of  any  desired  value, 
which  may  be,  if  desired,  equal  to  the  calculated  short- 
circuit  current. 

Resistor  R,  is  used  to  limit  the  current  in  the  relays 
to  the  desired  value.  Resistor  R^  is  employed  to  give 
reduced  voltage  on  the  potential  coil  of  the  directional 
relay  in  order  to  study  its  performance  under  conditions 
very  much  the  same  as  exist  during  a  short  circuit.  The 
time  required  for  the  oil-circuit-breaker  contacts  to  part 
is  recorded  on  a  chart  by  means  of  electrically  operated 
pens.  One  of  the  pens  is  operated  every  half  second  by 
means  of  a  timing  meter.  The  second  pen  deflects 
when  the  short-circuit  current  is  applied  to  the  relays, 
the  third  and  fourth  when  the  breaker  at  the  substation 
and  generating  station  ends  of  the  feeder  open. 


equipped  with  an  auxiliary  relay  requiring  an  excessive 
amount  of  time  to  function.  Fig.  3  is  a  chart  taken  on 
the  same  feeder  after  a  quick-acting  auxiliary  relay  had 
been  substituted.  A  comparison  of  these  two  charts 
will  show  how  easily  a  slow-acting  auxiliary  relay  may 
destroy  selective  action. 

In  addition  to  impressing  reduced  voltage  on  the 
directional  relay,  low  power  factor  is  employed  in  these 
tests  in  order  to  determine  whether  or  not  the  relay 
will  function  satisfactorily  on  both  low  voltage  and  low 
power  factor. 

A  slight  modification  of  the  connections  of  Fig.  5 
makes  it  possible  to  determine  whether  the  directional 
relay  contact  closes  in  less  time  under  all  conditions 
than  the  excess-current  relay  contact. 

Cycle  counters  are  very  useful  in  making  various  tests 
and  can  be  utilized  for  checking  selective  action  between 
switches  on  a  feeder  by  employing  connections  similar 
to  those  shown  in  Fig.  6. 
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In  order  to  obtain  desired  results  from  relay  protec- 
tive systems  it  is  advisable  to  follow  a  definite  schedule 
of  inspection  and  tests.  Every  two  weeks  an  electrical 
test  should  be  made  to  reveal  the  operating  condition  of 
the  relays.  For  this  test  it  will  be  found  convenient  to 
operate  the  relays  by  means  of  a  bell-ringing  trans- 
former which  can  be  mounted  complete  with  connections 
in  a  carrying  case.  This  test  is  easily  made  and  enables 
one  to  determine  whether  or  not  the  relays  will  operate 
when  current  is  applied  to  them  and  whether  or  not  they 
will  trip  the  oil  circuit  breakers. 

A  thorough  inspection  should  then  be  made  to  see 
whether  the  relay  element  has  returned  to  the  normal 
position,  whether  the  contacts  have  opened  properly 
and  whether  they  show  signs  of  burning,  or  if  they  are 
in  need  of  cleaning.  The  presence  of  metal  particles  or 
other  foreign  material  should  be  looked  for  and  guarded 
against. 


The  current  and  time  adjustments  of  excess-current 
time-limit  relays  and  the  performance  of  directional 
relays  on  low  voltage  should  be  checked  at  intervals  of 
not  more  than  one  year. 

Complete  records  should  be  kept  of  all  of  these  tests 
and  inspections  as  to  the  condition  of  the  relays  both 
"as  found"  and  "as  left." 

It  is  a  good  plan  to  make  one  man  of  the  proper  train- 
ing and  experience  responsible  for  all  of  the  relay 
installations  throughout  the  system.  The  routine 
inspections  made  every  two  weeks  could  be  taken  care 
of  by  the  operating  force,  but  all  uncertain  operations, 
defects,  etc.,  should  be  reported  at  once  to  the  relay 
engineer.  If  this  man  realizes  the  importance  of  the 
relay  protective  systems  and  the  necessity  of  making 
rigorous  routine  tests  and  inspections  and  sees  to  it 
that  his  instructions  are  carried  out  most  satisfactory 
results  should  be  obtained. 


Stringing  Suspension-Insulator  Lines  in 

Rough  Country 

All  Spans  Between  Dead-End  Towers  Are  Pulled  to  the  Same 
Tension,  One  Such  that  Elastic  Limit  Is  Not  Exceeded  Under 
Maximum  Loading  Conditions — Rational  Basis  for  Investigations 

By  MURRAY  J.  IDAIL 

Electrical  Engineer  with  F.  R.  Weller,  Washington,  D.  C. 


THE  construction  of  a  high-voltage  (66,000 
and  above)  transmission  line  through  rough 
and  mountainous  country  involves  a  problem 
in  methods  of  stringing  that  is  not  encoun- 
tered in  construction  through  flat  and  regular  country. 
In  flat  country  a  standard  length  of  span  can  be  adopted 
and  adhered  to  more  or  less  closely.  In  rough  country, 
however,  it  is  often  necessary  to  span  across  valleys 
and  to  place  structures  on  ridges  and  knolls  in  order 
to  keep  adequate  ground  clearance.  This  construc- 
tion, of  course,  renders  it  impossible  to  adopt  any 
standard  span  length.  Adjacent  spans  may  diiTer  in 
length  by  several  hundred  per  cent.  This  particular 
characteristic  of  mountainous  construction  must  be 
taken  into  account  in  stringing  wires  and  conductors. 
The  problem  is  further  complicated  by  the  use  of  strings 
of  insulator  disks  in  suspension  position,  since  dif- 
ferent tensions  cannot  exist  in  adjacent  spans  except 
at  dead-end   towers. 

Rather  than  to  blindly  string  the  sections  of  line  to 
the  tension  proper  to  the  average  of  all  the  span  lengths 
in  the  section  (which  naturally  first  suggests  itself  as 
the  most  fitting  tension)  an  investigation  was  under- 
taken to  determine  upon  a  more  exact  and  justifiable 
basis  for  the  stringing  tension.  Based  upon  the  consid- 
eration of  the  unstressed  length  of  conductor  between 
strain  towers,  a  formula  was  determined  for  a  common 
stringing  tension  for  all  spans  in  the  section.  This 
formula,  though  empirical,  is  sufficiently  accurate  for  all 
practical  purposes  and  holds  for  both  steel-covered  alu- 
minum and  copper  conductors. 

The  curves  for  use  in  stringing  the  conductor  are 
usually  plotted  tensions  in  pounds  and  sags  in  feet 
against   span   length   in   feet,   curves   being   given   for 


each  of  a  number  of  atmospheric  temperatures.  The 
stringing  tensions  given  by  these  curves  are  such  that 
when  the  line  is  subjected  to  its  maximum  load — *  in. 
(1.27  cm.)  ice  and  8  lb.  per  foot  (39  kg.  per  sq.m.) 
wind  pressure  at  0  deg.  Fahr.  ( — 18  deg.  C.)  for  ex- 
ample— a  certain  definite  maximum  tension  exists  in  all 
spans.  This  maximum  tension  is  usually  the  elastic 
limit  of  the  wire  or  slightly  less  than  this  value.  Such 
a  basis  for  the  stringing  curves  assures  the  strength 
of  the  wire  being  used  to  the  best  advantage — i.e., 
all  spans  are  given  just  enough  sag  in  stringing  to 
prevent  them  from  being  overstressed  at  maximum  load. 
These  values  of  sags  and  tensions  given  by  these  curves 
will  be  referred  to  as  the  theoretically  correct  stringing 
values.  The  curves  show  that  the  longer  spans  require 
a  lesser  stringing  tension  than  do  the  shorter  spans. 
This  means  that,  while  the  stringing  tension  curve  for 
a  conductor  at  ordinary  atmospheric  temperature  is  a 
curve  resembling  somewhat  a  section  of  equilateral 
hyperbola,  the  tensions  existing  in  all  spans  under  the 
conditions  of  maximum  loading  would  be  the  same. 

Basis  for  Rational  Method  of  Stringing 

Consider  a  line  containing  spans  of  greatly  varying 
length.  If  in  the  construction  of  the  line  the  insulators 
at  each  end  of  every  span  could  be  placed  in  the  strain 
position  and  the  conductors  dead-ended  thereto,  the 
proper  stringing  tension  for  each  span  could  be  read 
directly  from  the  curves  and  the  conductors  strung 
accordingly,  the  sag  and  tension  in  every  span  being 
entirely  unaffected  by  adjacent  spans.  However,  there 
are  several  reasons  which  render  it  inadvisable  to 
dead-end  each  span.  In  fact,  dead-end  (i.e.,  strain) 
structures  are  usually  avoided  as  much  as  possible,  sus- 
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pension  structures  being  preferred.  In  mountainous 
country,  however,  on  account  of  the  great  difference 
in  length  of  many  of  the  spans  adjacent,  it  is  necessary 
to  provide  a  greater  number  of  strain  structures  than 
is  otherwise  desirable.  This  is  especially  true  when 
the  line  is  being  constructed  at  right  angles  to  the  gen- 
eral run  and  range  of  mountains.  Under  these  con- 
ditions sections  of  more  than  four  or  five  spans  between 
dead-end  points  are  rarely  found. 

Take,  then,  the  case  of  a  section  of  line  comprising 
three  suspension  structures  (i.e.,  four  spans)  between 
dead-end  points.  As  noted  above,  the  spans  on  either 
side  of  a  strain  structure  are  unaffected  by  one  another ; 
that  is,  any  tension  can  exist  in  the  wires  of  one 
span  without  reference  to  the  tensions  existing  in  the 
other.  Inherently,  however,  a  suspension  structure  is 
incapable  of  maintaining  a  difference  in  conductor  stress 
in  the  spans  on 
either  side  of  it. 
Any  tendency  for 
a  greater  stress 
to  be  set  up  in 
one  span  is  imme- 
diately compen- 
sated by  the  insu- 
lator string  swing- 
ing toward  the 
greater  stress, 
thus  'maintaining 
an  equality  of 
tension  through- 
out all  spans  of 
the  section.  It  is 
evident  that  with 
the  insulator 
strings  on  the 
suspension  struc- 
tures kept  in  their 
proper  positions — 
vertical  or  nearly 
so  — •  the  longest 
span  in  a  section 
must  at  all  times 
have  exactly  the 
same  tension  as 
the  shorter  span. 
As  above  noted, 
however,  the 
stringing  curves 
show  that  the 
proper  tension  for 
a      comparatively 

long  span  is  considerably  less  than  that  for  a  shorter 
span.  The  problem,  then,  is  this:  What  stringing  ten- 
sion used  for  all  spans  of  a  section  of  line  (i.  e.,  the  sec- 
tion as  a  whole)  will  cause  all  spans  in  the  section  to  be 
stressed  to  the  maximum  safe  value  under  the  conditions 
of  maximum  loading? 

A  satisfactory  solution  of  this  problem  has  been 
worked  out,  based  on  a  comparison  of  unstressed  length 
of  conductor.  By  unstressed  length  of  wire  is  meant 
the  length  of  wire  under  the  condition  of  no  external 
stress  acting  on  it.  Stated  another  way,  unstressed 
length  of  wire  in  a  span  is  the  actual  length  measured 
along  the  curve  taken  by  the  wire  when  in  place,  less 
the  elongation  due  to  the  stress  in  the  wire.  It  will 
be  noted  that  unstressed  length  varies  with  the  tem- 
perature.   The  basis  for  a  formula  for  a  tension  suitable 
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STRINGING  CURVES  FOR  NO.  4/0  STEEL-CORE  ALUMINUM  CONDUCTOR 

Curves  are  based  upon  equal  sags  at  0  deg.  Fahr.  with  i-in.  Siemans-Martin  steel 
ground  wire.  This  sag  is  safe  for  conductor  at  0  deg.  Fahr.  with  J-in.  ice  and  S-lb. 
wind  and  allows  sufficient  clearance  at  32  deg.  Fahr.  with  ground  wire  loaded  and  con- 
ductor unloaded. 

Composite  modulus  of  elasticity  —  12,000,000. 

Composite  coefficient  of  expansion  =  0.0000105  per  deg.  Fahr. 

Weight  of  wire  =  29  lb.  per  foot. 


to  the  conditions  outlined  before  is  as  follows:  The 
stringing  tension  for  any  section  of  line  between  dead 
ends  should  be  such  that  the  total  unstressed  length 
of  conductor  in  the  section  is  equal  to  the  length  that 
would  be  the  sum  of  the  unstressed  lengths  in  the  com- 
ponent spans  if  each  of  these  could  be  strung  inde- 
pendently to  the  theoretical  tension. 

Procedure  in  Determining  Stringing  Tension 

Once  a  section  of  line  has  been  strung,  there  is  for 
that  section,  at  any  one  temperature,  a  fixed  and 
invariable  unstressed  length  of  wire  which  depends  upon 
the  unstressed  length  at  stringing  temperature,  the 
temperature  coefficient  of  expansion  of  the  wire  and 
the  change  in  temperature  from  the  stringing  condition 
to  the  one  in  point.  The  unstressed  length  taken 
in  conjunction  with  the  loading  determines  the  deflec- 
tion and  tension. 
That  this  is  true 
is  shown  very 
clearly  by  the 
method  of  sag- 
tension  calculation 
given  by  Lyndon 
in  his  "Hydroelec- 
tric Practice." 
Having  given  a 
span  at  a  temper- 
ature and  loading 
different  from  the 
stringing  c  o  n  - 
ditions,  the  un- 
stressed length  at 
the  new  temper- 
ature is  found  as 
just  outlined.  A 
value  for  the  un- 
known stress  in 
the  wire  under 
the  new  conditions 
is  then  assumed. 
The  elongation, 
total  stressed 
length  of  wire  and 
consequent  deflec- 
tion in  the  wire 
are  then  c  o  m  - 
puted.  The  stress 
corresponding  to 
this  deflection 
must  be  the  same 
as  that  assumed, 
or  the  computation  must  be  repeated  with  a  new 
assumed  stress.  Coming  back  to  our  problem,  it  is 
evident  that  in  the  case  of  any  given  section  of  line 
it  is  the  unstressed  length  of  wire  in  the  section, 
together  with  the  characteristics  of  the  wire  itself, 
that  determines  the  tension  and  deflection  under  any 
given  set  of  conditions.  Hence  it  is  necessary  only  to 
determine  what  unstressed  length  at  stringing  tem- 
perature gives  the  desired  tension  on  maximum  load  and 
to  string  the  section  as  a  whole  to  that  unstressed 
length. 

Short  Cut  by  Using  Equivalent  Span 

It  is  evident  that  the  stringing  tension  for  a  given 
section  will  have  a  value  between  the  curve  tensions 
for  the  longest  and  shortest  spans  in  the  section.     By 
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means  of  a  cut-and-try  method  the  following  simple 
formula  was  determined  upon:  The  stringing  stress 
for  a  given  section  of  line  between  dead-ends  shall  be 
the  stress  given  by  the  stringing  curve  for  an  "equiv- 
alent span"  the  length  of  which  is  equal  to  the  average 
of  all  spans  in  the  section  plus  two-thirds  of  the  dif- 
ference between  the  length  of  the  longest  span  and  the 
average  span  length.     Thus: 

^equiv   =^^   J-'oti    "T~    3  (-^maj:   ^av)  t    W'here 


Ltav 


U  +  k-\-  I,  ■■■  +  u 


This  empirical  formula  gives  results  correct  within 
the  degree  of  accuracy  obtainable  in  the  actual  string- 
ing of  the  wire,  as  shown  in  the  following  example: 

Assume  a  section  of  line  as  follows :  Three  suspension 
structures  between  a  pair  of  dead-end  structures;  span 
lengths,  three  of  300  ft.  ( 90  m.) ,  and  one  span  of  700  ft. 
length;  conductor  No.  4/0  steel-reinforced  aluminum; 
maximum  loading.  Class  B,  i.e.,  8  lb.  (39  kg.  per  sq.m.) 
wind  and  i  in.  (1.27  cm.)  ice  at  0  deg.  F.  (—18  deg.  C.)  ; 
maximum  safe  stress  in  the  conductor,  4,000  lb.  (280 
kg.  per  sq.m.) 

The  tabulation  gives  for  each  span  the  stringing 
stress  at  80  deg.  Fahr.  (27  deg.  C),  and  the  unstressed 
length  of  wire  in  each  span  at  80  deg.  Fahr.  for  three 
different  methods  or  conditions  of  stringing: 


STRINGING  STRESSES 

.  ETC..  AT 

80  DEG.  FAHR. 

Method 
a 
b 
c 

a 
b 
c 

Span 

Length, 

Feet 

300 

300 

300 

700 
700 
700 

Stringing 

Ten.sion, 

Lb. 

1,220 

880 

1,010 

863 

880 

1.010 

Stringing 
Sag, 
Feet 

2.67 
3.72 
3.23 

20  50 
20  20 
17.60 

Stres.'ed              Unstrested 
Length,                 Length, 

Feet                      Feet 
300  063                 299  941 
300   125                 300  035 
300.093                299.990 

701   600                 701    398 
701    550                 701    344 
701    180                 700.944 

TOTAL  UNSTRESSED  LENGTHS  IN  WHOLE  SECTION 

Unstressed 
Length, 
Method                                                                       Feet 
a               .      1601.221 

b 

,,      ,    1601.449 
1600.914 



In  method  (a)  each  span  is  considered  as  isolated 
from  the  others  and  strung  with  theoretical  correctness, 
as  outlined  in  the  first  part  of  the  paper. 

In  method  (b)  the  section  as  a  whole  is  strung  to 
the  tension  for  the  "equivalent  span";  i.e.,  600  ft. 
(180  m.)  in  this  case. 

In  method  (c)  the  section  is  strung  as  a  whole  to  the 
tension  for  the  average  span;  i.e.,  400  ft.  (120  m.)  in 
this  case. 

Since  the  formula  for  the  tension  for  the  "equivalent 
span"  is  an  empirical  one,  it  is  not  to  be  expected  that 
in  all  cases  the  total  unstressed  length,  and  therefore 
the  stress  under  maximum  loading,  given  by  method 
(b)  will  check  the  correct  and  exact  values  given  by 
the  theoretical  computation  (a)  as  closely  as  in  the 
example  given.  It  will  be  seen  that  the  stringing  ten- 
sion for  the  average  span  is  only  slightly  greater  than 
the  tension  for  the  equivalent  span.  In  fact,  the  dyna- 
mometer in  stringing  might  easily  introduce  a  greater 
inaccuracy  than  would  enter  by  stringing  by  method 
(c).  Hence  in  many  cases  it  is  immaterial  whether 
method  (b)  or  method  (c)  is  used;  that  is,  the  more 
obvious  method  of  stringing  the  section  to  the  tension 
for  the  average  span  may  in  many  cases  be  safely  used. 
Just  what  stress  would  exist  in  the  above  section  if 
strung  by  method  (c)  does  not  admit  of  easy  determina- 


tion, it  being  very  difficult  to  arrive  at  the  adjustments 
in  unstressed  length  that  take  place  in  the  several 
spans  as  the  temperature  decreases  and  the  wire  be- 
comes loaded. 

It  will  be  noted,  however,  from  the  stringing  curve 
shown  that  there  is  a  greater  difference  between  the 
stringing  tensions  for  two  given  span  lengths  at  the 
lower  temperature  than  there  is  at  the  higher  tem- 
peratures. In  stringing  at  the  lower  temperatures, 
therefore,  and  in  other  cases  where  there  is  consider- 
able difference  between  the  tensions  for  the  average  and 
"equivalent"  spans,  it  is  well  to  use  the  tension  for  the 
equivalent  span.  It  is  advisable  for  the  office  engineer, 
in  preparing  his  table  of  stringing  tensions  and  sags 
for  his  foreman,  to  investigate  unusual  sections  of  line 
with  a  view  of  determining  whether  or  not  the  tension 
for  the  "equivalent  span"  can  be  used  to  good  advantage. 

The  study  of  this  problem  established  a  correct  and 
rational  basis  for  stringing  a  number  of  spans  of  vary- 
ing length  in  the  same  section.  It  also  established  the 
fact  that  while  the  usual  method  of  stringing  to  the 
tension  for  the  average  length  of  span  results  in  slightly 
overstressing  the  conductor,  this  latter  method  may  in 
the  majority  of  cases  be  used.  It  is  just  as  easy,  how- 
ever, for  the  office  engineer  to  give  the  construction 
foreman  a  table  based  on  tensions  for  the  equivalent 
span,  and  under  some  unusual  conditions,  such  as  a 
combination  of  up-hill  work  and  varying  span  lengths, 
the  tension  for  the  equivalent  span  may  give  somewhat 
better  results. 

It  might  be  well  to  add  a  word  of  explanation  con- 
cerning the  stringing  curve  shown.  All  spans  strung 
according  to  this  curve,  or  any  section  strung  to  the 
tension  given  by  the  curve  for  the  equivalent  span,  reach 
a  maximum  stress  of  4,000  lb.  (280  kg.  per  sq.cm.)  at 
class  B  loading.  The  curves  are  flattened  at  the  400-ft. 
(120-m.)  point  because  it  was  not  considered  advisable 
or  necessary  to  stress  an  isolated  span  to  a  tension 
greater  than  that  given  for  400  ft.  It  is  merely  a  mat- 
ter of  chance  that  the  curve  at  120  deg.  Fahr.  (49 
deg.  C.)  is  parallel  to  the  axis  of  span  length. 

These  methods  of  fixing  upon  the  suitable  tension 
for  stringing  a  section  of  line  containing  widely  vary- 
ing span  lengths  were  investigated  as  above  outlined 
by  the  engineers  of  Francis  R.  Weller,  Washington, 
D.  C,  in  connection  with  the  design  and  construction 
of  an  88,000-volt  tie  line  between  the  Logan  and  Sprigg 
plants  of  the  Kentucky  &  West  Virginia  Power 
Company. 

New  "Stop-Water"  for  Joints 
in  Concrete  Dams 

A  RECENTLY  designed  "stop-water"  for  sealing 
joints  in  dams  and  other  concrete  structures  has 
the  novel  feature  of  providing  for  renewal  of  the  seal 
in  case  it  is  broken  by  settlement  of  the  structure  or 
other  cause.  The  seal  is  made  by  asphalt  in  the  form 
of  blocks  placed  in  a  vertical  groove  during  construction. 
Upon  completion  this  asphalt  is  melted  by  passing 
steam  through  a  pipe  embedded  in  the  blocks,  thus 
allowing  the  hot  asphalt  to  flow  into  and  fill  the  joint. 
Should  renewal  of  the  seal  become  desirable  at  a  later 
time,  the  asphalt  is  again  melted,  and  if  necessary  more 
is  added  at  the  top  of  the  column  to  replace  that  which, 
at  the  time  of  the  second  melting,  may  flow  into  the 
joint.  The  method  has  been  patented  by  F.  B.  Smith 
of  San  Francisco. 
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Water-Power  Applications  Reach  200  Mark 

Federal  Power  Commission  Reports  the  Receipt  of  200  Applications 
for  Preliminary  Permits  Up  to  and  Including  March  26 — Twenty- 
two  Applications  Were  Filed  with  the  Commission  During  March 
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PROJECTS  INCLUDED  IN   APPLICATIONS  FILED  WITH   THE   FEDERAL  POWER  COMMISSION 

NOW  TOTAL  13,536,431  HP. 


'ORE  applications  for  preliminary  power 
permits  were  filed  with  the  Federal  Power 
Commission  during  March  than  during  any 
'  average  month  since  the  passage  of  the 
federal  water-power  act.  Applications  involving  twenty- 
two  projects  were  filed  in  March,  involving  a  total  of 
386,085  hp.  The  latest  data  issued  by  the  commission 
indicate  that  the  net  capacity  of  the  200  projects  now 
on  file  totals  13,536,431  hp.  The  discrepancy  between 
these  figures  and  those  previously  published  arises  from 
the  revision  of  figures  where  conflicts  between  cer- 
tain large  projects  had  occurred. 

Of  the  applications  filed  during  March,  thirteen  were 
for  projects  in  California,  three  in  Montana,  and  one 
each  in  Kentucky,  Oklahoma,  Utah,  Missouri,  South 
Carolina  and  Alaska.  The  largest  project  recorded 
during  March  was  that  of  J.  S.  Wallace,  involving  three 
dams  on  the  Cumberland  River  in  McCreary,  Pulaski 
and  Whitley  Counties,  Ky.,  and  totaling  160,000  hp. 
This  was  the  on!v  project  involving  more  than  100,000 
hp. 

Table  I  gives  a  list  of  the  applications  for  preliminary 
permits  filed  with  the  Federal  Power  Commission  from 
Feb.  26  to  and  through  March  26.  Lists  of  applica- 
tions filed  prior  to  Feb.  26  appeared  in  the  Electrical 
World  of  Jan.  l,  Jan.  15,  Feb.  12  and  March  12. 

The  work  of  the  Federal  Power  Commission  has  now 
reached  the  stage  of  granting  preliminary  permits  and 
licenses.  During  March  sixteen  preliminary  permits 
or  licenses  were  granted,   one  of  which   involved   two 


applications.  Six  of  these  permits  were  for  transmis- 
sion lines,  leaving  ten  hydro-electric  projects  which 
may  be  considered  as  almost  certain  of  construction 
in  the  near  future.  These  ten  projects  involve  a  total 
of  1,702,036  hp.,  and  it  is  estimated  that  they  will 
require  an  expenditure  of  about  $1,975,000,000  for  gen- 
erating plant,  transmission  and  service  equipment.  The 
largest  of  these  projects  is  that  of  the  Southern  Cali- 
fornia Edison  Company,  involving  five  dams,  four 
reservoirs  and  two  power  houses  in  the  headwaters  of 
the  South  Fork  of  San  Joaquin  River,  California,  with 
a  possible  watei-wheel  installation  of  425,000  hp.  Table 
II  gives  a  list  of  the  preliminary  permits  and  licenses 
which  have  been  granted  by  the  Federal  Power  Com- 
mission. 

At  the  sixteenth  meeting  of  the  Federal  Power  Com- 
mission, held  on  Feb.  28,  the  following  applications  for 
preliminary  permits  or  licenses  involving  the  use  of  the 
waters  of  the  Niagara  River  were  rejected:  Project 
No.  6,  Niagara  Power  &  Development  Company ;  project 
No.  14,  Western  New  York  Utilities  Company;  project 
No.  25,  Niagara,  Lockport  &  Ontario  Power  Company; 
project  No.  26,  city  of  Buffalo;  project  No.  37,  J.  K. 
Thomson  et  al.;  project  No.  39,  M.  F.  Bowen;  project 
No.   45,   Niagara   Gorge   Power   Company. 

Growth  in  Applications  Filed 

The  accompanying  diagram  shows  the  growth  in  the 
number  and  horsepower  of  applications  for  preliminarj' 
permits  and  licenses  filed  with  the  Federal  Power  Com- 
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TABLE  I— LOCATION  AND  SIZE   OF  WATER-POWER  PROJECTS  FOR  WHICH  APPLICATIONS  FOR  PRELIMINARY  PERMITS  WERE  FILED 
WITH  THE  FEDERAL  POWER  COMMISSION  FROM  FEB.  26,  1921,  TO  AND  THROUGH  MARCH  26,   1921 


Name  of  Ctmpany 


locatioD  of  Project 


CALIFORNIA: 
Pacific  Gas  &  Electric  Co..   445 

Svitter  St..  San  Francisco. ..  ....     Transmission  Line,  Green  Valley 

Pacific  Gas  &  Electric  Co.,   445     Transmission   line,   Tahoe   Na- 

Sutter  St.,  San  Francisco tioual  Forest 

El  Dorado  Power  Co,,  care  Chick- 
ering  &  Gregory,  Merchants 
Exchange  Bklg.,  San  Francisco. 

Southern  Sierras  Power  Co.,  care 
W.  L.  Huber,  First  National 
Bank  Bldg.,  San  Francisco 


Capacity, 

Hp. 


South  Fork  American  River, 


39,735 


Willow,  Vivian,  Falls,  Alder  and 

Lost  Creeks 800 

Deer  Creek,  Tehama  County.  .  . 

Little  Rock  Creek,  Los  Angeles 
County 

Transmission  line,  Ingo  County. 

Big  Pine  and  Baker  Creeks,  Ingo 
County 

Rock  Creek  Lake  and  Rock 
Creek,  Inyo  and  Mono  Coun- 
ties  

f  Sawmill   and    Division   Creeks, 
[       Inyo  County 

Same Cottonwood  Creek,  Kern  County 

Rich  Point  Mining  Co.,  57  Tevia 

St.,  San  Francisco Bear  Creek,  Plumas  County 


Provident  Irrigation  Co.,  Willows, 
Cal 

Little  Rock  Power  &  Water  Co., 
Room  307.  Delta  Bldg.,  Los 
Angeles 

C.  B.  Johnson,  care  V.  G.  Preston, 
Bishop:  Cal 

City  of  Los  Angeles,  Dept.  of  Pub- 
lic Service,  603  Knickerbocker 
Bldg.,  Los  Angeles 

Same 


Same. 


n,50o 

4.830 

8,000 

6,000 

1,300 
4,950 

360 


Name  of  Company 

CALIFORNIA: 
Yuba  Development  Co.,  1 2 1 3  Ho- 
bart  Bldg..  :San  Francisco 


L(  cation  of  Project 

No.  Fork  of  Yuba  River,  Sierra 
and  Nevada  Counties 


KENTUCKY: 
J.    S.    Wallace,    care    Chas.    H. 
Gunter,  The  Annex  Hotel.  New 
York  City Cumberland  River  in  Kentucky  . 

MISSOURI: 
H.  S.  Shaner,  Eminence,  Mo Current  River 

MONTANA: 

R.  T.  Ringling.  White  Sulphur 
Springs,  Mont 

Fred  Mielde,  Livirgfton,  Mont. .  . 

Boston  &  Montana  Milling  &  Pow- 
er Co..  Butte.  Mont 


Willow    Creek,    6    miles    from 

White  Sulphur  Springs 

Republic  Creek,  Park  County.-  , 

Transmission   Line,   Lewis  and 

Clark  National  Forest 


Capacity 


76,500 


160,000 


5,000 


40O 
220 


OKLAHOMA: 
Sand  .Springs  Home,  Sand  Springs, 
Okla Grand  River,  R ayes  County 

UTAH: 
United  Power  &  Light  Co.,  care    Pole  Creek  and   United   River 
Charles  Demoisey,  Vernal,  Utah         Duchesne  County 

SOUTH  CAROLINA: 
Columbia  Railway  &  Navigation 

Co.,  Columbia,  S.  C Santee  and  Cooper  Rivers 

ALASKA: 
Cooper-Harbor  Pulp  &  Paper  Co., 

care  T.  A.  Kelley.  Bank  of  Nova  Reynolds  Creek,  Prince  of  Wales 
Scotia  Bldg.,  Vancouver,  B.  C.       Island 


55,000 


6,500 


5,000 


mission  since  the  passage  of  the  water  power  act.  The 
number  of  applications  filed  has  far  exceeded  the  expec- 
tation of  those  who  are  interested  in  the  work  of  the 
commission. 

It  is  estimated  that  with  the  present  force  of  engi- 
neers on  the  staff  of  the  commission  it  will  take  some 
four  or  five  years  to  investigate  and  report  on  all  these 
projects  in  an  efficient  manner.  During  the  first  ten 
months  of  the  commission's  existence  200  applications 
were  received,  and  only  seventeen  applications  for 
preliminary  permits  and  licenses  have  been  granted, 
and  six  of  these  were  for  transmission  lines. 

Commission  Engineers  Have  Gigantic  Task 
Ahead  of  Them 

The  field  investigation  and  making  of  reports  will 
move  along  much  faster  now  that  the  regulations  and 
schedules  have  been  fully  worked  out,  but  the  task  before 
the  commission  is  a  gigantic  one.  During  the  month  of 
February  it  looked  as  though  the  filing  of  applications 
had  about  ceased,  or  at  least  would  continue  at  the  rate 
of  only  two  or  three  per  week,  but  during  March  the  new 
filings  were  again  increased  to  an  average  of  about  six 
a  week. 

How  long  the  filing  of  applications  will  continue 
remains  to  be  seen. 


Winter  Power  Stations  in  Switzerland 

PROMINENT  among  the  winter  power  stations  which 
large  Swiss  electric  light  and  power  corporations  have 
been  led  by  the  unusually  dry  winter  of  1920-1921  to  con- 
sider erecting  is  one  in  the  Waggi  Valley  in  the  Canton 
of  Zurich.  This  project  is  attracting  great  attention  in 
all  parts  of  Switzerland.  At  a  recent  meeting  of  the 
Zurich  Chamber  of  Commerce  the  president  of  the 
Northeastern  Swiss  Power  Works  said  that  on  account 
of  the  steadily  increasing  demand  for  electrical  energy 
the  lack  of  winter  power  had  been  intensively  felt  and 
that  for  the  Northeastern  Power  Works  alone  the  defi- 
ciency during  the  winter  months  in  the  next  four  or  five 
years  will  reach  at  least  50,000,000  kw.-hr.  The  Waggi 
Valley  power  house,  which  the  company  intends  build- 
ing with  the  financial  support  of  the  city  of  Zurich,  will 
supply  110,000,000  kw.-hr.  A  concession  for  this  station 
has  already  been  granted.  The  cost  of  its  construction, 
including  all  necessary  electrical  machinery,  etc.,  will 
amount  to  94,000,000  francs;  that  is  to  say,  1  kw.-hr. 
will  cost  7.6  centimes.  This  price  is  considered  a  little 
high  at  present,  but  the  market  price  for  winter  energy 
is  still  higher.  Work  on  the  new  plant  will  be  started 
early  in  the  spring  of  this  year,  and  it  is  expected  that 
by  the  end  of  1924  the  station  will  be  in  operation. 


TABLE  II- 


-LOCATION  AND  SIZE  OF  WATER-POWER  PROJECTS  FOR  WHICH  PRELIMINARY'  PERMITS  OR 
LICENSES  HAVE  BEEN  GRANTED  BY  THE  FEDERAL  POWER  COMMISSION 


Name  of  Company 

ARKANSAS: 
Dixie     Power     Company.     Title 
Guaranty  Bldg..  St.  Louis,  Mo.. 

CALIFORNIA: 

Southern  California  Edison  Co., 
Edison  Bldg.,  Los  Angeles 

Southern  California  Edison  Co., 
Edison  Bldg.,  Los  Angeles 

Luther  Hill,  Independence,  Cal. . . 

Pitt  River  Power  Co.,  care  Harr 
and  Bates,  Westory  Bldg., 
Wa-shington,  D.  C 

Coast  Valleys  Gas  &  Electric  Co., 
car©  Chickering  <Sc  Gregory, 
Merchants'  Exchange  Bldg., 
San  Francisco 

Southern  California  Edison  Co., 
Edison  Bldg.,  Los  Angeles 

MONTANA: 
Amazon  Dixie  Mining  Co.,  Wal- 
lace, Idaho 


Location  of  Project 


White  lUver. 


Big  Creek,  Fresno  County 

South  Fork  San  Joaquin  River, 

Fresno  County 

Sam  Mill  Creek 


Pitt  River. 


Capacity, 
Up., 


120.000 


425.000 
386 


,000 


Transmission  Line,  San  Benito 
Transmission  Line,  Sequoia  Na- 
tional Forest 


Transmission  line,  Lolo  National 
Forest 


Name  of  Company 

MONTANA; 
Butte-Jardine  Metals  Mining  Co., 

careC.  R.  Leonard,  Butte,  Mont. 

NEVADA: 
Spanish  Belt  Silver  Mining  Co.. 

629  Nicholas  Bldg.,  Toledo,  Oliio 

NEW  YORK: 
Hydraulic    Race   Co.,    Lockport, 

N.Y' 

Niagara  Falls  Power  Co.,  Niagara 

Falls.N.Y 

Lower   Niagara   River  Power  & 

Water  Supply  Co.,  care  11.  L. 

Cooper.  101  Park  Ave.,  N.Y.  C. 
Ford  Motor  Co.,  Dearborn,  Mich. 

NORTH  CAROLINA: 
United  Mills  Co..  Hickory,  N.C.  . 

SOUTH  DAKOTA: 
Paving  Granite  Quarry  Co.,  Rapid 

City.S.D 

WASHINGTON: 
Washington  Irrigation  &  Develop- 
ment Co.,  care  Electric  Bond  & 

Share  Co.,  71  Broadway,  N.  Y.  C. 


Lc cation  of  Project 

Transmission  line.  Deer  Lodge 
National  Forest 


Tran.smission  line,  Nye  County. . 

Niagara  River 

Niagara  River , 


Niagara  River 

Green  Island,  Hudson  River. . . . 

Harper's  Creek,  Caldwell  Co. . . . 

Transmission  line.  Black  Hills, 
National  Forest  Reserve 


Columbia  River . 


Capacity  - 
Hp. 


5,000 
400,000 


250.000 
8.250 


1,400 


300,000 
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Mine  Substation  Operates  Automatically 

Underground  Substation  Automatically  Aids  Steam  Generating 
Station  at  the  Mouth  of  Mine  in  Maintaining  Voltage  Regulation — 
System  Adopted  May  Be  Used  for  Rotaries  or  for  Motor  Generator  Sets 

By  GRAHAM  BRIGHT 

General  Engineer  Westinghouse  Electric  &  Manufacturing  Company 


A  UTOMATIC  substations  offer  interesting  pos- 
/\^     sibilities  as  a  solution  for  the   distribution 

/ — ^^  problem  connected  with  the  electric  haulage 
^^  J^system  in  mining  work,  particularly  in  those 
cases  where  feeder  capacity  is  not  sufficient  to  give 
good  voltage  regulation.  Owing  to  the  low  operating 
cost  as  compared  with  manually  operated  stations,  the 
automatic  substation  appears  to  deserve  the  study  of 
every  mining  electrical  engineer  confronted  with  this 
problem. 

So  far  as  is  known,  the  installation  recently  placed  in 
operation  by  the  Lincoln  Coal  Company  of  Nanty  Glo, 


placed  in  service  the  operating  conditions  were  very 
unsatisfactory.  It  required  forty-five  minutes  to  bring 
out  a  loaded  trip  of  thirty  cars,  and  during  this  time 
the  voltage  was  very  low  for  the  other  electric  equip- 
ment operating  in  the  mines.  Since  placing  the  sub- 
station in  operation  a  round  trip  with  the  same  number 
of  cars  is  made  in  eighteen  minutes  and  good  voltage 
regulation  is  obtained  at  all  time  in  various  parts  of  the 
mines  with  a  consequent  speeding  up  of  all  operations. 

The  output  of  the  mine  has  been  increased  200  tons 
per  day,  which  represents  a  fairly  high  percentage  for 
a  mine  whose  yearly  production  has  been  1.50,000  tons. 


i 
1 

1 

1 

3 

1 

i 

HpHI 

■ 

1 

AN  APPLICATION  OF  THE  AUTOMATIC  SUBSTATION  TO  MINING  WORK 
On  the  left  is  shown  the  control  equipment  and  on  the  right  a  general  view  of  the  substation   recently   installed   by    the 

LiincolnCoal  Company  at  ^'anty  Glo,  Pa. 


Pa.,  is  the  first  of  its  kind.  This  mine  is  of  the  drift 
type  with  a  main-line  haul  of  more  than  2  miles  (3.2 
km.).  Power  is  generated  by  a  250-volt  direct-current 
generator  belted  to  steam  engines  at  the  drift  mouth. 
The  grade  is  against  the  loaded  trip  for  the  entire 
length  of  the  main  haul,  so  that  even  with  a  fair  amount 
of  feeder  capacity  the  voltage  near  the  working  places 
was,  before  the  substation  installation,  very  low  when 
the  trip  was  being  made. 

As  the  Penn  Central  Power  Company  has  a  power  line 
running  over  the  property,  it  was  decided  to  install  a 
substation  in  the  mine  near  the  working  places.  Charles 
Stuart  of  Stuart,  James  &  Cook  acted  as  consulting 
engineer  for  the  coal  company  and  decided  to  install  an 
automatic  substation  to  provide  the  needed  relief  at  a 
minimum  operating  cost.  The  converting  set  installed 
is  a  200-kv/.  synchronous  motor-generator  set,  and  the 
entire  substation  equipment  has  been  operating  success- 
fully since  its  installation.     Before  the  substation  was 


The  good  voltage  regulation  inside  of  the  mine  should 
greatly  decrease  the  upkeep  and  repairs  on  all  electrical 
equipment,  since  one  of  the  most  prolific  causes  of  high 
upkeep  and  repair  expense  is  poor  voltage. 

The  substation  is  installed  2  miles  from  the  drift 
mouth,  and  the  room  consists  of  a  dry,  well-ventilated 
and  well-lighted  underground  chamber  about  10  ft.  x  30 
ft.  (3  m.  X  9  m.)  in  size.  The  walls  are  built  of  heavy 
masonry  with  concrete  reinforced  with  steel  beams  for 
the  ceiling.  The  inside  walls  are  cement-plastered.  The 
2,200-volt  cable  comes  down  from  the  surface  through 
a  bore  hole  just  outside  of  the  substation.  The  entire 
substation  is  built  and  the  equipm.ent  is  mounted  in  a 
most  substantial  manner  which  will  insure  long  life  and 
low  maintenance. 

One  illustration  shows  the  automatic  control  equip- 
ment. The  main  oil  switch,  resistance  grids  and  some 
of  the  relays  are  installed  back  of  the  switchboard  panel. 
The  three  large  switches  to  the  right  are  the  resistance 
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contactors  to  cut  in  resistance  when  the  load  becomes 
too  great,  while  the  contactor  at  the  bottom  in  the 
center  is  the  main  direct-current  switch  and  is  con- 
trolled by  an  alternating-current  magnet.  The  large 
high-voltage  contactors  at  the  top  are  for  starting  the 
motor-generator  set,  the  one  on  the  right  being  the 
starting  switch  and  the  other  the  running  switch.  The 
main  oil  circuit  breaker,  auto-transfoiTner  and  resistor 
are  located  back  of  the  panel.  In  the  center  are  the 
various  relays  and  meters.  To  the  left  is  an  incoming 
alternating-current  panel  with  graphic,  indicating  and 
integrating  meters  as  well  as  overload  relays. 

Automatic  substation  equipment  is  designed  to 
operate  with  either  rotary  converters  or  motor-generator 
sets.  About  the  only  difference  between  the  two  is  that 
the  rotary  requires  a  brush-lifting  device,  if  of  the  com- 
mutating-pole  type,  and  a  polarized  relay  to  take  care  of 
the  rotary  coming  into  step  with  the  direct-current 
voltage  reversed. 

At  present  the  substation  is  started  and  stopped  by 
a  small  control  switch  operated  by  the  first  man  to  enter 
the  mine  in  the  morning  and  the  last  man  out  in  the 
afternoon.  However,  the  substation  can  easily  be  made 
entirely  automatic  by  throwing  the  double-throw  control 
switch  in  the  other  direction,  or  it  can  be  started  and 
stopped  from  a  push-button  station  in  the  power  plant. 
Under  automatic  operation  the  substation  will  start  up 
when  the  trolley  voltage  goes  below  a  predetermined 
value  for  a  period  longer  than  five  seconds.  The  set  is 
started  up  and  placed  on  the  line  in  about  twenty-five 
seconds,  and  it  stays  on  the  line  until  the  direct-current 
load  is  reduced  below  a  certain  predetermined  value  for 
a  period  of  time  ranging  from  three  to  thirty  minutes. 
Heavy  direct-current  overloads  are  taken  care  of  by 
automatically  inserting  resistance  in  the  direct-current 
feeder  circuit.  This  lowers  the  substation  voltage  and 
shifts  some  of  the  load  to  the  steam  plant.  As  soon  as 
the  overload  is  reduced  the  resistance  grids  are  cut  out. 
If  the  overload  persists  long  enough  to  heat  up  the  grids 
to  a  dangerous  temperature,  a  thermostat  will  shut  down 
the  substation.  As  soon  as  the  grids  have  cooled  down, 
the  station  will  start  up  again  if  voltage  conditions 
require  it.  If  necessary,  this  scheme  can  be  changed 
and  an  automatic  reclosing  breaker  can  be  substituted. 
This  may  prove  more  satisfactory  in  mines  where  fre- 
quent short  circuits  occur.  A  continued  overload  on  the 
generator  or  rotary  will  cause  the  substation  to  shut 
down  until  the  set  has  cooled,  when  it  will  automatically 
start  up  again  if  required. 

Machine  Will  Shut  Down  if  a  Hot 
Bearing  Develops 

As  the  bearings  of  the  motor-generator  set  or  rotary 
are  equipped  with  thermostat  relays,  the  set  will  be 
shut  down  if  a  hot  bearing  develops  and  will  not  start 
up  again  until  the  thei-mostat  is  reset  by  hand,  thus 
insuring  that  attention  will  be  given  the  bearing  before 
operation  again  begins. 

Automatic  control  might  be  elaborated  on,  but  only 
the  simple  and  necessary  features  are  recommended  for 
mine  service.  Such  characteristics  as  the  following  have 
made  the  new  substation  equipment  popular  and  a  prac- 
tical success:  First,  the  etjuipment  duplicates  in  every 
way  the  manual  operation  of  substation  apparatus. 
Second,  each  switching  operation  is  a  direct  function  of 
the  electrical  condition  of  the  converting  apparatus  at 
that  particular  moment.  Third,  each  succeeding  switch- 
ing operation  is  dependent  upon  the  proper  functioning 


of  the  preceding  operation.  Fourth,  at  no  time  is  any 
switching  operation  dependent  upon  any  mechanical  time 
element  or  mechanical  sequence  of  operation.  Fifth, 
none  of  the  time  elements  used  with  various  relays  are 
of  the  oil  dash-pot  type,  but  they  are  especially  designed 
to  be  unaffected  by  wide  variations  in  temperature. 
Ordinarily,  a  substation  without  an  operator  would  not 
be  heated,  and  at  extremely  low  temperatures  oil  dash 
pots  may  become  inoperative.  Sixth,  the  entire  equip- 
ment consists  of  an  assembly  of  proved  apparatus.  The 
majority  of  the  magnet  switches  and  relays  have 
demonstrated  their  quality  in  steel-mill  control  work. 

Scheme  of  Operation 

Substations  without  attendants  may  be  made  to  start 
automatically  in  a  number  of  ways  depending  upon  con- 
ditions to  be  met,  but  for  the  most  part  they  function 
through  the  agency  of  some  form  of  remote  control,  or 
automatically  by  means  of  a  voltage  relay  which  closes 
its  contacts  at  some  predetermined  value  of  reduced 
trolley  voltage.  In  starting  a  synchronous  converter, 
circuits  thus  set  up  cause  other  control  relays  to  func- 
tion in  such  a  way  as  to  close  the  oil  circuit  breaker,  the 
normal  field  switch  and  the  alternating-current  starting 
switch. 

Synchronism  and  polarity  are  indicated  by  a  pola- 
rized relay  which,  in  case  of  reverse  polarity,  causes 
the  polarity  of  the  machine  to  be  corrected  by  field 
reversal  accomplished  by  normal  and  reverse  field 
switches  opening  and  closing  automatically.  The  control 
for  the  field  switches  consists  of  a  small  direct-current 
magnet  switch  energized  from  the  direct-current  end  of 
the  converter  through  contacts  made  on  a  small  drum 
switch  driven  in  a  counter-clockwise  direction  by  the 
polarized  motor.  Just  here  it  must  be  explained  that 
the  field  of  the  polarized-motor  relay  is  fixed  by  means 
of  a  permanent  magnet,  while  the  polarity  of  the  relay 
armature  becomes  that  of  the  machine  for  the  reason 
that  during  starting  it  is  directly  connected  across  the 
direct-current  terminals  of  the  converter.  It  is  thus 
obvious  that  the  relay  armature  will  not  rotate  until 
the  machine  has  pulled  into  step  since  prior  to  synchro- 
nism it  is  receiving  alternating  current  of  a  diminishing 
frequency,  the  value  of  which  becomes  zero  at  the 
instant  the  converter  armature  reaches  synchronous 
speed.  The  supply  to  the  relay  armature  thus  becom.es 
direct  current,  causing  it  to  rotate  in  a  direction  depend- 
ent upon  the  polarity  of  the  machine.  It  must  also  be 
understood  that  when  the  field  of  a  synchronous  con- 
verter is  reversed  the  voltage  at  its  commutator  falls  to 
zero.  So  it  may  now  be  understood  that  the  reverse 
field  switch  remains  closed  only  for  the  instant  required 
for  voltage  to  fall  to  zero  and  release  the  control  relay. 
Immediately  normal  field  is  re-established  by  the 
closing  of  the  normal  field  switch ;  the  machine  has 
slipped  a  pole,  thus  correcting  the  polarity.  The 
polarized  relay  now  runs  in  a  clockwise  direction,  setting 
up  circuits  on  the  drum  switch  in  such  a  way  as  to 
cause  the  alternating-current  starting  contactor  to  open 
and  the  alternating-current  running  contactor  to  close. 
Then  through  interlocks,  which  are  closed  in  proper 
sequence,  the  brushes  are  lowered  to  the  commutator  by 
a  motor-driven  device  and  the  direct-current  switches 
close.  This  connects  the  machine  to  load  through 
current-limiting  resistance,  which  is  then  shunted  in 
steps  by  switching  closed  through  the  functioning  of 
accelerating  relays.  The  machine  remains  in  operation 
until  cut  out  of  service  by  the  light-load  control. 
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Protection  is  provided  by  induction-type  single  and 
polyphase  relays  which  prevent  the  station  from  start- 
ing under  any  abnormal  conditions  of  alternating-cur- 
rent line  voltage,  such  as  low  voltage,  open  phase  or 
reverse  phase.  This  same  type  of  relay  causes  the 
station  to  shut  down  on  unbalanced  phase  conditions. 
If  the  trouble  is  inside  of  the  station,  a  lockout  relay 
prevents  restarting,  while  if  the  unbalanced  phase  con- 
dition is  outside  of  the  substation,  the  automatic  equip- 
ment will  function  to  bring  the  apparatus  into  service 
as  soon  as  the  line  is  restored  to  normal. 

Bearings  are  equipped  with  thermostats  which  in  the 
case  of  a  hot  bearing  lock  the  machine  out  of  service 
until  the  contacts  of  the  thermostat  device  have  been 
reset  by  hand. 

A  thermal  relay  protects  the  machine  from  overheat- 
ing on  overload. 

A  direct-current  reverse-current  relay,  an  overspeed 
device,  induction-type  alternating-current  overload 
relays,  a  thermostat  to  prevent  overheating  of  the 
direct-current  current-limiting  resistance  and  a  look-out 
relay  which  locks  the  equipment  out  of  service  in  case 
of  failure  of  any  part  of  the  apparatus  are  other  pro- 
tective features. 

The  protection  furnished  by  the  equipment  is  com- 
plete, and  it  responds  immediately  in  case  of  trouble, 
thus  eliminating  the  losses  which  often  occur  in 
manually  operated  substations  owing  to  the  inability 
or  impossibility  of  an  operator  to  handle  an  emergency. 

Substations  with  Two  or  More  Units 

The  control  for  stations  equipped  with  two  or  more 
units  is  so  designed  that  after  a  load  exceeding  a  given 
value  has  been  maintained  for  a  predetermined  period 
of  time  another  machine  is  automatically  connected  to 
the  load.  In  case  of  failure  of  one  machine  another 
machine  starts  and  picks  up  its  share  of  the  load.  If  in 
starting  the  first  unit  fails  to  take  load  within  two 
minutes  after  the  control  receives  the  starting  impulse, 
the  second  machine  starts  and  the  first  is  locked  out  of 
service.  A  signal  connected  with  the  lockout  relay 
gives  notice  of  the  failure.  This  signal  may  be  by 
pilot  wires  to  some  distant  point,  or  it  may  be  a  signal 
which  is  visible  to  the  motormen  on  trips  passing  the 
station. 

To  obtain  a  clear  conception  of  the  operation  of  an 
automatic  substation  let  us  assume  a  fairly  large  mine 
the  workings  of  which  have  developed  to  such  an  extent 
that  satisfactory  voltage  regulation  cannot  be  obtained 
by  a  reasonable  installation  of  feeders.  It  is  decided 
to  install  an  automatic  substation  inside  of  the  mine 
containing  two  i-otary  converters. 

The  substation  lies  idle  during  Sundays,  holidays,  and 
in  fact  all  the  time  that  there  is  no  demand  for  power. 
At  about  7  a.m.  the  men  start  coming  into  the  mine, 
and  in  a  short  time  a  main-haulage  locomotive  picks  up 
a  loaded  trip  and  starts  for  the  drift  mouth.  The 
ordinary  night  load  caused  by  cutting  machines,  pumps 
and  one  or  two  gathering  locomotives  does  not  cause 
a  sufficient  drop  in  voltage  to  start  the  substation.  The 
main-haulage  locomotive  will,  however,  cause  a  decided 
drop  in  voltage.  This  fact  is  immediately  telegraphed 
to  the  substation,  where  a  low-voltage  direct-current 
relay  receives  the  message.  If  the  call  for  power  is  only 
momentary,  lasting  but  two  or  three  seconds,  the  rotary 
will  not  begin  operation.  If,  however,  the  heavy  call 
for  power  persists  for  five  seconds  or  more,  then  the 
rotary  is  started  up,  correction  for  wrong  building  up 


of  voltage  is  made  if  necessary,  the  brushes  are  let 
down  on  the  commutator  at  the  proper  time,  and  in  less 
than  thirty  seconds  the  rotary  is  helping  to  its  full 
capacity. 

If  the  load  is  of  short  duration,  the  low-current 
relay  will  operate  and  shut  the  rotary  down.  The 
same  thing  is  repeated  when  a  second  trip  starts  to  the 
drift  mouth.  As  soon  as  rotary  No.  1  starts  up  rotary 
No.  2  stands  ready  to  help  out  with  the  load.  If  the 
load  becomes  too  heavy  for  rotary  No.  1,  a  load  relay 
causes  rotary  No.  2  to  get  ready,  and  if  the  heavy  load 
persists,  rotary  No.  2  starts  up  and  operates  as  long  as 
the  heavy  load  lasts. 

Resistance  Inserted  in  Line  in  Case 
OF  Overload 

Sometimes  a  combination  of  circumstances  arises 
which  makes  the  load  too  heavy  for  both  rotaries.  This 
may  be  due  to  a  motorman  trying  the  destructive 
scheme  of  starting  a  very  heavy  trip  with  sand  on  the 
track  and  his  brakes  screwed  up.  In  this  case  a  load 
relay  causes  resistance  to  be  inserted  in  the  circuit, 
which  reduces  the  voltage  and  shifts  some  of  the  load 
to  the  power  plant  or  other  substations.  This  is  done 
in  one,  two  or  three  steps,  depending  upon  the  severity 
of  the  overload.  If  this  does  not  produce  results,  the 
resistance  will  stay  in  the  circuit  until  it  becomes  as 
hot  as  is  safe  and  then  a  thermal  relay  operates  and 
opens  up  the  circuit  and  shuts  down  the  substation.  As 
soon  as  the  grids  have  cooled  to  a  definite  temperature 
the  substation  will  start  up  again  with  one  or  two 
rotaries  as  the  load  conditions  may  require. 

One  or  both  rotaries  will  operate  until  the  lunch  hour, 
when  both  will  shut  down  until  the  afternoon  work 
begins.  Some  of  the  feeders  may  be  equipped  with 
automatic  reclosing  circuit  breakers.  Where  frequent 
short  circuits  occur  this  is  a  better  scheme  than  the 
resistance  relay,  as  explained  above.  With  the  auto- 
matic reclosing  breaker  a  very  heavy  load  or  short  on  a 
feeder  will  cause  the  breaker  to  open,  and  it  will  remain 
open  until  the  short  or  overload  is  removed. 

Thermostat  Protects  Bearings 

If  a  rotary  develops  a  hot  bearing,  the  bearing  ther- 
mostat— there  is  one  on  each  bearing — does  not  wait 
until  any  real  damage  is  done  but  promptly  shuts  down 
the  machine  and  the  other  rotary  takes  over  the  load. 
The  thermal  relay  also  can  be  arranged  to  bring  a  main- 
tenance crew  by  operating  lamp  or  bell  signals  installed  at 
some  point  whence  help  can  be  summoned  by  telephone. 
In  a  short  time  the  bearing  receives  attention  and  the 
substation  is  once  more  in  normal  condition.  At  quit- 
ting time  the  station  shuts  down,  and  it  remains  in  this 
condition  until  called  upon  the  next  working  day  by  the 
load  condition  in  the  mine. 

If  the  alternating-current  voltage  drops  below  a  cer- 
tain value  at  any  time  or  if  one  phase  of  the  power 
system  is  opened,  the  substation  will  shut  down  until 
normal  conditions  are  re-established.  The  substation 
equipment  is  always  awake  when  power  is  available  and 
always  does  the  right  thing  at  the  right  time,  instantly 
making  the  proper  decision  and  affording  full  protection 
to  the  equipment  at  all  times. 

The  automatic  substation  should  not  require  an  inspec- 
tion more  often  than  once  every  two  weeks  and  the 
saving  in  substation  attendants  will  in  most  cases  pay 
for  the  increase  in  first  cost  and  more  than  compensate 
for  the  additional  capital  investment. 
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Method  of  Making  the  PreUminary  Sales  Canvass — Results  De- 
rived from  the  Campaign  Estimated  by  Months— Cost  of  Obtain- 
ing Contracts  —Essentials  of  a  Successful  House- Wiring  Campaign 

By  L.  J.  WILHOITE 

Lighting  Contract  Agent  Chattanooga  Raihvay  &  Light  Company 
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^ETAILED  description  of  laying  out  the  sales 
J  plan,  preparing  advertising  material  and 
'selecting  and  training  salesmen,  leading  up 
to  the  preliminary  survey,  was  given  in  the 
first  section  of  this  article  on  page  645  of  the  Electri- 
cal World  for  March  19.  In  this  concluding  portion 
of  the  article  the  results  of  the  campaign,  cost  per  con- 
tract and  interesting  points  connected  with  the  house- 
wiring  business  are  related. 

In  starting  the  sales  canvass  the  following  instruc- 
tions were  given:  "'We  are  now  ready  for  the  pre- 
liminary survey.  Take  no  contracts  for  two  weeks  and 
as  long  thereafter  as  it  requires  you  to  complete  a  can- 
vass of  your  respective  districts.  Take  everything  that 
looks  like  a  'prospect,'  and  if  in  doubt  give  the  person 
living  there  the  benefit.  Don't  waste  any  time — you 
can't  afford  it  for  you  are  on  starvation  wages  until 
you  finish  this  preliminary  job.  Get  the  information 
and  get  away.  Leave  a  house-wiring  booklet  and  a 
return  post  card  in  your  wake.  Let  the  booklet  do  the 
talking  and  save  your  voice  for  more  strenuous  business 
later  on.  The  sooner  you  finish  this  preliminary  canvass 
job  the  sooner  you  will  get  in  the  money-making  class, 
and  the  more  thoroughly  you  do  it  the  bigger  the  income 
will  be  when  you  get  there.  Remember,  the  first  man 
fooling  away  his  time  signing  a  wiring  contract  is 
fired — that's  all." 

The  way  those  men  swamped  the  follow-up  clex-k  dur- 
ing the  next  two  weeks  was  good  to  see.  In  two  weeks 
1,982  prospective  cu.stomers  had  been  reported,  but  only 
two  salesmen  declared  their  districts  finished.  These 
two  men  were  then  put  into  unfinished  districts,  and  the 
canvass  started  into  the  third  week.  At  this  point  we 
said:  "If  you  fellows  don't  get  this  job  through,  you 
are  going  to  starve  to  death ;  so  get  a  move  on  you,  ring 
some  door-bells."  By  Saturday  night  1,242  reports  were 
in,  making  a  total  for  three  weeks  of  3,224.  The  follow- 
ing Monday  morning  each  man  stood  up  and  declared 
that  he  had  counted  every  nose  in  his  district.  We  had 
our  doubts  because  we  were  short  842,  since  our  original 
calculation  called  for  about  4,066  availables.  However, 
we  had  all  the  information  that  any  direct-by-mail 
expert  could  work  on — 3,224  good  "prospects." 

As  a  result  of  the  canvass,  supplemented  by  the  news- 
paper advertising  that  we  had  been  carrying,  a  few  con- 
tracts had  been  taken  at  our  office  and  at  the  contrac- 
tor's office.  Further,  several  post  cards  that  the  sales- 
men had  left  while  making  their  canvass  had  begun  to 
come  in,  all  of  which  we  had  discreetly  kept  under  cover 
during  the  preliminary  canvass.  The  crediting  of  these 
contracts  to  the  men  from  whose  districts  they  had 
come,  and  the  passing  out  of  the  inquiries  received, 
acted  as  a  good  stimulant  the  first  day  of  real  selling 
effort.  The  first  month's  start  was  good,  and  on  April 
30  we  had  a  total  of  303  contracts.  At  the  end  of  that 
period  two  of  the  men  gave  up  the  work,  while  a  third 


begged  for  more  time.  We  slowed  up  slightly  and 
started  the  second  month  with  a  crew  of  five,  splitting  up 
the  vacant  districts  among  those  remaining.  The  men 
who  finished  their  house-wiring  career  so  quickly  were 
the  very  ones  who  went  through  the  preliminary  canvass 
most  smoothly,  easily  and  dashingly. 

Results  of  Campaign  by  Months 

About  the  second  half  of  the  second  month  the 
number  of  contracts  started  to  slump.  The  independent 
contractors  began  knocking  the  props  from  under  our 
predetermined  price  schedule.  They  were  poking  fun 
at  the  Edison  plan  by  advertising  it,  and  "wildcat" 
wiremen  were  combing  the  town  for  business.  It  looked 
as  if  every  wiring  contractor  in  town  had  suddenly 
come  to  the  conclusion  that  his  only  salvation  lay  in 
increasing  the  volume  of  his  old-house-wiring  business, 
and  as  usual  the  only  way  he  could  figure  out  to  increase 
the  volume  was  to  cut  the  price.  In  a  very  short  while 
the  prices  we  were  quoting  were  considerably  above  the 
current  level.  What  with  independent  contractors,  the 
"wildcat"  wiremen  and  the  "prospect's"  determination 
not  to  wire  his  house  now,  it  looked  pretty  gloomy  for 
the  Edison  plan.  On  May  31  we  wound  up  with  a  total 
of  138  contracts  for  the  month.  On  June  1  things  looked 
blue,  and  we  were  debating  what  to  do  with  our  sales 
force.  We  believed  that  it  was  not  altogether  the  fault 
of  the  men  and  made  a  modification  of  our  plan.  This 
included  an  offer  to  give  two  months'  energy  to  anybody 
signing  a  contract  for  wiring  an  old  house  before  June 
30.  We  made  it  plain  that  300  house-wiring  contracts 
must  be  taken  during  that  month  or  the  house-wiring 
sales  department  would  terminate  from  that  time  on. 
The  way  those  salesmen  passed  out  free  energy  must 
have  made  the  "prospects"  forget  the  conditions,  for 
they  frequently  called  us  up  to  thank  us.  The  con- 
tractor doing  the  work  for  us  was  snowed  under  with 
orders,  and  we  wound  up  on  June  30  with  319  old-house- 
wiring  contracts. 

The  morning  after  we  issued  the  following  notice: 
"Fellows,  your  jobs  are  safe  and  we  have  a  picnic  com- 
ing. Eveiybody  is  tired  and  has  a  right  to  be.  So  we 
are  off  duty  until  the  tenth — no  daily  report  and  no 
regular  time  to  get  up  in  the  morning."  We  had  the 
picnic  and  the  ten  days  without  reports,  and  that's 
where  we  made  a  mistake.  The  picnic  and  ten  days  with 
no  alarm  clock,  coupled  with  good  commissions  the 
month  before,  were  too  much  prosperity  for  a  couple  of 
salesmen  and  they  slumped  in  July.  But  we  are  glad  to 
add  that  they  succeeded  in  coming  back  the  following 
month. 

The  total  for  July  with  two  men  out  was  269,  one 
man  securing  137  contracts,  which  is  the  best  one-man 
house-wiring  record  that  we  have  ever  had  the  pleasure 
of  marking  up.  In  August,  with  no  special  inducements, 
the  record  was  258.    One  of  the  salesmen  fell  down  that 


April  9,  1921 


ELECTRICAL     WORLD 


821 


Return  Post  Cards  and  Free  Premium  Coupons  Used  to  Stimulate  the 


'Edison  Home  Wiring  Plan" 


What  Has  Your  Landlord  Given  You 
IN  RETURN  FOR  YOUR  RENT  MONEY? 


Has  he  given  you  full  value  for  your  money  In  the  form  of  a  ( 
fortable,   modern   home,   or   has   he   given   you  Just   a    houee?     Anther  this  question 
frankly.     Ask  yourself   if  your   rent   money  doesn't  entitle  you  and   your  family   to  a 
real,  comfortable,  modern   place  to   live   in.     You   know  that  no  home  can   be  called 
modern  or  convenient  that  isn  t  wired  for  electric   liflht. 

Landlords  know  that  an  unwired  home  isn't  modern.  They  know  that  the  most 
desirable  tenants  won't  rent  a  home  without  electric  light.  That's  why  hundreds 
of  them  are  winng  Iheir  properties. 

Have  you  asked  your  landlord  to  wire  your  home?  He  can  no  longer  dodge 
the  issue  on  the  plea  that  he  can't  afford  it.  Our  special  home  wiring  plan  enables 
him  to  wire  your  home  without  one-  penny  in  advance  and  on  easy  monthly  pay- 
ments without  interest. 

You  and  your  family  deserve  this  convenience — so  lets  o<t  it.  Send  us  your 
landlord's  name  on  the  attached  postal,  and  we'll  explain  our  plan  to  him.  Do 
this  TODAY. 

LET  US  HELP  YOU  WIRE  THAT  HOME 


Chattanooga.  Tenn , _ 191 

Genllemen:— 

I  would  like  to  have  electric  light  In  my  home,  but  I  am  renting,  and  the  house 
IS  not  wired.  Without  obligating  me  in  any  way,  you  may  oplain  your  wiring  plan 
to  my  landlord. 

His   name    is  ___.„____.«__„__..__._ __„,„_ 

His  address  is __...„ „ 

The  agent  Is. _ _„._ _.._.._ „.^.._.. _ 

My   name   is.. .__ _.... . . _    . 

My  address  la 

1   have  lived  here  about....- Years _ Months 

Remarks ,,..-. ^..,..,_ _ ..— — 


^cpl^  (Lavb 


Chattanooga  Railway  &  Light  Company 


EDISON 
Home  Wiring 
Department 


Chattanooga, 

Tennessee 


Cenltemen: 

Our  home  is  not  wired  for  ElecCric  Lights.    You  mag 
send  gour  representative  to  giue  prices  for  wiring  and  to  ex- 
plain the -new 

jEdison  Easy  Payment  Home-Wiring  Plan 

It  is  understood  that  this  request  places  me  under  no  ob- 
ligations whatever  and  is  fnade  mereig  to  ascertain  the  de- 
tails of  gour  wiring  plan  and  the  cost  of  wiring  our  home. 

Sincerelo. 
Name . 


Address  _ 
Remarks_ 


PLEASE  MAIL  THIS  CARD  NOW  WHILE  YOU  THINK  OF  FT  —  "LEST  K>U  FORGET" 


THIS  COUPON   VOID 

Unless  Presented  on  or  before  wzonesday  October  isth  isig 
AND  IS  FOUND  TO  COMPLY  WITH  THE  FOLLOWING  REQUIREMENTS  -• 
"Coupon  must  be  completely  filled  out  and  endorsed  by  district 

^OENT  at  time  of  presentation  to  party  NAIvlfD  ON  OTHER  SIDE 

•Wiring  contract  must  cover  the  wiring  of  an  already  built  house 

located  on  the  company's  existing  LINES. 

•Li  CHT  I  NO  contract  MUST  cover  PREMI  SES  DESCR  I  BED  I  N  THE  W  I  R  I  NG  CONTRACT 

'Hiring  must  be  completed  and  service  connected,  unless  company  is 

UNABLE  TO  COMPLETE  CONNECTION  ON  OR  BEFORE  OCTOBER  1  5th  .  I  N  WH  I  CH  EVENT 

coupon  must  be  presented  for  approval  immediately  upon  completion. 
"Coupon  is  void  if  party  to  whom  issued  has  previously  presented  a 

LIKE  coupon  for  approval  OR  I S  A  PERSON  OTHER  THAN  THE  ONE  DES I GNATED 
AS  SIGNATORY  TO  EITHER  THE  LIGHTING  OR  THE  WIRING  CONTRACT. 

"Coupon  must  be  approved  by  completion  of  entries  below  at  TihE  of 

PRESENTATION  AT  OFFICE. 

WIRING  CQNTRACT  NO. SERVICE  COMPLETE  W.O.  No. 


Appsgved _ L.  C.  act. Premium  Recd. 


19' 


THE   EDISON    HOME   WIRING   PLAN 

PREMIUM    COUPON 


GOOD   FOR 

One  Standard  Six  Pound  Iron 
if  presented 

ON  OR  BEFORE  WEDNESDAY  OCTOBER  15TH.  1919, 
AT  OUR  OFFICE.  620  MARKET  STREET.   IN  COMPLIANCE  WITH  THE  REGULATIONS 
PRINTED  ON  THE  REVERSE  SIDE  AND  APPROVED  AS  STIPULATED, 


ISSUED  TO 


_Address_ 


Account  of  Wiring  Contract  for  No. 
Wiring  Contract  signed  by  


Account  of  Lighting  Contract  for  No 

Lighting  Contract  Signed  by  

Signed 


Street 


District  Agent_ 


19I_ 


CHATTANOOGA   RAILWAY   a   LIGHT  CO. 


FRKK  PREMIUM  CARP 


Chatlaaooga  Railway  &  Light  Qo.  Date 191 

Gentlemen:  I  am  going  to  try  to  get  the  landlord  to  wire  our  tiome.  with  the  understanding 
that  If  I  succeed  I  am  to  receive  one  S4  50  ELECTRIC  IRON  FREE  as  soon  as  the  electricity 
Is  turned  on. 


NOTE— Please  iceep  the  enclosed  Free  F^emlum  Coupon  till  your  home  has  been  wired  and 
the  current  turned  on.  then  present  it  at  our  otficc  and  the  $4.50  Electric  Iron  will  be  given 
you  absolutely  tree.    This  otter  limited  to  30  days  from  date. 

FILL  OUT  AND  HAIL  OB  SEND  THIS  CARD  TODAY 


1.  Doorknob  reminder  left  by  meter  man  when  he  removed  the 
meter  from  a  vacated  house. 

2  and  3  Return  post  card  sent  to  tenants  of  unwired  houses. 
i;r  •!„.P''°V'<J'^°  3"  effective  entering  wedge  for  the  salesman  when 
he  interviewed  the  landlord. 

4.     Return  post  card  addressed  to  owners  of  unwired  houses. 


5  and  6.  Form  of  premium  coupon  and  conditions  under  which 
It  was  good  for  an  electric  iron.  This  was  offered  to  property 
owners  for  a  limited  period  as  an  added  inducement  to  sign  the 
wiring  contract  then  and  there. 

7.  Premium  card  sent  to  tenants  to  enlist  their  assistance  in 
persuading  landlords  to  wire  old  houses. 
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month  and  we  put  him  in  our  appliance  department, 
where  he  made  good  immediately.  He  has  since  become 
district  manager  for  a  large  company,  and  it  was  with 
considerable  regret  that  we  released  him. 

In  September  we  used  a  couple  of  hundred  flatirons 
that  we  had  bought  at  a  bargain  and  which,  like  most 
bargains,  did  not  turn  out  well  as  a  selling  proposition. 
These  w-e  turned  over  to  the  four  salesmen  left  to  use 
as  an  added  inducement  to  close  house-wiring  business. 
In  dividing  them  up  and  turning  them  over  to  the  men 
we  cautioned  them  not  to  give  everybody  one  of  the 
irons,  because  the  supply  was  limited  and  what  they 
ought  to  do  was  to  use  them  as  an  inducement  with  those 
inclined  to  hang  back.  They  proceeded  in  such  instances 
to  make  the  flatiron  a  sort  of  personal  token  of  appre- 
ciation for  signing  a  contract  then  and  there.  The  four 
salesmen  and  the  200  irons  brought  in  305  contracts 
for  the  month  of  September — one  man  winding  up  with 
107  to  his  credit,  the  second  highest  record  for  one  man 
in  one  month. 

We  opened  October  with  only  three  men  left  and  con- 
tinued with  these  three  up  to  Dec.  31.  During  the  three 
months  these  three  men  took  a  total  of  339  contracts, 
making  a  total  for  nine  months  ended  Dec.  31  of  1,936 
contracts.  No  advertising  was  done,  nor  was  any 
special  inducement  of  any  kind  offered  during  that 
time.  This  was  on  account  of  an  unfortunate  curtail- 
ment order  that  came  along  about  Oct.  1.  Most  central- 
station  business  men  can  appreciate  what  we  mean  by 
a  curtailment  order  and  an  enlargement  on  this  point 
is  not  necessary. 

As  stated  in  the  beginning,  our  goal  for  the  first 
twelve  months'  campaign  was  set  at  2,416  contracts.  On 
Dec.  31,  1919,  we  had  obtained  1,936  of  these  contracts 
after  nine  months'  effort,  leaving  480  to  be  taken  in 
January,  February  and  March,  1920,  to  complete  the 
record.  We  fell  down,  however,  as  only  269  contracts 
were  taken  during  these  three  months,  leaving  us  short 
of  our  goal  by  211  contracts.  We  should  have  made  the 
quota  had  it  not  been  for  the  fact  that  one  of  the 
salesmen  had  made  so  much  money  during  1919  that  he 
felt  impelled  to  get  into  business  for  himself  and 
severed  his  connection  with  us  on  the  first  day  of 
February.  We  were  unable  to  replace  him  in  time  to 
reach  the  goal. 

Cost  of  the  Campaign 

"But  what  did  it  cost?"  It  cost  us  just  §7,124.48  less 
than  we  had  originally  figured  it  might  possibly  cost  us 
to  get  1,936  old-house-wiring  contracts.  We  had  figured 
it  out  that  if  necessary  we  could  afford  to  spend  $10.25 
per  contract.  The  actual  cost  was  $6.57  per  contract, 
making  the  total  cost  of  the  work  from  March  15  to 
Dec.  31  $12,756.40.  As  previously  mentioned,  $5  per 
contract  went  straight  into  the  pocket  of  the  salesman 
who  secured  the  contract,  while  $1.57  per  contract  went 
to  take  care  of  clerical  expense,  advertising,  etc. 

"What  is  the  business  worth?"  is  the  next  question  a 
central-station  man  is  likely  to  ask.  Pick  out  a  straight 
road,  line  up  on  it  1,936  cottages,  each  on  a  50-ft.  lot, 
allow  a  cross  street  at  the  end  of  each  city  square,  and 
you  have  a  string  of  houses  stretching  about  17J  miles 
from  end  to  end.  We  know  of  a  man  who  owns  a 
central  station  with  less  than  half  this  number  of  con- 
sumers on  its  line  and  is  making  a  very  good  living  out 
of  it.  Anyhow,  a  string  of  homes  like  this  ought  to 
earn  an  average  income  of  ...  ,  but  that  all 
depends  upon  the  respectability  of  your  rates  and  habits 
of  the  people  in  your  town. 


As  a  by-product  of  our  efforts  during  the  twelve 
months  from  April,  1919,  to  April,  1920,  we  had  ascer- 
tained definitely  the  exact  number  of  persons  not  using 
electric  service  in  their  houses.  The  number  of  white 
families  living  in  houses  near  an  existing  line  in  our 
service  districts  and  still  continuing  to  deny  themselves 
this  privilege  is  4,375,  while  the  number  of  colored 
families  is  4,981,  making  a  total  of  9,356.  Of  these 
however,  1,500  are  so  situated  as  to  make  it  at  present 
impossible  to  serve  them,  leaving  7,856  families  accessible 
to  our  lines.  Of  course,  a  large  part  of  this  business  is 
practically  unavailable,  and  if  it  were  available,  would 
perhaps  not  be  desirable.  However,  what  constitutes 
desirable  or  undesirable  residence  business  is  a  matter 
of  which  a  discussion  cannot  be  attempted  in  this  paper. 
We  felt  safe  in  assuming  that  there  were  at  least  4,000 
persons  in  our  districts  still  living  in  unwired  homes 
that  we  must  get  wired  up  during  the  next  two  years 
at  the  longest.  In  view  of  this  situation  it  was  decided 
on  April  1,  1920,  to  continue  our  house-wiring  efforts  as 
a  permanent  feature  until  we  should  reach  as  near  100 
per  cent  saturation  as  possible. 

Owing  to  the  necessity  of  giving  attention  to  com- 
mercial activities  other  than  house  wiring  during  part 
of  1920  and  owing  to  the  scarcity  of  competent  sales- 
men only  one  man  was  regularly  employed  in  house 
wiring,  with  a  second  man  a  part  of  the  time.  The 
number  of  house-wiring  contracts  secured  from  April 
1  to  Dec.  31,  1920,  was  712.  This,  added  to  the  total 
secured  previous  to  that  period,  namely,  2,205,  gives 
a  total  for  the  entire  campaign  of  one  year  and  nine 
months  ended  Dec.  31,  1920,  of  2,917.  Adding  to  these 
the  contracts  secured  by  independent  wiremen  places 
the  total  contracts  over  3,000. 

Roughly,  our  campaign  efforts  in  old-house  wiring 
during  the  nine  months  we  were  actively  engaged  during 
1919  can  be  divided  into  three  periods,  characterized 
by  the  principal  activities  carried  on  during  each  one. 

Cost  per  Contract  Under  Three 
Different  Plans 

The  first  period  extended  from  April  1  to  July  31 
and  may  be  referred  to  as  the  publicity  period,  inasmuch 
as  during  this  time  we  engaged  in  much  newspaper  and 
direct-by-mail  advertising.  The  total  number  of  con- 
tracts taken  during  that  period  was  1,031 ;  the  average 
number  per  month  was  258,  and  the  average  cost  per 
contract  was  $8.03. 

The  second  period  extended  from  Aug.  1  to  Sept.  30 
and  may  be  referred  to  as  the  free-premium  period, 
inasmuch  as  during  this  time  the  only  assistance  given 
the  salesmen  was  in  the  form  of  free  electricity,  as 
previously  mentioned,  and  the  giving  away  of  a  limited 
number  of  electric  irons  as  premiums.  All  newspaper 
and  other  advertising  was  discontinued.  The  total 
number  of  contracts  taken  was  566 ;  the  average  number 
per  month  was  283,  and  the  cost  per  contract  was  $5.45. 

The  third  period,  extending  from  Oct.  1  to  Dec.  31, 
may  be  styled  the  personal  solicitation  period,  inas- 
much as  during  this  time  no  advertising  was  done  nor 
were  any  special  inducements  offered.  Dependence  was 
placed  solely  upon  the  unaided  efforts  of  the  salesmen. 
The  total  number  of  contracts  taken  during  this  period 
was  339;  the  average  number  per  month  was  113,  and 
the  average  cost  per  contract  was  $6.13. 

From  a  study  of  results  obtained  during  these  three 
periods  it  is  evident  to  us  that  if  we  had  continued  our 
advertising  uninterruptedly  until  Dec.  31  we  would  have 
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secured  400  more  contracts  at  an  additional  cost  of 
approximately  $3,200,  or  about  $8  per  contract.  That 
is,  an  expenditure  of  $3,200  over  and  above  what  we 
actually  spent — $1,200  for  advertising  and  $2,000  com- 
mission to  salesmen — would  have  added  approximately 
400  customers,  producing  an  annual  income  of  around 
$8,000.  Of  course,  we  hope  to  get  this  additional 
business  some  day;  but  we  must  confess  that  hope  is  not 
nearly  so  refreshing  as  the  realization — all  of  which 
has  proved  to  us — and  we  shall  remain  convinced  until 
such  time  as  somebody  produces  convincing  arguments 
to  the  contrary — that  it  is  downright  hard-headed  good 
business  to  advertise  and  keep  everlastingly  advertising. 
Moreover,  it  might  be  interesting  to  note  that  con- 
tracts come  cheaper  and  faster  with  a  flatiron  thrown  in 
than  they  do  without ;  that  is,  of  course,  if  the  flatiron 
is  bought  at  a  bargain  price.     Persistent  advertising. 


Third — Make  up  your  mind  that  the  house-wiring  busi- 
ness is  going  to  be  a  permanent  feature  with  you  until  you 
have  cleaned  up  all  available  contracts  and  leave  the  ques- 
tion as  to  whether  or  not  the  business  is  desirable  or  unde- 
sirable to  some  one  with  plenty  of  time  to  sit  down  and 
figure  it  out. 

Fourth — Give  your  men  a  new  argument  every  now  and 
then  in  the  form  of  a  special  inducement  to  close,  such  as 
a  free  premium  for  a  limited  time.  Anything  that  you  can 
buy  cheaply  will  do,  ranging  from  an  85-cent  portable  lamp 
to  free  energy  for  two  months.  The  best  premium  is  an 
electric  flatiron. 

Fifth — Forget  all  the  electrical  contractors  in  town  ex- 
cept one  real  live  one  and  hitch  up  with  this  one  in  real 
earnest.  Give  him  the  best  that  you  have,  work  with  him, 
appreciate  his  difficulties,  and  don't  worry  what  the  others 
may  think  of  you  and  your  company. 

Sixth — Give  your  wiring  efforts  a  name.  We  called  ours 
the  "Edison  home-wiring  plan"  simply  because  the  word 
Edison  has  a  peculiar  attraction  to  a  lot  of  people. 


ClLVniV>'OOG.\.  ItVllAtlW-  &  I^IGIIT   COMRVN^' 


Cilvtxanooga.Tevn. 


Dear  Hoase-holder,- 

Your  Landlord  knovs,  &s  a  keen  sighted  busi- 
ness man,  that  a  house  wired  for  Electricty  rents  easier 
and  to  better  people.  He  knoTS  that  most  tenants  sould  like 
to  live  in  a  house  that's  wired  and  that  the  best  tenants 
demand  this  great  convience. 

Your  Landlord  collects  his  rent  from  you, 
consequently,  you  have  more  influence  with  him  than  we  do, 
because,  what  you  think  of  him  is  a  question  of  Dollars  and 
Cents  to  him. 

Cash  In  your  influence  with  your  Landlord. 

Induce  him  to  wire  your  home  and  as  an 
appreciation  of  your  assistance  we  will  give  you  Absolutely 
FREE  a  handsome  Electric  Iron,  price  54.50. 

Send  us  the  attached  Free  Premium  Coupon 
and  our  representative  will  call  to  see  you  and  give  you  *ny 
assistance  possible  la  inducing  your  Landlord  to  wire  your 
home  and  give  you  real  value  for  your  rent  money 

This  offer  Is  limited,  so  let's  get  after 
that  Landlord  right  away. 

Send  in  the  post  card  today,  or  Phone  Uain 
5900  for  our  representative. 

Yours  very  Truly, 


Lighting  Contract  Agent. 


CHATTANOOGA   RAILWAY  AND   LIGHT  COMPANY 

CHArT*NOOG*   TENNESSEE 


Dear  Householder. - 

To  introduce  Electricity  in  your  home,  would 
you  consider  the  l>3j:Eent  of  fror.  one  cent  to  %i  99  »;IthJn  thirty 
days  after  the  ?.lring  is  installed,  and  the  further  payment  of 
just  17  cents  a  day  for  a  short  ahile  thereafter? 

This  is  all  you  have  to  do  to  have  your  home 
wired  on  the  Edison  Eome-wiring  Plan   ^y  should  you  longer  der.j 
yourself  and  family  the  comforts  and  conveniences  of  Electric  Ser- 
vice when  your  home  can  bo  equipped  at  such  £=:all  cost  and  on 
such  easy  terms? 

This  Is  an  exceptional  opportunity  You  must 
surely  be  familiar  with  the  convenience,  cleanliness,  safety,  and 
economy  of  Electric  Light,  to  say  nothing  of  the  many  other  labor- 
saving  thir.E3  that  go  with  Electric  Service  in  the  home  -  Electric 
Irons,  Toasters,  Eot  Plates,  etc  Over  9,CC0  homes  In  Chattanooga 
use  Electric  Light  -  and  would  not  be  without  It 

AS  A  SPECIAL  PREuira  FCH  TKE  L'OSTH  C?  Jin3  OKLY 

TTO  rjLL  i;0;77KS  ELECTRIC  SERVICE  ^IlL  ES  FTOHISHED 

APSOLtrrZLY  FREE  OF  CH-\E3E,  IF  tC'J?.   ORDER  FCR  WIRING 

IS  F.ECSIl.'SD  lEFCRE  XJI.'S  3Cth 

Sign  ahd  mail  the  enclosed  card  now  or  phOne  Ifain 
oyCO  and  vre  will  have  a  representativi  call  and  give  you  any 
information  you  m^y  desire   Your  request  will  place  you  under 
no  obligation  whatever 

Yours  very  truly, 


L.   J. 
T 


ghting  Contract  . 


TWO  LETTEKS  OFFERING  EXTRA  INDUCEMENTS  TO  TENANTS  AND  PROPERTY  OWNERS  TO   HAVE    THEIR  HOMES  WIRED 


together  with  special  premium  offers,  particularly  elec- 
tric flatirons  to  house-wiring  "prospects,"  serves  as  a 
wonderful  nerve  steadier  to  the  house-wiring  salesmen 
in  the  front  line  trenches. 

Essentials  of  a  Successful  House-Wiring  Campaign 

"But  what  have  we  learned  from  our  efforts  of  the 
last  year?"  Here  is  what  we  have  been  able  to  put 
down  as  the  A  B  C  of  the  house-wiring  business  in  so 
far,  of  course,  as  house  wiring  applies  to  Chattanooga, 
Tenn. : 

First — Don't  try  to  make  wiring  salesmen  out  of  boys. 
Selling  house  wiring  to  gas  and  oil  users  is  not  a  child's 
job — it  is  a  man's  job  and  requires  the  highest  type  of 
specialty  salesmanship  that  you  can  buy.  Pick  out  full- 
grown  men  of  the  age  of  thirty  and  upward  and  pass  up 
the  young  fellows. 

Second — Advertise  in  the  newspapers,  on  street  cars,  on 
the  billboards,  through  the  mail  and  in  any  other  way  that 
will  get  attention  to  your  wiring  campaign. 


Seventh — Bear  dovra  hard  on  the  easy  terms  and  forget 
to  worry  about  the  "price  per  outlet." 

Eighth — Get  your  credit  department  to  see  the  campaign 
in  the  right  light.  Persuade  the  credit  man  that  the  deposit 
requirement  may  be  all  right  in  the  ordinary  run  of  busi- 
ness, but  that  the  use  of  that  kind  of  language  is  entirely 
too  rough  when  carrying  on  diplomat'c  negotiations  vsrith 
a  house-wiring  "prospect." 

Ninth — Don't  start  off  by  thinking  that  you  are  going  to 
stop  in  a  month  or  two  months  or  six  months  and  thus  give 
your  salesmen  the  idea  that  they  are  merely  temporary 
employees  just  hanging  around  waiting  for  something  to 
turn  up. 

Tenth — Decide  what  you  are  going  to  spend  per  contract 
before  you  start  and  then  try  to  save  some  money — it  puts 
interest  into  the  work.  Our  men  watch  our  so-called  sur- 
plus fund  as  closely  as  they  do  their  own  income. 

Eleventh — Don't  become  alan.ied  when  a  wiring  salesman 
starts  making  more  money  than  the  general  superintendent. 
He's  worth  more,  maybe,  especially  in  this  particular  busi- 
ness. 
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The  essentials  of  a  really  successful  house-wiring 
campaign  have  always  been  just  about  as  follows: 

First — A  concise,  neatly  printed  application  for  wiring, 
detailing  specifications  and  prices  and  illustrating  a  neat 
lot  of  sample  fixtures  good  enough  for  the  average  home; 
that  is,  a  predetermined  schedule  of  prices  all  fixed  up  in 
an  attractive  application  ready  for  the  prospective  customer 
to  sign. 

Second  —  A  super-easy  payment  plan,  preferably  one 
allowing  the  consumer  to  pay  for  the  wiring  in  monthly 
installments  of  not  more  than  $5  each.  A  definite  payment 
per  month  regardless  of  the  amount  of  the  wiring  contract 
is  much  better  than  a  monthly  payment  based  on  the  amount 
of  the  contract  spread  over  a  number  of  months.  The  defi- 
nite monthly  payment  is  susceptible  of  more  efl'ective  adver- 
tising than  the  ordinary  installment  plan. 

Third  —  An  ultra-liberal  credit  policy.  A  stingy  credit 
department  can  wreck  a  good  house-wiring  campaign  in 
less  time  than  it  takes  the  proverbial  snowball  in  the  lower 
regions  to  disappear. 

Fourth — Some  well-coached,  quick-witted,  clean-cut,  back- 
bone-carrying salesmen,  none  of  whom  have  ever  heard  of 
the  profession  of  electrical  engineering  and  all  of  whose 
past  experience  in  sales  engineering  has  been  strictly  limited 
to  the  business  of  getting  prospective  customers  to  take 
advantage  of  the  opportunity  to  use  the  fountain  pen  on 
the  dotted  line — that  is,  fellows  whose  long  acquaintance 
with  doorbells  has  made  them  eager  ringers. 

Fifth — Honest  electrical  work  installed  as  promptly  as 
present-day  abnormal  conditions  will  permit. 

With  these  essentials  firmly  incorporated  into  a  house- 
wiring  campaign,  such  details  as  price  per  outlet,  news- 
paper advertising,  card-index  follow-up,  "ginger"  talks 
and  "get-together"  schemes  can  be  made  to  pay  divi- 
dends.   Otherwise  they  cannot. 


Economist  Urges  that  Utilities  Be  Allowed 
to  Earn  9  or  10  per  Cent 

RATES  that  will  enable  public  utilities  to  earn  9 
.  or  10  per  cent  on  their  capital  are  urged  by  Dr. 
David  Friday,  professor  of  political  economy  at  the 
University  of  Michigan,  in  his  new  book,  "Profits, 
Wages  and  Prices."  Such  rates,  he  asserts,  are 
essential  if  utilities  are  to  make  a  showing  that  will 
attract  the  additional  funds  necessary  to  meet  the  re- 
quirements of  the  public.  He  points  out  that  while 
wholesale  prices  were  rising  from  100  per  cent  in  1913 
to  an  average  of  212  per  cent  in  1919,  the  rates  paid 
railroads  and  public  utilities  increased  not  more  than 
30  per  cent. 

"When  we  consider,"  comments  Dr.  Friday,  who 
gained  practical  utility  experience  during  the  war  as 
statistical  adviser  to  the  United  States  Telephone  and 
Telegraph  Administration,  "that  these  companies  have 
never  earned  a  rate  on  their  investment  which  compared 
favorably  with  even  so  conservative  a  business  as  bank- 
ing, it  becomes  clear  that  before  we  can  hope  for  any 
adequate  facilities  in  these  lines  we  must  have  a  drastic 
revision  of  rates." 

Referring  to  the  increased  value  of  utility  service 
to  businesses  which  made  enormous  profits  in  recent 
years,  the  economist  says :  "There  is  no  reason  why 
those  who  utilize  these  services  for  the  purpose  of  mak- 
ing such  profits  should  not  pay  a  rate  for  them  which 
yields  an  adequate  return  on  the  investment  employed. 
The  prices  they  receive  for  their  products  have  doubled, 
and  they  can  justly  be  asked  to  pay  double  the  utility 
rates,  if  that  be  necessary  to  give  an  adequate  return 
upon  public   utility    investments." 


Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Economic  Value  of  Interconnecting  Isolated 
and  Central  Stations  Questionable 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  the  Jan.  1  issue  of  the  Electrical  World 
there  appeared  an  article  discussing  the  advantages  of 
"Co-operation  for  the  Central  Station  and  Isolated 
Plant"  in  which  is  advocated  the  idea  of  electrical  inter- 
connection between  the  central  station  and  small  plants 
whose  purpose  is  primarily  the  production  of  steam 
heat.  There  are,  no  doubt,  many  cases  where  the  pro- 
duction of  electrical  energy  as  a  by-product  of  steam 
heat  and  the  sale  of  the  surplus  of  such  energy  to  the 
central  station  might  result  in  advantage  to  both 
parties.  As  a  general  proposition,  however,  it  is  believed 
that  the  economy  of  such  a  practice  is  not  self-evident. 
The  idea  should  be  approached  with  caution  and  all 
influencing  elements  carefully  considered. 

From  the  point  of  view  of  the  small  plant  it  is  simply 
a  question  of  whether  the  electrical  energy  needed  at 
that  plant  can  be  produced  locally  at  a  cheaper  cost  than 
the  price  charged  by  the  central  station  for  supplying 
the  same  energy.  The  cost  must  include  annual  charges 
on  the  generating  equipment  and  additional  apparatus 
necessary  to  utilize  the  steam,  also  the  additional  cost  of 
coal  (to  produce  the  extra  pressure)  and  other  operating 
expenses  if  any.  In  case  the  cost  is  greater  than  the 
central-station  rate,  the  further  consideration  is  neces- 
sary of  whether  additional  surplus  energy  can  be  pro- 
duced and  sold  to  the  central  station  at  a  profit  which 
will  make  the  whole  installation  economical.  The  decid- 
ing factor  in  such  a  case  is  the  price  which  the  central 
station  can  afford  to  pay  for  such  energy. 

On  the  other  hand,  from  the  central  station's  point  of 
view,  the  question  is  whether  the  energy  which  can  be 
bought  from  the  private  plant  can  be  resold,  and  if  so 
whether  the  cost  will  be  less  than  the  cost  of  the  same 
energy  produced  at  the  central  plant  and  transmitted  to 
that  point.  If  such  energy  may  be  obtained  at  time  of 
peak  load  and  is  dependable,  the  advantage  may  be  con- 
siderable. If,  however,  there  is  no  demand  for  such 
energy  at  nearby  points  at  the  time  it  is  available,  or  if 
the  supply  is  more  or  less  intermittent,  it  may  be  worth 
very  little.  If  the  central  station  must  maintain 
generating  capacity,  transmission  and  distribution  line 
capacity,  etc.,  to  supply  the  full  amount  of  such  load  at 
certain  times  of  the  day  or  year  when  the  local  supply 
is  not  available,  the  demand  cost  will  not  be  reduced  and 
only  the  kilowatt-hour  cost  will  be  saved  on  the  energy 
purchased.  Since  this  may  be  less  than  one-half  the 
total  cost  of  such  energy,  it  may  well  be  conceived  that, 
with  a  less  efficient  plant,  the  smaller  station  could  not 
afford  to  sell  such  energy  at  less  than  this  cost. 

If,  in  addition  to  this,  the  central  station  is  called 
upon  to  supply  the   energy   requirements   of  the  local 
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Dlant  at  such  times  as  the  heating  plant  is  not  required, 
the  demand  cost  on  such  energy  must  be  charged,  which 
would  make  the  cost  per  kilowatt-hour  used  considerably 
more  than  it  would  be  for  full-time  consumption.  This 
would  reduce  the  apparent  economy  of  the  small  power 
installation. 

All  these  points  should  be  carefully  considered  when 
such  an  installation  is  contemplated.    That  scheme  which 
will  give  the  best  over-all  economy  for  both  parties  com- 
bined will  be  most  advantageous  for  each. 
Detroit  Edison  Company,  Howard  P.  Seelye, 

Detroit,  Mich.  Distribution  Engineering  Dept. 


Cause  of  Fires  Not  Accurately  Reported 

To  the  Editor  of  the  Electrical  World: 

Sir:  Supplementing  "A  Reader's"  statement  in  your 
issue  of  Feb.  19 — that  causes  of  fires  are  not  accurately 
reported — I  would  add  that  this  has  been  my  experience 
also.  For  several  years  I  was  employed  by  a  public 
utility  corporation.  Part  of  my  work  was  to  inspect 
and  reinstall  metering  and  service  equipment.  Pre- 
vious to  the  inspection  and  as  soon  after  a  fire  as 
possible  a  report  of  the  cause  was  made  by  a  police 
officer,  and  in  probably  50  per  cent  of  the  reports 
this  was  necessarily  guesswork.  In  many  fires  of 
doubtful  origin  the  electric  wiring  was  reported  as  the 
cause,  although  frequently  an  electric  conduit  or  dis- 
tributing system  was  still  in  operation. 

It  is  surprising  how  an  unqualified  person  reporting 
causes  of  fires  may  be  influenced  by  the  defective- 
wiring  theory.  Here  is  an  instance :  A  fire  occurred 
in  the  woodbin  of  the  cellar  of  a  tenement  house. 
Strung  from  the  floor  joists  and  stapled  to  the  under 
side  were  the  bell  wires,  about  5  or  6  in.  apart.  These 
were  of  the  usual  No.  16  annunciator  wire,  and  con- 
nected to  them  were  two  dry  cells.  At  no  point  did 
they  come  near  lighting  wires,  yet  a  fire  that  started 
in  the  bin  owing  to  a  tenant  dropping  a  lighted  match 
was  attributed  to  defective  wiring  because  the  joists 
had  been  charred  by  the  flames,  and  this  regardless  of 
the  fact  that  even  these  wires  at  the  time  of  inspection 
were  not  and  could  not  be  in  contact. 

In  another  case  coming  under  the  writer's  observa- 
tion, in  a  new  dwelling,  a  plumber  accidentally  cut 
through  a  gas  pipe  with  a  hacksaw.  The  accumulated 
gas  from  the  leak  finally  caused  an  explosion,  but  the 
reported  cause  was  defective  electric  wiring,  although 
the  wires  were  not  yet  connected  to  the  service  mains! 

Mathew  King, 
Electrical  Engineer. 
The  Standard  Textile  Products  Company, 

Passaic,  N.  J. 


Effect  of  Ground  Wires  on  Inductive  Interference 

To  the  Editor  of  the  Electrical  World: 

Sir:  On  page  544  of  the  Electrical  World  for 
March  5,  1921,  the  writer  has  noticed  an  article  entitled 
"Telephone  Noises  Reduced  by  Double  Overhead  Ground 
Wire."  The  California  Joint  Committee  on  Inductive 
Interference  made  a  study  of  the  eff'ect  of  ground  wires 
on  the  inductive  interference  from  a  power  circuit  in  a 
case  very  closely  resembling  the  one  described  in  this 
article,  with  this  difference,  that  the  telephone  line  con- 
sidered was  placed  at  horizontal  separations  of  65  ft. 
and  1,040  ft.  instead  of  being  immediately  beneath  the 
power  circuit.  The  results  of  the  study  were  published 
in  "Inductive  Interference,"  issued  by  the  California 
Railroad  Commission  in  1919,  on  page  1088  f.f. 

The  results  of  that  study  indicated  that  the  most 
striking  effect  of  the  ground  wires  is  to  reduce  greatly 
the  inequalities  among  the  capacitances  of  the  line  wires 
to  ground,  thus  reducing  the  unbalanced  voltage  to 
ground  (the  residual  voltage)  to  about  one-third  of  its 
value  without  ground  wires.  The  shielding  effect  of 
the  ground  wires  for  both  electric  and  magnetic  induc- 
tion was  shown.  It  was  found  that  the  effect  of  the 
ground  wires  upon  the  magnetic  induction  arising  from 
the  balanced  currents  would  be  either  to  increase  or  to 
decrease  the  induction,  depending  upon  the  direction  of 
phase  rotation  of  the  balanced  currents.  The  complete 
discussion  may  be  found  in  the  publication  to  which 
reference  has  just  been  made.  D.  I.  CONE. 

Pacific  Telephone  &  Telegraph  Company, 
San  Francisco,  Cal. 


Actual  Versus  Reproduction  Cost  in 
Public  Utility  Appraisals 

To  the  Editor  of  the  Electrical  World: 

Sir:  Referring  to  the  letter  from  the  undersigned 
which  was  published  in  your  issue  of  Jan.  29,  the 
attached  table  may  be  of  interest  as  additional  informa- 
tion. This  table  shows  the  book  value  of  the  property 
referred  to  and  the  additions  and  depreciation  reserve 
illustrating  how  it  can  be  carried  along  from  year 
to    year. 

The  table  which  was  presented  with  my  letter 
already  referred  to  showed  only  the  amount  deducted 
for  depreciation.  This  information,  together  with  that 
already  published,  shows  not  simply  depreciation  but 
the  balance  of  the  property  as  carried  upon  the  books 
after  depreciation   had   been   deducted. 

C.  W.  KOINER, 
Municipal  Lighting  Department,         General  Manager. 

Pasadena,  Cal. 


SCHEDULE     OF     PROPERTY     AND     DEPRECIATION 


Balance 
July  I,  1919 

Real  estate  and  buildings $32,792  36 

Station  equipment,    boilerss,  generators, 

etc 307,257  60 

Overhead  lines  for  commercial  service, 
including  electric  services,  poles,  cross- 
arms,  wires,  etc 265.199   12 

Underground  lines  for  commercial  service 

conduits,  cables,  wires,  etc 17,610  26 

Transformers  and  devices 69,969  0  1 

Meters 109,636  48 

Municipal  street-lighting  system 162,209  51 

General  equipment 28,340   19 

Telephone  lines 65  .  32 

Total *$993,079  85 


-Book  Value — 
Additions 
During  Year 

Total 
July  1,  1920 

$2,138  26 

$34,930.62 

32,731.32 

339,988  92 

29,618  06 

294,817   18 

5,925  33 
5,946  59 
10.466  56 
2.194  47 
3,360  08 

23,535.59 
75.915.60 
120,103.04 
164,403  98 
31,700.27 
65  32 

$92,380  67       $1,085,460.52 


Replacements       Present 

, ■ — ^Depreciation  Reserve •  from  Depreciated 

Total  Additions  Total  Depreciation  Value 

July  I,  1919  During  Year  July  I,  1920  Reserve  June  30,  1920 

$7,805  88  $997.39  $8,803  27  $26,127.35 

101,147  65  18,749  09  119,996.74  220,097.57 

65,588  41  11,126.65  76.715  06  $980  92  219.077.65 

1,593  07  424  98  2,018  05  21,517.54 

17,362.76  3.109.45  20,472,21  472  32  55,915.71 

32,994  98  4,632.03  37,627  01  584.17  83,060.20 

79,382  05  7,494  27  86,876  32  965.03  78,493.69 

18,091    17  3,811.19  21,902  36  1,962.85  11,760.76 

12.20  3.27  15  47  49.85 

$323,978.17  $50,348.32  $374,326.49  $4,966.29  $715,100.32 


*  Does  not  include  inventory,  cash  or  government  bonds. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Protecting  Oil  Switches  from  Dampness 
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TROUBLE  due  to 
condensation  of 
moisture  above  a 
33,000-volt  oil-switch 
compartment  was 
eliminated  by  in- 
stalling a  galvanized- 
iron  drip  pan  be- 
neath the  reinforced- 
concrete  beams 
forming  the  interior 
framing  on  the  hol- 
low dam  at  the 
Ellsworth  (Me.) 
hydro-electric  plant 
of  the  Bar  Harbor 
&  Union  River 
Power  Company.  A 
funnel  and  a  1-in. 
pipe  are  provided  to 
drain  the  trough,  as 
illustrated  in  the  ac- 
companying h  a  1  f- 
tone.      The     trough 

has   proved  very  satisfactory   for   its   purpose.     A.   P. 

Royal  is  chief  engineer  of  the  Ellsworth  plant. 
Boston,  Mass.       Field  Editor  Electrical  World. 


IRON  DRIP  PAN  CATCHES  CONDENSA- 
TION FROM  OVERHEAD  BEAM 


Good  Fireman  as  Necessary  as 
Boiler  Instruments 

IT  MAY  be  said  that  the  most  important  man  in  a  power 
plant  is  the  fireman.  He  handles  large  quantities  of 
an  e.xpensive  raw  material  and  has  a  splendid  oppor- 
tunitj-  to  waste  as  much  as  he  likes.  The  boiler  may  be 
equipped  with  all  kinds  of  instruments,  but  they  rep- 
resent money  thrown  away  unless  the  fireman  can  un- 
derstand them.  Given  a  high-class  fireman,  then  the 
more  instruments  he  has  the  better.  These  should  con- 
sist of  a  flow  meter  and  draft  gages  fpr  indicating  the 
draft  at  several  points.  It  is  impossible  to  work  any 
of  the  modern  types  of  forced-draft  stokers  without 
them.  All  instruments  should  be  indicating  as  they  are 
for  the  use  of  the  fireman  and  not  to  fill  a  filing  cabinet. 

Control  stations  for  fan  speeds  or  stoker  motors 
should  be  so  placed  that  the  firemen  can  make  the 
necessary  adjustments  while  he  is  looking  at  the  instru- 
ments. CO,  machines  are  useful,  but  do  not  tell  the 
whole  story,  as  a  man  can  easily  get  a  high  CO,  and 
still  be  wasting  coal. 

A  useful  instrument  is  a  flow  meter  of  the  indicat- 
ing type  so  that  the  fireman  can  see  which  boilers 
are  carrying  the  load  and  whether  he  is  working  too 
manj'  boilers  or  too  few.  Of  course,  there  are  many 
instruments    that    are    useful,    such    as    thermometers 


showing  the  temperature  of  the  gases  leaving  the  boiler 
or  economizer,  but  a  good  fireman  can  get  all  there  is  out 
of  a  boiler  by  means  of  draft  gages  and  flow  meters 
and  by  observing  the  fire. 

Every  boiler  should  be  checked  up  regularly  by  test 
instruments  to  locate  and  correct  defects.  The  impor- 
tant thing  to  look  for  is  air  leakage  in  the  boiler 
setting.  It  is  not  unusual  to  raise  the  efficiency  of  a 
boiler  5  per  cent  by  reducing  the  air  leakage  even  in 
plants  which  were  considered  to  be  run  economically. 
To  get  good  results  there  are  two  main  points  to  observe 
— train  the  fireman  and  keep  boilers  in  good  condition. 
Sargent  &  Lundy,  A.  B.  Clark, 

Chicago,  111.  Engineer. 

Map  of  Distribution  System  Should  Be 
to  Revise 


Easy 


A  MAP  showing  a  company's  distribution  system 
should  have  two  prime  advantages — (1)  the  legend 
used  should  be  such  as  to  be  very  easily  understood  by 
the  average  workman;  (2)  the  legend  should  be  so 
arranged  that  on  the  progressive  stages  of  line  con- 
struction it  will  be  necessary  to  erase  only  a  minimum 
number  of  the  present  lines  to  illustrate  the  changes. 
That  is,  on  changing  a  single-phase  primary  circuit  to 
a  polyphase  circuit,  or  changing  a  two-wire  to  a  three- 
wire  secondary,  it  should  be  necessary  only  to  rule  a 
heavier  line  over  the  present  circuit.     Such  a  legend  is 

shown  in  the 
accompanying 
drawings.  By  in- 
dicating trans- 
formers, light- 
ning arresters 
and  switches  on 
the  reverse  side 
of  the  tracing 
these  can  be 
changed  without 
marring  the 
present  layout. 
A  copy  of  the 
map  embodying 
the  diffei'ent  cir- 
cuits should  be 
in  the  hands  of 
every  man  hav- 
ing to  work  on  or  refer  to  any  part  of  the  distribution 
system.  Some  method  should  be  followed  to  keep  the 
map  up  to  date  after  a  survey  of  the  distribution  sys- 
tem has  been  made.  Corrections  can  be  made  in  the 
original  tracing  from  the  regular  work  orders.  The 
map  should  be  on  a  scale  which  will  not  crowd  the  cir- 
cuits excessively.  The  circuits  should  be  easily  dis- 
tinguishable to  the  average  workman.  In  larger  cities 
it   may   be  an   excellent   plan   to   have   sectional   maps, 
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while  in  towns  of  30,000  to  40,000  one  map  on  a  scale  of 
500  ft.  to  1  in.  would  probably  be  more  adaptable.  The 
scale  to  be  used  depends  on  the  density  of  distribution 
circuits.  Theodore  H.  Rice, 

Henry  L.  Doherty  &  Co.,  Operating  Department. 

New  York,  N.  Y. 


Barrel  Rheostat  Handles  1,600  Amp. 
at  125  Volts 

AVERY  convenient  form  of  water-cooled  resistor 
for  loading  e.xciters  on  test,  built  for  one  of  the 
Eastern  power  companies,  is  shown  in  the  accompanying 
illustration.  It  is  large  enough  to  load  a  200-lav.,  125- 
volt  exciter  to  full  load  from  a  minimum  load  of  10  kw. 
at  125  volts  and  increasing  in  steps  of  10  kw.  The  re- 
sistor is  so  constructed  that  it  will  fit  into  a  standard- 


BILL  OF  MATERIAL  FOR  RHEOSTAT  WHICH  HANDLES 
200  KW.  AT  125  VOLTS 

Twenty  resistance  units.  General  Electric  Company,  size  Z,  form 

R.  symbol  1.9Z. 
Three  switches,  S.P.S.T..,back  connection,  200  amp. 
Five  switches,  S.P.S.T.,  back  connection,  60  amp. 
43    lb.   of  strap   iron.    \   in.   x   IJ    in.,  cut   into  eight   33J-in.   pieces, 

sixteen   6J-in.   pieces,   two   16-in.   pieces,    two    12-in.    pieces,  four 

4-in.   pieces. 
Eight  machine  bolts,  i  in.  x  9J  in.,  with  nuts. 
Ten  maciiine  bolts.  \  in.  x  1*   in.,  with  nuts. 
Twenty-eight  machine  bolts,  J  in.  x  i  in.,  with  nuts. 
Eight  machine  bolts.  \   in.  x  1^   in.,  with  nuts. 
Forty  brass  machine  bolts,  |  in.  x  3  iu.,  with  nuts. 
IS  in.  of  copper,  J   in.  x  2  in. 

4  ft.  of  copper,  |   in.  x  i  in. 

5  ft.  of  copper,  ^  in.   x   1\   in. 
IS  in.  of  fiber,  5  in.  x  1  in. 

45  ft.  of  copper  wire,  No.  6  B.  &  S.,  rubber-covered. 
15  lb.  of  *-in.  round  iron  washers. 
One  slate  or  fiber  top.  12  in.  x  18  in. 

Tape,    red    lead   and    insulating   paint    and    one   standard-size   oil 
barrel. 

size  lubricating-oil  barrel  and  is  cooled  by  running  fresh 
water  into  the  barrel  through  a  rubber  hose  and  either 
allowing  it  to  run  over  the  top  or  drawing  it  off  with 
another  hose.  The  resistor  costs  about  $150  and  weighs 
approximately  150  lb.  exclusive  of  the  barrel. 


f/r- 


9-                               Detciil  ForBend'ngX*  4Piece's    q- 

1^          ^                c               ,               o---                   .           .1 

....^..^..^._.^_^.__^_  ^'--^—  s/-- 

g^             Detail  For  Drilling    Aj4Piece& 

K 

'f                                       c 

-       '1 

33? 


l] 


Detail  For  Drilling'B,"-*  Pieces  Noi- Bent 


4'  r^-^f-^f'P'H'  r^'—ff-'^r 

^ — 6i >-■,  f^'Ey- >1 

C|^  Traces  ^z,lpiQce  C^,  6  pieces 

_petailsFor  Drilling  'Ci'tz"  "Cj-'C^" 

]   Jr 


'f — er— 1 


C^^Z  pieces 


'4-  -z'-  -i'-r- 


i^H- 


-— ^ 


;i' 


Detail  For  DrillingAnd      Detail  For  D-illing'E;z  Pieces      Retail  For  Bending 
Bending.4  Pieces"D"  Not  Bent  "C|"'C2"  "C3' "C4" 


S  ' 


3„r 


1, — 


■* /Z" M 

Details  For  Drilling  And  Bending'F,'2  Pieces 


T  ,-'£51  ,„ 


Detail  For  Drilling 
riber''G"6  Pieces 


FIG.  1 — DETAILS  OF  PARTS  USED  IN  WATER-COOLED  RHEOSTAT 

The  strap-iron  pieces  for  the  frame  are  cut,  drilled 
and  bent  as  shown  in  Fig.  1.  The  resistor  is  then  as- 
sembled, using  the  washers  on  the  long  bolts  as  separa- 
tors for  the  resistor  units.  The  end  units  are  placed 
directly  alongside  of  the  upright  cornerpieces  and  the 


intermediate  units  are  equally  spaced.  Copper  strap, 
i  in.  X  li  in.,  forms  the  common  lead  for  each  set  of 
resistors.  This  is  supported  at  one  corner  of  the  frame 
by  six  fiber  pieces  G. 

The  switches  are  placed  on  the  slate  or  fiber  top  so 
that  the  hinged  parts  come  in  a  straight  line.  A  14-in.  x 
2-in.  piece  of  copper  forms  the  common  terminal  and 
has  several  free  inches  on  the  end  for  connection  to  a 
cable.  After  the  switches  are  mounted  on  the  top  the 
common  terminal  is  wired  with  No.  6  rubber-covered 
wire  as  shown  in  the  diagram,  i-in.  by  i-in.  copper  being 
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Electrical  Connections 


FIG.  2 — WATER-COOLED  RHEOSTAT  TO  BE  MOUNTED  IN  OIL 
BARREL  WILL  H.ANDLE  200  KW.  AT  125  VOLTS 

used  as  the  common  connection  on  each  row  of  units. 
The  wires  are  taped  together  and  painted  with  insulat- 
ing paint.  The  ends  of  all  the  bolts  are  cut  off  and  filed 
smooth,  and  to  all  the  metal  parts  a  coat  of  red  lead  and 
insulating  paint  is  given.  To  prevent  fusing  of  the 
switches  a  circuit  breaker  should  be  inserted  in  the  cir- 
cuit between  the  machine  under  test  and  the  loading 
resistance.  Frank  H.  Broome. 

Jersey  City,  N.  J. 

Maintenance  Schedule  for  35,000-Kva. 
Generating  Plant 

INSPECTIONS  necessarj'  to  keep  a  plant  in  efficient 
operating  condition  may  be  divided  into  two  classes — 
(1)  periodic  examination  which  does  not  require  taking 
equipment  out  of  service,  and  (2)  thorough  and  less 
frequent  inspection  involving  more  or  less  dismantling 
of  equipment.  In  the  following  paragraphs  a  schedule 
followed  by  the  maintenance  organization  in  a  35,000- 
kva.  plant  is  given.  (See  Electrical  World,  March  26, 
page  713,  for  a  description  of  the  organization.) 

A  continuous  check  on  the  boiler-plant  efficiency 
should  be  possible  by  means  of  fuel  and  steam  tests  and 
from  the  records  of  pennanent  measuring  devices. 
These  will  sei-ve  as  a  guide  on  both  operation  and  main- 
tenance of  the  boilers.  In  these  inspections  during 
operation  lies  the  field  for  co-operation  between  the  two 
departments  which  will  result  in  suspected  troubles 
being  reported  to  the  supervisor  of  maintenance.  Flue- 
gas  temperature  should  be  noted  at  least  weekly,  and  at 
the  same  time  baffles  should  be  inspected  for  leaks. 
Note  should  also  be  taken  of  the  conditions  of  the  ex- 
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ternal  heating  surface,  in  so  far  as  this  is  possible  dur- 
ing operation,  to  obviate  undue  accumulations  of  ash, 
slag  or  soot.  Similar  frequent  inspection  of  furnace 
brickwork  will  permit  repairs  being  made  before  the 
deterioration  has  become  too  serious.  Safety  valves 
should  be  tested  at  least  biweekly.  Once  in  three 
months,  or  oftener  if  operating  conditions  require,  boil- 
ers should  be  opened  and  inspection  made  of  external 
and  internal  surfaces.  At  this  time  the  condition  of 
soot-blower  elements  can  be  carefully  noted. 

Stoker  defects  are  usually  noticed  during  operation 
arnd  should  be  reported  by  the  operators.  When  boilers 
are  taken  out  of  service  for  inspection  opportunity  is 
afforded  for  careful  examination  of  stoker  conditions 
and  replacements  of  any  parts  showing  serious  deterio- 
ration. Systems  for  handling  coal  and  ashes  will  like- 
wise frequently  reveal  their  weak  points  during  opera- 
tion. In  addition,  a  careful  general  inspection  should 
be  made  monthly,  and  any  seriously  worn  parts  should 
be  replaced  without  waiting  for  them  to  break. 

Feed  pumps  should  be  opened  and  inspected  once  every 
six  months,  and  oftenef  if  conditions  require.  Over- 
speed  devices  should  be  tried  once  a  week.  Cleaning 
of  feed-water  heaters  may  not  be  required  frequently 
unless  water  conditions  are  bad,  but  the  heaters  should 
be  inspected  internally  at  least  every  six  months,  or 
whenever  opened  for  cleaning,  for  evidences  of  corro- 
sion or  other  deterioration  and  for  difficulties  with 
float-valve  mechanisms  and  other  movable  parts. 

The  inspections  of  prime  movers  and  auxiliaries 
should  include  a  continuous  test  of  turbines  by  per- 
manently installed  meters  to  detect  decrease  in  efficiency 
and  weekly  inspection  to  determine  the  position  of  rotor 
following  any  wear  or  displacement  of  thrust-bearing 
parts.  It  is  good  practice  to  check  the  overspeed  de- 
vices by  employing  them  instead  of  the  throttle  to  shut 
the  machine  down.  The  automatic  stop  valve  is  the 
most  important  safety  device  on  the  turbine,  and  by 
this  practice  its  maintenance  in  operating  condition  is 
assured. 

Opening  and  careful  inspection  of  turbines  and  gene- 
rators is  necessary  once  a  year  to  determine  wear  of 
important  parts,  such  as  nozzles,  blading  and  bearings, 
and  to  find  any  fouling  conditions  of  turbines  or  gene- 
rators.   . 

Semi-annual  or  annual  overvoltage  tests  of  turbo- 
generator armature  windings,  preferably  using  some 
form  of  variable-ratio  potential  transformer  of  ample 
size,  are  desirable.  The  magnitude  of  overvoltage  should 
depend  upon  the  character  and  general  condition  of 
insulation,  the  age  of  the  machine  and  other  conditions. 
In  general  the  over-voltage  should  range  from  125  to 
200  per  cent. 

Test  should  be  made  for  condenser- water  leakage  by 
chemical  or  electrical  (resistance)  means  at  least  weekly, 
and  daily  if  circulating  water  is  bad.  Monthly  tests 
by  means  of  an  air  bell  will  detect  condenser-air  leakage. 
Thorough  inspections  of  internal  condenser  surfaces 
are  justified  monthly,  unless  required  oftener  by  oper- 
ating conditions.  Inspection  should  be  made  semi-an- 
nually of  circulating-pump  runners  and  other  internal 
wearing  parts  and  of  wearing  parts  of  air  and  conden- 
sate pumps  as  well  as  driving  turbines,  if  any,  with 
tests  of  overspeed  devices. 

Plant  motors  .should  be  observed  daily  and  should 
also  have  a  careful  inspection  monthly,  particular  at- 
tention  being  given   to  cleanliness,   proper  cooling   of 


bearings,  clearance  between  rotor  and  stator,  etc.  Over- 
load and  underload  automatic  devices  should  also  be 
tested  monthly. 

The  switchboard  should  be  looked  over  frequently, 
and  semi-annually  there  should  be  a  careful  inspection, 
including  a  test  of  meters.  Special  attention  should  be 
given  to  cleanliness. 

Oil  switches  require  occasional  inspection,  and  semi- 
annually they  should  be  opened  up  for  replacement  of 
oil,  removal  of  dirt  or  carbonization  and  to  make  sure 
that  the  mechanism  is  working  properly.  Every  three 
months  all  relays  should  be  tested. 

Rotaries  and  motor-generator  sets  require  frequent 
observation  and  careful  semi-annual  inspection,  with 
special  attention  to  cleanliness,  proper  cooling  of  bear- 
ings, adjustment  of  brushes,  smoothness  of  commutator 
and  other  important  details.  S.  B.  Flagg, 

Electric  Bond  &  Share  Company,  Engineer. 

New  York  City. 


Graphic  Reports  Aid  Company  in 
Removing  Causes  of  Trouble 

GRAPHIC  reports  have  proved  very  valuable  to  the 
management  of  the  Worcester  (Mass.)  Electric 
Light  Company  in  making  scientific  analyses  of  its  dis- 
tribution department  problems.  One  report  of  this  kind 
is  shown  hei-ewith  which  gives  the  number  of  troubles 
in  different  classes  of  service  from  month  to  month. 
These  curves  are  kept  up  to  date  from  the  monthly 
records. 

A  curve  which  rises  abnormally  fast  indicates  that 
troubles  in  this  type  of  service  are  becoming  too 
frequent  and  that  the  causes  of  the  troubles  should  be 
discovered  and  removed  in  order  to  forestall  further 
trouble.  In  this  diagram  are  shown  the  number  of 
troubles  repoi'ted  per  month  in  four  classes  of  service 
— commercial  lighting,  inside  trouble;  commercial  light- 
ing, outside  trouble;  street  lighting,  and  service  to 
power  customers.  A  fifth  curve  shows  the  total  number 
of  troubles  on  all  these  classes  of  service. 

This   company   finds    it   very   advantageous   to    show 
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GRAPHIC    REPRESENTATION    OF    REPORTS    INDICATES    WHEN 
TROUBLE   IS  BECOMING  FREQUENT   ON   DISTRIBUTION 

SERVICE 

many  conditions  of  operation  by  means  of  graphs.  In 
subsequent  issues  several  other  forms  will  be  shown, 
including  those  used  for  meter  reading,  testing  and 
installation,  labor  cost,  pole  setting,  arc-lamp  informa- 
tion, etc.  George  M.  Hardy, 
Worcester  Electric  Light  Company,  Superintendent. 
Worcester,  Mass. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Job  Order  Records  Check  Costs 

TO  KEEP  a  continuous  check  on  the  installation 
and  operating  costs  of  the  electrical  equipment  of 
the  Southwestern  Shipbuilding  Company,  East  San 
Pedro,  Cal.,  the  electrical  department  has  for  some  time 
made  use  of  the  cards  shown  in  the  illustration.  These 
are  standard  4-in.  x  6-in.  cards.     Every  job  order  is 
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COST  OF  A  JOB  IS  KEPT  UP  TO  DATE  BY  DAILY  ENTRIES  ON 
THIS  CARD 

entered  on  a  separate  card,  and  every  day  on  which 
work  chargeable  to  a  particular  job  is  done,  the  date,  the 
employee's  number,  the  hours  worked  and  the  total 
amount  charged  are  entered.  This  permits  the  elec- 
trical engineer  to  watch  the  costs  on  each  job  carefully 
and  keep  them  within  the  appropriation. 

A.  G.  Humphrey, 
Electrical  Engineer. 
Southwestern  Shipbuilding  Company, 
East  San  Pedro,  Cal. 


Refilling  Inclosed  Fuses 

TO  REFILL  inclosed  fuses  is  a  practice  generally 
condemned  because  the  wrong  size  of  fuse  wire  can 
be  used  in  a  fuse  marked  for  a  certain  current.  How- 
ever, this  method  of  reclaiming  fuses  is  sometimes 
practiced,  and  in  such  cases  safety  should  be  insured  by 
careful  and  pi-oper  refilling.  In  the  first  place,  all  fuses 
should  be  sorted  for  size  and  then  tested  with  a  lamp 
for  good  or  bad  circuit.  In  handling  be  sure  that  each 
size  is  kept  by  itself.  For  the  smaller  sizes  with  cylin- 
drical contact  surfaces  bore  a  iV-in.  hole  through  one 
ventilation  hole  at  each  end  of  the  fuse  tube  and  run  a 
stiff  iron  wire  all  the  way  through  to  open  a  path  for 
the  fuse  wire.  Next,  insert  a  piece  of  fuse  wire  of  the 
proper  amperage,  leaving  \  in.  outside  each  end,  which 
is  bent  over  flat.  After  cleaning  the  end  of  each  ferrule 
and  the  fuse  wire,  solder  the  latter  down  securely.  Care 
must  be  taken  not  to  melt  the  wire  except  at  its  ends 


and  thus  open  the  circuit.  Too  much  solder  should  not 
be  used  as  the  fuse  would  be  made  too  long  to  fit  the 
cut-out  block.  These  operations  apply  to  all  sizes  up 
to  and  including  60-amp.  fuses.  Above  this  size  fuses 
are  of  the  knife-blade  type,  which  must  be  disassembled 
and  fused  more  carefully  for  exact  length. 

The  first  one  or  two  fuses  of  each  size  should  be 
tested  with  an  ammeter  and  a  rheostat  consisting  of  a 
wooden  pail  of  water  containing  a  little  salt  or  soda.  If 
the  fuse  carries  more  than  its  proper  rating,  the  wire 
should  thereafter  be  filed  down  thin  for  part  of  its 
length  and  again  tested. 

After  refilling  and  testing,  the  ferrule  should  be 
polished  clean  of  all  solder  and  dirt,  so  as  to  make  per- 
fect contact  in  the  cut-outs.  If  any  of  the  labels  and 
other  size  markings  are  missing,  write  on  the  size  plainly 
with  pen  and  ink.  H.  S.  Rich. 

East  Berlin,  Conn. 


Kick  Method  of  Locating  Submerged 
Conductors  in  Armatures 

A  NUMBER  of  cases  have  come  to  the  writer's  at- 
tention where  it  has  been  desirable  to  locate  the 
direction  of  winding  and  the  position  of  turns  in  a 
submerged  winding,  such,  for  instance,  as  a  reversed 
coil  or  turn  in  a  Burke  three-wire  generator,  where  the 
balancing  windings  are  placed  under  the  main  winding. 
To  do  this  a  current  is  passed  through  one  of  the  sub- 
merged windings  in  the  armature  (.4  in  the  accompany- 
ing sketch)  and  a  long  narrow  coil  B  is  placed  length- 
wise along   the   armature   and  directly   above   the   slot 
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HOW  POSITION  AND  DIRECTION  OP  SUBMERGED 
WINDING  IS  DETERMINED 

which  it  is  desired  to  explore.  The  current  in  the  three- 
wire  winding  is  broken  by  means  of  the  switch  C,  and 
a  kick  is  observed  on  the  millivolt  meter  M.  The  mag- 
nitude of  the  kick  in  the  meter  will  indicate  whether 
the  slot  under  the  coil  B  contains  two  active  conductors 
or  one  active  conductor,  and  its  direction  will  tell  the 
direction  in  which  the  current  is  flowing.  The  dimen- 
sion D  of  the  coil  B  should  be  small,  as  this  coil  will 
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measure  not  only  the  leakage  flux  from  the  slot  under 
observation  but  also  the  leakage  flux  from  the  complete 
armature.  If  the  dimension  D  is  small,  the  value  of 
the  leakage  flux  cro.ssing  the  slot  which  is  being  inves- 
tigated through  the  coil  B  is  so  much  greater  than  the 
leakage  through  the  coil  B  from  the  total  armature  that 
the  amiature  leakage  has  no  large  effect  on  the  meter. 
Of  course,  the  coil  B  must  be  close  to  the  slot  and,  if 
possible,  should  just  enter  the  top  of  the  slot.  All  slots 
in  the  armature  are  investigated,  and  when  this  is  done 
a  developed  diagram  of  the  armature  is  laid  out,  as 
shown  at  the  bottom  of  the  drawing,  indicating  the 
direction  of  the  current  (meter  kick)  by  arrows.  The 
start  and  finish  of  the  winding  can  generally  be  seen, 
and  it  is  then  possible  to  connect  together  on  the 
diagram  the  ends  of  the  slots  by  dotted  lines,  and  as 
the  entire  submei-ged  winding  is  symmetrical,  it  can  be 
at  once  laid  out  without  having  to  turn  to  a  drawing. 
If  a  drawing  is  available,  the  layout  of  the  winding  can 
then  be  checked  against  the  drawing. 

Coil  B  may  be  wound  on  a  A-in.  board  2  in.  x  12  in. 
in  size.  A  4-in.  notch  3  in.  deep  is  made  in  each  end 
of  the  board  and  the  notches  are  wound  full  of  No.  28 
magnet  wire.  The  notches  are  cut  along  the  end  of 
the  board  so  that  the  coil  measures  inside  2  in.  x  12  in. 
A  screw  eye  or  nail  is  put  near  each  end  of  the  board 
and  a  strand  of  a  lamp  cord  is  tied  to  each  screw  eye. 
The  leads  of  the  coil  are  then  soldered  to  the  lamp  cord. 

Newark,  N.  J.  F.  W.  Gay. 


End  Welded  on  Motor  Shaft  Without 
Removing  Winding  , 

INSTEAD  of  replacing  a  badly  damaged  armature 
shaft,  one  large  industrial  establishment  welds  a  new 
end  to  the  shaft  without  removing  the  winding. 
Although  it  may  take  four  men  to  make  the  best  weld, 
it  is  much  cheaper  than  to  remove  the  windings  and 
press  the  commutator  and  core  off  the  old  shaft  and 
onto  a  new  one,  A  saving  of  something  like  $50  per 
shaft  may  be  realized  by  the  method.  It  has  been  used 
for  more  than  three  years,  and  as  many  as  four  or  five 
have  been  thus  repaired  in  a  day.  In  this  method  the 
shaft  is  heated  in  an  ordinary  forge.  It  may  sometimes 
be  necessary  to  place  a  shield  between  the  armature  and 
the  fire. 

The  armature  is  handled  by  means  of  a  sling  from 
a  small  jib  crane  which  can  swing  it  from  the  forge 
to  the  steam  hammer,  and  a  hand  wheel  is  fixed  to 
the  commutator  end  of  the  shaft  so  that  the  desired 
turning  may  be  readily  accomplished.  When  the  shaft 
is  hot  enough  the  tapered  portion  is  cut  off  and  the 
shaft  is  split  back  far  enough  to  make  a  good  weld.  The 
piece  to  be  welded  on  is  prepared  in  a  like  manner. 
Both  parts  are  brought  to  a  welding  heat  and  the  weld 
is  made  under  the  hammer.  The  armature  is  rotated 
and  the  shaft  is  shaped  and  drawn  out  ready  for  turn- 
ing in  a  lathe. 

Of  course,  if  the  shaft  is  only  slightly  damaged  it  is 
easily  repaired.  It  sometimes  happens  that  the  keyway 
in  an  armature  shaft  becomes  enlarged  or  tears  out  so 
that  the  pinion  becomes  loosened.  If  the  shaft  is  not 
badly  damaged,  the  keyway  may  be  filled  up  with  a 
metallic-arc  weld  and  a  new  keyway  cut  in  another  loca- 
tion. But  if  the  second  keyway  tears  out,  or  if  the 
tapered  portion  of  the  shaft  becomes  so  badly  damaged 
that  a  new  one  seems  to  be  required,  then  it  will  pay  to 


consider  another  method  of  repairing  the  shaft  instead 
of  replacing  it  by  a  new  one. 

In  this  plant  it  is  also  customary  to  straighten  bent 
shafts  without  removing  the  windings  or  commutator. 
If  there  is  not  much  of  a  twist  in  a  shaft  it  may  be 
straightened  in  an  ordinary  shaft  straightener  such  as 
may  be  found  in  the  machine  shop  of  most  large  indus- 
trial works. 

The  saving  which  is  obtained  by  straightening  a 
shaft  with  the  armature  assembled  complete  is,  of 
course,  even  greater  than  that  in  the  welding  repair 
described.  D.  W.  Blakeslee. 

Pittsburgh,  Pa. 


Standard  11-Kv.  Substations  for 
Kansas  Oil  Fields 

THE  standard  11,000/440-volt  substation  used  in  the 
Eldorado  oil  fields  to  provide  electric  service  for 
pumping  oil  is  shown  in  the  accompanying  illustration. 
The  distribution  is  11,000-volt,  three-phase,  and  the 
transformer  banks  are  connected  in  Y,  allowing  the  use 
of  standard  6,G00-volt  transformers.  The  neutral  point 
of  the  transformer  Y  is  grounded  for  each  bank.     A 
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No.  6  hard-drawn  bare  copper  wire  connected  to  a  A-in. 
driven  pipe  is  used  for  grounding.  The  fuses  protecting 
the  primary  side  of  the  transformers  are  25-amp. 
(General  Electric  T.D.  227).  They  are  for  protection 
against  short  circuit  and  not  for  overload.  The  440- 
volt  sides  of  the  transformers  are  connected  in  delta. 
Lightning  arresters  for  both  high  and  low  sides  are  in- 
stalled on  crossarms  mounted  on  the  poles. 
Empire  Gas  &  Fuel  Company,  S.  B.  Severson, 

Eldorado,  Kan.  Assistant  Chief  Engineer. 
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Routing  Storage  Batteries  Tlirougli  a 
Repair  Shop 

WITH  the  widespread  use  of  storage  batteries  for 
automobile  lighting  and  starting  and  for  electric 
haulage  by  means  of  mine  locomotives  and  industrial 
trucks  and  tractors  the  problem  of  handling  battei'v 
repairs  has  become  an  important  part  of  the  work 
carried  on  in  repair  shops.  In  some  cases  it  has  been 
necessary  to  put  this  work  on  a  production  basis,  while 
in  others  it  may  be  handled  in  a  more  simple  manner  as 
a  side  line  to  motor  winding  and  for  other  classes 
of  work. 

The  battery  repair  work  of  the  Electric  Motor  &  Repair 
Company,.  Newark,  N.  J.,  on  account  of  the  number  of 
automobile  starting  and  lighting  batteries  received,  has 
been  placed  virtually  on  a  production  basis,  and  it  is 
thought  that  some  of  the  methods  of  handling  repairs 
will  be  of  interest  to  repair  shops. 

Batteries  are  received  at  a  central  point  on  the  first 
floor  of  the  shop,  where  they  are  submitted  to  an  exam- 


The  batteries  are  placed  in  a  definite  order  in  respect 
to  capacity  and  voltage  on  the  charging  table  shown  in 
the  accompanying  illustration.  Those  batteries  that  have 
nearly  the  same  capacity  are  placed  together  and  con- 
nected in  series,  or  according  to  the  charging  system 
used. 

Battery  benches  are  an  important  part  of  the  repair 
shop  equipment,  and  they  should  be  carefully  designed 
for  the  work  and  properly  maintained.  The  benches 
shown  are  designed  so  that  the  tops  slope  toward  the 
center  and  any  acid  or  water  is  carried  into  an  insulated 
lead  trough  sloping  from  both  ends  of  the  bench  to- 
ward the  center,  where  a  lead  drainpipe  carries  the  acid 
or  water  to  an  earthenware  or  rubber  jar.  Benches 
should  be  painted  weekly  in  order  to  preserve  them 
from  the  eft'ects  of  acids.  Each  bench  is  equipped  with 
hydrometer  rack  and  a  conduit  outlet  for  the  charging 
leads.  Pure  water  for  filling  the  batteries  is  piped 
throughout  the  shop  and  is  taken  from  a  float  tank 
maintaining  a  constant  level.  At  each  charging  bench 
there  is  a  water  outlet  to  which  a  i-in.  rubber  hose, 


BATTERY  REPAIRS  ARE  FACIUTATED  BY  PROPERLY 

EQUIPPING  A  SHOP  FOR  THE  WORK 

On  the  left  is  shown  a  charging  bench  equipped  with  a 
rubber-hose  water  connection  for  filling  the  batteries,  hy- 
drometers conveniently  located  and  flexible  leads  with  clips 
to  attach  the  battery  to  the  line.  Several  batteries  may  be 
placed  on  the  steaming  table  (center  view)  and  left  until 
the  compound  has  softened  sufficiently  to  permit  withdraw- 
ing the  covers  with  the  groups.  The  connections  to  the 
.steam  line  are  lengths  of  hose.  Terminals  and  connectors 
are    burned    on    witli    an   oxyacetylene   torch. 


ining  test  in  which  the  following  points  are  noted : 
Specific  gravity,  voltage  on  open  circuit  and  at  highest 
discharge  rate,  test  applied  for  location  of  any  low  or 
dead  cells,  loose  connections,  and  the  general  condition 
of  the  box,  sealing,  handles  and  terminals,  and  identi- 
fying marks  are  carefully  noted.  In  commercial  work 
the  identifying  marks  such  as  make,  voltage,  capacity, 
battery  number  and  type,  whether  special  or  standard, 
are  very  important  for  record  and  tracing  purposes. 

At  the  time  the  battery  is  received  the  accompanying 
card  form  is  filled  out.  In  the  case  of  commercial  work 
this  is  possibly  more  important  than  would  be  the  case 
in  an  industrial  repair  shop.  It  is  also  important  in 
this  case  to  determine  as  near  as  possible  what  work 
is  to  be  done,  whether  it  is  simply  a  recharge  or  repair 
or  whether  new  parts  for  the  battery  are  required. 
These  points  can  almost  always  be  determined  by  the 
tests  which  are  applied  on  receipt  of  the  battery. 

A  work  order  is  then  made  out,  and  the  battery  is 
taken  to  the  battery  room  on  drop  platform  trucks.  The 
batteries  are  segi-egated  as  to  the  type  of  work  to  be 
done,  those  i-equiring  only  recharging  being  taken  to 
the  charging  benches,  while  all  those  requiring  opening 
are  left  at  the  steaming  table. 


long  enough  to  reach  to  any  part  of  the  bench,  is 
attached. 

The  leads  for  connecting  up  the  batteries  for  charge 
should  be  flexible-conductor,  rubber-covered  wire,  and 
not  smaller  than  No.  10  gage.  The  type  of  srtap  clips 
which  are  used  for  making  the  connection  is  very  im- 
portant, especially  when  the  charging  is  done  at  night 
without  supervision.  Several  types  of  clips,  which  are 
made  of  two  pieces  and  use  a  spring  to  hold  the  con- 
tact on  the.  battery  tei-minal,  have  given  trouble  due 
to  corrosion  insulating  the  two  halves  from  each  other, 
causing  the  charging  current  to  flow  through  the  spring. 
The  consequent  heating  of  the  spring  takes  out  the 
temper  and  results  in  the  clip  becoming  loose  and  fall- 
ing oft".  This  breaking  of  the  charging  circuit  and 
consequent  arcing  may  result  in  local  cell  explosions  or. 
in  the  case  of  lines  charged  through  a  mercury-arc  rec- 
tifier, means  an  increased  current  in  the  other  lines, 
or  the  .shutting  down  of  the  rectifier  because  of  "flutter- 
ing" of  the  arc  at  the  time  of  the  interruption.  One- 
piece  clips  have  eliminated  trouble  of  this  kind. 

The  first  operation  in  repairing  a  battery  is  to  drill 
off  the  cell  connectors  and  terminals.  This  is  done  by 
drilling  through  the  terminal  or  sti'ap  connecter  down 
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to  a  level  with  the  terminal  post,  which  frees  the  con- 
nector. These  straps  and  terminals,  if  not  in  bad  con- 
dition, are  u.'-:ed  again. 

When  a  dead  cell  is  found,  or  for  any  reason  a  bat- 
tery requires  opening  and  inspection  or  repair,  the  in- 
strument is  delivered  to  the  steaming  table,  where  the 
cover  is  steamed  off.  When  steam  is  accessible  from  the 
heating  system  the  work  is  done  by  using  this  source 
of  heating.  In  the  summer  months,  however,  when  no 
steam  is  available  from  this  source,  a  small  boiler  is 
used,  which  gives  a  pressure  of  5  lb.  for  the  work.  As 
shown  in  the  illustration,  the  steam  is  taken  from  the 
main  steam  line  through  lengths  of  rubber  hose  which 
are  inserted  in  the  opening  of  each  cell.  In  five  or  ten 
minutes  the  compound  is  sufficiently  soft  and  the  covers 
with  the  groups  may  be  drawn  out  with  a  pair  of  pliers. 
After  the  cells  are  opened  the  remaining  acid  is  emptied 
out  and  the  cells  are  sprayed  with  water,  the  cell  being 
in  an  inverted  position.  The  force  of  the  water  is  gen- 
erally sufficient  to  remove  any  sediment. 

After  this  spraying  the  plates  are  set,  tipped  into  the 
jars  for  draining  and  then  taken  to  the  repair  bench, 
where  new  separators  or  plates  are  fitted  according  to 
the  nature  of  the  work  to  be  done.  The  cells  are  then 
reassembled,  straps  and  terminals  being  burned  on  with 
an  oxyacetylene  torch.  Sealing  and  compound  flowing 
is  then  done  and  the  battery  box  receives  a  coat  of  black 
acid-resisting  paint. 

One  of  the  important  points  in  routing  a  battery 
through  the  repair  shop,  particularly  in  the  case  of  com- 
mercial work,  is  to  facilitate  the  prompt  location  of  a 
battery  when  wanted.  In  the  case  of  this  repair  shop 
there  are  five  places  where  a  battery  might  be  found 
— first,  in  the  opening  or  steaming  department;  second, 
the  waiting  rack;  third,  the  repair  benches;  fourth,  the 
charging  benches,  and  fifth,  the  "ready"   rack.     Each 


necessary  is  for  the  office  to  call  the  serial  number  by 
means  of  a  loud-speaking  telephone  and  the  repairman 
ascertains  the  location  by  reference  to  the  card  file. 
Although  several  hundred  batteries  may  be  on  hand,  it 
is  usually  possible  to  locate  the  one  wanted  and  deliver 
it  in  about  forty  seconds.  Loud-speaking  telephones  are 
a  valuable  adjunct  to  the  repair  shop  as  they  permit 
communication  of  the  office  and  the  receiving  and  de- 
livery stations  with  the  repair  shop  without  taking  the 
repairmen  from  their  work.  It  is  possible  to  talk  from 
any  part  of  the  shop  to  the  office  without  unduly  rais- 
ing the  voice.  H.  C.  Heidrich, 
Electric  Motor  &  Repair  Company,  President. 
Newark,  N.  J. 
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FORM  USED  FOR  RECORDING  BATTERY  REPAIR  WORK 

job  received  has  a  serial  number.  This  serial  number 
corresponds  to  the  one  stamped  on  a  paraffine-coated, 
acid-proof,  lead-wired  manila  tag  which  is  attached  to 
the  battery.  When  the  battery  reaches  the  repair  shop 
a  small  card  form  is  found  which  bears  the  same  serial 
number  as  the  original  record.  On  this  card  are  entered 
the  various  locations  of  the  battery  as  it  proceeds 
through  the  shop.  If  charging  only  is  required,  the 
number  of  the  charging  table  is  entered  on  the  card, 
while  if  it  is  necessary  to  repair  the  battery,  the  dif- 
ferent locations  are  entered  until  the  battery  finally 
gets  to  the  ready  rack.     To  find  a  battery  all  that  is 


Repairing  Squirrel-Cage  Rotors 

OCCASIONALLY  poor  contacts  develop  in  the  squir- 
rel-cage windings  of  induction-motor  rotors.  Such 
trouble  usually  makes  its  presence  known  by  the  rotor 
having  a  very  low  starting  or  running  torque  or  a  dead 
point  from  which  it  will  not  start  at  all.  Poor  contacts 
are  frequently  caused  by  loose  bearings  permitting  the 
rotor  to  rub  the  stator  core.  The  heat  generated  by  this 
rubbing  overheats  the  joints  between  the  rotor  bars  and 
rings.  If  these  joints  are  soldered,  as  a  great  many  are, 
the  solder  is  thrown  out,  leaving  a  high-resistance  con- 
tact. With  the  screw  type  of  joint,  when  the  contact 
becomes  poor  the  surfaces  are  darkened.  Even  rotors 
with  the  rings  cast  around  the  bars  once  in  a  great 
while  give  trouble  by  a  bar  breaking  at  the  point  of 
contact  with  the  ring. 

When  resoldering  a  ring,  dismantling  it  for  cleaning 
is  both  difficult  and  unnecessary.  A  very  efficient  way 
in  which  to  handle  a  resoldering  job  is  as  follows:  Re- 
move as  much  of  the  paint  and  dirt  as  possible  with  a 
scraper  and  a  wire  brush.  Then  apply  a  strong 
soldering  acid  and  a  hot  flame.  Use  plenty  of 
acid  and  make  sure  the  parts  are  well  heated 
so  that  the  solder  will  run  freely.  This  will 
remove  any  excess  paint  and  other  substances. 
Burning  the  slot  insulation  can  do  no  harm  as 
it  makes  no  difference  whether  insulation  is 
present  or  not.  After  soldering  remove  all 
traces  of  the  soldering  acid  by  washing  the 
rotor  thoroughly  with  a  hot  solution  of  caustic 
soda  and  then  wash  again  in  hot  water  to 
remove  the  soda.  The  rotor  is  then  placed  in 
an  oven  and  baked  until  all  moisture  is  driven 
out,  after  which  it  is  ready  for  painting.  The 
paint  should  be  thin  so  that  it  will  run  freely 
into  the  spaces  in  the  slots  and  thus  tighten 
the  bars  in  the  core. 

In  the  repair  of  rotors  with  laminated  end 

rings  welding  is  often  resorted  to  with  success. 

When  welding  copper  to  copper  a  soft  copper 

wire  should  be  used  as  a  flux,   and   not  a  brass  wire 

as  is  often  done. 

When  a  rotor  with  screw-connected  joints  is  to  be 
repaired  it  is  frequently  best  to  remove  all  the  bars  and 
thoroughly  clean  them  and  the  rings.  Removing  the 
screws  is  often  quite  difficult  as  they  are  usually  burred 
with  a  center  punch.  To  overcome  this  the  writer  uses 
an  electric  drill  to  cut  out  the  burred  portion  of  the 
screw  and  bar.  The  reassembling  is  easy,  but  particu- 
lar care  should  be  paid  to  see  that  all  the  screws  are 
drawn  quite  tight.  A.  Hervey. 

New  York,  N.  Y. 
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WHEN    DIRTY  THIS   FIXTURE 

IS    REPLACED   BY   A 

CLEAN  ONE 


Detachable  Lighting  Fixture  Reduces 
Qeaning  Expense 

THE  cost  and  difficulty  of  maintaining  lighting  equip- 
ment in  certain  locations  is  greatly  reduced  by  use 
of  a  iixtui-e  which  may  be  easily  detached.  Such  a 
fixture  made  of  standard  parts  is  shown  in  the  accom- 
panying photograph.  The 
fixture  can  be  detached  and 
replaced  by  a  similar  one, 
complete  with  clean  lamp, 
in  a  few  seconds  by  simply 
pulling  apart  the  connector, 
unhooking  the  fixture  and 
substituting  a  new  one. 
Two  men  on  a  crane  can 
change  a  great  many  fix- 
tures within  a  half  hour, 
say,  during  noon  hour  when 
the  crane  is  not  in  use.  The 
dirty  fixtures  can  be  lowered 
to  the  floor  and  conveyed 
to  a  central  point  to  be 
cleaned  and  inspected  and 
made  ready  to  be  installed 
at  another  point  where 
cleaning  is  needed.  Thus 
by  the  use  of  a  few  extra 
fixtures  a  cleaning  system 
can  be  worked  out  which 
will  insure  efficient  and  eco- 
nomical illumination. 

These  fixtures  are  appli- 
cable to  many  locations.  In 
a  great  many  cases  the  dirt 
and  dust  is  of  such  a  nature  that  the  reflectors  and  lamps 
need  to  be  taken  down  and  put  into  a  bath  of  cleaning 
solution.  In  industrial  plants  many  lighting  fixtures  are 
mounted  comparatively  high,  and  in  some  cases  they  are 
above  crane  runways.  They  are  not  accessible  from  the 
floor,  and  the  cranes  cannot  be  stopped  while  a  cleaner 
uses  one  of  them  to  pass  from  one  fixture  to  another, 
cleaning  each  one  as  he  goes.  Under  such  conditions  a 
detachable  unit  like  that  described  is  particularly 
valuable.  J.  C.  Ritchey, 

Pressed  Steel  Car  Company,         Electrical  Engineer. 
Pittsburgh,  Pa. 

Careful  Handling  of  Furnace  Electrodes 
Cuts  Production  Costs 

SPECIAL  care  in  handling  and  storage  of  electric 
furnace  electrodes  is  an  important  step  in  reducing 
production  costs  to  the  lowest  point.  In  unloading  from 
the  car  and  placing  in  storage,  or  in  preparing  for 
installation  in  the  furnace,  the  electrode  should  not  be 
pinched  around  with  a  bar.  Nor  should  a  bar  be  placed 
in  the  threaded  ends  in  attempting  to  lift  or  move 
it.  The  use  of  a  bar  usually  results  in  surface  abra- 
sions, making  it  impossible  to  obtain  the  necessary 
electrical  contact  between  the  holder  and  the  electrode, 
and  if  the  threads  are  broken  it  will  be  impossible  to 
produce  a  satisfactory  electrode  joint.  Serious  local 
heating  results  from  either  surface  abrasions  or  im- 
perfect joints. 

In  moving  electrodes  from  cars  a  roller  should  be 
used.  An  electrode  should  not  be  slid  or  rolled  on  the 
car   floor,    as   the    rough   surface    or   protruding    nails 


will  cut  the  electrode.  After  removal  from  the  car 
it  is  advisable  to  handle  the  electrode  in  a  rope  sling 
with  a  crane.  If  this  is  not  possible,  it  should  be  rolled 
on  clean  planks  to  avoid  contamination  and  abrasions. 
Electrodes  should  be  stored  in  a  dry  room,  built  to 
receive  them  and  preferably  located  immediately 
adjacent  to  the  furnace. 

Tiering  has  been  found  a  very  satisfactory  storage 
method.  The  first  tier  should  be  laid  on  2-in.  x  4-in. 
timbers  placed  on  a  clean  dry  floor.  The  additional 
tiers  should  also  be  placed  on  2-in.  x  4-in.  timbers, 
which  should  properly  distribute  the  weight  and  avoid 
unnecessary  strains  on  the  threaded  ends  of  electrodes. 
Blocks  should  be  nailed  to  the  ends  of  the  timbers 
between  the  tiers  so  that  the  electrodes  cannot  possibly 
roll  off  the  pile.  It  is  always  desirable  to  have  a  crane 
or  set  of  chain  blocks  to  handle  the  electrodes  to  and 
from  the  storage  pile. 

This  information  was  furnished  by  the  National  Car- 
bon Company,  Inc. 


Comprehensive  ]Meter-Test  Form  for 
Industrial  Plant 

A  CONVENIENT  meter-test  form  is  used  at  the  Fore 
River  (Mass.)  Works  of  the  Bethlehem  Shipbuild- 
ing Corporation,  Ltd.  Data  are  i-ecorded  on  this  form, 
which  is  about  8  in.  x  101  in.  in  size,  showing  the  full 
nomenclature  applying  to  each  meter,  spaces  for  prelimi- 
nary and  final  light-load  and  heavy-load  test  readings 
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THIS   FORM    WILL   RECORD    INFORMATION    FOUND   ON    TESTING 
WATT-HOUR  METERS 

with  percentages  fast  or  slow,  and  a  set  of  checking  or 
"O.K."  spaces  for  recording  the  condition  of  all  impor- 
tant parts,  such  as  seal,  jewel,  cover,  etc.,  upon  begin- 
ning and  ending  inspection.  Below  are  spaces  for  com- 
ments on  unusual  conditions. 
Boston,  Mass.        Field  Editor  Electrical  World. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
■of  Electric  Light,  Power  and  Heat 


Second  Series  of  "Kilo  Watt"  Pamplilets 
Carries  Good-Will  Message 

ENCOURAGED  by  the  reception  accorded  to  the  first 
"Kilo  Watt"  series  and  by  the  manner  in  which  the 
idea  was  accepted  by  the  public,  a  second  series  has  been 
prepared  by  the  Public  Relations  Section  of  the  National 
Electric  Light  Association.  "The  Genie  of  the  Button" 
is  the  interesting  title  of  the  new  series,  which  consists 
of  six  pamphlets  as  shown  in  the  accompanying  illustra- 
tion. In  the  second  series  the  good-will  message  on 
financing,     regulation,    taxation    and    self-interest     is 
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SECOND  SERIES  OF  SIX  "KILO  WATT"  PAMPHLETS 

carried  out  broadly  on  the  foundation  built  up  in  the 
first  "Kilo  Watt"  pamphlets.  It  follows  closely  the 
national  campaign  for  public  utility  good  will,  thus 
affording  the  electric  light  and  power  companies  an 
effective  means  of  tying  their  local  advertising  in  with 
the  national  publicity. 

The  first  series  of  "Kilo  Watt"  pamphlets  achieved 
a  success  far  beyond  expectations,  the  extent  of  which 
may  best  be  judged  from  the  fact  that  nearly  7,000,000 
of  them  were  distributed,  reaching  more  than  1,100,000 
electric  light  and  power  customers,  or  more  than  5  per 
cent  of  the  homes  throughout  the  country. 

Already  orders  have  been  received  for  the  second 
series,  some  from  companies  which  ordered  and  others 
from  companies  which  did  not  order  the  first  series  but 
desired     the     second.       Like     the     first     "Kilo     Watt" 


pamphlets,  these  are  designed  for  distribution  with 
customers'  bills  or  through  counter  distribution  and 
with   appliances  sold. 


Newspaper  Warns  Against  Home  Repair- 
ing of  Electrical  Appliances 

ELECTRICAL  appliances  which  receive  only  ordi- 
narily careful  treatment  as  they  perform  their 
duties  about  the  household  get  out  of  order  at  remark- 
ably infrequent  intervals.  WTien  something  does  go 
wrong  a  competent  repairman  can,  as  a  rule,  correct  the 
trouble  in  a  few  minutes.  Sometimes,  however,  he  finds 
that  the  appliance  has  developed  troubles  which  have 
not  been  caused  by  ordinary  use,  wear  and  tear  or  even 
accident.  Such  cases  usually  can  be  traced  to  a  compli- 
cation of  the  original  difficulty  by  the  tinkering  of  that 
handy  man  about  the  house — the  "home  mechanic." 

Warning  owners  of  electrical  devices  against  attempt- 
ing to  make  repairs  on  appliances  about  which  their 
knowledge  is  limited  at  best,  the  Cleveland  Plain  Dealer, 
under  the  heading  "  'Home  Mechanic'  Courting 
Trouble,"  recently  printed  the  following  pertinent  com- 
ments : 

"If  something  goes  wrong  with  your  electric  cleaner, 
don't  pry  open  the  motor  with  a  chisel  and  hammer  or 
try  to  adjust  the  commutator  with  a  kitchen  fork. 

"An  electrical  man  warns  against  the  danger  of  ruin- 
ing appliances  by  tampering  with  motor,  contacts  and 
gears.  The  amateur  home  electrician  frequently  does  a 
great  deal  of  harm  in  this  way,  he  declares. 

"  'Moreover,'  he  says,  'the  owner  of  the  electric  ap- 
pliance should  take  note  that  such  tampering  in  most 
cases  cancels  the  manufacturer's  guarantee.  Electrical 
devices  are  usually  protected  by  the  promise  of  the 
maker  to  replace  or  repair  any  parts  which  give  out 
within  a  specified  period  of  time — unless  such  defects 
are  caused  by  accident  or  misuse. 

"  'If  the  machine  happens  to  stop  for  any  trivial 
reason,  it  is  usually  a  simple  matter  for  an  expert  to 
adjust  it  unless  some  one,  acting  in  ignorance,  has  made 
matters  far  worse  by  tinkering.  Hence  this  misuse  of. 
the  appliance  forfeits  the  right  of  the  owner  to  the  pro- 
tection of  the  manufacturer's  guarantee.' 

"The  delicately  adjusted  fan  of  the  electric  cleaner 
may  easily  be  thrown  out  of  line  by  the  home  mechanic. 
To  tamper  with  the  motor  commutator  also  is  disas- 
trous because  nicks  made  in  its  surface  are  likely  to 
cause  short  circuits  or  ruin  the  connection.  People 
frequently  take  off  the  gear  case  of  an  electric  washer, 
not  realizing  that  the  alignment  of  the  gears  is  easily 
disturbed  and  that  they  cannot  as  a  rule  be  replaced 
by  an  amateur  or  by  one  lacking  proper  tools. 

"  'It  reminds  me  of  the  backwoods  days  when  the  only 
remedy  for  the  toothache  was  to  have  mother  pull  the 
tooth,'  said  the  electrical  man.  'Such  an  attitude  toward 
the  delicate  human  mechanism  is  uncalled  for  of  course, 
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and  it  is  just  as  unjustifiable  in  handling  electrical 
equipment.  Electrical  appliances  seldom  go  wrong,  but 
when  this  happens,  it  is  far  better  to  call  the  dealer  from 
whom  purchase  was  made  or  to  refer  to  the  manufac- 
turer than  to  attempt  any  home-made  remedies.'  " 


K 


New  York  Company's*  Publicity  Promotes 
Good  Will  of  Public  and  Consumers 

To  SHOW  the  vital  connection  and  importance  of 
central-station  service  to  many  of  New  York's  in- 
dustries and  indirectly  to  the  public  which  these  in- 
dustries serve,  the  United  Electric  Light  &  Power 
Company  has  used  a  series  of  fifteen  advertisements 
in  the  New  York  newspapers  during  the  past  month. 
Four  advertisements  typical  of  the  series  are  shown 
here. 

An  effective  good-will  appeal  has  been  carried  through 

the  advertisements  by  directing  the    ^^^^  _,   ,_^  _ .^ — 

public's  attention  to  the  importance 
of  the  service  rendered  by  various 
industries  and  trades  and  showing 
how  the  United  company's  electric 
service  enables  these  industries  to 
maintain  a  high  degree  of  operating 
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Better  Lighting 


Merchandising  by  a  Small 
Central  Station 

OSSIBILITIES  and  results  obtained  from  meix-han- 
sing  by  a  small  central  station  serving  a  com- 
munity of  28,000  people,  and  through  transmission  lines 
about  a  dozen  small  towns,  were  given  in  a  paper, 
"Merchandise  Service  and  Its  Possibilities,"  by  D.  W. 
Snydei',  general  manager  of  the  Bloomington  &  Normal 
(111.)  Railway  &  Light  Company,  before  the  joint  con- 
vention of  the  gas,  electric  and  railways  associations 
of  Illinois  held  in  Chicago  March  15  and  16.  In  describ- 
ing how  the  merchandising  department  was  conducted 
Mr.  Snyder  said: 

"The  operating  plan  of  the  central  station  referred 
to  provides  for  a  local  manager  in  each  town  or  group 
of  towns.  The  maintenance  of  adequate  service  de- 
manded a  local  man.  These  men,  in  order  to  perform 
^^  their  varied  duties,  must  be  versatile, 
^"  "  '-'^''f^^''-'^  ^g  and  necessarily  earn  good  wages. 
Their  work  incident  to  the  operation 
of  the  electric  utility  requires  only  a 
portion  of  their  time,  and  the  rest  is 
available  for  other  duties.  In  many 
of  the  small  towns  there  is  no  other 
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efficiency  and  service  to  the  public. 
This  type  of  publicity  in  addition  to 
advertising  the  company's  service  ad- 
vertises that  of  its  customers  as  well, 
regarding  which  Ralph  Neumuller, 
advertising  manager  of  the  United 
Electric  Light  &  Power  Company, 
said: 

"We  have  found  that  advertising 
of  this  nature  creates  a  considerable  amount  of  good 
will.  It  establishes  a  human  bond  between  the  public 
and  ourselves  and  promotes  friendly  relations  with  our 
largest  consumers,  who  are,  of  course,  appreciative  of 
desirable  reference  to  the  importance  and  faithful  oper- 
ation of  their  business." 

The  eleven  other  advertisements  of  the  series  dealt 
with  the  following  subjects :  Shops  and  stores,  wood- 
working, laundries,  electric  signs,  paper  boxes  and 
containers,  dyeing  and  cleaning,  confectioners  and 
bakers,  smelting  and  refining,  machine  shops,  electric 
cooking  appliances  and  electric  household  appliances. 

Another  series  of  twenty-five  advertisements  cover- 
ing all  phases  of  house  wiring  essential  to  the  most  com- 
plete use  of  electric  service  has  been  prepared  by  the 
United  company  and  will  appear  in  the  daily  newspapers 
during  the  ne.xt  ten  weeks. 
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agency  available  to  handle  electrical 
merchandise  work  as  the  total  busi- 
ness in  a  community  of  approximately 
1,000  people  cannot  support  an  inde- 
pendent electrical  shop.  The  electrical 
energy  sales  cannot  provide  sufficient 
revenue  for  a  living  wage  for  the 
local  manager  and  leave  a  return  to 
the  company.  The  natural  outcome 
of  the  situation  was  the  utilization  of  the  spare  time  of 
the  local  managers  in  electrical  merchandising.  The 
company  doing  a  merchandising  business  in  a  dozen  small 
towns  naturally  must  maintain  a  central  stock  at  its 
central  establishment,  and  there  also  would  engage  in 
an  electrical  mei'chandising  business. 

"The  merchandise  business  of  the  company  was  con- 
ducted jointly  under  the  office  and  electric  distribution 
departments  without  any  well-defined  lines  of  authority 
between  the  depai-tments  and  without  any  aggressive 
merchandising  policy.  The  result  under  that  ari-ange- 
ment  was  that  the  merchandising  business  aided  in 
reducing  operation  costs  in  the  small  towns  but  earned 
little  profit. 

"Early  in  1919  the  rising  costs  incident  to  the  war, 
coupled  with  the  inability  to  raise  rates,  caused  the 
management    to    turn    to    the    one    department    of   the 
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business  that  was  not  regulated  as  to  rates  and  did 
not  require  a  great  deal  of  new  capital  to  develop.  It 
was  decided  to  establish  a  merchandise  department  in 
charge  of  a  commercial  manager,  who  would  rank  with 
the  other  department  heads.  This  department  handled 
all  merchandising  and  new  business  except  certain 
tjTDes  of  industrial  motor  business  which  are  still  under 
the  jurisdiction  of  the  electric  distribution  department. 
"The  merchandise  department  based  its  policy  on  the 
following  principles :  (1)  Not  to  do  house  wiring  in  the 
large  towns  where  there  were  electrical  dealers  to  handle 
this  class  of  work;  (2)  to  sell  only  those  appliances 
which  were  meritorious  and  would  stay  sold;  (3)  to  co- 
operate with  local  electrical  dealers  and  maintain  fair 
prices;  (4)  so  to  conduct  the  merchandise  department 
that  electrical  energy  sales  would  be  increased,  the  use 
of  electricity  popularized  and  the  service  bettered. 

High  Rate  of  Stock  Turnover 

"The  results  in  1919  were  highly  satisfactory.  New 
records  for  sales  volume,  net  profits  and  meter  customers 
were  made.  The  fiscal  year  1920  showed  still  better 
records  than  the  previous  year.  The  daily  sales  aver- 
aged about  $500  per  day  and  the  net  revenue  earned 
was  $36,244.50,  from  which  should  be  deducted  $9,153.85, 
covering  advertising  and  new  business  development  ex- 
pense, which  is  charged  to  the  merchandise  department 
to  oifset  office  rents  and  other  items  of  general  overhead. 
In  addition  to  the  above  earnings  the  merchandise 
department  made  possible  many  savings  in  operating 
expense.  The  average  merchandise  stocks  amounted 
to  $28,000,  which  include  small  stocks  in  each  town. 
This  stock  was  turned  over  five  and  a  quarter  times  in 
1920.  In  addition,  approximately  $25,000  was  tied  up 
in  accounts  receivable,  some  being  on  time  payments  on 
which  interest  is  charged.  This  is  partially  offset  by 
accounts  payable.  The  accounts  receivable  on  time- 
payment  plans  could  have  been  discounted  through  the 
Morris  Bank  plan  or  a  similar  arrangement.  The  com- 
pany carried  them  itself,  and  it  takes  a  surprisingly 
short  time  to  create  a  revolving  fund  sufficient  to  carry 
these  accounts. 

"The  following  results,  attained  last  year  in  a  small 
town  of  1,300  population,  indicate  the  value  of  a  mer- 
chandise department  to  the  central  station : 


Article                                                                              No.  Sold  Receipts 

Vacuum  cleaners 24  $1,563.25 

Washing    machines 11  1,544.00 

Heating  appliances 56  902.20 

Pans 3  8*00 

Motors 6  39000 

Lamps,  wiring,  etc 3.499.41 

Total    $7,982.86 

Expense    5,437.60 

Gross  profit • $2,545.26 

Less : 

Advertising    (local) $208.00 

Part  commercial  manager's  wages 155.00 

Miscellaneous   expense 120.00  483.00 

Net  profit $2,062.26 

Local  merchandise  stock   (average) 950.00 


"This  statement  is  somewhat  misleading  as  to  capital 
invested  in  merchandise  stock  as  the  local  stock  was 
kept  small  compared  with  the  volume  of  sales  owing 
to  the  fact  that  the  central  stock  was  called  upon  when 
needed. 

"The  method  of  handling  the  merchandise  department 
is  comparatively  simple.  The  commercial  manager,  by 
means  of  sales  talks,  educational  letters  and  tabulated 
reports  of  business  done   in  each   town,  keeps  up  en- 


thusiasm and  a  spirit  of  friendly  rivalry.  All  members 
of  his  staff  are  paid  regular  monthly  salaries  except 
vaccum-cleaner  salesmen,  who  operate  under  the  "Hoover 
plan"  and  are  paid  commissions  only.  Nearly  each 
month  a  campaign  in  some  leader  is  put  on,  but  rarely, 
if  ever,  is  a  cut  price  the  feature  of  the  campaign. 

"Advertising,  backing  up  personal  solicitation,  is  the 
most  important  part  of  the  sales  promotion  work.  Ap- 
proximately 4  per  cent  of  the  gross  sales  is  spent  in 
advertising,  the  major  portion  going  to  the  newspapers. 

"Certain  contractor-dealers  thought  the  program  of 
advertising  was  aimed  at  them  and  voiced  their  com- 
plaint to  the  manager  of  the  central  station.  His  ex- 
planation was  that  the  advertising  was  not  directed 
against  them,  but  to  draw  the  buying  power  of  the  public 
into  the  electrical  trade.  They  were  urged  to  increase 
their  advertising,  not  in  the  spirit  of  competing  against 
one  another,  but  of  the  electrical  trade  competing  against 
the  field.  The  combined  sales  of  the  contractor-dealers 
also  showed  a  healthy  increase  in  1920,  which  we  believe 
proves  the  truth  of  the  theoiy.  This  same  advertising, 
some  being  quite  general  in  its  nature,  was  reflected 
in  the  demand  for  new  services.  No  special  inducements 
were  held  out  to  new  customers  as  the  company  did 
not  wish  to  increase  its  capital  account.  Connection 
rules  and  charges  were  rigidly  enforced.  In  spite  of 
these  conditions  more  meters  were  installed  than  in  any 
previous  year,  the  gain  in  meters  being  1,138,  or  14 
per  cent  on  the  entire  property. 

"The  merchandising  department  is  a  fertile  place  for 
complaint,  but  is  just  as  fertile  a  place  to  make  friends 
for  the  central  station.  It  is  our  belief  that  a  central 
station  owes  it  to  its  customers  to  maintain  a  properly 
organized  merchandising  department,  not  as  a  com- 
petitor of  the  contractor-dealer  but  to  co-operate  with 
him  to  serve  properly  the  existing  electrical  needs  and 
to  develop  the  almost  untouched  field  before  us." 


Steady  Growth  of  Business  Reported 
by  Byllesby  Subsidiaries 

THE  standard  Gas  &  Electric  Company's  annual  re- 
port, to  be  issued  shortly,  will  show  that  the  com- 
pany's utility  subsidiaries  are  now  serving  nearly  500,- 
000  customers,  having  connected  approximately  1,000,- 
000  hp.  in  lighting,  heating  and  power  devices.  It  is 
estimated  that  during  the  year  1921  these  customers 
will  consume  more  than  1,000,000,000  kw.-hr. 

A  tabulated  record  of  the  subsidiaries'  connected  load 
growth  from  1914  to  date  in  two-year  periods  follows: 


1918 

256.454  

144,690  157.572 


1920 
317,452 


Year  Ended 

Dec.  31  1914  1916 

Electric  customers  169,412  211,071 

Gas    customers...  120,629  130,204 

Lighting  and 

power    business  _.„ 

served    (in   hp.) .  465,653  596,632  771,261  962,891 

Kilowatt-hour 

output    380,212,118   488,982,265    691.097,366   874,306,424 

Miles  electric  pole 

lines    4,789  5.590  7,041  7,983 

In  this  six-year  period  the  number  of  electric  cus- 
tomers nearly  doubled,  the  horsepower  equivalent  of  the 
customers'  installations  more  than  doubled  and  the 
kilowatt-hour  output  increased  130  per  cent.  To  serve 
this  business  the  company  increased  its  distributing 
facilities  (electric  pole  lines)  only  66  per  cent,  indicat- 
ing the  greater  extent  to  which  customers  on  estab- 
lished lines  are  utilizing  electric  service  for  their  daily 
needs. 
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Generators,  Motors  and  Transformers 

Delta-Star  Motors  for  Agrindtural  Use. — H.  ROTH. — 
It  is  customary  to  use  a  15-kw.  to  20-lcw.,  three-phase 
motor  dimensioned  for  driving  threshing  machines  and 
for  small  farm  machinery,  as  this  requires  compara- 
tively little  power,  and  investment  in  a  second;  smaller 
motor  is  infrequent.  This  means  a  lower  efficieucy  and 
a  poor  power  factor.  The  author  suggests  winding  such 
motors  in  open  delta  and  operating  them  for  full  power 
in  closed  delta  and  for  small  power  requirement  in  star. 
For  example,  a  three-phase  motor,  delta-connected,  will 
give  15  kw.,  and  the  same  motor  star-connected  about 
5  kw.,  operating  in  both  cases  with  about  89  per  cent 
efficiency  and  at  0.9  power  factor.  The  same  15-lav. 
motor  loaded  with  only  5  kw.  with  delta  winding  would 
operate  with  only  81  per  cent  efficiency  and  at  0.75 
power  factor.  A  tabulation  of  segregated  losses,  de- 
rived by  means  of  the  Heyland  circular  diagram  method, 
is  given. — Elektrotechnische  Zeitschrift,  Jan.  13,  1921. 

Standardized  Electric  Motor  Manufacture.— A  dis- 
cussion of  the  standardization  in  motor  manufacture  as 
established  by  one  British  firm. — London  Electrician, 
Feb.  25,  1921. 

Generation,  Transmission  and  Distribution 

Applications  of  Electric  Power  on  Modern  Gas 
Undertakings. — H.  C.  Widlake. — The  modern  gas 
works,  with  their  many  power-using  units  scattered  over 
a  wide  area,  offer  a  peculiarly  suitable  field  for  the 
application  of  electric  power.  Until  recently  single- 
cylinder  non-condensing  steam  engines  were  in  com- 
mon use,  fed  by  a  network  of  pipe  throughout  the  works. 
At  present,  however,  the  gas-works  plant  convertible 
to  electric  drive  includes  charging  and  discharging 
machines,  conveyors,  telphers,  elevators,  cranes,  hoists, 
exhausters,  compressors,  blowing  and  gas-boosting  fans, 
pumps,  washers,  disintegrators,  agitators,  hydro-extrac- 
tors, electro-tinning  plant,  machine  tools  and  wood- 
working tools.  The  distribution  of  the  total  output  of 
electricity  among  the  various  classes  of  apparatus  in 
the  cases  discussed  in  the  article  was  as  follows:  Coal- 
handling  plant,  30.9  per  cent;  coke-handling  plant,  19.1 
per  cent;  purification  plant,  24.1  per  cent;  water-gas 
plant,  17.6  per  cent,  and  machine  tools,  lighting,  etc.. 
8.3  per  cent. — London  Electrician,  Jan.  14,  1921. 

Inductive  Grounding  in  Systems  with  Unsymmetrical 
Canacity  Distribution.  —  JONAS.  —  When  a  flashover 
occurs  on  an  insulator  a  power  arc  is  often  started, 
which  may  keep  going  until  the  insulator  is  seriously 
injured.  The  tendency  to  develop  such  power  arcs  is 
greater  in  systems  with  larger  capacity.  Professor 
Petersen,  in  Darmstadt,  Germany,  recently  has  shown 
that  if  the  transformer  neutral  is  grounded  through  a 
choke  coil  of  such  inductance  as  to  give  resonance  with 
the  line  capacity  at  the  working  frequency  then  the 
arc  will  be  almost  immediately  extinguished,  since  the 
current  discharged  from  the  line  and  the  inductive  cur- 


rent in  the  neutral-point  grounding  coil  will  almost 
exactly  cancel,  leaving  a  very  small  current  in  the  arc. 
The  inductive  grounding  coil  is  patented  and  is 
marketed  by  the  A.  E.  G.  The  present  author,  however. 
Questions  the  usefulness  of  Petersen  coils  in  many 
practical  cases  where  the  capacity  to  ground  of  the 
different  phases  is  never  exactly  alike,  and  shows  that 
in  unsymmetrical  systems  the  grounding  coil  may  give 
rise  to  very  large  voltages  from  neutral  to  ground  when 
the  system  is  in  normal  operation.  The  conclusion  is 
that,  contrary  to  the  Petersen  proposal,  the  inductive 
grounding  coil  should  be  decidedly  out  of  tune  with  the 
line  capacities  in  order  to  avoid  such  complications. 
Definite  suggestions  are  made  as  to  the  most  advan- 
tageous amount  of  inductance  in  different  cases,  and 
the  author  also  discusses  the  effectiveness  of  a  non- 
resonant  grounding  coil.  It  turns  out  that  the  coil  will 
very  effectively  stop  the  arcing  even  when  enough  out 
of  tune  to  prevent  voltage  rises  during  operation.  — 
Elektrotechnik  und  Maschinenhaii ,  Vol.  XXXVIII, 
page  453. 

Optimum  Conditions  of  Transmission  Economy. — 
Baticle.-  -One  difficulty  encountered  when  attempting 
to  apply  the  Kelvin  economical  rule  to  practical  prob- 
lems of  transmission  is  the  necessity  to  determine  be- 
forehand a  price  for  the  energy  lost  in  the  transmis- 
sion line.  This  price  corresponds  neither  to  the  self- 
cost  at  the  generating  plant  nor  to  the  sales  price,  nor 
can  it  be  considered  independent  of  the  economy  of 
transmission.  The  author,  therefore,  in  attempting  to 
derive  some  rational  economical  rules,  puts  as  a  funda- 
mental requirement  that  the  self-cost  per  kilowatt- 
hour  at  the  receiving  station  shall  be  a  minimum.  On 
this  basis  he  derives  the  following  rules  for  a  given 
percentage  loss  of  transmission:  (1)  For  a  given 
efficiency  of  transmission  the  voltage  should  be  such 
that  the  cost  of  the  conductors  is  equal  to  the  cost  of 
the  insulation  multiplied  by  ;/  2,  where  the  insulator 
cost  is  assumed  to  be  proportional  to  the  wth  power  of 
the  transmission  voltage;  (2)  if  the  voltage  is  given 
the  transmission  efficiency  should  be  such  that  the  cost 
of  the  conductors  is  to  the  total  cost  in  the  same  pro- 
portion as  is  the  average  loss  to  the  average  received 
power;  (3)  assuming  cost  of  insulation  to  be  simply 
proportional  to  the  transmission  voltage  rather  simple 
expressions  are  derived  wherein  voltage  as  well  as  ef- 
ficiency are  variables.  The  rules  are  applied  to  prac- 
tical transmission  cases  and  appeared  to  lead  to  quite 
reasonable  results. — Revue  Generate  de  I'Electricite,  Vol. 
VIII,  page  595. 

Traction 

Renewal  of  the  Catenary  Construction  in  the  Hoosac 
Tunnel. — L.  C.  Winship. — Nine  years  of  exposure  to 
gas,  moisture  and  corrosive  solutions  from  the  tunnel 
roof  have  been  sufficient  to  destroy  the  copper  messenger 
which  was  installed  in  the  Hoosac  Tunnel  at  the  time  of 
electrification   in   1911.     The  construction  of  the  new 
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messenger   is   shown   to   give  promise   of  even  longer 
life. — Electric  Journal,  March,  1921. 

Economical  and  Constructive  Viewpoints  for  Large 
Electric  Locomotives. — Alb.  Laternser. — The  author 
compares  the  following  recently  built  electric  loco- 
motives: (1)  General  Electric  freight  type  for  Chi- 
cago, Milwaukee  &  St.  Paul,  direct  current;  (2)  Gen- 
eral Electric  express  type  for  Chicago,  Milwaukee  &  St. 
Paul,  direct  current;  (3)  Westinghouse  freight  type, 
Pennsylvania  Railway,  alternating  current;  (4)  West- 
inghouse express  tj-pe,  Chicago,  Milwaukee  &  St.  Paul, 
direct  current;  (5)  Oerlikon  freight  type,  Swiss  Fed- 
eral Railways,  alternating  current;  (6)  Oerlikon  ex- 
press type,  Italian  State  Railways,  three-phase.  The 
comparisons  are  made  entirely  from  the  European 
standpoint,  the  author  being  a  Swiss.  Comparing  the 
geared  and  the  gearless  type,  the  low  center  of  gravity 
of  the  latter  and  the  decreasing  gear  efficiency  with  in- 
creasing speed  of  the  former  are  disapproved.  The 
high  amount  of  unsprung  load  of  the  types  Nos.  1,  3 
and  4  is  mentioned,  resulting  in  undue  wear  of  rails. 
Attention  is  called  to  the  disagreement  of  the  two  lead- 
ing American  firms  as  to  the  construction  best  suited 
to  both  the  express  and  the  freight  types  of  heavy  loco- 
motives. The  two  European  types,  Nos.  5  and  6,  repre- 
sent the  most  powerful  locomotives  used  abroad,  and 
are  both  equipped  for  regenerative  braking.  The  Amer- 
ican direct-current  regenerative  system  is  considered 
very  complicated  and  not  fully  reliable.  The  whole  elec- 
trical equipment  of  the  American  types  is  held  to  be 
complicated,  and  the  number  of  economic  controller  po- 
sitions is  thought  inferior  to  the  corresponding  feature 
of  the  Swiss  federal  locomotive  type. — Schweizerische 
Bauzeitung,  Jan.  29,  1921. 

Installations,  Systems  and  Appliances 

Swedish  Electric  Pig-iron  Furnace. — Jonas  Herle- 
NIUS. — A  brief  description  of  the  constructional  details, 
methods  of  starting  and  operation  of  these  electric 
furnaces.  The  following  table  gives  results  during  the 
first  seven  months  of  1920  from  the  operation  of  a 
large  plant  of  several  units  having  a  transformer 
capacity  each  of  3,000  kva.  to  4,000  kva. : 


Total  amount  of  ore  used,  tons 

Total  amount  of  lime  used,  tonr, 

Total  amount  of  ore  and  lime  u:;od  tons. 

Total  amount  of  charcoal,  lb 

Total  amount  of  current,  kw.-hr 

Operating  time,  hours  and  niiuutes , 

idle  tinie,  hours  and  minute; 

Total  time,  hours  and  minutes , 

Produced  pig  iron: 

Open-hearth,  tons. ... 

Be.s.semer.  tons 

Total  tons 

Relative  figures: 

Electrode*,  lb.  per  ton  pig 

Charcoal,  lb.  per  ton  pig 

Electric  current,  kw.-hr.  per  to  ;  pig 

Average  load  in  kw 

Pig  iron  per  day  in  tons 

Per  cent  pig  of  ore  charged.  .  . 

Per  cent  pig  of  total  charge 

Lime  in  per  cent  of  ore 

Idle  time  in  per  cent  of  operating  time. . . , 


Furnace  3 

Furnace  5 

5,733  20 

6,310.41 

568  74 

742  80 

6,301  94 

7.053  21 

2.957,440 

3.112.640 

9,576,200 

9,001,700 

3,736  05 

2,989  35 

167  45 

97  25 

3,903  50 

3,087  00 

365,670 

3,483,275 

3,307,585 

3,673  255 

3,483,275 

17  6 

19  3 

20  1 

22  3 

2,605 

2,580 

2,565 

3,020 

22  5 

27  1 

64  2 

55  25 

58  3 

49  40 

9.95 

11  75 

4.47 

3  23 

'  Ton"  means  metric  ton  of  1,000  kg.,  equal  to  2,205  lb.  (approxima'.ely  I  long 
ton.) 


The  total  present  cost  in  the  United  States  of  a  complete 
electric  pig-iron  plant  with  one  furnace  of  4,000-kva. 
transformer  capacity  is  estimated  at  about  $150,000. — 
Chemical  &  Metallurgical  Engineering,  Vol.  XXIV, 
page  108. 

Electric  Welding  Progress. — Neuberger. — The  author 


discusses  recent  developments  in  electric  machine  weld- 
ing and  deals  in  detail  with  the  method  of  seam  welding 
in  machines  with  rolling  electrodes.  It  was  found  at 
an  early  date  in  the  history  of  electric  welding  that 
rolling  electrodes  with  a  continuous  rolling  motion  will 
bum  the  plates  to  be  welded.  In  recent  seam-welding 
machines  the  plates  are  carried  forward  stepwise 
between  the  rolling  electrodes,  while  at  the  same  time 
the  current  is  interrupted  by  an  automatic  device  so 
that  no  current  is  flowing  when  the  motion  takes  place. 
The  author  describes  different  types  of  seam-welding 
machines  operating  upon  this  principle  and  states  that 
thin  white  sheet  iron  may  be  welded  by  this  method 
without  even  the  tin  covering  being  burned,  while  on 
the  other  hand  reliable  joints  may  be  welded  with  rolling 
electrodes  when  the  thickness  of  the  plates  to  be  welded 
amounts  to  as  much  as  8  mm.  or  10  mm.  (i  in.). 
Another  development  in  electric  welding  with  stepwise 
rolling  electrodes  is  the  automatic  tube-welding  machine 
built  for  welding  tubes  up  to  10  m.  (33  ft.)  long,  of 
plate  up  to  10  mm.  il  in.)  thick.  There  are  also 
smaller  types  of  tube-welding  machine  which  turn  long 
ribbons  of  plate  into  welded  tubes  of  indefinite  length. 
The  capacity  of  these  machines  is  from  300  m.  to  600  m. 
(1,000  ft.  to  2,000  ft.)  of  tube  a  day.— Elektrotechnik 
iind  Maschinenhau,  Vol.  XXXVIII,  page  571. 

Electrophysics  and  Magnetism 

Electrical  Resistance  of  Metals.— P.  W.  Bridgman. — 
The  paper  contains  a  brief  summary  of  an  extensive 
series  of  measurements,  which  are  to  be  published  later, 
made  to  determine  the  effect  of  pressure  up  to  12,000  kg. 
per  square  centimeter  and  of  temperatures  from  0  deg. 
to  275  deg.  C.  on  the  resistance  of  lithium,  sodium, 
potassium,  gallium,  bismuth,  mercury,  calcium,  stron- 
tium, magnesium,  titanium,  zirconium,  arsenic,  tung- 
sten, lanthanum,  neodymium,  carbon  (amorphous  and 
graphitic),  silicon  and  black  phosphorus.  The  data  for 
tungsten  and  magnesium  are  said  to  be  improvements 
over  data  previously  published,  and  the  data  for  the 
other  substances  are  new.  The  first  six  of  the  elements 
mentioned  were  studied  in  both  the  liquid  and  the  solid 
states.  A  previous  theoretical  discussion  concerning 
measurements  of  the  effect  of  pressure  on  resistance 
suggested  most  strongly  that  in  metallic  conduction  the 
electrons  pass  through  the  substance  of  the  atoms  and 
that  the  mechanism  by  which  resistance  is  produced 
is  intimately  connected  with  the  amplitude  of  atomic 
vibration.  This  view  is  here  given  quantitative  form. — 
Physical  Review,  February,  1921. 

Einstein's  Principle  of  Relativity  and  Its  Bearing 
Upon  Physics. — Joseph  S.  Ames. — The  author  says  that 
experience  of  more  than  100  years  has  confirmed  the 
general  belief  in  the  accuracy  of  Nevrton's  laws.  There 
is,  however,  one  feature  of  universal  gravitation  about 
which  there  was  no  knowledge  in  Newton's  day,  or  even 
in  our  own  till  very  recently.  This  is  the  question  as 
to  whether  the  law  of  gravitation  differs  as  between 
bodies  moving  slowly  and  those  moving  rapidly.  The 
greatest  velocity  known  is  that  of  light,  about  186,000 
miles  per  second,  and  in  comparison  with  this  the  veloci- 
ties of  the  planets  may  in  general  be  called  small.  Thus 
it  is  perfectly  possible  that  Newton's  law  is  a  statement 
of  fact  for  bodies  moving  slowly  but  requires  modifica- 
tion in  case  they  are  moving  rapidly.  This  now  appears 
to  be  the  case,  since  there  is  knowledge  of  the  action  of 
gravitation  in  the  case  of  great  velocities  and  Newton's 
law  does  not  express  the  facts.    Moreover,  Einstein  has 
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proposed  a  law  which  does  correspond  in  a  wonderful 
manner  with  these  and  all  known  facts.  The  article 
asserts  that  Einstein  has  not  disproved  Newton's  law 
but  has  simply  described  the  limitations  within  which  it 
holds.  Some  of  the  consequences  of  this  theory  are  dis- 
cussed by  the  author.  —  Journal  Franklin  Institute, 
January,  1921. 

Electrochemistry  and  Batteries 

The  Electrodeposition  of  Metals. — W.  E.  HUGHES.— 
This  is  the  third  article  of  a  series  and  deals  particu- 
larly with  the  preparation  of  the  work.  Methods  of 
cleaning  are  classified  and  taken  up  as  follows:  (1)  Me- 
chanical, (2)  chemical  and  (3)  electrochemical.  It  is 
said  that  usually  two  of  these  methods  must  be  em- 
ployed in  any  case — the  mechanical  and  either  of  the 
other  two.  Detailed  methods  of  cleaning  iron,  brass 
and  other  metals  for  electroplating  are  considered  in 
detail. — Beama  (British  Electrical  and  Allied  Manufac- 
turers' Associatio7i ) ,  February,  1921. 


Telegraphy,  Telephony  and  Signals 

Morse  Printing  of  Wireless  Signals.  —  B.  S.  T. 
Wallace. — The  writer  deals  with  apparatus  that  can  be 
applied  to  the  printing  of  signals  received  by  wireless 
in  such  a  way  that  the  operation  is  automatic. — Wireless 
World,  Feb.  5,  1921. 

The  High-Power  Wireless  Station  at  Nauen. — Felix 
LiNKE. — A  very  elaborate  and  profusely  illustrated 
article  on  the  development  and  present  equipment  of  the 
famous  Nauen  station.  The  history  of  the  station 
is  at  the  same  time  the  history  of  the  art  of  wireless 
telegraphy  and  telephony.  All  systems  invented  and 
developed  in  the  past  fifteen  years  have  been  tried  out 
on  a  large  scale  in  this  station,  which  now  covers  an  area 
a  hundred  times  greater  than  the  original  one.  Four 
distinct  periods  have  been  gone  through  in  this  station: 
1906-1909,  open-spark  system  (Knallfunken)  with  10- 
kw.   antenna   energy;    1909-1911,   quenched   spark    (to- 

nende    Loschfun- 
ken),  with  25-kw. 


Units,  Measurements  and  Instruments 

Errors  of  Direction  Finders. — Dr.  E.  Bellini. — The 
discovery  of  the  amplifier  is  held  to  have  enormously 
extended  the  range  of  direction  finders,  and  the  adop- 
tion of  undamped  waves  of  very  great  length  also  helped 
to  change  their  working  conditions  completely.  The 
extension  of  the  ranges  to  enormous  values,  however, 
has  developed  new  sources  of  errors  which  can  be 
attributed  neither  to  the  conditions  of  the  earth's  sur- 
face nor  to  the  influence  of  neighboring  bodies.  The 
characteristics  of  the  new  errors  are  especially  their 
magnitude  and  their  variability.  Minimum  in  the  day- 
time, they  become  larger  at  sunset  and  reach  their 
maximum  at  night,  becoming  sometimes  enoraious,  as 
much  as  50,  60  and  even  90  deg.  Their  rate  of  change 
may  reach  several  degrees  per  minute.  The  author 
undertakes  to  demonstrate  that  these  errors  are  due 
both  to  the  reflection  of  waves  from  the  Heaviside  layer, 
considered  as  homogeneous  and  continuous,  and  to  the 
influence  of  the  horizontal  parts  of  the  sending  antennas 
uppon  the  horizontal  parts  of  the  receiving  loops. — - 
London  Electrician,  Feb.  18,  1921. 

The  Whitened  Cube  as  a  Precision  Integrating 
Photometer. — H.  Buckley. — The  paper  indicates  how 
a  whitened  cube  can  be  made  to  give  accurate  results 
when  used  in  the  determination  of  the  average  candle- 
powers  of  lamps  having  different  polar  distributions. 
As  a  preliminary  the  relative  effects  of  different  por- 
tions of  the  interior  of  the  cube  in  producing  illumina- 
tion on  the  window  are  determined  and  the  results  are 
used  to  calculate  the  illuminations  produced  by  different 
tj-pes  of  light  distribution.  The  ratios  of  these  illumina- 
tions to  that  furnished  by  a  unifoiTn  point  source  of 
unit  intensity  give  apparent  average  candlepowers  in 
the  cube.  It  is  then  shown  by  experiment  that  candle- 
powers  obtained  by  the  usual  methods  of  integrating 
photometry  agree  with  these  calculated  values.  Thus 
it  is  possible  to  determine  by  how  much  these  apparent 
candlepowers  differ  from  true  candlepov.ers  deduced 
by  point-to-point  methods,  and  hence  to  obtain  true 
candlepowers  from  experimentally  determined  apparent 
values.  In  the  special  case  where  a  comparison  is  made 
between  lamps  having  identical  polar  distributions  it  is 
shown  that  the  usual  method  gives  accurate  results. — 
Journal  Institution  of  Electrical  Engineers,  London, 
January,  1921. 
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PRINCIPLE  OF  MULTIPLYING-FREQUENCY 
SYSTEM  JOLLY  ARCO 


and  35-kw.  anten- 
na energy;  1911- 
1916  (a)  same  as 
before  with  80- 
k\v.  and  100-kw., 
(b)  high-frequen- 
cy machines  of 
100-kw.  antenna 
energy ;  1916  to 
present  daj',  high- 
frequency  ma- 
chines of  400-kw. 
and  150-kw.  an- 
tenna energj-.  The  height  of  the  original  tower,  100  m., 
was  increased  to  200  m.,  but  the  tower  was  blown  down 
by  a  heavy  storm.  A  new  tower  of  260  m.  was  then 
erected.  The  Telefunken  company,  operating  the  Nauen 
station,  built  in  1913  the  Sayville  plant  and  opened  regu- 
lar commercial  communications  between  America  and 
Germany,  thus  antedating  the  efforts  of  the  Marconi 
company  to  establish  communication  between  England 
and  the  United  States.  The  high-frequency  current  is 
generated  by  the  Arco  system,  first  suggested  by  Jolly 
for  the  doubling  of  50  cycles  alternating  current  (see 
sketch). 

The  main  generator  is  rated  at  6,000  cycles, 
1,500  r.p.m.  It  has  240  teeth  and  480  slots.  By  means 
of  a  cascade  arrangement  of  direct-current-influenced 
static  transformers  a  final  frequency  of  24,000  cycles  is 
obtained.  This  generator  and  transformer  set  have  been 
used  continuously  for  the  last  four  years  without  any 
trouble  of  any  kind.  It  is  claimed  that  such  a  record 
cannot  be  achieved  by  any  other  known  system.  Electric 
data  for  the  transformers,  such  as  efficiencies,  losses  and 
heating,  are  given.  The  transformers  are  oil-cooled. — 
Zeitschrift  des  Vereines  Deutscher  Ingenieure,  Vol. 
LXIV,  page  973. 

Miscellaneous 

The  Question  of  Current  Rates  for  Inductive  Loads. — 
F.  Scoumanne. — Six  different  methods  for  determining 
satisfactory  rates  for  inductive  loads  are  given  and 
criticised.  By  means  of  analytical  investigations  along 
purely  mathematical  lines  the  author  arrives  at  a 
formula  which  permits  of  a  very  exact  and  just 
kilowatt-hour  rate. — Revue  Generate  de  I'Electricife, 
Jan.  1,  1921. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Utilities  Asked  to  Report  on 
Coal  Stocks 

ELECTRIC  power  plants  and  other  large  consumers 
throughout  the  country  have  been  asked  by  the 
United  States  Geological  Survey  to  report  the  stock 
of  coal  on  hand  as  of  Jan.  1  and  as  of  March  31.  In 
addition,  the.se  plants  arc  asked  to  answer  the  question, 
"What  should  be  your  normal  stock  as  of  March  31?" 
The  survey,  which  issues  a  weekly  report  on  coal  pro- 
duction and  movement  and  on  operating  conditions  at 
the  nuines,  has  long  felt  that  the  report  is  not  com- 
plete without  information  as  to  the  state  of  consumers' 
stocks. 

In  addition  to  electric  power  plants,  similar  informa- 
tion is  being  requested  of  coal-gas  plants,  industrial 
plants,  retail  coal  dealers,  steel  plants  and  byproduct 
coke  plants. 

Agreement  on  Water-Power  Regulations 
Expected  Soon 

AN  AGREEMENT  probably  will  be  reached  this  week 
.  between  the  representatives  of  the  National  Elec- 
tric Light  Association  and  Federal  Power  Commission 
officials  in  the  matter  of  regulations.  Objections  to  the 
regulations  as  promulgated  have  been  many  and  the 
questions  involved  are  intricate.  As  a  result  the  con- 
ferences have  extended  over  more  than  two  weeks.  No 
announcement  will  be  made  of  the  changes  which  already 
have  been  agreed  upon  until  a  final  decision  is  reached 
in  regard  to  all  matters  at  issue. 


Foundation  Laid  for  American  Engineer- 
ing Standardization 

ORGANIZED  for  active  work  somewhat  more  than 
a  year  ago,  the  American  Engineering  Standards 
Committee  has  already  assumed  an  important  role  in 
co-ordinating  the  work  of  more  than  a  hundred 
organizations  already  engaged  in  the  development  of 
engineering  standards.  Of  especial  significance  to 
electrical  engineers  is  the  work  in  progress  on  "rating 
of  electrical  machinery,"  sponsored  by  the  American 
Institute  of  Electrical  Engineers,  and  "terminal  mark- 
ings for  electrical  apparatus,"  sponsored  by  the  Electric 
Power  Club,  as  well  as  the  "Electrical  Fire  Code"  and 
the  "Electrical  Safety  Code."  These  matters  are  dis- 
cussed in  the  annual  report  of  the  American  Engineer- 
ing Standards  Committee,  which  will  soon  be  published. 
A.  A.  Stevenson  is  chairman  and  P.  G.  Agnew  is  secre- 
tary of  the  committee. 

The  "main  committee"  is  made  up  of  forty-seven 
members,  representing  seventeen  bodies,  including  six 
national  societies,  five  government  departments  and 
thirteen  national  industrial  associations.  Its  purpose 
as  emphasized  in  the  report  is  not  to  dominate  but  to 
serve.    Thus  the  "main  committee"  occupies  itself  with 


policy  matters  and  co-ordination  work,  leaving  to  the 
"sectional  committees"  the  actual  technical  problems. 
The  sectional  committees  are  organized  by  one  or  more 
of  the  principal  bodies  interested  in  any  particular  work, 
with  the  approval  of  the  main  committee,  such  "sponsor 
bodies"  assuming  leadership  in  the  actual  development 
of  standards. 


President  Harding  Indorses  Electrical 
Expositions 

ON  TUESDAY,  April  19,  and  the  four  following 
days  the  Duluth  (Minn.)  Society  for  Electrical 
Development  will  hold  an  exposition  in  the  city's 
armory,  at  which  an  attendance  of  25,000  persons  is 
expected.  Besides  the  manufacturers'  displays  there 
will  be  electrical  spectacles  and  other  attractions. 
President  Harding  has  written  to  the  promoters  of  the 
show  as  follows: 

"On  the  occasion  of  the  electrical  exposition  which  the 
Society  for  Electrical  Development  is  to  hold  in  Duluth 
will  you  please  extend  my  greetings  and  good  wishes  to 
the  organization  and  my  hopes  that  the  exposition  may 
be  fully  successful.  America  has  always  been  a  leader 
in  electrical  science,  and  such  expositions  as  you  are 
holding  are  sure  to  prove  valuable  contributions  toward 
maintaining  our  national  position." 


Rating  of  Machinery  Discussed  by 
Standards  Sub-committee 

FIVE  subjects  of  considerable  importance  to  motor 
users  as  well  as  manufacturers  were  discussed  at 
the  two  days'  meeting  in  New  York  on  March  31  and 
April  1  of  the  sectional  committee  of  the  American 
Engineering  Standards  Committee  on  rating  of  elec- 
trical machinery.  The  subjects  were  (1)  single-tem- 
perature versus  double-temperature  basis  of  rating  all 
classes  of  electrical  machinery,  (2)  safe  temperature 
limits  for  class  A  insulation,  (3)  ambient  temperature, 
(4)  temperature  gradient,  and  (5)  methods  of  tem- 
perature measurement. 

While  the  discussion,  which  was  informal,  did  not 
result  in  any  agreement,  it  appears  more  likely  than 
ever  that  supporters  of  opposite  views  will  be  brought 
together  on  a  mutually  agreeable  basis.  It  was  quite 
generally  held  that  the  hot-spot  temperature  at  the 
hottest  spot  in  machinery  "with  class  A  insulation 
should  never  exceed  105  deg.  C,  although  no  definite 
agreement  was  reached. 

The  sectional  committee  which  discussed  the  forego- 
ing subjects  is  composed  of  delegates  from  the  Ameri- 
can Institute  of  Electrical  Engineers,  the  National  Elec- 
tric Light  Association,  the  Association  of  Edison 
Illuminating  Companies,  the  Electric  Power  Club,  the 
American  Mining  Congress  and  the  American  Institute 
of  Consulting  Engineers.  The  opportunity  to  have 
representation  on  the  committee  has  been  given  to  other 
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national    association!;,    but    they    have    not    yet    taken 
advantage  of  the  invitation. 

Another  meeting  has  been  called  for  May  5  and  6,  at 
which  each  member  of  the  sectional  committee  will  be 
expected  to  present  specific  data  and  facts  on  which 
decisions  can  be  based.  Prof.  Dugald  C.  Jackson  is 
chairman  of  the  sectional  committee,  L.  L.  Elden  is 
vice-chairman,  and  Dr.  A.  S.  McAllister  is  acting  as 
secretary. 


Propounder  of  Relativity  Theory  Visits 
United  States 


General  Electric's  1920  Billings 
$275,000,000 

SALES  billed  amounting  to  $275,758,487  in  1920  are 
shown  in  the  twenty-ninth  annual  report  of  the 
General  Electric  Company  just  issued — an  increase  of 
$45,778,504  over  those  for  1919.  The  net  value  of 
orders  received  was  $318,470,438  as  against  $237,623,- 
932  for  1919.  At  the  end  of  the  year  the  amount  of 
orders  unfilled,  after  eliminating  all  cancellations,  was 
$111,778,000,  compared  with  $98,880,000  at  the  close  of 
1919.  Reduction  of  inventories  to  market  values  of 
Dec.  31,  1920,  amounted  to  $17,803,985. 

The  unprecedented  volume  of  orders  received  during 
the  first  seven  months  of  the  year,  plus  unfilled  orders  at 
the  beginning  of  the  year,  resulted  in  more  urgent 
efforts,  in  a  difficult  situation,  to  add  to  manufacturing 
facilities,  and  during  the  year  the  company  added  2,052,- 
000  sq.ft.  of  owned  factory  floor-space  and  1,768,000 
sq.ft.  leased  with  option  to  purchase.  Present  manufac 
turing  space  amounts  to  24,501,000  sq.ft. 

At  the  close  of  1920  inventories  at  factories  amounted 
to  $93,574,114  and  at  warehouses,  in  transit,  on  con- 
signment, etc.,  amounted  to  $24,535,059,  a  total  of 
$118,109,174,  as  against  $83,978,463  at  the  close  of 
1919.  The  item  of  customers'  accounts  and  notes 
receivable,  carried  at  $64,962,682,  which  is  an  increase 
of  $19,077,154  over  the  balance  shown  on  Dec.  31,  1919, 
is  an  indication  of  the  way  bills  are  being  paid.  Total 
outstanding  capital  stock  at  that  date  was  $139,026,900. 


National  Electrical  Safety  Code 
Now  Available 

THE  third  edition  of  the  National  Electrical  Safety 
Code,  prepared  by  the  Bureau  of  Standards,  Wash- 
ington, D.  C,  and  known  as  Handbook  No.  3,  has  just 
been  issued. 

The  greatest  changes  made  in  this  edition  are  in 
part  2,  which  deals  with  the  installation  and  mainte- 
nance of  overhead  and  underground  service  and  signal 
lines.  The  loading  specification,  upon  which  are  based 
the  requirements  for  strength  of  construction,  has  been 
simplified  and  has  been  applied  to  signal  lines  crossing 
railways,  for  which  arbitraiy  rules  were  formerly  used. 
The  rules  have  been  rearranged  in  more  convenient 
order,  and  an  index  has  been  added.  The  sag  tables 
have  been  extended  to  cover  iron  and  steel  conductors. 

The  new  edition  of  these  rules  is  in  pocket  size  and 
has  been  entirely  separated  from  the  discussion  of  the 
rules  which  accompanied  them  in  the  second  edition. 
This  discussion  has  been  considerably  amplified  and  will 
be  published  separately  as  Handbook  No.  4,  which  is 
now  in  press. 

Copies  of  Handbook  No.  3  may  be  secured  from  the 
Superintendent  of  Documents,  Government  Printing 
Office,  Washington,  D.  C,  for  40  cents  per  copy,  bound 
in  buckram. 


Prof.  Albert  Einstein,  whose  theories  regarding  space  and 
time  have  made  such  an  impression  recently  upon  the  scien- 
tific world,  photographed  as  he  arrived  in  this  country  last 
Saturday  on  the  Holland-America  liner  Rotterdam. 


Little  Hope  for  Texas  Utility  Act  Until 
Next  Legislative  Session 

MUNICIPAL  home-rule  representatives  in  the  lower 
house  of  the  Texas  Legislature  have  by  incorpo- 
rating in  the  proposed  utility  act  many  amendments 
injurious  to  utilities  forced  proponents  of  the  bill  to 
kill  it  by  striking  out  the  enacting  clause.  This  de- 
velopment leaves  little  hope  for  state  utility  relief  until 
the  next  biennial  session  of  the  Legislature. 

The  bill  was  drafted  by  a  committee  appointed  by 
the  Governor  and  consisting  of  an  equal  number  of 
representatives  of  municipalities,  utilities,  state  com- 
mercial bodies,  the  State  House  of  Representatives  and 
the  Senate.  The  original  draft  of  the  bill,  as  pre- 
pared by  the  representatives  of  the  municipalities,  was 
drastic  as  regarded  the  treatment  of  utilities.  Many 
open  hearings  were  held  by  the  committee,  however, 
and  a  greatly  amended  final  draft  was  passed  by  a  large 
majority  referring  it  to  both  chambers  of  the  Legisla- 
ture. The  bill  was  passed  by  the  Senate,  but  in  the 
House  it  ran  into  the  snags  mentioned. 


Five  Miles  of  Spectacidar  Mountain  High- 
way Lighting  Proposed 

NEGOTIATIONS  are  under  way  between  the 
Jefferson  County  Power  &  Light  Company  of 
Golden,  Col.,  and  the  city  and  county  of  Denver  for  the 
illumination  of  the  Williams  Highway  from  the  city 
limits  of  Golden  to  the  summit  of  Lookout  Mountain,  a 
distance  of  approximately  5  miles.  This  road  is  pai-t  of 
the  Denver  Mountain  Parks  system,  and  if  the  lighting 
is  installed  it  will  form  one  of  the  most  spectacular 
stretches  of  highway  illumination  in  the  country. 

The  proposed  system  would  consist  of  150  600-cp. 
series  lamps  mounted  on  20-ft.  posts,  light  centers 
being  18  ft.  from  the  ground. 
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Hundred  Thousand 
Finance  900,000 


People  to  Help 
-Hp.  Project 

Two  hundred  mil- 
lion dollars  will 
be  needed  by  the 
Southern  California 
Edison  Company  to 
develop  and  distrib- 
ute power  from  the 
San  Joaquin  River, 
for  which  authori- 
zation has  been 
given  by  the  Fed- 
eral Power  Commis- 
sion. According  to 
R.  H.  Ballard,  vice- 
president  and  gen- 
eral manager  of  the 
company,  who  is 
now  in  the  East  in 
connection  with  the 
financing  of  this 
project,  work  will  start  this  spring  on  this  development, 
which  will  yield  eventually  close  to  900,000  hp.  Financ- 
ing, Mr.  Ballard  told  an  Electrical  World  representa- 
tive, will  probably  be  60  per  cent  in  the  form  of  bonds 
and  the  remaining  40  per  cent  common  stock  which  will 
be  sold  locally. 

"Common  stock  sold  locally,"  said  Mr.  Ballard,  "will 
be  the  foundation  on  which  this  immense  development 
will  rest.  Up  to  the  end  of  January  we  had  sold  in 
excess  of  $3,250,000  of  common  stock  to  more  than  3,500 
subscribers  in  anticipation  of  this  work.  To  date  we 
have  on  our  books  eleven  thousand  stockholders,  and  we 
expect  eventually  to  have  a  hundred  thousand  locally. 
On  the  average  a  subscriber  takes  eight  shares  of  stock." 
Mr.  Ballard  was  then  asked  to  explain  the  engineering 
principles  of  this  development,  and  he  said : 

"First  and  foremost  we  shall  have  recourse  to  im- 
mense storage  reservoirs.  Water  in  California  is  becom- 
ing more  and  more  valuable,  not  only  for  power  purposes 
but  for  irrigation  as  well,  so  that  it  is  the  part  of 
wisdom  to  store  all  of  it  we  can.  Time  was  when  in 
seasons  of  flood  water  went  tearing  through  the  canyons 
in  its  mad  rush  to  the  sea,  inundating  and  destroying 
as  it  went.  Such  happenings  may  be  impressive  as 
scenery,  but  the  scars  left  are  anything  but  attractive. 
Besides,  the  periods  of  drought  are  far  longer  than  the 
periods  of  flood.  Now  we  plan  to  save  the  water  and 
curtail  the  damage;  hence  the  reservoirs. 

"Under  the  permit^  that  have  been  issued  to  us  we 
shall  shortly  begin  construction  of  reservoirs  at  Ver- 
milion Valley  on  Mono  Creek,  a  tributary  of  the  South 
fork  of  the  San  Joaquin  River;  at  Blaney  Meadows  and 
Florence  Lake,  on  the  south  fork  of  the  San  Joaquin, 
and  at  Shaver  Lake,  on  Stephenson  Creek. 

"These,  together  with  the  Big  Creek  chain,  will  com- 
plete the  development  of  this  diversion  of  the  San 
Joaquin.  There  are  a  number  of  tributaries  feeding 
into  the  San  Joaquin  divided  into  two  .sections.  This 
development  takes  into  consideration  the  upper  river 
only.  At  the  highest  altitude,  between  7,000  ft.  and 
8,000  ft.  from  Mono  Creek,  these  waters  are  to  be  stored 
in  Vermilion  Reservoir,  which  has  a  capacity  of  30,000 
acre-ft.  Below  the  dam  enters  Bear  Creek,  and  its 
waters  and  the  spill  from  Vermilion  reservoir  combine 
with    waters    from    the    south    fork,    after    filling    the 


17,000-acre-ft.  Blaney  Meadow  reservoir,  to  fill  Florence 
Lake  to  a  capacity  of  50,000  acre-ft.  These  reservoirs 
will  thus  catch  the  spring  floods,  and  the  spill  which 
otherwise  would  be  lost  is  saved.  Big  Creek  and  Pitman 
Creek  combine  with  the  spill  from  Florence  Lake  to  be 
stored  in  Huntington  Lake,  which  has  a  capacity  of 
89,000  acre-ft.  Before  this,  however,  the  Pitman  Creek 
waters  will  be  regulated  by  a  30,000-acre-ft.  reservoir 
and  Shaver  Lake  storing  146,000  acre-ft. 

"All  of  this  will  be  storage  before  a  single  drop  of 
water  passes  through  a  wheel.  It  will  then  drop  through 
a  chain  of  power  houses  a  distance  of  about  6,000  ft., 
when  all  of  it  will  be  available  for  irrigation  purposes. 
From  Huntington  Lake  water  now  goes  through  power 
house  No.  1,  where  32,000  kw.  out  of  an  eventual 
64,000  kw.  is  operating  under  a  2,130-ft.  head.  Below 
is  power  house  No.  2,  which  will  eventually  have 
134,000  kw.  capacity,  with  48,000  kw.  now  in  operation. 

"With  the  creation  of  the  reservoirs  in  the  upper  alti- 
tudes Huntington  Lake  will  be  able  to  accommodate 
considerably  more  than  the  present  No.  1  and  No.  2,  so 
part  of  the  water  will  be  shunted  through  tunnels  to 
Shaver  Lake  and  power  house  No.  5. 

"This  plant,  work  on  which  will  be  started  as  soon  as 
satisfactory  financial  provisions  have  been  made,  will 
have  an  ultimate  capacity  of  108,000  hp.  and  operate 
under  a  head  of  1,480  ft.  Its  tailrace  will  lead  into 
Shaver  Lake,  which  will  store  also  the  waters  from 
Stephenson  Creek.  It  will  have  a  capacity  of  146,000 
acre-ft.  This  reservoir  will  also  feed  into  No.  2,  or  what 
is  virtually  the  same,  a  power  plant  adjacent  to  No.  2. 
From  No.  2  the  tailrace  drops  717  ft.,  feeding  No.  8. 
This  plant,  which  will  ultimately  be  rated  at  120,000  hp., 
will  also  be  started  this  summer  with  30,000  hp.  From 
this  point  the  water  will  be  used  as  it  drops  in  other 
power  houses  to  be  developed  as  needed. 

"We  believe  that  with  this  system  of  water  control  we 
have  solved  the  problem  of  the  power  supply  of  southern 
California  for  some  years  to  come." 


Public  Utilities  to  Exhibit  at  Chicago 
Pageant  of  Progress 

THE  education  of  the  public  on  the  subject  of  recent 
electrical  inventions  will  be  one  of  the  objects  of 
the  public  utility  exhibit  to  be  held  at  the  Chicago 
Municipal  Pier  during  that  city's  "Pageant  of  Progress" 
in  July.  Among  some  of  the  inventions  exhibited  will 
be  the  directional  wireless  and  the  wireless  telephone. 
Demonstrations  will  include  steering  a  boat  by  wire- 
less, controlling  pilotless  aeroplanes  by  wireless,  commu- 
nicating with  aviators  by  wireless  telephone  and  trans- 
mission of  music  by  wireless  telephone.  Manufacturers 
of  electric  appliances  also  will  be  represented. 

A  definite  plan  for  an  exhibit  to  show  how  the  public 
utilities  have  aided  the  progress  of  the  city  has  not 
been  worked  out  yet,  according  to  George  Foster  of  the 
Commonwealth  Edison  Company,  and  W.  C.  Keith,  city 
commissioner  of  gas  and  electricity,  who  are  in  charge 
of  the  exhibit,  but  it  is  understood  that  the  utilities' 
part  in  making  Chicago  the  second  largest  city  in  the 
country  will  be  strikingly  portrayed. 

The  section  apportioned  to  the  utilities  has  space 
for  approximately  forty  individual  exhibitors,  about  half 
of  this  space  having  been  taken  on  April  1.  Reserva- 
tions are  being  made  in  .such  numbers,  according  to  Mr. 
Foster,  that  there  is  little  doubt  that  the  whole  section 
will  be  filled  far  in  advance. 
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Inspectors  Favor  Separation  of  Electrical 
and  Safety  Codes 

ABOUT  a  hundred  members  and  guests  of  the  West- 
L  em  New  England  Association  of  Electrical  In- 
spectors convened  at  Springfield,  Mass.,  March  30, 
Thomas  H.  Day  presiding,  to  discuss  wiring  questions 
associated  with  the  1920  edition  of  the  National  Elec- 
trical Code.  By  a  vote  of  about  three  to  one  the  meet- 
ing declared  itself  in  favor  of  retaining  the  present 
separation  between  the  National  Electrical  Code  and  the 
National  Safety  Code.  Following"  a  short  business 
meeting,  the  use  of  metal  conduit  in  installations  sub- 
jected to  the  fumes  of  animal  waste,  steam  vapors, 
packing-plant  drips,  salt  spray,  etc.,  was  discussed  in 
person  or  by  letter  by  President  Day;  G.  E.  Bruen, 
superintendent  electrical  department,  Suburban  Fire 
Insurance  Exchange,  New  York;  C.  R.  Hodgdon,  chief 
electrical  inspector  Allegheny  County  Board  of  Fire 
Underwriters,  Pittsburgh,  and  A.  E.  Braddell,  Sprague 
Electric  Works,   New  York. 

The  growing  favor  with  which  modern  designs  of 
safety  switches  and  fuses  are  being  received  and  some 
of  the  problems  involved  in  protection  were  discussed 
by  A.  A.  Packard,  superintendent  Connecticut  Power 
Company,  Middletowm,  Conn. ;  F.  T.  \\Tieeler,  vice-presi- 
dent Trumbull  Electric  Manufacturing  Company,  Plain- 
ville.  Conn.;  B.  H.  Glover,  associate  electrical  engineer 
Underwriters'  Laboratories,  Chicago,  and  Dr.  M.  G. 
Lloyd  of  the  United  States  Bureau  of  Standards.  An 
exhaustive  interpretation  of  the  grounding  rules  of  the 
1920  Electrical  Code  occupied  the  afternoon  session, 
President  Day,  a  member  of  the  committee  on  rules  for 
grounding,  being  the  chief  speaker. 


Central-Station  Service  from  Different 
Points  of  View 

A  SYMPOSIUM  on  central-station  power  service  from 
different  points  of  view  is  scheduled  for  the  April 
15  meeting  of  the  Western  Geographic  Section  of  the 
Pennsylvania  Electric  Association  at  the  William  Penn 
Hotel,  Pittsburgh. 

The  following  papers  are  to  be  presented :  "The  Ideal 
Power  Customer  for  the  Central  Station,"  from  the 
commercial  standpoint,  by  G.  M.  Gadsby,  vice-president 
West  Penn  Power  Company;  from  the  technical  stand- 
point by  E.  C.  Stone,  assistant  to  the  general  manager 
of  the  Duquesne  Light  Company;  "The  Ideal  Central- 
Station  Power  Service,"  by  J.  A.  Coyle,  general  man- 
ager of  the  Universal  Steel  Company,  from  the  stand- 
point of  the  steel  plant,  and  by  W.  L.  Affelder,  assistant 
to  the  president  Hillman  Coal  &  Coke  Company,  from 
the  point  of  view  of  the  coal  mine. 


Bethlehem  Steel  Company  Interchanges 
Power  with  Lehigh  Valley  Company 

ALTHOUGH  no  interconnection  contract  is  in  exist- 
L  ence,  the  generating  station  of  the  Bethlehem  Steel 
Company,  Bethlehem,  Pa.,  has  frequently  carried  a  part 
of  the  load  of  the  Lehigh  Valley  Light  &  Power  Com- 
pany, D.  M.  Petty,  electrical  superintendent  of  the 
Bethlehem  Steel  Company,  asserted  in  his  paper,  "Gen- 
eration of  Power  in  Steel  Mills,"  read  before  the  Phila- 
delphia Section  of  the  Association  of  Iron  and  Steel 


Electrical  Engineers  on  April  2.  During  the  month  of 
November,  1920,  the  steel  mill  supplied  the  power  com- 
pany with  three  times  as  much  power  as  was  purchased 
from  the  power  company.  The  power  purchased,  ob- 
served Mr.  Petty,  cost  the  steel  company  between  two 
and  three  times  the  price  obtained  for  the  power  sold 
to  the  power  company.  However,  the  power  bought 
was  worth  more  because  it  was  peak-load  power,  while 
that  sold  to  the  power  company  was  simply  a  by-product 
of  the  steel  company. 

A  study  of  steel-mill  plants  has  shown  that  for  the 
economic  operation  of  gas-engine  plants  the  load  factor 
should  be  between  65  and  100  per  cent.  Below  that 
range  the  steam-turbine  plant  shows  higher  economies. 
The  logical  development  would,  Mr.  Petty  continued,  be 
a  combination  steam  and  gas  station.  However,  as  the 
central  station  would  be  able  to  handle  the  steam  tui*- 
bine  at  a  higher  continuous  load  factor,  the  most  effi- 
cient arrangement  which  could  be  made  would  be  to 
buy  that  part  of  the  load  from  the  power  company.  For 
this  reason  interconnection  offers  a  very  interesting 
possibility. 

Hartford  Plant  Construction  Speeded  Up 
to  Relieve  Employment  Situation 


ACTING  upon  advices  from  S.  G.  Dunham,  president  of 
-^^  the  Hartford  (Conn.)  Electric  Light  Company,  con- 
struction work  at  the  new  "Meadows"  generating  plant  of 
this  organization  is  being  pushed  toward  completion  at  the 
normal  rate  by  Stone  &  Webster,  Inc.,  builders  of  the  sta- 
tion. In  a  recent  letter  to  Stone  &  Webster,  President  Dun- 
ham said  that  the  very  great  curtailment  in  local  industrial 
development  and  consequent  lesser  demand  for  power  make 
it  unnecessary  to  push  the  new  plant  to  completion  dui-ing 
the  present  year,  but  in  view  of  the  amount  of  local  non- 
employment,  which  it  is  for  the  company's  interest  to  relieve 
as  far  as  possible,  and  because  of  the  greater  economy  to  be 
obtained  from  the  new  plant  if  it  should  be  in  operation 
during  the  coming  winter,  the  Hartford  company  was  will- 
ing to  release  the  hold-up  orders  placed  last  fall  and  allow 
the  construction  to  pi-oceed  at  once,  provided  that  the  work 
can  be  done  economically  and  at  a  reasonable  reduction  from 
the  very  high  wage  scale  prevalent  last  year.  Accordingly 
the  working  force  has  been  approximately  doubled  and  the 
job  is  now  proceeding  on  the  basis  of  a  wage  reduction  of 
about  20  per  cent.  Contrary  to  impressions  prevailing  out- 
side Hartford,  work  on  the  station  was  not  suspended  dur- 
ing the  winter  but  was  slowed  down  to  meet  the  prevailing 
business  situation.  The  steel  structure  of  the  plant  is  now 
virtually  finished,  and  tsvo  20,000-kva.  generating  units  are 
to  be  installed  as  initial  equipment. 
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A.  S.  M.  E.  Power  Test  Codes  Being 
Revised  and  Enlarged 

REVISION  and  enlargement  of  the  power  test  codes 
.  of  the  American  Society  of  Mechanical  Engineers, 
issued  in  1915.  are  under  way  by  separate  code  com- 
mittees. In  all  there  will  be  nineteen  codes,  by  means 
of  which  all  power  apparatus  may  be  tested.  A  main 
committee  of  twenty-eight,  of  which  Fred  R.  Low,  edi- 
tor of  Power,  is  chairman,  is  supervising  the  work  of 
the  nineteen  committees. 

Three  of  the  nineteen  codes  will  be  presented  to  the 
A.  S.  M.  E.  for  consideration  and  adoption  at  the  spring 
meeting,  to  be  held  in  Chicago,  May  23-26.  One  is  in 
the  nature  of  a  preliminary  set  of  rules  and  is  entitled 
"General  Instructions,"  the  second  relates  to  recipro- 
cating steam  engines  and  the  third  to  evaporators. 


Study  of  Elimination  of  Waste  Going 
Forward  Rapidly 

ALL  FIELD  WORK  of  the  American  Federation  of 
L  Engineering  Societies'  committee  on  elimination 
of  waste  in  industry  will  be  completed  by  April  15, 
according  to  a  statement  this  week  by  Secretai-y  L.  W. 
Wallace,  when  the  publication  of  the  final  report  of  the 
committee  will  be  undertaken  immediately.  It  is 
anticipated  that  the  final  report  will  be  published  some 
time  in  June.  The  findings  of  the  committee,  Mr. 
Wallace  states,  thus  far  are  very  significant,  and  there 
is  every  reason  to  believe  that  the  publication  of  this 
report  will  create  a  great  deal  of  interest. 

The  next  meeting  of  tne  executive  board  is  to  be  held 
in  Philadelphia  on  April  16  at  the  Engineers'  Club. 
A  dinner  at  the  Bellevue-Stratford  is  scheduled  for  the 
evening  of  April  16,  which  is  to  be  addressed  by  the 
president,  Herbert  Hoover.  It  is  expected  that  this 
will  be  one  of  the  most  important  meetings  that  the 
board  has  ever  held. 


Electrical  Home  Arouses  Interest 
in  Chicago 

MORE  interest  was  created  by  the  electrical  home 
built  for  display  at  the  Chicago  "Own-Your-Home 
Exposition,"  according  to  the  rrianagement,  than  by  any 
other  single  exhibit.  .  The  exposition  was  open  to  the 
public  from  March  28  to  April  2  inclusive,  and  during 
those  six  days  it  is  estimated  that  more  than  30,000 
persons  inspected  the  home  and  its  furnishings.  The 
home  was  sponsored  by  the  Electrical  Contractors'  As- 
sociation of  Chicago,  and  electric  appliances  and  fur- 
nishings were  supplied  by  the  Commonwealth  Edison 
Company,  Western  Electric  Company,  Electric  Appli- 
ance Company,  American  Electric  Supply  Company, 
Metropolitan  Electric  Company,  Illinois  Electric  Com- 
pany, Inland  Electric  Company  and  Marshall  Field  & 
Company. 

The  home  consisted  of  living  room,  dining  room, 
kitchen,  two  bedrooms  and  bath  and  was  built  from  the 
prize-winning  design  in  the  architects'  national  small- 
house  competition.  The  living  room  and  dining  room 
were  lighted  by  wall  brackets  and  floor  lamps,  with 
numerous  wall  outlets  for  the  floor  lamps  and  for 
toasters,  percolators  and  other  appliances.  The  kitchen 
was  furnished  with  electric  dishwasher,  ironer,  washing 
machine,  refrigerator,  vacuum  cleaner,  cooker,  exhaust 
fan   and   intercommunicating   telephone.      In    the    bed- 


rooms were  found  ceiling  lights,  several  conveniently 
arranged  wall  brackets,  wall  outlets  for  appliances  and 
bed  lamps  and  intercommunicating  telephones.  It  is 
understood  that,  encouraged  by  the  impression  made  on 
the  public  by  this  temporary  exhibit,  various  Chicago 
electrical  interests  are  considering  the  construction  of 
a  permanent  electrical  home. 

In  addition  to  this  exhibit  a  lighting  exhibit  was 
arranged  by  the  Chicago  Lighting  Fixture  Council  and 
by  C.  G.  Everson  &  Company,  Chicago.  It  was  at- 
tempted by  means  of  these  exhibits  to  educate  the  public 
to  buy  fixtures  on  a  style  and  not  a  price  basis.  Other 
exhibits  were  arranged  by  manufacturers  of  electric 
household  appliances. 


Vermont  Association  Elects  Officers 

AT  THE  annual  meeting  of  the  Vermont  Electrical 
,  Association  held  in  Burlington  recently  the  follow- 
ing officers  were  elected  for  the  ensuing  year:  Presi- 
dent, J.  A.  Prouty,  Newport ;  vice-presidents,  I.  M.  Frost, 
Rutland,  and  R.  P.  Osgood,  Windsor;  secretary-treas- 
urer, C.  E.  Warsaw,  Burlington ;  executive  committee, 
Wilfred  Smith  of  Woodstock,  F.  S.  Nicholson  of  Rutland, 
D.  W.  Jardine  of  Burlington,  C.  J.  Cookson  of  Mont- 
pelier,  C.  C.  Wells  of  Middlebury  and  E.  E.  Gage  of  St. 
Johnsbury. 


California  Legislative  Investigators 
Back  Up  Commission 

FRANKLY  admitting  that  some  preconceived  ideas 
entertained  by  them  had  undergone  a  complete 
change  as  the  result  of  their  investigation  into  the 
workings  of  the  California  Railroad  Commission,  the 
members  of  the  joint  legislative  committee  appointed 
to  hold  hearings  in  this  matter  have  recommended  to 
the  Legislature  of  California  that  the  public  utilities 
act  be  strengthened  rather  than  weakened,  to  the  end 
that  the  commission  shall  continue  to  be  a  buffer  be- 
tween the  people  and  the  utilities  and  that  capital  shall 
be  encouraged  to  seek  investment  in  the  development  of 
the  state's  resources.  The  committee  indorses  the  abro- 
gation of  contracts  where  this  is  necessary  to  prevent 
discrimination  and  insure  a  fair  return ;  declares  that 
in  the  absence  of  public  ownership  of  utilities — which 
it  neither  indorses  nor  opposes — regulated  monopoly  is 
the  only  solution  of  the  problem  of  public  service,  com- 
petition being  neither  necessary  nor  desirable;  opposes 
granting  to  municipalities  the  right  to  withdraw  from 
the  commission's  jurisdiction;  sanctions  the  raising  of 
rates  to  meet  increased  cost  of  operation,  but  suggests 
that  a  fixed  term  might  be  set  during  which  a  further 
increase  should  not  be  sought;  denies  that  the  commis- 
sion has  based  rates  on  the  "cost  plus"  theory  or  allowed 
dividends  on  watered  stock;  makes  recommendations 
regarding  certain  promotion  abuses  which  the  commis- 
sion has  no  power  to  prevent;  finds  that  on  the  whole 
the  work  of  the  commission  has  been  performed  without 
avoidable  delays  or  postponements,  and  urges  that  this 
work  be  brought  closer  to  the  people  by  having  a  repre- 
sentative of  the  commission  in  each  community,  which 
could  be  done  by  consolidating  with  the  commission  the 
State  Department  of  Weights  and  Measures. 

Increased  appropriations  to  enable  the  commission  to 
see  that  the  consumers  are  amply  represented  at  its 
hearings  are  suggested  by  the  investigating  committee 
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to  the  Legislature.  It  also  recommends  a  standard 
form  of  contract  for  service,  the  use  of  which  should 
be  compulsory  upon  the  utilities  and  which  should  con- 
tain a  provision  in  plain  type  showing  that  the  rates 
therein  set  foi-th  are  subject  to  change  by  the  commis- 
sion at  any  time,  anything  in  the  contract  to  the  con- 
trary notwithstanding.  Another  recommendation  is 
that  all  literature  relating  to  the  sale  and  advertising 
of  the  securities  of  any  public  service  corporation  be 
supervised  by  the  commission  and  that  nothing  in  that 
literature  be  permitted  which  can  be  construed  by  the 
public  as  an  indorsement  of  such  securities  or  of  the  rate 
of  the  return  thereon  by  the  commission.  The  commit- 
tee also  holds  that  the  commission  should  more  strictly 
enforce  the  penalties  provided  by  the  public  utilities  act 
for  violations  of  the  act  and  of  the  rules  and  regulations 
of  the  commission,  more  particularly  with  regard  to 
overcharges  for  extensions  and  service. 


Co-operative  Instruction  in  Industrial 
Heating  Planned 

U'^DER  the  auspices  of  the  power  sales  committee 
of  the  New  England  Division  of  the  National  Elec- 
tric Light  Association,  it  is  expected  that  experts  from 
the  factories  and  sales  offices  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  Cutler-Hammer 
Manufacturing  Company  and  General  Electric  Com- 
pany will  participate  in  giving  a  three  days'  industrial- 
heating  lecture  course  at  Boston  during  the  week 
beginning  May  8.  It  is  planned  to  set  forth  the  history, 
development  and  applications  of  modern  industrial 
electric  heating  apparatus  by  illustrated  talks  designed 
to  appeal  to  central-station  power  engineers,  industrial- 
plant  engineers  and  executives  and  others  intere-sted  in 
concentrated  and  efficient  applications  of  controlled 
heat.    A  large  attendance  is  looked  for. 


Minneapolis  Street  Lighting 
Under  Fire 

THAT  the  street-lighting  system  of  Minneapolis  fails 
in  efficiency  and  causes  a  strain  on  the  eyesight  of 
its  citizens  is  the  reported  conclusion  of  a  committee 
of  the  Civic  and  Commerce  Association  of  that  city. 
The  five-light  cluster  standards  on  the  ornamental  sys- 
tem installed  less  than  five  years  ago  are  admitted  to 
f^ll  short  of  the  standards  of  good  illuminating  'engi- 
neering, and  there  is  room  also  for  improvement  in  the 
magnetite  system. 

A  committee  of  the  association  having  the  co-opera- 
tion of  the  Engineers'  Club  made  the  report.  It  is 
asserted  that  the  cost  per  mile  per  year  for  arc -lighted 
streets  is  .$374,  for  ornamental  lights  $2,407  and  for 
gas  lights  $1,073.  Two  ideas  have  developed  from  the 
discussion,  one  being  to  throw  away  every  part  of  .the 
present  ornamental  system  and  start  afresh.  The  cost 
of  this  plan  is  estimated  at  $3,000,000  to  $4,000,000, 
which  would  necessarily  be  covered  by  a  bond  issue. 
The  other  idea  contemplates  the  changing  of  the  present 
equipment  in  the  ornamental  standards  so  as  to  direct 
the  light  rays  toward  the  street  and  kill  the  glare.  This, 
it  is  asserted,  can  be  done  at  a  nominal  cost  per  standard. 
Rerouting  of  car  lines  in  the  downtown  districts  has 
created  a  demand  for  extensions  of  the  ornamental  sys- 
tem, and  some  single-light  500-watt  units  are  about  to 
be  installed.    No  final  plans  have  yet  been  made. 


Department  of  Commerce  to  Have 
Closer  Relations  with  Business 

ANNOUNCEMENT  was  made  on  Monday  of  this 
l\ week  by  the  Chamber  of  Commerce  of  the  United 
States  of  the  appointment  of  a  committee  of  five,  with 
five  alternates,  to  co-operate  with  Secretary  Hoover  in 
working  out  a  plan  for  closer  relationship  between 
business  and  the  Department  of  Commerce.  The  com- 
mittee, which  was  named  at  Mr.  Hoover's  request,  met 
with  the  Secretary  on  Tuesday.  Members  of  the  com- 
mittee are:  A.  C.  Bedford,  New  York,  chairman  of  the 
board  of  directors  of  the  Standard  Oil  Company  of 
New  Jersey;  George  E.  Smith,  New  York,  president  of 
the  Royal  Typewriter  Company;  John  H.  Fahey,  Bos- 
ton, publisher;  Homer  L.  Ferguson,  Newport  News, 
Va.,  president  of  the  Newport  News  Shipbuilding  & 
Drydock  Company;  Philip  H.  Gadsden,  Philadelphia, 
president  of  the  American  Electric  Railway  Associa- 
tion. The  five  alternates  are:  Lewis  B.  Stillwell,  New 
York,  electrical  and  consulting  engineer;  Howard 
Elliott,  New  York,  chairman  Northern  Pacific  Railway 
Company;  R.  Goodwyn  Rhett,  Charleston,  S.  C,  presi- 
dent People's  National  Bank;  Henry  M.  Victor, 
Charlotte,  N.  C,  cotton  rtianufacturer  and  president 
Union  National  Bank;  A.  L.  Humphrey,  Pittsburgh, 
president  Westinghouse  Air  Brake  Company. 


To  Confer  on  International  Standard- 
ization 


Dr.  P.  G.  Agnew,  secretary  of  the  American  Engineering 
Standards  Committee,  sails  for  England  on  April  12  to 
attend  a  conference  of  secretaries  of  national  standardizing 
bodies  to  be  held  in  London  this  month. 


Wasteful  Competition  Between  Utilities 
Now  Barred  in  Washington  State 

HENCEFORTH  before  any  public  utility  company 
in  the  State  of  Washington  can  enter  the  field  in 
competition  with  an  established  utility  it  must  first 
appear  before  the  Public  Service  Commission  of  the 
stat&  and  show  the  necessity  for  the  duplication  of 
service.  This  has  been  made  law  through  the  passage 
by  the  Legislature  of  the  "act  to  prevent  waste  in 
duplication  of  public  utilities"  recommended  to  the 
Governor  by  the  commission.  The  bill  had  a  large 
majority.    It  applies  also  to  proposed  municipal  plants. 
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A.  I.  E.  E.  to  Award  Prizes  for  Original 
Papers  by  Members 

ONE  hundred  dollars  in  cash  and  a  suitable  certificate 
are  to  be  offered  by  the  American  Institute  of  Elec- 
trical Engineers  every  year  for  the  most  worthy 
original  paper  presented  during  the  year  at  a  meeting 
of  any  section  of  the  Institute  by  a  member  who  has 
never  before  presented  a  paper  at  an  Institute  or  section 
meeting.  Two  similar  prizes — one  for  enrolled  students 
of  the  A.  I.  E.  E.  and  the  other  open  to  all  members — 
have  been  approved  by  the  directors  for  future  award, 
but  will  not  be  offered  this  year. 

The  board  has  also  accepted  an  offer  from  the  Jeffery- 
Dewitt  Company  to  donate  to  the  Institute  each  year 
a  prize  of  $100  for  the  best  paper  on  a  subject  within 
the  field  of  high-tension  transmission  and  distribution. 
The  details  have  not  yet  been  announced,  but  it  is 
understood  that  all  papers  presented  before  the  Insti- 
tute during  the  calendar  year  1921  within  the  field  of 
high-tension  transmission  and  distribution  are  eligible 
for  this  award.  The  procedure  to  be  followed  in  con- 
nection with  the  award  of  both  the  prizes  will  be  an- 
nounced later. 

Inter-Scandinavian  Power  Exchange 
Planned 

SOME  very  definite  plans  are  now  receiving  consid- 
eration for  an  inter-Scandinavian  power  exchange. 
This,  according  to  the  Electrical  World's  correspond- 
ent in  Sweden,  is  to  be  based  on  a  power  agreement  be- 
tween Sweden,  Norway  and  Denmark  on  an  official 
basis.  Already  the  Swedish  Foreign  Office  has  been 
approached  by  Norway,  but  when  this  was  written  no 
reply  had  been  given. 

For  some  time  Norwegian  engineers,  realizing  that 
Norway  has  about  ten  times  as  much  water  power  as 
Norwegian  industry  will  be  able  to  use  in  the  next 
hundred  years,  have  been  considering  the  possibility  of 
exporting  power  to  Denmark.  The  line,  as  it  was  first 
proposed,  would  run  through  Sweden  and  in  cable  under 
the  sound  and  would  cost  ai'ound  90,000,000  kronen 
($20,000,000). 


The  latest  idea,  however,  is  to  join  the  Norwegian 
DOwer  system  to  the  Trollhattan  system  in  Sweden  and 
run  a  line  south  to  the  private  power  system  in  southern 
Sweden,  and  thence  into  Denmark. 

From  100,000  kw.  to  200,000  kw.  is  involved  at  a 
transmission  pressure  of  either  100,000  volts  or  200,000 
volts. 

Prize  Essay  Contest  on  Courtesy  and 
Good  Will  at  Boston 

PRESIDENT  C.  L.  EDGAR  of  the  Edison  Electric 
Illuminating  Company  of  Boston  has  authorized  a 
prize  essay  contest  among  employees  upon  one  or  more 
phases  of  the  "courtesy  and  good-will"  campaign  which 
has  been  running  in  the  company  for  more  than  a  year 
past.  The  company  now  has  about  2,000  employees, 
and  the  award  will  be  announced  at  the  annual  field 
day,  June  25.  The  following  board  of  judges  has  been 
named:  Chairman,  L.  D.  Gibbs,  superintendent  of 
advertising  Boston  Edison  company;  W.  E.  Holmes, 
general  manager  Cambridge  Electric  Light  Company; 
F.  J.  Whiting,  editor  Stone  &  Webster  Journal;  H.  W. 
Moses,  superintendent  employment  bureau,  Boston 
Edison  company;  H.  S.  Knowlton,  New  England  editor 
Electrical  World. 


New  York  Electrical  Show  to  Be  Held  in 
Armory  Sept.  28  to  Oct.  8 

THE  Grand  Central  Palace,  in  which  previous  exhibi- 
tions have  been  held,  being  no  longer  available  for 
exposition  purposes,  the  management  of  the  New  York 
Electrical  Exposition  has  selected  the  Seventy-first 
Regiment  Armory,  Park  Avenue  and  Thirty-fourth 
Street,  New  York,  as  the  place  for  the  1921  show,  which 
will  begin  Sept.  28  and  last  ten  days.  The  armory  is 
said  to  combine  suitable  floor  arrangements,  facilities 
for  handling  the  exhibits  and  accommodations  for  spec- 
tators. As  in  former  years,  the  1921  show  will  feature 
electrical  equipment  for  the  home,  motor-driven  machin- 
ery for  industrial  purposes,  electrically  operated  mate- 
rial-handling machinery  and  electric  vehicles. 


Electrical  Equipment  on  Newest  Superdreadnought 


i'tiolo   hu  Ltcing   (jfillouuu,   A.    i. 

At  the  left  is  shown  one  of  the  20,000  hp.  Westinghouse 
generators  of  the  U.  S.  S.  Tennessee,  the  newest  of  Uncle 


Sam's  superdreadnoughts.     The  entire  control  of  the   ship 
is  centered  in  the  room  shown  at  the  right. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Municipal  Electric  Plant  Voted  Down 
at  Ogden.  —  An  election  was  held  at 
Ogden,  Utah,  on  March  26  to  determine, 
among  other  things,  whether  bonds  for 
$500,000  should  be  issued  to  establish 
a  municipal  electric  plant.  This  pro- 
posal was  defeated  by  a  close  vote. 

Another  British  Tidal-Power  Scheme. 
— A  report  is  now  being  prepared  in 
Great  Britain  on  a  scheme  to  utilize 
the  tides  at  Walney  Island  to  supply 
electrical  energy  to  the  Barrow  district 
of  Lancashire,  with  its  great  industrial 
development.  As  with  the  similar  proj- 
ect for  the  River  Severn,  even  if  all 
engineering  difficulties  were  overcome, 
the  cost  of  the  enterprise  would,  con- 
servative authorities  think,  be  likely  to 
prove  prohibitive. 

Hydro-Electrification  in  Spain. — Con- 
tracts have  been  signed  for  the  use 
of  hydro-electric  motive  power  on  an 
inclined  section  of  the  Norte  railroad 
of  Spain,  this  section  lying  between 
Gijon  and  Leon.  It  is  thought  that  a 
proposed  steam  central  station  for  use 
in  this  work  can  be  dispensed  with  or 
at  least  simplified  and  used  only  as  a 
reserve,  there  being  enough  power 
available  from  hydro-electric  compa- 
nies operating  in  the  neighborhood  to 
take  care  of  normal  operation  on  the 
grade. 

Tax  on  Power  Development  in  On- 
tario.— The  Premier  of  Ontario  has  said 
publicly  that  there  will  probably  be  a 
tax  on  the  development  of  hydro-elec- 
tric power  in  that  province,  but  he  has 
given  definite  assurance  to  the  secre- 
tary of  the  Ontario  Municipal  Electric 
Association  that  the  tax  will  not  be  so 
much  as  the  $2  per  horsepower  that 
was  recommended  by  the  special  com- 
mittee of  the  Legislature  which  recently 
reported  on  the  subject.  The  Premier 
assured  the  assocation  that  the  govern- 
ment does  not  intend  to  take  any  drastic 
action. 

Exposition  to  Show  Electrical  Adver- 
tising Methods.  —  Plans  are  rapidly 
taking  shape  for  an  electrical  advertis- 
ing display  which  the  New  York  Edison 
Company  is  to  hold  in  its  Irving  Place 
showroom  during  the  week  of  May  2- 
9.  Many  manufacturers  of  signs  have 
accepted  an  invitation  to  take  part. 
Roof  signs  will  be  shoviTi  with  their 
flashers  in  actual  operation;  store-fi-ont 
signs  will  make  up  another  part  of  the 
exhibit,  and  a  third  department  will  in- 
clude the  so-called  directional  signs.  An 
effort  is  being  made  to  have  an  exhibit 
of  early  sign  material,  and  Major  Will- 
iam J.  Hammer,  who  as  Edison's  repre- 
sentative in  London  in  1881  built  the 
first  electric   sign,  has  been   invited  to 


contribute  material  from  his  historical 
collection.  As  1921  is  the  fortieth  an- 
niversary of  the  making  of  the  first 
sign,  it  is  thoug-ht  a  historic  exhibit  of 
this  nature  will  be  of  great  interest. 

Hydro-Electricity  in  Western  France. 
— The  first  important  hydro-electric  in- 
stallation in  the  west  of  France  is 
being  pushed  to  completion  on  the 
River  Vienne,  where  three  falls,  at  Isle- 
Jourdain,  Joussaud  and  Chardes,  have 
made  feasible  the  construction  of  power 
houses  rated  at  9,000  hp.,  9,000  hp.  and 
,5,000  hp.  respectively.  The  first  of 
these  power  houses,  built  upon  the  dam 
itself,  is  about  ready  and  contains 
three  Francis  turbines  each  coupled  to 
a  three-phase  alternator,  with  room  for 
a  fourth  group.  Energy  generated  at 
5,000  volts  and  50  cycles  is  to  be  raised 
to  60,000  volts  for  transmission.  Work 
on  the  Chardes  development  also  has 
begun.  The  combined  installation  will 
serve  a  rich  agricultural  region. 

"Bell  Loud  Speaker"  Carries  Inaug- 
ural Address  to  Vast  Crowd.  —  By 
means  of  the  "Bell  loud  speaker"  Presi- 
dent Harding's  voice  was  so  amplified 
that  it  is  estimated  that  quarter  of  a 
million  persons  heard  him  deliver  his 
inaugural  address  at  Washington  on 
March  4.  This  was  the  first  public  ex- 
hibition of  the  perfected  device,  which 
has  required  years  of  research  to  de- 
velop and  which,  the  Bell  engineers  say, 
will  make  it  possible  for  the  human 
voice  to  reach  a  million  hearers  clearly 
when  no  buildings  on  any  side  block  its 
path.  The  crowd  at  the  inauguration 
saw  no  equipment,  the  great  homs  be- 
ing concealed  in  the  roof  of  the  rostrum 
erected  for  the  President's  use  and  the 
electrical  apparatus  being  beneath  this 
stand  and  under  the  portico.  The  sys- 
tem consisted  essentially  of  three  parts 
— a  specially  constructed,  ultra-sensi- 
tive transmitter,  shielded  with  copper 
to  carry  off  interfering  currents  how- 
ever minute,  placed  directly  in  front  of 
the  speaker;  a  series  of  vacuum-tube 
amplifiers  in  a  control  room,  these  pro- 
viding eight  stages  of  amplification  for 
the  current  from  the  transmitter,  and 
the  loud-speaking  telephone  receivers 
attached  to  the  large  wooden  horns  al- 
ready referred  to.  The  apparatus  was 
provided  without  cost  to  the  govern- 
ment by  the  Chesapeake  &  Potomac 
Telephone  Company,  of  which  A.  E. 
Berry  is  president. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Electric  Club  of  Chicago.— On  Tues- 
day of  this  week  L.  E.  Myers  addressed 
this  club  on  "Electricity  in  Its  Infancy 
and  the  Problem  of  Today."  Next  Tues- 
day, April  12,  is  to  be  ladies'  day. 

Detroit  Engineering  Society. — C.  F. 
Hirshfeld,  chief  of  the  Detroit  Edison 
Company's  research  department,  will 
speak  before  the  Detroit  Engineering 
Society  on  Thursday  evening,  April  14, 
his  topic  being  "Industrial  Electrical 
Heating." 

Providence  Section,  A.  S.  M.  E.  — 
"The  Effect  of  the  Variable-Speed  Mo- 
tor on  Heat  Balance  in  Finishing 
Plants"  will  be  discussed  by  Warren  B. 
Lewis,  president  of  the  Providence  (R. 
I.)  Engineering  Society,  before  the 
Textile  Section  of  the  A.  S.  M.  E.,  meet- 
ing with  the  Providence  Section  on 
Tuesday  next,  April  12. 

Electric  Club  Organized  at  Los 
Angeles. — Representative  officials  from 
every  branch  of  the  electrical  industry 
met  at  Los  Angeles  recently  and  formed 
the  Electric  Club,  with  these  officers: 
President,  H.  L.  Harper,  district  man- 
ager Western  Electric  Company;  first 
vice-president,  A.  W.  Childs,  sales 
manager  Southern  California  Edison 
Company;  second  vice-president,  J.  C. 
Rendler,  president  Southern  California 
Electric  Company;  third  vice-president, 
N.  R.  Powley,  commercial  superintend- 
ent Southern  California  Telephone 
Company;  secretary-treasurer,  F.  J. 
Airey,  manager  Pacific  States  Electric 
Company;  executive  secretary,  E.  F. 
Moss;  sergeant-at-arms,  J.  G.  Pomeroy. 
The  club's  objects  are  the  promotion  of 
hydro-electric  development  in  south- 
ern California  and  the  general  use  of 
electrical  energy.  Carl  M.  Heintz, 
advertising  manager  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, is  chairman  of  the  publicity  com- 
mittee. 


Coming  Meetings  of  Electrical  and  Other  Technical  Societies 


A.  I.  and  S.  E.  E.  Section  Meetings — Cleve- 
land Section,  April  11  ;  Pittsbmgh  Sec- 
tion, April  16- 

Pennsylvania  Electric  Association.  Western 
Section — Pittsburgh.   April    15. 

A.  I.  E.  E.  Section  Meetings? — Pittsburgh 
(joint  session  with  A.  I.  and  S.  E.  E.  ; 
for  program  see  issue  of  March  19. 
page  672),  April  16;  New  York  (joint 
session  with  A.  S.  M.  B. ) ,  .4.pril  22; 
New  York,  May  20. 

American  Welding  Society  —  Metropolitan 
Section,  New  York,  April  19. 

Missouri  Association  of  Public  Utilities  — 
Kansas   City.   April   21-23. 

American  Electrochemical  Society — .A.tlantic 
City,  April  21-23. 

American  Physical  Society  —  Washington, 
April    23. 

United  States  Chamber  of  Commerce  — • 
.\tlantic   City,    April    27-29. 


American  Society  of  Civil  Engineers  — 
Houston,  Tex.,  April   27. 

.American  Association  of  Engineers — Buf- 
falo,   May    9-11. 

.American  Washing  Machine  Manufacturers' 
Association — Chicago.   May   18-19. 

N.  E.  L.  A.,  Southwestern  Geographic 
Division — Hot  Springs,  Ark.,  May  13-11. 

Southwestern  Electrical  and  Gas  .Associa- 
tion— Galveston,   Tex.,    May    18-21. 

National  Electric  Credit  Association — Rich- 
mond, Va.,  May  19-20. 

American  Society  of  Mechanical  Engineer.-! 
—Chicago.    May    23-26. 

Electrical  Supply  Jobbers'  Association — Hot 
Springs,  Va..  May  25-27. 

N.  E.  L.  A. — Annual  convention,  Chicago, 
May  31-June  3. 

N  E.  L.  A.,  Pacific  Coast  Section  —  Del 
Monte.  Cal.,  June  7-9.  (For  program 
see   issue   of  Jan.    29,   page   2TS.) 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


The  Coal  "Rider"  and  the  Minimum 
Charge. — The  State  Corporation  of 
Virginia  has  ruled  that  the  Virginia 
Railway  &  Power  Company  cannot  add 
the  surcharge  for  fuel  to  its  minimum 
charge.  When  the  energy  charge  plus 
the  coal  charge  is  less  than  the  mini- 
mum charge  the  bill  must  be  for  the 
minimum  amount  only. 

Income  Tax  Must  Not  Be  Charged  to 
Operating  Expenses. — The  federal  in- 
come-tax law,  declares  the  District  of 
Columbia  Public  Utilities  Commission, 
thus  ranging  itself  with  various  state 
commissions  which  have  made  the  same 
pronouncement,  contemplates  that  the 
burden  shall  be  imposed  on  the  cor- 
porations and  paid  out  of  their  net 
profits  and  not  passed  on  to  the  public, 
and  this  tax  is,  therefore,  not  a  proper 
charge  to  operating  expenses. 

Deficit  in  Water  Department  Must 
Not  Be  Recouped  by  Increase  in  Elec- 
tric Rates. — The  Wisconsin  Railroad 
Commission  has  granted  to  the  Rich- 
land Center  municipal  electric  and 
water  plant  an  increase  in  its  water 
rates  but  has  refused  an  increase  in 
electric  rates,  finding  the  latter  ade- 
quate under  the  present  schedules  and 
declaring  that  no  adequate  reason  ex- 
ists why  a  loss  on  fire  protection  and 
unmetered  water  service  should  be  met 
by  the  users   of  electrical  energy. 

Reasonable  Return  from  Extensions 
an  Essential  Element. — A  complaint 
asking  that  the  Duquesne  Light  Com- 
pany be  required  to  extend  its  lines  to 
furnish  electric  light  to  complainants 
was  dismissed  by  the  Public  Service 
Commission  of  Pennsylvania,  where  it 
appeared  that  the  territory  to  be  served 
was  sparsely  settled  and  oifered  no  pros- 
pects for  development  in  the  near 
future  and  where  the  return  on  the 
necessary  investment  over  and  above 
the  cost  of  producing  the  energy  and 
maintaining  the  service  would  amount 
to  little  more  than  2  per  cent. 

Distributing  Company  Cannot  Shift 
Responsibility  for  Poor  Service  to  Sell- 
ing Company. — An  electrical  company 
purchasing  energy  from  another  com- 
pany will  be  held  responsible  for  in- 
adequate service  and  cannot  excuse 
itself  on  the  plea  of  poor  service  ren- 
dered to  it  by  the  selling  company.  So 
holding,  the  Illinois  Public  Utilities 
Commission  allowed  to  the  McHenry 
County  Light  &  Power  Company  a  re- 
turn of  only  6  per  cent  upon  the  rate 
base  until  such  time  as  it  shall  main- 
tain service  in  accordance  with  the 
standards  of  the  commission.  In  the 
case  at  issue  the  Illinois  company  pur- 
chased  its   supply  of  energy  from   the 


Southern  Wisconsin  Electric  Company, 
which  in  turn  purchased  from  the  Wis- 
consin Gas  &  Electric  Company,  the 
selling  companies  being  in  another  state 
and  beyond  the  jurisdiction  of  the  Il- 
linois commission. 

Period  of  Repose — Filing  of  Sched- 
ule.— Within  the  time  designated  by  a 
commission  order,  the  New  York  Public 
Service  Commission  for  the  Second  Dis- 
trict has  found,  the  statute  provides 
that  the  prices  fixed  shall  be  the  mini- 
mum to  be  charged  for  a  period  to  bs 
fixed  by  the  commission  not  exceeding 
three  years  and  there  can  be  no  furthsr 
increase  in  utility  rates  by  way  of  a 
service  charge  or  otherwise.  A  utility 
company  must,  the  commission  held  in 
the  same  case,  instead  of  filing  a  tariff, 
apply  to  the  commission  for  permission 
to  increase  rates  filed  by  order  of  the 
commission. 

Company  Cannot  Advance  Rates  by 
Merely  Filing  Tariff  with  Commission. 
— Although  applying  to  the  Public 
Service  Commission  of  New  York,  Sec- 
ond District,  for  an  order  granting  in- 
creased electric  rates,  the  Rockland 
Light  &  Power  Company  maintained 
that  under  the  law  approval  of  its 
schedules  by  the  commission  was  not 
obligatory  except  where  the  rates  pre- 
viously in  force  had  been  found  un- 
just, and  further  maintained  that  it 
had  the  right  to  charge  the  new  rates 
after  the  filing  of  its  tariff.  The  com- 
mission approved  the  tariff  as  filed,  but 
denied  the  company's  contention  just 
stated,  asserting  that,  although  the 
period  of  the  commission's  last  pre- 
vious order  had  expired,  that  order  re- 
mained in  effect  until  the  commission 
should  issue  a  new  order  to  take  its 
place.  A  concurrent  petition  from  the 
company  for  permission  to  increase  its 
gas  rates  by  adding  a  service  charge 
to  a  fixed  maximum  charge  was  de- 
nied on  the  ground  that  the  term  of 
the  commission's  last  previous  order 
had  not  expired. 

Refusal  of  Service  Not  Justified  in 
"Saturated"  Community.  —  The  Idaho 
Power  Company  objecting  to  extend 
service  in  cases  where  the  investment 
cost  would  exceed  the  probable  return 
for  one  year  unless  the  difference  be- 
tween investment  cost  and  yearly  re- 
turn were  advanced  by  the  applicant, 
the  Public  Utilities  Commission  of 
Idaho  overruled  the  contention,  assert- 
ing: "With  this  contention  the  com- 
mission cannot  agree.  This  service  is 
required  in  the  city  of  Caldwell,  which 
for  many  years  has  been  served  by  this 
utility  and  where  a  fair  state  of  satu- 
ration of  service  has  been  reached.  It 
is  reasonable  to  assume  that  in  this 
city  there  are  many  individual  services 
where  the  disparity  between  invest- 
ment and  return  would  equal  or  exceed 
the  one  under  discussion,  and  also  many 
individual  services  where  the  amount 
of  revenue  will  equal  if  not  exceed  the 
cost  of  extension  required  to  furnish, 
and  to  draw  the  line  as  proposed  by  the 
power  company  in  the  instant  case 
would  appear  to  the  commission  to  be 
an  attempt  to  collect  the  cream  and 
reject  the  milk." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


.\ttempt  to  Cut  Fallen  Electric  Wires 
Where  No  Emergency  Existed  Act  of 
Intermeddler. — A  man  somewhat  famil- 
iar with  electricity  who  discovered  near 
his  home  the  fallen  wires  of  a  power 
company,  from  which  flames  were  is- 
suing, and  who  first  kicked  them  apart 
and  afterward  was  injured  in  attempt- 
ing to  cut  them  in  two,  was  an  inter- 
meddler and  could  not  recover  damages. 
This  was  the  finding  of  the  Supreme 
Court  of  New  Hampshire  in  Croteau 
vs.  Twin  State  Gas  &  Electric  Com- 
pany. The  plaintiff  maintained  that 
he  was  actuated  by  fear  that  his  chil- 
dren might  meet  injury  from  the  fallen 
wires,  but  the  court  held  that  no  emer- 
gency justifying  the  risk  he  assumed 
existed.     (112  At.  397.)* 

Damages  Recovered  Because  of 
Fright  Caused  by  Meter  Reader  Enter- 
ing Without  Knocking. — In  Mollman  vs. 
Union  Electric  Light  &  Power  Company 
the  plaintiff,  a  nervous  woman,  re- 
covered judgment  in  the  sum  of  $500 
because  of  severe  fright  and  subsequent 
illness  alleged  to  have  been  caused  by 
defendant's  meter  reader  entering  her 
house  without  knocking  or  otherwise 
making  his  arrival  known  in  advance. 
The  electric  company  appealed,  main- 
taining that  its  contract  with  plaintiff's 
husband  gave  its  meter  reader  the  right 
to  enter  the  premises  in  performance 
of  his  duty  at  seasonable  hours.  The 
St.  Louis  Court  of  Appeals  sustained 
the  verdict  found  in  the  lower  court, 
holding  that  the  manner  of  entrance 
was  an  invasion  of  the  sanctity  of  the 
home.     (227   S.   W.   264.) 

Oklahoma  Corporation  Commission 
Restrained. — In  granting  a  writ  pro- 
hibiting certain  acts  on  the  part  of  the 
Corporation  Commission  of  Oklahoma, 
on  the  petition  of  Oklahoma  City,  the 
Supreme  Court  of  the  state  held  that 
the  commission  had  no  authority  to  re-, 
quire  consumers  of  gas  to  pay  an  addi- 
tional rate  for  the  benefit  of  a  public 
service  corporation  furnishing  gas  to 
the  local  company  owning  a  franchise, 
the  said  supplying  corporation  receiv- 
ing as  remuneration  a  certain  percent- 
age of  what  the  local  company  collects. 
Nor  had  the  commission  authority  to 
make  an  order  requiring  the  consumers 
of  gas  to  pay  a  sum  over  and  above  a 
fixed  rate  for  the  purpose  of  creating 
a  special  fund  which  might  be  used  in 
the  future  by  the  corporation  with  the 
commission's  consent  to  build  additional 
lines  and  compressor  stations.  (195 
Pac.  498.) 


•The  left-hand  numbers  refer  to  the  vol- 
ume and  the  right-hand  numbers  to  the 
page  ot  the  National  Reporter   System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Dr.  Ernest  Fox  Nichols,  past-presi- 
dent of  Dartmouth  College  and  for  the 
past  year  director  of  physical  science  at 
the  Nela  Park  Research  Laboratory  of' 
the  National  Electric  Lamp  Association, 
Cleveland,  has  been  elected  president 
of  the  Massachusetts  Institute  of  Tech- 
nology.   He  succeeds  the  late  Dr.  Rich- 


ard C.  Maclaurin.  In  the  interim  fol- 
lowing the  death  of  Dr.  Maclaurin  in 
January,  1920,  Dr.  Elihu  Thomson  of 
Swampscott,  Mass.,  has  served  as  act- 
ing president  of  the  institute.  Dr. 
Nichols  has  attained  a  brilliant  reputa- 
tion in  the  field  of  physics,  and  his 
broad  experience  as  an  educator  and  as 
a  scientist  is  counted  upon  to  give  the 
institute  an  administration  rankina' 
with  those  of  his  distinguished  pred- 
ecessors. He  was  born  at  Leaven- 
worth, Kan.,  June  1,  1869,  and  received 
the  B.Sc.  degree  from  the  Kansas  Agri- 
cultural College  in  1888,  M.Sc.  from 
Cornell  University  in  1893  and  Sc.D. 
from  Cornell  in  1897.  From  1889  to 
1892  he  was  a  graduate  student  in  phys- 
ics at  Cornell  and  from  1894-96  at  the 
Jniversity  of  Berlin.  He  studied  at 
Cambridge  University  in  1904-05.  In 
1903  he  received  the  honorary  degree  of 
Sc.D.  from  Dartmouth  College  and  later 
LL.D.  degrees  from  Colgate,  Clark. 
Wesleyan,  Vermont,  Pittsburgh  and 
Denison  universities  and  Dartmouth 
College.  Dr.  Nichols'  early  career  in- 
cludes professorial  work  in  physics  at 
Colgate  University,  Dartmouth  College 
and  Columbia  University.  From  1909 
to  1916  he  was  president  of  Dartmouth 
College  and  from  1916  to  1920  professor 
of  physics  at  Yale  University.  From 
1907  to  1909  he  served  as  research  asso- 
ciate at  the  Carnegie  Institution,  Wash- 


ington, D.  C,  and  from  1917  to  1919  was 
attached  to  the  Bureau  of  Ordnance, 
U.  S.  N.  In  1905  he  received  the  Rum- 
ford  Medal  of  the  American  Academy 
of  Arts  and  Sciences.  He  is  a  member 
of  the  National  Acaden>y  of  Sciences, 
American  Philosophical  Society,  Ameri- 
can Physical  Society,  American  Astro- 
nomical Society  and  Washington 
Academy  of  Sciences  and  a  fellow  of 
the  American  Academy  of  Arts  and 
Sciences  and  of  the  American  Associa- 
tion for  the  Advancement  of  Science. 
He  is  a  collaborator  of  the  Astrophys- 
ical  Journal  and  has  contributed  many 
papers  to  scientific  journals  in  this 
country  and  abroad  on  radiation  and 
other  subjects.  While  woi'king  for  the 
Bureau  of  Naval  Oi-dnance  during  the 
war  he  developed  certain  valuable  op- 
tical devices  whose  character  has  never 
been  disclosed  by  the  government.  As 
a  student  in  the  physical  laboratory  of 
the  University  of  Berlin  he  discovered 
the  metallic  reflection  of  quartz  and  its 
anomalous  dispersion  in  the  infra-red 
spectrum,  which  led  at  once  to  a  new 
method  of  spectrum  analysis  by  which 
the  knowledge  of  the  spectrum  was  in- 
creased to  si.x  times  the  previous  limits. 
C.  S.  Ruffner,  who  has  been  associated 
in  an  executive  engineering  capacity 
with  subsidiaries  of  the  North 
American  Company  since  1911  and  up 
to  the  present  time  has  been  vice- 
president  and  director  of  that  company 


goes  is  an  important  factor  in  the 
development  of  the  Mohawk  and  Hudson 
Valley  sections  of  New  York  State. 
Mr.  Ruffner's  career  as  an  engineer 
and  executive  was  outlined  in  the 
Electrical  World  for  Feb.  19,  1921, 
page  447. 

P.  S.  Minner,  the  new  district  man- 
ager of  the  Southern  California  Edi- 
son Company  at  San  Pedro,  who  was 
recently  promoted  from  the  Redlands 
district  as  announced  in  the  Elec- 
trical World,  has  a  record  of  thirty 
years'  experience  in  the  electrical  in- 
dustry, having  been  connected  with  this 
business  continuously  since  1891.  Fol- 
lowing twelve  years  in  the  construc- 
tion department  of  the  Chicago  Edison 
Company  he  took  an  active  part  in  the 
organization    and    management    of    the 


with  headquarters  in  New  York  City, 
has  resigned  to  become  vice-president 
and  general  manager  of  the  Adii'ondack 
Power  &  Light  Corporation.  Mr.  Ruff- 
ner took  up  his  new  duties  on  April  1. 
The  company  with  which  Mr.  Ruffner 


Central  Electric  Company  at  Omaha, 
Neb.  Because  of  ill  health  he  moved 
to  California  and  in  1912  entered  the 
commercial  department  of  the  South- 
ern California  Edison  Company,  where 
he  has  successfully  filled  various  posi- 
tions in  the  district  organization.  In 
1919  he  was  appointed  assistant  dis- 
trict manager  at  Redlands,  a  position 
he  held  up  to  the  first  of  this  year. 

Guide  Semenza,  a  consulting  en- 
gineer of  Milan,  Italy,  who  is  the 
honorary  secretary  of  the  American 
Institute  of  Electrical  Engineers  in 
that  country,  will  arrive  in  the  United 
States  on  April  21  on  a  visit. 

N.  S.  Franklin,  superintendent  of  the 
New  Britain  district  of  the  Connecticut 
Light  &  Power  Company,  Waterbury, 
Conn.,  has  resigned.  Albert  S.  Jour- 
dan,  formerly  superintendent  of  the 
Waterbury  district  of  the  company,  suc- 
ceeds him  in  that  capacity. 

A.  Becsey,  chairman  of  the  mechan- 
ical and  electrical  engineering  section  of 
the  Hungarian  Institute  of  Architects 
and  Engineers  of  Budapest,  is  visiting 
this  country  for  the  purpose  of  re- 
establishing the  friendly  intercourse 
between  Hungarian  and  American  tech- 
nical societies  which  formerly  existed 
and  was  terminated  by  the  great  war. 
Mr.  Becsey  is  making  his  headquarters 
at  the  Swedish  Legation  in  Washington. 
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A.  S.  Gjolme,  government  engineer  of 
Christiania,  Norway,  is  malting  a  tour 
of  hydi-o-electric  developments  in  this 
country  for  the  purpose  of  studying  the 
behavior  of  tunnels  under  pressure. 
Three  Noi-vvegian  hydro-electric  plants 
possessing  tunnels  operating  under 
heavy  pressures  have  developed  leakage 
troubles. 

Don  N.  Finlayson.  who  has  recently 
succeeded  W.  J.  Tideman  as  factory 
manager  of  the  Tideman  Electric 
Manufacturing  Company,  Cairo,  111., 
was  formerly  general  manager  of  the 
Detroit     Pneumatic     Chuck     Company. 
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Prior  to  that  he  was  associated  with  the 
Dodge  Brothers  Company  of  Detroit  as 
efficiency  engineer.  During  the  war  Mr. 
Finlayson  was  connected  in  an  execu- 
tive capacity  with  the  United  States 
Army's  bureau  of  air-craft  production. 
For  more  than  twenty  yeai-s  he  has 
served  in  responsible  capacities  in  effi- 
ciency and  production  work. 

James  E.  Watson,  formerly  sales 
manager  of  the  Elliott  Company,  Jean- 
nette,  Pa.,  manufacturer  of  power  acces- 
sories, has  been  appointed  general  man- 
ager of  that  company.  C.  L.  Brown 
succeeds  Mr.  Watson  as  sales  manager. 

D.  H.  Kelly  has  been  appointed  vice- 
president  and  assistant  general  man- 
ager of  the  U.  S.  Light  &  Heat  Corpo- 
ration, Niagara  Falls,  N.  Y.,  to  suc- 
ceed C.  L.  Lane,  who  has  resigned  as 
vice-president  and  general  manager  of 
the  company.  For  the  past  two  years 
Mr.  Kelly  has  been  assistant  sales 
manager  of  the  Willys  light  division  of 
the  Electric  Auto-Lite   Corporation. 

Frederick  G.  Simpson,  formerly  chief 
engineer  and  general  manager  of  the 
Kilbourne  &  Clark  Manufacturing  Com- 
pany and  Ship  Owner's  Radio  Service, 
Inc.,  Seattle,  Wash.,  has  established 
offices  in  the  L.  C.  Smith  Building,  Seat- 
tle. He  is  prepared  to  undertake  the 
design  and  to  supervise  the  construction 
of  electric  plants,  machinery  and  instru- 
ments, including  lighting,  power  and 
communication  systems. 

R.  F.  Harrison.  Cleveland  represent- 
ative of  the   Cleveland   Electri;    Motor 


Company,  has  been  transferred  to  Chi- 
cago as  district  manager,  with  head- 
quarters at  1242   Monadnock  Building. 

T.  F.  Crawford,  formerly  St.  Louis 
district  sales  manager  of  the  Elliott 
Company,  Jeannette,  Pa.,  manufacturer 
of  power  accessories,  has  been  trans- 
ferred to  the  Philadelphia  office  in  the 
same  capacity. 

E.  N.  Lightfoot  has  been  appointed 
manager  of  the  heating  department  of 
the  New  York  works  of  the  Cutler- 
Hammer  Manufacturing  Company,  Mil- 
waukee. 

L.  W.  Hench  has  been  appointed  sec- 
retary and  general  manager  of  the 
International  Oxygen  Company,  New- 
ark, N.  J.,  succeeding  Eugene  Schoen, 
who  has  resigned. 

T.  G.  Whaling,  general  manager  of 
the  Westinghouse  Lamp  Company,  ac- 
companied by  R.  W.  Murphy,  Pacific 
Coast  manager  of  the  Westinghouse 
Lamp  Company,  is  making  an  extended 
business  trip  through  the  Western 
States. 

L.  B.  Timmerman  has  been  placed  in 
charge  of  the  Cleveland  office  of  the 
Cutler-Hammer  Manufacturing  Com- 
pany, Milwaukee,  to  act  in  the  capacity 
of  assistant  to  A.  G.  Pierce,  manager 
of  the  central  district 

G.  S.  Crane,  formerly  manager  of  the 
Cleveland  office  of  the  Cutler-Hammer 
Manufacturing  Company,  Milwaukee, 
has  been  appointed  manager  of  con- 
troller sales  at  the  main  office  in  Mil- 
waukee. 

Stuart  Bartram,  formerly  electric 
range  specialist  for  the  Edison  Electric 
Appliance  Company,  Chicago,  has  been 
appointed  general  sales  manager  for  the 
H.  G.  Weeks  Manufacturing  Company, 
Hamilton,  Ohio,  manufacturers  of  elec- 
tric ranges  and  sterilizers. 

M.  F.  P.  Green  has  recently  been  ap- 
pointed Southern  sales  manager  of  the 
Arrow  Electric  Company,  Hartford, 
Conn.,  manufacturer  of  electric  wiring- 
devices.  His  headquarters  will  be  at 
804  Continental  Building,  Baltimoi-e. 
Mr.  Green  will  have  charge  of  sales  in 
all  the  South  Atlantic  States. 

George  J.  Blanton,  who  for  the  past 
four  years  has  been  connected  with 
the  engineering  sales  department  of 
the  Chain  Belt  Company,  Milwaukee, 
has  been  made  New  York  district  man- 
ager at  50  Church  Street,  New  York 
City.  Previous  to  1917,  Mr.  Blanton 
was  associated  with  the  General  Elec- 
tric Company  for  eight  years,  three 
years  of  which  were  spent  in  Sche- 
nectady, N.  Y.,  and  the  other  five  in 
the  Milwaukee  office.  Since  Mr.  Blan- 
ton has  been  with  the  Chain  Belt  Com- 
pany he  has  been  prominently  con- 
nected with  the  largest  installation  of 
traveling  water  screens  yet  on  record 
as  well  as  with  various  conveying  in- 
stallations all  over  the  country.  Mr. 
Blanton  is  a  graduate  of  the  University 
of  Michigan  department  of  mechanical 
and  electrical  engineering,  class  of 
1909. 


Robert  C.  Weller  has  been  appointed 
general  sales  manager  of  the  Lakewood 
Engineering    Company,    Cleveland. 

Wallace  B.  Conant,  proprietor  of  the 
Conant  Machine  Company,  Concord 
Junction,  Mass.,  manufacturer  of  power- 
driven  loading  equipment,  has  been 
elected  chairman  of  the  Concord  munic- 
ipal lighting  board. 

Gilbert  E.  Ryder  has  been  appointed 
vice-president  in  charge  of  sales  for 
the  Locomotive  Superheater  Company, 
manufacturer  of  supei-heatei-s  and  boil- 
ers,   with    offices    in    New    York.      Mr. 


Ryder  entered  the  employ  of  the  Loco- 
motive Superheater  Company  ten  years 
ago  as  a  member  of  the  service  de- 
partment and  later  took  charge  of  that 
department,  which  today  is  responsible 
for  the  operation  of  30,000  super- 
heaters on  locomotives  in  this  country. 
He  also  developed  and  had  charge  of 
the  publicity  department.  Mr.  Ryder 
was  deputy  smoke  inspector  for  the 
city  of  Chicago  in  charge  of  locomo- 
tives. 


Obituary 


Willis  H.  Trenner,  chief  engineer  and 
superintendent  of  power  for  the  Idaho 
Power  Company,  Boise,  Idaho,  died  in 
New  York  City  on  March  6  from  pneu- 
monia. He  had  been  in  New  York  since 
January  on  business  for  the  company. 
Mr.  Trenner  was  born  in  Glenwood, 
Wash.,  June  4,  1879,  and  was  graduated 
from  the  Washington  State  College  in 
1903.  He  went  to  Idaho  in  1908  to  in- 
stall an  electric  power  plant  at  the  De 
Lamar  mines  at  Silver  City,  and  in 
March  of  that  year  he  was  appointed 
general  superintendent  of  the  Idaho- 
Oregon  Light  &  Power  Company,  hold- 
ing the  same  position  with  the  Idaho 
Railway,  Light  &  Power  Company 
until  1914.  When  the  Idaho  Power 
Company  was  formed  in  1915  Mr.  Tren- 
ner was  made  chief  engineer  and  super- 
intendent of  power,  a  position  he  hac? 
held  ever  since. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 
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Refractories  Production  Low  mtli 
Light  Steel  Trade 

WITH  the  general  dependence  of  refractories  manufac- 
turers on  the  steel  trade,  it  is  no  wonder  that  expres- 
sions of  opinion  from  about  forty-seven  different  manufac- 
turers, represented  at  their  annual  meeting  in  New  York  on 
March  16  to  18,  showed  that  business  was  dull  and  could 
hardly  be  expected  to  pick  up  to  any  great  extent  till  fall 
by  the  earliest  and  possibly  not  before  next  spring.  There 
were  only  two  or  three  good  business  reports. 

These  manufacturers  generally  establish  their  plants  near 
coal  mines,  to  be  near  their  source  of  fuel  supply,  and  near 
steel  mills,  to  be  near  their  principal  market.  Consequently 
their  w^age  scales  are  regulated  largely  by  the  wage  scales 
paid  by  those  two  industries.  Still,  this  year  there  have 
been  two  wage  cuts,  each  following  a  price  cut  of  about  10 
per  cent  in  the  refractcries  industry.  Further  reductions  in 
steel  prices  and  wages,  it  is  thought,  would  immediately 
result  in  general  business  activity  on  an   increasing  scale. 

The  electric  furnace  industry  has  called  for  materials  of 
a  higher  refractory  power  than  were  pi-eviously  used  be- 
cause of  the  greater  heat  generated.  This  business  is  con- 
tinually growing,  so  the  refractories  companies  have  been 
expanding  their  services  in  this  direction.  There  is  no  delay 
experienced   in    making   shipments   on    any   kind    of   order. 


Improvement  Shown  in  Market  for 
Electric  Ranges 

SALES  of  electric  ranges  have  started  to  show  their  usual 
spring  increase,  according  to  a  survey  of  manufacturers 
in  this  field.  The  volume  of  business  as  yet  is  not  large,  but 
an  increasing  number  of  inquiries  and  the  general  slight 
improvement  in  orders  that  has  been  noted  lends  a  basis 
for  optimism  that  the  year's  business  will  be  good. 

In  the  East  manufacturers  report  a  noticeable  increase 
in  demand  within  the  past  month.  On  the  Pacific  Coast 
business  has  been  recently  stimulated  by  price  reductions, 
while  in  the  Intermountain  section  of  the  West  and  also  in 
Chicago  territory  prospects  for  good  sales  are  seen  and 
jobbers  and  central  stations  are  stocking.  In  the  South  and 
in  St.  Louis  territory,  however,  trade  in  this  line  has 
remained  extremely  dull. 

An  increasingly  important  aspect  of  the  range  market, 
it  is  reported,  has  been  the  demand  for  heavy-duty  equip- 
ment used  by  hotels,  bakeries,  restaurants,  etc.  For  one 
thing  this  load  is  generally  favored  by  power  companies 
because  the  installation  is  most  often  in  a  downtown  city 
district  where  line  equipment  facilities  are  adequate,  and 
the  current  load  of  this  type  of  range  is  pretty  evenly  dis- 
tributed over  the  day  and  night.  Because  the  converse  of 
these  conditions  is  often  time  of  domestic  range  installations, 
many  central  stations  unfortunately  are  not  inviting  this 
class  of  business.  As  a  result,  not  enough  attention  has 
been  devoted  to  the  question  of  special  cooking  i-ates,  and 
in  many  communities  such  as  New  York  City  the  prohibitive 
cost  of  operation  materially  holds  down  sales. 

Reports  from  different  parts  of  the  country  indicate  that 
consumers  have  considered  range  prices  too  high,  and  even 
in  those  instances  where  price  reductions  have  been  made 
reluctance  is  very  often  displayed  to  make  an  investment 
srch  as  the  first  cost  represents.  Some  manufacturers  since 
the  first  of  the  year  have  reduced  prices  10  per  cent  and 
even  more  while  othei's  as  yet  have  not  lowered  prices.  In 
some  of  these  latter  cases    stocks   of  high-priced  material 


have  been  held,  but  despite  this  reductions  will  ultimately 
be  made,  it  is  expected.  In  line  with  the  general  declining 
market  producers  are  not  stocking  heavily,  but  surplus 
supplies  both  at  factory  and  with  distributers  are  sufficient 
to  insure  immediate  shipments  for  the  present. 


Three  Producers'  1920  Sales  Total 
$632,000,000 

BILLINGS  for  the  calendar  year  1920  of  the  three  largest 
electrical  manufacturers  again  show  an  upward  trend 
and  the  total  amount  reaches  approximately  $632,000,000. 
The  reports  of  the  General  Electric  Company  and  of  the 
Western  Electric  Company  have  been  made  public,  while  the 
figures  used  for  the  Westinghouse  Electric  &  Manufacturing 
Company  are  the  result  of  an  estimate,  as  the  fiscal  year  of 

that  company 
closes  March  31. 
Sales  billed  of 
the  Western  and 
Westing  house 
companies  d  e  - 
clined  in  1919,  but 
they  are  again 
on  the  up  grade. 
The  previous 
year's  billings 
were  about  $500,- 
000,000. 

Bookings  of  all 
the  companies 
were  at  a  high 
rate  over  the 
first  half  of  1920, 
much  higher 
than  the  final 
figures  show.  At 
one  time  General 
Electric  was  re- 
ceiving orders  at 
a  rate  of  a  mil- 
lion dollars  a  day. 
But  in  the  latter 
half  of  the  year 
these  orders  re- 
ceded to  a  great 
extent  for  all  the 
companies.  Dur- 
ing the  three 
months  of  this  year  General  Electric's  bookings  have  been 
running  around  $4,000,000  a  week,  or  about  $17,000,000  a 
month.  Westinghouse  has  been  receiving  orders  at  the  rate 
of  about  $7,300,000  a  month  for  these  three  months. 

At  the  end  of  December,  1920,  unfilled  orders  on  the  books 
of  General  Electric  amounted  to  $111,800,000;  Western  Elec- 
tric had  $83,000,000  unfilled.  An  estimate  of  Westinghouse 
unfilled  orders  at  that  time  is  $79,500,000. 

From  present  indications  it  hardly  seems  possible  that 
1921  buying  will  resume  in  time  on  a  buying  basis  sufficient 
to  exceed  the  figures  of  1920.  The  greatest  drawback  is 
stated  to  be  the  cost  of  money.  Public  utilities  all  over 
the  States  have  extensive  plans  already  drawn  to  push  out 
their  lines  into  new  territory,  to  increase  present  capacity 
and  to  build  entirely  new  stations.  Foreign  exchange  depre- 
ciation is  holding  back  much  needed  development  in  other 
countries.  Although  electrical  apparatus  of  any  class  costs 
_  less  today  than  it  did  last  year,  still  money  costs  so  much 
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that  the  utilities  cannot  afford  to  borrow  it.     At  the  same  , 
time  the  electrical  manufacturing-  field  never  presented  such 
possibilities  for  continued  large  business  as  at  present. 


February  Exports  Show  Total 
of  $13,632,478 

ALTHOUGH  the  total  electrical  exports  for  the  month 
,  of  February,  1921,  are  nearly  $2,000,000  less  than  those 
for  January,  they  are  nevertheless  higher  than  any  other 
month  previously  on  record  except  those  of  last  December. 
Last  October  the  exports  really  took  a  decided  jump  of  more 
than  two  millions  and  in  November  went  over  the  ten- 
million  mark;  December  was  over  thirteen  millions,  January, 
1921,  was  over  fifteen  millions,  and  now  February  keeps 
up  the  record  with  $13,632,478. 

Total  exports  to  date  this  year  amount  to  $28,965,433.  The 
first  four  months  of  last  year  were  just  under  this  figure. 
The  entire  year  1913  was  the  first  to  approach  this  figure, 


Fobruarv 
1920 

Batteries $526,972 

Carbon.s 76,586 

Dynamos  and  generators..  363.340 

Fans 78,756 

llt'Utirig  and  cooking  ap- 
paratus   MO. 020 

Insulated  wire  and  cable. .  567.036 

Interior  wiring  supplies. . .  195,5  I  4 

.Arc  lamp;'. 172 

Carbon-filament  lamps. .  .  9.746 

Metal-filamcntlamps.  .  .  .  363.391 

Mtigiietos.  spark  plugs,  etc.  251 ,876 
Meters     and     measuring 

instruments 219.454 

Motors 828.727 

RLeostata  and  controllers  86.482 

Switihosand  accessories. .  381.203 

Telegraph  apparatus 16.750 

Telephones 253.457 

Transformers 295, 1 85 

.•Vll  others 1.930.537 

Total  electricl  mach'y . .  $5,585,204 


— Two  Months  Ended — 

Februar\- 

February 

February 

1921 

1920 

192! 

$451,756 

$901,702 

$1,107,468 

62,337 

216,226 

133,160 

774.607 

776,633 

1,404,068 

309,373 

98,343 

667,817 

381.742 

243,839 

673,288 

1,123,873 

1,228,878 

3,571,527 

377,540 

364,403 

799.555 

1,234 

262 

2,664 

14.804 

16,879 

23,879 

597.917 

575,088 

1,218,351 

159.513 

513,418 

463,413 

375.705 

407,577 

774,583 

2.426,433 

I,563.9b3 

4,490,857 

1  14.235 

105,040 

275,488 

663,566 

675,239 

1,460,812 

56.069 

200,154 

155.742 

819.802 

483,643 

1,479,175 

1,320,481 

645,549 

2,245.853 

3,601,491 

3,898,689 

8.017.733 

$13,632,478     $12,915,525     $28,965,433 


with  $28,197,363.  In  the  two  years  following  the  exports 
fell  off,  but  in  1916  they  rose  again,  this  time  to  $40,244,075. 
And  now  in  two  months  the  business  is  bringing  in  nearly 
thirty  millions. 

Increases  for  February  over  January  are  not  large  on 
individual  items,  but  are  shown  for  dynamos  and  generators, 
heating  and  cooking  apparatus,  carbon-filament  lamps,  mo- 
tors and  telephones.  If  this  average  keeps  up  for  the  whole 
year,  the  total  for  1921  will  be  more  than  $170,000,000. 

The  Bureau  of  Foreign  and  Domestic  Commerce  is  respon- 
sible for  the  figures  in  the  table. 


Slight  Break  in  Insulation  Prices 

ALTHOUGH  prices  of  insulating  material  in  general  have 
/i.  for  some  time  been  about  holding  their  own,  further 
reductions  on  a  few  items  have  been  announced  recently. 
A  standard  grade  of  friction  tape  was  reduced  in  price  6 
cents  per  pound  on  April  1,  a  drop  of  15  per  cent.  On  the 
same  date  all  varnished  cloths  were  reduced  about  7  to  8 
per  cent  by  the  same  company.  On  iVIarch  28  another  manu- 
facturer lowered  the  price  of  woven  cotton  tape,  the  cut  on 
the  1-in.  width  being  from  $1.42  to  $1.10  per. gross  yard. 
The  general  view  expressed  by  representative  nlanu- 
facturers  is  that  prices  in  this  line  can  hardly  go  lower. 
Cotton,  rubber,  shellac,  etc.,  are  all  at  unprecedently  low 
figures,  and  the  general  average  drop  on  all  classes  of 
finished  insulating  material  has  amounted  to  at  least  33i 
per  cent,  according  to  the  estimate  of  a  well-known  manu- 
facturer. Spot  cotton  at  New  York  is  quoted  at  11.90  cents 
per  pound  at  present.  Consumers  however,  apparently  are 
not  yet  satisfied  that  insulation  prices  have  hit  bottom 
as  buying  remains  from  hand  to  mouth  for  the  most  part. 
Electric  railways  are  making  light  repairs.  Repair  shops 
are  buying  such  material  as  they  need,  but  their  present 
requirements  are  small.  Manufacturers  of  finished  pro- 
ducts such  as  motors  have  greatly  curtailed  production. 
These  outlets  account  for  a  considerable  number  of  orders 
that  are  being  received,  but  each  order  is  usually  small  in 
size.     There  is  a  pretty  good  industrial  market  for  motor 


repair  work,  especially  steel  mill,  at  present.  There  is  little 
question  that  the  existing  market  is  quiet  and  will  probably 
remain  so  for  some  time.  Distinct  optimism  is  manifest 
among'  manufacturers,  however,  as  the  expectation  of  better 
business  persists.  There  has  been,  in  fact,  some  slight 
trend  toward  improvement  already  noticed  in  some  quarters 
in  the  number  of  inquiries  received  this  month. 

Stocks  of  finished  material  have  been  purposely  kept 
rather  low  by  producers,  who  have  materially  curtailed  pro- 
duction under  present  market  conditions.  The  supply  is  in 
virtually  all  cases  quite  adequate  to  cover  present  needs 
with  immediate  shipments,  however. 

Germans  Again  Undersell  Electric 
Export  Market 

W/  ORD  comes  from  the  Electrical  World's  corre- 
'  '  spondent  in  Sweden  that  all  German  business  seems 
to  be  in  one  great  muddle  with  no  one  very  much  concerned. 
Even  so  and  with  the  high  export  fees,  Germany  continues 
to  outsell  everybody,  thanks  to  the  rate  of  exchange.  The 
Swiss  railroads,  for  instance,  are  offered  Brown-Boveri 
electric  locomotives  for  1,000,000  francs  apiece,  while  the 
A.  E.  G.  offers  the  same  thing,  f.o.b.  Switzerland,  for  600,- 
000  francs. 

In  one  thing  only  does  this  correspondent  find  that  the 
Germans  are  high,  and  that  is  insulators.  One  very  large 
order  for  the  Swedish  Board  of  Waterfalls  went  to  an 
American  company  at  a  price  laid  down  in  Sweden  that  was 
lower  than  the  Germans  could  meet.  A  good  many  of  the 
insulators  of  American  make  are  seen  in  Europe. 


The  Metal  Market  Situation 

THE  copper  market  presents  little  change  over  a  week 
ago,  but  encouragement  is  taken  from  the  producer's 
standpoint  that  the  recent  gain  in  prices  has  been  held. 
There  is  not  a  great  deal  of  current  buying,  but  now  that 
radical  cuts  in  production  have  been  made  to  a  point 
where  it  may  be  safely  said  that  output  is  less  than  con- 
sumption, the  market  looks  better.  Producers  are  holding 
electrolytic  for  prompt  shipment  firmly  at  12.75  cents 
delivered  and  13  cents  covering  the  second  quarter.  Foreign 
buying  is  light  and  may  be  expected  to  continue  so  in  view 
of  the  coal  strike  in  England,  the  Allies'  advance  into  Ger- 
many and  the  recent  doubling  of  ocean  freight  rates  on  cop- 
per affecting  French  Atlantic  ports,  Hamburg,  Rotterdam 
and  Antwerp. 

The  "official"  price  of  lead,  following  the  slight  advance 
of  last  week,  has  again  moved  upward,  and  the  market  has 
a  strong  tone.  Foreign  competition  in  zinc  has  aided  in 
unsettling  the  domestic  market,  which  is  quiet  with  produc- 
tion much  curtailed.  Scrap  heavy  lead  has  moved  up  with 
the  parent  metal  but  light  brass  is  lower. 

A  discouraging  feature  to  producers  who  have  closed 
down  their  properties  is  the  volume  of  copper  imports 
which  have  been  coming  in  at  a  rate  of  about  40,000,000 
pounds  in  January  and  February  and  about  30,000,000 
pounds  in   March. 


NEW  YORK  METAL 

MARKET  PR! 

CE 

-March  29.   1921 

Aijnl5,  1921 

Copper 

£       s        d 

£ 

s        d 

London,  standard  spot 

69     12       6 

68 

7      0 

Cents  per  Pound 

Cents 

per  Pound 

Prime  Lake. ...                                        . 

12  75-13  00 

12 

75— 13  00 

Electrolytic 

12  50—12  75 

12  75 

Casting 

12  00 

12  00 

Wirebase 

15  00 

15  00 

Lead,  trust  pru-e *. 

4  10 

4  25 

Antimony,                          ,  , 

5  12 

5   12 

Nickel,  ingot. , .               

41  GO 

41   00 

."^heetzinc,  f.o.b.  ..melter 

II   00 

1  1  no 

Zinc,  spot 

5   15 

5   15 

Tin 

29  25 

28  75 

.Aluminum,  98to99percent 

28  00 

28  00 

Heavy  coppfr  and  wire 
Brass,  heuvy 
Brass,  light    , 
Lead,  heavy 
Ziac,  old  scriip 


OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

9  50—10  00  9  50—10  25 

5  50—  5  75  5  50—  5  75 

4  00—  4  25  3  75—  4  00 

3   12—  3  62  3  50—  3  65 

2  87)-  3  UO  2  87!-  3  OC 
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The  Week 

IN  TRADE 


Prices    When    Quoted    Are    Those    Prevailing    at   the 

Opening  of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


WITHOUT  any  particular  spurt  in  business,  the  trend 
of  buying  seems  to  be  always  upward — slowly  up- 
ward. At  the  sam^  time  strikes  in  Boston  and  impending 
lockouts  in  Massachusetts,  the  state  legislative  investigation 
into  building  construction  at  Chicago  and  unsatisfactory 
negotiations  between  building  contractors  and  the  unions  in 
St.  Louis  all  tend  to  hold  up  constraction  in  those  territories. 
Building  is  better  in  the  South,  and  farmers  are  planting. 
There  the  municipalities  and  utilities  are  the  most  active. 
The  utilities  on  the  West  Coast  are  also  very  active  in  the 
pole  and  cross-arm  market.  Collections  are  improving  in 
New  England. 

There  have  been  few  general  price  changes  this  week, 
although  the  safety  switches  and  knife  switches  of  one 
producer  are  off  and  insulation  is  quoted  lower.  Jobber 
buying  is  light,  but  one  New  York  jobber  reports  a  return 
to  stock  buying  on  the  basis  of  low  price  levels.  Stocks  are 
good  with  jobbers  and  manufacturers  and  shipments  qu^ck. 


NEW  YORK 


The  tone  of  trade  this  week  is  decidedly  more  optimistic 
than  has  been  the  case  for  some  time  past.  Jobbers  report 
that  general  sales  are  improving,  more  inquiries  are  received 
and  there  is  more  strength  and  volume  to  demand.  This 
condition  is  not  noticeable  in  the  form  of  any  decided 
buying  spurt,  however,  rather  in  a  ven,'  slowly  improving 
market  whose  pulse  one  must  continuously  feel  to  notice 
the  change.  Several  supply  jobbing  houses  report  that 
total  sales  for  March  went  ahead  of  January  and  February. 

There  is  still  a  great  deal  of  shopping  around  on  the 
part  of  consumers,  and  prices  are  so  shaky  that  on  many 
items  a  buyer  almost  makes  his  own  price.  Safety  and 
open  knife  switches  were  reduced  in  price  by  a  leading 
manufacturer   the   first  of  the   month. 

For  the  most  part  jobbers  are  pursuing  their  previous 
policy  of  not  stocking  material  this  spring  but  of  depend- 
ing upon  current  supplies  and  replenishing  them  from 
other  jobbers  or  manufacturers  as  needed.  One  represent- 
ative house  at  least,  stating  that  it  expects  no  further 
radical  price  declines,  has  now  started  to  lay  in  a  sizable 
stock  on  all  standard  items,  varying  from  a  two  to  a  three 
months'  supply. 

Conduit. — The  market  on  i-in.  block  this  ,/eek  ranges 
from  $63.75  to  $71.50  and  for  1-in.  black  from  $131.60  to 
$137  per  1,000  ft.  in  2,500-ft.  lots,  though  higher  prices 
than  this  are  held.  Demand  is  spotty  among  different 
houses,  with  good  stocks. 

Flexible  Armored  Conductor. — Sales  are  not  hea\'y,  but 
seem  to  be  on  the  increase,  small  repair  jobs  accounting 
for  a  considerable  number  of  orders.  No.  14  two-wire, 
double-strip,  in  1,000-ft.  lots,  is  quoted  from  $62  to  $66. 

Rubber-Covered  Wire. — Plentiful  supplies  are  moving, 
although  slowly.  No.  14  single-braid  brings  from  $7.50  to 
$8.25  per  1,000  ft.  in  10,000-ft.  quantities. 

Porcelain. — Demand  is  very  slight  with  fair  stocks  on 
hand.  Jobbers'  prices  are  "all  over  the  lot"  since  the 
reduction  of  last  month. 

Outlet  Boxes. — Stocks  are  about  normal,  but  demand  is 
at  a  very  low  point.  Discounts  offered  by  jobbers  cover 
an  exti-emely  wide  range,  in  lots  of  100,  varying  from  2a 
to  40  per  cent  on  black  boxes  and  from  21  to  35  per  cent 
on  galvanized. 


Sockets. — On  pulls  listing  at  60  cents  each,  keys  at  33 
cents  and  keyless  at  30  cents  jobbers  allow  from  18  to 
20  per  cent  discount  in  standard  packages.  Stocks  vary 
greatly  in  size  but  are  being  held  down  as  much  as  possible 
as  supplies  are  not  moving  very  much. 

Safety  Switches. — Some  jobbers  report  little  demand, 
while  others  say  it  is  picking  up  and  is  fairly  good.  Stocks 
are  spotty.  The  Trumbull  Electric  Manufacturing  Company 
on  April  1  reduced  the  price  of  safety  switches  approxi- 
mately 14  per  cent  and  open  knife  switches  about  10 
per   cent. 

Dry  Cells. — Demand  is  only  fair  with  average  stocks 
on  hand.  Some  talk  is  heard  of  the  need  of  lower  prices, 
but  quotations  remain  unchanged,  with  No.  6  in  barrel 
lots   worth   36   cents. 

Bells  and  Buzzers. — Stocks  of  the  small  house  types  car- 
ried by  jobbers  are  small  and  orders  are  few  and  far 
between.  Manufacturers'  stocks  are  large,  but  in  several 
instances  production  is  continuing  on  the  expectation  of  a 
demand  coming  from  new  building  work.  Railway  types 
and  burglar  alarms  are  moving  slightly  better  than  the 
small  sizes.     Prices  remain  unchanged. 


CHICAGO 

Expected  stimulation  in  the  electrical  trade  has  thus  far 
failed  to  make  itself  felt  in  spite  of  the  volume  of  housing 
construction  that  has  been  put  under  way  in  the  past  few 
weeks.  Building  activity  has  been  brought  to  an  abrupt 
halt  by  tie  action  of  the  State  Legislature  in  appointing  a 
committee  to  investigate  all  phases  of  the  construction 
industry  in  Cook  County.  Prospective  builders  are  mai-k- 
ing  time  until  they  see  the  outcome. 

The  local  situation  depends  largely  on  the  action  of  the 
members  of  the  Chicago  Building  Trades  Council  next 
week.  The  contractors  have  submitted  a  new  wage  scale 
based  on  $1  an  hour  for  skilled  labor,  a  cut  of  20  per  cent. 
The  acceptance  of  this  scale  has  been  put  up  to  a  refer- 
endum of  the  membership,  on  which  the  vote  is  to  be  taken 
next  Tuesday.  An  acceptance  is  anticipated  and  should 
be  the  forerunner  of  an  immense  amount  of  work. 

Bare  Copper  Wire. — Quoted  on  an  18-cent  base  to  con- 
tractors. No.  8  bare  copper  wire  is  18i  to  19  cents  per 
pound  in  500-lb.  lots  and  No.  10  is  20 i  to  21  cents.  Quoted 
prices  are  being  adhered  to  by  most  jobbers,  there  b?ing 
less  willingness  to  shade  prices  in  order  to  get  business. 
A  steady  and  slightly  stronger  New  York  market  on  elec- 
trolytic copper  has  tended  to  strengthen  the  local  market 
in  copper  products. 

Insulated  Wire. — Rubber-covered  wire  has  shared  in  the 
price  stiffening  process,  $8  per  1,000  ft.  now  being  the  quoted 
price  on  No.  14  in  5,000-ft.  quantities,  with  no  price  cutting 
reported.  Weatherproof  remains  on  an  18-cent  base,  with 
No.  6  triple  braid  priced  at  19  cents  in  1,000-lb.  quantities. 
Business  in  insulated  wire  is  light. 

Magnet  Wire. — Jobbers  report  fair  business  in  the  more 
popular  sizes  with  stocks  just  about  right  to  meet  current 
demand.  No.  14  double-eotton-covered  is  quoted  at  29  cents 
per  pound.  Prices  are  firmly  held  and  any  variation  in  the 
near  future  should  be  upward. 

Black  Conduit. — Demand  remains  very  light  and  stocks 
in  all  hands  are  approaching  the  high  point.  Less  disposi- 
tion is  noted,  however,  to  shade  prices.  The  A-in.  size  is 
priced  at  $64  per  1,000  ft.  and  1-in.  at  $135  per  1,000  ft. 
in  5,000-lb.  lots. 

Flexible  Armored  Conductor. — Demand  is  very  light. 
Prices  are  firm,  No.  14  two-wire  double-strip  being  priced 
at  $62  to  $62.50  per  1,000  ft. 

Fuses. — Consumption  of  fuses  has  fallen  off  in  propor- 
tion to  the  shrinkage  in  general  manufacturing  activity, 
and  all  hands  hold  ample  stocks.  No  price  reductions  are 
found,  and  a  rather  stronger  tendency  is  noted. 

Knobs  and  Tubes. — Available  supply  now  seems  fairly 
plentiful  and  prices  are  considerably  firmer,  there  being 
absolutely  no  variation  from  quoted  prices.  In  barrels  th: 
No.  5i  split  knob  is  $18.80  per  1,000.  Porcelain  tubes, 
3  in.  X   I'g  in,,  in  barrels,  are  $8.30  per  1,000. 
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BOSTON 

Business  is  maikinp  time  this  week,  disturbed  labor  con- 
ditions holding-  back  buying  of  electrical  supplies.  Strikes 
in  Boston  are  inrtucncing  interior  conditions  somewhat.  In 
New  England  building  and  engineering  contracts  for  the 
week  ended  March  29  totaled  $2,770,600.  A  better  feeling 
is  noted  in  electrical  manufacturing  circles  in  this  section 
with  the  advent  of  spring.  Jobbers  are  buying  lightly  and 
delivei'ies  are  good  in  almost  every  line.  Collections  showed 
a  slight  improvement  in  the  last  week.  Stocks  are  low 
among  distributers  and  in  many  lines  factory  stocks  have 
been  accumulated  to  afford  prompt  shipment  in  case  of 
demand  ai'ising.  Part-time  operation  continues  in  not  a  few 
industrial  plants.  House-wiring  campaigns  in  some  cities 
are  yielding  excellent  results. 

Wire. — ^The  market  is  sluggish,  with  steady  prices.  Rub- 
ber-covered No.  14  is  settling  at  $8  per  1,000  ft.  in  5,000-ft. 
lots;  weatherproof  is  steady  at  17  cents  base,  and  demand 
is  light  for  bare. 

Ranges. — ^Awakening  interest  in  this  class  of  equipment 
is  noted  in  retail  sales  departments,  and  early  orders  are 
anticipated  for  installations  to  be  completed  before  sum- 
mer. Distributers  report  that  the  outlook  is  better  than 
for  some  time. 

Motors. — Large  stocks  have  been  built  up  in  the  fac- 
tories, and  little  trouble  is  experienced  in  obtaining  prompt 
shipments  of  virtually  all  of  the  commonly  used  sizes  and 
types  including  fractional-horsepower  machines.  Prices 
show  little  movement  at  present. 

Flexible  Armored  Conductor. — A  quiet  market  is  evi- 
dent with  fair  stocks  and  little  prospect  of  increased 
demand  until  construction  work  develops  better.  No.  14 
double-strip  sells  this  week  at  $67  per  M  in  1,000-ft.  lots. 

Non-Metallic  Flexible  Conduit. — Slow  sales  are  reported 
with  steady  prices  and  good  stocks  within  easy  reach.  For 
3^ -in.  $22  per  1,000  ft.  is  being  obtained,  and  the  A -in. 
size  commands   $24,  both  in  5,000-ft.  lots. 

Dry  Cells. — A  moderate  trade  is  being  handled  with 
ample  stocks  and  steady  prices.  In  barrel  lots  the  No.  6 
cells  bring  $37.35  per  100  and  the  ignition  type  $38.35. 

Flashlamps. — A  fair  renewal  business  is  going  across 
the  counter  and  new  sales  are  coming  along  well.  Buying 
is,  of  course,  light  compared  with  business  times,  but  the 
staple  demand  tends  to  increase. 

Appliances. — Vacuum-cleaner  sales  are  reported  dull  and 
domestic  heating  devices  are  moving  very  slowly  at  pres- 
ent. Hand-to-mouth  buying  is  the  rule.  Popular  interest 
is  not  abating,  however,  in  washers  and  ironers.  Radiant 
heaters  are  at  present  rather  overstocked  but  good  sales 
are  expected  in  the  near  future  when  the  fires  are  let  out. 
Sewing-machine  motors  are  being  featured  in  sales  efforts 
this  month.  Fans  are  not  being  stocked  much,  many  hav- 
ing been  carried  over  from  last  season.  Interest  in  indus- 
trial electric  heating  equipment  is  being  shown  in  the 
interior. 

Street-Lighting  Equipment. — New  life  is  appearing  in 
this  market,  owing  to  interest  displayed  in  communities 
considering  extensions  of  or  improvements  to  old  systems. 


ATLANTA 


Taken  as  a  whole  business  shows  a  slow  but  neverthe- 
less tangible  improvement  this  week  over  prior  weeks  of 
this  year.  The  spring  season  has  ushered  in  activities  in 
the  farming  section  and  planting  is  well  under  way  in  the 
southern  portion  of  the  state,  while  the  ground  is  being 
prepared  in  the  northern  portion.  Farm  labor  is  reported 
plentiful  and  of  improved  efficiency.  As  nearly  all  of  the 
cotton  has  been  put  up  as  collateral  on  loans,  the  slight 
improvement  in  the  sale  of  it  will  not  put  any  money  in 
the  hands  of  the  sellers  but  is  relieving  bank  conditions  and 
will  tend  to  make  money  slightly  easier  in  the  section 
affected.  The  retail  trade  in  nearly  all  of  the  smaller 
towns  is  very  slow  and  merchants  are  loathe  to  place 
heavy  orders,  as  they  are  unable  to  collect  their  outstand- 
ing accounts. 

Building  activities  are  sho\ving  a  healthy  increase,  espe- 


cially in  the  larger  cities.  Permits  for  March  in  Atlanta 
number  350,  valued  at  $1,094,000>  a  value  greater  than  for 
the  two  prior  months  combined.  Jobbers  report  conditions 
inproved  in  Columbus,  Savannah  and  Albany,  though  the 
rest  of  the  section  is  somewhat  quiet,  most  of  the  inquiries 
received  at  the  present  time  coming  from  utilities  and 
municipalities.  Industrial  plants  have  settled  back  into 
an  inactive  state  after  an  apparent  reawakening  sixty  days 
ago.  A  large  number  of  the  cotton  mills  in  the  section  are 
still  shut  down  or  on  a  part-time  basis. 

Poles. — The  market  is  very  dull,  few  orders  are  being 
placed  and  even  inquiries  are  scarce.  Producers  have  large 
stocks  on  hand,  but  there  is  no  immediate  prospect  of  fresh 
activity. 

Watt-Hour  Meters. — Jobbers  have  succeeded  in  accumu- 
lating fair  stocks  of  the  more  popular  sizes,  which  con- 
tinue to  move  satisfactorily,  the  demand  being  for  the 
5-amp.  and  10-amp.,  two-wire  and  thrSe-wire  types.  No 
price   reductions   are   to  be   noted. 

Washing  Machines. — With  heavy  stocks  on  hand,  the 
trade  is  welcoming  a  slight  increase  in  the  activity  of  this 
line.  The  agitation  for  a  greater  margin  of  profit  con- 
tinues to  be  the  subject  of  much  discussion  among  the 
retailers. 

Lightning  Arresters. — A  price  reduction  of  15  per  cent 
on  the  compression  type,  2,300  volts,  is  reported  this  week. 
The  approaching  summer  season  is  causing  a  brisk  move- 
ment in  this  line,  and  stocks  are  reported  in  good  condition, 

Pole-Line  Material. — Though  poles  are  not  moving,  cross- 
arms,  hardware  and  insulators  are  reported  fairly  active. 
Jobbers'  stocks  are  in  excellent  shape.  Prices,  standard 
fir  arms,  four-pin,  4-ft.,  78  cents;  braces,  ii-m.  x  24  in., 
$17.92  per  100;  pins,  J-in.  x  8  in.,  $4  per  100;  brackets, 
$4.28  per  100. 

Switch  and  Outlet  Boxes. — While  the  volume  is  small, 
steady  orders  are  being  received  for  this  line.  Local  stocks 
are  in  good  condition,  with  prices  on  switch  boxes  at  28 
cents  for  the  single-gang  type,  50  cents  for  the  double-gang. 

Wire.- — Rubber-covered  continues  to  be  the  more  active, 
though  weatherproof  is  being  moved  in  sizes  Nos.  6,  8 
and  10.  Local  stocks  are  in  good  shape,  vrith  prices  for 
rubber-covered  on  a  16-cent  base  and  weatherproof  on  a 
15J-cent  base. 

Heating  Devices. — No  movement  in  this  line  is  reported, 
while  jobbers  throughout  the  section  are  still  found  with 
very  heavy  stocks  on  hand.  This  is  particularly  true  of 
flatirons,  though  this  item  should  begin  to  show  signs  of 
life  in  the  next  thirty  days. 


ST.  LOUIS 


Construction  work  awaits  only  a  reduction  in  labor  costs 
to  open  up  in  substantial  manner,  but  the  wage  situation, 
contrary  to  expectations,  is  becoming  more  difficult  rather 
than  better.  The  building  contractors  and  the  unions  are 
not  only  getting  nowhere  in  their  negotiations  but  a  lock- 
out in  the  concrete  trade  is  now  reported  because  the  men 
will  not  accept  a  reduction  in  wages.  Sales  of  electrical 
goods  will  probably  continue  to  show  gradual  improvement, 
but  are  not  expected  to  be  generally  normal  until  the  wage 
difficulty  is  settled. 

Some  apprehension  was  felt  over  the  recent  freezing 
weather,  but  it  is  reported  that  wheat  and  other  crops 
were  not  injured  and  only  the  early  fruit  crop  was  affected. 
The  effect  on  the  electrical  industry  will  probably  be  nil. 

No  changes  in  prices  for  the  week  are  reported.  Stocks 
where  heavy  are  gradually  being  reduced.  Slight  increase 
in  demand  is  noted,  and  while  jobbers  and  dealers  are  by 
no  means  jubilant,  they  are  fairly  content  with  the  situr\tion 
and  look  to  the  future  with  confidence. 

Wire. — No.  14  rubber-covered  is  selling  satisfactorily,  but 
the  larger  sizes  are  moving  slowly.  The  price  as  a  rule  is 
from  $7.50  to  $8.10  per  1,000  ft.,  but  one  instance  is  reported 
where  a  large  block  was  sold  for  $7.  A  fair  demand  for 
bare  and  weatherproof  is  found.  Bare  wire  is  selling  on  a 
15i-cent  to  16S-cent  base,  but  one  jobber  has  quoted  on 
a  14-cent  base.  Weatherproof  is  selling  on  a  16-cent  base. 
Stocks  in  these  three  kinds  are  in  good  condition. 
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Flexible  Armored  Conductor. — Stocks  are  rather  heavy 
and  the  demand  is  slow;  No.  14  is  quoted  from  $65  to  $80 
per  1,000  ft. 

Magnet  Wire. — The  market  for  magnet  wire  is  virtually 
dead,  manufacturers  ha\ing  enough  on  hand  to  take  care 
of  the  requirements  for  some  time.  Jobbers'  stocks  are 
being  kept  down.     Quotations  are  on  an  18-cent  base. 

Lamp  Cord. — This  is  selling  fairly  well  in  a  very  com- 
petitive market.  No.  18  cotton  twisted  is  selling  at  $lf.50 
per  1,000  ft.  and  No.  18  silk  at  $33.45  per  1,000  ft. 

Schedule  Material. — Stocks  are  spotty  and  selling  is  ori 
a  close  basis.     Movement  is  very  slow  in  most  items. 

Insulators. — Demand  for  glass  insulators  is  quite  dull, 
stocks  are  in  good  shape  and  no  change  in  price  has  been 
reported  for  some  time.  The  demand  for  porcelain  insu- 
lators is  good  and  shows  improvement.  Stocks  are  prac- 
tically exhausted  and  thirty-day  to  sixty-day  deliveries 
are  offered. 

Fuses. — The  demand  for  fuses  is  better  than  it  has  been 
for  the  last  six  months  and  they  are  selling  well.  Stocks 
are  complete  and  in  good  condition. 

Poles  and  Cross-Arms.  —  Pole-line  ■  construction  shows 
more  activity  than  any  other  line.  Inquiries  are  on  a 
normal  basis  and  attractive  orders  are  appearing.  A  num- 
ber of  municipalities  within  a  100-mile  radius  of  Keokuk 
are  interested  in  obtaining  water  power,  and  some  bond 
issues  are  being  promulgated.  Ranier  fir  arms,  3J  in.  x 
4 J  in.,  are  quoted  as  follows:  Two-pin,  $46.73  per  100; 
four-pin,  $62.30;  six-pin,  $93.46 — all  for  quantities  over 
1,000  arms.  In  quantities  less  than  1,000  the  two-pin  arm 
is  quoted  at  $52.57. 

Ranges. — A  20  per  cent  increase  in  residential  gas  rates 
just  announced  may  tend  to  stimulate  local  range  sales, 
but  the  demand  at  present  is  extremely  dull. 


Schedule  Material. — Demand  is  showing  a  slight  increase 
from  week  to  week;  still  the  volume  is  not  nearly  as  large 
as  anticipated.  Building  gives  every  indication  of  begin- 
ning, but  the  major  portion  of  new  construction  is  confined 
to  homes. 


SEATTLE— PORTLAND 

Prospects  for  1921  crops  of  all  kinds  in  the  Northwest 
are  reported  as  exceptionally  favorable.  Wheat  has  come 
through  the  winter  satisfactorily,  and  there  will  be  vir- 
tually no  re-seeding.  Opportune  rains  and  warm  weather 
have  caused  deciduous  fruit  trees  to  bud  and  blossom 
pi'ofusely,  and  if  unseasonable  frosts  do  not  occur,  their 
yields  should  be  record  ones.  Lumber  mills  in  this  district 
continue  gi'adually  reopening,  but  production  is  still  only 
about  42  per  cent  of  normal  period.  Reductions  announced 
in  transcontinental  freight  rates  to  St.  Paul,  Omaha  and 
Chicago,  as  well  as  charter  rates  to  the  Orient,  are  ex- 
pected to  benefit  lumber  manufacturing  interests,  and  pros- 
pects for  the  remainder  of  the  year  are  bright.  The  peak 
of  non-employment  has  been  passed,  and  resumption  of 
operations  in  mills  and  logging  camps  and  the  Alaska 
mines,  coupled  with  the  beginning  of  agricultural  activities, 
is  gradually  relieving  the  congestion  in  the  cities. 

Manufacturers  in  both  the  Seattle  and  Portland  fields 
report  conditions  practically  unchanged  and  prospects  very 
poor  for  any  material  improvement  before  well  along  into 
the  second  quarter.  Jobbers  say  that  business  is  far  from 
brisk.  Short  buying  is  still  the  rule,  owing  both  to  a  con- 
tinuation of  the  buyers'  strike  and  a  feeling  by  the  dealer 
that  prices  have  not  reached  the  bottom.  As  if  in  response 
to  this  feeling,  prices  continue  tending  downward,  although 
the  decline  is  very  gradual.  During  the  past  week  reduc- 
tions were  noted  in  porcelain,  fuses,  conduit,  telephones, 
bells,  buzzers,  etc. 

Heaters. — Jobbers  have  full  stocks,  and  it  will  probably 
be  necessary  to  sacrifice  them  at  less  than  cost  to  move 
them.     Demand  is  negligible. 

Ranges. — Demand  has  not  shown  the  increase  predicted; 
if  anything  the  movement  has  slowed  up.  Slocks  of  all 
standard  lines  are  reported  in  good  condition  and  replen- 
ishments are  easily  obtainable. 

Vacuum  Cleaners. — During  the  past  week  in  Seattle  both 
jobbers  and  dealers  have  reported  a  considerable  increase 
in  sales,  and  it  is  believed  the  long-anticipated  movement 
has  actually  started.  All  types  are  in  fine  shape.  Prices 
have  shown  no  recent  chance. 


SAN  FRANCISCO 

In  glancing  around  the  larger  California  cities  there 
is  noted  a  suiTJrising  amount  of  large  building  which  is 
now  about  ready  for  the  electrical  work.  However,  therfe 
is  a  shortage  of  jobs  just  now;  for  while  a  number  of 
permits  are  being  issued  it  appears  that  many  of  them 
are  being  held  over.  Counter  business  picked  up  con- 
siderably during  the  last  two  weeks  of  March  and  appli- 
ances are  moving  much  better.  Manufacturers,  jobbers 
and  dealers  have  combined  to  restore  confidence  in  the 
market  and  to  convince  the  public  of  the  justice  of  pre- 
vailing prices,  and  a  healthier  tone  is  manifested. 

Collections  are  good.  Particular  attention  is  being  paid 
to  a  common-sense  method  of  accounting  to  be  used  uni- 
formly by  electrical  dealers.  Several  of  the  jobbers  have 
supplemented  the  staffs  of  their  credit  departments  by  the 
addition  of  a  sort  of  traveling  accountant.  It  is  pi-edicted 
that  the  prosperity  of  districts  dependent  upon  certain 
fruits,  vegetables  and  nuts,  will  be  seriously  affected  by 
the  inability  of  packei-s  and  growers'  associations  to  come 
to  terms  over  standard  prices.  This  has  resulted  in  the 
carrying  over  of  huge  stores  of  unmarketed  fruit  into 
1921.  Packing  and  canning  firms  have  curtailed  their 
operations. 

Poles. — One  class  of  customer  that  is  buying  heavily  at 
the  present  time  is  the  power  companies.  Many  carload 
orders  of  poles  have  been  received  for  shipment  to  various 
companies.  Local  stocks  are  small  and  for  emergency 
purposes  only.  The  orders  received  are  for  direct  ship- 
ment from  the  mills  in  the  Pacific  Northwest.  About  four- 
teen carloads  of  poles  have  been  ordered  during-  the  last 
week  or  so. 

Cross-Arms. — In  this  line,  too,  many  good  sales  are  re- 
ported. Deliveries  are  now  good  because  of  the  gradual 
restoration  of  better  labor  conditions  and  normal  business 
at  the  mills. 


SALT  LAKE  CITY— DENVER 

The  industrial  event  of  outstanding  significance  in  the 
Intermountain  section  is  the  complete  shutdown  of  the 
copper  mines.  Operations  are  at  a  standstill,  and  when 
activities  will  resume  no  one  ventures  to  say.  Electrical 
men,  along  with  all  other  classes  of  merchants  and  jobbers, 
are  going  to  be  both  directly  and  indirectly  affected  as 
the  copper  mines  have  been  large  users  of  energy.  The 
cessation  of  mining  work  will  thus  create  a  surplus  of 
energy  that  it  will  be  difficult  to  divert  without  some  radical 
readjustments.  The  copper  companies  have  also  been  among 
the  best  and  most  regular  customers  of  jobbers  for  elec- 
trical materials  and  equipment.  This  large  demand  will 
cease  forthwith   and  leave  merchants  seeking  new  outlets. 

The  indirect  effect  will  be  an  immediate  and  marked  fall- 
ing off  in  the  demand  for  line  materials  and  electrical 
supplies  on  the  part  of  the  central  stations.  It  is  felt  that 
there  will  be  months  ahead  of  marking  time  and  retrench- 
ing in  building  and  construction  work.  In  spite  of  the  new 
discouragement,  however,  business  men  are  determined  to 
push  ahead  and  to  bring  about  the  much-needed  regenera- 
tion in  trade  and  commerce.  In  late  months  they  have 
acquired  the  habit  of  optimism  and  are  not  disposed  to  be 
downhearted  over  the  calamity  to  the  copper  industry.  A 
movement  that  is  being  watched  with  eager  interest  is  th3 
boring  for  oil  in  southeastern  Utah  by  the  National  Oil 
Corporation.  If  oil  is  found  in  commercial  quantities,  elec- 
tric companies  will  immediately  construct  lines  to  the  bases 
of  operation.  This  will  mean  electric  service  to  hundreds 
of  new  homes  and  a  boom  in  the  electric  industry  generally. 
Collections  are  unimproved.  Shipments  are  good  and  job- 
bers' and  dealers'  stocks  generally  satisfactoi-y.  Noticeable 
improvement  has  been  made  in  the  building  situation, 
interest  being  especially  shown  in  the  construction  of  new 
homes  and  apartment  houses  in  the  larger  cities. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Doubled  Capacity  of  Colonial 
Chandelier  Works 

With  its  plant  running  full  and 
even  for  a  couple  hours  at  n'ght,  the 
Colonial  Chandelier  Worl-.s,  122  Center 
Street,  New  York,  is  making  altei-- 
ations  and  adding  machines  which  will 
about  double  the  capacity.  At  the 
same  time,  the  company  is  extending  its 
distribution  through  electrical  supply 
jobbers  throughout  the  Eastern  and 
Middle   Wstern    States. 


Improved  Stock  Service  for 
Piedmont  Electric 

The  Piedmont  Electric  Company, 
Ashville,  N.  C,  announces  that  it  has 
been  made  direct  factory  representative 
in  its  territory  of  Duncan  meters  and 
transformers.  This  jobber  has  sold 
these  products  exclusively  for  fourteen 
years,  but  now  it  expects  to  be  able  to 
give  better  service  under  its  new 
arrangements.  It  can  make  immediate 
warehouse  shipments  on  transformers 
up  to  10  kw.  in  standard  voltages  and 
alternating-current  meters  in  single- 
phase  and  three-phase  up  to  50  amps. 


pete  with  the  goods  of  the  respondent. 
In  consideration  of  this  tying  feature 
the  complaint  further  shows  that  the 
Standard  company  allows  a  discount  of 
10  per  cent  to  those  of  its  customers 
who  faithfully  perform  this  contract 
and  refrain  from  handling  competing 
lines  of  goods.  The  complaint  avers 
that  this  practice  lessens  competition. 
The  complaint  is  also  directed  to  the 
company's  system  of  fixing  prices  at 
which  its  appliances  are  sold  upon  con- 
dition that  its  customers  will  maintain 
such  standard  prices  fixed  by  the  com- 
pany. Thirty  days  are  allowed  for  fil- 
ing answer,  after  which  time  the  case 
will  be  heard  on  its  merits  on  May  17, 
or  as  soon  thereafter  as  it  can  be 
reached  on  the  calendar. 


ventories  has  been  considerably  offset 
by  strenuous  sales  efforts  and  by  re- 
duction in  the  production  costs  and 
general  overhead  expenses.  January 
of  the  present  year  shows  considerable 
improvement  in  business  over  Decem- 
ber, 1920 — the  company's  low  point — 
and  February  and  March  have  shown 
still  further  improvement.  The  pres- 
ent financial  position  also  shows  a 
decided  improvement  over  that  of  Dec. 
31  by  reason  of  a  substantial  reduction 
in  the  liabilities.  Surplus,  after  allow- 
ing for  plant  values,  amount  to  $3,929,- 
862. 


Gregory  Electric's  Balance  Sheet 
Favorable 

The  Gregory  Electric  Company,  Six- 
teenth and  Wood  Streets,  Chicago,  deal- 
er in  used  electrical  machinery,  shows 
a  surplus  as  of  March  1,  1921,  of  $258,- 
756,  as  against  $204,413  on  that  date  of 
1920  and  $203,542  in  1919.  Total  assets 
on  those  respective  dates  amounted  to 
$790,681,  $498,685  and  $475,351.  On 
March  1,  1921,  materials,  supplies  and 
stock  in  process  of  manufacture  were 
worth  $267,864.  The  company's  earn- 
ings were  high  in  1916  and  1917,  but 
dropped  off  in  1918  and  again  in  1919. 
In  1920  they  advanced  again  33  per 
cent. 

Another  Citation  on  Alleged 
Unfair  Competition 

Upon  application  for  the  issuance  of 
a  complaint,  the  Federal  Trade  Com- 
mission has,  as  required  by  law,  the 
public  interest  appearing,  cited  the 
Standard  Electric  Manufacturing  Com- 
pany, Chicago,  in  complaint  for  the 
use  of  tying  contracts  and  unfair  com- 
petitive methods  in  the  manufacture 
and  sale  of  electric  appliances  in  inter- 
state commerce. 

The  tying  feature  of  the  contract  to 
which  the  complaint  is  directed  pro- 
vides that  customers  of  the  Standard 
Electric  Manufacturing  Company  agree 
not  to  solicit  orders  for  or  to  sell  goods 
of  any  kind  or  character  that  will  com- 


Larger  Space  Bought  by  Bullock 
Manufacturing  Company 

When  the  Bullock  Manufacturing 
Company  moves  into  the  building  it  has 
just  purchased  at  356-358  West  Fortieth 
Street,  New  York,  in  July  or  August, 
it  will  have  available  for  manufacturing 
lighting  fixtures  and  equipment  about 
150  per  cent  more  space  than  it  has  at 
present  at  its  works  at  408  West 
Thirteenth  Street.  Whether  all  this 
space  will  be  used  for  this  purpose  will 
be  determined  by  business  conditions 
later  in  the  summer.  The  company  is 
working  full  time  now  and  has  a  good 
volume  booked  ahead.  The  new  build 
ing  is  six  stories,  40  ft.  x  50  ft. 


Reorganization  of  Consulting 
Engineers'  Business 

Johnson  &  Benham,  Inc.,  consulting 
engineers  of  New  York  and  Kansas 
City,  Mo.,  announce  the  reorganization 
of  the  business.  All  contracts  and  busi- 
ness of  the  New  York  office  have  been 
taken  over  by  the  George  A.  Johnson 
Company,  Inc.,  the  members  thereof 
being  George  A.  Johnson,  Harold  C. 
Stevens,  Nelson  B.  Wolfe,  Charles  R. 
Wyckoff  and  Harry  B.  Joyce.  The  main 
offices  of  the  corporation  are  at  150 
Nassau  Street,  New  York.  All  contracts 
and  business  of  the  Kansas  City  office 
have  been  taken  over  by  Benham  & 
Mullergren,  a  partnership  consisting  of 
Webster  L.  Benham  and  Arthur  L. 
Mullergren,  with  offices  in  the  Firestone 
Building,  Kansas  City. 


New  House  Organ  of  Hygrade 
Lamp  Company 

The  Hygrade  Lamp  Company,  Salem, 
Mass.,  is  issuing  through  its  lamp  dis- 
tributers and  jobbers  a  new  house 
organ  called  the  Hygrade  Triangle. 
The  sheet  is  for  the  purpose  of  giving 
news  about  lamps  and  lighting  and  also 
facts  about  Hygrade  lamps. 


Trumbull's  February  Billings 
Good 

February  of  last  year  was  supposed 
to  be  a  pretty  good  month  in  the  elec- 
trical business.  February  of  this  year 
couldn't  have  been  so  bad  for  the  Trum- 
bull Electric  Manufacturing  Company, 
Plainville,  Conn.,  for,  according  to  the 
March  Tnimbull  Cheer,  the  company's 
factory  output  for  February,  1921,  was 
ahead  of  that  of  February,  1920.  The 
company  billed  out  more  stuff  this 
February  than  last. 


Royal  Electric  Adds  Air-Break 
Switch  Line 

The  Royal  Electric  Manufacturing 
Company,  Chicago,  is  adding  to  its 
products  a  line  of  pole-type,  vertical- 
air-break  switches,  with  remote  me- 
chanical control  designed  for  rural  serv- 
ice line  use.  The  switches  will  be  sup- 
plied in  capacities  up  to  150  amp.  and 
at  voltages  up  to  16,500  and  will  be 
equipped  with  fuses,  choke  coils  and 
series  lightning  arresters  with  series 
resistance. 


Graton  &  Knight's  1920 
Business  High 

In  its  annual  report  for  the  year 
ended  Dee.  31,  1920,  the  Graton  & 
Knight  Manufacturing  Company,  Wor- 
cester, Mass.,  leather-belt  manufac- 
turers, states  that  it  has  rounded  out 
the  year  with  its  sales  by  far  the  best 
in  its  history,  with  the  single  excep- 
tion of  the  war  contract  period  in  1918. 
The  year  ended  with  the  company  in 
a  strong  financial  position.  The  loss 
sustained  by  shrinkage  in  value  of  in- 


Gray  &  Davis  Looks  for  Good 
Operating  Profits 

In  the  annual  report  of  Gray  &  Davis, 
Inc.,  Cambridge,  Mass.,  for  the  year 
ended  Dec.  31,  1920,  sales  for  the  seven 
months  ended  July  31  for  both  the 
Cambridge  and  Amesbury  plants  are 
stated  to  have  been  $2,806,190.  Net  loss 
on  this  operation  amounted  to  $463,100. 
In  this  period,  however,  no  depreciation 
charges  were  included.  On  Aug.  1,  the 
company  entered  into  a  sales  contract 
with  the  American  Bosch  Magneto 
Corporation  under  which  contract  the 
Bosch  company  became  the  selling 
agent  for  the  product  of  the  Gray  & 
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Davis  Cambridge  plant.  At  this  time 
the  Bosch  company  assumed  control  of 
the  manufacturing  operations  both  at 
the  Cambridge  and  Amesbury  plants, 
and  during  the  last  five  months  of  the 
year  worked  at  revamping  manufactur- 
ing processes  and  generally  getting 
both  plants  in  the  best  possible  physical 
shape  for  economical  operation.  As  of 
Dec.  31,  unfilled  orders  on  the  books  of 
Gray  &  Davis,  Inc.,  amounted  to  $4,111,- 
124. 

During  the  last  five  months  of  1920 
sales  at  the  two  plants  amounted  to 
$1,293,490,  while  net  operating  loss 
showed  $4,998  after  charging  into  pro- 
duction costs  depreciations  of  $91,824. 
Shipments  were  curtailed  almost  entire- 
ly during  the  last  three  months  of  the 
year.  With  the  inventories  written  at 
replacement  value  and  with  manufac- 
turing processes  revamped,  the  com- 
pany feels  that  it  is  safe  to  assume  that 
immediately  business  starts  in  any  rea- 
sonable volume  very  satisfactory  profits 
will  be  forthcoming. 


the  advantage  of  the  experience  of  its 
own  retail  department  to  act  as  a  guide 
in  offering  to  other  dealers  advice  and 
service. 


Electric  Box  &  Cover  Company 

Organized  from  Metals 

Stamping  Company 

The  new  name  of  the  Metals  Stamp- 
ing &  Manufacturing  Company,  Inc.,  29 
Avenue  C,  Newark.  N.  J.,  is  the  Elec- 
tric Box  &  Cover  Company.  In  addition 
to  manufacturing  various  metal  parts 
the  new  company  is  making  electric 
outlet  boxes  and  covers.  Albert  J.  Slap 
is  at  the  head  of  sales. 


Laundryette  Publishes  Sales 
Bulletin 

The  Laundryette  Manufacturing  Com- 
pany, 1190  East  One  Hundred  and 
Fifty-second  Street,  Cleveland,  an- 
nounces the  recent  publication  of  the 
first  number  of  its  new  sales  bulletin 
to  be  known  as  the  "Dryer."  This  little 
bearer  of  advertising  and  selling  ideas 
will  be  sent  from  time  to  time  to  each 
"Laun-Dry-Ette"  dealer. 


J.  F.  Buchanan's  Jobbing  Busi- 
ness Being  Expanded 

In  line  with  plans  to  extend  the 
wholesale  end  of  its  business  and  to 
keep  pace  with  its  development,  the 
J.  F.  Buchanan  Supply  Company,  1719 
Chestnut  Street,  Philadelphia,  has 
appointed  A.  M.  Little  as  its  manager, 
as  announced  on  page  792  of  last  week's 
Electrical  World.  At  present  the 
company's  wholesale  stock  is  in  build- 
ings at  the  rear  of  its  retail  store  at 
1715  Chestnut  Street,  but  it  is  planned 
under  Mr.  Little's  supervision  to  secure 
a  modern,  well-appointed  building  in 
the  wholsale  district  into  which  the 
wholesale  stock,  offices,  etc.,  will  be 
moved  and  the  jobbing  business  carried 
on.  At  the  present  location  the  retail, 
contracting  and  repair  business  will  be 
continued  as  a  separate  business  under 
the  name  J.  F.  Buchanan  Company, 
buying  as  such  from  the  J.  F.  Buchanan 
Supply  Company. 

The  Supply  company  believes  that  in 
its  relations  with  dealers  it  will  have 


Delta-Star  Expands  Sales 
Organization 

The  Delta- Star  Electric  Company, 
2433  Fulton  Street,  Chicago,  has  recent- 
ly opened  offices  in  the  Interstate  Build- 
ing, Kansas  City,  Mo.,  and  at  411  South 
Main  Street,  Los  Angeles,  Cal.  The 
Rochester  (N.  Y.)  office  has  been 
transferred  from  the  E.  &  B.  Building 
to  larger  quarters  in  the  Chamber  of 
Commerce  Building. 


Million-Dollar  Order  for 
Springfield  Boilers 

The  order  for  the  boilers  for  the  new 
Hell  Gate  station  of  the  United  Elec- 
tric Light  &  Power  Company,  New 
York,  went  to  the  Springfield  Boiler 
Company,  Springfield,  111.  This  order, 
it  was  learned,  ran  in  excess  of  $1,000,- 
000.  These  boilers,  which  will  be 
among  the  largest  in  existence,  will 
have  a  rating  of  1,890  hp.  So  far  but 
twelve  boilers  have  been  ordered,  but 
provision  has  been  made  for  twenty- 
four  ultimately. 


Holdings  of  International  Com- 
bustion Engineering 
Corporation 

What  has  been  characterized  as 
one  of  the  biggest  accomplishments  in 
the  development  of  stoker  business  and 
combustion  business  generally  thus  far 
is  the  organization  of  the  International 
Combustion  Engineering  Corporation  to 
control  the  Combustion  Engineering 
Corporation  of  New  York  and  the 
Underfeed  Stoker  Company,  Ltd.,  of 
London,  England.  It  owns  almost  all 
the  stock  of  both  these  companies  and 
of  course  controls  also  their  subsidiary 
companies  and  representatives.  The 
Underfeed  company  occupies  in  Eng- 
land a  position  similar  to  that  of  the 
Combustion  company  in  this  country, 
and  the  former  company  has  agencies 
and  representatives  throughout  the 
world. 


Austin  Machinery  to  Rebuild 
Burned  Plant 

Announcement  is  made  by  the  Austin 
Machinery  Corporation,  609  Railway 
Exchange  Building,  Chicago,  that  the 
plant  recently  destroyed  by  fire  at  Win- 
throp  Harbor,  111.,  will  be  rebuilt.  This 
is  deemed  advisable  as  the  location  of 
this  plant  particularly  facilitates  pro- 
duction for  the  West  and  Northwest 
territory.  The  company  has  developed 
a  group  of  subsidiary  corporations  and 
large  agencies  with  extensive  ware- 
houses carrying  stocks  in  order  to  over- 
come the  delays  incident  to  late  spring 
and  summer  ordering.  The  plant  of 
the  Fairmont  Mining  Machinery  Com- 
pany, Fairmont,  W.  Va.,  where  exten- 
sive improvements  are  planned,  has 
recently  become  one  of  those  comprised 
in  this  consolidated  group. 


The  Runzel-Lenz  Electric  Manufac- 
turing Company,  1751-55  North  West- 
ern Avenue,  Chicago,  is  reported  to 
have  awarded  a  contract  for  a  two- 
story  addition  to  its  plant,  to  cost  about 
$20,000.  The  company  manufactures 
lamp  cords  and  annunciator  wire. 

The  Edward  Valve  &  Manufacturing 
Company,  72  West  Adams  Street,  Chi- 
cago, is  reported  to  be  making  arrange- 
ments to  rebuild  the  portion  of  its  East 
Chicago  (Ind.)  plant  recently  destroyed 
by  fire.     Cost  is  estimated  at  $350,000. 

The  Wolke  Lead  Batteries  Company, 
Louisville,  Ky.,  successor  to  the  Peer- 
less Storage  Battery  Company,  has  filed 
notice  of  increase  in  capital  stock  from 
$500,000  to  $1,250,000,  the  proceeds  to 
be  used  for  expansion  purposes. 

Daniel  J.  P.  Jones,  formerly  con- 
nected with  the  Chicago  office  of  the 
Economy  Fuse  &  Manufacturing  Com- 
pany, has  been  appointed  sales  repre- 
sentative of  the  company  in  Michigan 
and  vi^ill  have  his  headquarters  in 
Grand  Rapids. 

The  Trammell  Electric  Lamp  Com- 
pany, 21  South  Broad  Street,  Atlanta, 
Ga.,  has  made  arrangements  with  the 
Lux  Manufacturing  Company,  Hoboken, 
N.  J.,  manufacturer  of  tungsten  and 
nitrogen  lamps,  to  distribute  its  prod- 
ucts in  the  Atlanta  district. 

The  Sampson  Manufacturing  Com- 
pany, 4244  West  Lake  Street,  Chicago, 
manufacturer  of  electric  and  gas  fix- 
tures, has  completed  plans  for  the  erec- 
tion of  a  one-story  plant,  40  ft.  x  125 
ft.,  on  West  Lake  Street,  to  replace  a 
building  recently  destroyed  by  fire. 

The  Michigan  Stamping  Company. 
3171  Bellevue  Avenue,  Detroit,  has 
awarded  contract  for  construction  of  a 
one-story  factory,  60  ft.  x  480  ft.,  on 
Bellevue  Avenue. 

The  Power  Manufacturing  Company, 
Marion,  Ohio,  manufacturer  of  Primm 
heavy-duty  oil  engines,  has  established 
an  office  at  114  Liberty  Street,  New 
York  City,  in  charge  of  H.  L.  Dean. 

The  Morgan-Gardner  Electric  Com- 
pany, Chicago,  has  removed  its  general 
offices  to  its  plant  at  2624  Shields 
Avenue. 

The  Binghamton  Electric  Truck  Com- 
pany, Binghamton,  N.  Y.,  has  filed  no- 
tice of  increase  in  capital  stock  from 
$200,000  to  $1,200,000. 

The  Tafel  Hectric  Company.  Louis- 
ville, Ky.,  has  filed  notice  of  increase 
in  capital  stock  from  $150,000  to  $175,- 
000. 

The  Crocker-Wheeler  Company,  Am- 
pere, N.  J.,  has  moved  its  Boston  office 
to  171  High  Street  (Cornhill  Square), 
where  it  has  larger  quarters.  L.  S. 
Howland  continues  as  district  manager. 

The  Buffalo  Chandelier  Corporation, 
Buffalo,  N.  Y.,  has  filed  notice  of  in- 
crease in  capital  stock  from  $50,000  to 
$125,000. 

The  Ames  Iron  Works,  Oswego,  N. 
Y.,  will  early  in  April  establish  direct 
branch  sales  and  service  offices  at  1033- 
1035  Commercial  Trust  Building,  Phila- 
delphia, under  direction  of  E.  A.  Hahl 
and  H.  Schluter  as    district  managers. 
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Foreign  Trade  Notes 


ELIOCTRIFYING  ROUMANIAN  RAIL- 
ROADS.— The  Bukarest  government  is  con- 
sidering tile  electrification  of  a  number  of 
its  railroads.  Large  orders  have  already 
been  placed  in  Germany,  the  Orenslein- 
Koppel  Works  alone  having  received  orders 
to  the  amount  of  9o,nou.000  marks.  It  is 
reported  that  additional  orders  will  be 
placed  in  the  near  future. 

S^TiDISH  COMMISSION  TO  STUDY 
SWISS  ELECTRIFICATION.  —  Advices 
from  Switzerland  state  that  during  the  next 
few  weeks  a  commission  of  foreign  engi- 
neers will  visit  Switzerland  for  the  purpose 
of  studying  the  electrification  of  the  Swiss 
railroads.  The  commission  will  be  com- 
posed of  three  American  and  three  Swedish 
engineers.  Mr.  Oefverholmen,  the  Director 
General  of  the  Swedish  State  Railways, 
heads  the  commission.  The  foreign  engi- 
neers will  inspect  the  Gotthard  and  Lotsch- 
berg  lines  and  the  large  new  power  stations 
on   both  of  these  lines. 

DEVELOPMENT  OF  WATER  POWER 
IN  FINLAND. — It  is  stated  on  advice  from 
Switzerland  that  of  all  the  States  formerly 
belonging  to  the  Rifcsian  Empire,  none  is 
making  such  efforts  to  improve  its  economic 
and  industrial  conditions  as  Finland.  This 
country  is  extremely  rich  in  water  power, 
and  the  Finnish  Diet  has  now  passed  a  law 
according  to  which  the  great  waterfalls 
at  Imatra  and  Aujala  will  be  exploited  for 
industrial  purposes.  Large  power  stations 
will  be  erected  at  a  cost  of  SOn.dOO.fiOO 
Finnish  marks,  which  amount  has  been  ap- 
propriated by  the  Diet.  It  is  expected  that 
the  electrification  of  the  railroads  will  also 
be  started   in   the  near   future. 

NEW  MUNICIPAL  ELECTRIC  PLANT 
PROPOSED  FOR  SYDNEY.  AUSTRALIA. 
— According  to  the  report  of  Forbes  Mac- 
kay.  city  electrical  engineer,  to  the  City 
Council  of  Sydney,  Australia,  the  present 
municipal  electric  plant  will  have  reached 
its  limits  of  supply  by  1925,  and  as  there 
is  no  room  for  further  extension  on  the 
Pyrmont  site,  a  complete  new  building  and 
plant  must  be  provided.  The  purchase  of 
one  of  the  coal  mines  south  of  Sydney  and 
the  locating  of  the  proposed  plant  there  has 
been  recommended.  The  cost  of  the  plant 
completed  is  estimated  at  between  £4.000- 
000    and    £5,000,000. 

DEVELOPMENT  OF  CHILEANWATER- 
POWER  RESOURCES. — The  water  power 
resources  in  the  central  provinces  of  Chile, 
according  to  Electrical  Industries,  are  to  be 
utilized  to  generate  electricity  for  Santiago, 
Valparaiso  and  neighboring  cities  and 
towns.  A  company,  capitalized  at  $3.2.50.- 
000,  has  been  organized  for  the  purpose, 
and  work  has  been  started  on  a  hydro- 
electric plant  on  the  Colorado  River,  near 
Santiago,  where  it  is  expected  that  18,000 
hp.  ran  be  developed.  The  project  is  backed 
largely  by  Chilean  capital.  Until  recently 
no  W'ater-power  concessions  in  Chile  were 
granted  by  the  President  of  the  Republic 
for  more  than  thirty-flve  years,  but  the 
latest  concessions  are  said  to  be  perpetual. 

DEMAND  FOR  ELECTRICAL  GOODS 
IN  SI  AM. — Owing  to  the  fact  that  no  elec- 
trical apparatus  of  any  kind  is  manufac- 
tured in  Siam  there  is  a  demand  for  all 
classes  of  electrical  goods  with  the  addition 
of  specialties  needed  for  a  tropical  country. 
Bangkok,  according  to  Carl  C.  Hansen,  vice- 
consul,  is  the  only  city  furnished  with 
electric  light  and  power  stations,  of  which 
there  are  two,  the  Siam  Electricity  Com- 
pany, Ltd.,  and  the  Samson  Power  station. 
The  customs  records  show  that  the  United 
States,  with  cxport.>;  of  nearly  $90,000,  was 
the  heaviest  contributor  to  the  imports  of 
electrical  goods  during  the  calendar  year 
1920.  Electric  lighting  sets  of  various 
makes  and  sizes  are  advertised  in  the  local 
press,  but  the  demand  seems  to  be  moderate 
and  limited  to  the  provinces.  The  import 
<luty  on  all  electrical  goods  is  3  per  cent 
ad  valorem. 

DT7\'ELnPMENT  OF  WATER  POWER 
IN  QUEENSLAND  RECOMMENDED.  — 
A  final  report  submitted  l)y  Mr.  Crowley, 
a  government  expert,  on  the  a  ter-power 
possibilities  of  Queensland,  Australia,  ac- 
cording to  Engineering,  states  that  the 
northern  hydro-electric  scheme  is  capable 
of  developing  about  50,000  hp.  He  recom- 
mends that  surveys  be  made  at  once  of  the 
Barron,  Mount  Spec  and  Mackay  waters 
and  advises  that  the  first  work  should  be 
done  on  the  Barron  River.  If  possible, 
surveys  should  be  made  simultaneously  of 
the  Mount  Spec  and  Mackay  waters.  Then 
plans  should  be  prepared  and  tenders  called 


for  the  initial  lO.OOO-hp.  plant  with  pro- 
\'ision  for  three  others  as  soon  as  wanted. 
If  the  plants  were  built,  the  Barron  and 
Tully  Rivers  would  act  as  main  feeders  for 
the  northern  system. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number. 

A  mercantile  firm  in  India  (No.  34,632) 
desires  to  purchase  and  secure  an  agency 
for  everything  electrical,  electric  passenger 
and  freight  elevators,  etc. 

A  firm  of  commercial  agents  in  Australia 
(No.  34,633)  desires  to  secure  the  exclusive 
representation  of  manufacturers  for  the 
sale  of  electrical  and  ventilating  machinery 
as  well  as  motors  and  accessories. 

A  trading  company  in  Australia  (No. 
34,645)  desires  to  secure  an  agency  for  the 
sale  of  all  classes  of  electrical  goods, 
switches,  holders,  connections,  lamps,  mo- 
tors and  generators  (large  and  small).  Tlie 
voltage  principally  used  is  240. 


New  Apparatus  and  Publications 


SOLDER. — The  Union  Smelting  &  Refin- 
ing Company,  Inc.,  St.  Charles  Street.  New- 
ark, N.  J.,  is  putting  out  a  new  handy- 
package  "Usarco"  solder  in  stick  form  for 
electrical  use. 

11.LECTRIC  VEHICLE  WHEEL.  —  The 
Electric  Wheel  Company  (Associates)  has 
designed  a  new  electric  motor  in  the  wheel 
drive  for  commercial  and  industrial  trucks. 

STEEL  TOWERS. — Archbold-Brady  Com- 
pany, Syracuse,  N.  Y..  has  issued  a  pam- 
phlet on  the  transmission  lines  of  the 
Niagara  Falls  Power  Company. 

ACCEPTANCES.  —  "Acceptances.  Trade 
and  Bankers'  "  is  the  title  of  a  new  book 
just  published  by  D.  Appleton  &  Company, 
New  York  City,  written  by  Park  Mathew- 
son,  vice-president  of  the  Business  Bourse, 
New    York. 

OVERHEAD  EXPENSES.— Chamber  of 
Commerce  of  the  United  States  of  America, 
Mills  Building,  Washington.  D.  C,  has  just 
issued  a  pamphlet  on  "Overhead  Expenses : 
How  to  Distribute  Them  in  Good  and  Bad 
Times." 

HIGH-TENSION  SWITCHES.  —  The 
Royal  Electiic  Manufacturing  Company, 
Chicago,  is  issuing  bulletins  No.s.  20  and  25 
inclusive,  describing  a  new  line  of  air- 
break  switch,  fuse  and  lightning  arrester 
equipment  for  farm-service  lines,  high-ten- 
sion air-break  switch  equipment  and  out- 
door bus  supports. 

MILL-TYPE  LAMP.— A  new  tipless  mill- 
type  lamp  for  rough  service,  25-watt  and 
50-watt  sizes,  110  volts  and  220  volts,  has 
been  brought  out  by  the  Hygrade  Lamp 
Company,   Salem,   Mass. 

TRADEMARKS.  —  "The  Work  of  the 
Trade-Mark  Bureau"  is  the  title  of  a  book- 
let distributed  by  Mida's  Trade-Mark  Bu- 
reau, Ellsworth   Building,  Chicago. 

SWITCHBOARDS.- The  General  Electric 
Company  has  issued  bulletin  No.  47,030A, 
superseding  bulletin  No.  47,030,  entitled 
"Switchboards  •  for   Merchant   Ships." 

EVAPOR.ATORS.  —  "Lillie  Evaporators 
for  Waste  Waters  and  .Solutions  Generally" 
is  the  title  of  bulletin  11  distributed  by  the 
Wheeler  Condenser  &  Engineering  Com- 
pany, Carteret,  N.  J.,  describing  the  Lillie 
evaporator. 

RADIO  BATTERY.— The  Ship  Owners' 
Radio  Service.  Inc.,  80  Washington  Street. 
New  York  City,  is  distributing  a  four-page 
leaflet  describing  its  "Sorsinc"  new  "B" 
battery,  designed  for  tube  transmission  and 
reception  purposes. 

PLUGS  AND  RECEPTACLE  HOUSINGS. 
— -The  Crouse-Hinds  Company,  Syracuse. 
N.  Y.,  is  distributing  a  four-page  pamphlet 
covering  its  BRJ  receptacle  housings,  MK 
si'ries  of  condulets  and  MF  switches. 

POWER  TRANSMISSION  DEVICES. — 
"Link-Belt  Silent  Chain"  is  the  title  of  data 
book  No.  12.  being  distributed  by  the  Link- 
Belt  Company,  Chicago.  The  company  has 
also  issued  book  No.  425  on  textile  ma- 
chinery and  bulletin  No.  282  on  the  dye- 
making  industry. 


ELECTRIC  SNOW  MACHINE.— The  B. 
L.  Schmidt  Company.  Davenpoi-t,  Iowa,  has 
recently  placed  on  the  market  its  "Little 
Giant"  No.  45  electric  snow  machine  for 
soda  fountains, 

BATTERY  HANDLES.  —  The  Mueller 
Electric  Company,  2135-45  Fairmount  Road, 
Cleveland,  is  distributing  circular  No.  57, 
describing  its  No.  6-A  battery  handle.  The 
I  ompany  has  also  recently  developed  two 
batter.v  handles  of  the  wire  type,  known' 
as   No.    7-.A  and    9-A. 

SWITCHBOARD.— A  new  type  of  dead 
front  and  rear  switchboard  has  been 
brought  out  by  the  Krantz  department  of 
the  Westinghouse  Electric  &  Manufacturing 
Company,  suitable  for  any  capacity  up  to 
600  amp.,  250  volts,  direct  current,  and 
up  to  1,000  amp.,  600  volts,  alternating 
current. 

INSTRUMENTS. — The  Hickok  Electrical 
Instrument  Company.  Cleveland,  is  distrib- 
uting bulletin  No.  20,  describing  the  Hickok 
miniature  ammeters,  voltmeters  and  watt- 
meters. 

BELL  RINGER  BATTERY.  —  The  Na- 
tional Carbon  Company,  Cleveland,  has 
recently  placed  on  the  market  a  dry-cell 
battery  of  two-cell  power,  known  as  the 
Columbia  ringer  battery. 

SOCKETS. — The  Gibson  Electric  Manu- 
facturing Company,  118  South  Forty-third 
Street,  Philadelphia,  is  distributing  a  new 
catalog  sheet  covering  its  miniature  and 
candelabra   socket   specialties. 

VALVES. — The  Rensselaer  Valve  Com- 
pany, Troy,  N.  Y.,  is  distributing  book 
No.  12,  describing  its  "Rensselaer"  throttle 
and  control  valves. 

INSULATING  FABRIC.  —  A  non-woven 
fabric  sheet  and  tape  for  insulating  pur- 
poses, "Voltape,"  has  been  developed  by 
the  Res-Pro  Industries,  Inc.,  209  Washing- 
ton  Street,   Boston. 


New  Companies 


THE  MINIATURE  BREAKER  COM- 
PANY. New  York,  N.  Y.,  has  been  organized 
by  F.  A.  Cole  and  C.  H.  Aborn,  45  John 
Street,  to  manufacture  circuit  breakers  and 
other  electrical  equipment. 

THE  NEWARK  IGNITION  COMPANY, 
N.  J.,  has  been  incorporated  by  Joseph  M. 
Maier,  Jacob  Lubetkin  and  Harry  Lanji^- 
kroner.  32  William  Street.  The  company 
is  capitalized  at  $125,000  and  proposes  to 
manufacture  magnetos  and  ignition  equip- 
ment. 

THE  THREMO  ELECTRIC.  LTD.,  Brant- 
ford,  Ont.,  has  been  incorporated  by  James 
Harley,  Edmund  Sweet.  Archibald  M.  Har- 
ley  and  others.  The  company  is  capitalized 
at  $60,000  and  proposes  to  manufacture 
electric  machinery,  apparatus,  etc, 

MATSON  &  COMPANY.  LTD.,  Aurora, 
Ont.,  has  been  incorporated  by  William  H. 
Bushell.  Reginald  R.  Matson.  William  G. 
Cole  and  others.  The  company  is  capital- 
ized at  $40,000  and  proposes  to  manufacture 
electrical  fixtures,  machinery,  motors, 
tools,  etc. 

THE  ROMER  MOTORS  CORPORATION, 
Boston.  Mass..  has  been  incorporated  by 
.\lbert  J.  Romer,  Boston  ;  J.  Ellis  Nightin- 
gale. Danvers.  James  L.  Roope,  Salem.  The 
company  is  capitalized  at  $5,000,000  and 
proposes  to  manufacture  motors,  steam,  gas 
and  electric  engines. 

THE  STORAGE  BATTERY.  PARTS  & 
EQUIPMENT  COMPANY,  Poughkeepsie,  N. 
Y.  has  been  incorporated  with  a  capital 
stock  of  $50,000  by  H.  Bggleston,  J.  w 
Bitts  and   \V.  S.   Lent. 

THE  PARAMOUNT  LIGHTING  FIX- 
TUBES  CORPORATION.  New  York.  N.  Y., 
has  been  incorporated  with  a  capita!  stock 
of  $30,000  by  M.  Geringer.  H.  A.  Safion  and 
J.   J.   Gans,    302    Broadway. 

THE  ELECTRO  SERVICE  COMPANY, 
INC.,  Hoboi^en,  N.  J.,  has  been  incorporated 
with  a  capital  stock  of  $5,000  by  Ernest 
and  Albert  J.  Casper.  413  Jane  Street, 
Hoboken.  The  company  proposes  to  man- 
ufacture and  deal  in  electrical  equipment 
and  supplies. 

THE  NEW  JERSEY  ELECTRIC  LAUN- 
DRY COMPANY,  Keyport,  N.  J.,  has  been 
chartered  with  a  capital  of  $100,000  by 
Phillips  and  Earl  H.  Cherry  and  Leroy  W. 
Bouton. 

THE  RIGSBEE  ELECTRIC  COMPANY, 
Dallas,  Tex.,  has  been  incorporated  with  a 
capital  stock  of  $35,000  by  A.  R.  Rigsbee, 
W.  A.   Schnabel  and  T.  L.  Farmer. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  March  15,  1921) 

1,371,749.  Telephone  Exchange  System  ; 
Clarence  B.  Fowler,  New  Tork,  N.  T. 
App.  filed  Jan.  24,  1919.  To  improve  sig- 
naling. 

1,371,757.  Wireless-Telegraph  Receiver: 
Ernest  W.  B.  Gill,  Oxford,  England.  App. 
filed  Oct.   7.  1920.     Audion. 

1,371,782.  Electric  Switch  :  Frederic  P. 
Gates,  Hartford,  Conn.  App.  filed  Nov. 
20,  1917.     Socket  pull  switch. 

1,371,789.'  Method  of  Producing  Nitric 
Acid  ;  Yoshinao  Kawakita,  Kamoto-Gun, 
Kumamoto-Ken,  Japan.  App.  filed  April 
2,  1918.  Electric  spark  discharges  through 
mixed  gas  of  nitrogen  and  oxygen. 

1,371,797.  IG.MTION  System  for  Engines: 
Alva  C.  McCandless  and  Daniel  L.  Harris, 
Wichita,  Kan.  App.  filed  April  12,  1920. 
Movement  of  piston  of  engine  for  caus- 
ing a  spark. 

1,371,814.  Water-Treating  Apparatus: 
John  Roche  and  Raymond  J.  Parker. 
Buffalo,  N.  Y.  App.  filed  Feb.  7.  1919. 
Purifying,  softening  or  otherwise  treating 
water. 

1.371.825.  Magnetic  Separator:  Franz 
Uhlig,  Berlin,  Germany.  App.  filed  March 
16,  1920.  Material  falls  directly  on  or 
close  to  magnet. 

1.371.826.  Method  of  Electrolytically 
Precipitati.ng  Metals  and  Compounds 
from  Solutions  :  George  D.  Van  Arsdale 
and  Charles  G.  Maier,  New  York,  N.  Y. 
App.   filed   May    13,   1918.      Depolarizers. 

1,371.855.      Insulator:    Henry    W.    BuUer. 

Fremont,   Neb.     App.    filed   April   5.   1918. 

No  tie  wire  required. 
1,371,874.    Telephone  Switching  Cabinet; 

John    H.    Ditch    and    WiUiam    T.    Burns, 

Altoona,    Pa.      App.    filed    Jan.    25,    1916. 

Railway  block  offices. 

1.371.894.  Battery-Cell  Construction; 
Walter  E.  Holland,  Philadelphia,  Pa. 
App.  filed  Jan.  29,  1920.  Simple,  inex- 
pensive and  relatively  flexible  sealing 
joint. 

1.371.895.  Battery-Cell  Cover  ;  Walter  E. 
Holland,  Philadelphia,  Pa.  App.  filed 
July  13,  1920.  Readily  molded  to  accu- 
rate dimensions. 

1,371,907.     Electrode  Terminal  :  Harry  M. 

Koretzky,    New    York,    X.    Y.      App.    filed 

June  30,  1920.     For  dry  cells. 
1,371,935.         Time  -  Controlled      Electrio 

Switch  ;  Jacob  Rubin,  Charleston,  W.  Va. 

App.  filed  Feb.   6,  1919. 
1,371.966.       Starting     Device     for     Vapor 

Converters  :    Alfred    L.    Atherton,   Ed^e- 

wood  Park.  Pa.     App.  filed  Nov.  29.  1915. 

Auxiliar.v    anode    and    cathode    in    contact 

and  in  series   with  tilting  magnet. 
1,371,990.     Automatic  Cut-out  Apparatus  : 

James  K.  Delano,  New  York,  N.  Y.     App. 

filed  Feb.  25,  1918.     For  automobile. 
1,371,994.      Direct-Current   Transformer: 

Arthur  F.  Nesbit,  Wilkinsburg,  Pa.    App. 

filed    April    25,    1917.      Direct    current    of 

any  voltage  from  alternating  current. 

1.371.997.  Manufacture  of  Sugar  Direct 
FROM  the  Juice;  Elie  Delafond.  Havana, 
Cuba.  App.  filed  July  24,  1920.  Cane 
juice  purified  by  electric  current. 

1.371.998.  Electric  Storage  Battery  : 
Walter  Lawrence  Gill,  San  Bernardino. 
Cal.  App.  filed  April  23,  1920.  For 
starting,  lighting  and  ignition  systems. 

(Issued  March  22,  1921) 

15.067  (reissue).  Battery  and  Separator 
Therefor  ;  Frank  T.  Baird,  Blue  Island. 
111.  App.  filed  Sept.  17,  1918.  Highly 
permeable   separator. 

15.068  (reissue).  Automatic  Telephone 
Switching  Apparatus  :  John  G.  Blessing, 
Chicago.  111.  App.  filed  July  6,  1915. 
Step-by-step. 

15,070  (reissue).  Substation  Telephone 
Circuits  ;  Bernard  D.  Willis,  Chicago,  111. 
App.   filed  Aug.   19.   1919.      Automatic. 


1.372.042.  Desk  Operator's  Circoits  ;  Wil- 
liam A.  Rhodes,  New  York,  N.  Y.  App. 
filed  Dec.  5,  1918.     Telephone. 

1.372.050.  Busy-Signal-Testing  Appaea- 
tus  ;  John  F.  Toomey.  New  York.  N.  Y. 
App.  filed  April  4.  1919.     Telephone. 

1.372.091.  Limiter  for  Alternating  Cur- 
rents :  Salvatore  Salto,  Milan.  Italy.  App. 
filed  Feb,  15.  1919.  Opens  circuit  on 
overload  and  recloses  when  overload  is 
removed. 

1.372.096.  Electrical  System  of  Distri- 
bution ;  Marcellus  R.  Shedd,  Lancaster, 
N.  Y.  App.  filed  Nov.  23,  1915.  Improved 
regulation  where  storage  battery  is 
charged  by  generator. 

1.372.097.  Electrical  Regulator;  Mar- 
cellus R.  Shedd.  Lancaster,  N.  T.  App. 
filed  Nov.  23,  1915.  To  vary  resistance 
of  circuit  by  carbon  pile. 

1.372,110.  X-Ray  Apparatus:  Sinclair 
Tousey,  Westhampton  Beach,  N.  Y.  App. 
filed  April  10.  1910.  For  improving  radi- 
ographs. 

1.372.162.  Muffler  Attachment  for  Tele- 
phones :  David  Petri-Palmedo.  Bridge- 
port. Conn.  App.  filed  May  27.  1920. 
Use  of  telephone  in  presence  of  others 
without  being  overheard. 

1.372.170.  Resharpening  of  Files,  Rasps 
AND  the  Like  ;  Sidney  T.  Judd,  Lew- 
isham.  London.  England.  App.  filed  Jan. 
26.   1921.      By  electrolytic  action. 

1.372.202.  Frequency  Multiplier:  Isaac 
Schoenberg.  London.  England.  App.  filed 
Oct.  7,  1916.  Frequency  multiplied  by 
single  apparatus  having  no  moving  parts. 

1.372.203.  Frequency  Multiplier:  Isaac 
Schoenberg.  London.  England.  App.  filed 
Oct.  7.  1916.  Frequency  multiplied  by 
single  apparatus  having  no  moving  parts. 

1.372.287.  Chuck:  Bengt  M.  W.  Hanson. 
Hartford.  Conn.  App.  filed  July  31.  1918. 
Magnetic  chuck. 

1.372.288.  ELECTRICAL  Attachment  Plug; 
Axel  E.  Hellerstedt.  Great  Falls.  Mont. 
App.   filed  April  1,   1918.      Screw  plug. 

1,372,330.  Resistance  Element:  Thaddeus 
F.  Baily  and  Frank  T.  Cope,  Alliance. 
Ohio.  App.  filed  April  3,  1919.  For  elec- 
tric furnaces. 

1.372,361.  Safety  Device  for  Electric 
Irons  ;  Thomas  Martin.  Vancouver,  Brit- 
ish Columbia,  Canada.  App.  filed  May  13, 
1920.     Fusible  plug. 

1.372,366.  Brush  Connection:  Philip  P. 
Nungesser,  Cleveland  Heights,  Ohio.  App. 
filed   June    23.   1919.      Pigtail   connection. 

1.372,421.  Hair-Curling  Device:  Violet  G. 
Grenall,  New  York,  N.  Y.  App.  filed 
Sept.  5,  1919.     Electrically  heated. 

1.372.425.  System  of  Radio  Telegraphy 
and  Telephony  :  John  Hays  Hammond. 
Jr..  Gloucester.  Mass.  App.  filed  June  15. 
1912.  Simultaneous  operation  of  two  or 
more  high-powered  wireless  stations  in 
same   neighborhood   without   interfering. 

1.372.426.  Multiplex  Radiotelephony  ; 
John  Hays  Hammond.  Jr..  Gloucester. 
Mass.  App.  filed  May  29.  1912.  One 
generator  for  the  waves  of  any  required 
number  of  sets. 

1.372.432.  Apparatus  for  Electric  Weld- 
ing ;  Edward  W.  Jansen.  New  York.  N.  Y. 
App.  filed  Feb.  17,  1919.  For  welding 
joints    of    rails. 

1,372,435.  Battery-Cell  Cover;  Reginald 
M.  Jones,  Toronto.  Ont.,  Canada.  App. 
filed  Dec.  12,  1919.  Cover  divided  into 
plurality  of  separable  sections. 

1,372,437.  Telephone-Switch  Separator  ; 
Henry  Koch,  Jamaica,  N.  Y.  App.  filed 
Oct.   20,  1919.     Easily  and  quickly  made. 

1,372,442.  Electrolytic  Gas  Generator; 
Isaac  H.  Levin.  New  York.  N.  T.  App. 
filed  May  22.  1917.  To  produce  hydrogen 
and  oxygen  gases  by  subjecting  water  to 
electrolysis. 

1,372.446.  Error-Preventing  Terminal  for 
Dynamos  :  Friederich  Munz.  Stuttgart. 
Germany.  App.  filed  May  4.  1920.  Wrong 
connections  between  battery  and  dynamo 
prevented. 

1,372,488.  Electrically  Heated  Shoe 
Cabi.net  and  Method  of  Using  Same  : 
Arthur  A.  Dionne,  Brockton,  Mass.  App. 
filed  .^pril  28.  1920.  For  dressing,  finish- 
ing and   repairing  shoes. 

1,372.507.  Hanger  for  Trolley  Wires; 
Thomas  J.  Henderson,  Columbus,  Ga. 
App.  filed  Aug.  7,  1920.  Suspended  in- 
sulator. 

1,372,541.  Fixation  of  the  Nitrogen  of 
the  Atmosphere  ;  Richard  Pearson,  Lon- 
don. England.  App.  filed  Feb.  13.  1919. 
Electrically. 

1.372.570.  Electrical  Testing  Apparatus; 
Raymond  Smith,  Hazardville,  Conn.  App. 
filed  Oct.  20,  1919.  Attachment  for  stand- 
ard fiashlamps. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

PORTLAND,  ME.— Freight-handling  ma- 
chinery will  be  installed  by  the  Grand 
Trunk  Railway  Company,  in  connection 
with  the  proposed  extensions  to  its  steam- 
sliip  terminal  at  Portland,  to  cost  about 
$500,000.  The  company  is  reported  to  be 
considering  the  erection  of  a  new  coaling 
plant  at  Deering  to  be  equipped  with  elec- 
trically operated  freight-handling  machin- 
ery for  loading,  unloading,  conveying,  etc., 
to   cost  about   $1,000,000. 

BOSTON.  MASS. — Considerable  electrical 
and  mechanical  machinery  will  be  installed 
in  the  three-story.  55-ft.  x  500-tt.  inspection 
and  repair  plant  to  be  erected  by  the  Bos- 
ton Elevated  Railroad  Company  at  Forest 
Hills  to  cost  about  $500,000,  including  equip- 
ment. 

SOUTH  BRAINTREE,  MASS. — Plans  are 
being  considered  for  rebuilding  the  factory 
of  the  Monatiquot  Rubber  Works,  recently 
destroyed  by  fire.  Considerable  electrical 
equipment  will  be  required.  The  cost  of  tlie 
new  plant  is  estimated  at  $200,000. 

WORCESTER.  MASS.  —  The  Worcester 
Electric  Light  Company  has  applied  to  the 
Department  of  Public  Utilities  for  permis- 
sion to  issue  $620,000  additional  stock,  the 
proceeds  to  be  used  for  extensions,  general 
operations,  etc. 

TOWNSHEND.  VT.  —  Steps  have  been 
taken  to  form  a  company  for  the  purpose 
of  installing  an  electric  lighting  system  in 
Townshend.  J.  H.  Ware.  C.  H.  Willard  and 
others  are  interested. 


Middle  Atlantic  States 

ANTWERP.  N.  Y. — The  Antwerp  Light 
&  Power  Company  has  applied  to  the  Pub- 
lic Service  Commission  for  permission  to 
erect  an  addition  to  its  power  plant  and 
for  approval  of  a  franchise  recently 
granted  for  lighting  in  this  district. 

CLARENCE.  N.  Y. — The  proposal  to  in- 
stall electric  lamps  along  the  highway  from 
Transit  Road  and  through  the  village  of 
Clarence,  a  distance  of  6  miles,  is  under 
consideration. 

BURLINGTON.  N.  Y.— D.  Thome  Gard- 
ner. Burlington,  has  been  granted  permis- 
sion by  the  Public  Service  Commission  for 
permission  to  erect  an  electric  power  plant 
at  West  Burlington  and  Edemston.  Otsego 
County,  with  distribution  lines  in  this  sec- 
tion.    Franchise   has   also   been   approved. 

DANSVILLE.  N.  Y.  —  The  Blum  Shoe 
Manufacturing  Company  is  considering  the 
construction  of  a  new  power  plant.  As  yet 
nothing  definite  has  been  decided  upon 
S.  N.  Albert  is  purchasing  agent. 

FRIENDSHIP.  N.  Y.— The  installation 
of  an  electric  lighting  and  power  system  in 
Friendship  is  under  consideration.  Youngs 
&  Son,  who  supply  electricity  to  Belmont, 
Hume  and  other  places,  are  interested. 

MOUNT  VERNON,  N.  T.  —  Plans  are 
being  prepared  by  the  McCormick  Com- 
pany, architects.  Century  Building.  Pitts- 
burgh. Pa.,  for  the  construction  of  a  dairy 
plant,  including  a  stable,  garage  and  power 
plant  for  the  Willow  Brook  Dairy  Com- 
pany,  to  cost  about  $250,000. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
bv  S.  B.  Wight,  agent  for  the  New  York 
Central  Lines.  Grand  Central  Terminal,  New- 
York  City,  until  April  19  for  the  require- 
ments of  said  lines  for  one  year,  commenc- 
ing April  1.  1921.  of  incandescent  lamp 
bulbs,  aggregating  in  excess  of  $300,000. 
These  bulbs  to  be  furnished  in  accordance 
with  the  New  York  Central  Railroad  Com- 
pany's engineering  department  specification 
No.  3015.  issue  2.  dated  July  10.  1920.  copie? 
of  which  may  be  obtained  upon  application 
to  S.   B.  Wight,  agent. 

NEW  YORK,  N.  T. — Bids,  it  is  reported 
will  be  opened  about  April  15  by  W.  White- 
hall, architect  and  engineer.  12  Elm  Street 
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for  the  construction  of  a  ."substation  on 
Greene  Street,  to  cost  about  $160, nno.  and 
an  addition  to  the  substation  on  Cedar 
Street  to  cost  about  $1311.000.  for  Die  New 
Yorlv  KUison  Company. 

PTCRRT.  N.  v.— The  Perry  Electric  Ligrht 
Company  ha.«i  applied  to  the  Public  Service 
Commission  for  pt*rmission  to  erect  an  elec- 
tric power  plant  addition  at  Genessee  Falls. 

ROCHESTER.  X.  Y. — The  Sibley,  TJnd- 
say  &  Curl"  t^ompany  lias  awardcti  a  con- 
tract to  .\.  \V.  Hopeman  &  .Sons.  563  Lyell 
Avenue,  for  tlie  construction  of  a  new  power 
plant  in  connection  with  its  local  depart- 
ment store. 

ORMOND.  X.  J. — E.  I.  du  Pont  de  Ne- 
mours &  Company,  Wilmington,  Del.,  con- 
template the  construction  of  a  one-story 
manufacturinR  plant,  including  an  admin- 
istration building  and  power  iiouse.  in 
Manimuskin.  The  du  Pont  Engineering 
Company,  du  Pont  Building.  Wilmington. 
Del.,  are  engineers. 

BE.WER  FALLS,  PA. — The  installation 
of  a  new  ornamental  lighting  system  on 
Seventh  .\venue  is  under  consideration. 
Electrical  service  is  fui'nished  bj-  the  Beaver 
County  Light  Company,  Pittsburgh. 

COLLEGE  HILL,  PA. — The  Hill  Light 
Company,  recently  organized,  plans  to 
install  and  operate  an  electric  system  hi 
College  Hill.  C.  J.  Braun,  Jr..  635  Sixth 
Avenue,    Pittsburgh,    is    treasurer. 

DAXVILLE.  PA. — The  board  of  trustees 
of  the  Danville  State  Hospital  contemplates 
the  ferection  of  a  new  power  plant  at  the 
institution  to  cost  about  $65,000.  William 
F.  Shay.  Watsontown.  is  president  of  the 
board. 

B.-VST  STROUDSBURG.  PA. — Bids  will 
be  received  by  Luther  Hoffman  until  April 
15  for  tlie  installation  of  electric  wiring 
and  for  all  necessary  electrical  w^ork  at  the 
General  Hospital  of  East  Stroudsburg. 

ANXAPOLIS.  MD. — The  Annapolis  Pub- 
lic Utilities  Company,  a  subsidiary  of  the 
Washington.  Baltimore  &  Annapolis  Elec- 
tric Railroad  Company,  has  applied  to  the 
Count.v  Commissioners  for  permission  to 
erect  a  pole  line  from  a  point  near  Igle- 
hart's  Station  into  the  Sherwood  Forest 
commimity  to  supply  power  for  electric 
lamps  and  motors.  H.  T.  Connolly  is  super- 
intendent   of    power. 

BALTIMORE.  MD.  —  The  Standard  Oil 
Company  contemplates  the  construction  of 
a  new  power  plant.  93  ft.  x  142  ft.,  to  cost 
about  $50,000.  at  its  plant  at  Third  Avenue 
and  Second   Street.  Canton. 

BALTIMORE.  MD. — The  ChesapeaJce  i 
Potomac  Telephone  Company  plans  to  in- 
vest $3,500,000  during  1921  and  1922  for 
extensions  to  its  system,  including  an  ex- 
penditure of  $800,000  to  take  care  of  station 
growth ;  erection  of  three  additions  to 
exchanges  to  cost  $260,000  :  special  equip- 
ment to  connect  exchanges  $150,000  :  equip- 
ment of  two  other  exchanges  with  elec- 
trical machinery  $100,000,  and  conduit  con- 
struction  $250,000. 

RKTTERTON,  MD. — Plans  are  under 
way  for  the  installation  of  an  electric 
lighting  system   in  Betterton. 

P.LI'EFIELD.  W.  V..\. — Plans  are  being 
prepared  for  the  construction  of  a  cold- 
storage  plant  for  the  American  Fruit  Com- 
pany, in  which  electrical  and  mechanical 
equipment    will    be    installed. 

LOG.\N.  W.  VA. — Electric  motors  and 
other  equipnii'nt  will  be  installed  in  the 
addition.  110  ft.  x  125  ft.,  to  be  erected  by 
the  Logan  Ice  &  Storage  Company.  G.  R. 
Travis    is    president    and    general    manager. 

ST'TTON,  W.  V.4. — The  Sutton  Chemical 
Company,  it  is  reported,  plans  to  begin 
■work  Immediately  on  the  construction  of 
an  electric  power  plant  in  the  vicinity  of  its 
coal  mines  in  Wolf  Creek,  Braxton  County. 

WHEELING.  W.  V.\. — A  petition  has 
h'ln  presented  to  the  City  Council  for  the 
inst.-illation  of  an  ornamental  lighting  sys- 
tem on  parts  of  Wabasha  Street,  including 
the  Wabasha  Street  Bridge ;  Robert  Street, 
including  the  Robert  Street  Bridge ;  West 
Winifred  and   George  Streets. 

W.VSHINGTOX.  D.  C. — Bid.i  will  be  re- 
ceived at  the  office  of  the  Chief  Signal 
Officer  of  the  .\rniy,  Washington,  D.  C, 
until  .\pril  22,  proposal  5383-llCP,  for 
furnishing  twenty-seven  transformers,  SC 
type  C-21.  For  further  information  ad- 
dress above. 

WASHINGTON,  D.  C.  —  Bids  will  be 
received  by  the  Bureau  of  Supplies  and 
Accounts.  Navy  Department,  Washington. 
D.  C.  for  furnishing  the  following:  Until 
April  12.  Washington.  D.  C..  Schedule  7.832 
— 125  batterv-charging  panels.  Until  .Vnril 
15.  Alexandria,  Va.,  Schedule  7,810 — five 
electric  cranes  ;  Portsmouth.  Schedule  7,811 


— 11.000  ft.  of  ligliting  and  power  wire. 
I'ntil  .'  pril  19,  Washington,  D.  C,  Schedule 
7,845 — 1.000  lb.  copper  magnet  wire.  Until 
April  29,  Mare  Island.  Cal.,  Schedule  7,858 
— 2.500  ft,   electric   cable. 


North  Central  States 

FULTd.V.  MICH. — Plans  are  under  con- 
sideration for  the  installation  of  electric 
lamps  in  Fulton. 

M.VRSHALL,  MICH. — The  construction 
of  an  auxiliary  plant  to  the  municipal  light 
plant,  to  cost  about  $80,000,  is  under  con- 
sideration by  the  Electric  Light  Commis- 
sioners, 

COLUMBUS,  OHIO. — The  question  of 
issuing  $30,000  in  bonds  for  street  lighting 
in  Bibb  City  will  be  submitted  to  the 
voters, 

DEFIANCE,  OHIO.  —  Considerable  me- 
chanical and  electrical  machinery,  including 
power-plant  equipment,  will  be  installed  in 
the  plant  to  be  built  by  the  Farmers'  Sugar 
Company,  at  an  estimated  cost  of  $1,000,000. 
A.  H.  Smith,  215  Nasby  Building.  Toledo, 
is  aichitect.     C.  H.  Allen  is  president. 


LYONS.  KAN. — At  the  spring  election 
the  proposal  to  establish  a  municipal  liglit 
plant  in  Lyons  will  be  submitted  to  the 
voters. 

OSBORNE,  KAN. — The  City  Council  is 
considering  extensions  to  the  municipal 
power  plant  to  cost  about  $75,000.  Archer 
&  Stevens,  612  New  England  Building, 
Kansas  City,  Mo.,  are  engineers. 


NEW   66,000-VOLT   LINE 

New  transmission  hn<-  lieing  constructed 
between  ,Salem  and  Columbiana,  Ohio,  by 
Day  &  Zimmerman,  Inc..  for  the  Salem 
Lighting  Compan.v. 

SPRINGFIELD.  OHIO.  —  The  sum  of 
$19,700  has  been  appropriated  for  exten- 
sions to  the  park  s.vstem.  etc,  of  which 
$10,000  will  be  used  for  changes  and  exten- 
sions to  the  lighting  system  in  Snyder  Park, 

SOITTH  ELGIN,  ILL.— At  an  election  to 
be  held  .Vpiil  19  the  proposal  to  issue  $5,000 
in  bonds  for  the  purchase  of  street-lighting 
equipment  will  be  submitted  to  the  voters. 

STERLING',  ILT>. — Extensions  and  im- 
provements to  the  boulevard  lighting  systeni 
are  under  consideration,  Mr.  Tennant  is 
chairman  of  a  special  committee. 

WALTONn^ILLE,  ILL,  —  Thr.  Southern 
Illinois  Light  &  Pow»'r  Comp.iny.  Hillsborn, 
has  applied  to  the  Illinois  Public  Utilities 
Company  to  install  an  electric  plant  at 
Waltonville  and  erect  a  transmission  line 
between  Duquoin  and  Mount  Vernon. 

MILW.\UKEE,  WIS. — The  City  Council 
has  ordered  the  city  engineering  depart- 
ment to  prepare  plans  and  specifications 
for  the  proposed  new  Riverside  pumping 
.station  on  the  Milwaukee  River  to  cost 
about  $2,500,000.  Percy  Braman  is  Com- 
missioner of  Public  Works, 

F.\RGO.  N.  D, — At  an  election  to  be  held 
in  April  the  proposal  to  issue  bonds  to 
establish  a  municipal  lighting  plant  will  be 
submitted    to   the   voters, 

ELLl.VWOOD,  K.\N. — Improvements  to 
the  municipal  electric  light  and  water  plant 
to  cost  about  $40,000  are  under  considera- 
tion. 


Southern  States 

CH.VRLESTON.  S.  C— Notice  of  increase 
in  capital  stock  to  $5,500,000  has  been  filed 
by  the  Charleston  Consolidated  Railway, 
Gas  &  Electric  Company. 

ALMA,  G.A. — The  installation  of  an  elec- 
tric light  plant  in  .\lma  is  contemplated. 
J.  H.   McDonald   is  city  clerk. 

BAINBRIDGE.  GA. — Electric  light  and 
water  bonds  to  the  amount  of  $20,000  have 
been  voted. 

FORT  LAUDERDALE,  FLA, — Arrange- 
ments are  being  made  by  the  Southei-n 
Utilities  Company  to  extend  its  lighting 
system  to  Las  Olas  Beach  and  Idlewyld. 

GREENSBORO,  ALA.  —  Arrangements 
have  been  made  to  lease  the  lighting  system 
of  the  Greensboro  Water  &  Light  Company 
to  be  operated  as  municipal  property.  Ex- 
tensions and  improvements  are  under  con- 
sideration. 

LITTLE  ROCK.  ARK. — The  City  Council 
has  appropriated  funds  for  extensions  to 
the  street-lighting  system.  Present  plans 
provide  for  200  new^  incandescent  lamps, 

BOYNTON,  OKLA, — Contract  has  been 
awarded  to  the  Oklahoma  Gas  &  Electric 
Ccimpany  for  the  installation  of  street  arc 
lamps  in  Eoynton. 

CHEROKEE,  OKLA.  —  Bonds  to  the 
amount  of  $60,000  have  been  voted  for 
extensions  to  the  lighting  plant  and  for  flre 
equpiment. 

MAYSVILLE,  OKLA. — Arrangements  are 
under  way  for  the  erection  of  an  electric 
transmission  line  from  Pauls  Valley  to 
Maysville. 

BALLINGER,  TEX. — At  an  election  to 
be  held  April  12  the  proposal  to  issue  $65,- 
000  in  bonds  for  the  construction  of  an 
electric  light  and  power  plant  will  be  sub- 
mitted to  the  voters. 

DALLAS,  TEX. — Extensions  to  the  light- 
ing system  on  South  Ervay  Street  to  cost 
about  $35,000  are  under  consideration  by 
the   Dallas   Power  &   Light  Company. 

HALLETTSVILLE,  TEX,— Bids  will  be 
received  by  S.  M.  Ku.vkendall,  city  secre- 
tary, until  April  14  tor  improvements  to  the 
electric  light  plant,  including  a  120-hp. 
steam  engine  directly  connected  to  a  90-kva., 
2,300-volt,  thi'ee-phase,  60-cycle  alternating- 
current  generator  with  exciter  ;  sw'itchboard 
panel  for  same  ;  150-hp.  horizontal  return- 
tubular  boiler  and  fittings  for  both  coal 
and  oil  fuel;  150-hp.  open-type  feed-water 
heater ;  two  simplex  boiler-feed  pumps  ; 
necessary  interconnecting  pipe  fittings, 
steam  separator  receiver,  etc.  Alternate 
bids  win  also  be  received  on  a  200-hp.  steam 
engine  directly  connected  to  a  150-kva,, 
2.300-volt.  three-phase,  60-cycle  alternating- 
current  generator  with  exciter :  switch- 
board, boiler,  heater,  pumps  and  fittings  as 
for  previous  item. 


Pacific  and  Mountain  States 

SALEM.  ORE. —  The  Oregon  Pulp  & 
Paper  Company  has  applied  to  the  State 
Engineer  for  permission  to  appropriate  465 
sec, ft.  of  water  from  the  north  fork  of  the 
Santiam  River  for  tlie  development  of  about 
1,300  hp. 

TRACY,  CAL, — The  Trustees  have  adopted 
a  resolution  to  install  an  electrolier  system 
in  Tracy.      G.    Frorics    is   clerk. 


Canada 

PENTICTON.  i:.  i'.-  .V  movement  has 
been  started,  it  is  reported,  to  extend  the 
service  of  the  West  Kootenay  Power  & 
Light  Company.  Rossland.  to  Penticton. 
The  plans  would  include  the  erection  of  a 
transmission  line  and  a  step-down  trans- 
former station  to  cost  between  $200,000  and 
$225,000.  The  erection  of  a  secondary  line 
to  the  up-the-lake  section  is  also  included 
in  the  project.  Lome  Campbell  is  the 
manager. 

ST.  .lOHN.  N.  B. — The  Bathurst  Electric 
Light  &  Water  Power  Company  has  peti- 
tioned the  Public  Utilities  Commission  for 
permission  to  increase  its  capital  stock  from 
$145,000  to  $2,000,000  to  provide  funds  for 
the  enlargement  of  the  dam  at  Great  Falls. 
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Moonlight  Schedules  Are 
Relics  of  the  Past 

POETS  wax  eloquent  over  the  light  of  the  moon,  and 
we  admit  that  as  an  example  of  uniform  distribution 
of  low  intensity  moonlight  is  most  admirable.  Never- 
theless, the  moon's  constantly  recui'ring  changes  and 
phases  have  caused  it  to  be  taken  as  a  common  type  of 
rhangeableness  or  fickleness.  "Oh,  swear  not  by  the 
moon,  the  inconstant  moon!"  pleaded  Juliet,  and  we  are 
moved  to  paraphrase  her  plea  for  those  who  still  adhere 
to  the  so-called  moonlight  schedule  and  exclaim,  "Oh. 
light  not  by  the  moon,  the  inconstant  moon!"  In  this 
day.  when  electric  light  is  so  cheap  and  its  advantages 
are  so  great,  it  seems  odd  that  any  town  should  still 
be  moonstruck.  Of  all  public  expenditures  from  taxes 
that  for  lighting  is  the  only  one  which  benefits  every 
citizen.  For  that  reason  lighting  budgets  should  be 
preferential  and  constantly  increased  within  reasonable 
limits.  The  slight  saving  effected  by  moonlight  sched- 
ules is  so  greatly  offset  by  disadvantages  as  to  render 
the  continuance  of  the  practice  questionable.  Certainly 
no  enterprising  town  wants  light  of  that  kind,  and  to 
be  as  dead  as  the  moon  hardly  lends  distinction. 


Revival  of  Interest  in 
Electric  Vehicles 

ELECTRIC  vehicle  shows  such  as  the  one  held  in 
New  York  City  in  February,  the  one  this  week  in 
Newark,  N.  J.,  and  the  one  scheduled  in  Chicago  during 
the  N.  E.  L.  A.  convention  are  creating  a  new  interest 
in  electric  haulage.  Central-station  companies  and 
manufacturers  of  electric  road  vehicles  and  industrial 
trucks  are  joining  hands  with  renewed  vigor  in  the 
working  out  of  transportation  problems  on  an  engineer- 
ing basis,  whether  these  problems  concern  delivery  on 
city  streets  or  industrial-material  handling  at  plants 
and  warehouses.  To  hold  an  electric  vehicle  show  in 
Chicago  at  convention  time  is  particularly  fitting,  for 
there,  as  in  New  York  and  Newark,  the  experiences  of 
users  under  conditions  of  service  favorable  to  the 
vehicle  can  be  reviewed  over  a  long  period.  Further- 
more, during  the  latter  half  of  the  last  year  the  indus- 
tries of  Chicago  have  shown  an  increase  of  25  per  cent 
in  the  use  of  industrial  trucks  and  15  per  cent  in  elec- 
tric road  trucks,  with  passenger  cars  holding  their  own. 
Among  the  large  commercial  users  of  electric  trucks  in 
the  city  are  two  prominent  department  stores  which  are 
holding  to  the  policy  of  using  nothing  but  these  trucks 
for  delivery  purposes  and  increasing  their  fleets  as  con- 
ditions require.  It  is  claimed  that  a  saving  of  almost 
50  per  cent  has  been  made  in  the  cost  over  gasoline 
and  horse-drawn  vehicles.  In  the  industrial  plants  the 
economies  are  even  more  striking  owing  to  savings  in 
labor  costs  and  the  increased   speed  with   which  both 


bulky  and  small  parts  are  being  handled  in  shop  trans- 
fer and  warehousing  operations.  The  storage  battery, 
which  is  the  vital  part  of  all  electric  vehicles,  has  not 
only  stood  the  test  of  time  but  has  found  a  permanent 
field  of  usefulness  that  is  as  extensive  as  the  industries 
which  the  electric  vehicle  has  invaded. 


State  Development  of 

Water  Power  Unnecessary 

IF  PRIVATE  utility  companies  under  public  regula- 
tion were  not  exercising  their  stewardship  to  good 
account  in  the  development  and  popularization  of  needed 
hydro-electric  facilities,  there  would  be  some  logic  in 
looking  to  the  state  to  supply  the  service.  Given  fair 
conditions,  however,  there  is  little  reason  to  fear  that 
private  capital  will  be  found  wanting  in  this  field,  and 
long  study  of  the  relative  merits  of  public  conduct  and 
private  conduct  of  business  affairs  has  led  relatively 
few  well-informed  engineers  and  technical  executives 
to  champion  the  former.  The  attempt  sometimes  made 
by  politicians  to  arouse  interest  in  the  state  develop- 
ment of  water  powers  on  the  ground  that  these  are 
being  held  back  from  the  people  by  private  companies 
ignores  the  fact  that  in  many  cases  a  marketable  sur- 
plus of  hydro-electric  energy  may  exist  in  the  very  ter- 
ritories on  whose  soil  and  over  whose  streams  public 
ownership  propaganda  is  being  spread.  In  common 
fairness  to  the  companies  that  are  doing  their  eflScient 
best  to  bring  their  service  at  reasonable  rates  alike 
to  the  home  of  the  humblest  citizen  and  to  the  largest 
industrial  plant,  let  this  unworthy  imputation  be  con- 
futed by  hard  facts  in  every  case  where  it  is  utilized 
as  an  excuse  for  socialistic  pleas  for  public  power  de- 
velopment ! 


Play  Fair  with  the 

Telephone  Companies 

A  RECENT  case  in  which  a  Middle  Western  utility 
commission  rendered  a  decision  in  an  action  be- 
tween a  telephone  company  and  a  power  company  that 
seemed  to  establish  a  bad  precedent  contains  a  lesson 
centra'-station  executives  cannot  afford  to  ignore.  The 
precedent  established  dealt  with  the  assessment  against 
a  power  company  of  costs  for  changes  in  ground-return 
telephone  lines.  A  careful  investigation  shows  that  the 
power  company  agreed  to  do  certain  things  as  a  consid- 
eration in  obtaining  a  right-of-way  that  was  already 
occupied  b.y  a  rural  telephone  company.  Some  guaran- 
tees as  to  service  were  made  that  clearly  could  not  be 
lived  up  to.  The  power  company  failed  to  carry  out 
its  agreements  and  the  matter  went  to  the  commis- 
sion. After  trying  for  nearly  two  years  to  settle  the 
case  without  a  formal  order,  the  commission  finally 
used  the  club  that  the  law  provides  to  bring  such  com- 
panies into  line,  and  a  decision  was  rendered  that  in 
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the  absence  of  a  proper  understanding  of  the  circum- 
stances appears  to  be  contrary  to  the  ultimate  public 
good. 

Central-.station  executives  must  recognize  first  that 
neither  telephone  nor  power  service  can  exist  without 
the  use  of  the  public  highways.  This  involves  a  reali- 
zation that  both  the  telephone  company  and  the  power 
company  must  keep  their  plants  up  to  the  best  stand- 
ards that  the  arts  have  developed.  They  must  also 
learn  that  any  infringement  of  a  telephone  company's 
rights  to  give  adequate  service  will  sooner  or  later  show 
results  in  abridgment  of  telephone  service  and  produce 
a  public  reaction  that  must  be  unfavorable  to  the 
power  industry. 

There  is  only  one  safe  path,  and  that  lies  in  the  direc- 
tion of  a  broad-minded  appreciation  of  the  problem  of 
giving  the  public  two  types  of  service  in  the  most 
efficient  way.  Co-operation  only  will  make  this  possible. 
Such  conditions  as  those  that  the  decision  referred  to 
was  framed  to  remedy  are  inexcusable,  and  the  central- 
station  industry  must  bring  its  whole  influence  to  bear 
in  making  them  impossible.  It  will  be  well  to  remem- 
ber that,  after  all,  courts  and  commissions  can  deal 
only  with  facts  set  before  them.  With  all  the  desire  in 
the  world  to  act  along  lines  that  are  fundamentally 
right  and  to  the  point,  they  can  be  easily  forced  to 
reach  their  goal  in  an  indirect  and  destructive  manner 
by  ill-judged  conduct  like  that  exhibited  in  this  par- 
ticular case. 


New  Conception  of  Generating  Plants 
that  Works  for  Simplification 

FOR  a  long  time  very  large  power  stations  were 
looked  upon  as  presenting  unusual  conditions  re- 
quiring much  more  elaborate  interrelation  of  parts 
than  stations  of  modest  output.  The  result  of  this 
point  of  view  was  enormous  and  forbidding  complica- 
tion, in  which  cost,  efficiency  and  safety  were  often 
sacrificed  to  that  somewhat  elusive  quality  known  as 
flexibility.  Slowly  but  with  increasing  results  there 
has  developed  quite  another  conception  of  the  case.  It 
is  the  realization  that,  substantially,  a  great  power 
station  is  merely  a  small  one  aff'ected  by  a  multiplying 
factor  and  that  the  same  fundamental  principles  should 
hold  in  the  design  of  a  station  for  250,000  kw.  as  with 
one  of  2.5,000  kw.  The  individual  units  will  be  much 
larger,  but  each  one  will  represent  about  the  same  total 
proportion  of  the  output  and  will  have  the  same  place 
in  dealing  with  the  questions  of  load  factor,  eflSciency 
and  safety.  There  is  a  realization,  too,  that  in  oper- 
ating a  network  or  ring  system  it  is  merely  a  matter  of 
convenience  whether  the  individual  units  which  make 
up  the   equipment   are   under  one   roof   or  several. 

It  is  the  logical  working  out  of  this  more  modern 
and  busines.slike  conception  that  is  conspicuous  in  the 
Colfax  station.  As  the  article  in  the  current  issue 
says,  the  station  is  essentially  a  group  of  six  moderately 
rated  stations  operating  in  parallel  on  duplicate  high- 
tension  buses.  Each  60,000-kva.  generator  with  its 
equipment  is  considered  as  an  independent  unit  feeding 
into  the  long  mains  through  its  own  proper  trans- 
formers, and  no  attempt  is  made  to  parallel  these 
enormous  units  with  the  12,000-volt  low-tension  side.  By 
this  means  a  prodigious  amount  of  auxiliary  and 
switching  equipment  is  dispensed  with,  and  each  work- 
ing unit  takes  its  place  as  an  addition  not  to  a  station 
but  to  the  system.     In  this  way,  despite  the  fact  that 


ultimately  300,000  kva.  will  be  concentrated  under  one 
roof,  the  risk  of  complete  paralysis  of  the  station 
through  a  short  circuit  inside  the  transformers  or  in- 
side the  main  switching  connections  is  minimized. 
Virtually  the  generators  and  transformers  are  consid- 
ered as  an  individual  unit  and  housed  as  such,  while 
the  high-tension  switching  equipment  and  all  accessories 
are  installed  in  an  outdoor  switching  station.  Our  read- 
ers will  do  well  to  study  the  article  itself. 


Leadership  More  Essential 
Now  than  Ever  Before 

WHEN  it  is  realized  that  the  cost  of  conducting  the 
business  of  the  United  States  government  is  six 
times  what  it  was  in  1914  and  that  more  than  50  per 
cent  of  individuals  and  firms  conducting  business  in  this 
country  cannot  show  with  any  degree  of  accuracy  what 
it  costs  to  do  business  from  day  to  day,  the  opportunity 
for  leadership  in  the  ordinary  as  well  as  the  large 
affairs  of  the  present  is  apparent.  No  less  a  business 
authority  than  Edward  N.  Hurley  has  stated  his  con- 
clusion, from  investigations  which  he  conducted  as 
chairman  of  the  Federal  Trade  Commission,  that  among 
the  250,000  corporations  whose  affairs  were  known  to 
that  body  nineteen  out  of  every  twenty-five  either 
earned  nothing  at  all  or  only  a  fair-sized  salary  for  one 
good  man.  His  explanation  of  the  situation  is  that 
we  have  replaced  the  overcarefulness  of  the  old-time 
successful  business  man  with  overcarelessness  and  that 
the  present-day  business  executive  has  lost  his  sense 
of  values  in  dealing  with  labor,  materials  and  services 
rendered.  Just  how  to  regain  this  sense  of  values  is 
the  problem  that  every  business  man  faces  at  the  pres- 
ent moment.  While  the  solution  in  the  various  divisions 
of  all  industry  must  be  worked  out  by  individual  think- 
ing, the  correction  can  only  be  applied  by  group  action 
stripped  of  the  selfish  ambition  to  benefit  by  the  lax 
thinking  even  of  those  who  have  been  most  responsible 
for  unsatisfactory  relations  with  the  public,  trade 
conditions  and  practices  in  the  past. 

In  the  electrical  industry  such  action  already  is 
apparent  in  the  form  of  the  broad-gaged  activities  of 
the  several  groups  making  up  the  industry,  such  as  the 
engineering  and  central-station  group,  the  jobbers,  the 
contractor-dealers  and  the  associations  in  the  electrical 
manufacturing  group.  This  group  action  is  again  and 
most  fittingly  reflected  in  the  recent  action  of  the  board 
of  directors  to  strengthen  and  broaden  the  work  of  the 
Society  for  Electrical  Development  by  enlisting  the  lead- 
ership and  vision  of  W.  L.  Goodwin  in  that  work.  Mr. 
Goodwin  has  intimately  associated  himself  with  the 
problems  of  the  electrical  industry  during  the  past  four 
years  as  a  leader  in  trade  co-operation  through  his 
ability  to  inspire  men  to  action  by  his  common-sense 
analysis  of  the  fundamentals  of  the  electrical  business 
and  his  fearless  attacks  on  loose  thinking  and  selfish 
practices.  On  the  vision  of  more  leaders  who  possess, 
as  Mr.  Goodwin  does,  the  ability  to  interpret  the  lan- 
guage and  thinking  of  both  the  engineering  and  trade 
groups,  and  a  closer  observance  of  the  ideals  to  which 
such  leaders  aspire,  must  the  future  of  the  electrical  in- 
dustry be  built — a  business  that  to  those  who  must  sup- 
ply the  materials  and  services  to  satisfy  the  demand  for 
electric  energy  should  reach  ten  billion  dollars  in  the 
next  four  years.  It  is  futile  to  expect  a  return  to  pre- 
war conditions  as  far  as  the  electrical  industry  is  con- 
cerned.    The  developments  of  the  past  five  years  have 


April  16,  1921 


ELECTRICAL     WORLD 


863 


so  completely  changed  conditions  and  have  given  such 
a  clear  exhibition  of  the  true  extent  to  which  electric 
service  can  be  used  that  to  return  to  conditions  as  they 
were  would  be  more  complicated  than  to  push  forward 
the  short  distance  yet  to  be  covered  in  the  industrial 
readjustment  and  deflation  process  which  we  are  now 
going  through.  Optimism  and  confidence  equal  in  sta- 
bility to  that  of  the  electrical  industry  plus  evidence  of 
leadership  known  to  be  within  that  industry  is  the  key 
to  the  potential  electrical  resources  which  await  de- 
velopmefit. 


What  Voltages  Are  Best  for 
Rural  Distribution? 

WHAT  is  the  distribution  voltage  limit  at  which 
rural  service  can  be  given?  The  discussion  of 
this  subject  before  a  recent  meeting  of  the  transmis- 
sion and  distribution  committee  of  the  Ohio  Electric 
Light  Association  set  forth  very  clearly  the  possibilities 
from  a  physical  standpoint.  There  is  virtually  no  limit 
to  the  transformation  ratio  that  can  be  used,  and  so 
far  as  experience  goes  there  are  no  dangers  to  customers 
receiving  service  even  with  direct  transformation  from 
the  highest-voltage  transmission  lines.  The  real  limit 
is  economic,  and  the  question  to  be  answered  is  what  dis- 
tribution will  give  the  least  over-all  cost.  To  answer 
this  involves  the  consideration  of  two  points,  the  imme- 
diate business  and  the  territory  it  covers.  In  the  ma- 
jority of  cases  the  use  of  2,300  volts  to  6,600  volts  will 
provide  the  least  immediate  cost,  but  any  development 
will  show  that  the  voltage  is  too  low,  particularly  when 
the  business  is  one  covering  not  only  rural  territory  but 
the  small  communities  that  no  rural  service  line  can 
miss  for  long.  The  tendency  in  too  many  cases  has 
been  to  rivet  attention  on  the  immediate  cost  and  build 
lines  on  which  the  voltage  can  be  raised  only  by  recon- 
structing the  lines  at  what  is  usually  an  embarrassing 
cost. 

A  number  of  companies  that  have  had  to  deal  with 
the  irrigation  problem  have  found  the  scheme  of  build- 
ing lines  for  ultimate  use  at  11  kv.  with  the  star  con- 
nection a  satisfactory  method  of  dodging  the  most 
troublesome  problems.  By  using  a  cross-arm  spaced 
for  an  11-kv.  four-wire  circuit,  with  insulators  for  that 
voltage,  a  comparatively  small  increase  in  original  cost 
is  incurred.  The  line  can  then  be  operated  originally 
as  a  single-phase,  2,300-volt  circuit  if  that  voltage  only 
is  available.  As  business  increases  6,600-volt  trans- 
formers can  be  substituted,  and  with  power  coming  on, 
a  6,600-volt,  three-phase,  delta-connected  line  can  be 
obtained  by  running  the  third  wire,  and  eventually  an 
11-kv.,  three-phase,  four-wire,  star-connected  line  will 
develop.  The  items  of  expense  involved,  if  the  plan  is 
properly  carried  out,  are  the  substituting  of  6,600-volt 
transformers  and  protective  equipment  for  2,300-volt 
apparatus  and  the  cost  of  reconnecting  the  6,600-volt 
transformers  for  star  operation.  The  cost  of  addi- 
tional conductors  is  a  capital  charge,  incurred  only  as 
business  justifies. 

With  the  lightly  loaded  rural  lines  that  must  be 
handled  11  kv.  works  out  well  from  an  economic  stand- 
point, and  the  territory  covered,  even  with  fair-sized 
power  loads,  is  sufficient  to  justify  the  investment  in 
transmission  lines  of  higher  voltage  with  step-down 
stations  at  intervals  feeding  into  the  lower-voltage  net- 
work. Careful  study  of  the  irrigation  practice  in  this 
respect   will   be   profitable   not   only   to   those   handling 


scattered  rural  service  but  also  to  the  large  companies 
that  must  employ  both  high-voltage  and  low-voltage  dis- 
tribution. There  are  a  great  many  advantages,  after 
getting  away  from  the  low  voltages  used  in  lighting 
and  small  power  service,  in  selecting  two  primary  power 
distribution  voltages  with  a  considerable  gap  between 
them.  One  of  the  advantages  lies  in  the  ability,  when 
a  fairly  high  primary  distribution  voltage  is  used  for 
heavy  power  consumers,  to  control  the  magnetic  effects 
due  to  heavy  current  flows  on  paralleling  lines  of  other 
utilities.  Several  instances  in  which  these  effects  have 
been  rather  marked  have  been  noted  lately  with  heavy 
power  lines  on  which  the  lower  range  of  so-called  trans- 
mission voltages  have  been  employed.  This  introduces 
an  element  in  interference  that  will  be  of  growing 
importance  as  load  grows  and  must  be  considered  in 
selecting  distribution  voltages  on  any  system  where 
power  loads  of  any  size  have  to  be  handled. 


Selection  of 

Demand  Meters 

THE  maximum  demand  for  power  which  a  customer 
makes  upon  an  electric  supply  system  and  the  time 
of  day  at  which  he  makes  it  are  often  a  consideration 
nearly  as  important  in  determining  the  cost  of  the  power 
he  takes  as  is  the  record  of  the  total  energy  in  kilowatt- 
hours  which  he  consumes.  At  and  near  the  peak  of 
the  daily  load  curve  of  the  central  station  a  kilowatt- 
hour  may  cost  much  more  to  generate  and  deliver  than 
during  the  idle  hours  of  the  night.  The  customer  who 
demands  a  large  supply  of  power  at  the  peak  hour  is 
a  more  expensive  individual  to  the  central  station  than 
if  his  peak-hour  demand  were  small.  Moreover,  with 
human  needs  and  institutions  as  they  are,  a  customer 
who  makes  a  large  demand  is  almost  sure  to  present  it 
just  at  the  unfortunate  time,  i.e.,  near  the  peak  load. 

For  the  foregoing  reasons  the  demand  element  has 
entered  into  rates  for  the  supply  of  electrical  energy 
to  a  very  considerable  extent,  and  demand  meters  have 
had  to  be  installed  in  a  number  of  public  service  sys- 
tems. The  records  made  by  the  demand  meters  are 
thus  of  great  industrial  importance.  There  are  several 
types  of  demand  meters.  Principal  among  them  are 
the  thermal  type  and  the  time-interval  integration  type. 
The  requirements  which  must  be  met  by  a  demand 
meter  are  peculiar.  They  must  not  be  too  hasty;  that  is, 
they  must  ignore  any  sudden  momentary  demand,  such 
as  an  accidental  short  circuit  might  produce  before 
being  arrested  by  a  safety  fuse.  On  the  other  hand, 
they  must  not  be  too  tardy  and  fail  to  take  cognizance 
of  a  steady  overload  which  lasts  several  minutes.  Be- 
tween these  opposite  limits  of  Scylla  and  Charj'bdis  a 
good  demand  meter  must  safely  steer. 

The  subject  is  discussed  from  a  very  practical  view- 
point in  this  number  by  Willard  S.  Wilder.  He  recites 
the  various  qualities  that  a  good  demand  meter  should 
possess  from  the  operating  point  of  view.  An  ideal 
instrument  would,  of  course,  cost  so  little  that  it  could 
be  given  away  as  an  advertisement;  it  would  be  abso- 
lutely foolproof  and  reliable;  it  would  never  have  to 
be  inspected,  and  once  installed  it  would  never  need 
to  be  repaired.  It  must  be  confessed  that  between 
these  qualities  of  an  ideal  demand  meter  and  those 
found  in  the  actual  instruments  there  is  a  distinct  dif- 
ference. However,  as  time  and  experience  go  on  we 
may  hope  that  the  difference  will  be  lessened,  for  the 
benefit  of  all  concerned. 


Bernard  Arthur  Behrend 

Distinguished  as  an  engineer-scientist  and  for  constructive  achievement  in  the  theory  and  design 

of  alternating -current  machinery,  in  which  he  has  pioneered  the  ivay 

to  present-day  practice 


FOR  many  years  B.  A.  Behrend  has 
cxei-ted  a  marked  influence  on  the 
ilivi'lopment  of  alternating-current 
machinery  both  from  the  manufacturer's 
and  the  user's  viewpoint.  Nearly  twenty- 
flve  years  ago  he  became  conspicuous 
for  advocating  high  peripheral  speeds 
for  waterwheel  alternators,  for  insisting 
upon  the  proper  voltage  margin  of  gen- 
erators for  low-power-factor  loads, 
rather  than  extremely  close  regulation 
under  hypothetical  conditions,  upon 
proper  kva.  to  kw.  proportioning  of 
prime  mover  and  generator,  .and  upon 
coal  operation  under  actual  rather  than 
theoretical  operating  conditions.  The 
development  in  1902  by  Mr.  Behrend  of 
cylindrical  cores  with  radial  slots  for 
turbo-generators  has  been  widely 
adopted  by  both  American  and  Eu- 
ropean manufacturers.  The  theory  of 
the  induction  motor  first  presented  by 
him  in  1895  and  the  theory  of  the  regu- 
lation of  alternators,  in  1896,  have  been 
widely  recognized.  The  circle  diagram 
of  the  induction  motor  now  virtually  In 
universal  use  In  textbooks  and  the  "leak- 


age coefncient"  of  this  machine  em- 
ployed by  designers  are  fundamentally 
tluj.^e  first  developed  and  described  by 
Mr.  Behrend.  The  rules  of  the  stand- 
ards committee  of  the  A.  I.  E.  E.  relat- 
ing to  -the  regulation  of  alternators  now 
conform  to  recommendations  originally 
made  by  him,  based  upon  his  theoretical 
and  experimental  work. 

As  consulting  engineer  Mr.  Behrend 
has  been  identified  with  many  important 
engineering  projects.  One  of  Uie  most 
interesting  was  the  linking  together  at 
Montreal  in  1901  of  the  power  from  the 
T.achinc  Rapids,  Montreal  I-^ight,  Heat  & 
Power  Company  and  Shawinigan  Falls. 
Mr.  Behrend  designed  the  frequency- 
changing  apparatus  at  Maisonneuve  and 
linked  successfully  together  for  the  first 
time  three  great  power  stations  oper- 
ated by  different  types  of  prime  movers. 
In  1901,  when  the  United  States  Steel 
Corporation  reconstructed  its  powei- 
plants  and  Installed  large  gas-engine 
units  at  the  works  of  the  Illinois  Steel 
Company,  American  Steel  &  Wire  Com- 
pany,  Carnegie  Steel   Company   and    In- 


diana Steel  Company.  Mr.  Behrend 
planned  the  entire  electrical  installation 
and  worked  out  the  parallel  operation 
of  large  gas-engine-driven  generators 
without  the  usual  method  of  trial  and 
error. 

Mr.  Behrend's  first  position  In  this 
country  was  with  the  Bullock  Electric 
Manufacturing  Company  as  chief  engi- 
neer. Later  he  was  made  chief  electrical 
engineer  of  the  Allis-Chalmers  Company 
•and  established  the  electrical  department 
of  that  company.  He  also  served  as  con- 
sulting engineer  for  .\llis-Chalmers  Bul- 
lock. Ltd..  of  Montreal.  In  1911  he  opened 
his  present  consulting  engineering  offices 
at  Boston.  For  two  and  a  half  years 
previous  to  that  he  served  as  advisory 
englneei'  of  the  Westlnghouse  Electric 
&  Manufacturing  Company  in  charge  of 
its  power  engineering  department,  and 
he  has  since  been  retained  by  that  com- 
pany in  a  consulting  capacity.  The 
honors  which  have  been  conferred  upon 
Mr.  Behrend  in  recognition  of  his  nu- 
merous fundamental  achievements  are 
mentioned  on  page  905. 
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Reliability  and  Simplicity— Characteristics 

of  New  Colfax  Station 


T1~UST  as  economy,  dependability  and  simplic- 
I  ity  were  considered  of  prime  importance  in 
^  jM  laying  out  and  equipping  the  mechanical 
^^ — ^  parts*  of  the  Colfax  generating  station,  so 
were  reliability  and  simplicity  regarded  as  vital  fea- 
tures in  the  electrical  end  of  the  plant.  In  general 
these  requisites  were  met  by  designing  the  plant  in 
such  a  way  that  the  possi- 
bility of  trouble  would  be 
remote  and  by  providing 
simple  and  convenient 
means  for  the  inspection 
and  repair  of  apparatus. 
Reliability  is  further  in- 
creased by  the  duplication 
of  some  of  the  more  impor- 
tant circuits  and  equipment 
and  by  an  arrangement  of 
apparatus  that  will  reduce 
the  possibility  of  trouble 
spreading  from  one  unit  to 
another. 

Although  equipped  with 
60,000-kw.  generators  and 
designed    for    an    ultimate 
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•See  first  installment  of  article. 
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POWER   LOOP   AROUND   PITTSBURGH    TO   WHICH    COLFAX 
IS  CONNECTED 


rating  of  300,000  kw.,  the  Colfax  station  will  be  essen- 
tially a  group  of  six  moderately  rated  stations  under  one 
roof  operating  in  parallel  on  duplicate  high-tension  buses. 
By  this  combination  economies  are  effected  in  fixed 
charges  and  operating  costs  which  would  be  impossible 
if  the  plants  were  physically  separated.  The  absence  of 
a  12,000-volt  multiple  connection  limits  the  short-circuit 

current  flowing  into  any 
low-tension  fault  which  may 
be  established  to  such  an 
extent  that  standard  appa- 
ratus and  methods  of  con- 
struction can  be  safely  em- 
ployed despite  the  large 
amount  of  generating  ca- 
pacity concentrated  within 
the  station.  Reliabilitj'  and 
simplicity  of  operation  have 
been  greatly  increased  by 
the  electrical  isolation  of  all 
main  units,  auxiliaries,  ex- 
citation and  control  and  by 
the  relatively  small  number 
of  electrical  circuits  and 
switches  required.  The 
three  12,000-volt  generating 
elements    of    each    turbo- 
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GENERATOR  LEADS   ARE  BROUGHT  OUT  SO  AS   PRACTICALLY  TO 
PRECLUDE    INTERPHASE    SHORT    CIRCUITS 

generator  set  are  operated  as  one  machine,  being 
switched  together  on  a  common  bus  and  given  field  exci- 
tation while  stationary.  They  ai-e  brought  up  to  normal 
frequency  and  voltage  as  one  generator  by  the  admission 
of  steam  to  the  high-pressure  turbine  and  ai-e  synchro- 
nized with  the  high-tension  system  through  the  low- 
tension  circuit  breaker  of  the  corresponding  70,000-kva. 
transformer  bank.  While  high-tension  operation  at 
present  is  at  66,000  volts,  increase  to  a  higher  potential 
can  be  made  at  any  time  by  a  simple  change  in  the  trans- 
former connections  as  growth  in  station  capacity  and 
system  loads  require,  since  all  of  the  high-tension  equip- 
ment is  designed  for  132,000-volt  operation. 

Among  the  methods  employed  to  insure  reliable  serv- 
ice from  the  generators  the  following  are  of  particular 
interest:  Method  of  running  the  generator  leads,  the 
provision  of  differential  relay  protection,  facilities  for 
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ABSENCE   OF   MULTIPLE  CONNECTIONS   BETWEEN    TURBO-GENERATORS    ON    12,000-VOLT 
BUS  REDUCES  ES-PECT  OF  SHORT  CIRCUITS  THAT  MAY  OCCUR 


extinguishing  generator  fires,  the  use  of  interlocked 
grounding  switches  and  ground  signals,  devices  for 
determining  the  rise  of  temperature  in  the  windings, 
the  provision  of  dual  drive  sets  for  excitation  and  the 
use  of  a  "face-plate"  regulator  in  addition  to  the  ordi- 
naiy    type   of   vibrating-contact   voltage    regulator. 

Generator  connections  to  the  12,000-volt  buses  have 
been  insulated  more  than  is  usually  the  case.  Each 
lead  is  run  its  entire  length  in  a  separate  compart- 
ment and  is  made  up  of  two  1,000,000-circ.mil,  13,200- 
volt  insulated  cables.  These  insulated  cables  are  mounted 
on  25,000-volt  insulators  in  the  air  ducts  and  on  15,000- 
volt  insulators  in  the  bus  rooms. 

In  case  of  internal  trouble  in  the  generator  the  dif- 
ferential relays  actuate  multi-contact  relays  which 
disconnect  the  affected  generating  element  from  the 
12,000-volt  bus,  trip  the  throttle  valve,  cutting  off  the 
steam  supply,  open  the  field  circuit  breakers,  sound  a 
fire  alarm  in  the  turbine  room  and  light  a  signal  lamp 
both  over  the  affected  generator  and  in  the  control 
room. 

In  the  event  of  a  fire  inside  the  generators  high- 
pressure  steam  may  be  admitted  by  the  turbine-room 
attendant  and  the  air-duct  damper  dropped  by  remote 
control  from  the  switchboard  room  to  shut  off  air  that 
would  otherwise  sustain  combustion.  Both  damper  trip 
and  fire-extinguisher  steam  valve  can  be  connected  for 
automatic  operation  if  it  is  considered  advisable. 

Interlocked  Grounding  Switches,  Temperature 
Coils  and  Assurances  of  Excitation 

To  limit  the  current  that  would  flow  to  ground  in 
the  case  of  a  complete  breakdown  a  resistor  of  7  ohms 
is  installed  between  the  generator  neutral  bus  and 
ground  with  interlocked  circuit  breakers  connected  be- 
tween each  generator  neutral  and  this  bus,  so  that 
only  one  circuit  breaker  can  be  closed 
at  a  time.  To  notify  the  station  oper- 
ator when  a  ground  occurs  a  green 
signal  lamp  and  alarm  bell  in  the 
switchboard  room  are  connected  to 
the  secondary  of  a  current  trans- 
former in  each  generator  neutral. 

Each  generator  element  is  equipped 
with  six  resistance  coils  and  six 
thermocouples  for  temperature  meas- 
urement, the  resistance  coils  termi- 
nating in  switchboard  indicators  and 
the  thermocouples  in  a  potentiometer 
pedestal,  also  in  the  control  room.  A 
resistance  coil  in  the  air  duct  makes 
it  possible  to  determine  at  any  time 
the  rise  of  the  winding  temperature 
above  incoming  air  temperature. 

Excitation  is  supplied  by  duplex 
motor-and-turbine  driven  exciters. 
Two  of  these  dual-drive  sets  are  in- 
stalled with  the  first  unit,  one  to  be  a 
spare  in  the  ultimate  station.  Normal 
operation  of  the  exciter  is  by  motor 
drive  with  a  small  amount  of  live 
steam  bled  into  the  turbine  casing. 
In  case  of  motor  failure  through  low 
voltage  or  by  trip-out,  the  resultant 
decrease  in  exciter  speed  automati- 
cally places  the  turbine  in  service 
as  a  prime  mover,  and  excitation 
is  maintained  without  interruption. 
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DUPLEX  EXCITERS  WITH   MOTOR  AND  TURBINE  ON   SAME  SHAFT;   INDUCTION-MOTOR-DRIVEN  SYNCHRONOUS  GENERATOR 

USED  TO   MAINTAIN   HEIAT  BALANCE 


Voltage  control  is  secured  by  either  of  two  methods. 
One  is  the  usual  vibrating  regulator  with  its  con- 
tacts working  across  the  rheostat  of  the  shunt-wound 
exciter.  In  addition,  there  is  a  "face-plate"  regulator, 
which  is  a  new  development  and  is  believed  to  possess 
some  features  of  considerable  value.  The  "face-plate" 
regulator  consists  of  a  voltage-control  element  arranged 
to  adjust,  through  relay  switches,  the  position  of  the 
motor-operated  contact  arm  of  the  generator-field  rheo- 
stat. With  this  apparatus  excitation  supply  can  be 
taken  from  a  constant-pressure  bus  with  a  storage 
battery  floating  across  it  as  a  reserve  if  desired.  The 
principal  advantage  in  the  use  of  the  "face-plate"  regu- 
lator is  that  the  device  is  inherently  simple  and  no 
extreme  variations  in  generator  voltage  will  result  even 
if  the  contacts  fail  to  operate  properly. 

23,600-KvA.,  Single-Phase  Transformers 

Unusually  large  single-phase  transformers  (23,600 
kva.  each,  or  70,000  kva.  per  bank)  are  employed,  four 
being  installed  with  the  first  unit  so  that  one  may  be  used 
to  supplant  any  single  transformer  which  may  be  taken 
out  of  service.  The  spare  unit  stands  with  all  piping 
connections  complete,  ready  to  be  quickly  connected. 
To  avoid  making  or  breaking  the  comparatively  heavy 
low-tension  connections  in  time  of  emergency  the  four 
transformers  are  provided  with  disconnecting  switches 
on  the  12,000-volt  side.  The  spare  transformer  has 
selector  switch  connections  between  each  low-tension 
terminal  and  the  three  supply  buses.  Normally,  the 
entire  six  disconnecting  switches  on  the  spare  unit 
are  in  the  open  position.  In  case  a  transformer  in  the 
bank  fails,  its  12,000-volt  "disconnects"  are  opened  and 
selector  switches  to  the  corresponding  busbars  are 
c'.osed  on  the  spare.  On  the  high-tension  side  a  remov- 
able section  of  copper  tubing  is  taken  out  at  the  defec- 
tive transformer  and  used  to  connect  the  spare  to  the 
same  high-tension  conductor.  Water  is  then  turned  on 
the  spare.  The  complete  change-over  will  require  only 
a  few  minutes.  With  the  bank  again  in  service  at  full 
rating,  the  damaged  transformer  unit  which  has  been 
disconnected  can  be  moved  into  the  turbine  room  on 
permanent  rails,  where  such  repairs  as  are  required  can 
be  made  with  the  help  of  the   station   crane. 

In  addition  to  the  usual  accessories,  two  hot-spot 
temperature  indicators  are  provided  with  each  trans- 
former, one  placed  near  the  transformer  and  the  other 
on  the  switchboard  in  the  control  room.  These  instru- 
ments indicate  a  temperature  equivalent  to  the  highest 
temperature  existing  in  the  copper  of  the  transformer 
coils  at  the  hottest  spot.  This  result  is  obtained  by 
placing  the  thermometer  element   inside  of  a  heating 


coil  in  series  with  the  low-tension  circuit.  The  heating 
coil  is  designed  to  operate  at  the  same  unit  loss  as  the 
main   winding   and   has   corresponding   insulation. 

The  usual  differential  relay  protection  is  provided, 
and  in  addition  overload  relays  are  employed  which  are 
set  so  that  trip-out  will  occur  only  in  case  of  a  high- 
tension  bus  short  circuit.  The  high-voltage  neutral  of 
the  transformer  bank  is  connected  to  ground  through 
a  resistor  of  95  ohms,  and  a  current  transformer  in 
this  circuit  is  connected  to  a  curve-drawing  meter,  an 
alarm  bell  and  a  red  signal  lamp — all  installed  in  the 
switchboard  room. 

Part  Indoor  and  Part  Outdoor  Installation 

The  step-up  transformers  and  the  switches  required 
to  connect  them  with  their  respective  generators  are 
placed  as  close  to  the  generators  as  possible  inside  the 
building.  The  expense  of  placing  this  apparatus  as 
well  as  the  transformer  high-tension  disconnecting  and 
oi!  switches  in  the  station  was  found  to  be  less  than 
that  required  for  an  outdoor  installation.  Consequently 
such  electrical  apparatus  as  is  required  to  place  each 
generator  on  a  high-tension  bus  and  parallel  it  with 
others  has  been  placed  indoors.  The  arrangement  of 
this  electrical  equipment  inside  the  station  and  the 
method  of  carrying  the  high-tension  leads  outdoors 
without  using  roof  bushings  are  indicated  in  the 
accompanying  illustration.  As  shown,  the  high-tension 
lei.ds  are  carried  up  to  duplicate  buses  on  the  station 
roof  through  high-tension  wells.  The  high-tension  roof 
buses,  which  run  longitudinally,  can  be  extended  as  the 
station  is  extended.     From  the  west  end  of  the  power 


HIGH-TENSION    LEADS   EMERGING    FROM    RISER    WELLS   AND 
CONNECTING  WITH   ROOF  BUSES 


Interesting  Views  In  and  Around  Colfax 


A — Typical  station -service  switch  aii'I  Ims  <  MtripM  i  i  ni'iit 
shown  in  detail  on  page  869.  The  lamp  signal  and  push 
switch  over  the  center  of  the  lower  door  is  to  safeguard 
operators   in  opening  disconnecting  switches. 

B — 12.000-volt  oil  circuit  breakers  between  generators  and 
unit  bus. 

C — The  bench  board  is  for  the  control  of  the  main  units 
while  the  instruments  on  the  vertical  board  behind  are  those 


\\  lii<  h  must  lie  used  in  connection  witli  the  op'iatii'tis  "f 
starting,  stopping,  etc. 

D — One  of  the  132,000-volt  circuit  breakers  in  outdoor 
station. 

E — One  of  the  mammoth  23.600-kva.,  11, 500/76. 210--38. 105- 
volt  single-phase  transformers. 

F — House-service  and  station-auxiliary  transformer  instal- 
lations. 
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station  duplicate  high-tension  buses  are  carried  down 
to  the  outdoor  switching  station,  which  at  present  con- 
sists of  three  feeder  bays,  although  others  will  be  added 
as  required. 

The  outdoor  switching  station  is  particularly  in- 
teresting because  of  the  simplicity  of  layout  and  the 
provisions  for  flexible  operation  and  avoidance  of  inter- 
ruption of  service.  As  shown  by  the  accompanying 
illustration,  the  duplicate  high-tension  buses  extend 
longitudinally  through  the  outdoor  switching,  station 
so  that  taps  are  easily  connected  to  selector  oil  switches 
below  and  thence  through  disconnecting  switches  to 
the  outgoing  lines.  The  oil  circuit  breakers  are  oper- 
ated by  remote  control  from  the  switchboard  and  are 
equipped  with  bushing-type  current  transformers.  Pipe 
connections  are  made  from  the  oil-switch  tanks  to  oil- 
storage  tanks   in   the  basement  of  the  power  station. 
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larly  convenient  by  means  of  railed  walkways  in  all 
trusses  of  the  main  steel  structure  and  steel  ladders 
at  convenient  points.  These  features  have  been  included 
at  a  relatively  insignificant  increase  in  total  cost. 

Selective  Protection  and  Simple  Control 
FOR  Auxiliaries 

With  the  exception  of  the  feed  pumps  and  fans  all 
auxiliaries  at  Colfax  are  electrically  driven,  the  heat 
balance  being  maintained  by  varying  the  load  on  the 
house  generator,  as  explained  in  a  previous  article  re- 
garding the  mechanical  features  of  this  plant.  Motors 
above  75  hp.  in  rating  are  wound  for  2,300  volts  and 
smaller  motors  for  440  volts.  Duplicate  electrical  sup- 
ply is  provided  indirectly  from  the  main  unit  through  a 
step-down  station  service  transformer  bank  and  directly 
from  a  2,300-volt  turbo-generator  known  as  the  house 
generator.  Reliable  operation  of  the  auxiliaries  is 
assured  by  means  of  the  selective  protection  and 
simple  control  which  have  been  provided. 

All  2,300-volt  squirrel-cage  induction  motors  are 
started  from  a  central  1,150-volt  bus  by  means  of  in- 
dustrial push-button-type  stations  near  the  motors. 
Where  wound-rotor  motors  are  required  on  the  higher 
voltage — as,  for  example,  the  600-hp.  units  for  the  cir- 
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STATION-SERVICE  SWITCH  COMPARTMENTS  AND  12,000-VOLT  CELLS  ARE  CONSTRUCTED  TO  INSURE  UNINTERRUPTED  SERVICE 


Gang-operated,  three-pillar-type  disconnecting  switches 
are  used  and  are  operated  from  the  ground  level  by 
handles  which  are  equipped  with  locking  devices.  Where 
disconnecting  switches  are  used  as  transmission-line 
switches  they  are  pi-ovided  with  gang-operated  ground- 
ing blades  which  are  mechanically  interlocked  with  the 
switch-operating  mechanism  to  prevent  simultaneous 
closure. 

In  order  that  any  disturbance  causing  a  discharge 
over  the  horn  gaps  of  the  lightning  arresters  shall  not 
involve  adjacent  circuits,  the  lightning  arrester  horn 
gaps  have  been  mounted  at  the  top  of  the  structure, 
above  all  line  conductors  and  buses.  The  horns  are 
operated  from  the  ground  by  mechanical  control. 

In  addition  to  the  usual  soldered  lugs  employed  in 
bus  connections,  all  wire  attachments  in  this  outdoor 
switching  station  have  a  mechanical  reinforcement  in 
the  nature  of  a  U-bolt.  Loosening  of  a  soldered  joint 
will  thus  merely  result  in  increased  resistance  and 
discoloration  by  heating,  which  will  be  discovered 
through  periodic  inspection  before  any  serious  trouble 
can  result.     Such  inspection  has  been  made  particu- 


culating  water  pumps — a  drum-type  controller  is  in- 
stalled near  the  motor.  In  all  cases  the  2,300-volt  and 
1,150-volt  circuit  breakers,  instrument  transformers 
and  disconnecting  switches  are  installed  in  compart- 
ments in  locked  bus  rooms  in  the  station-service  section 
of  the  electrical  bay.  Thus  the  safety  of  the  installa- 
tion is  increased  and  the  liability  of  shutdown  from 
accidental  interference  with  live  circuits  is  reduced. 
Starting  and  running  circuit  breakers  are  electrically 
interlocked  to  prevent  simultaneous  closure,  and  se- 
quence relays  make  it  impossible  to  close  the  running 
breaker  until  low  voltage  has  first  been  applied  to  the 
motor  through  the  starting  breaker. 

Each  panel-box  circuit  from  which  the  440-volt  mo- 
tors are  supplied  is  connected  to  the  bus  at  the  point 
of  supply  through  a  full  automatic  oil  circuit  breaker. 
In  the  panel  boxes  on  each  motor  circuit  are  fuses  of 
high  rating  which  will  fail  only  in  case  of  short  circuit 
on  the  supply  to  the  particular  motor.  At  the  motors 
automatic  control  is  provided  wherever  possible  to  pro- 
tect the  motor  in  case  of  overload.  Thus  selective  pro- 
tection from  the  motor  to  the  440-volt  bus  is  insured. 
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CIRCUITS  FROM  70,000-KVA.  TRANSFORMER  BANKS  PASS  THROUGH  INDOOR  OIL  CIRCUIT  BREAKERS  AND  THEN  UP 

HIGH-TENSION  WELLS  TO  BUSES  ON  ROOF 


Opening  of  the  automatic  circuit  breakers  or  even  fail- 
ure of  the  fuses  in  the  panel  boxes  will  be  an  infrequent 
occurrence,  these  devices  serving  mei-ely  to  localize 
trouble  and  protect  other  station  auxiliaries  from  inter- 
ruption. 

Manual  switching  of  auxiliaries  from  one  supply  to 
another  would  be  an  awkward  method  of  changing  the 
load  on  the  house  generator  and,  furthermore,  would 
not  provide  the  desired  degree  of  refinement  in  tem- 
perature adjustment  for  heat  balance.  Paralleling  the 
house  turbine  directly  with  the  main  unit  would  be 
impracticable  because  of  the  difference  in  character- 
istics, and  more  especially  because  of  the  hazard  intro- 
duced by  exposing  the  auxiliary  system  to  disturbances 
resulting  from  troubles  outside  of  the  station.  Conse- 
quently, a  heat-balance  set  which  consists  of  an 
induction  motor  driving  a  synchronous  generator  is 
employed  as  a  flexible  tie  between  the  two  generating 
systems  to  permit  the  transfer  of  a  portion  of  the 
auxiliary   power   supply   under  normal   conditions   and 
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still  prevent  the  auxiliaries  from  being  subjected  to 
outside  disturbances.  In  practice  the  load  on  the  heat- 
balance  set  is  controlled  by  changing  the  speed  of  the 
house  turbine  through  the  remote  control  of  its  gover- 
nor. Guidance  in  this  operation  is  afforded  by  a  graphic 
thermometer  giving  a  record  of  the  feed-water  temper- 
ature. Both  the  graphic  thermometer  and  the  governor 
control  are  installed  in  the  control  room. 

The  heat-balance  motor-generator  set  is  equipped 
with  reverse  power  relays  so  that  in  case  of  any  serious 
system  trouble  causing  a  drop  in  frequency  on  the  main 
station  bus  to  54  cycles  this  set  will  trip  out  on  reverse 
power,  disconnecting  the  house-turbine  system  from 
the  main  generator  bus  and  leaving  the  important  aux- 
iliaries supplied  from  the  house  turbine  operating  as  a 
separate  internal  source  of  power  unaffected  by  the  out- 
side disturbance.  The  only  sacrifice  will  be  the  economy 
of  heat  balance  during  the  period  of  the  disturbance 
and  until  such  time  as  the  transfer  set  can  again  be 
synchronized  with  the  house  turbine  and  feed-water 
temperature  adjusted.  A  tie  switch 
is  provided  between  the  auxiliary 
buses  and  is  electrically  interlocked 
with  the  motor-generator  breaker  of 
the  heat-balance  set.  In  case  of  fail- 
ure of  either  source  of  2,300-volt  sup- 
ply the  heat-balance  set  may  be  tem- 
porarily shut  down  and  the  two  2,300- 
volt  buses  operated  as  a  unit. 

To  prevent  disconnecting  switches 
being  opened  or  closed  when  the  corre- 
sponding oil  circuit  breaker  is  closed 
each  set  of  switches  is  provided  with 
a  protective  device  including  three 
lamps  and  a  flush-type,  double-pole 
push-button  switch.  A  red  lamp  in- 
dicates a  closed  circuit  breaker,  a 
green  lamp  that  breaker  is  open  and  a 
white  lamp  that  closing  circuit  to 
breaker  is  open.    The  latter  condition 


CONNECTED  WITH  THE  BUSES  ON  THE  STATION  ROOF  IS  THE  OUTDOOR  SWITCHING       1^  secured  by  pressing  the  switch  and 
STATION  SHOWN  IN  PLAN  AND  SECTION  IS  indicated  by  the  white  lamp. 
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Duplicate  control  batteries,  charging  sets  and  control 
buses  are  provided,  and  all  control  circuits  are  supplied 
from  double-throw  switches  by  means  of  which  any 
circuit  may  be  connected  to  either  bus.  Normally,  one 
of  the  batteries  and  one  of  the  charging  sets  are  con- 
nected to  what  is  known  as  the  operating  bus,  and  all 
control  circuits  are  connected  by  means  of  their  selector 
switches  to  this  bus.  This  leaves  the  duplicate  bus  free 
for  overcharging  the  reserve  storage  battery  or  for  serv- 
ing as  an  emergency  supply  in  case  a  ground  develops 
anywhere  on  the  control  system. 

An  emergency  lighting  system  is  provided  in  which 


low-water  mark  and  connected  to  a  cable  ring  bus 
inside  the  building.  Risers  of  copper  strap  make  con- 
nections with  this  ring  bus  to  the  upper  floors  of  the 
building,  and  individual  circuits  run  from  these  risers 
to  important  pieces  of  apparatus. 

To  facilitate  the  routine  operation  of  starting  and 
stopping  generating  units,  signal  indicators  are  in- 
stalled at  the  main  turbine  gage  board  and  in  the  control 
room,  affoi-ding  rapid,  simple  and  dependable  communi- 
cation between  the  members  of  the  operating  force.  A 
push-button  is  operated  in  conjunction  with  this  signal 
indicator  to  sound  an  air  whistle  and  illuminate  a  signal 


IxADDERS  AND  PLATFORMS  MAKE  INSPECTION   AND  MAINTENANCE  CON\'ENIENT;  HORN  GAPS  ARE  INSTALLED  ABOVE  STRUCTURE 

so  DISCHARGES  WILL  NOT  INVOLVE  ADJACENT  CIRCUITS 


all  of  the  emergency  lamps  receive  their  supply  over 
independent  circuits  normally  fed  with  alternating  cur- 
rent. If  this  supply  is  interrupted,  an  automatic  throw- 
over  switch  opens  the  connection  and  closes  the  circuit 
to  the  storage-battery  bus.  As  soon  as  alternating 
current  is  again  available  the  lamps  are  automatically 
thrown  back  onto  the  original  source  of  supply. 

Insufficient  provision  for  power-station  grounds  is  the 
cause  of  many  serious  power-station  troubles,  involving 
burning  out  of  control  and  instrument  wiring  and  pro- 
longed delay  in  resumption  of  service.  Therefore  at 
Colfax  seven  ground  plates  have  been  buried  beneath 


lamp  in  the  turbine  room,  the  whistle  calling  the  atten- 
tion of  the  attendant  to  the  signal  being  given  and  the 
light  indicating  the  set  receiving  the  signal.  A  buzzer 
alarm  and  lamp  at  each  signal  set  in  the  control  room 
correspondingly  advise  the  switchboard  operator  when 
signals  are  being  sent  from  the  turbine  room. 

Duplicate  private-branch  exchange  boards  with  special 
signals  to  permit  separating  commercial  and  operating 
calls  provide  for  a  maximum  amount  of  telephone  con- 
versation with  a  minimum  amount  of  interference  with 
station  operation.  These  exchanges  serve  telephones 
in  all  parts  of  the  station.     Private  lines  are  run  to 
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the  system  operator's  office  in  the  Philadelphia  Com- 
pany's building  in  Pittsburgh,  and  as  a  reserve  connec- 
tion additional  lines  are  leased  from  the  Bell  Telephone 
Company.  A  special  connection  equipped  with  a  loud 
speaker  is  also  provided  between  the  gage  board  in  the 
turbine  room  and  the  switchboard  in  the  control  room, 
so  that  the  control-room  operator  is  not  required  to  use 
a  head  set. 

The  main  benchboard  is  laid  out  with  special  atten- 
tion to  facilitating  operation,  the  switches  used  most 
frequently  being  conveniently  located  and  control  for 
all  apparatus  which  is  operated  simultaneously  being 
grouped  at  the  switchboards.     To   permit   working  to 
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PROVISIONS  FOR  SERVING  STATION  AUXILIARIES 
ASSURE  RELIABLE  OPERATION 

advantage  on  the  control-equipment  connections  the 
floor  under  the  benchboard  has  been  dropped  so  that 
one  may  stand  erect  beneath  the  control  desk.  Transite 
board  barriers  are  provided  between  adjacent  panels, 
thus  confining  any  bum-out  of  control  wiring  to  a  single 
panel.  On  these  barriers  are  mounted  slate  terminal 
blocks  to  which  all  of  the  control  wiring  is  brought  from 


equipment  mounted  on  the  benchboard.  These  terminal 
boards  are  marked  with  the  conduit  number  of  each 
individual  pipe  terminating  in  the  pit  below.  Each 
terminal  in  any  group  assigned  to  a  given  conduit 
number  is  marked  with  the  color  of  the  wire  which  is  to 
be  connected  to  it.  This  arrangement  simplifies  the 
work  of  originally  making  switchboard  connections  and' 
of  replacing  them  in  case  of  routine  maintenance  work. 
Spare  terminals  and  conduits  are  provided  for  addi- 
tional  circuits  in  the  future. 

Because  of  the  absence  of  the  usual  low-tension  ring 
bus  and  the  size  of  the  main  generating  units,  it  has 
been  necessary  to  provide  some  source  of  variable  volt- 
age for  building  up  voltage  on  transmission  circuits  for 
test  after  work  has  been  done  on  the  line  or  after  a 
disturbance  has  occurred  causing  a  circuit  outage.  For 
this  purpose  a  testing  transformer  bank  is  to  be  in- 
stalled as  a  part  of  the  outdoor  switching  station.  Its 
low-tension  voitage  will  be  capable  of  adjustment  in  the- 
switchboard  room  by  means  of  remote  control  of  a 
regulator,  and  its  high-tension  terminals  will  be  ar- 
ranged for  selective  connection  to  any  transmission  line. 
Thus  tests  can  be  quickly  and  conveniently  made  on 
any  high-tension  circuit  without  disturbing  the  opera- 
tion of  the  generating  equipment  in  the  station  or- 
interfering  with  the  load  carried  by  other  transmission 
circuits. 

In  spite  of  the  fact  that  the  station  was  constructed' 
just  at  the  time  that  prices  of  material  and  labor  were- 
at  their  maximum,  the  cost  of  that  part  of  the  plant 
which  should  be  allocated  to  the  first  unit  was  only  $105' 
per  kilowatt.     This  low  unit  cost  is  due  chiefly  to  the 
simplifications  in  design  which  have  been  outlined. 

Dwight  P.  Robinson  &  Company,  Inc.,  engineers  and 
constructors,  who  designed  and  built  the  Colfax  power- 
station,  were  also  responsible  for  the  extension  of  the 
transmission   system   and  the  design  and  construction 
of   a   number  of  substations   for  the   Duquesne   Light. 
Company  in  the  electric  ring  around  Pittsburgh. 


Characteristics  of  Some  of  the  Electrical  Apparatus* 


Main  Generators 

Each  set  to  consist  of  one  1.800-r.p.m.  and 
two  1.200-r.p.m.,  23.600-kva..  85-pe'--cent- 
po-wer-factor,  60-cycle,  12.000-volt,  three- 
phase  elements ;  12J  per  cent  Inherent  re- 
actance ;  each  unit  Is  star-connected  with 
neutral  brought  out ;  7-ohm  resistance  in 
ground  circuit. 

Main  Transformers 

One  bank  of  four  23,600-kva.,  11,500/38.- 
100/76, 200-volt,  single-phase,  60-cycle  oil- 
insulated,  water-cooled  units  to  each  60,000- 
kw.  turbine  set;  8.2  per  cent  inherent  react- 
ance ;  low-tension  delta,  high-tension  star ; 
one  transformer  of  each  bank  is  a  spare. 

Station  Auxiliaries 

House  Turbine  Generator. — One  2.000-kw., 
2,300-volt,  three-phase,  60-cycle  unit. 

Heat-Balance  Set. — One  1,100-hp.,  2,300- 
volt,  three-phase,  60-cycle,  wound-rotor 
motor  driving  750-kw.,  three-phase,  60-cycle, 
900-r.p.m.,  2.300-volt  synchronous  genera- 
tors. ... 

Duplex  Exciters.- — Two  sets,  each  consist- 
ing of  a  steam  turbine  on  same  shaft  with 
350-kw.,  250-volt  direct-current  generator 
and  530-hp.,  2,300-volt  motor. 


Station  Service  Transformers. — Three 
833J-kva.,  11, 500/2, 300-volt.  single-phase, 
60-cycle  units,  oil-insulated,  water-cooled, 
connected  delta-delta. 

Auxiliary  Power  Transformers. — Six  200- 
kva.,  2,300/460-volt  units;  two  banks  of 
three,  connected  delta-delta. 

Station  Liohting  Transformers. — Six  50- 
kva.,  2.300/230-volt-115-volt  units;  two 
banlis  of  three,  connected  delta-delta. 

Motor  Generators. — For  stokers  and 
clinker  grinder  supply  ;  two,  each  consisting 
of  a  325-hp.,  three-phase.  60-cycle,  2,300- 
volt  motor  driving  200-kw.,  250-volt  direct- 
current  generator. 

Battery-Charging  Sets. — Two.  each  con- 
sisting of  a  25-hp,,  three-phase,  60-cycle, 
440-volt  motor  driving  15-kw.,  125-volt  di- 
rect-current generator. 

Elevator. — Combination  passenger  and 
freight,  automatic,  2-ton  capacity,  serv- 
ing all  floors  In  electrical  bay. 

Stoker  Motors. — Seven  25-hp.,  230-volt. 
variable-speed  units. 

Clinkir-Grinder  Motors. — Fourteen  10-hp., 
230-volt,  variable-speed  units. 

Circulating  Pump  Motors. — Three  600- 
hp.,   2, 200-volt  wound-rotor  units. 


Air  Pump  Motors. — Three  100-hp..  2,200— 
volt  units. 

Condensate  Motors. — Four  100-hp.,  2, 200- 
volt  units. 

Storage  Batteries 

For  circuit-breaker  control  and  emer- 
gency ligliting;  two  batteries  of  sixty-three 
cells  with  E-9  elements  having  normal  ca- 
pacity of  160  amp.-hr.  in  E-13  jars. 

Circuit  Breakers 

High-Tension  Circuits. — Eight  electrically 
operated  switches,  type  G-2,  with  132,000- 
volt  rating. 

IS.OOO-Volt  Circuits.  —  Ten  remote-con- 
trolled solenoid-operated  switches,  types  0-2 
and  CO-2.  with  15,000-volt  rating. 

i.SOO-Volt      Circuits.  —  Twenty-flve      elec-- 
trically   operated   switches,   type   B-2,   with 
16.500-volt  rating. 

1,150-Volt      Circuits.  —  Nine      electrically 
operated     type    F-2     circuit    breakers,    for  • 
starting  service,  rated  at  7,500  volts. 

Lightning  Arresters 

Three  units,  special  electrolytic  type,  for 
66,000  volts  at  the  present  and  132,000  volts ^ 
ultimately. 


•Except  for  the  storage  batteries  referred  to  in  the  above  table 
virtually  all  of  the  electrical  equipment  listed  was  furnished  by 
the  Westinghouse  Electric  &  Manufacturing  Company.  The  bat- 
teries were  supplied  by  the  Electric  Storage  Battery  Company. 
Other  equipment  which  was  important  but  Is  not  listed  Includes 
the  following:  Lighting  fixtures — Benjamin  Electric  Manufactur- 
ing Company,  Holophanc  Glass  Company  ;  Insulators — Ohio  Brass 
Company ;  bushings — Lapp  Insulator  Company,  Inc.,  Locke  In- 
sulator   Manufacturing   Company  ;    cable — Standard    Underground 


Cable  Company,  Simplex  Wire  &  Cable  Company,  Habirshaw 
Electric  Cable  Company  and  various  others  ;  load  indicator — Q-P ' 
Signal  Company  ;  precision  Instruments — James  G.  Biddle  ;  condu- 
lets — Crouse-Hinds  Company  ;  metal  boxes — Star  Metal  Box  Com- 
pany :  condulet.  conduit  and  telephone  equipment — Western  Elec- 
tric Company ;  fiber  conduit — Fibre  Conduit  Company  :  asbestos 
doors  and  barriers — Keasby  &  Madison  Company ;  boiler  feed ' 
meter^ — Tarnall-Waring  Company  ;  power  and  lighting  cabinets — 
Krantz  Mfg.   Co.  ;  recording  thermometers — Foxboro   Co..   Inc. 
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Electric  Heat  Raises  Enameling  Output 

New  Vitreous  Enameling  Furnace  Facilitates  Operations — Control  of 
Process  Superior  to  Old  Furnace — Less  Defective  Enamel  Because  of 
Absence  of  Sulphur  Fumes — Operating  Data  from  New  Installation 

By  JAMES  W.  CARPENTER 

Industrial  Engineer  Union  Electric  Light  &  Poiver  Company,  St.  Louis 


VITREOUS    ENAMEL    FURNACE    INCREASES    THE    NUMBER    OF 

CHARGES    AND    THE    WEIGHT    OF   EACH    CHARGE    THAT 

CAN    BE    HANDLED    DURING    WORKING    HOURS 


A    VERY    inter- 
/^\      e  s  t  i  n  g 

/ — ^^  and  i  m- 
■^^  jj^portant  ap- 
plication of  industrial 
heat  has  been  made  in 
the  construction  and 
operation  of  what  is 
probably  the  first 
■commercial  installa- 
tion of  an  electrical 
vitreous  enamel  fur- 
nace. This  extension 
of  electrical  heat  from 
the  field  of  japan- 
iiing,  core  baking,  oil 
tempering  and  anneal- 
ing to  enameling  has 
taken  place  during  the 
last  few  months  with 
the  installation  of  a 
metallic  resistor  fur- 
nace in  the  enameling 
shop  of  the  St.  Louis 
Brass  Manufacturing 
Company,  manufac- 
turer of  a  lighting  fixture  requiring  vitreous  enamel 
parts. 

This  electric  furnace  installation  has  demonstrated 
fully  that  electric  heat  is  applicable  to  the  woi-k  of 
vitreous  enameling,  and  the  owners  of  this  particular 
unit  have  been  satisfied  not  only  with  the  speed  of 
operation  obtainable,  the  ease  with  which  the  furnace 
can  be  placed  upon  part-time  operation  and  the  large 
amount  of  ware  that  can  be  placed  on  each  charge,  but 
they  have  been  most  highly  gratified  with  the  very  fine 
grade  of  enameling  which  has  resulted  and  which  is 
attributed  chiefly  to  the  constant,  even  and  readily 
controlled  heat.  This  furnace  was  installed  in  the  hope 
of  obtaining  such  results  and  because  of  the  general  dis- 
satisfaction with  the  older  types  of  enameling  furnaces. 

Previous  experience  with  coal,  oil  and  gas  furnaces 
had  demonstrated  that  the  temperature  of  1,700  deg. 
Fahr.  (927  deg.  C.)  could  not  be  obtained  or  main- 
tained constantly  without  the  greatest  of  care,  and 
repeated  shutdown  and  loss  of  production  result- 
ing from  sagging  or  breaking  muffles,  as  well  as 
defective  enamel  due  to  sulphur  fumes  or  other  foi'ms 
of  objectionable  heat,  caused  the  company  to  seek  a 
new  method  of  heating.  The  electric  furnace  is  con- 
siderably higher  in  first  cost  and  in  operating  cost. 
How'ever,  this  furnace  permits  from  30  to  50  per  cent 
more  charges  per  hour  than  were  obtained  with  coal, 
oil  or  gas  furnaces  and  at  least  25  per  cent  greater 
weight  for  each  chai'ge.     In  addition  to  this,  there  are 


virtually  no  mainte- 
nance expense  and  no 
loss  of  production 
through  shutdowns  or 
repairs.  Owing  to  the 
increased  rate  of  pro- 
duction the  furnace 
will  now  handle  900 
lb.  (  408  kg.)  of  enamel 
ware  in  one  hour,  and 
this  greater  output, 
together  with  the 
jrreatly  reduced  cost 
of  furnace  upkeep, 
means  that  w-ith  elec- 
trical energy  costing 
li  cents  per  kilowatt- 
hour  enameling  can 
be  done  by  electrical 
heat  at  less  cost  than 
with  any  other  type 
of  furnace. 

The  new  furnace  is 
of  the  box  type  and 
similar  in  design  and 
construction  to  the 
units  used  in  heat  treating  and  annealing.  It  measures 
approximately  12  ft.  11  in.  (3.9  m.)  in  depth  by  7  ft. 
8  in.  (2.43  m.)  in  width  and  7  ft.  4  in.  (2.13  m.)  in 
height  in  over-all  dimeiisions,  while  the  actual  space  for 
enameling  work  is  4  ft.  (1.2  m.)  wide  by  2  ft.  (61  cm.) 
high  by  10  ft.  (3  m.)  deep.  The  roof  of  the  furnace  is 
curved  somewhat  so  that  the  actual  height  of  the  fur- 
nace varies  between  26  in.  (66  cm.)  at  the  side  and  30 
in.   (76  cm.)   in  the  center. 

The  heat  is  obtained  from  ribbon  "Nichrome"  wire 
arranged  in  a  lattice-like  construction  on  the  sides,  both 
top  and  bottom,  of  the  furnace  and  supported  on  special 
hanger  bricks  which  are  incorporated  in  the  inner  walls 
of  the  furnace.  The  "Nichrome"  winding  on  the  lower 
sides  is  double,  while  that  on  the  upper  sides  is  single 
except  for  about  22  in.  (56  cm.)  in  back  of  the  door, 
where  a  double  winding  provides  for  the  losses  occa- 
sioned by  the  opening  and  closing  of  the  door.  There 
are  six  "Nichrome"  elements  used  in  making  up  the 
complete  heating  equipment,  and  they  are  connected 
to  the  electrical  supply  by  special  outlets  placed  in 
the  walls  of  the  furnace.  The  "Nichrome"  wire  is 
approximately  §  in.  (16  mm.)  wide  and  0.05  in.  (1.27 
mm.)  thick,  and  careful  test  made  on  this  resistance 
wire  after  sixty  days'  operation  has  shown  that  there 
has  been  no  apparent  physical  or  electrical  change. 
As  this  wire  is  to  be  operated  at  a  temperature  not 
over  1,800  deg.  Fahr.  (982  deg.  C),  suitable  fuses 
are  installed  in  the  furnace  connections  to  protect  the 
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elements  from   destruction   by   temperatures   exceeding 
their  normal  rating. 

The  furnace  brickwork  is  built  up  of  three  courses. 
First  there  is  a  4-in.  (10-cm.)  course  of  common  fire- 
brick in  which  the  special  hanger  brick  for  the  support 
of  the  "Nichrome"  winding  is  laid  as  a  single  row. 
Next  comes  the  9-in.  (23-cm.)  course  of  special  insu- 
lator brick  and  then  a  4-in.  (10-cm.)  course  of  common 
red  brick.  There  is  not  a  great  deal  of  radiation 
through  the  walls  of  the  furnace,  but  it  is  probable 
that  the  entire  furnace  will  be  covered  with  a  coat  of 
asbestos  further  to  reduce  this  heat  loss.  The  door 
of  the  furnace  is  about  4'.  ft.  ( 1.4  m.)  wide  by  3  ft. 
(0.9  m.)  high  and  is  made  of  special  insulation  brick 
in  a  steel  frame.  Special  monel-metal  racks  have  been 
adopted  as  the  standard  for  supporting  the  metal  to 
be   enameled,   as   these   lighter   racks   reduce   the   area 


tees  were  given  that  it  would  bake  8  lb.  (3.()  kg.)  of 
material  per  kilowatt-hour,  this  weight  to  include  the 
racks  on  the  basis  of  half  of  the  total  weight,  with 
the  understanding  that  the  guarantee  covered  the  oper- 
ation of  the  furnace  at  the  full  capacity  of  1,200  lb. 
(543  kg.)  of  material  per  hour,  including  the  racks. 
Similarly,  the  electrical  heating  e'ements  were  guaran- 
teed to  maintain  a  temperature  of  1,700  deg.  Fahr. 
(927  deg.  C.)  under  an  opei-ating  cycle  of  three  minutes 
and  forty  seconds,  during  which  time  the  doer  would 
be  opened  ten  seconds  for  loading  and  ten  seconds  for 
unloading  with  an  average  baking  time  of  three  minutes 
and  twenty  seconds.  Furthermore,  the  heating  ele- 
ments were  not  to  exceed  a  maximum  demand  of  150 
kw.  The  temperature  rating  and  demand  guarantees 
were  satisfactorily  met,  while  the  production  of  the 
furnace  in  pounds  of  material  per  kilowatt-hour  was 


OPERATING  DAT.4  ON 

NEW  VITREOUS  ENAMELING  ELECTRIC  FURNACE  IN  THE  PLANT  OF  THE  ST.  LOUIS 

BRASS  MANUFACTURING  COMPANY 

Pieces  of 

Pounds  of 

Pound-  of 

Hours 

Hours 

Total 

Kw.-Hr. 

Pounds 

Ware 

Ware 

Rank-! 

Heating 

Enameling 

Kw.-Hr. 

per  Hour 

Iron 

Racks 

Charges 

1,306 

3,533 

6,058 

10 

1.600 

560 

1,920 

139 

1,568 

3,448 

11.625 

10 

1,500 

180 

1,848 

3,160 

9,025 

10 

1,400 

145 

1,252 

2,672 

5S 

22 

1.000 

87 

1,169 

3.483 

6,576 

5i 

2,900 

137  8 

1.361 

3,623 

9,350 

121 

1,600 

133 

1,584 

4,174 

9,793 

12 

1,600 

133 

171 

1,951 

5,281 

9,405 

12 

9 

1,500 

125* 

18  5 

1,716 

4.370 

10,035 

12 

94 

1,500 

+ 

17.3 

2,124 

3,639 

11,106 

1  1 

9 

1,400 

127  3 

1,674 

4,532 

11,942 

135 

9 

1,800 

138 

1.878 

3,314 

9.510 

11 

9 

1,400 

127  3 

2.002 

3,593 

8,771 

lOi 

9 

1,300 

128 

1,619 

3.346 

8,634 

11 

7i 

1,400 

127 

554 

594 

1,520 

9i 

9 

1,100 

136 

3,567 

3,680 

1,641 

3,515 

7,698 

13 

7 

1,800 

138  4 

763 

2,459 

4,722 

13 

9 

1,500 

115  3 

1,260 

900 

534 

2,388 

3,085 

10 

7 

960 

*  Oven  cut  out  forty-seven 

times.         t  Oven  cut  out  si 

xty 

-five  times. 

and  weight  of  metal  entering  the  furnace  and  give 
much  longer  service  than  the  ordinary  iron  racks. 
The  ribbon  winding  for  the  furnace  has  a  maximum 
rating  of  150  kw.  and  is  operated  on  230-volt,  three- 
phase,  60-cycle  current.  The  record  of  the  operating 
temperature  as  well  as  the  control  of  the  electrical 
current  is  obtained  by  two  thermocouples  connected 
through  the  walls  of  the  furnace,  one  of  them  meas- 
uring the  temperature  of  the  air  in  the  furnace  and 
the  other  the  temperature  of  the  winding.  Connections 
are  made  to  an  automatic  control  panel  installed  at  the 
rear  of  the  furnace.  This  panel  holds  contactors  and 
automatic  switches  which  provide  for  the  automatic 
control  of  the  furnace,  and  these  are  operated  by  means 
of  the  Leeds-Northrup  automatic  two-point  tempera- 
ture recorder  and  controller.  This  equipment  gives 
a  recording  chart  showing  the  temperatures  of  both 
the  ribbon  and  the  air  and  includes  a  simple  adjust- 
ment for  varying  the  operating  temperature. 

The  accompanying  illustration  shows  the  control 
panel  and  the  temperature  recorder  and  the  connections 
on  one  side  of  the  furnace.  The  heavy  cables  from 
switchboard  to  furnace  are  to  be  inclosed  in  conduit. 

The  electrical  equipment  and  hanger  brick  support- 
ing the  "Nichrome"  winding,  as  well  as  the  layout  and 
technical  supervision,  were  supplied  by  the  General 
Electric  Company.  The  furnace  was  constructed  by 
the  St.  Louis  Brass  Manufacturing  Company,  and  the 
wiring  and  the  electrical  connections  were  made  by  the 
Union  Electric  Light  &  Power  Company  of  St.  Louis. 

At  the  time  of  the  purchase  of  the  furnace  guaran- 


greatly  exceeded  and  will  be  further  improved  upon  as 
greater  experience  is  obtained  in  the  operation  of  this 
type  of  furnace.  Moreover,  the  operating  cyc'.e  has 
been  reduced  from  the  guarantee  of  three  minutes 
and  forty  seconds  to  one  minute  and  fifty  seconds. 

Cost  of  Furnace  Higher  than  Older  Types 

The  total  cost  of  a  furnace  of  this  type  will  vary 
between  $8,000  and  $9,000,  depending  upon  the  equip- 
ment to  be  installed  and  the  power  supply  available. 
The  electrical  equipment  of  the  oven  will  cost  about 
$3,500,  the  electrical  installation  will  come  to  about 
$600,  the  construction  of  the  oven  will  cost  approxi- 
mately $1,500,  and  the  substation  expense  will  vary 
between  $2,000  and  $5,000,  depending  upon  the  number 
of  furnaces  installed  and  the  share  of  the  substation 
cost  borne  by  the  electrical  equipment  of  the  factory. 
The  cost  of  the  electrical  furnace  is,  of  course,  con- 
siderably higher  in  original  investment  than  with  the 
older  type;  but  the  difference  in  maintenance  cost, 
saving  in  space  and  greatly  superior  product  soon  make 
the  original  investment  a  matter  of  minor  considera- 
tion. At  the  present  time  the  furnace  in  the  factory 
of  the  St.  Louis  Brass  Manufacturing  Company  is 
operating  only  on  a  night  shift,  and  the  hourly  energy 
consumption  has  approximated  125  kw.-hr.  For  twenty- 
four-hours-a-day  operation  with  the  continuous  hoi 
earth  this  consumption  will  probably  decrease  about 
10  per  cent.  The  table  gives  data  regarding  the  pounds 
of  metal  and  kilowatt-hours  used  during  recent  opera- 
tion  of  the  furnace. 


April  16,  1921 


ELECTRICAL     WORLD 


875 


The  general  results  thus  far  obtained  from  the  oper- 
ation of  this  furnace  have  been  highly  satisfactory, 
particularly  with  regard  to  the  quality  of  the  enamel 
produced  and  the  speed  with  which  the  oven  can  be 
brought  to  temperature  and  operated.  The  electrical 
furnace  can  be  brought  from  stone-cold  condition  to 
1,700  deg.  Fahr.  (927  deg.  C.)  in  twelve  hours,  which 
is  less  than  one-half  the  time  that  would  be  required 
for  an  oil  or  gas  furnace.  The  usual  operation  of  this 
furnace  has  been  to  cut  it  out  at  5  o'clock  in  the  morn- 
ing at  a  temperature  of  1,700  deg.  Fahr.  (927  deg.  C.) 
and  cut  it  in  again  at  6  o'clock  in  the  evening  at  1,200 
deg.  Fahr.  (649  deg.  C),  and  in  forty  minutes  the 
furnace  has  been  ready  for  charging  at  1,600  deg. 
Fahr.  (871  deg.  C).  Special  studies  on  production 
have  showTi  that  during  an  hour  the  production  obtain- 
able is  2,338  lb.  (1,059  kg.)  of  ware  and  rack  with  the 
use  of  130  kw.-hr.  per  hour,  the  number  of  charges 
being  twenty-four.  This  means  900  lb.  (408  kg.)  of 
enamel  ware  with  a  consumption  of  130  kw.-hr.  On 
certain  types  of  work  the  electric  furnace  has  been  able 
to  handle  at  least  170  heats  of  No.  22  gage  steel  in 
ten  hours.  The  results  previously  obtained  in  this 
factory  with  an  oil  furnace  have  been  not  more  than 
130  heats  of  the  same  material  in  the  same  time. 

Similar  installations  by  other  enameling  concerns 
are  expected,  and  it  is  probable  that  in  future  installa- 
tions a  double-end  furnace  may  be  adopted.  There  are 
also  possibilities  of  a  conveyor  type  or  a  continuous- 
feed  furnace  with  arrangements  for  preheating  and 
slow  cooling  in  the  application  of  the  enamel.  All 
those  who  have  examined  the  furnace  and  have  seen  it 
in  operation  have  commented  favorably  upon  its 
general  appearance  and  the  remarkably  fine  character 
of  enamel  product,  and  it  is  quite  apparent  that  the 
opportunities  for  electric  heating  in  vitreous  enameling 
will  be  as  wide  as  the  field  of  enameling  itself. 


known.  Three  hydraulic  valves  operated  by  hydraulic 
pressure  from  the  penstock  will  be  used  and  arranged 
for  both  hand  control  at  the  valve  and  electrically 
operated  remote  control. 

The  electrical  equipment  will  include  two  high-react- 
ance three-phase,  60-cycle,  11,000-volt,  30,000-kva.  alter- 
nating-current generators,  with  direct-connected  250- 
volt  exciters.  Each  generator  and  exciter  will  be  oper- 
ated as  a  unit,  with  voltage  controlled  by  a  separate 
automatic  voltage  regulator. 

Six  10,000-kva.,  single-phase,  60-cycle,  oil-insulated, 
water-cooled,  cutdoor-type  transformers  are  to  be  oper- 
ated in  two  three-phase  banks,  one  for  each  generator. 
The  low-tension  windings  will  be  connected  in  delta 
across  the  11,000-volt  bus,  while  the  high-tension  wind- 
ings are  to  be  connected  in  Y  to  give  154,000  volts  be- 
tween lines.   The  neutral  point  will  be  solidly  grounded. 

The  output  of  this  development  will  be  transmitted 
to  Seattle  over  a  90,000-kva.,  154,000-volt,  105-mile 
(169  km.)  transmission  line.  The  specifications  call  for 
delivery  of  equipment  to  commence  during  January, 
1923,  and  completion  not  later  than  May  1,  1923. 


Specifications  for  Skagit  River 
Development 

SPECIFICATIONS  which  have  recently  been  issued 
by  the  city  of  Seattle  for  the  Skagit  River  develop- 
ment, which  is  in  the  Diablo  Canyon  about  100  miles 
from  Seattle,  show  that  two  units  will  be  installed  with 
a  rated  capacity  of  30,000  kva.  each.  The  turbines  are 
to  be  designed  to  operate  under  a  maximum  static  head 
of  395  ft.  (120  m.),  of  which  380  ft.  (116  m.)  will  be 
pressure  and  15  ft.  (4.5  m.)  draft  head.  The  main 
tunnel  through  which  water  is  conveyed  to  this  plant 
will  be  designed  to  supply  three  tui-bines,  of  which  only 
two  are  to  be  installed  at  present.  The  net  effective 
head  on  the  turbines,  after  deducting  "draw-down"  in 
reservoir,  loss  of  head  in  tunnel  and  penstock,  and  tail- 
water  elevation  above  low  water,  will  be  375  ft.  (114  m.) 
when  the  plant  is  carrying  full  load.  Until  such  time, 
however,  as  the  masonry  dam  can  be  completed  the  plant 
will  operate  under  a  net  effective  head  of  275  ft.  (84  m.) . 
The  turbines  will  be  vertical-shaft,  single-runner,  re- 
action-type units  designed  to  utilize  1,000  cu.ft.  (28.3 
cu.m^)  of  water  a  second  at  a  net  effective  head  of  375 
ft.  (114  m.),  although  the  runners  to  be  first  supplied 
will  be  designed  to  give  maximum  power  and  efficiency 
when  operating  under  275  ft.  (82  m.)  net  effective  head. 
The  runner  to  be  used  under  the  ultimate  head  will  be 
designed  but  not  built,  as  the  time  during  which  the 
plant  will  operate  under  the  low  head  is  not  definitely 


Serving  Rural  Distribution  from 
High-Tension  Lines 

Long  Distributicn  Lines  Paralleling  High-Tension  Lines 

Entail  High  Copper    Expense,  While  Frequent 

Taps  Are  Costly  in  Transformers 

IT  IS  becoming  increasingly  difficult  to  purchase 
right-of-way  for  high-tension  lines  without  a  clause 
in  the  contract  binding  the  company  to  provide  electric 
service  to  the  property  owners.     Various  farm-lighting 


HOW  DAYTON  POWER  &  LIGHT  COMPANY  PROVIDES  RURAL  SERVICE 
Single-phase  load  center  served  by  33, 000/2, 300-voIt  transformer 
and     (right)     three     l.T-kva.,     33,000/2. 300-volt     transformers     for 
power  and  light  service. 

plants  have  now  been  in  operation  long  enough  to  con- 
vince the  user  that  the  annual  operating  cost  is  rarely 
less  than  $100,  and  in  many  instances  more.  As  a  result 
the  rural  demand  for  central-station  service  is  steadily 
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increasing,  and  if  the  rural  customer  is  educated  to  use 
$100  worth  of  central-station  service  per  year,  instead 
of  only  $25  worth  or  less,  the  central  stations  will  find  it 
profitable  to  extend  their  lines  farther  and  farther  into 
rural  districts.  A  great  amount  of  skill  is  required  to 
make  rural  distribution  from  high-tension  lines  as  cheap 
as  possible  without  sacrificing  good  construction.  Low 
maintenance  expense  is  much  more  important  than  low 
first  cost. 

There  are  three  methods  of  distributing  to  rural  cus- 
tomers from  high-tension  lines — first,  by  a  distribution 
line  paralleling  the  transmission  line  its  entire  length; 
second,  by  individual  transformations  for  each  customer 
or  group  of  customers,  and,  third,  by  a  combination  of 
the  first  two  methods  with  distribution  lines  running 
each  way  from  two  or  three  step-down  points. 

From  an  operating  standpoint  and  for  continuity  of 
service  the  distribution  line  paralleling  the  high-tension 
line  for  its  entire  distance  is  the  best.     However,  this 


kva.,  while  a  50-kva.  transformer  for  the  same  voltage 
costs  only  $28  per  kva.  and  a  100-kva.  transformer  costs 
only  $18.35  per  kva.  rated  capacity. 

The  third  method,  which  is  merely  a  combination  of 
the  two  others,  is  used  in  the  majority  of  cases  because 
it  is  the  most  economical  in  operation  and  in  first  cost. 
Transformers  are  used  to  step  down  from  the  high- 
tension  voltage  to  an  intermediate  voltage  which  may 
be  anything  up  to  14,000,  and  this  intermediate  voltage 
is  distributed  both  ways  along  the  line.  The  high  tension 
step-down  transformers  are  usually  installed  near  the 
point  of  greatest  demand. 

A  modified  scheme  to  save  transformer  capacity  and 
transformer  losses  is  to  step  down  from  the  high-tension 
line  to  230/115  volts  for  a  large  power  job  and  then 
step  up  to  2,300  volts  or  6,600  volts  for  rural  distribu- 
tion along  the  high-tension  lines.  The  three  trans- 
formations between  the  high-tension  line  and  the  rural 
customer's  service  do  not  give  such  good  regulation  as 


■ 

i 
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THIS  POLE-TOP  CONSTRUCTION   HAS   PROVED  SUITABLE  FOR  STEPPING  DOWN   FROM   33,000  TO 
2,300  VOLTS  FOR  LOCAL  COMMUNITIES 


method  is  usually  the  most  costly — a  feature  which 
makes  it  prohibitive  when  customers  are  widely 
scattered. 

The  second  method,  employing  direct  transformation 
for  each  customer,  is  not  economical  in  the  use  of  trans- 
formers and  becomes  less  and  less  economical  the 
higher  the  transmission  voltage.  Furthermore,  every 
tap  weakens  a  high-tension  line  and  creates  a  possible 
source  of  trouble.  Present-day  transformers  and  sub- 
station equipment  stand  up  very  well  under  operating 
conditions,  but  many  high-tension  line  outages  are 
traceable  to  some  description  of  substation  failures. 

Transformer  authorities  agree  that  there  is  virtually 
no  limit  to  the  ratio  of  transformation  which  can  be 
safely  and  satisfactorily  used,  and  the  Dayton  Power 
&  Light  Company  steps  down  33,000  volts  to  230/115 
volts  in  a  few  isolated  cases.  It  is  a  rare  occasion, 
however,  when  the  individual  rural  demands  from  a 
high-tension  line  approach  the  capacities  which  would 
make  these  individual  transformer  installations  finan- 
cially economical.  For  instance,  a  25-kva.  single-phase 
transformer  with  66,000  volts  costs  $1,220  or  $48  per 


if  only  two  transformations  were  used,  but  this  draw- 
back is  not  serious. 

Transformer  capacity  has  also  been  saved  where  the 
rural  service  is  not  very  dense  by  the  use  of  230-volt 
two-wire  secondaries,  which  can  be  extended  four  times 
as  far  with  the  same  line  loss  as  if  regular  115/230-volt 
^secondaries  were  used.  Most  of  the  customers  have  been 
willing  to  pay  the  slightly  higher  price  of  the  230-volt 
appliances  in  order  to  get  the  service  with  the  least 
possible  line  cost.  In  some  cases  dealers  would  rather 
give  their  good  customers  a  230/115-volt  balance  coil 
than  to  stock  the  230-volt  appliances.  In  other  cases 
customers  have  purchased  dry-type  balance  coils  which 
are  all  connected  to  the  customer's  side  of  the  meter. 

In  the  paper  containing  the  foregoing  discussion, 
which  was  presented  at  a  recent  meeting  of  the  trans- 
mission and  distribution  committee  of  the  Ohio  Electric 
Light  Association  by  R.  P.  Wuichet  of  the  Dayton  Power 
&  Light  Company,  the  author  pointed  out  the  impos- 
sibility of  giving  a  general  solution  to  cover  all  cases. 
He  therefore  set  forth  the  advantages  and  disadvantages 
of  the  different  systems. 
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Selection  of  Demand  Meters 

Study   of  Characteristic  Curves  Shows  Points  that  Influence  Choice  of  Meters  for  Different 

Loads  and  Customers — Permanent  Records  of  Demand  a  Desirable 

Feature — Suggestions  for  Improvements  in  Design 


By  WILLARD  S.  WILDER 


A  STUDY  of  demand  meters  will  show  certain 
relations  of  type  characteristics  that  influ- 
ence the  selection  of  equipment.  Such  points 
Las  service  rates,  type  of  load,  initial  cost  and 
maintenance  charges  have  a  direct  bearing  on  an  intel- 
ligent choice  of  meters.  The  first  consideration,  how- 
ever, is  the  type  of  meter  as  related  to  the  load  to  be 
measured  and  a  study  of  meter  characteristics  will  be 
found  helpful  in  analyzing  such  a  problem. 

Lagged  meters  and  definite  time-interval  meters  are 
the  two  general  classes  into  which  demand  meters 
may  be  divided.  To  the  former  class  belong  thermal 
meters  and  mechanical  demand  meters  having  no  fijxed 
timing  period,  but  which  start  measuring  a  demand  as 
soon  as  it  occurs.  These  meters  are  always  lagged  so 
that  sudden  overloads  such  as  motor-starting  currents 
and  high  demands  for  short  duration  are  not  recorded. 
Definite  time-period  demand  meters  measure  the 
weighted  average  energ>'  demand  during  a  fixed  period 
usually  of  fifteen  minutes,  thirty  minutes  or  sixty 
minutes'  duration.  These  meters  have  no  characteristic 
curve  and  are  simply  devices  which  integrate  a  load 
curve  over  a  definite  period  and  record  average  demand. 

Demand  meters  of  the  lagged  type  and  of  the  definite- 
time-interval  type  are  both  subject  to  error  on  certain 
types  of  loads.  The  tendency  of  the  lagged  demand 
meters  is  to  read  too  high  and  that  of  the  definite-time- 
interval  demand  meters  is  to  register  too  low.  A  dis- 
crepancy will  exist  on  alternating-current  loads  of  low 
power  factor  between  demands  measured  by  a  thermal 
tj'pe  of  demand  meter  and  demands  indicated  on  an  in- 
tegrating kilowatt-hour  demand  meter.  The  demand  as 
recorded  by  a  thermal  demand  meter  will  be  proportional 
to  the  heating  effect  of  the  current  and  is  usually  con- 
sidered to  be  a  sound  basis  for  a  demand  charge.  The 
demand  as  recorded  by  an  integrating  kilowatt-hour  de- 
mand meter,  on  the  other  hand,  will  be  based  on  the 
actual  demand  for  power.  The  thermal  demand  meter 
which  depends  upon  the  heating  effect  of  the  electric 
current  for  its  operation  registers  proportional  to  cur- 
rent values  only,  hence  does  not  record  the  power  de- 
mands on  alternating-current  loads  operating  at  other 
than  unity  power  factor.  Consideration  must  be  given 
to  these  differences  in  choosing  a  demand  meter  for  any 
class  of  service  as  the  reading  must  correspond  with  the 
definition  of  demand  in  the  power  contract. 

It  will  be  noted  from  the  curves  that  it  takes  the  ther- 
mal demand  meter  twentj'-five  minutes  at  a  constant 
load  of  15  kw.  to  record  the  actual  demand,  the  time  lag 
being  thirty  minutes  at  12  kw.  While  it  took  four 
minutes  for  the  demand  meter  to  register  80  per  cent 
of  the  demand  when  the  load  was  15  kw.,  it  took 
nearly  five  and  one-half  minutes  for  the  same  meter  to 
reach  80  per  cent  of  the  demand  when  the  load  was  12 
kw.  This  lagging  of  the  characteristic  curves  on  de- 
creased loads  is  common  to  thermal  demand  meters  and 


decreases   their   effectiveness    in   registering   light   de- 
mands of  short  duration. 

The  definite-time-period  demand-meter  curve  is  effec- 
tively a  straight  line  as  shown  in  the  figure.  Demand 
meters  of  this  type  simply  count  the  revolutions  of  the 
watt-hour-meter  disk,  and  at  the  end  of  fifteen  minutes, 
which  is  the  usual  time  interval,  the  pointer  returns  to 
zero  and  again  starts  counting  the  demand.    Hence  for 


Thermal  Demand. 150 Amp.Load 

^ 

^ 

/ 

1 
1 

K0% 

oTth 

/ 

V 

lerm 

?/ge 

marK 

/ 
/ 

ll20 

Xmp. 

'.oad 

/ 

A 

/ 

/ 

/^ 

^y 

7 

1 
1 
1 

/ 

/ 

/  ^ 

i  / 

\ 

/ 

/ 
/ 

/ 
f 

/ 

/ 

/    S/\S 

/ 

/ 

/ 
/ 

1 

1 

/ 

/ 

>»■ 

/ 
/ 
/ 

/ 

/ 
J 

/  .^ 

V 
/  / 

w 

/ 
1 

/  S7  M 

1 

/ 

/ 

7  #y 

1          .0/     /  A 

',' 

1 
1 

/ 

/  m 

1 

1 

/ 
/ 

''// 

\<-' 

// 

I 

/ 

/ 

f 

1 

V 

/ 

12 


10 


c 

E  8 


7 
i 

^  6 

5 

4 
3 


"0       2       4       6       8       10      12       14      16      18     20     22      24     26      28 
Time    from    Start   in    Minutes 

CONSIDERATION  OF  DEMAND-METER  CHARACTERISTIC  CURVES 

WILL  ENABLE  AN  INTELLIGENT  SELECTION 

BASED  ON  REQUIREMENTS 

the  loads  under  consideration  the  definite-time-interval 
meter  will  register  the  true  demand  at  the  end  of  fif- 
teen minutes,  after  which  the  pointer  will  be  returned 
to  zero  and  the  meter  will  again  start  registering  the 
demand.  It  will  be  noted  that  with  this  type  of  meter 
80  per  cent  of  the  load  is  registered  in  twelve  minutes, 
or  80  per  cent  of  the  fifteen-minute  period,  regardless  of 
magnitude  of  load,  owing  to  straight-line  characteristic. 
Comparison  of  the  two  characteristic  curves  for  these 
demand  meters  shows  that  for  constant  loads  of  fifteen 
minutes  or  slightly  longer  duration  the  thermal  demand 
meter  will  not  record  the  true  maximum,  while  the 
definite-time-period  meter  will  record  the  true  maximum 
demand.  On  the  other  hand,  the  thermal  demand  meter 
begins  registering  as  soon  as  the  load  is  applied,  while 
the  other  demand  meter  may  not.  Thus  if  the  load  was 
about  twenty  minutes'  duration  the  thermal  demand 
meter  would  I'ecord  nearly  the  correct  demand,  and  if 
the  load  was  applied  five  minutes  after  the  time  period 
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started  on  the  definite-time-period  meter,  this  meter 
would  record  but  66.6  per  cent  of  the  true  demand  dur- 
ing the  remainder  of  the  period.  The  time  interval 
being  up  ten  minutes  after  the  load  was  applied,  the 
pointer  would  return  to  zero  and  would  again  start 
counting  the  demand  as  shown  in  dotted  line  in  the 
figure. 

Should  the  total  duration  of  the  load  be  but  twenty 
minutes,  the  definite-time-period  demand  meter  would 
indicate  two  demands  of  only  66.66  per  cent  of  the 
actual  demand. 

Permanent  Records  of  Demand  Desirable 

In  addition  to  recording  the  time  a  maximum  demand 
occurs,  a  peiTnanent  record  of  its  value  is  also  desirable. 
Several  demand  meters  furnish  permanent  records  on 
paper  charts,  but  nearly  all  have  disadvantages  that 
practical  central-station  metermen  would  like  to  see  re- 
moved. Demand  meters  employing  an  inking  pen  are 
unsatisfactory  because  of  blotting  and  running  of  the 
ink,  and  unless  frequent  attention  in  given  to  the  pens 
they  will  not  operate  properly.  Specially  surfaced 
charts  of  wax-coated  paper  upon  which  the  record  is 
scratched  by  a  metal  pen  fail  to  operate  properly  under 
wide  ranges  of  temperature.  In  cold  weather  the  stylus 
fails  to  make  a  legible  impression  through  the  cold  wax, 
while  in  warm  places  the  record  is  destroyed  by  the 
melting  of  the  wax  surface.  A  small  electric  light, 
thermostatically  controlled .  and  placed  in  the  case  of 
demand  meters  using  wax-surface  charts,  lessens  the 
cold-weather  difficulty,  but  no  remedy  has  been  found 
that  will  permit  the  waxed  charts  to  be  used  near  fur- 
naces or  other  warm  places. 

A  record  from  a  demand  meter  should  be  permanent, 
easilj'  interpreted,  and  the  demand  values  quickly  de- 
termined from  the  record  with  a  minimum  of  effort. 
Both  graphic  watt-meter  records  and  demand-meter 
charts  giving  the  value  of  any  fifteen-minute  demand 
are  easy  to  interpret,  but  the  demand-meter  records  are 
preferable  as  they  do  not  require  the  averaging  of  a 
curve  to  determine  the  demand  value.  Records  which 
consist  of  a  series  of  periodical  kilowatt-hour  readings 
printed  on  a  paper  tape  require  a  great  deal  of  clerical 
work  to  place  them  in  a  convenient  form.  The  differ- 
ence between  kilowatt-hour  readings  for  consecutive  de- 
mand periods  must  be  obtained  over  the  entire  record 
and  placed  upon  a  sheet  opposite  the  time  of  the  demand 
before  the  maximum  demand  and  time  of  its  occurrence 
can  be  ascertained.  A  general  inspection  of  the  record 
tape  will  not  suffice  in  determining  the  maximum  de- 
mand, since  the  opportunity  for  error  is  too  great,  espe- 
cially where  the  billing  maximum  demand  is  based  on 
the  two  or  more  highest  recorded  demands.  Demand 
records  in  the  form  of  lines  drawn  every  fifteen  minutes 
on  a  paper  chart  prove  more  satisfactory  when  drawn  on 
paper  tape  than  when  drawn  on  a  circular  chart.  De- 
mand records  drawn  on  a  circular  chart  are  difficult  to 
interpret  for  low  values  of  demand,  and  when  it  becomes 
necessary  to  obtain  a  customer's  demand  during  an  hour 
of  off-peak  service  it  becomes  nearly  impossible  to  read 
the  chart  because  of  the  wedging  of  these  short  lines 
between  lines  of  much  greater  magnitude  with  a  con- 
sequent loss  of  legibility. 

The  application  of  a  demand  meter  to  any  service 
must  not  in  any  way  interfere  with  the  reliability  of 
that  service  sor  with  the  accuracy  of  the  metering  of 
the  energy  consumption.  Demand  meters  directly  con- 
nected in  the  service  leads  introduce  one  more  set  of 


connections  at  the  service  entrance  which  may  prove 
a  weak  link  in  the  circuit.  Demand  meters  dependent 
upon  the  watt-hour  meter  for  operation  are  connected 
electrically  or  mechanically  to  the  registering  mecha- 
nism of  the  watt-hour  meter  and  unless  carefully  in- 
stalled may  increase  the  friction  of  the  mechanism. 
Difficulty  is  experienced  in  calibrating  a  watt-hour 
meter  equipped  with  a  cam  and  set  of  contacts  for  clos- 
ing an  electric  circuit  through  the  demand  meter.  The 
varying  friction  of  the  contact  fingers  over  different 
steps  of  the  cam  causes  a  variation  in  drag  on  the  watt- 
hour  meter  disk  so  that  accurate  test  results  cannot  be 
obtained  unless  a  long  test  interval  is  employed.  A 
similar  difficulty  in  adjusting  a  watt-hour  meter  is 
experienced  with  demand  indicators  directly  connected 
to  the  meter  shaft. 

Aside  from  the  points  mentioned,  the  greatest  diffi- 
culty— and  unfortunately  a  very  serious  difficulty — is 
found  in  the  demand-meter  contacts.  These  contacts, 
which  are  mounted  in  the  watt-hour  meter,  count  the 
revolutions  of  the  meter  disk,  closing  a  circuit  through 
the  demand  meter  which  causes  the  pointer  to  rise.  The 
friction  of  the  contact  arms  passing  over  the  cam  teeth 
produce  an  uneven  lag  upon  the  watt-hour  meter  disk 
which  makes  calibration  difficult  and  temporaiy.  By  far 
the  most  serious  trouble  with  the  contacts  is  caused  by 
their  chattering  or  vibrating,  which  causes  the  demand 
meter  to  operate  when  it  should  not.  Cases  have  come 
to  attention  where  the  maximum  demand  of  a  customer 
as  indicated  by  the  demand  meter  occurred  at  time  of 
very  light  load  when  the  plant  was  nearly  shut  down.  In 
these  cases  the  watt-meter  disk  was  moving  slowly, 
bringing  the  demand  meter  contacts  into  close  proximity 
for  a  short  period  of  time,  during  which  vibrations 
caused  a  chattering  of  the  contacts,  rapidly  opening  and 
closing  the  circuit  and  recording  a  high  demand.  The 
design  of  a  suitable  contactor  is  sorely  needed  for  de- 
mand meters  which  depend  upon  the  revolutions  of  the 
watt-hour  meter,  since  this  type  of  demand  meter  has 
many  advantages.  It  is  easily  adapted  to  any  circuit,  is 
simple,  reliable  and  requires  no  separate  calibration 
from  the  watt-hour  meter. 

First  Cost  of  Meter  as  Well  as  Operating 
Expense  Important 

While  reliable  metering  of  the  demand  and  energy  re- 
quirements of  a  customer  are  very  important  consider- 
ations, the  initial  cost  and  operating  expenses  of  such 
equipment  are  also  factors  of  great  importance.  In  or- 
der to  reduce  the  purchase  price  and  installation  costs 
of  metering  equipment  it  is  desirable  to  combine  the 
watt-hour  meter  and  the  demand  meter  into  one  instru- 
ment inclosed  in  one  case,  but  the  present  tendency  in 
design  appears  to  favor  a  demand  meter  separate  from 
the  watt-hour  meter  but  connected  electrically  to  it. 
Demand  meters  of  the  lagged  type  and  other  meters 
which  do  not  furnish  a  record  of  the  time  a  demand 
occurs  require  less  attention  than  those  using  a  chart 
or  paper  which  must  be  changed  or  inspected  about  once 
a  week. 

There  is  a  great  need  for  a  simple  and  reliable  demand 
meter  which  will  furnish  a  record  of  the  demand  and  the 
time  it  occurs  and  at  the  same  time  will  require  atten- 
tion only  once  a  month.  Such  a  meter  would  give  all  the 
values  required  and  would  need  attention  only  when  it 
was  read.  With  a  few  exceptions  all  the  clock  mech- 
anism and  paper  records  at  present  employed  in  demand 
meters  require  attention  at  least  once  a  week,  and  where 
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a  large  number  of  such  demand  meters  are  in  use  the 
continual  services  of  one  or  more  men  are  necessar5\ 

Demand  meters  which  simply  count  the  revolutions  of 
the  watt-hour  meter  disk  require  no  calibrating,  while 
those  of  the  thermal  type  and  self-contained  demand 
meters  must  be  kept  in  calibration.  This  increases  their 
operating  costs. 

Adaptability  to  a  large  variety  of  conditions  is  de- 
sirable in  demand  meters  in  order  to  reduce  the  number 
of  types  of  meters  that  must  be  kept  on  hand.  As  ther- 
mal demand  meters  record  a  demand  which  is  propor- 
tional to  the  root  mean  square  or  heating  value  of  the 
current,  they  can  be  used  on  direct-current  and  alter- 
nating-current circuits  of  any  frequency.  With  alter- 
nating-current circuits  of  high  voltage  or  large  current 
values  these  demand  meters  may  be  used  with  current 
transformers.  Demand  meters  dependent  upon  the 
watt-hour  meter  for  operation  are  limited  in  adapta- 
bility only  by  the  source  of  energy  available  for  operat- 
ing the  recording  mechanism.  The  same  source  of 
potential  that  supplies,  the  watt-hour  meter  is  generally 
used,  although  where  this  may  be  unsatisfactory  for  the 
demand  meter  it  is  not  uncommon  practice  to  operate 
that  meter  from  some  other  source. 

Another  requirement  for  a  good  demand  meter  is  to 
have  a  large  recording  range  with  Convenient  incre- 
ments so  that  unusually  high  demands  may  not  be  lost 
because  they  are  beyond  the  maximum  range  of  record. 
Meters  which  continually  record  the  revolutions  of  a 
watt-hour-meter  disk  and  indicate  the  demand  by  the 
difference  between  consecutive  energy  readings  can  be 
adapted  to  record  small  increments  of  power  and  are 
not  subject  to  the  objection  of  having  a  limited  demand 
range,  as  is  the  case  with  most  other  demand  meters. 

Some  of  the  lines  have  been  indicated  along  which 
improvements  are  needed  in  the  design  of  demand 
meters.  Cheaper  metei's  are  wanted  also,  to  permit 
more  extended  use  of  these  contrivances  so  that  demand 
charges  will  no  longer  be  based  on  estimates  of  con- 
nected load. 


Unique  Ventilation  Scheme  for 
Polyphase  Motors 

Designed  to  Prevent  Dirt  Accumulation  and  Oil  from 

Coming  in  Contact  with  Windings — Rotor 

Cage  Is  Cast  in  One  Piece 

TO  PREVENT  the  accumulation  of  oil  on  motor 
windings  and  the  resulting  collection  of  dirt  a  line 
of  polyphase  induction  motors  has  been  brought  out 
recently  in  which  an  unusual  method  of  ventilation  is 
used.  The  scheme  is  to  screen  the  ventilating  air  be- 
fore it  enters  the  windings  and  so  to  direct  this  air  that 
it  opposes  the  entrance  of  oil  into  the  windings  from 
the  waste-packed  bearings.  The  waste-packed  oiling 
method  has  been  adopted  also  to  overcome  any  tendency 
toward  spilling  of  oil  when  vibration  is  particularly 
severe. 

While  the  motors  are  ventilated  or  air-cooled,  they 
are  virtually  inclosed  from  a  mechanical  standpoint. 
Air  enters  at  the  periphery  of  the  machine  and  is  dis- 
charged at  each  end,  the  direction  of  air  flow  being 
exactly  opposite  to  that  found  in  most  motors.  It  is 
claimed  that  oil  leakage  caused  by  careless  filling  cannot 
occasion  bad  results,  because  such  oil  is  expelled  from 
the  ends  of  the  motor  instead  of  being  driven  into  it. 


Hence  there  should  be  little  opportunity  for  an  ac- 
cumulation of  dirt  and  lint  on  the  windings  that  might 
be  caused  by  the  stickiness  of  an  oil  film. 

These  motors  are  provided  with  a  novel  frame  or 
casing  consisting  of  a  series  of  corrugations  formed 
from  a  single  piece  of  sheet  steel.  These  corrugations 
are  equidistantly  spaced  and  in  intimate  mechanical 
contact  with  the  stator  core,  so  that  considerable  of  the 
heat  generated  in  this  core  and  its  winding  is  conducted 
to  this  casing,  which  therefore  forms  an  efficient  means 
for  transferring  heat  to  the  ventilating  air  by  radia- 
tion. Air  entering  at  any  point  along  the  surface  of 
the  screen  travels  over  the  outside  of  the  corrugation 
through  holes  provided  at  the  center  of  these  corruga- 
tions, then  through  the  lateral  ducts  between  casing  and 
core,  then  over  the  windings  at  the  end,  and  finally  is 
discharged  at  each  end  of  the  motor.     This  corrugated 


POLYPHASE    INDUCTION    MOTOR    DESIGNED   TO    PREVENT   OIL 

ENTERING   WINDINGS  AND  PARTS   SHOWING 

INTERESTING  VENTILATION  SCHEME 

casing,  therefore,  contributes  to  the  efficiency  of  the 
ventilating  system  to  a  marked  degree  and  at  the  same 
time  forms  an  exceedingly  rigid  and  accurate  frame  for 
the  stator  core. 

Fans  are  provided  at  the  ends  of  the  rotor  for  the 
purpose  of  drawing  the  cooling  air  through  the 
machines.  They  are  said  to  be  of  unique  design  and 
construction  in  that  a  stream  of  air  is  drawn  directly 
over  the  bearing  housings  and  immediately  expelled 
without  entering  the  motor,  while  another  stream  is 
drawn  through  the  machine  and  expelled  at  the  same 
points.  These  fans  are  made  of  a  single  piece  of  sheet 
steel  and  welded  to  the  thrust  collars. 

These  motors  employ  rotor  windings  having  bars  and 
end  rings  made  of  one  piece  of  metal,  entirely  eliminat- 
ing mechanical  or  electrical  joints,  the  windings  being 
molded  or  cast  on  the  magnetic  core. 

These  motors  are  now  built  in  sizes  up  to  30  hp.  at 
1,800  r.p.m.  for  60-cycle  polyphase  circuits,  with  corre- 
sponding capacities  at  other  standard  speeds  and  fre- 
quencies. 
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Readers'  Views  and 
Comments 

This  '  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


more  than  two  minutes  to  charge  and  that  all  charging 
was  done  by  one  man.  F.  VON  SCHLEGELL, 

Industrial  Electric  Furnace  Company,  President. 

Chicago,  111. 


Further  Data  on  Snyder  Furnace  Operation 

To  the  Editor  of  the  Electrical  World: 

Sir:  .  In  the  March  12  issue  of  the  Electrical  World, 
page  605,  an  article  appeared  entitled  "Operating 
Records  of  Electric  Furnaces  for  Refining  High-Grade 
Steels."  Figures  such  as  given  in  this  article  are  mis- 
leading without  some  investigation  of  the  surrounding 
circumstances.  If  the  figures  as  published  were 
accepted  by  any  prospective  user  of  electric  furnaces, 
they  would  work  against  the  electric  furnace  industry, 
and  if  it  were  not  for  the  fact  that  we  have  changed 
our  designs  for  furnaces  of  that  size,  they  might  injure 
us.  The  figures  cited  are  not  typical  ones  in  making 
castings,  which  is  what  the  article  says  the  two  1-ton 
Snyder  furnaces  were  used  for. 

There  are  a  number  of  furnaces  in  use  in  different 
foundries  of  the  exact  size  of  the  two  Snyder  furnaces 
at  the  plant  of  the  United  Alloys  Steel  Corporation.  At 
the  Pelton  Steel  Company  in  Milwaukee  two  furnaces  of 
that  size  have  turned  out  more  steel  in  one  month  than 
the  furnaces  cited  in  your  article  turned  out  in  a  year. 
The  furnaces  referred  to  in  the  Electrical  World  are 
described  as  1-ton  furnaces,  and  it  is  shown  that  they 
turned  out  something  over  2  tons  per  heat.  The  plant 
of  the  Dayton  Steel  Foundry  Company  has  turned  out 
more  than  250  tons  from  one  furnace  of  that  size  in  a 
month.  In  an  article  published  in  the  Foundry  for 
February,  1918,  by  C.  E.  Messenger,  he  showed  that 
a  furnace  of  this  type  and  size  turned  out  2,029  heats  in 
thirteen  months,  a  total  of  2,560  tons,  or  approximately 
2,.300  tons  in  one  year. 

In  the  article  in  the  Electrical  World  an  electrical 
consumption  of  1,002  kw.-hr.  per  ton  is  given.  The 
results  of  the  operation  cited  above  for  the  Pelton  Steel 
Company,  when  operating  day  shift  only,  were  approx- 
imately 600  kw.-hr.  per  ton;  results  for  the  Dayton 
Steel  Foundry  were  524  kw.-hr.  per  ton,  and  the  figures 
given  by  Mr.  Messenger  in  the  article  referred  to  were 
570  kw.-hr.  per  ton.  In  your  article  an  electrode  con- 
sumption is  given  which  would  mean  a  cost  of  approxi- 
mately $4  per  ton  for  electrodes,  whereas  single  elec- 
trode furnaces  of  that  type  are  operating  for  $1 
and  under  per  ton  for  electrodes.  The  figures 
given  by  Mr.  Messenger  showed  70  cents  per  ton 
of  metal  melted,  but,  of  course,  that  was  when  electrodes 
were  somewhat  cheaper  than  at  the  present  time.  Allow- 
ing for  the  difference  in  market  price  at  the  date  of  his 
article  and  today,  the  price  would  be  around  $1.  The 
author  of  your  article  shows  the  charging  time  as  thirty 
minutes. 

The  Western  Crucible  Steel  Casting  Company  has 
an  exact  duplicate  of  the  furnaces  at  the  United 
Alloys  Steel  Corporation's  plant  and  gave  us  a  letter 
showing  that  this  furnace  had  been  charged  2,520  times 
with  a  drop-bottom  charging  bucket,  that  it  never  took 


The  American-Swedish  Electrical  Commission 
in  Switzerland 

To  the  Editor  of  the  Electrical  World: 

Sir:  As  already  stated  in  a  former  issue  of  the 
Electrical  World,  an  American-Swedish  commission 
of  electrical  engineers  recently  inspected  the  Swiss  elec- 
tric railroads.  The  commission  has  now  finished  its  work 
and  has  just  left  the  country.  In  addition  to  the  Direc- 
tor-General of  the  Swedish  State  Railways,  F.  H.  Shep- 
pard,  director  of  heavy  traction  Westinghouse  Electric 
&  Manufacturing  Company,  and  J.  V.  Dobson  and  F.  E. 
Wynne,  electrical  engineers  of  the  same  company,  took 
part  in  the  inspection  and  consultations  which  followed 
the  trip.  The  commission  visited  the  Lotschberg  line 
from  Spiez  to  Brigue  and  the  St.  Gotthard  line.  A  close 
study  was  made  of  the  electric  installations  and  power 
stations  on  both  lines.  Special  attention  was  paid  to 
the  capacity  and  wear  and  tear  of  the  heavy  electric 
locomotives  with  a  view  to  the  cost  of  maintenance. 

It  was  stated  that  the  chief  reason  for  these  investi- 
gations is  the  diffei'ence  of  opinion  existing  among  elec- 
trical engineers  in  regard  to  whether  the  single-phase 
alternating-current  system  or  the  direct-current  system 
should  be  used  in  the  construction  of  electric  railway 
lines.  The  United  States  and  France  are  in  favor  of 
direct  current,  while  Switzerland,  Germany  and  Sweden 
prefer  the  single-phase  system,  the  latter  having  been 
proved  to  work  very  satisfactorily  on  the  Swiss  lines. 
In  addition,  it  was  stated  that  the  cost  of  the  direct- 
current  system  and  of  its  maintenance  was  much  greater 
than  that  for  single-phase. 

Sweden  possesses  an  electric  railway  about  100  km. 
(62  miles)  in  length  in  the  extreme  north  of  the  coun- 
try, connecting  the  mining  district  of  Kiruna  with  the 
Norwegian  port  of  Lulen,  the  shipping  port  for  Swedish 
iron  ore.  Four  passenger  trains  and  numerous  freight 
trains  are  daily  running  over  this  line.  It  is  now  in- 
tended to  extend  it  eastward  to  a  port  on  the  Bottnian 
Bay.  At  the  same  time  the  Stockholm-Gothenburg  Rail- 
way, one  of  the  most  important  lines  in  the  country,  is 
to  be  electrified,  and  it  seems  that  the  Swedish  engineers 
who  took  part  in  the  Swiss  inspection  trip  will  advo- 
cate for  this  line  the  single-phase  system  in  use  on  the 
Swiss  electric  roads.  The  Swiss  railway  and  electrical 
engineers  who  accompanied  the  foreign  delegates  said 
that  the  single-phase  system  is  giving  very  satisfactory 
results.  In  Norway  the  Christiania-Bergen  Railway  is 
also  about  to  be  electrified.  Henry  L.  Geissel. 

Miinsingen-Berne,  Switzerland. 


Asserts  that  Choke  Coil  Was  Patented 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  strain-type  choke  coil  described  in  an 
article  published  in  your  paper  appearing  Jan.  29,  on 
page  261,  is  covered  by  patent  (No.  769,057)  granted 
me  in  1904.  Such  a  coil  is  now  made  under  royalty 
contract  by  the  General  Electric  Compa-ny,  the  Westing- 
house  Electric  &  Manufacturing  Company  and  the 
Delta-Star  Electric  Company.  George  S.  Carson, 
Iowa  Gas  &  Electric  Company,  President. 

Washington,  Iowa. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Choosing  Economical  Size  of  Generator 
for  Power  Plant 

IN  DECIDING  on  the  size  of  generators  for  a  plant 
the  most  important  factor  to  consider  is  the  load 
conditions.  As  an  example  to  show  application  of 
principles,  let  it  be  assumed  that  a  plant  is  to  be 
designed  to  furnish  an  industrial  load  of  about  15,000 
kw.  average  and  with  peaks  running  up  to  25,000  kw. 
In  selecting  the  generators  the  first  principle  to  be 
remembered  is  that  generallj'  the  larger  the  unit  is 
the  more  economical  it  proves.  To  begin  with,  assume 
that  two  units  are  to  carry  the  maximum  load  running 
up  to  25,000  kw.  In  this  case  the  rating  of  the  units 
would' be  12,500  kw.  each,  which  happens  to  be  a  com- 
mercial size.  As  the  average  load  is  15,000  kw.,  each 
will  carry  7,500  kw.,  or  about  60  per  cent  of  the  maxi- 
mum load.  From  a  steam-consumption  point  of  view 
the  most  economical  load  is  about  70  to  75  per  cent 
of  the  maximum  load.  Thus  it  is  seen  that  the  two 
units  would  not  be  working  quite  on  their  most  eco- 
nomical point  as  the  nature  of  the  load  will  not  allow 
this.  If  the  plant  is  not  tied  in  electrically  with  any 
other  plant  and  the  load  must  be  carried,  then  a  spare 
unit  should  be  installed,  in  which  case  the  plant  would 
be  composed  of  three  turbo-generators  of  12,500  kw. 
each,   or  37,500  kw.   in   all. 

Now  suppose  the  load  to  be  carried  by  one  unit.  It 
must  have  a  capacity  of  25,000  kw.,  and  a  spare  unit 
would  require  the  instal'.ation  of  50,000  kw.  On  the 
other  hand,  suppose  the  load  to  be  carried  by  three 
units.  Then  each  would  be  loaded  to  8,300  kw.,  while 
the  nearest  cormnercial  size  is  7,500  kw.  If  the  swings 
up  to  25,000  kw.  were  of  short  duration  and  the  steam 
pressure  were  high,  perhaps  the  best  thing  to  do  would 
be  to  have  the  turbines  designed  for  200-lb.  steam 
pressure  at  the  throttle.  Then  if  the  steam  pressure 
were  raised  to  225  lb.,  a  7,500-kw.  unit  would  carry 
8,300  kw.,  as  the  load  carried  is  directly  proportional 
to  the  absolute  pressure  of  the  steam.  At  the  normal 
load  each  unit  would  carry  5,000  kw.,  which  is  66  per 
cent  of  the  maximum  load  and  therefore  somewhat 
nearer  the  most  economical  point  for  the  unit.  With 
one  spare  unit,  this  means  four  7,500-kw.  machines,  or 
80,000  k^\'.  in  all. 

There  is,  therefore,  a  choice  between  two  25,000-kw. 
units  with  an  aggregate  rating  of  50,000  kw.,  three 
12,500-kw.  units  totaling  37,500  kw.  and  four  7,500-kw. 
units  giving  an  installed  capacity  of  30,000  kw.  Now, 
the  cost  per  kilowatt  is  rather  less  the  larger  the  unit, 
and  this  applies  to  the  floor  space  covered,  piping, 
auxiliaries,  etc.  Moreover,  in  nearly  all  plants  the  de- 
mand for  power  will  increase,  and  consequently  larger 
units  will  be  used  in  extensions  made  later.  From 
all  points  of  view  the  three  12,500-kw.  units  appear  to 
be  the  best  for  the  conditions.  Two  will  run  on  the 
load,  the  question  of  a  spare  depending  upon  whether 


the  plant   is   tied   in   electrically  with  any   other  plant 
that  can  supply  the  demand  if  one  unit  breaks  down. 

In  a  plant  of  this  kind  the  steam  pressure  and  super- 
heat should  be  as  high  as  standard  piping,  valves  and 
fittings  will  allow,  which  is  about  250  lb.  pressure 
and  250  deg.  superheat.  With  these  standards  250  lb. 
will  be  the  maximum  pressure  in  the  boiler  drum  when 
all  safety  valves  are  blowing  and  relieving  the  boiler 
of  the  maximum  weight  of  steam.  Allowances  must  be 
made  for  pressure  drops  through  piping,  valves,  etc., 
bringing  down  the  steam  pressure  at  the  turbine  throt- 
tle to  about  200  lb.  and  the  superheat  to  about  200  deg. 
Fahr.  The  distribution  of  steam  pressure  will  be  about 
as  follows.  Normal  working  pressure  in  boiler  drum, 
230-lb.  gage;  pressure  after  passing  superheater  at 
boiler  outlet,  220-lb.  gage;  pressure  at  turbine  header, 
210-lb.  gage.  Thus,  if  the  turbine  is  designed  for 
200  lb.  pressure,  there  is  a  little  leeway  and  it  will 
carry  easily  its  maximum  load.  A.  B.  Clark, 

Sargent  &  Lundy,  Engineer. 

Chicago,  111. 

Condition  of  Lighting  Circuits  Checked 
by  Grapliic  Record 

ANY  unusual  conditions  in  the  street-lighting  circuits 
Lof  the  Worcester  (Mass.)  Electric  Light  Company 
are  indicated  by  irregularities  in  the  curves  which  are 
made  up  monthly  showing  the  outages  of  both  arc  and 
incandescent  street  lamps.  These  curves  show  the  num- 
ber of  lamp-hours  during  which  the  lamps  were  dark 
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OUTAGES  OF  STREET  LAMPS   PLOTTED  GRAPHICALLY   TO   kXD 
IN    PREVENTING    TROUBLE 

when  they  were  supposed  to  be  lighted.  They  ai"e  plotted 
from  the  monthly  record  from  the  city  bills  to  the  com- 
pany for  the  outages. 

Such  graphic  records  are  useful  for  many  other  pur- 
poses. George  M.  Hardy,  superintendent  of  the  com- 
pany, planned  and  developed  these  records. 

Boston,  Mass.        FIELD  EDITOR  ELECTRICAL  World. 
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Storage  at  the  Mines  to  Prevent 
Coal  Shortage 

THAT  the  storage  of  coal  at  the  mines  would 
stabilize  the  output,  make  production  more  uni- 
form and  provide  more  continous  employment  at  the 
mines  was  brought  out  by  John  W.  Lieb,  vice-president 
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HOW    PRODUCTION    AT    THREE    WEST    VIRGINIA    MINES 
MIGHT  HAVE   BE^N    STABILIZED 

Tlie  hatclied  areas  above  the  average  lines  indicate  the  amount 
of  coal  that  should  be  stored.  These  loadings  occurred  in  a 
non-union  district  during  the  1919  strike.  Hence  the  car  supply 
was  at  a  maximum  as  ears  that  would  normally  go  to  a  union 
district  were  diverted  to  this  district. 

These  curves  thus  show  the  advantage  that  mine  storage  would 
have  when  the  car  supply  is  at  its  best.  Under  average  conditions 
this  advantage  would,  of  course,  be  much  greater. 

of  the  New  York  Edison  Company,  in  a  recent  paper 
read  before  the  American  Society  of  Mechanical  Engi- 
neers. 

The  advantages  of  storing  coal  at  the  mines  are 
brought  out  in  a  striking  manner  by  Mr.  Lieb's  curves 
showing  in  the  accompanying  illustration  the  output  of 
three  mines  in  West  Virginia  for  a  period  consisting 
of  eighteen  days. 

It  is  well  known  that  in  most  cases  when  there  are 
no  empty  cars  at  bituminous  mines  ready  for  loading 
production  stops  and  labor  is  idle  for  the  day.  The 
irregularity  in  car  supply  and  the  relation  between  the 
car  rating  of  the  mine  and  the  empty  car  placings, 
with  daily  maximum  and  average  over  the  period, 
are  shown  in  the  diagram. 

The  amount  of  storage  necessary  depends  on  the  size 
of  the  mine  and  the  scarcity  of  cars.  Roughly,  the 
average  output  of  the  mine  is  not  more  than  60  per 
cent  of  rated  capacity.  Considering  that  this  differ- 
ence is  caused  entirely  by  lack  of  cars,  it  would  appear 
from  a  study  of  the  diagram  that,  as  the  car  shortages 
are  daily  rather  than  weekly  or  monthly,  in  a  1,000-ton 
mine  a  bin  storage  capacity  of  forty  cars,  or  approxi- 
nately  2,000  tons,  would  be  ample  to  take  car  of  ordinary 
irregularities  in  car  placing. 

There  should  be  a  distinction  between  shaft  mines 
and  slope  mines.  In  slope  mines  the  haulage  and  storage 
problems  are  easy  and  cheap,  for  the  cars  instead  of 
going  to  the  tipple  are  switched  off  over  the  storage 
pocket  and  dumped.     In  shaft  mines  with  self-dumping 


cages  a  belt  conveyor  below  the  screens  will  serve  the 
same  purpose. 

Taking  the  mean  cost  as  between  wooden  and  con- 
crete construction,  the  2,000-ton  pocket  and  machinery 
would  cost  about  $30,000,  or  $15  per  ton,  the  fixed 
charges  being  20  per  cent,  or  $3  per  year.  At  forty 
fillings  this  would  be  7.5  cents  per  ton,  which  would 
be  quite  lost  when  weighed  against  the  added  output 
of  80,000  tons  per  year  and  the  more  constant  employ- 
ment of  labor  with  its  enhanced  efficiency. 


Standard  Equipment  Used  for  Outdoor 
Metering  Sets 

BY  THE  use  of  standard  distribution  transformers  as 
potential  transformers  and  other  stock  material  in 
the  make-up  of  11,000-volt  outdoor  metering  sets  the 
Pacific  Gas  &  Electric  Company  has  made  a  saving  of 
about  $125  per  set.  The  use  of  ordinary  lighting  trans- 
formers for  this  purpose  might  be  questioned,  but  the 
results  of  tests  have  shown  its  feasibility. 

These  metering  sets  were  developed  primarily  for 
the  purpose  of  metering  reclamation  pumping  plants 
where  the  company's  rate  schedule  called  for  metering 
on  the  primary  side  of  the  transformers.  Several  de- 
signs of  outdoor  sets  have  been  made  and  used  by  this 
company.  A  self-contained  set  was  tried  which  had 
current  and  potential  transformers  installed  in  an  oil- 
filled  metal  case,  the  meter  being  in  a  box  at  the  base 
of  the  pole.  These  have  all  developed  weaknesses  such 
as  inaccessibility  and  hazards,  besides  being  too  ex- 
pensive. 

The  cost  of  the  present  set  installed,  excluding  the 
pole,  is  $410,  which  compares  very  favorably  with  the 


Load 


Line 


MarH  meter  leads  nith 
metal  hands  stamoed 
1-2-3-4  ono'N 

^  Ground 

CONNECTIONS  ARE  INDICATED  BY  METAL  TAGS 

cost  of  other  installations  and  is  about  $125  less  ex- 
pensive than  the  self-contained  sets  referred  to.  Atten- 
tion is  called  to  the  fact  that  neither  switch,  fuse  nor 
protective  device  is  shown,  as  use  is  made  of  the  main- 
plant  switch  and  fuse  for  protection.  These  are  installed 
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one  pole  back  from  the  meter  pole.  It  has  for  the  fol- 
lowing two  reasons  been  found  poor  practice  to  fuse 
such  meter  installations: 

It  is  virtually  impossible  to  make  a  suitable  fuse 
that  will  protect  such  small  transformers,  and  if  a 
fuse  on  a  potential  transformer  did  blow,  it  might  be 


y conduit-- Jp^ 


l-kvi  distribu- 
tion transformer 
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lock 


J      Ground  wire  and 
^     conduit  on  pole  covered  fyVTOii 

;      nitti  nood  moulding  '  P 


THIS    METERING   SET    USES    STANDARD   DISTRIBUTION 
TRANSFORMERS 

some  time  before  the  accident  was  detected  and  more 
loss  in  revenue  might  be  caused  than  the  total  cost  of 
the  transformer.  C.  E.  YOUNG. 

Pacific  Gas  &  Electric  Company, 
San  Francisco,  Cal. 


Ground  Wire  Should  Have  Low 
Resistance  and  Reactance 

IN  GROUNDING  a  transformer  secondary  three  re- 
quirements are  most  important:  (1)  The  ground 
wire  must  be  permanently  and  strongly  connected. 
(2)  A  ground  wire  of  very  low  resistance  is  important 
in  order  to  protect  the  house  circuits  from  high  voltage 
due  to  crosses  with  the  primary-  circuits,  the  possibility 
of  a  lightning  surge,  or  the  result  of  a  breakdown 
between  the  primary  and  the  secondary  winding  of  a 
transformer.  (3)  The  wire  should  be  installed  to  re- 
duce the  reactance  of  the  circuit  to  a  minimum,  thereby 
protecting  the  house  circuits  and  transformers  from 
lightning  disturbances. 

^\^^erever  it  is  possible  to  attach  a  ground  wire  to  a 
water  system  this  should  be  done  to  insure  both  a  per- 
manent and  a  low-resistance  ground.  As  this  is  not 
always  convenient,  the  next  solution  is  to  drive  an  8-ft. 
or  10-ft.  length  of  3-in.  galvanized-iron  pipe  into  the 
ground  at  the  base  of  the  pole.  It  is  generally  con- 
sidered that  a  ground  connection  of  20  ohms  resistance 
or  less  is  satisfactory,  and  therefore  it  is  recommended 
that  either  a  No.  6  or  No.  4  B.  &  S.  gage  copper  ware 
be  used  for  the  ground.  Copper  should  be  employed  in 
preference  to  galvanized  iron  on  account  of  its  lower 
resistance  and  the  possibility  of  the  latter  corroding 
at  the  ground  line. 

Experience  has  proved  that  a  lightning  arrester  for 


the  protection  of  the  transformer  should  be  on  the  same 
pole  with  the  transformer,  but  it  is  undesirable  to 
connect  the  lightning-arrester  ground  to  the  same 
ground  wire  as  that  of  the  secondary  neutral.  There- 
fore it  is  suggested  that  the  secondary  neutral  ground 
wire  be  installed  on  the  pole  adjacent  to  the  transformer 
and  be  properly  protected  from  accidental  contact  by 
means  of  wood  molding.  Theodore  H.  Rice, 

Operating  Department. 
Henry  L.  Doherty  &  Company, 
New  York,  N.  Y. 


Diesel  Engines  Chosen  for  2,500-Kva. 
Standby  Plant 

FOUR  750-hp.  Diesel  engines  each  direct  connected 
to  a  62o-kva.  generator  are  to  be  installed  in 
the  2,500-kva.  Calumet  generating  station  of  the 
Sanitary  District  of  Chicago.  The  primary  purpose  of 
the  Calumet  power  plant  will  be  to  supply  standby 
energy  to  the  electrically  operated  Calumet  and  Ninety- 
fifth  Street  sewage-pumping  stations.  In  addition  the 
plant  will  feed  its  energy  into  the  general  power  distri- 
bution system  of  the  Sanitary  District,  supplementing 
the  hydro-electric  plant  at  Lockport,  111.,  during  its 
peak  load. 

The  amount  of  electrical  energy  required  for  the 
ordinary  or  dry-weather  flow  through  these  pumping 
stations  is  approximately  500  kw.  and  for  the  maximum 
or  flood  flow  approximately  2,000  kw.  The  energy  re- 
quired will  vary  according  to  the  number  and  severity 
of  rainstorms. 

The  Lockport  pov^'er  plant  supplies  energy  to  various 
industrial  and  municipal  works  and  to  the  street-light- 
ing systems  of  the  city  of  Chicago  and  vicinity.  If  all 
the  energy  for  the  pumping  stations  were  supplied  from 
this  power  plant  it  would  mean  that  the  maximum 
energj'  required  for  the  pumping  stations  must  be  held 
in  reserve  at  all  times.  It  was  therefore  found  to  be 
more  advantageous  to  provide  a  standby  service  than  to 
hold  in  reserve  this  maximum  energy.  This  standby 
power  plant  can  in  turn  supply  its  energy  to  the  general 
power-distribution  system  of  the  Lockport  plant  during 
its  peak  load,  when  the  street-lighting  load  comes  on 
before  the  large  power  users  are  off  the  line.  This 
occurs  during  the  winter  months. 

After  exhaustive  studies  of  various  types  of  prime 
movers,  the  conclusion  reached  was  that  this  standby 
service  should  be  procured  from  a  plant  consisting  of 
Diesel  engines  directly  connected  to  generators.  This 
conclusion  was  due  to  the  many  advantages  of  this  type 
of  prime  mover  for  the  sizes  required.  They  have  a  very 
high  thermal  efficiency  and  are  self-contained,  there 
being  no  boiler  plant  with  its  smoke  and  soot.  If  of 
good  make  they  are  reliable  and  can  give  full  power 
quickly.  Moreover,  the  fuel  saving  as  compared  with  a 
steam  plant  is  considerable  and  for  a  standby  plant  is 
very  marked. 

Although  the  initial  cost  of  a  Diesel  plant  figures 
approximately  10  per  cent  higher  than  that  of  a  condens- 
ing-type  steam-turbine  plant  of  the  same  size,  the  esti- 
mated annual  charge  against  the  Diesel  plant  is  about 
one-third  of  what  it  would  be  against  the  steam-tufbine 
plant.  This  diflFerence  in  the  annual  charge  over  a 
period  of  three  years  will  more  than  offset  the  initial 
cost.  H.  I.  Steffa, 

Sanitary  District  of  Chicago,       Mechanical  Engineer. 

Chicago,  111. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Kick  Method  of  Locating  Reversed  Coils 

FOR  locating  reversed  coils  in  an  armature  the  "kick" 
method  has  proved  very  successful  in  a  New  Jersey 
repair  shop.  This  method  is  illustrated  in  the  accom- 
panying sketch,   showing  the  plan  of  a  direct-current 


D.Uine 


-Millivolt 
meter 


A  REVERSED  KICK  ON  OPENING  SWITCH  C  SHOWS  A 
RBTVERSED  COIL 

armature  which  has  been  rewound  and  which  it  is 
desired  to  test  for  reversed  coils.  A  direct-current  field 
coil  B  is  laid  alongside  this  armature,  and  a  direct  cur- 
rent is  passed  through  this  coil.  Current  in  this  coil 
is  controlled  by  the  switch  C.  A  millivoltmeter  D,  or 
other  low-scale,  permanent-magnet  type  voltmeter  (not 
too  dead-beat),  is  connected  across  two  bars  of  the 
commutator. 

When  the  switch  C  is  opened  sharply  there  will  of 
course  be  a  kick  in  the  meter.  Experience  has  shown 
that  the  kick  when  the  switch  is  opened  is  greater  than 
when  it  is  closed,  and  the  kick  on  opening  is  the  one 
which  should  be  used.  Choose  two  bars  so  located  that 
the  kick  is  the  maximum  and  always  keep  the  coil  under 
investigation  in  this  position  by  i-otating  the  armature 
on  horses  as  each  coil  in  the  armature  is  explored.  The 
kick  should  be  substantially  the  same  in  value  and  in 
the  same  direction  for  every  coil,  provided  that  the 
armature  is  wound  with  coils  all  having  the  same  num- 
ber of  turns.  A  reversed  coil  will  show  a  kick  in  the 
reverse  direction.  If  the  number  of  turns  in  the  arma- 
ture varies,  the  kick  will  be  greater  for  the  larger 
number  of  turns  in  a  coil.  Their  location  in  the  arma- 
ture can  therefore  also  be  checked. 


If  the  armature  is  large  or  has  single-turn  coils  or 
if  the  millivoltmeter  is  not  sensitive  enough,  a  greater 
deflection  can  be  obtained  by  reversing  the  foregoing 
method.  To  do  this  a  heavy  current  is  passed  through 
the  armature  and  this  circuit  is  opened  to  give  the  kick. 
The  meter  is  connected  across  the  coil  B,  which  is  held 
in  the  same  position  as  before.  This  coil  B  is  made  by 
winding  about  3,000  turns  of  No.  26  double-cotton-cov- 
ered magnet  wire  on  a  4-in.  x  6-in.  form  \\  in.  to  2  in. 
wide.    The  coil  may  be  left  on  the  form  if  desired. 

This  method  has  been  found  to  be  more  accurate  than 
the  standard  compass  method  of  locating  reversed  coils. 

Newark,  N.  J.  F.  W.  Gay. 


Effective  Lighting  for  Core  Room 

THE  CORE  room  of  a  foundry,  with  its  high  shelf 
racks,  ovens,  mixing  machines,  etc.,  presents  no 
easy  lighting  problem,  especially  where  detail  is  so  im- 
portant as  in  the  making  of  small  and  odd-shaped  cores 
of  dark  sand.  As  an  example  of  good  lighting,  a  re- 
cently equipped  new  core  room  in  a  New  Britain  (  Conn.) 
foundry  may  serve  as  a  timely  subject.  The  room  has 
a  concrete  floor  measuring  70  ft.  x  60  ft.  It  has  a  well- 
ventilated  roof  monitor,  the  main  ceiling  being  18  ft. 
high,  with  I-beams,  truss  bars  and  chords  20  ft.  apart. 
Thirty-two  core  makers'  benches,  arranged  four  in  a 
row,  are  placed  on  the  east  side  of  the  room  alongside 
windows.  Over  each  section  of  eight  benches  are  placed 
two  100-watt  nitrogen  lamps  with  15-in.  steel-dome  re- 
flectors, making  eight  lamps  in  all,  10  ft.  apart.  There 
are  two  circuits  each  feeding  four  lamps  and  lighting 
sixteen  benches.  These  lamps  are  10  ft.  above  the  floor, 
and  give  about  4  ft. -candles  at  the  work  on  the  benches. 
The  large  cores  are  made  along  the  south  wall,  and 
light  is  supplied  by  three  100-watt  lamps  suspended 
from  a  taut  iron  messenger  wire,  the  light  line  running 
from  beam  to  beam,  supported  by  knobs  attached  to 
wooden  blocks  held  up  by  thin  steel  hooks.  These  lamps 
are  also  10  ft.  above  the  floor.  They  have  steel  reflec- 
tors and  are  wired  with  pendant  switches,  so  that  any 
one  may  be  shut  off  as  desired.  The  wire  machine  is  in 
the  southwest  corner  and  is  run  by  a  three-phase,  440- 
volt  induction  motor  suspended  from  an  overhead  beam. 
Here  a  25-watt  tungsten  lamp,  with  a  wire  guard  for 
protection,  affords  the  light.  The  core  pilers  are  along 
the  middle  of  the  room  and  receive  light  from  five  100- 
watt  nitrogen  lamps  with  15-in.  reflectors,  suspended 
12  ft.  high,  and  controlled  from  the  switch  box.  The 
core  racks  are  along  the  north  wall,  arranged  in  a  lower 
and  an  upper  section,  both  35  ft.  long.  Each  section  is 
lighted  by  three  25-watt  lamps  having  key  sockets. 
These  are  hung  from  a  cord  which  slides  along  a  taut 
iron  wire,  allowing  them  to  be  shifted  across  the  face 
of  the  racks.  The  coal-heated  oven  is  near  the  center 
of  the  room  and  has  two  25-watt  lamps  on  each  of  two 
sides  and  one  over  the  fire  pit,  the  last-named  also 
lighting  the  thermometer  of  a  gas  oven  near  by.    The 
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oven  lights  are  controlled  by  a  snap  switch  on  the  oven 
wall,  and  also  at  the  switchbox.  The  employees'  lockers 
and  washbowls  are  at  the  north  end,  and  light  is  pro- 
vided by  one  40-watt  lamp,  with  wire  guard,  8  ft.  above 
the  floor  and  in  the  center  of  the  small  room.  A  night 
line  runs  through  the  room  from  the  engine  room  and 
supplies  two  25-watt  tungstens  in  opposite  corners.  The 
foreman's  ofRce  has  one  40-watt  lamp  with  a  china  shade. 

In  all  cases  where  lamps  fall  between  the  I-beams 
they  are  suspended  from  a  taut  iron  wire,  and  where 
they  hang  under  the  beams  S-t'-^  boards  and  knobs  sup- 
port the  lines.  The  switch  3cx,  insieii^alled  in  the  fore- 
man's office,  is  of  steel,  wit\."<f'six-circuit  slate  panel 
with  push-button  switches  and  inclosed  fuses. 

All  circuits  are  controlled  from  the  foreman's  office. 
Conduit  i  in.  in  size  carries  the  branch  circuits  up  the 
wall  to  the  ceiling,  where  the  lines  are  then  run  open 
on  knobs.  The  main,  of  No.  6  wire,  is  brought  from 
outside,  through  a  12-in.  brick  wall,  and  down  to  the 
panel  box  in  1-in.  conduit.  The  whole  room,  walls  and 
ceiling,  are  coated  with  white  cold-water  paint  applied 
with  a  pressure  tank.  The  result  is  a  remarkably  well- 
lighted  room,  especially  over  the  core  makers'  benches. 
The  electrical  lighting  load  is  only  2,000  watts.  The 
effect  is  easily  100  per  cent  better  than  it  was  in  the  old 
core  room,  which  was  torn  down.  The  wiring  took  two 
shop  electricians  one  week  to  complete,  allowing  time 
for  other  jobs  about  the  plant.  H.  S.  Rich. 

East  Berlin,  Conn. 


TABLE  II— ALLOWABLE  NUMBER  OF  DOUBLE-BRAID  RUBBER- 
COVERED  WIRES  IN  CONDUIT 


Combined  Conduit  and  Wiring  Tables 
Aid  Wiremen 

IN  DETERMINING  the  proper  size  of  wire  and  con- 
duit to  use  wiremen  of  the  Southwestern  Shipbuild- 
ing Company  are  assisted  by  the  two  tables  shown  here- 
with, which  are  printed  on  one  sheet.  Blueprints  are 
made  of  this  sheet  and  a  copy  is  given  to  each  electri- 
cian. Table  I  shows  the  approximate  current  per  ter- 
minal for  induction  motors  of  one,  two  and  three  phases, 
110,  220  and  440  volts,  and  from  0.5  hp.  to  250  hp.  After 
the  proper  current  is  determined  Table  II  is  consulted 
and  the  size  of  wire  necessary  to  carry  this  current  is 
found  in  the  second  column.  When  the  size  of  wire  is 
known,  then  the  size  of  conduit  necessary  is  determined 
from  the  body  of  the  table.  As  an  example,  suppose  the 
motor  is  a  30-hp.,  three-phase,  220-volt  motor.  In  Table 
I,  opposite  to  the  30-hp.  notation  and  underneath  the 
220-volt,  three-phase  column,  the  amperage  per  terminal 


TABLE  I— AMPERES  PER  TERMINAL  FOR  INDUCTION  MOTORS 
For  single-phase  motor  multiply  values  given  for  two-phase  motor  by  two. 


Voltage  of  Motor  - 

-220 ■      250-Volt  , 

Fuse 


■ no . 220 ■  250-Volt. 440 600-Volf 

Fuse 

Two-   Three-  Two-  Three-  Size  Two-  Three-  Size 

Hp.  Phase    Phase  Phase  Phase  (Amp.)  Phase  Phase  (Amp ) 

0.5          33         37           17  1.8  5  09  1  5 

1  6             65           3  3.2  5  15  1.6  5 

2  10  5       12               5  6  12.5  2  6  3  10 

3  15  17  75  9  25  38  45  10 
5  27  30  13  15  30  6.5  7.5  15 
7  5         20  22  30  10  II  25 

10  25  29  35  12.5  14  30 

15  35  41  50  18  20  35 

20  48  55  65  24  27  60 

25  54  62  75  27  31  60 

30  70  81  100  35  40  60 

40  95  109  125  47  54  100 

50  110  127  150  55  64  100 

75  165  192  225  83  96  100 

100  215  248  275  108  124  150 

150  320  366  400  160  183  200 

200  410  475  500  205  237  400 

250  510  590  625  250  290  400 


— — ■  Size  of  Conduit  (Inches) . 

1  1}       U  2        2J        3        3i      4      4i 
10        18       28       44       

5         8        12       20       32        

4         6        10        16       26        

4         6         8        14        

2  4  6        

3  5        

2         3         5       

3  4        

2  4        

3  4        

3         4       

2         4       

3         4 


4       ..  .. 

3         4  .. 

3         4  .. 

2          3  .. 

3  .. 

2  4 

2  4 

3 


Allowable    B.  &  S. 

Current        Gage  . 

(Amp.)  No.  .»         J 

15  14  3         6 

20  12 

25  10 

35  8 

50  6 

70  4 

90  2 

1 00  1 

125  0 

150  00 

175  000 

225  0000 

240  250.000 

275  300,000 

325  400.000 

400  500,000 

450  600.000 

500  700.000 

550  800,000 

600  900,000 

650  1,000,000 

750  1,250,000 

Size   of  conductor  for   given   load   as   limited   by   voltage  drop : 
Circ.niils   =   21.6  DI  -^   E. 

D   =   distance  in  feet;  /  =   amperes;  B   =   voltage  drop:    21. s 
=    constant. 

equals  81.  Consulting  Table  II  it  is  seen  that  for  81 
amp.  a  No.  2  wire  must  be  taken,  as  this  wire  is  the 
smallest  which  will  carry  this  cun-ent.  Looking  in  the 
body  of  the  table  it  is  found  that  for  three  No.  2  wires 
a  Ij-in.  conduit  is  necessary.  From  Table  I  the  size  of 
fuse  reciuired  is  also  obtained.  In  this  case  it  is  a  100- 
amp.  250-volt  fuse. 

In  cases  where  the  power  is  transmitted  a  very  long 
distance  it  is  not  advisable  to  use  a  wire  as  small  as 
Table  II  allows.  This  is  because  the  voltage  drop  on 
such  a  wire  will  be  too  great.  When  the  distance  is  very 
long  the  size  of  wire  may  be  determined  by  the  formula 
underneath  Table  II,  which  gives  the  circular  mils  re- 
quired corresponding  to  a  certain  voltage  drop.  If  it  is 
known  what  drop  in  voltage  is  allowable  at  the  motor, 
then  the  size  of  the  wire  can  be  calculated. 
Southwestern  Shipbuilding  Co.      A.  G.  Humphrey. 

East  San  Pedro,  Cal.  Electrical  Engineer. 


Attractive  Transformer  Station  for 
Factory  Yard 


B 


Y  LOCATING  an 
inclosed  outdoor 
transformer  station 
away  from  the  main 
entrance  and  in  a 
depression  on  the 
front  lawn,  main- 
taining small  shrubs 
as  a  growing  screen 
for  the  fencing  and 
carrying  low-tension 
circuits  to  the  plant 
in  three  short  runs 
iif  iron  conduit,  a 
Connecticut  wiring- 
device  factory  ob- 
tains the  advantages 
of  an  inexpensive 
installation  without 
marked  detriment  to 
the  general  appear- 
ance of  the  premises.  The  accompanying  illustration 
shows  the  sightliness  of  the  substation. 
Boston,  Mass.       Field  Editor  Electrical  World. 
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Silk-Mill  Production  Aided  by  Applying 
Variable-Speed  Drive  to  Twisters 

C^OOD  results  are  reported  from  a  recent  application 
J  of  variable-speed  individual-motor  drive  to  Draper 
twisters  at  the  New  Bedford  (Mass.)  factories  of 
the  National  Spun  Silk  Company,  Inc.  Instead  of 
utiMzing  the  familiar  four-frame  drive  from  a  motor 
mounted  above  the  productive  machines  and  con- 
nected with  these  by  belts,  each  twister  is  pi-ovided 
with  an  independent  5i-hp.  Westinghouse  (type  SK) 
adjustable-speed,  direct-current,  250-volt  motor,  as 
shown  in  the  accompanying  photograph.  The  motor  is 
compound-wound  and  a  speed  range  of  500  to  1,500 
r.p.m.  is  obtained  by  varying  the  resistance  of  the  shunt- 
field  circuit,  twenty-one  steps  being  provided  at  a 
control  panel  mounted  in  a  cabinet  at  a  convenient 
height  by  the  end  of  the  twister  frame.     The  motor  is 


-i  ■  i 

^H 

l^p^"] 

wl 

SPINDLE  SPEED  ON  THE  TWISTERS  MAY  BE  VARIED 
THROUGH  A  WIDE  RANGE 

mounted  8  in.  above  the  floor  on  a  2-in.  angle-plate 
bracket  5  in.  wide,  1.3  in.  deep  and  13  in.  high,  with 
its  armature  shaft  directly  coupled  to  the  driving  shaft 
of  the  twister.  About  ten  times  the  motor  speed  is 
obtained  at  the  spindles,  of  which  there  are  240  per 
frame,  so  that  the  speed  control  gives  a  wide  range  of 
spindle  speeds. 

Contactor  switches  are  provided  on  the  control  panel 
to  cut  out  armature  circuit  resistance  as  the  motor 
speeds  up  in  starting  and  to  short-circuit  the  shunt-field 
resistance  so  as  to  start  on  full  field  strength.  The  re- 
sistance in  the  armature  and  full  strength  of  shunt  field 
give  maximum  torque  and  minimum  speed  while  start- 
ing the  motors. 

In  the  operation  of  these  machines  the  overseer 
adjusts  the  motor  speed  to  the  requirements  of  the 
material  being  handled,  and  the  machine  operative  is 
neither  required  nor  expected  to  attend  to  this.  With 
the  older  method  of  group-driving  four  frames  from  an 
overhead  motor,  speed  changes  are  obtainable  only  at 
the  cost  of  considerable  inconvenience.  Pulleys  must 
be  changed  and  belts  lengthened  or  shortened,  and  sev- 
eral machine-hours  may  easily  be  lost  in  this  way.  The 
immediate  modification  of  speed  to  suit  the  conditions 
surrounding  production  attainable  by  the  variable- 
speed   individual   drive   is   so   valuable   a   characteristic 


that  thirty  twisters  have  already  been  equipped  with 
these  motors  and  the  type  of  control  at  the  New  Bed- 
ford plant  of  the  company. 

Field  Editor  Electrical  World. 
Boston,  Mass. 

How  to  Join  Furnace  Electrodes 

AVERY  important  factor  in  the  successful  use  of 
furnace  electrodes  is  the  method  of  joining  them. 
When  one  carbon  electrode  is  joined  to  another  by 
placing  the  ends  in  f''--'.?t>'t,  the  electrical  resistance  of 
the  joint  is  natutai'''alJ7  hiyher  than  the  resistance  of 
the  electrodes  themselves.  This  higher  resistance  is 
due  to  the  fact  that  the  contact  of  the  faces  is  not 
continuous  but  is  made  up  of  an  infinitesimal  number 
of  point  contacts.  A  joint  compound  is  used  to  fill  the 
space  between  these  points,  and  thus  the  faces  are 
brought  into  continuous  contact.  To  be  satisfactory 
the  compound  must  be  plastic  and  adhesive  so  as  to 
.stick  to  the  carbon  surface  and  completely  fill  the 
clearance  between  the  electrode  and  the  connecting  pin. 
It  must  not  melt  out  of  the  joint  when  the  electrode 
heats  up,  as  that  would  impair  the  conductivity.  Some 
of  the  manufactured  compounds  are  very  good  for  this 
purpose. 

Tests  in  actual  operation  have  proved  that  a  joint 
made  up  with  such  compound  has  only  about  one- 
third  the  electrical  resistance  of  a  joint  made  up 
with  the  ordinary  molasses  and  graphite  mixture  for- 
merly so  generally  used.  It  has  only  about  one-sixth 
of  the  electrical  resistance  of  joints  made  up  without 
any  compound. 

After  an  electrode  has  burned  down  so  the  top  edge 
of  the  holder,  when  in  its  lowest  position,  is  even  with 
the  beginning  of  the  threaded  section  of  the  electrode, 
compound  should  be  rubbed  into  the  threads  of  the 
hollow  threaded  end  until  they  are  from  one-quarter 
to  one-half  filled  and  there  is  a  layer  of  compound 
about  i  in.  thick  at  the  bottom  of  the  hole.  In  addi- 
tion, the  compound  should  be  rubbed  into  the  threads 
of  the  carbon  connecting  pin  for  from  one-half  to 
three-quarters  of  its  length.  The  connecting  pin  should 
then  be  screwed  into  the  upper  end  of  the  electrode 
in  the  furnace  until  it  is  firmly  seated  against  the 
bottom  of  the  threaded  hole.  If  the  right  amount  of 
joint  compound  has  been  used,  the  connecting  pin 
will  be  firmly  seated  and  one-half  its  length  will  extend 
beyond  the  end  of  the  electrode.  Joint  compound  should 
then  be  rubbed  into  the  thread  of  the  upper  half  of 
the  connecting  pin  and  into  the  thread  of  the  lower 
threaded  section  of  the  next  electrode.  A  layer  of 
joint  compound  1  in.  thick  should  be  placed  on  the 
upper  half  of  the  carbon  connecting  pin  and  a  similar 
layer  on  the  upper  end  of  the  electrode  in  the  furnace. 
The  sections  are  now  ready  to  be  screwed  together. 

To  pick  up  the  electrode  to  be  joined  a  hoist  pin 
should  be  used.  It  is  screwed  into  the  threaded  end  of 
the  electrode  and  hooked  on  the  crane  hoist  or  chain 
falls.  The  new  electrode  is  then  swung  into  an  up- 
right position  over  the  electrode  in  the  furnace.  When 
screwing  the  electrodes  together  the  lower  electrode 
is  held  rigidly  in  the  electrode  holder  while  the  upper 
electrode — which  is  supported  on  the  swivel  hook — is 
turned  round  and  round  by  means  of  a  band  wrench, 
the  upper  electrode  being  lowered  as  it  turns.  The 
electrodes  should  be  screwed  together  so  that  joint 
compound  squeezes  out  between  the  electrode  ends  in 
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a  layer  about  I  in.  thick.  Then  the  final  tightening 
is  accomplished  by  one  or  two  quick  pulls  on  the 
wrench.  The  electrode  holder  may  now  be  run  up  past 
the  joint  or  connecting  zone  on  the  new  electrode  and 
furnace  operation  resumed. 

The  section  of  an  electrode  through  which  the  con- 
necting pin  extends  is  known  as  the  joint  or  connect- 
ing zone.  Care  should  be  used  never  to  place  the 
electrode  holder  so  that  any  portion  of  it  extends  into 
this  joint  or  connecting  zone,  as  such  practice  is  liable 
dangerously  to  overheat  or  weaken  the  sections,  causing 
them  to  break  and  allowing  the  electrode  butts  to  fall 
into  the  bath. 

This  information  was  furnished  by  Frank  J.  Vorburgh 
of  the  National  Carbon  Company,  Inc. 


Methods  of  Handling  Heavy  Mine 
Cable  Installations 

WHERE  long  lengths  of  cables  v/eigking  6  lb.  or 
8  lb.  per  foot  are  to  be  installed  in  vertical  mine 
shafts  the  problem  of  lowering  into  place  requires  con- 
siderable ingenuity.  As  cables  of  this  type  are  infre- 
quently installed  a  very  large  expenditure  for  machinerj' 
is  not  justified.  For  that  reason  methods  must  be 
worked  out  using  such  equipment  as  is  available,  and 
at  the  same  time  the  question  of  safety  must  be  con- 
sidered. 

When  possible,  the  cable  should  be  installed  in  a 
pipeway  or  ladder  road  in  preference  to  a  hoisting 
compartment,  as  it  is  thus  less  liable  to  injury.  How- 
ever, where  a  heavily  armored  cable  is  installed  in  a 
hoisting  shaft  it  will  withstand  a  great  deal  of  punish- 
ment without  interruption  of  service.  The  upper  sup- 
port should  be  sufficient  to  carry  the  total  weight  of 
the  cable  in  case  the  intermediate  supports  should 
become  loosened.  The  weight  may  then  be  distributed 
on  cleats  fastened  to  the  shaft  timbers  at  intervals  of 
approximately  15  ft.  to  25  ft.  Tap  boxes  may  be  in- 
stalled at  suitable  points  and  should  be  of  such  type 
that  strains  will  be  transmitted  by  the  tap  box  to  the 
armor  above  and  below.  The  lead  sheath  and  armor 
should  be  solidly  connected  electrically  around  the  tap. 

For  short  lengths  or  light  cables,  where  the  total 
weight  involved  does  not  exceed  1,000  lb.,  a  well-braced 
cribbing  under  the  reel  will  usually  be  found  a  satis- 
factorj-  method  of  handling.  The  braking  is  accom- 
plished by  2-in.  x  12-in.  planks  bearing  against  the 
under  side  of  the  drum  on  one  or  both  sides.  The  axle 
upon  which  the  drum  revolves  must  be  fastened  to  the 
cribbing  in  such  a  manner  that  the  reel  will  not  be 
lifted  off  the  support  when  the  brake  is  applied.  Some 
method  of  positive  locking  of  the  reel  when  stoppyed 
should  also  be  used.  The  inside  end  of  the  cable  on 
the  reel  should  be  fastened  very  securely  before  start- 
ing, as  numerous  accidents  have  occurred  owing  to  the 
inside  end  of  the  cable  becoming  unfastened  and  the 
cable  as  a  whole  slipping  on  the  reel.  Sometimes  a 
pulley  is  fastened  to  one  or  both  sides  of  the  reel  and 
band  brakes  are  applied  to  these  pulleys.  This  makes 
a  somewhat  better  arrangement  and  allows  the  cable  to 
be  fed  out  more  evenly. 

Where  extremely  heavy  cables  are  to  be  installed  the 
regular  hoisting  equipment  may  be  employed  to  advan- 
tage. The  simplest  and  safest  method  is  to  unreel  the 
cable  from  the  bottom  of  the  shaft  by  attaching  one  of 
the  hoisting  cables  to  the  end  of  the  power  cable  and 


winding  in  the  hoisting  cable  on  the  main  drum  till  the 
power  cable  has  been  pulled  into  position.  In  this  man- 
ner the  total  weight  of  the  power  cable  is  transferred 
to  the  hoisting  rope  as  it  is  unwound  from  the  reel  send 
is  held  until  properly  supported  and  cleated.  This 
method  unfortunately  cannot  generally  be  applied  owing 
to  the  reels  usually  being  too  large  for  lowering  in  the 
shaft. 

A  method  sometimes  used  where  a  hea\'y  cable  is  to 
be  installed  and  facilities  are  not  available  is  to  place 
clamps  upon  the  cable  and  lower  the  cable  by  means  of 
chain  blocks  or  hand  winch.  The  load  is  transferred 
to  another  set  of  blocks  or  to  a  rigid  fastening  when 
the  blocks  had  been  run  out  to  the  limit.  This  method 
is  slow  and  laborious. 

When  a  hoist  is  available  the  cable  may  be  lowered 
by  attaching  the  hoisting  cable  to  the  power  cable  by 
means  of  clamps  at  intervals  of  25  ft.  or  50  ft.,  carrying 
the  weight  on  the  hoisting  cable.  The  power  cable  may 
have  some  slack  at  various  points,  and  final  adjustments 
may  be  necessary  after  the  cab'.e  is  in  place.  In  some 
cases  the  cable  has  been  wound  on  the  main  hoisting 
drum  and  paid  out  by  the  hoist.  This  may  be  well  in 
a  new  shaft,  but  usually  the  time  involved  in  removing 
the  hoisting  rope  and  reinstalling  will  cause  consider- 
able delay  in  regular  hoisting  operations  and  as  this 
lost  time  must  also  be  added  to  the  cost  of  installation 
the  method  will  be  found  expensive  for  a  working  shaft. 

Careful  consideration  should  be  given  to  the  method 
of  clamping  the  hoisting  and  power  cables  in  order  to 
avoid  damaging  either  cable.  Long  special  clamps 
should  be  used  to  avoid  drawing  the  U-bolts  so  tight 
as  to  flatten  either  cable.  Damage  to  the  cables  may  be 
avoided  by  filling  all  openings  with  short  pieces  of 
hoisting  cab'e.  In  this  way  the  plate  does  not  come  in 
contact  with  either  cable.  Where  the  power  cable  passes 
over  sheaves  under  tension  they  should  be  of  sufficient 
diameter  to  avoid  damage  to  the  cable.  If  the  tension 
is  suflJicient  to  draw  the  cable  down  tightly  around  the 
sheaves,  the  diameter  should  not  be  less  than  fifteen 
times  the  diameter  of  the  cable,  and  preferably  larger. 

The  following  methods  were  used  in  the  installation 
of  cables  at  two  of  the  shafts  under  the  supervision  of 
the  writer : 

Shaft  Cable  No.  1. — Operating  voltage,  250  volts 
direct  current;  size,  500,000  circ.mil,  single  conductor; 
insulation,  !i':<-in.  varnished  cambric;  protection,  i";!-in. 
lead — 25  strand  No.  8  steel-wire  armor ;  weight  per  foot 
of  cable,  6  lb. ;  total  weight  of  cable,  7,970  lb. ;  vertical 
height  suspended  cable,  1,124  ft.;  total  length  of  cable, 
1,328  ft.;  nominal  outside  diameter,  2iW  in. 

In  this  case  the  cable  was  delivered  at  the  bottom  of 
the  shaft  by  means  of  an  adit  tunnel  and  was  raised 
from  the  bottom  of  the  shaft  by  means  of  the  main 
hoisting  cable.  Owing  to  size  and  weight,  the  cable  was 
furnished  on  two  reels.  This  cable  was  used  as  a  tie 
line  between  the  rotary  converter  station  at  the  collar  of 
the  shaft  and  the  rotaiy  converter  station  at  the  mouth 
of  the  adit.  Power  was  tapped  off  for  lighting  at  the 
floor  levels  at  500  ft.,  600  ft.,  800  ft.  and  900  ft.,  and 
at  the  700-ft.  level  for  electric  haulage  and  stationary 
motors. 

The  cable  was  raised  through  the  manway  by  detach- 
ing the  hoist  cable  from  the  cage  and  dropping  it 
through  the  manway.  The  cable  reel  was  mounted  and 
the  end  of  the  power  cable  was  attached  to  the  hoisting 
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cable  by  four  clamps  made  up  of  a  }-in.  plate,  16  in.  x 
4  in.,  with  foui-  h-in.  U-bolts.  Short  pieces  of  l-in. 
hoisting  cable  were  placed  to  fill  all  openings.  The  bolts 
were  drawn  up  snug,  but  not  tight  enough  to  injure 
the  cable.  The  upper  piece  of  cable  was  then  hoisted 
into  place.  The  clamps  and  the  lower  end  of  the  cable 
were  followed  by  a  man  who  climbed  the  manway  to 
see  that  they  did  not  hang  up  on  the  timbers.  When 
the  cable  was  hoisted  into  place  a  similar  clamp  was 
installed  at  the  top  and  fastened  to  the  head  fi-ame  by 
means  of  eyebolts.  The  cable  was  then  held  in  place 
down  the  shaft  by  means  of  two-piece  cast-iron  clamps 
secured  by  bronze  lag  bolts.  These  clamps  were  suffi- 
ciently tight  to  prevent  the  cable  from  slipping  and 
were  approximately  15  ft.  apart.  When  the  top  piece 
was  securely  anchored  the  lower  piece  was  raised  in 
place  and  anchored  in  a  similar  manner.  This  portion 
of  the  work  was  completed  in  two  working  days,  the 
force  being  as  follows :  One  electrical  foreman,  two 
electricians,  two  electrical  helpers,  two  timbermen,  two 
timbermen  helpers,  hoistman  and  skip  tender.  The  last 
two  were  not  used  continuously,  as  one  cage  was  oper- 
ated out  of  counterbalance  when  the  cable  hoisting  was 
not  actually  in  progress.  In  order  to  operate  at  slow 
speed  in  raising  the  cable  the  hoist  was  thrown  in  coun- 
terbalance and  the  weight  of  the  cage  on  the  other 
rope  used  to  raise  the  cable. 

All  tap  boxes  and  cable  terminals  were  installed  after 
the  cable  was  secured  in  place.  The  tap  boxes  were  of 
a  type  in  which  the  armor  is  clamped  separately  from 
the  cover  of  the  box.  The  weight  of  the  cable  below 
the  cut  was  taken  by  clamps  and  eyebolts.  The  armor 
was  then  cut  and  the  cable  prepared  for  the  tap.  The 
box  was  clamped  in  place  as  soon  as  the  armor  was 
prepared  to  receive  it.  The  boxes  were  mounted  ver- 
tically. While  this  method  of  mounting  is  not  recom- 
mended there  does  not  appear  to  be  any  serious 
objection  to  it  and  it  simplifies  the  installation  greatly. 

The  negative  return  line  was  made  up  of  an  o'.d  cable 
already  installed  the  insulation  of  which  had  broken 
down.  The  lead  sheath  and  armor  were  solidly  con- 
nected to  the  negative  line  at  each  end  and  at  each  tap 
box  to  avoid  corrosion  due  to  stray  currents.  After 
completion,  the  entire  cable  and  supports  received  a 
thorough  coating  of  asphalt  paint. 

Shaft  Cable  No.  2.— Operating  voltage,  2,300-volt, 
three-phase,  60-cycle  alternating  currents;  size.  No.  2, 
3-cond. ;  insulation,  il-in.  varnished  cambric  and  ,.,^4-in. 
v.c.  belt;  s\-in.  lead  No.  8  steel-wire  armor;  weight 
per  foot  of  cable,  5,625  lb. ;  total  weight  of  cable,  1,640 
lb.;  vertical  height  suspended,  262  ft.;  total  length  of 
cable,  292  ft.;  outside  diameter,  2 A  in. 

In  this  case  it  was  more  convenient  to  drop  the  cable 
from  the  top,  a  small  hoist  being  available  for  the  work. 
The  power  cable  was  attached  to  the  hoisting  cable  at 
intervals  of  50  ft.  and  lowered  by  the  brake  drum  of  the 
hoist.  The  shaft  has  only  two  compartments,  both  of 
which  are  used  for  hoisting.  Thus  it  was  necessary  to 
use  one  corner  of  the  hoisting  compartment.  After  the 
cable  was  in  place  it  was  secured  by  clamps  at  10-ft. 
intervals.  In  this  case  the  men  worked  on  a  platform 
on  top  of  the  skip.  The  work  of  lowering  the  cable  in 
the  shaft  was  completed  in  one  shift  by  the  following 
crew:  One  electrical  foreman,  four  electricians,  three 
electrical  helpers,  one  hoistman,  one  skip  tender. 

A  similar  installation  was  made  at  another  shaft  and 
the  same  methods  proved  satisfactoiy. 

El  Paso,  Tex.  T.  H.  Arnold. 
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Scrap  Value  of  Old  Storage  Batteries 

LEAD  batteries  have  a  scrap  value  even  after  they  can 
^  no  longer  be  used  for  storing  and  delivering  elec- 
trical energy.  In  the  accompanying  table  are  shown  the 
average  amounts  of  materials  which  can  be  salvaged 
from  the  elements  of  1-1 

two  types  of  "Exide"  ^  cutwithsaw 

thin -plate     batteries, 

with     the     current   —I,     n*^   „      m  ;   i     i)^— 

prices  for  the  mate- 
rials. These  materials 
are  of  three  kinds- 
plate  lead,  strap  lead 
and  sediment.  When 
the  plates  are  removed 
the  strap  lead  is  sep- 
arated from  the  plate  by  sawing  with  a  hack  saw  just 
above  the  highest  active  material  of  the  plate,  as  indi- 
cated in  the  drawing.  The  strap  lead  or  alloy  is  not  sold. 


AMOUNT  AND  VALUE  OF  SCRAP  MATERIAL  FROM  STORAGE 
BATTERIES 

Average  Amount  .Salvaged  from 

"Exide"  Thin-Plate  Batteries,  Lb.  Salvage 
Thirty-one  Plate,           Thirteen-Plate,                 Value.  Cents 

Forty-two  Cell             Forty-two  Cell  per  Pound 
Material  Salvaged         Battery                           Battery 

Plate  lead 1,730                                  617  2 

Straplead 189                                    52  14* 

Sediment 175                                    74  7.5 

*  Strap  lead  i5  not  sold;  but  remelted  for  connectors,  it  is  worth  14  cents  per 
pound. 

but  is  remolded  into  plate-strap  connectors  and  cell  con- 
nectors. Used  in  this  way  it  is  worth  about  14  cents 
per  pound.  MARTIN  Melia, 

Engineering  Department. 
Commercial  Truck  Company, 
Philadelphia,  Pa. 


Motor  Drive  for  Marine  Railway 

ELECTRIC  driving  of  marine  railways  affords  close 
control  of  ship  movement  into  and  out  of  the  water, 
combined  with  economical  use  of  power.  The  accom- 
panying illustration  shows  the  machinery  at  the  rail- 
way type  dry  dock  of  the  Colonna  Marine  Railway 
Corporation,  Norfolk,  Va.,  where  a  4,000-ton  vessel  can 
be  withdrawn  from  the  water  in  fortv-five  minutes.     In 


DRAWS  4,000-TON  VESSEL  FROM  WATER  IN  FORTY-FIVE  MINUTES 

returning  the  ship  to  the  water  the  motor  is  run  as  a 
generator.  In  this  installation  a  225-hp.,  440-volt,  three- 
phase  Wagner  motor  drives  the  ship-hauling  chains 
through  spur  gearing,  an  automatic  brake  of  the  sole- 
noid type  being  provided  to  hold  the  machinery  in  a 
fixed  position  in  case  the  supply  of  energy  ceases.  Six 
22-in.  chains  are  required  for  handling  each  vessel. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
«f  Electric  Light,  Power  and  Heat 


"Keeping  the  Faith"  with  the  Public 
Is  Appreciated 

IN  VIEW  of  the  attitude  of  the  daily  press  toward 
utility  companies  in  former  years  it  is  interesting 
to  note  an  editorial  published  in  the  Minneapolis  Neivs 
for  March  9  under  the  caption  "Keeping  a  Promise." 
The  comment  was  on  the  announced  removal  by  the 
company  of  the  fuel  surcharge  placed  in  effect  Sept.  1, 
1920,  which  had  been  made  necessary  because  of  an 
advance  of  $3.43  per  ton  for  coal.  The  editorial  read 
as  follows: 

"At  a  time  when  public  utility  corporations  are 
generally  under  fire,  with  strenuous  efforts  being  made 
to  bring  them  also  under  suspicion,  it  is  gratifying 
to  note  at  least  one  that  voluntarily  'comes  across'  with 
a  reduction  in  its  rates.  Conditions  affecting  the  Minne- 
apolis General  Electric  Company  may  be  less  complex 
than  those  affecting  other  public  utility  companies; 
that  company  may  be  more  fortunate  than  the  others  in 
the  reduction  of  its  operating  expense,  but  it  none  the 
less  deserves  credit  for  passing  the  reduction  in  the 
cost  of  fuel  along  to  its  patrons.  By  so  doing  the  com- 
pany has  justified  the  faith  reposed  in  it  by  the  public, 
which  paid  a  10  per  cent  bonus  upon  the  now  fulfilled 
promise  that  the  charge  would  be  suspended  if  fuel 
costs  fell." 

Public  Utility  Is  Essentially  a 
Home  Industry 

BECAUSE  many  public  utilities  are  financed  largely 
by  out-of-town  capital  there  is  a  general  impression 
that  the  electric  light  and  power  or  any  other  public 
service  company  is  something  of  an  alien  in  the  com- 
munity. That  the  electric  light  and  power  company  is 
essentially  a  home  industry  and  in  actual  practice  few 
other  businesses  pay  as  much  in  taxes,  furnish  as  much 
employment  or  make  larger  purchases  of  material  and 
supplies  in  the  local  markets  was  pointed  out  by  the 
Portland  (Ore.)  Railway,  Light  &  Power  Company  in 
the  following  manner: 

"It  is  surprising  to  see  how  few  people  recognize  the 
fact  that  a  large  public  utility  corporation  like  this  com- 
pany is  really  a  home  industry  and  of  great  value  in 
developing  the  community.  Probably  no  institution  in 
Portland  has  done  as  much  for  the  upbuilding  of  the  city 
as  has  the  Portland  Railway,  Light  &  Power  Company. 
It  has  a  large  army  of  employees — 2,800  in  number- 
many  of  whom  are  taxpayers  and  home  owners.  Inas- 
much as  nearly  every  one  of  these  employees  is  a  bread- 
winner for  a  family  of  several  people,  our  company 
directly  contributes  to  the  support  of  a  population  of 
probably  between  12,000  and  14,000  persons. 

"The  aggregate  payroll  of  this  company  for  the  last 
calendar  year  was  nearly  $5,000,000,  and  about  90  per 
cent  of  that  great  sum  goes  directly  back  into  the  chan- 
nels of  local  trade.     This  company  is  also  the  largest 


individual  taxpayer  in  the  community  and  last  year  paid 
out  in  taxes  and  public  charges  almost  $800,000. 

"That  this  company  believes  thoroughly  in  patroniz- 
ing home  industry  is  evidenced  by  the  further  fact  that 
the  purchase  of  supplies  and  materials  by  this  company 
in  Oregon  for  last  year  amounted  to  $1,345,885.  In  fact, 
every  item  of  this  character  that  could  be  bought  locally 
was  purchased  here." 


Prompt  Attention  to  Trouble  Calls 
Creates  Good  Will 

PUBLIC  good  will  and  a  reputation  for  rendering 
good  service  have  been  earned  by  the  Dayton  (Ohio) 
Power  &  Light  Company  by  its  prompt  attention  to 
trouble  calls.  How  this  work  is  handled  and  how  the 
employees  have  co-operated  to  make  the  service  efficient 
is  described  in  the  following  letter  from  O.  B.  Reemelin, 
general  superintendent  of  the  company: 

"Recently  the  Dayton  Power  &  Light  Company  felt 
that  it  cou!d  improve  the  service  rendered  to  its  cus- 
tomers when  repairs  were  necessary,  especially  in  the 
residential  districts.  We  first  prepared  the  trouble  re- 
port form  shown  here,  which  the  trouble  operator  was 
required  to  fill  out  as  the  calls  came  in.  It  will  be 
noted  that  in  addition  to  the  name  and  address  of  the 
customer  the  form  provides  spaces  for  entering  the  time 
the  call  is  received,  time  given  to  repairman,  time 
"0.  K,"  duration  of  outage,  cause  of  trouble  and  name 
of  repairman. 

"This  report  was  then  used  as  a  means  of  stimulating 
the  interest  of  the  repairmen  by  averaging  the  outages 
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TROUBLE  REPORT  USED  BY  DAYTON  POWER  &  LIGHT  COMPANY 

each  day  and  showing  them  the  result.  The  trouble 
operator  was  made  responsible  for  the  handling  of  all 
calls,  and  he  was  instructed  that  if  a  call  was  not  taken 
by  a  repairman  in  half  an  hour  after  its  receipt,  it 
should  be  referred  to  the  head  of  the  department. 
"The  men  in  the  repair  department  saw  that  the  com- 
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pany  was  taking  an  interest  in  their  work  and  imme- 
diately commenced  trying  to  break  records.  A.s  a  result 
there  were  some  remarkable  accomplishments  in  the 
matter  of  prompt  service.  One  trouble  sheet  showed  a 
record  of  twenty-nine  outages  the  average  duration  of 
which  was  twenty-one  minutes. 

"Following  this  the  company  began  receiving  words 
of  commendation  from  its  customers.  Favorable  com- 
ments were  also  received  by  the  repairmen  and  trouble 
operators,  and  in  each  case  the  man  whose  work  was 
thus  complimented  was  notified  in  order  that  he  might 
know  that  his  efforts  had  been  appreciated. 

"We  now  have  quite  a  long  record  of  customers'  ap- 
proval, such  as,  'When  did  you  start  this  kind  of  serv- 
ice?' and  'This  is  what  I  call  service,'  after  an  outage 
of  twelve  minutes.  In  one  instance  the  repairman 
reached  the  location,  many  squares  distant,  nine  minutes 
after  the  lady  of  the  house  had  reported  trouble.  Upon 
hearing  him  at  the  door  she  called  out  of  the  upstairs 
window  to  see  what  was  wanted  and  asked  how  he 
had  arrived  so  quickly  as  she  had  only  just  come  up- 
stairs from  calling.  One  customer  remarked  after  an 
outage  of  fifteen  minutes,  'That  surely  is  fine  service; 
you  don't  have  to  wait  on  the  light  boys.'  Another 
after  an  outage  of  the  same  duration  said  that  the 
Dayton  Power  &  Light  Company  was  the  only  company 
giving  service. 

"In  addition,  the  men  now  find  that  they  are  received 
with  a  smile  instead  of  disgruntled  remarks,  which  is 
an  added  incentive  to  giving  good  service,  and  they 
appreciate  the  value  of  good  service  on  washing  and 
ironing  days  in  case  an  electric  appliance  is  out  of 
order. 

"We  feel  therefore  that  the  effort  spent  in  making 
our  department  for  correcting  trouble  more  efficient 
has  been  well  worth  while  and  that  promptness  and 
eflnciency  in  taking  care  of  trouble  calls  is  a  big  asset 
to  the  company." 


accepted  in  a  resentful  spirit.  We  have  been  criticised 
severely  during  the  past  three  or  four  years.  We  shall 
no  doubt  continue  to  be  criticised,  but  we  should  be 
unworthy  of  holding  the  position  we  do  if  the  members 
of  this  commission  were  in  the  least  respect  swayed 
either  by  criticism  or  by  any  other  improper  influence. 
We  have  a  duty  to  perform  and  must  perform  it  with 
fairness  and  courage." 


Unenviable  Position  of  Public 
Service  Commissions 

PASSING  a  camel  through  the  eye  of  a  needle  pre- 
sents no  more  obstacles  to  a  public  sei-vice  commis- 
sion than  does  the  problem  of  handing  down  a  rate 
decision  satisfactory  in  all  respects  both  to  the  public 
and  the  utility.  The  difficulties  of  the  commission  are 
well  illustrated  in  a  recent  decision  by  the  Maine  Public 
Utilities  Commission  which  said  in  part: 

"Controlled  as  this  commission  is  by  the  law  which 
declares  that  rates  shall  be  reasonable  to  the  customer, 
influenced  as  we  ought  to  be  by  a  desire  to  treat  the 
company  with  fairness  and  to  enable  it  properly  to 
perform  its  public  duties,  this  commission,  like  any  simi- 
lar commission,  stands  in  a  very  unenviable  and  delicate 
position.  Very  naturally  if  rates  are  sought  to  be  in- 
creased each  and  every  user  of  the  service  being  affected 
resents  and  resists  the  increase,  and  no  matter  what 
may  be  the  facts  presented  some  customers,  and  often- 
times the  majority  of  the  customers,  will  not  be  con- 
vinced of  the  necessity  or  reasonableness  of  any  increase 
whatever.  Facts  and  figures  do  not  seem  to  count  with 
some,  and  perhaps  it  is  no  more  than  to  be  expected  that 
during  these  times  of  high  and  increasing  costs  every 
addition  to  the  burden  seems  not  only  unreasonable  but 
unnecessary.  Each  person  hopes  and  has  been  hoping 
that  the  burdens  will  be  lessened,  and  any  addition  is 


Newspaper  Points  to  Necessity  of  Hydro- 
Electric  Development 

CHAMPIONING  the  cause  of  hydro-electric  develop- 
ment in  California,  the  San  Francisco  Chronicle  is 
regularly  devoting  space  to  a  self-interest  discussion  of 
the  power  situation  throughout  the  state.  In  one  of  a 
series  of  articles  the  consequences  of  the  existing  power 
shortage  are  placed  before  the  public  in  a  manner  which 
commands  attention  and  urges  the  co-operation  of  every 
resident  of  the  state. 

The  far-reaching  effect  of  the  power  shortage  is  shown 
by  citing  a  particular  case  as  follows : 

"Contractors  recently  refused  to  bid  on  a  central 
California  hotel  because  they  could  not  obtain  power. 

"A  San  Francisco  firm  had  the  contract  for  furnish- 
ings. 

"A  Los  Angeles  firm  had  the  plumbing  contract. 

"A  manager  had  been  chosen. 

"Contracts  were  scattered  through  the  state. 

"All  plans  have  been  withheld  for  lack  of  power. 

"Somewhere  this  affected  you. 

"Look  about  you  and  you  can  find  where  the  shortage 
of  power  hurts  you." 

Another  instance  was  quoted  in  this  manner : 

"A  few  months  ago  a  Fresno  contractor  was  limited 
in  the  use  of  power  to  only  five  hours  daily. 

"Here  is  the  effect: 

"Fifty  workers  were  being  paid  for  an  eight-hour 
day.  The  majority  of  these  depended  on  the  operation 
of  motor-driven  machinery. 

"Therefore,  almost  one-third  of  his  payroll  was  a  total 
loss. 

"The  contractor  had  agreed  to  a  penalty  for  each  day 
completion  was  delayed  beyond  the  contract  date. 

"The  contractor's  loss,  therefore,  included  one-third 
of  his  total  payroll  and  a  large  additional  sum  as  penalty 
for  delay. 

"He  lost  money  on  the  job  and  future  construction  by 
him  will  cost  more. 

"This  because  of  lack  of  power." 

In  summing  up  the  problem  of  hydro-electric  develop- 
ment the  article  says: 

"Delaying  or  postponing  hydro-electric  development 
is  checking  progress  in  our  cities,  towns  and  villages. 
In  helping  to  foster  power  development  we  help  to  build 
our  own  interests,  our  own  comforts.  The  power  com- 
panies make  new  business  for  the  state.  They  create 
new  wealth.  They  put  money  into  the  pockets  of  every 
Californian. 

"California  has  plenty  of  water  power,  but  mostly 
going  to  waste.  The  development  of  hydro-electric 
power  in  California  has  boosted  industry  on  every  hand. 
But  industry,  agriculture  and  manufacturing,  has 
caught  up  with  its  power  supplies.  If  it  is  to  go  ahead 
it  needs  more  power.  Force  of  circumstances  as  well 
as  economic  logic  demands  that  more  water  power  be 
harnessed.      We   are   obliged    to    depend    upon    private 
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enterprise  for  this  development.  Common  sense,  then, 
urges  that  private  enterprise  be  relieved  of  hampering 
restrictions  and  in  every  way  encouraged  to  go  ahead 
with  the  development  of  our  water-power  resources. 

"The  situation  is  not  commonly  understood.  De- 
velopment now  must  turn  to  the  big  projects  on  the 
large  streams.  These  will  take  a  great  deal  of  capital, 
and  this  cannot  be  had  unless  there  is  assurance  of  a 
fair  return  and  safety  for  the  investment." 


California  Company's  High  Percentage 
of  Local  Stockholders 

ON  JAN.  31,  1921,  stockholders  of  the  Pacific  Gas  & 
Electric  Company  numbered  15,735,  of  whom  12,708 
held  preferred  and  3,027  held  common  stock.  The  ac- 
companying table  shows  that  12,305  residents  of  Califor- 
nia, constituting  78.2  per  cent  of  the  total  number  of 
stockholders,   are   interested   in   the   company   through 


DATA  ON  STOCKHOLDERS  OF  PACIFIC  GAS  &  ELECTRIC  COMPANY 

Number  of  Holder-s  Total  Stockholders 

Preferred  Common  Number    Per  Cent  Par  Value 

California 11,177        1.128        12,305           78  2  $42,221,388 

Coast   and   Honolulu,    ex- 
cluding California 209             60             259              I   7  1,089,100 

Middle  State.5 297           482             779             4,9  4,297,900 

Eastern  States 973        1,212          2,185            13.9  19,596,900 

Foreign 52            145              197              1,3  2.173,800 

Total 12,708       3,027        15.735         100  0  $69,379,088 


ownership  of  its  stock  alone,  aside  from  holders  of 
bonds  and  notes.  The  constantly  increasing  list  of  cus- 
tomers and  employees  who  are  becoming  partners  in  the 
enterprise  through  stock  ownership  affords  an  indica- 
tion of  the  confidence  of  the  public  in  the  stability  and 
future  of  this  company. 

The  total  number  of  the  company's  security  holders 
at  this  time  exceeds  40,000. 


Daylight  Lamp  Increases  Production  of 
St.  Louis  Factory 

DURING  the  heavy  demand  for  paint  last  year  one 
manufacturer  in  St.  Louis  could  not  produce  enough 
colored  paint  becau.se  of  inability  to  distinguish  the 
colors  at  night.  A  "daylight"  gas-filled  lamp  was 
installed  at  the  suggestion  of  the  central  station,  and 
the  manufacturer  found  that  all  colors  except  light 
brown  could  be  exactly  matched  by  comparison  with  the 
standard  under  the  light  of  this  lamp.  After  a  little 
practice  the  men  were  soon  able  to  match  the  light- 
brown  colors  also,  and  the  factory  was  then  placed  on 
a  twenty-four-hour  basis.  The  manufacturer  was  thus 
enabled  to  meet  his  demand,  and  the  revenues  of  the 
central  station  were  correspondingly  increased. 


Tying  in  Local  Advertising  with  National 
Good-WUl  Publicity 

AS  A  MEANS  of  supplementing  the  national  cam- 
l\  paign  for  public  utility  good  will,  the  Tampa  (Fla.) 
Electric  Company  has  reproduced  the  N.  E.  L.  A.  adver- 
tisement which  appeared  in  the  Saturday  Evening  Post 
for  March  5.     As  shown  in  the  accompanying  cut,  the 


Indiana  Company  Sells  $500,000  of 
Stock  to  Its  Customers 

ANOTHER  instance  of  the  possibilities  of  customer 
.  ownership  of  electric  light  and  power  companies 
is  shown  in  the  recent  sale  by  the  Interstate  Public  Serv- 
ice Company,  Indianapolis,  Ind.,  of  $500,000  of  its  7  per 
cent  prior  lien  stock  to  customers  of  the  electric,  gas 
and  interurban  properties  operated  by  the  company. 
Commenting  on  the  success  of  the  sale,  Harry  Reid, 
president  of  the  company,  said : 

"In  spite  of  the  fact  that  the  money  market  has  been 
described  as  tight,  and  stocks  and  bonds  generally  have 
not  been  absorbed  as  rapidly  as  in  normal  times  we  have 
sold  approximately  $500,000  worth  of  our  7  per  cent 
prior  lien  stock.  The  people  of  this  state  have  money  to 
invest  and  will  put  it  in  sound,  profitable  investments. 

"Our  company  is  naturally  pleased  to  find  that  its 
customers  have  enough  faith  in  it  to  place  some  of  their 
savings  or  surplus  funds  with  us.  It  makes  them  part- 
ners in  the  enterprise.  It  seems  to  me  that  this  part- 
nership relation  will  be  beneficial  both  to  the  company 
and  to  its  patrons.  The  public  utility  business  is  really 
the  people's  business,  anyhow,  and  the  closer  the  rela- 
tionship between  the  companies  and  the  people  the 
better  it  will  be  for  both." 

The  stock  was  sold  at  par  and  handled  entirely  by  the 
employees  in  the  various  branch  offices  of  the  Interstate 
Public  Service  Company. 


Electricity-the  Modern  Genii  In  the  Home 

Instead  of  rubbing  the  magic  lamp,  as  in  days  of  eld,  the  present-day  housewife  need  only  press  the 
electric  button,  and  lo  and-behold!  much  of  the  drudgery  and  worrj-  of  home-keeping  vanishesi 


Housecleaning 
With  the  Hoover 
Electric  Suction 
Sweeper 

It  beats, 

— as  it  sweeps 

— as  it  cleans 

— as  it  straightens  nap 

■ — as  it  revives  coloring 

— as  it  saves  rugs  and  carpets 

Only  the  Hoover  does  all 
tiiig,  and  it  is  the  largest- 
selling  cleaner  in  the  world. 

We  will  gladly  depionstrate 
in  your  home  on  your  rugs, 

Con%*enient  tei-ms. 


Ironing  With  An 
Electric  Iron 

The  time  saved  in  walking 
back  and  forth  and  the  al- 
ways even,  "just-nght"  heat 
of  the  Electiic  Iron  has  con-, 
vinced  many  people  that  to 
"Do  It  Electrically"  is  to  do  it 
right!  Have  you  a  three- 
pound  iron  for  those  dainty 
things? 

6-lb.  Household  Ti-ons 

Weslinghouse $7.00 

Hot  Point .58.00 

American  Beauty S10.00 

3-lb.  Boudoir  Irons 

From  SG.50  and  up. 
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Washing  With  the 
Western  EJectric 
Washer  and 

Wringer 

It  saves 
Time 
Work 
Worry 
Oothes  and 
Money. 
— And  it  cleans  clean! 
As  good  as  any,  , 
And  better  than  many. 
Ask  your  neighbor. 

With  Stationary  619'^ 
Wringer  ipiAO 

With  Swinging  ^l  07 
Wringer ^lO  i 

Convenient  terms'. 


Sewing  With  the 
Western  Elec- 
tric Sewing 
Machine 

It  is  easy  to  sew  witli-^asy 
to  carry— €asy  to  put  away. 

Dainty  garments  are  made 
much  more  quickly  when 
electricity  does  away  with 
the  tiresome  pedalhng,  for  it 
is  fio  longer  necessary  to  stop 
every  now  and  then  to  give 
the  tii-ed  back  and  feet  a  rest. 

We  will  send  one  to  the 
house  and  let  you  trj-  it 

Convenient  pajTnents. 


Tampa  Electric  Company 


Tampa  and  Casa  Streets 


Commercial  Department 


Phone  2661 


USE  OF  NATIONAL  G00D--\V1LL  PUBLICITY 
IN  LOCAL  ADVERTISEMENTS 

good-will  advertisement  was  used  as  a  part  of  one  of 
the  company's  regular  newspaper  advertisements.  This 
use  of  general  publicity  effectively  puts  the  problems 
of  the  local  utility  before  the  public  which  it  serves,, 
and  adds  strength  to  the  national  campaign. 


^^£ 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Calculation  of  the  Di^xipation  of  Heat  in  Trans- 
formers.— M.  ViDMAR. — Quoting  from  a  chapter  of 
a  recently  published  book  by  the  author  on  "Trans- 
formers," a  method  of  calculating  the  heat  dissipation 
of  transformer  windings  and  transformer  tanks  is 
given.  The  formula  is  derived  from  the  fundamental 
Stephan-Boltzmann  law  on  heat  dissipation.  The 
proper  use  of  the  formula  is  illustrated  as  applied  to 
an  actual,  air-insulated,  disk-coil  transformer  stack. 
— Elektrotechnik  und  Maschinenbau,  Feb.  6,  1921. 

Lonciitudinal  and  Transverse  Heat  Flow  in  Slot- 
Wound  Armature  Coils. — Carl  J.  Fechheimer. — For- 
mulas for  transverse  and  longitudinal  heat  flow  in 
armature  coils  are  worked  out  and  checked  by  test 
results.  Tests  were  made  on  a  2,400-volt,  three-phase, 
60-cycle,  3,600-r.p.m.  turbo-generator.  There  is  a  close 
agreement  between  calculations  and  test  for  maximum 
temperature,  minimum  temperature  and  temperature  at 
the  end  of  the  core,  the  exception  being  the  maximum 
temperature  at  no  load.  It  is  said  that  there  is  slight 
difference  between  the  calculated  minimum  temperature 
considering  transverse  flow  only  and  the  minimum  tem- 
perature by  tests.  On  the  other  hand,  there  may  be  a 
large  diff'erence  between  the  calculated  maximum  tem- 
perature considering  transverse  flow  only  and  the  maxi- 
mum test  temperature.  Thus  it  may  be  misleading 
even  in  medium-length  machines  to  ignore  the  longi- 
tudinal flow.  One  of  the  principal  differences  between 
tests  and  calculations  appears  in  the  no-load  curve. 
Evidently  with  PR  and  eddy  current  loss  in  the  copper, 
some  heat  from  the  iron  flows  transversely  from 
the  iron  to  the  copper  and  is  transmitted  longi- 
tudinally to  the  end  coils,  where  it  again  flows  trans- 
versely to  the  coil  surface. — Journal  A.  I.  E.  E.,  March, 
1921. 

Lamps  and  Lighting 

Searchlamps  unth  Several  Light  Sources. — I.  Kiefer. 
— A  new  patented  method  is  described  by  means  of 
which  it  is  possible  to  build  searchlamps  of  unlimited 
light  power  by  using  more  than  one  source  of  light. 
The  individual  lights  have  each  their  own,  relatively 
small,  ellipsoidal  or  parabolic  reflector,  all  concentrating 
their  light  into  one  main  beam.  Arrangements  with 
six  and  eight  lamps  are  diagrammatically  shown. 
Among  other  advantages  the  undisturbed  service  of  the 
searchlamp  is  emphasized  in  case  one  of  its  components 
should  fail. — Elektro  Journal,  January,  1921. 


Generation,  Transmission  and  Distribution 

Poiodered-Coal  Firing  for  Electric  Power  Stations. — 
Friedrich  MtJNZiNGER. — A  detailed  and  analytical 
article  on  the  different  systems  and  methods  used  for 
pulverizing  the  coal,  for  feeding  the  powder  to  the 
boilers,  and  for  burner  construction,  always  with  spe- 
cial reference  to  large  power  houses.  The  good 
experience  and  the  wide  use  of  such  firing  systems  in 
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America  and  England  lead  the  author  to  recommend 
it  for  more  general  use  in  Germany. — Elektrotechnische 
Zeitschrift,  Feb.   3,    1921. 

Plants  of  the  Chilean  Exploration  Company  at 
Tocopilla  and  Chuquicamata. — M.  Neustatter. — A  de- 
tailed and  well-illustrated  article  on  the  power  trans- 
mission plant  of  the  Chilean  Exploration  Company, 
built  by  Siemens-Schuckert  in  Berlin  for  the  produc- 
tion of  electrolytically  pure  copper  from  the  ores  in 
Chile.  The  power  station  at  Tocopilla  is  situated  at 
the  seashore.  The  electrolytic  works  are  140  km.  dis- 
tant at  an  altitude  of  2,700  m.  The  power  station 
has  a  capacity  of  40,000  kva.  and  transmits  its  power 
at  110,000  volts.  A  battery  of  sixteen  B.  &  W.  oil-fired 
boilers  feeds  four  steam  turbines  of  12,500  kw.  each. 
The  generators  are  rated  at  9,000  kw.  at  0.9  power 
factor,  5,000  volts,  50-cycles,  1,500  r.p.m.  Four  main 
transformers  of  10,000  kva.,  three-phase,  each,  with 
oil  conservators  and  externally  cooled  oil,  raise  the 
voltage  to  110,000.  Each  transformer  contains  16  tons 
of  oil.  A  detailed  description  of  the  switchgear  is 
given.  At  the  receiving  station  four  similar  trans- 
formers step  from  100,000  volts  down  to  5,000  volts, 
driving  seven  motor-generators  of  2,500-kw.  direct- 
current  output  each.  Four  of  these  units  are  induction- 
motor-driven  and  three  are  synchronous-motor-driven, 
each  unit  consisting  of  one  alternating-current  motor 
and  two  direct-current  generators.  A  complete  wiring 
diagram  of  the  receiving  station,  details  on  the  chem- 
ical processes,  and  many  data  on  the  difficult  trans- 
mission line  conclude  the  paper. — Elektrotechnische 
Zeitschrift,  Jan.  6,  13  and  20,  1921. 

Economy  of  Electric  Flatirons. — ^R.  Naujoks. — The 
article  presents  the  report  of  an  exact  test  of  five  dif- 
ferent types  of  German  electric  flatirons.  From  the 
tests  are  derived  some  general  directions  for  the  most 
eflScient  and  economical  construction  of  flatirons. — 
Elektrotechnische   Zeitschrift,   Jan.   20,    1921. 

Traction 

Nev)  Theories  on  the  Vibration  Phenomena  of  Elec- 
tric Locomotives  ivith  Rod  Drives. — A.  Wichert. — This 
long  and  very  detailed  article  gives  a  mechanical 
analysis  and  criticism  of  observations  and  data  made  by 
seven  different  European  authors  on  the  very  complex 
problems  of  vibrations  of  rod-driven  electric  locomo- 
tives. The  author  of  the  paper  has  endeavored  to 
familiarize  the  reader  with  interesting  viewpoints 
taken  by  the  different  writers  in  their  attempt  to 
analyze  and  remedy  dangerous  vibrations  on  rod 
drives.  He  invites  all  engineers  familiar  with  such 
types  of  locomotives  to  add  their  experiences  and  to  help 
thereby  to  solve  a  problem  which  causes  considerable 
trouble  and  is  receiving  little  attention. — Elektrotech- 
nische Zeitschrift,  Feb.  3,  10  and  17,  1921. 

Electrolysis  Mitigation  m  Winnipeg. — W.  Nelson 
Smith. — A  three-wire  system  has  been  applied  to  bring 
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ground-return  conditions  of  the  Winnipeg  Electric  Rail- 
way into  conformity  with  the  electrolysis  act  passed  by 
the  Legislature  of  the  Province  of  Manitoba.  A  dis- 
cussion of  what  has  been  done  to  date  and  why  the  va- 
rious measures  were  taken. — Electric  Railway  Journal, 
March  26    1921. 

Installations,  Systems  and  Appliances 

Cont7-ol  of  Crane  Motors  by  Bergmann  Syatem. — E. 
Blau. — The  control  of  the  traveling  and  cross-traveling 
motors  on  multiple  motor  cranes  may  be  achieved 
safely  and  satisfactorily  by  simple  drum  controllers, 
with  few  steps.  The  main  lift  motor  should  have  a 
wide  range  of  speeds,  permitting  a  finely  adjustable 
control.  This  is  usually  achieved  to  some  extent  by 
cutting  resistance  into  the  direct-current  series  motor 
or  the  slip  rings  on  an  alternating-current  motor. 
Obviously  this  is  an  energy-wasting  method,  and  the 
amount  of  current  to  be  handled  on  large  cranes  does 
not  permit  of  many  fine  steps,  if  the  bulk  of  the  con- 
troller is  to  stay  within  reasonable  limits.  The  Berg- 
mann system  results  from  some  modifications  of  the 
Leonard  principle,  wherein  a  motor-generator  the  volt- 
age of  which  is  easily  regulated  feeds  the  main  direct- 
current  lift  motor.  The  advantages  of  this  system  are 
explained,  emphasis  being  placed  upon  the  ease  and  sim- 
plicity of  wide-range  speed  control.  The  controller  for  a 
lift  motor  of  several  hundred  horsepower,  for  example, 
has  to  carry  only  about  1  hp.  to  2  hp.  of  power.  A 
complete  wiring  diagram  is  reproduced. — Elektrotech- 
nik  und  Maschinenbau,  Jan.  16,  1921. 

High-Speed  Circuit  Breakers. — G.  G.  Grissinger. — 
A  high-speed  air-break  circuit  breaker  is  described  the 
purpose  of  which  is  to  open  an  electric  circuit,  after  a 
short  circuit  occurs,  so  quickly  that  the  current  will  be 
unable  to  reach  a  dangerously  high  value.  Such 
breakers  are  particularly  applicable  when  applied  to 
railway  or  similar  heavy-duty  service  in  which  the  con- 
verter or  motor-generator  set  is  called  upon  to  carry 
sudden  and  heavy  overloads  or  short  circuits,  thus, 
unless  suitable  protection  is  provided,  destroying  the 
commutating  parts  of  the  machine. — Electv'  Joxirnal, 
February,  1921. 

Electrophysics  and  Magnetism 

Formation  of  Negative  Ions  in  Air. — Leonard  B. 
LOEB. — The  purpose  of  experiments  described  by  the 
writer  was  to  decide  between  the  two  theories  of  the 
formation  of  negative  ions  proposed  by  Wellisch  and  by 
J.  J.  Thomson.  The  curves  were  found  to  agree  in 
general  with  the  results  of  previous  investigators  and 
that  they  show  anomalous  mobilities  below  a  critical 
pressure  which  was  found  to  vary  with  the  frequency  of 
commutation  of  the  emf.  No  "free  electrons"  of  the 
Wellisch  type  were  observed.^P/ii/sicai  Review,  Febru- 
ary, 1921. 

Theory  and  Calculation  of  Variable  Electrical  Sys- 
tems.— John  R.  Carson. — Variable  electrical  systems 
are  defined  as  those  in  which  either  the  circuit  elements 
(resistance,  inductance  or  capacity)  are  explicit  time 
functions  cr  those  in  which  the  relation  between  cur- 
rent and  applied  emf.  is  non-linear.  In  the  present 
paper  the  theoretical  methods  of  solution  of  "invariable 
systems"  are  extended  to  include  variable  systems  by 
integral  equations  of  the  Volterra  type.  A  number  of 
representative  problems  are  worked  through  to  indicate 


the  appropriate  mathematical  procedure  and  the  appli- 
cability of  the  method  to  both  transient  and  steady-state 
phenomena. — Physical  Review,  February,  1921. 

Units,  Measurements  and  Instruments 

Measurement  of  the  Electromagnetic  Field  of  Trans- 
oceanic Radiographic  Waves. — C.  Vallauri.— During 
the  summer  of  1919  the  wireless  station  at  Annapolis 
carried  out  experimental  transmission  tests  lasting  for 
twenty-four  hours  continuously.  The  Italian  Royal 
Naval  Electrotechnical  and  Radiote'.egraphic  Institute 
took  the  opportunity  to  make  a  quantitative  measure- 
ment of  the  electromagnetic  field  at  the  receiving  sta- 
tion. A  table  is  given  showing  the  results  of  these 
tests,  and  the  method  of  making  them  is  also  described. 
— London  Electrician,  Feb.  25,  1921. 

A  Precision  Form  of  the  Kelvin  Electrostatic  Volt- 
meter.— E.  H.  Rayner. — The  paper  describes  the  form 
of  electrostatic  voltmeter  for  precision  measurements. 
This  instrument  follows  the  general  arrangement  of  the 
Kelvin  type.  The  chief  modifications  are  (1)  very  con- 
siderable reduction  in  weight,  permitting  (2)  the  use 
of  a  bifilar  suspension  to  overcome  the  effect  of  elastic 
fatigue,  (3)  a  modification  of  the  shape  of  the  needle 
to  produce  a  more  satisfactory  "scale  law"  for  both 
small  and  large  deflections,  and  (4)  the  provision  of 
various  mechanical  details  to  facilitate  construction  and 
adjustment. — Journal  Institution  Electrical  Engineers, 
London,  January,  1921. 

Telegraphy,  Telephony  and  Signals 

Loud-Speaking  Telephones. — Philip  R.  Coursey. — A 
shoi't  discussion  of  the  arrangement  and  construction  of 
loud-speaking  telephones. — Wireless  World,  Feb.  19, 
1921. 

High-Power  Radio  Station  at  Nauen — //. — Felix 
LiNKE. — The  Nauen  station  operates  with  four  funda- 
mental wave  lengths  of  16.8,  12.6,  8.4  and  6.3  km., 
according  to  a  periodicity  of  18,000,  24,000,  36,000  and 
48,000  cycles.  The  efl!iciency  of  the  plant,  based  upon 
continual,  not  telegraph,  load  is  from  66  to  53  per  cent, 
depending  on  wave  length  used.  The  highest  antenna 
voltage  permissible  is  about  100  kv.  The  power  factor 
in  the  antenna  using  long  waves  is  about  0.01.  Great 
difficulties  had  to  be  overcome  in  the  design  of  a  reli- 
able telegraph  key  capable  of  making  and  breaking  on 
the  average  320  amp.  at  1,900  volts  twenty  times  per 
second.  A  number  of  series  copper  contacts,  cooled  by 
compressed  air  from  a  1-hp.  blower,  solved  the  problem. 
The  contacts  must  be  renewed  after  every  three  or  four 
weeks  of  operation.  The  speed  regulation  of  the  high- 
frequency  generator  is  kept  within  0.18  per  cent.  A 
detailed  description  of  the  huge  A  and  B  antennas  are' 
given.  The  A  antenna  is  supported  by  two  towers 
260  m.  high  and  four  towers  120  m.  high.  The  B 
antenna  consists  of  two  150-m.  towers  and  one  134-m. 
tower.  The  characteristics  of  the  two  antennas  are: 
Own  frequency,  A  antenna,  4,800  m.,  and  B  antenna, 
3,400  m. ;  static  capacity.  A,  28,000  cm.,  and  B,  16,000 
cm.;  total  resistance.  A,  3.8  ohms,  and  B,  2.8  ohms: 
number  of  wires.  A,  10,  and  B,  16.  An  idea  of  the  out- 
put of  the  Nauen  station  may  be  gained  from  the  fact 
that  during  nine  months  of  1917  a  total  of  3,680,000 
words  were  sent  out  from  there.  The  station  has  had  a 
range  capable  of  covering  the  entire  globe  since  1918. 
— Zeitschriff  dts  Vereines  Deutscher  Ingenieiire,  Vol. 
64,  page  1,003. 
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Research  in  Progress  and  Completed 

rWTien  investigations  which  have  been  completed  are,  in  the 
ODinion  of  the  editors,  of  wide  enough  interest  to  the  field  we 
serve  details  thereof  will  be  presented  in  other  parts  of  this 
Daper  Contemplated  research  or  that  which  appears  to  have 
limited  appeal  will  be  only  briefly  reported  in  this  section,  but 
details  may  be  had  by  communicating  with  the  investigator  or 
institution  named  in  the  report.  Readers  are  referred  to  the  de- 
partment "Digest  of  Electrical  Literature"  for  investigations 
reported  in  other  journals.  The  news  and  engineering  sections 
should  also  be  followed  for  research  reported  before  technical 
societies.] 

AUDION  BULB.  OXIDE-COATED,  PHOTO-ELECTRIC  EF- 
FECT IN.  ^,  .  .  .  u 
It  was  observed  that  the  oxide-coated  filament  in  high- 
vacuum  audion  bulbs  showed  slight  photo-electric  effect,  both 
heated  and  when  cool.  When  the  plate  element  was  made 
positive  an  increase  in  action  was  found.  It  was  found  that 
the  active  material  was  a  brownish  deposit  on  the  plate  and 
that  this  active  material  was  a  mixture  of  the  elements  barium, 
strontium  and  possiblv  calcium.  The  action  is  immediately 
destroyed  if  a  trace  of  oxygen  is  admitted. — T.  W.  Case,  Auburn. 
X.  Y. 
CORDS,  ELECTRIC  HEATER,  TESTS  OF. 

Information  is  now  available  concerning  the  durability  or 
wearing  quality  of  various  makes  of  heater  cords  on  the  mar- 
ket The  principal  tests  made  with  the  view  of  establishing  a 
standard  of  quality  for  such  articles  were  bending  tests  and 
abrasion  tests.  The  copper  conductor  of  the  cord  is  more  sus- 
ceptible to  wear  from  bending  and  the  insulating  covering  to 
wear  from  abrasion.  Tests  were  also  made  on  the  principal 
types  of  cords  with  a  view  of  determining  the  inflammability 
of  various  insulating  mediums  used  and  the  effect  of  braiding 
and  stranding  on  the  resistance  of  the  copper  conductor.  A 
table  of  relative  durabilities  was  also  compared  to  a  similar 
table  based  on  the  experience  of  practical  electric  wiring  men 
who  had  used  the  various  makes  of  cords. — Wiring  Committee, 
N.   E.  L.   A. 

CURVES,  PARABOLIC  AND  LINEAR,  ADJUSTMENT  OF. 

Least-squares  reductions  of  observations  that  follow  a  para- 
bolic or  linear  law,  taken  at  equal  intervals  of  the  independent 
variable,  frequently  occur  in  physics  and  engineering  practice. 
Makeshift  devices  are  often  employed  to  evade  the  arithmetical 
work  in  such  reductions.  The  least-squares  formulas  have 
been  subjected  to  mathematical  treatment  and  rigorous  solu- 
tions evolved  which  require  an  ultimate  minimum  of  arithmeti- 
cal work.  A  table  has  been  constructed  from  which  a  large 
portion  of  the  solutions  of  such  problems  may  be  written  down 
from  inspection  of  the  observations.  Applications  of  this 
method  to  tvpical  problems  have  been  made,  and  shown  to 
check  absolutely  with  the  least-squares  solutions. — Bureau  of 
Standards,  Washington,  D.  C. 

FERRO-NICKEL  ALLOY  OF  CRITICAL,  PROPERTIES. 

Extensive  experiments  have  shown  that  the  35  per  cent  nickel- 
iron  alloy  corresponding  to  the  composition  Fe»Ni,  has  physical 
properties  more  or  less  markedly  different  from  the  other  ferro- 
nickels  When  various  physical  characteristics  are  plotted  as  a 
function  of  the  composition  the  following  general  facts  are 
brought  out :  The  melting  point  curve  shows  a  maximum,  specific 
heat  a  maximum,  thermal  conductivity  a  minimum,  thermo- 
electric power  a  minimum,  specific  resistance  a  maximum  and 
temperature  coefficient  of  resistance  a  minimum, — L.  R.  Inger- 
soll.  University  of  Wisconsin,  Madison. 

.   FURNACE.  ELECTRIC,  VACUUM-TYPE. 

An  electric  vacuum  furnace  has  been  developed  which  pro- 
duces temperatures  sufficient  to  melt  platinum,  iridium,  slags 
and  refractories.  Some  of  its  various  uses  are;  Preparation 
of  metals,  alloys  and  compounds :  determination  of  melting 
points  bv  an  optical  pyrometer  or  by  reference  to  the  furnace 
calibration  curve :  calibration  of  optical  pyrometers :  distilla- 
tion of  refractory  substances  for  .separation  or  purification,  and 
study  of  the  equilibrium  of  reactions  depending  on  the  pressure 
of  the  gaseous  phase.  The  furnace  comprises  an  electric  heater 
inclosed  in  a  vacuum  chamber  and  is  made  in  two  types,  verti- 
cal and  box,  for  varying  capacities.  A  two-stage  rotary  oil- 
sealed  pump  has  also  been  developed  for  use  in  producing  the 
vacuum  for  this  type  of  furnace. — Research  Laboratory,  Gen- 
eral Electric  Company,  Schenectady,  N.  Y. 

MAGNETIC    AND    MECHANICAL    PROPERTIES    OF    STEEL. 
CORRELATION  OF. 

Extensive  tests  have  been  made  on  nickel  steel,  chrome  nickel 
steel,  carbon  tool  steel  and  Swedish  chrome  file  steel,  for  the 
purpose  of  discovering  some  relationship  between  their  magnetic 
and  mechanical  properties.  The  magnetic  data  were  obtained 
by  use  of  the  Fahy  Simplex  permeameter  and  Included  the  maxi- 
mum flux  density  at  H  —  150  ampere-turns  per  centimeter,  the 
residual  flux  density  and  the  coercive  force.  The  mechanical 
tests  included  the  usual  Brinell  hardness  test,  tensile  strength. 


elongation  and  percentage  of  reduction  in  area.  A  definite  re- 
lationship has  been  found  between  the  area  of  the  hysteresis 
loop  and  the  Brinell  hardness  or  tensile  strength,  depending  on 
the  precise  nature  of  the  heat  treatment.  Thus  magnetic  meas- 
urements offer  a  satisfactory  method  of  testing  and  inspection 
of  finished  or  partly  finished  steel  parts  without  destroying  the 
material  or  having  any  permanent  effect  upon  it.  No  othei 
known  successful  method  of  testing  possesses  this  important  ad- 
vantage. Magnetic  testing  enables  the  steel  maker  to  draw 
distinctions  between  steels  where  the  present  methods  of  test 
fail  to  make  sufficient  differentiation.  The  possibilities  of  mag- 
netic analysis  in  the  examination  study  and  duplication  of  prod- 
ucts which  have  given  exceptional  performance  in  actual  service 
are  apparent. — N.  J.  Gebcrt,  New  York  City. 

PHOTO-ELECTRIC  CELL  STRONTIUM. 

A  photo-electric  cell  has  been  developed  using  metallic  stron- 
tium in  high  vacuum  as  the  active  element.  The  cell  gives  a 
current  of  approximately  100  micro-amperes  in  average  sunlight 
and  may  be  used  to  actuate  an  automatic  recording  potentio- 
meter. The  cell  is  not  subject  to  injury  by  sunlight  and  has 
remained  for  three  or  four  months  without  variation  except  for 
a  slight  deviation  about  a  constant  mean.  The  photo-electric 
effect  does  not  vary  more  than  2  per  cent  for  a  range  of  0  deg. 
to  100  deg.  Fahr.  The  photo-electric  current  is  proportional 
directly  to  the  light  intensity  to  which  the  cell  is  active  when 
used  with  a  voltage  of  over  170,  Some  suggested  practical  uses 
are  :  for  obtaining  continuous  and  permanent  records  of  outdoor 
light  conditions,  for  high  intensity  photometry  for  controlling 
artificial  illumination  by  relay,  for  measuring  light  intensity  in 
photography  and  for  the  determination  of  the  quantity  of  light 
necessary  to  fade  dyes  or  for  any  other  light-quantity  determi- 
nation.— T.   W.  Case,  Auburn,  N.    Y. 

RADIO  CURRENTS  FOR  ORE  DETECTION. 

An  investigation  is  being  carried  on  with  the  view  of  devising 
a  method  for  the  detection  of  bodies  of  copper  sulphide  ore  by 
the  use  of  radio  currents  of  audible  frequency.  The  work  so 
far  has  given  promise  of  success. — Paul  Cloke,  Tucson,  Ariz. 

SPEED  INDICATOR.  STROBOSCOPIC. 

A  new  stroboscopic  speed-indicating  device  has  been  per- 
fected. The  stroboscopic  disk  is  used  in  conjunction  with  a  neon 
tube,  the  discharge  through  which  is  controlled  by  an  elec- 
trically driven  tuning  fork. — Tinsley  d  Company,  London,  Eng- 
land. 


Suggestions  for  Research 


ARC  LAMP.  HIGH-CURRENT  TYPE. 

The  efficiency  is  increased  by  increasing  the  current  density 
in  the  carbon.  Usually  it  is  not  possible  to  secure  a  smooth, 
steady  and  silent  arc  with  a  greater  current  density  than.  say. 
0.15  amp.  per  square  millimeter  of  the  cross-section  of  the 
positive  carbon.  How'ever.  if  the  arc  is  concentrated  by  the 
action  of  external  magnetic  fields  the  current  density  may  be 
greatly  increased.  One  device  which  has  been  tried  out  with 
some  promise  of  success  consists  of  a  framework  of  metal  bars 
surrounding  the  arc.  The  arc  current  is  made  to  pass  through 
this  framework,  and  the  constant  magnetic  field  so  formed  tends 
to  concentrate  the  arc  in  the  center  of  the  system.  (See  Jou7-nal 
I.  E.  E.  (British).  Vol.  5S.  p.  651.  1920.)  Other  methods  are  de- 
vised for  increasing  the  efficiency  and  the  stability  of  the  arc. 
Searchlamps  and  floodlamps  may  be  made  much  more  effective 
if  some  means  is  found  wiiich  is  not  too  complicated. — Editorial 
Suggestion. 

CIRCUIT  BREAKERS.  CONTACT  CONSTRUCTION. 

Philip  Torchio  has  shown  the  importance  of  so  shaping  the 
contacts  that  the  mechanical  forces  due  to  the  large  current 
at  the  first  instant  of  a  short-circuit  tend  to  press  the  contact 
surfaces  together  rather  than  to  separate  them.  This  allows 
the  necessary  time  for  the  tripping  mechanism  to  act  and  pre- 
vents premature  destructive  arcing  (Jotirnal  A.  I.  E.  E.,  1921. 
page  120).  A  theoretical  and  experimental  investigation  is  de- 
sired of  the  general  nature  and  magnitude  of  such  forces  in 
order  to  furnish  the  designer  with  the  necessary  data.  Tests 
should  be  preferably  conducted  on  small  models  and  with  much 
smaller  currents  than  Torcliio's.  using  direct  current  in  order 
to  be  able  to  measure  the  forces  more  readily  and  to  observe 
the  effect  upon  the   parts  of  the  switch. — Editorial  Suggestion. 

PUSE.S  FOR  POTENIAL  TRANSFORMERS. 

Extensive  tests  indicate  that  most  potential  fuses  on  the 
market  cannot  satisfactorily  open  the  circuit  without  a  resist- 
ance in  series  (Torchio,  Journal  A.  I.  E.  E..  1921,  page  130). 
Tests  and  a  theory  are  desired  to  determine  the  best  value  of 
the  protective  resistance  for  different  voltages,  and  the  most 
convenient  and  economical  construction  of  resisters,  keeping  in 
mind  the  limitations  in  space,  the  necessary  distances  between 
adjacent  resisters.  etc. — Editorial  Siiggestion. 

WAVE  FILTERS,   M.A-DE  OF  COILS  A'ND  CONDENSERS, 

Such  filters  are  made  up  of  elements  having  (a)  coils  in 
series  and  condensers  in  shunt,  allowing  only  currents  below 
the  natural  frequency  of  the  line  to  pass:  (b)  condensers  in 
series  and  coils  in  shunt  permitting  only  currents  above  the 
natural  frequency  of  the  line  to  pass,  and  (c)  a  combination 
of  the  two.  with  both  coils  and  condensers  in  shunt  or  series, 
permitting  the  passage  of  frequencies  within  a  definite  range. 
Wave  filters  of  this  kind  are  useful  in  alternating-current  meas- 
urements, as  artiflcial  lines,  and  in  telephony  and  wireless 
telegraphy  for  the  elimination  of  interference.  On  the  other 
hand  thev  mav  lead  to  considerable  errors  w-hen  used  in  the 
studv  of  steep-front  waves  and  other  transient  phenomena  in 
transmission  lines.  A  further  experimental  and  theoretical 
study  of  their  properties  is  desired.  As  a  starter  see  "Archiv 
fUr   Elektrotechnik."  Vol.    8.   p.    61.    ISIS.— Editorial  Suggestion. 

X-RAY  TUBES,  EXCITING  CLTtRENT  FOR. 

A  more  efficient  method  of  exciting  X-ray  tubes  is  desired. 
The  ideal  current  for  such  work  consists  of  impulses  of  ex- 
tremely high  voltage  but  of  very  brief  duration,  yet  sufficiently 
sustained  to  have  an  appreciable  time  factor. — R.  .Morton.  Lon- 
don, England.  (N.  B. — There  is  some  controversy  as  to  whether 
any  part  of  the  exciting  current  except  the  peak  has  a  function 
in  X-ray  work.  An  investigation  along  this  line,  together  with 
improvement  in  high-tension  transformers,  ought  to  prodv-'e  a 
more  efficient  X-ray  current. — Editor.) 
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New  Jersey  Public  Service  Holds 
Successful  Vehicle  Show 

DURING  the  week  the  Public  Service  Electric  Com- 
pany has  been  conducting  a  very  successful  electric 
vehicle  show  at  its  big  showroom  in  Newark,  N.  J. 
Road  trucks,  industrial  trucks,  passenger  cars,  storage 
batteries  and  charging  apparatus  and  accessories  were 
displayed  without  cost  to  the  exhibitor  for  rent  or 
energy.  No  admission  fee  was  charged  to  the  public. 
Between  two  and  three  thousand  people  visited  the 
show  daily,  according  to  0.  J.  Lange,  general  electric 
vehicle  representative  of  the  company,  who  had  charge 
of  the  show.  A  number  of  novelties  were  demonstrated 
in  a  way  to  attract  the  public. 

"Leads"  concerning  a  large  number  of  prospective 
customers  were  obtained  by  the  manufacturers,  and 
quite  a  few  sales  were  closed  on  the  floor.  Toward  the 
close  of  the  show  the  exhibitors  held  an  informal  lunch- 
eon, at  which  time  there  were  many  expressions  of  con- 
fidence in  the  future  of  the  electric  vehicle. 

Following  is  a  list  of  the  exhibitors: 

Commercial  trucks — Commercial  Truck  Company,  Oneida 
Truck  Company,  Walker  Vehicle  Company,  Ward  Vehicle 
Company. 

Passenger  cars — Rauch  &  Lang. 

Industrial  trucks — Automatic  Transportation  Company, 
Baker  R  &  L  Company,  Crescent  Truck  Company,  Hoag- 
land-Thayer  Company,  Industrial  Truck  Company,  KaiTy 
Lode  Industrial  Truck  Company,  Lakewood  Engineering 
Company,  Mercury  Manufacturing  Company,  Terminal  Engi- 
neering Company. 

Battery  manufacturers — Edison  Storage  Battery  Com- 
pany, Electric  Storage  Battery  Company,  General  Lead 
Battery  Company,  Philadelphia  Storage  Battery  Company. 

Charging  apparatus  and  accessories—  .A.uto  Electric  De- 
vices Company,  Cutler-Hammer  Manufacturing  Company, 
Wtstinghouse  Electric  &  Manufacturing  Company,  L.  Bam- 
berger &  Company. 

State  Ownership  of  Water  Powers 
Killed  in  Maine 

BY  A  VOTE  of  18  to  10  the  Maine  Senate  last  week 
killed  the  proposed  constitutional  amendment  ini- 
tiated by  Governor  Baxter  to  provide  for  the  conserva- 
tion, storage,  control  and  use  of  waters  and  the  devel- 
opment, improvement,  transmission,  utilization,  elec- 
trical intercoimection,  control  and  sale  of  water  powers 
by  the  state.  In  this  action  the  Senate  concurred  with 
the  House,  which  had  adopted  the  adverse  report  of  a 
majority  of  the  judiciary  committee  against  the  sub- 
mission of  any  constitutional  amendment  whatever. 
A  minority  of  the  committee  suggested  a  new  draft  of 
the  amendment  providing  generally  for  state  control 
and  assistance  in  storage  matters  and  completely  cut- 
ting out  the  taxation  suggestions  of  the  Governor. 

Sentiment  against  state  control  and  development  has 
been  strong  in  Maine  for  some  time,  following  extended 
presentations  of  the  efficient  development  accomplished 


by  privately  owned  utilities  under  public  regulation.  At 
the  recent  hearing  before  the  judiciary  committee  on 
the  proposed  amendment  resulting  from  Governor  Bax- 
ter's special  message  favoring  state  development,  Wal- 
ter S.  Wyman,  general  manager  Central  Maine  Power 
Company,  argued  against  the  measure  on  the  ground 
that  the  hydro-electric  interests  now  serving  the  people 
are  taking  care  of  every  demand  for  energy  in  the  state. 
The  agitation  for  state  development,  he  said,  is  a 
threat  agamst  the  people  who  have  in  such  large  num- 
bers invested  their  savings  in  public  utility  securities. 
B.  F.  Cleaves,  executive  secretary  of  the  Associated 
Industries  of  Maine  and  chairman  of  the  Maine  Public 
Utilities  Commission,  speaking  for  the  former  body, 
opposed  state  development  and  ownership,  pointing  out 
that  precipitate  action  toward  that  end  would  be  a 
step  of  extreme  gravity.  He  questioned  whether  the 
authority  exists  to  place  a  tax  upon  energy  generated 
within  the  state  to  be  transmitted  outside  solely  because 
this  would  be  an  interference  with  interstate  commerce. 


Cities  Cannot  Enforce  Low  Rates  on  Con- 
tract Theory,  S.upreine  Court  Holds 

PUBLIC  utilities  won  unqualified  victories  when  the 
Supreme  Court  of  the  United  States  on  April  11, 
in  one  case,  reversed  the  decree  of  a  lower  court  which 
had  upheld  the  municipal  authorities  in  their  efforts  to 
enforce  rates  which  were  confiscatory  and  in  another 
case  upheld  a  lower  court  in  preventing  a  municipality 
enforcing  a  confiscatory  maximum  rate.  The  first  case 
Vv-as  brought  before  the  Supreme  Court  on  appeal  by  the 
Southern  Iowa  Electric  Company,  and  the  second  case 
was  brought  by  the  city  of  San  Antonio,  Tex.,  against 
the  San  Antonio  Public  Service  Company.  These  cases 
have  excited  wide  attention  during  their  course  through 
the  courts.  In  the  Iowa  case  the  court  holds  that  it  is 
demonstrated  conclusively  that  the  lower  court  was  in 
error  in  attempting  to  enforce  rates  upon  the  theory 
of  the  existence  of  a  contract. 

"The  necessity  for  this  conclusion,"  reads  the  opin- 
ion of  the  court,  "becomes  doubly  manifest  when  it  is 
borne  in  mind  that  the  right  here  asserted  to  contract 
in  derogation  of  the  state  law  and  of  the  rule  of  public 
policy  announced  by  the  court  of  last  resort  of  the  state 
is  urged  by  municipal  corporations  whose  every  power 
depends  upon  the  state  law." 

The  Iowa  Company  has  been  supplying  gas  and  elec- 
tric service  to  various  municipalities  under  long-term 
franchises,  which  stipulate  a  schedule  of  maximum 
rates.  After  the  franchises  had  been  in  effect  a  few 
years  suits  were  brought  by  the  company  against  three 
cities  to  prevent  the  enforcement  of  these  maximum 
I'ates  because  they  were  too  low  and  amounted  to  con- 
fiscation. The  matter  dwindled  down  to  the  right  of 
cities  to  enforce  ordinance  rates  specified  in  contracts 
without  reference  to  confiscation.     The  lower  court  up- 
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held  the  right  of  a  city  to  make  contracts  and  entered 
decrees  enfoi-cing  the  old  rates,  whereupon  the  com- 
panies filed  an  appeal. 

The  Supreme  Court  also  held  that  the  question  hinged 
on  the  contract-making  power  of  the  utility,  with  the 
result  as  above  repqrted.  In  arriving  at  its  decision 
previously  quoted  the  court  said: 

"Two  propositions  are  indisputable:  (a)  That  al- 
though the  government  agency  having  authority  to  deal 
with  the  subject  may  fix  and  enforce  reasonable  rates 
to  be  paid  public  utility  coi-porations  for  the  services 
by  them  rendered,  that  power  does  not  include  the  right 
to  fix  rates  which  are  so  low  as  to  be  confiscatory  of  the 
property  of  such  coi*porations,  and  (b)  that  where,  how- 
ever, the  public  service  corporations  and  the  govern- 
mental agencies  dealing  with  them  have  power  to  con- 
tract as  to  rates  and  exert  that  power  by  fixing  by  con- 
tract rates  to  govern  during  a  particular  time,  the  en- 
forcement of  such  rates  is  controlled  by  the  obligation 
resulting  from  the  contract  and,  therefore,  the  question 
of  whether  such  rates  are  confiscatory  becomes  im- 
material. 

"It  follows,  if  the  rates  here  involved  are  conceded 
to  be  confiscatory,  they  cannot  be  enforced  unless  they 
are  secured  by  a  contract  obligation.  The  existence  of 
a  binding  contract  as  to  the  rates  upon  which  the  lower 
court  based  its  conclusion  is,  therefore,  the  single  issue 
upon  which  the  controversy  depends.  Its  solution  turns 
first  upon  the  question  of  the  power  of  the  parties  to 
contract  on  the  subject  and,  second,  if  they  had  the 
power,  whether  they  exercised  it." 

In  the  San  Antonio  case  the  Supreme  Court  affirmed 
the  action  of  the  lower  court  in  enjoining  the  city  from 
enforcing  a  5-cent  fare.  The  lower  court  contended 
and  the  Supreme  Court  concurs  that  the  right  to  enforce 
such  a  rate  was  not  gained  by  the  city  by  contract  and 
that  such  enforcement  was  beyond  the  power  of  the 
city  because  it  would  mean  confiscation. 


The  court  points  out  that  the  Texas  constitution  pro- 
hibits "any  irrevocable  or  uncontrollable  grant  of  special 
privileges."  The  court  rules  that  it  is  clear  that  the 
right  to  regulate  gives  no  power  whatever  to  violate 
the  constitution. 

Big  Advertising  Program  for  Chicago 
Electric  Vehicle  Show 

COMPLETE  co-operation  with  the  sponsors  of  the 
Chicago  Electric  Vehicle  Show,  to  be  held  during 
the  National  Electric  Light  Association  convention,  was 
promised  at  a  meeting  of  exhibitors  held  at  the  Hotel 
Morrison  on  April  6.  The  show  is  being  given  by  the 
Commonwealth  Edison  Company  and  the  Electric 
Vehicle  Section  of  the  N.  E.  L.  A.  At  the  meeting  of 
the  exhibitors  it  was  decided  to  make  an  advertising 
appropriation  in  addition  to  that  by  the  Edison  Com- 
pany large  enough  to  give  extensive  publicity  to  the  ad- 
vantages of  the  electric  vehicle.  Eric  W.  Swift,  assist- 
ant superintendent  of  advertising  of  the  Commonwealth 
Edison  Company,  was  appointed  head  of  a  committee 
to  determine  the  best  method  of  getting  the  facts  before 
the  public. 

Space  for  approximately  twenty  exhibitors  has  been 
arranged  for  in  the  Clark  Street  appliance  showroom 
of  the  Commonwealth  Edison  Company.  Resei-vations 
have  been  made  by  the  following  companies:  Walker 
Vehicle  Company,  Ward  Electric  Truck  Company,  Com- 
mercial Truck  Company  of  Pennsylvania,  Oneida  Truck 
Company,  Electric  Truck  Company,  Mercui-y  Truck 
Company,  Milbum  Electric  Company,  Detroit  Electric 
Car  Company,  Rauch  &  Lang,  Baker  R  &  L  Company, 
General  Electric  Company,  Westinghouse  Electric  & 
Manufacturing  Company,  Edison  Battery  Company,  K. 
W.  Battery  Company,  Edison  Storage  Battery  Company, 
Philadelphia  Battery  Company,  Schaefer  Brothers,  and 
0.  P.  Smith  &  Company. 


Electrical  Refrigerating  Show  Draws  Crowds 


The  second  of  the  special  monthly  shows  held  by  the  New 
York  Edison  Company  took  place  last  week  and  was  devoted 
to  electrical  refrigerating  equipment,  both  commercial  and 
domestic.     The   pictures  show  only  portions  of  the  show, 


which  was  participated  in  by  a  dozen  manufacturers.  As 
indicated  in  the  picture  on  the  left  the  show  was  well  at- 
tended, about  five  hundred  people  a  day  viewing  the  exhibits. 
The  show  was  held  without  expense  to  the  exhibitor. 
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Conference  Club  Discusses  Financing 
of  Labor  Board 

A  MEETING  of  the  Conference  Club  with  members 
of  the  International  Brotherhood  of  Electrical 
Workers  was  held  in  Washington  March  23  to  discuss 
financing  of  the  National  Council  on  Industrial  Rela- 
tions. There  was  some  question  as  to  whether  the 
National  Association  of  Electrical  Contractors  and 
Dealers  would  continue  to  give  financial  support  to  the 
council.  It  was  finally  voted,  however,  that  no  outside 
organization  be  asked  to  take  over  this  burden  but  that 
the  members  of  the  contractors'  association  be  appealed 
to  individually  to  contribute  to  the  support  of  the  coun- 
cil, the  funds  to  be  administered  by  the  association. 

The  executive  committee  of  the  Conference  Club  was 
increased  to  seven  members,  and  the  following  were 
elected:  L.  K.  Comstock,  T.  P.  Curtis,  G.  M.  Sanborn, 
J.  G.  Livingston,  W.  C.  Peet,  J.  A.  Cole  and  B.  H. 
Bendheim. 

Will  Purchase  Surplus  Hydro  Power  in 
Effort  to  Cut  Generating  Costs 

TWO  large  California  central-station  companies,  the 
Great  Western  Power  Company  and  the  Pacific  Gas 
&  Electric  Company,  which  are  both  requesting  the 
California  Railroad  Commission  to  grant  them  permis- 
sAon  to  continue  the  15  per  cent  surcharge  on  their 
rates  previously  sanctioned,  have,  at  the  instance  of  the 
commission,  entered  into  a  power-use  agreement  which 
the  commission  thinks  will  be  of  advantage  to  their 
customers  and  which  Commissioner  Devlin  declared 
would  have  an  important  bearing  on  the  consideration 
of  the  surcharge  applications.  The  agreement  is  to 
cover  delivery  by  the  Great  Western  Power  Company 
to  the  Pacific  Gas  &  Electric  Company  of  hydro-electric 
power  generated  at  the  Caribou  plant  of  the  Great 
Western  company  for  which  the  latter  has  no  market  at 
the  present  time.  The  Pacific  company  has  not  enough 
hydro-electric  energj'  to  meet  the  demands  upon  it  and 
is  forced  to  use  steam  plants  burning  oil  to  generate 
electricity,  thereby  adding  to  the  cost  of  power  to  the 
consumer. 

The  commission's  order  followed  a  declaration  by  its 
assistant  chief  engineer  that  the  completion  of  the 
Great  Western  company's  Caribou  project  on  the  Feather 
River  about  July  next  would  give  that  company  in 
excess  of  100,000,000  kw.-hr.  of  hydro-electric  energy 
for  which  it  would  be  forced  to  go  out  and  find  a  market, 
while  the  Pacific  company,  pending  completion  of  its 
own  hydro-electric  projects  on  the  Pit  River,  would  be 
forced  to  use  steam-generated  electricity  to  meet  the 
demands  of  its  consumers.  According  to  Power  Admin- 
istrator H.  G.  Butler,  who  was  present  at  the  confer- 
ences between  representatives  of  the  two  companies,  it 
was  agreed  that  the  Pacific  company  is  to  the  extent  of 
the  present  interconnections  to  take  surplus  hydro-elec- 
tric energy  from  the  Great  Western  company  in  so  far 
as  it  can  displace  steam  therewith.  Mr.  Butler  said  it 
was  the  joint  estimate  of  the  t\vo  companies  that  during 
the  remainder  of  the  year  30,000,000  kw.-hr.  could  be 
taken  over  the  present  interconnections.  It  was  further 
estimated  that  the  Great  Western  company  would  have 
an  additional  surplus  of  28,000,000  kw.-hr. 

Mr.  Butler  announced  that  it  has  further  been  agreed 
between  the  companies  that  the  most  efficient  steam 
plants   of  both  companies   available   and   adequate   for 


the  purpose  will  be  operated  on  joint  account  and  that 
the   operation    of   steam    plants   will   be   reduced   to   a 

minimum. 


N.  E.  L.  A.  and  Power  Commission  Agree 
on  Water-Power  Regulations 

AFTER  nearly  three  weeks  of  discussion,  represent- 
L  atives  of  the  National  Electric  Light  Association 
and  0.  C.  Merrill,  the  executive  secretary  of  the  Federal 
Power  Commission,  have  reached  an  agreement  as  to 
proposed  amendments  of  the  regulations  promulgated 
for  the  administration  of  the  water-power  act.  The 
amendments  will  be  laid  before  the  Federal  Power  Com- 
mission at  its  next  meeting.  The  final  suggestions  re- 
late not  so  much  to  changes  in  principle  as  to  the 
manner  of  application  in  order  to  avoid  conflicts  and 
duplications  between  the  state  and  the  federal  com- 
missions. It  was  agreed  that  the  regulations  had  to  be 
sufficiently  general  to  cover  industrial  users  of  power 
and  public  utilities  not  under  state  regulation.  Most 
of  the  changes  provide  exceptions  for  regulated  utilities. 

The  proposed  amendment  with  regard  to  depreciation 
reserves  would  change  the  section  with  regard  to  general 
requirements  so  as  to  read  as  follows: 

In  order  that  adequate  provision  may  be  made  for  all  nec- 
essary renewals  and  replacements  of  project  works  and  for 
the  maintenance  thereof  in  a  condition  of  repair  adequate 
for  the  purposes  of  navigation  and  for  their  efficient  opera- 
tion in  the  development  and  transmission  of  power,  the 
licensee  shall  establish  and  maintain  adequate  depreciation 
reserves  and,  except  as  provided  in  Section  6  hereof  and  in 
Section  3  of  Regulation  20  hereof,  shall  conform  to  such 
rules  and  regulations  as  the  commission  may  from  time  to 
time  prescribe  for  accounting  for  or  reporting  depreciation, 
for  the  classification  of  pi'operty  for  such  purposes,  for 
determining  the  rate  or  amount  of  depreciation  to  be  ac- 
counted for  or  reported  on  each  unit,  class  or  group  of 
property,  and  for  the  establishment  and  maintenance  of  de- 
preciation reserve  accounts. 

The  new  Section  6,  dealing  with  conflict  with  require- 
ments of  state  commissions,  reads  as  follows : 

When  the  licensee  is  a  public  service  corporation  or  a 
person,  association  or  corporation  developing,  transmitting 
or  distributing  power  for  sale  or  use  in  public  service,  and 
such  licensee  is  subject  to  the  jurisdiction  of  any  public 
utility  commission  or  other  commission  or  regulatory  body 
of  the  state  or  states  in  which  the  project  is  located,  as  to 
the  rates  to  be  charged  by  such  licensee  for  public  service, 
the  licensee  shall  account  for  depreciation  on  the  project 
property  in  a  manner  required  or  authorized  by  such  regu- 
latory authority.  If,  in  the  judgment  of  the  commission, 
such  accounting  for  depreciation  does  not  show  that  adequate 
depreciation  reserves  have  been  created  and  are  being  main- 
tained as  to  the  project  property,  the  licensee  shall  be  sub- 
ject to  and  shall  comply  with  any  reasonable  order  of  the 
commission  in  relation  to  such  accounting  for  depreciation 
and  to  the  creation  and  maintenance  of  such  depreciation 
reserves.  The  results  attained  by  accounting  for  deprecia- 
tion as  required  or  authorized  by  such  state  regulatory  body, 
or  by  complying  with  any  such  reasonable  order  of  the 
commission,  shall  be  shown  in  the  statements  and  reports 
of  the  licensee  to  the  commission  made  in  accordance  with 
the  provisions  of  the  act  and  of  Regulation  20  hereof  and 
shall,  in  so  far  as  applicable,  be  binding  upon  the  licensee 
in  the  administration  of  the  provisions  of  the  act;  and  the 
credit  balances  shown  upon  such  statements  and  reports 
prepared  in  accordance  with  such  depreciation  requirements 
of  such  state  regulatory  body  or  of  such  reasonable  order  of 
the  commission,  as  provided  in  this  section,  shall  be  deemed 
to  be  the  "aggregate  credit  balances  of  current  depreciation 
accounts"  within  the  meaning  of  the  definition  of  net  in- 
vestment as  set  forth  in  Section  3  of  the  act,  and  for  any 
purpose  to  which  such  net  investment  is  applicable. 
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Smith  Accepts  Illinois  Commissiou 
Chairnianship 

AFTER  a  long  delay  the  uncertainty  as  to  the  head 
L  of  the  Public  Utilities  Commission  of  Illinoi.s  was 
settled  last  week  when  Col.  Frank  L.  Smith  accepted 
the  chairmanship  oflfered  him  by  Governor  Small  sev- 
eral months  ago.  No  action  on  the  various  proposals 
to  abolish  or  reorganize  the  commission  has  yet  been 
taken  by  the  Legislature.  The  whole  utilities  commis- 
sion situation  in  Illinois  stands  as  it  did  before  Gov- 
ernor Small's  election,  except  that  the  personnel  of  the 
commission  is  entirelv  new. 


Kansas  Public  Service  Association 
Arranges  Program 

THE  tentative  program  for  the  convention  of  the 
Kansas  Public  Service  Association  at  Kansas  City, 
Mo.,  on  April  20  and  21  includes  the  following  papers: 
"Public  Utilities  the  People's  Business,"  by  Martin  J. 
InsuU,  president  National  Electric  Light  Association: 
"The  Work  of  the  Illinois  Committee  on  Public  Util- 
ities Information,"  by  Bernard  J.  Mullaney  of  that 
body;  "Selling  Our  Securities  to  Our  Customers,"  by 
C.  M.  Hamilton  of  the  Electric  Bond  &  Share  Company 
New  York,  and  a  paper  by  C.  M.  Reed  of  the  Kansas 
Public  Utilities  Commission  on  a  subject  not  yet  an- 
nounced. 

As  announced  previously  in  the  Electrical  World, 
there  will  be  held  in  Kansas  City  during  the  same 
week  the  convention  of  the  Missouri  Association  of 
Public  Utilities  and  the  first  Kansas  City  electrical 
show. 


Engineering  for  Ix>ndon  Superpower 
Scheme  Approved 

THE  engineering  proposals  for  a  unified  power  sys- 
tem for  London,  England,  submitted  to  the  confer- 
ence of  local  authorities  owning  central  stations  have 
been  approved  by  the  conference,  according  to  advices 
received  from  the  London  office  of  the  Electrical 
World.  It  is  proposed  that  the  development  be  divided 
into  two  stages.  During  the  first  stage  under  the  ac- 
cepted plan  thirty-four  stations  will  be  shut  down 
progressively  and  these  stations  will  be  supplied  with 
wholesale  power  from  the  remaining  plants.  At  the 
same  time  superpower  stations  will  be  erected,  and  as 
these  are  completed  the  second  stage  will  be  reached,  by 
which  time  twenty-six  of  the  remaining  generating 
stations  will  have  been  progressively  shut  down.  Of 
the  remaining  seventeen  plants  existing  in  the  area, 
two  would  be  reconstructed  and  considerably  enlarged 
to  act  as  supei-power  plants,  while  seven  would  be  per- 
manently retained  to  act  as  auxiliary  plants  in  con- 
junction with  the  superpower  plants.  The  other  eight 
stations,  which  are  near  the  outskirts  of  the  area,  would 
have  to  be  kept  at  work  for  a  considerable  period  to 
serve  the  local  demands  until  it  became  possible  to  ex- 
tend the  transmission  lines  there. 

Six  new  superpower  plants  are  to  be  erected  on  the 
Thames  River,  two  on  sites  now  occupied  by  existing 
stations  and  four  on  new  sites.  Three  of  the  new  sites 
are  to  be  on  the  north  side  of  the  river  and  one  on  the 
south.  The  capacity  of  the  new  superpower  plants  will 
vaiy  between  70,000  kw.   and  200,000   kw.,   mostly   in 


units  of  25,000  kw.    Several  of  the  sites  picked  out  will 
permit  of  much  larger  stations  if  they  are  required. 

It  is  proposed  that  existing  generating  stations  now 
used  solely  for  street  railways  and  for  railroads  con- 
tinue to  supply  energy  as  heretofore  to  their  respective 
systems,  while  any  railroad  not  already  electrified  may 
obtain  energy  from  the  system.  All  these  stations  are 
steam  stations,  there  being  no  water-power  resources  in 
the  area. 


Committees  of  the  A.  I.  and  S.  E.  E.  for 
1921  Are  Announced 

COMMITTEES  of  the  Association  of  Iron  and  Steel 
Electrical  Engineers  for  1921  have  been  announced, 
with  chairmen  as  follows:  Electric  furnace,  E.  T. 
Moore;  standardization,  W.  T.  Snyder;  electric  develop- 
ment, R.  B.  Gerhardt;  educational,  L.  F.  Galbreath; 
membership,  J.  F.  Kelly;  finance,  B.  W.  Gilson;  safety, 
Walter  Greenwood;  editing,  E.  Friedlaender;  papers, 
S.  S.  Wales;  combustion,  Frank  Leahy;  convention, 
A.  H.  Swartz. 


California  Commission  Orders  6  per  Cent 
Cut  in  Southern  California's  Rates 

WHAT  amounts  to  an  average  cut  of  6  per  cent 
in  the  rates  for  electrical  energy  charged  by  the 
Southern  California  Edison  Company  was  ordered  last 
week  by  the  Railroad  Commission  of  California  in  a 
decision  adjusting  the  company's  schedules.  This 
makes  the  second  cut  made  in  Southern  California 
Edison  rates,  the  commission  last  January  having  re- 
duced the  surcharge  allowed  the  company  from  27  to  20 
per  cent. 

The  rates  fixed  in  the  new  order  will  constitute 
the  company's  definite  or  base  schedules.  They  are 
on  an  average  about  28  per  cent  higher  than  the 
rates  of  pre-war  days  and  are  estimated  to  produce  a 
gross  revenue  of  $15,338,225.  This  is  about  9  per  cent 
less  than  the  amount  asked  for  by  the  company,  but 
sufficient,  in  the  opinion  of  the  commission,  to  enable 
the  company  to  meet  its  financial  needs  and  also  carry 
out  its  development  program. 

The  commission  estimates  that  the  rates  wdll  yield  a 
return  of  8.3  per  cent  on  the  company's  investment, 
which  for  rate-fixing  purposes  the  commission  finds  to 
be  $94,073,656.  This  sum  is  several  million  dol!ai-s 
below  the  value  claimed  by  the  company,  whose  valua- 
tion engineer  said  it  would  cost  $148,519,624  to  repro- 
duce the  plant  new.  Depreciated,  the  reproduction  cost, 
according  to  this  engineer,  would  be  $128,731,081. 

The  commission  declares  that  it  is  inclined  to  look 
with  favor  upon  a  proposal  to  divide  savings  due  to 
economies  in  operation  among  the  consumers,  employees 
and  the  company's  stockholders  and  suggests  that  the 
company  work  out  and  submit  a  plan.  The  commission, 
however,  points  out  that  the  public  utilities  act  does  not 
contemplate  a  division  of  increased  profits  resulting 
from  changes  in  conditions  and  costs  not  under  the 
control  of  the  company. 

Declaring  that  the  economic  conditions  existing  in 
the  territory  served  by  the  Edison  company  are  such 
that  the  public  should  not  be  burdened  at  this  time 
with  any  charges  in  excess  of  the  absolute  minimum, 
the  commission  frowns  upon  the  company's  proposal 
that  it  be  allowed  to  create  a  special  reserve  of  $2,000,- 
000  designed  to  protect  against  special  unforeseen  con- 
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tingencies.  The  idea  of  the  company  was  to  create  a 
basic  fund  to  be  drawn  upon  in  dry  years  or  to  cover 
possible  other  contingencies  so  as  to  insure  continuity 
of  earnings  and  stability  of  rates.  The  commission, 
while  of  the  opinion  that  the  plan  should  be  followed 
out,  does  not  believe  that  this  is  the  time,  in  view  of 
falling  prices  and  normal  weather  conditions,  to  create 
the  reserve  through  a  charge  on  the  consumers. 

The  effect  in  general  of  the  new  rate  schedules  will 
be  to  reduce  the  cost  of  electricity,  but  in  a  few  cases 
the  schedules  will  mean  an  increase  owing  to  the  fact 
that  consumers  were  enjoying  favorable  rates.  A  num- 
ber of  special  or  class  rate  schedules  have  been  elimi- 
nated and  certain  standard  schedules  made  effective, 
with  the  result  that  all  consumers  will  be  placed  on  the 
same  basis. 


Business  Men  Oppose  Taking  Licenses 
from  Engineering  Corporations 

NEW  YORK  CITY  business  men  are  lined  up  in 
opposition  to  a  proposed  amendment  to  the  state 
law  which  would  limit  the  practice  of  professional 
engineering  to  individuals  instead  of  corporations  and 
partnerships  as  now  provided.  The  Merchants'  Asso- 
ciation of  New  York  City  has  gone  on  record  as  oppos- 
ing an  amendment  which  would  prohibit  the  licensing 
to  practice  of  corporations  and  partnerships  and  as 
approving  an  amendment  which  would  permit  the  licens- 
ing of  both  individuals  and  corporations. 

The  association  says  in  a  published  statement:  "In 
the  opinion  of  the  Merchants'  Association  the  practice 
of  engineering  requires  a  combination  of  technical  train- 
ing and  experience,  of  executive  capacity  and  of  busi- 
ness judgment  matured  by  experience.  Consequently 
the  development  of  large  engineering  firms  and  corpora- 
tions has  been  a  natural  evolution  which  permits  the 
efficient  co-operation  of  men  who  can  contribute  some 
special  technical  business  or  executive  talent." 


Engineering  Foundation  Issues  Report 
of  Sixth  Year's  Work 

THE  Engineering  Foundation  of  the  United  Engi- 
neering Society  has  issued,  through  its  chairman, 
Charles  F.  Rand,  its  report  for  the  sixth  year  of  its  ex- 
istence, which  ended  Feb.  10  last.  The  foundation  is  a 
trust  fund  established  by  Ambrose  Swasey  of  Cleve- 
land, who  in  last  October  added  $200,000  to  his  two  pre- 
vious gifts,  making  a  total  endowment  of  $500,000.  Its 
object  is  "the  furtherance  of  research  in  science  and 
in  engineering  or  the  advancement  in  any  other  manner 
of  the  profession  of  engineering  and  the  good  of  man- 
kind," and  the  income  is  administered  by  a  board  com- 
posed of  members  from  the  four  big  engineering  socie- 
ties and  of  members  at  large. 

The  most  noteworthy  undertaking  of  the  foundation 
for  the  year  under  review  was  an  investigation  into  the 
fatigue  phenomena  of  metals  in  charge  of  Prof.  H.  F. 
Moore  of  the  University  of  Illinois.  A  statement  of  the 
present  status  of  this  investigation  is  contained  in  the 
report.  The  General  Electric  Company  has  contributed 
$30,000  to  it  in  order  to  include  special  problems  con- 
nected with  nickel  steel.  Other  accomplishments  of  the 
past  year  were  the  reorganization  of  the  division  of 
engineering  along  lines  corresponding  to  the  broad  fields 
of  engineering  activity,  with  a  large  advisory  committee 


for  each  broad  field,  sponsored  by  an  appropriate  lead- 
ing engineering  society;  the  organization  of  a  bureau 
of  welding  and  establishment  of  ten  working  committees 
on  subjects  of  practical  importance  to  this  new  industry ; 
organization  of  an  advisory  board  on  highway  research 
to  assist  existing  bodies  by  co-ordinating  their  research 
activities  into  a  national  program ;  progress  in  research 
by  the  committee  on  heat  treatment  of  carbon  steel;  or- 
ganization of  a  large  committee  on  electrical  insulation. 


Southern  Operating  Engineers  Form 
New  Association 

SOUTHERN  electric  light  and  power  plant  engineers 
and  operators  have  formed  a  new  organization  known 
as  the  American  Association  of  Operating  Engineers, 
the  aims  and  objects  of  which  are  to  promote  a  better 
understanding  between  the  operating  men  and  mainte- 
nance men,  as  well  as  to  provide  a  clearing  house  for 
their  many  problems.  Labor  problems  will  not  be  dis- 
cussed by  the  new  body.  A  geographical  section  meet- 
ing will  be  held  three  times  a  year.  The  association 
concluded  on  April  7  a  three  days'  meeting  at  Atlanta 
at  which  about  fifty  were  in  attendance.  The  next 
meeting  will  be  held  early  in  October  in  Birmingham. 

Representatives  of  the  following  power  companies 
were  present  at  the  convention:  Georgia  Railway  & 
Power  Company,  Tennessee  Power  Company,  Alabama 
Power  Company,  Central  Georgia  Power  Company, 
Columbus  Power  Company,  Aluminum  Company  of 
America  and  the  Kentucky  Public   Utilities   Company. 

At  the  closing  sessions  the  following  officers  were 
elected:  President,  H.  L.  Wills,  engineer  and  operating 
manager  of  the  Georgia  Railway  &  Power  Company; 
vice-president,  J.  M.  Oliver,  Alabama  Power  Company: 
secretary,  H.  C.  Bristol,  Tallassee  Power  Company; 
treasurer;  W.  F.  Bellinger,  Georgia  Railway  &  Power 
Company;  members  of  executive  committee,  G.  S. 
Nunemaker,  Tennessee  Power  Company,  and  G.  A.  Her, 
Georgia  Railway  &  Power  Company. 

No  formal  papers  were  prepared  for  the  meeting, 
most  of  the  time  being  taken  up  in  discussions  of  vital 
power-plant  problems  now  confronting  the  operators. 
On  Wednesday,  April  6,  the  delegates  saw  the  changing 
of  the  insulators  on  a  live  line  on  the  Atlanta  system. 
These  lines  come  in  from  Tallulah  Falls  under  a  pressui-e 
of  110,000  volts.  A  demonstration  also  was  given  of 
the  Bennett  lightning  arrester.  At  the  conclusion  of  the 
meeting  the  delegates  were  the  guests  of  the  Georgia 
Railway  &  Power  Company  at  its  Morgan  Falls  plant. 


New  165,000-Volt  Line 


On  the  right  is  pic- 
tured a  tower  on  the 
new  186-mile  165,000- 
volt  line  to  the  new 
40,000-kw.  Caribou 
hydro-electric  plant  of 
the  Gi'eat  Western 
Power  Company  of 
California.  The  re- 
ceiving substation  is 
near  San  Francisco. 
The  line  on  the  left  is 
154  miles  long,  operat- 
ing on  110,000  volts  to 
the  Las  Plumas  water- 
power  plant  of  the 
same  company. 
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Wireless  to  Ai<I  I^ad  Dispatching  of 
Southern  Interconnection 

THE  installation  of  two  wireless  stations  for  the 
purpose  of  intercommunication  between  different 
companies  interconnected  with  the  system  is  proposed 
by  the  Georgia  Railway  &  Power  Company  in  its  load- 
dispatching  arrangements.  A  government  license  has 
been  obtained.  The  other  companies  forming  the  inter- 
connection are  also  installing  wireless  equipments. 

It  is  further  proposed  to  enable  the  load-dispatcher'.s 
office  to  work  in  connection  with  high-powered  stations 
and  supervise  the  operation  of  repair  and  trouble  crews 
on  high-voltage  line  maintenance.  The  company 
expects  to  effect  a  large  saving  through  the  more  effi- 
cient directing  of  the  crews  in  their  movements  from 
place  to  place  at  times  when  interruptions  occur  due  to 
the  breakdown  of  the  transmission  line  or  structure, 
and  it  is  thought  that  this  will  aid  materially  in  short- 
ening the  time  of  interruptions. 


Presentation  of  Insulating-Material 
Specifications  Expected 

AT  THE  1921  annual  meeting  of  the  American  Society 
,  for  Testing  Materials,  to  be  held  at  the  New 
-Monterey  Hotel,  Asbury  Park,  N.  J.,  June  20  to  24 
inclusive,  data  on  electrical  insulating  materials  will, 
it  is  expected,  be  presented. 

It  is  hoped  to  complete  committee  work  which  will 
permit  the  presentation  of  new  tests  for  insulating 
varnishes,  transformer  oils  and  porcelain.  A  large 
amount  of  work  has  been  done  during  the  current  year, 
it  is  stated,  on  all  of  these  items,  particularly  trans- 
former oils.  In  connection  with  the  latter  results  of 
experimental  work  done  during  the  last  three  or  four 
years  by  four  different  laboratories  have  been  analyzed 
and  the  conclusions  utilized  in  the  preparation  of  the 
specifications.  It  is  expected  that  these  data  will  be 
included  in  the  committee's  report. 

A  new  specification  for  rubber  gloves  for  electrical 
vvoi-kers  is  to  be  proposed  this  year.  A  specification 
for  rubber  insulating  tape  is  also  under  discussion. 


Manitoba  Water  Powers  and  the  Canadian 
Pulp-Wood  Industry 

WITH  a  view  to  meeting  as  quickly  as  possible  the 
demand  for  newsprint  in  the  provinces  of  Mani- 
toba, Alberta  and  Saskatchewan,  the  United  States  Vice- 
Consul  at  Montreal  reports,  an  order  in  council  issued 
at  Ottawa  on  Feb.  14  authorized  the  Canadian  Minister 
of  the  Interior  to  dispose  of  timber  rights  for' the  manu- 
facture of  pulp  wood  on  certain  lands  to  the  east  of  Lake 
Winnipeg  in  Manitoba  Province  at  public  auction  or  by 
tender. 

The  area  covered  by  the  order  is  approximately  718 
square  miles.  Among  the  conditions  governing  the 
issuance  of  permits  to  applicants  for  purchase  rigbts  is 
the -following  one  concerning  the  development  of  water 
power: 

That  the  purchaser  may,  if  he  so  desires,  apply  under  the 
Dominion  water-power  regulations  for  the  right  to  develop 
any  conveniently  located  water  power  for  the  purpose  of 
supplying  energy  to  his  mill  or  mills;  and  if  the  water  power 
applied  for  is  available  and  is,  in  the  opinion  of  the  Min- 
ister, the  most  suitable  source  of  power  for  the  purpose,  and 


provided  its  use  therefor  will  not  conflict  with  the  public 
interest,  the  Minister  shall  proceed  under  the  water-power 
regulations  to  enter  into  an  agreement  with  the  purchaser 
whereby  the  purchaser  shall,  on  the  satisfactory  completion 
of  the  development,  become  entitled  to  a  lease  of  the  neces- 
sary Dominion  lands  and  a  license  to  use  the  water  for  the 
purpose  of  his  water-power  development. 


Uniform  Coal  Contract  Proposed  by  Fuel 
Committee  of  Purchasing  Agents 

THE  fuel  committee  of  the  National  Association  of 
Purchasing  Agents,  which  has  for  some  time  been 
engaged  in  formulating  recommendations  for  reasonably 
uniform  provisions  in  coal  contracts,  has  drawn  up  a 
form  which  it  believes  can  be  advantageously  used  in 
most  commercial  contracts  for  the  pui'chase  of  coal, 
special  clauses  being  added  to  the  contract  where  con- 
ditions make  this  necessary.  The  form  has  been  pre- 
pared simply  as  a  convenience  to  the  members  of  the 
National  Association  of  Purchasing  Agents  and  the 
trade  and  is  submitted  by  the  committee  for  the  use  of 
those  whose  requirements  it  will  meet.  It  has  been 
carefully  worked  out  to  cover  all  general  conditions  and 
is  particularly  designed  to  prevent  misunderstandings 
between  buyer  and  seller  such  as  arose  from  loosely 
drawn  agreements  in  effect  last  year. 


Inclosure  of  Fuses  and  Switches 
Growing  in  Favor 

THE  inclosed  switch  and  fuse  situation  was  the  sub- 
ject of  discussion  at  a  meeting  of  the  Western  New 
England  Association  of  Electrical  Inspectors  in  Spring- 
field, Mass.,  March  30,  to  which  A.  T.  Wheeler,  vice- 
president  Trumbull  Electric  Manufacturing  Company; 
Dr.  M.  G.  Lloyd,  assistant  physicist  Bureau  of  Stand- 
ards, and  B.  H.  Glover,  associate  electrical  engineer 
Underwriters'  Laboratories,  Chicago,  contributed.  The 
discussion  emphasized  the  transmission  stage  of  the 
art  and  indicated  the  trend  of  future  developments. 
Mr.  Wheeler  pointed  out  that  the  Underwriters  have 
not  assembled  under  one  head  a  set  of  rules  governing 
the  manufacture  or  installation  of  inclosed  switches  and 
fuses,  but  the  time  appears  not  far  distant  when  there 
will  be  recommended  published  rules  covering  these 
points,  becoming  imperative  in  a  few  years,  and  such 
rules  will  probably  become  mandatory  in  many  states 
and  municipalities  even  earlier.  Many  safety  rules  are 
at  present  in  vogue,  some  of  which  deal  with  entrance 
devices. 

If  these  continue  to  exhibit  lack  of  uniformity, 
there  will  be  confusion,  and  a  considerable  increase  in 
investment  by  manufacturers  in  equipment  and  stocks 
will  be  required.  Five  different  types  of  inclosed 
switches  have  become  recognized  in  existing  rules, 
embodying  different  degrees  of  protection  as  follows: 

1.  The  ordinary  fused  or  unfused  knife  switch,  inclosed 
in  a  case  which  had  to  be  opened  to  operate  the  switch. 
This  affords  no  protection  to  the  operator  and  is  danger- 
ous. It,  however,  prevents  accidental  contact  with  live 
parts  when  the  cover  is  closed  and  locked. 

2.  The  knife  switch  externally  operated  by  a  handle  out- 
side, but  in  which  the  live  parts  can  be  exposed  by  opening 
the  cover  with  the  switch  closed.  This  has  some  degree  of 
protection  if  the  cover  is  kept  locked. 

3.  The  type  of  fused  switch  with  cover  that  can  only  be 
opened  when  the  switch  is  open.     Switch  can  be  closed  only 
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after  cover  is  closed.     This  affords  still  greater  protection, 
especially  if  live  inconiing  contacts  are  not  readily  acessible. 

4.  The  type  of  fused  switch  having  a  separate  compart- 
ment for  fuses,  the  compartment  being  accessible  only  when 
the  switch  is  open.  The  switch  parts  are  in  another  compart- 
ment and  are  not  accessible.  This  construction  is  more 
nearly  foolpi'oof  than  the  others.  There  is  still  a  hazard  in 
that  the  switch  may  be  wrongly  wired,  and  it  is  possible  to 
remove  and  not  replace  parts  of  the  switch  covering. 

5.  The  foolproof  types  that  cannot  be  wrongly  wired  and 
which  prevent  access  to  any  live  part  under  nearly  all  con- 
ditions that  may  arise  during  use.  This  type  will  in  time 
be  developed,  but  its  cost  may  militate  against  its  employ- 
ment for  some  time.  It  must  be  capable  of  having  its  com- 
ponent parts  in  such  shape  that  no  part  can  be  permanently 
removed  without  the  switch  ceasing  to  function. 

Panel  bo.ards  have  kept  pace  with  the  requirements 
also.  Within  the  last  few  months  a  proposed  set  of 
rules  governing'  specified  tests  and  providing  installa- 
tion requirements  have  been  prepared  by  three  national 
qualified  bodies  in  co-operation. 

Dr.  Lloyd  pointed  out  that  there  has  been  consider- 
able sentiment  among  the  members  of  the  electrical 
committee  of  the  National  Fire  Protection  Association 
for  making  more  stringent  requirements  as  to  switch 
and  fuse  inclosure,  but  that  there  still  exists  consider- 
able difference  of  opinion  as  to  how  far  these  restric- 
tions should  go.  At  the  last  revision  of  the  code  it 
was  decided  to  make  a  beginning  at  the  service  entrance 
and  the  rules  now  require  the  inclosing  of  service  fuses 
and  switches  unless  mounted  on  switchboards  under 
competent  supervision.  It  is  also  requisite  now  to 
install  the  switch  ahead  of  the  fuse  so  that  the  latter 
may  be  "killed"  before  handling. 

Mr.  Glover  stated  that  many  questions  remain  to  be 
answered  as  to  the  inclosure  of  all  switches  I'egardless 
of  voltage  and  current-carrying  capacity,  the  limita- 
tions on  the  loading  of  manually  operated  switches,  com- 
parative safety  of  switch  operators  and  the  general 
public  proportions  of  inclosing  spaces  and  character  of 
material  best  adapted  to  protective  duties. 


Program  for  American  Welding  Society 
Convention,  April  27-30 

THE  annual  meeting  of  the  American  Welding  So- 
ciety will  be  held  at  the  Engineering  Societies 
Building,  New  York,  April  27  to  30.  The  program  for 
the  convention  is  as  follows: 

Wednesday,  April  27 

Morning — Gas  welding  committee;  resistance  welding  com 
mittee. 

Afternoon — Welding  wire  specifications  committee;  weld- 
ing conference  committee. 

Thursday,  April  28 

Morning — Board  of  directors;  committee  on  specifications 
for  steel  to  be  welded. 

Afternoon — Business  session. 

Evening — Technical  session.  "Applications  of  the  Auto- 
matic Welding  Machine,"  by  P.  0.  Noble;  "Production  Weld- 
ing with  the  Gas  Flame";  "Results  of  Recent  Thermit 
Welding  Research,"  by  J.  H.  Deppeler. 

Friday,  April  29 

Morning — Board  of  directors;  electric  arc  welding  com- 
mittee. 

Afternoon — American  Bureau  of  Welding. 

Saturday,  April  30 
Morning — Committee  on  welding  of  storage  tanks;  com- 
mittee on  training  of  operators. 


Electric  Light  and  Power  Business 
Picking  Up 

SPRING  business  with  the  electric  light  and  power 
companies  is  picking  up.  Evidence  of  this  is  had  in 
(he  February  report  of  the  subsidiaries  of  the  Standard 
Gas  &  Electric  Company,  which  are  widely  scattered 
over  the  country. 

During  February  contracts  were  secured  for  5,285 
new  services  with  2,938  kw.  of  lighting  and  4,620  hp. 
in  motors,  a  material  increase  over  new  business  se- 
cured in  January,  1921,  and  February,  1920.  The  net 
gain  in  connected  load  for  the  month  included  1,815 
cu.stomers,  with  1,139  kw.  of  lighting  and  2,770  hp. 
in  motors.  The  electrical  energy  output  for  the  month 
was  65,130,374  kw.-hr.,  an  increase  of  only  1.4  per  cent 
over  February,  1920,  due  to  the  temporary  idleness  of 
industries  in  certain  territories  served.  This  condition 
is  only  temporary,  it  is  stated,  and  there  should  be  a 
decided  improvenient  in  the  rate  of  increase  of  elec- 
trical energy  output  in  the  next  few  months. 

Two  new  transmission  lines  were  completed  during 
the  month  by  the  Northern  States  Power  Company,  one 
to  serve  the  Home  Light  &  Power  Company  at  Jasper, 
Minn.,  and  one  to  serve  the  town  of  Brownton,  where  a 
municipally  owned  generating  plant  has  been  aban- 
doned. Both  of  these  lines  were  completed  in  the 
southwestern  division  of  the  territory  of  the  Northern 
States  Power  Company,  by  which  company  the  electric 
service  will  be  supplied. 

Two  new  "white-way"  lighting  systems  have  been 
completed,  one  to  serve  120  standards  on  the  main 
streets  of  Enid,  Okla.,  and  one  to  serve  forty-six  stand- 
ards on  First  Street,  Oklahoma  City. 

A  large  contract  for  electric  ranges  was  secured  in 
February  at  St.  Paul,  covering  156  5-kw.  electric  ranges 
for  new  apartment  buildings  which  one  contractor  is 
arranging  to  complete  this  spring  and  summer. 

The  Minneapolis  General  Electric  Company  reports 
February  sales  of  $23,000  of  electric  household  appli- 
ances and  an  Increase  of  17  per  cent  in  house-wiring 
business  over  February,  1920;  also  an  increase  of  100 
per  cent  in  new  business,  connected. 


Transformer  Transportation 


Ten  horsepower  to  haul  a  4,167-kva.,  single-phase  trans- 
former up  to  the  Duquesne  Light  Company's  new  north 
substation  which  is  to  form  part  of  the  power  loop  for  the 
Pittsburgh   District. 
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British  Columbia  Farmers  Want 
Province    to  Own   Water    Powers.  —  A 

resolution  has  been  passed  by  the 
United  Farmers'  Association  of  British 
Columbia  asking  the  provincial  govern- 
ment to  create  a  commission  on  the 
model  of  the  Hydro-Electric  Power 
Commission  of  Ontario  "for  the  purpose 
ot  developing  and  operating  as  govern- 
ment-owned public  utilities  the  water 
powers  of  British  Columbia." 

To  Electrify  French  Canals. — It  is 
proposed  to  electrify  all  French  canals 
which  carry  more  than  2,000,000  tons  of 
traffic  per  annum.  Sections  of  various 
canals  already  electrified  show  that  this 
program  will  mean  a  saving  of  about 
1,500,000  tons  of  coal  per  annum.  In 
1920  French  canals  handled  96,518,681 
tons  of  merchandise,  as  against  52,428,- 
400  tons  handled  in  1919.  During  the 
war  645  miles  of  French  canals  were 
destroyed.  Since  the  armistice  632 
miles  have  been  wholly  reconstructed. 
Out  of  1,120  locks,  culverts,  etc.,  de- 
stroyed, 890  have  been  rebuilt. 

Longest  Overland  Radio  Route. — 
After  three  months'  interruption  of 
operations  owing  to  the  Russian  incur- 
sion into  Mongolia,  the  wireless  station 
at  Urga,  in  that  province,  is  now  able 
to  communicate  with  Peking.  This 
marks  the  successful  completion  of  the 
first  span  of  the  longest  overland  wire- 
less telegraph  route  in  the  world,  says 
the  Wireless  Age.  The  Marconi  com- 
pany is  under  contract  to  construct  sta- 
tions at  Urunchi  (in  the  Chinese  prov- 
ince of  Sungaria,  Central  Asia)  and 
Kashgar  (in  eastern  Turkestan),  for 
which  construction  parties  are  being  or- 
ganized. 

American  Specification  Institute 
Founded. — "To  improve  the  conditions 
affecting  the  writing  of  specifications 
and  to  benefit  by  organized  effort,"  the 
American  Specification  Institute  has 
been  founded  at  Chicago,  with  offices 
at  127  North  Dearborn  Street.  It  pur- 
poses to  increase  knowledge  concerning 
specifications  and  improve  the  methods 
of  writing  them,  including  those  for 
buildings  and  engineering  structures. 
The  development  of  specification  writers 
who  will  have  professional  recognition 
is  one  aim.  These  will  be  the  active 
members  of  the  institute,  their  employ- 
ers to  be  associate  members,  and  en- 
gineers and  instructors  honorary  mem- 
bers. Gardner  C.  Coughlin  is  secretary 
pro  tem. 

Heating    of    Underground    Cables. — 

The  British  Electrical  and  Allied  In- 
dustries Research  Asociation  has  re- 
cently, says  the  London  Engineer, 
presented  to  the  Institution  of  Elec- 
trical Engineers  a  report  on  the  heat- 
ing of  buried  cables.  The  greater  part 
of  the  investigation  was  carried  on  at 
the  National  Physical  Laboratory, 
where  twenty-seven  cables  were  tested 
under  various  typical  conditions.  It 
was  found  that  the  increased  carrying 
capacity  of  an  underground  cable  is 
greater  with  low-tension  than  with 
bigh-tension  conductors  owing  to  the 
thinner  dielectric  of  the  former.  Fur- 
ther, the  rate  of  temperature  rise  of  a 
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cable  in  ducts  is  more  rapid  than  when 
laid  solid  or  direct  in  the  ground,  from 
which  it  follows  that  for  intermittent 
loading  a  cable  laid  in  the  ground  will 
be  better  able  to  carry  peak  loads  than 
one  laid  in  ducts. 

"Board  of  Trade  Unit"  Dies.— In 
Great  Britain  the  kilowatt-hour  has 
been  officially  known  as  the  "Board  of 
Trade  unit."  Among  the  "minor  trag- 
edies" of  the  transfer  of  the  control 
of  electricity  supply  from  the  Board 
of  Trade  to  the  Ministry  of  Transport, 
says  the  Electrician  of  London,  is  the 
disappearance  of  this  term,  though  "its 
demise  has  hardly  been  noticed,  much 
less  regretted."  Efforts  to  bring  the 
use  of  "kelvin"  into  popularity,  the 
Electrician  says,  have  not  met  with 
success.  Apparently  British  usage  will 
gradually  conform  to  that  of  the  United 
States  and  other  nations  where  "kilo- 
watt-hour" is  the  universally  accepted 
term. 

Growth  of  Nebraska  Power  Company. 
— A  recent  hearing  before  the  City 
Council  of  Omaha  of  an  application 
made  by  the  Nebraska  Power  Company 
for  increased  electrical  rates  brought 
out  the  following  figures  showing  the 
company's  growth  since  its  organization 
in  1917  to  succeed  the  Omaha  Electric 
Light  &  Power  Company,  sales  for 
lighting  and  power  in  1916  having  been 
48,903,160  kw.-hr.:  1917,  57,645,394 
kw.-hr.;  1918,  63,646,270  kw.-hr.;  1919, 
82,740,920  kw.-hr.;  1920,  96,604,047  kw.- 
hr.  The  company's  net  revenues  during 
this  period  showed,  according  to  the 
findings  of  the  City  Council,  an  increase 
from  $684,463  to  $938,337,  excluding  ex- 
penditures incurred  in  preparing  for  the 
investigation. 

New  Orleans'  Big  Dock  Fire  Was  Not 
Cau-sed  by  Electricity. — When  a  ten- 
million-dollar  waterfront  fire  occurred 
in  New  Orleans  last  January  picture 
supplements  published  by  newspapers 
in  Chicago  and  elsewhere  carried  photo- 
graphs of  the  burning  wharves  bearing 
a  legend  to  the  effect  that  "short-circuit- 
ing of  an  electric  wire  near  the  surface 
of  water  that  was  covered  with  oil  is 
believed  to  have  caused  this  conflagra- 
tion." The  National  Electric  Light  As- 
sociation challenged  this  statement  and 
drew  from  the  chief  engineer  of  the 
National  Board  of  UnderviTiters  the  fol- 
lowing letter:  "The  recent  fire  at  the 
Jahncke  dry  dock  was  not  caused  by  the 
breakage  of  an  electric  wire,  as  re- 
ported in  the  newspapers.  An  investi- 
gation by  one  of  our  engineers  indi- 
cates that  a  hot  rivet  dropped  from  a 
ship  undergoing  repairs  into  oil-coated 
debris    on    the   water    surface   was    the 


probable  cause.  As  a  matter  of  fact 
there  were  no  electric  wires  anywhere 
near  the  scene  of  this  fire  the  breakage 
of  which  could  possibly  have  ignited  the 
oil  on  the  water  surface.  A  400-volt 
line  was  in  course  of  installation  and 
the  conduit  for  this  line  was  attached  to 
the  under  side  of  the  pier  flooring,  but 
wires  had  not  been  drawn.  The  wires 
for  lighting  purposes  are  located  on  the 
land  at  such  a  distance  back  from  the 
dock  front  as  to  preclude  the  possibility 
of  any  broken  wires  falling  into  the 
water." 

"Hydro  Municipalities"  in  Ontario. — 
In  a  recent  Bulletin  of  the  Hydro-Elec- 
tric Power  Commission  of  Ontario  the 
"hydro  municipalities''  of  the  province 
are  listed  as  follows:  Niagara  system, 
143  municipalities,  with  a  total  of 
1,122,472  hp.;  Severn  system,  19  munic- 
ipalities, 42,906  hp.;  Wasdell's  system, 
11  municipalities,  11,711  hp.;  Nipissing 
system,  4  municipalities,  10,682  hp.; 
Muskoka  system,  2  municipalities,  10,- 
682  hp.;  Eugenia  system,  28  municipali- 
ties, 33,236  hp.;  Ottawa  system,  1 
municipality,  104,067  hp.;  Thunder  Bay 
system,  1  municipality,  15,100  hp.; 
Central  Ontario  system,  37  municipali- 
ties, 118,617  hp.;  St.  Lawrence  system, 
11  municipalities,  16,470  hp.;  Rideau 
system,  5  municipalities,  13,745  hp.; 
Essex  County  system,  7  municipalities, 
10,615  hp.;  Thorold  system,  1  munici- 
pality, 4,325  hp.  The  Niagara,  Thorold 
and  Essex  County  systems  are  operated 
at  25  cycles,  all  the  others  at  60  cycles. 

Vacuum -Tube  Amplifier  Used  to 
Study  Heart  Beats. — A  demonstration 
was  recently  given  in  Washington  to 
medical  men  of  a  device  developed  in 
the  Signal  Corps  laboratory  whereby 
heart  beats  may  be  amplified  thousands 
of  times  and  made  audible  over  long 
distances.  The  principle  involved  is 
similar  to  the  one  used  in  the  large 
amplifier  employed  to  increase  the  vol- 
ume of  the  President's  inaugural  ad- 
dress. A  special  "heart  transmitter" 
rests  by  its  ovm  weight  over  the  pa- 
tient's heart.  The  passage  of  the  blood 
through  the  different  valves  of  the  heart 
causes  vibrations  in  an  air  chamber 
which  faithfully  reproduces  all  of  the 
various  actions  of  the  blood  passing 
through  the  different  valves  of  the 
heart.  These  are  transmitted  over  the 
wire  to  an  amplifying  apparatus  which 
consists  of  a  group  of  standard  Signal 
Corps  vacuum  tubes  such  as  are  used  in 
wireless  telephony  and  telegraphy,  and 
a  special  receiver  attached  to  a  large 
horn  projects  the  sounds.  The  patient 
may  be  in  the  middle  of  the  Atlantic, 
the  experts  say,  the  difficulty  of  trans- 
mitting such  delicate  sounds  being 
overcome  by  using  a  high-frequency 
carrier  wave  or  line  radio  for  transmit- 
ting the  heart  beats  over  the  ordinary 
wire  circuits  from  the  receiving  station. 
This  carrier  wave  is  in  fact  an  electric 
wave  of  a  frequency  above  the  human 
ear,  and  such  waves  are  guided  by  the 
telephone  wire  to  the  receiving  ampli- 
fier. The  carrier  waves  are  modulated 
by  the  heart-beat  variations  and  de- 
modulated and  amplified  at  the  receiv- 
ing apparatus. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Hearing  Before  Commission  Must 
Precede  Order  to  Public  Utility  to  In- 
crease Rates.— The  Supreme  Court  of 
North  Dakota  has  held,  in  City  Com- 
mission of  Bismarck  vs.  Bismarck 
Water  Supply  Company,  that  under  the 
public  utilities  law  of  the  state  the 
Board  of  Railroad  Commissioners  can 
grant  an  increase  in  rates  to  a  public 
service  company  only  after  a  hearing 
has  been  held  The  increase  in  dispute, 
having  been  made  without  notice  and 
hearing,  was  void.    (181  N.W.596.)* 

Operating  Expenses  Held  to  Include 
Federal  Income  Tax. — In  determining 
in  favor  of  the  plaintiff  a  suit  brought 
by  the  Municipal  Gas  Company  of  Al- 
bany against  the  Public  Service  Com 
mission  of  New  York,  Second  District, 
in  which  the  company  claimed  thar  the 
statutory  rate  enforcement  of  which 
was  sought  by  the  commission,  was 
confiscatory,  the  New  York  Supreme 
Court  held  that  the  federal  income  tax 
levied  against  the  company  was  rightly 
included  in  operating  expenses,  the 
tax  being  payable  by  the  corporation 
and  not  assessed  against  the  income 
of  the  individual  stockholders.  (186 
N.  Y.  S.  541.) 

Public  Utilities  Act  of  North  Dakota 
Held  Not  to  Affect  Franchise  Rates.- — 
In  an  action  brought  by  the  Western 
Electric  Company  (North  Dakota) 
against  the  city  of  Jamestown,  the 
Supreme  Court  of  North  Dakota  held 
that  where,  pursuant  to  a  contract  for 
one  year,  made  in  1912.  the  company 
had  fui-nished  electrical  energy  from 
year  to  year  and  had  accepted  payment 
at  the  rate  named  in  such  contract,  this 
contract  was  continued  and  renewed  by 
practical  construction,  notwithstanding 
that  in  1914  the  City  Council  adopted  a 
resolution  canceling  the  contract  and 
notwithstanding  also  that  in  February, 
1918,  the  corporation  gave  notice  of  a 
surcharge  of  10  per  cent  without  the 
city's  having  agreed  to  pay  this  in- 
creased rate.  The  public  utilities  act, 
the  court  held  also,  did  not  abrogate  or 
affect  the  terms  of  a  pumping  contract 
adopted  in  1902.  Nor  was  the  city 
obligated  to  pay  for  electrical  energy 
furnished  to  a  public  reading  room  in 
the  city  hall  for  which  no  specific 
request  had  been  made  by  the  city  and 
no  bill  rendered  by  the  company  for  the 
years  from  1910  to  1914  and  which  it 
continued  to  supply  up  ro  the  beginning 
of  che  action  with  knowledge  that  the 
.^ity  claimed  this  service  was  obligatory 
under  the  franchise      (181  N.  W.  363.) 


Franchise  Rate  Must  Not  Be 
Changed  Merely  on  Ground  of  Unprofit- 
ableness.— Although  upholding  an  in- 
lunction  obtained  by  the  village  of 
Warsaw  to  restrain  the  Pavilion  Nat- 
ui-al  Gas  Company  from  raising  its 
rates  (see  issue  of  Dec  25.  1920,  page 
1282)  the  Appellate  Division  of  the 
New  York  State  Supreme  Court  has 
found  that  the  state  in  the  exercise  of 
its  reserve  police  power  has  a  right  to 
modify  a  rate  fixed  in  the  franchise  of 
a  public  service  corporation  in  the 
public  interest  if  it  be  deemed  unjust 
or  unreasonable  The  exercise  of  this 
power  by  the  state  does  not  violate  the 
constitutional  provision  against  impair- 
mg  the  obligation  of  contracts,  the 
court  holds,  and  public  service  contracts 
usually  are  made  with  the  regulatory 
power  of  the  state  in  mind.  The  state 
cannot  modify  a  franchise  rate  on  the 
mere  ground  that  it  is  unprofitable, 
liowever. 

Wisconsin  Constitutional  Provision 
Wrongly  Applied  to  Contract  with 
Electric  Company.  —  A  constitutional 
provision  of  Wisconsin  requiring  a 
municipal  corporation  incurring  any  in- 
debtedness to  provide  for  the  collec- 
tion of  a  direct  annual  tax  sufficient  to 
pay  interest  as  it  falls  due  and  to  pay 
the  principal  within  twenty  years  has 
been  hela  by  the  Wisconsin  Supreme 
Court  in  Milwaukee  Electric  Railway 
&  Light  Company  vs.  City  ot  Milwau- 
kee, to  be  inapplicable  to  a  city  con- 
tract which  requires  the  company  to 
operate  a  park  electric  lighting  sys- 
tem, terminable  after  two  years  by  the 
city's  acquisition  of  title  to  the  plant, 
upon  payment  to  the  company  of  the 
difference  between  the  special  invest- 
ment in  the  park  lighting  system  and 
the  accumulated  depreciation  reserve 
provided  for  at  the  date  of  termination, 
there  being  an  absence  of  proof  that 
the  depreciation  reserve  exceeded  its 
legitimate  limits  and  that  the  charge 
therefor  was  so  excessive  as  to  con- 
stitute a  payment  upon  capital.  A 
charge  for  depreciation  is  a  necessary 
and  proper  element  of  the  cost  of  each 
year's  service  and  is  in  the  nature  of 
an  expense  of  operation,  and  provi- 
sion should  be  made  therefor  out  of 
earnings.     (181  N.  W.  298.) 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Engineering    Society    of    .Akron. — At 

the  meeting  of  the  Engineering  Society 
of  Akron,  Ohio  on  Tuesday  last,  April 
12,  E.  P.  Roberts  spoke  on  "Valuation 
of  Public  Service  Properties  for  the 
Purpose  of  Rate  Making." 

Pacific  Coast  N.  E.  L.  A.  Convention 
Postponed. — The  annual  convention  of 
the  Pacific  Coast  Division  of  the  N.  E. 
L.  A.,  originally  scheduled  for  May  25, 
26  and  27  at  Del  Monte,  Cal.,  has  been 
postponed  to  June  7,  8  and  9. 

Institute  Meetingg. — Two  sections  of 
the  A.  I.  E.  E.  were  scheduled  to  meet 
last  night  (April  15).  The  Baltimore 
Section  was  to  hear  Dr.  C.  P.  Stein- 
metz  on  the  relation  of  the  electric 
motor  car  to  the  industry,  and  the 
Schenectady  Section  was  to  listen  to 
a  discussion  of  illumination  by  W.  D'A. 
Ryan.  Next  week  three  section  meet- 
ings are  announced.  At  Cleveland  on 
April  19  L.  D.  Bale  will  discuss  "The 
Automatic  Railway  Substation";  at 
New  York  on  April  22  Prof.  Comfort 
A.  Adams  will  have  charge  of  a  dis- 
cussion on  engineering  education  held 
jointly  with  the  A.  S.  M.  E.,  and  the 
annual  business  meeting  will  take 
place;  at  Chicago  on  April  25  there 
will  be  a  .ioint  meeting  with  the  elec- 
trical and  mining  sections  of  the  West- 
em  Society  of  Engineers  and  the  A.  I. 
and  S.  E.  E.,  when  Carl  Lee  will  speak 
on  the  diversity  factor  of  coal-mining 
loads  and  W.  C.  Adams  on  power  dis- 
tribution systems  for  coal  mines. 
"Toll-Line  Practice"  will  be  the  sub- 
ject of  J.  E.  Heller,  of  the  Pacific  Tele- 
phone &  Telegraph  Company,  before 
the  San  'Prancisco  Section  on  April  29, 
and  "Electric  Power  in  Pulp  and  Paper 
Mills"  that  of  T  H.  Crosby  before  the 
Vancouver  (B.  G.)  Section  on  May  6. 


Coming  Meetings  of  Electrical    and  Other  Technical  Societies 


•Tho  left-hand  number?,  refer  to  the  vol- 
ume and  the  'ight-hand  numbers  to  th? 
page  o£  the  Nationa!   Reporter  System. 


A.  I.  and  S.  E.  B.  Section  Meetinejs — Pitts- 
burg, April  16;  Chicago,  April  25; 
Philadelphia  May  7  ;  Cleveland   May  9. 

A.  I  E.  E.  Section  Meetings — Pittsburgh 
(Joint  session  with  A.  I.  and  S.  B.  B.  : 
for  program  see  issue  of  March  19. 
page  672).  April  16.  Cleveland.  April 
19  ■  New  York  (joint  session  with  A.  S. 
M  E.).  April  22;  Chicago,  April  25: 
San  Francisco.  April  29 ;  Vancouver 
B   C.    May  6 

American  Welding  Society  —  Metropolitan 
Section.  New  York.  April  19. 

Kansas  Public  Service  Association — Kansas 

City.  Mo.    April   20-21. 
Missouri    Association    of   Public    Utilities — 

Kansas  City    April  21-23. 

American  Electrochemical  Society — Atlantic 

City.  April  21-23. 
American    Physical    Society — Washington. 
April  23. 

United  States  Chamber  of  Commerce  — 
Atlantic  City.  April  27-29. 


American  Society  of  Civil  Engineers — 
Houston    Tex..  April  27 

American  Association  of  Engineers — Buf- 
falo. May  9-11 

N.  E.  L.  A..  Southwestern  (5eogi-aph1c 
Division— Hot  Springs    Ark..  May  13-14. 

American  Washing  Machine  Manufacturer.^' 
Association — Chicago    May  18-19. 

Southwestern  Electrical  and  Gas  Associa- 
tion— Galveston,  Tex..  May  18-21. 

National  Electric  Credit  Association — Rich- 
mond  Va..  May  19-20. 

A.  I.  E.  E.,  Annual  Meeting- — New  York. 
May   20 

American  Society  of  Mechanical  Engineers 
— Chicago.  May  23-26. 

Electrical  Supply  Jobbers'  Association — ^Hot 
Springs,  Va..  May  25-27. 

N.  E.  L.  A.  Annual  Convention— Chicago 
May  31- June  3 

N  E  L.  A..  Pacific  Coast  Section  —  Del 
Monte,  (^al..  June  7-9.  (For  program 
see  issue  ot  Jan.  29.  page  278.) 


904 


ELECTRICAL    WORLD 


Vol.  77,  No.  16 


Sliding  Scale  for  Lighting  Rates  Sus- 
tained Where  .Vlready  in  Force. — While 
asserting  that  ordinarily  a  sliding  scale 
for  electricity  or  gas  dependent  upon 
the  price  of  coal  or  other  commodity 
should  not  be  fixed  for  lighting  rates 
and  that  a  decision  permitting  such  a 
scale  should  not  be  considered  a  prec- 
edent for  the  future,  the  New  York 
State  F*ublic  Service  Commission, 
Second  District,  permitted  the  Iroquois 
Utilities,  Inc.,  to  extend  such  a  charge 
to  the  village  of  Randolph,  despite  the 
protest  of  the  village  trustees,  on  the 
ground  that  to  do  otherwise  would  con- 
stitute discrimination  inasmuch  as  the 
rate  was  already  in  force  in  the  rest  of 
the  territory  served  by  the  company 
and  had  aroused  no  complaint.  A  re- 
adjustment for  the  entire  territory,  the 
commission  held,  should  be  postponed 
until  the  rapid  variations  in  the  price 
of  coal  shall  have  ceased. 

Gas  and  Electric  Departments  of 
Lighting  Company  Must  Be  Kept 
Separate. — The  city  of  Kingston,  N.  Y., 
having  suggested  during  the  hearing  of 
an  application  by  the  Kingston  Gas  & 
Electric  Company  for  increased  gas 
rates  that  the  business  of  both  the 
electric  and  gas  departments  of  the 
petitioner  should  be  taken  into  consider- 
ation, the  New  York  Public  Service 
Commission  for  the  Second  District  de- 
clared, "This  is  not  the  law,"  quoting 
a  court  decision  to  the  effect  that  in 
fixing  the  price  of  electricity  the  plain- 
tiff is  not  entitled  to  recoup  its  losses 
upon  sales  of  gas.  For  the  same  reason, 
in  fixing  the  price  of  gas  it  is  not  re- 
quired to  make  allowance  for  a  just 
and  reasonable  profit  which  is  the  limit 
of  permissible  return  upon  its  rates  for 
electricity.  The  commission  asserted 
its  belief  that  a  service  charge,  which 
it  said  was  more  correctly  designated 
as  a  ready-to-serve  charge,  is  a  proper 
charge. 

Voltage  Variation  —  Inductive  Inter- 
ference.— -An  investigation  of  the  ade- 
quacy of  the  service  rendered  by  the 
Badger  Public  Service  Company  and 
of  inductive  interference  between  its 
lines  and  those  of  telephone  companies 
has  been  made  by  the  Wisconsin  Rail- 
road Commission,  which  declared  the 
service  inadequate  and  the  voltage  vari- 
ation beyond  the  limit  set  by  the  com- 
mission. The  commission  held  that  the 
patrons  of  the  company  were  entitled 
to  prompt  relief  from  the  extreme  volt- 
age variation  and  required  the  company 
to  make  certain  specified  changes  in  the 
lines.  It  found  that  the  transmission 
lines  of  the  company  had  in  several 
cases  been  constructed  without  due  re- 
gard to  the  prevention  of  inductive 
interference  and  in  violation  of  the 
commission's  order  covering  standards 
for  the  safe  construction  and  operation 
of  electric  systems.  The  company  was 
ordered  to  transfer  the  wires  of  the 
Big  Six  Telephone  Company  to  the  poles 
of  the  Eastern  Wisconsin  Telephone 
Company  and  pay  to  the  Eastern  Wis- 
consin Telephone  Company  $1.45  per 
pole  to  prepay  pole  rental  at  7J  cents 
per  contact  per  year.  In  case  this  rental 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


is  not  acceptable  to  the  Eastern  Wis- 
consin Telephone  Company,  the  transfer 
was  ordered  made  and  the  matter 
brought  before  the  commission  for  de- 
termination. 

Sinking-Fund  Payments  Are  Not 
Operating  Expenses. — Payments  into  a 
sinking  fund  for  the  redemption  of 
bonds  form  no  part  of  the  operating 
e.xpenses  of  a  utility,  the  Indiana  Public 
Service  Commission  took  occasion  to 
declare  in  passing  upon  a  petition  for 
approval  of  reduction  of  stock,  but  must 
be  paid  out  of  gross  income,  since 
otherwise  the  ratepayer  would  buy  the 
corpus  of  the  property  itself  and  turn 
it  over  to  the  stockholders. 

Twenty  per  Cent  Lighting  Penalty 
Exorbitant. — The  Public  Service  Com- 
mission of  Pennsylvania  has  handed 
down  a  decision  in  a  case  against  the 
Newmanstown  Electric  Light  &  Power 
Company  to  the  effect  that  a  20  per  cent 
penalty  for  failure  to  pay  bills  for  elec- 
tric service  in  ten  days,  as  provided  by 
the  rules  of  the  company,  is  "both 
unreasonable  and  exorbitant  and  is  out 
of  line  with  the  usual  and  ordinary 
penalty  imposed  by  utilities  for  that 
purpose."  In  ordering  the  company  to 
amend  its  rules  in  this  respect,  the 
commission  says:  "There  is  no  occasion 
to  impose  an  exorbitant  penalty  to 
enforce  prompt  payment  of  a  bill,  since 
a  public  utility  has  within  its  power 
the  right  to  discontinue  the  service  for 
non-payment  of  bills." 

Responsibility  for  Inadequate  Service. 
— In  sustaining  a  complaint  of  inade- 
quate service  against  the  St.  Clair 
County  Gas  &  Electric  Company  the 
Illinois  Public  Utilities  Commission 
made  these  observations:  (1)  Public 
utilities  enjoying  a  monopoly  and  the 
benefit  of  protection  from  competition 
must,  notwithstanding  the  difficulty  of 
obtaining  capital  under  abnormal  eco- 
nomic conditions,  find  some  means  of 
procuring  such  funds  as  may  reasonably 
be  required  to  make  necessary  exten- 
sions and  improvements.  (2)  If  the 
commission's  standards  of  service  are 
to  be  lowered,  rates  commensurate  with 
the  lower  grade  of  service  should  rea- 
sonably be  expected.  (3)  The  war 
being  over,  the  burden  of  providing  the 
necessary  capital  for  making  exten- 
sions is  one  that  should  be  assumed  by 
the  utilities.  Finding  that  a  producing 
company,  the  East  St.  Louis  Light  & 
Power  Company,  was  partly  respons- 
ible for  the  inadequate  service  of  the 
St.  Clair  County  company,  to  which  it 
supplied  electrical  energy,  the  commis- 
sion ordered  that  it  be  made  a  party 
to  the  proceeding. 


Compensation  to  City  in  Return  for 
Cancellation  of  Franchise  Disapproved 
as  Discrimination  Against  Outside  Cus- 
tomers.—  The  Idaho  Public  Utilities 
Commission,  which  in  authorizing  the 
cancellation  of  franchises  granted  by 
Boise  to  the  Idaho  Power  Company 
ordered  the  company  to  raise  its  rates 
within  that  city  to  offset  payments  to 
be  made  to  the  city  by  the  company  for 
annulling  the  franchise,  has  refused  to 
rescind  its  order  at  the  instance  of  the 
city  authorities,  who  claim  that  by  this 
decision  the  company  and  its  outside 
customers  will  receive  the  value  of 
franchise  rights  which  are  the  property 
of  the  city.  The  commission  holds  that 
these  so-called  rights  are  themselves 
advantages  and  preferences  and  that  to 
permit  conpensation  for  their  surrender 
would  give  the  city  an  unfair  advantage 
over  other  localities.  "Whether  the 
privilege  of  the  franchise  is  of  suffi- 
cient value  to  the  city  to  justify  the 
cost  is  not  for  us  to  say,"  the  commis- 
sion concludes.  "That  is  for  the  city 
to  determine.  Our  province  and  duty 
go  no  further  than  to  see  that  the  cost 
of  these  benefits  does  not  fall  on  those 
who  receive  no  benefit  from  them;  that 
is,  to  see  that  the  rates  paid  by  those 
who  receive  the  benefits  reflect  all  the 
cost  of  those  benefits,  and  if  the  fran- 
chise were  to  remain  in  force,  there 
would  be  required  such  rate  change  in 
the  city  as  would  lift  the  burden  of  its 
cost  from  the  customers  outside  of 
the  city." 

Inductive  Interference  and  Assess- 
ment of  Cost  of  Remedial  Measures.' — 

An  application  from  the  Nebraska 
Power  Company  and  Platte  Valley 
Power  Company  for  permission  to  con- 
struct a  13,200-volt  electric  transmis- 
sion line  between  substations  in  Omaha 
and  along  a  route  where  on  certain 
streets  both  sides  of  the  road  were 
occupied  by  lines  belonging  to  telegraph 
and  telephone  companies  was  denied  by 
the  Nebraska  Street  Railway  Commis- 
sion, which  pointed  out  the  possibility 
of  the  power  company's  using  an  alter- 
nate route.  The  commission,  however, 
did  not  assent  to  the  contention  of  the 
telephone  company  that  if  an  order 
were  issued  requiring  a  transposition  of 
some  of  the  existing  wires  from  the 
side  of  the  street  where  they  now  are 
to  the  opposite  side  in  order  to  permit 
the  power  company  to  run  its  line  with- 
out giving  rise  to  inductive  interference, 
then  all  the  costs  should  be  assessed 
against  the  power  company.  "Very 
probably,"  it  said,  "the  telephone  com- 
pany would  find  itself  with  properties 
of  longer  life  under  the  removal  than 
before.  It  might  also  have  certain 
salvage  in  the  old  line.  In  so  far  as 
more  expensive  pole-line  consti-uction  is 
by  the  telephone  company  found  neces- 
sary, such  added  telephone  construction 
would  enhance  the  value  of  the  tele- 
phone company's  properties,  and  such 
expense  ought  not  to  be  borne  by  the 
power  company.  Nothing  in  law  would 
indicate  that  an  existing  public  utility 
on  a  highway  is  immune  to  expense 
made  necessary  by  an  additional  use  of 
the  highway  in  the  public  interest." 


APRIL  16,  1921 


ELECTRICAL     WORLD 


905 


Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Shiras  Morris,  who  since  1914  has 
been  president  and  treasurer  of  the 
Hart  &  Hegeman  Manufacturing  Com- 
pany, Hartford,  Conn.,  was  elected 
president  of  the  Associated  Manufactur- 
ers of  Electrical  Supplies  at  its  recent 
meeting.  Mr.  Morris  has  also  been 
elected  treasurer  of  the  Electrical  Man- 


ufacturers' Council,  to  succeed  the  late 
E.  B.  Hatch.  Besides  his  connection 
with  the  electrical  industry,  Mr.  Morris 
is  identified  with  several  industrial  com- 
panies and  banliing  institutions.  He  is 
vice-president  of  the  Hartford  branch 
of  the  National  Metal  Trades  Associa- 
tion, a  member  of  the  directorates  of 
the  Bush  Manufacturing  Company  of 
Hartford,  the  Dime  Savings  Bank  of 
Hartford,  the  Hartford  Morris  Plan 
Bank,  the  State  Bank  &  Trust  Company 
and  the  Terry  Steam  Turbine  Company 
of  Hartford.  He  is  also  a  member  of 
the  board  of  trustees  of  Choate  School, 
Wallingford,  Conn.,  and  of  Trinity  Col- 
lege, Hartford;  a  member  of  the  Hart- 
ford Club,  University  Club,  Hartford 
Golf  Club,  the  Country  Club  of  Farm- 
ington  Republican  Club  and  other  social 
organizations.  Mr.  Morris  was  gradu- 
ated from  Trinity  College,  Hartford,  in 
1896  and  for  a  short  time  was  connected 
with  the  Pope  Manufacturing  Company. 
He  very  soon  joined  the  Hart  &  Hege- 
man Manufacturing  Company,  and  two 
years  afterward  was  chosen  secretary, 
later  assuming  the  additional  duties  of 
treasurer. 

H.  W.  Butler  of  the  engineering  staff 
of  the  Superpower  Survey  has  gone  to 
Washington  to  assist  Harold  Goodwin 
in  the  compiling  of  electrical  data  from 
the  returns  to  the  Bureau  of  the  Census. 


G.  H.  Canfield  of  the  staff  of  the 
United  States  Geological  Survey  has 
been  detailed  to  make  investigations  of 
water-power  sites  in  Alaska  for  the 
Federal  Power  Commission. 

Alexander  C.  Barker  has  been  placed 
in  charge  of  the  Montreal  office  of 
Dwight  P.  Robinson  &  Company,  Inc., 
engineers  and  constructors  of  New 
York,  with  the  title  of  vice-president. 
This  company  has  done  extensive  con- 
struction and  engineering  work  in 
Canada  for  the  Canadian  Pacific  Rail- 
way, Canadian  Salt  Company,  Cana- 
dian Crocker- Wheeler  Company  and  the 
Grand  Trunk   Railway. 

H.  C.  Ross,  who  has  been  appointed 
manager  of  the  Fresno  (Cal.)  division 
of  the  Pacific  Gas  &  Electric  Com- 
pany, has  been  connected  with  various 
public  utilities  since  1900.  He  was 
born  in  Baltimore  in  1882  and  lived 
there  until  1910.  In  1900  he  entered 
into  the  employ  of  the  Consolidated 
Gas  &  Electric  Light  Company  of 
Baltimore,  where  he  worked  up  through 
various  positions  to  that  of  superin- 
tendent of  shops.  From  1910  to  1914 
he  was  superintendent  of  shops  and 
agent  of  the  Manufacturers'  Light  & 
Heat  Company  of  Pittsburgh.  He  was 
industrial  engineer  of  the  Southern 
California  Gas  Company  from  1914  to 
1915,  when  his  employment  by  the 
Pacific    Gas    &    Electric    Company    as 


C.  S.  Northcutt  has  recently  been  ap- 
pointed manager  of  the  San  Joaquin 
(Cal.)  division  of  the  Pacific  Gas  & 
Electric  Company,  which  comprises  four 
districts,  Stanislaus,  San  Joaquin,  Tuol- 
umne and  Electra,  covering  five  coun- 
ties in  east  central  California.  Mr. 
Northcutt  is  a  native  of  Georgia,  where 
he  was  born  in  1885  and  where  he  had 
a  varied  commercial  and  bankmg  train- 
ing until  he  went  to  California  in  1905. 
Until  1909  he  was  employed  by  the 
United  Railroads  of  San  Francisco  and 
later  by  the  Union  Construction  Com- 
pany, then  engaged  in  building  hydro- 
electric projects.  Upon  completion  of 
construction  work  Mr.  Northcutt  was 
transferred  to  the  executive  offices  of 
the  Sierra  &  San  Francisco  Power 
Company.     In   1910   he  was  appointed 


new-business  manager  at  Fresno  be- 
gan. From  1916  to  1919  he  was  in  the 
San  Francisco  office  of  that  company 
as  sales  supervisor;  then  he  returned 
to  Fresno  as  district  manager,  later 
being   promoted   to   division   manager. 


agent  in  Modesto,  and  in  1911  he  was 
promoted  to  the  position  of  manager 
of  the  Modesto  district.  When,  in  Jan- 
uary, 1920,  the  Sierra  &  San  Francisco 
Power  Company  was  leased  by  the 
Pacific  Gas  &  Electric  Company  Mr. 
Northcutt  was  made  manager  of  the 
Stanislaus  district.  In  January,  1921, 
he  was  brought  back  to  Modesto  and 
his  present  position. 

B.  A.  Behrend,  whose  photograph  ap- 
pears on  page  864  of  this  issue,  with 
comments  on  his  achievements  as  an 
engineer-scientist,  was  born  in  Switzer- 
land May  9,  1875,  and  was  educated  in 
England  and  France  and  at  the  univer- 
sity and  Polytechnic  Institute  in  Ber- 
lin. Upon  returning  to  Switzerland  he 
became  assistant  engineer  of  the  Oer- 
likon  company.  In  the  '90s  he  came 
to  this  country  and  became  iden- 
tified with  the  Bullock  Electric  Manu- 
facturing Company  as  chief  engineer. 
Mr.  Behrend's  achievements  have  won 
for  him  the  gold  medal  of  the  Louisi- 
ana Purchase  Exposition  at  St.  Louis, 
in  1904  and  the  John  Scott  medal  of 
the  Franklin  Institute  in  1911.  He  is 
author  of  "The  Induction  Motor,  Its 
Theory  and  Design"  (19.00  in  Engli^'i, 
1902  in  French,  1903  in  German);  "Ine 
Debt  of  Electrical  Engineering  to  C.  E. 
L.  Brown,"  1901;  "Engineering  Educa- 
tion,"  1907,   and   many   papers   on   the 
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theory  of  alternating-current  motors 
and  generators.  He  is  a  fellow  and 
past  vice-president  of  the  A.  I.  E.  E., 
a  fellow  of  the  American  Academy  of 
Arts  and  Sciences  and  a  member  of  the 
American  Association  for  the  Advance- 
ment of  Science,  the  A.  S.  M.  E.  and 
the  A.  S.  C.  E. 

Dr.  Alexander  Graham  Bell,  who  dur- 
ing the  past  winter  spent  some  time 
abroad,  has  recently  returned  to  Nova 
Scotia,  where  his  Cape  Breton  labora- 
tory is  located.  Here  Dr.  Bell  built 
his  famous  70-mile-an-hour  hydroplane. 
He  is  now  actively  engaged  in  special 
work  in  this  laboratory.  Dr.  Bell  cele- 
brated his  seventy-third  birthday  on 
March  4. 

H.  A.  Strickland  has  been  appointed 
sales  representative  for  the  State  of 
Michigan  for  the  Maring  Wire  Com- 
pany,     Muskegon,      manufacturer      of 


enameled  and  cotton-covered  magnet 
wire,  with  headquarters  at  844  Book 
Building,  Detroit. 

Joseph  T.  Blondin,  director  of  the 
Revue  Generate  de  I'Electricife,  the 
leading  electrical  journal  of  France,  has 
been  nominated  by  the  French  govern- 
ment to  be  a  chevalier  of  the  Legion  of 
Honor.  Mr.  Blondin,  who  was  bom  at 
Dieppe  on  March  19,  1803,  was  educated 
at  Paris,  showing  special  aptitude  for 
scientific  studies,  and  became  professor 
of  physics  at  the  lyceum  of  Pointe-a- 
Pitre,  Guadeloupe,  and  subsequently  at 
lyceums  in  Cahors  and  Orleans,  in 
France,  and  finally,  in  1895,  at  the  Rol- 
lin  lyceum,  where  he  still  remains.  He 
engaged  in  publishing  technical  works 
in  1886,  in  addition  to  his  professional 
duties,  and,  beginning  in  1889,  he  con- 
tributed to  various  journals,  particu- 
larly La  Lumiere  Electrique,  of  which 
he  was  long  the  chief  scientific  editor, 
many  original  articles  upon  mathemati- 
cal physics,  notable  among  them  being 
the  expounding  of  a  vortical  theory  of 
electricity  inspired  by  Henri  Poincare's 
work  on  vortexes.  Mr.  Blondin  was  the 
director  of  L'Eclairage  Electrique  from 
1894  to  1904  and  the  Revue  Electrique 
from  1904  to  1917,  and  when  the  Revue 
Generale  de  I'Electricite  was  founded  in 


the  year  last  named  he  was  made  di- 
rector of  it. 

H.  M.  Addinsell,  who  for  the  past 
fifteen  years  has  been  intimately  asso- 
ciated with  the  problems  of  public 
utility  financing  and  is  well  known  in 
utility  banking  circles,  has  been  ap- 
pointed chairman  of  the  public  utilities 
committee  of  the  Investment  Bankers' 
Association.  Mi\  Addinsell  has  been  as- 
sociated with  Harris,  Forbes  &  Com- 
pany since  December,  190.5,  except  for  a 
period  of  a  year  and  a  half  when  he 
served  as  captain  of  field  artillery  in  the 
United  States  Army.  He  spent  half  of 
that  time  in  France.  Previous  to  his 
present  connection  he  was  for  two 
years  in  the  business  department  of  the 
New  York  Times.  Mr.  Addinsell  is  a 
director  of  Harris,  Forbes  &  Company. 

Herbert  J.  Mayo  will  represent  the 
Benjamin  Electric  &  Manufacturing 
Company,  Chicago,  in  its  San  Francisco 
cfiice,  which  will  be  opened  very 
shortly. 

H.  W.  Kilkenny,  for  many  years  con- 
nected with  the  General  Electric  Com- 
pany, has  become  associated  with  the 
Tubular  Woven  Fabric  Company,  Paw- 
tucket,  R.  I.,  in  charge  of  its  Cleveland 
office. 

Howard  W.  Maxham,  formerly  super- 
intendent of  automotive  transportation 
for  the  American  Bosch  Magneto  Cor- 
poration, Springfield,  Mass.,  has  re- 
signed to  take  charge  of  the  mainte- 
nance department  of  Gray  &  Davis, 
Inc.,  at  Amesbury,  Mass. 

L.  C.  Williams,  formerly  insulator 
specialist  for  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  of  San 
Francisco,  Cal.,  has  resigned  to  engage 
in  private  business.  Mr.  Williams  was 
at  one  time  connected  with  the  Pacific 
Gas  &  Electric  Company,  San  Fran- 
cisco, in  that  company's  transmission 
department. 

W.  W.  Joy  has  joined  the  forces  of 
the  Advance  Machinery  &  Supply  Com- 
pany, Denver,  Col.,  as  vice-president 
and  sales  manager.  Mr.  Joy,  who  is  a 
graduate  of  Ames  College,  Iowa,  and 
a  member  of  the  A.  S.  M.  E.,  for  the 
past  three  years,  has  been  special 
sales  promotion  representative  for  the 
Fisher-Governor  Company,  Marshall- 
town,  Iowa.  The  Advance  Machinery 
&  Supply  Company  is  the  sales  repre- 
sentative for  twenty-three  manufac- 
turers ■  of  steam  and  electrical  special- 
ties. 

Ezra  B.  Whitman  of  Baltimore  has 
been  appointed  a  member  of  the  Pub- 
lic Service  Commission  of  Maryland  to 
fill  the  vacancy  caused  by  the  death  of 
James  C.  Legg.  Mr.  Whitman  is  a 
member  of  the  firm  of  Norton,  Bird  & 
Whitman  of  Baltimore,  Chicago  and 
New  York.  He  is  a  graduate  of  Cor- 
nell University  and  has  devoted  much 
attention  to  sewerage  and  water-supply 
work,  serving  the  city  of  Baltimore  as 
water  engineer  and  president  of  its 
water  board  until  1914.  During  the 
war  he  served  as  officer  in  charge  of 
utilities,  Quartermaster  Corps,  Camp 
Meade,  Md. 


E.  Donald  Tolles,  who  has  recently 
been  appointed  to  new  duties  as 
national  representative  of  the  Elec- 
trical Supply  Jobbers'  Association, 
was  formerly  secretary  of  the  Atlantic 
Division  of  the  Electrical  Supply  Job- 
bers' Association  and  was  in  addition 
secretary  of  the  National  Electrical 
Credit  Association  up  to  about  a  jl»ar 
ago.  Mr.  Tolles  has  been  prominently 
identified  with  association  work  for  a 
number  of  years.  After  a  business 
career  extending  over  sevei'al  years  he 
became  associated  with  Franz  Neilson 
in  managing  a  number  of  trade 
associations.  Five  years  ago  he  became 
secretary  of  the  Atlantic  Division  of 
the  jobbers'  association  and  first  assist- 
ant to  the  general  secretary,  Franklin 
Overbagh.  During  the  war  he  was 
active  in  Washington  in  the  interests 
of  the  industry,  particularly  in  looking 
after  the  activities  of  the  jobbers,  and 


assisted  in  drafting  "Circular  No.  23," 
which  provided  for  the  certification  of 
electrical  supplies.  He  is  a  graduate  of 
Amherst  College  of  the  class  of  1899 
and  a  member  of  the  New  Yoi'k  State 
bar. 

W.  A.  Porterfield,  formerly  connected 
with  the  enginering  department  of  the 
General  Electric  Company,  has  been 
appointed  general  manager  of  the  Union 
Metal  Manufacturing  Company,  Can- 
ton, Ohio,  in  succession  to  C.  L.  Eshle- 
man. 


Obituary 


Charles  B.  Schoenmehl,  president  of 
the  Waterbury  (Conn.)  Battery  Com- 
pany, died  recently. 

J.  F.  Diehl,  for  many  years  presi- 
dent of  the  Santa  Barbara  (Cal.)  Elec- 
tric Company,  died  recently  at  his  home 
in  Santa  Barbara.  Mr.  Diehl  was  born 
in  Missouri  in  1864  and  moved  to 
Santa  Barbara  in  1881,  becoming  an 
influential  factor  in  the  growth  of  that 
community  through  his  connection  with 
the  electrical  industry. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Sweeping  Price  Cuts  on  Western 
Cedar  Poles 

IN  ORDER  to  do  their  share  in  bringing  general  prices 
to  a  level  which  will  command  public  confidence  and 
stimulate  new  activity  in  the  industry,  producers  of  Western 
red-cedar  poles  have  announced  decided  price  reductions. 
The  extent  of  the  cut,  which  was  effective  April  6,  ranges 
in  general  from  about  15  to  22  per  cent.  The  new  prices 
as  compared  with  the  old  quotations  on  representative  sizes 
are  as  follows:  F.o.b.  Chicago,  30-ft..  7-in.  top.  $8.50,  $10.90; 
35-ft.,  8-in.  top,  $14.30,  $16.25;  40-ft.,  8-in.  top.  $16.80, 
$19.80.  The  same  poles  f.o.b.  New  York  show  the  following 
new  prices  compared  with  the  old:  30-ft.,  7-in.  top,  $9.55, 
$12.20;  35-ft.,  8-in.  top.  $16.10,  $18.30;  40-ft.,  8-in.  top, 
$19.15,  $22.40. 

In  addition  to  this  decrease  there  is  a  further  reduction 
of  6  cents  per  hundredweight  based  on 
the  weight  of  poles  at  time  of  ship- 
ment, allowable  as  the  result  of  lower 
freight  rates  which  went  into  effect  on 
Western  red  cedar  poles  April  1.  On 
a  35-ft.,  7- in  top  pole  this  is  said  to 
amount  to  about  30  to  35  cents.  The 
action  of  producers  in  dropping  their 
prices,  it  is  stated,  is  not  entirely  jus- 
tified by  lower  costs,  but  in  view  of  the 
tendency  of  consumers  to  hold  off  buying, 
it  is  taken  in  the  hope  that  business 
will  be  stimulated  thereby.  Northern 
white-cedar  poles  as  yet  remain  un- 
changed in  price  but  the  Southern  white- 
cedar  product  was  reduced  about  15  per 
cent  more  than  a  month  ago. 

Demand  at  present  is  not  large  but 
seems  to  be  on  the  increase,  central-sta- 
tion companies  especially  showing  con- 
siderable interest  in  the  market.  Elec- 
tric railways  are  not  placing  many.orders 
buL  producers  are  quite  generally  opti- 
mistic that  before  the  year  is  out  sales  will  have  mounted 
to  good  proportions.  Stocks  of  poles  in  the  West  are  quite 
large,  and  as  a  result  immediate  shipments  can  be  made  to 
Eastern  points  Sales  west  of  the  Mississippi  are  said  to 
be  in  greatei  volume  than  nearer  the  Atlantic  Coast,  for  in 
the  latter  territory  demand  has  in  large  part  been  supplied 
by  local  chestnut  poles,  which  are  cheaper  in  first  cost. 

Ten  per  Cent  Cut  Marks  Third  Reduction 
on  Line  Hardware 

POLE-LINE  hardware  prices  have  again  taken  J  drop 
The  reduction  as  announced  by  a  leading  manufacturer, 
effective  April  11  amounts  to  about  7^  per  cent,  but  this 
cut  has  been  passea  on  by  jobbers  and  distributers  on  an 
average  ot  about  10  per  cent  Other  manufacturers  are  ex- 
pected to  follow  suit  in  reducing   quotations 

Prices  quoted  to  electric  railway?  and  central  stations  by 
jobbers  on  representative  material,  f.o.b  Chicago,  are  as 
follows:  CaiTiage  bolts  i  in  x  4i  in.,  $2.25  per  100  com- 
pared with  $2.45  previously;  cross-arm  braces  H  in.  x  i 
in.  X  28  in.,  $13.25  per  100  as  compared  with  $15;  machine 
bolts,  i  in.  X  12  m.,  $9.95  per  100  as  against  $11.15  Lag 
screws,  Ih  in.  x  4  in.,  are  now  priced  at  $4  25.  General 
price  reductions  of  from  5  to  H  per  cent  were  made  on 
line  hardware  the  middle  of  last  February,  and  previous 
to  that  decreases  of  5  to  15  per  cent  haa  been  made  during 


December  and   early  January,  so  this   is  the  third   decided 
reduction  that  producers  have  made. 

In  general  consumers  have  not  entered  the  market  very 
actively  this  spring,  although  demand  from  power  compa- 
nies is  said  to  be  increasing  recently.  As  a  result  of  the 
quiet  market  producers  are  only  operating  at  from  50  to 
75  per  cent  of  capacity.  Resei've  stocks  are  sufficient  to 
•are  for  all  needs  with  prompt  shipments. 

Copper  Wire  Costs  and  Contributing 
Metals'  Prices 

THE  accompanying  graph  shows  the  average  composite 
selling  price  of  the  four  metals  entering  into  the  manu- 
facture of  standard  copper  cable  for  the  years  1901  to  1920 
inclusive  and  for  various  shorter  periods  during  that  time. 
The  composite  price,   as  may  be  seen  from   the   tabulation 


ISC' 


nc 


16  c 


16c 


14c 


13c 


12  c 


lie 


10  e 


9p 

70 


1 1 

J  Tear  \5o 

^~ 

*eriod  ATeragel 
I5.915'ir      1 

2  Year 

Pos    War 
Period 
Average 

'—Ten  Veur  AveruRC  1 

12.7111: 

■4 

^j|— 

•" 

r 

—20 

Vea 

-Ave 

rage-lO-Wc^ 

1  n 

1 

-J 

l.„ 

Pre 

War- 

Perio,cLj&-veiagel.9.::6 

ri 

m 

,lbJ_ey-4-»i 
1        ^^fl 

L9..19 

"^ 

Jl 

^^^r~ 

u 

1 

is|^ 

^FreseDt-prk-e 7-78'r- 

1           i           1           1 

i^ 

1901   19U2  1903    1901 
COMPOSITE 


1905  1906    1907    1908    1909    1910   1911    1912  1913    1914    1913    1916   1917  1918    1919  1920 
COST  OF  COPPER,  LEAD,  ZINC  AND  TIN  FOR  TWENTY  YEARS 

below  the  graph,  is  arrived  at  by  taking  10  lb  of  cable  as 
a  basis  and  determining  the  percentage  of  each  metal  used 
and  its  price  per  pound.  These  prices  are  multiplied  by 
the  number  of  pounds  of  the  metals  used,  and  the  addition 
of  the  results,  divided  by  ten,  gives  the  composite  price  of 
1  lb.  of  the  four  metals. 

The  composite  price  movement,  indicated  by  the  heavy 
black  curve,  shows  that  only  once  in  the  last  twenty  years 
has  it  gone  below  the  present  price,  this  being  in  1902, 
though  in  1908  and  1914  the  curve  went  almost  as  low  as 
at  present      The  price  curve  has  not  been  carried  beyond 


.METAL  PRICES  AS  OI' 

MARCH  22. 

921 

''er  CcDt 
40 
30 

■i 

Pound? 
4  U 
3  0 
2  5 
0  5 

10  0 

Metal 
Lead 
Cooper 

ZlD' 
TiD 

Price 

4  00  cents 
12.  00  cents 

4/5  cents 
28.  00  cents 

Extensioa 
16. 000  cents 
36 .  000  cents 
II.  8/5  cents 
14  000  cents 

100 

7/  8'5  cents 

907 


Dec.   31,   1920,  but  the   present   price  is   indicated   by  the 
lowest  dotted  line 

Briefly  the  graph  shows  that  prices  of  the  four  principal 
non-ferrous  metals  are  unquestionably  low  today.  It  can 
be  seen  that  expressed  in  percentages  present  prices  are 
approximately  15  per  cent  below  the  ten-year  average  from 
1901  to  1910,  17  per  cent  below  the  thirteen  year  pre-war 
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period,  40  per  cent  below  the  ten-year  average  from  1911 
to  1920,  .50  per  cent  below  the  four-year  war  period  and  .30 
per  cent  below  the  average  for  the  entire  twenty  years. 

Since  this  chart  was  prepared  the  metal  prices  have  ad- 
vanced so  that  on  April  12  New  York  spot  prices,  as  shown 
in  the  metal  table  at  the  bottom  of  this  page,  will  bring  the 
composite  price  as  of  that  date  to  8.30  cent.s.  Composite 
prices,  howevei",  are  average  yearly  prices. 

The  graph  was  prepared  by  Paul  Rich  of  the  National 
Conduit  &  Cable  Company. 

Steel  Corporation  Reduces  Prices 

EFFECTIVE  at  once,  the  United  States  Steel  Corpora- 
tion, through  Judge  E.  H.  Gary,  chairman  of  the  board, 
on  Tuesday  announced  reductions  in  prices  of  many  of  its 
products  ranging  from  $1.50  per  ton  to  $15  per  ton.  Re- 
ductions on  tubular  goods  and  sheets,  it  is  understood,  will 
be  announced  later.  Steel  rails  and  wire  nails  are  unchanged. 
The  new  price  schedule,  which  supersedes  that  which  went 
into  effect  in  March,  1919,  and  which  was  approved  by  the 
Industrial  Board,  effects  a  reduction  of  $9  a  ton  in  plates, 
$5  in  structural  steel,  $5  in  bars,  $9  in  wire  rods,  $7  for 
plain  wire,  $8  for  sheet  bars  and  small  billets,  $4  for  slabs, 
$1.50  for  4x4  and  heavier  billets  and  $15  a  ton  for  tin 
plates.  The  reductions  in  percentages  range  from  3.8  to  17 
per  cent.  Although  no  statement  was  made  I'egarding  a 
reduction    in    wages,    it    is    thought    that    this    will    follow. 


Surveys  of  National  Conditions  by 
Maryland  Fidelity 

LAST  September  the  Fidelity  &  Deposit  Company  of 
./Maryland,  Baltimore,  through  its  representatives  In  all 
parts  of  the  country,  obtained  a  reply  to  the  question,  "What 
is  the  condition  of  the  nation?"  In  view  of  the  big  question 
mark  still  stamped  across  the  industrial  map  of  the  United 
States,  that  company  has  recently  completed  a  second  sur- 
vey on  this  question,  a  resume  of  which  follows. 

From  an  industrial  standpoint  cancellations  have  ceased, 
the  cost  of  living  has  diminished  appreciably  since  last  Sep- 
tember, general  transportation  is  good,  raw  materials  are 
plentiful,  no  failures  of  importance  have  occurred  since  last 
September,  there  are  few  strikes,  wage  reductions  have  been 
appreciable,  productivity  of  labor  per  man  has  increased, 
and  building  operations  are  increasing  in  all  sections  of  the 
country  but  New  England  and  the  Mountain  States.  Low- 
priced  dwellings  are  needed  most  badly  all  over,  warehouses 
and  factories  in  New  England,  and  high-gi'ade  dwellings 
and  apartments  in  the  Middle  Atlantic,  East  North  Central, 
West  North  Central  and  South  Atlantic  States. 

Sentiment  is  not  in  favor  of  proceeding  with  building 
operations  at  present  cost.  There  is  no  marked  resumption 
of  industrial  activity,  and  buying  by  the  public  is  still 
restricted.  Retail  prices  have  not  been  reduced  in  the 
same  proportion  as  wholesale  prices,  and  industrial  concerns 
are  carrying  large  amounts  of  customers'  paper.  Taxation 
and  the  railroad  situation  are  indicated  as  having  the  great- 
est bearing  on  business  prosperity. 

As  regards  the  financial  situation  banks  are  supplied  with 
funds  to  lend  except  in  the  South  Atlantic  and  Mountain 
States.  From  6  to  8  per  cent  is  the  prevailing  rate  of 
interest,  but  the  West  South  Central  States  go  as  high  as 
10.  Over  a  six  months'  period  deposits  have  generaly  de- 
creased, as  have  coiTDoration  accounts.  Local  indications  all 
over  point  to  lessened  government  tax  revenue  this  year. 
All  tlie  states  except  the  South  Atlantic,  East  South  Cen- 
tral and  West  South  Central  desire  a  higher  tariff. 

Touching  the  agricultural  situation,  farmers  have  not  dis- 
posed of  last  season's  crops  and  the  crop  outlook  this  season 
is  from  fair  to  good.  Farmers  are  reducing  their  acreage, 
except  in  Illinois,  Iowa,  Kansas,  Missouri,  Nebraska  and  the 
Pacific  States,  because  of  low  prices,  shortage  of  labor  and 
of  money.  They  are  not  withholding  payment  of  bills  in  the 
New  England  and  Middle  Atlantic  States,  but  in  all  other 
sections  lack  of  funds  is  given  as  the  cause  for  withholding 
payments.  The  condition  of  sheep  and  cattle  men  is  shown 
to  be  fair  except  in  Kansas,  Nebraska  and  the  Mountain 
States,  where  it  is  poor. 


The  South  and  Reduced  Cotton  Acreage 

IN  THIS  section  of  the  issue  for  April  2  it  was  brought 
out  that  at  the  meeting  of  the  Georgia  Bankers'  Asso- 
ciation held  in  Macon  on  the  twenty-third  of  March  50  per 
cent  of  last  year's  cotton  crop  was  reported  still  in  the 
hands  of  the  farmers  and  that  the  reduction  in  cotton 
acreage  this  year  will  be  33  per  cent.  It  is  interesting 
in  this  connection  to  quote  an  editorial  from  the  March  24 
issue  of  the  Maintfactii revs'  Record  regarding-  this  question. 
"If  Southern  bankers  and  merchants  as  well  as  cotton 
farmers  will  make  a  continued  effort  to  force  the  cutting 
of  cotton  acreage  to  the  very  quick,"  says  the  editorial,  "in 
order  to  make  certain  that  even  under  the  best  conditions 
we  could  not  raise  over  5,000,000  or  6,000,000  bales,  and 
let  all  the  work  which  is  usually  given  to  plowing  and  plant- 
ing and  cultivating  and  picking  a  larger  acreage  be  devoted 
to  something  else,  notably  road  building  and  construction, 
the  South  can  save  itself  from  continued  business  depression 
and  bring  about  a  quick  revival.  As  far  as  may  be  pos- 
sible the  South  should  be  absolutely  self-supporting  in  the 
way  of  foodstuffs  for  the  coming  year.  It  should  be  able 
to  live  at  home  more  completely  than  it  has  done  for  the 
last  fifty  years,  and  if  this  policy  be  carried  out  and  the 
cotton  acreage  be  cut  down  to  not  more  than  half,  at  the 
outside,  of  the  average  acreage,  the  danger  of  continued 
depression  will  be  largely  eliminated  and  the  South  will 
have  re-established  itself  on  a  firm  foundation." 

It  is  rather  difficult  for  the  country  at  large  to  feel  as 
keenly  as  does  the  South  the  absolute  dependence  of  the  in- 
dustrial activity  of  that  section  on  the  production  and  sale 
of  its  cotton  crop.  If,  however,  a  reduction  in  acreage  this 
year  will  re-establish  the  South  industrially  on  a  firm  foun- 
dation, then  the  electrical  industry  should  be  interested  to 
learn  what  steps  are  being  taken  to  end  the  present  de- 
pression. 

The  Metal  Market  Situation 

THERE  i.i  no  actual  change  in  the  copper  market  since 
the  recent  firming  of  prices.  The  advance  has  been 
maintained,  copper  over  the  second  quarter  being  held  at 
12.75  to  13  cents  per  pound.  On  the  other  hand,  offerings 
of  copper  for  prompt  shipment  in  the  outside  market  at 
12.75  cents  are  reported  to  have  met  with  scant  attention. 
Domestic  demand  is  light,  it  is  true,  but  the  buying  from 
abroad  is  better  than  had  been  expected  in  view  of  condi- 
tions there.  Germany  remains  the  chief  purchaser  and  is 
paying  cash. 

The  lead  market  has  iield  its  own  since  th§  advance  of  a 
week  ago,  but  the  buying  movement  that  seemed  to  be 
started  early  this  month  has  dwindled  and  the  present  mar- 
ket is  not  very  active.  There  is  more  inquiry  for  zinc, 
but  it  seems  to  result  from  a  belief  that  present  prices 
represent  a  bargain  rather  than  from  any  need  to  replenish 
stocks.  The  scrap-metals  market  is  quiet,  the  only  activity 
there  being  for  lead  scrap  in  conjunction  with  the  advance 
of  the  parent  metal. 


NEW  YORK  METAL  MARKET   PRICE 


Copper 

London,  standard  .^pot. . 


April  5,  1921 
£  s  d 
68       7       0 


April  12,  1921 
£      8      d 
69      0      0 


Cent  '■  per  Pound   Cent^  per  Pound 


Prime  Lake 

Elpetrolytic 

Ca.'t!ng 

W'ire  base 

Lead,  trust  priee.  .  . 

Antimony 

Niekcl ,  ingot 

Sheet  iinc,  f  o.b.  .'melter 

Zine,  spot .  . . 

Tin 

Aluminum,  98  to  99 per  cent. 


12  75-13  00 
12  50—12.75 

12  00 
15  00 

4  25 

5  12 
41  00 
II    00 

5  15 
28  75 
26  OU 


12  75— 13  00 
12  75 
12  00 
14.50 

4.25 

S.I2 
41  00 
11.00 

5.15 
29  75 
28.00 


OLD  METALS 


Cents  per  Pound  Cents  per  Pourd 

He.avv  eopper  and  wire 9  50—10  25  9.50—1025 

Brass,  heavy 5  50—5  75  5.50—3.75 

Brass,  light 3  75-  4,00  3.75—  4  C'J 

Lead,  heavy - 3  50-3  65  3  50-3-5 

Zinc,  old  SL-rap. ...  2  87!  -   3  UO  2  67!  -  3   UJ 


April  16,  1921 
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The  Week 

IN  TRADE 

Prices   When   Quoted    Are   Those   Prevailing   at   the 

Opening  of  Business  on  Monday  of  This  Week  for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


A  CONTINUED  slightly  improving  niarket  is  reported 
in  the  electrical  supply  industry,  but  no  startling 
improvements  are  seen.  High  labor  costs  are  re- 
sponsible today  for  there  being  less  building  under  way  than 
was  anticipated;  still,  building  is  on  the  increase  in  almost 
all  sections  of  the  country.  In  the  South  building  labor  is 
accepting  a  cut  to  help  stimulate  the  industry.  In  Chicago 
the  legislative  investigation  into  building  practices  is  hold- 
ing up  activity  and  the  Building  Trades  Council  is  bi>'!?ting 
on  a  20  per  cent  wage  reduction. 

Trade  generally  is  optimistic.  Collections  are  stiii  ilir- 
ficult  and  are  running  a  little  slower  on  the  West  Coast. 
Motor-driven  appliances  are  moving  in  good  volume,  but 
other  socket  devices  are  very  quiet.  Large  stocks  of  heaters 
probably  will  be  left  over  because  of  the  warm  spring 
Fans  are  moving  slowly. 


NEW  YORK 

Virtually  all  local  jobbing  houses  report  a  larger  total 
volume  of  business  for  March  than  in  January  or  Febru- 
ary, but  in  view  of  the  weak  condition  of  the  market  in 
many  lines  there  is  still  much  room  for  improvement.  The 
heating-appliance  trade  is  dead,  heaters  are  not  selling, 
the  lamp  trade  has  started  its  usual  spring  slump,  and 
fans  have  not  begun  to  move.  Demand  for  staple  supply 
items,  too,  is  only  fair  at  best,  but,  on  the  other  hand, 
what  is  probably  more  significant  is  that  most  supply 
houses  now  report  that  sales  are  on  the  up  grade.  Fur- 
thermore, the  general  view  is  that  this  trend  will  continue. 

Collections  on  the  whole  are  spotty  but  no  worse  at  least, 
and  several  jobbers  are  finding  them  satisfactory.  Stocks 
are  held  low  and  buying  continues  very  cautious.  One 
house  is  inaugurating  a  10  per  cent  wage  cut  and  at  least 
one  has  released  a  couple  of  salesmen. 

The  scale  on  which  building  construction  work  is  con- 
templated in  this  section  is  encouraging.  In  New  York 
State  and  northern  New  Jersey  building  contracts  let  dur- 
ing the  month  of  March  totaled  $29,772,000,  an  increase 
of  nearly  40  per  cent  over  February.  More  than  half  of 
this  total  was  for  residential  construction. 

Flexible  Armored  Conductor. — Some  small  quantity  is 
moving,  but  the  market  remains  quiet.  Stocks  are  con- 
sidered fair,  with  No.  14,  two-wire,  double-strip  bringing 
from  $62  to  $65  per  1,000  ft. 

Fuses. — Stocks  are  about  normal,  but  the  supply  moves 
only  slowly.  In  standard-package  quantities  the  N.  E.  C. 
standard  30-amp.  non-renewable  fuse  sells  for  10  cents 
each,  though  as  high  as  121  cents  is  asked.  Plug  fuses 
in  this  specification  are  worth  4  to  4i  cents  each. 

Conduit. — Good  stocks  are  held,  but  demand  is  small. 
In  2,500-ft.  lots  prices  quoted  this  week  on  J-in.  black  range 
from  $63.58  to  $72  per  1,000  ft.,  J-in.  galvanized  from 
$68.68  to  $76,  3-in.  black  from  $83.72  to  $94.50,  and  i-in. 
galvanized  from   $90.62  to  $97.75. 

Metal  Molding. — Some  of  this  material  is  moving,  but  not 
a  great  lot.  Stocks  are  held  to  fair  levels.  In  1,000-ft. 
lots  the  three-wire  to  four-wire  size  brings  from  $62  to  $72. 

Rubber-Covered  Wire. — Fairly  large  stocks  are  held,  still 
too  much  so  in  a  few  instances,  but  demand  holds  off.  No. 
14  single-braid  in  quantities  of  10,000  ft.  sells  for  $7.50  to 
$7.75  per  1,000  ft.     Manufacturers  report  a  slight  improve- 


ment in  demand  just  recently  and  express  optimism  over 
a  returning  market.  A  large  producer  has  just  reduced 
base  price  from  18  to  16  cents. 

Flush  Switches. — Limited  stocks  are  mostly  carried,  for 
demand  is  light.  Jobbers  do  not  expect  to  buy  more  for 
some  time  apparently. 

Panel  Boxes. — The  call  is  mostly  for  small  sizes,  and 
these  are  the  ones  jobbers  are  carrying,  but  both  demand 
and  stocks  are  light.  One-day  deliveries  can  be  obtained 
from  manufacturers. 

Lamps. — The  usual  spring  slump  in  demand  is  reported, 
and  this  will  probably  be  augmented  when  daylight  saving 
is  inaugurated  locally  the  last  of  the  month.  Most  jobbers 
state  that  sales  are  normal  for  this  time  of  the  year. 

Heaters. — There  is  absolutely  no  movement  in  this  line, 
the  exceptionally  early  warm  weather  thus  far  having 
killed  the  usual  spring  sales.  Some  jobbers  are  caught  with 
much  too  heavy  stocks,  but  many  others  have  only  a  low 
supply.     Price  cuts  have  not  been  made. 

Lamp  Cord. — The  Rome  Wii'e  Company  on  April  5  re- 
duced the  price  of  all  cotton  and  silk  cord  10  per  cent. 


CHICAGO 

Th'^  pasi  week  has  been  absolutely  devoid  of  movement 
so  fai  as  price  changes  in  the  electrical  field  are  concerned, 
and  ilemand  remains  likewise  stagnant.  Features  in  the 
business  world  out  of  the  electrical  industry,  yet  materially 
affecting  it,  are  of  great  interest.  The  most  promising  de- 
velopment was  the  award  of  a  contract  for  the  construc- 
tion of  15  miles  of  highway  by  the  state.  Concerning  the 
construction  field  the  reduction  in  the  price  of  common 
Lriik  from  $16  to  $12  per  1,000,  announced  this  week  as 
effective  April  11,  is  of  great  importance  as,  with  the  ex- 
ception of  lumber,  this  is  the  first  of  the  building  materials 
to  recede  very  far  from  the  peak  of  high  prices  established 
in  1920. 

All  week  the  various  unions  in  the  Building  Trades  Coun- 
cil have  been  balloting  on  the  proposition  of  a  reduction 
in  wages  appioximating  20  per  cent,  to  be  effective  May  1. 
Many  millions  in  construction  contracts  are  held  up  pend- 
ing the  wage  decision,  and  should  the  unions  decline  the 
cut  it  is  freely  predicted  that  for  the  first  time  in  many 
years  construction  will  be  attempted  on  a  large  scale  in 
Chicago  under  the  open-shop  rule. 

Electrical  jobbers  report  collections  as  very  difficult.  The 
agricultural  districts  contributary  to  Chicago  are  still 
burdened  with  a  large  portion  of  last  year's  crops  and  are 
correspondingly  short  on  cash.  Accounts  receivable  on  the 
books  of  most  jobbers  are  not  so  great  in  volume  as  was 
the  case  last  year,  owing  to  the  decline  in  the  volume  of 
sales,  but  the  average  date  of  collection  has  e.<tended  from 
around  fifty  days  in  March,  1920,  to  around  ninety  days  for 
last  month.  It  is  a  condition  which  holds  no  hope  of  cor- 
rection until  the  farmer  class  convert  more  of  their  crops 
into  money.  This  condition,  combined  with  an  accumula- 
tion of  fairly  heavy  stocks,  is  giving  the  jobbers  as  a  class 
all  the  burden  they  care  to  handle. 

Bare  Copper  Wire. — The  cessation  of  production  on  the 
part  of  certain  copper-mining  companies  has  had  a  tendency 
to  stiffen  quotations,  but  bona  fide  offers  to  purchase  in 
quantity  can  obtain  as  low  a  price  as  ever.  Actual  demand 
is  at  a  minimum  and  quotations  are  reported  as  nominal. 
In  500-lb.  lots  No.  8  is  quoted  at  19  cents  and  No.  10  at  21 
cents  per  pound. 

Insulated  Wire. — Very  light  business  is  reported  in  inside 
wire  owing  to  peculiar  conditions  existing  in  the  building 
industry.  Ample  stocks  of  all  sizes  and  styles  are  available, 
and  prices  are  subject  to  some  variation  in  accordance  with 
the  needs  of  buyer  and  seller.  No.  14  rubber-covered,  5,000,- 
ft.  quantity,  is  $8  per  1,000  ft..  No.  6  triple-braided,  weather- 
proof, in  1,000-lb.  lots,  is  19  cents  per  pound. 

Black  Conduit. — Light  demand  and  a  desire  to  reduce 
stocks  on  the  part  of  certain  jobbers  has  made  it  possible 
to  buy  small  lots  of  i-in.  black  conduit  at  $1  to  $2  below 
the  quoted  figure  of  $64  per  1,000  ft.  This  quotation  is 
still  adhered  to  by  the  larger  houses  which  state  that  any 
change  is  dependent  on  steel  prices. 
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BOSTON 

Spotty  market  condition.s  prevailed  at  the  beginning  of 
the  week.  Continued  labor  troubles  appear  to  be  the  chief 
obstacle  to  a  healthy  increase  in  business.  Inquiries  are 
multiplying  in  many  lines  and  a  more  hopeful  tone  is  ap- 
parent among  distributers.  Collections  are  slow  and  part- 
time  production  is  widespread.  Requests  for  quotations, 
however,  are  much  more  numerous  in  jobbing  circles.  Con- 
tractor-dealers are  buying  on  a  moderate  scale  despite  the 
curtailment  in  building  work  due  to  strikes.  Stocks,  while 
low  in  relation  to  normal  demand,  are  easily  meeting  cur- 
rent requirements.  Non-employment  is  extensive  pending 
acceptance  of  wage  reductions. 

Motors. — Small  sales  are  being  handled.  Inquiries  are 
light,  but  considerable  interest  is  being  shown  in  motor  ap- 
plication and  occasional  requests  for  bids  are  thoroughly  in 
earnest.     Prices  are  steady  and  stocks  are  heavy. 

Tape. — Little  tape  is  moving,  but  deliveries  are  excel- 
lent. The  5-in.  black  friction  tape  sells  for  45  to  39  cents 
per  pound  in  100-lb.  lots,  according  to  quality. 

Lamps. — The  supply  is  plentiful  and  a  fair  trade  is  being 
handled.  House-wiring  installations  are  proceeding  well 
in  interior  New  England,  and  a  heavy  staple  business  is 
always  being  done  in  renewals.  Portables  are  moving  in 
response  to  price  concessions. 

Washers  and  Cleaners. — Trade  is  improving.  A  leading 
distributer  states  that  his  March  business  exceeded  Febru- 
ary's and  that  April  bids  fair  to  double  the  March  sales. 
Production  is  increasing  at  the  factories,  one  large  house 
being  back  to  about  75  per  cent  of  capacity  on  day  runs. 
Prices   are   holding  firm. 

Ranges. — More  orders  and  well-distributed  business  are 
reported.  The  outlook  is  good  for  an  active  season.  Re- 
cent price  changes  have  helped  to  stimulate  interest,  and 
if  the  building  situation  improves  orders  will  increase. 

Wire. — Large  stocks  are  available  for  immediate  delivery 
in  quantity.  Trade  is  fairly  good  considering  the  labor 
situation.  No.  14  rubber-covered  wire  sells  for  $8  per  1,000 
ft.  in  5,000-ft.  lots,  and  for  $8.75  in  1,000-ft.  consignments. 
Weatherproof  is  moving  on  bases  varying  with  different 
makers,  a  representative  price  being  18.5  cents  for  201  lb 
or  more  of  No.  6.  No.  0  sells  at  around  17  cents  in  200-lb. 
lots  or  over.  Bare  copper  wire  is  moving  very  slowly  at 
about  15  cents  base. 

Rigid  Conduit. — A  quiet  market  is  noted.  Good  supplies 
for  present  needs  are  in  hand.  Black  pipe,  1-in.  diameter, 
sells  for  $131.20  per  1,000  ft.  in  5,000-lb.  lots,  the  i-in. 
black   bringing   $67.30. 

Flexible  Armored  Conductor. — Little  of  this  material  is 
moving  and  prices  are  steady  on  the  whole.  In  2,500-lb. 
lots  or  over  No.  14  double-strip  commands  $65  to  $67  per 
1,000  ft.     Stocks  await  a  building  boom. 

Lamp  Cord. — Boston  price  on  No.  18  cotton-covered, 
twisted  cord  is  $18  per  1,000  ft.  in  1,000-ft.  lots,  the  No. 
18  silk  cord  selling  at  $34.    A  fair  demand  is  being  handled. 

F'ans  and  Radiators. — Stocks  appear  too  large  to  require 
much  buying  at  present,  but  these  products  are  developing 
a  staple  trade  which  is  not  limited  by  seasonal  conditions. 


ATLANTA 

A  slight  increase  in  the  activities  of  the  electrical  jobbers 
has  given  a  firmer  feeling  to  the  electrical  business  as  a 
whole,  a  majority  of  the  leading  firms  reporting  an  en- 
couraging increase  in  their  March  business  over  the  prior 
months.  Most  of  the  activities,  however,  are  on  a  smaller 
scale  than  was  the  case  in  1920.  Consulting  engineers 
and  contracting  firms  are  beginning  to  receive  inquiries  re- 
garding construction  of  various  types,  inquiries  for  munic- 
ipal and  educational  types  predominating.  It  is  the  gen- 
eral opinion  that  the  reduced  price  of  building  material, 
combined  with  reduced  labor  cost  and  the  increased  effi- 
ciency of  labor,  is  beginning  to  be  reflected  in  construc- 
tion of  the  more  inexpensive  type  of  dwellings,  and  propa- 
ganda is  being  used  to  encourage  such  activity.  The  local 
bricklayers'  and  masons'  unions  have  voted  to  accept  a  re- 
duction of  12i  per  cent  in  wages  for  the  purpose  of  stimu- 


lating local  activities.  This  undoubtedly  will  be  followed 
by  reductions  in  allied  lines  and,  it  is  felt,  cannot  but  have 
a  beneficial  effect  on  conditions  in  general.  The  rural  dis- 
tricts are  showing  considerable  interest  in  the  promise  of 
the  national  govei'nment  to  assist  in  financing  the  export 
of  cotton,  and  the  feeling  that  conditions  are  due  to  better 
themselves  soon  in  the  rural  districts  is  quite  in  evidence. 

Air  Heaters. — The  recent  sharp  snap  caused  a  temporary 
movement  in  this  line  but  not  sufficient  to  prevent  dealers 
carrying  over  heavy  stocks  to  next  season.  Little  further 
activity  is  looked  for  in  this  line  until  fall. 

Distribution  Transformer.*. — In  company  with  pole-line 
material  the  movement  of  this  line  is  reported  satisfactory, 
municipalities  placing  a  fair  volume  of  the  orders.  Stocks 
are  reported  in  good  shape  with  shipments  satisfactory. 

Lamps. — Lamps  constitute  one  of  the  few  lines  that  are 
apparently  on  a  normal  demand  basis,  the  volume  of  sales 
approximating  that  of  the  same  period  last  year.  The 
demand  for  50-watt  white  lamps  is  reported  on  the  in- 
crease and,  as  usual,  the  75-watt  type-C  maintains  consid- 
erable popularity. 

Tape. — Low  stocks  are  the  result  of  this  item  showring 
unexpected  life;  orders  are  being  received  in  satisfactory 
volume,  and  purchases  are  much  larger  in  unit  volume  than 
usual.     The  price  is  steady  at  41  cents. 

Ranges. — Heavy  stocks  have  accumulated  in  the  hands 
of  numerous  jobbers,  little  activity  having  as  yet  evidenced 
itself  in  this  line  despite  the  price  reduction  of  several 
weeks  ago. 

Safety  Switches. — The  demand  for  this  article  continues 
brisk  not  only  in  the  larger  cities  but  also  in  the  smaller 
towns,  the  greatest  demand  apparently  being  for  the  60-amp. 
and  100-amp.,  three-pole  type.  Local  stocks  are  in  fair 
shape  and  no  change  in  price  is  to  be  noted. 

Meter  Trim. — The  policy  of  some  central  stations  to  in- 
sist on  the  installation  of  meter  trim  in  connection  with 
safety  switches  is  on  the  increase,  and  the  demand  has 
caused  stocks  to  become  somewhat  spotty.  Jobbers  antici- 
pate a  steady  demand  for  this  item. 


ST.  LOUIS 

Very  little  change  in  the  general  condition  of  business 
was  manifested  here  last  week.  There  are  encouraging 
signs  of  really  good  business  in  a  few  months,  and  in  the 
meantime  demand  is  showing  gradual  improvement.  For 
stimulating  more  interest  in  building  an  "Own  Your  Home 
Exposition"  is  to  be  staged  by  the  Building  Industries  As- 
sociation the  last  week  of  this  month.  For  the  same  pur- 
pose the  State  Legislature  recently  passed  a  law  diminish- 
ing taxation  on  real  estate  loans.  Prices  on  brick  have 
recently  been  reduced  and  reductions  in  other  building  ma- 
terials are  gradually  appearing.  The  housing  shortage  still 
exists.  A  small  amount  of  residential  building  is  under 
way.  In  the  Oklahoma  oil  fields  residential  building  is  re- 
ported to  be  quite  active.  The  principal  deterrent  seems 
to  be  the  high  labor  cost,  and  there  are  no  indications  of 
an  early  reduction.  Industrial  building  is  at  a  standstill, 
but  a  number  of  concerns  have  plans  to  build  as  soon  as 
costs  warrant. 

Credit  conditions  are  about  the  same,  the  basis  varying 
from  forty-five  to  seventy-five  days,  with  an  average  of 
about  sixty  days.  Stocks  are  being  brought  to  a  better 
condition  through  interchange.  Retailers'  stocks  are  as  a 
rule  at  the  minimum,  and  steady  orders  for  replacements 
are  observed.  Demand  is  still  very  low  in  the  South  ex- 
cept that  Arkansas  is  showing  some  improvement.  The 
territory  to  the  north  of  St.  Louis  is  showing  appreciable 
improvement  in  demand. 

Wire. — No.  14  rubber-covered  shows  a  very  competitive 
market  and  is  moving  at  a  fairly  satisfactory  rate.  Quota- 
tions vary  from  $7.15  to  $8  per  1,000  ft,  in  5,000-ft.  lots. 
There  is  some  tendency  to  refuse  to  quote  at  the  low  prices 
in  the  expectation  that  the  price  will  be  higher  before  long. 
The  larger  sizes  of  rubber-covered  are  moving  slowly. 
Weatherproof  is  on  a  16-cent  base,  and  bare  wire  is  sell- 
ing on  a  base  from  15J  to  161  cents. 

Knobs  and  Tubes. — The  previously  heavy  stocks  are  being 
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satisfactorily  reduced  by  most  jobbers,  though  the  selling      Puget    Sound    and   Alaskan   waters   has   started. 

Recently 

price  remains  at  about  $23.80  per  1,000  for  "Nail-it"  knobs 
and  $8  per  1,000  for  2l-m.  tubes. 

Conduit. — Slight  improvement  in  demand  is  noted  and  con- 
tractors are  replenishing  their  stocks.  Stocks  in  hands  of 
jobbers  are  in  good  shape.  Slightly  lower  prices  prevail, 
J-in.  black  selling  from  $61  to  $70  per  1,000  ft. 

Ranges. — The  present  demand  is  very  low,  but  in  view 
of  increased  gas  rates  and  lower  retail  prices  concurrent 
with  the  increased  interest  as  summer  approaches,  the  trade 
is  making  preparations  to  push  sales  Inquiries  are  be- 
coming more  numerous.     Stocks  are  in  good  shape. 

Washing  Machines. — A  steadily  improving  demand  marks 
the  washing-machine  business,  and  it  is  now  about  normal. 
Stocks  are  being  maintained  at  low  inventories. 

Vacuum  Cleaners. — Demand  is  improved  and  can  be  said 
to  be  about  normal.  Stocks  in  the  hands  of  some  jobbers 
are  leported   to   be   excessive. 


SAN  FRANCISCO 

Business  is  fair  but  rather  quieter  than  at  the  beginning 
of  the  month,  when  a  great  number  of  advanced  schedule 
orders  were  shipped.  Collections  are  a  little  slower.  The 
California  Co-operative  Campaign  reports  a  very  gratify- 
ing return  from  its  educational  work  in  furtherance  of  good 
illumination.  In  fact,  one  manufacturer  states  that  the 
demand  for  certain  schedule  material  has  increased  about 
30  per  cent  because  of  this  educational  work.  To  supple- 
ment in  the  merchandising  field  the  very  excellent  work  of 
the  California  Dealers  and  Contractors'  Association  there 
has  been  formed  an  association  primarily  of  dealers,  who 
are  gradually  formulating  some  effective  merchandising 
methods. 

Conduit. — Very  good  jobbers'  stocks  of  rigid  iron  con- 
duit, both  black  and  galvanized,  are  reported  despite  the 
canceling  of  heavy  pre-scheduled  shipments.  The  dealers' 
demand  is  quite  light,  being  confined  to  small  buildings,  al- 
though in  a  few  weeks  it  may  be  that  large  buildings  under 
construction  will  be  ready  for  heavy  shipments. 

Conduit  Fittings. — Lock-nuts  and  bushings  are  corre- 
spondingly slow  with  other  roughing-in  staples.  The  pres- 
ent price  of  ^-in.  bushings  in  standard  package  lots  is  $2.16 
per  100  and  of  lock-nuts  $1.17  per  100. 

Fuses. — The  renewable-fuse  situation  is  sifting  itself  down 
to  a  few  standard  makes  and  to  a  demand  that  is  practi- 
cally confined  to  industrials.  The  present  price  on  stand- 
ard-package lots  of  the  original  fuse  and  container  is  ap- 
proximately 321  cents  each  for  the  30-amp.  size,  65  cents 
for  the  60-amp.  size  and  $1.30  for  the  100-amp.  size,  a  de- 
crease of  about  10  per  cent  from  previous  prices. 

Tape. — Commercial  grades  of  friction  tapes  are  selling 
for  about  47  cents  per  pound  in  100-lb.  lots  and  rubber 
tapes  for  about  40i  cents. 

Ironing  Machines. — Although  sales  of  practically  all  the 
household  appliances  have  markedly  decreased,  yet  ironers 
have  not  fallen  proportionately.  The  result  of  missionary 
work  is  now  apparent.     Local  stocks  are  very  good. 

Ranges. — Edison  ranges  were  recently  refigured  in  prices 
so  as  to  give  the  dealer  an  excellent  margin,  the  reason 
being,  it  is  stated,  an  accumulation  of  stock  at  the  factory 
because  of  a  sudden  sharp  decline  in  jobbers'  orders.  These 
new  dealers'  prices  are  effective  only  for  a  limited  pei'iod, 
virtually  covering  the  rest  of  the  month.  So  far,  however, 
the  acceleration  of  business  has  been  rather  slight. 


SEATTLE— PORTLAND 

Spring  weather,  which  is  prevailing  generally  through- 
out the  entire  Northwest,  has  been  the  determining  factor 
in  causing  city,  county  and  state  officials  to  start  street- 
improvement  programs  which  have  been  in  the  making 
since  the  first  of  the  year.  It  is  also  the  reason  for  in- 
creasing the  amount  of  new  construction.  Optimistic  feel- 
ing along  all  lines  is  far  more  prevalent  than  at  any  time 
so  far  this  year,  and  it  is  generally  believed  that  1921  will 
still  give  a  good  account  of  itself.  The  outfitting  of  ships 
in  Seattle  for  the  annual  fishing  and  packing  operations  in 


orders  in  a  considerable  amount  for  electrical  equipment! 
tor  Alaskan  mines  have  been  placed,  and  this  business  is 
expected  to  develop  during  the  next  thirty  days.  Manu- 
facturers in  both  the  Portland  and  Seattle  fields  report 
business  about  the  same.  Jobbers  report  a  slight  pick-up 
in  sales  volume  with  a  tendency  toward  buying  in  stand- 
ard-package lots. 

Contractors  in  both  Seattle  and  Portland  report  an  ap- 
preciable improvement  in  business,  most  of  which,  how- 
ever, is  confined  to  small  industrial  buildings  and  resi- 
dences. Portland  territory  states  that  there  is  a  great  deal 
of  activity  in  residence  construction,  the  number  of  build- 
ing permits  issued  during  March  being  50  per  cent  greater 
than  for  March  of  last  year.  Dealers  in  Seattle  and  Port- 
land and  throughout  the  Northwest  generally  report  busi- 
ness slow  but  showing  a  slight  improvement  from  week 
to  week,  the  greatest  activity  being  in  sales  of  washing 
machines,  vacuum  cleaners  and  electric  tableware. 

Schedule  Material. — Jobbers  report  business  along  this 
line  picking  up  gradually,  but  say  that  increases  are  not 
up  to  original  predictions  or  expectations.  Orders,  while 
quite  numerous,  are  small. 

Motors. — Inquiries  are  much  heavier,  and  some  sales, 
particularly  of  smaller  sizes,  are  being  made.  The  greater 
part  of  the  movement  is  to  lumber  mills  which  are  electri- 
fying planing  mills  and  box  factories.  Jobbers'  stocks  are 
equal  to  cuiTent  demands  in  all  sizes.  The  second-hand 
market  is  comparatively  active. 

Conduit. — Galvanized  pipe  in  the  past  two  weeks  has 
shown  some  activity.  Jobbers  are  not  buying  in  large 
amounts.  As  a  result  stocks  in  some  sizes  are  running 
low.  The  movement  in  flexible  conduit  is  sluggish,  but 
during  the  past  week  a  slight  increase  in  buying  was  noted 
despite  rumors  of  a  decrease  in  price. 

Street-Lighting  Equipment. — This  line  has  shown  some 
movement  this  spring,  and  it  is  believed  that  sales  during 
the  year  will  be  in  fair  volume.  Demand  from  small  munic- 
ipalities is  for  both  standard  and  ornamental  types. 


SALT  LAKE  CITY— DENVER 

With  the  full  advent  of  spring  there  is  a  noticeably  better 
feeling  in  business  circles.  The  consuming  public  is  buying 
more  extensively  in  all  lines  of  merchandise,  apparently 
in  the  belief  that  downward  prices  have  hit  thq  bottom 
and  become  somewhat  stabilized.  Seasonable  merchandise 
is  particularly  in  demand,  including  building  materials,  wir- 
ing materials  and  hardware.  Building  activity  is  getting 
under  way,  especially  the  construction  of  homes.  Collec- 
tions are  little  improved  and  banks  are  still  conservative  in 
the  granting  of  loans.  There  is  a  persistent  hope  that  the 
shutdown  of  the  copper  mines  will  be  only  temporary.  In 
the  meantime  lack  of  employment  will  have  a  rather  de- 
pressing  effect  on   business  generally. 

Ranges. — No  general  price  reduction  has  come  to  the 
notice  of  jobbers  to  date.  One  of  the  largest  American 
manufacturers,  however,  is  unloading  overstock  at  some- 
thing like  a  15  per  cent  cut.  It  is  only  a  special  conces- 
sion but  one  large  jobber  reports  good  sales  on  the  strength 
of  it.  All  jobbers  and  dealers  are  looking  forward  to  a  good 
range  season. 

Motors. — There  is  a  steady  call  for  motors  of  small  power 
rating,  especially  sizes  ranging  from  2  hp.  to  10  hp.  Jobbers 
are  adequately  stocked  and  ordering  liberally  in  antici- 
pation of  good  business.  Several  large  irrigation  projects 
now  under  way  have  called  for  the  installation  of  motors 
of  300  hp.  to  1,200  hp.  Indications  point  to  a  larger  and 
larger  motor  outlet  in  this  direction. 

Fans. — Dealers  are  making  active  preparation  for  a  good 
fan  summer,  and  several  fine  orders  have  already  been 
placed  with  jobbers.  Present  stocks  are  varied  and  plenti- 
ful, and  sizable  orders  are  being  placed  with  the  factories 
for  future  delivery. 

Conduit. — The  demand  is  showing  a  slight  pick-up  with 
the  growing  activity  of  contractors  incident  to  home-build'- 
ing  operations.  Price  cuts  range  between  10  and  15  per 
cent.     Deliveries  are  good.  — 
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New  Factory  Put  Up  by  Davidson 
Porcelain  Company 

The  Davidson  Porcelain  Company, 
with  post  office  address  at  East  Liver- 
pool, Ohio,  and  factory  at  Chester,  W. 
Va.,  has  erected  a  new  factory  with  a 
six-kiln  capacity.  The  company  makes 
the  "Eveready"  non-assembled  knob  and 
a  complete   line  of  standard   porcelain. 


Expansion  Provided  for  Lewis 
Electric  Company 

Following  the  increased  demand  for 
its  "Kantshok"  products  among  central 
stations  and  contractor-dealers,  the 
Lewis  Electric  Company,  Canton,  Ohio, 
has  i-ecently  increased  its  capitalization 
from  8100,000  to  $500,000.  With  this 
additional  capital  the  company  hopes 
to  be  able  to  increase  its  production 
materially  at  once  and  within  the  near 
future  to  build  a  new  plant  so  that 
its  complete  product  will  be  manufac- 
tured under  one  roof.  The  company's 
desire  is  to  make  not  only  its  metal 
parts  but  also  its  porcelain  parts  as 
well. 

Arrangements  have  been  made  with 
H.  Lee  Reynolds  to  take  charge  of  sales 
in  the  Pittsburgh  territory.  His  offices 
will  be  in  the  First  National  Bank 
Building,  Pittsburgh. 

Dealer  Returns  Show  Good  Hoover 
Sweeper  Business 

According  to  the  April  .5  Point  Sheet 
of  the  Hoover  Suction  Sweeper  Com- 
pany, North  Canton,  Ohio,  Hoover  deal- 
ers report  from  all  over  the  country 
that  business  is  running  at  a  vei-y  satis- 
factory rate  and  that  sales  campaigns 
on  the  company's  sweepers  are  return- 
ing excellent  results.  Many  dealers, 
central  stations  and  distributers  are 
predicting  much  heavier  sales  in  1921 
than  those  experienced  in  any  past  year. 

Canadian  Westinghouse's  1920 
Report  Shows  Gain 

From  the  seventeenth  annual  report 
of  the  Canadian  Westinghouse  Com- 
pany, Ltd.,  Hamilton,  Ontario,  business 
for  the  fiscal  year  ended  Dec.  31,  1920, 
brought  in  net  earnings  of  $916,080  be- 
fore deducting  dividends,  so  that  $300,- 
555  was  added  to  the  previous  balance 
to  make  the  balance  carried  forward 
Jan.  1,  1921,  $2,114,828.  Earnings  from 
manufacturing  operations  amounted  to 
$2,020,.')16.  Contracts  in  progress  rep- 
resent $128,425,  while  inventory  of  ma- 
terials and  products  on  hand,  including 
work  in  progress,  less  collections  on  ac- 
count, are  $4,637,501. 

For  the  purpose  of  obtaining  addi- 
tional working  capital,  made  necessary 


by  the  increased  business  and  activities 
of  the  company,  the  outstanding  capital 
stock  was  inci'eased  during  the  year 
from  $6,229,400  to  $7,417,900.  By  mid- 
year, 1920,  a  realization  began  to  be 
felt  generally  throughout  the  commun- 
ity that,  although  no  overproduction  of 
goods  existed  as  measured  by  the 
world's  needs,  the  question  of  payment 
for  further  production,  particularly  on 
the  scale  of  prices  prevailing,  would 
have  to  be  seriously  considered  for  the 
future.  A  dropping  off  in  export  ab- 
sorptions and  the  continued  low  ex- 
change rate  on  Canadian  funds  were  in- 
dications that  could  not  be  overlooked. 
Billings  marked  a  new  high  record,  and 
orders  scheduled  for  delivery  on  into 
1921  are  equivalent  to  an  average  full 
output  of  the  plants  for  several  months. 
Accounts  and  bills  receivable  amounted 
to  $2,530,863  on  Jan.  1,  1921. 

During  the  year  the  company  took 
up  the  manufacture  of  incandescent 
lamps  besides  extending  its  activities 
along  other  lines. 


R.  W.  Lillie  Corporation  Opens 
New  Territory 

The  R.  W.  Lillie  Corporation,  which 
recently  moved  to  larger  quarters  at  50 
Church  Street,  New  York  City,  has  just 
opened  an  office  in  the  Engineers'  Build- 
ing in  Cleveland.  C.  H.  Purdy,  operat- 
ing from  Cleveland  will  be  in  charge  of 
both  this  office  and  the  new  one  just 
opened  in  the  Oliver  Building,  Pitts- 
burgh, covering  Ohio  and  part  of 
Pennsylvania.  The  accounts  handled  in 
these  new  offices  will  be  Jeffrey-Dewitt 
Insulator  Company,  Electric  Power 
Equipment  Company,  Maring  Wire 
Company,  Collyer  Insulated  Wire  Com- 
pany, and  T.  &  W.  Electrical  iVIanufac- 
turing  Company  for  Ohio  and  part  of 
Pennsylvania,  and  Electro  Service  Com- 
pany's Bennett  surge  arresters  for  part 
of  Ohio  only. 

The  Boston  office  has  also  recently 
taken  on  the  representation  in  New 
England  of  the  Packard  Electric  Com- 
pany, 


New  Warehouse  for  Bryant 
Factory 

The  Bryant  Electric  Company,  Bridge- 
port, Conn.,  has  completed  a  four-story- 
and-basement  steel  and  brick  building 
which  will  be  used  as  a  finished-goods 
warehouse  and  shipping  department. 
The  building  is  T-shaped  and  covers 
approximately  224  ft.  by  60  ft.  of 
ground  area,  or  more  than  67,000  sq.ft, 
of  floor  space. 


N.  E.  C.  A.  Program  for  Richmond  Meeting 

Business,  Business  Methods,  Credit  and  Collection  Problems  and  the 

Association  to  Be  Discussed  on  May  19  and  20  by  the 

National  Electrical  Credit  Association 


For  the  twenty-second  annual  meet- 
ing of  the  National  Electrical  Credit 
Association,  Secretary  F.  P.  Vose,  Mar- 
quette Building,  Chicago,  has  announced 
a  tentative  program  to  occupy  the  two 
days  of  May  19  and  20  at  the  Hotel  Jef- 
ferson, Richmond,  Va.  Besides  the  busi- 
ness program,  time  will  be  allotted  for 
visits  of  an  historical  nature  and  a  golf 
tournament  is  provided.  Francis  H. 
Sisson,  vice-president  of  the  Guaranty 
Trust  Company,  New  York  City,  and 
W.  J.  Harahan,  president  of  the  Chesa- 
peake &  Ohio  Railroad  Company,  will 
address  the  annual  dinner. 

On  Thursday's  program  John  M.  Mil- 
ler, president  of  the  First  National 
Bank,  Richmond,  will  present  "The 
Business  Outlook";  J.  A.  Corcoran,  Gen- 
eral Electric  Company,  will  consider 
"Better  Business  Methods";  "Effect  on 
Sales  of  Rigid  Credit  Policy"  and  "Pres- 
ent-Day  Credit  and  Collection  Problems 
— How  to  Meet  Them"  will  be  discussed 
by  a  member  of  the  New  York  and  a 
member  of  the  Chicago  association  re- 
spectively. 

A  Philadelphia  member  will  lead  the 
discussion  on  Friday  on  "Is  the  Credit 
Man  a  Business  Builder?"  The  subject 
allotted  to  Thomas  W.  Wheelright, 
president  of  the  Virginia  Railway  & 
Power  Company,  is  "Public  Utilities — 
Have  They  Seen  Their  Worst  Period?" 


James  A.  Loring,  secretary  of  the  New 
England  association,  will  commence  the 
discussion  on  "Handling  the  Slow  and 
Embarrassed  Customer." 

Of  the  additional  themes  that  are 
scheduled,  "Association  Problems  and 
Remedies"  will  be  led  by  Albert  H. 
Elliot,  secretary  of  the  Pacific  Coast 
Association.  Others  cover  the  "Market- 
ing of  Household  Devices,"  "Revision  of 
Income  Tax  Law,"  "Business  Conditions 
in  the  South,"  "Value  of  Accounts  Re- 
ceivable of  Dealer-Contractors,"  "The 
Sales  Manager's  Viewpoint  of  the  Ci'edit 
Department,"  "Value  of  E.  C.  A.  Mem- 
bership," "The  Function  of  the  Amer- 
ican Finance  Corporation"  and  "Electric 
Credit  Clubs." 


Swiss  Refrigerating  Company's 
American  Representation 

Esher,  Wyss  &  Company,  Switzer- 
land, about  three  months  ago  began 
representation  in  this  country  through 
Joseph  Roschach,  202  Main  Street,  Pat- 
erson,  N.  J.  Since  the  New  York  office 
was  opened  with  the  William  Stickel 
Company,  140  Fifth  Avenue,  Mr.  Ros- 
chach has  been  negotiating  for  repre- 
sentation in  several  other  cities  of  the 
United  States. 

The  company  uses  carbonic-acid  gas 
as    the    refrigerant    in    its    "Carbona" 
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refrigerating  and  ice  machines,  built 
both  for  household  and  commercial  use. 
At  present,  however,  only  commercial 
machines  are  being  imported  into  this 
country,  but  it  is  the  intention  to  intro- 
duce residential  types  in  a  year  from 
now.  A  factory  is  maintained  at  Camp- 
gaw,  N.  J.,  for  servicing  machines  and 
for  replacement  parts.  It  is  the  inten- 
tion to  carry  stocks  of  finished  machines 
in  this  country  as  soon  as  those  stoclcs 
can  be  accumulated.  Machines  now 
in  transit  are  already  purchased,  and 
about  six  months'  shipments  are  quoted 
on  new  orders.  Very  satisfactory  sales 
are  reported  as  a  result  of  the  Refrig- 
erating show  held  last  week  by  the  New 
York  Edison  Company. 


Larger  Quarters  for  Metropolitan 
Electric  Protective  Company 

The  space  at  130  West  Twenty-sixth 
Street,  New  York  City,  having  become 
too  small  for  its  office  force,  the  Metro- 
politan Electric  Protective  Company  has 
moved  to  253  Seventh  Avenue,  where  it 
has  about  25  per  cent  more  space  for 
this  department.  The  basement,  first 
and  second  floors  of  the  building,  which 
is  25  ft.  X  80  ft.,  have  been  leased  and 
are  being  used  now.  Factory  location 
remains  unchanged  at  52  West  Twenty- 
second  Street,  where  the  company  pro- 
duces alarm  systems  for  its  pi'otective 
service  and  direct-current  interior  fire- 
alarm  systems. 


Pierce  Electric's  Recent  Purchase 
for  Expansion 

The  Piei'ce  Electric  Company,  Tampa, 
Fla.,  has  just  completed  purchase  of  the 
wholesale  department  of  the  Jackson- 
ville concern  of  Livingston,  Young  & 
Company,  which  includes  the  state 
agency  for  the  manufactures  of  the 
Westinghouse  Electric  &  Maufacturing 
Company.  The  Jacksonville  purchase 
will  be  maintained  as  a  branch,  the 
main  business  remaining  in  Tampa. 

"We  have  been  going  quietly  ahead 
with  our  preparations  for  expansion," 
said  President  J.  F.  Pierce  of  the  com- 
pany. "Recently  we  increased  our  capi- 
talization from  $50,000  to  $125,000,  and 
we  are  building  a  two-story  concrete 
warehouse  on  South  Franklin  Street 
which  will  soon  be  ready  for  occupancy. 
This  sti-ucture  which  is  100  ft.  square 
and  is  being  constructed  of  fireproof 
material — reinfoi-ced  concrete — with  a 
concrete  roof  is  so  arranged  that  we 
can  add  a  third  story  at  comparatively 
small  expense  when  the  business  de- 
mands more  room."  The  other  officers 
of  the  company  are:  W.  G.  Pierce, 
vice-president,  and  Bryant  E.  Pearce, 
secretary-treasurer. 


Southern  headquarters  has  just  opened 
at  Atlanta,  Ga.,  with  the  Dixie  Engi- 
neering Company. 

Agencies  have  just  been  established 
with  the  Standard  Scale  &  Fixture  Com- 
pany, Tampa,  Fla.;  W.  D.  Miller  Com- 
pany, Jacksonville,  Fla. ;  Southern 
Supply  Jobbers'  Company,  New  Orleans, 
La.;  Jarvis  Engineering  Company,  Bos- 
ton, Mass.;  R.  G.  Halliwell  Company, 
Chicago,  111.,  and  an  agency  is  just 
being  closed  in  Miami,  Fla.  Some  cen- 
tral stations  and  holding  companies  are 
also  acting  as  agents.  The  Paul  E. 
Flotron  Company,  Philadelphia,  has 
recently  added  this  line  to  its  branches 
in  New  York  City  and  Baltimore.  The 
company  is  also  about  to  close  agencies 
in  Buffalo,  St.  Louis,  Detroit  and  either 
Cleveland  or  Cincinnati.  At  all  these 
locations  stocks  of  finished  machines 
will  be  carried. 

With  the  reorganization  of  the  com- 
pany last  November,  E.  Hill  became 
president  and  C.  L.  Thompson  treasurer 
and  general  manager. 

U.  S.  Chamber  of  Commerce  to 
Discuss  Business  Methods 

The  general  theme  of  the  ninth  an- 
nual meeting  of  the  Chamber  of  Com- 
merce of  the  United  States,  to  be  held 
at  Atlantic  City  April  27  to  29,  will  be: 
"In  the  public  interest,  more  business 
methods  in  government,  less  government 
in  management  of  business."  Speak- 
ers will  include  government  officials 
and  leading  business  men  in  many  lines 
of  finance,  commerce  and  industry. 
Much  of  the  work  of  the  convention 
will  be  done  as  heretofore  in  group 
sessions. 

Treatment  of  wages,  contract  can- 
cellations, better  accounting  methods 
and  the  need  of  national  statistics  on 
production  will  be  taken  up,  and  proper 
activities  of  trade  associations  also  will 
be  discussed.  Other  topics  cover  taxes, 
foreign  commerce,  natural  resources, 
transportation,  international  finance, 
the  tariff  question,  etc. 


beth's  extra  belt  dressing,"  a  compound 
designed  to  prevent  belts  from  slipping. 
This  was  made  by  the  company  several 
years  ago  under  the  name  of  Steers 
Supply  Company,  but  was  afterward 
discontinued. 


Norwalk  Iron  Works  Expanding 
Refrigeration  Distribution 

In  order  to  take  care  of  the  increased 
distribution  of  its  electrical  refrigerat- 
ing machinery  for  household  and  com- 
mercial use,  the  Norwalk  Iron  Works 
Company,  East  Norwalk,  Conn.,  is  add- 
ing new  machinery  and  increasing  its 
factory  capacity  and  production.     The 


Mitchell-Rand  Finds  Better  Sales 
of  Insulating  Compounds 

The  Mitchell-Rand  Manufacturing 
Company,  manufacturer  of  insulating 
compounds  at  its  Jersey  City  (N.  J.) 
plant  and  distributer  of  general  insu- 
lating material  through  its  office  at  18 
Vesey  Street,  New  York  City,  reports 
that  at  present  sales  of  the  compounds, 
waxes,  electrical  insulating  points,  seal- 
ing material,  etc.,  which  it  makes,  are 
running  ahead  of  its  general  insulation 
business.  Cable  manufacturers  are  be- 
ginning to  order,  for  one  thing,  and, 
furthermore,  producers  making  use  of 
this  class  of  material  are  finding  it 
cheaper  to  buy  rather  than  produce 
what  they  need  and  thus  eliminate  over- 
head cost.  The  company  has  neither 
reduced  wages  nor  made  a  cut  in  work- 
ing force.  Present  operation  is  at  about 
50  per  cent  of  capacity.  Fairly  good 
stocks  of  the  finished  products  are  being 
carried,  thus  insuring  immediate  ship- 
ment of  orders.  The  company  is  adding 
to  its  line  the   manufacture   of  "Mac- 


Workers'  Viewpoint  Broadened 
by  Products  Show 

That  the  avei-age  worker  is  quite 
ignorant  of  the  product  turned  out  and 
of  the  individual  efforts  of  his  co- 
workers is  generally  conceded.  This  is 
especially  true  as  the  size  of  the  plant 
increases.  To  offset  this  condition  and 
to  develop  active,  inquiring  brains  in 
its  employees,  the  Western  Electric 
Company,  at  its  plant  at  Hawthorne, 
111.,  stages  each  year  a  product  show 
where  every  type  of  machinery  used 
in  the  factory  and  every  little  item  pro- 
duced in  it  are  displayed  in  pieces, 
partly  assembled  and  assembled  anC 
explained  by  demonstrators.  For  three 
days  and  nights  the  show  is  open  to  the 
employees  and  their  families,  and  it  is 
considered  a  big  educational  step  in  the 
industry. 

Six  Hundred  Attend  G.  E.-Pettin- 
gell-Andrews  Conference 

A  merchandising  conference  was  held 
at  the  Copley-Plaza  Hotel,  Boston, 
March  24,  under  the  auspices  of  the 
Pettingell-Andrews  Company  in  con- 
junction with  the  General  Electric  Com- 
pany and  various  affiliated  manufactur- 
ing organizations,  about  600  persons  be- 
ing present  from  all  branches  of  the 
industry  from  every  part  of  New  Eng- 
land and  many  outside  points.  The  con- 
ference followed  the  general  lines  of 
similar  gatherings  in  other  parts  of  the 
country  at  which  merchandising  topics 
have  been  discussed  with  demonstra- 
tions of  equipment  for  domestic  and 
commercial  use.  In  calling  the  meeting 
to  order,  Frank  S.  Price,  president  of 
the  Pettingell-Andrews  Company,  said 
that  the  success  and  prosperity  of  the 
electrical  industry,  and  particularly  the 
rapidity  with  which  it  moves  forward, 
will  largely  depend  on  its  merchandis- 
ing ability. 

The  American  Engineering  Company, 

Philadelphia,  maker  of  the  Taylor 
stoker,  has  established  a  Mid-Western 
service  station  at  1772  West  Lafayette 
Boulevard,  Detroit.  A  complete  stock 
of  pai-ts  for  all  sizes  and  types  of 
these  stokers  is  carried  and  immediate 
shipments  will  be  made,  it  is  an- 
nounced. 

Hanson  &  Van  Winkle  Company,  269 
Oliver  Street,  Newark,  N.  J.,  has  filed 
plans  for  extensions  and  improvements 
to  its  plant,  to  cost  about  $25,000. 

The  New  Jersey  Lamp  Works,  21 
William  Street,  Newark,  N.  J.,  is  re- 
ported to  be  receiving  bids  for  a  two- 
story  addition.  25  ft.  x  28  ft. 

The  Chandler  Welding  &  Machine 
Company.  Texarkana,  Ark.,  is  planning 
to  install  machinery  for  the  manufac- 
ture of  refrigerating  equipment. 

The  American  Thermostatic  Com- 
pany, Charlotte,  N.  C,  recently  organ- 
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ized,  is  making  arrangements  to  estab- 
lished a  plant  to  manufacture  thermo- 
stats and  other  precision  devices.  C.  L. 
Brookshire,  19  East  Sixth  Street,  is 
president. 

The  Utility  Compressor  Company. 
Detroit,  manufacturer  of  electrically 
controlled  refrigerating  equipment,  is 
planning  to  nrove  to  Adrian,  Mich., 
where  it  will  erect  a  factory  with  a 
floor  space  of  20,000  sq.ft.  The  com- 
pany is  capitalized  at  $.500,000  and  was 
originally  engaged  in  the  manufacture 
of  air  compressors  and  vacuum  pumps 
for  garage  and  laboratory  purposes,  but 
for  some  time  has  been  devoting  its 
attention  to  refrigerating  apparatus. 

The  Roller-Smith  Company.  233 
Broadway,  New  York  City,  has  removed 
its  Cleveland  office  from  230  Vickers 
Building  to  7016  Euclid  Avenue. 

The  Ideal  Electric  &  Manufacturing 
Company  has  appointed  Arthur  Purdon 
as  general  sales  agent  for  the  Utah 
territory,  with  offices  at  615  Newhouse 
Building,  Salt  Lake  City.  The  home 
office  is  at  Mansfield,  Ohio. 

The  Reliable  Machine  Company. 
Bridgeport,  Conn.,  has  made  arrange- 
ments with  the  Consolidated  Wire  & 
Machinery  Company,  529  West  Van 
Buren  Street,  Chicago,  to  act  as  sales 
representative  for  its  magnet  wire. 

William  G.  Merowitz,  707  Ellicott 
Square,  Buffalo,  application  engineer, 
has  recently  been  appointed  district 
sales  engineering  representative  in 
Western  New  York,  Erie,  Pa.,  and 
nearby  Canada  for  tne  products  of  the 
Ward  Leonard  Electric  Company, 
Mount  Vernon,  N.  Y. 


The  Brown  Hoisting  Machinery  Com- 
pany. Cleveland,  Ohio,  announces  the 
opening  of  a  Southern  office  at  530 
Whitney  -  Central  Building,  New  Or- 
leans. The  States  of  Texas,  Louisiana, 
Mississippi,  Alabama,  Georgia  and 
Florida  will  be  covered  from  this  office. 
Charles  H.  White  is  manager  of  the 
new  office. 

The  Conveyors'  Corporation  of  Am- 
erica, 326  West  Madison  Street,  Chi- 
cago, announces  the  appointment  of 
Robert  B.  M.  Wilson  as  sales  engineer 
of  the  Chicago  district.  E.  M.  Wolfe 
will  be  associated  with  him  as  an  assis- 
tant. Headquarters  will  be  maintained 
in  the  corporation's  main  office  at  326 
West  Madison  Street. 

The  Stearns  Conveyor  Company, 
Cleveland,  recently  organized  to  man- 
ufacture conveying  and  other  equip- 
ment, has  begun  work  on  the  erection 
of  the  first  unit  of  its  plant,  consisting 
of  a  one-story  building,  50  ft.  x  200  ft. 

The  Black  &  Decker  Manufacturing 
Company.  Towson  Heights,  Baltimore, 
will  be  represented  in  the  South  by 
Thomas  W.  Peters,  who  has  for  the 
past  fifteen  years  been  located  in  Co- 
lumbus, Ga.  The  Southern  territory 
includes  all  the  Southern  states  east  of 
the  Mississippi  River.  A  regular 
branch  office  will  be  established  at  At- 
lanta, Ga.,  in  the  very  near  future, 
where  Mr.  Peters  will  make  his  head- 
quarters. 

The  Eureka  Vacuum  Cleaner  Com- 
pany. Detroit,  Mich.,  has  moved  its  gen- 
eral offices,  formerly  at  101  Broadway, 
to  its  factory  at  Greenwood  and  Dewey 
Avenues,  Detroit. 


Foreign  Trade  Notes 


EXTENSION  TO  ELECTRIC  PLANT  AT 
CARTA  GO,  COSTA  RICA. — According  to  a 
report  from  Consul  Guyant  the  Conipama 
<ie  Luz  Electrica  de  Cartago  (Costa  Rica) 
ha.s  been  granted  the  use  of  additional 
water  power  near  Cartago  for  the  purpose 
of  increasing  the  output  of  its  plant. 

DEMAND  FOR  ELECTRICAL  EQUIP- 
MENT IN  BEIRUT.  SYRIA. — Vice-Consul 
Frederick  O.  Bird  of  Beirut  reports  that 
there  is  a  good  market  in  that  di.«itrict  for 
electrical  supplies,  principally  wires,  sock- 
ets, switches  and  lamps.  The  current  used 
is  alternating.  50  cycles,  110  volts.  No 
electricity  is  used   in  the  smaller  towns. 

TENDERS  BEING  ASKED  FOR  THE 
KOSTOLAC  SCHEME,  SERBIA.— Tenders 
are  being  invited  by  the  Serb-Croat-Slovene 
.Ministry  of  Public  Works  until  May  1,  ac- 
cording to  the  Electrical  Times,  London, 
for  the  construction  of  a  power  station, 
main  conductors  and  transforming  stations 
in  connection  with  an  electrical  scheme  at 
Kostolac  to  supply  energy  to  Belgrade.  Sem- 
lin  and  other  places.  Tenders  should  be 
addres.sed  to  the  Director,  Ministry  of  Pub- 
lic Works,  Belgrade,  Serbia.  Translation 
of  the  specifications,  together  with  a  plan 
of  the  proposed  works,  may  be  seen  at 
room  48,  Department  of  Overseas  Trade. 
3.T  Old  Queen  Street.  S.  W.  1,  London. 
England. 

NATIONAL  MOVEMENT  IN  THE  NOR- 
WEGIAN ELECTROCHEMICAL  INDUS- 
TRY — The  Norwegian  tlectrochemical  in- 
dustry before  the  war  consisted  ■  mo-stly  of 
firms  operating  under  Norwegian  methods 
but  working  with  foreign  capital.  In  war 
time  a  movement  was  .started  to  create 
a  national  electrochemical  industry  in  oppo- 
sition to  the  foreign  concerns.  A  number 
of  purely  Norwegian  Arms  have  sprung 
into  existence  since  then.  They  have  lately 
formed  an  association,  the  Landsforeningen 
for  ElPktrotPkni.sk  Tndustri.  for  the  purpose 


uf   advancing    the    national    interest    and    in 
favor  of  a  protective  tariff. 

THE  DELTA-STAR  ELECTRIC  COM- 
PANY. :M33  Fulton  Street.  Chicago,  has 
appointed  the  James  J.  Niven  Company, 
Wellington.  New  Zealand,  its  agents  for  the 
unit  line  of  switching  and  protective  equip- 
ment. 


New  Apparatus  and  Publications 

RADIOPHONE.  —  The  DeForest  Radio 
Telephone  &  Telegraph  Company,  1415 
Sedgwick  Avenue.  New  York  City,  is  dis- 
tributing a  six-page  leaflet  describing  the 
DeForest  type  OT-3  "Midget"  radiophone. 

PUMP  GOVERNORS. — The  Atlas  Valve 
Company.  282  South  Street,  Newark.  N.  J., 
having  acquired  sole  rights  to  manufacture 
and  sell  the  Ideal  pump  governors,  is  now 
distributing  its  first  bulletin  No.  1-4,  edition 
No.   1.  describing  this   governor. 

ELECTRIC  IRONS. — The  Westinghouse 
Electric  &  Manufacturing  Company.  East 
Pittsburgh,  Pa.,  has  placed  upon  the  mar- 
ket a  new  electric  iron,  krlown  -as  the 
type  H. 

PUMPS  AND  CONDENSERS. — The  Man- 
istee Iron  Works  Company,  Manistee.  Mich., 
is  distributing  bulletin  No.  101,  illustrat- 
ing its  centrifugal  pumps  and  rotary  jet 
condensers. 

RADIO  PUSH  SWITCHES.— The  Hart  & 
Hegeman  Manufacturing  Company,  Hart- 
ford, Conn.,  has  issued  n  four-page  leaflet 
describing  the  "H  &  H"  push  switches  with 
radio-active  luminous  t)utton  inserts  and  a 
radio-luminous  pendant  on  "Paiste"  pull 
sockets. 

INSITLATING  VARNISH. — A  black  in- 
sulating varnish.  "General  Utility  Inco  In- 
sulite  No.  16."  has  been  placed  on  the  mar- 
ket by  the  International  Paint  Corporation, 
St.  Louis. 

ELECTRIC  FURNACES. — Two  new  types 
of  electric  furnaces  for  melting  non-ferrous 
metal  have  been  developed  by  the  General 
Electric  Company.  Tlie  1,500-lb.  size  is  for 
three-phase  and  the  50-lb.  size  is  for  single- 
phase. 

REFRACTORIES. — "Clinker  Proof  Fur- 
nace Walls"  is  the  title  of  a  folder  issued 
bv  the  Bernitz  Furnace  Appliance  Com- 
pany, 15  State  Street,  Boston. 

REFRIGERATION.  —  Bulletin  No.  6 
shows  refrigerating  plants  of  the  Norwalk 
Iron  Works  Company,  South  Norwalk. 
Conn. 

RADIO      BATTERY.  —  Stuart      ProdnctS 
Corporation,  Chicago,  is  adapting  its  "Make- 
Ur-Own"  batteries   to  radio  work.     Its  '  B 
batteries  are  shown  in  a  recent  folder. 

BLOWERS. — The  "Coppus"  turbo  blow- 
er for  undergrate  draft  and  other  indus- 
trial service  is  described  in  a  recent  publi- 
cation of  the  Coppus  Engineering  &  Equip- 
ment Company,  Worcester.   Mass. 

L4MP  GUARD. — The  "Gripon."  a  closed- 
bottom,  non-locking  lamp  guard  has  been 
placed  on  the  market  by  McGiU  Manufac- 
turing Company,  Valparaiso,  Ind. 


New  Companies 


Foreign  Trade  Opportunities 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number. 

A    trading    company     in     Australia     (No. 

34.666)  desires  to  purchase  electrical  goods, 
electrical  wires  and  cables,  etc.  This  com- 
pany is  desirous  of  obtaining  suitable  rep- 
resentation to  keep  it  regularly  supplied 
with  quotations  by  mail  and  cable  of  all 
classes  of  merchandise  suitable  for  the 
Australian  market. 

An     industrial    engineer     in     Spain     (No. 

34.667)  desires  to  secure  an  agency  for  the 
sale  of  electrical  supplies. 

A  builder  and  contractor  In  Mexico  (No. 
34,698)  desires  to  purchase  electrical  mate- 
rial, etc. 

Industrie  Elettromeccaniche  (^omensi.  Ireo 
Piosdocimi.  Como-VIa  V.  Barelli  6-8,  Italy, 
announces  that  as  the  whole  of  its  activity 
is  in  the  electiical  industry,  it  especially 
studies  the  small-size  automatically  op- 
erated generating  plant,  as  it  has  become 
convinced  that  this  type  of  machine  will 
find  great  use  throughout  Italy.  The  hydro- 
electric problem  is  very  seriously  studied 
and  methodically  worked  out  in  Italy.  The 
above  company,  having  made  a  survey  or 
the  industrial  field,  desires  the  addresses 
of  all  manufacturers  who  are  interested  in 
the  production  of  small-size  automatic  gen- 
erating plants. 


THE  AMERICAN  LIGHTING  &  MAN- 
UFACTURING COMPANY.  SOO  Sibley 
Street.  Chicago,  111.,  has  been  incorporated 
by  W  lllam  J.  and  F.  T.  Davis.  The  com- 
pany is  capitalized  at  $100,(100  and  proposes 
to  manufacture  electric  lighting  equipment 
and  appliances. 

THE  FARMERS'  ELECTRIC  COMPANY 
Romnev  W.  Vs..  has  been  incorporated 
wUha'^  capital  stock  of  $25,000  l,y.r  W. 
Shull,   James  O.   Blue   and  J.   S.   O  Hara. 

THE  HYDRO-ELECTRIC  PYRO  COM- 
PANY, Jersey  City.  N.  J.,  has  been  incor- 
norated  by  Paul  Andrea  and  Alfred  H. 
Francfort.  Jersey  City,  -and  Ange^o  D.ani 
Woodbrldge.  The  company  is  capitalized  at 
$200,000  and  proposes  to  manufacture  elec- 
trical appliances. 

THE  DALE  LIGHT  &  POWER  COM- 
V\NY  Dale,  Ind..  has  been  incorporated 
with  a  capital  stock  of  $15,000  to  furnish 
electrical  service.  The  directors  of  the  com- 
pany are  D.  J.  Wallace,  P.  W.  Fuller.  O.  V. 
Brown   and   others. 

THE  POMEROY  ELECTRIC  COM- 
PANY INC.  New  York,  N.  Y..  has  been 
incorporated  'with  a  capital  stock  of  $40,000 
by  S  S  Robinson,  H.  N.  Bennett  and  B.  H. 
Pomeroy.  The  company  proposes  to  man- 
ufacture electrical  equipment. 

THE  ALLIED  ELECTRICAL  DEALERS. 
INC  New  York.  N.  Y.,  has  been  incorpo- 
rated with  a  capital  slock  of  $1,000,000  to 
manufacture  and  deal  in  electrical  ma- 
chinery and  supplies.  The  incorporators  are 
John  .1.  Garrison,  F.  G.  Haag  and  Ludlow 
S.    Fowler. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  March  22,   1921) 

1,372.603.  Terminal  Structure  for  Elec- 
tric Batteries  :  Thomas  R.  Cook,  Pitts- 
burgh, Pa.  App.  filed  March  10,  1920. 
For   preventing   escape    of   battery   liquid. 

1,372,634.  Method  of  and  Apparatus  for 
Brazing  :  George  A.  Thornton,  Port 
Washington,  N.  Y.  App.  filed  Nov.  7. 
1919.      Electrically    heating. 

1,372,64  2.  Electrical  Resistance  Element 
AND  Method  of  Producing  Same  :  John 
G.  Clemens,  Buffalo,  N.  Y.  App.  filed 
May  7,  1919.  Lowering  resistance  as 
temperature  increases  to  prevent  heavy 
surge  when  starting  motor. 

1,372,650.  Ignition  System;  Henry  R. 
Davies,  Toledo,  Ohio.  App.  filed  April  8. 
1919.  Without  resistance  coils  or  high- 
capacity    condensers. 

1,372.653.  Electrical  Transformer  Sys- 
tem ;  Friedrich  Dessauer,  Frankort-on- 
the-Main,  Germany.  App.  filed  July  23, 
1918.     Voltage  between  windings  reduced. 

1,372,658.  Underground  or  Underwater 
Antenna  System  ;  Edward  T.  Jones,  New 
Orleans.  La.  App.  filed  April  11,  1919. 
For   radio   reception    or    transmission. 

(Issued  March  29,  1921) 

15,073  (reissue).  Automatic  District 
Telephont:  System  ;  Harrv  E.  Hershey. 
Whitewater.    Kan.       App.     filed    Oct.     29. 

1918.  Improved  trunking  apparatus. 
1,371.908.      Con\-erter  ;     William     C.     Kor- 

thals-Altes.  Schenectady,  N.  Y.    App.  filed 
Dec.  22,  1917.     For  converting  alternating 
current  into  direct  current. 
1.372.678.     Alarm   Device  ;   Samuel  M.  Eis- 
ner.   Newark,    N.    J.       App.    filed    Oct.    7. 

1919.  To  prevent  theft  of  automobiles. 
1.372,739.     Magneto;   Bruno  Bonomini  and 

Luigi  Duca.  Turin,  Italy.     App.  filed  Aug. 
28,  1919.     For  ignition. 

1,372,751.  Testing  Apparatus  for  Inter- 
nal-Combustion-Engine  Ignition  Sys- 
tems :  George  L.  Hogan,  Chicago,  111. 
App.  filed  June  28.  1920.  For  locating 
defects. 

1,372.778.  Soldering  Iron:  Roy  G.  Sands. 
Waukegan.  111.  App.  filed  Oct.  9,  1917. 
Adjustable  soldering  tip. 

1,372.795.  Telephon-e  Attachment:  Harry 
W.  Belles,  Stewardson,  111.  App.  filed 
March    4,   1920.      Disinfectant  holder. 

1.372,798.  Method  and  Apparatus  for 
Me.isuring  Gas  Pressures  ;  Oliver  E. 
Buckley.  East  Orange.  N.  J.  App.  filed 
Nov.  27.  1918.  Measures  pressures  in 
vacuum  tubes. 

1.372.804.  Credit-Slip-Authorizing  Ap- 
paratus :  Herbert  G.  Dorsey.  Gloucester. 
Mass.  App.  filed  March  2.  1916.  Store- 
service  system. 

1.372.805.  Art  of  Welding:  Joseph  W. 
Fay.  Milwaukee,  Wis.  App.  filed  April 
5.  1920.  Edges  to  be  welded  together 
spaced  apart  at  all  points. 

1,372.808.  Apparatus  for  the  Production 
OF  Intermittent  or  Continuous  High- 
Freqi-ency  Oscillations  ;  Alphonsus  L. 
Golden,  Oakland.  Cal.  App.  filed  April  1. 
1918.     Oscillator  of  submerged  type. 

1,372,821.  Electric  Measuring  axd  Cali- 
brating Method  ;  Otto  A.  Knopp,  Oak- 
land, Cal.  App.  filed  Nov.  20,  1916.  For 
calibrating  or  checking  meters. 

1,372,823.  Electric  Heater:  William  A. 
Morrison  and  Frederick  D.  Lake,  St. 
Catharines.  Ontario,  Canada.  App.  filed 
Aug.  25,  1919.  Heating  element  quickly 
removed. 

1,372,835.  Method  of  Welding  Flexible 
Metal  Hose  :  Edmund  Schroder,  Berlin, 
Germany.  App.  filed  Jan.  13,  1917. 
Spirally  wound  metal  band. 

1.372.850.  Inductance  Device:  Eugene  T. 
Turney,  New  York,  N.  Y.  App.  filed 
April  1.  1920.     Used  for  radio  signaling. 

1.372.851.  Flashlight:  George  V.  C.  Vree- 
land.  East  Orange.  N.  J.  App.  filed  Dec. 
9,  1919.     Economical  construction. 


1,372.862.  Transmitter  :  Harold  J.  Car- 
mody.  Woodhaven,  N.  Y.  App.  filed  June 
30.  1917.     For  telephony  and  dictaphone. 

1.372.920.  Trolley-Controlling  Mechan- 
ism :  George  M.  Waterhouse.  Sr..  New 
York.  N.  Y.  App.  filed  Dec.  5.  1918.  For 
retaining  trolley  pole  in  position. 

1.372.945.  Commutator-Insulation-Test- 
ing Device:  Jasper  F.  OuUin.  Detroit. 
Mich.  App.  filed  Jan.  22.  1920.  Tests 
insulation  between  bars. 

1.372,950.  Battery;  Robert  C.  Houston, 
Greenock.  Scotland.  App.  filed  Oct.  43. 
1919.  Current  passes  in  straight  line 
through  all  the  plates  from  one  terminal 
to  the  other. 

1,373.002.  Dynamo-Electric  Machine; 
Rudolf  E.  Hellmund.  Swissvale.  Pa.  App. 
filed  May  16.  1916.  System  of  ventila- 
tion. 

1,373.007.  Trolley:  Wesley  Johnson.  Pitts- 
burgh. Pa.  App.  filed  Jan.  14.  1921.  Pre- 
vents escape  of  ti'oUey  from  wire. 

1.373.012.  Electric  Resistance  Element 
AND  Method  OF  Making  the  Same;  Ralph 
E.  Marbury.  Wilkinsburg.  Pa.  App.  filed 
March  11.  1919.  High  resistance  for 
radio  work. 

1,373.054.  Electropercussive  Welding; 
Lewis  W.  Chubb.  Pittsburgh,  Pa.  App. 
filed  June  9.  1919.  Application  of  heat  of 
relatively  great  intensity  at  instant  of 
percussive  engagement. 

1.373.116.  Dental  Water  Heater:  Elmer 
W.  Bunce,  Minneapolis,  Minn.  App.  filed 
May  22.  1919.     Adjustable  temperature. 

1.373.117.  Electric  Heater:  Edmond  De- 
lille.  Lyon,  France.  App.  filed  May  12, 
1919.     For  radiators,  flatirons,  etc. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

WATERVILLE,  me.  —  Work  will  be 
started  at  once  on  the  construction  of  ad- 
ditions to  the  plant  of  the  Keyes  Fibre 
Company.  College  Avenue,  consisting  of  a 
two-story  pumping  plant  and  machine 
works.  45  ft.  x  95  ft.  :  one-story  pulp  de- 
partment. 40  ft.  X  150  ft.  ;  and  a  one- 
story  dryer  works.  90  ft.  x  140  ft.  Con- 
siderable electrical  equipment  will  be  re- 
quired. 

CLARENDON,  VT. — Arrangements  have 
been  made  by  the  Vermont  Hydro-Electric 
Corporation,  Rutland,  to  increase  the  out- 
put of  its  generating  plant. 

NEW  BEDFORD.  MASS. — Plans  have 
been  filed  by  the  Snell  &  Simpson  Biscuit 
Company.  Adams  Street,  for  the  erection 
of  a  three-story  addition  to  its  plant.  Elec- 
tric  equipment   will    be   required. 

H.\RTFORD,  CONN. — Plans  are  under 
consideration  by  the  Hartford  EHectric 
Light  Company  to  place  its  wires  under-* 
ground.  Samuel  Ferguson  is  vice-president 
of  the  company. 


Middle  Atlantic  States 

BINGHAMTON.  N.  T. — Arrangements 
are  being  made  by  the  Achilles  Rubber  & 
Tire  Company  for  the  installation  of  elec- 
tric equipment  providing  for  an  increase  in 
its  power  load  to  2.400  hp.  Electric  serv- 
ice will  be  supplied  by  the  Einghamton 
Light.   Heat  &  Power  Company. 

MOUNT  VERNON.  N.  Y.— Electrical  and 
mechanical  equipment  will  be  installed  in 
the  one-story-and-basement  addition  to  be 
built  by  the  General  Optical  Company.  256 
Washington  Street,  to  cost  about  $75,000. 
Bids,  it  is  understood,  will  be  asked  in  the 
near  future. 

NEW  YORK.  N.  Y. — Contract  has  been 
awarded  to  the  New  York  Edison  Company 
by  the  Frank  A.  Munsey  Company,  pub- 
lisher, for  electric  service  to  operate  a  new 
plant  at  Seventh  Avenue  and  Sixteenth 
Street.  The  installation,  according  to  pres-' 
ent  plans  provides  for  1.600  lamps  and 
about  600  hp.  for  printing  presses,  house 
pumps,  etc. 


SHARON  SPRINGS,  N.  Y.  —  A  power 
house  will  be  erected  in  connection  with  a 
number  of  bath  houses  and  other  buildings 
at  the  local  properties  of  the  J.  H.  Gardner 
estate.  The  cost  of  the  work  is  estimated 
at  $40,000.  Morrill  Vroman.  3  North  Main 
Street.  Gloversville.  is  architect  and  engi- 
neer. 

MORRISTOWN.  N.  J.  —  The  Morris  & 
Somerset  Ele<?tric  Company  has  been  granted 
permission  by  the  Board  of  Public  Utility 
Commissioners  to  issue  $150,000  in  stock, 
of  which  about  $50,000  will  be  used  for 
proposed  extensions  and  improvements  to 
its  plant  and   system. 

NEWARK.  N.  J.— The  Newark  Cleaning 
&  Dye  Works  w-ill  build  a  power  house  at 
its  newly  acquired  plant  at  9-13  Beacon 
Street. 

SOUTH  AMBOY.  N.  J.— The  Monmouth 
Lighting  Company,  under  agreement  made 
with  the  City  Council,  plans  to  install  new 
electric  lamps  in  various  parts  of  the  city. 

BALTIMORE,  MD.  —  Plans  are  under 
way  for  the  construction  of  a  power  plant 
to  be  used  in  connection  with  the  proposed 
hospital  building  at  Thirty-third  and  Ber-' 
keley  Streets  for  the  Union  Memorial  Hos- 
pital. The  total  cost  is  estimated  at  about 
$1,000,000.  C.  L.  Reeder.  916  North  Charles 
Street,    is   engineer. 

BALTIMORE.  MD.— The  Department  of 
Lamps  and  Lighting  contemplates  the  in- 
stallation of  a  new  arc-lamp  lighting:  sys-- 
tem  on  a  section  of  Gay  Street.  John  J. 
Hanson    is    superintendent. 

B.\LTIMORE.  MD.  —  Considerable  elec- 
trical equipment  will  be  installed  in  the 
steel  plant  to  be  built  in  the  Curtis  Bay 
section  of  Baltimore  by  the  Maryland  Steel 
Rolling  Company,  to  cost  about  $100,000. 
J-  G.  Miller  is  president  of  the  company. 

MOUNT  SAV.^GE.  MD.  —  Contract  has 
been  awarded  to  Golin  Gerlach.  Frostburg. 
by  the  Mount  Savage  Fire  Brick  Company 
for  additions  to  its  plant  and  a  power 
house.  50  ft.  x  90  ft.,  to  cost  about  $85,000. 

CARLISLE,  PA. — A  movement  has  been 
inaugurated  by  the  Chamber  of  Commerce 
for  a  new  street-lighting  system  in  (Carlisle. 
Tentative  plans  are  under  way  for  the  in- 
stallation of  ornamental  lamps  on  the  main 
thoroughfares. 

FARRELL.  PA.— F.  Whitford  Jones,  en- 
gineer. 1845  Rosalind  Avenue.  Cleveland. 
Ohio,  has  prepared  plans  for  the  installa- 
tion of  a  lighting  system  on  various  streets 
in  Farrell.  to  cost  about  $30,000.  John  Ter- 
pack    is   president    of   the   council. 

G.^RRETT.  PA. — The  power  house,  tip- 
ple and  offlce  of  the  Consolidated  Coal 
Company,  Mine  111.  at  .\lthouse,  about  2 
miles  from  Garrett,  it  is  reported,  has  been 
damaged    by   fire. 

MARTINSBURG.  PA. — Application  has 
been  made  by  J.  H.  Sweet.  G.  E.  and  W. 
B.  Simpson  for  a  charter  to  form  a  cor- 
poration to  he  known  as  the  Cove  Electric 
Company,  to  supply  electric  light,  heat  and 
power  to  Martinsburg  and  the  surround- 
ing community. 

PHIL.\DELPHIA,  PA. — The  construe: 
tion  of  a  central  municipal  power  plant  is 
contemplated  to  supply  electricity  for  the 
Gity-owned  buildings  now  under  construc- 
tion along  the  Parkway,  including  the  Art 
Museum.  Free  Library  and  the  Municipal 
Court. 

SUNBURY.  PA.  —  The  Pennsylvania 
Power  &  Light  Company  is  preparing  for 
the  construction  of  a  hydro-electric  power 
plant  in  the  vicinity  of  Sunbury.  The  pro  ■ 
posed  plant,  with  transmission  lines  to 
connect  with  the  present  system,  will  cost 
about    $3,000,000. 

CAMERON,  W.  V.\.— The  Cameron  Min- 
ing &  Development  Company  is  considering 
the  installation  of  a  power  plant  to  supply 
electricity  to  the  mines  and  the  town  of 
Cameron.  The  installation  of  shaft  mining 
machinery  is  also  under  consideration. 

CHARLESTON.  W.  VA.  —  The  Georges 
Creek  Coal  Company  plans  to  install  new 
machinery  at  its  properties,  including  elec- 
trical apparatus,  haulage  motors,  etc.  The 
company  also  plans  to  erect  a  new  tipple. 
J.    M.    Harris   is   secretary   and   treasurer. 

WASHINGTON.  D.  C— Bids  will  be  re- 
ceived at  the  office  of  A.  L.  Flint,  general 
purchasing  officer  of  the  Panama  Canal. 
"Vi^ashington,  D.  C  until  .A.pril  2,^  for  fur- 
nishing electrical  supplies  and  fixtures. 
(Circular  1443.)  Proposal  blanks  and  in- 
formation may  be  obtained  on  application 
to  the  above  office  or  at  the  office  of  the 
assistant  purchasing  officer.  24  State  Street. 
New    York    City. 
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North  Central  States 

BACYRUS,  OHIO. — rians  are  under  way 
for  the  incorporation  of  tht  Scioto  Trail 
Electric  Distribution  Company,  with  a  cap-' 
ital  stock  of  $10,000,  for  the  erection  of  an 
electric  transmission  line  from  Bacyrus  to 
RIdgeton,  a  distance  of  about  6  miles.  The 
company  plans  to  purchase  electricity  from 
the  Ohio  Power  Company.  R.  M.  Mead  & 
Company,  electrical  engineers,  Mansfield. 
are  promoting  the  work. 

BUTFFTON.  OHIO.  —  The  Akron,  Can- 
ton &  Youngstown  Railway  Company,  it  is 
reported,  plans  to  install  equipment  for 
electrical  oper-ation  of  the  Northern  Ohio 
Railroad  system,  which  was  recently  ac- 
quired by  tlie  former  company. 

CLEVELAND,  OHIO — The  City  Counril 
has  adopted  resolutions  providing  for  re- 
placing gas  lamps  with  electric  lamps  on 
part  of  AVorley  Avenue,  and  to  install  elec- 
tric lamps  on  parts  of  West  Thirty-first 
Place  and   Maple   Court. 

COLUMBUS.  OHIO. — The  City  Council  is  , 
considering  an  ordinance  providing  for  an 
appropriation  of  $110,000  for  the  purchase 
of  new  boiler  equipment  in  the  municipal 
light  plant,  including  the  installation  of  a 
boiler  and  stokers  to  replace  two  old  300- 
hp.  boilers  and  re\-amping  of  piping  to  ac- 
commodate higher  steam  pressure. 

EAST  ST.  LOUIS,  ILL. — The  Dependable 
Truck  &  Ti-actor  Company,  231  CoUins- 
ville   Street,    has   plans   under   way   for   the 


amount  of  $14,000  have   been  voted   for  ex- 
tensions   to    the    electric    light    and    water 

systems. 

CHANUTE,  KAN. — The  Ash  Grove  Lime 
&  Portland  Cement  Company,  Grand 
.V venue  Temple  Building,  Kansas  City,  Mo., 
has  had  plans  prepared  by  the  Ijchrach 
Engineering  &  Construction  Company,  412 
.Vmerican  Bank  Building,  Kansas  City,  Mo., 
for  the  erection  of  a  power  plant  to  cost 
about    $100,000. 


Southern  States 

HAMILTON,  N.  C. — Arrangements  are 
being  made  for  an  issue  of  $10,000  in  elec- 
tric   light    bonds. 

HICKORY,  N.  C. — Permission  has  been 
granted  to  the  United  Mills  Company  by 
the  Federal  Power  Commission  to  construct 
a  hydro-electric  power  plant  at  Harpers 
Creek,  to  be  used  in  connection  with  the 
operation  of  its  textile  mills. 

BARWICK,  GA.  —  Electric  light  and 
water  bonds  to  the  amount  of  $11,000  have 
been   voted. 

DELAND,  FLA. — The  Deland  Electric 
Light,  Power  &  Ice  Company  plans  to  in-' 
stall  a  500-kw.  direct-connected  turbine, 
condenser,  spray  pond,  piping  and  two  300- 
hp.  water-tube-type  boilers.  E.  L.  Hon  is 
general   manager. 

NEW  AUGUSTINE,  FLA.  —  Steps  have 
been  taken  by  the  New  Augustine  Progres- 


PUEBLO   (COL,)    STEAM  PLANT  OF  ARKANSAS  VALLEY  RAILWAY, 

LIGHT  &  POWER  COMPANY 

Extensive  additions  being  made  to  accommodate   35,000   hp.      With  other   improve- 
ments under  way  the   construction   expenditure  will  be  more  than  $1,000,000 


construction  of  a  new  plant,  including  a 
main  building.  100  ft.  x  250  ft.,  and  a  power 
plant,  to  cost  about  $250,000  with  equip- 
ment. Riester  &  Rubaeh,  Murphy  BuiMing, 
are  architects.     C.  V.  Morse  is  president. 

URBANA.  ILL.  —  Improvements  to  the 
street-lighting  system,  including  the  instal- 
lation of  ornamental  lamps,  are  under  con- 
sideration. Electric  service  is  furnished  by 
the  Urbana  Light,  Heat  &  Power  Company. 

MILWAUKEE.  WIS. — Plans  have  been 
prepared  by  T.  C.  Hatton,  engineer,  for  the 
erection  of  electric  power  plants  to  cost 
$2,000,000.  J.  H.  Fowles,  City  Hall,  is 
secretary. 

TWO  RIVERS.  WIS.  —  The  Wisconsin 
Textile  Manufacturing  Company  plans  to 
erect  a  new  plant.  GO  ft.  x  180  ft.,  with  a 
separate  power  house  and  dry  kiln.  The 
company  is  increasing  its  capital  stock  from 
$50,000  to  $150,000  to  provide  for  the  new 
construction  and  equipment. 

CEDAR  R.\PIDS.  IOWA. — Improvements 
to  the  lightiiig  system,  including  the  sub- 
stitution of  the  present  60-cp.  lamps  for 
100-cp.  lamps,  are  under  consideration. 
Electric  service  is  furnished  by  the  Iowa 
Railway  &   Light   Company. 

CLARINDA.  IOWA. — The  erection  of  a 
municipal  electric  plant  in  Clarinda  is  un-- 
dcr  consideration.  Dr.  C.  B.  EUer  of  the 
Clarinda  Community  Club   is  interested. 

NEW    HAVEN,    MO.    —    Bonds    to    the 


sive  League  to  secure  a  complete  lighting 
system  for  this  city.  Estimate  of  the  cost  of 
installing  the  proposed  system  has  been 
submitted  by  the  St.  Johns  Electric  Com- 
pany,   St.   Augustine. 

TALLAH-^SSEE.  PLA. — The  installation 
of  an  ornamental  lighting  system  in  Talla- 
hassee is  under  consideration.  The  initial 
installation  would  include  sixty  lamps  on 
Monroe  and  Adams  Streets.  Aaron  Levy 
is   interested. 

MEMPHIS,  TENN. — At  an  election  t»  be 
held  May  19  the  proposal  to  issue  $1 0,000,-' 
000  in  bonds  for  the  purchase  or  erection 
of  a  municipal  gas  and  electric  light  plant 
will  be  submitted  to  the  voters. 

MUSKOGEE,  OKLA. — Preliminary  sur- 
veys have  been  completed  for  the  proposed 
interurban  car  lines  to  connect  Oklahoma 
City  with  Hcnryetta,  Okmulgee  and  Mus- 
kogee. Present  plans,  it  is  reported,  in- 
clude the  erection  of  a  large  power  plant 
from  which  it  is  proposed  to  supply  electric 
power  to  practically  all  cities  in  the  east-" 
ern  and  central  parts  of  Oklahoma.  R.  D. 
Long,    Muskogee,    is    promoting    the    project. 

SAND  SPRINGS,  OKLA.  —  The  Sand 
Springs  Home  has  applied  to  the  Federal 
Power  Commission  for  authority  to  erect 
a  dam,  4  2  ft.  high,  in  the  Grand  River,  to 
develop   about    25,000   hp. 

STEPHENVILLE.  TEX.  —  The  Texas 
Light  &  Power  Company  is  considering  ex- 
tensions to  the  local  electric  lighting  system. 


Pacific  and  Mountain  States 

TACOMA,  WASH. — A  resolution  has  been 
introduced  in  the  City  Council  by  Ira  S. 
Davisson.  commissioner  of  light  and  water, 
providing  for  the  installation  of  an  orna- 
mental lighting  system  on  downtown 
streets  running  east  and  west  from  Eightli 
to    Seventeenth    Street. 

VANCOUVER.  WASH.— The  Northwest- 
ern Electric  Company,  Portland,  it  is  un-' 
derstood.  will  apply  for  a  franchise  to 
operate  in  Vancouver.  The  present  plans 
also  provide  for  an  expenditure  of  $50,- 
000  for  construction  in  southern  Washing- 
ton. The  company,  it  is  reported,  plans 
early  construction  of  a  power  plant  on  the 
north  fork  of  the  Lewis  River  at  Yale,  to 
develop  25,000  hp.  The  cost  of  this  project 
is  estimated  at  $5,000,000. 

PORTLAND.  ORE. — Contracts  will  be 
awarded  soon  for  the  construction  of  a  dam, 
power  plant  and  screen  house  at  the  head- 
works  of  the  Bull  Run  water  rSserve,  Fred 
Randlett  is  chief  engineer  of  the  Water 
Bureau. 

LOS  MOLINOS.  CAL.— The  Pacific  Gas 
&  Electric  Comp-any  contemplates  extend-' 
ing  its  lines  through  the  Los  Molinos 
colony.  The  cost  is  estimated  at  about 
$5,000.  H.  B.  Heryford  is  manager  of  the 
west  side  division  of  the  company. 

SAN  FRANCISCO.  CAL.— Dudley  Moul-' 
ton  has  applied  for  permission  to  divert 
3,000  cu.ft.  per  second  from  the  Klamath 
River  for  power  purposes.  Present  plans 
provide  for  the  erection  of  a  dam,  900  ft. 
long,  and  the  development  of  60,000  hp.  The 
co.st  of  the  project  ds  estimated  at  $2,000,000. 

MVTON,  UTAH.— The  Uintah  Power  & 
Light  Company  has  applied  to  the  Federal 
Power  Commission  for  permission  to  corV 
struct  a  small  diversion  dam  in  the  Uintah 
River,  Duchesne  County,  a  5-mile  conduit 
to  forebay,  a  1-mile  penstock  to  power 
house  on  the  Uintah  River,  a  diversion 
dam  in  Pole  Creek  and  a  2-'mile  conduit 
leailing  to  the  above-mentioned  forebay,  to 
develop  6,500  hp.  .Arrangements  have  also 
been  made  by  the  stockholders  of  the  com- 
pany to  issue  $150,000  in  bonds,  the  pro- 
ceeds to  be  used  to  pay  off  indebtedness 
and  for  additions  to  the  plant  and  equip-' 
ment. 

SALT  LAKE  CITY.  UTAH.— Thomas  J. 
Davis.  Watson,  has  applied  to  the  State  En- 
gineer for  permission  to.  appropriate  20 
cu.ft.  of  water  from  the  White  River, 
Uintah  County,  for  the  development  of  elec- 
trical energy  for  various  purposes, 

SALT  LAKE  CITY,  UTAH. — ^The  Sevier 
River,  Land  &  Water  Company,  Lynndyl,  has 
applied  to  the  State  Engineer  for  permis- 
sion to  divert  200  sec. ft.  of  water  from  the 
Sevier  River  for  the  development  of  3.000 
hp.  of  electrical  energy  to  supply  Lynndyl. 
Eureka  and  surrounding  country.  The 
present  plans,  it  is  understood,  provide  for 
the  erection  of  a  dam,  headgate,  measuring 
device,  spillway,  canal,  installation  of  three 
turbine  wheels,    etc. 

IDAHO  FALLS,  IDAHO.— The  installa- 
tion of  two  new  500-kw.  units  to  replace 
two  old  300-kw.  units  at  the  municipal 
power  plant  is  contemplated  by  the  City 
Council. 

LIVINGSTON.  MONT.— The  installation 
of  an  ornamental  lighting  system  is  under 
consideration.  Electric  service  is  supplied 
by   the  Montana  Power   Company. 

CHEYENNE,  WYO. — William  Kyne  of 
Casper  has  applied  for  permission  to  erect 
a  transmission  line  from  Boyscn  Dam  to 
Casper,  a  distance  of  130  miles,  to  cost 
about    $350,000. 

COLORADO  SPRINGS.  COL.— The  Con- 
don Engineering  Company,  Harris  Trust 
Building,  Chicago,  111.,  has  assumed  man- 
agement of  the  Intermountain  Railway, 
Light  &  Power  Company  and  contemplates 
improvements  to  the  system  to  cost  about 
$400,000. 

DENVER,  COL.  —  The  Denver  Gas  & 
Electric  Light  Company  has  made  arrange- 
ments for  an  issue  of  $1,000,000  in  bonds, 
part  of  the  pr/>ceeds  to  be  expended  'for 
extensions  and  improvements  to  its  electric 
plants.      Frank   W.   Frueauff   is  president. 

CLOVIS.  N.  M. — The  installation  of  ad- 
ditional equipment,  to  cost  about  $100,000, 
at  the  municipal  power  plant  is  under  con- 
sideration.    ^ 

Canada 

TORONTO,  ONT. — Petition  will  be  made 
to  the  City  Council  by  Ward  Eight  for  im-' 
provements  to  the  street  lighting  on  East 
Queen  Street  in  the  Beaches  district. 
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Engineers  Should 
Travel  More 

FOREIGN  eng-ineers  are  frequent  visitors  to  these 
shores.  They  invariably  are  in  search  of  informa- 
tion and  usually  succeed  in  obtaining  what  they  come 
for.  This  leads  us  to  question  whether  our  own  engi- 
neers travel  enough  in  quest  of  first-hand  knowledge 
and  whether  executives  properly  sense  the  necessity  and 
value  of  such  journeys.  Editors  cannot  hope  to  satisfy 
all  engineering  needs,  invaluable  as  the  technical  press 
is.  It  is  necessary  at  times  to  supplement  published  in- 
formation by  personal  inquiry  because  men  are  often 
willing  to  impart  information  informally  when  they 
would  not  put  their  opinions  in  writing.  Knowledge  so 
gained  is  valuable.  No  system,  for  instance,  suffering  a 
serious  breakdown  would,  for  obvious  reasons,  desire 
publicity  on  details,  nor  would  the  manufacturer  who 
supplied  the  apparatus,  and  yet  they  may  be  most  use- 
ful in  helping  engineers  to  guard  against  similar  mis- 
haps. Notwithstanding  the  slogan  of  the  telephone 
companies,  travel  is  good  and  profitable,  and  executives 
should  see  to  it  that  their  engineers  do  more  of  it. 


Trade  Practices  and 
Living  Costs 

IN  ADVISING  the  President  on  present  trade  condi- 
tions and  their  effect  on  living  costs  the  Federal 
Trade  Commission  makes  some  very  definite  strictures 
on  certain  business  practices  and  abuses.  From  the  fund 
of  data  which  the  commission  possesses  it  is  to  be  as- 
sumed that  it  knows  whereof  it  speaks,  but  whether  its 
deductions  are  correct  or  generally  applicable  is  an- 
other matter.  Labor  has  a  great  deal  to  do  with  present 
conditions,  but  the  commission  cannot  presume  to  speak 
for  labor.  Nevertheless,  the  report  makes  interesting 
reading  and  will  serve  to  confirm  the  general  public's 
belief  that  prices  are  still  too  high.  Herein  lies  a 
danger  to  all  legitimate  and  honest  business  because  of 
iniquitous  practices  and  derelictions  in  some  quarters. 
That  it  may  lead  to  regulation  is  possible  but  not  prob- 
able ;  for  while  there  is  nothing  to  prohibit  this,  we  ques- 
tion whether  any  industry  will  permit  itself  to  become 
so  inefficient  and  corrupt  or  so  abuse  its  opportunities 
as  to  warrant  government  interference  in  the  public 
interest.  The  electrical  industry — and  it  is  by  no  means 
perfect — does  not  knowingly  commit  infractions.  Its 
success  is  predicated  on  public  good  will.  Even  the 
suspicion  of  wrongdoing  is  repugnant  to  it,  and  it  can 
be  relied  on  to  remedy  most  abuses  quickly  and  effec- 
tively as  a  matter  of  self-interest.  We  fancy,  however, 
that  a  portion  of  the  blame  for  questionable  business 
may  be  laid  at  the  door  of  the  government  itself.  In 
this  we  do  not  mean  to  exculpate  those  combinations 
which  studiously  keep  the  letter  but  break  the  spirit 


of  the  law,  or  to  condone  their  practices.  But  we  believe 
that  it  is  as  much  a  function  of  government  to  advise 
as  it  is  to  threaten.  The  old  adage  that  an  ounce  of 
prevention  is  worth  a  pound  of  cure  still  applies,  and 
admonition  is  certainly  just  as  effective  in  business  as 
chastisement.  We  are  glad  to  note  that  the  Federal 
Trade  Commission  appreciates  this  and  has  suggested 
remedies  in  that  spirit.  We  commend  its  report  to  the 
serious  consideration  of  the  industry. 


Fruitful  Field  for  Engineer 
and  Manufacturer 

THE  most  pressing  mechanical  problem  confronting 
the  railroads  has  to  do  with  terminal  facilities,  and 
in  its  proper  solution  the  electrical  industry  can  be  of 
great  service.  In  fact,  few  fields  as  fertile  and  as 
remunerative  are  open  to  the  electrical  engineer  and 
manufacturer  at  the  present  time.  Creative  genius  of 
a  high  order  is  essential  because  nothing  short  of  a 
radical  change  from  present  inadequate  and  cumber- 
some methods  will  suffice.  It  is  unfortunate  but  never- 
theless true  that  the  arrangement  and  construction  of 
the  average  freight  station  is  archaic.  Were  one  to 
hunt  for  the  worst  possible  misfit  for  existing  needs 
he  need  look  no  farther  than  freight  stations  in  large 
centers.  The  arrangements  not  only  militate  against 
efficient  hand  operation  but  are  to  a  far  greater  extent 
a  handicap  to  the  proper  application  of  mechanical  and 
electrical  machinery.  For  that  reason  existing  termi- 
nals must  be  replaced  by  structures  providing  for  mini- 
mum time-consuming  movements  between  cars  and  the 
shipper  or  consignee.  Such  terminals  on  a  large  scale 
do  not  exist  at  the  present  time  and  are  a  consummation 
devoutly  to  be  wished.  The  opportunities  for  economy 
justify  very  generous  outlays  on  them  since  it  is  esti- 
mated that  lack  of  proper  freight-handling  equipment 
costs  the  country  approximately  half  a  billion  dollars 
yearly.  The  industry  should  therefore  actively  support 
any  plans  for  effectively  solving  terminal  and  freight- 
handling  problems,  first,  because  they  mean  cheaper  dis- 
tribution and,  second,  because  they  involve  the  use  of 
electrical  equipment  and  lots  of  it. 


The  "Big  Nine"  Central-Station 
Companies 

BUSINESS  as  applied  to  finance  and  industrial  un- 
dertakings has  quite  a  different  meaning  today 
from  that  it  bore  fifty  years  ago.  We  have  come  to 
think  of  billions  instead  of  millions  as  indicative  of 
large  things,  and  this  is  perfectly  logical  in  view  of 
the  rapid  growth  which  has  taken  place  in  every  line  of 
human  endeavor.  A  decade  ago  a  central-station  company 
which  generated  and  distributed  in  excess  of  a  hundred 
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million  kilowatt-hours  was  considered  as  one  of  the 
leaders  in  the  industry.  Today  outstanding  leadership 
based  upon  the  extent  of  the  annual  output  is  designated 
by  adding  three  more  zeros  to  the  quantity,  bringing  it 
into  the  billion  kilowatt-hour  range.  There  are  now 
nine  of  these  "leaders"  among  central-station  com- 
panies when  measured  by  this  scale,  seven  in  the  United 
States  and  two  in  Canada.  Sixty-two  others  are  in  the 
hundred-million  class,  exclusive  of  nine  electric  railway 
companies.  The  rank  by  companies  is  shown  elsewhere 
in  this  issue.  In  the  tabulation  of  annual  output  the 
extremes  to  which  the  larger  distributers  of  electrical 
energy  have  been  driven  during  the  past  few  years  are 
clearly  brought  out.  Prior  to  the  war  most  generating 
companies  purchased  power  from  other  public  utilities 
only  at  irregular  intervals  when  there  was  an  abnormal 
request  for  energy  beyond  the  ratings  of  their  own 
generating  stations  and  to  help  out  in  emergency  cases. 
The  figures  for  1920  indicate,  however,  that  purchase 
of  energy  from  competitors  is  now  rather  the  rule  than 
the  exception  and  that  a  majority  of  the  large  electric 
distributing  companies  are  buying  a  high  percentage 
of  their  total  output.  This  interchange  of  energy  has 
been  accentuated  by  the  rapid  advances  made  in  the 
interconnection  of  large  systems,  but  it  is  without  doubt 
also  due  in  no  small  extent  to  the  high  cost  of  labor  and 
materials  which  has  prevailed  since  the  end  of  the  war. 
However,  some  of  the  larger  companies  have  additional 
generating  units  now  under  construction  or  contem- 
plated, and  it  is  probable  that  the  next  year  "or  so  will 
see  a  material  reduction  in  the  amount  of  electrical 
energy  purchased  by  these  companies  for  distribution  to 
their  customers. 


A  Record  of  Which 

Canada  May  Be  Proud 

OUR  friends  across  the  northern  border  have  shown 
in  the  last  year  an  amount  of  activity  in  power- 
plant  planning  and  construction  which  speaks  volumes 
for  the  energy  with  which  they  have  confronted  the 
new  conditions  since  the  war.  The  report  presented 
in  this  issue  is  of  the  most  encouraging  possible  char- 
acter. As  our  readers  know,  the  Canadian  government 
has  taken  a  very  active  hand  in  regulating,  and  indeed 
operating,  hydro-electric  propositions.  The  several 
provinces  have  so  considerable  a  degree  of  autonomy 
that  they  operate  somewhat  independently,  but  effective 
efforts  have  been  made  toward  community  of  action 
which  should  prove  decidedly  useful  in  future  work. 
In  four  of  the  provinces  the  work  of  development  and 
transmission  is  actually  being  undertaken  by  the  gov- 
ernment, these  four  being  Nova  Scotia,  New  Bruns- 
wick, Ontario  and  Manitoba.  Neither  of  the  two  first- 
named  provinces  is  very  rich  in  easily  available  powers, 
but  there  is  an  ample  supply  for  present  requirements 
and  for  some  little  time  to  come.  In  both  these  prov- 
inces government  activities  will  prove  specially  effective 
on  account  of  the  ease  with  which  they  can  bring 
about  proper  co-ordination  with  the  lumbering  interests, 
for  the  benefit  of  which  the  streams  have  heretofore 
been  chiefly  employed. 

The  Province  of  Quebec  has  already  done  much  in 
the  improvement  of  its  streams  and  more  than  100,- 
000  hp.  of  new  development  work  has  been  moving 
along  in  this  last  year.  Ontario,  of  course,  with  its 
Hydro-Electric  Power  Commission,  is  the  chief  seat  of 
activity,  with  nearly  500,000  hp.  under  construction. 
The  commission  now  owns  more  than  1,000,000  hp.  in 


total  capacity.  In  the  western  provinces  of  Canada 
there  is  plenty  of  water  power  awaiting  development  of 
adequate  markets.  Not  a  little  work  is  being  carried 
on  in  the  general  distribution  of  light  and  power  by 
construction  and  transmission  networks,  but  until  one 
reaches  the  Pacific  and  considerable  centers  of  popula- 
tion developments  are  necessarily  limited.  Their  total 
at  the  present  time,  however,  is  something  rather  aston- 
ishing, rising  to  very  nearly  2,500,000  hp.  for  a  total 
population  of  about  9,000,000,  a  per  capita  supply  of 
power  surpassing  that  of  every  country  in  the  world 
save  Norway. 


Serious  Effects  of  Fiber  Shreds 
in  Transformer  Oil 

THE  deleterious  effect  of  water  on  transformer  oil 
has  long  been  known.  Recently  attention  has  been 
drawn  also  to  the  importance  of  the  more  complete  elim- 
ination of  other  impurities.  Of  interest  in  this  connec- 
tion is  a  series  of  experiments  by  Thomas  McLaughlin, 
described  in  a  recent  number  of  the  Electrician,  on  the 
influence  of  dust  and  small  fibers  on  the  insulating  prop- 
erties of  transformer  oils.  ParafRne  and  other  oils  sup- 
posedly pure  are  shown  to  develop  sudden  sharp  increases 
in  conductivity.  These  changes  occur  at  widely  different 
values  of  electric  stress  in  the  same  oil,  and  the  dura- 
tion of  time  of  application  is  an  important  factor.  Care- 
ful experiments  clearly  trace  the  cause  to  the  presence 
of  minute  fibers  in  the  oil.  By  microscopic  examina- 
tion the  fibers  can  be  seen,  and  the  sudden  increase  of 
conductivity  always  results  when  a  number  of  the 
fibers  link  up  end  on  end  in  the  electric  field. 

Since  insulation  is  only  an  extreme  reduction  of  con- 
ductivity, the  effects  of  impurities  are  much  greater  in 
insulators  than  in  conductors.  For  this  reason  the  in- 
sulating properties  of  any  single  substance  show  wide 
variation  under  successive  tests.  This  is  especially 
noticeable  in  compound  and  built-up  insulation.  Par- 
ticularly in  liquid  insulation  is  the  effect  of  impurities 
noticeable.  Water  with  its  powerful  dissociating  prop- 
erties, loosening  the  bonds  of  the  atoms,  if  present  even 
in  minute  quantities,  sharply  increases  the  conductivity. 

Much  of  the  insulation  used  in  transformers  is  fibrous 
in  character.  Waste  and  lint-bearing  cloths  are  also 
commonly  used  for  cleaning  purposes.  The  experiments 
mentioned  thus  raise  the  questions  whether  complete 
precaution  is  taken  against  the  passage  of  fibers  into 
the  oil,  whether  oils  should  not  be  examined  more  rig- 
idly for  impurities  of  this  character  and  whether  con- 
ductivity tests  such  as  those  described  have  not  some 
advantages  over  the  usual  breakdown  tests. 


The  Tangle  of  Existing  Frequencies 
in  Power  Service 

IT  IS  unfortunate  that  some  duly  qualified  prophet 
could  not  have  been  on  hand  in  the  early  days  of 
power  transmission  to  look  ahead  and  see  the  general 
situation  with  regard  to  standard  frequency.  As  a 
matter  of  fact,  we  are  better  off  in  this  country  than 
they  are  abroad,  at  least  in  regard  to  the  number  of 
frequencies  in  actual  use.  We  are  worse  off  in  that 
there  are  two  widely  different  and  in  a  sense  incom- 
mensurable frequencies  both  in  large  use.  By  far  the 
greater  part  of  new  plants  are  for  60  cycles,  but  there 
remain,  chiefly  as  relics  of  an  earlier  phase  of  experi- 
ence, 25-cycle  plants  to  an  aggregate  capacity  so  big 
that  a  general  change  is  for  the  present  out  of  the 
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question.  In  the  current  issue  B.  G.  Lamme  considers 
this  frequency  difficulty  with  reference  to  the  installa- 
tions in  steel  mills,  which  have  been  in  the  past  very 
generally  equipped  for  25  cycles  but  now  frequently 
make  clear  the  desirability  of  taking  on  power  from 
the  great  transmission  systems  at  the  higher  frequency. 

The  fact  is,  of  course,  that  25  cycles  is  obsolescent, 
but  this  frequency  has  been  employed  on  so  large  a 
scale  that  a  long  period  must  elapse  before  it  passes 
out  of  use.  Started  in  the  first  great  Niagara  plant  as 
a  compromise,  the  story  of  which  would  make  an  inter- 
esting bit  of  history,  it  has  persisted  there  and  has  been 
also  largely  used  in  plants,  chiefly  for  railway  purposes, 
installed  when  engineers  were  still  somewhat  skeptical 
about  building  synchronous  converters  for  the  ordinary 
frequencies.  It  also  found  use  in  isolated  plants  for 
steel  mills  where  the  low  frequency  was  often  conven- 
ient for  low-speed  motors  and  also  for  conversion  into 
direct  current.  Today  there  is  no  hesitancy  about 
building  conversion  apparatus  for  60  cycles,  and  even 
if  it  were  difficult  to  do  this,  there  would  still  remain 
the  extremely  effective  cascade  converter  with  a  com- 
mutating  frequency  cut  in  half. 

The  great  mistake  which  found  its  way  into  American 
practice  was  standardizing  two  frequencies  which,  as 
Mr.  Lamme  points  out,  wei-e  pretty  nearly  incommensur- 
able. It  would  have  been  far  sounder  practice  had  engi- 
neers possessed  the  foresight  to  use  either  50  cycles  for 
high  frequency  and  25  for  low,  or  60  and  30  cycles. 

Looking  at  the  situation  as  it  stands,  when  it  is 
desirable  to  take  60-cycle  power  in  one  of  the  low-fre- 
quency plants  Mr.  Lamme  points  out  five  ways  of  meet- 
ing the  situation — first,  by  discarding  existing  plant; 
second,  by  using  frequency  changers  up  to  the  full  capac- 
ity of  the  existing  plant,  which  is  expensive;  third,  by 
installing  additional  plant  for  the  standard  frequency 
and  holding  on  temporarily  to  the  25-cycle  plant — 
feasible  enough  in  some  cases,  but  a  mixed  sys- 
tem at  best ;  fourth,  by  changing  over  part  of  the  plant, 
leaving  the  rest  as  it  is  until  it  finally  becomes  obsolete 
— again  a  mixed  system  probably  for  a  considerable 
time;  and,  finally,  the  existing  plant  can  be  utilized 
within  limits  and  all  extensions  made  on  the  standard 
frequency.  Here  again  is  a  double  system,  but  not  a 
mixture  of  two  in  the  same  area.  Mr.  Lamme's  judg- 
ment, in  which  we  think  all  engineers  will  concur,  is 
that  it  is  not  desirable  to  generate  two  frequencies  in 
the  same  local  plant  unless  one  is  to  be  discarded 
within  a  very  short  time.  Additions  of  small  size  can 
perhaps  best  be  made  on  the  existing  frequency. 

The  big  central-station  companies  of  the  country  have 
been  subject  to  a  certain  extent  to  the  same  mixed  con- 
ditions. Rather  unwisely,  as  engineers  now  generally 
judge,  they  went  in  largely  for  25  cycles  with  the  in- 
tention of  using  synchronous  converters  instead  of  dis- 
tributing on  alternating  current.  At  25  cycles  with 
modern  lamps  the  lighting  service  gets  on  the  ragged 
edge  of  practicability,  and  as  time  goes  on  the  direct- 
current  service  is  a  less  and  less  important  part  of  the 
whole.  So  much  investment  has  been  put  in  25-cycle 
apparatus,  however,  that  it  is  better  to  stand  the  incon- 
venience than  to  scrap  the  equipment,  which  is  exactly 
the  case  in  the  steel  mills.  A  frequency-changer  outfit 
is  cheaper  in  first  cost  than  additional  generating  plant 
and  sometimes  may  afford  an  excellent  way  out  of  the 
difficulty.  Where  cheap  transmitted  power  is  available 
it  will  commonly  be  better  judgment  to  utilize  it  through 
a- frequency  changer  than  to  undertake  any  wholesale 


changes  in  the  motor  plant  to  meet  the  new  situation. 
At  all  events,  if  both  frequencies  are  actually  to  be 
used  in  the  service,  they  should  be  kept  distinct  as  far 
as  possible,  in  which  case  it  has  often  been  feasible  to 
avoid  the  use  of  frequency  changers  and  to  keep  the  two 
frequencies  independent,  letting  the  question  of  future 
growth  take  care  of  itself. 

The  whole  situation  is  an  inconvenient  one,  the  more 
so  that  the  cost  of  a  complete  change  in  frequency  is 
serious.  The  only  thing  to  do  is,  following  Mr.  Lamme's 
very  shrewd  analysis  of  the  situation,  to  treat  the  mat- 
ter symptomatically,  getting  out  of  the  tangle  by  the 
easiest  feasible  method,  which  may  lead  in  any  one  of 
several  directions. 


The  Job  of  the 

Line  Foreman 

IT  IS  being  recognized  more  and  more  that  planning 
engineering  work  is  a  function  entirely  separate  from 
executing  the  practical  details  of  that  work.  Both  have 
the  same  ultimate  object,  but  the  points  of  view  are 
sometimes  diametrically  opposite.  The  fact  that  the 
best  results  from  all  standpoints  are  obtained  where 
these  endeavors  are  handled  separately  invariably  leads 
to  this  conclusion.  To  no  other  problem  in  the  industrial 
world  has  more  thought  been  given  than  to  the  separa- 
tion of  engineering  and  construction  work,  and  none  has 
seemed  harder  to  solve.  However,  results  obtained  in 
many  enterprises  have  conclusively  proved  that  engi- 
neering and  construction  must  be  carried  on  separately 
but  handled  co-operatively.  Nowhere  in  a  central-sta- 
tion organization  has  it  been  more  difficult  to  convince 
those  interested  that  such  a  division  of  work  is  an  ad- 
vantage than  in  the  distribution  departments.  The  line 
foreman  of  old  planned  his  work  and  did  it.  He  had 
entire  control  of  the  situation,  and  the  lines  that  he 
built  remained  standing  and  gave  good  service  to  the 
customer.  But  each  foreman  had  his  own  ideas,  and 
the  result  was  a  complete  absence  of  standardization. 
The  economics  of  the  problem  were  not  considered.  The 
fact  that  the  line  foreman  in  most  cases  was  successful 
in  giving  the  customer  the  service  required  has  made  it 
difficult  to  convince  not  only  him  but  often  the  manage- 
ment also  that  better  results  and  higher  economies 
could  be  obtained  by  the  application  of  engineering 
principles. 

One  result  has  been  constant  iteration  of  the  fallacy 
that  were  the  foreman  furnished  with  definite  orders 
or  blueprints  he  would  become  merely  a  machine.  It  is 
necessary  simply  to  look  over  conditions  in  other  more 
highly  organized  forms  of  work  to  find  that  the  doing 
of  the  work  in  itself  carries  with  it  a  possibility  of 
unlimited  mental  application.  It  is  hardly  yet  possible 
to  appreciate  what  can  be  done  by  proper  routing,  by 
properly  planning  the  work  of  line  gangs,  by  saving 
time  in  all  operations,  by  labor-saving  methods  and  de- 
vices, by  competition  between  gangs — in  short,  by  doing 
a  piece  of  line  work  in  the  least  possible  time  with  the 
least  possible  expenditure  of  labor  while  still  maintain- 
ing the  quality  of  work  required  for  the  service  to  be 
given.  It  is  therefore  necessary,  in  order  that  distri- 
bution work  may  keep  up  in  efficiency  with  work  of 
other  kinds,  to  realize  that  the  line  foreman  is  losing 
nothing  of  his  importance  by  giving  up  some  of  his 
apparent  engineering  duties.  He  is  simply  relieved  of 
work  for  which  he  is  not  fitted  and  thereby  permitted 
to  spend  his  best  efforts  in  doing  the  work  that  he 
should  be  best  able  to  do. 


Frederic  Nicholls 

The  pio-neer  organizer  of  tJie  electrical  industry  of  Canada,  who  has  resigned  the  presidency  of 

the  Canadian  General  Electric  Company  to  become  chainruin 

of  its  board  of  directors 


To  THE  vision  of  Frederic  NiohoUs 
the  electrical  industry  of  Canada 
owes  much.  He  was  among^  the  first 
to  see  the  future  of  electric  lighting  and 
so  started  the  first  Canadian  incandes- 
cent lighting  system.  The  demand*  for 
electrical  equipment  which  followed  he 
supplied  by  obtaining  the  Canadian 
rights  to  manufacture  a  comprt'hensive 
line  of  electrical  apparatus.  To  use  the 
power  generated  he  promoted  street  rail- 
ways, and  then  when  the  demand  in- 
creased he  bega,n  to  urge  the  develop- 
ment of  Niagara  Falls.  To  utilize  this 
energy  he  became  interested  in  the 
pioneer  high-tension  lines  in  Canada. 
Briefly,  these  are  the  outstanding 
early  accomplishments  that  have  so 
closely  linked  the  name  of  Lieut-Col. 
Frederic  Nicholls  with  Canad'ian  elec- 
trical progress  for  so  many  years.  As 
president  of  the  Canadian  General  Klec- 
tric  Company,  essentially  a  Canadian 
organization  operating  entirely  under 
its  own  control,  he  h-as  taken  a  promi- 
nent   part    in    all    electrical    development 


in  the  Dominion.  This  company,  under 
his  personal  control  and  direction  since 
1SS9.  when  the  initial  undvrtaking  was 
formed,  has  grown  from  an  original 
investment  of  $10,000  to  current  assets 
of  $31,000,000.  With  this  record  of 
achievement,  he  recently  resigned  as 
president  to  become  chairman  of  the 
iMjard*  of  directors. 

(Colonel  Nicholls  was  born  in  Kngland 
in  1856  -and  was  educated  in  Stuttgart, 
Germany.  It  was  in  1874  that  he  came 
to  Canada.  For  seven  years  he  was 
secretary  of  the  Canadian  Manufac- 
turers' Association,  and  until  1893  he 
was  editor  and  proprietor  of  the  Cana- 
dian  Manufacturer,  which  he  founded. 
The  first  system  for  supplying  electric 
light  to  the  Canadian  home  was  the 
Toronto  Incandescent  Light  Company, 
which  came  into  being  June  26.  1SS9. 
as  the  result  of  Colonel  Nicholls"  efforts. 
Later  the  company  obtained  the  ex-- 
elusive  Canadian  rights  to  the  Edison 
lighting  system,  and  it  was  amalga- 
mated   with    the    Toronto    Electric    Light 


Company  in  1891,  giving  way  to  the 
Toronto  Construction  &  Electrical  Sup- 
ply Company,  which  acted  as  Canadian 
agent  for  the  Thomson-Houston  Com- 
pany. It  was  thus  the  immediate  parent 
of  the  Canadian  General  Electric  Com-- 
pany.  which  was  organized  on  Sept.  5, 
1S9  2.  Nor  has  Colonel  Nicholls  confined 
his  activities  altogether  to  Canada.  With 
other  prominent  Canadians  he  was  inter- 
ested in  the  Sao  Paulo  ( Brazil)  elec- 
trical consolidation  and  later,  for  a 
while,   in  the  Rio  de  Janeiro  system. 

Colonel  Nicholls  enjoys  the  honor  of 
having  been  the  only  president  of  the 
National  Electric  Light  Association 
living  outiside  of  the  United  States,  his 
election  to  that  office  taking  place  in 
189  6.  Since  then  he  has  been  elected 
an  honorary  member  of  the  association. 
He  was  gazetted  honorary  lieutenant- 
colonel  shortly  after  the  outbreak  of  the 
war  in  1914  and  took  a.  prominent  part 
in  Canadian  war  activities.  In  Jan.  20. 
1917.  he  was  appointed'  to  the  Canadian 
Senate. 
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The  Steel- Mill  Frequency  Problem 

How  to  Make  Economical  Use  of  60-Cycle  Purchased  Energy  in  a 
Plant  with  25-Cycle  Equipment  Is  One  of  the  Problems  that  Con- 
front the  Steel  Industry — Six  General  Methods  in  Arriving  at  a  Solution 

By  B.  G.  LAMME 

Chief  Engineer  Westingkouse  Electric  &  Manufacturing  Company 


WITH  the  coming  of  large  central  power 
stations  for  the  general  supply  of  electric 
service  of  all  kinds  the  frequency  of  60 
cycles  has  been  brought  into  more  general 
use.  Consequently,  in  considering  the  purchase  of 
power  from  the  large  supply  companies,  the  steel  mills 
are  now  confronted  with  the  problem  of  utilizing  60 
cycles  to  best  advantage  in  plants  which  were  originally 
designed  for  25-cycle  equipment.  Various  suggestions 
have  been  made  from  time  to  time  as  to  how  to  handle 
this  situation  in  its  various  forms.  Probably  as  good 
a  way  as  any  to  attack  the  problem  would  be  to  classify 
the  various  methods  by  which  the  double-frequency 
situation  could  be  met.  These  methods  may  be  stated  as 
follows,  although  the  order  in  which  they  are  given  has 
no  relation  to  their  expediency  or  importance: 

1.  Rebuilding  or  rendering  obsolete  existing  plant 
and  replacing  it  entirely  with  60  cycles. 

2.  Conversion  of  60-cycle  purchased  power  to  25 
cycles  by  frequency  changers  and  operating  in  connec- 
tion with  existing  plant.  This  retains  the  advantage  of 
the  existing  25-cycle  system,  but  means,  however,  con- 
siderable losses  due  to  the  freqency  changers. 

3.  Allowing  the  existing  25-cycle  plant  to  remain  in 
service  and  installing  new  generating  and  motor  equip- 
ment for  60  cycles.  This  would  allow  purchased  60-cycle 
power  to  be  utilized  in  connection  with  the  new  generat- 
ing plant.  It  involves,  however,  a  more  or  less  mixed 
system  throughout  the  plant. 

Retaining  the  Existing  Plant 

4.  Retaining  the  existing  25-cycle  plant  for  those 
parts  of  the  service  where  25  cycles  is  materially  better 
and  changing  other  parts  to  60  cycles  for  use  on  pur- 
chased power.  This  could  be  continued  until  the  old 
plant  and  equipment  became  obsolete.  It  would  probably 
mean  a  mixed  system  throughout  the  mills  for  years  to 
come. 

5.  Utilizing  the  existing  plant  within  certain  areas 
and  applying  60-cycle  purchased  power  to  extensions 
and  new  areas.  This  involves  a  double  system,  but  not  a 
general  mixture  of  two  systems  in  the  same  areas. 
Eventually,  if  the  purchased  power  proved  more  satis- 
factory than  the  local  supply,  the  latter  could  gradually 
be  discarded.  This  method  means,  however,  that  in  the 
new  areas  the  60-cycle  energj'  would  be  applied  to  low- 
speed  motors  as  well  as  all  other  apparatus. 

Looking  at  the  matter  broadly,  it  does  not  seem 
advisable  to  generate  two  separate  frequencies  in  the 
local  plant.  If  25  cycles  is  the  existing  frequency,  it  is  not 
desirable  to  put  in  an  additional  generating  plant  at  60 
cycles,  unless  such  new  equipment  is  to  be  of  greater 
capacity  than  that  already  installed.  In  the  latter  case 
it  might  be  advisable  to  put  in  the  additional  plant  of 


Note. — The   above   paper   was    presented    at   a  joint   meeting    of 
A.  I.  E.  E.  and  A.  I.  and  S.  E.  E.  at  Pittsburgh,  April  16,  1921. 


60  cycles,  simply  with  the  understanding  that  the  older 
small  25-cycle  plant  would  soon  be  superseded  entirely. 
In  other  words,  the  only  condition  under  which  the 
two  frequencies  should  be  mixed  in  the  one  generating 
plant  is  where  one  of  them  is  to  be  abandoned  entirely 
within  a  reasonably  short  time.  Wherever  the  addi- 
tional plant  is  to  be  less  in  size  than  the  plant  already 
installed,  or  where  it  simply  represents  the  normal 
growth,  then  it  appears  that  it  would  be  better  to  put 
in  the  additional  plant  at  the  same  frequency  rather 
than  mix  the  two  frequencies. 

Service  Should  Not  Be  Mixed 

Some  of  the  large  central  stations  throughout  the 
country  have  encountered  a  similar  problem.  In  some 
of  these  cases  both  25-cycle  and  60-cycle  generating 
units  have  been  installed  in  the  same  power  plant,  but 
as  a  rule  they  supply  quite  different  service  and  areas. 
For  instance,  the  25-cycle  service  will  be  utilized  almost 
entirely  by  conversion  to  direct  current,  and  within  a 
given  district  this  will  apply  exclusively.  In  other 
cities  the  60  cycles  may  be  represented  by  entirely 
separate  power  plants  supplying  outlying  districts 
mostly,  a  large  part  of  the  application  being  by  direct 
service  instead  of  by  conversion  to  direct  current.  As 
far  as  the  writer  knows,  in  general  the  two  services  are 
not  mixed  indiscriminately.  In  the  earlier  days,  when 
60-cycle  service  came  into  considerable  demand  in  con- 
nection with  25-cycle  plants,  frequency  changers  for 
giving  60  cycles  were  installed  in  many  cases.  As  the 
60-cycle  service  grew,  instead  of  adding  more  frequency 
changers,  whose  sole  function  is  to  change  frequency, 
not  to  generate  power,  the  practice  has  been  to  install 
60-cycle  generating  units  often  in  separate  power  plants, 
the  existing  frequency  changers  then  being  used  as  a  tie 
between  the  two  plants.  In  cases  where  the  capacity  of 
the  two  power  plants  has  been  considerable  compared 
with  the  capacity  of  the  frequency  changers  tying  them 
together  there  have  been  certain  conditions  of  unusual 
stresses  in  the  frequency  changers  at  times  of  severe  load 
conditions.  In  other  words,  if  the  link  tying  the  two 
plants  together  is  a  relatively  weak  one,  sometimes  it 
may  be  broken.  This  problem  of  the  two  frequencies 
has  been  one  of  long  standing  with  the  central  power 
stations,  and  as  the  present  solutions  are  more  or  less 
a  development  from  experience,  this  is  possibly  an 
indication  that  steel  mills  should  follow  along  somewhat 
similar  lines. 

Using  Two  Frequencies  in  One  Plant 

It  has  been  suggested  that  in  the  application  of  60 
cycles  to  steel  mills  this  frequency  might  be  used 
largely  for  one  kind  of  service,  such  as  the  motor- 
generators  or  rotaries  for  producing  direct  current. 
In  this  way  the  60-cycle  service  need  not  be  distributed 
so  generally  throughout  the  mills,  but  would  simply  be 


922 


ELECTRICAL     WORLD 


Vol.  77,  No.  17 


supplied  to  the  converting  machinery,  which  is  not 
scattered  through  the  mills  in  the  same  way  as  the 
motor.s.  Moreover,  the  modern  60-cycle  synchronous 
motor-generator  is  just  as  cheap  and  economical  as  its 
25-cycle  competitor — cheaper  in  some  cases — while  the 
60-cycle  rotary  converter,  if  transformers  are  included, 
approaches  pretty  close  to  the  25-cycle  in  general  operat- 
ing characteristics. 

In  existing  mills,  however,  changing  to  60  cycles 
would  mean  replacing  or  remodeling,  at  very  consider- 
able expense,  the  existing  motor-generators  and  rotaries, 
and  unless  the  future  growth  of  such  apparatus  is  to 
be  very  large  compared  with  that  already  installed,  this 
reconstruction  or  replacement  might  prove  in  the  end 
to  be  relatively  expensive — perhaps  as  expensive  as  the 
installation  of  frequency  changers,  which  would  allow 
the  continuation  of  the  existing  25-cycle  frequency. 
Even  if  the  existing  machinery  is  more  or  less  out  of 
date,  unless  it  has  uneconomical  characteristics,  it  can 
probably  be  kept  in  service  for  many  years  to  come,  for 
much  of  this  machinery  is  well  built  and  of  durable 
construction  and  may  still  have  twenty  to  thirty  years 
of  good  operative  life.  In  fact,  some  of  the  motor- 
generators  and  rotary  converters  which  have  been  in 
operation  for  ten  to  twenty  years  in  steel  mills  appear 
to  be  as  good  as  when  first  installed,  and  it  will  be  diffi- 
cult to  justify  their  obsolescence  and  replacement. 

Something  might  be  said  further  regarding  fi-equency 
changers.  As  stated  before,  the  function  of  the  fre- 
quency changer  is  simply  to  change  frequency  at  a  con- 
siderable expense  in  power.  There  are  other  objections 
outside  of  inefficiency  which  count  against  the  frequency 
changer,  but  these  probably  would  not  be  dominating 
or  controlling  in  themselves.  On  the  face  of  it  the 
frequency  changer  seems  to  furnish  such  a  simple  solu- 
tion of  the  frequency  problem  that  in  some  instances  it 
might  pay  to  sacrifice  other  considerations  in  favor  of 
simplicity. 

Proper  Pole  Combinations  for  25-Cycle 
Frequency  Changers 

It  must  be  kept  in  mind,  in  the  first  place,  that  there 
are  no  means  for  getting  the  exact  60  to  25  relation 
with  an  economical  type  of  machine,  for  the  numerical 
ratio  of  60  to  25  allows  only  a  24-10  pole  combination, 
which  represents  a  rather  low  speed  except  for  units  of 
enormous  capacity.  If  any  other  more  economical  com- 
bination of  poles  is  chosen,  such  as  10-4  or  14-6,  then 
with  a  60-cycle  supply  system  some  other  frequency  than 
25  cycles  will  be  obtained.  The  10-4  pole  combination 
gives  24  cycles,  while  the  14-6  pole  combination  gives 
25.7  cycles.  Therefore,  for  either  of  these  combinations, 
it  would  be  necessary  to  change  the  steel-mill  frequency 
slightly,  for  it  would  be  almost  impossible  to  get  any 
general  power  company  to  change  its  frequency  of  60 
cycles.  Naturally,  if  either  of  the  above  combinations 
were  to  be  adopted,  the  10-4  pole  would  be  preferable 
from  the  standpoint  of  the  frequency  changer  itself. 
However,  there  might  be  some  question  regarding  the 
use  of  24  cycles  instead  of  25  cycles  in  steel-mill  applica- 
tions, for  this  means  a  general  reduction  of  4  per  cent 
in  the  speed  of  all  the  synchronous  and  induction  motors. 
Thus  the  choice  of  the  most  advantageous  speed  for  the 
frequency  changer  may  possibly  represent  a  material 
disadvantage  in  the  motor  equipment.  Again,  the  u.se 
of  the  14-6-pole  frequency  changer  would  mean  increas- 
ing the  mill  frequency  about  3  per  cent,  which  should 
not  be  as  objectionable  as  a  reduction  of  4  per  cent. 


However,  the  14-6-poIe  combination  would  not  represent 
nearly  as  cheap  frequency  transformation. 

As  an  offset  to  the  cost  of  the  frequency  changer  and 
its  losses,  there  may  be  considerable  saving  over 
the  installation  of  corresponding  capacity  in  additional 
power-generating  plant.  In  installing  new  or  additional 
power  plant  the  cost  of  the  electric  machinery  represents 
but  a  small  part  of  the  total  cost,  and,  unquestionably, 
the  extra  buildings  and  equipment  to  go  with  the  fre- 
quency changer  would  be  very  materially  less  than  that 
of  additional  generating  plant.  This  saving  in  first  cost 
in  some  cases  might  go  a  long  way  toward  offsetting  the 
losses  of  the  frequency  changer,  especially  in  those  cases 
where  50-cycle  power  can  be  obtained  at  a  very  low 
rate.  However,  no  definite  statement  can  be  made  as  to 
the  comparative  costs,  because  each  case  would  have  to 
be  worked  out  individually. 

Pole  Ratios  Must  Be  Same  for  Parallel 
Operation 

As  soon  as  two  or  more  frequency  changers  are  to  be 
installed  in  one  plant,  these  to  be  operated  in  parallel 
with  each  other  and  with  the  existing  generating  plants, 
then  complication  comes  in,  possibly  to  such  an  extent 
as  to  cause  most  of  the  simplicity  of  the  scheme  to  be 
lost.  The  synchronizing  and  proper  paralleling  of  two 
or  more  frequency  changers  with  each  other  and  with 
their  respective  power  plants  is  one  of  the  "fussy" 
things  which  can  be  carried  out  successfully,  but  which 
nobody  likes. 

Attention  should  be  called  to  the  fact  that  if  any 
particular  combination  of  frequency  changer  sets  is 
chosen,  such  as  represented  by  10-4  poles  or  by  14-6 
poles,  then  this  exact  ratio  must  be  retained  throughout, 
if  additional  frequency  changers  are  ever  to  be  added 
to  the  plant.  It  is  obviously  impossible  to  parallel  two 
combinations  of  poles  which  do  not  have  the  same  ratio. 

As  to  the  capacities  of  such  apparatus  which  are 
practicable  in  single  units,  10-4-pole  sets  of  5,000-kva. 
rating  have  been  offered  recently  by  manufacturers. 
However,  for  larger  ratings  than  5,000  kva.  certain 
difficulties  arise,  as  the  next  possible  pole  combination 
is  20-8,  which  represents  just  half  of  the  speed.  In 
consequence,  even  with  a  10,000-kva  set,  halving  the 
speed  will  probably  more  than  offset  the  gains  in  cost 
and  efficiency  resulting  from  larger  capacities.  One 
would  assume,  in  consequence,  that  two  5,000-kva.  units 
would  be  preferred  to  one  10,000-kva.  unit,  and  pre- 
sumably this  is  correct  if  the  two  units  can  be  operated 
independently.  For  parallel  operation,  however,  the 
added  complexity  might  be  considered  sufficient  to  offset 
a  slight  increase  in  cost  of  the  larger  unit. 

Cost  of  Frequency-Changer  Sets  Varies 

For  costs  and  efficiencies  of  such  apparatus  the  follow- 
ing approximate  figures  are  suggested : 

For  a  5,000-kva.  set,  including  auxiliaries,  switch- 
board appliances,  etc.,  from  $10  to  $11  per  kva.  The 
combined  efficiency  will  be  approximately  92  per  cent  or 
better  at  full  load  and  89  per  cent  or  better  at  half  load. 

For  a  10,000-kva.  set,  having  20-8  poles,  the  cost  per 
kva.  could  be  taken  roughly  at  $11  to  $12.  No  figures 
for  efficiency  have  yet  been  worked  out. 

Neither  of  the  above  approximations  includes  cost  or 
efficiency  of  stepdown  transformers. 

There  is  one  other  class  of  electric  machinery  used 
in  steel  mills  on  which  the  effect  of  frequency  has  not 
vet  been  considered,  namely,  the  induction-motor  speed- 
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regulating  sets  which  have  come  into  use  to  a  consider- 
able extent  in  recent  years.  There  are  three  types  of 
such  speed-regulating  appliances  in  use  today,  all  of 
them  requiring  commutating  machinery,  namely,  (a) 
those  in  which  the  secondai-y  electrical  power  of  the  in- 
duction motor  is  transformed  into  the  mechanical  power 
and  utilized  as  such,  (b)  where  the  secondary  electrical 
power  is  transformed  into  direct  current  and  utilized, 
and  (c)  where  the  secondary  power  is  transformed 
from  the  variable  or  adjustable  frequency  of  the 
secondary  to  some  fixed  frequency  such  as  that  of  the 
line  and  thus  utilized.  The  first  of  these  schemes 
involves  polyphase  commutating-type  motors,  while  the 
second  requires  rotary  converters  and  the  third  requires 
commutator-type  frequency  changers,  which  are  a  more 
recent  development  than  the  other  types  of  machinery 
mentioned. 

From  the  standpoint  of  commutation,    (a)    and    (c) 


taking  the  future  tendencies  and  growths  into  account. 
In  many  cases  it  appears  that  the  large  existing  25- 
cycle  local  systems  should  be  retained  at  least  until  such 
time  as  the  need  for  replacement  is  more  obvious  than 
at  present.  Unless  the  future  service  of  the  mill  shows 
strong  indications  of  going  almost  entirely  to  60  cycles, 
a  mixed  generating  plant  is  not  to  be  recommended.  In 
those  cases  where  existing  25-cycle  power  and  pur- 
chased 60-cycle  power  are  both  to  be  used,  they  should 
at  first  have  their  own  individual  services  or  areas,  as 
far  as  possible,  to  avoid  indiscriminate  mixing  of 
services  throughout  the  mills  and  to  avoid  frequency 
changers,  with  their  attendant  losses,  unless  conditions 
are  such  as  to  warrant  their  use.  In  general,  where  both 
frequencies  are  liable  to  be  used  for  some  time  to  come 
and  there  is  any  real  necessity  for  a  tie  between  the  two, 
frequency  changing  becomes  a  necessity.  However,  as 
central-station  service  has  now  become  quite  reliable, 


CHANGING  CONDITIONS  HAVE  TAKEN  AWAY   MOST  OF  THE  ADVANTAGES  OF  25-CYCLE  ENERGY 


present  advantages  in  first  cost,  general  performance 
and  efficiency  at  25  cycles,  as  compared  with  60  cycles, 
while  method  (b),  involving  rotary  converters,  makes 
its  best  showing  at  60  cycles,  although  all  three  arrange- 
ments ai-e  practicable  at  both  frequencies.  Arrange- 
ments (a)  and  (c)  allow  satisfactory  operation  both 
above  and  below  the  synchronous  speed  of  the  induction 
motor,  whereas  (b)  has  heretofore  been  worked  only 
below  synchronism,  although  auxiliary  means  may  be 
found  for  this  scheme,  just  as  with  the  other  two,  for 
successfully  passing  the  synchronous  speed  condition. 
All  these  methods  of  speed  control  could  doubtless  be 
used  to  a  considerable  extent,  depending  upon  the  con- 
ditions and  the  application ;  but  as  they  can  be  operated 
successfully  on  both  25  cycles  and  60  cycles,  apparently 
they  will  have  no  controlling  influence  on  the  choice  of 
frequency. 

There  is  no  good  general  solution  to  this  frequency 
problem,  and  each  case  must  be  handled  on  its  merits. 


there  is  not  the  need  for  a  tie  between  two  frequencies 
that  was  formerly  the  case,  so  that  doubtless  in  many 
cases  frequency  changers  can  be  dispensed  with. 

In  case  of  a  new  plant,  even  where  it  expects  to 
generate  its  own  power,  in  general  it  should  be  installed 
at  60  cycles,  if  located  in  a  60-cycles  district,  simply  on 
account  of  future  possibilities.  There  is  no  question 
whatever  that  future  central  stations  will  supply  power 
for  general  purposes  at  60  cycles  within  certain  large 
districts,  the  trend  being  too  strong  to  be  changed  or 
controlled.  In  other  large  districts  it  will  be  principally 
at  25  cycles,  as  in  the  territory  served  by  Niagara,  for 
instance.  There  will  be  still  other  cases  where  both 
frequencies  will  be  used,  simply  because  the  field  for  25 
cycles  is  already  so  large  that  60  cycles  cannot  replace 
it.  In  consequence  of  this  mixed  service  the  ultimate 
solution  of  the  general  supply  problem  may  mean  60 
cycles  for  general  purposes  with  25  cycles  as  an  auxil- 
iary supply. 
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Output  of  Nine  Electric  Systems  in  1920 
Exceeded  1,000,000,000  Kw.-Hr.Each 


"Electrical  World"  Survey  Indicates  that  in  1920  Seventy -one 
Light  and  Power  Companies  of  United  States  and  Canada 
Reported  Individual  Output  Exceeding  100,000,000   Kw.-Hr. 


G" 


ROWTH  in  the  electric  light  and  power  in- 
dustry reaches  such  large  yearly  proportions 
that  an  annual  census  of  operations  is  neces- 
sary in  order  to  keep  the  statistics  of  the 
industry  in  such  form  as  to  be  of  real  use.  Facts 
which  hold  true  one  year  are  entirely  superseded  dur- 
ing the  year  succeeding,  and  other  more  astounding 
data  take  their  place.  Probably  no  other  American 
industry  can  show  as  great  advances  from  year  to  year, 
and  certainly  no  other  industry  can  surpass  the  growth 
of  the  electric  light  and  power  industry  during  the  past 
decade. 

In  line  with  its  policy  of  keeping  in  most  intimate 
touch  with  the  operations  of  the  central  generating 
plants  of  the  country,  the  Electrical  World  has  just 
completed  a  survey  of  the  electric  generating  and  dis- 
tributing companies  of  the  United  States  and  Canada 
having  an  annual  output  in  excess  of  100,000,000  kw.-hr. 
in  1920.  The  results  of  this  survey  are  most  aston- 
ishing. A  similar  survey  undertaken  last  year  indi- 
cated that  in  1919  there  were  only  six  companies 
distributing  in  excess  of  a  billion  kilowatt-hours,  five 
of  which  were  operating  in  the  United  States  and  one 
in  Canada.  The  present  investigation  indicates  that 
nine  electrfc  light  and  power  companies  distributed 
over  a  billion  kilowatt-hours  of  electrical  energy  in 
1920.  Of  these  nine  companies,  seven  were  operating 
in  the  United  States  and  two  in  Canada.  Such  a  growth 
is  most  remarkable  in  view  of  the  very  material  de- 
crease in  the  power  load  during  the  months  of  October, 
November  and  December  which  was  reported  by  virtu- 
ally all  the  large  electric  generating  and  distributing 
companies  of  this  country  and  Canada.  It  is  probable 
that  had  industrial  depression  not  settled  over  the  con- 
tinent during  the  past  fall  and  winter,  some  twelve 
companies  would  have  reported  an  output  of  more 
than  a  billion  kilowatt-hours  in  1920. 

Eighty  Companies  with  an  Output  Over 
1,000,000,000  Kw.-Hr.  in  1920 

Table  II  is  believed  to  be  a  complete  list  of  the  elec- 
tric light  and  power  companies  and  electric  railway 
companies  of  the  United  States  and  Canada  with  an 
output  in  excess  of  100,000,000  kw.-hr.  during  1920, 
giving  also  their  total  output  and  the  amount  and  date 
of  their  peak  load.  Table  I  lists  these  companies  by 
sections  of  the  country  and  gives  the  proportion  of  the 
output  which  was  generated  and  purchased  and  also  the 
distribution  of  the  energy  between  light  and  power  cus- 
tomers and  electric  railways. 

Seventy-one  electric  light  and  power  companies  and 
nine  electric  railway  companies  reported  an  output  in 
excess  of  100,000,000  kw.-hr.  in  1920.  The  total  output  of 
these  electric  light  and  power  companies  was  33,190,- 
281,511  kw.-hr.  Deducting  the  output  of  the  Canadian 
companies  gives  27,109,529,800  kw.-hr.  as  the  total  out- 


put of  the  electric  light  and  power  companies  in  the 
United  States  having  an  annual  output  in  excess  of 
100,000,000  kw.-hr.  This  would  indicate  that  about  59 
per  cent  of  the  total  output  of  the  central  generating 
stations  of  this  country  is  distributed  by  sixty-six  com- 
panies out  of  the  total  5,700  electric  companies  operating 
during  1920. 

The  Niagara  Falls  Power  Company  easily  leads  the 
country  in  output.  It  is  also  the  only  company  with  an 
output  in  excess  of  two  billion  kilowatt-hours.  The 
Commonwealth  Edison  Company  of  Chicago  is  second, 
followed  by  the  Pacific  Gas  &  Electric  Company  and 
the  Sierra  &  San  Francisco  Power  Company,  the  out- 
put of  the  last  two  companies  being  combined.  A 
glance  at  Table  II  shows  that  these  three  companies  have 
also  led  the  industry  for  the  past  four  years.  There 
are  several  companies  whose  output  was  just  under 
100,000,000  kw.-hr.,  and  these  companies,  under  usual 
business  conditions,  must  undoubtedly  have  appeared 
in  this  tabulation. 

Larger  Companies  Are  Well  Scattered 
Over  the  Country 

The  larger  electric  generating  and  distributing  com- 
panies are  fairly  well  scattered  over  the  country, 
although  most  concentrated  in  the  industrial  sections. 
It  is  rather  surprising  that  the  intensely  industrial 
New  England  section  reports  no  company  with  an  out- 
put in  excess  of  a  billion  kilowatt-hours.  Perhaps  one 
of  the  most  interesting  facts  to  be  drawn  from  the 
survey  is  the  large  part  that  the  South  Atlantic  States 
are  playing  in  the  electrical  development  of  the  country. 
The  figures  for  this  section  are  even  more  impressive 
when  the  fact  is  taken  into  consideration  that  in  some 
Southern  states  the  electrical  energy  generated  by 
private  plants  is  in  certain  industries  in  excess  of  that 
purchased  by  these  industries  from  the  central  gen- 
erating stations. 

The  wide  use  of  electrical  energy  in  the  Pacific  Coast 
States  is  emphasized  in  the  two  companies  reporting 
over  a  billion  kilowatt-hours'  output  and  the  ten  other 
companies  with  an  output  in  excess  of  100,000,000 
kw.-hr.  No  other  section  of  the  country  can  show  a 
better  record. 

A  study  of  the  reported  outputs  reaching  more  than 
100,000,000  kw.-hr.  in  1920  shows  that  privately  owned 
plants  compose  almost  the  entire  list.  Only  two  munic- 
ipal generating  plants  are  found,  both  of  which  are 
in  the  Pacific  States.  The  almost  total  absence  of 
municipal  plants  is  not  so  remarkable  when  the  fact 
is  considered  that  electric  light  and  power  plants  of 
this  class  are  mostly  small  and  serve  as  a  rule  but  one 
community,  while  one  privately  owned  plant  may  cover 
a  territory  embracing  many  separate  municipalities. 
Moreover,  large  cities  which  support  municipal  light 
and  power  plants  are  generally  served  by  private  com- 
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Table  I-Data  on  Generated  and  Purchased  Output  of  Largest  Generating  and 
Distributing  Systems  in  the  United  States  and  Canada  During  1920 


Section  and  System 


Rank 

in 
C'niry 


NewEnnlanfl  Stntes: 

New  England  Power  Company 

Edison  Klectric  Illuminating  Company  of  Boston 

Narragansett  Electric  Lighting  Company    

Turners  Falls  Power  &  E-lectric  Company 

New  Bedford  Gas  &  Fdison  Light  Company 
Hartford  Electric  Light  Company 

Middle  Atlantic  States: 

Niagara  Falls  Power  Company 

New  Y  rk  Edison  Company 

Public  Service  Electric  (  ompany  ,  -  , 
Philadelphia   Electric  Company 

DuMuesne  Light  Company 

Buffalo  General  Electric  Company 

Niagara,  Lockport  &  Ontario  Power  Company. .  , 

United  Electric  Light  &  Power  Company 

Pennsylvania  Power  &  Light  Company-  . 

Brooklyn  Edison  Company 

Adirondack  Power  &  Light  Corporation  ,  - . 

Pennsylvania-Ohio  Power  &  Light  Company 

Rochester  Gas  &  Electric  Corporation 

Metropolitan  Edison  Company 

Scranton  Electric  Company 

South  Atlantic  States: 

Southern  Power  Company 

Pennsylvania  Water  &  Power  Company 

Consolidated  Gas,  Electric  Light  &  Power  Co.  of  Baltimore  , 
Georgia  Railway  &  Power  Company  .  .  . 

Potomac  Electric  Power  Company  .  .  

Virginia  Railway  &  Power  Company  

Appalachian  Power  Company 


East  North  Central  States: 

Commonwealth  Edison  Company 

Detroit  Edison  Company 

Cleveland  Electric  Illummating  Company     .    . 

Consumers  Power  Company 

Michigan  Northern  Power  Company     

Northern  Ohio  Electric  Corporation 

Union  Gas  &  Electric  Company 

Toledo  Railways  &  Light  Company 

Columbus  Railway,  Power  &  Light  Company.  . 

Acme  Power  Company 

Dayton  Power  &  Light  Company 

Indianapolis  Light  &  Heat  Company 

Indiana  and  Michigan  Electric  Company 

West   North  Central  States: 

Mississippi  River  Power  Company 

North  American  Company  (JVIi.ssouri  System) .  . 
North  American  Company  (Wisconsin  System). 

Minneapolis  General  Electric  Company 

Great  Northern  Power  Company 

Kansas  City  Power  &  Light  Company 

Empire  District  Electric  Company 

Nebraska  Power  Company 

East  South  Central  Stales: 

Alabama  Power  Company 

Tenne3.see  Power  Company 

West   South  Central  States: 
Texas  Power  &  Light  Company 

Mauniain  States: 

Montana  Power  Company 

Utah  Power  &  Light  Company 

Idaho  Power  Company 

Colorado  Power  Company 


Pacific  States: 

Pacific  Gas  &  Electric  Company 

Soutliern  Cahfornia  Edi.=ion  Company 

Puget  Sound  Power  &  Light  Company 

Great  W' extern  Power  Company 

Wasiiington  Water  Power  Company 

San  Joaquin  Light  &  Power  Corporation 

Portland  Railway,  Light  &  Power  Company 

Southern  Sierras  Power  Co.  &  Nevada-California  P  we 

Los  Angeles  Bureau  of  Power  &  Light 

California-Oregon  Power  Company 

Tacoma  Department  of  Light  and  Water .    . 
Northwestern  Electric  Company 

Canada: 

Shawinigan  Water  &  Power  Company 

Ontario  Power  Company 

Montreal  Light,  Heat  &  Power  Consolidated 

Toronto  Power  Company 


Electric  R  lilway  Con  parties: 

Interborough  I'  apid  Transit  Company 

West  Penn  )  ailways  Company 

Brooklyn  I' apid  Transit  Company 

Philadelphia   Rapid  Transit  Company 

Boston  Elevated  Railways  Company 

Pennsylvania  R.R.  Co.,  Long  Island* Power  t^lant. 

Kansas  City  Railways  Company 

New  York  Central  B  ailroad  Company 

Twin  City  Rapid  Transit  Company 


26 
32 
46 
47 
69 
71 


I 

4 
10 

n 

13 
18 
21 
4 
29 
33 
39 
41 
50 
61 
65 


14 
20 
27 
37 
45 
48 
58 


2 
9 
15 
23 
40 
42 
43 
49 
56 
60 
62 
66 
70 


17 
25 
31 
34 
44 
52 
57 
67 


22 
28 


55 


6 
19 
51 
64 


3 
7 
24 
30 
35 
36 
38 
53 
54 
59 
63 
68 


12 
16 


Generated  and  Purchased  Output 


Kw.-Hrs. 
Generated 


217,868,000 
377.276,200 
207.900  000 
197.097,030 
107,599,3921 
94.000,000 


Kw.-Hrs. 
Purchased 


1 


2,328. 
842. 
892, 
910 
807, 
117, 
144 
406 
411 
382 
205 
255 
185 
133, 
105 


326,064 
260,806 
339,164 
065,068 
314,770 
081,600 
769,880 
622,147 
639,501 
963,027 
500,000 
537,150 
010,252 
657,230 
,813,032 


709,073,620 
494,624,400 
190,415,747 
263,254,299 
225,994,70! 
208,517,000 
137,000,000 


L883, 570,000 
1,002,283,600 
682,557.097 
458,708,927 
257,752.195 
213,825,011 
234,634,375 
65,682,760 

137,701,000 
129,618,270 
114,416,094 
103,693,910 


641,353,000 
163.832,003 
323,415,493 
302,670,501 
229,020,840 
109,096,054 
132,224,470 
114,200,500 


477,686,491 
428,649,835 


159,939.831 


1,103,620.644 
519,854,000 
184,843,000 
116,707,472 


1,349, 
1.045 
415 
407, 
351, 
285, 
292 
175, 
169, 
142 
119 
110 


615,458 
553,156 

389,000 
460,730 
087,900 
265,000 
023,900 
045,183 
489,210 
404,975 
886,334 
103,594 


1,140,759,076 

1,016,070,500 

685,279,265 

649,748,800 


816,603,610 
498,353,000 
401,492.451 
125,879,870 
246,312,170 
198,880,070 
189,172,898 
157,132,366 
139,711,248 


Total  Output 


213.050,000 

17,800,000 

5.332,000 

15,829,500 

None 

9,000,000 


None 

95,842,452 

20,560,808 

262,625 

3,086,636 

427,211,810 

347,696,580; 

38,344,681 

None 

None 

71,600.000 

None 

8,591,338 

336,800 

10,574,440 


36,800,372 

None 

239,295,100 

30,466,991 
None 
None 

11,700,000 


None 

22,400 

None 

17,386,171 

None 

33,284,952 

None 

142,147,850 

None 
None 
None 
None 


2,810,000 

307,779,044 

75,204.251 

56,806.150 

125,890 

66,843,564 

16.515,750 

None 


10,402,570 
None 


None 


None 

None 

None 

40,820 


126,063,215 

33,920,935 

57,376,800 

1,117,024 

None 

14,271,000 

295,071 

59,625 

None 

620,843 

711,840 

2,722,495 


None 

45,525,554 

215.049,492 

None 


None 

26,623,000 

88,256 

223,147.464 

None 

859,837 

None 

None 

None 


430,918,000 
395,076.738 
213.232,000 
212.926,530 
107,599,392 
103,000,000 


2,328, 
938, 
912 
910 
810 
544 
492 
444 
41  I 
382, 
277 
255 
193 
133 
116 


326,064 
103,258 
899,972 
327,693 

,401,406 
293,410 
466,460 
966,828 
639,501 
963,027 

,100,000 
537,150 
601,590 

,994,030 

,387,472 


Per  Cent 
of  Total 
Output 
of  Sect'n 


15  4 
14  1 
7  6 
7  6 
3  8 
3  7 


19  2 
7  7 
7  5 
7  5 
6  7 
4  5 
4  0 
3  7 
3  4 
3  1 
2  3 
2  I 
1  6 
1  1 
1    0 


745,873,992 
494,624,400 
429,710,847 
293,721,290 
225,994,701 
208,517,000 
148,700,000 


1,883, 
1,002, 
682. 
476. 
257, 
247, 
234, 
207, 
153, 
137, 
129, 
114. 
103, 


570,000 
306,000 
557,097 
095,098 
752,195 
109,963 
634,375 
830,610 
626.000 
701,000 
618.270 
416,094 
693,910 


644,163,000 
471,611,047 
398,619,744 
359.476.651 
229.146,730 
175.939.618 
148.740.220 
114.200,500 


488,089,061 
428,649,835 


159,939,831 


1,103,620,644 
519,854,000 
184,843,000 
116,748,292 


1,475 
1,079, 
472 
408, 
351, 
299, 
292, 
175, 
169, 
143 
120, 
112 


678,673 
474,091 
765,800 
577,754 
087,900 
536,000 
318,971 
104,808 
489,210 
025,818 
,598,174 
736,089 


1,140,759,076 

1,061,596,054 

900,328,757 

649,748,800 


816,603,610 
524,976,000 
489,748.451 
349.027,334 
246,312,170 
199,739,907 
189,172,898 
157,132,366 
139,711,248 


Distribution  of  Energy 


Light  and 
Power 


16  8 
111 
9  7 
6  6 
5  1 
4  7 
3  3 


16  7 
8  9 
5  5 
4  2 
2  3 
2  2 


19  0 
13  9 


29  4 
25  8 


12  7 


36  4 
17  9 
6  1 
3  8 


381.218,000 
395,076,738 

180,497.030 
95,468,792 
94,000,000 


2,318,848,901 
816,683,334 
653,186,298 

604,340,557 
468,716,410 


389,964,147 

380,952,107 
258,500,000 
212,448,736 
138,754,995 
117,347,137 
94,680,312 


429.710,847 

240,724,193 
136,787,425 
156,082,000 


856,000,000 
520,000,000 
370,401,910 
257,012,895 
185,277,974 


179.177,053 


122,982,095 
114,416,094 
103,693,910 


302,658,115 
366,884,619 
359,476,651 

175,939,618 
148.740.220 


931.676.544 
i  16.7.48,292 


763.082.400 


381.160.226 
334,854,093 
294,165,000 
223,799,000 
175,104,808 
169,489,210 
143,025,818 
120,598,174 


870,000,000 
561,573,800 


None 
None 
None 
None 
None 
None 
70,807,706 


None 


Railways 


49,700,000 
12,305,864 

32,429,500 

12,130,600 

None 


9,477,163 
121,419,924 
259,713,674 

206,060,849 
75,577,000 

55,002,68i 

2,010,920 
18,600,000 
43,088,414 
54,846,595 
16,646,893 
21,707,160 


I 


None 
52,997,097 
89,207,276 
52,435,000 


146,306,000 
162,557,097 
105,693,188 
739,300 
61,831,989 

■28,653,557 


6,636,175 
None 
None 


168,952,932 

31,735,125 

None 


None 
None 


171,944,100 
None 

3i6,'39V,69i 

27,417,528 

16,233,807 

5,371,000 

68,519,971 

None 

None 

None 

None 


30,328,757 
88,175,000 


816,603,610 
524,976,000 
489,748,451 
349,027,334 
246,312,170 
199,739,907 
118,365,192 

i39,7lY,248 
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panies    as   well.      Such 
conditions  do  not  tend 
to  produce  large  munic- 
ipal plants  with  great 
outputs.    It  is  of  inter- 
est to  the  student  of  the 
problem    to    study    the 
source  of  the  electrical 
energy    which    is    dis- 
tributed by  these  larger 
companies.  Statistics  of 
the    industry    compiled 
since  electrical  energy 
became  one  of  the  chief 
sources  of  power  indi- 
cate that  as  the  number 
of  large  generating  sta- 
tions has  increased  and 
long  high-tension  trans- 
mission lines  have  been 
extended   over   wide 
areas  there  has  normal- 
ly been   an   increasing 
tendency   for   small 
plants  to  discard  their 
generating    equipment 
and     purchase    energy 
from    the    larger    and 
more  economically  op- 
erated   systems.    Many 
new  stations  have  been 
installed  of  which  the 
sole  function  is  to  dis- 
tribute    to     customers 
the  energy  produced  by 
others.      It    is    evident 
from  the  data  in  Table 
I    that    this    tendency 
toward  functioning   as 
a  distributing  company 
rather  than  as  both  a 
generating  and  distrib- 
uting   company    has 
gained     considerable 
headway   among   the 
larger  systems  of  the 
country.    The  extent  to 
which    the   large    com- 
panies  are  purchasing 
power  for  distribution 
to   their   customers   is 
rather  surprising.     Of 
the  sixty-six  American 
light   and   power   com- 
panies,    only     twenty- 
four   do   not   purchase 
energy    and    only    six 
purchase  more  energy 
than  they  generate  in 
their  own  plants.     Of 
the   nine   electric   rail- 
way   companies    listed 
only  four  purchased  a 
portion  of  their  energy 
and  only  one  purchased 
more    energy    than    it 
generated.    In  years 
past    most    companies 


have  purchased  power  from  other  public  utilities  only  at 
irregular  intervals  when  there  was  an  abnormal  request 
for  energy  beyond  the  rating  of  their  own  generating 
stations.  The  accompanying  tabulation  would  indicate 
that  such  an  arrangement  is  now  rather  the  exception 
than  the  rule  and  that  a  majority  of  the  large  electric 
distributing  companies  are  purchasing  a  high  percentage 
of  their  total  output.  Two  possible  causes  for  these  con- 
ditions are  applicable.  First,  many  of  these  companies  are 
able  to  purchase  a  large  portion  of  their  power  from  other 
public  utilities  cheaper  than  they  can  generate  it  them- 
selves, owing  to  the  facilities  for  cheap  development  in 
the  locality,  such  as  water  power,  having  been  acquired 
by  other  generating  companies.  Second,  a  comparatively 
high  initial  investment  in  plant  and  equipment  of  various 
kinds  is  needed  to  generate  the  additional  power  which 
is  purchased.  In  the  first  case  the  arrangement  is 
permanent,  while  in  the  second  case  a  lowering  in  con- 
struction and  equipment  prices  as  well  as  a  more  favor- 
able money  market,  including  a  lower  rate  of  interest, 
will  undoubtedly  enable  a  large  portion  of  these  com- 
panies to  construct  additional  units  on  their  systems 
and  to  curtail  their  purchased  power  to  enough  for 
emergencies  only.  It  is  estimated  that  at  the  present 
time  the  central  generating  plants  of  this  country  are 
deficient  in  generating  units  to  the  extent  of  about 
2,800,000  kw.  Many  companies  indicate  that  they  in- 
tend making  large  extensions  to  their  generating  equip- 
ment just  as  soon  as  prices  and  the  industrial  conditions 
warrant. 

A  few  companies  were  unable  to  report  their  output 
as  distributed  between  that  sold  for  light  and  power 
purposes  and  that  sold  to  electric  railways.  From  those 
making  such  a  distribution,  however,  it  is  possible  to 
state  that  about  three  out  of  every  four  generating 
systems  sell  a  portion  of  their  power  to  electric  rail- 
ways. In  most  cases  the  energy  sold  to  electric  rail- 
ways is  less  than  12  per  cent  of  the  total  output,  but 
some  of  the  larger  companies,  such  as  the  Southern 
California  Edison  Company,  report  a  distribution  of 
from  25  to  30  per  cent  of  their  total  output  to  electric 
railways. 

Reports  from  electric  railway  generating  plants  indi- 
cate that  only  nine  such  plants  generated  more  than 
100,000,000  kw.-hr.  in  1920.  Only  one  of  these  com- 
panies sold  a  small  portion  of  its  energy  to  electric 
light  and  power  customers.  With  but  two  exceptions 
all  these  companies  are  operating  in  the  New  England 
and  Middle  Atlantic  states.  With  the  exception  of  the 
Interborough  Rapid  Transit  Company,  operating  in 
Greater  New  York,  and  the  West  Fenn  Railway  Com- 
pany, operating  in  the  Pittsburgh  district,  none  of  the 
electric  railway  companies  shows  such  large  gains  in 
output  during  the  past  four  yeai-s  as  are  shown  by  prac- 
tically all  the  large  electric  light  and  power  companies. 
The  electrical  energy  consumed  by  electric  railways 
varies  to  a  large  extent  directly  as  the  population  of 
the  territory  served,  while  the  electrical  energy  dis- 
tributed by  electric  light  and  power  companies  varies 
not  only  with  the  population  but  also  with  the  ex- 
tent to  which  that  population  is  converted  to  the  use 
of  electricity  both  for  light  and  power.  It  should  be 
noted,  however,  that  the  peak  load  of  the  electric  rail- 
way companies  increased  in  every  instance  over  that  re- 
ported for  1919,  and  that  the  dates  of  the  peak  loads 
all  occurred  within  thirty  days  of  one  another,  with 
the  exception  of  that  reported  by  the  West  Penn  Rail- 
way Company. 
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Testing  for  Phase  Rotation  in 
Three-Phase  Circuits 

In  Field  Measurements  It  Is  Often  Necessary  to  De- 
termine Whether  Current  Is  Leading  or  Lagging — 
Methods  Requiring  Little  cr  No 
Auxiliary  Apparatus 

By  F.  a.  Kartak 

Formerly  Director  Standards  Laboratory,  University  of  Wisconsin 

IN  PREVIOUS  articles  in  these  columns  by  H.  M. 
Crothers  and  the  writer*  relating  to  the  testing  of 
instrument  transformers  use  was  made  of  voltages  and 
currents  displaced  in  phase  in  connection  with  the 
determination  of  instrument-transformer  phase  angles. 
In  the  case  of  field  testing  work  the  suggestion  was 
made  that  adjacent  phases  of  a  three-phase  system  be 
used  for  voltage  and  current  circuits,  thus  giving  a 
power  factor  of  approximately  50  per  cent.  It  was 
further  assumed  that  the  tester  has  means  of  knowing 


•See  Electrical  World^  March  15  and  July  19,  1919.  and  Feb.  7 
and  June   12.  1920. 


whether  the  power  factor  so  obtained  is  lagging  or 
loading,  that  is,  whether  the  current  is  lagging  or  lead- 
ing the  voltage  in  phase  position. 

Some  of  the  field  methods  of  testing  for  phase  rota- 
tion to  ascertain  whether  the  power  factor  is  leading 
cr  lagging  which  have  been  used  by  the  standards 
laboratory  of  the  University  of  Wisconsin  are  shown  in 
the  table,  which  includes  most  of  the  necessary  informa- 
tion, references  to  the  original  articles  describing  them 
being  also  indicated.  This  table  gives  specific  directions 
for  obtaining  lagging  current  at  50  per  cent  power 
factor,  but  the  methods  are  suitable  for  broad  applica- 
tion in  determining  phase  rotation. 

The  miniature  three-phase  induction  motor  called  for 
in  method  No.  2,  which  is  shown  at  (a)  in  the  figure, 
may  be  conveniently  carried  in  a  meterman's  tool  kit. 
By  connecting  the  terminals  of  the  stator  to  the  leads 
of  the  three-phase  power  supply  the  direction  of  rotation 
of  the  squirrel-cage  rotor  indicates  directly  the  direction 
of  phase  rotation.  The  only  objection  to  this  method  is 
that  the  meterman  is  required  to  carry  this  additional 
apparatus. 

In  method  No.  1  the  resistance  and  reactance  of  equal 


Classification  of  Methods  of  Testing  for  Phase  Rotation 


Method 


No. 


Description 


Resistance — 

Reactance — 

Voltmeter 

Method 


Induction 
Motor 
Method 


Watt-hour 

Meter- 
Resistance 
Method 


Lamp 

and 

Inductance 

Method 


Apparatus 
Required 


Resistance  and 
reactance  of 
equal  value 
Indicating  volt- 
meter with  range 
1.4  times  line 
voltage 


Miniature 

squirrel-cage 

rotor  induction 

motor 


Single  phase 
induction  watt- 
hour  meter 
High  non-induc- 
tive resistance 
(about  10,000 
ohms  for  110 
volt  circuits) 


Two  incandescent 
electric  lamps  of 
equal  voltage  and 
wattage  rating 
One  high  react- 
ance coil  (voltage 
circuit  of  induc- 
tion watt-hour 
meter) 


Connections 


Wortt-hour         Load 
me+er 


Lamp-' 


For  Lagging  Current  50  Per  Cent 

Power  Factor  Connexit 

Meter  Circuits  as  follows: 


Voltage  circuit  across  phase 

(1  —  2) 

Current  circuit  across  phase 

(3  —  1) 

if  voltmeter  indicates 

approximately  137  per  cent 

of  line  voltage 


Voltage  circuit  across  phase 

(1  —  2) 
Current  circuit  across  phase 

(3  —  1) 

if  rotation  is  in  the  direction 

1—2  —  3 


Voltage  circuit  across  phase 

(1  —  2) 
Current  circuit  across  phase 

(3  —  1) 

if  meter  operates  faster  when 

voltage  circuit  is  connected 

across  phase  (2  —  3)  than  when 

connected  across  phase    (1  —  2) 


Voltage  circuit  across  phase 

(1  —  2) 

Current  circuit  across  phase 

(3  —  1) 

if  lamp   (A)  is  brighter 

than  lamp   (B) 
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value  are  connected  in  series  across  one  phase  and  a  volt- 
meter is  connected  from  their  common  junction  to  the 
third  phase  wire.  If  the  voltmeter  indicates  approx- 
imately 37  per  cent  of  the  line  voltage,  phase  1-2  leads 
phase  2-3  by  120  deg.    If  the  voltmeter  indicates  approx- 


DEVICES  USED  FOR   DETERMINING   PHASE  ROTATION 

AS  SHOWN  IN  TABLE 

(a)  Miniature  induction  motor  (method  2).  (b)  and  (c)  Con- 
venient non-inductive  resistances  (metliod  3).  (d)  Lamp  and  meter 
scheme  has  the  advantage  that  this  equipment  need  not  be  car- 
ried,  but  may  be  obtained  wherever  tests  are  made. 

imately  137  per  cent  of  line  voltage,  phase  1-2  lags  the 
phase  2-3.  The  only  objection  to  the  use  of  this  method 
is  that  it  also  requires  a  meterman  to  carry  additional 
equipment. 

Method  3  requires  only  the  use  of  a  non-inductive 
resistor  of  high  value  (about  10,000  ohms  for  ilO-volt 
circuits),  such  as  shown  at  (b)  or  (f)  in  the  figure. 
By  testing  the  service  watt-hour  meter  in  the  usual 
manner  with  a  portable  standard  watt-hour  meter,  after 
connecting  the  high  resistance  in  series  with  the  voltage 
circuit  of  the  service  meter  and  after  connecting  the 
voltage  and  current  circuits  of  the  meter  to  adjacent 
phases  of  the  power  supply,  the  50  per  cent  lagging 
power-factor  connection  is  the  one  which  shows  the 
service  meter  to  be  operating  the  slower  in  the  two  tests. 
While  this  method  requires  the  meterman  to  carry  only 
a  small  resistor,  which  may  be  of  the  Ward-Leonard 
enameled  type  or  may  consist  of  a  short  fiber  tube 
packed  with  powdered  chalk  and  carbon  dust  as  shown 
at  (6)  and  (c),  it  is  not  extremely  satisfactory  in  that 
it  requires  the  meterman  to  set  up  and  make  two  test 
runs  before  he  is  certain  his  connection  is  the  cor- 
rect one. 

Method  4  is  now  being  used  and  recommended  by  the 
standards  laboratory  since  it  requires  the  use  of  only 
such  equipment  as  the  meter  tester  always  carries  with 
him  or  can  find  available  at  almost  every  installation. 
By  connecting  in  star  to  the  three-phase  supply  leads 
two  similar  incandescent  electric  lamps  and  a  reactor 
(such  as  the  voltage  circuit  of  the  service  meter  or  the 
portable  standard  watt-hour  meter)  it  wall  be  observed 
that  the  filament  of  one  lamp  will  operate  more  brightly 
than  that  of  the  other,  depending  upon  the  direction  of 
phase  rotation.  A  50  per  cent  lagging  power  factor  is 
obtained  by  connecting  the  current  coil  or  load  circuit 
of  the  meters  to  the  phase  to  which  are  connected  the 
two  lamps,  and  the  voltage  circuit  of  the  meter  to  the 


phase  terminals  to  which  are  connected  the  bright  lamp 
and  the  meter  coil.  At  (d)  is  shown  all  of  the  equip- 
ment necessary  for  making  a  test  of  this  kind,  this 
equipment  as  shown  having  been  assembled  for  use 
about  the  laboratory. 


Indirect  Ceiling  Fixtures  Provide  Even 
llluiuination  for  Library 

EVENLY  distributed  and  adequate  illumination  has 
been  obtained  for  a  large  library  on  the  Pacific 
Coast  by  indirect  lighting  fixtures  mounted  close  to 
recesses  in  the  ceiling.  These  recesses  are  shaped  to 
provide  the  correct  distribution  of  light.  So  well  was 
the  design  carried  out  that  practically  no  shadows  were 
formed  on  the  floor,  and  the  illumination  produced  is 
practically  ideal  for  the  purpose  for  which  it  is  in- 
tended. 

The  lamp  bulbs  are  supplied  from  a  circuit  carried  in 
a  l-in.   tl8-mm.)   conduit  fastened  to  the  beams  of  the 


RECESSES    IN    CEILING    ARE    SO    SHAPED 

AS  TO  GIVE  CORRECT  DISTRIBUTION 

OF  LIGHT  FROM   INDIRECT 

FIXTURES 


INDIRECT    FIXTURES   GIVE   ADEQUATE   ILLUMINATION 
IN    THIS   LIBRARY 

upper  ceiling,  taps  being  taken  off  of  the  line  at  points 
directly  above  the  lighting  fixtures.  A  good  idea  of  the 
wiring  construction  may  be  obtained  from  the  cross- 
section  through  these  ceiling  recesses.  From  the  half- 
tone the  excellent  distribution  of  light  can  be  readily 
seen. 


Canadian  Developments  Now  274  Hp.  per  1,000  of  Population 


One  feature  of 
Canadian  progress 
has  been  the 
development  of 
numerous  small 
plants  for  industrial 
purposes 


There  are  many 

undeveloped  sites 

that  will  be  available 

for  power 

purposes  as  the 

needs  of  the 

Dominion  increase 


A  —  Wh  itemund  Falls. 
Nelson  River,  Manitoba, 
an  undeveloped  site. 

B — St.  Margaret's  Bay 
development  on  the 
Northeast  and  Indian 
Rivers,  Nova  Scotia,  which 
will  serve  the  city  of 
Halifax. 

C — Cameron  Palls  plant 
on  the  Nipigon  River, 
Ontario,  which  is  a  pan 
of  the  Ontario  Hydro- 
Klectrlc  Power  Commis- 
sion s  development  serv- 
ing the  Thunder  Bay 
system. 

D — ^High  Palls  develop- 
ment Jn     the     Mississippi 
River  in  Ontario,  showing 
power  house,   penstock  and  gatehouse. 
Rideau  system.  Ontario  Hydro-Electric 


This  is  a  part  of  the 
Power  Comm:s.<iion. 


ultimate  capacity  of  16S.O00  hp. 


13 — A  possible  site  on 
the  Nahave  River  in  Nova 
Scotia,  known  as  Indian 
Falls. 

P — Ragged  Palls  on  the 
Sepreaun  River.  New 
Brunswick,  which  offers 
possibilities  as  a  futur*^ 
development.  There  is  also 
another  important  site  at 
Big  Falls. 

G-^The  second  pitch  of 
the  Grand  du  Bonnet 
Falls.  Winnipeg  River. 
Manitoba.  This  part  of 
the  river  is  now  in  the 
process  of  development  by 
the  Winnipeg  Power  Com- 
pany and  will  total  ini- 
tially 56.000  hp.  with  an 
Slave  Falls  is  also  another 


possible  site  for  power  development  on  the  Winnipeg  River. 
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Canada  Shows  Rapid  Hydro  Development 

Work  Completed  or  Under  Way  During  1920  Totals  650,000 
Hp. — Total  Developments  of  the  Dominion  Now  Stand 
at   2,460,000  Hp. — Ontario   Shows  the   Greatest  Progress 

By  J.  B.  CHALLIS 

Director  of  Water  Power  Dominion  of  Canada,  Ottawa,  Out. 


IN  SPITE  of  the  outstanding  facts  that  financial 
and  commercial  conditions  are  still  far  from  normal 
and  that  costs  of  construction  are  prohibitive  for 
all  but  absolutely  necessary  undertakings,  a  review 
of  the  year's  work  in  hydro-electric  matters  in  Canada 
shows  considerable  progress  and  encouragement  for  the 
future.  The  total  development  work  completed  or  under 
construction  in  1920  represented  approximately  650,000 
hp.  of  installed  capacity.  The  total  developed  hydro- 
electric power  in  the  Dominion  now  stands  at  2,460,000 


had  been  some  confusion  existing  between  the  work 
carried  on  in  the  various  provinces  and  that  done  by  the 
central  government.  Arrangements  have  also  been 
reached  with  the  Quebec  authorities  so  that  all  pre- 
liminary investigatory  work  will  be  standardized  and 
the  results  co-ordinated  with  those  of  the  other  prov- 
inces. 

Reviewing  the  development  work  in  Nova  Scotia  in 
1920,  it  has  been  shown  that  this  province  contains  a 
number  of  conveniently  located  and  economic  sites,  that 


POSSIBLE   SITES   FOR   WATHK   POWER   IN    CANADA,   SHOWING   THE   ESTIMATBTD  CAPACITY 


hp.  Taking  the  population  at  9,000,000  (estimate  tabled 
in  the  House  of  Commons  April  6,  1920),  the  develop- 
ment per  1,000  of  population  is  274  hp.,  a  figure  far 
ahead  of  the  United  States  and  ahead  of  any  other  coun- 
try in  the  world  except  Norway. 

The  Province  of  Ontario  still  leads  in  magnitude  of 
development  under  construction,  the  total  being  approxi- 
mately 500,000  hp.  during  1920.  The  Province  of  Que- 
bec comes  next  in  order  of  development  activity,  while 
Nova  Scotia  and  New  Brunswick  have  entered  on  an 
active  policy  of  provincial  government  development  of 
their  water-power  resources.  Great  activity  has  also 
been  showm  in  organized  general  hydrometric  investi- 
gation and  the  planning  of  further  development.  With 
the  exception  of  Quebec,  all  of  this  work  has  been 
transferred  to  or  co-ordinated  by  the  Dominion  Water 
Power  Branch.  On  July  19,  1920,  the  Hydrometric 
Survey  of  Canada  was  established  by  Dominion  order- 
in-council,  the  work  to  be  conducted  under  the  supervi- 
sion of  the  Director  of  Water  Power.    Previouslv  thefe 


the  development  work  under  construction  represented 
over  15,000  installed  hp.,  and  that  a  good  start  has  been 
made  on  organized  and  systematic  development. 

The  first  projects  undertaken  by  the  Nova  Scotia 
Power  Commission  and  commenced  in  1920  were  the 
St.  Margaret's  Bay  development,  to  supply  the  city  of 
Halifax,  and  a  hydro-electric  system  for  the  county  of 
Lunenburg.  The  St.  Margaret's  Bay  development  is  the 
first  hydro-electric  plant  of  considerable  size  in  the 
province.  It  consists  of  two  separate  generating  sta- 
tions— the  Tidewater  generating  station,  at  the  head  of 
St.  Margaret's  Bay  near  the  mouth  of  Northeast  River, 
designed  to  give  6,900  hp.,  and  the  Mill  Lake  generating 
station,  on  Northeast  River,  to  give  3,920  hp.,  a  present 
total  for  the  two  stations  of  10,820  hp.,  with  an  ultimate 
capacity  of  15,000  hp.  Storage  is  also  under  construc- 
tion at  several  points.  These  developments  are  intended 
to  supply  the  city  of  Halifax,  and  it  is  expected  that 
some  power  will  be  available  next  August. 

The  Lunenburg  system  is  designed  to  supply  Mahone, 
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Lunenburg,  Riverport  and  other  communities  in  that 
county.  An  exi.sting  plant  on  the  Mushamush  River 
has  been  taken  over  and  e.xtended,  plans  are  practically 
completed  for  a  new  development,  and  a  third  is  being 
considered,  so  that  the  water  of  this  river  may  be  used 
three  times. 

Other  considerable  plans  are  in  hand  by  the  commis- 
sion, though  not  yet  actually  under  construction,  includ- 
ing the  Sheet  Harbor  project,  with  an  installation  of 
25,000  hp.,  to  supply  New  Glasgow,  Stellarton,  Trenton 
and  other  places,  and  the  industries  of  Pictou  County, 
and  the  Bear  River  project  for  stations  of  1,200  hp.  and 
7,500  hp.  to  supply  Digby  and  other  towns  and  pro- 
jected industries.  Among  industrial  concerns,  the  Sissi- 
boo  Pulp  &  Paper  Company  installed  2,600  hp.  and  other 
companies  about  1,700  hp.,  of  which  part  was  for  both 
industrial  and  utility  purposes. 

Progress  in  New  Brunswick 

In  New  Brunswick  progress  in  1920  consisted  of  more 
than  18,000  hp.  installed  or  under  construction  with  a 
number  of  developments  in  immediate  prospect.  Expert 
investigation  has  shown  that  ample  water-power  re- 
sources and  facilities  are  available,  and  the  New  Bruns- 
wick Electric  Power  Commission  (formed  in  1920)  has 
instituted  the  work  described  below. 

For  the  supply  of  the  city  of  St.  John  and  district  the 
following  three  projects  have  been  thoroughly  investi- 
gated: Musquash  River,  8,000  hp. ;  Lepreau  River, 
12,000  hp.;  Magaguadavis  River,  15,000  hp.  Construc- 
tion work  has  been  commenced  on  the  Musquash  plant, 
where  three  units  totaling  11,000  hp.  will  be  installed. 

Investigations  are  being  niiade  with  a  view  to  develop- 
ing 8,000  hp.  on  the  Shogomoc  River  and  8,000  hp.  from 
two  sites  on  the  Pokick  River.  Investigations  have  been 
made  with  the  object  of  supplying  the  towns  in  the 
North  Shore  districts  from  the  Tetagouche  River,  on 
which  four  developments  can  be  made  totaling  10,000 
hp.  and  which  has  considerable  storage  available.  It  is 
expected  to  complete  arrangements  with  the  Bathurst 
Lumber  Company,  which  has  a  9,000-hp.  plant  under 
construction,  to  supply  power  to  this  district  until  the 
commission's  plant  is  installed. 

The  more  important  new  industrial  work  under  con- 
struction in  1920  includes  2,400  hp.  by  Eraser's,  Ltd., 
for  pulp  work;  2,000  hp.  added  by  the  Maine  &  New 
Brunswick  Power  Company;  3,000  hp.  by  Canadian 
Cottons,  Ltd.,  and  9,000  hp.  by  the  Bathurst  Lumber 
Company. 

Among  the  principal  undertakings  either  completed 
or  commenced  in  Quebec  during  the  year  were  those  of 
the  Cedar  Rapids  Company,  21,600  hp.;  the  Shawinigan 
Company,  42,000  hp. ;  the  Laurentide  Company,  42,000 
hp. ;  the  Lothiniere  Lumber  Company,  1,680  hp.;  La 
Corporation  d'Energie  de  Montmagny,  3,600  hp. ;  Price 
Brothers  &  Company,  Chicoutimi,  17,600  hp. ;  city  of 
Riviere  du  Loup,  525  hp. ;  Southern  Canada  Power  Com- 
pany, Drummondville,  7,000  hp.,  and  Canadian  Consoli- 
dated Rubber  Company,  St.  Jerome,  450  hp.  The  total 
new  power  development  work  approximated  137,000  hp., 
and  a  number  of  other  large  projects  seem  assured  of 
commencement  in  the  coming  season. 

Ontario  Shows  Largest  Development 

In  pursuance  of  the  co-operative  agreement  made  in 
1919  between  the  Hydro-Electric  Power  Commission  of 
Ontario  and  the  Department  of  the  Interior,  the  Do- 
minion Water  Power  Branch  is  now  responsible  for  all 


basic  investigation  respecting  water  resources,  while 
the  province  undertakes  the  detailed  investigation  for 
and  construction  of  actual  developments.  Under  the 
agreement  a  special  bureau  of  the  Dominion  Water 
Power  Branch  has  been  formed  to  deal  with  the  work, 
with  headquarters  at  Ottawa;  the  stream  measurement 
and  investigatory  studies  have  been  largely  extended, 
and  a  very  thorough  inventory  and  analysis  of  developed 
and  undeveloped  water-power  and  storage  resources  is 
in  course  of  preparation. 

Among  the  important  investigatory  work  that  falls 
naturally  under  the  heading  "Ontario,"  and  to  which 
much  time  and  labor  have  been  devoted  during  the  past 
year,  there  may  be  mentioned  the  studies  on  the  St. 
Lawrence  River  and  on  the  regulation  of  the  Lake  of  the 
Woods  for  storage  purposes. 

The  installation  of  two  new  units  of  20,000  hp.  each 
by  the  Hydro-Electric  Power  Commission  in  the  plant 
formerly  owned  by  the  Ontario  Power  Company  at 
Niagara  Falls,  and  of  a  3,500-hp.  plant  at  High  Falls 
on  the  Mississippi  River,  near  Perth,  to  supply  the 
Rideau  System,  were  completed  in  1920.  The  great 
development  at  Queenston,  on  the  Niagara  River,  has 
made  substantial  progress  in  spite  of  serious  labor 
troubles,  and  it  is  expected  to  commence  supply  in 
September  next.  This  plant,  with  an  initial  installation 
of  five  60,000-hp.  units  and  designed  for  an  ultimate 
capacity  of  540,000  hp.,  is  greatly  needed  to  meet  the 
present  power  shortage.  The  development  on  the  Nipi- 
gon  River  to  supply  Port  Arthur,  Fort  William  and 
district,  with  an  initial  installation  at  25,000  hp.  and  an 
ultimate  capacity  of  75,000  hp.,  is  now  supplying  power 
from  the  first  unit.  At  Ranney's  Falls  in  the  Trent 
River,  near  Campbellford,  the  construction  has  been 
commenced  of  a  10,000-hp.  plant  to  supply  the  central 
Ontario  system.  The  total  capacity  of  plants  now  owned 
by  the  Hydro-Electric  Power  Commission  is  stated  to  be 
over  1,000,000  hp. 

In  the  list  of  private  developments  the  Big  Eddy  Dam 
on  Spanish  River  at  Algoma,  to  create  a  15,000-hp.  site 
for  the  International  Nickel  Company,  was  completed. 
Among  the  more  important  plants  under  construction 
were  those  of  the  Spruce  Falls  Company  on  the  Kapus- 
kasing  River,  11,600  hp.  for  a  pulp  mill;  the  Abitibi 
Power  &  Paper  Company,  24,000  hp.  at  Twin  Falls, 
expected  to  be  completed  next  April ;  plants  on  the  Stur- 
geon River  and  Vermilion  River  by  the  Spanish  River 
Pulp  &  Paper  Company;  an  extension  of  9,000  hp.  by 
the  Great  Lakes  Power  Company  at  Sault  Ste.  Marie; 
a  plant  of  4,500  hp.  by  Canadian  Cottons,  Ltd.,  on  the 
Cornwall  Canal,  and  others. 

It  vfiW  thus  be  seen  that  in  Ontario  in  1920  there  was 
approximately  500,000  hp.  of  hydro-electric  development 
under  construction. 

Winnipeg  Developments  Most  Important 
in  Manitoba 

The  city  of  Winnipeg's  hydro-electric  plant  at  Point 
du  Bois,  on  the  Winnipeg  River,  consisted  at  the  end  of 
1919  of  eight  units  totaling  46,400  hp.,  the  headworks 
and  draft  tubes  being  completed  for  an  additional  eight 
units.  Early  in  1920  contracts  were  let  for  extensions 
to  the  power  house  and  for  three  additional  units  of 
6,900  hp.  each,  at  a  total  cost  of  $300,000  and  to  be 
completed  by  Sept.  1,  1921.  An  additional  transmission 
line  at  a  cost  of  $700,000  is  now  nearing  completion. 
The  total  capacity  of  this  plant  will  then  be  67,100  hp. 
The  ultimate  capacity   is  sixteen   units,  totaling  more 
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than  100,000  hp.  The  Winnipeg  Electric  Railway  Com- 
pany, which  gives  a  general  electric  light  and  power 
supply  in  addition  to  operating  the  street  railway,  has 
a  plant  on  the  Pinawa  Channel  of  the  Winnipeg  River 
of  which  the  capacity  was  28,200  hp.  Recent  improve- 
ments to  the  channel,  increasing  the  head,  and  improve- 
ments to  the  plant  have  increased  the  maximum  capacity 
to  37,600  hp.  This  company  also  controls  a  further 
development  under  construction  on  the  same  river, 
referred  to  below  under  the  head  of  the  Winnipeg  River 
Power  Company. 

It  is  of  interest  to  note  that  the  combined  eiforts  of 
the  city  and  the  Winnipeg  Electric  Railway  Company 
to  supply  electric  power  at  low  rates  have  borne  marked 
results  in  the  development  of  manufacturing  industries. 
In  number  of  factories  and  value  of  product  Winnipeg 


groups  of  communities  linked  up  to  separate  systems 
and  so  to  design  each  such  system  that  it  m,ight  even- 
tually become  a  link  in  the  general  provincial  system. 
The  commission  immediately  undertook  the  supply  of 
power  to  Portage  la  Prairie,  56  miles  (90  km.)  from 
Winnipeg,  the  power  to  be  purchased  in  bulk  from  the 
hydro-electric  plant  of  the  city  of  Winnipeg,  transmitted 
at  66,000  volts  by  the  commission  and  delivered  in  bulk 
to  Portage  la  Prairie. 

Since  that  date  the  operations  of  the  commission  have 
developed  with  considerable  rapidity  along  broad  but 
conservative  lines.  Power  was  turned  on  to  the  Portage 
la  Prairie  line  on  Aug.  16,  1920,  and  in  the  meantime 
the  matter  of  supplying  other  municipalities  in  central 
and  southern  Manitoba  was  investigated  and  in  a  num- 
ber of  cases  undertaken.    During  the  year  the  construc- 
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now  ranks  as  the  fourth  manufacturing  city  in  Canada, 
and  in  the  consumption  of  electric  energy  per  annum, 
per  head  of  population  (823  kw.-hr.)  it  is  surpassed  by 
few  cities  in  the  world. 

It  should  also  be  noted  that  the  power  available  from 
the  Winnipeg  River  exceeds  400,000  minimum  twenty- 
four-hour  continuous  horsepower  from  nine  sites  within 
80  miles  (129  km.)  of  Winnipeg,  sufficient  to  meet  all 
requirements  for  many  years  to  come. 

The  Winnipeg  River  Power  Company  has  commenced 
construction  on  a  site  at  Lac  du  Bonnet  on  the  Winnipeg 
River  designed  for  an  initial  development  of  56,000  hp. 
and  an  ultimate  capacity  of  168,000  hp. 

The  Manitoba  Power  Commission,  created  by  the  elec- 
trical power  transmission  act  of  1919,  was  formed  for 
the  purpose  of  distributing  electrical  energy  throughout 
the  province,  and  it  was  authorized  either  to  purchase 
or  to  generate  power  for  the  supply  of  any  community 
where  this  was  economically  feasible.  The  intention 
was  not  to  confine  operations  to  water  power,  but  where 
it  was  more  advisable  to  supply  fuel-generated  power  to 


tion  of  transmission  lines  was  commenced  to  the 
municipalities  of  Roland,  Carman,  Morden,  Oakville, 
Winkler,  Manitou  and  Gladstone,  involving  a  transmis- 
sion network  of  some  175  miles  (281  km.),  and  investi- 
gations were  also  carried  on  with  a  view  to  supplying 
Emerson,  Oakville,  Rollin,  Minnedosa,  Virden  and  other 
municipalities  that  had  petitioned  for  a  supply. 

While  no  actual  development  has  occurred  in  Saskatche- 
wan during  the  year,  considerable  progress  has  been 
made  in  organization  of  the  large  and  important  project 
to  divert  and  elevate  water  from  the  South  Saskatche- 
wan River  for  supply  to  Moose  Jaw,  Regina  and  other 
cities  and  towns  throughout  the  dry  belt  of  south  Sas- 
katchewan. 

No  developments  have  taken  place  in  the  Province  of 
Alberta  during  1920,  but  the  future  possibilities  are 
large  and  promising.  The  Peace,  Athabasca  and  Slave 
Rivers  in  the  north  possess  a  number  of  excellent  power 
sites,  and  the  apparently  imminent  mineral  developments 
in  that  region  will  probably  lead  to  early  development  of 
some  of  these  water  powers  for  which  applications  have 
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already  been  received.  Investigations  are  being  made 
with  a  view  to  increasing  the  storage  for  the  Bow  River 
developments  and  also  with  respect  to  power  projects  in 
the  Spray  Lake  district. 

In  British  Columbia  also  the  basic  work  of  investiga- 
tion is  carried  out  by  the  Dominion  Water  Power  Branch 
under  a  co-operative  agreement  with  the  Provincial 
Water  Rights  Branch,  in  force  since  1913,  and  in  view 
of  the  large  amount  of  data  and  length  of  period  these 
investigations  cover,  a  comprehensive  summary  and 
analysis  of  the  water-power  resources  of  the  province 
was  commenced  in  1920. 

While  these  resources,  estimated  at  3,000,000  hp., 
include  many  accessible  and  favorable  sites,  the  actual 
construction  work  in  1920  was  in  comparatively  small 
units  for  individual  mines  and  other  purposes.  Plans 
are,  however,  well  advanced  for  a  number  of  large  de- 
velopments, and  among  these  may  be  mentioned  that  of 
the  Bridge  River  Power  Company  at  Seton  Lake  for  an 
initial  development  of  50,000  hp.,  with  an  ultimate 
capacity  with  storage  of  360,000  hp. 

An  outstanding  feature  of  the  year  in  water-power 
history  was  the  acquisition  by  the  British  Columbia 
Electric  Railway  Company  of  the  Western  Power  Com- 
pany of  Canada  and  its  39,000-hp.  plant  at  Stave  Falls. 
This  is  stated  to  have  brought  the  total  investment  of 
the  company  in  British  Columbia  to  $65,000,000. 

During  the  past  year  the  Dominion  Water  Power 
Branch  took  over  the  administration  of  the  water  powers 
in  the  Yukon  Territory  formerly  administered  by  the 
Mining  Lands  and  Yukon  Branch.  The  development  of 
the  mining  industry  is  almost  entirely  dependent  upon 
the  development  of  water  power,  and  during  the  year  a 
hurried  inspection  and  preliminary  estimates  were  made 
of  the  available  power  resources  in  the  Mayo  district. 
The  Yukon  and  Northwest  Territories  are  well  supplied 
with  water  power,  and  important  applications  have  been 
received  for  their  development.  It  is  intended  to  carry 
out  more  detailed  investigation  this  season. 


water  and  which  would  turn  with  great  quickness  in 
response  to  a  comparatively  slow  movement.  It  is 
under.stood  that  the  most  important  part  of  the  con- 
struction will  consist  of  three  reservoirs  formed  by 
walls  500  yd.  long  and  25  yd.  high,  measured  from  the 
bed  of  the  river.  The  Minister  said  that  he  expected  the 
Ranee  plant  to  develop  30,000  hp.  or  40,000  hp. 


France  to  Undertake  the  Development  of 
Tidal  Power 

THE  much-discussed  plan  to  develop  tidal  power  in 
France  has  been  brought  nearer  to  realization  by 
the  inclusion  in  the  budget  of  the  Minister  of  Public 
Works  of  an  item  appropriating  2,500,000  francs  for 
the  construction  of  machinery  at  the  mouth  of  the 
Ranee  River  with  this  object  in  view.  The  plan  is 
simple.  The  Ranee  has  a  30-ft.  tide.  Enormous  reser- 
voirs will  be  constructed  into  and  out  of  which  tide 
water  will  flow  through  openings  holding  turbines. 
When  the  tide  rises  the  turbines  will  turn,  .and  when 
the  tide  runs  out  they  will  also  be  kept  in  revolution. 

"France  must  use  all  her  natural  forces,"  the  Min- 
ister of  Public  Works  said  in  support  of  the  proposed 
appropriation.  "To  the  white  coal  of  our  mountains 
and  the  green  coal  of  our  fields  we  are  going  to  add  the 
blue  coal  which  the  length  of  our  seaboard  renders 
available  to  an  enormous  extent."  He  added  that  the 
work  of  construction  would  be  done  by  a  French  firm, 
and  that  he  had  already  received  applications  for  con- 
cessions of  power.  He  said  soundings  were  now  going 
on  at  the  mouth  of  the  Ranee  with  a  view  to  starting 
work  on  the  reservoirs. 

The  most  difficult  task  of  the  French  engineers  was 
to  perfect  a  turbine  which  would  work  reliably  under 


Redesigned  Stirling  Boilers  to 
Have  Fewer  Classes 

Reclassification  and  Standardization  that  Simplifies 

Tube  Lengths,  Drum  Locations  and  Other 

Fundamental  Elements 

IN  THE. redesign  of  the  Stirling  boiler  to  incorporate 
certain  improvements  in  construction  a  reclassifica- 
tion has  been  worked  out.  Formerly  boilers  were  sold 
very  generally  to  meet  a  specific  set  of  space  conditions. 
The  result  of  that  practice  was  the  evolution  of  a 
number  of  boilers  of  approximately  the  same  heating 
surface,  but  with  radically  different  over-all  dimensions, 
the  different  units  coming  to  be  known  as  classes.  The 
builders  of  the  Stirling  boiler,  while  maintaining  the 
same  features  of  construction  and  design  in  the  different 
classes,  apparently  paid  no  attention  to  the  method  of 
variation  between  classes,  the  result  being  a  series  of 
classes  having  little  in  common  as  to  relative  drum 
locations,  tube  inclinations,  tube  lengths  or  ratios  of 
grate  surface  or  heating  surface.  An  accompanying 
figure  shows  in  outline  fourteen  of  the  classes  that  were 
developed  under  this  system  superimposed  one  over  the 
other  and  indicates  the  wide  variation  in  the  features. 

In  the  new  classification  the  variation  between  the 
classes  and  sizes  is  simple,  logical  and  progressive.  The 
method  in  variation  between  classes  is  clearly  indicated 
in  the  drawing,  the  system  shown  thereby  being,  of 
course,  unlimited  in  the  extent  to  which  it  may  be 
carried.  It  is  of  interest  to  compare  this  with  the 
method  of  variation  between  classes  hitherto  used. 

While  the  purchaser  of  steam  boilers  is  not  primarily 
interested  in  methods  of  manufacture  provided  proper 
construction  methods  are  followed,  it  is,  however,  the 
purchaser  who  ultimately  receives  the  benefit  of  any 
improvements  in  manufacturing  methods.  The  reclas- 
sification of  the  Stirling  boiler  will  undoubtedly  lead  to 
a  reduction  in  manufacturing  cost. 

The  reduction  in  manufacturing  cost  that  will  result 
from  the  reclassification  will  come  about  through  a 
reduction  in  inventory  of  material  that  must  be  carried 
and  in  the  number  of  standards  in  use,  the  greater 
number  of  parts  applicable  to  the  large  proportion  of 
the  boilers  built,  the  interchangeability  of  such  parts, 
the  manufacturers'  ability  to  build  more  nearly  for 
stock  and  through  an  increase  in  flexibility  of  output 
and  ability  to  make  quicker  shipments. 

Although  the  manufacturer  of  this  boiler  will  offer 
previous  standards  to  complete  plants  in  which  such 
standards  were  installed,  it  is  the  intention  to  offer  the 
redesigned  and  reclassified  boilers  for  all  new  work. 

The  principal  improvements  in  design  over  the  boiler 
hitherto  offered  are  stated  in  the  following  paragraphs : 

First — All  steam  drums  are  now  placed  on  the  same  level, 
the  steam  being  taken  from  the  rear  steam  drum. 

The  steam  and  water  circulating  tubes  which  come 
between  the  drums  are  designed  and  proportioned  on  the 
basis  of  numerous  tests  made  under  service  conditions,  the 
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necessary  degree  of  restriction  to  the  flow  of  steam  and 
water  which  they  give  being  such  that  highly  concentrated 
water  can  be  handled  without  involving  priming  difficulties. 

Within  recent  years  there  has  been  a  marked  improvement 
in  furnace  and  stoker  design,  and  combustion  rates  are 
possible  today  greatly  in  excess  of  what  was  believed 
possible  a  few  years  back.  These  increased  combustion 
rates,  together  with  the  enhanced  cost  of  fuel  and  the 
resulting  necessity  for  obtaining  a  greater  output  in  the 
way  of  steam  production  from  a  given  amount 
of  capital  tied  up  in  boiler  and  stoker  equip- 
ment, have  led  to  a  gradual  and  increasing 
tendency  toward  higher  boiler  capacities. 

At  the  higher  capacities  the  length  of  time 
necessary  for  the  degree  of  concentration  of 
salts  in  the  water  wathin  the  boiler  to  build 
up  to  an  objectionable  point  was  correspond- 
ingly diminished,  and  some  feed  waters  that 
could  be  readily  handled  at  low  capacities 
began  to  give  trouble  through  priming  unless 
the  amount  of  blowdown  was  excessive.  Al- 
though great  advances  have  been  made  in  a 
relatively  few  years  in  the  treatment  of  boiler- 
feed  water,  many  plants  have  not  installed 
the  equipment  necessary  for  such  treatment, 
and  priming  difficulties,  while  not  general, 
have  been  encountered  where  feed-water  con- 
ditions were  bad  or  the  load  was  widely  and 
suddenly  fluctuating. 

Numerous  experiments  were  made  to 
overcome  priming  troubles  under  the 
special  conditions  encountered,  with  the 
result  that  in  the  redesigned  Stirling  boiler  the  steam  is 
taken  from  the  rear  drum,  which  is  raised  to  the  level  of 
the  center  steam  drum.  This  construction  enables  a  degree 
of  concentration  to  be  carried  in  the  redesigned  boiler  that 
would  undoubtedly  lead  in  certain  instances  to  priming 
with  a  center-drum  steam  outlet.  The  change  has  been 
made,  not  with  any  idea  of  advocating  higher  degrees  of  con- 


centration than  are  now  usual,  but  in  order  to  take  care  of 
conditions  under  which,  because  of  feed-water  conditions, 
concentration  unavoidably  builds  up  rapidly. 

Second — Protection  of  the  rear  steam  drum  is  given  by  a 
baffle  carried  on  the  front  tube  of  the  rear  bank,  which  is 
expanded  into  the  center  drum.  In  the  earlier  designs  such 
protection  was  given  either  by  a  baffle  carried  on  water 
circulators  between  the  middle  and  rear  drums  or  by  the 
use  of  heavy,  cumbersome  and  expensive  cast-iron  plates. 


ONE  OF  THE  NEW  STIRLING  CLASSES,  WITH   SUPERHEATER  AND 
CHAIN  GRATE  STOKER 


SUPERIMPOSED  OUTUNE  OF  FOURTEEN  OF  THE  OLD  CLASSES  OF  STIRLING 
BOILERS    (LEFT)   AS  COMPARED  WITH  THE  NEW  CLASSES 


Third — The  arrangement  of  the  tubes  circumferentially 
on  the  mud  drum  is  such  as  to  give  a  larger  superheater 
chamber.  In  the  earlier  design  the  tubes  were  spaced 
equidistant  around  the  mud  drum,  there  being  no  space 
between  the  rear  tube  of  the  front  bank  and  the  front  tube 
of  the  middle  bank.  This  led  to  a  superheater  chamber 
excessively  cramped  at  the  lower  end,  making  it  difficult 
and  uncomfortable  to  get  at  the  superheater  headers.  In 
the  redesigned  boiler  there  is  a  space  left  between  the  rear 
tube  of  the  front  bank  and  the  front  tube  of  the  middle 
bank  equal  to  the  space  hitherto  occupied  by  two  tubes. 
This  enables  a  greater  amount  of  superheating  surface  for 
higher  superheat  than  was  hitherto  obtainable  and  gives 
a  much  greater  ease  of  access  to  the  superheater  headers 
and  handhole  caps. 

Fourth — In  stoker-fired  work,  except  in  the  case  of 
stokers  of  a  design  that  permits  of  cai-rying  the  front  boiler 
wall,  this  wall  is  carried  on  supporting  members  furnished 
as  part  of  the  standard  boiler  equipment.  Where  this  front 
wall  is  so  carried,  a  slip  joint  between  the  front  boiler  wall 
and  that  portion  of  the  wall  carried  on  the  stoker  is  used. 
These  features  not  only  definitely  fix  the  responsibility  of 
carrying  the  front  boiler  wall,  but  give  a  front-wall  con- 
struction that  may  be  repaired  without  taking  down  the 
entire  wall.  The  great  number  of  such  installations  tried 
out  in  service  have  proved  the  construction  to  be  entirely 
satisfactory. 

Fifth — Where  the  size  of  the  boiler  wall  is  such  as  to 
make  it  advisable,  the  use  of  bonding  tile  with  properly 
designed  supporting  members  is  standard  construction  in 
the  front  wall.  This  construction,  as  proved  in  operation, 
is  successful  in  overcoming  the  tendency  of  the  front  wall 
to  spring  inward.  This  construction  is 
used  in  side  walls  where  necessary. 

Sixth — In  the  earlier  designs,  where 
battery  settings  were  installed,  a  three- 
legged  center  support  was  standard  in 
the  battery  wall.  In  the  redesigned  boiler 
the  center  support  has  but  two  vertical 
members,  doing  away  with  this  objec- 
tion. 

Seventh — In  battery  settings  special 
means  of  access  for  inspection  of  the 
inside  mud-drum  heads  is  standard  in 
the  redesigned  boiler.  In  the  earlier  de- 
signs no  means  of  access  at  this  point 
was    supplied. 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Purpose  of  the  Engineering  Societies  Building 

To  the  Editor  of  the  Electrical  World: 

Sir:  I  am  very  much  pleased  with  your  editorial 
"The  Illuminating  Engineers  Should  Not  Move,"  in 
your  April  9  issue.  I  am  not  a  member  of  the  Illumi- 
nating Engineering  Society,  but  I  am  a  member  of  the 
A.  I.  E.  E.,  the  S.  E.  D.,  the  N.  E.  L.  A.  and  the  New 
York  Electrical  Society.  I  am  constantly  visiting  the 
United  Engineering  Societies  Building  and  am  familiar 
with  conditions  there. 

One  of  the  organizations  occupying  space  in  that 
building  is  using  it  for  tWe  strictly  commercial  purpose 
of  sending  out  circular  advertising  material.  Those  of 
us  who  contributed  to  the  purchase  of  the  land  had 
in  our  minds  what  undoubtedly  Mr.  Carnegie  had  in 
his  when  he  donated  the  money  to  put  up  the  building, 
namely,  the  erection  of  a  home  for  engineering  societies 
to  which  all  engineers  might  come;  and  this  naturally 
carried  with  it  the  idea  of  restricting  the  character  of 
the  work  done  in  the  building.  It  certainly  was  never 
intended  to  be  used  as  it  is  being  used  now  as  an  adver- 
tising headquarters  for  the  automobile  industry,  and 
any  such  proceeding  should  be  resented  by  the  whole 
body  of  American  engineers. 

As  a  member  of  a  number  of  societies  and  associa- 
tions now  in  the  building  and  as  a  contributor  to  the 
fund  for  the  purchase  of  the  land  it  stands  upon,  I  pro- 
test against  this  proceeding  and  believe  that  the  tech- 
nical press  should  take  up  the  fight  to  preserve  the 
character  of  the  United  Engineering  Societies  Building. 
It  is  very  rapidly  deteriorating,  and  some  action  should 
immediately  be  taken.  Executive. 

New  York  City. 


Supplying  Direct  Current  to  Slip  Rings  of 
Induction  Motor 

To  the  Editor  of  the  Electrical  World  : 

Sir  :  Referring  to  the  article  of  Messrs.  Warner  and 
Knowlton  which  appeared  in  your  issue  of  Nov.  20, 
1920,  and  to  the  discussion  of  that  article  in  the  issue 
of  Jan.  22,  1921,  page  204,  I  should  be  much  pleased 
if  you  would  permit  me  to  draw  the  attention  of  the 
public  to  the  fact  that  the  feature  of  supplying  direct 
current  to  the  slip  rings  of  an  induction  motor  for 
the  purpose  of  improving  the  power  factor  was  invented 
by  Ernst  Danielsson  of  Vasteras,  Sweden,  in  the  year 
1900.  The  invention  was  patented  in  several  countries, 
among  others  the  United  States,  on  Feb.  25,  1902, 
under  No.  694,092.  A  large  number  of  installations  of 
this  kind  have  been  built  since  that  time  by  the 
Allmiinna  Svenska  Elektriska  Aktiebolaget  of  Vasteras, 
to  which  the  patents  were  assigned. 

Vasteras,  Sweden.  BiEGER  Nordfeldt. 


"Broadcasting"  News  by  Radio  Telephone 

To  the  Editor  of  the  Electrical  World  : 

Sir:  I  was  much  pleased  to  read  your  editorial  in 
the  March  26  issue  of  the  Electrical  World  on  "The 
Influence  of  the  Radio  Telephone."  For  a  long  time 
I  have  been  preaching  this  gospel  in  season  and  out, 
that  the  broadcasting  by  radio  telephone  of  good  music, 
interspersed  with  important  news  items  and  an  occa- 
sional layman's  sermon,  good  practical  talks  to  farmers 
and  to  young  people  in  the  rural  districts  and  similar 
features,  can  be  made  a  genuine,  potent  factor  for 
contentment  and  advance  to  the  people  of  the  United 
States. 

Our  installation  at  the  California  Theater  in  San 
Francisco  is  the  first  radio-telephone  station  which  is 
devoted  solely  to  this  class  of  work.  The  responses  we 
are  receiving  from  listeners-in  all  over  the  Pacific  Coast 
and  mountain  districts  are  most  gratifying,  indicating 
that  this  service  is  being  appreciated  and  is  a  successful 
beginning  along  the  lines  which  you  are  advocating. 

Lee  de  Forest, 

President. 
De  Forest  Radio  Telephone  &  Telegraph  Company, 

New  York  City. 


Actual  Versus  Reproduction  Cost  in  Public  Utility 
Appraisals 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  writer  has  noticed  a  letter  in  your  issue 
for  Jan.  29,  1921,  signed  by  C.  Wellington  Koiner, 
which  refers  to  an  editorial  of  Aug.  21,  1920. 
Apparently  Mr.  Koiner  advocates  the  use  of  the  original- 
cost  basis  because  it  is  more  convenient  from  a  book- 
keeping standpoint.  As  one  having  had  considerable 
to  do  with  accountancy,  I  must  protest  against  this 
theory,  for  it  is  a  fundamental  principle  of  accounting 
that  the  method  of  keeping  the  accounts  must  fit  the 
transactions  and  that  the  accountant  has  no  business 
to  try  to  influence  a  transaction  so  it  will  fit  a  pre- 
arranged method  of  accounting.  Obviously  this  is 
fundamental,  as  after  all  a  system  of  accounting  is 
only  for  the  purpose  of  furnishing  a  correct  record  of 
facts. 

It  is  probably  idle  to  write  you  further  on  this  sub- 
ject as  the  matter  has  now  been  so  fully  passed  upon 
by  the  courts  that  the  opinions  of  lawyers,  accountants 
and  engineers  will  have  little  effect  on  what  is  to  be 
done.  The  courts  have  now  definitely  decided  that, 
notwithstanding  advantages  from  the  standpoint  of 
simplicity,  etc.,  the  pronouncement,  perhaps  resulting 
from  loose  thinking,  on  the  part  of  commission,  regu- 
latory bodies  and  others,  in  favor  of  original  cost  as 
shown  by  the  books  of  account  is  not  controlling,  and 
that  present  value  must  govern  regardless  of  the 
tremendous  increase  in  values,  stated  in  terms  of 
money,  resulting  from  the  cataclysm  from  which  we 
are  just  emerging. 

In  the  Elizabethtown  Gas  case  in  New  Jersey,  the 
Consolidated  Gas  case  in  the  federal  court  sitting  in 
New  York,  the  St.  Joseph  case  in  the  federal  court 
sitting  in  Missouri,  and  the  Iroquois  Gas  case  in  the 
court  which  reviews  all  the  decisions  of  the  New  York 
Public  Service  Commission,  there  is  complete  and  un- 
hesitating unanimity  that  what  the  courts  have  said 
continually  still  holds,  that  Is,  that  the  investor  in 
property  devoted  to  the  public  service  is  entitled  to  have 
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a  fair  return  on  the  value  thereof,  such  value  to  be 
determined  at  the  time  of  the  fixation  of  rates.  Regard- 
less of  court  decisions,  however,  this  view  is  eco- 
nomically correct.  No  one  can  read  the  decision  of 
Judge  Learned  Hand  in  the  Consolidated  Gas  case 
recently  decided,  or  in  fact  any  of  the  other  decisions 
just  mentioned,  without  agreeing  that  this  is  so.  Some 
time  ago  you  urged  editorially  that  self-interest,  from 
the  standpoint  of  the  utilities,  made  it  more  desirable 
in  the  long  run  that  returns  should  be  computed  on 
original  cost,  because  if  companies  spent  money  today 
at  the  present  high  cost,  when  these  costs  went  dowm 
they  would  suffer.  This  is  not  the  case  when  the  util- 
ities are  regarded  as  a  whole. 

If  a  company  invests  |100,000  today  and  the  public 
service  commission  allows  a  10  per  cent  return,  the  rate 
will  be  so  fixed  that  $10,000  will  accrue  to  the  company 
for  its  investors.  If  prices  return  to  what  they  were  in 
pre-war  times  within  the  next  ten  years — which  no  one 
knows  anything  about — of  course  that  property  would 
be  valued  at  $50,000,  and,  assuming  for  simplicity  the 
same  rate  of  return,  only  $5,000  would  accrue  to  the 
company.  Your  editorial  says  that  this  demonstrates 
that  the  utility  will  lose  $5,000  owing  to  the  use  of  the 
present-value  rule.  Not  at  all,  for  the  $5,000  which 
the  utility  receives  at  the  future  date  will  have  as  much 
purchasing  power  then  as  the  $10,000  does  now;  other- 
wise the  hypothesis  of  a  reduction  in  the  value  from 
$100,000  to  $50,000  is  unsound.         H.  C.  HoPSON, 

New  York  City.  Consulting  Engineer. 


Since  dictating  the  foregoing,  my  attention  has  been 
called  to  a  very  interesting  letter  by  C.  M.  Larsen, 
which  appeared  in  your  March  12  issue.  While  I  have 
a  very  high  respect  for  Mr.  Larsen's  opinions,  par- 
ticularly in  view  of  his  long  and  varied  experience  in 
dealing  with  these  matters,  I  am  compelled  to  say  that 
I  think  he  begs  the  entire  question  when  he  says  that 
utilities  ask  for  a  value  of  $200  on  property  that  cost 
$100  simply  because  it  costs  more  to  operate  or  because 
interest  rates  are  higher.  This  is  not  at  all  the  basis 
for  the  claim  of  increased  value.  The  basis  for  the 
claim  of  increased  value  results  entirely  from  the  fact 
that  whatever  rate  of  return  is  used  per  $100,  whether 
it  be  8,  9  or  10  per  cent,  the  dollars  represent  return, 
when  received,  for  only  one-half  the  purchasing  power 
which  they  had  before  the  war;  whereas  in  virtually 
all  lines  of  endeavor,  particularly  the  lower  grades  of 
labor,  the  value  of  compensation  is  reckoned  in  a  man- 
ner to  give  due  account  to  this  decreased  purchasing 
power,  or,  in  other  words,  the  payments  made  are 
doubled. 

Obviously  it  cannot  be  otherwise  if  index  numbers 
are  representative  and  have  actually  doubled  as  they 
are  and  have.  The  added  quantity  of  return  which 
should  be  received  by  reason  of  the  decreased  pur- 
chasing power  has  nothing  to  do,  according  to  my  un- 
derstanding, with  the  increased  cost  of  money  as  money 
measured  by  current  interest  rates.  The  forces  affect- 
ing each  may  be  somewhat  the  same  and  may  work 
on  each  other,  but  when  a  man  sells  a  piece  of  property 
for  double  what  it  cost  him — though  from  a  utilitarian 
standpoint  it  is  worth  no  more — he  not  only  receives 
the  doubled  price  but,  having  received  such  doubled 
price,  when  he  invests  it,  perhaps  in  real  estate,  he  is 
not  willing  to  take  the  5  or  6  per  cent  which  would 
formerly  have  been  satisfactory,  but  insists  upon   the 


now  prevailing  rate  of  interest  for  such  investment 
of  7,  8  or  9  per  cent. 

Those  contending  for  the  position  which  is  taken 
by  Messrs.  Koiner  and  Larsen  are,  unintentionally  of 
course,  confusing  the  fair-minded  utility  people  by 
arguing  that  the  increased  cost  of  money  represented 
by  increased  rates  of  interest  and  the  halved  purchas- 
ing power  measured  by  the  change  in  index  numbers 
are  one  and  the  same  thing,  and  that  they  ought  to  be 
satisfied  if  they  get  the  gi-udgingly  scant  consideration 
of  the  former,  which  is  being  currently  given  by  many 
commissions — many  up  to  date  have  refused  to  recog- 
nize either  except  in  figures,  confining  themselves  to 
the  possibility  of  so  doing  in  some  future  case — and 
that  it  is  morally  questionable,  if  not  actually  dishonest, 
to  contend  for  the  latter.  H.  C.  HoPSON, 

New   York    City.  Consulting    Engineer. 


Wanted,  a  Better  Name  than  "Fixture" 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  advent  of  the  removable  lighting  unit  calls 
for  a  new  name,  one  which  will  more  appropriately 
describe  it  than  the  often-abused  term  "fixture,"  by 
which  ceiling  and  wall  lights  have  heretofore  been 
known.  A  fixture  as  defined  by  Webster  is  something 
fastened  in  place  or,  in  law,  an  article  affixed  to  the 
freehold  and  consequently  confined  to  one  place.  No 
qualification  of  this  word  "fixture"  can  make  it  serve 
as  an  appropriate  term  to  apply  to  the  new  lighting 
units,  for  its  use  would  signify  permanency. 

The  Society  for  Electrical  Development  feels  that  the 
new  name — and  a  new  one  will  surely  be  forthcoming — 
should  be  discovered  or  invented  by  one  in  the  electrical 
industry  and  so  invites  the  interest  and  co-operation  of 
all  in  the  search. 

"Chandelier"  will  immediately  suggest  itself.  This 
is  a  word  derived  from  the  noun  "chandler,"  signifying 
a  dealer  in  candles,  oil,  soap,  paint  and  groceries,  and 
was  used  to  designate  the  first  lighting  unit  of  which 
there  is  any  mention,  the  seven-branch  lumiere  of 
antiquity.  Early  French  historians  classified  chan- 
deliers as  chandeliers  mobiles  (movable  units),  chan- 
deliers suspendus  (hanging  units)  and  chandeliers  fixes 
(fixtures). 

Reference  is  also  made  to  the  fact  that  the  princes 
and  "gentlefolk"  had  to  have  lumieres  that  they 
could  transport  from  their  chateaus  to  the  city  or  from 
the  city  to  the  country.  The  need  introduced  small 
metal  lamps  fashioned  so  they  could  be  carried  from 
place  to  place.  Chandeliers  suspendus  developed  into 
lumieres  and  lustres,  candelabra  and  girandoles.  The 
wall  bracket  of  today  evolved  from  "appliques."  Lan- 
ternes,  portatives  or  vivantes,  became  in  time  our  mod- 
ern lanterns. 

These  few  references  to  lighting  units  of  old  have 
suggested  "lumieres  mobiles"  and  "mobiliers"  as  appro- 
priate names  for  the  new  units.  Other  suggestions  have 
been  "portaliers,"  "removaliers,"  "luminiers,"  "chat- 
teliers,"  "chattelites,"  "plextures"  and  "elexiliers." 

Slogans  have  been  submitted  as  well,  among  which 
are:  "Hang  your  light  where  it's  right,"  "Move  your 
lights  to  suit  your  moods,"  "Light  right  with  right 
light,"  "Hang  your  lights — don't  fix  them."  It  is  hoped 
that  further  suggestions  will  be  forthcoming. 

Reginald  Trautschold. 
Society  for  Electrical  Development,  Inc., 

New  York  City. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Quality  of  Electrodes  for  Arc  Lamps 
Cheeked  by  Monthly  Curves 

FOR  the  purpose  of  keeping  track  of  the  life  of  elec- 
trodes used  on  the  arc-light  circuits  of  the  Worces- 
ter (Mass.)  Electric  Light  Company,  the  distribution 
department  plots  a  curve  from  the  monthly  record, 
as  shown  in  the  accompanying  drawing.  This  curve 
shows  the  average  number  of  hours'  life  of  all  electrodes 
used  in  the  street  lamps. 

Any  falling  off  in  the  curve,  such  as  that  shown  here 
in  the  last  three  months,  leads  to  an  investigation  of 
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AVERAGE  BURNING   HOURS  OF  ARC-LAMP  CARBONS 
SHOWN   BY  THIS  CURVE 

the  cause  of  the  decreased  life.  Curves  of  this  nature 
have  proved  very  useful  to  this  department  for  other 
purposes.  Descriptions  of  two  of  them  were  published 
in  the  Electrical  World  for  April  9  and  16.  George 
M.  Hardy,  superintendent  of  the  company,  developed  the 
curves  and  furnished  them  to  the  Electrical  World  for 
reproduction.  Field  Editor  Electrical  World. 

Boston,  Mass. 


A  Ready  Dressing  for  Serious  Burns 

AN  EFFECTIVE  solution  for  dressing  large  burns 
.  has  been  developed  recently  by  H.  B.  Harmer, 
safety  engineer  of  the  Philadelphia  Electric  Company. 
This  consists  of  a  saturated  solution  of  bicarbonate  of 
soda  in  the  best  Russian  mineral  oil.  About  3  per 
cent  is  taken  up  at  ordinary  temperatures,  but  in  order 
to  maintain  such  saturation  an  excess  is  put  in  and 
settles  at  the  bottom  of  the  container.  A  slight  color 
is  added  for  the  psychological  effect  by  a  trace  of  one 
of  the  non-corrosive  aniline  dyes.  This  may  be  red, 
pink  or  green. 

Large  pieces  of  gauze  bandage  are  rolled  up  and 
immersed  in  this  liquid  and  are  provided  with  a  little 
knot  at  the  ends,  so  as  to  make  their  extraction  easy. 
These  are  one  yard  long  and  two  yards  wide  and  so 
will  cover  the  entire  affected  part  of  a  large  burn.    The 


dressing  is  contained  in  a  two-quart  glass  jar  with 
a  "fruit-jar"  cover  made  so  that  it  can  be  completely 
.  opened  in  a  moment.  The  solution  does  not  deteriorate 
or  become  rancid  and  can  be  kept  indefinitely. 

The  directions  for  use  are  as  follows:  "Remove 
gauze  intact  and  cover  burned  surface  thoroughly.  Do 
not  leave  jar  uncovered.  This  is  to  be  used  where  large 
surfaces  are  affected,  and  the  jar  should  not  be  tam- 
pered with.  The  tabs  on  the  end  of  the  gauze  are 
the  only  part  of  it  that  should  be  touched  while  remov- 
ing it  from  the  jar.  For  refilling,  notify  the  office  of 
the  supervisor  of  safety." 


Instruments  and  Records  for  Boiler 
and  Engine  Rooms 

FOR  economical  operation  of  a  generating  plant  the 
proper  instruments  and  records  are  imperative. 
Among  the  most  important  instruments  are  the  draft 
gage,  connected  so  as  to  read  furnace,  ash-pit  and 
uptake  pressures  and  the  drop  through  the  boiler;  the 
pyrometer,  to  read  flue-gas  temperature,  one  instrument 
being  connected  to  serve  a  number  of  boilers;  the  CO^ 
recorder,  or,  where  expense  prevents  its  use,  an  "Orsat," 
and  a  thermometer  in  the  feed  line.  Some  method  of 
determining  the  weight  of  coal  and  ash  is  essential,  and 
a  steam-flow  meter  is  also  desirable.  By  the  use  of  the 
indicator  varying  conditions  in  engine  operation  can  be 
detected  and  corrections  made.  The  vacuum  gage, 
preferably  a  mercury  column,  and  thermometer  for  indi- 
cating the  inlet  and  discharge  temperature  of  the  con- 
denser circulating  water  are  of  great  assistance  in  the 
efficient  operation  of  the  condenser  and  its  auxiliaries. 

Instruments  for  boiler  and  engine  rooms  which  give  a 
comprehensive  view  of  operation  have  been  sadly 
neglected  till  quite  recently,  and  even  now  a  large  amout 
of  steam  is  generated  with  the  aid  of  no  other  instru- 
ments than  a  steam  gage  and  gage  glass.  The  instru- 
ments which  tend  to  give  a  strong  grasp  on  varying 
conditions  are  really  signposts  on  the  road  to  economy, 
and  when  they  are  properly  used  the  investment  is  very 
well  worth  while. 

Only  such  records  should  be  kept  as  will  be  really 
useful.  There  is  a  tendency  among  some  operators  to 
require  the  power-plant  employees  to  keep  a  lot  of  rec- 
ords, most  of  which  are  filed  away  and  never  consulted 
afterward.  The  writer  favors  a  graphical  form  of 
record  wherever  it  is  possible  to  use  such  form,  because 
it  presents  to  the  eye  of  the  employee  much  better  than  a 
column  of  figures  anj'  change  that  may  take  place.  It 
is  of  primary  importance  that  accurate  records  should 
be  kept  of  output  and  fuel.  A  continuous  record  of  fuel 
burned,  water  evaporated  and  output  is  of  far  greater 
value  in  showing  production  cost  and  condition  of  equip- 
ment than  any  spasmodic  tests  of  apparatus,  no  matter 
how  thorough  the  latter.  Important  boiler-room  records 
show  quantity  and   temperature  of   feed  water,  boiler 
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pressure,  draft  and  temperature  of  gases  leaving  boiler, 
time  of  cutting  in  and  cutting  out  boiler,  and  when  and 
how  long  boilers  were  "blown  down."  Important  engine- 
room  records  give  the  load  carried,  vacuum,  temperature 
of  circulating  water  entering  and  leaving  condenser,  and 
hot-well  temperature.  Time  of  starting  and  stopping 
units  should  also  be  recorded.  C.  A.  Greenidge, 

Chief  Engineer. 
J.  G.  White  Management  Corporation, 
New  York  City. 

Small  Turbines  Versus  Electric  Motors 
for  Power-Plant  Auxiliaries 

AS  FAR  as  efficiency  goes,  there  is  very  little  choice 
/JL between  driving  power-plant  auxiliaries  by  small 
turbines  and  driving  them  by  electric  motors.  The 
«lectric  drive  requires  less  steam  per  horsepower-hour, 
but  when  the  exhaust  steam  from  the  auxiliary  turbine 
is  used  in  the  feed-water  heater,  then  the  actual 
quantity  of  heat  used  may  be  slightly  in  favor  of  the 
turbine. 

To  find  exactly  what  choice  to  make  the  investment 
must  be  taken  into  account  and  worked  out  for  each 
case.  Although,  generally  speaking,  there  is  not  much 
difference  in  economy,  there  are  other  points  in  favor 
of  electrical  drive.  For  driving  pumps  motors  are 
ideal,  as  hardly  any  attention  is  required  and  as  on 
alternating-current  circuits  the  speed  is  nearly  con- 
stant, leaving  no  chance  for  a  machine  to  run  away 
■on  varying  loads.  The  governing  of  small  turbines  on 
varying  loads  is  often  not  perfect.  For  starting  up 
with  no  electrical  power  available  steam-driven  aux- 
iliaries are  essential.  It  is  sometimes  advantageous  to 
make  some  of  the  auxiliaries  steam-driven  and  some 
electrical.  In  this  way  the  heat  balance  of  the  station 
can  be  adjusted  to  give  the  most  economical  condi- 
tions. 

Generally  speaking,  turbine-driven  auxiliaries  are 
smaller,  owing  to  their  higher  speed.  Turbine  speeds 
are  around  2,500  r.p.m.  or  higher,  but  the  motor  speeds 
most  in  use  are  1,800  and  1,200  r.p.m.  A  two-pole, 
60-cycle  motor  will  run  at  3,600  r.p.m.,  but  pumps  do 
not  seem  to  be  developed  at  this  time  for  so  high  a 
speed. 

It  is  sometimes  thought  difficult  to  determine  just 
how  much  steam  is  taken  by  small  auxiliary  turbines. 
The  following  simple  method  is  based  on  the  fact  that 
when  they  are  supplied  with  superheated  steam  (this 
is  virtually  always  the  case  at  the  present  day)  the 
exhaust  steam  is  also  highly  superheated.  It  remains 
only  to  obtain  the  steam  pressures  and  temperatures 
at  the  turbine  throttle  and  exhaust,  refer  to  steam 
tables,  and  from  them  to  find  out  how  much  heat  the 
steam  contained  before  and  after  passing  through  the 
turbine.  The  difference  in  total  heat  represents  the 
heat  turned  into  work  in  the  turbine  and  that  lost  by 
radiation,  the  latter  being  so  small  that  it  may  be 
neglected  altogether  or  an  allowance  of  1  per  cent  made. 
The  difference  in  heat  content,  as  found  from  the  steam 
tables  divided  into  the  2,545  B.t.u.  in  a  horsepower- 
hour,  gives  the  weight  of  steam  per  brake-horsepower- 
hour.  The  pressures  and  temperatures  should  be  taken 
as  near  the  turbine  as  possible  to  prevent  excessive 
radiation  losses.  If  really  accurate  results  are  required, 
the  turbine  should  be  lagged.  A.  B.  Clark, 

Sargent  &  Lundy,  Engineer. 

Chicago,  111. 


Card  Records  for  Distribution  Poles 

ALL  INFORMATION  usually  required  regarding  the 
lY  poles  used  in  distribution  systems  may  be  kept  on 
4-in.  X  6-in.  cards.  These  should  be  filed  by  pole  num- 
bers or  according  to  the  numbers  of  houses  nearest  to 
the  poles.  A  card  of  this  kind  which  has  proved  valu- 
able is  reproduced  herewith.  The  information  includes 
the  location,  the  year  of  setting,  the  kind  of  crossarms 
and  fittings  and  the  other  equipment  the  pole  supports. 
It  will  be  noted  that  consideration  has  been  givfen  to 
the  matter  of  taxation,  as  experience  has  shown  that 
without  these  data  several  different  taxtes  may  be  paid 
on  the  same  property.  If  it  is  known  exactly  where  the 
property  begins  and  ends  for  each  of  the  city,  county, 
township  and  school  districts,  this  information  will  be 
valuable  in  connection  with  the  assessment  and  payment 


POLE  RECORD 


Street  No.  (a)_ 
City_ 


Yr.  Pole  Set 

Street 

Location   Alley 
Private 

Kind  of  Wood 


_Cc. 


.  Removed  _ 


_Twp. 


.Pole  No.  (b)_ 


.Sch.  Dist.. 


Brush 
Pole  Treated   Butt 

Untreated 
Grade 


Cros.s  Arm 
Insulators 


Fir 
Pine 
Glass 
Porcelain 


.Replaced  ■    - 

Dipped 
Cross  Arm    Painted 

Untreated 
_Height 


8Pin_ 


.  6  Pin  . 


Pins 


Wood 
Steel 


_4Pin_ 


,Pin. 


Braces 


Flat 
Angle 


Cn    Pnl*> 

Painted 

Jnint  Pnip 

Street  T.irt 

U.  G.  Service."! 

X^PP^f'^^mPT's 

r.iived 

.Spctinn  Rws 

Ft.  from  Pole    ^Jo'^h                      ^o  Pole   f°"''' 
East                                        West 

Date  Pole  Inspected  . 
FRONT 


FACING  . 


-By. 
SIDE 


FACING 


Primary  P Street  Lighting  L 

Secondary  S Direct  Current  D 

Attachments  T 
Note: — (a)  When  pole  is  located  in  Alley  or  on  Private  property  give 
address  of  the  Street  East  or  North  of  pole, 
(b)  Where  poles  are  now  being  numbered  you  may  insert  number 
here,  however,  this  is  optional. 
Any  special  material  should  be  noted  under  "Remarks." 


ALL  NECESSARY  INFORMATION   CONCERNING  A  DISTRIBUTION 
POLE  IS  CONTAINED  ON  THIS  4-IN.  X  6-IN.  CARD 

of  taxes.  The  records  are  useful  for  obtaining  informa- 
tion pertaining  to  the  life  of  different  poles  under  cer- 
tain climatic  conditions  and  also  concerning  what  effect 
the  different  methods  of  treatment  have  upon  the  life 
of  the  pole. 

Considerable  discussion  has  always  been  raised  as 
to  the  desirability  of  numbering  poles  consecutively. 
While  the  writer  favors  this  method  in  properties  of  the 
larger  size,  some  dividing  line  should  be  adopted  as  to 
towns  large  enough  to  justify  its  application.  The 
writer  believes  that  poles  in  cities  of  about  100,000 
inhabitants  or  larger  should  be  numbered  in  some  sys- 
tematic order. 

Where  poles  are  not  numbered  an  excellent  plan  is  to 
file  the  cards  geographically;  that  is,  the  pole  record 
card  would  bear  the  address  of  the  house  nearest  it. 
A  pole  in  an  alley  can  be  designated  by  the  geographical 
location  of  the  house  on  either  the  north  or  the  east 
side  of  the  alley,  or  the  address  in  the  street  on  the  south 
or  west  side  of  the  alley.     By  this  plan  there  is  no  con- 
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fusion  where  there  are  pole  lines  in  the  alleys  on  both 
sides  of  a  given  street.  Theodore  H.  Rice, 

Operating  Department. 
Henry  L.  Doherty  &  Company, 
New  York,  N.  Y. 


Rules  to  Be  Followed  WhUe  Working 
Around  Boilers  and  Stokers 

TO  SAFEGUARD  men  working  on  stokers  and 
boilers  the  Consumers'  Power  Company  has  for- 
mulated a  set  of  rules  the  substance  of  which  is  given 
in  the  following  paragraphs : 

Chain  guards  on  Taylor  stokers  should  be  kept  in 
position  at  all  times.  When  working  on  the  driving 
parts  of  these  stokers  the  chain  should  be  removed  to 
guard  against  accidental  starting  of  the  stoker.  When 
dumping  Taylor  hand-dump  stokers  care  should  be  ex- 
ercised to  insert  the  dumping  bar  in  the  socket  far 
enough  to  prevent  it  from  slipping  out.  Many  em- 
ployees have  received  serious  injuries  through  lack  of 
this  precaution.  The  dump  pans  on  Taylor  stokers 
should  be  lowered  while  repairing  stokers  and  bridge 
walls.  Repairmen  should  stand  on  planks  instead  of  on 
the  dump  pans,  for  these  might  accidentally  be  lowered, 
dropping  the  repairman  into  the  ash  alley.  Always  shut 
off  the  forced-draft  supply  when  cleaning  Taylor  stok- 
ers. If  it  is  left  on,  it  is  apt  to  blow  fire  through  the 
cleaning  door  and  burn  the  fireman.  Fire  doors  must 
be  latched  at  all  times.  There  may  be  a  defective  tube 
in  the  boiler,  and  if  it  should  rupture,  fire  would  blow 
out  through  the  doors  not  latched.  A  number  of  serious 
accidents  have  occurred  through  neglect  of  this  simple 
precaution. 

Water  columns  should  be  blown  down  when  the 
fireman  comes  on  duty.  This  should  be  done  without 
fail  at  the  beginning  of  each  shift.  Chains  attached  to 
quick-closing  valves  on  water  glasses  should  be  of  such 
a  length  and  hung  so  as  not  to  interfere  with  or  be  an 
attractive  hazard  to  passers-by.  When  wetting  down 
hot  ashes  firemen  should  stand  back  to  avoid  being 
burned  by  the  steam  generated  from  them.  Goggles 
should  be  worn  when  working  around  gage  glasses. 
These  glasses  may  break,  and  every  possible  precaution 
for  protection  should  be  taken.  Men  should  not  step 
or  stand  on  the  Dutch-Oven  furnace  of  Wickes  boilers. 
The  failure  of  the  brickwork  might  cause  them  to  fall 
into  the  furnace. 

Before  men  are  allowed  to  go  into  a  boiler  the  head 
fireman  and  water-tender  must  be  notified  and  feed 
valves,  steam  valves  and  blow-oflF  valves  must  be  marked 
with  the  special  tags  provided.  When  blowing  flues  the 
ladder  should  be  held  by  another  man  or  otherwise  se- 
cured, and  when  using  live  steam  men  should  be  very 
careful  not  to  burn  themselves  or  others.  When  neces- 
sary to  work  on  coal  hoppers  be  careful  to  keep  clear 
from  weighing  lorry.  Men  have  had  their  fingers 
crushed  by  neglecting  this.  Sufticient  illumination 
should  be  provided  in  firing  alleys,  basements  and  on  top 
of  boilers.  Men  are  liable  to  stumble  over  firing  tools 
or  miss  their  step  when  on  the  boilers,  causing  serious 
falls. 

When  removing  ashes  through  a  jet  system  ashmen 
must  see  that  the  line  is  open.  If  it  is  plugged  up,  steam 
will  blow  back  and  burn  them.  Turn  on  steam  slowly 
and  be  sure  line  is  clear.  When  throwing  in  or  out 
driving  pawls  on  Greene  stokers  to  change  the  speed  the 


operator  must  be  careful  not  to  get  his  fingers  crushed 
in  the  mechanism.  Counterweights  on  dampers  should 
be  permanently  attached  or  hung  close  to  the  floor,  to 
prevent  them  from  falling  and  injuring  any  one  who 
may  be  standing  or  passing  under  them.  When  remov- 
ing tubes  from  boilers,  if  necessary  to  open  the  top 
boiler  covering,  this  material  should  be  piled  so  it  can- 
not fall  on  men  workng  below. 

Scuffling,  horseplay  and  practical  jokes  are  prohibited. 
Men  have  been  seriously  injured  by  being  thrown  into 
moving  machinery.  Boilers  require  constant  attention. 
Employees  must  be  on  the  lookout  for  unusual  condi- 
tions and  must  maintain  the  water  level  and  steam  pres- 
sure within  normal  limits  at  all  times. 
Consumers'  Power  Company,  H.  J.  Burton. 

Jackson,  Mich. 


Improved  Testing  of  Reverse 
Power  Relays 

OWING  TO  incorrect  operation  of  some  reverse- 
power  (directional)  relays  on  the  system  of  the 
Utah  Power  &  Light  Company  a  new  method  of  testing 
the  connections  has  been  worked  out  and  put  into  prac- 
tice. Since  this  relay  is  fundamentally  an  induction- 
type  wattmeter,  tending  to  rotate  in  one  direction  or  the 
other  according  to  the  power  flow,  its  torque  is  a 
measure  of  the  power  in  the  circuit.  Hence  if  the  move- 
ment of  the  disk  is  opposed  by  a  spring,  the  deflections 
of  the  disk  under  various  conditions  will  determine  the 
proper  connections.  Such  a  spring  is  readily  provided, 
after  the  tripping  circuit  has  been  opened  for  safety, 
by  inserting  a  small  peg  back  of  the  spring  contact  to 
shorten  its  length  and  thus  to  increase  its  stiffness  so 
that  the  contacts  do  not  quite  close  under  the  maximum 
torque  produced  by  the  load  flowing  during  the  test. 
A  small  pointer  of  tin  is  slipped  under  the  data  plate 
to  register  on  the  edge  of  the  disk,  on  which  are 
scratched  a  mark  for  zero  when  the  potentials  are  off 
and  graduations  up  to  full  deflection. 

The  necessary  switching  is  then  done  to  obtain  a 
known  condition  of  power  flow  of  a  dependable  value. 
In  many  cases  it  is  possible  to  vary  the  power  factor  of 
the  line  to  give  check  results,  though  this  is  not  essen- 
tial, since  an  inductive  load  is  the  usual  case  or  can  be 
arranged  for.  The  voltage  leads  are  then  marked  A,  B 
and  C  respectively  and  are  arranged  to  be  applied  in 
consecutive  pairs  to  the  potential  studs  of  each  relay 
in  turn.  If  the  power  factor  can  be  made  unity,  deflec- 
tions are  first  taken  under  a  certain  chosen  load  with 
each  voltage  pair  in  turn  on  the  first  relay.  If  the 
instrument  transformers  are  installed  as  required  to 
give  star  current  and  delta  voltage,  there  will  be  found 
two  pairs,  say  AB  and  AC,  which  give  about  the  same 
deflection,  each  voltage  being  about  30  deg.  out  of  phase 
with  the  current,  while  BC  give  virtually  zero,  since  it 
is  in  quadrature.  This  eliminates  BC  from  considera- 
tion with  this  relay.  The  selection  between  AB  and  AC 
is  then  made  by  having  the  power  factor  lagging  in  the 
line,  when  one  of  these  voltages  will  give  a  higher  and 
the  other  a  lower  deflection  than  under  the  previous  test. 
Obviously  the  one  that  gives  the  higher  torque  for  the 
same  load  under  the  lagging  power-factor  condition  is 
the  one  that  will  give  the  most  dependable  action  under 
the  short-circuit  conditions.  A.  N.  Geyer. 

Utah  Power  &  Light  Company, 

Salt  Lake  City,  Utah. 
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Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


PORTABLE  STAND  FOR  CARRY- 
ING MOVABLE  ELEC- 
TRIC CIRCUITS 


Portable  Rack  for  Supporting  Outdoor 
Motor  Circuits 

FOR  supporting  circuits 
which  supply  energj'  to 
electric  blast-hole  drills  the 
France  Stone  Company, 
North  Baltimore,  Ohio,  de- 
veloped a  portable  rack 
made  of  iron  pipe.  This 
rack  should  be  useful  for 
other  applications  w^here  tem- 
porary or  movable  lines  are 
used  for  drills,  motors  and 
similar  apparatus.  The  racks 
are  about  6  ft.  high  and  in 
the  work  mentioned  are 
placed  about  50  ft.  to  75  ft. 
apart.  They  keep  the  wires 
dry  and  prevent  current  leak- 
age and  short  circuits.  Bal- 
last plates  are  provided  on 
which  weights  may  be  laid 
to  prevent  the  racks  from 
being  blown  over.     In  using 

for  blast-hole  drills  a  complete  circle  line  is  carried  on 
the  racks  unless  the  quarry  is  too  large.  Such  a  circle 
assures  better  voltage  at  any  point.  No.  6  stranded 
weatherproof  wire  is  used  for  440-volt  work  unless  the 
line  is  exceptionally  long  or  there  is  a  large  number 
of  drills  operating. 

About  100  ft.  of  No.  8  three-conductor  Duracord  is 
employed  (with  three-phase,  440-volt  current)  for  a 
cable  to  reach  from  the  drill  to  the  portable  line.  Hub- 
bell  weatherproof  attachment  plugs  are  connected  every 
75  ft.  along  the  portable  line  for  attaching  the  cable. 

A  li-in.  swinging  pipe  is  mounted  in  the  top  of 
the  drill  cab  for  supporting  the  cable  in  such  a  way 
that  the  wheels  of  the  drill  will  not  run  over  it.  This 
pipe  should  be  composed  of  a  vertical  section  strapped 
in  the  cab,  an  elbow  at  top  of  the  vertical  section 
and  free  to  swing  horizontally,  a  horizontal  section 
about  10  ft.  long  vdth  a  45-deg.  bend  downiward  at  the 
outer  end.  About  4  ft.  out  from  the  elbow  this  hori- 
zontal section  should  have  a  support  on  which  the  pipe 
can  rest  and  slide  from  side  to  side.  The  open  ends 
of  the  vertical  and  horizontal  sections  should  be  fitted 
with  li-in.  conduit  bushings.  The  cable  should  be  fed 
through  this  pipe  and  taped  quite  heavily  at  the  open 
ends  of  the  pipe.  This  prevents  injury  to  the  cable 
at  those  points.  At  the  bottom  end  of  the  vertical  pipe 
an  ordinary  cable  clamp  should  be  clamped  on  the  cable 
over  its  heavily  taped  portion.  This  will  prevent  the 
cable  from  being  pulled  out  of  the  pipe. 

A  General  Electric  type  FPIO  oil  circuit  breaker  is 
used  on  the  drills  instead  of  knife  switch  and  fuses. 
This  not  only  provides  a  totally  inclosed  safety  switch 


but  avoids  the  fuse  trouble  that  is  always  had  where 
fuses  are  used  on  blast-hole  drills.  The  vibration  of  the 
machine  causes  the  fuses  to  jar  loose  in  the  clips,  caus- 
ing the  fuses  to  become  hot  and  fuse  ferrules  and  clips 
to  become  pitted.  The  circuit  breaker  should  have  over- 
load coils  so  as  to  protect  the  motor  against  overload. 
This  type  of  breaker  should  also  be  used  to  control  the 
power  for  the  entire  line.  D.  W.  Yambert, 

France  Stone  Company,  Electrical  Engineer. 

Toledo,  Ohio. 

How  Often  Should  Lighting  Fixtures 
Be  Qeaned? 

THE  necessary  frequency  of  cleaning  lighting  fix- 
tures may  be  determined  by  balancing  the  loss  from 
decreased  illumination  against  the  cost  of  cleaning.  The 
loss  from  decreased  illumination  is  divisible  into  the  loss 
of  electrical  energy  which  is  caused  by  the  dirt  and  the 
decrease  in  output  of  workmen  due  to  poorer  light. 
These  losses  increase  daily  after  each  cleaning.  When 
the  sum  of  these  losses  since  a  cleaning  equals  the  cost 
of  one  cleaning  the  fixtures  should  be  cleaned  again. 

By  far  the  most  difficult  of  these  factors  to  determine 
is  the  loss  in  output  of  workmen  due  to  poorer  light. 
This  must  include  spoilage  and  overhead  cost  of  plant 
as  well  as  possible  labor  turnover  due  to  dissatisfaction 
and  loss  from  future  deteriorated  eyesight.  The  energy 
loss  can  easily  be  calculated  by  the  aid  of  a  foot-candle 
meter  or  a  photometer. 

The  cost  of  cleaning  may  be  determined  by  trial. 
Lighting  fixtures  may  be  dusted,  wiped  or  washed.  The 
method  used  should  be  the  one  which  will  produce  the 
most  economical  results.  Sometimes  a  combination  of 
methods  may  be  employed  to  advantage.  For  instance, 
the  fixtures  may  be  washed  every  two  months  and  dusted 
every  two  weeks  between  washings.  The  type  of  fix- 
ture, character  of  dirt,  etc.,  determine  to  some  extent 
how  the  cleaning  should  be  done.  The  length  of  time 
required  is  another  important  determining  factor.  Usu- 
ally it  takes  more  time  for  a  man  to  get  down  from  one 
fixture  and  up  to  the  next  than  it  does  to  clean  the 
fixture.  When  this  is  the  case  fixtures  should  be  cleaned 
as  thoroughly  as  possible. 

The  usual  length  of  time  between  cleanings  is  from 
three  to  six  weeks,  but  the  right  time  for  cleaning 
should  be  separately  determined  for  each  case.  Among 
the  factors  which  affect  frequency  of  cleaning  are  the 
illumination  provided  by  clean  equipment,  illumination 
required,  kind  of  fixture,  amount  and  kind  of  dust  in 
the  air  and  the  season  of  the  year.  Indirect  and  semi- 
indirect  fixtures  are  very  liable  to  collect  dust  and  dirt 
which  cannot  be  seen  but  which,  of  course,  continues 
to  cut  down  the  useful  illumination  as  time  passes. 
Although  reflectors  for  direct  lighting  can  be  seen,  it 
is  hard  to  judge  from  their  appearance  how  much  light 
is  being  absorbed  by  the  coating  of  dirt.  Consequently 
an  instrument  should  be  used  to  measure  the  illumina- 
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tion.  Just  as  the  fireman's  judgment  as  to  the  man- 
agement of  his  steam  plant  is  now  assisted  by  instru- 
ments in  addition  to  visual  inspection  of  the  fires  and 
boilers,  so  must  the  judgment  of  the  men  in  charge  of 
illumination  be  assisted  by  a  suitable  light-measuring 
instrument.  D.  W.  Blakeslee. 

Pittsburgh,  Pa. 


Inexpensive  Electric  Etching  Pencil 

A  PRACTICAL  and  inexpensive  etching  pencil  illus- 
trated herewith  is  made  for  use  in  marking  tools, 
dies,  instruments  or  other  metal  objects.  It  is  simple 
in  construction  and  any  one  handy  with  tools  should 
be  able  to  make  one  out  of  materials  found  in  most 
machine  shops.  The  construction  of  the  pencil  is  as 
follows:  A  coil  spring  of  No.  14  gage  wire  is  made 
of  about  forty  turns.  Into  this  spring  a  soft-iron 
core  is  inserted,  consisting  of  about  twenty  pieces  of 
No.  22  gage  soft-iron  wire.  The  soft-iron  wire  core 
should  be  insulated  from  the  coil  by  a  few  turns  of 
paper  of  good  quality.  One  turn  of  the  spring  coil 
should  be  turned  up,  to  which  one  terminal  of  the 
transformer  is  to  be  connected  (see  upper  part  of 
pencil  in  illustration).  The  lower  end  of  the  spring 
should  be  shaped  in  a  "U"  and  the  tip  looped  as  shown. 
A  small  iron  screw  and  nut  are  used  for  fastening  a 
piece  of  fine  copper  wire  which  serves  as  the  etching 
needle.  Cover  the  entire  pencil  with  a  few  layers  of 
paper,  dip  in  insulating  varnish  and  allow  to  dry  thor- 
oughly. 

In  operation  the  iron  screw  and  nut  holding  the 
short  piece  of  copper  wire  vibrate,  which  makes  a 
series  of  small  dots.  After  a  little  practice  it  will  be 
found  that  very  fine  work  can  be  done  if  the  operator 
has  a  steady  hand  and  is  a  good  letterer.  The  func- 
tion of  the  spring  coil  is  to  act  as  a  resistor  and  as 
a  magnetic  coil  for  vibrating  the  copper  tip.  Do  not 
attempt  to  use  a  heavy  copper  tip  for  etching,  as  this 
will  take  more  current  and  heart  up  the  entire  pencil. 
Energy  is  furnished  by  a  150-watt  toy  transformer  or 
a  storage  battery.     In  either  case  from  4  volts  to  10 
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PENCIL  FOR   ELECTRIC   ETCHING   OF  TOOLS,   DIES,  ETC. 

volts  may  be  used,  depending  on  the  kind  of  etching 
desired.  The  pencil  will  have  a  tendency  to  become 
warm  after  continuous  use  and  should  be  allowed  to 
cool  when  it  becomes  too  hot  to  be  held  comfortably  in 
the  hand.  JOHN  A.  TOLEIK, 

American  Can  Company,  Electrical  Engineer. 

Chicago,  111. 


Rock  Drill  Steels  Too  Short  for  Use 
Reclaimed  by  Welding 

EXPERIMENTAL  tests  which  have  been  carried  out 
by  the  Thompson  Company  to  determine  the  practi- 
cability of  reclaiming  short  lengths  of  rock-drill  steels 
have  shown  that  electric  butt  welding  is  a  feasible 
process  for  this  work.  Steels  welded  in  this  manner 
have  given  very  satisfactory  results  when  tested  under 
conditions  somewhat  more  severe  than  normal.  The 
drills  used  in  these  experiments  were  hollow  drills  li-in. 
in  diameter  containing  95  per  cent  to  1.05  per  cent 
carbon.    A  hollow  instead  of  a  solid  drill  was  chosen  as 
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DRILL  STEEXS  ELECTRICALLY  WELDED  HAVE  SHOWN 

EXCELLENT  RESULTS  IN  TESTS 

Top,  left — In  preparing  the  broken  steels  the  end's  are  squared 
off  and  countersunk.  Top,  right — A  lengthwise  section  showing 
that  the  water  hole  area  is  not  greatly  reduced  by  welding. 
Center — The  weld  as  it  appears  when  removed  from  the  welding 
machine.      Lower — The   upset   may  be   removed    by   grinding. 

presenting  a  more  difficult  type  to  Weld,  owing  to  the 
fact  that  the  water  hole  must  be  kept  open. 

In  welding  such  steels  the  ends  to  be  joined  should 
first  be  ground  off  fairly  square  and  the  greater  part 
of  the  rust,  scale,  etc.,  removed  for  3  in.  or  4  in.  back 
in  order  to  insure  good  electrical  contact  with  the  dies 
of  the  welder.  Then  these  two  ends  should  be  counter- 
sunk with  an  80-deg.  countersink  to  a  depth  of  approxi- 
mately \  in.  This  countersinking  prevents  the  "flash" 
and  metal  which  is  pushed  up  during  completion  of  weld 
from  filling  up  or  clogging  the  water  hole. 

The  steels  are  then  clamped  in  the  copper  dies  of  the 
welder,  these  dies,  which  conform  to  the  shape  of  the 
drill,  being  in  reality  the  terminals  of  the  secondary  of 
a  simple  current  transformer,  which  takes  any  com- 
mercial power  voltage  on  the  primary  side  and  steps  it 
down  to  very  low  voltage  in  the  secondary,  while  in- 
creasing secondary  current  over  primary  current  in 
approximately  the  same  ratio.  The  steels  are  clamped 
so  as  to  give  a  length  projecting  from  the  inside  edge 
of  each  pair  of  dies  which  is  equivalent  to  from  one-half 
to  three-quarters  the  diameter  of  the  drill.  The  drills 
should  also  be  brought  into  accurate  alignment  by  means 
of  simple  adjustments. 

The  weld  is  made  by  what  is  known  as  the  part-flash, 
part-slow-butt  method,  the  first  step  being  to  bring  the 
■ends  into  close  proximity  by  means  of  a  pressure  device 
integral  with  the  welder  and  then  to  close  the  primarj- 
circuit  of  the  transformer,  continuing  to  bring  the  steels 
together  slowly  until  their  ends  actually  touch  each  other 
lightly,  whereupon  they  will  "flash,"  that  is,  minute 
particles  of  molten  steel  will  fly  off.  This  flashing 
should  be  continued  by  keeping  the  circuit  closed  and 
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slowly  forcing  the  ends  of  the  steels  together  until  the 
ends  ai-e  "flashed"  off  square  and  are  in  even  contact 
around  their  entire  periphery'.  Usually,  if  the  ends  are 
properly  prepared,  a  forward  movement  of  about  -h  in. 
of  right-hand  steel  is  sufficient  to  accomplish  this.  Do 
not  "flash"  too  much  or  the  water  hole  will  become 
clogged. 

At  the  end  of  this  flashing  movement  a  quick 
further  forward  movement  will  bring  the  ends  of  steels 
into  good  solid  contact  and  stop  the  flashing.  Now,  with 
the  circuit  still  closed  but  with  little  or  no  added  pres- 
sure on  steels,  allow  the  joint  to  reach  the  welding 
temperature  which  is  indicated  when  the  metal  at  and 
around  that  point  has  a  "greasy"  appearance  or  seems 
on  the  verge  of  running  and  sparkling,  when  instanta- 
neous and  heavy  pressure  should  be  applied  and  the 
steels  forced  together,  completing  the  weld  and  at  the 
same  time  opening  the  primary  circuit.  Great  care 
should  be  used  not  to  overheat  the  steels,  as  not  only 
will  the  structure  of  the  steel  at  the  joint  be  damaged 
beyond  repair,  but  the  water  hole  will  become  clogged 
owing  to  too  great  a  "push-up"  in  completing  the  weld. 
Too  little  heat  will  result  in  only  a  "stick,"  not  a  weld. 

A  flux  of  plain  powdered  borax  is  sometimes  used 
and  is  applied  by  merely  sprinkling  it  on  the  joint  with 
the  fingers  at  the  end  of  the  flashing  operation.  This 
flux  has  been  found  to  be  of  aid  in  preventing  the 
oxidizing  of  the  joint,  and  while  its  use  is  not  abso- 
lutely necessary,  it  is  recommended. 

The  matter  of  removing  or  leaving  the  "upset"  at  the 
weld  is  one  for  the  user  to  decide.  The  greater  the 
amount  of  this  upset  that  can  be  retained,  the  stronger 
the  bar  at  that  point  and  the  less  the  labor  of  reclama- 
tion. However,  on  steels  where  this  upset  has  been 
almost  entirely  removed  the  steels  in  actual  working 
tests  have  broken  at  any  point  except  in  the  welded  area. 

The  time  consumed  in  preparing  the  ends  to  be 
welded  is  very  little.  For  example,  in  the  case  of  the 
IJ-in.  hollow  steels  it  should  be  approximately  as  fol- 
lows: Grinding  ends  square  and  removing  scale,  two 
minutes;  countersinking,  one  minute.  The  average 
welding  time  on  the  above  size  is  fifteen  to  twenty 
seconds  and  the  power  consumption  is  not  over  0.25 
lav.-hr.  per  weld.  The  open-circuit  secondary  voltage 
should  be  approximately  4  volts  to  4.25  volts  to  insure 
ease  in  flashing.  One  man  should  be  able  to  prepare 
and  weld  complete  two  pieces  of  drills  of  the  above  size 
in  five  minutes. 

Every  weld  should  be  properly  heat-treated  to  relieve 
any  locked-in  stresses  and  to  refine  the  grain  structure. 
This  can  be  done  in  the  welder  by  increasing  the  open- 
ing between  dies  to  3  in.  or  4  in.,  again  clamping  the 
welded  steel  in  the  dies,  heating  to  the  proper  tem- 
perature and  forcing  the  metal  to  cool  slowly  by  placing 
it  in  lime  or  a  similar  slow-cooling  medium.  This 
method  of  heat-treating,  while  fairly  satisfactorj".  does 
not,  of  course,  have  the  same  merits  as  a  furnace-heat 
treatment,  and  where  a  furnace  is  available  the  latter 
method  is  recommended. 

Tests  on  steels  welded  by  this  method  were  carried 
out  by  the  Sullivan  Machinery  Company  at  its  e.xperi- 
mental  quarry  in  Claremont,  N.  H.  The  drilling 
machine  used  was  a  Sullivan  DX-61  type,  which  takes 
air  at  100-lb.  line  pressure  and  strikes  a  blow  of  100 
ft.-lb.  on  the  ends  of  steel  at  the  rate  of  1,400  blows  per 
minute,  the  drill  being  continuously  rotated  at  the  rate 
of  approximately  150  r.p.m.  in  free  drilling.  The  rock 
drilled  was  what  is  known  as  blue  schist,  which,  though 


not  so  hard  as  some  rocks,  does,  perhaps,  owing  to  its 
seamy  structure,  place  fully  as  great  a  strain  on  the 
drill  as  the  harder  rocks.  In  all  tests  the  steels  were 
run  unsupported.  To  explain:  It  is  understood  by  the 
writer  to  be  the  general  practice  to  feed  steels  used  in 
"drifting"  to  the  machine  in  lengths  varying  in  steps 
of  2  ft. ;  that  is,  the  first  drill  is  a  so-called  2-ft.  length, 
the  next  4  ft.,  and  so  on,  so  that  art  no  time  is  there 
more  than  approximately  2  ft.  of  distance  between  the 
rock  being  drilled  and  the  chuck  of  the  drilling  machine ; 
but  in  all  of  these  tests  each  steel  started  its  own  hole, 
so  that  there  was  at  the  start  of  the  drilling  of  each 
hole  a  distance  of  8  ft.  to  10  ft.  between  the  rock  and 
the  drilling  machine.  Each  hole  was  about  2  ft.  in 
depth  and  was  drilled  in  approximately  a  horizontal 
plane  with  the  steels  oftentimes  more  or  less  out  of 
line. 

Six  of  the  steels  welded  as  described  above  were 
tested  in  this  manner,  and  all  except  one  broke  at  a  dis- 
tance anjTvhere  from  4  in.  to  3  ft.  from  the  weld  after 
drilling  totals  of  from  5  ft.  to  146  ft.  The  remaining 
one,  which  broke  in  the  weld,  had  drilled  121  ft.  These 
steels  before  being  welded  by  the  above  method  had 
drilled  totals  varying  from  26  ft.  to  140  ft.  To  sum 
up,  the  only  steel  which  failed  in  the  weld  drilled  a 
distance  fully  as  great  as  the  average  total  of  the  other 
five  steels,  all  of  which  broke  outside  of  the  weld. 
Thompson  Electric  Welding  Co.  W.  T.  Ober, 

Lynn,  Mass.  Development  Engineer. 


Support  for  Bar-to-Bar  Test  on 
Small  Armatures 

WITH  small  motors  it  is  often  diflScult  to  apply  a 
bar-to-bar  test  for  damaged  coils  and  reversed 
leads.  For  making  such  a  test  easy  in  a  certain  shop 
a  small  buck,  just  the  size  for  the  armature  to  be 
tested,  was  made  with  one  upright  cut  out  to  fit  the 
commutator  instead  of  the  shaft.  This  upright  was 
fitted  with  two  strips  of  copper,  as  shown  in  the  accom- 
panying drawing,  so  that  when  the  armature  was  placed 
in  the  buck  the  commutator  made  contact  with  these 


Small 
armcrfvi 


'■"indlng  ^ 
post    ' 


Copper^,^ 
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CONNECTIONS  FOR  BAR-TO-BAR  TEST  ARE    MADE  BY  COPPER 
STRIPS  AT  SIDES  OF  COMMUTATORS 

strips  at  two  points  directly  opposite  each  other.  The 
direct-current  feed  lines  were  attached  to  these  strips 
by  means  of  the  binding  screws.  The  bar-to-bar  test  is 
made  by  turning  the  armature  in  the  buck  and  touching 
adjacent  bars  at  the  top  point  of  the  ai-mature  with  the 
leads  from  a  small  millivoltmeter.  Frank  Soete. 
Honesdale,  Pa. 
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Preventing  Burn-Out  of  Still  Used  for 
Storage-Battery  Water 

TO  PREVENT  the  burn-out  of  a  still  used  in  purify- 
ing water  for  batteries  the  fire  must  be  extinguished 
when  the  cooling-water  supply  fails.  An  automatic 
method  for  turning  out  the  gas  on  failure  of  the  water 
prevents  such  burn-outs  in  the  vehicle  battery  depart- 
ment of  the  New  York  Edison  Company.  The  scheme 
employed  is  indicated  in  the  accompanying  sketch.  This 
shows  a  weight  hung  to  an  arm  which  is  connected  by  a 


Hose  fmm 
olischarge 
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ever,  the  water  ceases  to  flow  from  the  discharge  pipe 
the  vessel  becomes  empty  and  the  weight  closes  the 
valve  of  the  burner. 

Before  the  protective  arrangement  was  used  the  coils 
of  the  still  were  overheated  and  badly  damaged  a  num- 
ber of  times.  Since  its  installation  there  has  been  no 
more  such  trouble.  A.  Sheinaus, 

Fore  Battery  Man,  Auto  Department. 
New  York  Edison  Company, 

New  York,  N.  Y. 


WEIGHT  CLOSES  VALVE  WHEN  COOUNG  WATER  STOPS  FLOWING 

wire  to  the  valve  on  the  gas  burner.    This  weight  tends 
to  turn  the  valve  to  the  "off"  position. 

The  bar,  which  is  about  4  ft.  long,  is  pivoted  in  the 
middle,  and  to  the  other  end  is  hung  a  small  vessel  into 
which  the  discharged  cooling  water  flows.  This  vessel 
has  a  hole  in  the  bottom  through  which  the  water  runs. 
The  hole,  however,  is  of  such  a  size  that  the  vessel  is 
always  full  while  the  water  is  discharging  in  the  right 
quantity.  The  weight  of  this  water  counterbalances  the 
iron  weight  on  the  other  end  of  the  beam.    In  case,  how- 


Properties  of  Resistor  Materials  Used  for 
Heating  Purposes 

THE  principal  materials  suitable  for  electric  heating 
resistors  are  listed  in  the  accompanying  table 
together  with  their  physical  properties.  There  are 
eight  classes  of  materials.  The  metals  of  the  first 
group — copper,  platinum,  wrought  iron,  cast  iron,  tung- 
sten and  molybdenum — are  used  for  resistors  in  special 
cases  only  and  are  not  widely  employed.  The  other 
groups  show  various  specific  resistances  and  maximum 
operating  temperatures.  The  nickel-steel-chromium 
alloys  (group  5)  are  suitable  for  electric  resistors 
which  are  not  subjected  to  temperatures  higher  than 
1,200  deg.  Fahr.  The  nickel-chromium  alloys  can  be 
operated  at  temperatures  as  high  as  1,800  deg.  to  2,000 
deg.  Fahr.  without  being  injuriously  affected  and 
their  resistance  is  about  sixty  times  that  of  copper. 
With  the  discovery  of  this  group  of  alloys  the  fore- 
most technical  difficulties,  which  prevented  the  general 
use  of  electric  heat,  were  removed.  However,  nickel- 
chromium  is  not  suitable  for  all  purposes  under  all  con- 
ditions. On  the  contrary,  electric  heaters  have  to  be 
carefully  designed  for  each  individual  duty,  and  if  this 
is  not  done,  the  possibility  of  "burning  out"  the  heat- 
ers exists. 


PROPERTIES    OF    HEATING-RESISTOR 

MATERIALS 

Name  of 

Substance 

Copper 

Phj^sical 
Condition  or 
Compasition 
of  Substance 

....      Annealed 

Pure 

Manufac- 
turer cr 
Agent 
(See 
Names 
Below) 

1:; 

zinc  . . 
zinc  .. 

Iir. 

3.     Suppl 
7.     Gebruder 

Temperature 
Reastance  in           Coefficient 
Ohms  per                        of 
Circ.mil                 Resistivity 
Ft.  at  68                     for 
Dee.  Fahr.            1  Deg.  Fahr. 
10  4                     0  00217 
57  4                     0  00204 
62  9                     0  00280 

380  0 

64.3                     0  00400 
136.2                      0  00250 

34.3                      0  00185 

200  0                     0  000172 
290  0                     0  00011 1 

294  0                          Nil 
300  0                     0  00001 
256   0                       0  00198 

5110                     0  00039 
525.0                     0  00040 
520  0                     0  00030 
517  0                      

523  0                     0.00040 
525  0                     0  00040 

660  0                     0  000095 
660  0                     0  000099 
580  0                     0  000134 
600.0                     0  000190 

575  0                     0  000100 
640  0                     0  000100 

4,325*                  Not  constant 
4,875*                  Not  constant 
6,950t                   Not  constant 
Not  constant 

Not  cohttant 

ee-Biddte  Hardware  Company. 
Siemens  A  Company. 

Specific 

Gravity. 

Grams  per 

Cu.Cm. 

8  89 

21    50 

7  78 

7  21 

8  90 
19    10 

8  60 

8   50 
8  50 

8  90 
8  85 
8  90 

8   10 
8    14 
8  09 

8   15 
8   15 

8   15 
8  02 
8  90 
8   15 

8  05 
8   12 

1  80 

2  20 

4.     Thomas  ProF 

Approx. 

Maximum 

Working 

Temp,  in 

Open  Air. 

Deg.  Fahr. 

500 

2,700 

750 

1,000 
1,200 

500 
500 

700 

700 

1.112 

1,100 
1  000 

1  000 

1.200 
1.200 

1,800 

2  000 
2  100 

1,800 

2,000 

6,000t 
6,000t 
3,500t 
6.000t 

2,500 
ser  &  Son.       5. 

Approx. 

Melting 

Point, 

Deg.  Fahr. 

1.981 

3  190 

2  700 

Iron 

Nickel 

Tungsten 

...     Cast,  gray 
....     Annealed 

2.700 
2.940 
5,432 
4  532 

1.880 

2  120 

Advance 

Idea! 

Monel 

Krupp 

Climax 

Phenix 

Tic.T 

....      Copper  nickel 
....      Copper  nickel 
....     Copper  nickel 

....      Nickel  steel 
....      Nickel  steel 
Nickel  ateel 

2,300 
2,200 
2,480 

2. 300 
2.100 

Xo.  193  Alloy 

Comet 

Nichrome 

Nichrome  II 

....      Nickel,  steel,  chromium 

....      Nickel  chromium 
Nickel  chromium 

2.750 
2.700 

Calido 

2  800 

Rayo *. 

Chromel  "C" 

....      Nickel  chromium 

3,000 

Carbon 

Graphite 

Carbon  filament 

Retort 

Acheson 

....      Treated 

6,700 
6.700 
6,700 
6.700 

Silit 

IT 

*  At  5.400  deg.  Fahr.         t  Air  excluded.         \  At  3.500  deg.  Fa 
1.     Driver  Harriw  Company.       2.     Electrical  Alloy  Company 
Steel  &  Wire  Company.       6.     Hoskina  Manufacturing  Company. 
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While  the  development  of  the  metallic  resistor  was 
going  on,  carbon,  graphite  and  similar  substances  were 
also  tried  out,  and  it  appears  that  during  the  last  few 
years  resistors  made  of  these  materials  have  been  used 
with  success.  The  principal  substances  of  this  class 
are  listed  in  the  last  two  groups.  Naturally,  when 
using  carbon  or  graphite,  it  has  to  be  realized  that 
these  materials  oxidize  very  rapidly  at  comparatively 
low  temperatures.  This  objection,  however,  is  not  so 
serious  as  it  may  appear  at  first  glance,  simply  because 
whenever  carbon  or  graphite  is  used  it  is  either  inclosed 
in  such  a  manner  that  little  air  can  get  in  contact  with 
it,  or  in  case  the  air  should  strike  the  resistor,  carbon 
monoxide  and  carbon  dioxide  are  formed  rapidly,  re- 
tarding the  oxidation.  Therefore  renewals  of  these 
resistors  need  not  be  made  as  often  as  might  be  antic- 
ipated, and  since  carbon  and  graphite  are  low-priced 
materials,  this  upkeep  is  not  more  expensive  for  a  care- 
ful design  than  the  renewals  of  resistors  of  the  metallic 
type.  Silit,  mentioned  in  the  last  group,  is  a  substance 
which  has  not  yet  been  used  extensively  in  this  country. 
In  Germany  and  Switzerland,  however,  excellent  results 
have  been  obtained.  H.  O.  Swoboda, 

Pittsburgh,  Pa.  Consulting  Engineer. 


Localized  Blower  Improves  Working 
Conditions 

FUMES  from  melted  resin  and  beeswax  which  for- 
merly annoyed  workers  at  the  Boston  repair  shop  of 
the  Western  Electric  Company,  Inc.,  are  now  easily 
exhausted  from  the  room  by  the  4-hp.  motor-driven 
blower  shown  in  the  accompanying  illustration.  The 
blower,  a  Sturtevane  "E-6"  fan  with  5-in.  discharge 
duct,  is  directly  connected  to  a  220-volt,  single-phase 
motor  running  at  1,800  r.p.m.     Over  the  rear  of  the 


ALL  FUMES  FROM   MATERIAL  MELTED  IN   THIS  POT  ARE  DRAWN 
OFF  THROUGH  THE  METAL  HOOD 

melting  pot,  which  is  electrically  heated,  a  12-in.  x 
18-in.  metal  hood  is  placed  to  collect  the  fumes  for  sub- 
sequent discharge  through  a  short  duct  leading  out- 
doors.   The  draft  thus  induced  had  a  tendency  to  lower 


the  temperature  of  the  pot.  Therefore,  to  insure  steady 
flowing  of  the  melted  material,  which  hardens  almost 
instantly  upon  being  exposed  to  the  air,  a  supplemen- 
tary electric  heating  coil  was  applied  to  the  discharge 
pipe  just  back  of  the  faucet.  J.  S.  Thomas. 

Western  Electric  Company,  Inc., 
Boston,  Mass. 


Slow-Down  Resistance  for  a 
Slip-Ring  Motor 

IT  WAS  FOUND  desirable  to  slow  down  the  speed  of 
a  continuous-duty  slip-ring  motor  in  an  installation 
of  shaking  screens  while  handling  coarser  materials, 
returning  again  to  normal  speed  for  the  finer  mate- 
rial. This  was  accomplished  by  inserting  in  the  rotor 
circuit  a  resistor  which  could  be  shunted  in  or  out  as 


Sitp-ring 
motor 


f^f.„,.  for  normal  operation  operator  presse^'fasfbotforr 

S^^   ^$/m  For  reduced  speed  operator  presses" Slon' button 

RESISTOR  WHICH   MAY  BE  INSERTE3)  INTO  SECONDARY  LINES 
OF  MOTOR  IN  ORDER  TO  SLOW  DOWN  SPEED 

desired.  The  installation  consisted  of  a  15-hp.  slip-ring 
motor  with  remote  control,  having  resistance  designed 
for  starting  duty  only.  The  fixed  resistor  for  the  low 
speed  was  therefore  placed  in  the  secondary  leads  near 
the  motor,  and  a  circuit  with  a  switch  in  it  was  shunted 
around  this  resistor.  This  was  a  three-pole  magnetic 
switch  operated  by  push-button  control  at  the  same 
point  as  the  starting  control.  The  motor  is  started  with 
the  resistor  cut  into  the  secondar>^  circuit,  and  when  the 
faster  speed  is  desired  the  button  marked  "Fast"  is 
pushed  and  this  shunts  out  the  resistance. 

The  slow-down  resistance  must  be  of  suflScient  cross 
section  to  carry  the  secondaiy  current  continually  and 
of  such  ohmic  resistance  as  to  cut  the  torque  and  there- 
fore the  speed  (assuming  the  load  be  over  50  per  cent 
of  rated  full  load)  to  the  desired  point.  If  it  is  a 
three-phase  machine  the  secondary  current  rating  can 
be  obtained  from  the  motor  manufacturer,  or  can  be 
calculated  closely  enough  from: 

_  ffP  X  746 

Sec.  amps  =  — = 

V3  X  voltage  between  rings 
The  proper  ohmic  resistance  is  hard  to  figure  closely 
as  one  seldom  knows  the  exact  load.  The  torque  varies 
as  the  square  of  the  voltage,  and  the  speed  in  turn 
depends  upon  the  torque  and  load.  The  practical  method, 
having  so  many  unknowns,  is  to  provide  a  resistor  of 
suflicient  current-carrying  capacity  and  try  taps  between 
different  sections  of  the  resistor  until  the  machinery 
operates  satisfactorily  under  the  actual  load. 

The  motor  could  have  been  slowed  down  by  inserting 
resistors  in  only  two  of  the  three  phases,  but  this  would 
have  drawn  unbalanced  currents  from  the  line  on  low 
speed.  In  case  the  expense  of  an  automatic  switch  is 
not  warranted  in  such  an  installation,  an  ordinary  knife- 
blade  switch  might  be  used  instead  of  the  magnetic  type. 
If  such  an  arrangement  is  desired  on  a  new  installation, 
it  would  be  better  policy  to  use  the  standard  speed- 
control  equipment  furnished  by  manufacturers. 

Chicago,  111.  H.  T.  N. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
■of  Electric  Light,  Power  and  Heat 


Employees  and  Customers  Oversubscribe 
Million-Dollar  Note  Issue 

EMPLOYEES  and  customers  in  the  territory  served 
by  the  company  recently  absorbed  the  entire  offer- 
ing of  $1,000,000  of  8  per  cent  five-year  gold  notes  of 
the  Portland  (Ore.)  Railway,  Light  &  Power  Company 
in  twelve  days.  Average  daily  sales  during  the  cam- 
paign were  more  than  $90,000,  resulting  in  an  over- 
subscription of  the  issue.  The  notes  were  in  denomi- 
nations of  $100,  $500  and  $1,000,  and  purchasers  were 
allowed  to  pay  for  them  on  a  partial-payment  plan  if 
they  so  desired.  The  total  number  of  subscribers  was 
approximately  3,200.  Commenting  on  the  success  of 
the  sale,  an  executive  of  the  company  said: 

"Loyalty  to  and  confidence  in  the  company  were 
displayed  by  the  employees,  nearly  70  per  cent  of  whom 
bought  a  total  of  almost  $400,000  worth  of  the  notes. 

"Of  the  entire  offering  90  per  cent  was  disposed  of 
in  the  immediate  Portland  district,  the  balance  being 
scattered  over  the  thirty-odd  communities  receiving 
light,  power  and  transportation  service  from  the  com- 
pany. 

"One  of  the  gratifying  features  of  the  campaign  was 
the  fact  that  nearly  70  per  cent  of  the  total  sales  were 
cash  subscriptions  and  the  wide  distribution  of  the  sales 
is  shown  by  the  fact  that  the  largest  individual  order 
was  for  $7,500." 


Company  Courtesy  Gains  Customers' 
Appreciation 

WHEX  the  Oklahoma  Gas  &  Electric  Company  con- 
nects a  new  customer  to  its  lines — one  who  has 
not  been  on  the  books  of  the  company  before — the  fol- 
lowing letter  is  sent  to  him: 

"Dear  Sir:  We  are  indeed  gratified  to  have  you 
become  one  of  our  customers,  and  I  beg  to  take  this, 
my  first  opportunity,  to  assure  you  that  we  sincerely 
appreciate  the  privilege  you  have  given  us  of  adding 
your  name  to  our  list  of  patrons. 

"To  serve  you  faithfully  and  well,  with  complete 
satisfaction  in  every  detail,  is  a  frank  expression  of 
the  obligation  we  assume.  Our  organization  and  equip- 
ment are  necessarily  extensive  to  serve  all  the  people, 
but  we  regard  the  individual  customer  as  the  most  im- 
portant consideration  in  our  business. 

"We  would  like  you  to  feel  that  you  are  at  all  times 
a  valued  patron  and  that  every  department  and  indi- 
vidual in  this  company  is  constantly  interested  in  see- 
ing that  you  are  properly,  economically  and  courteously 
served.  If  you  do  not  receive  this  attention,  I  shall 
deem  it  a  favor  to  have  you  call  the  matter  to  my  per- 
sonal attention.  J.  F.  OWENS,  General  Manager." 

This  is,  of  course,  a  form  letter,  designed  to  pave 
the  way  for  friendly  relations  and  good  will  between 
company  and  customers.     That  it  is  effective  and  that 


the  public  really  appreciates  this  mark  of  courtesy  is 
evident  from  the  following  letter  recently  received  by 
the  Oklahoma  Gas  &  Electric  Company  from  a  new 
customer : 

"I  received  your  follow-up  letter  shortly  after  I  had 
signed  a  contract  for  service  in  my  residence,  and  while 
I  know  it  is  a  form  letter,  it  shows  that  the  Oklahoma 
Gas  &  Electric  Company  is  anxious  to  do  all  in  its  power 
to  assist  the  customer  and  create  a  spirit  of  good  will 
toward  the  company.  It  occurred  to  me  that  it  was  a 
pretty  fine  idea,  in  spite  of  the  fact  that  your  company 
has  no  competition  in  its  field  but  seems  to  be  going 
out  of  its  way  to  do  little  things  that  tend  to  build  up 
a  spirit  of  co-operation  and  assistance  between  the  cus- 
tomer and  the  company.  It  seems  to  me  that  the  entire 
organization  reflected  this  spirit  in  the  small  dealings 
I  had  in  opening  up  a  new  account  with  your  company." 


A  Practical  Method  of  Rating  Central 
Station  Employees 

By  J.  E.  Shxtte 

Personnel  Superintendent  Penn  Central  Light  &  Power  Company. 
Altoona.  Pa. 

ABOUT  a  year  and  a  half  ago  the  Penn  Central  Light 
^  &  Power  Company,  operating  in  five  counties  in 
central  Pennsylvania,  with  headquarters  in  Altoona, 
inaugurated  a  personnel  department.  In  order  to  obtain 
the  best  system  possible  and  to  profit  by  the  experience 
of  others,  we  secured  the  services  of  Major  Frank  F. 
Hennaman,  who  had  been  engaged  in  this  class  of  work 
in  the  United  States  Army.  He  prepared  and  submitted 
a  tentative  plan  of  rating  employees  one  against  the 
other  in  the  same  class  of  work,  trade  or  duty. 

Our  management  appreciated  that  the  plan  was  more 
or  less  radical  and  that  if  it  was  to  be  successful  it 
would  have  to  be  "sold"  to  the  organization  before  it 
was  put  in  operation.    Every  member  of  the  company 


EMPLOYEES'  RATING  SCALE 

JOHN  DOE,  Lineman 

1.  Intelligence: 

Consider  readiness  of  comprehension  and  ability 

Highest 

White 

15 

to  learn  rapidly 

High 

Brown 

12  Doc  12 

Middle 

Green 

10 

Low 

Gray 

8 

Lowest 

Black 

5 

2.  Skill: 

Consider  accuracy,  speed,  interest  and  adapt- 

Highest 

Brmrn 

20 

ability 

High 

White 

13 

Middle 

Green 

12  Doe  12 

Low 

Gray 

9 

Lowest 

Black 

6 

3.  Initiative: 

Consider  alertness,  originality  of  conception  and 

Highest 

Brown 

30 

independent  and  prompt  action  particularly 

High 

White 

15 

in  a  case  of  emergency,  and  the  readiness  to 

Middle 

Gray 

15  Doc  25 

shoulder  responsibility  for  actions 

Low 

Green 

10 

Lowest 

Black 

5 

4.   Personal  Qualities: 

Consider  obligation  of  duty  to  the  company, 

Highest 

Green 

35 

spirit  of  co-operation,  common  sense,  reputa- 
tion, discipline,  veracity  and  sense  of  right .... 

High 

White 

30 

Middle 

Black 

25  Doc  25 

Low 

Brown 

20 

Lowest 

Gray 

10 

Total  rating ....                .    . 

74 
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in  a  position  of  authority  was  called  in  to  a  conference 
and  the  plan  as  submitted  was  placed  before  them  for 
their  criticisms  and  suggestions.  After  a  number  of 
conferences  a  system  was  finally  agreed  upon. 

The  plan  as  adopted,  one  which  had  the  unanimous 
approval  of  the  conference,  was  a  man-to-man  com- 
parison of  the  qualifications  which  have  a  financial  value 
to  the  employer.  We  call  these  intelligence,  skill,  initia- 
tive and  personal  qualities. 

The  rating  scale  is  a  constant  and  reliable  gage  of 
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R,\TING  REPORT  ON  WHICH  THE  FINAL  RATING 
OF  EACH  EMPLOYEE  IS  MADE 

an  employee's  merits  and  we  believe  that  it  completely 
eliminates  the  personal  equation  and  justly  determines 
merit  because  the  rating  scale  calls  attention  separately 
to  each  of  the  several  essential  qualifications  of  an 
employee.  The  danger  that  judgment  may  be  based  on 
minor  defects  with  a  corresponding  disregard  for 
important  virtues  is  reduced  to  a  minimum. 

Preparation  of  a  Standard  Scale  for 
Rating  Employees 

In  order  to  rate  an  employee,  make  a  list  of  ten  or 
twelve  persons  within  or  without  the  company's  service 
whose  work  is  intimately  known  to  the  rating  authority, 
who  must  be  the  foreman  or  the  one  directly  in  charge 
of  the  employee  being  considered.  Disregarding  all 
other  characteristics,  select  from  this  list  the  person 
whose  intelligence  surpasses  any  other  on  the  list. 
Write  his  name  or  initials  on  the  line  marked  "highest" 
on  the  accompanying  "Employees'  Rating  Scale."  On 
the  line  marked  "lowest"  put  the  name  of  the  person 
who  is  most  deficient  in  this  respect.  Put  the  middle 
or  average  person  on  the  third  line  and  the  persons  who 
range  in  intelligence  midway  between  the  middle  and 
the  extremes  on  the  other  two  lines.  The  highest  person 
will  be  represented  by  a  numerical  value  of  15,  the  high 
person  by  12,  the  middle  10,  the  low  8,  and  the  lowest 
5.  Proceed  similarly  in  constructing  a  scale  for  the 
other  three  qualities.  The  names  selected  for  the 
highest  and  lowest  places  on  the  scale  must  represent 
extreme  cases — the  best  and  the  worst  of  the  trade, 
occupation  or  duty  known  to  the  rating  authority.  Be 
sure  also  that  the  middle,  high  and  low  are  equally  dis- 
tributed, for  the  scale  is  a  measuring  rod  for  human 
capacity  and  the  points  by  which  it  measures  must  be 
at  equal  distances.  It  is  essential  that  any  person  whose 
name  appears  upon  the  scale  be  a  person  who  exhibits 
clearly  and  distinctly  the  qualifications  in  the  correct 
degree  for  which  you  are  using  them.  With  a  little 
experience  the  scale  can  be  refined  and  perfected  until 
it  can  be  used  with  ease  and  confidence. 


Persons  who  are  called  upon  to  rate  subordinates  in 
more  than  one  class  of  work,  trade  or  duty  should  make 
a  separate  scale  for  each. 

After  the  rating  scale  has  been  made  up  we  are  ready 
for  the  second  operation,  or  the  rating  of  the  employee, 
and  it  is  essential  that  personal  grudge,  dislike,  admira- 
tion and  friendship  be  eliminated,  for  the  future  status 
of  the  individual  being  rated  as  well  as  the  effectiveness 
of  the  entire  personnel  of  the  organization  will  be 
affected  by  the  result. 

To  arrive  at  the  rating  compare  the  employee  to  be 
rated  specifically  and  directly  with  those  whose  names 
appear  on  the  rating  scale.  Try  to  have  as  clear  and 
vivid  an  idea  of  both  as  possible.  For  instance,  under 
"intelligence,"  on  the  exhibit,  you  will  notice  we  have 
the  five  names.  While  rating  John  Doe  under  "intel- 
ligence," we  compare  him  with  those  five  names  and 
consider  only  John  Doe's  intelligence  as  compared  with 
the  intelligence  of  those  five  persons.  This  is  essential 
in  order  that  no  other  qualities  may  enter  into  the 
rating  on  this  specific  qualitj'  of  John  Doe  other  than 
intelligence.  When  you  have  discovered  the  person  with 
whom  John  Doe  most  nearly  compares  in  intelligence, 
assign  the  number  opposite  that  name  as  John  Doe's 
rating  for  intelligence.  Continue  to  rate  then  on  the 
remaining  three  qualities  in  a  manner  exactly  as  above 
described. 

The  sum  of  the  ratings  given  under  each  of  the  four 
general  qualities  is  the  employee's  final  rating.  These 
ratings  are  set  down  on  the  rating  report  by  the  rating 
authority  who  is  the  immediate  superior  of  the  employee 
and  sent  to  the  revising  authoritj%  who  is  the  immediate 
superior  of  the  rating  authority.  The  revising  authority 
under  this  plan  is  not  permitted  to  change  the  rating 
authority's  figures,  but  if  his  rating  is  not  identical  with 
that  of  the  rating  authority,  any  difference  will  be 
noted  in  the  proper  space  in  red. 

The  scale  is  in  no  sense  a  percentage  system.  The 
average  rating,  if  directions  are  followed  carefully,  will 
be  about  62  points.  Stated  in  another  way,  62  points 
means  an  average  employee  in  the  class  of  work  in  which 
he  is  engaged,  but  this  does  not  mean  that  all  employees 
are  worth  only  62  points,  neither  does  it  mean  that  your 
organization  average  should  show  62  points,  because 
each  employee  is  rated  by  comparison  with  persons  in 
the  same  trade,  work  or  duty  and  the  ratings  are  rela- 
tive to  that  only.  There  is  no  reason  why  an  office  boy 
should  not  receive  as  high  a  rating  as  the  superintend- 
ent, as  a  rating  of  each  represents  the  relation  to  work, 
trade  or  duty. 

After  having  applied  the  above  method  of  rating  for 
a  year,  during  which  time  two  separate  ratings  have 
been  made,  we  have  found  the  following  comparisons : 


First  Half 

Intelligence 114 

Skill .'.'.'/'.'.  \4 

Initiative 16,5 

Personal qualitie.^ 28^  I 

Total 70 


Second  Half 
11.7 
M.6 
17  4 
28.6 

72  3 


This  gives  an  idea  of  the  accuracy  and  uniformity  of 
the  ratings. 

Every  employee  is  aware  that  ratings  are  made  semi- 
yearly.  Employees  are  also  aware  of  the  qualities  con- 
sidered and  are  at  perfect  liberty  at  any  time  to  consult 
with  the  superintendent  of  personnel  in  order  to  deter- 
mine whether  or  not  they  are  satisfactorily  measuring 
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up  in  each  of  the  qualities  considered.  However,  the 
actual  rating  figures  are  known  only  to  the  rating 
authority,  the  revising  authority  and  the  management. 
We  believe  by  this  means  that  many  employees  have 
been  helped  to  increase  their  efficiency  and  to  develop 
in  the  qualities  wherein  their  shortcomings  are  most 
prominent.  The  ratings  have  also  been  a  most  valuable 
aid  in  deciding  on  employees  for  promotion  or  transfer 
and  are  used  as  a  guide  in  the  granting  of  wage 
increases. 


Electrical  Development  Necessary  to 
British  Columbia's  Progress 

FIGURES  showing  the  increased  demand  for  elec- 
trical energy  and  the  need  at  an  early  date  of 
further  hydro-electric  development  were  published  re- 
cently by  the  British  Columbia  Electric  Railway  Com- 
pany. Based  on  the  Electrical  World's  computation 
that  the  steam  and  hydro-electric  development  in  the 
United  States  between  1920  and  1925  will  reach 
11,700,000  kw.,  involving  a  total  capital  expenditure  of 
$3,706,000,000,  the  company  has  estimated  the  probable 
Canadian  requirements  as  follows : 

"Considering  Canada's  population  as  being  one- 
twelfth  of  that  of  the  United  States,  we  must  add 
nearly  |309,000,000  to  this  figure,  but  as  there  is  more 
electrical  energy  used  per  capita  in  Canada,  the  probabil- 
ity is  that  at  least  $500,000,000  will  be  required  for 
Canadian  electric  power  developments." 

The  problem  of  obtaining  such  a  vast  amount  of  capi- 
tal for  development,  it  is  pointed  out,  must  be  faced  by 
every  community  whose  ultimate  growth  and  prosperity 
are  dependent  upon  an  adequate  power  supply.  The 
article  continues: 

Far  from  this  being  a  problem  solely  for  the  electric 
power  companies  in  the  field,  it  is  now  recognized  as  the 
concern  of  the  community  as  a  whole,  because  the  stagna- 
tion of  electric  power  development  means  the  curtailment 
of  those  services  essential  to  community  progress  and  the 
cessation  of  all  industrial  development. 

It  will  readily  be  seen  that  if  there  is  no  electric  power 
available  there  can  be  no  manufactures;  if  there  are  no 
manufactures,  there  are  no  employees,  no  business  for 
merchants,  no  clients  for  solicitors,  no  patients  for  doctors, 
no  subscribers  for  newspapers — in  fact,  with  the  cessation 
of  electrical  development  comes  the  cessation  of  community 
advancement. 

Already  the  newspapers  and  national  publications 
throughout  the  continent  are  taking  up  the  question  from 
the  public's  point  of  view.  They  realize  that  the  restora- 
tion of  the  public  utility  companies'  credit  is  essential  for 
community  welfare. 

The  question  now  may  well  be  asked :  How  do  we  stand  as 
regards   electric  power  in  British   Columbia? 

In  reviewing  the  local  situation  it  is  necessary  to  re- 
member that  the  construction  of  a  power  plant  must  be  be- 
gun two  to  three  years  before  it  is  expected  to  start  gen- 
erating.    Financing   must   begin   at   even    an   earlier   date. 

During  the  last  two  years  our  demand  on  the  mainland 
system  has  increased  approximately  17  per  cent  a  year. 
This  demand  has  fallen  oflf  during  the  last  few  months 
owing  to  the  industrial  depression,  but  as  this  depression 
is  conceded  to  be  temporary  and  already  passing,  the  de- 
mand for  electric  power  is  practically  certain  to  continue 
increasing  shortly  at  the  same  rate  as  before. 

If  the  demand  had  increased  vsrithout  any  lull  at  15  per 
cent,  our  plants  would  be  inadequate.  By  that  time  we 
would  have  been  required  to  spend  a  million  dollars  on 
further  power  development.  At  best  this  investment  can- 
not be  postponed  later  than  the  summer  of  1922,  in  order 
to  be  in  readiness  for  the  winter  load  of  that  year. 

At   the   same   time,    other   expenditures    must   be   made 


for  transmission  lines,  distribution  lines,  railway  equip- 
ment and  other  public  utility  service. 

Further,  the  million  dollars  will  suffice  to  take  care  of 
the  increased  demand  of  only  one  year  at  the  present  rate 
of  increase.  Still  other  investments  must  be  made  im- 
mediately after.  A  new  power  plant  costing  $8,000,000 
must  be  financed  almost  before  the  first  million  dollars  is 
spent.  As  much  more  must  be  spent  to  transmit  and  dis- 
tribute the  energy  from  that  new  plant. 

How  is  the  British  Columbia  Electric  Railway  Company 
to  obtain  such  capital  ?  The  answer  is,  by  having  the 
credit  and  good  faith  of  the  people  of  this  province  firmly 
re-established.  Only  by  assuring  the  investor  that  his 
money  placed  in  the  public  utilities  of  this  province  will 
earn  a  fair  return  and  will  be  given  every  safeguard  will 
capital  be  available  for  new  electrical  development.  Unless 
this  is  done,  electrical  development  will  stand  still,  and  the 
community  likewise. 


INTERRUPTION 

TO  ELECTRIC 

SERVICE 


Between  the  hours  of  one 
and  five  o'clock,  Sunday 
morning,  March  13,  there 
will  be  a  necessary  interrup- 
tion on  account  of  better- 
ment of  service. 

Consumers'  Power  Co. 


Explanation  of  Service  Interruptions  a 
Good-Will  Asset 

INTERRUPTIONS  to  electric  service,  no  matter  how 
infrequently  they  occur,  are  a  source  of  annoyance 
and  inconvenience  to  customers,  and  their  attitude  to- 
ward the  utility  becomes  no  more  friendly  through  being 
left  in  the  dark  as  to  the  cause  of  the  trouble.  With  a 
view  to  building  good  will  for  the  company  and  believ- 
ing that  the  public  is  entitled  to  a  prompt  and  complete 
explanation  of  an  interruption  to  service,  the  Consum- 
ers' Power  Company 
of  Jackson,  Mich., 
recently  issued  the 
following  statement 
to  the  newspai>ers : 
A  series  of  severe 
lightning  storms 
passed  over  the  state 
this  morning  in  the  re- 
gion of  Ausable  River. 
The  first  storm, 
which  occurred  about 
7  a.m.,  damaged  a 
Consumers'  Power 
Company  transformer 
at  one  of  the  Ausable 
River  dams.  This 
piece  of  electrical  ap- 
paratus was  immedi- 
ately switched  out  of 
service,  and  although  the  trouble  was  noticed  by  a  momen- 
tary flickering  of  the  lights,  no  interruptions  to  service 
occurred  in  Jackson.  The  power  was  off  for  a  few  minutes 
in  the  city  of  Flint. 

The  second  storm  occurred  about  9  a.m.  and  caused  one 
of  the  main  transmission  lines  in  the  region  of  the  Ausable 
River  to  fail.  The  power  was  off  for  several  minutes  in 
Jackson,  Flint,  Saginaw  and  Bay  City  while  the  faulty  line 
was  being  switched  out  of  service. 

The  load  dispatchers  of  the  Consumers'  Power  Company 
who  are  stationed  at  Jackson  had  advance  notice  of  the 
storm  and  had  plans  made  to  sectionalize  the  line  should  the 
storm  do  any  damage,  and  this  is  the  reason  why  the  inter- 
ruptions were  of  such  short  duration  considering  the  severity 
of  the  storm  and  the  damage  done. 

This  story  appeared  in  the  evening  papers  of  the 
same  day,  and  the  public  was  thus  informed  as  to  the 
exact  cause  of  the  trouble  and  the  precautions  which 
the  company  had  taken  to  minimize  the  interruption. 

Another  instance  of  the  company's  efforts  to  incon- 
venience customers  as  little  as  possible  is  shown  in  the 
accompanying  advertisement  announcing  in  advance 
the  time  and  duration  of  an  interruption  to  permit  of 
changes  for  the  betterment  of  the  service. 
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Motors,  Generators  and  Transformers 

Experieyice  in  Drying  Out  Large  Transfoi-mers. — S. 
H.  Abbott. — The  writer  deals  with  experience  in  drying 
3ut  a  number  of  6,000-kva.,  single-phase,  10,000-volt 
to  70,000-volt,  oil-insulated,  water-cooled  transformers 
when  the  only  available  method  was  by  external  heating. 
He  mentions  two  ways — (1)  drying  the  transformer 
assembled  in  its  case,  and  (2)  drying  the  transformer 
outside  its  case  and  assembling  it  after  it  has  been  dried. 
The  second  method  was  used  by  the  writer  with  an 
1> 


DIESEL-ENGINE  INSTALLATIONS  IN  THE  UNITED  STATES 


ARRANGEMENT  OF   APPARATUS  FOR 

DRYING  OUT  LARGE 

TRANSFORMERS 


arrangement  for  applying  heated  air  through  the  trans- 
former when  it  was  suspended  in  a  housing  as  shown  in 
the  illustration. — Electrical  Journal,  March,   1921. 

The  Magnetic  Circuit. — L.  Champney. — In  this,  the 
first  of  a  series  of  two  articles  on  the  subject,  the 
writer  deals  with  the  design  and  wave  form  of  an 
alternator. — Beama  (British  Electrical  and  Allied 
Manufacturers'  Association),  February,   1921. 

Generation,  Transmission  and  Distribution 

Internal-Combustion  Engines. — C.  S.  Darling. — The 
general  considerations  which  determine  the  use  of  this 
type  of  engine  for  power  generation.  The  advantages 
and  disadvantages  of  each  of  the  following  types  of 
engines  are  given  in  detail  in  tabular  form :  Steam 
engine  or  turbine,  producer  gas  and  engine,  town  gas  or 
natural  gas,  crude-oil  engines,  paraffine  and  petrol 
engines. — Beama  (British  Electrical  and  Allied  Manu- 
facturers' Association),  March,  1921. 

The  Modern  Hydraulic  Turbine. — FRANK  H.  ROGERS. 
— This  discussion  of  the  hydraulic  turbine  is  treated 
under  four  headings — (1)  modern  requirements,  (2) 
tests  on  models  as  an  adjunct  to  design,  (3)  general 
features  of  design,  and  (4)  special  features  of  design. 
It  is  said  that  the  requirements  of  the  large  central 
stations  may  be  summarized  as  follows:  (1)  High- 
powered  units,  (2)  high  speed,  (8)  high  efficiency,  (4) 
reliability,  (5)  durability. — Journal  of  Philadelphia 
Engineers'  Club,  March,  1921. 

The  Diesel-Engine  Industry. — L.  H.  MORRISON. — A 
comprehensive  survey  of  the  subject  giving  the  distri- 
bution of  Diesel  engines  by  states  and  industries  which 
is  reproduced  in  abbreviated  form  here.  Curves  also 
show  that  this  industry  has  grown  up  virtually  in  the 
last  ten  years.    The  author  states  that  a  wonderful  field 
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2,165 
120 


13  2,680 

I  140 

21  9,780 

3  480 


2 
34 
13 

4 
2 
3 
5 
5 


730 

8,425 
5,145 

'  560 
460 
100 

1,140 
780 


27  13,980 
22  12,680 


1,565 
600 


Total 
Marine. 

Export: 

Cuba  and  West 
Indies 

Mexico 

.South  .America.    . 

Pliilippine  Islands 

Hawaii 

Canada. 

China 

Africa,  So,  Sea  Is- 
lands, ,Iava,  etc. 
Total  Diesels  aianu- 

factured     in     the 

United  States. 


387    79,905        630    137,198        240    75,935 
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12 
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0 
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I 

19 

20 

23 

3 

II 

13 

15 

53 

9 

124 

25 

0 

19 

0 

65 

308 

174 

2 

13 

2 

3 

6 

5 

72 

28 


27 
3 


1,257 
91 


20 

29 
9 
8 

12 
4 

15 


1,350 

1,030 

550 

400 

9,505 

5,080 

8,045 

2,580 

225 

2,055 

200 

200 
9,985 
1,490 

ioo 

100 
4,185 
3,590 
7,555 
620 
1,865 
2,675 
2,935 

10,558 
2,120 

41,580 
5,260 

4,305 

12,095 
62,435 
39,125 

420 
3,320 

460 

IOO 
1,320 

780 
23,240 
13,950 


4,940 
500 


293,038 
43,690 


2,830 
9,640 
1,475 
1,680 
4,255 
1,800 
450 

1,349 


1,454  360.207 


SUMMARY  OF  INSTALLATIONS  BY  INDUSTRIES 


Hp.  Per  Cent 

...                                                      98,823  30  7 

79,905  25  0 

i4,295  10  5 

23,470  7  3 

19,840  6  2 

16,060  5  0 

Waterworks,  steam  railways,  etc 13,580  4  2 

Flour  mills 10,920  3  4 

General  industries 1 0,625  3  3 

Machinery 8,025  2  5 

Electric  railways 5,000  I  5 

Textiles 1,050  03 


Oil  pipe  lines 

Central  stations.  .  .  . 
Mines  and  quarries. 

Exported 

Chemical      

Refrigeration . 
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exists  for  Diesel  engines  in  units  ranging  from  50  hp. 
to  200  hp.  to  replace  less  efficient  internal-combustion 
engines  and  small  steam  plants.  He  says  that  with  fuel 
oil  at  85  cents  to  $L50  per  barrel  Uiesel-enj,nne  economy 
cannot  be  attained  by  any  of  its  competitors. — Power, 
March  1,  1921. 

Technical  Probhms  of  Large  Power  Transmission 
Systems. — J.  Biermanns. — Some  very  interesting  view- 
points on  the  limits  and  the  economy  of  large  power 
transmissions,  with  special  reference  to  a  general  elec- 
trification of  Germany,  for  which  an  alternating- 
current  voltage  of  110,000  is  regarded  as  sufficiently 
high.  By  means  of  simple  formulas  a  few  concrete 
examples  are  figured  out  in  detail.  The  question  of 
suitable  protection  against  overvoltage  is  illustrated  by 
an  actual  example  of  the  release  of  a  10-km.  traveling 
wave  of  250  kv.  along  a  100-km.  line,  with  all  numerical 
values  calculated.  The  beneficial  action  of  oil  switches 
with  auxiliary  contacts  ("Vorstufenschalter")  is  men- 
tioned in  detail. — Elektrotechnische  Zeitschrift,  Jan.  13 
and  20,   1921. 

Present  Trend  of  Turbine  Development. — Lewis  F. 
Moody. — The  writer  deals  with  a  few  phases  of  the 
turbine's  evolution  that  are  considered  worth  noting 
and  then  takes  up  the  chief  elements  to  be  considered 


NEW  FORMS  OF  RUNNERS  FOR  HIGH-SPEED 
HYDRAULIC  TURBINES 

in  the  turbine  of  the  present,  which  he  considers  the 
turbine  of  the  immediate  future.  These  elements  are 
as  follows:  (1)  A  casing  in  which  the  water  can 
approach  the  runner  symmetrically,  (2)  a  transition 
space  provided  between  the  guide  vanes  and  wheel 
vanes,  and  (3)  the  passage  of  the  water  through  the 
draft  tube.  He  explains  the  use  of  the  spreading  draft 
tube  by  means  of  which  the  kinetic  energy  of  the 
whirling  component  of  flow  in  the  water  discharged 
from  the  turbine  runner  is  partly  regained.  New 
forms  of  runners  suited  to  the  new  types  of  high-speed 
turbines  are  shown  in  the  accompanying  illustrations. 
— Journal  Philadelphia  Engineers'  Club,  March,   1921. 

Installations,  Systems  and  Appliances 

Some  Thermal  Characteristics  of  Electric  Ovens  and 
Hot  Plates. — EzER  GRIFFITHS  and  F.  H.  Schofield. — 
The  British  Engineering  Standards  Association  re- 
cently issued  a  standard  specification  for  electrically 
heated  cooking  ranges.  An  account  of  the  thermal  tests 
specified  in  the  report  and  based  largely  on  work  at  the 
National  Physical  Laboratory  is  given  in  considerable 
detail  in  this  article.  Conclusions  regarding  the  experi- 
ments with  hot  plates  are  summarized  as  follows:  (1) 
Vessels  containing  liquid  for  testing  hot  plates  involve 
difficulties  due  to  the  necessity  of  stirring,  heat  loss 
due   to   evaporation,   etc.     It   seems   preferaVjle  to   rely 


on  metallic  disks  of  known  thermal  capacity  for  such  • 
tests.  (2)  The  disk  should  be  of  the  diameter  for 
which  the  hot  plate  is  designed.  (3)  The  apparent 
efficiency  of  the  plate  depends  upon  the  mass  of  the 
disk.  Hence  one  should  use  a  receiving  disk  of  thermal 
capacity  roughly  the  same  as  the  kettles  or  other  uten- 
sils used  in  practice.  f4)  The  major  part  of  the  heat 
transmission  with  the  inclosed  type  of  hot  plate  is  ap- 
parently l)y  metallic  conduction.  Consequently  the  test 
disk  should  have  a  plane  surface.  (5)  Disk  tests  might 
be  used  for  defining  the  minimum  requirements  for  hot 
plates;  for  example,  that  for  a  certain  energy  consump- 
tion the  hot  plate  should  raise  the  temperature  of  the 
disk  to  a  certain  maximum  within  a  certain  time,  and 
that  the  energy  required  to  maintain  the  disk  at  that 
temperature  should  not  exceed  a  certain  amount.  The 
energy  limits  would  be  fixed  relative  to  the  effective 
area  of  the  plate.  Specifications  for  tests  of  ovens 
should  eover:  (1)  Maximum  time  permissible  for  the 
oven  to  heat  up  to  a  certain  temperature  (say  200 
deg.  C.)  from  room  temperature  for  a  certain  watt 
supply;  (2)  variation  in  temperature  from  top  to  bot- 
tom; (3)  permissible  variation  in  temperature  during 
a  period  of  half  an  hour  switching  down  to  medium 
heat;  (4)  method  of  stating  efficiencies  in  relation  to 
cubical  contents.  Some  interesting  test  data  are  given 
for  both  hot  plates  and  ovens  of  British  manufacture. 
—London  Electrician,  Feb.  18,  1921. 

A7'c -Welding  Equipment  in  the  Foundry. — Vv''.  W. 
Reddie.- — The  author  a.sserts  that  the  work  which  can 
be  performed  by  the  arc-welding  process  falls  into  three 
general  classes — (1)  cutting  of  heavy  risers  and  sink 
heads  from  steel  or  iron  castings;  (2)  repairing  cast- 
ings, such  as  the  filling  of  blowholes  or  building  up 
parts  omitted  from  the  original  casting;  (3)  repairing 
foundry  equipment.  The  treatment  required  by  each  of 
these  classes  is  outlined,  and  it  is  shown  that  the  same 
type  of  welding  equipment  may  be  used  for  all  classes 
of  work. — Electrical  Journal,  Mai-ch,  1921. 

Individual-Gear  Drive  for  Heavy  Looms. — G.  F. 
Sills. — Experience  is  said  to  show  that  the  individual 
drive  is  being  increasingly  used  for  light  work  and 
even  for  heavy  work,  mainly  because  it  offers  advan- 
tages which  may  be  roughly  summarized  as  a  larger 
output  per  loom,  a  reduction  in  the  number  of  break- 
ages owing  to  irregular  drive,  a  reduction  in  the  time 
lost  in  stoppages,  a  cleaner  product  owing  to  the 
absence  of  oil  and  dirt  from  overhead  bearings  and  a 
freer  atmosphere,  while  at  the  same  time  a  better 
quality  of  fabric  is  woven  and  power  is  consumed  only 
while  the  machine  is  running.  In  addition,  the  absence 
of  belts  and  overhead  gearing  makes  the  weaving  shed 
a  lighter  and  pleasanter  place  to  work  in. — London 
Electrician,  Feb.  4,  1921. 

X-Ray  Examination  of  Materials. — J.  R.  Clarke. — 
A  review  of  progress  made  in  the  examination  of  metals 
and  materials  for  the  revelation  of  flaws,  including  a 
description  of  the  apparatus  reciuired  and  methods  of 
procedure. — Beama  (British  Electrical  and  Allied 
Manufacturers'  Association),  February,  1921. 

Considerations  in  the  Application  of  Electricity  to 
Textile  Mills. — J.  T.  Randles. — The  success  of  electric 
drive  in  textile  mills  is  not  entirely  due  to  economic 
reasons,  but  is,  in  fact,  a  result  of  the  study  of  its 
application  along  true  lines  of  research.  Much  of  this 
preliminary  work,  apart   from   its  bearing  on  the  sue- 
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cess  or  failure  of  the  enip.oym.ent  of  electric  driving, 
may  eventually  result  in  changes  in  textile  machinery 
of  a  far-reaching  character,  especially  as  the  time  ap- 
pears to  be  coming  when  more  and  more  electric  mills 
of  the  true  type  will  be  completed  in  which  full  advan- 
tage can  be  taken  of  the  economies  and  conveniences 
given  by  that  form  of  drive  in  a  way  that  has  not 
been  possible  where  conversions  or  semi-conversions  of 
older  mills  have  been  the  rule,  according  to  the  author. — 
London  Electrician,  Feb.  4,  1921. 

Stayidardizatinn  in  the  Testing  of  Welds.— F.  M. 
Farmer. — A  complete  summary  of  standards  in  the 
testing  of  welds  as  developed  principally  by  the  Bureau 
of  Welding  in  the  United  States. — London  Engineer, 
Feb.  25,   1921. 

Automatic  Speed  Control  for  Sectional  Paper  Ma- 
chine Drive. — STEPHEN  A.  Staege. — The  advantages  of 
electric  drive  for  paper  machines  are  set  forth,  and 
eontrol  of  motoi-s  is  dealt  with  more  particularly  in 
regard  to  speed  control. — Electric  Journal,  March,  1921. 

Elect  rophysics  and  Magnetism 

The  Development  of  Magnetic  Materials. — T.  D. 
Yensen. — The  writer  deals  with  the  development  by 
Robert  A.  Hadfield  and  others  of  silicon  steel,  which 
has  had  such  a  great  influence  on  transformer  construc- 
tion and  design.  He  also  points  out  that  permeability 
up  to  40,000  instead  of  8,000  and  a  hysteresis  loss  of 
300  ergs  per  cubic  centimeter  per  cycle  for  B  =  10,000, 
instead  of  1,500  ergs,  are  possible  for  certain  alloys 
prepared  by  special  manufacturing  methods.  He  refers 
to  the  uses  of  nickel  alloys  and  discusses  improvements 
in  permanent  magnets. — Electric  Journal,  March,  1921. 

Units,  Measurements  and  Instruments 

Distortion  in  Thermionic  Tube  Circuits. — The  writer 
says  that  for  some  uses  of  thermionic  tubes  it  is 
essential  that  a  faithful  reproduction  of  the  input  wave 
be  attained.  Examples  are  the  employment  of  tubes  as 
generators  of  high  frequency  current  for  testing  pur- 
poses, telephonic  applications  and  a  variety  of  laboratory 
applications  to  quantitative  work.  The  author  investi- 
gates the  extent  to  which  a  vacuum  tube  causes  dis- 
tortion and  the  conditions  which  must  be  met  in  order 
to  reduce  the  distortions  to  a  minimum. — London  Elec- 
trician, Feb.  25,  1921. 

Telegraphy,  Telephony  and  Signals 

The  Reduction  of  Atmospheric  Disturbances  in  Radio 
Reception.- — Louis  W.  Austin. — The  atmospheric  dis- 
turbances of  radio  reception  on  the  Atlantic  Coast  of 
the  United  States  are  classified  as  to  type,  effect  and 
probable  origin.  The  static  reducing  systems  of  the 
Marconi  Company  ( Weagant  system)  and  of  the  navy 
I  Austin,  Taylor  and  Otter  Cliffs  systems)  are  described 
and  relative  performance  data  of  these  are  given.  The 
improvement  in  reliability  of  reception  to  be  obtained 
by  the  use  of  these  systems  is  considered. — Proceedings 
Institute  of  Radio  Engineers,  February,  1921. 

Thousand-Mile  Amateur  Radiophone. — J.  0.  Smith. — 
Detailed  description  of  the  development  and  operation  of 
the  set  used  at  Valley  Stream,  L.  I.,  the  operator  of 
which  is  said  to  have  listened  to  concerts  925  miles 
(1,490  km.)  av/ay.— Wireless  Age,  March,  1921. 

Range  of  Wireless  Stations. — R.  Chenevix  Trench. 
— The  main  constants  of  wireless  stations  are  investi- 


gated in  relation  to  range.  From  the  theoretical  racRa- 
tion  formula  for  a  dipole  the  practical  radiation  from 
an  aerial  is  deduced.  This  is  applied  to  the  Austin- 
Cohen  formula,  and  after  considering  the  questions  of 
radiation  efficiency  and  the  power  required  in  the  receiv- 
ing aerial  the  range  formula  is  arrived  at.  Limitation.' 
of  this  theoretical  formula  are  discussed  and  the  equa- 
tions arrived  at  are  applied  to  the  solution  of  practical 
problems  with  ranges  varying  from  4  km.  to  4,000  km. 
— Journal  histitution  Electrical  Engineers,  London, 
January,  1921. 

Relation  Between  Atmospheric  Disturbances  and 
Wave  Length  in  Radio  Reception. — Louis  W.  Austin. — 
The  apparent  wave  length  of  atmospheric  disturbances 
at  different  times  of  the  day  and  year  is  studied,  and 
the  results  obtained  are  shown  graphically  and  by 
description. — Proceedings  Institute  of  Radio  Engineers, 
February,  1921. 

The  "Leader"  Cable  at  Portsmouth. — J.  J.  Bennett. 
— The  functions  of  a  "leader"  cable  are  (1)  to  enable  a 
ship  to  make  a  good  landfall  in  thick  weather,  (2)  to 
lead  a  ship  up  the  harbor,  (3)  to  lead  a  ship  from  open 
water  through  a  restricted  channel  to  open  water  on  the 
far  side,  (4)  to  give  warning  of  outlying  dangers,  and 
(5)  to  assist  a  vessel  to  keep  a  straight  course  from 
port  to  port  and  thus  save  fuel.  It  is  understood  that  a 
project  is  under  consideration  for  carrying  such  a  cable 
across  the'  short  cross-channel  route.  The  cable  at 
Portsmouth  has  been  laid  along  the  eastern  appi-oach  to 
the  harbor,  extending  from  a  shore  station  in  Fort 
Blockhouse  and  through  Spithead  to  a  point  about  6^ 
miles  (10.5  km.)  south  of  the  Nab — a  total  distance  of 
17  nautical  miles.  The  apparatus  is  much  the  same  as 
that  installed  along  Ambrose  Channel  in  New  York  and 
described  in  the  Electrical  World  for  Sept.  4,  1920, 
page  492.  It  is  said  that  experiments  have  been  carried 
out  in  depths  up  to  30  fathoms.  There  is  evidence  that 
as  the  depth  increases  the  strength  of  signals,  and  con- 
sequently the  range,  decreases.  Further  trials  are 
necessary  before  the  relation  of  depth  and  range  can  be 
definitely  fixed,  it  is  said.  The  greate.st  length  of  cable 
employed  up  to  date  is  40  miles  (64  km.).  It  is  con- 
sidered that  cables  should  not  exceed  this  length,  since 
with  greater  length  the  resistance  of  the  cable  is  high 
and  signals  are  also  reduced  by  attenuation  of  the  cur- 
rent in  the  cable.  It  has  been  found  that  pitching  and 
rolling  of  a  vessel  do  not  materially  affect  the  recep- 
tion of  the  signals. — London  Engineering,  Feb.  18,  1921. 

A  Nexv  System  of  Short-Ware  .Amplification. — Edwin 
H.  Armstrong. — The  various  possible  known  methods 
of  amplifying  incoming  signals  of  very  short  wave 
length  (below  600  m.)  are  described  and  their  limita- 
tions considered.  The  new  method  then  described  con- 
sists (for  continuous  wave  reception)  of  the  following 
steps:  (1)  Heterodyning,  with  the  production  of  a 
beat  frequency  which  is  itself  a  radio  frequency  (for 
example,  100,000  cycles  per  second)  ;  (2)  rectification  of 
the  beat  current;  (3)  amplification  at  the  beat  radio 
frequency,  preferably  by  a  tuned  amplifier;  (4)  audio 
frequency  modulation  of  the  amplified  current;  (5) 
rectification  of  the  modulated  current.  For  reception 
of  damped  wave  or  radiophone  signals  the  fourth  step 
is  omitted.  It  is  shown  that  in  this  case  the  quality 
(characteristic  tone)  of  the  incoming  signals  is  pre- 
served— Proceedings  Institute  of  Radio  Engineers, 
February,  1921. 
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California  Tax  Bill  Followed  by  Petitions 
for  Higher  Rates 

THE  passage  of  the  King  bill,  heavily  increasing 
California  corporation  taxes,  has  been  followed  by 
formal  complaints  from  various  electric  light  and  power 
companies  that  their  slight  margin  of  net  revenue  and 
the  tremendous  claims  of  urgently  needed  new  con- 
struction will  not  permit  them  to  operate  except  at 
increased  rates  or  with  the  continuation  of  war-time 
surcharges.  These  complaints  are  now  being  adjudged. 
The  new  law  increases  public  utility  taxes  about  one- 
third. 

Paget  Sound  Co.  Issues  $13,734,000 
in  Refunding  Bonds 

ANEW  issue  of  $13,734,000  of  twenty-year  general 
and  refunding  mortgage  7i  per  cent  bonds  of  the 
Puget  Sound  Power  &  Light  Company  came  on  the 
market  this  week  at  97i,  yielding  about  7]  per  cent. 
Securing  the  bonds  is  a  mortgage  covering  substantially 
all  of  the  property  of  the  company.  The  bonds  are 
issued  for  the  purpose  of  retiring  the  entire  outstand- 
ing issue  of  the  company's  7  per  cent  three-year  notes 
due  June  1.  The  company  agrees  to  expend  or  to  set 
aside  for  maintenance  and  renewals  annually,  beginning 
with  Jan.  1,  1921,  13  per  cent  of  its  gross  revenue  from 
operations.  This  provision  is  subject  to  revision  every 
three  years  by  agreement  or  arbitration.  Any  deficiency 
will  be  treated  as  a  reduction  from  bondable  con- 
struction. 


gast  of  New  York  City,  chairman;  W.  R.  Pooley,  Buf- 
falo; Charles  Van  Voorhis,  Rochester;  Oliver  C.  Semple, 
New  York,  and  Charles  G.  Blakeslee,  Binghamton. 


New  York  Goes  Back  to  Single 
Commission 

aT  THIS  time,  when  certain  political  groups  in  other 
2~\.  states  are  urging  local  commissions  for  public  util- 
ity regulation,  the  State  of  New  York  has,  with  the 
exception  of  a  transit  commission  for  New  York  City, 
abolished  the  dual  state  commission  regulation.  Under 
the  law  passed  by  the  Legislature  which  adjourned  on 
Saturday  last  there  is  created  a  single  commission  for 
the  entire  state,  consisting  of  five  members  appointed 
by  the  Governor  for  ten-year  terms  instead  of  five  years 
as  at  present  and  at  an  annual  salary  of  ,$15,000  each. 
A  member  of  the  commission  may  be  removed  only  for 
cause  and  by  concurrent  resolution  by  both  houses  of 
the  State  Legislature,  carried  by  a  two-thirds  vote.  The 
Governor  has  no  power  of  removal. 

The  commission  is  empowered  to  require  the  estab- 
lishment of  classifications  of  service,  to  fix  rates  either 
upon  complaint  or  upon  its  own  motion,  and  to  suspend 
rates,  forms  of  contract,  rules,  etc.,  and  pending  a  hear- 
ing it  may  establish  temporary  rates. 

The  new  commission  was  appointed  last  week.  It 
will  consist  of  former  Comptroller  William  A.  Prendei-- 


Surcharge  Allowed  California  Companies 
Cut  from  15  to  10  per  Cent 

THE  surcharge  of  15  per  cent  granted  last  June  by 
the  California  Railroad  Commission  to  the  Pacific 
Gas  &  Electric  Company  and  the  Great  Western  Power 
Company  because  of  the  abnormal  power  situation  then 
existing  as  a  result  of  the  drought  has  been  cut  to  10 
per  cent  by  the  commission  pending  the  completion  of 
the  hearing  on  the  companies'  application  for  permis- 
sion to  continue  it  in  effect.  The  money  collected  un- 
der this  charge  must,  however,  be  kept  intact  by  the 
companies  subject  to  the  commission's  final  order. 


Ideal  Power  Service  from  Viewpoints  of 

Seller  and  Buyer 

'TT  THO  is  the  ideal  customer  for  a  central  station 
VV  and  what  service  should  he  get?"  was  the  ques- 
tion discussed  by  central-station  men  and  power  purchas- 
ers at  a  meeting  of  the  Western  Geographical  Section 
of  the  Pennsylvania  Electric  Association  at  Pittsburgh 
April  15.  The  managerial  and  technical  viewpoints  of 
central  stations  were  presented  at  the  morning  session, 
while  the  opinions  of  one  steel-mill  and  one  coal-mine 
official  were  presented  at  the  afternoon  session. 

The  necessity  for  establishing  a  mutual  understand- 
ing between  central  stations  and  power  users  was  the 
keynote  of  the  address  by  G.  M.  Gadsby,  vice-president 
West  Penn  Power  Company.  The  customer,  he  said, 
should  be  acquainted  with  the  fact  that  the  central- 
station  company  is  always  ready  to  give  engineering 
advice.  While  rates  are  complicated,  they  are  neces- 
sarily so  to  enable  an  equitable  charge  to  be  made  to  all 
customers.  If  a  customer  will  recognize  the  investment 
made  to  serve  him,  he  will  understand  the  readines.s-to- 
serve  charge.  Facilities  are  not  elastic  without 
limit,  and  therefore  customers  should  advi.se  the  central 
station  of  any  large  extensions  so  that  more  generating 
and  distribution  equipment  can  be  provided.  Custom- 
ers should  realize  the  need  of  reporting  troubles  quickly. 
A  desirable  customer  for  the  central  station  from 
the  technical  viewpoint  was  defined  by  E.  C.  Stone, 
assistant  to  the  general  manager  of  the  Duquesne  Light 
Company,  as  one  who  uses  standard  voltage  and  standard 
frequency  with  reasonable  continuity  and  without  high 
peaks.  The  conditions  under  which  service  can  be  given 
at  a  minimum  expen.se  are  that  the  consumer  takes 
alternating  current  at  generator  frequency  and  three- 
phase  primary  voltage  near  a  main  distributing  point. 
His  load  should  have  high  diversity,  load  and  power 
factors  and  should  require  only  ordinary  regulation  of 
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voltage  and  frequency.  Mr.  Stone  advocated  a  rate 
based  on  these  ideal  conditions  with  multiplying  con- 
stants for  cases  which  are  departures. 

J.  A.  Coyle,  general  manager  of  the  Universal  Steel 
Company,  in  discussing  the  paper  claimed  that  the  rates 
for  the  steel  business  sometimes  imposed  heavy  burdens 
on  the  mills.  For  example,  a  furnace  must  not  have 
its  demand  limited.  If  power  is  not  available  in  quan- 
tity and  when  desired,  it  is  not  so  useful.  A  study 
should  be  made  to  reduce  the  off-peak  charge.  More- 
over, some  reduction  of  the  demand  charge  should  be 
afforded  during  periods  of  depression. 

An  ideal  customer,  according  to  J.  S.  Jenks,  vice-presi- 
dent West  Penn  Power  Company,  should  have  full  con- 
fidence in  the  central  station  and  in  other  customers. 
When  this  condition  exists  every  problem  can  be  worked 
out  equitably  to  all.  In  reply  to  Mr.  Coyle,  he  said  that 
a  reserve  or  sinking  fund  might  be  set  aside  to  tide  over 
depressions  and  thus  relieve  idle  consumers,  but  it  is 
doubtful  whether  commissions  would  be  willing  to  do  so. 

Steel-Mill  and  Coal-Mine  Viewpoint 

The  viewpoints  of  one  steel-mill  manager,  J.  A.  Coyle, 
and  of  a  coal-mine  representative,  W.  L.  Affelder,  were 
the  basis  of  the  discussion  during  the  afternoon. 

Mr.  Coyle,  who  is  a  sincere  enthusiast  in  the  use  of 
central-station  power,  outlined  some  of  the  things  which 
happen  when  power  is  interrupted  in  a  steel  mill.  Metal 
may  freeze  in  the  furnace  and  occasion  considerable  de- 
lay, readjustment  of  metallurgical  program,  enonnous 
increase  in  energy  consumed  per  ton  and  decreased  out- 
put. In  a  reversing  blooming  mill  an  interruption  in 
service  may  allow  the  hot  billet  to  burn  the  face  of  the 
rolls  and,  besides,  to  cool  down  to  such  a  degree  that  it 
cannot  be  rolled  so  satisfactorily  or  at  the  minimum 
energy  consumption. 

W.  L.  Affelder,  assistant  to  the  president  of  the  Hill- 
man  Coal  &  Coke  Company,  said  that  the  use  of  central- 
station  power  in  coal  mines,  although  started  in  1886, 
has  been  adopted  slowly  because  such  mines  are  usually 
not  close  to  power  lines  and  central-station  companies 
have  the  disadvantage  of  interruptions.  Now,  however, 
the  power  loops  and  protective  schemes  have  greatly 
improved  the  continuity  of  service.  Because  of  the 
hazard  resulting  from  interruption  of  service  in  gaseous 
coal  mines,  he  said  that  substation  men  should  be 
drilled  carefully  in  giving  reliable  information  regard- 
ing anticipated  outages  and  duration  of  interruptions. 
Mr.  Affelder  complained  of  the  comi)lexity  of  central- 
station  rate  schedules  and  suggested  that  a  simplified 
discount  be  establised.  He  disapproved  of  financing  in 
which  the  user  pays  for  equipment  and  gets  a  refund. 
He  also  believed  there  was  a  need  of  reducing  the  de- 
mand charge  during  a  period  of  depression. 


California  Company  Breaks  Records 
Connecting  New  Customers 

ANOTHER  company  broke  all  past  records  in  March 
L  for  connecting  new  customers  to  its  lines.  The  San 
Joaquin  Light  &  Power  Company,  Fresno,  Cal.,  con- 
nected up  lines  for  4,500  applicants  that  were  on  the 
waiting  list.  During  the  month  of  March  24,858  acres 
additional  were  served  by  the  company  with  power  for 
irrigation,  bringing  the  total  now  served  up  to  84,244 
and  adding  2,803  hp.  In  doing  this  the  company  has 
strung  150  miles  of  new  line,  with  a  total  of  1,606 
transformers  installed. 


Municipal  Plant  Interests  Oppose 
Washington  Utility  Bill 

AN  EFFORT  is  being  made  by  those  opposed  to  the 
L  bill  recently  passed  by  the  Washington  Legislature 
relative  to  the  obtaining  of  public  necessity  certificates 
by  utilities  to  submit  the  measure  to  a  referendum  vote 
at  the  fall  elections.  The  bill  provides  that  no  public 
service  company  may  enter  the  territory  of  an  estab- 
lished company  without  obtaining  a  certificate  of  public 
necessity  and  convenience.  Established  companies,  how- 
ever, are  not  required  to  have  such  a  certificate  for 
extensions.     Municipal-plant  interests  opposed  the  bill. 


Rate  Reductions  in  Illinois  Forecast 

A  HOPE  that  substantial  rate  reductions  may  soon 
be  effected  was  expressed  by  Col.  Frank  L.  Smith, 
the  newly  appointed  chairman  of  the  Illinois  Public 
Utilities  Commission,  in  his  first  public  statement  since 
his  appointment.  "As  I  conceive  it,"  Colonel  Smith  said, 
"This  commission  is  the  protector  of  the  public.  Its 
duty  is  to  get  for  the  people  who  pay  the  bills  the  best 
service  possible  at  the  lowest  possible  price.  There- 
fore, I  hope,  and  I  am  sure  those  associated  with  me 
hope,  substantial  reductions  may  be  brought  about  at 
an  early  date," 

Narragansett  Company  May  Increase 
Capitalization  by  $5,000,000 

GOVERNOR  San  Souci  of  Rhode  I.s'.and  has  signed 
an  act  permitting  the  Narragansett  Electric  Light- 
ing Company  of  Providence  to  increase  its  capital  stock 
from  $15,000,000  to  $20,000,000.  The  city  of  Providence 
withdrew  its  opposition  to  the  bill  upon  the  presentation 
by  the  company  of  proposed  capital  requirements  during 
the  next  two  years.  These  include  the  following:  Oil- 
burning  equipment  in  part,  $110,000;  new  boiler  house, 
$208,000;  eight  new  boilers,  $225,000;  Elmwood-Hope 
transmission  line  in  part,  $51,000;  miscellaneous  addi- 
tions to  generating  plant,  transmission  and  distributing 
system,  $156,000;  new  45,000-kw.  turbine  installed, 
$980,000;  storehouse,  garage  and  office  buildings,  $350,- 
000,  and  other  outlays,  exceeding,  all  told,  $4,000,000. 


Corporations  May  Practice  Engineering  If 
Licensed  Engineers  Are  Engaged 

AN  EFFORT  has  been  made  to  amend  the  law  licens- 
Ixing  engineers  in  New  York,  which  was  passed  by 
the  Legislature  of  that  state  last  year,  so  as  to  limit  the 
practice  of  professional  engineering  to  individuals  in- 
stead of  corporations  and  partnerships.  It  was  pro- 
posed to  remove  from  the  law  that  paragraph  which 
provided  that  a  corporation  or  partnership  may  engage 
in  the  practice  of  professional  engineering  provided  the 
persons  connected  with  the  corporation  or  partnership 
in  charge  of  the  work  are  licensed  as  required  under  the 
law.  Had  this  amendment  been  made  as  suggested  it 
would  have  made  it  illegal  for  existing  engineering  cor- 
porations in  New  York  to  advertise  or  carry  on  any 
professional  engineering.  The  bill  now  awaiting  the  Gov- 
ernor's signature  carries  a  paragraph  in  part  as  follows: 
"Nothing  herein  shall  apply  to  a  corporation,  partner- 
ship or  joint  stock  association,  provided  the  person  or 
persons  carrying  on  the  actual  practice  of  engineering 
en  behalf  of  such  corporations,  partnerships  or  joint: 
stock  associations  shall  be  licensed  engineers." 
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American  Mission  to  London  to  Greet 
English  Engineers 

A  DEPUTATION  of  engineers  representing  the  four 
founder  national  engineering  societies  will  go  to 
London  this  summer  to  express  the  obligation  the  world 
owes  the  English  engineers  for  the  part  they  played  in 
winning  the  war  and  also  to  make  the  award  of  the 
.John  Fritz  medal  to  Sir  Robert  Hadfield  at  the  opening 
meeting  of  the  British  Institution  of  Civil  Engineers  on 
June  29  for  his  invention  of  manganese  steel. 

The  deputation  will  consist  of  Charles  T.  Main  of 
Boston,  representing  the  American  Society  of  Civil 
Engineers;  Col.  Arthur  S.  Dwight  of  New  York,  rep- 
resenting the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers;  Ambrose  Swasey  of  Cleveland, 
representing  the  John  Fritz  medal  board  of  award  and 
the  American  Society  of  Mechanical  Engineers,  and 
Dr.  F.  B.  Jewett  of  New  York,  representing  the  Ameri- 
can Institute  of  Electrical  Engineers.  Dr.  Ira  N.  Hollis, 
president  of  Worcester  Polytechnic  Institute  and  past- 
president  of  the  American  Society  of  Mechanical  Engi- 
neers, will  accompany  the  deputation  and  bear  the 
message  from  the  American  engineers. 


Consumers'  Power  Starts  Service  on 
New   140,000-Volt  Line 

SERVICE  was  .started  on  the  new  140  000-volt  line 
from  Battle  Creek  to  Owosso,  Mich.,  by  the  Consu- 
mers' Power  Company  on  April  3.  This  line  links  up  the 
system  with  the  40,000-hp.  steam  plant  now  under  con- 
struction at  Battle  Creek.  It  is  expected  that  this  plant 
will  be  completed  by  July  1. 

With  the  completion  of  this  addition  the  company  has 
a  140,000-volt  belt  line  extending  from  the  Au  Sable 
River,  in  the  northeastern  part  of  the  state,  through 
Bay  City,  Saginaw,  Flint,  Owosso,  Battle  Creek  and 
Grand  Rapids,  to  the  Manistee  and  Muskegon  Rivers  in 
the  northwestern  side  of  the  state.  It  is  now  possible 
to  transfer  large  blocks  of  power  between  the  different 
parts  of  the  system,  thus  increasing  the  reliability  of 
service. 

The  completion  of  this  work,  which  was  started  in 
1920,  was  made  possible  by  the  direct  sale  of  securities 
to  Michigan  consumers.  Up  to  April  9  approximately 
3,000  individuals  had  been  added  as  new  stockholders 
of  the  company,  and  they  have  made  available  an  addi- 
tional $1,100,000  to  the  funds  for  construction  purposes. 


Residence  Lighting  to  Be  Shown  at 
N.  E.  L.  A.  Convention 

FOLLOWING  its  established  cu.stoni  of  staging 
a  lighting  exhibit  at  the  annual  N.  E.  L.  A.  con- 
vention, the  Lighting  Sales  Bureau  will  this  year  con- 
duct a  residence  lighting  demonstration.  The  residence 
lighting  division,  under  the  chairmanship  of  M. 
Luckiesh,  is  preparing  this  exhibit.  It  will  consist  of 
a  large  composite  room  and  several  booths  on  the 
mezzanine  floor  at  the  Drake  Hotel,  and  its  chief  aim 
will  be  to  demonstrate  lighting  effects  and  their  pos- 
sibilities. 

Many  novelties  will  be  introduced  and  special  em- 
phasis will  be  placed  on  the  charm  and  effectiveness  of 
tinted  light.  An  individual  booth  is  being  constructed 
which  will  show  the  extensive  possibilities  of  portable 


lamps  in  the  home.  Another  booth  will  take  up  various 
features  of  residence  lighting.  The  aim  is  not  only  to 
depict  the  present  possibilities  but  to  indicate  the 
future  of  light  in  the  home.  Wiring  diagrams  on  a 
large  scale  will  demonstrate  the  wiring  and  lighting 
of  residences. 


George  B.  Foster  Sees  Big  Future  for 
Electric  Vehicle  in  Chicago 

AN  EMINENTLY  satisfying  future  for  the  electric 
L  vehicle  was  outlined  by  George  B.  Foster,  assistant 
to  the  vice-president  of  the  Commonwealth  Edison  Com- 
pany, in  a  talk  with  an  Electrical  World  representa- 
tive regarding  the  Chicago  Electric  Vehicle  Show  to  be 
given  during  the  N.  E.  L.  A.  convention  in  May  and  the 
early  part  of  June.  The  Commonwealth  Edison  Com- 
pany, which  is  supplying  the  space  for  the  exhibit  free 
of  charge,  sees  in  the  electric  vehicle,  according  to  Mr. 
Foster,  the  ultimate  method  of  city  transportation,  and 
it  is  sponsoring  the  show  in  an  effort  to  spread  more 
widely  a  knowledge  of  its  advantages  rather  than  in  the 
hope  of  any  immediate  gain  for  itself. 

The  use  of  the  electric  vehicle,  and   particularly  of 

the  road  and  indus- 
trial truck,  in  Chi- 
cago is  fast  increas- 
ing, though  as  yet, 
according  to  Mr. 
Foster,  the  surface 
has  only  been 
scratched.  There  are 
at  present  about 
4,400  vehicles  in  use, 
representing  an  in- 
crease of  from  15  to 
20  per  cent  over  last 
year  and  an  invest- 
ment of  $14,000,000. 
The  1.300  road  trucks 
in  use  serve  twenty 
branches  of  industry, 
some  of  the  most  im- 
portant lieing  department  stores,  dairies,  packing  houses, 
bakeries,  coal  and  ice  dealers  and  express  companies.  In 
almost  no  case  where  electric  trucks  have  superseded 
gasoline-driven  or  horse-drawn  vehicles  has  their  use 
been  discontinued.  One  large  Chicago  department  stoi'e 
has  a  fleet  of  281,  and  such  is  the  saving  accomplished  by 
their  use  that  the  fleet  is  being  added  to  as  it  becomes 
necessary.  It  is  a  common  thing,  Mr.  Foster  said,  for 
operators  of  fleets  such  as  these  to  express  to  the  Com- 
monwealth Edison  Company  complete  satisfaction  with 
the  installations  and  to  tell  of  savings  of  from  30  to  40  per 
cent  as  compared  with  other  systems  of  transportation. 
"There  are  virtually  no  fields  of  city  transportation  in 
which  the  electric  truck  shows  to  disadvantage,"  said 
Mr.  Foster.  "Department-store,  laundry,  grocery, 
bakery  and  soft-drink  deliveries  are  all  of  the  short- 
haul,  frequent-stop  type,  where  the  electric  truck  is 
especially  successful,  and  they  compose  only  a  few  of 
those  that  might  he  named.  High  speed  is  not  especi- 
ally desirable  in  vehicles  used  for  city  delivery,  and 
eventually  these  fields  will  be  dominated  by  the  electric 
truck,  which  lasts  longer,  is  almost  free  from  repairs 
and  costs  very  little  to  run.  There  still  exists  a  great 
deal  of  prejudice  in  favor  of  the  gasoline  vehicle,  par- 
ticularly on  the  part  of  drivers,  but  wherever  the  elec- 
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trie  truck  has  had  an  opportunity  to  show  its  advantages 
in  any  sort  of  city  transportation  this  prejudice  has 
been  quickly  overcome. 

"The  use  of  the  industrial  truck  is  fast  becoming  a 
necessity  where  any  intra-plant  hauling  must  be  done, 
though  its  possibilities  are  far  from  being  fully  ex- 
ploited. It  is  in  this  field  that  the  largest  percentage  of 
increase  in  installations  has  been  seen  recently,  and 
numerous  problems  of  secondary  transportation  are 
being  solved  in  this  way." 


Rhode  Island  Electrical  League  Starts 
Co-operative  Campaign 

MUTUAL  promotion  of  electrical  development  was 
advocated  at  the  first  meeting  and  dinner  of  the 
Rhode  Island  Electrical  League,  held  in  Providence  on 
the  evening  of  April  15  and  attended  by  about  100  men 
representing  all  branches  of  the  industry  in  southern 
New  England.  William  Wilson,  Providence,  presided, 
and  addresses  were  given  by  M.  F.  Falk,  chairman  of 
the  newly  formed  league;  R.  L.  Huse,  Providence;  E. 
L.  Millikan,  Blackstone  Valley  Gas  &  Electric  Lighting 
Company,  Woonsocket;  A.  H.  Allcott,  Providence;  W. 
E.  Sprackling,  Tubular  Woven  Fabric  Company,  Paw- 
tucket;  G.  Schneider,  Providence,  and  William  L. 
Goodwin,  assistant  to  the  president  of  the  Society  for 
Electrical  Development.  It  was  announced  that  $13,- 
600  has  already  been  subscribed  for  the  publicity  and 
other  work  of  the  league  and  that  $6,600  has  already 
been  paid  in  for  the  first  six  months'  campaigning, 
now  under  way.  It  is  planned  to  hold  monthly  meetings 
for  discussion  and  increase  of  acquaintanceship,  and 
manufacturers'  representatives  will  be  invited  to  ad- 
dress the  league.  Improvement  of  relations  within  the 
industry  and  education  of  the  public  along  electrical 
lines  will  be  furthered. 

In  his  message  to  Rhode  Island  Mr.  Goodwin  con- 
demned the  sale  by  hardware  stores  and  department- 
store  dealers  of  sub-standard  and  off-voltage  appliances. 


Hoover  Resigns  from  Presidency  of  the 
Engineering  Council 

ACCEPTING  with  regret  the  resignation  of  Herbert 
L  Hoover  as  its  president,  the  American  Engineering 
Council  of  the  Federated  American  Engineering 
Societies,  meeting  in  Philadelphia  last  Saturday,  voted 
its  appreciation  of  Mr.  Hoover's  leadership  during  the 
organization  period  of  the  council  and  his  initiation  of 
policies  and  effort.  Mr.  Hoover's  reason  for  resigning 
the  presidency  was  that  the  council  by  its  constitution 
was  necessarily  engaged  in  furthering  national  activities 
which  involve  legislation  and  that  he  as  a  member  of 
the  executive  branch  of  the  government  could  not  con- 
sistently direct  such  activities. 

One  of  the  most  important  matters  before  the  council 
was  the  report  of  the  committee  on  elimination  of  waste 
in  industry.  The  first  reports  of  its  study  will  be  ready 
by  June.    They  are  being  put  into  final  form. 

Plans  for  broadening  the  scope  of  the  employment 
service  were  recommended  and  adopted. 

Dealing  with  the  licensing  and  registration  of 
engineers.  Secretary  Wallace's  report  said  that  this  had 
been  a  very  active  feature  of  the  council's  legislative 
program.  "We  have  emphasized,"  he  said,  "that  the 
position  of  the  council  is  that  we  do  not  believe  such 
legislation  to  be  necessary,  but  where  it  is  to  become 
a  fact  we  are  interested  in  seeing  that  the  legislation 
passed  is  of  such  character  as  to  be  beneficial  both  to  the 
public  and  the  engineering  profession." 

The  report  of  the  public  affairs  committee,  which  was 
adopted,  recommended  continuance  of  the  public  woi-ks 
campaign,  to  promote  which  the  national  public  works 
organization  will  be  continued. 

Three  new  member  societies  have  joined  the  federa- 
tion since  the  last  meeting.  They  are  the  Boston  Society 
of  Civil  Engineers  and  the  engineering  societies  of 
Milwaukee  and  Duluth.  The  next  meeting  of  the  council 
will  be  held  in  St.  Louis  on  June  3. 


Newark  Holds  Successful  Vehicle  Show 


VERY  favorable  reports  are  heard  about  the  electric 
vehicle  show  which  was  held  by  the  Public  Service 
Electric  Company  in  its  big  Newark,  N.  J.,  showroom  last 
week.    Twenty-two  exhibitors  demonstrated  commercial  and 


industrial  trucks,  passenger  cars,  batteries,  charging  equip- 
ment and  accessories.  Between  two  and  three  thousand 
people  visited  the  show  during  each  day  and  a  number  of 
excellent  inquiries  were  received. 


956 


ELECTRICAL     WORLD 


Vol.  77,  No.  17 


Frequency    Problem  and  Colfax  Station 
Topics  at  Pittsburgh  Meeting 

STEPS  which  the  Duquesne  Light  Company  has  taken 
to  increase  still  further  the  continuity  of  its  service 
to  steel  mills  and  the  problems  which  arise  when  25-cycle 
steel  mills  endeavor  to  purchase  60-cycle  central-station 
energy  were  the  principal  topics  of  discussion  at  the  joint 
meeting  of  the  A.  L  E.  E.  and  the  A.  L  and  S.  E.  E. 
last  Saturday  in  Pittsburgh.  Some  evidence  of  the  in- 
terest shown  was  indicated  by  the  presence  of  about 
1,000  engineers  who  visited  the  new  Colfax  station  of 
the  Duquesne  company  in  the  morning  and  attended  the 
technical  sessions  in  the  afternoon  and  evening.  Be- 
tween the  two  sessions  an  informal  dinner  was  served 
at  the  William  Penn  Hotel,  at  which  A.  W.  Berresford, 
president  of  the  A.  L  E.  E.;  E.  S.  Jefferies,  president 
of  the  A.  L  and  S.  E.  E.,  and  A.  W.  Thompson,  president 
of  the  Duquesne  Light  Company,  were  the  principal 
speakers.  The  keynotes  of-  Mr.  Thompson's  address 
were  the  lack  of  understanding  between  central  stations 
and  their  customers,  the  enormous  investment  required  to 
serve  steel  mills  in  Pittsburgh  alone,  and  the  necessity  of 
engineers  helping  in  civic  problems  that  will  bring  about 
an  industrial  peace.  Mr.  Thompson  pointed  out  that 
$33,000,000  was  necessary  for  financing  the  Colfax 
station  and  that  $37,000,000  more  will  be  needed  to  meet 
the  demands  for  electrical  energy  in  the  next  five  years. 

Assuring  Continuous  Service 
At  the  first  technical  session,  held  in  the  afternoon 
at  Carnegie  Hall,  Messrs.  D.  L.  Galusha  and  C.  W.  E. 
Clarke,  of  Dwight  P.  Robinson  &  Company,  Inc.,  pre- 
sented a  joint  paper  explaining  how  reliability  and 
simplicity  were  obtained  in  the  Colfax  station"  with 
relatively  low  investment  and  operating  costs.  In  open- 
ing the  discu-ssion  on  the  subject  C.  S.  Cook,  general 
manager  of  the  Duquesne  Light  Company,  pointed  out 
that  with  coal  costing  three  times  what  it  did  before 
the  war  more  attention  must  be  given  measures  for 
economy  than  formerly,  but  not  at  the  sacrifice  of  relia- 
bility of  service.  F.  C.  Hanker  emphasized  the  value 
of  the  high-tension  ring  or  loop  around  Pittsburgh  as  a 
means  of  maintaining  reliable  service  and  referred  to 
the  fact  that  the  same  care  was  taken  in  laying  out  the 
important  auxiliary  circuits  at  Colfax  as  with  the  main 
circuits.  E.  C.  Stone,  Duquesne  Light  Company,  ex- 
plained the  means  whereby  faulty  sections  which  may 
develop  in  the  "loop"  are  isolated  automatically.  He 
pointed  out  that  with  resistance  installed  in  generator 
neutral  ground  and  with  the  high  inherent  reactance  of 
the  system  a  dead  short  circuit  will  not  cause  such  ex- 
cessive current  that  it  cannot  be  interrupted  by  the 
high-capacity  circuit  breakers  provided.  Hence  re- 
actors are  not  required  under  the  present  conditions. 

F.  Hodgkinson,  Westinghouse  Electric  &  Manufactur- 
ing Company,  pointed  out  that  the  chief  advantages  of 
using  three-cylinder,  compound  turbines  were  the  divi- 
sion of  temperature  range  between  three  elements,  the 
.simplification  of  headers  and  the  possibility  of  operating 
the  high-pressure  element  alone  with  fair  economy. 

In  answering  questions  rai.sed  during  the  afternoon 
session,  Mr.  Clarke  said  that  economizers  would  not  be 
justified  in  this  station  until  coal  reached  a  price  of  $7 
a  ton.  No  difficulty  is  experienced  in  operating  cir- 
culating pumps  15  ft.  to  20  ft.  above  water  level.  Direct- 
current    motors   were    used    on    stokers    to    insure    the 
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variable  speed  demanded  and  because  the  high  pressure 
and  temperature  of  the  steam  were  obstacles  to  selecting 
reciprocating  engines.  Induced  draft  was  not  used 
because  the  natural  draft  provided  is  just  as  effective. 

Mr.  Galusha  said  that  it  actually  cost  $500,000  less  to 
place  the  high-tension  transformers  indoors  in  this  case. 
By  maintaining  the  same  spacings  between  conductors 
as  outdoors  a  high  safety  factor  and  convenience  of  in- 
spection and  repair  were  assured. 

Steel-Mill  Frequency  Problem 
Of  the  two  papers  delivered  at  the  evening  session 
that  by  B.  G.  Lamme,"  chief  engineer  Westinghcu  '? 
E:ectric  &  Manufacturing  Company,  dealt  with  the 
reasons  for  the  adoption  of  25  cycles  in  steel  mills,  the 
tendency  toward  purchasing  central-station  power  and 
the  frequency  problems  involved  thereby.  D.  M.  Petty, 
superintendent  electrical  department,  Bethlehem  Steel 
Company,  dealt  with  the  frequency  problem  from  the 
steel  man's  viewpoint.  Twenty-five-cycle  motors  have 
many  advantages  in  steel-mill  work,  he  said,  but  they 
should  not  stand  in  the  way  of  growth  of  60-cycle  sys- 
tem if  this  is  what  is  generally  demanded.  Although 
60  25-cycle  frequency  changers  may  be  objectionable 
because  of  cost,  low  efliciency  and  inability  to  handle 
short-circuit  disturbances,  he  favors  them  in  prefer- 
ence to  scrapping  all  25-cycle  motors.  As  an  alterna- 
tive, however,  Mr.  Petty  suggests  that  all  auxiliary 
motors,  furnaces  and  such  apparatus  be  60-cycle,  that 
gear  drives  be  supplanted  and  that  direct-current  or  15- 
cycle  motors  be  used  for  low-speed  operations. 

J.  Farrington,  La  Belle  Iron  Works,  said  that  in  the 
mill  with  which  he  is  connected  25-cyc:e  equipment  has 
been  gradually  supplanted  by  60-cycle  in  order  to  use 
purchased  power.  At  present  about  80  per  cent  of  the 
installation  is  60-cvcle. 


Federal  Trade  Commission  Tells  How 
Cost  of  Living  Can  Be  Reduced 

CAUSES  tending  to  keep  up  the  high  cost  of  living 
and  the  remedies  therefor  are  given  in  the  report 
of  the  Federal  Trade  Commission  to  the  President  and 
alluded  to  by  him  in  his  recent  message  to  Congress. 
Retail  prices,  it  is  stated,  are  not  so  low  as  is  warranted 
by  the  reduced  cost  of  basic  production.  President 
Harding  as  a  result  of  the  commission's  report  recom- 
mended to  Congress  an  inquiry  into  the  situation.  The 
commission  is  of  the  opinion  that  it  should  ascertain 
costs  and  make  them  accessible  to  the  public. 

In  summing  up  its  report  the  commission  suggests 
the  following  remedies: 

Aside  from  the  remedies  which  may  be  afforded  by  im- 
proved transportation  and  credit  facilities,  we  suggest  con- 
sideration of  the  following: 

1.  The  passage  of  a  bill  which  will  meet  judicial  objec- 
tions to  the  authority  of  this  commission  to  continue  its 
efforts  to  obtain  and  publish  information  respecting  the 
ownership,  production,  distribution,  cost,  sales  and  profits 
in  the  basic  industries  more  directly  affecting  the  necessities 
of  life — shelter,  clothing,  food  and  fuel — for  the  information 
of  Congress  and  the  promotion  of  the  public  welfare. 

2.  Vigorous  prosecutions  under  the  anti-trust  laws,  includ- 
ing a  re-examination  of  the  reviewable  decrees  already 
entered  in  such  cases,  with  a  view  to  strengthen  them  to 
meet  present  conditions,  including  also  a  closer  scrutiny 
of  the  so-called  open  price  associations  to  ascertain  whether 
under  the  guise  of  beneficial  associations  they  are  in  fact 
violating    the    law.      Examination    of    associations    of    dis- 
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tributers  to  determine  whether  violations  of  law  exist,  par- 
ticularly restrictions  of  co-operative  purchases,  and  whether 
any  of  the  activities  of  such  associations  are  not  of  public 
service. 

3.  Positive  encouragement  of  co-operative  associations  of 
agricultural  producers  and  of  co-operative  consumers'  organ- 
izations. 

4.  The  passage  of  measures  aimed  at  the  elimination  of 
unnecessary  reconsignment  and  brokerage  operations,  in- 
cluding also  "gambling  in  futures."  Pyramiding  of  recon- 
signments  and  of  jobbing  sales,  while  not  possible  in  present 
market  conditions,  was  one  of  the  causes  of  the  buyers' 
strike,  from  which  we  now  suffer,  and  may  reappear  when- 
ever markets  again  become  speculative. 

5.  Calling  a  conference  of  official  representatives  of  the 
trading  nations  of  the  world  toi  consider  the  question  of 
clearing  the  channels  of  international  trade  so  as  to  elimi- 
nate undesirable  combinations  and  to  promote  fair  compe- 
tition. 

6.  Protection  of  the  farmer  against  the  more  closely  or- 
ganized elements  with  which  he  has  to  deal  by  extending 
federal  assistance  in  giving  more  adequate  and  timely  infor- 
mation concerning  foi'eign  and  domestic  market  conditions 
and  in  affording  more  ample  and  suitable  local  market  and 
storage  facilities  for  the  serviceable  conservation  of  perish- 
able farm  products. 


A  joint  meeting  was  held  Thursday  with  the  Missouri 
association.  The  Missouri  association  meetings  con- 
tinued Friday  and  Saturday. 


Customer  Relations,  Financing  and  Appli- 
ance Sales  Are  Kansas  Men's  Topics 

THAT  the  average  central-station  manager  has  an 
insufficient  knowledge  of  economics  and  psychology 
was  the  belief  e.xpressed  by  W.  J.  Squires,  chairman 
of  the  public  utilities  committee  of  the  Kansas  City 
Chamber  of  Commerce,  at  the  opening  session  of  the 
Kansas  Public  Service  Association,  held  at  Kansas  City, 
Mo.,  on  Wednesday.  Mr.  Squires  based  this  assertion  on 
investigations  made  by  him.  In  his  opinion,  public 
feeling  has  been  equally  against  private  and  munic- 
ipally owned  utilities  because  there  has  been  a  serious 
lack  of  public  understanding  of  the  problems  of  either. 
He  suggested  that  engineering  schools  have  paid  too 
little  attention  to  the  education  of  men  in  handling 
utility  management  and  public  relations  problems. 

At  the  afternoon  session,  E.  R.  Conden  of  St.  Louis 
and  R.  J.  Long  of  Abilene  discussed  the  sale  of  securi- 
ties to  customers.  Mr.  Conden  said  that  the  confidence 
of  employees  not  only  in  the  securities  sold  but  in  the 
company  and  its  entire  list  of  policies  is  a  basic  ne- 
cessity for  success  in  customer  ownership  movements. 
Short  and  intensive  campaigns  were  favored  and  a  well- 
trained  force  must  be  utilized.  Mr.  Long  said  that  all 
of  the  Riverside  Light,  Power  &  Gas  Company  financ- 
ing for  several  years  has  been  done  within  the  limits 
of  its  own  territory,  principally  through  the  efforts  of 
employees  and  by  means  of  advertising.  The  subject 
of  protection  of  markets  came  in  for  a  lively  discussion, 
the  feeling  of  the  meeting  being  that  prices  must  be 
supported  to  the  utmost  to  prevent  loss  of  confidence. 
J.  L.  Harvey  of  Wichita,  in  discussing  the  value  of 
appliance  sales  from  a  revenue  standpoint,  brought  out 
that  the  appliance  sales  of  the  Kansas  Gas  &  Electric 
Company  during  1920  had  averaged  $1.18  per  month 
per  residential  customer  and  $1.05  for  the  first  three 
months  of  this  year.  A  method  of  stimulating  sales  on 
these  properties  was  described.  A  bogie  of  $1.50  per 
month  per  residential  meter  in  the  smaller  towns  and 
slightly  less  in  the  larger  towns  has  been  established 
and,  it  is  believed,  will  be  reached  over  the  whole  year. 
The  figure  is  higher  in  the  small  communities  because 
of  the  more  intimate  contact  between  the  operating 
forces  and  the  public. 


Contractor-Dealers'  Association  in 
New  Quarters 

ON  MARCH  29  the  National  Association  of  Electrical 
Contractors  and  Dealers  moved  ink)  new  quarters 
at  15  West  Thirty-seventh  Street,  New  York  City.  Be- 
cause of  its  rapid  growth  in  membership  and  the  in- 
creasing amount  of  educational  work  in  supplying 
information   to   members   on   cost   accounting   systems. 


SECRETARY  W.  H.  MORTON  IN  THE  NEW  HEADQUARTERS 

improved  merchandising  methods  and  data  on  installa- 
tions and  construction  materials,  the  association  was 
badly  cramped  for  space  at  its  old  location. 

In  the  new  offices,  although  only  a  small  increase 
in  floor  area  has  been  obtained,  the  general  arrange- 
ment permits  of  a  better  and  more  efficient  handling  of 
office  work. 


Massachusetts  Stock  Equalization  BUI 
Goes  Over  to  Next  Year 

FOLLOWING  a  vigorous  campaign  for  and  against 
the  so-called  Burdett  bill,  introduced  by  the  Massa- 
chusetts Gas  &  Electric  Association  and  designed  to 
equalize  the  cash  and  share  capital  of  certain  gas  and 
electric  utilities  along  lines  previously  described  in  the 
Electrical  World,  the  Massachusetts  Legislature  has 
declared  against  passing  this  act  at  the  present  session. 
A  resolve  substituted  for  the  bill  has  been  lying  on  the 
Senate  table  for  a  fortnight.  This  provides  for  an  in- 
vestigation by  a  special  commission,  including  three 
senators,  seven  representatives  and  the  Department  of 
Public  Utilities,  to  sit  during  the  next  recess  of  the 
Legislature  and  to  consider  whether  any  changes  in  the 
laws  governing  past  or  future  issues  of  securities  by 
gas  and  electric  companies  should  be  made  in  order  to 
assist  the  department  in  rate  regulation,  to  attract  capi- 
tal needed  for  development  and  for  the  promotion  of  the 
public  interest.  This  commission  would  report  its  con- 
clusions, with  suggested  drafts  of  acts,  to  the  Legisla- 
ture in  January,  1922.  It  is  expected  that  this  investi- 
gation, if  conducted,  will  open  up  the  question  of  public 
utility  financing  in  its  broadest  aspects,  and  that  the 
fate  of  various  other  financing  measures  referred  from 
this  session  to  the  next  will  depend  upon  the  outcome 
of  the  proposed  inquiry. 


958 


ELECTRICAL     WORLD 


Vol.  77,  No.  17 


Atlanta  to  Go  Ahead  with  Industrial 
Lighting  Exhibit 

THE  Atlanta  Electrical  A.ssociation,  whose  member- 
ship consists  of  the  leading  electrical  dealers,  job- 
bers and  manufacturers  in  Atlanta,  has  undertaken  the 
installation  in  that  city  of  the  National  Electric  Light 
Association's  industrial  lighting  exhibit.  The  installa- 
tion will  be  made  in  co-operation  with  the  Georgia 
School  of  Technology,  which  is  furnishing  the  necessary 
space  in  the  electrical  testing  laboratory  at  that  institu- 
tion. Practically  all  of  the  material  required  for  the 
exhibit  will  be  furnished  without  cost  by  manufacturers 
and  jobbers  in  the  re.spective  lines.  The  exhibit  is 
expected  to  be  complete  in  time  for  the  Southern  Textile 
Association's  convention  in  Atlanta  on  May  14. 


Big  Gains  in  New  Services  Reported  by 
Barstow  Properties 

ANOTHER  indication  that  business  is  picking  up  is 
.  afforded  by  the  reports  for  the  W.  S.  Barstow 
properties.  During  the  month  of  March  the  Metropoli- 
tan Edison  Company  obtained  405  contracts  for  wiring 
old  houses  in  Lebanon  and  Reading,  Pa.  This  is  a 
record  month  for  the  company. 

During  February  the  New  Jersey  Power  &  Light 
Company  connected  forty-nine  lighting  and  power  serv- 
ices and  installed  fourteen  additional  street  lights  in 
iSuccasunna,  N.  J. 

The  net  gain  in  meters  for  the  month  of  February 
on  the  system  of  the  Binghamton  (N.  Y.)  Light,  Heat 
&  Power  Company  was  111.  There  were  also  added 
several  new  power  customers,  varying  in  connected  load 
from  1  hp.  to  15  hp. 


Chippawa  Power  Development 
Authorized  by  Ontario 

THE  Ontario  Legislature  on  April  13  passed  the 
final  estimates  authorizing  the  expenditure  of 
$21,700,000  by  the  Ontario  Hydro-Electric  Power  Com- 
mission for  the  purpose  of  completing  the  Chippawa 
power  development  at  Niagara  and  Queenston.  The 
progress  report  by  R.  S.  Lea  of  Montreal,  hydraulic 
engineer,  said  that  the  work  is  now  only  nine  days 
behind  schedule  time  as  compared  with  fourteen  days 
last  September.  There  was  every  prospect,  the  report 
continued,  of  the  project  being  completed  and  ready 
for  operation  by  Sept.  1.  It  was  now  expected  that  the 
total  cost  would  be  $52,300,000.  The  present  plans 
provide  for  the  utilization  of  15,000  sec. -ft.  and  the 
generation  of  between  450,000  hp.  and  500,000  hp. 


Electric  Heating  Show  to  Be  Held  in 
Mew  York  in  June 

AN  ELECTRIC  heating  exhibit  is  to  be  held  in  the 
.  showrooms  of  the  New  York  Edison  Company, 
Irving  Place  and  Fifteenth  Street,  New  York,  from 
June  6  to  11.  This  will  be  the  first  time  that  such  a 
.show  has  been  held,  and  virtually  all  of  the  electrical 
appliances  for  industrial  heating  which  have  been  per- 
fected during  the  last  five  or  ten  years  will  be  exhibited. 
Forty-one  manufacturers  have  accepted  the  Edison 
company's  invitation  to  take  part,  and  at  least  a  hun- 
dred   different    applications    of    electric    heat    will    be 


shown.  Cartridge  units,  tubular  heaters,  soldering 
irons,  capping  tools  and  branding  irons  and  apparatus 
for  candy  makers  and  for  use  in  shoe  factories,  print- 
ing plants  and  other  industries  will  be  exhibited  and 
demonstrated.     No  charge  will  be  made  for  admission. 


American  Association  of  Engineers 
Plans  Convention 

IT  HAS  been  announced  by  the  national  headquarters 
of  the  American  Association  of  Engineers  that  plans 
for  the  annual  convention  at  the  Hotel  Lafeyette, 
Buffalo,  N.  Y.,  on  May  9,  10  and  11,  have  been  com- 
pleted. The  program  for  the  first  day  includes  the 
appointment  of  special  committees,  reports  of  officers 
and  standing  committees  and  the  report  of  judges  on 
the  election  of  officers,  which  is  now  in  progress.  A 
discussion  of  chapter  activities  in  practice  by  F.  H. 
Newell,  director  of  field  forces  of  the  association,  will 
be  followed  by  committee  and  council  reports  on  em- 
ployment, railroads,  industries,  federal,  building  and 
insurance  trustees,  salaries  of  engineers  in  public 
service  and  teaching  service,  education,  services  and 
fees  of  practicing  engineers,  legislation,  chapter  activ- 
ities, municipal  problems,  water  power  and  conservation, 
relation  to  foreign  engineers,  balloting  and  organiza- 
tion. A  "smoker"  and  entertainment  will  be  held  in 
the  evening. 

On  May  10  the  report  of  the  committee  on  revision 
of  the  constitution  and  bylaws  will  be  received  and 
discussed.  In  the  afternoon  a  trip  to  Niagara  Falls 
will  be  made.  There  will  be  discussion  and  voting  on 
amendments  to  the  constitution  and  bylaws  on  the 
morning  of  May  11.  In  the  evening  the  annual  dinner 
and  installation  of  officers  will  be  held. 


To  Harness  the  Columbia  at  Kettle  Falls 


WHERE  the  mighty  Columbia  River  drops  over  a  series 
of  granite  ledges  at  Kettle  Falls,  72  miles  north  of 
Spokane,  and  1,200  miles  from  its  source  in  British  Colum- 
bia, the  Washington  Water  Power  Company  will  probably 
install  a  hydro-electric  plant.  An  engineering  crew  is  in  the 
field  and  the  indications  all  point  to  the  project  proceeding. 
It  is  believed  that  .50,000  hp.  are  available. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


St.  Louis  Electrical  Show  to  Be  Joined 
with   "Own   Your   Home   Exposition." — 

The  St.  Louis  Electric-il  Show  this  year 
will  be  held  in  conjunction  with  the 
"Own  Your  Home  Exposition"  from 
April  25  to  May  1,  under  the  auspices 
of  the  Building-  Industries  Association. 
the  electrical  interests  having  decided 
to  give  no  separate  show  in  1921.  The 
purpose  of  the  "Own  Your  Home  Ex- 
position" is  to  stimulate  interest  in 
building. 

Thirty  Year.s'  Growth  in  Use  of 
Electricity  in  Chicago. — Indicative  of 
the  enormous  increase  per  capita  in  the 
use  of  electricity  are  figures  gathered 
by  the  Illinois  Committee  on  Public 
Utility  Information  showing  that  dur- 
ing the  last  thirty  years  the  output  of 
the  Commonwealth  Edison  Company, 
which  supplies  Chicago  with  electricity, 
has  inci-eased  740  times.  In  the  same 
period  the  population  of  the  city  has 
increased  only  two  and  one-half  times. 
According  to  these  figures  the  consump- 
tion of  electricity  per  capita  is  now 
nearly  300  times  what   it  was   in   1890. 

Storm  Damages  Canadian  Power 
Plant. — A  heavy  storm  almost  equaling 
a  cloudburst  in  violence  broke  over 
Parry  Sound,  Ontario,  recently,  increas- 
ing the  spring  flood  in  the  Sequin  River, 
on  which  the  town  has  a  hydro-electric 
installation,  so  greatly  that  the  wing 
dam  broke  and  the  2,200-hp.  generat- 
ing station  was  flooded,  several  em- 
ployees at  the  plant  having  narrow  es- 
capes from  the  inrushing  water.  A 
channel  .50  ft.  wide  has  been  blasted  to 
divert  the  course  of  the  water,  and  it 
is  hoped  that  in  six  weeks  from  the 
day  of  the  accident  the  machines  will 
be  dried,  the  dam  repaired  and  the  sta- 
tion in  operation  again. 

Late  Figures  on  French  Water  Power. 

— According  to  a  consular  report  from 
Paris,  a  recent  publication  on  the  de- 
velopment of  water  power  in  France 
states  that  prior  to  August,  1914,  the 
amount  of  hydro-electric  power  de- 
veloped amounted  to  750,000  hp.  out  of 
an  available  total  of  8,000,000  hp.  to  9,- 
000,000  hp.  By  the  middle  of  1919 
France  was  equipped  to  develop  1,165,- 
000  hp.,  furnishing  an  average  of  ap- 
proximately 770.000  hp.  At  that  time 
more  than  500,000  hp.  was  being  de- 
veloped, and  it  is  estimated  that  in 
1934  an  average  of  more  than  4,000,000 
hp.  will  be  reached.  Much  capital  has 
been  invested  in  the  development  of  wa- 
ter power  since  1918,  and  in  three  years 
more  than  450,000,000  francs  have  been 
invested  in  forty-nine  power-plant  com- 
panies. 


Electric     Furnace     Used     in     Making 
Record  Run  at  University  of  Wisconsin. 

— The  largest  carborundum  run  ever  at- 
tempted by  the  University  of  Wisconsin 
and  possibly  by  any  college  in  the  coun- 
try was  accomplished  recently  in  an 
electi-ic  furnace  at  the  Wisconsin  Col- 
lege of  Engineering.  Continually  for 
sixteen  hours  electric  current  of  100 
hp.  at  an  average  temperature  between 
4,000  deg.  and  5,000  deg.  Fahr.  was 
passed  through  a  charge  of  600  lb.  of 
sand  and  coke  with  a  small  amount  of 
sawdust  and  salt.  Sixty  pounds  of 
carborundum  was  produced  and  250  lb. 
of  fire  sand.  Eight  students  working  in 
two-men  shifts  performed  the  work. 
Wisconsin  is  one  of  the  few  universities 
having  equipment  necessary  for  carry- 
ing on  such  experiments  on  a  large 
scale. 

Technical  Education  in  Russia. — Ac- 
cording to  the  London  Engineering, 
Russia  has  adopted  a  remarkable  ex- 
pedient for  producing  the  engineers  of 
whom  she  stands  in  need.  The  soviet 
government  puts  the  required  supply  at 
4,500  annually.  That  number  must  be 
obtained  from  the  engineering  colleges 
and  liigh  schools,  and  it  will  therefore 
be  necessary  to  fill  all  the  colleges  to 
their  utmost  capacity  and  to  compel  the 
students  to  work  at  the  highest  pres- 
sure. Technical  education  has  been  de- 
creed to  be  a  special  kind  of  conscrip- 
tion, and  the  students  are  intei'ned  at 
the  colleges  and  have  to  give  an  under- 
taking to  devote  all  their  time  to  studies. 
Any  youth  who  appears  at  all  likely  to 
be  able  to  follow  the  lectures  will  be 
accepted  as  a  student  without  examina- 
tion. As  thei-e  are  no  longer  any  trade 
secrets,  the  students  can  work  any- 
where. A  council  of  professors  has, 
however,  been  bold  enough  to  express 
doubt  whether  eight  hours'  work  a  day 
at  the  colleges  and  200  hours'  home 
work  per  month  will  enable  the  students 
to  absorb  the  instruction  given. 

The  State  Commissions  in  1921. — The 
defeat  of  a  bill  to  establish  a  public 
service  commission  in  Delaware  leaves 
undisturbed  that  state's  position  as  the 
only  commonwealth  that  has  no  utility- 
regulating  body  of  any  kind.  In  Ar- 
kansas a  Railroad  Commission  has 
taken  the  place  of  the  former  Corpora- 
tion Commission,  and  efforts  to  ebolish 
the  commission  in  Illinois  and  other 
states  have  failed.  Of  the  forty-seven 
state  commissions  eight — the  Railroad 
Commissions  of  Florida,  Kentucky, 
Louisiana,  Texas,  Mississippi  and  South 
Dakota,  the  Minnesota  Railroad  and 
Warehouse  Commission  and  the  New 
Mexico  State  Corporation  Commission 
— have  no  jurisdiction  over  electric 
companies.  Including  the  Public  Util- 
ities Commission  of  the  District  f 
Columbia  and  the  territorial  commis- 
sions of  Hawaii,  Porto  Rico  and  the 
Philippines,  there  are  forty-three  bodies 
with  jurisdiction  over  electric  compa- 
nies. Six  of  the  nine  Canadian  prov- 
inces— Alberta,  Manitoba,  New  Bruns- 
wick, Nova  Scotia,  Ontario  and  Que- 
bec have  public  utilities  commissions, 
British  Columbia,  Prince  Edward  Island 
and  Saskatchewan  being  without  them. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the   first 

issue  of  each  month. 


Society    for    Electrical    Development. 

— The  annual  meeting  of  this  society 
will  be  held  at  its  offices,  522  Fifth 
Avenue,    New   York    City,   on    May    10. 

Cleveland  Section,  A.  I.  E.  E.— On 
May  17  this  section  will  hold  its  an- 
nual dinner,  when  the  subject  for  con- 
sideration will  be  "Some  Recent  De- 
velopments in  Scientific  Research."  C. 
F.  Kettering  of  the  Dayton  Engineer- 
ing Laboratories  will  be  the  speaker. 

New  York  Section,  I.  E.  S.— The  New 
Y'ork  Section  of  the  Illuminating  Engi- 
neering Society  met  on  Thursday, 
April  14,  when  the  use  of  lighting  in 
the  surgical,  dental  and  ophthalmologi- 
cal  fields  was  discussed  in  papers  under 
different  headings  by  four  experts  in 
their  respective  lines. 

A.  I.  and  S.  E.  E  Section  Meetings. 
— The  Chicago  Section  of  the  Iron  and 
Steel  association  will  meet  on  Monday, 
April  25,  jointly  with  the  A.  I.  E.  E. 
"Electricity  in  Mining"  will  be  the 
topic  of  the  meeting.  On  May  7  the 
Philadelphia  Section  will  hold  a  session 
devoted  to  "general  ideas  and  discus- 
sions," every  active  member  being  in- 
vited to  prepare  a  paper  pertaining  to 
the  application  of  electricity  to  the  iron 
and  steel  industry.  The  Cleveland  Sec- 
tion on  May  9  will  hear  a  paper  on 
electric  safety  tools  prepared  by  H.  P. 
Bush  cf  the  Bush  Electric  Company. 
Philadelphia  is  to  inspect  the  Lehigh 
and  Saucon  plants  of  the  Bethlehem 
Steel  Compaiiv  at  a  date  in  May  not  yet 
announced. 


Coming  Meetings  of  Electrical  and 
Other  Technical  Societies 

A.  I.  and  S.  E.  E.  Section  Meetings — Chi- 
caso.  April  2.5  ;  Philadelphia,  May  7  ; 
Cleveland,  Alay  9. 

A.  I.  E.  E.  Section  Meetings  —  Chicago, 
April  2.5  :  San  Francisco.  April  29  ; 
Vancouver,   B.    C.  May   6. 

'  'nited  States  Chamber  of  Commerce  — 
Atlantic  City,   April   27-29. 

American  Society  of  Civil  Engineers  — ■ 
Houston.  Tex..  April  27. 

American  Association  of  Engineers — Buf- 
falo,  May   9-11. 

Society  for  Electrical  Development  Annual 
Meeting — Xew  York.  May   10. 

N.  E.  L.  A..  Southwestern  Geographic 
Division — Hot  Springs.  Ark..  May  13-14. 

American  Washing  Machine  Manufacturers' 
Association — Chicago,    May    lS-19. 

Southwestern  Electrical  and  Gas  Associa- 
tion— Galveston.  Tex.,  May  18-21. 

National  Electric  Credit  Association — Rich- 
mond. Va..  May   19-20. 

A.  I.  E.  E.  Annual  Meeting — New  York, 
May  20. 

American  Society  of  Mechanical  Engineers 
— Chicago,  May  23-26. 

Electrical  Supply  Jobbers'  Association — Hot 
Springs,  Va.,  May  25-27. 

N.  E.  L.  A.  Annual  Convention — Chicago, 
May   31-June  3. 

E.  L..  A..  Pacific  Coast  Section  —  Del 
Monte,  Cat.  June  7-9.  (For  program 
see  issue  of  Jan.  29,  page  27S.) 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  o'.hcr  public  utility  companies 


Protection     from     Confiscation. — The 

United  States  District  Court  for  the 
Southern  District  of  Texas  has  refused 
to  allow  the  city  of  Houston  to  force 
the  Southwestern  Telegraph  &  Tele- 
phone Company  to  revert  to  the  tariff 
in  effect  before  the  Postmaster-General 
raised  telephone  rates  all  over  the 
country  during  the  period  of  govern- 
ment operation.  The  court  found  the 
ordinance  which  the  city  sought  to  en- 
force to  be  confiscatory  and  held  the 
company  to  be  entitled  to  an  increase 
which  would  enable  it  to  earn  a  net 
return  of  8  per  cent  on  capital  in- 
vested.    (268  Fed.  878.)* 

Commission's  Findings  Sustained 
Where  Arbitrary  Action  Is  Not  Shown. 
• — The  city  of  Seattle  having  brought 
proceedings  against  the  Public  Service 
Commission  of  Washington  to  upset 
gas  rates  fixed  by  the  defendant 
charged,  first,  that  the  evidence  did  not 
sustain  the  commission's  findings  and, 
second,  that  improper  evidence  was 
submitted.  The  Supreme  Court  of 
Washington  refused  to  sustain  either 
contention,  declaring  that  the  commis- 
sion's decisions  will  not  be  disturbed 
by  it  in  the  absence  of  a  showing  of 
capriciousness  or  arbitrary  action.  The 
court  assumed  but  did  not  declare  that 
the  commission  should  base  its  findings 
on  proof  submitted,  and,  making  this 
assumption,  found  no  evidence  that 
such  a  course  had  not  been  followed. 
(195  Pac.  1017.) 

Change  from  Hydraulic  to  Hydro- 
Electric  Power  Leads  to  Suit. — The  Su- 
preme Court  of  New  York  has  decided 
in  favor  of  the  Cohoes  Power  &  Light 
Corporation  in  a  suit  brought  against  it 
by  C.  H.  Kavanaugli  involving  water 
rights  owned  by  him.  The  action, 
which  was  of  long  standing  and  gi'ew 
out  of  the  substitution  of  hydro-electric 
for  hydraulic  power,  involved  the  ques- 
tion whether  14.82  "mill  power"  or  only 
6  "mill  power"  had  been  acquired  by  the 
plaintiff  and  also  a  difference  in  rate 
between  50  cents  and  $1.50  per  kilowatt- 
hour,  or  a  total  under  a  perpetual  con- 
tract of  between  $6,000  and  $7,000  a 
year.  The  plaintiff  claimed  that  the 
right  to  the  larger  amount  of  power 
was  confirmed  by  twenty  years'  adverse 
use  and  that  the  central-station  com- 
pany had  offered  the  former  owner  of 
the  rights  in  dispute  the  equivalent  in 
electrical  energy  of  14.82  "mill  power," 
thereby  precluding  its  contention  that 
only  6  "mill  power,"  the  amount  named 
in  the  original  leases,  was  called  for. 


•The  left-hanil  numbers  rtffer  to  the'  vol- 
ume and  the  right-h.ind  numbers  to  the 
paee  of  the  National  Reporter  System. 


Industrial  Commission  Cannot  Fix 
Compensation  for  Injury  Without  Re- 
gard to  Testimony. — In  Schermorhorn 
vs.  General  Electric  Company  the  de- 
fendant appealed  from  the  action  of 
the  Industrial  Commission  in  assessing 
damages  under  the  woi-kmen's  compen- 
sation law  in  the  case  at  issue  on  the 
basis  of  a  40  per  cent  injury  to  the  use 
of  plaintiff's  hand,  although  the  ex- 
amining physicians  had  placed  the 
ratio  at  from  25  to  33i  per  cent.  The 
Supreme  Court  of  New  York,  Appellate 
Division,  overruled  the  commission's 
decision  as  arbitrary,  ordering  that 
damages  be  fixed  in  accordance  with 
the  testimony.     (186  N.  Y.  S.  835.) 

The  New  Jersey  Comm<PS'on  Case. — 
In  McGran,  Attorney-General,  vs.  Gaul, 
which  involved  the  constitutionality  of 
the  Governor's  action  in  removing  from 
office  the  entire  membership  of  the  New 
Jersey  Board  of  Public  Utility  Commis- 
sioners, the  Court  of  Errors  and 
Appeals  of  New  Jersey  found  that  the 
power  of  removal  bestowed  upon  the 
Governor  by  the  public  utilities  act  was 
not  unconstitutional  as  an  encroach- 
ment on  the  judiciary.  The  court 
divided  equally,  thus  sustaining  the 
lower  court,  on  the  questions  whether 
charges  against  commissioners  should 
have  been  by  formal  pleading,  whether 
the  charges  were  rightly  made  against 
them  as  a  board,  whether  intentional 
or  willful  neglect  of  duty  should  have 
been  shown  in  order  to  justify  removal, 
and  whether  the  Inclusion  in  the  Gov- 
ernor's charges  of  acts  or  omissions 
which  took  place  before  the  defendant, 
a  member  of  the  board,  had  taken 
office  made  the  removal  of  the  latter 
illegal.     (112    At.    603.) 

Possibility  of  Shock  from  Fallen 
Wire  Question  for  Jury  —  Proximate 
Cause  of  Injury. — In  Godbey  vs.  Grin- 
nell  Electric  &  Heating  Company  the 
plaintiff  sought  damages  because  of 
injury  received  when  he  endeavored  to 
remove  from  his  yard  the  end  of  a 
broken  telephone  wire  which  had  been 
strung  above  an  electric  light  wire  and 
in  falling  had  come  and  remained  in 
contact  therewith.  The  company  held 
that  as  the  telephone  wire  was  lying 
along  the  ground  it  could  not  have 
caused  a  severe  shock,  and  also  that 
if  such  shock  had  been  received  the 
telephone  company  and  not  the  elec- 
tric light  company  would  have  been  re- 
sponsible. The  Supreme  Court  of 
Iowa '  held  that  no  question  of  law 
could  be  based  on  the  first  of  these 
contentions,  which  was  a  matter  of 
fact  for  the  jui-y,  and  also  that  the 
proximate  cause  of  injury  was  not  the 
breaking  of  the  telephone  wire  but  the 
defective  insulation  of  the  electric 
light  wire,  the  accident  having  been 
one  of  which  the  possibility  should 
have  been  foreseen.  If  the  telephone 
wire  carried  a  current  of  its  own  which 
united  with  that  from  the  electric  light 
wire  to  cause  the  injury,  that  would 
be  a  concurring,  not  an  intervening, 
cause  of  injury,  and  recovery  might  be 
had  against  either  coni>5any  or  against 
both.     (181  N.  W.  498.) 


Commission 
Rulinffs 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Preferential  Rates  Refused  to  City. — 

The  city  of  Los  Angeles  will  in  the 
future  pay  for  the  power  bought  from 
the  Southern  California  Edison  Com- 
pany in  accordance  with  the  schedule 
fixing  the  rate  for  electricity  sold  for 
resale.  The  city  asked  for  a  special 
rate,  but  the  commission  has  held  that 
"it  is  not  entitled  to  any  lower  rate 
for  the  service  as  rendered  than  any 
other  distributing  company  or  munic- 
ipality which  is  purchasing  power  in 
like  quantities  and  under  similar  con- 
ditions." 

Adequate  Service  Must  Precede 
Higher  Rates. — Declaring  that  a  public 
utility  company  should  not  be  permitted 
to  procure  capital  for  rebuilding  from 
revenues  derived  throu-jh  increased 
rates,  the  Wisconsin  Railroad  Commis- 
sion refused  to  consider  an  application 
from  a  telephone  company  for  an 
increase  in  rates  in  the  absence  of 
needed  improvements,  although  stand- 
ing ready  to  authorize  any  schedules 
fully  to  protect  any  reasonable  invest- 
ment necessitated  in  rebuilding  to 
insure  better  service. 

Value  of  Continuous  Service. — In  a 
decision  fixing  the  valuation  of  the 
Wood  River  power  plant  at  $311,380, 
though  the  capitalization  of  the  prop- 
erty is  only  $245,000,  the  Public  Util- 
ities Commission  of  Idaho  says:  "The 
assurance  of  continuation  of  service  is 
of  even  more  importance  than  is  the 
service  presently  rendered.  Business 
and  living  plans  are  made  with  regard 
to  it.  Community  and  district  growth 
are  affected  by  it,  and  it  may  be  said 
that  service  today  is  a  convenience, 
while  the  assurance  of  continuous  fu- 
ture service  is  a  necessity." 

Increased  Rates  Refused  Because  of 
Unsatisfactory  Service. —  Refusing  to 
the  Arkansas  Light  &  Power  Company 
an  increase  in  electrical  rates  in  the 
towns  of  Plummei-ville  and  Morrilton 
because  of  "extremely  unsatisfactory" 
service,  the  Arkansas  Corporation  Com- 
mission said:  "The  commission  under- 
stands that  in  order  properly  to  serve 
the  public  a  utility  must  receive  a 
revenue  sufficient  to  make  this  service 
possible,  but  the  commission  believes 
that  conditions  might  arise  by  which 
the  service  might  be  so  unsatisfactory 
that  no  increase  of  rates  could  be 
justified  although  it  were  shown  that 
the  company  was  losing  money.  .  .  . 
The  commission  does  not  feel  that  it 
would  be  just  and  right  to  allow  th- 
proposed  increase  in  rates  even  thoup:h 
it  is  shown  that  the  increase  would 
not  yield  more  than  a  fair  return  on  the 
investment." 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Dr.  F.  B.  Jewett,  chief  engineer  of 
the  Western  Electric  Company,  who  is 
one  of  the  best-known  telephone  engi- 
neers in  the  United  States,  has  been 
elected  to  be  a  vice-president  and  di- 
rector of  that  company.  He  will  con- 
tinue his  present  duties  in  charge  of 
the     company's     technical     forces     en- 


gaged in  manufacturing  telephone 
equipment.  Dr.  Jewett,  who  was  a 
lieutenant-colonel  in  the  Signal  Corps 
during  the  war  and  was  decorated  with 
the  Distinguished  Service  Medal,  was 
born  in  Pasadena,  Cal.,  Sept.  5,  1879. 
He  was  graduated  from  the  Throop 
Polytechnic  Institute  of  Pasadena  in 
1898  with  the  degree  of  A.B.  in  elec- 
trical engineering.  From  1898  until 
June,  1902,  he  was  a  graduate  student 
in  the  University  of  Chicago,  receiv- 
ing the  degree  of  Ph.D.  in  1902.  In 
the  last  two  years  of  his  post-graduate 
work  he  was  research  assistant  to  Pro- 
fessor Michelson,  of  the  department  of 
physics.  From  1902  to  1904  Dr.  Jewett 
was  instructor  in  physics  and  electri- 
cal engineering  at  the  Massachusetts 
Institute  of  Technology.  His  connec- 
tion with  the  commercial  telephone 
work  dates  from  September,  1904,  when 
he  became  transmission  engineer  for 
the  Amei-ican  Telephone  &  Telegraph 
Company.  While  he  acted  in  this  capac- 
ity the  loading  of  eight-gage  circuits 
was  perfected,  phantom  cables  and 
phantom  loading  for  open  wires  and 
cables  were  developed,  the  New  York 
to  Denver  circuit  and  line  was  engi- 
neered, and  so  also  was  the  Boston  to 
Washington  underground  cable.  In 
April,  1912,  Dr.  Jewett  became  assist- 
ant chief  engineer  of  the  Western  Elec- 


tric Company  in  charge  of  all  develop- 
ment and  research  work.  He  has  been 
chief  engineer  since  1916.  Dr.  Jewett 
was  an  advisory  member  of  the  special 
submarine  board  of  the  navy  and  con- 
tributed much  toward  the  perfection  of 
devices  for  detecting  hostile  submarines. 
The  perfection  of  wireless  telephony 
is  one  of  the  most  notable  undertak- 
ings completed  under  his  direction. 

H.  L.  Wills,  electrical  engineer  and 
operating  manager  of  the  Georgia 
Railway  &  Power  Company  at  Atlanta, 
was  elected  president  of  the  American 
Association  of  Operating  Engineers  at 
a  meeting  held  on  April  5  in  that  city. 
This  is  a  new  organization  whose  aims 
and  objects  are  to  promote  a  better 
understanding  of  the  problems  of  oper- 
ating and  maintenance  engineers.  The 
selection  of  Mr.  Wills  to  head  this  or- 
ganization is  in  recognition  of  his 
bi'oad  central-station  experience  in  the 
engineering  field.  He  entered  the  em- 
ploy of  the  Georgia  Railway  &  Elec- 
tric Company  in  1902  and  remained  with 
this  company  until  1907,  holding  posi- 
tions as  the  head  of  the  meter  and 
repair  departments.  During  that  time 
he  organized  the  testing  department. 
In  1907  he  resigned  to  become  engineer 
and  general  manager  of  the  Savannah 
(Ga.)  Lighting  Company.  Since  1912 
he  has  been  connected  with  the  Georgia 
Railway    S-    Power    Company    and    held 


been  identified  with  constructive  work 
of  the  American  Institute  of  Electri- 
cal Engineers,  the  National  Electric 
Light  Association  and  other  societies, 
maintaining  in  all  an  active  interest. 

Dr.  Colin  G.  Fink  of  Yonkers,  N.  Y., 
who  organized  and  has  since  directed 
the  research  laboratory  of  the  Chile 
Exploration  Company,  has  resigned  his 
post  as  director.  Dr.  Fink  recently  in- 
vented an  electrical  process  for  the  re- 
duction of  tin  ores.  His  new  insoluble 
anode  is  now  being  introduced  at  the 
large  electrolytic  copper  plant  at  Chu- 
quicamata.  Chile.  Dr.  Fink  was  for- 
merly in  charge  of  the  research  labora- 
tory of  the  Edison  Lamp  Works  of  the 
General  Electric  Company  at  Han'ison, 
N.  J.  In  1903  he  was  graduated  from 
Columbia  Universitv  and  went  to  Ger- 


various  engineering  positions  of  wide 
responsibility.  On  Feb.  1,  1919,  he 
was  appointed  electrical  engineer,  a 
position  which  was  merged  with  that 
of  operating  manager  on  Feb.  1,  1920. 
Throughout    his    career   Mr.    Wills    has 


many,  where  he  studied  under  Ostwald, 
being  graduated  from  the  University  of 
Leipsic  in  1907  with  the  degree  of  Ph. 
D.  On  returning  to  America  he  entered 
the  reseai'ch  laboratory  of  the  General 
Electric  Company  at  Schenectady,  where 
he  was  engaged  in  work  on  the  tung- 
sten filament  and  the  problem  of  duc- 
tile tungsten.  A  paper  read  by  him 
before  the  Pittsburgh  Section  of  the 
American  Electrochemical  Society  in 
May,  1910,  was  the  first  announcement 
of  the  achievement  of  ductile  tungsten 
and  molybdenum.  At  Harrison  Dr. 
Fink  invented  and  developed  the  lead- 
ing-in  wire,  a  substitute  for  platinum, 
now  used  in  every  lamp  factory  in  the 
world.  His  wire  is  also  used  in  aud- 
ions,  mercury-arc  rectifiers,  X-ray 
tubes,  kenotrons  and  other  instruments. 
The  annual  resulting  saving  in  plat- 
inum is  estimated  at  more  than  $7,000,- 
000.  Dr.  Pink  is  well  known  in  electro- 
metallurgical  and  electrochemical  cir- 
cles. He  is  a  past-president  of  the 
American  Electrochemical  Society,  is  a 
member  of  the  National  Research  Coun- 
cil and  a  fellow  of  the  American  Asso- 
ciation for  the  Advancement  of  Science. 

Frank  A.  Heermans  has  been  ap- 
pointed assistant  secretary  of  the  Pub- 
lic Utilities  Commission  of  Illinois  to 
succeed  G.  E.  Doying. 
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Lloyd  E.  Oneal.  foniiinly  assistant 
electrical  engineer  of  Dwight  P.  Rob- 
inson &  Company,  Inc.,  consulting  and 
construction  enKineei's,  is  now  mana- 
ger of  the  industrial  equipment  de- 
partment of  Charles  Cory  &  Son,  Inc., 
New  York  City. 

J.  S.  Colt,  who  has  been  manager  of 
the  Wilmington  (Del.)  Electric  Apl- 
pliance  Company  since  its  inception 
nearly  two  years  ago,  is  leaving  this 
post  to  take  up  similar  duties  in  the 
preliminary  planning  of  a  new  enter- 
prise. Mr.  Colt  will  be  associated  with 
the  same  interests  which  control  the 
above  company.  He  is  to  be  succeeded 
by  H.  H.  Saylor  of  Philadelphia. 

W.  J.  Marshall,  who  recently  re- 
signed the  position  of  sales  manager  of 
the  Electric  Construction  &  Sales  Com- 
pany, Cleveland,  has  been  made  promo- 
tion manager  of  the  Erner  Electric 
Company,  electrical  jobber,  of  that  city. 
He  will  be  in  general   charge  of  appli- 


ance sales  promotion  work.  Before  go- 
ing to  Cleveland  Mr.  Marshall  was  for 
eleven  years  connected  with  the  Doher- 
ty  interests  as  new-business  manager 
in  Toledo  and  Warren,  Ohio.  He  has 
been  prominent  in  both  the  N.  E.  L.  A. 
and  the  Ohio  Electric  Light  Association 
and  in  the  work  of  the  Electrical 
League,  in  which  organization  he  served 
as  chairman  of  the  committee  which  so 
successfully  launched  the  "home  elec- 
trical" movement  in  Cleveland. 

Herbert  H.  Skinner,  for  the  past  two 
and  one-half  years  representative  of 
the  Westinghouse  Electric  &  Manufac- 
turing Company  in  Rhode  Island  and 
eastern  Connecticut,  with  headquarters 
at  Providence,  R.  I.,  has  established  of- 
fices as  commercial  engineer  at  801 
Union  Trust  Building,  Providence,  rep- 
resenting the  Godfrey  Conveyor  Com- 
pany, Elkhart,  Ind.  Mr.  Skinner  is  a 
native  of  Rome,  N.  Y.  His  early  ex- 
perience included  eighteen  months'  work 
m  the  testmg  department  of  the  Gen- 
eral Electric  Company's  Lynn  works,  a 
year's  service  as  assistant  chief  elec- 
trician of  the  Rhode  Island  Company, 
Providence,  and  a  year  with  the  Edi- 
son  Electric   Illuminating   Company  of 


Boston.  For  ten  years  prior  to  his 
Westinghouse  connection  Mr.  Skinner 
was  employed  as  power  engineer  by  the 
Narragansett  Electric  Lighting  Com- 
pany at  Providence. 

R.  B.  Bragg,  formerly  district  man- 
ager of  the  Pacific  Power  &  Light  Com- 
pany at  Dayton,  Ore.,  has  been  trans- 
ferred to  the  Pasco  (Wash.)  office.  Mr. 
Bragg  succeeds  Mr.  Safford. 

H.  W.  Cooper,  formerly  district  man- 
ager of  the  Pacific  Power  &  Light  Com- 
pany at  Pomeroy,  Ore.,  has  been  trans- 
ferred to  Dayton  to  succeed  R.  B. 
Bragg. 

Robert  Johnston,  for  four  years  rep- 
resentative of  the  Federal  Electric 
Company  in  Salt  Lake  City,  has  been 
transferred  to  Oakland,  Cal.,  as  sales 
manager  of  that   district. 

Charles  W.  Reed  has  been  appointed 
New  F^ngland  field  representative  of  the 
Electric  Motor  Repair  Company, 
Springfield,  Mass.,  with  headquarters 
at  29  Worthington  Street. 

Harry  E.  Marshall  has  been  appointed 
Pacific  Coast  representative  of  the 
Mueller  Electric  Company  of  Cleveland, 
Ohio,  manufacturer  of  Universal  bat- 
tery and  test  clips,  with  offices  and 
warehouse  at  332  Leavenworth  Street, 
San    Francisco. 

Gaskell  S.  Jacobs,  assistant  chief 
engineer  of  the  California  State  Rail- 
road Commission  for  the  past  six  years, 
has  resigned  his  position  and  will  enter 
into  private  practice  as  a  consulting 
electrical  engineer.  During  his  con- 
nection with  the  commission  Mr.  Jacobs 
has  taken  part  in  many  of  the  impor- 
tant investigations  conducted  in  that 
time. 

W.  G.  Merowit,  applieation  engineer, 
has  recently  been  appointed  district 
sales  engineering  representative  in 
western  New  York,  Erie,  Pa.,  and 
nearby  Canada  for  the  Ward  Leonard 
Electric  Company's  lines  of  resistance 
units,  battery-charging  apparatus,  etc. 
Mr.  Merowit  also  represents  in  that  tei-- 
ritory  the  Monitor  Controller  Company, 
Baltimore;  the  Roller-Smith  Company, 
New  York  City,  and  the  Union  Electnc 
Manufacturing  Company,  Milwaukee. 
His  headquarters  will  be  at  707  EUicott 
Square,  Buffalo. 

M.  D.  Summer,  to  whom  charge  of 
the  Buffalo  district  office  of  the  Pack- 
ard Electric  Company  of  Warren,  Ohio, 
was  given  on  March  1,  is  well  known 
to  th€  electrical  trade  in  the  Buffalo 
district.  He  was  born  in  Olean,  N.  Y., 
and  was  graduated  from  the  Olean  high 
school  in  1911.  From  the  Bliss  Elec- 
trical School  he  entered  the  employ  of 
the  General  Electric  Company  and  later 
of  the  Olean  Light  &  Power  Company. 
He  left  the  latter  company  to  become 
successively  agent,  district  manager 
and  sales  manager  with  the  Pittsburgh 
Transformer  Company  and  more  re- 
cently sales  manager  for  the  Carbon 
Import  Company.  Mr.  Haig,  former 
manager  of  the  Buffalo  district,  has 
been  transferred  to  the  home  office  at 
Warren,  Ohio,  in  the  capacity  of  man- 
ager  of  the   service   department. 


H.  D.  James  has  been  appointed 
manager  of  the  industrial  division  of 
the  Cincinnati  district  office  of  the 
Westinghouse  Electric  &  Manufactur- 
ing Company  to  succeed  F.  G.  Kirk- 
patrick,  who  recently  resigned.  Mr. 
James  was  graduated  from  the  Uni- 
versity of  Cincinnati  in  1906  and  after- 
ward spent  five  years  with  the  West- 
inghouse company.  In  1911  he  left 
that  compan.v  to  become  power  engi- 
neer with  the  Union  Gas  &  Electric 
Company  of  Cincinnati.  Mr.  James 
served  in  the  war,  and  at  the  time  of 
his  re-entering  the  employ  of  the  West- 
inghouse company  was  with  the  Chace 
Engineering   Company  of  Cincinnati. 

T.  W.  Peters,  who  recently  resigned 
as  chief  engineer  of  the  Chero-Cola 
Company  of  Columbus,  Ga.,  has  been 
appointed  district  >-epresentative  of  the 
Black  &  Decker  Manufacturing  Com- 
pany for  the  Southern  States,  with 
headquarters   in   Atlanta,  where  a  new 


branch  office  will  h"  established.  Pre- 
vious to  his  connection  with  the  Chero- 
Cola  Company  early  in  1919  Mr.  Peters 
was  for  twelve  year?  commercial  agent 
of  the  Columbus  (Ga.)  Electric  Com- 
pany. During  that  period  he  was  active 
in  electrical  association  work  through- 
out the  South.  He  has  served  as  sec- 
retary of  the  Southeastern  Section  of 
the  N.  E.  L.  A.  from  its  organization, 
with  the  exception  of  the  year  1913, 
when  he  was  elected   president. 

Charles  R.  Dodge  has  been  appointed 
Western  sales  manager  of  the  Lake- 
wood  Engineering  Company,  Cleveland, 
Ohio,  with  headquarters  at  121.5  Lumber 
Exchange   Building,   Chicago. 

Roy  Sadler  has  been  appointed  su- 
perintendent of  shops  for  the  Electric 
Motor  Repair  Company,  Springfield, 
Mass.  Mr.  Sadler  was  formerly  con- 
nected with  the  Nashua  (N.  H.)  Light, 
Heat  &  Power  Company;  the  Hartford 
(Conn.)  Electric  Light  Company;  Land- 
ers, Frary  &  Clark  Company,  New 
Britain,  Conn.,  and  the  Hartford 
(Conn.)  Electric  Machine  &  Repair 
Company.  His  experience  covers  about 
nineteen  years  of  activit.v  in  the  cen- 
tral-station and  industrial  fields. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevaihng  Prices  of 

Electrical  Apparatus  and  Supplies 


Ten  per  Cent  Drop  on  Cross-arms 

FOLLOWING  the  price  reduction  of  9  to  15  per  cent  on 
Rainier  fir  and  long-leaf  yellow  pine  cross-arms  that 
was  made  on  March  1  as  announced  in  the  March  19  num- 
ber of  the  Electrical  World,  prices  have  again  been  re- 
duced. The  decrease,  which  was  effective  April  11,  amounts 
to  about  10  per  cent  and  applies  to  the  representative  prices 
that  were  quoted  in  the  March  19  issue.  This  is  the  third 
general  price  reduction  inside  of  two  months  and  a  half, 
the  first,  on  Feb.   1,  amounting  to  15  per  cent. 

It  is  hoped  that  this  latest  price  decrease  will  serve  as 
a  stimulus  to  demand,  especially  as  it  conies  at  a  time  when 
kindred  lines,  such  as  poles  and  line  hardware,  are  also 
reduced.  Up  to  the  present  time  the  market  has  remained 
very  quiet,  and  although  stocks  are  good  and  deliveries 
prompt  consumers  have   not  followed   up   their  inquiries. 

Southwest  Electrical  Market  Shows 
Encouraging  Activity 

ARIZONA,  New  Mexico  and  northern  Mexico  are  depend- 
iTL  ent  almost  entirely  upon  copper  mining  for  their  indus- 
trial prosperity.  Cotton  is  a  close  second  in  Arizona,  while 
cattle  are  raised  in  all  sections.  With  the  cui-tailment  of 
copper  production  there  has  come  a  rather  marked  slowing 
down  of  all  business.  A  few  of  the  properties  are  being 
entirely  shut  down,  although  the  majority  of  them  will  con- 
tinue pumping  and  some  development  work,  particularly  in 
the  high-grade  ore-bodies,  will  be  carried  on. 

Extensive  additions  to  generating  equipment,  mills  and 
hoisting  equipment  are  being  made  in  some  places  in 
Arizona.  The  United  Verde  Copper  Company  is  just  now 
completing  work  on  a  modern  surface  station  and  an  under- 
gi-ound  hoist  at  Jerome.  The  Miami  Copper  Company  at 
Miami,  Ariz.,  has  nearly  completed  a  new  hoist  and  mill 
which  have  necessitated  the  building  of  a  new  substation 
and  additions  to  its  generating  equipment.  The  Phelps- 
Dodge  Corporation  is  installing  several  Diesel  engines — 
some  being  of  2,000  hp.  In  addition  that  company  is  build- 
ing a  new  mill  at  Bisbee.  At  Benson,  Ariz.,  the  same  com- 
pany is  building  a  powder  plant,  which  has  necessitated  a 
generating  station. 

In  New  Mexico  several  hydro-electric  projects  are  in  con- 
templation for  the  early  future.  Among  these  is  the  utili- 
zation of  power  from  Elephant  Butte  dam  to  supply  the 
territory  along  the  Rio  Grande  River,  including  the  city  of 
El  Paso.  Other  hydro-electric  projects  are  in  the  pre- 
liminary stages  of  arranging  for  finances.  In  the  coal 
fields  a  new  market  is  being  opened  up  by  the  electrification 
of  existing  mines  and  by  the  prospect  of  erecting  generating 
stations  at  the  mouths  of  mines  in  such  mountainous  regions 
that  transportation  of  the  coal  itself  would  be  difficult. 

El  Paso  is  in  a  strong  position  to  get  a  large  part  of  the 
jobbing  business  in  New  Mexico,  western  Texas,  Arizona 
and  Mexico.  A  strong  play  is  being  made  by  El  Paso  mer- 
chants to  get  the  business  of  the  western  coast  of  Mexico, 
which  will  some  day  be  an  important  factor.  At  the  present 
time  this  territory  is  being  jobbed  partly  by  El  Paso,  but 
also  by  Dallas,  Denver  and  Los  Angeles.  The  freight  rates 
to  Arizona,  particularly,  have  been  a  serious  handicap  to 
the  establishment  of  jobbing  houses  in  that  state,  although 
consideration  has  been  given  to  this.  At  the  present  time 
many  of  the  mining  companies  buy  their  supplies  from 
Chicago  and  other  distant  centers,  complaining  that  in- 
sufficient stocks  are  carried  nearer  by. 


The  sale  of  appliances  and  other  household  electrical 
devices  has  been  somewhat  hampered  by  the  high  prices. 
Stocks  of  almost  all  lines  in  the  hands  of  retailers  seem 
sufficient  to  meet  demands.  No  difficulty  is  found  in  main- 
taining these  as  desired.  In  a  few  places  active  campaigns 
have  been  made  in  the  past  year  to  place  such  appliances 
as  washers. 

Little  has  been  done  in  co-operative  efforts  to  increase  the 
use  of  household  appliances.  Although  all  the  central  sta- 
tions carry  a  line  of  appliances  and  in  a  few  instances  push 
them  actively,  the  dealers  are  quite  free  to  develop. 


Trend  of  Prices  of  Pole-Line  Materials 

IN  AN  analysis  of  its  pole-line  construction  costs  over  the 
last  seven  years  the  Pacific  Power  &  Light  Company,  in 
its  April  bulletin,  presents  some  interesting  figures  in  chart 
form  as  shown  below.  A  typical  installation  in  G,600-volt, 
single-phase  distribution-line  construction  was  selected.  It 
consisted  of  a  35-ft.  untreated  cedar  pole  and  a  span  of  250 
ft.  of  single-phase  primary  conductors.  Included  was  a 
5-kw.,  6,600  220  110-volt  transformer  with  all  necessary 
cross-arms,  insulators,  pole-line  hardware  and  grounding 
construction.  An  average  length  house  service  with  5-amp. 
type  1-14  General  Electric  meter  is  also  included,  and  all  of 
this  construction   meets   the  company's  usual   standards. 

"The  total  cost  of  this  typical  installation  is  taken  from 
our  general  stores  ledger  as  of  January  of  each  year,"  the 
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COST  OF  POLE-LINE  CONSTRUCTION   OVER   SEVEN   YEARS 

bulletin  says,  "and  represents  the  actual  cost  of  the  several 
items   which    go   to   make   up   this    bill   of   material. 

"It  will  be  noted  that  most  of  the  items  have  started  to 
go  down  in  price.  This  is  especially  true  of  wire  and,  to  a 
small  degree,  applies  to  framing  material.  Since  January 
of  this  year  transformers  have  decreased  10  per  cent  and 
pole-line  hardware  has  taken  a  drop  of  about  15  per  cent." 

In  April  hardware  dropped  10  per  cent,  poles  about  20  per 
cent  and  cross-arms  10  per  cent.  These  decreases  are  not 
reflected  in  this  chart  because  the  stock  on  hand  as  of 
January  was  largely  material  that  had  been  purchased 
previously  and  carried  over  from  the  preceding  year,  and  a 
few  months  will  have  to  elapse  before  these  reduced  costs 
can  he  reflected  in  a  chart.     The  bulletin  continues: 

"It  cannot  be  assumed  that  this  chart  shows  the  exact 
tendency  in  the  complete  cost  of  electric  distribution  system 
pole  lines  because  labor  costs  are  of  equal  importance  and 
are  not  reflected  in  this  presentation.  It  is  safe  to  assume, 
however,  that  our  average  costs  in  the  erection  of  dis- 
tribution lines  have  increased  at  least  as  much  as  is  shown 
in  this  chart." 
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Freight  Prepayment  Advocated  by 
Supply  Jobbers 

AMONG  the  practical  economies  which  the  Electrical  Sup- 
.  ply  Jobbers'  Association  seeks  to  put  into  effect  is 
prepayment  of  freight  by  the  manufacturer  who  sells  "de- 
livered" or  "freight  allowed."  At  a  recent  meeting  of  the 
association  one  jobber  who  has  given  the  matter  consider- 
able study  asserted  that  the  adoption  of  the  policy  of  pre- 
paying freight  by  manufacturers  would  save  the  jobbing 
industry  not  less  than  $50,000  a  year. 

Under  present  conditions  where  manufacturers  fail  to 
prepay  freight  an  immense  amount  of  unnecessary  detail, 
the  jobbers  state,  is  saddled  on  every  party  to  the  trans- 
action. This  is  particularly  emphasized  where  shipments 
are  made  direct  to  the  jobber's  customer. 

The  whole  transaction  of  getting  credit  for  the  freight 
paid  may  take  at  a  conservative  estimate  from  four  to  six 
letters,  it  is  asserted,  as  well  as  considerable  extra  time  in 
searching  and  giving  data  concerning  the  invoice  date,  its 
number,  etc.  In  addition  each  party  to  the  transaction  will 
make  at  least  one  ledger  entry  of  the  amount  of  the  freight. 
All  of  this  wasted  time  and  expense,  the  jobbers  feel,  can 
be  eliminated  without  harm  to  the  manufacturer  if  the 
freight  is  originally  prepaid. 

Since  this  subject  was  first  agitated  some  few  years  ago 
many  manufacturers  have  sensed  the  jobber's  position  and 
have  adopted  the  policy  of  prepaying  freight,  but  there  are 
some,  however,  who  have  not  yet  felt  that  they  wished  to 
take  this  step,  and  among  some  of  the  reasons  advanced 
for  hesitating  to  adopt  this  policy  the  following  have  been 
given: 

1.  Contention  where  goods  are  sold  f.o.b.  shipping  point, 
freight  allowed,  that  if  the  freight  is  prepaid  by  the  shipper, 
then  delivery  to  destination  is  guaranteed.  This,  the  jobbers 
believe,  would  not  be  upheld  in  court,  and  furthermoi-e  they 
hold  that  if  the  contract  of  sale  calls  for  delivery  at  shipping 
point  a  good  delivery  has  been  made  by  the  shipper  when 
he  turns  his  goods  over  to  the  carrier  whether  he  prepays 
the  freight  or  not,  and  the  goods  in  transit  are  the  property 
of  the  purchaser. 

2.  Disinclination  to  pay  the  tax  on  the  freight  bill.  To 
this  objection  the  jobbers  have  answered  by  saying  that  they 
will  absorb  the  tax  and  the  amount  of  the  taxes  so  paid  may 
be  charged  to  them  on  the  face  of  their  invoices. 

3.  Extra  labor  involved  in  actually  prepaying  each  ship- 
ment. This,  the  jobbers  further  state,  can  be  reduced  to  a 
minimum  by  arrangement  with  the  carrier  for  weekly  settle- 
ments of  prepaid  freight  accounts. 

As  the  situation  stands  today  the  jobbers  of  the  country 
think  that  they  themselves  and  their  customers,  and  in- 
cidentally the  manufacturers  themselves,  can  save  time  and 
money  in  large  amounts  if  the  manufacturers  will  come  to 
their  way  of  reasoning;  and  it  is  confidently  expected  by 
them  that  as  soon  as  this  is  brought  home  to  the  manu- 
facturers prepayment  of  freight  where  goods  are  sold  "de- 
livered" or  "freight  allowed"  will  become  a  trade  custom. 


Returning  Activity  in  Mechanical 
Refrigeration 

INCREASING  interest  in  electric  refrigeration  is  re- 
ported by  manufacturers  of  both  residential  and  com- 
mercial types.  Buying  of  the  residential  machines  is  gen- 
erally at  a  rather  low  rate  during  the  winter,  but  with 
the  early  warm  weather  this  spring  the  market  has  al- 
ready come  back  at  a  good  rate.  Consumer  intei-est  is  in- 
creasing, the  producers  say,  and  prospective  buyers  are  be- 
coming convinced  that  mechanical  refrigeration  for  home 
use  has  reached  a  stage  of  development  where  it  can  be 
used  to  great  advantage.  Not  all  producers  are  working 
at  full  schedule,  but  some  of- them  reporl,  production  capac- 
ity fully  taken.  Orders  can  be  shipped  in  about  four  week.-;. 
The  open  winter  and  the  small  amount  of  natural  ice 
cut  have  worked  in  favor  of  manufacturers  of  commercial 
machines,  who  have  received  some  substantial  orders  so 
far  and  many  of  whom  are  working  at  a  good  I'ate.     The 


activity  of  central  stations  in  getting  this  load,  much  of 
which  is  synchronous-motor  drive,  is  also  a  factor  in  in- 
creased  machine  output. 

That  the  future  must  have  much  in  store  for  mechani- 
cal refrigeration  is  shown  by  the  expansion  in  producing 
capacity  and  in  sales  distribution  of  several  represent- 
ative manufacturers  and  by  the  recent  entrance  into  the 
field  of  several  new  companies.  Four  to  six  weeks'  ship- 
ments are  being  quoted. 


I 


General  Reduction  of  Conduit  Prices  of 
from  5  to  10  per  Cent 

N   LINE   with   general   reductions   in  steel   prices   within 

the  past  few  months' — and  more  particularly  in  view 
of  the  recent  drop  in  prices  of  the  United  States  Steel 
Corporation  on  merchant  pipe  and  other  products— general 
reductions  on  conduit  have  been  made  by  manufacturers. 
The  decrease  ranges  from  about  5  per  cent  to  slightly  more 
than  10  per  cent  on  different  sizes  and  became  effective  on 
April  14,  15  and  18  with  various  producers.  The  number 
of  the  Pittsburgh  basing  discount  card  has  in  each  case  been 
increased  by  one,  so  that  in  different  instances  conduit 
manufacturers  are  now  working  on  cards  45,  46  and  47. 

The  general  increase  in  discounts  that  was  made  is  the 
same  in  several  instances,  and  amounts  to  two  points  on 
J-in.  conduit,  three  points  on  ii-in.  and  five  points  on  1-in. 
and  larger  sizes,  both  black  and  galvanized.  The  discount 
on  elbows  and  couplings  is  increased  by  three  points. 

Demand  for  conduit  at  the  present  time,  manufacturers 
report,  is  very  light,  and  new  business  has  consequently 
fallen  far  below  normal.  As  a  result  production  is  curtailed 
to  a  minimum,  one  large  manufacturer  operating  on  a  50 
per  cent  schedule  and  another  having  closed  down  this  de- 
partment entirely  for  two  months.  Even  on  such  a  light 
operating  basis  manufacturers'  stocks  are  too  large,  if  any- 
thing, and  shipments  are  of  course  immediate. 

The  outlook  is  for  improvement  in  business,  manufac- 
turers think,  but  they  also  add  that  the  returning  market 
will  probably  be  a  slow  process.  The  one  thing  above 
others  needed  to  restore  public  confidence  in  the  market 
and  to  stimulate  building  construction,  it  is  said,  is  a  general 
lower  scale  of  wages. 


The  Metal  Market  Situation 

BUYING  in  the  copper  market  has  not  increased  appreci- 
ably, but  producers  are  content  to  maintain  their  prices 
of  12.75  to  13  cents  per  pound  for  deliveries  over  the  second 
quarter.  There  is  some  increased  domestic  inquiry  for  small 
lots,  but  on  the  other  hand  foreign  demand  has  fallen  off 
with  the  cessation  of  German  buying. 

The  lead  market  holds  firm  as  to  prices,  but  buying  inter- 
est is  lacking.  Prices  in  the  outside  market  at  New  York 
are  about  I  cent  higher  than  the  official  price  of  4.25  cents 
per  pound. 


NEW  YORK  METAL  MARKET  PRICE 


Copper 

London,  .stund-ard  spot. 


April  12,  1921 
£  3  d 
69       0       0 


.^piil  19,  1921 
£       s      d 
69     IS      0 


Cents  per  Pound  Cent"  per  Pound 

Prime I,.iki>.                     12.75—13.00  12.75— U  00 

Klcctrolytir                           12  75  12  75 

Calling                              12.00  II   75— 12  DO 

Wirob.isc                            14  50  14,50—15  00 

Lead,  tru.it  pnc.                    4  25  4  25 

Antimony,.                             5.12  512 

Ninkel. ingot 41.00  41    00 

•Sheet  zinc,  f,o,b.  finelter 1 1 .  00  1 1   CO 

Zine.spot 5.15  5   20 

Tin 29  75  30  75 

AKiniinum.  98  to  99  percent 28.00  28  00 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Heavy  ropper  and  wire 9  50-10  25  9  50— 10.25 

Brii.H.s,  heavy 5   50—5   75  5   50—5.75 

Brass,  light 3  75—4  00  3  75—4.00 

Lead,  heavy — 1    'in    .   -j   7',  3    ';"   -  3   75 

Zinc,  old  .scrap 2.875-3.00  2.87{-  3  00 
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THE  Week 

IN  TRADE 


Prices    When    Quoted    Are    Those    Prevaihng    at    the 

Opening  of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


ABETTER  tone  is  evident  in  the  supply  market,  and  from 
New  England,  St.  Louis  and  the  Northwest  there  are 
reports  of  increasing  business.  The  Boston  builders  have 
thrown  open  their  jobs  and  the  response  has  been  large. 
Building  contracts  doubled  those  of  the  week  before.  Chicago 
building  is  awaiting  lower  labor  costs.  Revival  of  plans  by 
the  industries  in  the  South  is  reported  because  of  the  gov- 
ernment aid  in  financing  agricultural  products.  Merchan- 
dising conferences  are  stimulating  business  in  the  inter- 
mountain  cities.     New  York  is  only  holding  its  own. 

With  the  price  reductions  of  the  Steel  Corporation  last 
week,  structural  steel  is  lower  and  an  added  incentive  to 
large  building  is  given.  Reductions  in  tubular  goods  this 
week  bring  rigid  conduit  and  fittings  down  two  points.  Re- 
ductions in  line  hardware,  poles  and  cross-arms  have  reached 
all  localities,  and  here  and  there  local  wire  prices  are  a  trifle 
softer.  Repair  work  is  moving  wire  and  insulation.  High- 
tension  insulators  are  off  on  deliveries,  but  most  other 
equipment  is  plentiful. 


NEW  YORK 

The  electrical  trade  in  this  territory  at  worst  is  holding  its 
own,  and  in  general  the  slight  upward  tendency  previously 
noted  continues.  Spring  sales  of  motor-driven  socket  ap- 
pliances are  very  poor,  but  there  is  a  sufficient  volume  of 
repair  work  being  done  to  provide  a  fair  demand  for  several 
staple  items  such  as  tape  and  rubber  covered  wire.  Conduit 
prices  have  just  undergone  a  general  reduction. 

Buying  for  stock  in  virtually  every  line  of  goods  is 
cautious  and  bids  fair  to  remain  so.  Jobbers'  stocks  are 
pretty  well  in  hand  now,  and  there  is  not  so  much  inter- 
changing of  supplies  because  the  previously  existing  surplus 
has  been  largely  overcome.  Collections  with  the  general  nin 
of  customers  are  tight,  but  as  jobbers  have  learned  by 
experience  to  extend  credit  only  to  regular  buyers,  their 
report  on  the  collection  situation  is  favorable  for  the  most 
part. 

Loom. — Demand  is  slight  with  good  stocks  on  hand.  In 
1,000-ft.  lots  the  3^-in.  size  sells  for  about  $22  to  $25  and 
the  J-in.  size  for  $24  to  $27. 

Conduit. — Demand  is  spotty  among  different  jobbers,  some 
finding  it  on  the  increase  and  others  not.  Fair  stocks  are 
held  with  very  prompt  shipments  ruling.  Price  decreases 
have  just  been  announced  by  manufacturers,  as  stated  else- 
where in  this  issue. 

Locknuts,  Washers  and  Bushings. — Sales  are  fairly  good 
with  plentiful  supplies  on  hand.  In  standard  package 
quantities  50  per  cent  off  list  is  generally  quoted  by  jobbers. 

Flexible  Armored  Conductor. — Stocks  are  adequate  but 
not  especially  large,  and  though  some  houses  report  a  little 
improvement  in  sales,  general  demand  is  light.  The  price 
of  No.  14,  two-wire,  double-strip  in  1,000-ft.  lots  holds 
steady  at  $62  to  $66. 

Lamp  Cord. — The  market  is  reported  as  stagnant  on  this 
item,  and  stocks  vary  from  much  too  large  down  to  a 
nominal  amount.  Prices  cover  a  wide  range,  from  $16.50 
to  $20.70  being  quoted  on  1,000  ft.  of  No.  18  cotton,  twisted, 
and  from  $18.75  to  $25  and  even  higher  on  No.  18  cotton, 
parallel. 

Rubber-Covered  Wire.  —  A  slight  spurt  in  demand  is 
evident  this  week,   with   most  jobbers   making   fairly   good 


sales,  especially  on  No.  14,  single-braid,  which  brings  from 
$7.50  to  $7.75  per  1,000  ft.  in  10,000-ft.  lots.   Stocks  are  good. 

Tape. — Spring  repair  work  has  evidently  increased  sales  a 
little  as  a  fairly  good  demand  is  reported.  Stocks  are 
normal.  Standard  grades  of  friction  tape  in  100-lb.  lots 
bring  a  fairly  uniform  price.  Four  jobbers  quote  45  cents 
per  pound,  three  quote  42  cents  and  one  as  low  as  38J 
cents.  On  rubber-tape  prices  there  is  moi-e  spread,  however, 
as  quotations  ranue  from  a.s  low  as  36  cents  per  pound  up 
to  48  cents,  with  44  and  45  cents  the  happy  medium. 

Knife  Switches. — Good  stocks  are  carried,  several  jobbers 
having  ordered  fair  quantities  following  price  decreases 
the  first  of  this  month.     The  call,  however,  is  light. 

Household  Appliances.  • —  Demand  for  washing  machines, 
cleaners,  ironers,  etc.,  is  extremely  slow  this  spring.  Prices 
hold  steady,  and  though  stocks  on  hand  are  adequate,  they 
are  kept  low. 

CHICAGO 

No  appreciable  change  is  registered  in  business  in  the 
Chicago  district  except  that  the  long-continued  period  of 
business  quiet  is  having  the  eff'ect  of  deepening  the  pessi- 
mistic feelings  of  many  dealers.  Students  of  conditions, 
however,  believe  all  signs  point  to  better  times  in  the  very 
near  future.  Price  adjustments  by  the  steel  interests  which 
had  the  eff'ect  of  lowering  the  price  of  structural  steel  $5  a 
ton,  coupled  with  the  previous  25  per  cent  cut  in  common 
brick,  go  a  long  step  toward  lower  building  costs.  As 
regards  the  $25,000,000  in  building  permits  which  have  been 
taken  out  this  spring,  actual  work  is  being  delayed  pending 
lower  costs.  Labor  is  still  considering  a  20  per  cent  de- 
crease, and  should  it  become  effective  it  seems  certain  that 
building  will  proceed  with  speed. 

All  classes  of  the  trade  are  quiet.  Contractors  and  supply 
jobbers  are  doing  little  and  retail  trade  is  low,  apparently 
on  account  of  persistent  high  prices.  Of  appliances,  wash- 
ing machines  continue  to  be  the  best  sellers,  the  great  ma- 
jority being  sold  on  the  deferred  payment  plan. 

Bare  Copper  Wire.  —  Price  bases  remain  unchanged. 
Quoted  price  by  electrical  supply  houses  is  16  cents  per 
pound  on  No.  8  in.l,000-lb.  lots.  Not  so  much  price  shading 
is  found   since  the  Anaconda  properties  ceased  production. 

Insulated  Wire. — Almost  entire  cessation  of  price  cutting 
below  the  quoted  figure  of  19  cents  per  pound  for  No.  6 
triple-braided  weatherproof  wire  and  $7.75  per  1,000  ft.  for 
No.  14  rubber-covered  is  noted.  All  hands  hold  ample  stocks. 
The  feeling  is  that  prices  will  be  no  lower. 

Black  Conduit.  —  Demand  remains  at  a  minimum  and 
stocks  are  getting  correspondingly  heavy  in  jobbers'  hands. 
Purchases,  it  is  felt,  will  be  very  small  pending  new  prices 
of  steel  tubing  which  will  probably  cause  a  new  card  on 
a  lower  base  for  conduit.  Current  quotation  on  i-in.  in 
5,000-lb.  lots  is  $64  per  1,000  ft. 

Flexible  Armored  Conductor. — No  price  change  and  no 
increase  in  demand  can  be  noted.  Quotation  is  held  firm 
at  $62  per  1,000  ft.  for  No.  14  two-wire,  in  5,000-ft.  lots, 
few  sales  being  negotiated. 

Motors. — There  is  no  interest  manifested  in  motors.  On 
the  part  of  manufacturers  prices  are  held  firm,  but  many 
overstocked  dealers  are  offering  radical  cuts,  which,  however, 
fail  to  attract  business.  General  industrial  inactivity  rather 
than  high  prices  seems  to  be  the  cause  of  poor  trade. 

Transformers.  —  With  prices  unchanged,  business  con- 
tinues fair  in  the  equipment  for  farm  lines.  Although  no 
large  orders  are  being  booked,  there  is  a  continual  string 
of  small  requirements. 

Protective  Apparatus. — In  line  with  sales  of  transformers, 
cut-outs  and  arresters  are  moving  nicely.  Certain  man- 
ufacturers have  readjusted  both  price  and  discount  sheets. 

Cross-Arms.  —  New  reduced  lists  became  effective  on 
cross-arms  last  week.  N.  E.  L.  A.  specification  two-pin 
arms,  3  ft.  2  in.  x  3J  in  x  4i  in.,  in  less  than  1,000  linear 
ft.,  are  $66.79  per  100.  Standard  electric  light  arms, 
four-pin,  5-ft.  x  34  in.  x  4i  in.,  are  $73.83  per  100  in 
the  same  quantity.  In  larger  lots  prices  are  respectively 
$59.37  and  $65.63  per  100.  These  quotations  are  f.o.b. 
Minnesota  transfer  point. 
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BOSTON 

A  decidedly  better  tone  is  evident  in  the  market  this  week. 
The  volume  of  trade  has  shown  no  marked  increase,  but 
several  factors  working  toward  increased  business  are  in 
evidence.  Boston  building  employers  threw  open  their  jobs 
a  few  days  ago  to  open-shop  workers,  and  the  response  has 
been  large.  Many  delayed  or  stopped  operations  are  now 
being  resumed,  interest  in  domestic  appliances  has  been 
quickened  by  the  opening  of  the  "Home  Beautiful  Show"  at 
Boston,  in  which  leading  distributers  occupy  a  massed  cen- 
tral location.  Collections  seem  to  be  holding  their  own. 
Building  and  engineering  contracts  in  New  England  for  the 
week  ended  April  12  totaled  $4,070,000,  compared  with 
$1,955,500  for  the  preceding  week.  Stocks  are  somewhat 
spotty,  although  shipments  from  the  factories  are  maintain- 
ing satisfactory  deliveries  except  on  high-tension  insulators. 
Prices  show  downward  movement  in  rigid  conduit,  cross- 
arms,  rubber-covered  wire,  pole-line  hardware  and  conduit 
fittings,  with  an  upward  change  in  wooden  molding. 

Storage  Batteries. — Movement  of  batteries  for  automobile 
starting  and  lighting  service  is  in  good  volume  and  shows 
increased  sales.  Prices  are  steady  and  stocks  are  being 
constantly  replenished  by  factory  shipments. 

Motors. — A  buyers'  market  still  prevails  and  deliveries 
are  e.xcellent  all  along  the  line.     Steady  prices  are  reported. 

Wire. — Rubber-covered  wire  has  again  weakened  in  price. 
No.  14  dropping  to  $7.50  per  1,000  ft.  Monday  on  5,000-ft. 
orders.  Weathei'proof  wire  is  selling  around  16  cents  base 
on  1,200-lb.  to  5,000-lb.  orders,  and  bare  is  moving  in  small 
quantities  at  16  to  18  cents  base,  with  close  competition  for 
offered  business. 

Lamp  Cord. — Sales  are  light  and  stocks  much  better  than 
formerly.  No.  18  cotton-covered  sells  around  $25  in  less 
than  coil  lots  and  at  $18  to  $20  in  coil  to  1,000-ft.  lots. 
Silk  No.  18  brings  double  these  figures. 

Rigid  Conduit. — A  new  price  schedule  featuring  reductions 
of  5  to  10  per  cent  was  received  Monday,  effective  im- 
mediately. All  sizes  of  elbows  and  couplings  were  marked 
down  three  points.  The  new  card  quotes  two  points  off 
the  former  on  i-in.  pipe,  three  points  off  on  ii-in.  and  six 
points  off  on  1-in.  to  6-in.  pipe  inclusive. 

Flexible  Armored  Conductor. — iModerate-sized  orders  are 
being  handled  with  steady  prices,  but  larger  quantities, 
running  around  5,000  lb.  or  over,  are  moving  at  prices 
ranging  from  $55  to  $60  per  1,000  ft.  An  increase  in  de- 
mand is  anticipated  following  the  resumption  of  building 
work. 

Non-Metallic  Flexible  Conduit. — Dull  trade  continue^,  with 
steady  prices.  The  a'a-in  size  brings  $22  per  1,000  ft.  in 
5,000-ft.  lots  and  the  rii-in.  size  $24.  Deliveries  are  satis- 
factory from  the  buyer's  standpoint. 

-Appliances.  ■ —  Sales  are  responding  to  merchandising 
efforts  and  service  work.  The  first  quarter's  sales  of  one  of 
the  largest  retailers  in  New  England  slightly  exceeded  those 
of  January-March,  1920.    Stocks  are  in  fine  shape. 

Pole-Line  Material. — Cross-arms  are  easier  in  price,  re- 
duced quotations  of  about  10  per  cent  being  noted  among 
some  jobbers.  Hardware  is  off  about  5  per  cent;  poles  are 
quiet.  Some  construction  work  is  being  done,  but  central 
stations  are  mainly  cultivating  load  on  existing  lines. 


for  expansion,  and  a  large  increase  in  inquiries  looking  to- 
ward this  end  is  being  received.  This  is  particularly  true 
in  connection  with  projects  for  electrically  driven  raw-water 
ice  plants,  which  are  badly  needed  to  relieve  the  shortage 
in  ice  that  exists  in  this  section. 

A  slow  revival  in  building  is  the  result  of  the  reduction 
in  the  cost  of  building  material  and  labor,  the  moderate- 
priced  home  leading  in  this  line. 

Heating  Devices. — This  line  is  virtually  dead,  largely  be- 
cause retailers  seem  to  be  making  no  sales  effort. 

Safety  Switches. — The  usual  steady  demand  for  safety 
switches  continues.  With  the  exception  of  a  reduction  of 
6  per  cent  announced  by  one  manufacturer,  no  price  changes 
have  as  yet  been  reported. 

Insulating  Material. — Repairs  to  old  apparatus,  in  pref- 
erence to  purchase  of  new,  have  created  a  very  active 
market  for  varnished-cambric  cloth,  rubber  tape,  friction 
tape  and  pressbroad.  Inquiries  show  a  steady  increase  and 
stocks  have  fallen  to  a  low  ebb. 

Ventilating  Equipment. — Early  spring  ushered  in  a  brisk 
demand  for  ventilating  equipment  of  all  types,  the  move- 
ment this  year  being  the  earliest  on  record.  The  most 
popular  sizes  of  fans  are  from  18  in.  to  36  in. 

Ceiling  Fans. — A  normal  market  is  reported  on  this  item, 
stocks  and  shipments  being  in  good  condition. 

Fans. — These  have  begun  to  move  in  earnest,  and  jobbers 
are  predicting  a  very  heavy  season  in  all  sizes.  Both  stocks 
and  shipments  are  reported  satisfactory. 

Static  Condensers. — The  action  of  power  companies  in 
requiring  the  correction  of  large  customers'  power  factors 
has  brought  this  specialty  into  prominence.  The  prospects 
are  that  an  unusual  quantity  of  orders  for  this  class  of 
apparatus  will  be  booked  by  manufacturers  and  jobbers  in 
the  next  few  months. 

Commercial  Lighting  Fixtures. — A  reawakened  activity 
is  reported  in  this  line,  probably  due  to  the  educational 
campaigns  by  manufacturers. 

Flexible  Armored  Conductor. — The  movement  is  reported 
well  sustained.  Supplies  are  on  hand  in  sufficient  quantities, 
with  prices  on  single  strip,  two-wire,  No.  14,  $77.50  per  M  ft. 


ATLANTA 


Although  it  is  impossible  to  point  toward  a  specific  in- 
stance as  proof  of  the  condition,  nevertheless  it  is  quite 
evident  that  the  temper  of  business  in  general  is  showing  a 
steady  improvement  in  nearly  all  lines  of  activity.  Although 
electrical  jobbers  report  that  their  first  week  in  April  showed 
a  falling  off  in  the  quantity  of  business,  the  second  week 
witnessed  a  reaction  that  promises,  if  continued,  to  put 
April  ahead  of  March  in  the  volume  of  business  done.  'The 
evident  desire  of  the  national  government  to  assist  in  the 
financing  of  agricultural  products  has  gone  a  long  way 
toward  restoring  confidence  throughout  the  section  and  in 
raising  the  morale  of  the  agricultural  communities.  This 
situation   is  reflected   by   a   revival    of   plans   by   industries 


ST.  LOUIS 


Increased  volume  of  business  is  reported  by  several  job- 
bers this  week,  though  this  applies  rather  to  orders  than  to 
collections.  One  jobber  reports  an  increase  in  orders  of  about 
10  per  cent  over  the  average  of  the  preceding  few  weeks, 
the  betterment  being  general  over  the  various  lines  carried. 
The  cause  for  this  change  apparently  lies  in  depleted  stocks 
of  retailers,  for  no  appreciable  increase  in  construction  re- 
quirements has  occurred.  A  small  amount  of  residential 
building  is  under  way,  but  it  is  far  from  normal.  Manu- 
facturers are  building  up  their  operations  gradually,  and 
some  improvement  in  demand  from  this  source  may  be 
observed  in  a  few  months.  The  wage  controversy  between 
the  unions  and  the  contractors  is  unchanged. 

A  10  per  cent  reduction  in  the  price  of  poles  and  cross- 
arms  is  the  only  price  change  reported  this  week.  Stocks 
generally  are  in  good  shape.  Collections  remain  on  an 
average  basis  of  sixty  days. 

Wire. — All  jobbers  report  satisfactory  movement  of  No. 
14  rubber-covered,  but  the  larger  sizes  are  moving  quite 
slowly.  No.  14  can  be  purchased  at  any  price  from  $7  to  $8 
per  1,000  ft.  One  large  jobber  is  holding  to  the  higher  price 
and  yet  is  reporting  good  sales.  Both  weatherproof  and 
bare  wire  are  selling  on  a  base  around  10  cents,  and  a  fair 
demand  is  reported.  Stocks  are  in  good  condition  and  the 
total  St.  Louis  stock  is  being  reduced  through  jobber  inter- 
change. 

Poles  and  Cross-Arms. — Poles  were  reduced  in  price  10 
per  cent  last  week  and  cross-arms  a  fraction  less  than  10 
per  cent.  Rainier  fir  arms,  SJ  x  4J  in.,  are  quoted  as  follows: 
3-ft.,  $42.53  per  100;  4-ft.,  $56.70;  5-ft.,  $70.68;  6  ft.,  $95.05, 
all  in  lots  of  1,000  linear  ft.,  f.o.b.  St.  Louis.  Improved 
demand  on  the  part  of  utilities,  and  particularly  the 
railroads,  is  reported.  Inquiries  are  about  normal  and 
stocks  are  in  satisfactory  shape. 
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Lightning  Arresters.  —  Delivery  on  compression-type 
arresters  is  much  improved  and  immediate  shipment  can 
now  be  given.  The  demand  is  quite  light,  the  expected 
spring  demand  so  far  having  failed  to  develop. 

Conduit. — There  is  no  great  demand  for  conduit  in  any 
size.  Stocks  in  hands  of  contractors  are  fairly  well  de- 
pleted but  there  is  no  tendency  to  build  them  up.  Half-inch 
black  sells  from  $61  to  $70  per  1,000  ft. 

Flashlamps. — Steady  demand,  about  normal  for  this  time 
of  year,  is  reported.  Stocks  are  in  good  condition  in  both 
jobbers'  and  retailers'  hands. 

Dry  Cells. — Demand  continues  fair,  with  stocks  easily 
capable  of  taking  care  of  it.  Prices  are  firm,  the  No.  6  cell 
being  quoted  at  $36  per  100  in  barrel  lots. 

Safety  Switches. — Steady  demand  is  being  experienced, 
though  it  is  substantially  larger  than  a  year  ago  because  of 
code  requirements.  Firm  prices  are  maintained  and  stocks 
are  in  healthy  shape. 

Motors.- — ^Demand  for  motors  is  extremely  quiet  because 
of  the  lack  of  industrial  activity,  and  no  difficulty  is  ex- 
perienced in  getting  immediately  all  the  motors  wanted  of 
any  size,  usually  from   local   stocks. 


SALT  LAKE  CITY— DENVER 

The  General  Electric  Company's  merchandising  conference, 
which  gave  demonstrations  recently  in  Denver,  Salt  Lake 
City  and  Butte,  attracted  dealers,  jobbers  and  central-sta- 
tion men  from  far  and  wide.  It  is  generally  conceded  that 
the  business-stimulating  features  were  shown  in  this  region 
at  an  opportune  time  and  that  the  big  conventions  have 
had  a  salutary  effect  on  the  general  business  morale  in  the 
field  of  electrical  merchandising.  There  are  indications  that 
point  to  a  satisfactory  solution  of  the  employment  problem 
in  this  territory.  The  railroads  have  already  taken  back 
several  hundred  employees,  the  farms  are  absorbing  hun- 
dreds of  other  men;  many  have  gone  into  selling,  and  a 
number  are  being  employed  by  electrical  dealers  who  will 
pay  on  a  commission  basis.  It  is  believed  that  this  increased 
activity  in  the  way  of  selling  appliances  in  homes  will  more 
than  offset  the  slump  in  demand  occasioned  by  thousands 
of  men  having  been  out  of  work. 

As  they  find  their  surplus  stocks  coming  to  the  point  of 
depletion,  jobbers  are  having  occasion  to  place  sizable  orders 
with  their  factories.  By  the  end  of  May  it  is  believed  that 
a  normal  plan  of  operating  will  have  been  reached.  Retail 
merchants  are  still  disposed  to  conservatism  in  stocking, 
showing  a  tendency  to  buy  in  just  large  enough  quantities 
to  meet  current  needs.  The  fact  that  they  order  with 
regular  frequency  shows  that  there  is  considerable  consumer 
demand. 

Bake  Ovens. — Electric  bake  ovens  are  achieving  wide 
popularity  and  use  in  hotels,  restaurants,  delicatessen  stores 
and  bakeries.  Type  220,  with  capacity  for  440  loaves  per 
hour,  retails  at  $1,800.  Fifty  ovens  are  now  listed  with  one 
service  station  in  Salt  Lake  City  alone. 

Flatirons. — The  old  and  regular  demand  is  reported  by 
jobbers  to  be  slowly  coming  back  after  a  long  period  of 
sluggish  selling.  The  disposition  to  wait  for  lower  prices 
is  not  so  deterrent  a  factor  as  it  has  been  in  past  months. 
Irons  of  best  quality  are  retailing  around  $8,  and  there  is  no 
likelihood  of  a  reduction  before  midsummer. 


SEATTLE— PORTLAND 

In  both  Seattle  and  Portland  business  is  experiencing 
something  of  a  spring  revival.  The  consensus  of  opinion 
appears  to  be  that  the  bottom  has  been  reached  and  the  up- 
ward turn  has  been  made.  It  is  admitted,  however,  that  a 
long  period  of  fair  to  quiet  business  is  ahead.  In  some 
places  liquidation  has  undoubtedly  run  its  course,  but 
prices  are  still  out  of  balance  and  no  broad  upward  move- 
ment can  be  hoped  for  until  all  items  that  go  to  make 
up  the  cost  of  living  have  been  proportionately  lowered. 

Jobbers  report  a  slight  revival  in  business.  Line  material 
IS  the  most  active  feature.  Collections  continue  slow.  An 
analysis  of  the  cause  of  this  condition  in  the  country  dis- 


tricts shows  that  farmers  are  still  holding  their  produce  for 
higher  prices.  Producers  want  more  for  their  new  fruit 
crops  than  manufacturers  say  they  can  pay  and  make  any 
profit  on.  Contracting  is  showing  signs  of  improvement 
both  in  wiring  and  fixtures.  Dealers  continue  to  report  poor 
business,  although  the  tone  is  better  than  a  week  ago. 

Grazing  conditions  for  this  season  are  above  normal  and 
stock  is  being  turned  out  to  range.  Shearing  is  under  way 
with  a  good  yield  and  sheep  men  report  stock  increases 
to  be  unusually  heavy.  Lumber  production  in  western 
Oregon  and  Washington  is  reported  about  40  per  cent  below 
normal,  indicating  a  gradual  improvement.  New  business, 
shipments  and  local  orders  are  much  improved  over  the  past 
few  weeks. 

Poles  and  Cross-.\rms. — iPole-line  construction  is  showing 
some  activity,  and  indications  from  numerous  inquiries  are 
that  attractive  business  will  materialize  during  April  and 
May.  Power  companies  are  buying  to  a  considerable  extent 
for  proposed  extensions,  local  stocks  are  in  good  shape  and 
replacements  are  coming  along  nicely.  Deliveries  on  order 
can  readily  be  made  because  of  better  labor  conditions  and 
the  resumption  of  operations  in  lumber  camps. 

Flexible  .\rmored  Conductor. — Sales  are  not  heavy  but 
show  a  slight  increase,  the  major  portion  being  used  on 
small  repair  jobs.     Prices  fluctuate  slightly. 

Porcelain. — Although  the  volume  of  sales  is  below  normal, 
a  gradual  increase  in  demand  is  noted. 

Appliances. — Movement  continues  gradually  increasing, 
but  the  volume  is  not  heavy  in  Seattle.  Tacoma  dealers  re- 
port gratifying  response  to  an  advertising  campaign  con- 
ducted in  local  newspapers. 


SAN  FRANCISCO 

An  unusually  cold  spring  has  somewhat  affected  crops 
in  various  parts  of  the  state  although  they  have  been 
retarded  rather  than  damaged. 

Wires  and  Cords. — Weatherproof  wire  has  just  suffered  a 
J-cent  drop  and  triple  braid  base  sizes  are  now  selling  for 
$19.50  per  100  lb.  in  coil  lots.  Coast  stocks  are  quite  heavy 
and  the  demand  is  very  irregular  both  for  size  and  quantity. 
Lamp  cord  has  just  dropped  10  per  cent.  No.  18  cotton- 
covered  twisted  cord  selling  for  $19.50  per  1,000  ft.  in  2,500- 
ft.  lots  and  No  18  silk  twisted  for  $31.50  per  1,000  ft.  in 
the  same  quantity,  with  the  privilege  of  assortment  of  sizes 
and  styles  to  make  that  quantity.  Local  stocks  are  very 
good.  The  rubber-covered  wire  market  continues  to  show 
special  conditions  with  heavy  quantity  buying  the  rule. 
Circular-mil  prices  were  recently  slightly  adjusted,  but 
basic  conditions  have  been  steady  for  nearly  a  month.  There 
is  a  tendency  to  shop  and  to  pool  purchases. 

Pole-Line  Hardware. — Here  is  a  line  on  which  the  sales 
are  excellent.  Coast  stocks  are  very  good  and  are  supple- 
mented by  heavy  factory  shipments  either  to  stock  or  quite 
frequently  direct  to  the  job. 

Knobs  and  Tubes. — Local  stocks  are  good  and  demand  is 
very  steady.  This  is  mainly  for  unit  packages,  which  sell 
for  10  per  cent  more  on  an  average  than  barrel  lots.  New 
prices  representing  a  10  per  cent  decrease  are  now  being 
quoted.  No.  5J  split  knobs  bring  $23.50  per  1,000  and  ,\-in. 
X  3-in.  tubes  $9  per  1,000  in  barrel  lots. 

Schedule  Material. — A  great  increase  in  business  is  re- 
ported by  representatives  of  various  manufacturers,  who 
say  that  the  orders  are  not  only  for  larger  quantities  but  are 
so  comprehensively  assorted  that  it  is  evident  dealers'  and 
jobbers'  stocks  are  being  regularly  e.xair.ined  for  shortages, 
from  which  want  lists  are  systematically  made  out  to  bring 
depleted  stocks  back  to  par.  About  seven  out  of  ten  orders 
for  sockets,  one  manufacturer  asserts,  are  for  socket  bodies 
alone,  which  seems  to  prove  that  the  separable  base  and 
cap  principal  has  been  successfully  put  across. 

Fixtures. — "Brascolites"  and  "Aglites"  have  been  slightly 
revised  downward  on  list  and  consumers'  discounts  in 
smaller  quantities  bettered  by  10  per  cent.  Dealers  are 
receiving  2  per  cent  additional  in  larger  quantities.  Local 
stocks  are  large  and  well  assorted. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  cf  New  Devices  and  Trade  Literature 


New  Company  to  Make  Venti- 
lating Fans 

The  Johnson  Fan  &  Blower  Company 
has  been  organized,  with  headquarters 
at  115  South  Clinton  Street,  Chicag-o. 
A.  J.  Johnson,  formerly  assistant  gen- 
eral manager  of  the  Ilg-  Ventilating 
Company,  Chicago,  is  at  the  head  of  the 
new  concern.  The  company  will  manu- 
facture ventilating  fans  and  blowers. 


American  Forge  Up  to  Production 

The  American  Forge  &  Manufactur- 
ing Company,  2433-41  West  48th  Street, 
Chicago,  has  announced  its  readiness  to 
supply  copper  forgings  of  all  sorts, 
those  for  motors  and  motor  control  ap- 
paratus being  its  specialty.  Production 
was  started  Oct.  1,  1920,  and  according 
to  the  announcement  has  reached  the 
point  where  all  orders  can  be  filled.  H. 
A.  Jackwerth  is  president  and  W.  S. 
Cohn  is  secretai-y  and  treasurer. 


ticularly  the  Treasury  and  Commerce 
divisions,  are  expected  to  be  present 
to  discuss  federal  policy  toward  foreign 
trade.  Special  intei'est  centers  in  the 
probable  activity  of  the  War  Finance 
Corporation,  recently  revised  by  Con- 
gress. It  is  expected  that  the  ques- 
tion of  exemption  from  federal  taxation 
of  all  industries  abroad  in  the  inter- 
ests of  foreign  trade  extensions  will  be 
discussed  by  representatives  from  the 
Philippines,  China  and  one  of  the 
Latin-American  states. 


Sales  Organization  Changes  of 
Sant'ord  Riley  Stoker 

The  sales  management  for  Riley  un- 
derfeed stokers  and  Murphy  furnaces 
has  been  concentrated  under  one  head. 
William  Pestell,  formerly  Western  sales 
manager  with  headquarters  at  Chicago, 
now  becomes  sales  manager  with  head- 
quarters at  1226  Woolworth  Building, 
New  York  City.  W.  L.  Bigelow  be- 
comes district  manager  of  the  Pitts- 
burgh territory,  while  C.  Lincoln  Smith 
goes  to  Cincinnati  in  the  same  capacity. 
To  serve  better  the  territory  in  and 
around  Kansas  City,  the  F.  M.  Beeson 
Machinery  Company,  308  Mutual  Build- 
ing, Kansas  City,  has  been  appointed 
sales  agent  for  Ijoth  Riley  stokers  and 
Murphy  furnaces.  Sales  in  Denver  ter- 
ritory will  be  handled  by  the  Stearns- 
Roger  Manufacturing  Company,  1718 
California  Street,  Denver.  The  Boston, 
Buffalo,  Cleveland,  Detroit,  Chicago, 
and  St.  Paul  offices  remain  as  hereto- 
fore. 


National  Foreign  Trade  Council's 
May  Convention 

The  paramount  questions  before  the 
eighth  national  convention  of  the  Na- 
tional Foreign  Trade  Council,  to  be 
held  in  Cleveland  from  May  4  to  May  7, 
it  is  said,  will  be  the  revision  of  the 
tariff,  the  financing  of  foreign  trade, 
the  merchant  marine  and  the  double 
taxation  of  investments  made  abroad 
by  Americans  in  che  interests  of  foreign 
trade  extension.  Representatives  of 
several    government   departments,    par- 


tivities  of  the  Linde  Air  Products  Com- 
pany at  Buffalo,  the  Prest-0-Lite  Com- 
pany at  Indianapolis  and  the  American 
Every  Ready  Works  at  Long  Island 
City.  Only  such  activities  will  be 
transferred  as  can  advantageously  be 
carried  on  at  a  point  remote  from  the 
several  factories.  These  include  chemi- 
cal, electrical,  mechanical  and  physical 
research. 

The  corporation  in  its  strictly  elec- 
trical activities  manufactures  carbon 
electrodes  for  electric  furnaces,  arc 
lights,  projectors,  welding  equipment, 
etc.,  carbon  and  metal-carbon  brushes, 
storage  batteries,  dry  cells,  flashlight 
apparatus  and  batteries. 


Tripled  Capacity   for  Batterman- 
Truitt  Company 

The  steady  growth  of  the  business  of 
the  Batterman-Truitt  Company,  736-8 
West  Monroe  Street,  Chicago,  has  made 
it  necessary  to  take  over  additional 
manufacturing  space  in  order  to  main- 
tain its  former  service.  Consequently 
the  company  has  negotiated  a  lease 
covering  additional  floors  in  the  Gordon 
Building,  730-38  West  Monroe  Street, 
tripling  its  facilities  and  equipment  for 
the  manufacture  of  ventilating  fans 
and  blowers.  This  increase  is  neces- 
sary, the  company  says,  in  order  to 
handle  the  increase  in  business  that  is 
expected  in  the  year  1921. 


Sunbeam  Electric  Moves 

The  plant  of  the  Sunbeam  Electric 
Appliance  Company  will  be  removed  to 
Evansville,  Ind.,  from  Milwaukee,  Wis., 
it  has  just  been  announced.  W.  A.  Car- 
son of  Evansville  will  be  elected  presi- 
dent of  the  ccmpany  and  E.  D.  Wemyss 
secretary. 


Union  Ccrbide  &  Carbon  Con- 
solidates Laboratories 

The  Union  Carbide  &  Carbon  Cor- 
poration, 30  East  Forty-second  Street, 
New  York  City,  is  consolidating  its 
principal  research  laboratories  into  a 
single  organization  in  Long  Island  City, 
N.  Y.  For  this  purpose  it  has  leased 
for  a  minimum  period  of  five  years  the 
entire  second  floor  of  a  building  which 
covers  a  ground  area  of  200  ft.  x  600  ft. 
The  net  space  available  for  laboratory 
activities  will  be  in  excess  of  100,000 
sq.ft. 

The  principal  research  laboratories 
which  it  is  intended  to  consolidate  at 
the  present  time  are  those  of  the  Union 
Carbide  Company  and  the  Electro 
Metallurgical  Company  at  Niagara 
Falls,  the  Cleveland  and  Fremont  lab- 
oratories of  the  National  Carbon  Com- 
pany and  certain  of  the  laboratory  ac- 


Betts  &  Betts  Doubles  Space  for 
Manufacturing 

This  week  the  Betts  &  Betts  Corpora- 
tion moves  from  its  old  quarters  at 
511-513  West  Forty-second  Street  to 
631-641  West  Forty-third  Street,  New 
York  City.  This  change  will  place  all 
the  manufacturing  on  one  floor  and  at 
the  same  time  double  production  capac- 
ity. Although  the  company's  foreign 
business  has  dropped  off  to  a  large  ex- 
tent, its  domestic  business  is  on  a  par 
with  that  for  this  period  of  last  year. 


Brookfield  Glass  Company  to 
Effect  Liquidation 

The  plant  and  factory  site  of  the 
Brookfield  Glass  Company,  2  Rector 
Street,  New  York  City,  is  for  sale,  and 
the  company  announces  that  it  intends 
to  go  out  of  the  glass-insulator  busi- 
ness.    It  was  started  in  the  year  1853. 

The  factory  site  of  about  150  acres 
is  situated  at  Old  Bridge,  Middlesex 
County,  N.  J.,  where  there  are  build- 
ings covering  about  44,000  sq.ft.  The 
company  has  two  blast  furnaces  of  the 
continuous  tank  size,  20  ft.  x  30  ft.  and 
10  ft.  X  14  ft.,  seven  lehrs,  four  ovens, 
three  stacks,  etc. 

It  has  a  glass  sand  bank  of  62  acres 
and  plant  at  Jamesburg,  N.  J.  About 
twenty-four  patents  and  patent  rights 
are  included,  which  in  the  company's 
opinion  give  the  right  to  use  a  glass 
feeder  and  to  make  tests  for  blown 
glass  by  machinery. 


Otis  Elevator's  Report  Shows 
Good  Year 

The  Otis  Elevator  Company,  New 
York  City,  closed  its  year  ended  Dec. 
31,  1920,  with  earnings  amounting  to 
$4,645,749  after  deducting  all  charges 
for  patent  expense,  renewals  and  re- 
pairs for  maintenance  of  plant  and 
equipment  less  general  and  special  de- 
preciation. Net  income  amounted  to 
$2,880,277.  The  company's  inventories 
show  a  total  of  $3,033,787  in  raw  mate- 
rials, finished  parts,  etc. 

During  the  year  all  debenture  bonds 
outstanding  were  retired  either  by  pur- 
chase or  conversion  into  common  stock 
and  all  bank  loans  were  paid.  Common 
and  preferred  stocks  total  $15,985,087. 
The   still   unsettled   condition   in   all   in- 
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dustries  makes  it  exceedingly  difficult 
to  estimate  the  probable  resumption  of 
substantial  building  activities,  although 
there  are  indications  in  some  sections 
of  the  country  that  new  construction 
will  not  be  much  longar  drfayed.  The 
reports  from  affiliated  companies  in 
Great  Britain  and  Canada  show  satis- 
factory results  for  the  year.  On  the 
Continent  of  Europe,  however,  the  con- 
ditions are  still  so  unsettled  that  but 
little  elevator  business  is  being  done 
at  the  present  time. 


Crescent's  "Acme"  Sockets 
Sold  to  Parker  &  Son 

The  Crescent  Electric  Company,  Inc., 
Mountain  Grove,  Mo.,  announces  that 
it  has  sold  the  "Acme"  molded  weather- 
proof socket  department  of  its  business 
to  J.  H.  Parker  &  Son,  Inc.,  Parkers- 
burg,  W.  Va.,  where  future  correspond- 
ence for  "Acme"  composition  weather- 
proof sockets  should  be  addressed.  The 
Crescent  Electric  Company  will  con- 
tinue in  business,  devoting  its  efforts 
to  the  manufacture  of  socket  screw 
shells,  fuse  shells,  fuse  plug  caps,  fuse 
ferrules  and  other  special  parts  for 
electrical  manufacturers. 


factory  has  been  running  on  full  time 
since  Jan.  1.  Interest  among  amateur 
purchasers  of  radio  equipment  continues 
unflagging. 

New  Company  Formed  by  William 
S.  Turner 

William  S.  Turner  &  Company  is  a 
new  organization  formed  at  1006  Spald- 
ing Building,  Portland,  Ore.,  to  act  as 
manufacturers'  agent  for  the  sale  of 
high-grade  equipment  for  electric  rail- 
ways, lighting  and  power  systems, 
pumping  and  industrial  plants;  to  make 
investigations,  reports  and  appraisals 
and  to  design  and  construct  public 
utility,  municipal  and  manufacturing 
works.  Mr.  Turner  will  continue  as 
heretofore  his  consulting  engineering 
business  in  Portland. 

The  following  manufacturers  are 
among  those  represented :  Heine  Safety 
Boiler  Company,  De  Laval  Steam  Tur- 
bine Company,  Sanford  Riley  Stoker 
Company,  C.  H.  Wheeler  Manufactur- 
ing Company  and  the  James  Leffel  & 
Company. 


About  500  women  attended  the  dem- 
onstrations, and  their  names  were  ob- 
tained through  the  medium  of  a  contest 
which  carried  two  appliances  as  prizes 
and  which  required  a  signature  on  a 
card. 


Electric  Storage  Battery's  1920 
Consolidated  Report 

The  Electric  Storage  Battery  Com- 
pany and  the  Willard  'Storage  Battery 
Company,  in  their  consolidated  state- 
ment for  the  year  ended  Dec.  31,  1920, 
showed  that  their  sales,  less  cost  of 
manufacture  and  purchases  and  all  ex- 
penses incident  thereto,  amounted  to 
$12,134,614.  This  provided  net  earn- 
ings from  sales  of  $7,549,011.  After 
writing  off  inventory  adjustments  of 
$2,013,550  to  reduce  values  to  cost  or 
to  the  market,  whichever  was  lower, 
the  total  net  earnings  for  1920  before 
payment  of  federal  taxes  came  to 
$6,157,091.  At  the  same  time  the  in- 
ventory account  of  raw  material,  goods 
in  process  and  finished  product  amounts 
to  $10,313,079.  As  an  indication  of 
conditions  of  business,  $5,775,866 
covers  the  accounts  receivable. 


New  American  Radio  &  Research 
Sales  Headquarters 

The  sales  headquarters  offices  of  the 
American  Radio  &  Research  Corpora- 
tion will  shortly  be  removed  from  New 
York  City  to  Medford  Hillside,  Mass., 
to  provide  for  better  co-ordination  be- 
tween the  factory,  laboratory  and  com- 
mercial organizations  of  the  company. 
A  branch  sales  office  in  charge  of  G.  R. 
Martin  will  be  maintained  at  21  Park 
Row,  New  York  City,  the  present  loca- 
tion of  the  company  in  Manhattan. 
Reports  from  the  factory  indicate  con- 
siderable improvement  in  inquiries  for 
motors,  switches  and  other  apparatus 
manufactured  under  the  company's 
"Twin-R"  division  of  production.  The 
outlook  is  excellent  for  early  and  sub- 
stantial sales.  The  demand  for  the 
products  of  the  "Am-Rad"  division,  it 
is   said,  has   held  up  so   well   that   the 


Expansion  in  Company  and  Plant 
of  Switchboard  Maker 

The  Eureka  Stone  &  Marble  Com- 
pany, 179  West  Maple  Street,  Colum- 
bus, Ohio,  has  been  incorporated  in  the 
State  of  Ohio  at  $350,000  to  take  over 
the  assets,  good  will,  contracts  and  all 
other  manner  of  business  of  the  Eureka 
Marble  &  Tile  Works  Company,  at  the 
same  address,  that  more  capital  may  be 
obtained  to  take  care  of  the  rapidly 
increasing  business  and  to  carry  out 
large  contracts  on  hand. 

The  same  line  of  business  will  be 
continued  with  many  needed  improve- 
ments in  equipment  and  increased  space 
for  operations.  It  is  the  intention  of 
the  company  to  install  the  latest  and 
improved  marble  working  outfit  and 
gradually  to  enlarge  factory  space  as 
conditions  warrant  until  it  shall  be 
in  a  position  to  build  its  own  factory, 
a  move  contemplated  in  the  near 
future.  Standard        moisture-proof 

switchboards  will  have  a  special  space 
and  the  company  hopes  to  double  its 
output  in  their  manufacture. 


Southern  Supply  Jobber  Pushes 
Range  Sales 

Following  up  the  national  advertising 
being  done  by  the  Estate  Stove  Com- 
pany, the  Piedmont  Electric  Company, 
Asheville,  N.  C,  staged  a  three-day 
demonstration  of  electric  ranges  in 
March.  The  first  two  days  were  de- 
voted to  the  prospective  buyers  of 
ranges  and  to  those  interested  in  elec- 
tric cookery.  The  last  day  was  given 
over  to  the  company's  dealers  in  the 
surrounding  territory  who  had  either 
sold  ranges  or  shown  intei'est  in  their 
sale  and  had  an  opportunity  to  make 
sales  because  of  advantageous  cooking 
rates  in  their  localities.  One  dealer, 
on  his  return  home,  was  instrumental 
in  getting  a  favorable  cooking  rate  in 
his  town. 


E.  Donald  Tolles.  national  representa- 
tive of  the  Electrical  Supply  Jobbers' 
Association,  on  May  2  will  move  his  of- 
fices from  52  Broadway  to  larger  quar- 
ters located  at  165  Broadway,  New 
York  City. 

The  Davidson  Porcelain  Company, 
East  Liverpool,  Ohio,  makes  the 
"Eveready"  nail-assembled  knob  and 
not  the  non-assembled  knob  as  stated 
in  last  week's  issue. 

The  Bleadon-Dunn  Company,  Chicago, 
has  announced  the  opening  of  district 
offices  at  20  West  Forty-second  Street, 
New  York  City,  and  830  Washington 
Street,  Boston.  The  New  York  office 
will  be  in  charge  of  M.  H.  Sarben,  for- 
merly export  manager  for  the  Theodore 
Stave  Company,  and  the  Boston  office 
in  charge  of  William  E.  Alcott  and  J. 
Bernard  Lynch.  A  complete  stock  of 
"violetta"  and  violet-ray  machines  will 
be  carried  at  both  offices. 

The  Dodge  Sales  &  Engineering 
Company,  Mishawaka,  Ind.,  has  secured 
the  exclusive  agency  for  Kenyon  cot- 
ton rope  for  transmission  drive  in  the 
United  States  and  Canada.  The  manu- 
facturers are  Willi? m  Kenyon  &  Sons, 
Ltd.,   Dunkinsfield,  England. 

W.  R.  Ostrander  &  Company,  371 
Broadway,  New  York  City,  has  ex- 
tended its  services  in  the  South  through 
the  new  agency  of  Paul  Ebersole,  Mus- 
kogee, Okla.,  who  has  taken  on  the 
company's  line  for  Oklahoma,  Arkansas 
and  northern  Texas. 

The  Electric  Power  Equipment  Cor- 
poration, Philadelphia,  announces  the 
opening  of  a  district  office  and  ware- 
house at  215  Tenth  Street,  Hunting- 
ton, W.  Va.,  under  the  direction  of  L. 
T.  Hall,  who  has  been  with  the  com- 
pany (formerly  Lewis  &  Roth)  as 
superintendent  of  construction  for  sev- 
eral years. 

The  Corliss  Carbon  Company,  Brad- 
ford, Pa.,  manufacturer  of  carbon 
brushes,  has  increased  its  capit?'  stock 
from  $500,000  to  $1,000,000. 

The  G.  E.  Engineering  Company, 
Inc.,  contracting  engineers,  New  York 
City,  announces  the  removal  of  its  of- 
fices to  449  West  Forty-second  Street 
on  April  1.  The  change  is  made  neces- 
sary by  expansion  of  business. 

The  Commercial  Truck  Company, 
Philadelphia,  announces  the  removal  of 
its  plant  and  general  offices  from 
Twenty-seventh  and  Brown  Streets  to 
its  new  plant  at  Hunting  Park  and 
Rising  Sun  Avenues.  The  service  de- 
partment of  the  company  remains  in 
the  same  location,  at  Girard  Avenue 
and  Twenty-seventh  Street. 

The  Electrical  Industries  Manufactur- 
ing Company,  328  West  Forty-first 
Street,  New  York  City,  has  filed  notice 
of  increase  in  capital  stock  from  $40,- 
000  to  $100,000. 
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The  Underwriters'  Laboratories,  Inc., 

have  arranged  to  transfer  their  Coast 
agency  to  the  offices  of  the  National 
Board  of  Fire  Underwriters,  205  Mer- 
chants' Exchange  Building,  San  Fran- 
cisco. 

The  Crane  Company,  836  South 
Michigan  Avenue,  Chicago,  has  recently 
established  offices  in  the  following 
cities:  Bearinger  Building,  Saginaw, 
Mich.,  in  charge  of  B.  L.  Duffy;  Good- 
rich Building,  Phoenix,  Ariz.,  in  charge 
of  O.  H.  Benner;  215  South  Thirteenth 
Street,  Lincoln,  Neb.,  in  charge  of  F.  M. 
Ziegler,  and  512  Second  Avenue,  East, 
Cedar  Rapids,  Iowa,  in  charge  of  E.  C. 
Cole. 

The    Standard    Paint    Company,    95 

Madison  Avenue,  New  York  City,  man- 
ufacturer of  weatherproofing  products, 
announces  the  change  of  its  corporate 
title  to  the  Ruberoid  Company. 

The  M.  Propp  Company,  New  York 
City,  has  moved  from  108  Bowery  to 
524-528  Broadway,  where  it  has  an 
available  floor  space  of  12,000  sq.ft.  The 
company  manufactures  Christmas  tree 
outfits,  appliance  plugs,  miniature 
receptacles,  etc. 


The  Driver-Harris  Company,  Harri- 
son, N.  J.,  manufacturer  of  electrical 
wires  and  other  equipment,  has  filed 
notice  of  increase  in  capital  stock  from 
:f3,000,000  to  $4,500,000. 

The  Pittsburgh  Electrical  &  Machine 
Company,  Barker  Place,  Pittsburgh,  has 
acquired  the  factoi'y  building  of  the 
Pittsburgh  Trunk  Manufacturing  Com- 
pany on  Fontella  Street,  Northside,  on 
a  site  80  ft.  x  100  ft.  The  company,  it 
is  understood,  will  establish  new  works 
at  this  location. 

The  Connecticut  Blower  Company, 
Inc.,  Hatrford,  Conn.,  contemplates  the 
construction  of  a  manufacturing  and 
foundry  building,  for  which  plans  have 
been  prepared.  The  cost  is  estimated 
at  $62,500. 

The  Western  Battery  Manufacturing 
&  Supply  Company,  224  West  Broad- 
way, Enid,  Okla.,  recently  organized, 
is  planning  to  establish  a  plant  and 
will  install  machinery  and  equipment 
for  the  manufacture  of  storage  bat- 
teries and  accessories.  The  present 
plans  provide  for  a  daily  output  of 
twenty  batteries.  J.  G.  Wright  is  vice- 
president  and  general   manager. 


Foreign  Trade  Notes 


TORRIXGTON  COMPANY  EXPANDS 
IN  CANAD.\. — .Announcement  is  made  at 
the  general  offlees  of  the  Torrington  Com- 
pany, Tofr-ington,  Conn.,  of  the  addition  of 
.\.  W.  Calendar  to  the  Canadian  sales  staff 
of  the  Torrington  elet-tric  vacuum  cleaner 
organization.  Mr.  Calendai*  will  make  his 
headquarters  at  Toronto.  The  announce- 
ment follow.s  the  establishment  of  a  new 
Canadian  production  unit  of  vacuum  clean- 
ers at  Tipper  Bedford,  near  Montreal.  F.  A. 
Loudon  will  continue  to  act  as  represent- 
ative for  tlie  Upper  Provinces,  with  head- 
quarters at   Upper   Bedford. 

AMERICANS  MEET  STRONG  COMPE- 
TITIO.X  IN  GER.MAN  ELECTRICAL 
GOODS  IN  CHILE. — .\nierican  manufac- 
turers of  electrical  supplies  are  meeting 
serious  competition  from  German  sources 
in  Chile,  according  to  reports  from  the 
Department  of  Commerce,  ilany  tons  of 
such  goods  have  been  listed  in  the  manifest 
of  shipxs  fr-om  Hambiu'g.  Well-made  sock- 
ets are  being  sold  at  4  0  per  cent  less  than 
the  price  of  tlie  .American  article.  Electric 
fans,  stoves,  fuses,  insulators  and  supplies 
for  street  railways  are  said  to  be  available 
at  prices  e(iuallj'  advantageous.  In  this 
class  of  goods  the  Germans  are  able  to 
meet    competition    on    a    basis    of    quality. 

PROPOSED  HYDRO-ELECTRIC  DE- 
VELOPME.NT  IN  FOOCHOW.  CHIN.\. — 
.-Vccording  to  reports  from  Consul  Hanson 
of  Foochow,  Chinese  in  that  district  .are 
interested  in  the  organization  of  a  hydro- 
electric plant  to  ilev'elop  power  from  the 
Min  River.  The  pioposed  capital  is  $.">.- 
000,000,  and  .Vnii-riran  participation  is 
invited. 

AMERICAN  ELECTRICAL  APPLI- 
.\NCES  PREFERRED  IN  THE  NETHER- 
LANDS.— In  a  report  to  the  Depai'tment 
of  Commei'ce  Consul  Frank  \V.  Mahin  of 
.Amsterdam  states  that  while  there  may  be 
a  market  for  all  .\inei-ican  products  in  the 
Amsterdam  district  the  greatest  opportun- 
ity is  said  to  be  available  for  .American 
electrical  ni.ichiniry  and  electrical  appli- 
ances. 

INCREASE  IN  PRODUCTION  OP  ELEC- 
TRICAL EQUIPMENT  I.N  SOUTH  AUS- 
TR.ALLA. — Owing  to  the  gi-eat  increase  in 
w.ages  in  England  and  allied  countries  the 
South  Australian  manufacturers  are  able 
to  compete  on  an  almost  equal  footing  with 
the  British  and  foreign  firms  for  manu- 
factured articles,  ineluding  electrical  fit- 
tings, turbines  .and  <-entrifugal  pumps.  In 
some  of  the  manufacturing  industries  the 
number  of  factories  has  been  doubled  or 
trebled. 


THE  HARRY  M.  HOPE  ENGINEERING 
COMP.ANY,  Boston,  has  established  offlees 
in  the  Dominion  Express  Building.  Mon- 
treal, to  handle  its  Canadian  business. 
George  W.  Saunders,  formerly  with  S.  Pear- 
on  &  .Sons.  London,  is  Canadian  managei-. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  mai-kets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number. 

A  firm  of  lighting-fixture  manufacturers 
in  Italy  (No.  3t.722)  wishes  to  purchase 
bra.ss  tubing  and  bright,  eold-iolled  steel 
tubing.  28  gage  and  lighter,  round  and 
-square,  from  J  in.  to  2J  in.,  outside  diam- 
eter. 

The  Niacaraguan  Consulate.  15  John 
Street,  announces  the  arrival  in  New  York 
City  of  Jose  Antonio  Tigerino.  representing 
Tigerino  Brothers  of  Chinandiga.  Mr,  Tige- 
rino is  in  the  market  for  30-kw,  and  4.')-kw. 
waterwheels  and  generatoi's,  20  and  40- 
watt  lamps.  1  to  2.'i-kw.  transformers, 
switchboard,  cable  and  necessary  accesso- 
ries, Mr,  Tigerino  can  be  addressed  at  the 
eonsidate, 

.A  mercantile  firm  in  India  (No.  34.728) 
desires  to  receive  catalogs  of  electric-light- 
ing app.'iratus  and  novelties,  etc. 


New  Apparatus  and  Publications 


RHEOSTAT,— The  Ward  Leonard  Elec- 
tric Company.  Mount  Vernon,  N.  Y..  has 
developed  a  ribbon  lesistor  unit — "Ribohm 
Unit" —  for  heavy   duty   rheostats. 

FIXTURES.— C.  G.  Everson  &  Company. 
Chicago,  is  distributing  a  booklet  on  the 
subject  of  fashions  in  lighting  fixtures  for 
the  home. 

INSULATING  MATERIAL.  —  The  Mit- 
chell-Rand Manufactm-ing  Company.  IS 
Vesey  .Street.  New  York  City,  is  distribut- 
ing a  four-page  leaflet  describing  Ebony 
Asbestos  Wood  for  switchboard  panels, 
bases,   etc. 

HAMMER  DRILL.— The  Chicago  Pneu- 
matic Tool  Company,  6  East  Forty-fourth 
Street.  New  York  City,  is  distributing  bulle- 
tin   639,   covering   its    BQ-46    hammer    drill. 

AUTOMATIC  MOTOR.— Bulletin  No.  2008 
lecently  issued  by  the  Triumph  Electric 
Company.  Cincinnati,  describes  its  "TR" 
self-starting  automatic  motor. 


BAKE  OVENS. — The  Westinghouse  Elec- 
tric &  .\lanufactui-ing  <'ompa.ny  has  issued 
leafli't  3436.  describing  its  automatic  electric 
commercial   bake  oven.s. 

CONNECTOR  PLUG.— A  cord  connector 
and  motor  attachment  plug  of  smaller  size 
than  the  standard  devices  has  recently 
been  designed  by  the  Cutler-Hammer  Manu- 
facturing Company,  Milwaukee,  for  use  with 
.socket  appliances. 

COMBUSTION. — "The  Burning  Question" 
is  the  title  of  a  new  book  issued  by  the 
Green  Engineering  Company,  East  Chicago, 
Ind..  dealing  with  the  question  of  proper 
combustion.  "The  Green  Cast  Iron  Hopper 
Book."  recently  issued  by  the  compan.v,  de- 
scribes the  cast-iron  and  structural-steel 
hopper. 

COMPENSATORS, — The  Industrial  Con- 
troller Company,  Milwaukee,  is  distributing 
Imlletin  ins.  covering  its  type  C  alternating- 
current  compensators. 

SCREW  THREAD  STANDARDS.  —  The 
Bureau  of  Standards.  Department  of  Com- 
merce. Washington.  D.  C.,  is  distributing 
miscellaneous  publication  No.  42.  entitled 
"Progress  Report  of  the  National  Screw- 
Thread  Commission."  This  report  contains 
standards  for  screw  threads  ascertained  and 
established   by   the  commission. 

CHRISTMAS  TREE  LIGHTS.— The  Dia- 
mond Electric  Specialties  Corporation, 
Newark.  N.  J.,  is  putting  on  the  market 
a  line  of  eight-light  electric  decorative  out- 
fits which  can  be  plugged  together  to  form 
up  to  thirty-two-light  outfits. 

RADIO  APPARATUS,  —  The  Acme  Ap- 
paratus Company,  Cambridge.  Mass..  is  dis- 
tributing bulletins  Nos.  101.  103,  1U7,  113. 
117  and  119,  covering  its  different  types  of 
radio   transformers  and   accessories. 

INDUCTION  COILS,  —  Tlie  American 
Radio  &  Research  Corporation,  Medford 
Hillside.  Mass..  has  issued  bulletin  P-3,  de- 
scribing   the    ".Amrad"    induction    coil    sets. 

RADIO  EQUIPMENT.— The  William  J. 
Murdock  Company.  Chelsea,  Mass.,  is  dis- 
triliuting  bulletin  No.  20-A,  describing  its 
radio  apparatus. 

INDU.STRIAL  TRACTOR. —  The  Baker 
R  &  L  Company.  Cleveland,  is  distribut- 
ing a  folder  on  its  new  series  C  electric 
tractor  with  duplex  compensating  sus- 
pension. 


New  Companies 


THE  MIDAVAY  LIGHTING  &  IMPROVE- 
ME.XT  COMPANY.  Midway.  N.  C.  has 
been  incorporated  with  a  capital  stock  of 
$50,000.  c.  C.  Stonestreet  is  interested  in 
the  company. 

THE  SLATON  LIGHT  COMPANY.  Sla- 
ton.  Texas.,  has  been  incorporaled  with  a 
capital  of  .$15,000  by  Foster  Carroll  J.  T. 
Elliott  and   L.  H.   Fuller. 

THE  FRANKLIN  ELECTRIC  PRODUCT 
COMP.ANY.  Cleveland.  Ohio,  has  been  in- 
corporated with  a  capital  stock  of  $25,000 
by  H.  A.  Troyan  and  G.  F.  Kusel. 

THE  RICHMOND  MUTU.AL  LIGHT  & 
POWER  COMPANY.  Willard.  Ohio,  has 
been  incorporated  with  a  capital  stock  of 
$10,000,  W.  C.  Miller  is  interested  in  the 
company. 

THE  SALAMANCA  CENTRAL  ELEC- 
TRIC COMPANY,  Salamanca,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of 
$10,000  to  operate  a  local  electric  light  and 
power  system.  The  incorporators  are  A.  L. 
Varley,  S.  W.  Coston  and  A.  B.  Frieger. 

AGENS  &  COMPANY.  Newark,  N.  .T.. 
has  been  incorporated  by  Edward  B.  Tousek. 
Sylvester  H.  M.  Agens,  Newark,  and  F, 
Raymond  Powell.  Irvington,  The  company 
is  capitalized  at  $200,000  and  proposes  to 
manufacture    lighting   devices. 

THE  MOYER  -  SHEWEY  -  THURSTON 
ELECTRIC  COMPANY.  State  Street  Bank 
Building.  Charleston.  W.  Va..  has  been  or- 
ganized with  a  capital  stock  of  $100,000. 
H.  D.  Moyer  is  president :  J.  O.  Shewey. 
vice-president,  and  J.  A.  Thurston,  treas- 
urer and  general  manager. 

THE  NORTH  JACKSON  LIGHT.  HEAT. 
POWER  &  WATER  COMP.ANY,  North 
Jackson.  Ohio,  has  been  incorporated  with 
a  capital  stock  of  $10,000  by  N.  Shipley, 
S     T    Stewart,    G.    L.    McMillin   and    others. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  March  29,  1921) 

1,373,127.  Screw-Shei.l-Contact  Mount- 
ing FOR  Attachment  Ph'gs  :  Edg-ar  H. 
Freeman,  Trenton,  X.  J.  App.  filed  July 
21,  1919.     Quickly  assembled. 

1,373.208.  Therapeutic  Electric  Vibrat- 
'  OR :  Stephen  D.  Smith,  Hercules,  Cal. 
App.  filed  July  8,  1920.  To  use  very 
small  current. 

I,373,2p9.  Automobile-Lamp-Dimming  De- 
'  VICE  •  Frank  E.  Spelman,  Maiden,  Mass. 
App.'  filed   Feb.    12.   1920. 

1.373.241.  Storage  Battery;  Russell  L. 
Heberling  and  Walter  E.  Holland.  Phila- 
delphia. Pa.  App.  filed  June  2,  1920. 
Easily  detached  cell  connector. 

1,373.273.  Electrode  for  Electrolytic  Re- 
covery OF  Metals  from  Solutions  : 
Urlyn  C.  Tainton.  Martinez,  Cal.  Pre- 
cipitating gold  and  other  metals. 

1.373,311.  Short-Circuiting  Segments  for 
'  Electric  Motors  ;  John  A.  Driy,  St. 
Louis,  Mo.  App.  filed  June  14,  1920.  For 
starting  induction-repulsion  motors. 

1.373.340.  Trolley  Guard;  Frank  J.  Lowry 
New  Orleans.  La.  App.  filed  Nov.  30, 
1920.  To  maintain  wheel  in  connection 
with  wire. 

1,373,383.  Device  for  Testing  Armatures: 
Stephen  E.  Couch,  Springfield.  Mass.  App. 
filed  Nov.  25.  1919.  Used  with  ignition 
system  of  veiiicles. 

1,373.388.  Illuminated  Darning  Egg; 
John  B.  Warren,  New  York,  N.  Y.  App. 
filed  Feb.  12.  1920. 

(Issued  April  5,  1921) 

1,373.394.  Electrolytic  Cell;  Edward  A. 
Allen  and  Herbert  I.  Alien,  Portland,  Me. 
App.  filed  Dec.  9.  1919.  For  electrolysis 
of  brine. 

1,373,411.  Conrolling  Device;  Warren  F. 
Clark,  Cleveland.  Ohio.  App.  filed  June 
7.  1919.  To  maintain  hot  plate  at  pre- 
determined  temperature. 

1,373,442.  Range  Indicator:  Elemer  Meit- 
ner,  Brooklyn.  N.  Y.  App.  filed  Nov.  15. 
1915.     For  visually  indicating  range. 

1.373.447.  Telephone-Exchange  System  : 
Lipa  Polinkowsky.  Antwerp,  Belgium. 
App.  filed  Feb.  12.  1920.  Selectively  op- 
erable switciiing   devices. 

1.373,471.  Process  of  Sintering  Phos- 
phatic  Materials  ;  Frank  S.  Washburn. 
Rye.  N.  Y.  App.  filed  July  23,  1920. 
Mixtures    of    phosphate    rock    and    silica. 

1.373,488.  Plating;  Charles  H.  Chandler. 
Newport,  R.  I.  App.  filed  June  26.  1919. 
Depositing  more  than  one  metal  at  same 
time. 

1.373.504.  Electrical  Measuring  Appa- 
ratus :  Harry  W.  Hitchcock.  New  York. 
N.  Y.  App.  filed  Sept.  11,  1918.  Variable 
air   condensers. 

1.373,517.  Electric  Clock:  Paul  Mansel. 
Charlottenburg.  near  Berlin,  Germany. 
App.  filed  April  4,  1918.     Secondary  clock. 

1,373,520.  Voltage  Regulator  for  Elec- 
tric Dynamos  :  Friedrich  Munz.  Stutt- 
gart. Germany.  App.  filed  May  4,  1920. 
For   charging   batteries. 

1.373.533.  Process  and  Apparatus  for 
Severing  Sheet  Glass  ;  Harry  G.  Sling- 
luff.  Mount  Vernon.  Ohio.  App.  filed 
April  12.  1920.     Electrically  heated. 

1.373.557.  Electrolytic  Process;  William 
E.  Greenawalt.  Denver.  Col.  App.  filed 
March  22.  1920.  Deposition  of  metals 
from   impure  solutions. 

1.373.558.  Apparatus  for  Starting  Motors, 
Mure  Particularly  Heat  Motors  ;  Hein- 
rich  Guttinger.  Baden.  Switzerland.  App. 
filed  April  9,  1917.     For  motor  cars. 

1.373.576.      Electric   Insulator;    Percy   H. 

Thomas,    Upper    Montclair,    N.    J.      App. 

filed  May  16.  1913.     High-tension. 
1,373.583.      Cigar-Lighting   Device;   Frank 

A.    Adams,    Rochester.    N.    Y.      App.    filed 

Aug.   20,   1910. 
1.373.607.       Substation     Telephone     Set; 


John    Er'ckson.    Chicago.    III.      App.    filed 
Nov.    10.   1916.      Automatic  party   line. 

1.373.611.  Portable  Electric  Light:  David 
I^.  Graff.  N.-w  York.  N.  Y.  App.  filed 
April  25.   1918.     Flashlamp. 

1.373.612.  Underground  Loop  Antenna  ; 
Earl  C.  Hanson.  Washington.  D.  C.  App. 
filed  March  19.  1919.  For  receiving  radio 
signals. 

1.373.621.  Safety  Charging  Device  for 
Batteries  ;  James  F.  Lincoln.  Cleveland. 
Ohio.  .A.PP.  filed  March  21.  1917.  Pre- 
vents  cm-rent   reversal. 

1.373.624.  Automatic  Telephone  System  ; 
Talbot  G.  Martin,  Chicago.  111.  App.  filed 
May  10.  1916.     Improvements  in  switches. 

1.373.639.  Process  for  the  Electric  Fix- 
ATio.N  OF  Gases  ;  George  T.  .Southgate. 
New    York.    N.    Y.      App.    filed    April    11. 

1918.  By  electric  arc. 

1.373.689.  Resistance  Device;  Alfred  E. 
Waller.  Mount  Vernon.  N.  Y.  App.  filed 
March  3.  1919.  Strong  and  light  elements. 

1.373.693.  Anode;  Arthur  H.  Wicks.  Wood- 
stock. III.  App.  filed  Feb.  19.  1920.  For 
use  in  plating  tanks. 

1.373.710.  Generator  of  High-Frequency 
Oscillations  for  Wireless  Telegraphy  ; 
Victor  J.  F.  Bouchardon.  Lyon.  France. 
.\pp.  fihd  Oct.  24.  1919.  Combined  con- 
tinuous   and    damped   oscillations. 

1.373.733.  Storage-Battery  Electrode  and 
Process  of  .Making  Same  ;  Harry  C. 
Hubbell.  Irvington.  N.  J.  App.  filed  July 
9.  1915.  Negative  plate  for  alkaline 
battery. 

1.373.734.  .Storage-B.'^ttery  Electrode 
a.nd  Process  of  Making  Same  ;  Harry  C. 
Hubbell.  Irvington.  N.  J.  App.  filed  July 
9,  1915.     For  alkaline  storage  battery. 

1.373.751.    Conductor  Clamp  and  Support; 

Samuel  S.  Matlhes,  Mansfield.  Ohio.    App. 

filed  Oct.  6,  1920.     Trolley-wire  clamp. 
1.373.795.        Adjitstable      Motor      Mount; 

Arthur   .V.    Byerl»in.    Toledo.    Ohio.      AQp. 

filed  Sept.   20.  19  20.     Stamping  machine. 

1.373.801.  Battery;  Edward  M.  Deems. 
Forest    Hills.    N.    Y.      App.    filed    Oct.    31. 

1919,  Primaiy,  one-fluid  type. 

1.373.802.  Battery;  Edward  M.  Deems, 
Forest   Hills.    N.    Y.      App.    filed    Aug.    24. 

1920.     Primary,    one-fluid   type. 

1.373.806.  Regulator  for  Electric  Light- 
i.NG  Systems  o.n  iloTOR  Vehicles:  John 
W.  FitzOerakl.  Detroit.  Mich.  App.  filed 
March    23.   1918.      For   Ford  car. 

1,373.809.  Vapor  Electric  Heater;  Will- 
iam S.  Hadaway,  Jr.,  New  Rochelle, 
N.  Y.  App.  filed  July  11.  1917.  Vapor 
passage   of   varying  cross-section. 

1,373.818.  Electrotherapeutic  Apparatus; 
Cliarlis  L.  Ireland.  Fort  McPherson.  Ga. 
App.  filed  May  24,  1920.  For  producing 
sinusoidal  currents. 

1,373.820.  iNIiNER's  Electric  Safety  Lamp; 
John  W.  Jones.  Cannock.  England.  App. 
filed  May  10.  1920.  Can  be  carried  in 
pocket. 

1.373.825,  Resistance  Box;  Francis  W, 
Magin.  Milwaukee,  Wis,  .A^pp,  filed  June 
9,   1920,     For  motor  starting, 

1,373,838.  Plug  Socket;  Giorgio  Scoppola. 
Rome.  Italy,  App,  filed  Dec.  11.  1920. 
Applied  to  line  to  tap  off  current. 

1.373.842.  Miner's  Electric  Safety  Lamp; 
Theodore  Stretton.  Cardiff.  Wales.  App. 
filed   May    10.   1920. 

1.373.846.  Co.vTROLLER  for  Electric  Mo- 
tors ;  Hermon  L,  Van  Valkenburg,  Mil- 
waukee. Wis,  App,  filed  Nov,  21.  1918. 
For  starting  and   regulating  speed. 

1.373.873.  Ship  Propulsion;  William  L.  R. 
Emmet.  Schenectady,  N.  Y.  App.  filed 
May   29.   1920. 

1.373.895.  Electric  Heater  Unit;  Leslie 
V.  Leonard.  Richmond.  Victoria,  Austra- 
lia. App.  filed  July  1.  1919.  Radiators, 
stoves,  toasters,  etc. 

1.373.901.  Dynamo-Electric  Apparatus: 
Charles  Marcus,  New  York.  N.  Y.  App. 
filed  June  27.  1918.  Generator  for  motor 
vehicles. 

1.373.910.  System  of  Distribution:  Wil- 
bur A.  Pressey.  Boston.  Mass.  App.  filed 
April  23.  1920.  Very  high  voltage  trans- 
formed to  low  voltage. 

1.373.922.  Means  for  Preventing  Voltage 
Fluctuations  in  Distributing  Circuits; 
Louis  W.  Thompson.  Schenectady.  N.  Y. 
App.  filed  May  18.  1918.  To  prevent 
objectionable  variations   in   voltage. 

1.373.923.  Electrical  System  for  Power 
Transmission  ;  Magnus  Unger.  Pittsfield. 
Mass.  App.  filed  June  14.  1920.  To 
maintain    voltage   constant. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

WAKEFIELD.  MASS. — At  a  special  town 
meeting  to  be  held  on  April  25  the  proposal 
to  appropriate  $10,000  for  the  installation 
of  about  200  additional  lamps  in  Wakefield 
will   be  submitted   to   the   voters. 


Middle  Atlantic  States 

BROOKLYN,  N.  Y.— J.  L.  Hopkins.  477 
Keap  Street,  it  is  reported,  is  receiving  new 
bids  for  the  construction  of  a  one-storv 
power  house.  34  ft.  x  45  ft. 

GENEVA.  N.  Y. — The  Geneva  Preserving 
Company.  55  North  Street,  contemplates 
the  erection  of  a  three-story  cold-storage 
plant.  190  ft.  X  200  ft.,  to  cost  about  $75,000. 
Electric  motors,  refrigerating  machinery 
and  other  mechanical  equipment  will  be 
installed. 

POPLAR  RIDGE.  N.  Y.  —  The  Poplar 
Ridge  Cayuga  County  Lighting  Company 
has  applied  to  the  Public  Service  Commis- 
sion. Second  District,  for  permission  to 
erect  a  lighting  plant  for  service  in  the 
town  of  Venice, 

SILVER  CREEK.  N.  Y,  —  The  Silver 
Creek  Electric  Company  has  applied  to  the 
Public  Service  Commission  for  permission 
to  furnish  electricity  in   Forestville. 

TROY.  N.  Y.— The  Ford  Motor  Company. 
Detroit,  Mich.,  has  awarded  a  contract  for 
the  foundation  work  for  its  proposed  elec- 
tric generating  plant  at  Green  Island,  near 
Troy.  The  cost  of  the  plant  is  estimated 
at  about  $2,000,000. 

CAMDEN,  PA. — The  power  house  and 
laundry  at  the  Cooper  Hospital,  it  is  re- 
ported, has  been  damaged  by  fire,  causing 
a  loss  of  about  $75,000. 

MOSCOW.  PA.  —  The  Moscow-Elmhurst 
Electric  Company  has  been  organized  re- 
cently to  supply  electricity  to  Moscow. 
Elmhurst.  Roaring  Fork.  Madison  and  Cov- 
ington townships.  Energy  will  be  furnished 
by    the    Scranton    Electric    Company. 

NEWTOWN  SQUARE,  PA.— Plans  have 
been  prepared  for  the  construction  of  a 
power  house  at  the  Dunwoody  Home  for 
Convalescents. 

PHILADELPHIA.  PA.  —  Arrangements 
are  being  made  by  the  Philadelphia  Elec- 
tric Company  to  issue  $5,000,000  in  stock, 
the  proceeds  to  be  used  for  improvements, 
extensions,  etc. 

PITTSBURGH.  PA.  —  Plans  have  been 
prepared  for  a  new  one-story  power  house, 
40  ft.  X  85  ft.,  to  cost  about  $45,000,  for  the 
Oliver  Iron  &  Steel  Company.  The  W.  G. 
Wilkens  Company,  Westinghouse  Building, 
is  architect. 

PITTSBURGH.  PA.— Considerable  elec- 
trical equipment  will  be  installed  in  the 
plant  of  the  Crane  Company,  manufacturer 
of  valves,  steam  specialties,  etc..  to  be 
located  on  Twenty-fourth  Street.  The  cost 
is  estimated  at  $1,000,000.  including  equip- 
ment. The  Hunting-Davis  Company,  Cen- 
tury  Building,   is   architect. 

READING.  PA..— Electrical  and  mechan- 
ical equipment  will  be  installed  in  the  pro- 
posed municipal  filtration  plant  to  be 
erected  at  a  cost  of  about  $800,000. 

SHIPPENSBURG.  PA.— A  company  is 
being  formed  by  George  S.  McLean  and 
Lee  M.  Hale  for  the  purpose  of  erecting 
and  operating  an  ice-manufacturing  and 
cold-storage  plant.  Plans  provide  for  the 
Installation  of  considerable  electrically 
operated  machinery. 

BEL  AIR.  MD. — The  Baltimore  &  Bel 
Air  Electric  Company  has  been  granted 
permission  by  the  Public  Service  Commis- 
sion to  issue  $25,000  in  stock  for  line  exten- 
sions  and   improvements. 

MILFORD,  DEL.— The  Miltord  Electric 
Company  contemplates  the  installation  of 
new  electric  generating  machinery  at  Its 
plant. 
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<^H.\Rl/KSTON",  W.  YA. — The  r;<niov:i 
Coal  Company,  Masonic  Temple,  recently 
organized,  contcmplatis  the  in.stallation  of 
electrical  eduipment  at  its  properties.  W.  1. 
Campbell  is  president. 

HrXTINT.TON,  W.  V.\.  —  Considerable 
eleeti'ieal  eduiprnent  and  machinery  will  be 
installed  in  the  proposed  local  plant  .mil 
rolling  mill  of  tlu'  International  Nic^kel 
Company.  I  .I  Kxclianse  Phue,  New  York 
City.  The  cost  of  the  plant  is  estimated 
at  about  S'J.OOii.Oilil.  Frank  I.  Ellis,  Farm- 
ers' Bank  Iiiiild:n8,  IMltsburs;!!,  I'm.,  is  con- 
sulting engineer. 

WHKEUNC,,  W.  V.\.  —  The  Whitaker- 
nle.ssner  Cumpany  has  applieil  tor  permit 
for  the  cunsliuction  of  a  power  plant  and 
boiler  house  at  its  Manchester  plant,  niirlli 
of  Wheeling,  to  cost  about  $50,000. 

RICHMONU,  V.\. — The  question  of  plac- 
ing wires  on  Mull  Stieet  in  undergrotnid 
conduits    is   under   consideration. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived by  the  Bureau  of  Supplies  and 
Accounts,  Navy  Department.  Washington, 
D.  C.,  for  furnishing  the  following:  Until 
.Vpril  29,  Brooklyn,  Schedule  7,90.') — igni- 
tion cable;  Schedule  7.902 — lighting  and 
power  wire;  Philadelphia,  ,Schedule  7.861 — 
electric  hoists.      Until   .May   10.   K:l^;t■■rn  and 


■VIIRORA,  ILL.  —  The  Western  United 
C.is  &  Electric  Company  plans  to  issue 
3;:'.. 0011. 000  in  stock,  the  proceeds  to  be  used 
to  meet  the  increasing  demands  for  service. 

T>ENA,  ILL. — The  Lena  Electric  Li^ht 
&  Power  Company  has  taken  over  the  light- 
ing plant  in  Martintown.  Wis.,  which  also 
supplies  electricity  in  Winslow.  A  trans- 
mission line  will  he  ir.-cted  from  I^ena  to 
Martintown.  Plans  aie  also  under  way  to 
furnisii   Monroe   with   electricity. 

.\KENA,  WIS. — The  installation  of  an 
ehilric  street-lighting  system  in  Arena  is 
irndta-  considei-ation. 

KAUK.XUNA,  WIS.  —  Impiovements  to 
the  niunii:ipal  light  and  water  systems  to 
cost  about  $:!0,000  are  under  consideration. 

MARTINTOWN,  WIS. — The  local  elec- 
tric liglit  plant  has  been  acquired  by  the 
Lena  (111.)  Electric  Light  &  Power  Com- 
pany. 

GLENWOOD.  MO.  —  The  Raven  Coal 
<~;ompany  plans  to  ei'ect  a  transmission  line 
from  Glenwood  to  Lancastei'  and  Downing, 
a  distance  of  S  miles,  to  furnish  electricity 
in  those  towns, 

INDEPENDENCE,  MO. — The  proposal 
to    isrno    $3.'i,000    in    htinds    for   the    installa- 


NATURAL  GAS  BURNING   STEAM    POWER   PLANT  OF    SAN    ,IIIAylllN 

LIGHT  &   POWER  COMPANY 

Gas  for  this   12,.i0»-kva.   plant  at   P.uttonwillow.   in  lierii    Cuunty.    Cal.,    \vill    be    supplied 

from  the  famous  Elk  Hills  gasser,  9  miles  away,  at  a  pressure  of  450  ih. 


Western  vai-ds.  Schedule  7.904 — electric 
cable  and'  wire;  Schedule  7,927 — battery- 
charging  panels ;  Schedule  7,903— electric 
wire.  Apphcation.s  tor  proposal  blanks 
.should  designate  the  schedule  desired  by 
number. 

North  Central  States 

CINCINN.\TI,  OHIO.  -The  City  Council 
has  granted  th.-  Union  Light.  Heat  &  Power- 
Company  a  ten-year  franchise  to  furnisii 
electric  lighting  service  in  Bellevuc,  Ky. 
Provision  is  made  for-  the  installation  of 
new  lamps  in  place  of  the  arc  lamps  now 
in    lise. 

COLUMBUS,  OHIO. —  Bids  will  be  re- 
<-eived  at  the  offli-e  of  tbi-  commissioner  of 
purchases  and  supplies  until  April  29  for 
transformers.  Specltlcations  may  be  ob- 
tained at  room   201,   City   Hall, 

DAYTON.  OHIO. — The  installation  of  a 
cluster  lighting  system  on  Ludlow,  ,Ieffer- 
son.  Main,  Second,  Third,  Fourth  and  Fifth 
Streets  to  cost  about  $18,000,  is  contem- 
plated. 

AUXIER.  KY. — The  United  Block  Coal 
Company  has  plans  under  way  for  the 
construction  of  a  new  power  plant  at  its 
properties.     J.  C.  Snyder  is  president. 

BI^UFFTON,  IND. — The  substation  and 
interlocker  plant  on  the  Bluftlon-Fort 
Wavne  interurban  line,  north  of  Bluftton. 
was  reiently  damaged  by  Are,  causing  a 
loss  of  about  $20,000. 


tion  of  machinery  in  lie-  municipal  electric 
light  plant  will  be  .Miliniitted  to  the  voters 
on  June  1. 

Southern  States 

MIDWAY,  N.  C— The  Midway  Lighting 
&  Improvement  Company,  recently  organ- 
ized with  a  capital  stock  of  $r,o.O0O,  plans 
to  operate  a  local  electric  system.  <".  C, 
Stonestr-eet  is   interested  in  the  company. 

COLUMBIA,  S.  C. — The  Columbia  River 
&  Navigation  Company.  <-are  of  .1.  Fraser 
L.von.  Columbia,  has  applied  to  the  Federal 
Power  Commission  for  preliminary  permit 
to  construct  a  navigable  canal.  24  miles 
long,  from  Ferguson  on  the  Santi-e  Rivei- 
to  Moncks  Corner  on  the  Cooper  River,  and 
to  develop  power  mar  the  southern  end 
of  the  canal  for  publi<-   utility   purposes. 

LANDRUM.  S.  C. — The  Town  Council  is 
considering  the  installation  of  a  municipal 
electric  power  plant  and  system. 

LAKE  WORTH,  FLA. — The  Council  is 
considering  an  issue  of  $7.'i.000  in  bonds 
for  extensions  and  Improveim-nts  to  the 
light  and  water  plants. 

MIAMI,  FLA. — The  Miami  Beach  Elec- 
tric Company  will  submit  a  proposal  to  the 
County  Commissioners  to  light  the  hi.gh- 
way  across  Biscayne  Bay  from  Miami  to 
Miami  Beach. 

PABLO  BE.\CH,  FL.V. — Negotiations  are 
under    way    between    John    S.    Bond    of   the 


Jacksonville  City  Commission  and  the  City 
Council  of  Pablo  Beach  to  purchase  elec- 
tricity for  the  bea<-h  city.  A  trunk  power 
line.  21  miles  long,  would  be  required  to 
convey    the    power, 

ST.  PETERSBURG,  FLA. — Extensions  to 

th«-  niiinicipal  water-works  are  contem- 
plated. Pi-(-sent  plans  provide  for-  the  con- 
struction of  a  power  plant  on  Mirror  Lake, 
new  pumping  plant  with  new  machiner>' 
and  electrically  driven  pump,  two  additional 
wells  and  w-ater  mains.  Bonds  to  the 
amount  of  $118,000  are  available  for  this 
work. 

ST.    ROSE,    I^A. — The    Petroleum    Export 
*&    Import    Compan.v    contemplates    the    con- 
struction   of  a    new    power    plant   and    elec- 
trically operated  pumping  plant  at  its  local 
works. 

KAW,  OKLA.  —  The  City  Cotmcil  has 
been  petitioned  to  hold  an  election  to  sub- 
mit to  th(>  voters  a  proposal  to  issue  bonds 
for  improvements  to  the  electric  light  plant, 

LAMONT,  OKI.,A.  —  Contract  has  been 
awar-deil  to  the  Oklahoma  Gas  &  Electric 
Company   to  furnish  electricity    in   Lamont, 

AUSTIN,  TEX. — The  Texas  Interurban 
Railway  Company,  i-ecently  incorporated 
with  a  capital  stock  of  $2,500,000,  proposes 
to  construct  and  operate  a  system  of  intei*- 
urban  electric  r-ailways  from  Dallas  to  a 
number-  of  other-  f-ities  in  Texas.  The  con- 
str-uction  of  tlie  line  from  Dallas  to  Ten-ell. 
a,  distance  of  30  miles,  is  already  under 
way.  .1.  F.  .Sti-ii-kland  is  among  tlie  incor- 
poratoi-s. 

DAI^LAS.  TEX. — The  question  of  i-ssuing 
$16,000  in  bonds  for  extensions  and  im- 
provements to  the  street  and  park  lighting 
system  in  Highland  Park,  a  suburb  of 
Hiallas.  is  under  considei-ation, 

FREDERICKSBITRG,  TEX. — The  Fred- 
■r-icksburg  Light  &  Power  Company  plans 
lo  rebuild  its  local  electric  power  plant, 
recently  damaged  by  fiie.  H.  A.  Ries,  vice- 
president  and  general  manager  of  the  Fred- 
ericksburg &  Northern  Railway  Company, 
is  in  charge. 

WHITNEY.  TEX. — Steps  will  be  taken 
at  once  to  rebuild  a  local  electric  plant, 
owned  by  C.  GoUihar,  recently  destroyed 
l)y  tire. 

Pacific  and  Mountain  States 

LODI.  CAL.  —  The  installation  of  con- 
'luits  and  wiring  for  electi-oliers  on  n<-wly 
paved  streets  is  under  consideration.  H. 
<  'larke   is   clerk. 

SACR.\MENTO,  CAT,. — The  State  Water 
'  'ommission  has  granted  tlie  following  per- 
mits to  appropr-iate  water  for  power  pur- 
poses :  The  Snow  Mountain  Water  &  Power 
Coriipatiy,  to  divert  21.'), 000  acre-ft.  of  water 
from  tlie  South  Eel  River,  a  tributary  of 
the  Eel  River,  in  Lake  and  Mendocino 
Counties:  Frank  B.  Pattee,  Samuel  Bern- 
hard  and  J.  T.  Ross,  130  cu.ft.  per  second 
from  the  north  fork  of  the  Stanislaus  River 
in  Calaveras  and  Tuolumne  Counties  by 
means  of  a  dam,  canal  and  pipe  line  to 
develop  9,600  hp.,  the  cost  being  estimated 
at  ,$2,000,000  ;  H.  L.  Shannon,  San  Fran- 
cisco, l.'iO  cu.ft.  per  second  from  Deer 
Creek  by  means  of  a  dam,  100  ft.  long  and 
ditch  and  flume.  10  miles  long,  cost  esti- 
mated at   $500,000. 

SAN  FRANCISCO,  CAL.  —  Application 
has  been  made  to  the  Federal  Power  Com- 
mission bv  the  Rich  Point  Mining  Company, 
57  Post  Street,  tor  preliminary  permit  to 
erect  a  diversion  dam  in  Bear  Creek  ijind 
conduit  to  power  house  on  the  middle  fork 
of  the  Feather  River  in   Plumas   County. 

BUTTE,  MONT. — The  Boston  &  Montana 
Development  Company  has  applied  to  the 
Feder-al  Power  Commission  for-  permission 
to  erect  a  32-mile  transmission  line  to  its 
plant  at  Elkhorn  to  furnish  2,000  hp.  The 
cost  of  the   work    is   estimated   at   $100,000. 

THERMOPOLIS.  WYO. — The  local  light- 
ing plant,  it  is  n-ported,  was  damaged  by 
tire     recently,     causing     a     loss     of     about 

$50,000. 

CARSON,  NEV. — A  bill  known  as  Senate 
Bill  No.  61.  which  authorizes  the  Board  of 
Commissioners  of  Mineral  County  to  issue 
$150,000  in  bonds  for  the  purpose  of  pur- 
chasing and  extending  the  Lundy-Haw- 
thoine  transmission  lines  of  the  Nevada- 
California  Power  Company  has  been  passed 
bv  tiie  State  Legislature.  The  project  in- 
cludes the  erection  of  transmission  lines 
from  the  Lundy  generating  station  of  the 
Nevada-California  Power  Company,  sit- 
uated in  tlie  county  of  Mono,  Cal.,  to  the 
town  of  Hawthorne.  Nev..  thence  to  Simon, 
via   Luning  and    Mina.   Nev.,   and   branches. 
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Peace  and  Harmony 
Necessary  in  Iowa 

WOE!  Woe!  Woe!  Just  as  we  were  about  to 
congratulate  the  industry  on  the  increasing 
manifestations  of  harmony  within  and  good  will  with- 
out, Iowa  throws  on  an  overload  which  blows  a  fuse. 
The  contractors  and  central  stations  there  are  at  sixes 
and  sevens  over  Governor  Kendall's  veto  of  the  Springer 
bill,  the  utilities  charging  the  contractors  with  treason. 
The  bill,  which  bore  the  indorsement  of  all  water,  gas, 
electric  and  railway  companies  of  Iowa,  had  already 
passed  both  houses  of  the  Legislature.  It  provided  for 
a  "court  of  public  service"  composed  of  three  judges 
from  the  district  courts  of  the  state  to  pass  judgment 
on  the  rates  for  service  fixed  by  municipalities  in  cases 
where  appeal  to  such  court  was  made.  Why  the  con- 
ti'actors  should  have  opposed  the  measure  is  not 
apparent,  since  the  bill  did  not  involve  them  in  any  way, 
and  naturally  a  meriy  war  is  in  prospect  unless  saner 
counsels  intervene  and  prevail.  On  the  foolishness  of 
strife  within  the  industry  it  is  needless  to  write. 
Neither  do  we  purpose  to  hold  a  post-mortem  on  the 
result.  What  we  do  insist  on,  however,  is  that  the  con- 
tractors and  electric  light  and  power  interests  of  Iowa 
compose  their  differences  quickly  and  in  an  amicable 
manner.  There  can  be  no  progress  in  an  industry 
which  is  divided  against  itself  and  which  is  at  the 
same  time  partly  incapacitated  through  bickering  and 
strife. 


Government  Help  for 
Business 

THERE  is  a  manifest  desire  on  the  part  of  the  gov- 
ernment to  join  hands  with  business.  Heretofore 
the  manufacturer,  if  he  had  nothing  to  fear,  attributed 
his  immunity  to  his  honesty  rather  than  to  any  disposi- 
tion on  the  part  of  Washington  to  let  him  alone,  and 
as  for  expecting  assistance  from  that  quarter — he  was 
not  given  to  idle  dreams.  Now,  however,  all  this  is  to 
be  changed.  The  road  will  still  be  hard  for  the  crook 
and  the  sword  of  Damocles  will  still  threaten  corrupt 
practices,  but  the  honest  business  man  will  find  in  the 
Department  of  Commerce  a  listening  ear,  a  receptive 
mind  and  a  helping  hand.  No  attempt  will  be  made  to 
regulate — that  is  farthest  from  Secretary  Hoover's 
thoughts.  The  desire  is  to  encourage  foreign  and  do- 
mestic business  through  the  collection  and  interpreta- 
tion of  statistics,  through  proper  standardization,  the 
elimination  of  waste,  and  by  means  of  study  and  re- 
search—in short,  to  do  for  the  manufacturer  what  the 
United  States  Department  of  Agriculture  now  does 
for  the  farmer.  This  is  one  of  the  most  encouraging 
signs  that  have  come  out  of  Washington  for  quite 
some  time. 


It  Is  Not  Altogether  the  Fault 
of  the  Daily  Press 

IT  IS  a  pity  that  the  average  newspaper  editor  knows 
so  little  about  the  central-station  business;  but  it  is 
not  his  fault.  The  subject  has  never  been  made  inter- 
esting to  him,  and  he  has  seldom  been  told  what  he 
ought  to  know  in  the  way  that  makes  news  items.  A 
forceful  illustration  of  the  benefits  that  automatically 
come  from  such  an  understanding  and  the  sympathy 
that  will  result  was  reported  in  last  week's  issue,  in  the 
case  of  the  San  Francisco  Chronicle.  The  Chronicle  is 
featuring  a  series  of  articles  showing  how  the  Cali- 
fornia power  shortage  is  holding  back  different  kinds 
of  business.  To  correct  the  situation,  it  is  urging  better 
rates  to  attract  new  capital  for  further  hydro-electric 
development.  Think  how  many  interesting  stories  could 
and  would  be  told  if  utility  managers  would  help  news- 
paper editors  to  see  that  support  for  the  utilities  is  con- 
structive service  to  the  whole  community.  Such  public- 
ity would  constitute  a  never-ending  good-will  campaign. 


California's  Proposed  Hydro-Electric 
Commission 

THE  California  Electrical  Co-operative  Campaign  has 
a  job  cut  out  for  it.  In  fact,  the  real  test  of  the 
efficacy  of  such  a  league  must  soon  be  made.  The  state 
proposes  to  emulate  the  example  of  the  Province  of 
Ontario  in  Canada  and  establish  a  hydro-electric  power 
commission.  There  is  no  question  of  the  right  of  the 
State  of  California  to  do  that;  but  the  wisdom  of  such 
a  move  is  doubtful,  and  the  California  Electrical  Co- 
operative Campaign  ought  to  have  no  difficulty  in  prov- 
ing it.  In  the  first  place,  California  possesses  no  water 
power  comparable  to  Niagara  Falls,  from  which  the 
Hydro-Electric  Power  Commission  of  Ontario  receives 
its  chief  supply  of  electricity.  At  Niagara  nature  has 
provided  a  bountiful  supply  of  water  at  all  times — ten 
times  more  than  is  needed  for  power  purposes.  The 
continuity  of  this  supply  of  water  is  assured  by  mam- 
moth storage  basins  comprising  Lakes  Superior,  Michi- 
gan, Huron  and  Erie.  Moreover,  there  is  a  sheer  drop 
at  the  escarpment  at  Niagara  Falls  of  about  160  ft. 
For  that  reason  none  of  the  power  companies  has  had 
to  provide  expensive  reservoirs,  dams,  long  fiumes  or 
even  steam  reserve  stations.  If  there  is  a  place  any- 
where where  electricity  can  be  generated  cheaply,  that 
place  is  Niagara  Falls;  but  there  is  no  other  place  like 
it  in  the  country.  Under  no  circumstances,  therefore, 
is  it  possible  for  California  to  duplicate  or  even  approach 
what  is  being  done  in  the  Province  of  Ontario.  Exist- 
ing utilities  in  California  generate  and  sell  electricity 
very  cheaply.  The  average  cost  is  less  than  that  in  any 
other  state  and  the  per  capita  use  is  greater.  It  cannot 
be  claimed  that  the  companies  lack  enterprise  or  that 
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the  public  is  not  served  adequately,  because  California 
utilities  are  among  the  most  progressive  in  existence  and 
a  larger  percentage  of  people  is  served  with  electricity 
there  than  elsewhere,  even  in  Canada.  Moreover,  the 
state  receives  in  taxes  from  the  electric  light  and  power 
companies  7.5  per  cent  of  their  gross  annual  revenue.  If, 
therefore,  a  thorough  and  impartial  investigation  were 
made,  California  would  find  it  greatly  to  her  disadvan- 
tage to  embark  on  any  state-owned  system  of  electric 
generation  and  distribution,  particularly  in  view  of  the 
praises  which  have  recently  been  heaped  on  the  Railroad 
Commission  and  the  public  utilities  act  by  the  Inman 
legislative  committee.  That  committee,  the  preconceived 
ideas  of  whose  members  underwent  a  complete  change 
as  a  result  of  its  investigation,  earnestly  commended  the 
Dublic  utilities  act  of  the  state  to  the  continued  favor 
of  the  people.  It  reported  that  the  act  has  worked  well 
and  is  working  well  today  and  recommended  that  it 
be  strengthened  rather  than  weakened.  Compared  with 
the  Ontario  system,  it  should  not  be  hard  to  show  that 
all  that  glitters  is  not  gold. 


"Engineering  English" 

Should  Mean  Good  English 

REFERENCES  to  "engineering  English"  are  found 
.  in  the  editorial  columns  of  both  the  technical  and 
the  lay  press,  the  term  being  sometimes  used  in  derision 
and    sometimes    seriously   as    if   to    denote    a   kind    of 
writing  with  rules  and  usages  of  its  own  diflfering  from 
those  that  apply  to  the  composition  of  men  not  engineers. 
The  best  way  for  technical  writers  to  escape  the  derision 
is  to  disabuse  their  minds  of  any  idea  that  they  should 
or   properly    may    adopt    a    distinctive   phraseology    or 
method   of  construction.      Apart,   of   course,   from   the 
inevitable  use  of  the  established  technical  terms  of  their 
profession,  they  should  employ,  with  proper  discrimina- 
tion, the  ordinary  words  of  the  dictionary,  and  observe, 
without  pedantry,  the  accepted  rules  of  English — not  of 
foreign — grammar.     A   specialized   vocabulary   has   by 
long  prescription  come  to  be  considered  appropriate  for 
baseball  reports  and  stories  of  seafaring  life,  but  the 
engineering  wuiter  has  no  need  of  one.     In  committing 
his   ideas  to  paper  he   should   shun  the  conversational 
idioms   of  his   professional   pursuits   equally   with   the 
jargon  of  commerce,  the  slang  of  the  workshop  and  the 
stark    uniformity    of    the    hardware    catalog.      As    to 
catalogs,  there  are,  of  course,  useful  compositions  that 
must    necessarily    partake    of    the    character    of    an 
inventory,  but  even  in  these  case.^  skillful  handling  and 
the  relegation  of  details  to  tables  and  to  the  legends 
under  illustrations  can  do  much  to  dispel  the  curse  of 
dullness. 

Good  English  is  good  English,  whether  the  topic  be 
literature,  history,  politics  or  engineering.  The  laws  of 
syntax  do  not  vary  with  a  change  of  profession.  The 
rules  of  rhetoric  remain  the  same.  Debasement  of  the 
noble  currency  of  our  mother  tongue  is  much  to  be 
deplored.  It  is  true  that  a  mathematical  thesis  does 
not  lend  itself  to  pathos  or  a  treatise  on  technology  to 
the  play  of  wit.  That  only  makes  it  the  more  necessary 
that  the  principle  of  order,  which  is  the  first  law  of 
composition  as  well  as  of  Heaven,  and  the  principle  of 
clarity,  which  is  the  second,  should  pervade  them. 
Descriptive  engineering  articles,  on  the  other  hand, 
permit  a  forcefulness  of  presentation,  a  vividness  of 
statement,  even  an  occasional  flash  of  imagination  or 
touch  of  fancy,  that  they  all  too  seldom  display.   French- 


rtaen,  to  whom  the  art  of  expression  seems  a  native  gift, 
have  probably  best  exemplified  the  possibilities  that 
inhere  in  engineering  as  a  field  for  literary  skill.  To 
most  Englishmen  engaged  in  technical  pursuits,  and  in 
still  greater  degree  pei-haps  to  most  Americans,  their 
work  itself  is  so  absorbing,  the  pressure  to  excel  in 
action  so  compelling,  that  they  have  no  time  to  learn  to 
write.  Graceful  historians  of  the  engineering  arts  are 
therefore  in  the  English-speaking  nations  neither  born, 
like  poets,  nor  made,  like  the  purveyors  of  popular 
fiction.  Hence  the  records  of  invention  and  material 
achievement  seldom  rise  above  the  threadbare  phrase- 
ology and  commonplace  method  of  a  memorandum  book, 
although  the  facts  related  may  be  as  far  as  possible 
from  the  threadbare  or  the  commonplace. 

A  few  engineering  writers  of  rounded  intellectual 
development,  fed  in  their  youth  perhaps  on  the  great 
masters  of  English  who  nowadays  have  fallen  into  such 
lamentable  neglect,  have  succeeded  in  informing  the 
books  and  papers  they  have  written  with  an  interest 
more  widespread  than  that  merely  which  inheres  in  the 
subject  matter,  just  as  a  few  lawyers  have  made  argu- 
ments and  a  few  judges  have  handed  down  decisions  so 
lucid  in  their  language,  so  limpid  in  their  construction, 
and  so  shot  through  with  eloquence  suppressed  or  soar- 
ing, that  intricate  causes  have  taken  on  a  general 
interest  which  the  routine  verbiage  of  the  courts  could 
never  have  bestowed.  Such  lawyers  are  rare,  and  such 
engineers  unfortunately  are  rarer  still.  It  would 
doubtless  be  demanding  too  much  from  human  talents  to 
expect  otherwise.  Yet  the  wish  may  be  pardoned  that 
our  technical  colleges  would  so  train  their  students  in 
the  practice  of  writing  that  no  graduate  could  compose 
the  paragraphs,  crude  or  redundant  in  form,  ambiguous 
or  obscure  in  meaning,  and  freely  sprinkled  with 
solecisms,  that  in  some  minds  have  come  to  be  meant 
by  engineering  English. 


Definition  of  "Navigable  Stream" 
Still  Further  Confused 

\  RATHER  far-reaching  decision  governing  the  con- 
/\  struction  of  power  dams  in  navigable  streams  was 
rendered  by  the  United  States  Supreme  Court  in  the 
fight  of  the  government  to  prevent  the  construction  of 
a  dam  across  the  Desplaines  River  near  Joliet,  111.  As 
reported  elsewhere  in  this  issue,  the  case  is  that  against 
the  Economy  Light  &  Power  Company,  now  controlled 
by  the  Public  Service  Company  of  Northern  Illinois. 
The  Supreme  Court  in  affirming  the  decisions  of  the 
lower  courts  based  its  decision  largely  on  the  fact  that 
the  stream  in  its  natural  condition  had  been  navigated 
by  early  French  explorers,  fur  traders  and  settlers  in 
canoes  and  other  light  craft.  That  the  stream  has  not 
been  so  used  for  a  century  was  held  of  no  effect. 

While  the  decision  from  a  power-supply  standpoint 
is  not  serious  to  the  utility  because  the  power  problem 
has  been  met  by  the  construction  of  other  plants  and 
the  stream  has  since  become  a  part  of  the  lakes-to-the- 
Gulf  deep-waterway  project,  the  precedent  established 
is  extremely  important  as  it  seems  to  extend  the  mean- 
ing of  the  term  "navigable"  to  a  hitherto  unthought-of 
degree.  If  the  fact  that  a  stream  has  been  used  by 
Indians  or  others  for  transportation  by  canoe  or  other 
light  craft  is  to  be  considered  as  constituting  navigabil- 
ity, a  serious  handicap  is  imposed  upon  the  American 
public  depending  upon  future  power  developments  on 
the  streams  now  under  federal  control. 
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International  Continental  Line 

Closely  Follows  American  Practice 

SOME  details  of  what  is  the  most  striking  example 
of  high-tension  work  yet  given  in  France  are  con- 
tained in  the  current  issue.  The  system  is  really  an 
international  one,  with  its  power  station  on  the  River 
Aar  at  Goesgen,  Switzerland,  and  the  transmission  line 
running  north  along  the  border  of  Alsace  and  crossing 
the  Vosges  Mountains  into  the  Moselle  Valley,  which  it 
follows  to  Pouxeux,  France.  The  final  voltage  of  the 
system  is  to  be  110,000,  although,  as  often  happens  in 
our  own  country,  the  first  rating  is  70,000  volts.  The 
equipment  is  designed  for  the  higher  pressure  through- 
out. The  line  is  unusual  in  Continental  practice,  being 
a  steel-tower  structure  with  spans  up  to  more  than 
600  feet,  such  construction  having  been  selected  largely 
on  the  entirely  correct  theory  that  the  insulators  are 
the  weak  points  of  the  transmission  system  and  the 
fewer  of  them  the  better.  The  towers  themselves  are 
virtually  50  feet  to  the  lowest  cross-arm  and  are  set  on 
concrete  foundations.  Except  at  dead-ends  or  angles 
eight  suspension  units  carry  stranded  copper  cable 
nearly  a  half  inch  in  diameter  and  with  a  cross-section 
of  about  154,000  circ.mils.  Where  there  are  bends  in 
the  line  a  special  strain  tower  of  extra  solidity  is  used. 
The  system,  erected  about  two  years  ago,  has  been  in 
successful  operation  and  works  in  parallel  with  the 
steam  power  station  of  the  Compagnie  Lorraine  d'Elec- 
tricite,  for  the  benefit  of  which  the  transmission  itself 
was  undertaken.  Despite  the  difficulties  of  the  situation 
— for  the  construction  was  started  before  the  armistice 
— the  work  was  finished  in  a  year  and  is  a  fine  example 
of  efficient  construction,  following  quite  closely  Amer- 
ican precedents  while  embodying  some  interesting  varia- 
tions in  design. 


Oil  Fuel  and  the 

Electrical  Industry 

ACCORDING  to  figures  presented  before  the  American 
.  Petroleum  Institute,  the  world's  demand  for 
petroleum  in  the  present  year  will  run  close  to  700,000,- 
000  barrels,  of  which  the  United  States  will  produce 
some  70  per  cent  and  will  use  an  even  larger  proportion, 
since  we  import  oil  from  Mexico  to  an  amount  which  is 
likely  this  year  to  aggregate  120,000,000  barrels.  It  is 
perfectly  certain  that  unless  great  changes  for  the  better 
are  made  and  the  methods  of  production  improved,  the 
United  States  will  not  be  able  to  maintain  its  present 
demand  for  oil  without  much  aid  from  foreign  fields, 
and  these  fields  are  being  absorbed  by  foreign  powers 
as  a  part  of  an  intelligent  and  deliberate  program  of 
making  some  future  provision  for  their  own  national 
needs.  Under  these  conditions  any  considerable 
permanent  amount  of  importation,  if  accomplished  at 
all,  can  be  accomplished  only  at  high  cost,  resulting 
necessarily  in  increased  price  of  fuel  oil  here. 

The  vital  question  for  public  utilities  depending  upon 
steam  generating  stations  in  which  plans  are  being 
made  to  use  oil  is  whether  the  inevitable  rise  in  oil 
prices  will  equal  or  surpass  the  relative  rise  in  coal. 
Looking  at  the  situation  broadly,  the  country's  coal 
supply  appears  to  be  considerably  better  from  the  stand- 
point of  permanence  than  its  oil  supply,  and  considered 
merely  as  fuel  to  be  burned  under  boilei-s  oil  appears 
to  be  a  commodity  which  will  become  of  dubious  value 
if  resorted  to  by  any  considerable  proportion  of  the 
industry.  The  case  is  like  a  good  many  others  in  which 
certain  operations   are  economically   possible   until  the 


demand  rises  to  serious  magnitude,  after  which  there  is 
no  saving  to  be  had.  Of  course,  some  relief  is  possible 
where  the  Diesel  or  similar  engines  are  used  as  prime 
movers  on  account  of  their  higher  thermodynamic  effi- 
ciency in  the  production  of  power.  Such  engines  are 
coming  into  lai'ge  use  for  marine  work,  and  operating 
as  they  do  at  fairly  steady  and  nearly  full  load,  their 
performance  has  been  highly  satisfactory. 

Offhand,  it  would  seem  better,  having  regard  to  the 
general  utilization  of  the  world's  fuel  supply,  to  employ 
oil  in  marine  service  and  for  other  purposes  to  which 
coal  as  such  is  not  applicable.  If  there  is  to  be  anything 
like  the  increase  in  the  use  of  motor  vehicles  which 
seems  probable,  there  will  be  no  considerable  oil  supply 
available  for  central  stations.  Here  and  there,  as  has 
repeatedly  been  shown  in  our  columns,  instances  are 
encountered  where  local  conditions  render  the  use  of 
oil  fuel  decidedly  advantageous.  Such  cases  will 
undoubtedly  continue  to  exist  even  while  the  oil  supply 
diminishes  and  demand  for  other  purposes  increases.  In 
the  main,  however,  and  facing  the  petroleum  situation  as 
it  is  set  forth  by  those  most  familiar  with  it,  the  conclu- 
sion is  forced  that  unless  the  present  situation  changes 
for  the  better  in  a  way  now  entirely  unexpected  the  use 
of  oil  fuel  in  central  stations,  either  under  the  boilers  or 
in  internal-combustion  engines,  will  necessarily  be  of 
special  and  local,  rather  than  general,  application. 


Power  Factor  and 
Adequate  Rates 

THE  unusual  interest  now  being  shown  in  the  def- 
inition of  power  factor  is  caused  by  a  realization 
of  existing  inadequate  rate  schedules  for  power  loads 
rather  than  by  any  desire  for  theoretical  accuracy. 
Present-day  conditions,  which  have  made  it  necessai-y 
to  analyze  closely  the  costs  of  various  kinds  of  service, 
have  brought  to  light  the  advisability  of  reconsidering 
certain  long-established  customs.  Power  factor  from 
a  purely  scientific  point  of  view  is  and  has  been  exactly 
defined.  What  is  desired  now  is  a  practical  definition  of 
a  concept  based  on  j>ower  factor  as  a  fundamental  and 
which  will  not  only  have  a  definite  meaning  to  both  pro- 
ducer and  consumer  of  electrical  energy  but  will  also 
be  satisfactory  as  a  basis  for  establishing  rate  schedules 
that  will  be  acceptable  to  both  parties.  Moreover,  it 
must  also  be  possible  to  measure  this  quantity  accu- 
rately, so  that  we  must  either  adapt  its  definition  to  our 
present  available  meters  or  else  develop  new  ones  to 
meet  the  requirements.  It  is  evident  that  accurate 
information  is  required  regarding  the  cost  of  handling 
various  kinds  of  power  loads,  and  to  obtain  it  consider- 
able study  will  be  necessary.  Investigations  from  the 
customer's  standpoint  must  also  be  made.  Further,  it 
must  be  realized  that  as  our  knowledge  of  these  matters 
increases  it  is  quite  possible  that  any  definition  now 
adopted,  unless  its  character  is  very  general  and  its 
intei-pretation  flexible,  may  need  to  be  changed  to  meet 
new  requirements. 

The  underlying  fundamental  that  should  be  sought 
out  is  a  rate  for  electrical  energy  whose  application  will 
result  in  the  greatest  possible  economy  or  conservation 
from  the  standpoint  of  the  people  as  a  whole.  Such  a 
rate  will  naturally  be  satisfactory  to  both  producer  and 
consumer  and  can  be  arrived  at  only  by  thorough  study 
of  prevailing  conditions.  The  problem  is  not  one  of 
theoretical  physics,  it  is  one  of  application  of  our 
present  knowledge  of  equipment  and  costs  to  the  best 
possible  advantage  of  all. 


George  Owen  Sqiiier 


A  soldier-scientist  and  discoverer  of  the  principle  of  "wired  wireless"  and  numerous  other 

developments  in  the  art  of  communication  who  organized  and  directed  the  air  and 

signal  services  of  the  American  army  during  the  war 


TIIK  okt  question  about  which  branch 
of  the  service  won  the  war  will 
probably  never  be  settled.  It  is 
true,  however,  that  a  war  of  such  ma^;ni- 
tude  could  be  waged  successfully  only 
when  the  fighting  forces  were  linked 
together  by  an  unbroken  communications 
system.  It  was  to  Gen.  George  O.  Squier 
that  the  task  was  assigned  of  keeping 
this  system  intact  and  of  perfecting  it 
to  meet  new  conditions.  In  the  re«lm 
of  science  -as  applied*  to  military  activi- 
ties  he   has   won   a    high   position. 

A  graduate  of  West  Point.  General 
Squier  had  all  of  the  fundamental  mili-- 
tary  traditions  for  a  background.  His 
first  station  at  P/altimore  enabled  him  to 
spend  his  hours  off  duty  at  Johns  Hop- 
kins University,  where  under  sucli  re- 
nowned scientists  as  Profs.  Henry 
Rowland,  Ira  Remsen  and  Simon  New"- 
comb  the  young  officer  laid  the  founda- 
tions for  his  later  career  as  a  physicist. 
There  he  secured  the  degree  of  doctor 
of    philosophy    in    physical    science    and 


won  for  himself  a  fellowship.  As  a  re- 
sult of  his  researches,  bis  first  im- 
portant contribution  to  science,  entitled 
■'Electrochemical  Effects  Due  to  Mag- 
netism," was  published  in  1S93.  Four 
years  later  he  began  to  apply  physics 
to  military  science.  From  a  series  of 
experiments,  some  of  which  were  con- 
ducted in  conjunction  with  Dr.  A.  C. 
Crehore  of  Dartmouth,  came  a  number 
of  important  results,  among  them  being 
a  new  range  and'  position  finder  and  a 
synchronograph.  The  latter  invention, 
which,  based  on  the  use  of  alternating 
current  with  the  polarizing  photochrono-' 
graph  as  receiver,  marked  a  great  ad- 
vance in  the  art  of  rapid  transmission  of 
intelligence,  was  but  the  beginning  of 
a  long  series  of  improvements  in  teleg- 
raphy and  telephony.  None  i>erhaps  has 
received  so  much  attention  as  the  dis- 
covery of  "wired  wireless"  announced 
by  him  in  1911.  By  means  of  selective 
sending  and  receiving  his  discovery 
made  it  possible  to   increase  greatly  the 


intelligence-carrying  capacity  of  a  cable. 
Although  developed  for  military  uses,  it 
has  also  been  applied  commercially.  His 
latest  contribution  to  the  art  of  commu-' 
nication  was  the  discovery,  announced 
less  than  a  year  ago,  of  the  possibility 
of  multiplex  telephony  and  telegraphy 
over  open-circuit  bare  wires  laid  in  the 
earth  or  sea. 

Naturally  the  General  is  a  member  of 
a  number  of  the  better-known  scientific 
and  engineering  associations,  including 
the  Physical  Society  of  London,  of  which 
he  is  a  fellow.  His  polarizing  photo- 
chronograph  won  for  him  the  John  Scott 
medal  in  189  6.  his  "wired  wireless"  dis- 
covery the  Klliott  Cresson  medal  award 
by  Franklin  Institute  in  1912.  and  seven 
years  later  the  Franklin  medal  was 
awarded  to  him  by  the  same  institution 
in  recognition  of  his  achievements  not 
only  in  science  but  also  his  war  success 
with  the  air  and  signal  forces. 

It  was  at  Dryden,  Mich.,  March  21, 
1865,  that  General  Squier  was  born. 
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Rating  of  Electrical  Machinery 

Standardization  Rules  of  the  American  Institute  of  Electrical  Engineers  and  the  Electric  Power 

Club  Are  Discussed  to  Compare  the  40-Deg.  Rated  Motor  with 

the  50-Deg.  or  Continuous-Rated  Motor 

By  FRANCIS  B.  CROCKER* 

Crocker-Wheeler  Company,  Ampere,  N.  J. 


A  SHARP  diflference  of  opinion  has  arisen  in 
/\^  recent  yeai-s  regarding  the  merits  of  the 
/ — ^^  50-deg.  rating  of  electric  motors,  and  a  fair 
^^  jJ^  statement  of  the  case  of  the  40-deg.  rated 
motor,  which  represents  the  attitude  of  some  fifteen 
motor  manufacturers  in  the  United  States,  is  offered 
in  this  article.  This  group  adheres  to  the  principle 
that  a  factor  of  safety  is  as  necessary  in  electrical 
machinery'  as  in  other  engineering  apparatus.  It  is 
also  its  belief  that  the  small  saving  in  cost  effected  by 
the  use  of  a  lighter  motor  is  not  justified  if  the  re- 
liability of  the  plant,  of  which  the  motor  drive  is 
a  part,   is   thereby   decreased. 

Early  Standardization  Work  of  the  A.  I.  E.  E. 

The  original  A.  I.  E.  E.  Standardization  Rules  issued 
in  1899  and  a'l  revisions  and  editions  of  the  same 
issued  up  to  and  including  1911  recommended  for  elec- 
trical "machines  in  general"  a  standard  ambient  tem- 
perature of  25  deg.  C.  and  a  maximum  temperature 
rise  of  50  deg.  C.  In  other  words,  the  maximum  ob- 
servable temperature  should  not  exceed  75  deg.  C.  The 
present  A.  I.  E.  E.  rules  permit  50  deg.  rise  from  a 
standard  ambient  temperature  of  40  deg.  C,  that  is,  a 
maximum  observable  temperature  of  90  deg.  This  is  15 
deg.  higher  than  that  recommended  in  the  previous 
A.  I.  E.  E.  rules,  which  were  in  existence  for  seventeen 
years  and  under  which  the  electrical  industry  virtually 
grew  up.  "Hottest-spot"  temperature  and  the  "conven- 
tional allowance"  for  the  difference  between  that  value 
and  the  maximum  observable  temperature  were  not  con- 
sidered in  the  A.  I.  E.  E.  rules  prior  to  1916.  Hence 
comparisons  must  be  made  of  the  observable  tempera- 
tures. This  is  true  today,  because  temperatures  for 
"hottest  spots"  and  "conventional  allowance"  are  neces- 
sarily assumed  for  all  except  large  or  special  machines 
with  embedded  detectors  in  their  windings. 

Before  1916  the  A.  I.  E.  E.  rules  recommended  25 
per  cent  overload  capacity  for  two  hours,  "with  an 
additional  temperature  rise  not  exceeding  15  deg.  C. 
above  those  specified  for  rated  load."  This  applied  to 
a'.l  direct-current  and  alternating-cui-rent  generators 
and  motors.  The  latter  were  also  recommended  to 
have  an  overload  capacity  of  50  per  cent  for  one  minute. 

The  A.  I.  E.  E.  rules  of  1916  and  since  do  not  recom- 
mend any  overload  capacity  whatever.  Why  and  how 
was  the  maximum  observable  temperature  raised  from 
75  deg.  C.  to  90  deg.  C.  and  overload  capacity  wholly 


•Professor  Crocker  was  chairman  of  the  original  standardiza- 
tion Committee  of  the  American  Institute  of  Electrical  Engineers, 
being  appointed  in  1898  and  continuing  for  about  ten  years  there- 
after. He  was  the  A.  I.  E.  E.  representative  and  chairman  of  the 
committee  of  the  "conference  of  electrical,  insurance,  architectural 
and  allied  interests"  that  formulated  the  first  National  Electrical 
Code  in  1897.  Dr.  C.  O.  Mailloux  and  he  were  the  two  American 
delegates  to  the  meeting  held  in  Londt)n  in  1906  which  created 
the  International  Electrotechnical  Commission.  He  was  president 
of  the  Electric  Power  Club  in  1913  and  1914.  Since  1886.  asso- 
ciated with  Dr.  S.  S.  WTieeler  he  has  been  continuously  engaged  in 
manufacturing  electrical  machinery. 


eliminated?  The  reasons  and  procedure  are  far  from 
being  clear  or  satisfactory.  According  to  the  published 
records  what  happened  was  as  follows: 

In  1912  the  A.  I.  E.  E.  standards  committee  began  to 
prepare  a  revision  of  its  rules,  especially  as  to  rating 
of  electrical  machinery.  The  midwinter  convention  in 
February,  1913,  was  held  under  the  auspices  of  the 
standards  committee,  and  forty-five  papers  were  pre- 
sented, all  relating  to  this  subject.  The  first  two  papers, 
on  "Temperature  and  Electrical  Insulation,"  by  C.  P. 
Steinmetz  and  B.  G.  Lamme  ( sub-committee  on  revision 
of  rules),  and  "Method  of  Rating  Electrical  Apparatus," 
by  W.  L.  Merrill,  W.  H.  Powell  and  Charles  Robbins 
(sub-committee  on  rating),  were  particularly  prominent, 
being  presented  by  sub-committees  of  the  standards 
committee  and  intended  to  give  a  basis  for  the  revision 
of  the  rules.  They  are  still  supposed  to  be  the  author- 
ity on  which  the  rules  were  changed  as  to  temperature 
rise  and  overload  capacity. 

Classic  Work  of  Steinmetz  and  Lamme 

Unfortunately  these  papers  have  acquired  a  meaning 
not  at  all  justified.  The  Steinmetz  and  Lamme  paper 
(  Transactiom  A.  I.  E.  E.,  Vol.  XXXII,  page  81,  April, 
1913),  referring  to  fibrous  insulation  materials  such 
as  cotton,  silk  and  paper,  treated  or  impregnated,  as 
ordinarily  used  in  electrical  machines,  states: 

In  Class  A  the  materials  appear  to  have  a  very  long 
life  (or  an  almost  indefinitely  long  life,  aside  from  mechan- 
ical conditions)  if  subjected  to  ultimate  temperatures  which 
never  exceed  90  deg.  C.  Also  they  appear  to  have  a  com- 
paratively long  life  even  at  ultimate  temperatures  as  high 
as  100  deg.  C. 

Certainly  this  statement  is  no  warrant  for  going 
beyond  this  limit,  which  the  A.  I.  E.  E.  rules  do  by 
permitting  105  deg.  C.  for  Class  A  insulation.  More- 
over, Fig.  1  of  this  A.  I.  E.  E.  paper  indicates  that 
the  life  IS  shortened  to  about  four  years  at  105  deg.  C. 
Still  more  significant  is  Mr.  Lamme's  statement  on  page 
77,  that  "this  would  bring  the  temperature  up  to  105 
deg.  C.  on  my  assumptions,  which  would  be  right  on 
the  ragged  edge." 

The  Steinmetz  and  Lamme  paper,  under  "Recom- 
mendations," also  states: 

That  with  Class  A  insulation  90  deg.  C.  be  taken  as  the 
ultimate  temperature  limit,  as  indicated  by  conventional 
methods  of  measurement,  or  those  which  give  similar 
results,  and  that  100  deg.  C.  be  considered  as  the  maximum 
ultimate  temperature  permissible  in  the  insulation,  where 
a  comparatively  long  life  is  a  requirement. 

In  discussing  his  paper,  Dr.  Steinmetz  says: 

The  room  temperature  must  be  limited  to  a  certain  max- 
imum of  40  deg.  and  the  maximum  insulation  temperature 
must  be  limited  to  a  definite  value,  100  deg.  (Transactions 
A.  I.  E.  E.,  February,  1913,  page  117). 

The  Steinmetz  and  Lamme  paper  is  therefore  a 
warning  not  to  venture  above  100  deg.  even  in  "hottest 
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spots,"  because  surely  we  should  not  go  even  near  "the 
ragged  edge."  Though  often  forgotten,  it  is  a  fact  that 
a  105-deg.  C.  permissible  temperature  will  often  be 
exceeded  in  practical  use  by  variations  in  voltage,  cur- 
rent, frequency,  speed  and  power,  as  well  as  by  inac- 
curacies of  commercial  instruments,  peculiarities  of 
individual  machines,  etc.  AH  of  these  are  inherent  in 
practice,  especially  with  the  widely  different  and  often 
very  unfavorable  conditions  under  which  electrical 
machines  operate.  Indeed,  reasonable  departures  from 
normal  voltage,  current,  etc.,  are  expressly  permitted 
in  practice  by  the  rules  of  the  Electric-  Power  Club 
and  other  such  codes. 

The  paper  on  "Method  of  Rating  Electrical  Appa- 
ratus," by  W.  L.  Merrill,  W.  H.  Powell  and  Charles 
Robbins  (sub-committee  on  rating),  contains  the  fol- 
lowing recommendation : 

Ultimate  Temperature — Cotton,  treated  cloth,  paper  and 
similar  substances  which  may  fall  in  this  general  classi- 
fication, maximum  ultimate  temperature  of  90  deg.  C. 

Evidently,  in  this  case,  the  90  deg.  C.  means  the 
temperature  observed  by  thermometer  and  apparently 
justifies  a  rise  of  50  deg.  from  the  40-deg.  room  tem- 
perature. On  the  other  hand,  this  paper,  as  well  as 
that  of  Steinmetz  and  Lamme,  assumes  a  "hottest- 
spot"  temperature  10  deg.  and  not  15  deg.  higher  than 
that  observed  by  thermometer,  according  to  the  present 
A.  I.  E.  E.  rules.  As  already  pointed  out,  the  words 
"a  maximum  ultimate  temperature  of  90  deg.  C."  allow 
nothing  for  inevitable  variations  of  voltage,  frequency, 
etc.  These  two  papers  embody  strong  arguments 
against  allowing  105  deg.  C.  as  the  ultimate  "hottest- 
spot"  temperature,  because  margin  surely  should  be 
allowed  for  such  variations  of  current  and  other  work- 
ing  conditions. 

Motors  Should  Have  Factor  of  Safety 

Why  have  these  two  papers  been  taken  as  a  basis 
for  permitting  105  deg.  C.  maximum  temperature? 
Mr.  Lamme  says  this  is  "right  on  the  ragged  edge," 
with  no  allowance  whatever  even  for  inevitable  varia- 
tions in  current  supply,  etc.,  and  therefore  has  a  minus 
factor  of  safety.  In  all  engineering  this  is  the  only 
example  of  not  relying  upon  our  good  and  tried  old 
friend — factor  of  safety.  The  need  of  it  for  electrical 
machinery  is  as  great  as  for  any  other  kind  of  machin- 
ery. Indeed,  it  is  greater,  because  heat  is  generated 
and  stresses  are  produced  by  electric  and  magnetic 
actions  as  well  as  by  mechanical,  and  we  have  the 
very  uncertain  and  easily  affected  matter  of  insula- 
tion. 

The  Electric  Power  Club  discussed  the  question  of 
50-deg.  rating  at  several  meetings.  Finally,  at  its 
meeting  of  May,  1916,  the  50-deg.  rating-  was  added 
as  a  "recognized  departure"  (Bulletin  No.  110,  May, 
1916,  pages  158-9)  : 

1.  There  may  be  two  ratings  for  open-type  motors  and 
generators  with  Class  A  insulation  and  continuous  time 
ratings,  as  follows: 

(a)  A  rating  giving  a  40-deg.  temperature  rise  guar- 
antee under  continuous  operation  with  a  two-hour  25  per 
cent  overload  guarantee  at  5.5  deg.  to  be  designated  and 
known  as  the  40-deg.  rating. 

(b)  A  rating  giving  a  50-deg.  temperature  rise  guar- 
antee under  continuous  operation  without  overload  tem- 
perature guarantee,  to  be  designated  and  known  as  the 
50-deg.  rating. 

2.  Machines  having  40-deg.  ratings  are  designed  for  all 
classes  of  service,  including  those  in  which  an  overload 
capacity  of  25  per  cent  for  two  hours  is  desired. 


.3.  Machines  having  50-deg.  ratings  are  designed  for  all 
conditions  in  which  the  load  requirements  are  accurately 
known  and  under  which  the  motor  will  not  be  subjected 
to  load  in  excess  of  its  rating. 

A  50-deg.  open-type  continuous-duty  motor  for  general 
purposes  as  distinguished  from  a  50-deg.  special  applica- 
tion motor  as  described  in  the  above  rules  is  a  recognized 
departure  from  the  standards  of  the  Electric  Power  Club. 

The  above  statements  in  the  "Handbook  of  the 
Electric  Power  Club"  (August,  1920,  page  65)  are 
cautionary  and  not  at  all  reassuring  as  to  50-deg.  gen- 
eral-purpose motors.  Evidently  we  should  be  very 
careful  in  choosing  and  using  such  a  machine. 

A  book  on  "Management  of  Electrical  Machinery," 
by  F.  B.  Crocker  and  S.  S.  Wheeler,  the  first  edition 
of  which  appeared  in  1892,  contains  on  page  8  the  fol- 
lowing statements : 

Weight:  It  is  a  mistake  to  select  a  very  light  machine 
when  it  is  for  stationary  use  because  weight  increases 
strength,  stability  and  durability. 

Cost;  It  is  usually  an  error  to  select  a  generator  or 
motor  simply  because  it  is  cheap,  both  the  materials  and 
workmanship  required  for  the  construction  of  a  high-grade 
electrical  machine  being  costly. 

It  is  a  fact,  therefoi-e,  that  twenty-nine  years  ago 
Dr.  Wheeler  and  the  writer  both  firmly  believed  and 
clearly  stated  that  ample  weight  in  a  machine  increases 
its  "strength,  stability  and  durability";  also  that  "it 
is  usually  an  error  to  select  a  generator  or  motor  simply 
because  it  is  cheap." 

Objections  to  Lighter  Motors 

The  chief  characteristics  of  the  50-deg.  machine  are 
lightness  and  cheapness;  indeed,  it  is  not  even  claimed 
that  it  has  any  other  advantage.  Its  higher  tempera- 
ture limit  is  a  serious  defect  because  it  puts  the 
machine  "right  on  the  ragged  edge." 

In  the  discussion  of  the  papers  by  Steinmetz  and 
Lamme  and  by  Merrill,  Powell  and  Robbins,  Dr.  Wheeler 
began  his  remarks  as  follows : 

"My  interest  in  keeping  up  or,  if  possible,  raising 
the  standards  for  apparatus  in  this  country  is  so  great 
that  I  am  impelled  to  say  a  word  or  two." 

He  also  said  that: 

"Electrical  apparatus  needs  plenty  of  margin  or  the 
adherence  to  a  high  standard ;  it  is  delicate  and  liable, 
unlike  almost  any  other  kind  of  apparatus,  to  approach 
the  breaking  point  vv^ithout  the  fact  being  visible  to 
the  user. 

"I  think  it  is  very  important  to  keep  up  the  margins 
or  factors  of  safety." 

In  the  discussion  of  these  papers  the  writer  said: 

"Any  machine  built  in  accordance  with  maximum 
rating  must  be  applied  to  its  work  much  more  carefully 
than  at  present.  Since  it  cannot  carry  any  overload  it 
must  never  be  overloaded,  and  therefore  an  intimate 
knowledge  of  the  conditions  under  which  a  machine  will 
have  to  operate  during  its  whole  life  must  be  obtained. 
Even  the  most  careful  investigations  can  only  go  far 
enough  to  apply  a  motor  properly  in  the  first  place,  but 
they  do  not  take  care  of  future  conditions." 

This  statement,  made  three  years  before  the  action 
of  the  Electric  Power  Club  already  quoted,  exactly 
agrees  with  it  and  calls  attention  to  what  must  always 
be  a  risky  point  in  the  general  use  of  maximum-rated 
machinery.    The  writer  also  said: 

"The  proposed  rating  not  only  fails  to  provide  any 
margin  or  factor  of  safety  whatever,  but  permits  in- 
sulation to  be  used  at  a  temperature  at  which  it  admit- 
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tedly  suffers  permanent  and  considerable  depreciation. 
Hence  the  margin  is  actually  a  negative  quantity. 

"It  is  a  violation  of  the  fundamental  principles  of 
engineering  and  nothing  short  of  foolhardy  for  elec- 
trical engineers  to  attempt  to  get  along  without  factors 
of  safety." 

When  the  Electric  Power  Club  in  May,  1916,  added 
the  50-deg.  general-purpose  motor  as  a  "recognized  de- 
parture" from  its  standards,  the  Crocker-Wheeler  Com- 
pany made  the  following  statement: 

The  Crockei'-Wheeler  Company  wishes  to  be  recorded  as 
acquiescing  in,  but  not  approving,  this  resolution,  in  so  far 
as  it  permits  a  motor  that  heats  to  50  deg.  under  rated 
load  to  be  called  standard.  Such  a  motor  has  no  reserve 
for  overload  or  for  unfavorable  variations  in  the  current 
supply  and  is  therefore  liable  to  develop  trouble  and  con- 
sequently affect  the  confidence  of  the  public  in  the  reli- 
ability of  electrical  apparatus.  {E.  P.  C.  Bulletin  No.  110, 
May,  1916,  page  159.) 

This  action  was  taken  as  a  matter  of  courtesy  on  its 
part  because  a  unanimous  vote  is  required  by  an  un- 
written but  unbroken  Electric  Power  Club  law.  Many 
other  member  companies  disapproved  the  50-deg.  rat- 
ing for  general  purpose-motors  but  voted  for  it,  not 
wanting  to  prevent  some  companies  from  using  it  since 
they  were  anxious  to  do.  The  disapproval  of  the 
Crocker-Wheeler  Company  was  so  strong  that  it  re- 
corded the  fact  in  the  minutes.  The  numerous  objec- 
tions to  the  50-deg.  rating  were  recently  stated  by  A.  C. 
Bunker,*  chief  engineer  Crocker-Wheeler  Company, 
and  are  based  upon  long,  varied,  intimate  experience  in 
designing,  installing  and  operating  electrical  machinery. 

On  these  four  important  occasions,  twenty-nine  years 
ago,  eight  years  ago,  five  years  ago  and  one  year  ago, 
also  at  many  other  times,  the  Crocker-Wheeler  Company 
strongly  opposed  lowering  the  standard  for  electrical 
machinery.  In  the  past  it  has  never  seen  and  it  does 
not  now  see  any  good  reason  for  changing  its  attitude. 

Confusion  and  Misuse  of  Terms 

The  rating  of  electrical  machinery  has  been  compli- 
cated because  various  names  have  been  used  and  often 
misapplied.  "Continuous  I'ated"  has  been  appropriated 
to  mean  a  50-deg.  motor.  On  the  contrary,  a  40-deg. 
machine  will  run  longer  and  therefore  more  con- 
tinuously. Hence  it  is  most  misleading  to  distinguish 
50-deg.  motors  as  continuous-rated.  The  word  "con- 
tinuous" should  be  used  only  in  contradistinction  to 
"short-time,"  "intermittent,"  etc.,  but  not  to  signify  a 
particular  temperature  rise  nor  absence  of  overload 
capacity. 

A  50-deg.  machine  is  maximum-rated.  Indeed,  its 
temperature  exceeds  the  limit  set  by  Steinmetz,  Lamme, 
Merrill,  Powell  and  Robbins  in  their  papers.  Hence 
it  is  over-maximum-rated.  Hereafter  a  spade  should  be 
called  a  spade  and  not  disguised  by  euphemism. 

The  term  "single  rating"  has  also  been  identified 
with  the  50-deg.  machine.  It  is  single-rated  because  it 
has  no  overload  capacity.  Any  machine,  however,  is 
single-rated  if  only  one  load  or  temperature  rise  is 
guaranteed.  In  this  case  also  maximum  rating  should 
be  designated  as  such  and  not  camouflaged  by  terms 
that  do  not  apply  to  it  any  more  than  to  other  quite 
different  kinds  of  machines. 

The  point  often  urged  that  single  rating  is  simpler 
than  one  including  overload  capacity  is  not  in  itself 
suflScient  reason  for  adopting  it.     A  single  command- 
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ment  would  be  simpler  than  ten  commandments.  It  is 
far  more  important  to  have  machines  dependable  under 
practical  working  conditions  than  it  is  to  have  them 
simply  rated. 

The  most  unfortunate  confusion  of  terms  is  found  in 
the  A.  I.  E.  E.  Standardization  Rules.  Under  "Tem- 
perature Limits"  the  following  statement  is  made: 
"Table  III  gives  the  limit  for  the  'hottest-spot'  tem- 
peratures of  insulation.  The  permissible  limits  are 
indicated  in  column  1  of  the  table."  The  title  of  Table 
IV  is  "Permissible  Hottest-Spot  Temperatures  and 
Limiting  Observable  Temperature  Rises."  The  word 
"permissible"  should  not  be  linked  with  "limit."  They 
are  really  contradictory.  From  its  very  nature  a  limit 
should  not  be  permitted  in  practical  matters.  For 
example,  the  edge  of  a  precipice  is  a  limit  but  should 
never  be  permitted  for  the  ordinary  human  being.  A 
reasonable  margin  is  needed  to  take  care  of  human  im- 
perfections— also  material  imperfections — because  even 
an  expert  "steeplejack"  would  not  be  safe  at  the  limit, 
as  the  edge  of  the  precipice  might  crumble.  Common 
sense  demands  such  margins. 

No  less  than  three  false  steps  have  been  taken  in 
formulating  and  applying  the  A.  I.  E.  E.  Standardiza- 
tion Rules: 

1.  The  difference  between  the  hottest-spot  tempera- 
ture in  the  insulation  and  the  maximum  observable 
temperature  by  thermometer  has  somehow  increased 
from  10  deg.  in  the  Steinmetz  and  Lamme  paper  to 
15  deg.  in  the  present  A.  I.  E.  E.  rules.  This  raises 
the  permissible  hottest-spot  temperature  from  100  deg., 
which  Steinmetz  and  Lamme  recommend,  to  105  deg., 
which  Mr.  Lamme  says  is  "right  on  the  ragged  edge." 

2.  An  extreme  lim,it  of  temperature  is  taken  as  a 
practical  working  point  for  general  purposes.  This 
is  analogous  to  taking  the  breaking  load  of  an  ele- 
vator cable  or  the  bursting  pressure  of  a  boiler  as 
proper  working  points. 

3.  The  permissible  temperature  limit  is  taken  as 
mandatory.  It  is  bad  enough  to  assume  that  a  limit  is 
pei-missible,  but  far  worse  to  interpret  the  rules  to  mean 
that  we  must  go  the  limit!  We  often  hear  it  said  that 
"the  A.  I.  E.  E.  rules  require"  us  to  allow  50  deg.  ob- 
servable temperature  rise! 

Real  Status  of  50-Deg.  Rating  and  Elimination 
OF  Overload  Capacity 

On  both  sides  of  the  Atlantic  it  often  is  asserted 
that  disapproval  of  50-deg.  rating  and  of  the  elimina- 
tion of  overload  capacity  have  already  dwindled  to 
insignificance.  The  opposition  is  said  to  be  limited  to 
a  few  conservatives  who  do  not  yet  "see  the  error  of 
their  ways,"  but  even  they  are  rapidl.v  being  "enlight- 
ened." The  facts  are  that  a  large  majority  of  the  com- 
panies manufacturing  electrical  machinery  in  the  United 
States,  England  and  Canada  strongly  disapprove  of 
allowing  50-deg.  temperature  rise.  At  least  fifteen 
American  manufacturers  are  definitely  opposed  to  adopt- 
ing that  change.  Moreover,  many,  if  not  most,  of  the 
electric  machinery  manufacturers  of  England  favor  the 
retaining  of  overload  capacity.  The  opposition  is  not 
insignificant,  dwindling  or  benighted. 

The  physical  facts,  in  the  opinion  of  the  writer,  give 
no  proper  engineering  basis  for  permitting  the  50-deg. 
rating  of  electrical  machinery.  The  data  are  ques- 
tionable and  seem  to  have  been  fallaciously  interpreted 
or  changed.  It  is  alleged  that  improvement  in  mate- 
rials and  construction  enables  a  machine  to  be  designed 
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more  clo.sel.v  than  was  possible  when  the  40-deg.  stand- 
ard was  adopted.  The  truth  is,  however,  that  Class  A 
insulating  materials  have  not  been  improved  substan- 
tially and  certainly  not  enough  to  warrant  a  10-deg. 
increase  in  temperature  rise. 

It  is  virtually  impossible  to  estimate  load  require- 
ment, operating  conditions  as  to  current  supply,  etc., 
so  closely  as  to  warrant  the  adoption  of  maximum  rat- 
ing. Moreover,  a  40-deg.  motor  need  not  be  so  care- 
fully selected  and  therefore  has  a  much  wider  field  of 
application.  Temperature  is  only  one  factor  causing 
motor  deterioration.  Vibration,  expansion  and  contrac- 
tion, centrifugal  force,  moisture  and  other  causes  also 
shorten  the  life  of  the  insulation  of  electrical  machinery. 
This  makes  the  need  of  margin  all  the  greater. 

Machines  manufactured  in  quantity  from  the  same 
specifications  show  differences  of  several  degrees  in  tem- 
perature rise,  even  under  same  conditions  of  test.  The 
40-deg.  rating  allows  for  such  individual  peculiarities. 
A  so-called  "modern"  reason  advanced  for  permitting 
50-deg.  rise  is  that  now  there  are  more  well-trained 
men  engaged  in  applying  motors,  so  that  better  selection 
is  made  than  in  the  past.  This  means  that  every  time 
a  motor  is  bought  a  well-trained  man  should  be  con- 
sulted. If  there  are  spare  motors,  he  must  be  consulted 
when  one  of  them  is  applied  or  any  change  is  made. 

It  is  also  said  that  maximum  rating  "puts  the  re- 
sponsibility on  the  purchaser."  Presumably  he  knows 
little  about  electrical  machinery,  certainly  less  than  the 
manufacturer,  yet  he  is  expected  to  know  his  load  re- 
quirements "accurately,"  because  the  manufacturer 
gives  him  no  margin  to  cover  conditions  that  he  can- 
not possibly  estimate  so  closely  and  that  even  an  expert 
cannot  prophesy. 

On  the  testing  bench  of  its  manufacturer  under  very 
favorable  conditions  of  attention,  ventilation,  exactly 
normal  voltage,  current,  frequency,  load,  etc.,  a  new 
50-deg.  motor  rises  that  amount  in  temperature.  Surely 
its  temperature  rise  will  be  much  greater  when  the 
machine  is  old,  covered  and  clogged  with  dust  and 
dirt,  often  with  unfavorable  operating  conditions,  in- 
cluding voltage  above  or  frequency  below  normal,  little 
or  no  attention,  etc.  The  hottest-spot  temperature  is 
then  likely  far  to  exceed  the  limit  of  100  deg.  originally 
fixed  by  Steinmetz  and  Lamme.  In  these  times  we 
should  not  expect  extra  care  in  selecting,  installing, 
operating  and  cleaning  machinery.  It  is  virtually  im- 
possible to  hire  such  special  care,  and  if  it  could  be 
obtained,  the  extra  cost  would  much  more  than  wipe  out 
any  saving   in  purchase  price  of   the   machine. 

Conclufsions. — The  price  of  the  40-deg.  motor  is  from 
10  to  25  per  cent  more  than  that  of  the  50-deg.  motor 
of  the  same  rated  horsepower.  In  the  average  elec- 
trically driven  plant  the  cost  of  the  motors  is  usually 
only  2  or  3  per  cent  and  rarely  more  than  5  or  6  per 
cent  of  the  total  cost  of  the  plant.  Hence  about  25 
per  cent  of  6  per  cent,  or  1*  per  cent,  is  the  very 
greatest  probable  saving.  In  most  cases  the  saving  in 
total  cost  of  plant  would  be  less  than  1  per  cent  if 
50-deg.  motors  are  bought  instead  of  40-deg.  motors. 
Would  an  electrical  engineer  spending  his  own  money 
be  willing  to  introduce  even  a  question  of  unreliability 
into  his  plant  simply  to  save  less  than  1  per  cent  of  its 
cost?  For  that  matter,  would  any  business  man  make 
such  a  mistake — and  it  would  be  a  mistake — if  he  knew 
the  facts  in  the  case?  Would  he  have  a  thousand- 
dollar  or  two-thousand-dollar  outfit  "on  the  ragged 
edge"   during   its   whole  life   simply   to   save   $5,   $10, 


or  even  much  more,  in  first  cost?  Fixed  charge  is  still 
more  unfavorable  to  a  50-deg.  machine.  The  average 
of  many  cases  under  very  variable  working  conditions, 
the  clogging  up  of  ventilating  ducts,  and  in  general 
the  extra  care  demanded  by  absence  of  safety  factor 
of  the  50-deg.  motor,  would  involve  much  more  expense 
in  time,  trouble,  attention,  repairs,  etc.,  than  the  slight 
saving  in  interest  on  the  investment.  This  interest 
and  saving  is  at  most  only  about  6  per  cent  less  than 
one-sixteenth  of  1  per  cent  on  the  money  invested. 


New  Viewpoint  on  Induction 
Motor  Diagram 

Effect  of  Primary  Impedance  Is  to  Tilt  Circle,  but  New 

Interpretation  and  Test  Data  Show  that  Tilting 

May  Be  Down  as  Well  as  Up 

By  R.  G.  Warner 

Electrical  Engineering  Department,  Tale  University 

PERHAPS  no  diagram  has  been  used  so  widely  for 
the  interpretation  of  induction-motor  performance 
as  the  circle  diagram.  Its  use  is  not  limited  to  design- 
ers, but  electrical  engineers  in  the  industries  often  use 
it  for  installation  tests  and  for  occasionally  checking 
the  performance  of  motors  in  service.  While  the  refine- 
ment of  tilting  the  circle  is  not  necessary  except  where 
accurate  results  are  required,  a  complete  understanding- 
of  the  possibilities  and  limitations  of  the  diagram 
should  be  of  interest  to  electrical  engineers. 

In  the  usual  refined  treatment  of  the  diagram  a 
consideration  of  primary  impedance  has  caused  an  up- 
ward tilting  only  of  the  circle.  In  the  following  de- 
velopment, however,  the  writer  has  found  that  the 
circle  may  tilt  either  up  or  down,  depending  on  the 
relative  values  of  the  constants  in  the  expression  for 
the    primary    impedance.      This    downward    tilting    of 


TOP,  ACTUAL   EQUIVALENT  INDUCTION    MOTOR  CIRCUIT. 
LOWER,  APPROXIMATE  CIRCUIT  COMMONLY  USED 

the  circle  has  not  previously  been  discovered  in  pub- 
lished treatments  of  the  subject. 

The  characteristics  of  the  induction  motor  are  com- 
monly shown  by  the  circle  diagram  corresponding  to  the 
approximate  equivalent  circuit  of  Fig.  1.  It  has  been 
shown  by  K.  J.  Laurell*  that  the  current  locus  for  the- 
exact  equivalent  circuit  (Fig.  2)  is  also  a  circle. 

The  size  of  the  circle  may  be  determined  from  test 
data  by  the  no-load  and  locked-rotor  current  vectors, 
provided  that  the  position  of  the  base  line  is  known,. 


*"The   Exact   Circular  Current   Locus   of   the    Induction    Motor,' 
Electrical  World,  July  II,  1908. 
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By  the  base  line  is  meant  the  line  drawn  from  the  no- 
load  current  vector  /„  on  which  the  center  of  the  circle 
lies;  this  base  line  may  be  horizontal,  or  it  may  point 
either  above  or  below  the  horizontal  depending  on  the 
relative  magnitudes  of  the  various  motor  constants. 

The   angle   £   which   this   base   line   makes   with   the 
horizontal  may  be  expressed  approximately  by  sin  e  = 

2/ 

•^  (r,  sin  0„  —  x,  cos  6,)t  where  r,  and  .t,  are  the  pri- 

■C/o 

mary  resistance  ana  reactance  and  /„,  E„  and  e„  are  re- 


of  angle  s.  The  motor  was  loaded  by  a  generator  to- 
obtain  data  for  test  points.  For  commercial  motors^ 
the  primary  reactance  and  resistance  may  be  assumed 
to  be  one-half  the  total  reactance  and  resistance. 

In  actual  motors  there  is  great  difficulty  in  obtaining 
the  constants  shown  in  the  equivalent  circuit  because 
of  their  inter-relationships  for  any  reading.  This  diffi- 
culty is  increased  because  of  the  variation  of  the  so- 
called  "constants"  with  loads  and  consequent  saturation. 
in  commercial  motors  under  normal  conditions. 


FIG.S 


FIGA 


FIG. 5 


FIGS.  3,  4  AND  5 EXAMPLES  OF  BOTH  UPWARD  AND  DOWNWARD  TILTING  OF  CIRCLE 

Fig.  3 — Calculated  circle  based  upon  assumed  values  in  Table  I.        g   =   0.05,  b    =    0.1,  To   =   1.0.     Figs.   5  and   6  show  actual  lesultji 
The   constants   used   in    this   case   are   £„    —,  r,    =    0,   Xi    —    1.12.       by  testing  motors  with  selected  primary  resistance  and  reactance. 


spectively  the  no-load  current,  the  voltage  and  the  angle 
between  them.  This  equation  is  derived  in  "Appendix." 
The  equation  indicates  that  the  base  of  the  circle 
may  tilt  either  up  when  r,  sin  6„  is  greater  than  x,  cos 
0,j  or  down  when  x,  cos  6,,  is  greater  than  r,  sin  6,.  Table 
I  illu.strates  the  effect  due  to  variations  of  primary 
resistance  and  reactance  when  the  excitation  "con- 
stants" {g  and  h)  and  the  secondary  reactance  are 
constant.  It  will  be  noted  that  the  numerical  value  of 
primary  impedance  is  constant  although  the  propor- 
tions of  resistance  and  reactance  are  varied.  Not  only 
is  the  diameter  of  the  current  circle  greatly  changed, 
but  the  base  line  of  the  current  circle  is  tilted.  A 
gi'aphical  construction  would  also  show  that  the  sec- 
ondary voltage  is   shifted. 

Case  1  shows  the  results  of  constants  such  that  the 
base  is  horizontal.  It  will  be  noted  also  that  the  no 
load  I^Z^  drop  is  in  phase  with  E„.  In  case  2  the  pri- 
mary resistance  is  increased  and  the  reactance  reduced 
to  zero,  causing  the  circle  to  tilt  up.  In  case  3  (see 
Fig.  3)  the  primaiy  resistance  is  reduced  to  zero  and 
the  primary  reactance  increased,  causing  the  base  of  the 
circle  to  tilt  down.  The  following  table  summarizes 
these  results: 


Case 

'■\ 

T 

1 

/o 

Coordinat 
of  center 

es 

Radius 

Sin 
.\ppro3dmate 

Actual 

1 
2 
3 

0  5 

1.12 

0 

1 

0 

1. 

12 

8  9  +j4 
8.88+J5 
9.2  +,4 

45 
67 
04 

29  8+>  4 
47  9+jl4 
29.2+/  2 

45 
02 
01 

20  9 
39  9 
20   1 

0 
0 

—0 

109 
091 

0 

0 
— 0 

209 
101 

Appendix. — In  the  following  derivation  the  notation 
in  Laurell's  article  is  used.    The  equation  of  the  circle  is 
(G  —  my  +   (B  —  0"  =  n\  (1) 

where  G  is  the  equivalent  conductance  of  the  motor  for 
any  load,  B  is  the  equivalent  susceptance  of  the  motor 
for  any  load. 

6  (j-i  -f  x,)  +  i  +  -Ti  0-;  j/' 
A 


tHeyland  gives  this  value  sin  e  =  2/oifi,  J?o,  which  is  similar  to  the  first  term 
Specht  gives  this  value  tan  .  =  ^^»  (n  +  xi  +  x;)  cos  9) 
See  Electrical  World,  Feb.  25,  1905. 


I 


the  abscissa  of  the  circle's  center; 

hr,  -f  gx,  +  r,  .T;  y^ 


(2). 


m  = 


the  ordinate  of  the  circle's  center;  (3)' 

n     =  1/2A,  the  radius  of  the  circle  (4)' 

A    ^  x^  +  x,  +  hZ;  +  x.v'Z,'  +  26a;,x,  +  2gr.x.  (5> 

y-    =    g^    -^    h'  (6> 

The  letters  correspond  to  the  parts  of  circuit  in  Fig.  1.. 

For  no  load  the  value  of  r,  is  infinite  and 

G„  =   (ry  +  g)/D      '  (7) 

Bo  =   (a;y  +  h)/D  (8) 

where  D  =  \  +  Z^%f  +  2r,g  -f  2xTa.  (9> 

The  values  of  m.  A,  G„  and  B„,  by  neglecting  values- 

of  shunted  admittance  of  the  second  degree,  are 

&r,  -f  gXi 


Figs.  4  and  5  show  circles  of  current  locus  for  com- 
mercial motors  under  abnormal  conditions  to  demon- 
strate the  fact  that  the  base  line  may  tilt  down  as  well 
as  up.  In  each  case  the  motor  was  run  at  50  per  cent 
overspeed,  and  external  resistance  and  reactance  were 
inserted  in  the  primary  leads.  This  reduced  the  flux 
density  with  small  change  in  core  loss  and  increased  the 
effect  of  leakage.  The  test  points  of  current  values 
show  close  agreement  with  the  circles  which  are  drawn 
through  the  values  of  no-load  current,  locked  rotor  cur- 
rent and  with  the  center  on  base  line  shovra  at  angle  e. 
Figs.  4  and  5  show  both  positive  and  negative  values 


m 


(10> 


A  =  a-,  +  .r^  +  6Zr  +  26.r..r,  +  Igr.x^      (11) 


Go  = 


g 


1  +  2r,g  +  2xfi 
b 


(12) 

l  +  2r,g+2xfi  ^^^^  ' 

Sin  £  equals  the  difference  between  the  ordinates  of 
the  no-load  vector  and  the  circle's  center  divided  by  the 
radius,  or 

sin  £  =  (m  —  G„)/w  (14) 

=  2mA  —  2G„A,         (15) 
and,  substituting  the  approximate  value  from  (10) 

sin  e  =  26r,  +  2gx,_  —  2G„A.  (16) 

Substituting  for  b  and  g  from  equations  12  and  13  and 
again  neglecting  terms  of  second  degree  of  shunted 
admittance, 


sin  £  =:  2r,B„ 


2xfi, 


21  o  ,      . 
=  Y  ^^i  sin  e„ 


.r,  cos  Go) 
where  e„  is  the  angle  between  /„  and  E^. 


(17) 


(18> 
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110,000- Volt  Transmission  System  Built  by  the  French 


A — Standard  tower  for  straight  line. 
B — Careful  construction  at  railroad  crossing. 
C — Angle  tower  construction. 

D — Generating  plant  in  Switzerland  has  six  7,500-hp. 
units,  supplying  energy  for  distribution  in  France. 


E — Crossing  a  telephone  line. 

F — Additional  insulator  strings  to  prevent  swinging. 
G — Mounting  insulators  on  angle  tower. 
H  and  I — Outdoor  switching  structure  and  substation 
at  Delle,  where  the  transmission  line  enters  France. 
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French  Transiiiission  Line  for  110  Kv. 


Delivers  Energy  from  Hydro-Electric  Plant  in  Switzerland  to  France — Con- 
siderations Which  Led  to  Design  Adopted  for  Transmission  Line  Over  115 
Miles  of  Mountainous  and  Wooded  Country — Operated  at  70  Kv.  at  Start 

By  M.  A.  HENRIOD* 

Electrical  Engineer,  Paris,  France 


A  TRANSMISSION  line  was  erected  in  1918 
and  1919  between  Switzerland  and  France  to 
permit  the  Compagnie  Lorraine  d'Electricite 
^to  receive  hydro-electric  energy  from  the 
power  station  built  at  Goesgen,  Switzerland,  on  the 
Aar  River  by  the  Societe  Motor.  The  distance  of  115 
miles  (185  km.)  between  the  power  station  and  the 
receiving  substation  made  desirable  a  transmission 
voltage  of  110,000.  The  system  is  operated  temporarily 
at  70,000  volts,  but  the  stations  and  line  are  equipped 
for  the  final  voltage.  Information  available  deals 
principally  with  the  installation  on  French  territon- 
and  gives  details  on  the  erection  of  one  of  the  first 
transmission  lines  equipped  in  France  for  110,000  volts. 
The  matter  is  of  particular  interest  because  the  actual 
data  and  operating  considerations  upon  which  the 
design  was  based  are  made  available  in  concise  form. 

In  order  to  meet  the  requirements  resulting  from 
the  war  the  Compagnie  Generale  d'Electricite,  on  the 
request  of  the  Ministere  de  I'Armement,  was  retained 
at  the  beginning  of  1918  to  study  the  erection  of  a 
transmission  line,  to  be  put  into  operation  in  the 
shortest  time,  to  carry  into  France  the  hydro-electric 
energy  available  in  Switzerland.  The  work  began  in 
July,  1918,  was  prosecuted  energetically  despite  the 
difficulties  of  the  time  and  was  completed  in  one  year, 
the  line  being  ready  for  operation  on  Aug.  10,  1919. 

The  orders  for  steel,  copper,  insulators  and  other 
appurtenances  for  both  sections  of  the  line  were  com- 
bined, thus  allowing  more  uniformity  in  the  choice  of 
the  material  and  making  better  delivery  possible. 

On  account  of  the  long  distance  and  the  capacity 
of  the  line,  which  is  20,000  hp.,  the  transmission  volt- 
age of  110,000  was  chosen ;  so  that  with  a  power  factor 
of  0.8  at  the  substation  of  the  Compagnie  Lorraine 
d'Electricite  at  Pouxeux,  the  ohmic  losses  are  limited 
to  10  per  cent  and  the  voltage  drop  is  not  over  15 
per  cent.  It  was  decided  to  operate  the  system  at 
first  at  70,000  volts  in  order  to  allow  immediate  con- 
nection with  the  network  of  the  Compagnie  Lorraine 
Electricite  already  operated  at  that  voltage. 

The  hydro-electric  plant  of  Goesgen,  built  between 
Olten  and  Aarau,  uses  the  power  of  the  Aar  River 
under  a  55-ft.  (16.7-m.)  head  at  low  water,  with  an 
output  of  12,360  cu.ft.  (350  cu.m.)  per  second.  Of 
eight  units  of  7,500  hp.,  six  are  now  installed  and 
supply  three-phase  current  at  8,000  volts,  50  cycles.  The 
amount  of  energy  to  be  exported  is  sent  out  from  a  sub- 
station in  the  same  building  as  the  power  station  and 
equipped  for  the  final  voltage  of  110,000. 

Right-of-Way. — The  right-of-way  of  the  line  has 
about  the  same  total  length  on  Swiss  and  on  French 
territory.  It  goes  through  a  country  of  mountains  and 
forests,  which  made  the  plotting  rather  difficult  as  the 


•Translated  from  article  by  Paul  Meyer  in   Revue   Generale  de 
V Electricite.     The  translation  has  been  somewhat  condensed. 


route  had  to  be  as  direct  as  possible  and  also  easily 
accessible. 

From  Goesgen  the  line  proceeds  north  to  near  Basle, 
touches  the  Bottmingen  substation,  follows  the  Alsace 
border  and  enters  France  at  Delle,  where  the  connect- 
ing  and   metering   substation    is   provided.      Then    the 

line  goes  on  the 
left  of  Belfort, 
crosses  the  Vos- 
ges  Mountains 
at  Planches  les 
Mines  and  Cor- 
ravilliers  and 
joins  the  Mo- 
s  e  1 1  e  River  at 
Rupt,  following 
the  valley  to 
Pouxeux.  The 
lowest  point  of 
the  line  is  near 
Morvillars  at 
the  altitude  of 
1,112  ft.  (339 
m.).  The  high- 
est point  is  at 
Belfahy  at  2,900 
ft.  (884  m.).  Be- 
tween Servance 
and  the  Mont  de 
Fourche  the  al- 
titude varies  be- 
tween 1,970  ft. 
(600  m.)  and 
2,295  ft.  ( 700 
m.),  going  down  suddenly  to  the  Moselle  River  at  1,395 
ft.  (425  m.). 

The  line  is  entirely  built  on  steel  towers,  which  sup- 
port three  conductors  and  one  gi'ound  wire  for  the 
purpose  of  equalizing  the  potential  of  the  towers,  of 
which  it  also  completes  the  grounding,  adding  a  protec- 
tion against  atmospheric  disturbances. 

On  the  theory  that  the  insulators  are  the  weak  point 
of  any  transmission  system — it  is  known  that  probably 
45  per  cent  of  the  troubles  occur  at  the  insulators — • 
a  very  long  span  has  been  adopted.  Owing  to  the  high 
cost  of  the  insulators  and  the  difficulties  in  buying  them 
it  was  advisable  to  make  a  careful  choice  of  the  special 
types  on  the  market  for  high  tension. 

Considering  the  characteristics  of  the  line  and  the 
price  of  the  material,  the  economical  span  has  been 
found  to  lie  between  590  ft.  and  650  ft.  (180  m.  and 
200  m).  The  first  figure  has  been  adopted  as 
standard  span,  but  in  a  few  cases,  where  there  was  no 
choice  as  to  location  of  towers,  some  spans  of  985  ft. 
(300  m.)  have  been  erected.  On  the  Swiss  section  there 
are  a  few  spans  of  more  than  1,600  ft.  (490  m.) . 


Montbelrordj 


FIG.   1 


PORTION   OF  TRANSMISSION   UNE 
ON  FRENCH  TERRITORY 
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The  use  of  long  .spans,  which  is  very  far  from  the 
standard  French  practice,  required  long  stretches  of 
straight  line  and  the  u.se  of  high  towers.  On  the  other 
hand,  it  had  the  advantage  of  reducing  the  number  of 
insulator.'*  and  also  the  amount  of  land  to  be  bought 
from  the  farmers.  Regarding  the  question  of  safety, 
experience  with  similar  installations  in  America  and 
Europe  has  shown  perfectly  good  operation  for  many 
years  with  spans  of  about  500  ft.  (150  m.).  Further- 
more, with  the  diameter  of  the  present  conductors  the 
danger  of  mechanical  breakdowns  is  positively  offset, 
as  it  is  known  that  the  overloads  due  to  sleet  and 
snow  affect  the  conductors  of  large  diameter  tess  than 
those  of  small  diameter. 

Two  Standard  Towers  Abopted 

In  order  to  realize  the  standardization  of  the  mate- 
rial there  has  been  an  attempt  to  limit  the  various 
types  of  towers  to  a  minimum.  They  have  been  designed 
in  two  types  which  are  suitable  for  any  conditions. 

The  type  A  for  straight  line  only  is  designed  to 
carry  the  load  of  the  conductors,  of  the  insulators 
and  of  the  wind  on  a  span  of  590  ft.  (180  m.)  with 
a  factor  of  safety  of  three.  On  the  road  crossings, 
the  towers  being  closer  together,  it  is  easy  to  obtain  the 
factor  of  safety  of  five  required  by  the  government  reg- 


FIGS.   2  AND   3  —  DEAD-END  OF  GROUND  WIRE  ON   ANGLE  TOWER 
AND    SUSPENSION     STRING    WITH    SAFETY    CLAMP 

ulations.  The  weight  of  this  tower  is  2,866  lb.  (1,300 
kg.),  and  it  is  built  of  three  conical  sections  connected 
on  the  field  with  bolts.  The  dimensions  of  the  upright 
angles,  which  are  given  in  millimeters  because  they 
do  not  correspond  to  the  American  standard,  follow: 
First  section,  80  x  80  x  8  mm. ;  second  section,  70  x  70 
X  7  mm.;  third  section,  60  x  60  x  6  mm.  The  width 
at  bottom  is  4.2  ft.  x  4.2  ft.  (128  cm.),  and  the 
width  at  top  is  1.3  ft.  x  1.3  ft.   (40  cm.). 

The  type  B  for  dead-end  is  also  used  on  the  angles 
up  to  135  deg.  This  angle  has  never  been  exceeded 
in  the  setting  of  the  line.  As  in  the  case  of  the 
straight-line  tower,  type  A,  the  dead-end  tower  is  built 
of  three  sections  bolted  together.  The  weight  is  5,508 
lb.  (2,500  kg.).  The  dimensions  of  the  upright  angles 
are:  First  section,  100  x  100  x  10  mm.;  second  section, 
90  x  90  X  9  mm. ;  third  section,  80  x  80  x  8  mm.  The 
width  at  bottom  is  4.9  ft.  x  4.9  ft.  (220  cm.),  and  the 
width  at  top  is  1.7  ft.  x  1.7  ft.  (77  cm.). 

The  steel  used  in  the  construction  has  an  ultimate 
strength  of  about  60,000  lb.  per  square  inch  (4,200  kg. 
per  sq.cm.)  and  an  extension  coefficient  of  18  per  cent. 


The  height  of  the  tower  is  65  ft.  (20  m.)  above  the 
ground.  The  height  of  the  lowest  cross-arm  is  45.9  ft. 
(14  m.)  so  that  in  a  span  of  590  ft.  (180  m.)  and  with  a 
temperature  of  95  deg.  Fahr.  there  is  at  least  23  ft. 
(7  m.)  between  the  lowest  point  of  the  sag  and  the 
ground  level. 

All  the  towers  are  erected  on  concrete  foundations 
of  which  the  size  depends  on  the  kind  of  ground.  In 
order  to  prevent  rusting,  the  flanges  of  the  uprights 
are  on  the  outside  so  that  the  water  can  flow  down 
easily  and  will  not  accumulate  and  stay  at  the  riveting 
point  of  the  braces. 

The  three  conductors  are  carried  at  each  corner  of 
a  triangle  measuring  11  ft.  (3.4  m.)  on  the  vertical 
side  and  14.7  ft.  to  15.6  ft.  (4.5  m.  to  4.75  m.)  on  the 
two  other  sides.  The  length  of  the  shortest  cross-arm 
is  such  as  to  prevent  any  arcing  between  the  conductor 
and  the  tower  when  the  swinging  of  the  conductors 
reaches  40  deg.  because  of  a  wind  exerting  a  force 
of  25  lb.  per  square  foot  (0.012  kg.  per  sq.cm.). 

Providing  Against  Conductor  Movement 
Due  TO  Sleet 

The  lowest  cross-arm  is  offset  1.8  ft.  (55  cm.),  so 
that  it  will  balance  the  shortening  of  the  space  between 
two  phases  on  the  same  side  when  the  sleet  and  snow 
on  the  upper  conductors  produce  abnormal  stresses  due 
to  unbalanced  conditions  of  load.  After  experience  in 
operation  and  in  the  most  affected  places  this  shifting 
may  be  doubled,  and  an  additional  string  has  been 
secured  on  the  upper  cross-arm  in  order  to  pull  the 
upper  conductor  1.7  ft.  (50  cm.)  closer  to  the  tower 
and  thus  obtain  a  space  of  3 J  ft.  (106  cm.)  between 
the  vertical  planes  of  the  conductors.  At  the  begin- 
ning the  arrangement  of  the  three  wires  on  a  horizontal 
plane  had  been  considered.  The  greater  weight  of  the 
towers,  their  size  and  the  difficulties  of  erection  in  a 
very  rough  country  have  led  to  the  abandonment  of 
this  plan,  which  was  after  all  very  much  more  expen- 
sive. 

The  ground  wire  is  in  the  center  and  on  the  top  of 
the  tower,  8  ft.  (2.4  m.)  above  the  upper  conductor. 
It  is  secured  to  special  clamps  bolted  on  the  top  of  the 
tower  with  lead  sheets  inserted  between.  On  the  angle 
towers  strain  clamps  secure  the  steel  wire  on  each  side 
of  the  main  clamp  so  that  it  remains  flexible  enough  to 
avoid  the  wearing  resulting  from  the  oblique  pull. 
Ground  plate  of  copper  of  1.4  ft.  x  1  ft.  x  c'l  in.  (42  cm. 
x  30  cm.  X  2.8  mm.)  is  connected  to  a  tinned  wii-e  of 
1  in.  (6.3  mm.)  to  provide  a  perfect  ground  on  each 
tower. 

The  crossing  of  three  main  railroad  lines  has  re- 
quired the  erection  of  special  steel  structures.  The 
three  conductors  are  triple-stranded  and  secured  to 
double  strings  of  insulators.  When  crossing  the  tele- 
phone lines  some  special  grounding  nets  have  been 
provided  between  the  high-tension  line  and  the  tele- 
phone. In  special  points  the  factor  of  safety  has  been 
increased  by  doubling  the  strings  and  by  adding  wire 
guards. 

Eight  Suspension  Units  in  an  Insulator  String 

The  strings  of  insulators  are  provided  with  eight 
porcelain  units,  as  shown  in  Fig.  3.  At  strain  points 
or  at  angles  they  are  provided  with  nine  units. 

These  units,  of  the  cap-and-pin  type,  are  brovra- 
glazed  and  connected  together  by  the  ball-and-socket 
arrangement ;   a  suspension  eye  secures  the  string  on 
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a  link  bolted  on  the  cross-arms,  and  the  conductors 
are  supported  by  clamps,  which  are,  of  course,  of  dif- 
ferent designs  for  strain  and  for  suspension  purposes. 

Each  unit  has  a  diameter  of  10  in.  (25.4  cm.)  and 
a  weight  of  7.9  lb.  (3.6  kg.),  and  the  length  of  the 
complete  suspension  string  is  4  ft.  2  in.   (1.27  m.). 

The  conductors  are  of  electrolytic  copper  with  a 
resistivity  of  10.7  ohms  per  circular  mil-foot  at  20 
deg.  C.  and  a  mechanical  ultimate  of  51,600  lb.  per 
square  inch  (3,610  kg.  per  sq.cm.).  They  are  made 
up  of  seven  strands,  giving  a  total  cross-section  of 
153,933  circ.mil  and  a  diameter  of  U  in.    (11.6  mm.). 

The  sags  and  tensions  have  been  established  so  as 
to  limit  the  tension  of  the  copper  to  11,360  lb.  per 
square  inch  (795  kg.  per  sq.cm.)  except  at  the  special 
points  where  a  factor  of  safety  of  five  is  required.  With 
the  normal  span  of  590  ft.  (180  m.)  the  sag  does 
not  exceed  23  ft.  (7  m.)  at  95  deg.  Fahr.  The  ground 
wire  is  of  galvanized  steel  of  78,940  circ.mil,  -rk  in.  (8 
mm.)  in  diameter,  made  up  of  seven  strands  of  a 
mechanical  resistance  of  99,300  lb.  per  square  inch 
(6,950  kg.  per  sq.cm.).  This  wire  is  pulled  in  order 
to  not  exceed  17,000  lb.  per  square  inch  (1,190  kg. 
per  sq.cm.). 

The  splicing  of  the  conductors  was  done  by  means 
of  the  Schlick  connector,  which  is  in  bronze  with  con- 
centric cones,  although  a  copper  splicing  sleeve  twisted 
around  the  conductor  ends  was  used  in  some  sections. 
The  mechanical  tests  showed  that  the  conductors  broke 
before  any  slipping  of  the  connectors  took  place. 

The  unbalanced  conditions  resulting  from  the  dif- 
ferent capacities  of  the  conductors  are  compensated  for 
by  a  transposition  at  Bottmingen  and  at  Delle. 

Erection  of  the  Line. — On  account  of  the  rolling  land 
the  location  of  each  tower  required  the  computation 
of  the  graphical  curves  established  in  function  of  the 
spans  for  the  extreme  temperatures  of  — 4  deg.  Fahr. 
and  +95  deg.  Fahr.   (—22  deg.  C.  to  35  deg.  C). 

The  strain  towers  are  spaced  from  3,300  ft.  to  3,950 
ft.  (1,000  m.  to  1,200  m.).  They  are  closer  together 
in  the  mountainous  section,  but  in  their  location  the 
profile  is  always  taken  into  account.  In  a  few  special 
cases  where  the  insulator  strings  might  have  been  lifted 
up  at  low  temperature,  and  also  in  order  to  avoid 
need  of  erection  of  a  special  strain  tower,  the  suspen- 
sion strings  have  been  provided  with  an  additional 
string  under  the  conductor  to  hold  it  down. 

In  order  to  obtain  very  long  stretches  of  straight 
line  and  to  reduce  the  angles,  the  woods  and  large 
forests  have  been  traversed  by  opening  a  right-of-way 
wide  enough  to  prevent  falling  trees  damaging  the  line. 

Towers  Partially  Assembled  Before 
Transportation 

The  transportation  of  the  towers  was  relatively  easy 
on  account  of  their  construction  in  three  sections  and 
also  because  of  the  arrangement  of  the  angles  of  the 
uprights,  which  permitted  one  section  to  be  put  inside 
of  another.  In  special  cases  where  the  roads  were  too 
far  from  the  location  of  the  tower  or  where  the  slopes 
were  too  heavy  the  towers  were  carried  to  place  of 
erection,  each  section  separately,  so  as  to  avoid  the 
handling  of  pieces  heavier  than  1,550  lb.  (700  kg.) 
with  a  maximum  length  of  25  ft.  (7.6  m.).  The  towers 
were  erected  with  the  aid  of  a  hoist  or  a  pulley. 

The  conductors,  carried  on  special  trucks,  were  laid 
by  lengths  of  3,280  ft.  (1,000  m.)  and  immediately 
hung  on  pulleys  secured  at  the  same  level  as  the  clamps 


of  the  string  of  insulators.  The  tension  and  the 
adjustment  of  the  conductors  were  checked  with  a 
dynamometer. 

The  erection  of  the  transmission  line  on  French  soil 
required  850  tons  of  steel,  divided  among  542  steel 
towers  and  structural  work  segregated  as  follows :  Four 
hundred  and  thirty-four  suspension  towers,  ninety 
strain  and  angle  towers,  five  canal  crossings,  six  rail- 
road crossings,  seven  special  structures  for  switches, 
endings  and  telephone  protection  devices.  In  addition, 
440,900  lb.  (200,000  kg.)  of  copper  conductors,  63,000 
lb.  (28,600  kg.)  of  steel  strand,  19,000  insulators  and 
1,200  tons  of  cement  were  used.  One  hundred  and 
twenty  towers  erected  on  rock  necessitated  blast- 
ing, and  sixty  tower  foundations  required  electric 
pumping.  The  erection  of  this  line  was  started  with 
the  help  of  Kabyle  and  Moroccan  soldiers,  and  after  the 
armistice  it  was  completed  with  civilian  labor. 

Further  information  concerning  the  substations  at 
Pouxeux  and  Delle  will  appear  in  an  early  issue. 


Tendencies  in  Utility  Financing 

Needs  for  Soundest  Possible  Financing  Loom  Large — 

Encouragement  of  Consumer  Ownership  Will 

Strengthen  the  Position  of  Utilities 

By  a.  N.  Kemp 

Vice-President  Southern  California  Edison  Company 

WITH  the  tremendous  development  requirements 
facing  our  public  utilities  it  is  obvious  that  in 
order  to  keep  pace  with  the  growing  demands  upon 
them  a  proper  provision  for  their  financing  is  a  subject 
for  most  thoughtful  consideration.  Development  of 
utilities  to  meet  the  ordinary  growth  of  business  was 
impeded  during  the  war.  Money  was  diverted  into  the 
financing  of  our  military  activities.  The  man  power 
of  the  country  was  enrolled  in  service.  Freight  em- 
bargoes and  many  other  conditions  incidental  to  the 
all-absorbing  purpose  of  winning  the  conflict  either 
stopped  or  curtailed  normal  development.  We  there- 
fore face  a  condition  where  funds  must  be  provided  for 
the  extension  of  our  railroads,  the  overloaded  condition 
of  our  telephone  system  must  be  relieved,  gas  utilities 
must  find  the  funds  to  extend  their  facilities — but 
among  the  most  important  of  these  requirements  is  the 
necessity  of  developing  hydro-electric  energy.  , 

Greater  utilizatioji  of  electrical  energy  and  the  substi- 
tution of  other  forms  of  power  in  this  post-war  era  are 
forcing  the  electrical  utilities  to  expand  their  physical 
properties  in  order  to  meet  definite  requirements  for 
new  business.  This  is  particularly  true  of  the  hydro- 
electric companies.  Many  new  uses  are  being  found 
for  electricity,  both  for  domestic  and  industrial  pur- 
poses, and  demands  are  being  accentuated  by  the  reali- 
zation of  the  limitations  attached  to  other  forms  of 
power.  It  appears  certain  that  many  of  the  steam  rail- 
ways of  the  country  will  be  obliged  to  electrify  within 
the  next  few  years.  This  has  already  been  achieved 
in  some  of  the  mountain  states,  and  those  railroads  are 
indeed  fortunate  which  operate  where  water  power  is 
available. 

While  much  of  the  potential  energy  of  the  falling 
water  of  our  piountain  streams  has  heretofore  been 
allowed  to  go  to  waste,  we  have  been  ruthlessly  and 
extravagantly  consuming  our  natural  resources  of  fuel. 
Scarcely  had  it  been  comprehended  that  a  world  war 
was  impending  than  a  shortage  of  the  coal  supply  be- 
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came  felt.  Oceangoing  craft  were  made  over  to  con- 
sume oil  instead  of  coal,  and  this  condition  became 
quickly  apparent  in  the  shortage  of  oil  and  its  conse- 
quent increase  in  cost,  and  scarcity  of  both  coal  and  oil 
was  again  reflected  in  the  expense  of  producing  gas  and 
electrical  energy. 

Billion  Dollars  Needed 

The  capital  requirements  of  public  utilities  in  this 
country  during  the  next  decade  will  therefore  be  enor- 
mous. Looked  at  from  various  points  of  view,  it  is 
estimated  that  the  money  to  be  spent  in  the  development 
of  hydro-electric  utilities  alone  during  the  next  ten 
years  will  reach  and  possibly  exceed  $1,000,000,000. 
Facing  us  is  the  problem  of  how  the  means  are  to  be 
provided  for  carrying  out  these  required  developments. 
It  is  virtually  impossible  to  find  actual  or  prospective 
owner-stockholders  willing  or  able  to  provide  the  total 
of  such  a  large  sum  of  money.  Therefore  we  must  look 
further  afield  to  the  custodians  of  trust  funds,  the  sav- 
ings institutions,  life  insurance  companies  and  other 
investors  requiring  a  security  of  a  fixed  maturity  and 
yield  with  a  large  margin  of  safety,  secured  by  the  prop- 
erty of  the  utilities.  This  source  of  funds  is  reached  by 
the  sale  of  bonds  and  leaves  the  remainder  to  be  pro- 
vided by  the  utilities'  owners  or  shareholders. 

Just  as  the  very  foundations  of  manufacturing,  com- 
merce and  trade  are  based  on  credit,  so  are  the  public 
utilities  built  on  a  similar  foundation.  As  the  stock- 
holders provide  the  sufficient  margin  of  equity,  investors 
are  to  be  looked  to  to  provide  the  remaining  wherewithal 
to  carry  on  the  necessary  development  work.  It  is  an 
axiom  that  any  utility  manager  prefers  partners  to 
creditors,  but  the  amount  involved  is  so  great  that  util- 
ities perforce  must  look  to  the  loaning  public  for  a  sub- 
stantial part  of  their  financial  requirements. 

Ratio  of  Bonds  to  Investment 

Opinions  differ  as  to  the  proper  ratio  of  these  bor- 
rowed moneys  to  the  total  investment,  but  it  is  gen- 
erally agreed  that  a  maximum  of  75  per  cent  of  the  cost 
of  extensions  may  be  so  borrowed  with  propriety  and 
safety,  although  some  contend  that  50  per  cent  as  a 
maximum  is  a  more  conservative  rate.  Considering  the 
discount  at  which  securities  are  very  apt  to  be  sold  in 
these  times,  with  bonds  issuable  for  75  per  cent  of  the 
cost  of  construction,  it  generally  results  in  not  more 
tHan  60  or  65  per  cent  of  construction  funds  being 
provided  by  the  sale  of  bonds. 

Unlike  ordinary  business,  which  is  unrestricted  by 
regulation  in  the  handling  of  its  aflfairs  and  enabled  to 
make  large  earnings,  regulation  of  the  public  utilities 
has  reached  the  stage  where  their  securities  are  essen- 
tially of  a  most  conservative  nature.  This  not  only 
applies  to  the  mortgage  indebtedness  upon  the  property 
of  the  utilities,  but  to  its  junior  securities — debentures 
and  stocks.  Many  safeguards  are  being  thrown  around 
such  securities  by  regulating  bodies. 

Public  utility  commissions  derive  their  authority  from 
the  people,  and  their  accountability  to  the  people  is 
reflected  in  their  actions.  In  order  to  encourage  the 
investment  of  capital  to  permit  the  development  of 
public  utilities  their  securities  are  being  stabilized  to 
an  extent  which  was  unheard  of  in  the  days  before  rates 
were  regulated  or  the  issuance  of  securities  scrutinized 
by  state  authority.  For  instance,  public  utility  com- 
missioners are  going  on  record  as  favoring  a  con- 
tingency or  financial  reserve  to  insure  the  continuity  of 


dividend  payments  during  years  of  low  operating  costs, 
so  that  at  times  when,  owing  to  abnormal  conditions, 
the  net  earnings  of  utilities  may  be  reduced  invested 
capital  will  continue  to  earn  and  receive  its  just  wages. 
Rewards  for  efficiency  have  been  allowed  whereby  higher 
returns  have  inured  to  the  benefit  of  the  utility  owners, 
and  in  general  it  is  evident  that  the  regulating  bodies 
have  awakened  to  a  realization  of  the  needs  of  public 
utility  development. 

It  is  conceded  that  in  the  interest  of  the  stockholders 
two-thirds  of  the  invested  capital  should  be  provided 
from  the  proceeds  of  bonds,  leaving  the  remaining  one- 
third  to  be  provided  by  the  owners  through  the  sale  of 
preferred  or  common  stocks.  Preferred  stock  should  be 
limited  as  to  dividends,  but  of  a  higher  rate  than  the 
bonds,  so  as  to  reach  that  class  of  investor  desiring  a 
conservative  investment  with  a  higher  yield.  Common 
stock,  being  unlimited  as  to  dividends,  however,  appeals 
to  the  partner-stockholder.  He  is  the  real  owner  of  the 
property  and  is  the  one  to  whom  the  larger  returns 
should  go. 

Utility  Stocks  Attractive 

Granted  a  fair  return  on  the  invested  capital,  which 
the  most  conservative  now  place  at  not  less  than  8  per 
cent,  and  which  in  the  opinion  of  many  financial  ex- 
perts should  be  from  10  to  15  per  cent,  utilities  may 
borrow  a  substantial  part  of  their  requirements  at  a 
cost  somewhat  less  than  the  allowed  return,  so  that  the 
remaining  difference  may  be  applied  to  an  increase  in 
the  return  available  for  the  stockholder.  In  spite  of  the 
fact  that  because  of  the  necessity  of  building  up  equi- 
ties and  the  maintenance  of  adequate  reserves  conser- 
vative financing  precluded  the  payment  of  a  utility's 
entire  earnings  in  dividends,  present-day  regulation 
properly  permits  the  payment  of  dividends  on  stocks  at 
a  rate  which,  in  view  of  the  safety  insured  by  the  prin- 
ciples above  set  forth,  makes  them  most  attractive.  It 
is  reasonable  to  assume,  therefore,  that  this  develop- 
ment need  of  our  public  utilities  will  be  met  through  the 
sale  of  their  bonds  to  investors  of  one  type,  preferred 
stocks  to  those  of  another  type,  and  common  stocks  to 
those  who  become  their  partners. 

Now  that  the  people  in  many  sections  of  the  country 
are  coming  more  and  more  to  regard  our  public  utilities 
as  their  own  home  projects,  serving  their  own  necessi- 
ties, and  to  realize  that  upon  the  growth  of  such  service 
depend  the  extension  of  business  and  agricultural  de- 
velopment, the  establishment  of  manufactures  and  the 
general  prosperity  of  their  community,  they  are  giving 
an  earnest  and  sincere  co-operation  by  becoming  part- 
ner-owners in  the  properties  supplying  this  service. 
This  form  of  public  ownership  is  being  encouraged  by 
the  utilities.  As  securities  are  being  sold  direct  in 
large  quantities  to  consumers  and  people  in  the  territory 
served,  this  sort  of  co-operative  ownership  creates  a 
substantial  and  enduring  safeguard  to  other  security 
holders  of  the  company  which  increases  and  broadens 
the  investment  market  not  only  for  the  utility's  junior 
securities  but  for  its  bonds  as  well. 

The  two  leading  hydro-electric  utilities  on  the  Pacific 
Coast  have  been  pioneers  in  this  work  and  have  sold 
many  millions  of  dollars  of  stock  to  thousands  of  their 
consumers.  Individual  holdings  are  small,  averaging  in 
the  neighborhood  of  ten  shares,  but  the  number  of 
stockholders  obtained  is  considered  quite  equal  in  im- 
portance to  the  number  of  shares  sold.  These  small 
buyers  invest  on  the  theory  that  their  stock  will  yield  a 
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satisfactory  dividend  return  while  their  investment  will 
go  to  the  development  of  their  own  community.  Many 
purchases  of  stock  are  made  in  such  amount  as  to  pro- 
vide for  the  payment  of  lighting  or  power  bills  out  of 
dividends.  This  purchase  of  securities  by  consumers 
is  a  most  healthy  indication.  When  a  large  percentage 
of  its  consumers  are  security  holders  a  company  is 
indeed  built  on  a  rock  which  cannot  be  shaken.  It  is 
entirely  within  the  range  of  possibility  that  the  time 
is  not  far  distant  when  the  position  and  stability  of  a 
public  service  corporation  will,  in  part  at  least,  be 
judged  by  the  number  of  its  customer-ovraers. 


Public  utility  organizations  are  not  made — they  grow 
with  the  communities  which  they  serve.  Under  normal 
conditions  existing  in  a  domain  which  has  not  yet  ap- 
proached the  limitations  of  population  and  consequent 
community  wealth,  the  public  service  must  keep  ahead 
of  the  demand  of  the  consuming  public,  because  it  has 
been  proved  by  experience  and  statistics  that  population 
and  prosperity  invariably  follow  the  extensioft  of  the 
public  service.  It  is  unquestionably  true  that  a  public 
utility  organization  is  so  intimately  and  absolutely  inter- 
woven with  the  woof  and  warp  of  the  community  that 
the  relation   is  inseparable  and  intensely   co-operative. 


Relay  Selection  for  Large  Power  Systems 

Considerations  Governing  the  Choice  of  Relay  Layout  for  Generators, 
Feeders  and  Tie  Lines — Generators  and  Transformers  Usually  Protected 
From  Internal  Trouble  by  Differential  Relays  but  Not  by  Overload  Relays 

By  R.  F.  GOODING 

Superintendent  of  Construction  Tucker  &  Laxlon,  Cliarlotte,  N.  C. 


POSSIBLE  short  circuits  on  large  power  sys- 
tems, their  intensities  and  ways  to  limit  them, 
have  been  dealt  with  by  the  writer  in  pre- 
vious issues.*  It  is  appropriate,  therefore,  to 
go  a  step  farther  and  see  what  relay  layout  such  a 
system  would  need  in  order  to  insure  the  proper  opera- 
tion of  the  various  circuit  breakers.  For  no  matter  how 
carefully  the  breakers  may  be  selected  and  applied,  they 
cannot  function  properly  unless  the  relays  have  been 
just  as  carefully  applied.  The  setting  of  the  relays 
determines  the  sequence  in  which  the  different  breakers 
will  operate,  and  an  incorrect  setting  on  one  set  of 
relays  only  may  introduce  difficulties  in  that  entire  sec- 
tion of  the  system.  This  being  the  case,  the  question 
of  their  application  is  certainly  deserving  of  serious 
thought.  In  general  it  may  be  said  that  generators  are 
commonly  protected  against  internal  trouble  by  differ- 
ential relays,  but  not  by  overload  relays,  since  trouble 
on  lines  or  feeders  should  be  isolated  without  discon- 
necting the  generator  from  the  bus.  Radial  feeders 
are  best  protected  by  overload  relays,  while  the  reverse- 
power  relay  or  directional  relay  is  especially  applicable 
to  parallel  feeders.  Transformers,  like  generators,  are 
isolated  in  case  of  internal  trouble  by  means  of  differ- 
ential relays. 

The  original  purpose  of  relays  was  to  protect  the 
apparatus  on  any  circuit  in  case  of  trouble  in  that 
circuit.  The  idea  then  was  to  disconnect  this  appa- 
ratus at  once  in  order  to  prevent  its  partial  or  com- 
plete destruction.  Now,  however,  relays  have  a  second 
and  even  more  important  mission,  that  of  restoring  nor- 
mal conditions  to  the  system  at  large  in  the  shortest 
possible  time.  To  do  this  they  must  not  only  localize  the 
disturbance  as  much  as  possible  but  must  also  isolate 
the  ti'oubled  section  from  the  rest  of  the  system  with 
the  least  possible  disarrangement  to  the  system  proper. 
They  must  discriminate  between  overload  and  reversal 
of  power,  function  on  predetei-mined  unbalance  of  cur- 
rents, and,  above  all,  must  always  operate  in  their 
proper  time,  so  that  the  sequence  of  operations  will  not 
be  destroyed. 


In  order  to  determine  what  relays  to  apply  at  various 
points  on  such  a  system,  how  and  when  they  should 
operate,  etc.,  it  is  necessary  to  make  a  complete  and 
comprehensive  study  of  the  short-circuit  possibilities 
at  all  points.  This  can  be  done  as  outlined  in  the 
previous  articles  above  referred  to.  Where  it  is  con- 
venient to  use  a  calculating  tablet  this  would  be  simpler 
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FIG.  1 CONNECTING  DIFFERENTIAL  RELAYS  FOR  GENERATOR 

PROTECTION 

than  the  method  outlined.  However,  if  such  a  table  is 
not  to  be  had  the  method  proposed  before  will  be  found 
to  give  very  good  results. 

Knowing  the  short-circuit  values  at  different  parts 
of  the  system,  the  engineer  is  in  position  to  begin  the 
application  of  relays  for  each  particular  point  and  to 
determine  what  settings  the  different  relays  should  have 
in  order  that  they  may  function  in  just  their  proper 
time.  No  matter  how  carefully  these  data  have  been 
calculated  or  how  closely  the  relays  have  set,  there  will 
always  be  considerable  readjustment  necessary  before 
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the  relay  layout  on  a  large  system  will  operate  properly 
under  all  conditions.  It  will  usually  take  several  months 
•of  this  work  to  insure  proper  functioning  at  all  points. 
In  fact,  even  after  the  layout  is  working  satisfactorily 
a  change  in  the  load  at  one  point  occasioning  different 
transformer  capacity  may  change  the  setting  for  relays 
on  that  circuit,  and  this  different  setting  may  in  turn 
be  passed  on  to  several  other  points  in  that  section  of 
the  system.  Thus  the  study  of  relays  is  one  that  is 
never  ended. 

In  dealing  with  the  relays  for  this  supposed  system 
the  writer  will  indicate  what  arrangements  have  given 
the  best  service  to  operating  companies  under  condi- 
tions similar  to  those  assumed  in  these  articles.  Vari- 
ous  other  combinations   could   be   suggested,   but   only 
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FIGS.  2  AND  3 — OVERLOAD  RELAY  DIAGRAM  AND  REVERSE-POWER 
REI^Y  SCHEME  COMMONLY  APPLIED  TO  PARALLEL  FEEDERS 

the  ones  most  widely  used  for  similar  systems  will  be 
outlined  here.  The  relays  will  be  considered  first  for 
the  generators  and  then  on  through  varioiis  steps  of 
the  transmission  and  distribution  systems. 

Generator  Protection  by  Differential  Relays 

In  modern  stations  it  is  customary  to  have  no  over- 
load protection  for  the  generators.  The  generator  of 
today  is  built  in  a  sufficiently  sturdy  way  to  withstand 
a  .short  circuit  at  its  terminals  and  therefore  does  not 
need  the  overload  protection.  Moreover,  with  overload 
relays  on  the  generators  a  severe  short  circuit  close  to 
the  bus  might  trip  all  of  the  generators,  thus  dropping 
the  entire  load  of  the  station.  This  could  happen  only 
if  the  circuit  breaker  on  the  damaged  circuit  should 
"stick"  or  should  be  very  sluggish  in  opening.  Rather 
than  drop  the  entire  load  it  is  better  to  have  the  gen- 


erators stay  on  the  bus  and,  if  necessary,  let  the  short 
circuit  burn  itself  out,  which  will  usually  be  accom- 
plished in  very  short  order. 

If  for  any  reason  trouble  develops  within  the  gen- 
erator itself  means  must  be  provided  which  will  im- 
mediately disconnect  the  generator  from  the  bus,  and 
this  is  accomplished  by  the  use  of  differential  relays, 
as  shown  in  Fig.  1. 

Relays  Trip  Generator  Breaker 

In  this  scheme  all  the  generator  leads  are  brought 
out  of  the  machine  and  a  current  transformer  is  located 
on  each  leg  between  the  armature  coil  and  the  neutral. 
On  the  line,  or  load,  side  a  similar  transformer  is  put 
on  each  lead  between  the  generator  and  the  bus.  The 
secondaries  of  each  pair  of  similar  transformers  are 
then  connected  in  series,  so  that  the  current  merely  cir- 
culates. Across  these  secondaries  is  connected  an  over- 
load relay,  usually  with  0.5-amp.  to  1.5-amp.  coils. 
Under  normal  conditions  the  secondary  currents  are 
equal  and  there  is  no  current  through  the  relays.  But 
if  part  of  the  generator  winding  should  become  short- 
circuited  this  will  unbalance  the  currents  from  the  two 
current  transformers  on  that  particular  leg,  and  this 
unbalanced  current  will  then  be  forced  through  the 
overload  relay  for  that  circuit,  causing  it  to  close  its 
contacts  and  trip  the  circuit  breaker.  These  relays 
should  be  set  for  practically  instantaneous  operation,  at 
just  about  0.5  amp.  (unbalanced  current).  This  means 
that  with  0.5  amp.  or  10  per  cent  of  unbalanced  current 
the  generator  will  immediately  be  disconnected  from 
the  bus. 

Additional  wiring  (not  shown  here)  should  be  in- 
stalled in  order  that  operation  of  the  differential  relays 
shall  not  only  trip  the  generator  breaker  but  also  open 
the  generator  field  switch,  destroying  the  field  and  "kill- 
ing" the  generator  entirely.  Otherwise,  even  though 
the  generator  were  isolated  from  the  bus,  with  the  field 
circuit  still  closed,  it  would  be  generating  full  voltage 
and  would  destroy  at  least  part  of  its  winding  with 
its  own  power.  When  using  this  scheme  it  is  possible 
to  use  the  relay  transformers  for  meters  also,  but  this 
is  not  recommended,  the  usual  practice  being  to  supply 
separate  transformers  for  metering  purposes. 

Overload  Relays  for  Radial  Feeders 

Radial  feeders,  leaving  the  power  station  singly  and 
with  only  one  to  a  substation,  are  protected  by  plain 
overload  relays.  This  connection,  shown  in  Fig.  2,  is 
probably  the  best  known  and  most  widely  used  of  all  of 
the  different  i-elay  arrangements.  When  operating  as 
a  grounded  system  three  current  transformers  and 
three  relays  are  necessary  in  order  to  protect  against 
an  overload  or  ground  in  any  phase.  However,  if  the 
system  is  ungrounded  the  middle  transformer  and  relay 
may  be  omitted.  As  most  of  the  2,300-volt  distribution 
systems  are  ungrounded  the  two-relay  scheme  is  very 
widely  used  for  this  class  of  work. 

Very  often  there  are  parallel  feeders  running  from 
the  power  station  to  a  substation  and  then  on  to  addi- 
tional substations.  With  this  scheme  the  feeders  leav- 
ing the  power  station  and  successive  substations  would 
be  equipped  with  overload  relays,  and  reverse  power 
relays  would  be  placed  on  the  circuits  entering  the 
various  substations.  The  standard  connection  for  the 
reverse  power  relays  is  shown  in  Fig.  3.  Three 
relays  are  required  in  all  cases,  and,  as  the  "vector 
relations"  of  Fig.  3  show,  the  current  must  lead  the 
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voltage  by  30  deg.  This  particular  type  of  relay  is 
i-eally  an  overload  and  reverse  power  relay  combined, 
or,  as  the  manufacturers  style  it,  a  directional  relay. 
Were  it  not  for  the  overload  feature  the  slightest  re- 
versal of  power  would  trip  the  breakers,  but,  arranged 
as  it  is,  it  can  be  set  to  function  at  any  predetermined 
amount  of  reversal.  In  many  cases  a  reversal  of  full 
load  (5  amp.  secondary  current)  on  the  circuit  might 
be  permissible,  in  which  event  these  relays  would  be 
set  so  as  to  pass  this  much  power  in  the  reverse  direc- 


with  delta-delta  or  star-star  than  with  a  combination 
of  delta-star  or  vice  versa. 

A  new  relay  has  been  developed  called  a  polyphase 
differential  power  relay  which  simplifies  the  "phasing- 
out"  work  very  much.  It  consists  of  two  polyphase 
wattmeter  elements  on  a  common  shaft  and  arranged 
so  that  their  torques  are  opposing.  One  of  these  poly- 
phase elements  is  connected  to  the  high  side  of  the 
bank,  the  other  to  the  low  side,  care  being  exercised  to 
have  their  torques  in  opposition.  Under  normal  con- 
ditions, their  torques  being  equal  and  in  opposite  direc- 
tions, the  resultant  torque  on  the  shaft  will  be  zero  and, 
of  course,  there  is  no  tendency  to  trip  the  breakers. 
But  if  trouble  develops  in  one  side  of  the  bank  this  will 
immediately  unbalance  the  torques  from  the  two  sides  of 
the  bank,  and  when  this  unbalanced  torque  reaches  a 
predetermined  value  the  relay  contacts  will  close,  trip- 
ping both  breakers  and  completely  isolating  the  bank 
from  the  line.  One  big  advantage  of  this  relay  is  that 
it  can  be  used  with  equal  facility  on  delta-delta,  star- 
star,  delta-star  or  star-delta  banks.  Another  thing  in 
its  favor  is  that  the  potential  from  the  low  side  of  the 
bank  may  be  used  for  both  of  the  polyphase  elements, 
thus  eliminating  potential  transformers  on  the  high 
side. 

The  chief  claim  for  differential  protection  for  trans- 
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FIGS.  4,  5  AND  6 — APPLYING  DIFFERENTIAL  RELAY   PROTECTION    TO   TRANSFORMERS    CONNECTED 
DELTA-DELTA,  STAR-DEaL,TA  AND  STAR-STAR 


tion,  but  to  trip  on  any  reversal  greater  than  this.  As 
will  be  seen  later,  the  reverse  power  or  directional  relays 
play  a  very  important  part  in  the  protection  of  parallel 
feeders  between  stations. 

Differential  Relays  Also  Applied  to 
Transformers 

The  usual  method  with  transformer  banks  is  to  omit 
overload  relays  and  rely  on  differential  protection,  as 
was  done  in  the  case  of  the  generators.  Fig.  4  shows 
such  connections  for  a  delta-delta  bank,  while  Fig.  5 
is  for  a  delta-.star  bank  and  Fig.  6  for  a  star-star  bank. 
With  a  delta-star  or  star-delta  bank  this  scheme  requires 
special  ratio  transformers  and  requires  considerable 
extra  work,  "phasing  out,"  etc.  The  "phasing  out"  must, 
of  course,  be  done  with  any  arrangement,  but  is  easier 


formers  is  that  it  will  isolate  a  bank  before  the  internal 
trouble  has  had  time  to  develop  into  a  serious  short 
circuit  and  by  lessening  the  damage  done  to  the  wind- 
ings will  make  the  repair  work  that  much  less.  Some 
engineers,  however,  state  that  it  takes  as  much  work 
to  replace  one  coil  as  to  replace  several,  and  for  this 
reason  they  supply  straight  overload  protection  on  all 
transformer  banks.  General  practice,  however,  seems 
to  favor  keeping  the  damage  as  slight  as  possible,  and 
for  this  reason  differential  protection  is  very  widely 
used. 

In  an  early  issue  this  discussion  will  be  completed 
with  an  analysis  of  the  action  of  reverse-power  relays 
on  parallel  feeders  and  a  discussion  on  the  choice  of 
relays  for  a  typical  system  of  stations,  lines  and  sub- 
stations. 
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Liiiiitutions  of  Interconnection 

Rupturing  Capacity  of  Oil  Switches  Under  Short-Cir- 
cuit Conditions  Limits  Interconnection  Unless 
Plants  Are  Well  Distributed 

By  E.  C.  Stone 

Assistant  to  General  Manager  Duciuesne  Light  Company, 
Pittsburgh.  Pa. 

INTERCONNECTION  by  its  very  nature  always 
mean.s  a  greater  concentration  of  power  at  one  point 
under  short-circuit  conditions,  and  the  entire  plant  of 
both  interconnecting  systems  must  be  mechanically  and 
electrically  able  to  withstand  the  increased  strains.  At 
the  present  time  it  is  fair  to  assume  that  the  short- 
circuit-breakinp:  capacity  of  the  oil  circuit  breaker 
marks  this  limit.  The  manufacturer's  rating  of  the 
largest  breakers  made  today  indicates  a  rupturing 
capacity  of  approximately  1,500,000  kva.,  which  is  high 
enough  by  a  considerable  margin  to  take  care  of  most 
systems  that  can  be  operated  in  parallel  at  the  present 
time.  The  time  does  not  seem  far  away,  however,  when 
present-day  oil  circuit  breakers  will  be  outgrown,  and 
it  may  become  necessary  even  to  separate  the  systems  of 
single  large  companies  into  parts. 

To  get  an  accurate  idea  of  some  of  the  limits  the 
writer  has  made  estimates  on  the  future  development  of 
a  system  similar  to  the  present  system  of  the  Duquesne 
Light  Company.  It  was  assumed  that  the  various 
generating  units  of  the  power  plants  would  be  operated 
through  individual  transformer  banks  in  parallel  on  the 
66,000-volt  bus  only,  and  that  the  entire  transmission 
system,  operating  at  6G,000  volts,  would  be  connected 
in  parallel.  Thu.s  connected  each  60,000-kw.  unit  would 
be  able  to  deliver  into  a  short  circuit  at  the  high-tension 
bus  an  instantaneous  current  of  3,400  amp. 

Under  these  conditions  the  largest  oil  circuit  breakers 
now  built  would  just  about  break  the  short-circuit  cur- 
rent of  240,000  kw.  of  generating  capacity.  If,  how- 
ever, this  generating  capacity  could  be  divided  equally 
between  two  power  plants  60  miles  (96  km.)  apart  and 
tied  together  by  ample  line  capacity  the  combined 
capacity  of  the  two  plants  could  be  360,000  kw.  without 
the  maximum  short  circuit  exceeding  the  capacity  of  the 
circuit  breaker. 

Safe  Parallel  Operation  Dependent  on 
Load  Concentration 

In  other  words,  the  maximum  amount  of  generating 
capacity  that  can  be  operated  in  parallel  on  a  given 
system  depends  to  a  considerable  degree  on  the  con- 
centration of  the  load.  Although  240,000  kw.  is  the 
maximum  capacity  that  can  be  operated  in  parallel  on 
a  single  bus,  it  might  be  perfectly  practicable  to  operate 
three  or  four  times  that  capacity  in  parallel  if  it  were 
located  in  several  plants  separated  over  a  distance  of 
150  miles  or  200  miles  (278  km.  to  370  km.). 

Assuming  a  system  of  this  type  consisting  of  two 
power  plants  of  180,000  kw.  each,  connected  in  parallel 
through  60  miles  of  transmission,  if  synchronous  con- 
den.sers  were  installed  at  the  substations  along  the  trans- 
mission line  of  sufficient  capacity  to  increase  the  power 
factor  of  the  load  from  80  per  cent  to  90  per  cent  these 
synchronous  condensers  would  cause  an  increase  of  25 
per  cent  or  30  per  cent  in  the  maximum  instantaneous 
short-circuit  current  which  could  develop  on  the  system. 

A  major  element  in  determining  the  magnitude  of 
short  circuit  which  can  develop  is  the  reactance  of  the 


system.  From  this  point  of  view  alone  the  higher  the 
reactance  the  better  the  condition.  Very  high  reactance, 
however,  introduces  problems  of  voltage  regulation, 
power  factor  and  synchronizing  power.  In  this  connec- 
tion, however,  it  is  interesting  to  consider  what  would 
happen  if  the  natural  reactance  of  this  system  were 
doubled.  The  favorable  effect  would,  of  course,  be  to 
cut  the  maximum  short-circuit  current  in  half.  The 
undesirable  effect  would  be  to  increase  seriously  the 
voltage  regulation  of  the  system  and  introduce  an  addi- 
tional reactive  component  into  the  load  at  the  power 
stations.  If,  however,  synchronous  condenser  capacity 
sufficient  to  raise  the  power  factor  of  the  load  to  unity 
could  be  installed  the  original  voltage  regulation  would 
be  restored  and  the  power  factor  of  the  system  suffi- 
ciently improved  more  than  to  offset  the  additional 
wattless  component  due  to  the  high  line  reactance.  The 
maximum  short-circuit  current,  including  that  due  to 
the  increased  synchronous  condenser  capacity,  would  be 
about  75  per  cent  of  what  it  was  before  the  reactance 
was  increased. 

In  order  that  power  plants  may  operate  satisfactorily 
in  parallel  when  tied  together  through  a  transmission 
system  the  synchronizing  power  of  this  system  must 
be  adequate ;  that  is,  the  capacity  of  the  transmission 
lines  must  be  sufficient  to  permit  of  a  free  flow  of 
corrective  current  between  plants  great  enough  to  hold 
them  solidly  in  step. 

In  .general,  the  larger  the  capacity  of  an  intercon- 
nected system  the  greater  will  be  the  ratio  of  peak 
load  that  can  be  safely  carried  to  the  installed  generating 
capacity  and  the  nearer  will  be  the  ratio  of  the  average 
load  on  the  machines  actually  in  service  from  hour  to 
hour  to  their  rated  capacity.  Both  of  these  facts  make 
for  economy. 

Interconnection  for  Switching  Purposes 

So  far  interconnection  has  been  discussed  from  the 
point  of  view  of  permanent  parallel  operation.  Where 
this  is  not  practicable  because  of  the  presence  of  some 
of  the  limitations  referred  to  already,  or  for  other 
reasons,  temporary  parallel  operation  for  switching 
purposes  sometimes  proves  very  desirable.  For  instance, 
where  the  necessary  synchronizing  power  is  not  avail- 
able for  permanent  parallel  operation  it  is  possible  for 
a  few  moments  to  parallel  in  the  two  systems  and  to 
switch  over  desired  load  from  one  system  to  the  other 
without  interruption.  It  is  surprising  how  successfully 
this  can  be  done  on  strings  of  line  with  an  almost 
negligible  synchronizing  power.  In  almost  any  case 
the  two  systems  will  stay  together  for  the  comparatively 
short  time  necessary  to  complete  the  transfer  of  the 
load.  They  should  then  be  immediately  cut  apart.  For 
this  sort  of  operation  the  question  of  the  capacity  of 
oil  switches  over  the  system  in  general  is  less  important, 
since  the  chance  of  a  short  circuit  developing  at  the 
moment  when  the  two  plants  are  in  parallel  is  quite 
remote.  However,  the  switches  at  the  particular  points 
where  paralleling  is  to  be  done  and  the  load  transfer 
effected  should  be  adequate.  Elsewhere  it  is  probably 
safe  to  provide  switches  only  large  enough  to  handle  the 
short  circuits  of  the  generating  capacity  permanently 
back  of  them. 

Where  interconnection  of  a  major  to  a  minor  power 
system  is  considered  the  minor  system  will  presumably 
be  connected  to  the  major  system  through  a  bank  of 
step-down  transformers.  These  transformers  must 
not  only  be  of  sufficient  capacity  to  handle  the  load  to  be 
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taken  from  the  major  system  but  must  be  large  enough 
for  their  reactance  to  be  sufficiently  low  to  permit  of 
ample  synchronizing  power  to  hold  the  local  generators 
in  step  with  the  major  system.  This  last  factor  will 
require  consideration,  particularly  when  the  amount  of 
power  to  be  taken  from  the  major  system  is  small  com- 
pared with  the  capacity  of  the  local  plant.  The  pos- 
sibility of  the  connection  with  the  high-voltage  system 
transiently  raising  the  voltages  of  the  local  system  must 
also  be  considered.  Where  the  ratio  of  transformation 
is  high,  from  say  66,000  volts  to  11,000  volts  or  possibly 
2,300  volts,  it  is  probably  necessary  as  a  protective 
measure  to  ground  the  neutral  of  the  transformers  on 
one  side  or  the  other.  The  greatest  safety,  of  course, 
is  obtained  when  the  ground  is  on  the  low-voltage  side. 

Voltage  Regulation  Is  Important 

The  effect  of  the  voltage  regulation  of  the  major 
system  must  also  be  considered,  and  it  must  be 
remembered  that  this  will  be  added  to  the  voltage  regula- 
tion of  the  local  system.  This  may  necessitate  the  intro- 
duction of  some  sort  of  additional  local  voltage  regula- 
tion, which  may  be  accomplished  by  the  installation  of 
synchronous  condensers  at  the  step-down  transformers 
or  by  the  use  of  induction  regulators  on  the  various 
feeders,  or  by  a  combination  of  both  of  these  methods. 

The  present  tendency  in  the  use  of  electric  power  is 
toward  more  refined  equipment  which  i-equires  closer 
voltage  regulation.  This  is  true  in  the  fields  of  both 
power  and  heating  apparatus  as  well  as  in  lighting.  The 
question  of  voltage  regulation  is  thus  becoming  more 
and  more  important,  and  too  much  emphasis  cannot  be 
laid  on  the  necessity  of  providing  uniformly  good 
voltage  for  all  users  of  central-station  power. 

Due  consideration  must  be  given  to  the  rupturing 
capacity  of  oil  circuit  breakers  on  the  local  system. 
Even  though  the  capacity  of  the  feeding  transformer 
bank  is  no  greater  than  the  capacity  of  the  generating 
plant  shut  down,  the  lower  reactance  of  the  transformers 
will  probably  permit  much  heavier  short-circuit  currents 
to  develop.  If  the  circuit  breakers  installed  are  not 
adequate  a  large  amount  of  very  annoying  trouble  is 
bound  to  develop. 

Ill  operating  a  small  power  plant  on  a  major  power 
system  considerable  attention  can  properly  be  given  to 
governor  setting.  It  the  governor  is  properly  adjusted 
the  smaller  plant  will  run  along  on  an  almost  constant 
load,  leaving  the  larger  system  to  handle  the  swings. 
This  will  materially  improve  the  local  boiler  operation. 

In  running  a  small  plant  in  parallel  with  a  larger 
system  it  is  quite  essential  that  the  voltage  regulation 
of  the  larger  system  be  fairly  good;  otherwise  there 
will  be  a  tendency  to  hunting  due  to  sudden  changes  in 
phase  displacement  caused  by  the  poor  regulation  of 
the  major  system. 

The  interconnection  of  a  major  to  a  minor  system 
when  the  minor  system  does  not  generate  is  much 
simpler  than  the  preceding  case,  since  the  problems  of 
parallel  operation  of  the  smaller  plant  do  not  need  to 
be  considered. 

In  this  case  the  essential  points  are  the  proper  pro- 
tection of  the  system  from  high-tension  disturbances 
through  grounding  of  the  neutral,  the  proper  solution  of 
the  voltage  problem  by  the  use  of  synchronous  con- 
densers and  induction  regulators,  and  the  installation  of 
circuit  breakers  of  adequate  rupturing  capacity  to  take 
care  of  the  conditions  arising  from  being  connected  to 
the  larger  systems. 


It  will  not  always  be  found  necessary  to  ground  the 
neutral  at  the  point  of  connection  with  the  major 
system,  but  conditions  should  always  be  studied  in 
regard  to  this  point  and  the  protection  of  the  grounded 
neutral  should  be  provided  when  found  necessary. 

There  is  already  in  operation  in  the  New  England 
States  an  interconnected  system  embracing  a  consider- 
able number  of  power  plants  varying  over  a  consider- 
able range  of  capacity  and  including  both  steam  and 
hydraulic.  On  this  system  a  distinct  saving  in  plant 
capacity  required  to  handle  the  load  and  in  costs  of 
producing  energy  is  made  by  parallel  operation.  If  the 
superpower  project  for  the  Eastern  district  is  carried  out 
as  contemplated  all  of  these  stations  and  many  others 
will,  of  course,  be  tied  in  to  the  superpower  system. 

This  subject  was  also  discussed  at  a  recent  meeting 
of  the  Transmission  and  Distribution  Section,  Ohio 
Electric  Light  Association. 


Electrification  of  the  Upper 
Rhone  District 

NATIONAL  and  complete  hydro-electric  development 
of  the  Upper  Rhone,  which  now  serves  two  Swiss 
plants  rated  at  18,000  hp.  and  three  French  plants,  of 
which  the  largest,  at  Lyons,  is  of  30,000  hp.,  while  a 
plant  of  the  same  rating  as  the  last  named  is  being 
erected  to  transmit  power  to  Le  Creusot  at  130,000 
volts,  has  for  a  considerable  time  been  the  concern  of 
the  French  authorities.  The  difficulties,  says  the 
French  Commission  in  the  United  States,  have  been 
principally  those  of  the  choice  of  the  right  place  to 
build  barrages.  A  joint  agreement  with  Switzerland  for 
the  use  of  Lake  Geneva  as  a  regulator  for  the  Rhone  has 
been  made.  The  increase  in  the  level  of  Lake  Geneva 
brought  about  in  1918  has  added  63,000,000  kw.-hr. 
to  France's  power  supply  and  13,500,000  kw.-hr.  to 
Switzerland's. 

Switzerland,  which  wishes  to  see  the  Rhone  open  to 
navigation  and  which  cannot  undertake  the  expenditure 
necessary  to  the  regulation  of  the  lake  to  permit  this, 
has  been  more  than  willing  to  enter  into  any  agreement 
proposed. 

An  electrical  engineer  employed  by  the  French 
government  to  examine  water-power  possibilities  of  the 
Upper  Rhone,  estimated  that  the  fall  of  69  m.  at 
Frontiere  Genissiat  would  make  available  200,000  hp. ; 
that  the  fall  of  Eilloux,  of  7  m.,  would  make  available 
164,000  hp.;  that  the  fall  at  Boursin-Maty,  of  19  m., 
would  make  available  53,000  hp. ;  that  the  fall  at  Chanar- 
Brens,  of  19  m.,  would  make  available  24,500  hp. ;  that 
the  fall  of  Tremurs-Groslee,  of  12  m.,  would  make  avail- 
able 297,000  hp. ;  that  the  fall  of  Sault-Villette  d'Authon, 
of  12  m.,  would  make  available  29,700  hp.,  a  grand  total 
available  of  395,000  hp. 

This  total  would  make  available  4,000,000,000  kw.-hr. 
per  annum,  which  would  equal  a  saving  in  coal  of  4,000- 
000  or  5,000,000  tons  per  annum. 

Concessions  for  the  construction  of  plants  at  all  of 
the  falls  mentioned  above  have  been  obtained  from  the 
French  government  and  the  work  of  construction  has 
actually  started  on  the  first  four.  Plants,  the  French 
authorities  say,  will  have  been  constructed  at  all  of  the 
falls  by  the  end  of  1925,  and  the  whole  of  the  great 
industrial  region  in  the  neighborhood  of  the  Upper 
Rhone  will  then  be  served  with  a  comparatively  cheap 
electric  power. 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Co-operation  of  Technical  and  Practical  Men 
in  Industry 

To  the  Editor  of  the  ELECTRICAL  World  : 

Sir:  During  these  days  of  industrial  readjustment 
there  is  an  opportunity  to  give  more  careful  considera- 
tion to  the  problem  of  the  relation  of  the  technically 
trained  man  to  the  man  following  a  trade.  Many  con- 
siderations in  the  past  months  have  brought  this  mat- 
ter into  the  foreground.  Readjustments  of  wages, 
salaries  and  working  conditions  to  meet  the  high  cost  of 
living  have  injected  increased  interest  into  the  situation 
as  to  whether  proper  recognition  has  been  made  of  the 
relative  value  of  these  two  groups  of  men. 

During  the  past  year,  on  convention  platforms  as  well 
as  on  graduating  platforms,  the  old  skeleton  of  the 
"white  collar  versus  the  overalls"  has  been  dragged  out, 
and  after  rattling  it  a  few  times  it  has  been  left  without 
any  real  diagnosis  being  made  or  any  verdict  rendered. 
There  would  seem  to  be  no  ground  for  believing  that 
the  relation  of  the  technical  graduate  to  the  man  who 
has  mastered  his  trade  in  the  shop  is  one  of  antagonism, 
or  that  it  should  be.  Both  men  are  needed  today  in 
solving  the  great  problems  of  development  and  conserv- 
ing our  resources,  and  both  will  find  opportunity  to 
serve  in  these  days  of  "super-achievement"  as  industry 
launches  out  into  a  new  era  of  activity.  The  two  men 
are  called  to  work  in  different  atmospheres,  but  both 
must  have  constructive  minds. 

That  there  has  been  more  or  less  misunderstanding 
between  these  two  groups  is  evident.  I  recently  heard 
an  address  given  by  a  man  skilled  in  construction  work 
in  which  he  said  that  college  graduates  in  his  employ 
did  not  know  how  to  light  a  blowtorch.  How  many 
schools  today  would  draw  a  large  enrollment  if  they 
put  on  a  course  on  "blowtorch  engineering"?  The  car- 
toonist takes  delight  in  picturing  the  agricultural  col- 
lege graduate  trying  to  milk  a  cow  on  the  wrong  side 
and  in  similar  gibes  at  college  men.  Such  things  are 
not  a  criterion  of  the  standards  by  which  to  measure 
a  technical  graduate.  The  existence  of  the .  blowtorch 
has  only  been  made  possible  by  careful  and  patient 
investigation  of  the  laws  that  govern  combustible  mate- 
rial and  how  they  may  be  controlled.  Such  investiga- 
tion, accompanied  many  times  by  sacrifice,  has  been 
carried  out  by  the  technically  trained  man.  The  problem 
of  a  new  supply  of  energy  to  lake  the  place  of  our  coal 
as  its  quantity  becomes  limited  will  be  left  to  the 
technical  man  to  solve. 

If  tTie  man  in  the  shop  looks  at  the  college-trained 
man  as  a  sort  of  an  overgrown  mushroom  and  in  return 
the  graduate  looks  at  the  shopman  as  a  mere  machine, 
then  both  are  wrong.  It  is  easy  to  overestimate  one's 
self  and  underestimate  the  other  fellow.  Organizations 
have  reported  that  recent  graduates  have  applied  for 


situations  and  have  expressed  their  willingness  to  work 
for  salaries  ranging  from  $8,000  to  $10,000  a  year! 
Both  groups  should  feel  that  their  training  is  not  a 
mark  of  complete  fitness  for  being  useful,  but  rather 
the  laying  of  a  cornerstone  for  building  upon,  through 
co-operation,  in  order  to  produce  more  efficiently  that 
which  satisfies  the  needs  of  mankind. 

How  can  this  spirit  of  co-operation  be  fostered?  I 
know  of  a  large  electrical  manufacturing  company — 
and  it  is  perhaps  only  one  of  many- — that  pays  cash 
prizes  to  the  men  at  the  bench  for  such  suggestions  as 
are  of  value  in  the  making  of  a  machine  part.  Under 
such  a  plan  the  machinist  develops  the  power  of  con- 
structive thinking,  becomes  more  valuable  to  his  em- 
ployer and  lays  the  foundation  for  greater  recognition 
in  directing  the  particular  industry  in  which  he  is  en- 
gaged. Some  of  our  colleges  are  working  hand  in  hand 
with  the  manufacturers  in  adopting  a  program  which 
gives  the  student  alternate  training  in  the  classroom  and 
in  the  shop.  The  student  gets  a  better  appreciation  of 
the  atmosphere  that  surrounds  the  man  in  the  factory 
and  prepares  the  way  for  cordial  relations  in  the 
future  as  he  graduates  and  enters  his  chosen  profession. 

The  discussions,  then,  of  our  convention  speakers,  of 
the  classroom  instructors  and  of  the  press  should  not 
only  be  along  the  line  of  evaluating  men  according  to 
the  work  which  they  select  as  their  chosen  vocation,  but 
also  should  emphasize  that  the  work  of  planning  is  equal 
in  importance  with  the  work  of  executing  the  plans,  and 
that  to  insure  the  success  of  either  there  must  be  the 
friendliest  co-operation  between  the  two  classes  of 
workers.  Howard  D.  Matthews, 

Head  of  Electrical  Design  Department. 
School  of  Engineering  of  Milwaukee, 

Milwaukee,  Wis. 


Refilling  Fuses  Is  Hazardous 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  the  issue  of  the  Electrical  World  dated 
April  9  an  article  by  H.  S.  Rich  describes  "methods  for 
refilling  inclosed  fuses,"  and  the  apparent  assumption 
is  that  by  following  the  pi'actices  set  forth  a  correct 
and  safe  fuse  can  be  insured.  This  illustrates  a  too 
common  misapprehension  regarding  the  character  and 
requirements  of  fuses,  many  people  believing  that  any 
fuse  is  good  enough  if  it  is  anywhere  near  the  sup- 
posed current  capacity  rating.  The  research  work  in 
the  development  of  fuses  by  standard  manufacturers 
would  have  been  wasted  effort  if  this  were  true.  The 
very  definite  requirements  for  the  construction  and 
safe  operation  of  fuses  as  demanded  by  the  Under- 
writers' Code  and  Underwriters'  Laboratories'  stand- 
ards are  based  upon  the  knowledge  that  a  proper  fuse 
cannot  be  produced  without  careful  manufacture  and 
testing. 

These  rules  are  the  result  of  years  of  study  and  ex- 
perience which  have  shown  fuse  making  to  be  both  an 
art  and  a  fairly  exact  science.  Equivalent  results 
cannot  be  obtained  by  the  rough-and-ready  means  de- 
scribed by  Mr.  Rich,  and  as  a  fuse  is  essentially  a 
protective  device  and  usually  the  only  one  in  a  circuit, 
the  unwisdom  of  attempting  to  refill  fuses  with  so- 
called  "fuse  wire"  should  be  self-evident.  It  is  un- 
fortunate that  this  fuse  wire  is  sold  as  it  is,  marked, 
for  instance,  "tested  10-amp.  fuse  wire."  Whether 
such  wire  will  fuse  at  more  or  less  than  10  amp.  de- 
pends upon  the  length  of  the  piece  employed,  the  man- 
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ner  of  attachment  to  its  terminals,  the  mass  and  sur- 
face of  those  terminals  and  the  packing  or  filler,  if  any, 
surrounding  it,  to  mention  only  the  more  important 
items.  The  performance  on  short  circuit  of  a  fuse  re- 
filled with  such  fuse  wire  or  with  other  home-made  ele- 
ments is  exceedingly  doubtful.  E.xperience  has  shown 
that  changes  in  the  fusible  element  far  less  radical 
than  this  will  very  often  wholly  alter  the  operation  of 
a  fuse  and  make  it  unsafe  and  unreliable. 

In  listing  non-renewable  fuses  (one-time  fuses)  the 
Underwriters'  Laboratories  states  that  the  manufac- 
turers are  prepared  to  refill  them,  marking  and  guar- 
anteeing them  as  to  ratings  and  operation  upon  the 
same  basis  as  new  fuses.  Recognition  of  refilled  fuses 
extends  only  to  fuses  thus  refilled  by  their  original 
manufacturers.  Renewable  fuses  are  approved  only 
when  used  with  renewal  links  made  by  the  fuse  manu- 
facturer for  his  own  particular  casings.  These  limita- 
tions are  made  not  to  give  business  to  the  listed  fuse 
makers,  but  because  fuses  refilled  by  others  than  real 
fuse  experts  are  almost  certainly  hazardous. 

The  abuse  of  fuses  constitutes  perhaps  the  greatest 
evil  and  hazard  in  the  present  use  of  electricity  and 
one  which  underwriters  and  municipal  inspectors  are 
unable  to  control  with  any  great  success.  It  is  most 
unfortunate  that  the  public,  alreadv  too  prone  to  dis- 
regard safety  rules,  should  be  encouraged  by  advice 
like  that  offered  by  Mr.  Rich  to  practice  a  false  economy 
at  the  expense  of  all  reliability  in  the  operation  of 
fuses  and  at  the  risk  of  destroying  the  value  of  the  sole 
protective  device  in  electrical  circuits. 

Those  who  are  disturbed  by  the  reported  large  num- 
ber of  electrical  fires  and  the  resulting  losses  may  well 
ask  whether  the  abuse  of  fuses  is  not  one  of  the  prime 
causes  and  whether  it  is  not  very  probable  that  fuses 
refilled  as  described  in  the  article  rpferred  to  are  fre- 
quent causes  of  fire.  Dana  Pierce, 
Underwriters'  Laboratories,  Vice-Pi-esident. 

New  York  City. 

[The  Electrical  World  agrees  with  Mr.  Pierce's 
contention  that  safety  is  a  paramount  consideration  in 
the  fusing  of  circuits  and  welcomes  the  opportunity  to 
say  that  it  does  not  indorse  the  practice  of  refilling  non- 
renewable fuses  except  under  expert  supervision  such  as 
is  afforded  by  the  fuse  manufacturers. — Editor.] 


Effect  of  Static  Discharge  on  Telephone,  Telegraph 
and  Power  Circuits 

To  the  Editor  of  the  Electrical  World: 

Sir:  On  March  .5,  during  an  ordinary  electrical 
storm,  a  violent  electrical  aerial  discharge  occurred  at 
Kendalls,  Wis.  It  had  the  results  and  characteristics  of 
an  explosion  of  dynamite  or  some  other  high  explosive. 
At  first  it  was  thought  a  store  of  dynamite  had  exploded, 
but  upon  investigating  it  was  found  that  the  occurrence 
was  entirely  an  electrical  phenomenon.  Unlike  an 
ordinaiy  electrical  discharge,  it  was  not  concentrated  at 
any  point,  but  was  distributed  over  quite  an  area.  The 
concussion  was  so  severe  that  in  nearly  every  business 
building  from  two  to  sixteen  window  panes  were 
shattered.  A  window  was  completely  blown  out  of  the 
Chicago  &  Northwestern  depot. 

Overhead  circuits,  such  as  telephone,  telegraph  and 
power  lines,  were  nearly  all  aflfected.  The  telegraph 
circuits  routed  along  the  Chicago  &  Northwestern  right- 
of-way  were  all  grounded  in  air-gap  protectors  in  the 
Northwestern  station.  The  insulated  copper  ground 
wire  between  the  protectors  and  ground  connections  was 


fused,  several  holes  were  blown  through  the  insulation, 
and  the  molten  copper  metal  was  completely  blown  out 
of  the  insulating  covering.  Isolated  parts  of  the  tele- 
phone equipment  used  for  train  dispatching  were 
burned  and  destroyed.  The  bottom  of  the  cable  box  at 
the  open-wire  terminal,  which  is  about  150  ft.  fi-om  the 
station,  was  completely  blown  out,  but  otherwise  box 
and  equipment  were  uninjured. 

Virtually  all  telephone  circuits  at  Kendalls  and  its 
immediate  vicinity  were  put  out  of  service  by  this 
storm.  The  relays  controlling  the  crossing  bells  on  the 
Chicago  &  Northwestern  Railway  were  burned  so  that 
the  bells  rang  continuously,  which  added  to  the  con- 
fusion. In  the  power  house  supplying  electrical  energy 
for  the  city  of  Kendalls  the  switches  on  the  power 
board  were   twisted   into   irregular   shapes  and  forms. 

Charles  T.  Reisz. 
Western   Union   Telegraph    Company, 

Chicago,  111. 

Influence  of  Iron  on  the  Temperature  Coefficient 
of  Manganin 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  important  bearing  of  iron  on  the  tem- 
perature coefficient  of  manganin  was  first  pointed  out, 
so  far  as  I  am  aware,  by  M.  A.  Hunter  and  J.  W.  Bacon.* 
Recently  Dr.  E.  B.  Rosa  of  the  Bureau  of  Standards 
reported  in  this  journalf  that  manganese  between  the 
limits  from  9  to  13  per  cent  has  no  effect  on  the  tem- 
perature coefficient  of  resistance,  but  that  the  presence 
of  iron  affects  it  to  a  considerable  degree  and  up  to  1  per 
cent  improves  the  temperature  coefficient  of  the  result- 
ing alloy. 

The  serious  shortage  of  manganin  caused  by  the  war 
has  caused  great  progress  in  the  manufacture  of  man- 
ganin in  Japan,  and  recently  I  have  had  opportunities 
to  test  several  home-made  samples.  As  the  tested 
samples  contain  iron  in  much  wider  range  than  those 
reported  by  Dr.  Rosa,  it  may  be  of  interest  to  give  a 
short  account  of  my  results. 

To  measure  the  temperature  coefficient  the  wire  was 
wound  on  a  crossed  mica  frame  and,  after  being  thor- 
oughly coated  with  shellac,  was  annealed  by  heating  in 
an  electric  oven  at  150  deg.  C.  for  a  period  of  fifteen 
hours.  This  process  of  annealing  was  found  to  be 
indispensable  in  order  to  obtain  consistent  temperature- 
resistance  relations. 

No  parallelism  between  the  iron  content  and  the  tem- 
perature coefficient  of  resistance  was  observed.  This 
seems  to  be  due  to  the  influence  of  the  larger  amounts 
of  nickel  and  manganese  contained  in  the  tested  samples. 
It  was  found,  however,  that  the  presence  of  iron  to  an 
extent  more  than  1.5  per  cent  is  harmful  to  the  result- 
ing alloy. 

Commercially  pure  nickel  and  manganese,  even  the 
best  samples,  are  rarely  free  from  iron,  so  that  there  is 
little  danger  that  the  resulting  alloy  will  contain  too 
small  an  amount  of  iron.  Hence  in  making  manganin 
special  care  should  be  taken  to  make  the  iron  content 
less  than  the  amount  just  stated. 

Owing  to  the  large  amount  of  nickel,  the  tested  sam- 
ples   showed   high    thermo-electromotive   force   against 
copper,  and  the  thermo-emf.  is  approximately  propor- 
tional to  the  amount  of  nickel.  Dr.  JUICHI  Obata. 
Electrotechnical  Laboratory, 

Department  of  Communications,  Tokyo. 


'Chemical  and  Metallurgical  Engineering.  Vol.  21   (1919),  p.  520. 
tELECTRicAL  WoRLD,  Vol.  75   (1920),  page  941. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


An  Outdoor  Meter  Installation  for 
Suburban  Customers 

SOJIE  small,  serviceable  and  inexpensive  outdoor 
meter  installations  for  single-phase,  2,300-voIt  lines 
were  required  recently  by  the  meter  department  of  the 
Empire  District  Electric  Company  at  Joplin,  Mo.  City 
primaries    had    been    extended    at    different    points    to 


Meter  mounfect  in 
olct  P  T  case 


Current  transformer 
in  oM  P.  Tease 


INEXPENSIVE    OUTDOOR    METERING    INSTALLATION 

supply  suburban  farmhouses,  the  farm  consumers 
agreeing  to  stand  the  line  and  transformer  losses  by 
being  metered  at  the  town  border.  The  following 
method  was  used  with  success: 

The  cases  and  covers  were  obtained  from  two  2,000/ 
100-volt  discarded  potential  transformers.  In  front  of 
one  case  and  near  the  center  a  space  equal  approxi- 
mately in  size  to  that  of  a  meter  dial  was  drilled  out 
and  sealed  with  a  glass  plate  from  the  inside.  A  5-amp., 
110-volt  meter  was  prepared  by  removing  the  busbar 
on  the  middle  terminals  and  then  calibrating,  particular 
care  being  taken  with  the  light-load  adjustment.  This 
meter  with  the  current  and  potential  leads  attached  was 
fastened  in  the  case  by  means  of  a  bolt  through  the 
back  of  the  case  in  such  a  position  that  the  dial  was 
opposite  the  glass-covered  opening  and  thus  could  easily 
be  read.  The  current  leads  were  brought  out  of  the  case 
on  one  side  through  the  original  bushings,  and  the 
potential  leads  on  the  other  side.  In  the  second  trans- 
former case  a  10-amp.  to  5-amp.  current  transformer 
was  placed  with  the  primary  leads  entering  the  original 
primary  bushings  and  the  secondary  leads  coming  out 
of  the  secondary'  bushings. 

These  cases  with  the  addition  of  a  2,000  '  100-volt  po- 
tential transformer  were  mounted  on  a  pole  top,  as 
shown  in  the  sketch.     The  potential  transformer  was 
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placed  on  one  side  of  the  pole  and  the  primary  leads 
were  tapped  to  the  line  wires.  The  case  containing  the 
current  transformer  was  mounted  on  the  opposite  end 
of  the  same  cross-arm,  a  guy  (strain)  insulator  was 
inserted  in  the  line  wire  on  that  side  and  the  line  was 
looped  around  it  through  the  current  transformer.  The 
case  with  the  meter  was  mounted  in  the  center,  and  the 
current  and  potential  leads  attached  thereto  were  con- 
nected to  the  proper  secondaries  leading  from  the  po- 
tential and  current  transformers.  Primary  cut-outs  are 
not  shown  in  the  sketch,  but  they  were  placed  on  the 
line  side  of  the  installation  on  the  meter  pole  or  on  the 
preceding  pole.  S.  E.  EvANS, 

Foreman  Meter  Department. 
Empire  District  Electric  Company, 
Joplin,  Mo.  ! 

How  a  Boiler  Room  Can  Improve 
Quality  of  Service 

OUALITY  of  service  from  the  consumer's  viewpoint 
is  judged  by  the  outward  physical  signs  of  constant 
brilliancy  of  lamps,  constant  speed  of  motors,  and  free- 
dom from  interruption.  The  boiler  room  must  do  its 
share  toward  maintaining  this  quality.  The  first  two 
conditions  indicate  constant  voltage  and  unvarying  speed 
of  the  prime  mover — the  former  greatly  dependent  on 
the  latter.  Variation  in  speed  of  the  prime  mover — 
excluding  that  due  to  overload — may  be  due  to  several 
causes,  all  of  which  indicate  inefficiency  in  operation. 
The  cause  may  be  governor  trouble,  and  if  so,  can  be 
easily  remedied.  In  many  cases  it  is  due  to  fluctuating 
steam  pressure.  Assuming  that  boiler  capacity  is  ample 
for  the  load  to  be  carried,  fluctuation  in  steam  pressure 
may  be  due  to  poor  firing,  to  improper  regulation  of  air 
supply  or  to  uneven  supply  of  boiler-feed  water.  The 
first  two  causes  are  often  the  more  difficult  to  remedy 
because  of  the  poor  grade  of  labor  available  for  fire- 
room  service.  For  this  reason  a  greater  responsibility 
for  the  economical  use  of  fuel  rests  on  those  in  charge 
of  plant  operation  and  makes  closer  boiler-room  super- 
vision imperative.  The  uneven  supply  of  feed  water 
can  be  remedied  by  the  installation  of  feed-water  regu- 
lators, of  which  there  are  many  good  types.  An  even 
supply  of  feed  water  results  in  feed  water  of  even  tem- 
perature, which  means  higher  efficiency  in  boiler  opera- 
tion and  more  economical  use  of  exhaust  steam  for 
heating  the  vv^ater,  and  in  the  case  of  condensing  plants 
equipped  with  surface  condensers  avoids  waste  of 
condensate.  The  installation  of  a  feed-water  regulator 
is  sometimes  objected  to  because  the  fireman  becomes 
dependent  on  it  and  its  failure  to  work  may  result  in 
damage.  However,  like  every  other  boiler-plant  aux- 
iliary, the  feed-water  regulator  needs  careful  attention 
for  good  operation. 

The  plant  auxiliaries  are  little  things  on  which  the 
continuity  of  service  often  depends,  and  they  should 
receive  the  same  careful  and  frequent  inspection  as  is 
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given  to  the  main  units.  The  exciters,  boiler-feed  pumps 
and  hot-well  pumps  deserve  careful  consideration  if 
continuous  service  is  to  be  rendered.  Their  location  in 
the  plant  is  also  of  great  importance;  they  should  be 
easy  of  excess  and  whenever  possible  should  be  in  plain 
view.  If  they  are  in  dark  or  relatively  inaccessible 
places,  they  will  be  neglected  and  may  fail  to  operate  at 
a  critical  moment.  C.  A.  Greenidge, 

Chief  Engineer. 
J.  G.  White  Management  Corporation, 
New  York  City. 


Short  Cut  for  Estimating  Power 
of  Waterwheel 

A  SHORT  cut  for  determining  approximately  the 
horsepower  developed  by  a  waterwheel  is  the  use 
of  the  formula  Hp.  =  qh/10,  where  q  is  cubic  feet  of 
water  per  second  and  h  is  effective  head  in  feet.  In 
figuring  possible  power  from  waterwheels  it  is  cus- 
tomaiy  to  use  the  formula :  Hp.  =  62.5  qhe/550,  in  which 
62.5  =  weight  in  pounds  of  1  cu.ft.  of  water ;  e  =  effi- 
ciency of  wheel  in  per  cent;  550  =  foot-pounds  per 
second  necessary  to  produce  1  hp.,  and  q  and  h  are  the 
same  as  in  the  first  formula. 

A  few  years  ago  efficiencies  of  75  to  80  per  cent  were 
considered  good,  but  today  waterwheel  manufacturers 
will  guarantee  85,  90  and  even  92  per  cent,  depending 
on  conditions.  Taking  88  per  cent  as  a  fair  average,  we 
can  reduce  the  formula  to  Hp.  ^  qh/10,  which  is 
shorter  and  simpler  to  use. 

Thus  for  quick  estimating  simply  multiply  the  flow 
by  the  head  and  point  off  one  place.  One  setting  on  a 
slide  rule  will  give  a  direct  reading. 

Berlin,  N.  H.  Ralph  McKinney. 


Extensions  on  Cross-Arm  Braces  Support 
Ground  Wires 

TO  CONSTRUCT  a  distribution  line  requiring  three 
overhead  ground  wires  most  cheaply,  the  Inspiration 
Copper  Company,  Inspiration,  Ariz.,  makes  use  of  an 
extension  of  the  cross-arm  braces  supporting  the  upper 
cross-arm  to  carry  two  of  the  ground  wires.  As  shown 
in  the  illustration,  one  of  the  ground  wires  is  supported 

on  the  tops  of  the 
steel  poles.  The  other 
two  are  placed  al- 
most directly  above 
the  line  wires.  More 
than  one  ground  wire 
is  needed  in  this  in- 
stallation because  of 
the  severity  of  the 
lightning,  which  oc- 
curs nearly  every  af- 
ternoon in  summer 
time,  and  because  the 
service  from  the  gen- 
erating station  to 
the  mine  and  mill 
can  be  allowed  to 
Although  the  line  is 
it   is   insulated   with 


.THREE    GROUND    WIRES    MOUNTED 
AN   ECONOMICAL  MANNER 


suffer  no  preventable  interruption, 
operated  at  but   6,600  volts,   yet 
standard   suspension-type   insulators   rated   at   a  much 
higher  line  voltage.  A.  N.  Voss, 

Inspiration  Copper  Company,  Electrical  Engineer. 

Inspiration,  Ariz. 


Street-Lamp  Burn-Outs  Prevented  by 
Relay  Scheme 

AN  INSTALLATION  which  has  saved  a  large  number 
.  of  street  incandescent  lamps  is  in  operation  at  a 
substation  of  the  North  Carolina  Public  Service  Com- 
pany, Salisbury,  N.  C.  By  this  arrangement  the  2,300- 
volt  side  of  a  transformer  with  the  low  side  open  is  con- 
nected in  series  with  the  lamps  when  excessive  current 
flows  in  the  circuit.  The  necessity  for  this  installation 
was  brought  about  by  the  burning  out  of  the  street 
series  lamps  on  one  of  the  circuits  controlled  from  this 
station,  the  circuit  in  question  containing  about  15  miles 
of  No.  6  wire  feeding  twenty  100-cp.,  forty-one  80-cp. 
and  flfty-six  60-cp.  incandescent  6.6-amp.  series  lamps. 
No  arc  lamps  are  on  this  circuit.  The  station  equipment 
consists    of    a    regulator    rated    at    twenty-five    lights 


WHEN    CURRENT    IN    LAMP   CIRCUIT   BTCOMES   EXCESSIVE 
TRANSFORMER  SECONDARY  IS  OPENEn) 

(meaning  arc  lamps)  and  switchboard  as  shown  by  the 
diagram.  On  one  occasion  a  cross  with  the  secondary  of  a 
lighting  transformer  occurred  at  the  point  A  and  every 
lamp  on  the  circuit  from  A  back  to  the  station  in  the 
direction  shown  by  the  arrow  was  burned  out.  On  an- 
other occasion  a  cross  occurred  at  B  with  the  same  result, 
this  time  all  the  lamps  in  the  circuit  from  B  back  to  the 
station  in  the  direction  of  the  arrow  being  burned  out. 
An  analysis  of  the  conditions  showed  that  if  this 
trouble  was  to  be  avoided  in  the  future  it  was  necessary 
to  arrange  to  insert  some  high  reactance  in  the  line  at 
the  station  in  case  of  a  cross  or  ground,  whereas  under 
normal  operation  this  reactance  would  be  cut  out.  It 
was  decided  to  use  for  this  reactance  a  7*-kw.  trans- 
former rated  at  2,300  volts  primary  and  350  volts  sec- 
ondary which  had  lain  idle  for  several  years.  Recog- 
nizing the  fact  that  the  reactance  of  the  primary  of  a 
transformer  is  high  with  the  secondary  open  and  low 
with  short-circuited  secondary,  the  transformer  was 
installed  with  the  primary  in  series  with  the  arc  line 
and  the  secondary  wires  were  connected  to  the  contact 
points  of  a  home-made  relay.  This  relay  consists  of  a 
pull-up  coil  connected  directly  in  the  arc  line,  an  arma- 
ture and  two  contact  points  to  which  are  connected  the 
secondary  leads  of  the  transformer.  Under  normal 
current,  which  is  6.6  amp.,  the  armature  of  the  pull-up 
coil  floats  within  the  coil,  guide  rods  having  been  ar- 
ranged to  hold  it  in  place.  With  a  sudden  increase  of 
current,  say  to  7  amp.,  this  armature  is  quickly  pulled 
up,  tripping  a  latch  which  holds  the  contact  points  to- 
gether and  allowing  the  contacts  to  be  separated  by  a 
spring,  opening  the  secondary  of  the  transformer  and 
automatically  inserting  the  high  reactance  of  the  pri- 
mary in  the  arc  line,  thereby  reducing  the  current  to 
approximately  1  amp.  When  this  happens  the  substa- 
tion operator  tries  the  line  a  second  and  third  time  and 
if  trouble  still  exists  the  trouble  depai'tment  is  notified. 
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The  contacts  have  to  be  closed  by  hand,  of  course,  this 
insuring  that  the  operator  shall  know  of  any  trouble. 

In  order  to  prove  that  the  apparatus  would  take  care 
of  an  extreme  condition,  the  following  test  was  made: 
With  the  circuit  operating  under  normal  conditions, 
with  approximately  1,600  volts  on  the  arc  line,  the 
entire  external  circuit  with  the  exception  of  two  lamps 
which  operate  normally  on  about  64  volts  was  shunted 
out,  throwing  the  voltage  of  the  entire  circuit  on  these 
two  lamps.  The  relay  operated  so  quickly  that  they 
were  not  damaged  in  any  way. 

The  credit  for  the  design  of  this  apparatus  should  be 
given  to  F.  L.  Bunker,  Westinghouse  Electric  &  Manu- 
facturing Company,  who  supervised  the  construction. 
No  trouble  has  been  experienced  from  burned-out  lamps 
due  to  crosses  or  grounds  since  the  installation  of  the 
relay.  J.  H.  Robertson, 

North  Carolina  Public  Service  Co.,  Manager. 

Salisbury,  N.  C. 


Curves  Showing  Men  Employed  and  Labor 
Cost  Aid  Management 

FOR  checking  up  the  number  of  men  employed  to 
handle  work  in  progress,  correcting  tendencies  to- 
ward an  oversupply  or  undersupply  of  workmen  and 
showing  at  a  glance  the  cost  of  labor,  curves  such  as  are 
shown  herewith  have  been  plotted  by  the  Worcester 
(Mass.)  Electric  Light  Company's  distribution  depart- 
ment. These  curves,  which  are  plotted  from  the  weekly 
payroll,  show  the  variation  of  the  total  cost  of  labor,  the 
fluctuations  in  the  labor  employed  by  the  company  and 
in  the  labor  of  contractors,  and  also  the  number  of 
employees  in  the  department  of  the  company  concerned. 
If  certain  work  is  to  be  planned  for  the  future,  the 
number  of  men  required  and  appro.ximate  cost  can  be 
estimated  by  consulting  the  chart  records  for  such  work 
done  in  the  past. 

The  charts  are  used  for  aiding  the  management  of 
this  company  in  a  number  of  ways.    Some  of  them  have 


Apr.      May      June     July        Aug.       Sept,      Oc+.        Nov.       Dec 


CURVES    OF    LABOR   AND    COST    USEFUL    FOR    PLANNING 
FUTURE  WORK 

already  been  published  in  the  Electrical  World  (see 
issues  for  April  9,  16  and  23,  1921,  and  more  will  be 
published  in  issues  to  follow.        George  M.  Hardy, 
Worcester  Electric  Light  Co.,  Superintendent. 

Worcester,  Mass. 


Corner  Poles  Placed  So  They  Do  Not 
Obstruct  Sidewalk 

NOT  wishing  to  place  a  pole  directly  on  the  curb 
line  on  a  busy  comer  in  Phoenix,  Ariz.,  the  Cen- 
tral Arizona  Power  Company  has  made  use  of  the  cor- 
ner construction  illustrated  herewith.  The  pole  at  the 
right  is  not  at  the  curb  line  but  some  distance  back  from 
the  corner.  The  one  on  the  left  is  placed  on  the  curb 
and  building  lines  and  is  the  dead-end  pole  of  the  line 
extending  to  the  right.    Thus  neither  of  the  poles  inter- 


SmEWALK    OBSTRUCTION    AVOIDED    BY    USE   OF   AN    EXTRA    POLE 

feres  with  the  free  use  of  the  sidewalks.  The  two 
suspension-type  insulators  in  each  line  wire  were  made 
up  in  the  span  before  stringing,  and  the  junction  tap's 
are  placed  on  either  side  of  the  insulators. 

Field  Editor  Electrical  World. 
San  Francisco,  Cal. 


Current  Leakages  Detected  by  Receiver 
Connected  to  Metal  Shoes 

A  DEVICE  developed  by  a  German  firm  for  locating 
leakages  from  electric  circuits  consists  of  a  couple 
of  metal  sandals,  to  which  a  telephone  receiver  is  con- 
nected. The  workman  equipped  with  these  sandals  and 
walking  over  the  ground  with  them  in  the  vicinity  of 
a  leakage  will  notice  a  noise  in  the  telephone  on  account 
of  the  difference  of  voltage  within  the  circle  of  radia- 
tion of  the  ground  current.  The  device  is  based  upon 
the  fact  that  the  stray  current  radiates  from  the  point 
of  leakage,  or,  in  the  case  of  overhead  lines,  from  the 
pole  through  which  the  ground  circuit  is  produced.  The 
device  allows  the  workman  to  ascertain  not  only  the 
direction  but  also  the  intensity  of  such  stray  currents, 
and  by  following  the  direction  to  which  the  increasing 
intensity  points  the  location  of  the  leakage  can  be 
found.  Only  when  both  feet  rest  on  circles  of  equal 
voltage  will  the  noise  cease,  a  case  which  will  hardly 
happen  in  practice.  From  the  intensity  of  the  noise  the 
operator  can  also  estimate  the  extent  of  the  leakage. 
As  the  ground  currents  can  attain  a  very  considerable 
intensity  in  the  case  of  high-tension  lines,  a  rheostat 
may  be  inserted  in  the  telephone  circuit. 

Berlin,  Germany.  H.  0.  Herzog. 


Industrial  Applications 


The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Lamp  Mounting  Which  Withstands 
High  Temperature 

FOR  placing  a  lamp  over  a  hot  furnace  or  in  other 
positions  where  the  temperature  is  high  a  special 
construction  must  be  used.  In  one  foundry  where  it 
was  necessary  to  mount  a  lamp  over  a  long  malleable- 
iron  furnace  the  problem  was  solved  by  stretching  two 
strong  iron  wires  across  overhead  from  one  steel  beam 
to  another.   In  the  middle  of  the  span  a  thin  sheet-iron 


Sfeel  beam 


HEAT-PROOF  CONSTRUCTION  USED  ABOVE  A   MALLEABLE-IRON 
FURNACE 

plate  12  in.  square  was  securely  bolted.  On  this  plate 
were  fastened  two  porcelain  insulators  carrying  the  line 
of  slow-burning  wire,  and  a  few  inches  below  was 
suspended  a  porcelain  keyless  socket  into  which  the 
slow-burning  wire  was  connected.  A  15-in.  steel  reflec- 
tor was  used  with  a  100-watt  nitrogen  lamp.  The  whole 
installation  is  proof  against  high  temperature.  It  af- 
fords excellent  illumination  over  the  top  of  the  furnace, 
which  is  charged  and  closed  up  early  every  morning  and 
is  opened  after  each  day's  work.  H.  S.  Rich. 

East  Berlin,  Conn. 


Too  Small  a  Pulley  Caused  Bearing 
to  Burn  Out 

RECENTLY  a  case  of  repeated  burn-outs  of  bearings 
.  on  a  motor  was  found  after  investigation  to  be 
caused  by  the  use  of  a  pulley  with  too  small  a  diameter. 
The  user  was  puzzled  because  the  motor  drove  a  shaft 
at  the  correct  speed  and  the  power  delivered  was  under 
30  hp.,  the  motor  rating.  Moreover,  the  motor  did  not 
overheat,  fail  to  start  or  misbehave  itself  in  any  of  the 
usual  ways.  It  did,  however,  burn  out  its  bearings 
regularly  about  once  a  month.  An  investigation  dis- 
closed the  fact  that  the  pulley  on  the  motor  was  7  in. 
in  diameter  and  the  belt  was  8  in.  wide,  while  the  speed 
of  the  motor  given  on  the  nameplate  was  1,800  r.p.m. 
A  reference  to  the  rules  of  the  Power  Club  and  to  manu- 
facturers' bulletins  showed  that  the  standard  diameter 
size  of  a  pulley  for  a  30-hp.,  1,800-r.p.m.  motor  is  9  in. 
and  that  the  belt  should  be  7  in.  wide. 

The  cause  of  the  trouble  was  of  course  apparent  at 


once.  The  diameter  of  the  pulley  was  too  small.  It 
is  obvious  that  if  the  diameter  of  the  pulley  is  reduced 
the  speed  of  the  belt  will  be  less.  This  means  that  the 
net  pull  upon  the  belt  must  be  increased  in  the  same 
proportion  so  that  the  product  of  the  speed  and  the  pull 
will  be  constant.  In  this  case  the  net  tension  of  the 
belt  was  necessarily  30  per  cent  above  the  noiTnal  pull, 
and  consequently  the  bearing  was  working  under  a  con- 
tinuous overload  of  30  per  cent.  Actually  the  condition 
was  much  worse  than  this  would  indicate.  Since  the 
belt  was  insufficient  for  the  service,  it  was  necessary 
to  stretch  it  very  tightly  in  an  attempt  to  prevent  ex 
cessive  slip. 

Moreover,  the  line  of  pull  of  the  belt  was  farther 
from  the  center  of  the  bearings  than  it  should  have 
been,  owing  to  the  increased  width  of  the  belt.  The 
actual  overload  on  the  bearings  was  nearly  50  per  cent. 
The  obvious  cure  was  to  use  the  proper  size  of  pulley, 
which  was  a  diameter  of  9  in.  with  a  belt  7  in.  wide. 
This  was  impossible  in  this  case  since  it  would  have 
been  necessary  to  use  a  much  larger  pulley  on  the  coun- 
tershaft and  there  was  not  sufficient  clearance  between 
the  shaft  and  the  ceiling  for  the  larger  pulley.  The 
only  remedy  was  to  replace  the  motor  with  one  of  the 
same  horsepower  operating  at  1,200  r.p.m. 
Howell  Electric  Motors  Company,        B.  F.  Bailey, 

Howell,  Mich.  Chief  Engineer. 


Shop  Method  for  Low-Voltage 
Measurement 

IN  AN  industrial  laboratory  where  60-cycle  alter- 
nating current  is  used  it  was  necessaiy  recently  to 
measure  accurately  the  low  voltage  obtained  from  small 
induction  apparatus.  As  no  low-reading  alternating- 
current  voltmeter  to  indicate  from  1  volt  to  10  volts 
was  available,  a  shop  method  was  developed.  A  circuit 
as  shown  in  the  diagram  served  for  the  purpose.     E 


^\:2- muter 
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ARRANGEMENT  FOR   MEASURING   LOW  VOLTAGE  WITHOUT  USING 
LOW-READING  VOLTMETER 

and  r  stand  for  variable  resistances  made  up  of  care- 
fully straightened  nichrome  wire,  which  is  placed 
alongside  a  two-meter  scale  divided  in  centimeters. 
Using  a  low-reading  ammeter  and  sliding  contacts  A 
and  B,  the  apparatus   is  carefully  adjusted,   so   as  to 
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have   the   same   amperage   upon   clo.sing   the   switch   to 
either    side. 

When  the  switch  is  to  the  right  the  voltage  across  r 
is  to  the  line  voltage  {_V)  as  the  length  of  r  is  to  the 
length  of  (r  -{-  R)  (as  they  are  in  series),  or  x/V  = 
'■/('■  +  R)y  where  .r  is  the  unknown  voltage.  Now, 
if  the  switch  is  thrown  to  the  left  and  the  same  cur- 
rent flows  as  before,  then  the  voltage  across  r  is  the 
same  as  before.  Consequently  this  voltage  may  be 
calculated  from  the  formula  just  given.  As  a  numerical 
example,  suppose  V  =  110,  R  =  192.4  and  r  =  7.6. 
Then  a-/110  =  7.6/200,  and,  solving,  x  =  4.18  volts. 

When  the  resistance  wire  is  No.  32  B.  &  S.  gage  from 
0.2  amp.  to  0.3  amp.  is  the  necessary  current.  As  the 
tie  wires  are  made  up  of  comparatively  large  cord  with 
soldered  terminals,  they  have  negligible  resistance  in 
comparison  with  the  nichrome  wire.  As  both  resistors 
are  of  the  same  cross-section  and  at  the  same  tempera- 
ture, the  resistance  of  each  is  proportional  to  its  length. 

Lima,  Peru.  V.  M.  Arana, 

Consulting   Electrical    Engineer. 


Locating  Battery  Troubles  with  High-Rate 
Discharge  Test 

TO  PICK  out  those  cells  of  a  battery  which  require 
treatment  or  repairs  a  high-rate  discharge  test  is 
very  valuable  for  application  to  the  closed  type  of  lead 
storage  battery.  The  test  consists  of  discharging  the 
batteries  at  a  fairly  high  rate  and  taking  a  voltage 
reading  of  each  cell  while  discharging.  A  suitable  cur- 
rent rate  for  this  test  is  about  nine  times  the  four-hour 


TABLE  II— CONDITION  OF  BATTERY  AS  INDICATED  BY 
HYDROMETER  READINGS 

Hydrometer  Readings  Condition  of  Batterj' 

1.300  to  I  .270.  .,  Fully  charged 

I   270tol200.  Above  half  charge 

l.200tol    150  Below  half  charge 

1.150  or  le9£ Discharged 


rate  of  discharge,  if  the  battery  is  rated  for  four  hours, 
or  sixteen  times  the  eight-hour  rate,  if  it  is  rated  for 
eight-hour  discharge.  If  the  nameplate  gives  any  other 
time  of  discharge,  the  current  may  be  figured  by  com- 
parison with  the  four-hour  or  eight-hour  rate  given. 
This  current  is  held  for  about  fifteen  seconds,  and  then 
voltage  reading.-?  are  taken  on  individual  cells  with  the 
current  still  flowing. 

It  is  best  to  take  a  hydrometer  reading  of  each  cell 
before  making  the  test.  If  the  readings  are  within 
fifty  points  of  each  other  and  all  are  below  1,200,  the 
battery  probably  needs  a  bench  charge  with  adjustment 
of  the  strength  of  solution.  If  the  readings  are  above 
1.200  or  one  cell  differs  from  the  others  by  fifty  points 
or  more,  the  discharge  test  should  be  made.  If  the 
voltage  readings  on  the  test  are  within  0.1  volt  of  each 
other,  the  battery  needs  a  charge  with  an  adjustment  of 
the  strength  of  solutions,  or  maybe  there  is  a  leaky  jar 
which  should  be  replaced.  If  the  voltage  readings  differ 
by  0.1  volt  and  the  battery  is  pretty  well  charged,  there 
is  something  internally  wrong  with  the  cell  showing  the 
low  reading,  provided  that  it  has  not  been  short- 
circuited  while  in  service.  This  cell  should  be  opened 
and  examined.     However,  if  the  battery  is  discharged 


TABLE  I— HIGH-RATE  DISCH.\RGE  TEST  FOR  LOCATING  TROUBLES  ON  STORAGE  BATTERIES 

Gravity  is  read  on  each  cell  before  starting  discharge*     Voltage  is  read  while  battery  is  discharging  at  a  high  rate,  about  nine  times  the  four-hour  rate  or  sixteen 
times  the  eight-huui  rate.     Current  should  flow  fifteen  seconds  before  taking  voltage  and  should  be  flo<ving  while  readings  are  being  taken. 


Gravity  Readings 


Voltage  Readings 


Condition 


Treatment 


1 
1 

Above  1    300   . 

Do  not  take. . .  . 

Electrolyte  has  probably  been  added 

I.  Give  "water  treatment,"  and  then  test. 
For  water  treatment  empty  electrolyte 
and  fill  cell  with  water.  Charge  at  two- 
thirds  normal  four-hour  rate  or  three- 
eighths  of  eight-hour  rate,  until  gravity 
remains  between  1.270  and  I.3I0  for 
three  hours.  If  between  1.300  and  1.310 
adjust  strenglh  of  eleotroK'te  to  between 
1.270  and  1.300.  If  gravity  rises  above 
1.310,  repeat  the  water  treatment. 

1  ,  270                     1  All    cells    within 
to   1    300                  0.1  volt  of 

All  above 
1.75  volts 

Good I  II.  None  required. 

Cttl-H      U^.UCl 

Highest  below 
1 .75  volts 

All 

readings 
within 
50  points 
of 

(See  I.) 

One  cell 
at  least 
0.1  volt 
lower  than 
others 

Any  cell  above 
1.75  volts 

Cell  with   lew  voltage   has  been    externally 
short-circuited  or  is  in  internal  trouble  .... 

IV.  If  cell  has  not  been  externally  shorts 
circuited,  it  should  be  opened  and 
trouble  removed. 

other 

Highest 
below 
1.75  volts 

Entire  battery  needs  charge  or  else  is  in  in- 

V.  Charge,  test  again,  and,  if  same  result, 
examine  and  remove  trouble.     For  this 

charge  remove  cell  from  batterj-  and 
charge  at  one-third  of  normal  four-hour 
rate  or  ore-fifth  of  eight-hour  rate, 
until  gravity  reading  is  constant  for 
three  hours. 

Below   1.270*.... 

Do  not  take. . . . 

Probably  not  fully  charged 

VI.  Charge  to  maximum  gravity  and  voltage, 

adjust  gravity  to  between  1.270  and 
1 .300.  and  then  test.     (See  V.) 

One 
cell 
at 

least 

Highest                    Do  not  take.                            

above 
1 .  300 

Electrolyte  has  probably  been  added 

VII.  Give  "water  treatment,"  and  then  test. 
(See  III.) 

Highest 
1.270 
to 

Do  not  take 

Leaky  jar;    electrolyte  spilled  from  low  cell 
low  cell  been  externally  short-circuited,  or 

VIII.  Replace  jar,  if  it  leaks.        Otherwise 

50  points 
lower 

charge  to  maximum  gravity  and  voltage, 
adjust  gravity   to   between    1.270   and 

than 
others 

1.300 

1.300  and  then  test.    (See  V.) 

Highest 
below 
1.270 

Do  not  take. . . . 

Probably  not  fully  charged 

IX.  Charge  to  maximum  gravity  and  voltage. 

adjust  gravity  to  between  1.270  and 
1.300  and  then  test.     (See  V.) 

*  An  experienced  man  can  make  the  voltage  test  with  specific  gravity  as  low  as  1.200,  using  the  same  indications  as  given  in  this  table  for  1.270to  1.300  gravity. 
Under  1 .270  gravity,  however,  the  0.  l-volt  limit  may  become  greater  and  the  1 .75-voIt,  limit  may  become  lower,  depending  largely  upon  the  state  of  charge.  Only 
experience  can  guide,  so  it  is  deemed  best  to  omit  this  condition  from  table. 
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IJOO  1200    1300   1400   1500    1600    1.700    IflOO  LMO 
Density  of  Eiedrolytc  (Specific  Gravity} 

PROPORTIONS    OF    WATHai    TO    ACID    OF 
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For   proportion  by  weight  divide  the 
above   amounts  of  water  by  1.825. 


the  difference  in  voltage  may  be  greater  than  0.1  and  yet 
not  indicate  any  internal  trouble.  If  there  is  any  ques- 
tion, the  battery  should  be  put  upon  a  bench  charge  and 
charged  to  ma.ximum  gravity  and  voltage  and  then  for 
several  hours  more. 

A  bench  charge  is  made  at  about  one-third  of  the 
four-hour  discharge  rate.  It  is  continued  at  this  rate  un- 
til all  cells  are  gassing  or  bubbling  freely  and  evenly  and 

until     the     hydrom-     ^^ 

eter  readings  and 
voltage  are  constant 
for  five  hours.  The 
gravity  on  each  cell 
should  be  between 
1.270  and  1.300,  for 
motive-power  b  a  t- 
teries  and  for  bat- 
teries in  starting, 
lighting  and  igni- 
tion service  in  tem- 
perate climates.  In 
tropical  climates 
"Exide"  batteries  in 
the  latter  service 
are  specified  to  be  operated  with  gravity  about  seventy 
points  lower,  i.e.,  1.200  to  1.230,  fully  charged.  This 
gives  better  life  and  service  with  high  temperatures. 
By  tropical  climates  are  meant  those  where  freezing  of 
water  never  occurs.  If  in  this  charge  the  hydrometer 
readings  of  any  cells  continue  to  rise  above  1.310  give 
the  "water  treatment"  as  shown  in  Table  I.  In  making 
this  charge  keep  the  temperature  of  the  solution  below 
110  deg.  Fahr.,  interrupting  the  charge  if  necessary. 

After  making  this  charge  the  battery  should  have 
another  high-discharge  test  and  the  voltage  should  be 
read  on  each  cell.  The  accompanying  table  shows  what 
conditions  of  voltage  and  gravity  may  be  met  and 
indicates  what  troubles  are  present,  if  any,  and  how  to 
remedy  those  troubles. 

If  it  is  necessary  to  change  the  density  of  electroh'te, 
acid  stronger  than  1.300  should  not  be  added  directly  to 
the  cells.  The  electrolyte  should  be  mixed  in  glass, 
earthenware  or  rubber  vessels.  In  mixing,  the  water 
should  be  poured  in  first  and  the  acid  added  in  order  to 
prevent  danger  of  the  acid  heating  excessively  and  being 
thrown  out  of  the  vessel.  Extreme  care  should  be  taken 
that  no  impurities  get  into  the  electrolyte  and  that  it 
does  not  come  in  contact  with  metal  surfaces.  The  pro- 
portions of  acid  and  water  to  mix  for  different  densities 
of  electrolyte  are  shown  in  the  curve  reproduced  here- 
with. For  a  gravity  of  1.280,  which  is  the  value  usually 
employed  for  filling  charged  cells,  2.75  quarts  of  water 
must  be  used  to  1  quart  of  acid  of  1.835  specific  gravity. 
Electric  Storage  Battery  Co.,  Ralph  W.  Hitter, 

Philadelphia,  Pa.     Engineer,  Operating  Department. 


Enlarging  Air  Gaps  for  Heavy-Duty 
Motors 

IN  HEAVY-DUTY  service  in  some  of  the  copper  mines 
and  mills  of  Arizona  it  has  been  found  desii'able  to 
enlarge  the  air  gaps  of  induction  motors  to  give  con- 
siderably greater  clearance  between  the  rotors  and  the 
stators.  In  one  particular  case  the  air  gap  of  a  500-hp., 
440-volt  induction  motor  had  its  rotor  turned  down  so 
as  to  increase  the  air  gap  approximately  0.05  in. 

Bearings  of  motors  in  such  service  generally  receive 


a  daily  inspection  and  oiling.  Often  each  motor  is 
blown  out  daily,  but,  as  the  dust  conditions  are  severe 
in  the  extreme,  it  is  very  difiicult  to  keep  the  dust  out 
of  the  bearings.  This  causes  rapid  wear.  Although  it 
is  customarj'  in  the  better  supervised  installations  to 
gage  the  rotors  weekly,  yet  service  requirements  some- 
times prevent  rebabbitting  until  damage  has  been  done 
by  rubbing  between  rotor  and  stator.  No  marked  effect 
on  the  performance  of  the  motors  has  been  reported  as  a 
result  of  turning-down  the  rotors. 

Field  Editor  Electrical  World. 
San  Francisco,  Cal. 


Welding  Loose  End  Rings  on 
Squirrel-Cage  Rotors 

FOR  repairing  defective  rotors  of  squirrel-cage  motors 
of  the  older  types  the  latest  reliable  practice  con- 
sists in  welding  the  bars  to  the  rings  without  rein- 
sulating.  This  makes  a  permanent  job  and  is  a  quick 
method  for  remedying  a  trouble  frequently  met,  one 
which  occurs  in  nearly  all  of  the  earlier  designs  of 
rotors.  In  one  familiar  type  the  bars  are  insulated 
and  are  secured  to  the  end  rings  with  bolts,  nuts  and 
lock  washers.  Another  old  type,  familiar  especially 
to  repair-shop  men,  also  has  insulated  bars,  and  the 
end  rings  are  made  up  of  a  number  of  plates  which  are 
pressed  on  the  ends  of  the  bars  and  soldered.  There 
are  numerous  other  types  which  are  similar  in  construc- 
tion, on  all  of  which  considerable  trouble  has  been 
experienced.  Heavy  loads  heat  up  the  end  rings  suffi- 
ciently  to   cause   the  metal   of  the   bars   and   rings   to 


WELDING  THE  END   RINGS   OF  A  ROTOR  GIVES 
A  QUICK  AND  LASTING  JOB 

Left  —  Rotor  for  a  150-hp.,  2.300-voIt.  three-phase.  60-cycIe. 
435-r.p.m.  motor,  showing  the  screws  missing  in  one  bar  and  the 
bar  raised  up  from  the  ring. 

Right — Defective  bar  is  firmly  welded  to  the  ring.  It  was  not 
found  necessary  to  cement  this  rotor,  owing  to  the  fact  that  the 
cage  winding  was  sufficiently  tight  in  the  slots  not  to  be  affected 
by  vibration  in  service,  as  is  very  often  the  case  with  the  larger- 
sized  rotors. 

expand,  and  when  the  load  is  removed  or  the  motor  is 
shut  down  contraction  takes  place.  During  the  periods 
of  expansion  and  contraction  of  the  bolted-bar  type 
oxidation  takes  place  at  the  point  of  contact  and  the 
steel  lock  washers  lose  their  temper,  causing  the  bolts 
to  loosen.  This  creates  very  poor  contact  between  the 
bars  and  rings,  raising  the  temperature  of  the  latter 
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to  such  an  extent  that  the  fishpaper  insulation  around 
the  bars  becomes  charred  and  brittle,  finally  breaking 
off  and  flying  out  of  the  slots,  leaving  the  bars  bare 
and  causing  the  complete  cage  winding  to  become  loose 
in  the  slots,  with  a  tendency  to  rattle  while  the  motor  is 
in  service.  In  the  rotor  with  pressed-on  end  rings 
temperature  rise  due  to  overload  and  similar  conditions 
causes  the  solder  to  melt  and  be  thrown  out  by  centrif- 
ugal force. 

When  trouble  of  this  character  develops,  the  welding 
method  makes  a  good  and  everlasting  job.  First,  all 
excess  grease  and  dirt  is  cleaned  from  the  bars  and 
rings  at  the  point  of  contact  and  the  under  side  of 
the  ring  is  preheated  to  a  bright  red  heat  by  a  gas 
flame  with  forced  air  pressure.  The  bars  are  then 
welded  on  by  melting  a  A-in.  stick  of  "Tobin"  bronze 
dipped  in  special  brazing  flux  on  the  spot  to  be  brazed 
by  means  of  an  oxyacetylene  flame.  A  fillet  weld  is 
made  between  the  bars  and  the  ring. 

The  person  doing  the  job  should  be  careful  not  to 
deposit  more  metal  than  is  necessary  to  secure  the  bars 
firmly  to  the  rings.  The  result  will  be  less  metal  to 
remove  from  the  ring  after  the  job  is  finished  and  inci- 
dentally less  waste. 

This  method  applies  only  to  end  rings  with  a  good 
mixture  of  copper  or  other  metal  which  has  a  fairly 
high  melting  point.  In  the  case  of  rotors  with  high- 
resistance  end  rings,  used  for  elevator  service,  etc., 
bronze  brazing  must  not  be  attempted  on  account  of 
the  low  melting  point  of  this  metal,  as  it  actually  fuses 
in  some  cases  before  the  proper  preheating  tempera- 
ture can  be  reached.  A  very  good  job  is  made  on  this 
type  of  rotor  by  soldering  with  silver  alloy  dipped  in 
borax  and  applying  just  enough  heat  to  cause  the  alloy 
to  run  freely  in  and  around  all  crevices  between  the 
bars  and  rings. 

Owing  to  the  heat,  virtually  no  insulation  is  left 
around  the  bars,  which  leaves  the  cage  grounded  to  the 
core.  No  effort  is  made  to  clear  the  ground,  as  it 
has  been  found  that  insulation  is  not  necessary,  the 
current  induced  in  the  winding  naturally  following  the 
path  of  least  resistance.  The  winding  is  made  of  a 
much  better  conducting  material  than  iron  and  has  suffi- 
cient cross-section  to  take  care  of  the  proper  distribu- 
tion of  the  secondary  current. 

Since  there  is  no  insulation  left  around  the  bars,  the 
cage  winding  is  free  to  vibrate  in  the  slots.  This  is 
remedied  by  the  application  of  a  suitable  cement  imme- 
diately after  welding  and  while  the  core  is  still  hot. 
The  cement  is  mi.xed  to  a  consistency  such  that  when 
it  is  applied  with  a  putty  knife  it  can  easily  work 
its  way  well  down  in  the  s!ot  along  both  sides  of  the 
bars.  When  cold  the  cement  hardens  so  that  the  wind- 
ing is  firmly  secured.  The  cement  is  not  ■  affected  by 
moisture  or  oil,  but  in  the  course  of  a  year  or  so  re- 
cementing  may  be  necessary  owing  to  expansion  and 
contraction  of  the  bars.  If  recementing  is  again  found 
necessary — and  it  is  a  very  simple  and  inexpensive  job 
— the  time  required  to  put  the  rotor  back  in  service  is 
reduced  to  a  minimum  as  compared  with  the  older 
method  of  reinsulating,  etc. 

After  cementing  the  end  rings  are  trued  up  in  a 
lathe  to  remove  any  excess  welding  or  soldering  metal 
prior  to  placing  the  rotor  in  the  motor  frame.  The 
motor  should  then  receive  a  free  running  test,  being 
started  in  the  regular  way  and  a  close  watch  made  to 
ascertain  the  time  required  to  reach  full  speed.  If 
full  speed  is  not  attained  in  a  reasonable  length  of  time, 


then  the  starting  torque  has  been  decreased  owing  to  an 
increase  in  cross-section  of  the  end  rings  caused  by 
depositing  too  much  welding  metal.  To  remedy  this 
the  rotor  is  placed  in  a  lathe  and  a  cut  taken  off  the 
outside  end  of  each  ring,  the  amount  of  metal  to  be 
removed  depending  upon  how  much  the  resistance  was 
decreased.  Through  experience  on  several  jobs  and  good 
judgment  the  operator  will  be  capable  of  doing  the 
work  with  such  a  degree  of  accuracy  that  only  one  fin- 
ished cut  will  be  necessary  to  make  the  rotor  ready 
for  operating  service.  E.  R.  Debman. 

East  Orange,  N.  J. 


Distributing  Power  Costs  in  a  Pulp  Mill 
Using  1,500  Hp. 

BY  CAREFULLY  compiling  a  monthly  cost  sheet 
showing  the  power  distribution  it  has  been  found 
feasible  to  apply  the  cost  of  energy  to  the  cost  per  ton 
of  finished  product,  as  well  as  the  cost  for  various 
departments,  in  the  pulp  mill  of  the  Provincial  Paper 
Mills  at  Port  Arthur,  Ontario.  While  the  mill  manu- 
factures only  one  product,  sulphite  pulp,  and  while  the 
cost  of  power  is  really  charged  to  one  article,  it  is  not 
charged  as  overhead,  as  is  often  the  case  in  many  plants, 
but  is  distributed  between  the  different  departments  as 
a  part  of  the  manufactui'ing  cost.  There  are,  however, 
three  different  grades  of  pulp  made,  and  the  costs  of 


POWER    COSTS    FOR    A    TYPICAL    MONTH 

Previously  estimated  masinium  demand.  945  kw.  =  1,265  hp. 
Minimum,  75  per  cent,  or  708  kw.  =  948  ftp. 
Power  service  for  the  month  of  Februar>-: 

Maximum  demand,  kw 925- 

Transformer  losses,  kw IS 

Total  maximum  demand,  kw ; *  940 

Present  meter  reading,  kw.-hr 22.700 

Previous  meter  reading,  kw.-hr 469, 1 00 

Con.  umption,  kw.-hr 353,600 

Tranr-former  losses,  kw.-hr 6,720 

Total  consumption,  kw.-hr 360,320 

Service  rate,  $1  per  month  per  hp,  or  i,260  hp  =  $1,260.00 

Consumption  rates: 

(1)  All  consumption  up  to  the  first  fifty  horn    monthly,  940  X  50  = 

47,000  kw.-hr.,  at  1.75  cents 822  50 

(2>   AH  additional  consumption  up  to  the  second  fifty  hours  monthly, 

940  X  50  =  47.000  kw.-hr.,  at  1  cent 470.  00 

(3)   For  all  excess  consumption,  360,320  —  47,000  —  47,000  = 

266,320  kw.-hr.  at  I  cent 266  32 

Total $2  818.82 

High-tension  discount,  15  per  cent 422.82 

Balance $2,396.00 

Prompt  payment  discount  of  10  per  cent 239.60 

Balance $2,156.40 

•Equivalent  to    1,260   hp. 

power  are  carried  to  the  point  where  electrical  energy 
consumption  can  be  applied  to  each  of  these  different 
processes. 

Power  is  purchased  on  a  basis  of  $1  per  horsepower 
per  month  and  figured  on  the  maximum  ten-minute 
demand,  including  transformer  losses.  The  energy 
charge  is  on  a  sliding  scale,  the  first  fifty  hours  of  the 
total  maximum  demand  being  charged  for  at  the  rate 
of  1?  cents  per  kilowatt-hour,  the  second  fifty  hours  of 
the  total  maximum  demand  being  at  the  rate  of  1  cent 
per  kilowatt-hour,  while  all  in  excess  of  these  two  rates 
is  charged  for  at  0.1  cent  per  kilowatt-hour.  As  this 
company  owns  its  substation  apparatus  a  high-tension 
discount  of  15  per  cent  is  allowed,  and  an  additional  10 
per  cent,  as  is  quite  frequently  the  case  in  power  con- 
tracts, is  allowed  for  prompt  payment.  The  rate  for  the 
succeeding  months  is  not  charged  at  the  previous 
month's  maximum  demand,  but  is  75  per  cent  of  it. 

The  connected  load   in  this  mill  is   about   1,500  hp. 
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and  divided  into  eight  main  departments.*  Each  of 
these  departments  is  fed  from  a  separate  panel  in  the 
substation,  equipped  with  an  ammeter  the  readings  of 
which  are  taken  every  hour.  The  average  of  these 
readings  taken  for  the  month  and  the  percentage  of  the 
total  consumption  is  kept  in  the  station  log  and  trans- 
ferred to  the  monthly  substation  report,  as  shown  in  the 
accompanying  illustration. 

The  method  of  distributing  the  actual  cost  to  the 
various  departments  is  to  determine  first  the  total  kilo- 
watt-hour consumption,  which  is  taken  from  the  inte- 
grating kilowatt-hour  meter,  and  then  determine  the 
maximum  demand  from  the  gi'aphic  wattmeter.  The 
total  power  bill  for  the  month  of  February,  1921,  figured 
on  this  general  basis,  is  shown  in  accompanying  table 
on  page  1000. 

It  will  be  noted  that  the  total  bill  amounted  to 
$2,156.40.  By  referring  to  the  departmental  percent- 
ages on  the  monthly  substation  report  it  is  possible  to 
divide  this  total  up  and  apply  the  power  costs  to  the 
individual  departments.  By  using  the  general  per- 
centages given   on   the   monthly   substation   report   the 


The  annual  load  charts  show  the  monthly  variations  of 
conditions.  H.  E.  Stafford, 

Provincial  Paper  Mills,  Ltd.,  Electrical  Engineer. 

Port  Arthur,  Ont. 


Obtaining  Good  Performance  from 
Electric  Drills 

IN  OBTAINING  the  best  performance  from  an  electric 
drill  the  feed  pressure  is  a  very  important  factor. 
The  feed  pressure  required  for  drilling  in  steel  to  the 
full  capacity  of  the  tool  is  greater  than  can  be  exerted 
by  hand  for  all  except  the  smallest  sizes,  and  even 
in  the  small  sizes  made  by  the  leaders  of  the  industry 
there  is  enough  power  to  operate  the  drill  under  all 
the  pressure  a  heavy  man  can  exert.  A  pressure  of 
500  lb.  is  seldom  too  much  for  a  i-in.  machine  drilling 
in  steel.  A  feed  screw  is  therefore  usually  supplied 
with  the  larger  sizes.  All  reputable  tools  of  this  type 
have  enough  power  to  prevent  stalling  except  under 
accidental  circumstances.  When  this  does  happen 
through  bending  a  drill   or  other  accident  the   power 
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costs  are  further  subdivided  and  analyzed  on  the 
monthly  cost  sheet  for  the  electrical  department.  On 
this  record  the  cost  of  operation  and  maintenance  are 
also  added,  so  that  the  total  cost  of  operating  the  elec- 
trical department  may  be  determined.  From  these  fig- 
ures it  will  be  noted  that  the  cost  per  horsepower  for 
the  average  load  was  $1.56  without  including  mainte- 
nance, while  with  maintenance  added  the  cost  was  $2.16. 
The  cost  per  ton  for  the  bleached  pi-oduction  was  84 
cents,  while  the  cost  for  the  total  production  was  $2.72 
per  ton.  With  maintenance  added  the  cost  per  ton  for 
the  total  production  becomes  $3.88. 

A  copy  of  all  of  these  reports  is  sent  to  the  account- 
ing department  each  month,  and  at  the  end  of  the  year 
the  records  are  all  placed  on  a  yearly  chart  (not  shown) 
which  indicates  the  maximum  demand  for  each  day. 
Another  chart  is  also  kept  which  covers  the  monthly 
maximum  demand,  the  monthly  connected  loads,  the 
average  monthly  power  and  the  average  yearly  power. 
In  addition  the  various  costs  are  shown. 

This  method  of  charging  costs  has  been  entirely  satis- 
factory, as  it  is  possible  to  determine  any  unusual  de- 
partmental condition  or  production  expenses  at  a  glance. 

•The  load  requirements  for  this  mill  were  analyzed  in  an  article 
m  the  Jan.  29  issue  of  the  Electrical  World,  page  265. 


should  be  cut  off  as  soon  as  possible.  Momentary  stall- 
ing of  this  kind  will  not  injure  a  well-designed  machine. 
The  part  most  apt  to  fail  under  these  circumstances 
is  the  switch,  which  must  then  act  like  a  circuit  breaker. 

Sometimes  when  drilling  sheet  metal  the  lip  of  the 
drill  will  catch  as  it  breaks  through,  stalling  the  ma- 
chine. This  trouble  can  be  prevented  by  grinding  the 
drill  especially  for  this  work.  The  angle  of  the  point 
should  be  reduced  to  give  a  longer  point — 59  deg. 
is  the  standard  angle — and  the  sharp  angle  at  the 
cutting  edge  should  be  ground  off  slightly  to  give  the 
same  result  as  a  smaller  angle  of  the  spiral  flute  to  the 
axis  of  the  drill.  This  latter  procedui-e  alone  may  also 
help  to  prevent  "grabbing"  in  soft  material  and  will 
allow  high-feed  pressures  without  chipping  the  cutting 
edges  in  very  hard  material.  For  drilling  in  wood  the 
type  of  drill  will  depend  upon  the  condition  and  kind 
of  wood  and  the  depth  of  the  hole.  Very  deep  holes 
require  the  ship  auger.  When  drilling  green  wood  the 
hole  should  be  cleared  several  times  if  the  depth  of 
the  hole  is  many  times  the  diameter.  Choosing  and  con- 
ditioning the  drill  is  important  and  can  best  be  solved 
by  the  mechanic  on  the  job. 
Van  Dorn  Electric  Tool  Company,         E.  L.  Connell, 

Cleveland,  Ohio.  Chief  Engineer. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
•of  Electric  Light,  Power  and  Heat 


Profitable  Increase  in  Business  of 
Small  Utility 

AN  INCREASE  of  slightly  more  than  20  per  cent  in 
,  the  number  of  customers  of  the  Albuquerque 
(N.  M.)  Gas  &  Electric  Company  was  achieved  in  1920. 
At  the  beginning  of  the  year  the  total  number  of  cus- 
tomers was  3,159.  To  these  were  added  678.  This  was 
done  at  a  very  low  cost  by  soliciting  business  only  along 
existing  lines.  The  total  average  cost  per  consumer, 
including  the  sales  expense,  which  was  small,  equaled 
almost  exactly  $50.  An  additional  gross  revenue  of 
$9,168  resulted.  At  the  beginning  of  the  year  the  1,725- 
kw.  steam  generating  plant  was  carrying  a  load  of 
1,250  kw.  At  the  end  of  the  year  the  peak  load  was 
1,500  kw.  The  output  for  the  year  was  4,684,000 
kw.-hr.,  an  increase  of  849,700  kw.-hr.  over  1919. 


Increased  Cost  of  Living  Compared  with 
Public  Utility  Rates 

SHOWING  that  the  increases  in  rates  for  electric, 
street  railway  and  gas  service  have  been  extremely 
small  compared  with  the  increases  of  other  items  in  the 
cost  of  living,  the  Georgia  Railway  &  Power  Company, 
Atlanta,  Ga.,  recently  inclosed  an  interesting  folder  with 
the  monthly  bills  sent  to  over  40,000  of  its  customers. 
Attention  was  called  to  the  comparison  as  follows : 
"The  accompanying  chart  shows  the  percentages  of 
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increase  over  pre-war  levels  in  the  price  of  the  various 
items  in  the  family  budget.  The  combined  effect  of 
these  items  represents  the  'cost  of  living'  as  indicated 
by  the  'cost  of  living'  curve  on  the  chart. 

"The  percentages  of  increase  in  the  combined  cost 
of  street-railway,  gas  and  electric  service  has  been  in- 
significant compared  to  a  great  many  items,  and  less 
than  any  other  item  in  the  family  budget.  It  has  re- 
mained at  the  bottom  of  the  list. 


"Prior  to  Sept.  1,  1918,  notwithstanding  that  the 
price  of  practically  everything  else  had  soared  and  was 
still  soaring,  there  had  been  no  increase  whatever  in 
the  charge  for  services  furnished  by  the  Georgia  Rail- 
way &  Power  Company,  although  there  had  been  a  very 
great  increase  in  the  cost  to  the  power  company  of  fur- 
nishing such  services." 


Communities  Are  Judged  by 
Their  Utilities 

FOLLOWING  up  the  national  campaign  for  public 
utility  good  will  the  Arkansas  Light  &  Power  Com- 
pany of  Pine  Bluff,  Ark.,  is  running  a  series  of  adver- 
tisements in  eleven  local  newspapers  published  in  the 
thirty-three  different  communities  served  by  the  com- 
pany. Showing  how  closely  related  are  the  interests  of 
the  community  and  the  utility  one  of  the  advertisements 
placed  the  company's  problem  before  the  public  in  the 
following  manner: 

"Every  community  is  known  and  judged  by  its 
utilities,  and  the  public's  attitude  toward  them.  Good 
lights,  abundant  power,  good  transportation  tell  a 
stranger  within  the  gates  more  about  a  city  than  can  the 
spoken  word.  And  the  attitude  of  the  public  toward  the 
utilities  impresses  the  stranger  favorably  or  unfavor- 
ably, because  he  realizes  that  a  city  is  no  better  than 
its  utilities.  For,  after  all,  the  responsibility  is  with  the 
people.  If  they  are  fair  toward  utilities,  they  enjoy 
good  service;  if  unfair,  the  utilities  cannot  serve 
properly. 

"Where  the  service  of  utilities  is  not  efficient,  expe- 
rience warrants  the  deduction  that  some  influence  is  at 
work  which  lessens  the  desirability  of  that  community 
as  a  place  of  residence  and  occupation;  a  good  place  not 
to  invest  money ;  a  good  place  to  stay  away  from.  For 
the  stranger  appreciates  that  a  utility,  like  any  other 
business,  has  its  incentive  to  develop  in  the  fact  that  it 
is  prosperous. 

"The  electric  light  and  power,  telephone  and  telegraph, 
and  electric  railway  services  originated  from  the  minds 
of  inventive  Americans.  Here  they  have  made  greatest 
progress  in  development,  American  public  services  being 
the  envy  of  the  world. 

"Although  the  public  utilities  have  come  into  general 
usage  within  the  life-time  of  the  man  still  in  his  forties, 
they  have  become  everyday  necessities  of  modern  life. 
Weaken  them  or  derange  them,  and  the  whole  nation 
is  thrown  out  of  gear.  Wherever  electric  i-ailway,  elec- 
tric light  and  power,  and  other  public  service  has  been 
suspended  because  of  inadequate  rates  or  other  reason, 
social,  commercial  and  industrial  activities  first  slacken 
and  then  stop.    And  then  decay  sets  in. 

"If  it  is  necessary  for  this  property  to  be  expanded — 
electric  and  power  lines  to  be  extended,  street  car  lines 
to  be  built — in  order  to  meet  the  public  demand  for 
service,  the  same  thing  must  be  done  as  when  sidewalks 
^re  built  or  sewers  installed. 
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"The  utility  must  go  out  and  get  the  money  to  buy 
the  material  and  pay  for  the  labor.  This  is  because  the 
utility  is  not  permitted  to  earn  enough  to  put  aside  a 
reserve  for  building  extensions.  It  is  in  the  same  posi- 
tion as  the  city  which  goes  into  a  bank  to  borrow 
money.  If  its  credit  is  good  it  gets  a  loan;  if  it  isn't 
it  doesn't.  It  is  just  the  same  with  the  utility.  If  new 
additions  to  plant  and  extension  of  facilities  are 
required  to  keep  pace  with  the  city's  growth,  the  utility 
has  to  go  out  and  sell  securities.  If  it  cannot  show  that 
it  is  entitled  to  credit  because  of  its  financial  soundness, 
or  because  the  public  it  serves  is  inclined  to  be  unfair 
by  trying  to  get  service  below  cost  and  by  mulcting  the 
utility  at  every  opportunity,  then  the  utility  doesn't  get 
the  money.  The  result  is  the  extension  isn't  built,  some 
people  are  deprived  of  sei-vice  and  community  growth 
is  stifled." 

Breaking  of  Rate  Contracts  with 
Municipalities  Justified 

A  PAMPHLET  on  "Rate  Contracts  Between  Munici- 
palities and  Utilities,"  prepared  by  Walter  A.  Shaw, 
until  recently  a  member  of  the  Illinois  State  Utilities 
Commission,  and  giving  an  exhaustive  review  of  the 
situation  as  it  exists  in  Illinois,  is  being  distributed  by 
the  Illinois  Committee  on  Public  Utility  Information. 
In  his  booklet  Mr.  Shaw  justifies  the  practice  of  state 
utility  commissions  in  breaking  contracts  between 
municipalities  and  utilities  wherever  such  action  is 
necessary  to  establish  fair  and  reasonable  rates. 

"The  fact,"  Mr.  Shaw  says,  "is  that  state  commissions 
were  created  for  the  very  purpose  of  breaking  so-called 
contract  ordinances.  That  part  of  the  public  which 
now  accuses  the  commission  of  being  'contract  breakers' 
is  responsible  for  obtaining  decisions  from  various 
state  courts  and  the  United  States  courts  that  rates 
prescribed  in  these  ordinances  must  be  set  aside  when 
it  is  determined  that  those  so  fixed  are  unjust,  unreason- 
able, insufficient  or  excessive.  The  cities  were  the  first 
'contract  breakers.'  " 

Using  Illinois  examples  solely,  Mr.  Shaw  reaches  the 
conclusion  that,  inasmuch  as  municipalities  began  as  far 
back  as  1882  to  invoke  the  courts  in  order  to  set  aside 
alleged  unfair  contract  ordinances  and  were  upheld  in 
their  stand,  they  now  can  have  no  ground  on  which  to 
resort  to  the  courts  in  an  effort  to  uphold  contract  ordi- 
nances when  the  advantage  is  on  the  other  side.  An- 
other conclusion  at  which  he  arrives  is  that  at  no  time 
were  municipalities  in  Illinois  either  explicitly  or  im- 
plicitly given  the  power  by  the  state  to  make  a  valid 
contract  concerning  rates  to  be  charged  by  a  public 
utility.  He  points  out  that  Illinois  was  the  first  state 
to  settle  this  question  and  that  that  decision  has  since 
been  upheld  by  a  United  States  court,  which  declared 
that  such  power  of  i-egulation  of  public  utilities  was 
inherent  only  in  the  state. 

In  distributing  the  pamphlet,  the  Committee  on  Pub- 
lic Utility  Information  calls  attention  to  the  fact  that 
utility  operators  generally  know  the  truth  of  the  situa- 
tion, but  that  the  public  is  ignorant  of  it  and  must  to  a 
great  extent  rely  upon  the  utterance  of  some  agitator, 
either  misinformed  or  purposely  deceitful.  To  correct 
this  condition  the  committee  has  suggested  that  the 
utility  men  call  the  pamphlet  to  the  attention  of  mayors, 
councilmen,  commercial  clubs,  city  attorneys,  judges  and 
civic  leaders,  and  others  who  attempt  the  discussion  of 
rate  contracts  or  commission  regulation. 


Achievements  of  Illinois  Committee  on 
Public  Utility  Information 

TWO  years'  intensive  effort  on  the  part  of  the  Illi- 
nois Committee  on  Public  Utility  Information  to 
cultivate  public  good  will  for  the  industry  has  produced 
some  surprising  results.  The  committee  closed  its  sec- 
ond year  of  activity  this  month,  and  even  the  most 
casual  survey  of  its  activities  reveals  amazing  evidence 
of  what  can  be  done  in  this  field  by  intelligent,  practical 
planning  consistently  and  persistently  followed  up  under 
the  direction  of  experts. 

The  purpose  of  the  committee  from  its  inception,  to 
use  its  own  words,  has  been  "to  conduct  a  systematic 
campaign  for  informing  the  public  on  the  fundamentals, 
and  pai'ticularly  the  economics,  of  the  public  utility 
industry,  and  thereby  endeavor  to  cultivate  a  public 
opinion  friendlier  both  to  the  industry  and  to  the  in- 
dividual electric,  gas,  street  railway  and  telephone  com- 
panies." It  utilizes  all  possible  agencies  for  getting 
the.  case  of  the  utilities  before  the  public.  It  relies 
mainly  upon  newspapers,  but  it  has  also  developed  sys- 
tematic utilization  of  other  agencies,  including  public 
speakers,  pamphlet  literature  and  the  public  schools. 

The  committee  celebrates  its  second  anniversary  by 
passing  the  five-million  mark  in  pieces  of  literature 
distributed.  These  5,000,000  pieces  of  literature  have 
not  been  merely  scattered  broadcast,  but  have  been 
definitely  placed — each  piece — in  somebody's  hands ;  and 
each  piece  was  specially  prepared  or  selected  and  ap- 
proved by  hard-headed  practical  utility  men  to  be  help- 
ful to  the  utility  industry. 

This  literature  has  gone  to  the  general  public  by  re- 
publication in  newspapers  and  by  other  usual  channels. 
Special  pieces  of  it  have  gone  directly  into  the  hands 
of  customers  of  public  utilities,  business  men  ( members 
of  chambers  of  commerce  and  other  associations),  bank- 
ers, lawyers,  employers  (for  their  employees),  teachers, 
preachers,  librarians,  students  in  colleges  and  high 
schools,  mayors,  members  of  city  councils  and  village 
boards,  public  officials  of  all  kinds  and  candidates  for 
public  office. 

An  Incentive  to  Other  States 

The  scope  and  effects  of  what  the  Illinois  committee 
has  done  and  is  doing  are  by  no  means  confined  to 
Illinois.  It  has  helped  organize  and  start  similar  edu- 
cational campaigns  in  nine  other  states — Indiana,  Ken- 
tucky, Ohio,  Nebraska,  Missouri,  Oklahoma,  Arkansas, 
Wisconsin  and  Michigan — and  has  inspired  the  prelim- 
inary steps  in  Iowa,  Texas,  California,  New  York, 
Kansas,  Oregon  and  Georgia.  Its  newspaper  material 
and  all  of  its  literature  are  available  for  use  in  other 
states  for  the  asking  or  the  taking  and  are  extensively 
so  used.  Its  speakers'  bulletins,  school  pamphlets  and 
other  publications  have  been  circulated  from  coast  to 
coast. 

In  addition  to  its  directly  educational  woi-k,  the  com- 
mittee has  established  and  standardized  itself  as  an 
information  committee.  Its  informational  help  is  con- 
stantly sought — and  from  all  parts  of  the  country — by 
newspapers  wanting  data  pertinent  to  current  news,  by 
high  school  and  college  students  facing  a  debate  or  a 
thesis,  by  lecturers  wanting  to  freshen  up  platform 
material,  by  writers  of  circular,  publicity  and  advertis- 
ing matter  for  investment  houses,  and  so  on.  Even 
members  and  employees  of  the  state  public  utilities 
commission  have  drawn  upon  the  committee's  resources. 
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A  noteworthy  fact  is  that  the  committee  has  not  once 
been  .seriously  accused,  by  newspaper,  politician  or 
utility  baiter,  of  trying  to  "propagandize"  the  public. 
This  absence  of  hostility,  as  well  as  much  of  the  com- 
mittee's success  in  getting  its  educational  matter  ac- 
cepted and  printed,  is  attributed  to  its  strictness  in  liv- 
ing up  to  the  "information"  part  of  its  name. 

Averting  "Home  Rule" 

In  the  summer  of  1920  Chicago  and  Illinois  politi- 
cians seized  upon  the  rate  increases  granted  by  the 
public  utilities  commission  as  vote  catchers.  Violent 
anti-utility  proposals  were  made  in  the  campaign  for  the 
nomination  and  election  of  the  present  state  administra- 
tion. Repeal  of  the  public  utilities  law,  abolition  of  the 
commission  and  reversion  to  "home  rule"  regulation 
were  threatened  and  were  recommended  in  the  Gover- 
nor's inaugural  address.  Citizens  and  civic  bodies  then 
began  to  take  notice.  The  Illinois  Chamber  of  Com- 
merce (a  federation  of  chambers  of  commerce  in  the 
leading  cities)  conducted  a  referendum  on  the  subject, 
and  business  men  of  the  state  declared  for  retention 
of  the  public  utilities  law  and  the  commission  by  a  vote 
of  21,825  to  1,039 — a  ratio  of  twenty-one  to  one.  Talk 
of  abolishing  the  commission  or  seriously  changing  the 
utilities  law  has  declined. 

While  it  is  impossible  here  to  record  a  full  account 
of  all  that  the  Illinois  Committee  on  Public  Utility 
Information  has  done,  the  "high  spots"  in  its  routine 
may  be  summarized  as  follows : 

A  weekly  news  bulletin  goes  regularly  to  the  900 
newspapers  in  the  state — about  125  dailies.  Special 
bulletins  go  to  the  dailies  and  press  associations  when 
news  warrants  it.  This  news  service  is  intended  to  be 
informative  rather  than  argumentative,  to  avoid  the 
political  and  the  controversial,  to  carry  matter  that  is 
at  once  helpful  to  the  utilities  and  interesting  enough 
to  be  printed  for  its  own  sake. 

Friendly  Attitude  of  Press 

Use  of  this  matter  by  the  state  press  averages  about 
5,000  column-inches  per  month,  equivalent  to  consider- 
ably more  than  250  newspaper  columns  per  month — more 
tljan  3,000  columns  per  year.  Newspapers  that  were 
unfriendly  have  become  friendly.  Helpful  editorials 
have  appeared  in  the  state  press,  literally  by  hundreds, 
where  formerly  thei-e  were  hostile  ones  or  none. 

Speakers'  bulletins  have  been  issued,  each  devoted  to 
some  phase  of  the  utility  industry,  as,  for  example,  the 
nature,  development  and  service  of  public  utilities,  the 
prosperity  of  communities  and  of  public  utilities,  the 
history  and  philosophy  of  regulation  by  state  commis- 
sion, utility  service  rate  making,  and  so  on.  These 
furnish  any  intelligent  person  with  ample  material,  for 
sound  talks,  and  as  a  further  guide  each  bulletin  carries 
one  or  two  sample  speeches. 

Engagements  for  Public  Speakers 

A  bureau  is  operated  to  find  engagements,  before 
clubs,  civic  associations,  and  so  on,  for  dependable 
speakers  on  utility  subjects.  The  bureau  is  also  or- 
ganizing local  utility  managers,  city  by  city,  into  local 
committees  to  promote  discussion  of  utility  subjects  in 
public  meetings  and  othei-wise.  Local  managers  have 
been  thus  brought  together  for  definite  co-operation  in 
nearly  a  hundred  communities. 

More  than  800  Illinois  high  schools  use  specially  pre- 
pared utility  industry  literature  in  classrooms,  in  theme 


work  and  in  debating  societies.  This  literature  is,  of 
course,  100  per  cent  informative,  not  one-sided  propa- 
ganda, and  is  sent  to  high-school  principals  and  teachers 
only  on  request. 

All  local  managers  of  gas,  electric,  telephone  and 
traction  companies  are  on  the  committee's  mailing  list. 
By  letter,  by  discussion  at  association  meetings  and  by 
reminders  from  higher  executives  local  managers  are 
constantly  asked  to  co-operate  with  one  another  and 
with  the  committee  in  all  possible  ways  and  particularly 
as  follows: 

1.  To  familiarize  themselves  with  each  weekly  news  bul- 
letin (which  they  receive  one  day  earlier  than  editors  do), 
to  discuss  the  contents  of  the  bulletin  with  the  local  editor 
on  every  opportune  occasion  and  to  point  out  the  applica- 
tion of  general  information  in  the  bulletins  to  some  local 
situation  or  question. 

2.  To  get  utility  subjects  discussed  before  clubs  and  civic 
organizations  by  themselves  or  other  dependable  speakers, 
the  speakers'  bulletins  aforementioned  being  always  avail- 
able for  speech  material. 

3.  To  tie  in  with  the  committee's  work  in  the  schools  by 
getting  high-school  classes  to  visit  utility  company  plants, 
by  stimulating  debates  and  essay-writing  competition,  and 
so  on. 

4.  To  guide  the  committee  in  systematic  distribution  of 
helpful  literature  in  their  respective  communities,  with  a 
view  to  getting  maximum  benefit  from  it. 

Organization  of  the  Committee's  Personnel 

Samuel  Insull  is  the  "author"  of  the  Illinois  Com- 
mittee on  Public  Utility  Information.  He  conceived  the 
general  scheme  and  told  a  group  of  "Insull"  company 
executives  to  "get  something  started."  Thus  it  was 
that,  with  the  co-operation  of  both  Bell  and  independent 
telephone  interests,  the  original  membership  of  the  com- 
mittee in  April,  1919,  came  to  be  as  follows:  John  F. 
Gilchi'ist  (chairman),  vice-president  Commonwealth 
Edison  Company;  Martin  J.  Insull,  vice-president 
Middle  West  Utilities  Company  (now  president  of 
N.  E.  L.  A.)  ;  Charles  A.  Munroe,  vice-president  Public 
Service  Company  of  Northern  Illinois  and  People's  Gas 
Light  &  Coke  Company  (now  pj-esident  of  American 
Gas  Association)  ;  Britton  I.  Budd,  president  Chicago 
Elevated  Railways  (now  vice-president  American  Elec- 
tric Railway  Association)  ;  Bernard  J.  Mullaney,  man- 
ager public  relations  department.  People's  Gas  Light 
&  Coke  Company ;  Clifford  Arrick,  publicity  manager 
Chicago  (now  Illinois  Bell)  Telephone  Company,  and 
W.  S.  Vivian,  secretary-treasurer  United  States  Inde- 
pendent Telephone  Association.  Virtually  every  electric, 
gas,  electric  railway  and  telephone  company  in  the  state 
is  now  co-operating  and  is  represented  on  the  enlarged 
committee  through  members  designated  by  the  several 
state  electric,  gas,  electric  railway  and  telephone  asso- 
ciations. 

The  committee's  work  was  organized  and  is  still 
guided  by  Mr.  Mullaney  as  director  and  H.  M.  Lytle, 
former  financial  editor  of  the  Chicago  Record-Herald, 
as  associate  director.  Out  of  the  experience  of  all  con- 
cerned in  this  Illinois  campaign  have  come  certain 
definite  conclusions  in  relation  to  work  of  this  char- 
acter, among  them  the  conviction  that  two  important 
factors  in  the  committee's  success  have  been  (1)  the 
careful  way  in  which  its  work  is  done  so  that  no  accusa- 
tion may  lie  against  it  of  trying  to  mislead  the  public, 
and  (2)  the  motive  power  supplied  by  the  weekly  meet- 
ings of  the  committee  and  the  facilities  of  the  com- 
mittee members  for  getting  close  to  local  managers  and 
spurring  them  to  co-operative  action. 
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Geneiators,  Motors  and  Transformers 

Progress  in  the  Manufacture  of  High-Voltage  Alter- 
nating-Current Windings. — W.  Zederbohm. — A  detailed, 
well-illustrated  description  of  the  development  of  high- 
voltage  motor,  generator  and  regulator  windings  during 
the  last  twenty  years.  It  was  recognized  early  that 
round  wires,  wound  at  random,  do  not  withstand  over- 
voltage  stress  as  well  as  rectangular  conductors  which 
fill  out  a  given  s!ot  without  leaving  any  dangerous 
air  pockets.  The  author  points  to  the  great  danger 
resulting  from  slow  discharges,  beginning  at  about 
1,400  volts  and  destroying  rapidly  cotton  covering  which 
is  not  specially  treated.  Asphalt  treatment  and  inclos- 
ing the  coils  in  sleeves  of  "jMikanite"  improve  condi- 
tions materially.  This  method  was  standardized  by  the 
Siemens-Schuckert  Works  for  all  machines  above  30  kw. 
and  1,200  volts.  The  entrance  and  exit  slot  coils  now 
receive  heavier  insulation  than  all  the  other  coils  of 
the  same  winding  (about  10  per  cent  of  the  number  of 
turns  are  reinforced)  to  withstand  line  surges.  Coils 
are  wound  on  adjustable  mandrels,  are  bent  to  the 
desired  shape  and  smoothed  out  in  steam-heated  presses. 
If  slots  are  wide  enough  the  finished  coils  are  laid  in 
and  the  slots  are  closed  b>  wedges.  For  machines  with 
narrow  openings  of  the  slots  the  formed  and  finished 
coils  are  cut  open  again,  straightened  out  at  one  end 
and  threaded  through  the  slots.  By  means  of  a  small 
portable  welding  transformer  the  open  ends  are  then 
closed  again. — Siemens  Zeitschrift,  February,   1921. 

Number  of  Bars  and  Torque  of  Squirrel-Cage  Arma- 
tures.— W.  Stiel. — Very  elaborate  tests  were  made  to 
determine  the  influence  of  the  number  of  copper  bars 
in  a  cage  armature  upon  the  torque.  One  three-phase, 
four-pole,  1-hp.  stator  was  successively  tested  with 
eleven  different  rotors,  each  having  a  different  number 
of  bars,  varying  from  eighteen  to  forty-two.  A  spring 
dj'namometer  was  used  to  trace  out  the  torque  curve, 
the  motor  driving  a  flywheel  in  all  cases.  The  results 
showed  that  it  is  always  advisable  to  have  fewer  slots 
in  the  rotor  than  in  the  stator,  but  that  the  differ- 
ence should  be  small.  The  number  of  rotor  slots  should 
be  even  and  divisible  by  the  number  of  poles.  The 
tests  proved  further  that  one  may  find  in  literature  on 
this  subject  many  statements  contrary  to  practical  ex- 
perience. The  influence  of  the  form  factor  of  the 
feeding  voltage  and  the  overfield  caused  by  the  stair- 
case form  of  the  field  curve  are  usually  overestimated, 
while  the  influence  of  the  change  of  the  field  due  to  the 
slots  in  the  stator  and  rotor  laminations  is  generally 
underestimated.  The  latter  fact  especially  is  of  great 
importance. — Zeitschrift  des  Verei7ies  de-utscher 
Ingenieure,  Feb.  5,  1921. 

Mercury-Arc  Rectifiers  for  Large  Output. — M.  GiROZ. 
— This  article  describes  the  present  status  of  'arge- 
output  meiTury-arc  rectifiers.  All  mechanical  diffi- 
culties of  building  metallic  containers  holding  a  high 
vacuum  are  said  to  have  been  overcome.  Rectifiers 
up   to   900   amp.   direct    current   or   up   to   2,000   volts 
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direct  Lurreiit  are  in  successful  operation.  At  1,500 
volts  direct  current  an  efficiency  of  about  98.7  per  cent 
has  been  reached,  and  it  is  of  interest  to  note  that  the 
efficiency  is  the  same,  regardless  of  load.  The  alter- 
nating-current input  power  factor  may  be  kept  arouno 
0.97,  the  voltage  regulation  at  3  per  cent.  In  several 
Swiss  and  French  substations  the  600-volt  trolley 
service  is  fed  from  such  rectifiers  with  excellent  re- 
sults. As  main  advantages  are  claimed:  (1)  High 
eflSciency,  (2)  quiet  operation,  (3)  small  floor  space, 
(4)  small  amount  of  necessary  attendance,  (5)  capabil- 
ity to  stand  overloads,  and  (6)  no  foundation  required. 
— Bulletin  de  la  Societe  Frangaise  des  Electriciens,  Vol. 
X,  No.  93,  page  375. 

Generation.  Transmission  and  Distribution 

Distribution  of  Voltage  Along  Disk-Type  Insulator 
Chains. — Ch.  Dach.\ry  and  P.  GORCE. — A  study  was 
made  to  investigate  the  voltage  distribution  along 
chains  of  disk-type  high-voltage  insulators.  Two  types 
of  disks  were  investigated — the  Hewlett  type  and  the 
disk  with  metal  cap  and  cemented  short  rod.  It  is 
shown  that  a  very  high  stress  exists  on  the  disk  next 
to  the  line.  With  metal  cap  disks,  when  all  disks  are 
alike,  the  disk  next  to  the  line  has  to  withstand  up  to 
45  per  cent  of  the  line  voltage.  This  figure  may  be 
reduced  to  about  17  per  cent  if  double  the  capacity  of 
the  rest  of  the  units  is  given  to  the  last  two  disks,  which 
may  be  done  by  enlarging  the  metal  surface.  For  Hew- 
lett-type disks  a  metallization  is  recommended,  and  for 
this  the  Schoop  metal  spray  process  proved  very  satis- 
factory. A  great  many  curves  of  actual  measurements 
of  different  chains  under  operating  condition  are  given. 
— Bulletin  de  la  Societe  Frangaise  des  Electriciens,  Vol. 
X,  No.  93,  page  345. 

Removing  Gases  in  Water  by  the  Kestner  System. — 
Perdrizet. — Recognizing  that  the  principal  cause  of 
deterioration  of  boilers  is  the  gases  in  solution  in  the 
boiler-feed  water  and  that  the  oxygen  is  by  far  the  most 
detrimental  of  these,  the  author  describes  an  apparatus 
by  which  the  oxygen  is  removed  from  the  water  by 
chemical  process. — Revue  Generate  de  I'Electricite.  Feb. 
5,   1921. 

Mechanical  Construction  of  High-Voltage  Transmis- 
sion Lines. — H.  Kyser. — The  article  deals  in  detail 
with  the  most  suitable  construction  for  supporting 
structures  for  high-voltage  lines,  taking  up  in  turn 
wooden  poles,  fabricated-steel  poles,  reinforced-concrete 
poles,  steel  towers,  towers  for  very  long  river  crossings 
and  their  respective  accessories  and  hardware.  Simple, 
treated  wood  poles  are  recommended  for  all  straight 
lines  up  to  about  15,000  volts.  Double  poles  and  "A" 
poles  should  be  used  for  angles,  crossings  and  bi-anch 
points.  An  interesting  "lyra"  steel  arm  for  a  three- 
wire  line  is  described  and  illustrated  which  will  hold 
and  safely  separate  the  lines  even  in  case  the  top  of 
the  pole  should  break  off.  To  avoid  trouble  from  birds 
perching  upon   the   cross-arms   slanted   steel   arms  are 
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recommended.  For  higher  voltages  and  longer  spans 
structural  steel  poles  are  more  economical,  and  may  be 
used  up  to  about  60,000  volts.  Above  that  rating  towers 
will  be  cheaper,  as  they  permit  longer  spans.  As 
examples  of  river  crossings  nine  spans,  ranging  from 
223  m.  to  739  m.,  are  tabulated  with  all  their  details. 
The  article  is  well  illustrated. — Siemens  Zeit.tchrift, 
February,  1921. 

Traction 

Arc  Welding  and  Motor  Maintenance. — A  discussion 
of  arc  welding  applied  to  electric  railway  equipment 
and  a  general  consideration  of  motor  repairs  for  this 
type  of  service. — Electric  Railway  Journal,  March  19, 
1921. 

Electrification  of  Main-Line  Railways  in  Relation  to 
Traffic  Working. — Philip  Nash. — The  writer  asserts 
that  one  of  the  principal  difficulties  in  forming  a  fair 
judgment  of  the  advantages  of  electrification  lies  in  ob- 
taining true  comparisons  between  steam  and  electric 
operation  from  actual  results.  He  says  that  in  many 
of  the  figures  available  the  performance  of  new  up- 
to-date  electrical  equipment  is  compared  with  steam 
locomotives  designed  many  years  ago.  Nearly  all  elec- 
trification, he  continues,  can  be  shown  to  effect  a 
direct  saving  in  money  over  steam  operation,  though 
only  in  special  cases  will  the  direct  savings  be 
sufllcient  to  pay  interest  and  depreciation  charges  on 
the  capital  involved  and  leave  any  surplus  profit.  It 
is  thus  necessary  to  depend  largely  upon  the  collateral 
savings  and  benefits  to  justify  the  expenditure  involved, 
and  such  collateral  savings  do  not  invariably  accrue 
to  a  sufficiently  important  extent  in  main-line  electri- 
fication.— London  Electrician,  March  4,   1921. 

Installations,  Systems  and  Appliances 

Electric  Arc  Welding  with  Tivo  Arcs  in  Series. — C. 
A.  Bourgeois. — This  article  outlines  a  scheme  by  means 
of  which  it  is  feasible  to  connect  two  welding  places 
in  series,  both  being  fed  from  one  direct-current  gen- 
erator. Two  contactor  relays  and  two  substitute  resist-- 
ances  are  necessary  to  permit  the  two  welders  to  operate 
independently  of  each  other.  In  case  one  of  the  arcs 
goes  out  the  relays  cut  into  the  circuit  the  substitute 
resistance,  which  is  short-circuited  when  both  arcs  are 
in  play.  It  is  obvious  that  the  two  welders  must  oper- 
ate their  respective  arcs  with  the  same  current  density. 
Not  counting  the  cost  of  the  generator,  the  author  gives 
the  cost  of  the  complete  eciuipment  for  two  welding 
places  as  2,000  francs. — L'Electricien,  Feb.  1,  1921. 

A  New  Gas  Turbine. — Tests  have  been  resumed  at 
the  works  of  Thyssen  &  Company  with  the  gas  turbine 
invented  by  H.  Holzwarth,  which  was  built  in  1914. 
The  vertical  unit,  it  has  been  found,  will  be  improved 
by  horizontal  construction.  Four  tests  of  a  500-hp. 
turbine  of  the  horizontal  type  yielded  the  following 
results : 


Test  Number  1  2  .•!  4 

Quantity  of  gas  at  0  cli'g. 

C.    769    mm.    memuw, 

meters    per    hour 300  400  ."i.'io  fi60 

Quantity  of  heat  admitted. 

calories  per  hour 1.1.')0,000      1,530,000      2,110,000      2,415.000 

Useful    horsepower 70  251  724  984 

Heat    consumption 16,430  6,090  2,915  2,450 

Efficiency,    per    cent 3.9  10.4  21.8  26 

— London  Engineer,  Feb.  11,  1921. 

Use  of  Small  Electrically  Driven  Rock-Drilling  Ma- 
chines.— Theo.  Hauber. — The  article  describes  the  suc- 


cessful use  of  a  1-hp.  electric  rock  drill  in  a  tunnel  1,280 
m.  long.  The  motor  is  of  the  squirrel-cage  type,  oper- 
ating over  a  slip  clutch  a  drill  with  500  impulses  per 
minute.  Two  of  these  drills  were  used  at  a  time  on  one 
front,  power  being  furnished  from  a  6-kva.,  three-phase 
generator  driven  by  steam. — Elektrotechnik  und 
Maschinenbau,  Feb.  13,  1921. 

Electric  Trucks  and  Industrial  Locomotives. — Atten- 
tion is  called  to  the  usefulness  of  small  electric  trucks 
in  manufacturing  work  of  all  kinds,  and  the  article 
states  that  railway  companies  are  utilizing  these  trucks 
to  an  increasing  extent  for  carrying  freight  on  station 
platforms.  Small  electric  locomotives  are  employed 
frequently  for  the  heavier  class  of  service  in  steel  works 
and  similar  industries,  as  well  as  for  haulage  work  in 
connection  with  contracting  jobs  such  as  building  and 
drainage.  British  experience  with  these  devices  is 
dealt  with. — London  Engineer,  March  4,  1921. 

Electric  Melting  in  Non-Ferrous  Industry. — Edwin 
F.  Cone. — Data  showing  the  distribution  of  electric 
furnaces  of  each  make  according  to  location,  number  of 
furnaces,  type  of  furnaces,  capacity  in  kilowatts,  and 
the  character  of  product.     The  table  gives  the  results 

DATA  ON  ELECTRIC  FURNACE  DISTRIBUTION 


Type  of  furnace 

Ajax-Wyatt 

Baily. 

Detroit  ronking 

Booth  rotating 

Rennerfelt 

H.  &  H.  electrir  reverberatory 

Snyder 

Von  Schlegell 

General  Electric 

Ajax-Northrup 

Weeks 

Ludlum 

Greves-Etchells.  .  .  . 


Total . 


No.  of  Furnaces 

No. 

of  Furnace- 

March  1, 

1921 

March  1,  1920 

178 

118 

82 

61 

57 

44 

40 

20 

13 

9 

4 

11 

8 

1  1 
1 

1 

1 
408 

26? 

of  this  analysis,  showing  the  increase  in  the  number  of 
furnaces  in  use  March  1,  1921,  compared  with  March  1, 
1920.— /row  Age,  March  24,  1921. 

Electrophysics  and  Magnetism 

Deleterious  Effect  of  Fibers  on  the  Electric  Insulat- 
ing Poiver  of  Oils. — Thomas  A.  McLaughlin. — This 
article  deals  with  research  showing  the  very  serious 
effect  on  the  insulating  value  of  transformer  oil  of  the 
presence  of  fibers  from  cotton  rags  or  waste  used  in 
cleaning  containing  vessels  or  otherwise  introduced  into 
the  apparatus  contained  in  the  oil.  The  author  finds 
the  effects  to  be  as  serious  as  those  previously  reported 
by  Japanese  investigators. — London  Electrician,  March 
18,    1921. 

Structure  of  the  Helium  Atom. — Irving  Langmuir. — 
From  a  study  of  models  for  the  helium  atom  the  author 
concludes  that  Bohr's  model  is  unsatisfactory  because 
it  gives  too  great  a  value  for  the  ionizing  potential 
and  is  not  in  accord  with  the  optical  and  magnetic 
properties  of  helium.  The  chemical  evidence  suggests 
that  each  electron  in  an  atom  has  its  own  separate  orbit 
and  that  these  orbits  ai'e  closely  inter-related.  Accord- 
ingly two  new  models  are  considered:  (1)  In  the 
double  circle  model  the  two  electrons  are  assumed  to 
move  in  two  separate,  parallel,  circular  orbits;  (2) 
in  the  semicircular  model  each  electron  is  assumed  to 
oscillate  back  and  forth  along  an  approximately  semi- 
circular path  in  accord  with  classical  mechanics,  each 
being  brought  to  rest  at  the  end  of  its  path  by  the 
repulsion  of  the  other.     The  absolute  dimensions  of  the 
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model  were  computed.  The  total  energy  comes  out  '.ess 
than  for  the  Bohr  model,  and  the  ionizing  potential, 
25.62  volts,  agrees  closely  with  the  experimental  value. 
— Physical  Review,  March,  1921. 

Electrochemistry  and  Batteries 

Copper-Nickel  Alloys. — P.'^UL  D.  Merica. — A  study 
of  the  structure  and  properties  of  alloys  used  for  driv- 
ing bands,  condenser  tubes  and  coinage. — Chemical  and 
Metallurgical  Engineering,  March  30,  1921. 

Recent  Work  on  Chromium-Tungsten-Steel  Methods 
of  Magnetic  Analysis. — A  description  of  the  methods 
of  magnetic  analysis  extensively  utilized.  The  work 
of  Japanese  investigators  is  particularly  considered. 
This  is  the  first  of  a  series  of  articles  reviewing  the 
literature  on  chromium-tungsten  steels. — Chemical  and 
Metallurgical  Engineering,  March   30,    1921. 

Cost  of  Nitrogen  Fixation  in  Norway. — T.  C.  Hage- 
MANN. — It  is  said  that  the  object  of  the  paper  is  not  to 
make  an  accurate  calculation  of  the  cost  of  construction 
and  working  expenses  of  a  plant  for  the  manufacture  of 
nitrates  by  the  electrical  oxidation  of  air,  but,  taking 
into  consideration  the  market  price  of  the  products,  to 
show  that  this  process  is  profitable  in  Norway.  For  a 
medium-sized  factory  of,  say,  40,000  kw.  the  output 
is  estimated  at  20,000  tons  of  HNO„  the  equivalent  of 
4,500  tons  of  nitrogen  in  the  form  of  29,000  tons  Nor- 
wegian saltpeter  with  13  per  cent  N  and  4,400  tons 
sodium  nitrate  with  16.5  per  cent  N.  The  raw  ma- 
terials required  will  be  15,000  tons  limestone,  500  tons 
lime  and  2,500  tons  soda.  For  the  economical  calcula- 
tion the  writer  utes  Norwegian  kroner  ( 1  kr.  at  normal 
exchange  or  parity  equals  $0,268,  at  present  market 
$0.18).  The  market  price  of  the  nitrogen  as  required 
above  is  about  3,000  kr.  per  ton.  Total  selling  price  for 
4,500  tons  is  13,500,000  kr.  Approximate  running  ex 
penses,  in  kronen,  are:  Power,  40,000  kw.,  at  100  kr., 
4,000,000;  administration  and  wages,  1,500,000;  raw 
and  other  materials,  1,100,000;  packing,  1,000,000;  sun- 
dries, 400,000;  total,  8,000,000.  Balance:  13,500,000  kr. 
—  8,000,000  kr.  =  5,500,000  kr.  The  investment  is 
estimated  to  be  about  20,000,000  kr.,  and  taking  7i  per 
cent,  or  1,500,000  kr.,  for  amortization,  the  profit  will 
be  about  4,000,000  kr.  The  cost  of  energy  represents 
about  one-half  the  total  running  expenses. — Chemical 
and  Metallurgical  Engineering .  March  23,  1921. 

Units,  Measurements  and  Instruments 

Measuring  Condenser  Losses  with  Electrometer. — M. 
Thielers. — In  measuring  power  at  a  very  low  powder 
factor — for  instance,  in  determining  condenser  losses 
at  high  voltages — the  electrometer  may  be  advanta- 
geously employed  as  a  wattmeter.  For  this  purpose  the 
condenser  may  be  connected  to  the  high-tension  ter- 
minals of  a  transformer  through  a  standard  pure 
resistor.  The  midpoint  of  the  transformer  secondary 
is  taken  to  the  electrometer  needle  and  the  two  pairs 
of  quadrants  are  connected  to  the  terminals  of  the 
standard  resistance.  But  for  certain  terms  of  correc- 
tion the  deflection  of  the  electrometer  then  is  propor- 
tional to  the  condenser  losses.  The  corrections  may  be 
made  to  vanish  by  introducing  a  balancing  I'esistor 
symmetrically  placed  with  respect  to  the  standard 
resistor  and  by  connecting  the  needle  to  the  exact 
electrical  midpoint  of  the  transformer.  If  certain 
conditions  are  not  fu'filled  and  if  there  is  too  high  a 
capacity  or  too  high  losses  in  the  electrometer  consid- 
erable errors  may  enter   into  the   results.     After   dis- 


cussing the  method,  the  author  states  that  the  electro- 
static wattmeter  has  been  successfully  used  for  measure- 
ments of  condenser  losses  up  to  60,000  volts. — Teknisk 
Tidskrift,  Elektroteknik,  Vol.  L,  page  181. 

Measuring  of  Power  Factor  by  a  Double  Instrument. 
— W.  FUHRMANN. — A  kilowattmeter  and  an  ammeter 
are  combined  in  one  instrument  so  that  the  pointers 
of  the  tW'O  cross  each  other.  A  number  of  curves  have 
been  drawn  between  the  two  scales,  and  the  cross  point 
of  the  two  pointers  indicates  directly  the  power  factor 
on  the  curve  nearest  to  this  point.  A  similar  result 
may  be  obtained  by  combining  two  wattmeters.  The 
instruments  are  being  built  by  Hartmann  and  Braun. — 
Elektrotechnische  Zeitschrift.  Feb.  17,  1921. 

Telegraphy,  Telephony  and  Signals 

Magnetic  Behavior  of  Iron  in  Alternating  Fields  of 
Frequencies  Between  100,000  and  1,. 500,000  Cycles. — 
Leon  T.  Wilson.— Mild  steel  ribbon,  0.002  in.  (0.5 
mm.)  in  thickness,  was  tested  at  various  radio  frequen- 
cies between  100,000  and  1,500,000  cycles  per  second 
for  the  relation  between  ampere-turns  per  centimeter 
and  flux  density  and  for  core  loss  in  watts  per  cubic 
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MAGNETIZATION   CURVES   FOR   STEEHj  AT  VERY   HIGH   FREQUENCY 

centimeter  at  the  various  frequencies.  A  vacuum-tube 
oscillator  supplied  the  necessary  current  for  magnetizing 
the  ring  samples  of  steel.  The  method  of  measurement 
required  the  development  of  a  precision  radio-frequency 
voltmeter,  which  is  described  in  detail.  Some  of  the 
results  are  shown  in  the  curves. — Proceedings  Institute 
of  Radio  Engineers,  February,  1921. 

Development  of  Printing  Telegraphy. — J.  0.  Carb. — 
The  writer  gives  the  historical  development  of  printing 
telegraphy  from  the  beginning,  but  confines  himself  to 
those  systems  which  have  had  an  influence  on  the  devel- 
opment of  systems  in  use  in  the  United  States. — Journal 
Western  Society  of  Engineers,  March,  1921. 

Miscellaneous 

Errors  Involved  in  Solving  for  Cojistants  of  Fourier's 
Series  by  Calculation  Method. — Warren  Mason. — The 
author  considers  (1)  sources  of  error  due  to  measure- 
ment of  wave  forms  and  due  to  higher  harmonics,  (2) 
error  due  to  formulation  of  equations,  and  (3)  error  due 
to  the  assumption  that  no  harmonics  above  the  mVn  exist. 
— Physical  Revietc,  March,  1921. 

Federal  Power  Commission  Issues  Rides  and  Regu- 
lations.— The  first  Federal  Power  Commission,  just 
before  relinquishing  office,  approved  twenty  rules  and 
regulations  to  govern  the  granting  of  permits  and 
licenses  for  the  development  of  water  power.  These 
are  given  in  full. — Water  Po^ver,  March,  1921. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Contractors  Blaiiied  for  Veto  of  Iowa 
Utility  Court  Bill 

AFTER  it  had  passed  both  houses  of  the  State  Legis- 
j.  lature,  the  Governor  of  Iowa  has  vetoed  the  bill 
jjroviding  for  a  public  utility  court  of  appeal.  The  elec- 
tric utilities  of  the  state  hold  the  electrical  contractors 
primarily  responsible  and  have  threatened  to  w^ithdraw 
their  support  from  the  contractor-dealer  association. 
This  bill,  which  had  the  approval  of  the  utilities  of  the 
state,  created  what  was  called  a  "court  of  public  service," 
but  which  to  all  intents  and  purposes  was  a  state  utility 
commission.  At  the  office  in  New  York  of  the  National 
Association  of  Electrical  Contractors  and  Dealers  it 
was  stated  that  no  information  had  been  received  of  any 
action  taken  by  the  Iowa  State  Association. 

Under  the  bill  utilities  and  cities  were  authorized  to 
fix  rates,  but  in  case  of  disagreement  the  matter  was 
to  be  laid  before  a  court  of  public  service  consisting 
of  three  judges  of  the  Iowa  District  Court,  selected  by 
the  Chief  Justice  of  the  Supreme  Court. 

The  court  was  to  be  empowered  to  determine  on 
appeal  the  justness  of  rates  fixed  by  municipal  authori- 
ties, and  in  the  event  of  failure  of  the  city  to  fix  just 
and  reasonable  rates  was  to  be  empowered  to  enter  an 
order  directing  proper  action. 

In  an  action  brought  by  a  city  the  court  was  to  be 
empowered  to  annul  any  indeterminate  franchise — > 
under  which  type  of  charter  all  utilities  were  to  operate 
had  the  bill  been  signed — when  public  necessity  should 
require.  Either  side  could  appeal  from  any  order  of 
the  court  to  the  Supreme  Court  of  Iowa. 


Power  Commission  Proposed  for 

California 

THERE  is  at  present  in  the  hands  of  the  committee 
on  government  efficiency  of  the  State  Senate  of 
California  a  bill  creating  a  hydro-electric  power  com- 
mission and  defining  its  powers.  The  proposed  commis- 
sion would  not  be  much  unlike  the  Hydro-Electric  Power 
Commission  of  Ontario  in  its  powers  and  would  consist 
of  three  commissioners,  two  appointed  by  the  governor 
and  a  third,  who  would  be  chairman,  elected  by  the 
municipalities  joining  in  the  scheme. 

According  to  the  provisions  of  the  act  as  amended  in 
the  California  Senate  the  commission  may  acquire  by 
purchase,  lease  or  otherwise  land,  waters,  water  privi- 
leges, water  powers,  works,  machinery,  plant,  trans- 
mission lines  and  appurtenances  and  all  things  neces- 
sary for  the  generation,  transmission,  storage  and  dis- 
tribution of  electricity.  It  may  construct,  maintain  and 
operate  works  for  that  purpose  and  exercise  the  power 
of  eminent  domain  in  the  name  of  the  state. 

The  commission  is  empowered  to  apply  for  and  obtain 
in^the  name  of  the  State  of  California  permits  and 
licenses  from  the  United  States  under  the  federal  water 
p5wer  act  and  may  enter  into  an  agreement  with  the 


United  States  or  with  any  other  state  respecting  the 
use  and  conservation  of  interstate  waters.  It  may  also 
purchase  electricity  for  distribution  and  resale. 

The  act  provides  for  the  supply  of  electricity  to  mu- 
nicipalities by  contract  and  for  the  formation  of  rural 
syndicates  which  may  also  contract  for  service.  The 
commission  shall  fix  a  monthly  rate  which  may  be 
changed  at  the  end  of  six  months,  and  provision  is  made 
for  a  readjustment  of  rates  each  year. 

For  the  purposes  of  the  act  the  commission  is  em- 
powered to  appoint  a  secretary  and  employ  engineers, 
accountants,  counsel  and  necessary  assistants.  It  may 
also  standardize  accounting  systems,  methods,  etc.  It 
is  felt  by  some  power  interests  that  the  act  has  a  chance 
of  passage. 

Northwest  Superpower  Survey  Committee 
Organized 

A  STUDY  of  plans  for  guiding  the  economic  power 
development  of  the  Northwest,  including  the  hydro- 
electric resources,  is  being  undertaken  by  a  Superpower 
Survey  committee,  which  held  its  organization  meeting 
in  Portland,  Ore.,  April  20.  The  committee  plans  not 
to  confine  its  work  to  any  one  particular  phase  of  the 
superpower  project,  but  (a)  to  make  a  study  and  com- 
pile data  to  be  available  to  the  public,  to  capital,  to 
existing  and  future  operating  companies,  to  industry  in 
general  and  to  commercial  and  legislative  bodies,  and 
(b)  to  further  industrial  development  by  an  attempt 
to  forecast  and  indicate  such  methods  of  power  expan- 
sion, development  and  interconnection  as  will  ultimately 
prove  sound. 

The  conference  had  its  Inception  in  the  Oregon  Tech- 
nical Council,  where  the  need  for  such  a  study  was 
keenly  realized,  and  a  representative  committee  has 
been  appointed  to  undertake  the  work.  Various  sub- 
committees have  been  appointed  to  carry  out  its  many 
phases,  and  these  committees  will  report  to  the  general 
committee,  which  will  meet  from  time  to  time. 

The  personnel  of  the  general  committee  is  as  follows ; 
D.  C.  Henny,  chairman,  and  J.  C.  Stevens,  first  vice- 
chairman,  Spalding  Building,  Portland;  Prof.  C.  E. 
Magnusson,  second  vice-chairman,  University  of  Wash- 
ington, Seattle;  F.  H.  Murphy,  secretary.  Electric  Build- 
ing, Portland;  R.  M.  Boykin,  North  Coast  Power  Com- 
pany, Portland;  R.  Beeuwkes,  Chicago,  Milwaukee  &  St. 
Paul  Railway,  Seattle;  W.  H.  Crawford.  Portland  Cham- 
ber of  Commerce;  E.  R.  Cunningham,  Oregon  Electric 
Railway  Company,  Portland;  Prof.  R.  H.  Dearborn, 
Oregon  Agricultural  College,  Corvallis,  Ore.;  .1.  B.  Fis- 
ken,  Washington  Water  Power  Company,  Spokane; 
J.  P.  Growden,  Skagit  River  Project,  Seattle;  F.  F.  Hen 
shaw.  United  States  Geological  Survey,  Portland;  R. 
M.  -Jennings,  Douglas  County  Light  &  Water  Company, 
Roseburg,  Ore.;  E.  W  Lazell,  consulting  engineer.  Port- 
land; L.  T.  Merwin,  Northwestern  Electric  Company, 
Portland;    C.  P.  Osborne,  Portland  Railway,   Light  & 
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Power  Company :  G.  L.  Parker,  United  States  Geological 
Survey,  Tacoma:  W.  M.  Shepai-d,  California-Oregon 
Power  Company,  San  Francisco;  G.  E.Quinan,  Puget 
Sound  Power  &  Light  Company,  Seattle;  H.  H.  School- 
field,  Pacific  Power  &  Light  Company,  Portland;  R.  U. 
Steelquist,  Mountain  States  Power  Company,  Albany, 
Ore.;  W.  R.  Putnam,  Idaho  Power  Company,  Boise,  and 
R.  B.  Childs,  Intermountain  Power  Company,  Seattle. 


Georgia  Electrical  Interests  Plan 
Co-operation 

PLANS  for  a  closer  organization  of  and  co-operation 
between  the  electrical  interests  of  Georgia  were  dis- 
cussed at  the  annual  meeting  of  the  Georgia  Associa- 
tion of  Electrical  Contractors  and  Dealers,  held  in 
Atlanta  April  22.  A  special  meeting  will  be  held  in 
Macon  on  Jlay  9  and  10,  to  which  all  branches  of  the 
electrical  industry  of  the  state  are  invited. 

Addresses  were  made  at  the  meeting  by  several  of 
the  jobbers  relative  to  the  need  of  more  aggressive 
activity  on  the  part  of  the  electrical  dealers  and  of  em- 
ploying experienced  salesmen  for  the  purpose  of  meet- 
ing the  keen  competition  from  the  hardware,  depart- 
ment and  drug  stores  that  is  evidencing  itself. 


Ohio  Public  Utilities  to  Spend  Half  a 
BiUion  During  1921 

INDICATIONS  so  far  this  year  point  to  further  in- 
vestment of  close  to  half  a  billion  dollars  being 
necessary  for  the  utility  companies  of  Ohio  during  1921 
to  meet  the  growing  demands  for  additional  service 
made  in  almost  every  section  of  the  state.  To  obtain 
part  of  this  new  capital  many  companies  are  encourag- 
ing customer  ownership. 

Ohio  public  utility  companies  during  1920  requested 
the  State  Public  Utilities  Commission  to  authorize  them 
to  sell  $222,868,000  worth  of  new  securities  for  the 
purpose  of  extending  and  improving  their  services  to 
the  people  of  the  state,  according  to  figures  gathered 
by  the  Ohio  Committee  on  Public  Utility  Information. 
Of  this  amount  the  commission  sanctioned  the  sale  of 
1218,441,134  of  new  securities. 


Big  Problems  of  Business  Are  Outlined 
by  Conunerce  Chamber  Head 

THE  ninth  annual  meeting  of  the  United  States 
Chamber  of  Commerce  started  on  Wednesday  at 
Atlantic  City.  President  Joseph  H.  Defrees  outlined 
the  various  important  problems  facing  industry  as  a 
whole,  the  greatest  of  which,  he  stated,  was  the  trans- 
portation problem. 

Mr.  Defrees  took  occasion  to  put  on  record  the  labor 
position  of  the  chamber.  The  organization,  he  said, 
has  no  relation  to  the  open-shop  movement.  It  does, 
however,  stand  for  the  "principle  of  the  open  shop  in  its 
true  integrity."  Adequate  attention  must  be  given  to 
foreign  trade,  the  speaker  said,  before  the  employment 
problem,  or  for  that  matter  the  entire  business  situa- 
tion, can  be  satisfactorily  straightened  out. 

Other  matters  touched  on  were  the  tariff,  which  Mr. 
Defrees  asked  the  chamber  to  consider  in  the  light  of 
the  creditor  position  of  the  nation;  federal  taxation, 
"government  in  business,"  housing,  education  and  immi- 
gration. 


Larger  Construction  Program  for 
Byllesby  Properties 

PLANS  have  been  laid  by  the  Standard  Gas  &  Electric 
Company,  the  holding  company  for  the  H.  M.  Byllesby 
pi'operties,  to  enter  upon  a  somewhat  larger  construction 
program  during  1921  than  has  prevailed  in  the  last  few 
years,  all  construction  work  in  the  recent  past  having 
been  held  down  to  a  minimum.  The  growth  of  business 
in  certain  communities,  the  company  says  in  its  annual 
report  for  1920,  so  urgently  demands  increased  plant 
capacity  that  it  is  proposed  to  develop  one  hydro-electric 
station  on  the  Pacific  Coast  and  to  enlarge  the  generat- 
ing plants  in  certain  othei-  communities.  Financial  as- 
rangements  to  cover  the  enlarged  construction  program 
are,  it  is  stated,  in  the  process  of  consummation. 

Gross  earnings  of  the  company's  subsidiaries 
amounted  in  1920  to  $32,352,232,  an  increase  during 
the  j'ear  of  slightly  more  than  five  million  dollars.  Net 
earnings  amounted  to  $11,230,741,  which  is  an  increase 
over  1919  of  about  a  million  and  a  quarter. 


A.  I.  E.  E.  Annual  Convention  Program 

DETAILS  of  the  tentative  program  of  the  annual 
convention  of  the  American  Institute  of  Electrical 
Engineers,  to  be  held  at  Salt  Lake  City,  Utah,  June  21, 
22.  23  and  24,  are  announced  this  week  as  follows : 

Tuesday,  June  21. 

President's  address,  by  Arthur  W.  Berresford;  technical 
committee  reports;  "Hydro-Electric  Developments  at  Niag- 
ara Falls,"  by  J.  L.  Harper,  Niagara  Falls  Power  Company; 
"Modern  Developments  in  Waterwheels,"  by  W.  M.  White, 
Allis-Chalmers  Company. 

Wednesday,  June  22 

"Economic  and  Eneineerino;  Problems  of  the  220-Kv. 
Transmission,"  by  L.  E.  Imlay,  Superpower  Survey,  New 
York;  "Voltage  and  Power-Factor  Control  of  66,000-Volt 
Ti-ansmission  Lines  Connecting  Two  Generating  Stations," 
by  Raymond  Bailey,  Philadelphia  Electric  Company;  sym- 
posium on  long-distance  transmission  systems,  by  F.  G. 
Baum,  consulting  hydro-eiectric  engineer,  San  Francisco; 
W.  W.  Lewis,  General  Electric  Company,  Schenectady,  N. 
Y.,  and  L.  L.  Elden,  Edison  Electric  Illuminating  Company 
of  Boston;  "Modern  Production  of  Suspension  Insulators," 
by  E.  H.  Fritz,  Pittsburgh  High-Voltage  Insulator  Company, 
and  G.  I.  Gilchrest,  Westinghouse  Electric  &  Manufacturing 
Company. 

Thursday,  June  23 

"Voltage  and  Current  Harmonics  Caused  by  Corona,"  by 
F.  W.  Peek,  Jr.,  General  Electric  Company,  Pittsfield, 
Mass.;  "A  Solution  of  the  Porcelain  Insulator  Problem,"  by 
E.  E.  F.  Creighton,  General  Electric  Company,  Schenectady, 
N.  Y.,  and  F.  L.  Hunt.  Turner's  Falls  Power  &  Electric 
Company;  "Transformers  for  Interconnecting  High- Voltage 
Systems  or  for  Fee<:ling  Synchronous  Condensers  from  a 
Tertiary  Winding,"  by  J.  F.  Peters  and  M.  E.  Skinner,  both 
of  Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.;  "Electric  Strength  of  Air  Under  Continu- 
ous Potentials  and  as  Influenced  by  Temperature,"  by  J.  B. 
Whitehead  and  F.  W.  Lee,  both  of  Johns  Honkins  Univer- 
sity, Baltimore. 

Friday,  June  24 

"Synchronous  Motors  for  Ship  Propulsion,"  by  E.  S.  Hen- 
ningsen,  General  Electric  Company,  Schenectady,  N.  Y.; 
"Magnetic  Properties  of  Compressed  Powdered  Iron,"  Tjy 
Buckner  Speed  and  G.  W.  Elmen,  both  of  Western  Electric 
Company,  New  York;  "Heat  Losses  in  Conductors  in  Alter- 
nating-Current Machines,"  by  W.  V.  Lyon,  Massachusetts 
Institute  of  Technology. 
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Philadelphia  Electric  to  Issue  $5,000,000 
More  Preferred  Stock 

HOLDERS  of  common  stock  of  the  Philadelphia 
Electric  Company  will  have  an  opportunity  to  sub- 
scribe to  $5,000,000  of  8  per  cent  preferred  stock  at  par. 
This  is  part  of  the  $15,000,000  authorized  last  Septem- 
ber, $6,000,000  of  which  has  already  been  issued. 

President  McCall  in  his  annual  report  for  1920,  issued 
last  week,  said  that  there  are  now  12,731  holders  of  the 
company's  common  stock,  6,668  preferred  stock  holders 
and  12,738  bqnd  and  note  holders. 

The  company's  1920  operating  revenue  amounted  to 
$19,734,234.57.  as  compared  with  $10,014,256.65  in  1919. 
Expenses,  however,  were  sufficient  to  absorb  virtually 
all  of  this  increase,  for  the  1920  operating  income  was 
$5,066,095.35,  against  $4,979,082.13  in  1919. 


Municipal  Ownership  Inquiry  at  Boston 

UPON  motion  of  Councilor  Watson,  the  Boston  City 
Council  voted  Monday  to  authorize  an  investigation 
by  its  executive  ("ommittee  of  the  feasibility  of  the 
establishment  by  the  city  of  a  gas  or  an  electric  light- 
ing plant.  Very  little  popular  interest  in  the  matter 
is  apparent  at  present,  and  the  movement  is  chiefly 
sponsored  by  the  sensational  press.  The  Cambridge 
(Mass.)  City  Council  has  passed  a  vote  favorable  to 
the  taking  over  by  the  city  of  the  local  electric  lighting 
supply,  but  the  vote  has  slight  significance  in  view  of 
similar  action  having  been  taken  at  odd  times  in  the 
past  apparently  for  its  effect  on  the  political  fortune  of 
the  members  of  the  Council.  Under  the  Massachusetts 
law,  to  bring  about  municipal  ownership  a  favorable 
vote  must  be  had  in  two  consecutive  years  and  followed 
by  a  popular  referendum,  and  unless  all  three  steps  are 
taken  in  order,  municipal  ownership  cannot  be  insti- 
tuted in  a  city  or  town  already  served  by  a  utility. 

Program  for  Contractor-Dealers' 
Convention  July  18-23 

FOR  the  twenty-first  annual  meeting  of  the  National 
Association  of  Electrical  Contractors  and  Dealers, 
to  be  held  in  Buffalo,  N.  Y.,  July  18  to  23,  at  the  La- 
fayette Hotel,  the  following  tentative  program  is  an- 
nounced: 

Monday,  July  18. — National  executive  committee  meet- 
ings at  10  a.m.  and  2  p.m.,  registration  bureau  opens  at 
4  p.m. 

Tuesday,  July  1!). — National  executive  committee  meeting 
at  10  a.m.  and  2  p.m. 

Wednesday,  July  >0 — Convention  sessions  at  10  a.m.  and 
2  p.m.  in  ballroom;  opening  address,  E.  D.  McCarthy,  Buf- 
falo, chairman  local  convention  committee;  address  of  wel- 
come. Mayor  of  Buffalo;  response,  .lames  R.  Strong,  New 
York  City,  chairman  National  Association;  historical  ad- 
dress, Charles  L.  Eidlitz,  New  York  City,  first  pi'csident  of 
National  Association;  address,  "The  Business  Outlook," 
speaker  to  be  announced  later;  reception  and  dance  at  S 
p.m.  in  ballroom. 

Thxirsday.  July  21. — Convention  sessions  at  10  a.m.  and  2 
p.m.;  "What  a  Trade  Association  Can  Do  and  What  Some 
Are  Doing,"  by  Charles  S.  Estey,  Chicago;  "Cost  Data  on 
Installation  Work,"  by  Kenneth  A.  Mclntyre,  Trenton; 
"Capitalizing  Your  Opportunities,"  by  W.  L.  Goodwin, 
New  York;  annual  dinner  at  8  p.m. 

Friday,  Jtily  22 — Convention  session  at  10  a.m.;  "Fi- 
nancing for  the  Contractor-Dealer,"  by  Alfred  .1.  Martin. 
South  Bend,  Ind. ;  "The  Conduct  of  a  Contracting  Business," 
by  M.  H.  Johnson,  Utica,  N.  Y.;  trip  to  Niagara  Falls  in 
special  trolley  cars  at  2  p.m.;  trip  over  Gorge  Route  at 
Niagara  Falls  and  visit  to  power  house. 


Safurday,  July  2.7. — Meeting  of  national  executive  com- 
mittee at  10  a.m. 

Full  details  of  the  entertainment  for  ladies  accom- 
panying delegates  are  not  completed.  An  automobile 
trip  and  a  river  trip  have,  however,  been  arranged. 

New  Interpretation  Given  to  the  Term 
"Navigable  Streams" 

A  DECISION  that  has  possibilities  of  affecting  future 
development  of  water  powers  or  streams  not  now 
thou<Tht  of  as  navigable  v.-as  made  by  the  United  State.s 
Sunreme  Court  in  the  fight  of  the  federal  government 
to  prevent  the  Economy  Light  &  Power  Company,  now- 
controlled  by  the  Public  Service  Company  of  Northern 
Illinois,  from  constructing  a  dam  across  the  Desplaines 
liiver  near  Joliet,  111.  The  construction  of  the  dam  was 
undertaken  and  was  resisted  by  the  government.  The 
Supreme  Court  in  affirming  the  decisions  of  the  lower 
courts  based  its  finding  largely  on  the  fact  that  the 
stream  in  its  natural  condition  had  been  navigated  by 
early  French  explorers,  fur  traders  and  settlers  in 
canoes  and  other  light  craft.  That  the  stream  has  not 
been  so  used  for  a  century  was  held  as  of  no  effect.  Ths 
decision  says  in  part :  "We  concur  in  the  opinion  of  the 
Circuit  Court  of  Appeals  that  a  river  having  actual 
navigable  capacity  in  its  natural  state  and  capable  of 
carrying  commerce  among  the  states  is  within  the 
power  cf  Congress  to  preserve  for  purposes  of  future 
transportation,  even  though  it  be  not  at  present  used  for 
such  commerce  and  be  incapable  of  such  use  according 
to  present  methods  either  by  reason  of  charged  condi- 
tions or  because  of  artificial  obstruction. 

"We  agree  that  the  provisions  of  Section  9  of  the 
act  of  1899  apply  to  such  a  stream.  The  act  in 
terms  applies  to  any  navigable  river  or  other  navigable 
water  of  the  United  States,  and  without  doing  violence 
to  its  manifest  purpose  we  cannot  limit  its  prohibition 
to  such  navigable  waters  as  were  at  the  time  of  its  pas- 
sage or  are  now  actually  open  for  use. 

The  Desplaines  River  after  being  of  practical  service 
as  a  highway  of  commerce  for  a  century  and  a  half  fell 
into  disuse  partly  through  changes  in  its  own  condition, 
partly  as  a  result  of  artificial  obstructions.  In  conse- 
quence it  has  been  out  of  use  for  one  hundred  years, 
but  one  hundred  years  is  a  brief  space  in  the  life  of  a 
nation ;  improvements  in  the  methods  of  water  trans- 
portation or  increased  cost  in  other  methods  of  trans- 
portation may  restore  the  usefulness  of  this  stream. 

New  York  Legislature  Authorizes  Fight 
on  Federal  Water-Power  Control 

BEFORE  adjournment  the  New  York  State  Legisla- 
ture passed  the  following  resolution,  which  is  ex- 
pected to  bring  before  the  courts  for  review  the  ques- 
tion of  states'  rights  in  connection  with  the  federal 
water-power  law: 

Whereas  the  federal  government  has  by  the  act  of  Aug. 
8,  1917,  assumed  jurisdiction  over  the  water  powers  of  this 
state  in  common  with  other  states  and  is  now  assuming  to 
act  in  relation  to  the  disposition  of  the  same  for  national 
purposes  to  the  exclusion  of  the  state;   and 

Whereas  such  water  power  belongs  to  the  State  of  New- 
York  and  to  its  citizens,  subject  only  to  the  right  of  the 
federal  government  to  control  navigation,  and  the  federal 
government  is  not  vested  by  the  Constitution  with  any  right 
or  power  to  control  over  water  power;  and 

Whereas  such  water  power  and  the  right  of  control  over 
the  same  are  of  great  value  to  the  people  of  the  state  for 
public   use  for  heat  and  power  as  a  course  of  commercial 
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development  and  revenue  to  the  state,  of  which  they  will 
be  deprived  under  said  law  by  the  action  of  the  federal 
government ; 

Now  therefore  be  it  resolved.  That  the  Attorney-Gteneral 
of  this  state  be  and  he  hereby  is  authorized  to  take  such 
action  as  he  may  be  advised  in  the  premises  for  the  effectual 
protection  of  the  interests  of  this  state  and  that  he  is  fur- 
ther authorized  to  co-operate  with  the  duly  constituted 
authorities  of  other  states  to  the  same  end. 


New  York  State  Water-Power  Measure 
Passed  by  Legislature 

NEW  YORK'S  water-power  measure,  providing  for 
the  development  of  the  state's  water-power  re- 
sources, was  passed  by  the  Legislature  and  is  now  be- 
fore Governor  Miller  for  his  signature.  That  the  bill 
will  become  a  law  seems  certain  as  it  had  the  Governor's 
approval  and  support  when  introduced. 

This  bill  provides,  as  stated  in  the  Electrical  World 
of  March  26,  page  728,  for  a  commission  of  five  to  have 
charge  of  the  leasing  of  the  state's  water  power  along 
the  lines  of  the  federal  water-power  bill.  Licenses  will 
be  granted  by  the  commission  to  permit  of  the  diversion 
and  use  for  power  or  other  purposes  of  the  waters  of 
the  state  in  which  the  state  has  a  proprietary  right  or 
of  boundary  waters  over  which  the  state  has  jurisdic- 
tion. The  commission  will  have  power  to  issue  a  license 
for  a  period  of  fifty  years  and  is  to  accord  preference 
to  the  applicant  whose  plans  are  best  adapted  properly 
to  develop,  conserve  and  utilize  the  water  power  of  the 
watershed,  stream  or  locality. 


Line  Extension  Rules  for  Northwest 
Being  Formulated 

THE  governing  committees  of  the  commercial  and 
technical  sections  of  the  Northwest  Electric  Lijrht 
&  Power  Association  held  a  joint  meeting  in  Portland, 
Ore.,  on  April  22  for  the  purpose  of  formulating  a  set  of 
standard  rules  and  regulations  to  govern  line  extensions 
to  be  adopted  by  the  electrical  utilities  in  the  Northwest. 
It  is  not  expected  that  the  committee  will  make  a  report 
of  its  findings  before  the  convention  of  the  association, 
which  will  be  held  in  Portland  in  June. 


verted-bowl  reflectors  to  provide  the  illumination,  which 
was  indirect. 

The  Kansas  City  Power  &  Light  Company  had  a  booth 
that  attracted  a  great  deal  of  attention  and  presented  a 
display  valuable  from  an  educational  standpoint.  A 
number  of  novel  electrical  "stunts"  helped  to  entertain 
the  spectators.  These  were  placed  against  a  background 
of  all  sorts  of  electrical  equipment,  including  meters, 
line  materials,  a  section  of  33-kv.  line  construction  and 
a  large  oil  circuit  breaker,  equipped  for  operation  and 
used  for  demonstration  purposes.  Household  and  indus- 
trial appliances  were  avoided,  and  the  exhibit  was  con- 
fined to  equipment  used  in  rendering  service. 

One  feature  of  the  show  was  the  absence  of  the  com- 
mercial concessions  ordinarily  seen.  Even  the  giving 
away  of  advertising  novelties  or  anything  of  a  like 
nature  was  forbidden.  The  show  was  conducted  in  co- 
operation by  the  electrical  interests  of  Kansas  City.  The 
management  gave  its  services  voluntarily. 


Kansas  City  Electrical  Show  Successful 

WITH  a  total  of  nearly  75,000  admissions,  Kansas 
City  closed  its  electrical  show  on  Saturday  night 
last.  There  were  115  exhibitors.  The  exhibits  covered 
not  only  household  and  similar  appliances,  but  power 
equipment  for  industrial  uses,  transmission  and  distri- 
bution line  equipment  and  virtually  every  device  except 
heavy  electrical  equipment  and  that  for  power-house 
purposes. 

A  notable  feature  was  the  exhibit  from  the  trade  and 
domestic  science  departments  of  the  public  schools.  In 
the  trade  section  electrically  driven  woodworking,  print- 
ing and  wireless-telegraph  equipment  installed  by  the 
students  was  in  constant  operation.  The  domestic 
science  department  had  ranges,  refrigeration  and  other 
kitchen  equipment  and  a  complete  sewing  room  in  opera- 
tion. 

The  general  illumination  of  the  convention  hall  area 
was  a  feature  that  attracted  a  great  deal  of  comment. 
This  lighting,  for  which  Manager  Furst  was  responsible, 
was  laid  out  for  15  foot-candles  on  the  lighting  plane 
and  16  foot-candles  was  actually  secured.  Eighty 
1,000-watt    "tip-up   burning"   lamps   were   used    in    in- 


Italian  Commission  Here  to  Study  Railway 
and  Industrial  Electrification 

THE  Italian  Commission  on  American  Railway  and 
Industrial  Electrification  arrived  on  the  steamship 
Lorraine  Monday,  April  25.  The  commission  consists 
of  Guido  Semenza,  consulting  engineer  and  past-presi- 
dent   of   the   Associazione    Elettrotecnica    Italiana   and 


THE  ITALL\N   MISSION  JUST  BEFORE  DISEMBARKING,  READING 

LEFT  TO  RIGHT,  PROF.  G.  G.  PONTI,  G.  SEMENZA, 

MRS.  PONTI  AND  COL.  C.  SCARELLI 

honorary  secretary  of  the  American  Institute  of  Elec- 
trical Engineers,  as  chairman;  G.  G.  Ponti,  professor 
at  Turin  University  and  general  manager  of  the  Societa 
Idroelettrica  Piemonte  ed  Elettricita  Alta  Italia,  and 
Col.  Cesare  Scarelli,  delegate  from  the  Italian  War 
Office.  Two  other  members  are  expected.  Marquis  F. 
Cusani,  delegate  from  Italian  industries,  and  a  delegate 
from  electric  traction  services,  Italian  State  Railways. 
Italy  is  planning  to  electrify  about  5,000  miles  of  her 
railways,  and  the  commission  has  been  sent  to  America 
to  study  the  systems  of  railway  electrification  here.  It 
is  the  intention  of  the  commission  to  visit  the  more 
important  developments  in  this  country,  including  power 
generation  and  transmission,  railway  electrification  and 
application  of  electricity  to  industries.  The  commis- 
sion will  remain  in  the  United  States  for  about  two  and 
a  half  months  and  will  cover  the  principal  towns  of  the 
Eastern,  Central  and  Western  States. 


1012 


ELECTRICAL     WORLD 


Vol.  77   No.  18 


Pennsylvania  Power  &  Li^ht  to  Add 
20,000-Kw.  Unit 

ADDITIONAL  generatinpr  capacity  will  be  added  by 
Llhe  Pennsylvania  Power  &  Light  Company  by  the 
installation  of  a  new  20,000-kw.  unit  at  its  Haute  plant. 
Plans  are  also  under  consideration  for  increasing  the 
capacity  of  this  company's  Harwood  plant  by  replacing 
a  4,000-kw.  unit  with  one  rated  at  12,-500  kw.  Work  on 
the  new  unit  at  the  Hauto  plant  will  be  started  at  once 
and  if  possible  completed  within  the  present  year.  This 
installation,  together  with  that  of  12,500  kw.  at  the 
Harwood  plant,  if  made,  will  give  the  Penn.sylvania 
Power  &  Light  Company  a  total  generating  capacity  of 
112,150  kw. 

For  the  past  few  years  this  company  has  been  unable 
to  keep  pace  with  the  demand  for  power  in  its  territory. 
The  additional  capacity  is  expected  to  meet  only  the 
requests  for  power  which  the  company  has  formerly 
been  compelled  to  refuse  and  does  not  provide  any 
surplus    of    unsold   capacity. 


Missouri  Convention  Discusses  Valuation 

PRESENT-DAY  value  as  a  basis  for  rate  making  was 
the  subject  of  considerable  difference  of  opinion 
before  the  Missouri  Association  of  Public  Utilities  at 
Kansas  City  on  Thursday  of  last  week.  R.  A.  Brown, 
attorney  for  the  St.  Joseph  Railway,  Light,  Heat  & 
Power  Company,  presented  a  review  of  court  decisions 
and  an  argument  for  the  present-day  cost  basis.  The 
difference  of  opinion  was  less  in  evidence  in  the  formal 
discussion  than  in  the  comment  exchanged  informally 
among  those  in  attendance  after  the  session  in  which 
the  paper  was  presented.  This  informal  discussion 
brought  out  a  very  strong  feeling  that  before  the  prob- 
lem could  be  solved  some  other  basis  of  valuation  and 
return  that  would  recognize  other  factors  essential  to 
the. success  of  the  utility  business  must  be  recognized. 

The  rural-service  problem  came  in  for  the  usual  share 
of  attention  when  N.  T.  Wilcox  of  Keokuk,  Iowa,  pre-, 
sented  a  strong  statement  of  the  cost  of  service,  show- 
ing that  in  some  cases  this  cost  could  run  as  high  as 
$50  per  month.  This  possibility  exists  in  a  territory 
where  the  farms  average  about  160  acres  and-  small 
communities  are  not  included  in  the  service.  The  im- 
portance of  putting  the  business  on  a  basis  where  good 
service  could  be  rendered  and  the  necessity  of  sub- 
stantial line  con.struction  were  strongly  stressed  by  Mr. 
Wilcox.  Mr.  Wilcox  asserted  that  the  mistake  made'by 
the  average  company  is  lack  of  appreciation '  that  the 
service  has  a  definite  value  as  one  that  must  be  sold  on 
a  service  and  not  a  kilowatt-hour  basis. 

H.  H.  Kahn  of  Kansas  City  discussed  the  "Concen- 
tration of  Generating  Equipment  at  Centers  of  Eco- 
nomical Production  and  Transmission,"  pointing  out 
the  pos.sibility  of  a  superpower  district  including  Mis- 
souri, Kansas  and  Arkansas. 

Dean  McCaustland  of  the  School  of  Engineering,  Uni 
versify  of  Missouri,  discussed  the  relation  of  engineer- 
ing education  to  industry,  citing   engineering   educa- 
tion as  the  foundation  stone  of  American  industry. 

President  Martin  J.  InsuU  of  the  National  Electric 
Light  Association  addressed  the  joint  meeting  of  the 
Kansas  and  Missouri  associations  on  Thursday,  outlin- 
ing the  work  of  his  association  and  urging  the  neces- 
sity of  creating  better  public  relations. 


The  officers  for  the  coming  year  are:  President,  H. 
Spoehrer,  St.  Louis;  first  vice-president,  E.  R.  Locke, 
Mexico ;  second  vice-president,  E.  C.  Deal,  Springfield ; 
third  vice-president,  H.  C.  Blackwell,  Kansas  City;  sec- 
retary and  treasurer,  F.  D.  Beardsiee,  St.  Louis;  execu- 
tive committee,  L.  P.  Andrews  of  Sedalia,  J.  D.  Von 
Maur  of  St.  Louis  and  L.  B.  Landman  of  Jefferson  City. 

Those  in  attendance  were  taken  through  the 
75,000-kva.  Northeast  powerhouse  of  the  Kansas  City 
Power  &  Light  Company  on  Saturday. 


"Build  Business  for  the  Long  Run," 
Says  L.  H.  Parker 

THAT  the  present  is  a  time  to  lay  firm  foundations 
for  future  business  both  in  this  country  and  abroad 
is  the  opinion  of  L.  H.  Parker,  president  Spray  Engi- 
neering Company,   Boston,  who  has   recently   returned 

from  an  eleven 
weeks'  trip  to  the 
British  Isles,  France, 
Italy,  Switzerland, 
Belgium  and  Hol- 
land. The  object  of 
Mr.  Parker's  trip 
was  to  investigate 
the  overseas  situa- 
tion as  regards  the 
marketing  of  his 
company's  products. 
Six  weeks  were  spent 
in  London  and  Paris. 
To  a  representa- 
tive of  the  Elec- 
trical World  Mr. 
Parker  declared  that 
the  deflation  process 
resulting  from  the 
war  appears  lo  be  making  steady  progress  through- 
out both  Europe  and  America,  and  that  as  this  is 
gradually  accomplished  business  conditions  must  im- 
prove. The  resumption  of  better  business  in  Europe 
hinges  largely  upon  Germany's  paying  the  reparations 
demanded. 

The  building  of  trade  for  the  long  run  instead 
of  for  immediate  quick  profits  is  receiving  much  atten- 
tion on  the  other  side,  and  Mr.  Parker  said  that  the 
pursuance  of  the  former  policy  to  a  greater  extent  in 
this  country  would  be  most  wise.  Contrary  to  press 
reports,  Mr.  Parker  found  popular  sentiment  very 
friendly  to  America  in  the  countries  visited,  and  a 
better  understanding  of  America's  international  posi- 
tion and  aims  appears  to  be  gaining  ground.  At  all 
times,  he  feels,  it  is  a  good  plan  to  undertake  pre- 
liminary work  looking  toward  the  development  of  ex- 
port trade  from  the  United  States.  Considerable  inter- 
est in  steam  railroad  electrification  is  being  manifested 
in  Italy,  France  and  Holland,  and  large  purchases  of 
electrical  and  allied  apparatus  seem  destined  to  be  made. 
The  outlook  for  this  country,  Mr.  Parker  stated,  is 
optimistic.  Deflation  has  made  good  progress  since  he 
leit  for  Europe  late  in  December,  and  a  better  feeling 
in  trade  is  now  apparent.  The  people  in  the  foreign 
countries  visited  are  tired  of  fighting  and  revolutionary 
agitation,  and  ex-service  men  overseas  as  well  as  here 
are  exerting  a  stabilizing  influence.  Disturbing  as  is 
the  exchange  situation,  it  is  gradually  yielding  to  the 
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deflation  process.  The  great  natural  resources  of  the 
United  States,  the  readiness  of  its  factories  for  mass 
production,  our  ample  supply  of  man  power,  the  high 
intelligence  of  our  population  and  our  far  greater  use 
of  modern  methods  augur  well  for  the  future  develop- 
ment of  the  country,  gradual  th(  ugh  the  resumption  of 
normal  conditions  must  be  because  of  the  immense 
burdens  imposed  by  the  war. 


to  keep  pace  with  Houston's  growth.  This,  he  said,  had 
been  made  possible  by  passing  the  dividends  of  the  com 
pany  and  devoting  these  sums,  together  with  the  com- 
pany's share  of  the  surplus  earnings,  to  such  better- 
ments and  additions,  while  continuing  to  pay  the  city  its 
share  of  profits  under  the  agreement. 


Theoretical  Engineer  Has  Important 
Function,  New  York  Men  Hold 

THAT  there  is  an  important  place  in  the  profession 
for  the  "theoretical"  or  research  type  of  engineer 
appeared  to  be  the  consensus  of  opinion  brought  out  at 
a  joint  meeting  of  the  New  York  Section,  A.  I.  E.  E., 
and  the  Metropolitan  Section.  A.  S.  M.  E..  held  on 
April  22.  Regarding  the  training  of  these  men  who 
are  chiefly  responsible  for  the  revolutionary  develop- 
ments in  the  science  of  engineering,  however,  there 
appeared  to  be  considerable  difference  of  opinion. 

Prof.  Comfort  A.  Adams,  chairman  Engineering  Di- 
vision, National  Research  Council,  presided,  and  in 
introducing  the  speakers  indicated  the  two  general 
schemes  of  engineering  education  in  which  (1)  the 
fundamentals  are  emphasized  and  (2)  a  large  number 
of  facts  are  given.  Teaching"  of  fundamentals  he 
considered  right  and  the  other  method  superficial. 
Prof.  Walter  Rautenstrauch  of  Columbia  University 
believed  that  progress  would  be  relatively  slow  were  it 
not  for  the  engineer  of  high  theoretical  attainments 
In  engineering  teaching  he  believed  that  quality  should 
be  emphasized  and  that  students  should  be  encouraged 
to  express  themselves  in  clear  English  rather  than  by 
formula. 

Dean  Frederic  L.  Bishop,  University  of  Pittsburgh, 
said  that  no  university  in  the  country  is  adequately 
equipped  to  train  the  theoretical  engineer,  although 
several  of  them  are  developing  research  work  to  an 
encouraging  extent.  He  quoted  data  that  have  recently 
been  gathered  showing  that  high  scholastic  standing 
is  of  greater  importance  to  the  engineering  student  than 
has  commonly  been  acknowledged.  Records  show  that 
most  eminent  engineers  of  today  stood  high  in  scholar- 
ship as  undergraduates.  C.  R.  Dooley,  manager  per- 
sonnel and  training  Standard  Oil  Company  of  New 
•fersey,  believed  that  the  best  results  can  be  obtained 
by  encouraging  whatever  talents  engineering  students 
possess. 

It  was  announced  at  this  meeting  that  Farley  Osgood, 
vice-president  and  general  manager  Public  Service  Elec- 
tric Company  of  New  Jersey,  had  been  elected  section 
chairman  and  Harlan  A.  Pratt  secretary. 


President  of  Houston  Company  Proposes 
Guaranty  Fund  and  Lower  Rates 

THE  president  of  the  Houston  (Tex.)  Lighting  & 
Power  Company,  Edwin  B  Parker,  has  publicly  de- 
clared in  favor  of  a  plan  by  which  the  surplus  profits 
now  divided  between  the  city  and  the  company  will  be 
devoted  to  the  creation  of  a  guaranty  fund,  to  be  fol- 
lowed by  the  reduction  of  rates  as  far  as  practicable  to 
yield  an  8  per  cent  return  on  the  company's  investment. 
any  deficiency  to  be  made  up  fi-om  the  fund.  Mr. 
Parker  said  that  since  1914  the  company  had  paid  out 
nearly  $2,000,000  in  cash  in  additions  and  betterments 


Business  Conditions  Getting  Better 

BUSINESS  conditions  throughout  the  country  are 
getting  better.  This  is  indicated  by  a  distinct  gain 
for  March  over  February  in  the  volume  of  distribution 
by  jobbers  and  retailers,  according  to  Archer  Wall  Doug- 
las, chairman  of  the  committee  on  statistics  and  stand- 
ards of  the  Chamber  of  Commerce  of  the  United  States. 
The  whole  tone  of  Mr.  Douglas'  report  is  optimistic.  He 
points  out  many  signs  as  indicative  of  an  improvement 
in  the  situation  and  as  tending  to  foreshadow  a  return 
to  more  settled  and  stable  conditions.  Among  these 
signs  are  a  resumption  of  operations  in  a  modest  way 
by  some  automobile  factories  which  were  shut  down  but 
which  now  have  orders  in  hand  a  better  demand  for 
lumber  and  prepared  roofing  and  paint  because  of  some- 
what more  building  and  construction  the  unusually  fine 
crop  conditions  of  winter  wheat,  and  the  fact  that  the 
farmer,  while  economizing  on  some  things,  is  also  buy 
ing  somewhat  more  freely,  especially  in  the  grain  region, 
which  Mr.  Douglas  holds  to  be  a  healthy  sign,  for  the 
genuine  beginning  of  better  times  is  likely  to  come  in 
agricultural  rather  than  industrial  life. 


Department  Heads  Send  First  Messages 
from  New  Post  Office  Radio  Station 


THE  big  new  radio  station  In  the  Post  Office  Department 
to  be  used  in  connection  with  the  air-mail  service  was 
formally  opened  April  22  in  the  presence  of  Postmaster- 
General  Hays.  Secretary  of  Agriculture  Wallace  and  officials 
of  the  Post  Office  and  Agricultural  Departments.  These  two 
departments  will  co-operate  in  the  distribution  of  a  national 
radio  marketgram  service  by  the  use  of  the  various  air-mail 
radio  stations.  The  air-mail  service  has  major  raido  stations 
at  Washington,  D.  C;  Bellefonte,  Pa.;  St.  Louis,  Mo.,  and 
Omaha,  Neb.  With  these  stations  and  the  fifteen  minor 
radio  stations  operated  by  the  service,  together  with  more 
than  6.000  licensed  amateur  operators  almost  every  farmer 
will  be  able  to  receive  each  day  market  reports. 

Those  in  the  picture,  reading  left  to  right,  are  J.  C.  Edger- 
ton,  chief  of  the  air- mail  radio  sei-vice;  Secretary  of  Agricul- 
ture Wallace,  Postmaster-General  Hays,  Charles  P.  Marvin, 
chief  cf  the  Weather  Bureau;  Dr.  S  W  Stratton,  Bureau  of 
Standards,  and  W.  A.  Wheeler,  director  of  markets. 
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Revised  Edition  of  "Electrical  Salesman's 
Handbook"''  Soon  Ready 

INSTEAD  of  being  issued  at  one  time  as  a  complete 
loose-leaf  book,  the  N.  E.  L.  A.  "Electrical  Sales- 
man's Handbook"  is  being  thoroughly  revised  and  each 
section  will  be  published  in  a  separate  flexible  card 
cover.  Two  of  these  sections,  one  on  "Industrial  Light- 
ing" and  the  other  on  "Lamp  Equipment  for  Com- 
mercial and  Industrial  Lighting,"  are  now  on  the  press 
and  can  be  ordered. 

The  revised  handbooks  are  to  be  sold  instead  of  given 
away.  However,  the  prices,  it  is  stated,  will  only  cover 
the  cost  of  printing  and  distributing.  The  price  of  the 
sections  now  being  printed  is  50  cents  a  copy. 


Electrochemical  Society  Forms  Division 
on  Electrothermics 

AT  THE  thirty-ninth  general  meeting  of  the  Amer- 
l\  ican  Electrochemical  Society  held  in  Atlantic  City 
April  21  to  23  there  were  three  technical  sessions,  one 
on  "Arc  Welding  and  Electric  Furnaces,"  another  on 
"Electrolytic  Products  and  Cells,"  and  a  third  on  "Cor- 
rosion." 

0.  H.  Escholz  presented  a  detailed  account  of  a  study 
of  the  "Phenomena  of  Arc  Welding,"  which  was  illus- 
trated by  lantern  slides.  In  the  discussion  of  this  paper 
the  importance  of  protecting  the  operator  was  empha- 
sized and  the  use  of  automatic  welders  wherever  pos- 
sible in  order  to  eliminate  the  personal  factor  was  rec- 
ommended. 

In  a  paper,  "Electric  Furnaces  for  Non-Ferrous 
Metals,"  H.  W.  Gillett  of  the  United  States  Bureau  of 
Mines  gave  a  detailed  summary  of  all  the  electric  fur- 
naces in  operation  in  the  United  States  melting  non- 
ferrous  metals.  It  was  brought  out  that  electrometal- 
lurgy has  made  great  strides  in  the  last  five  years  and 
the  electric  furnace  has  been  firmly  established  in  th 
brass  and  bronze  industries. 

Dr.  Carl  Hering  in  a  paper,  the  "Electro-Dynamic 
Forces  in  Electric  Furnaces,"  described  the  various 
"effects"  met  with  in  the  operation  of  electric  furnaces. 

Dr.  E.  F.  Northrup  presented  a  paper  on  "Recent 
Progress  in  High  Frequency  Inductive  Heating,"  point- 
ing out  that  so  far  only  star  connection  was  found  prac- 
ticable as  the  delta  connection  does  not  work  properly. 
In  this  type  of  furnace  he  stated  that  he  has  melted 
fairly  large  quantities  of  very  high  melting  alloy  com- 
posed of  tungsten,  osmium  and  a  little  nickel. 

"Regulation  of  Electric  Steel  Arc  Furnaces  Using 
^Movable  Electrodes"  was  the  topic  of  a  paper  by  W.  G. 
Mylius.  P..  S.  Cushman  pre.-ented  a  paper  by  T.  W.  Case 
on  the  "Photo-Electric  Effect  in  Audion  Bulbs  of  the 
Oxide  Coated  Filament  Type." 

At  the  business  session  on  Thursday  of  the  society 
the  board  of  dii-ectors  sanctioned  the  formation  of  a 
division  on  electrothermics  which  will  include  all  those 
members  interested  in  electric  furnaces,  electric  steel, 
electric  brass  refractories,  electrodes,  regulators,  heat 
treating  apparatus,  etc.  Acheson  Smith  is  chairman  of 
the  new  division.  Regarding  the  formation  of  a  di- 
vision on  electrodeposition  a  committee  of  three,  con- 
sisting of  William  Blum,  George  B.  Ilogaboom  and 
H.  S.  Lukens,  was  appointed  to  ascertain  whether  such 
a  division  would  meet  with  the  necessary  support  and 
encouragement. 


At  the  annual  business  meeting  on  Friday  the  follow- 
ing officers  were  elected:  President,  Acheson  Smith; 
vice-presidents,  Charles  L.  Burgess,  C.  G.  Schluederberg 
and  E.  L.  Crosby;  managers,  Carl  Hering,  J.  V.  N. 
Dorr,  F.  A.  J.  Fitzgerald,  and  secretary,  Joseph  W. 
Richards. 

The  place  of  meeting  in  the  fall  was  definitely  fixed 
as  Lake  Placid,  N.  Y.,  Sept.  28  to  Oct.  1,  at  which 
time  a  session  on  Non-Ferrous  Electro-Metallurgy  and 
a  s€ssion  on  Electrodeposition  will  be  held.  At  the 
spring  meeting,  1922,  a  sessi  m  will  be  devoted  to  Elec- 
tric Furnace  Cast  Iron. 


Arkansas  Utility  Men  Arrange  Program 

PLANS  have  been  completed  for  the  holding  of  the 
2onvention  of  the  Arkansas  Utilities  Association  at 
Hot  Springs,  Ark.,  May  11  and  12.  The  progi-am  as 
tentatively  arranged  is  as  follows: 

Wednesday,  May  11 

Morning  Session. — Registration ;  address  of  welcome, 
Mayor,  Hot  Springs  National  Park;  response,  H.  C.  Couch, 
president  Arkansas  Light  &  Povrer  Company,  Pine  Bluff; 
address  of  president,  C.  J.  Griffith,  Little  Rock;  report  of 
secretary  and  treasurer,  W.  J.  Tharp,  Little  Rock;  report 
of  executive  committee,  C.  J.  Griffith,  Little  Rock;  report 
of  committee  on  taxation. 

Afternoon  Session. — Paper  by  i-epresentative  of  telephone 
company;  "Effi.cient  Fuel  Combustion,"  by  W.  G.  Shurgar, 
combustion  engineer  Little  Rock  Railway  &  Electric  Com- 
pany. 

Thursday,  May  12 

Morning  Session. — "The  Value  of  Pure  Water,"  by  M.  .1. 
Blair,  chief  sanitary  engineer  State  Board  of  Health,  Little 
Rock;  "Publicity,"  by  A.  G.  Whidden,  advertising  manager 
Arkansas  Light  &  Power  Company,  Pine  Bluff;  "Inductive 
Interference,"  hy  W.  J.  Canada,  engineer  National  Electric 
Light  Association. 

Afternoon  Session. — Joint  meeting  class  A  and  class  B 
members;  "Merchandising,"  paper  by  a  class  B  member. 

The  convention  will  be  immediately  followed  by  that 
of  the  Southwestern  Geographic  Division  of  the  N.  J. 
L.  A.,  to  be  held  May  13  and  14  at  Hot  Springs. 


Central  Maine  Power  Completes  New 
Hydro  Plant 


IN  THLITEEN  months  from  the  time  it  was  started  the 
Skowhe  van  hydro-electric  plant  of  the  Central  Maine 
Power  Cor  ipany  was  competed.  The  plant  operates  under  a 
32-ft.  head  and  has  an  initial  installation  of  three  4,250-hp. 
units. 

There  is  room  in  the  plant  for  another  similar  unit, 
and  provision  is  made  for  extending  the  plant  in  case  a  fifth 
unit  is  desired 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Hydro-Electric  Development  in  North 
Carolina. — Eight  hydro-electric  plants, 
developing  a  total  of  more  than  3,000 
hp.,  have  been  placed  in  operation  or 
will  be  I'unning  inside  of  ninety  days  in 
the  neighborhood  of  Hickory,  N.  C, 
according  to  the  president  of  the  con- 
struction company,  as  quoted  in  the 
Manufactin-ers'  Record.  Two  plants  are 
now  being  completed  in  Alexander 
County,  and  in  Little  River,  10  miles 
from  Hickory,  one  of  the  largest  of  the 
light  plants  is  nearly  finished.  Lower 
down  on  the  same  river  the  North  State 
Cotton  Mills  Company  is  building  a 
200-hp.  plant.  Other  developments  in 
the  near  future  are  contemplated  in 
Burke  and  Catawba  Counties. 

Idaho  Power  Company  Rates. — Valu- 
ation proceedings  in  order  to  fix  rates 
for  the  Idaho  Power  Company  have 
opened  before  the  Idaho  Public  Utili- 
ties Commission  at  Boise.  The  report 
presented  by  the  company's  valuation 
engineer  fills  thirty-seven  large  vol- 
umes, and  an  indefinite  continuation  of 
the  case  was  taken  to  give  the  commis- 
sion time  to  examine  it.  A  recent  or- 
der of  the  commission  authorized  the 
power  company  to  pay  to  the  city  in 
yearly  installments  the  sum  of  $35,- 
594.73,  being  the  amount  of  the  fran- 
chise tax  due  on  account  of  the  Beaver 
Dam  Light  &  Power  Company.  The 
order  also  allowed  the  company  to  file  a 
schedule  of  rates  with  the  commission 
to  reimburse  it  for  this  tax.  The  city 
has  agreed  to  an  extension  of  the  time 
within  which  the  company  must  comply 
with  this  order,  but  it  objects  to  the 
filing  of  new  rates. 

The  Radio  Megaphone. — Interesting 
facts  concerning  the  radio  megaphone 
developed  and  arranged  by  Prof.  Alfred 
N.  Goldsmith  of  the  College  of  the  City 
of  New  York  are  printed  in  the  Wire- 
less Age,  which  says  this  instrument 
is  the  result  of  fourteen  years  of  dili 
gent  research  in  the  college's  depart- 
ment of  electrical  engineering,  no  claim 
to  invention  of  the  apparatus  being 
made  by  Professor  Goldsmith.  The 
new  amplifier,  the  Wireless  Age  says,  is 
distinguished  from  others  by  its  ex- 
treme sensitiveness,  its  reliability,  the 
high  power  of  its  amplification,  the 
evenness  and  clearness  of  its  tones  and 
its  ability  to  receive  from  long  dis- 
tances. With  it  messages  passing  be- 
tween Nauen,  Germany,  and  New 
Brunswick,  N.  J.,  Stavanger,  Noi-way, 
and  Marion,  Mass.,  Lyons,  France,  and 
Tuckerton,  N.  J.,  Carnarvon,  Wales, 
and  New  Brunswick,  N.  J.,  are  heard 
at  the  college  station  with  great  dis- 
tinctness.    A  commercial  advantage  of 


the  apparatus  is  that  by  its  use  the 
cumbersome  head  harness  worn  by 
v.ireless  operators  becomes  unnecessary. 
"Hydro  Municipalities"  in  Ontario. — 
In  this  department  on  April  16  a  list  of 
the  "hydro  municipalities"  of  the  Prov- 
ince of  Ontario  was  given  with  what 
purported  to  be  the  horsepower  output 
of  each.  The  engineering  department 
of  the  Hydro-Electric  Power  Commis- 
sion of  Ontario  calls  attention  to  the 
fact  that  the  figures  as  printed  were 
erroneous,  they  being  population  fig- 
ures and  having  no  relation  to  either 
domestic  consumers  or  power  supplied. 

Prospects  of  Railroad  Electrification 
in  England. — It  is  reported  on  what  the 
Electrical  Times  of  London  says  looks 
like  good  authority  that  the  North 
Eastern  Railway  of  England  is  about 
to  start  a  long-projected  electrification 
of  its  main  line  between  Newcastle  and 
Darlington,  a  distance  of  about  35 
miles.  Uncertainty  of  the  action  that 
may  be  taken  by  Parliament  holds  back 
virtually  all  schemes  for  railroad  elec- 
trification in  Great  Britain,  but  the 
North  Eastern  line  is  said  to  be  in 
a  particularly  favorable  condition  as 
regards  absence  of  competition  and  rel- 
atively dense  traffic,  nor  is  it  threatened 
with  serious  interference  by  "group- 
ing" proposals. 

Electric  Iron  Smelting  in  Sweden 
Gets  Setback. — A  serious  blow  has,  ac- 
cording to  London  Engineering,  been 
dealt  to  the  electric  iron  smelting  in- 
dustry in  Sweden  by  the  stoppage  of 
the  Porjus  iron  works.  They  were 
started  in  1916  and  from  a  technical 
point  of  view  had  been  entirely  suc- 
cessful, the  cost  of  production  being 
reduced.  The  expenditure  for  plant  ex- 
tensions, however,  far  exceeded  the 
estimates  and  the  capital  proved  in- 
suflScient,  w'hile  prices  of  the  product 
fell  and  demand  dwindled.  Last  year's 
output  of  pig  iron  was  only  12,500  tons, 
despite  a  large  foreign  market.  A  de- 
partment for  alloys  which  had  been  in 
operation  only  a  short  period  had  em- 
ployed a  staff  of  expert  engineers. 

The  Queenston  Hydro-Electric  Plant. 

— It  has  now  been  officially  announced 
that  the  Queenston-Chippawa  develop- 
ment of  the  Ontario  Hydro-Electric 
Power  Commission  will  undoubtedly  be 
ready  to  deliver  power  by  next  Septem- 
ber. This  power  will  probably  be  sold 
upon  a  basis  of  approximately  $10  per 
horsepower  at  the  generating  station. 
The  government's  estimate  that  the 
total  cost  of  the  development  will  be 
about  $55,000,000  is  figured  on  the  basis 
of  500,000  hp.,  or  $110  per  horsepower. 
It  will  be  necessary  for  Canada  to  ob- 
tain permission  to  divert  more  water 
from  Niagara  Falls  in  order  to  operate 
the  Queenston  plant  to  full  capacity  if 
the  other  plants  on  the  Canadian  side 
of  the  Niagara  River  are  also  to  be 
operated,  and  to  this  end  negotiations 
will  have  to  be  opened  with  the  United 
States.  Estimates  for  capita!  expendi- 
tures by  the  Ontario  Hydro-Electric 
Power  Commission  for  the  current  year 
total  $36,937,000,  of  which  $26,700,000 
is  for  the  Queenston-Chippawa  plant. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


New  Orleans  Electrical  Men  Organize. 

— A  hundred  representatives  of  the 
electrical  industry  in  New  Orleans  met 
recently  and  organized  an  association 
for  the  advancement  of  electrical  inter- 
ests in  that  city.  Leo  Hirsch,  president 
and  general  manager  of  the  Electrical 
Supply  Company,  was  chosen  president; 
T.  V.  Shai-p  was  made  vice-president, 
and  F.  H.  Ames,  secretary  and  treas- 
urer of  the  Gulf  States  Electrical  Com- 
pany, was  elected  secretary-treasurer. 
O.  E.  L  A.  Holds  Meter  Conference. — 
A  meter  conference  under  the  auspices 
of  the  Ohio  Electric  Light  Association 
was  held  at  Cincinnati  on  April  22  and 
23.  Problems  in  power-factor  measure- 
ment were  discussed  by  B.  F.  Cleaveb 
of  Altoona,  Pa.;  J.  C.  Langdell  of  Jack- 
son, Mich.,  and  Mr.  Currier  of  Phila- 
delphia. ■  Meter  department  activities 
were  dealt  with  by  C.  M.  Goldberg  of 
Cincinnati.  A.  S.  Yard  and  J.  R.  West 
told  of  interconnection  metering  on  the 
Windsor  system,  D.  J.  Angus  discussed 
the  design  of  graphic  instruments,  anc' 
William  Hubbell  presented  a  paper  oi  , 
meter-board  construction. 


Coming  Meetings  of  Electrical  ana 
Other  Technical  Societies 

A.  I.  E.  E.  Section  Meeting — Vancouvei 
B.  C,  May  6. 

A.  I.  and  S.  E.  E.  Section  Meeting's — Phila- 
delphia,  May    7  :    Cleveland,   May   9. 

-American  Association  of  Engineers — Buf- 
falo, May  9-11. 

Society  for  Electrical  Development  Annual 
Meeting- — New  York,  May  10. 

N.  E.  L.  A.,  Southwestern  Geographic  Divi- 
sion— Hot  Springs,  Ark.,  May  13-11. 

American  Washing  Machine  Manufacturers' 
Association — Chicago,  May   lS-19. 

Southwestern  Electrical  and  Gas  Associa- 
tion— Galveston,  Tex.,  May  lS-21. 

National  Electric  Credit  Association — Rich- 
mond,   Va..    May    19-20. 

A.  I.  E.  E.  Annual  Meeting — New  York, 
May  20. 

American  Society  of  Mechanical  Engineers 
— Chicago,  May  23-26. 

Electrical  Supply  Jobbers'  Association — Hot 
Springs,  Va.,  May  25-27. 

N.  E.  L.  A.  Annual  Convention — Chicago, 
May  31-June  3. 

N.  E.  L.  A..  Pacific  Coast  Division — Del 
Monte.  Cal.,  June  7-9.  (For  program 
see  issue  of  Jan.  29,  page  278.) 

N.  E.  L.  A..  North  Central  Division — Du- 
luth.  Jlinn..  June  11-16. 

National  Fire  Protection  Association — San 
Francisco.  June  14-16. 

Tri-State  Water  and  Light  Association — 
Asheville,  N.  C,  June  1.5-16. 

Canadian  Electrical  ,\^sociation — Quebec, 
June  15-17. 

California  State  Association  of  Electrica' 
Contractois  and  Dealers — Santa  Cruz 
June  16-18. 

A.  I.  E.  E.  Annual  Convention — Salt  Lak 
City,  June  20-25. 

National  District  Heating  Association- 
Cedar  Point,  Ohio,     June  22-24. 

Association  of  Municipal  Electrical  Utili- 
ties of  Ontario — Toronto,  June  28. 
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Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Reproduction  Cost  New  Not  Now  a 
Reasonable  Basis  for  Rates. — Fixing  the 
rate  base  of  the  Southern  California 
Edison  Company  at  $94,075,000,  the 
California  Railroad  Commission  said: 
"Without  question,  to  construct  the 
plants  now  in  existence  under  conditions 
of  labor  and  material  costs  during  the 
past  year  would  result  in  a  much 
greater  figure  than  the  investment.  The 
commission,  however,  does  not  hesitate 
to  state  that  reproduction  cost  new  or 
reproduction  cost  depreciated  based 
upon  price  conditions  existing  during 
1919,  1920  and  1921  is  not  a  reasonable 
basis  for  rate-fixing  purposes  except  in 
so  far  as  it  applies  to  those  portions 
of  the  properties  that  were  of  necessity 
constructed  during  the  period  of  high 
prices." 

Montana  Commission  Holds  that 
Tide  Has  Turned. — A  recent  pronounce- 
ment from  the  Montana  Public  Service 
Commission  declaring  that  while  the 
policy  of  granting  rate  increases  had 
already  justified  itself  by  preserving 
intact  for  better  times  services  which 
'  must  have  been  exhausted  without  this 
relief  went  on  to  say:  "There  is  a 
most  definite  turn  in  the  tide  of  finan- 
cial affair's  today,  however,  a  turn  con- 
sequent on  the  general  effort  at  re- 
construction, and  we  should  fail  in  our 
duty  if  we  did  not  recognize  it  now. 
The  solution  of  fundamental  problems 
can  no  longer  be  deferred,  nor  the  de- 
mands of  patient  but  weary  consumers 
further  ignored.  Reconstruction  has  as 
definite  an  application  to  public  utility 
affairs  as  it  has  to  any  other  incidents 
of  commercial  or  industrial  life." 

Every  Division  of  a  Joint  Public  Serv- 
ice Company  Must  Stand  on  Its  Own 
Feet. — The  principle  that  the  owners 
of  a  utility  furnishing  more  than  one 
kind  of  service  must  not  make  up  a 
deficiency  in  one  branch  by  revenues 
derived  from  another  received  further 
indorsement  when,  in  applying  it  to  the 
Elmira  Water,  Light  &  Railway  Com- 
pany, the  New  York  Public  Service 
Commission  for  the  Second  District 
said:  "The  city  very  well  argues  that 
if  the  rule  contended  for  by  the  com- 
pany were  in  force  a  paying  utility  in 
any  community  might  acquire  another 
utility  of  a  different  nature  which  was 
non-remunerative  and  on  account  only 
of  a  combination  of  ownership  become 
entitled  to  place  upon  the  customers  of 
the  prosperous  utility  the  burden  of 
paying  the  cost  of  operation  and  also 
yielding  a  profit  upon  the  unsuccessful 
utility,  in  which  they  might  have  little 
or  no  interest." 


Emergency  Relief  Not  Always  Jus- 
tified.— Accoi'ding  to  views  expressed  by 
the  Public  Utilities  Commission  of  Con- 
necticut in  hearing  a  complaint  made  by 
the  city  of  Meriden  against  the  Meriden 
Gas  Light  Company,  a  public  utility 
company  which  has  declared  extra  divi- 
dends and  has  paid  a  large  return  on 
the  value  of  the  property  during  pros- 
perous years  and  has  set  aside  a  sub- 
stantial depi-eciation  reserve  fund  and 
accumulated  a  large  surplus  account 
will  not  be  allowed  emergency  relief  in 
that  state  until  after  it  has  drawn  upon 
such  surplus  to  meet  deficiencies  in 
current  operating  revenue.  The  com- 
mission refused  to  accept  the  theory 
that  surplus  accumulated  from  operat- 
ing revenues  has  no  bearing  on  the 
question  of  rates  and  that  patrons  have 
no  interest  in  the  surplus  or  in  surplus 
earnings. 

Return  to  Normal  Water  Conditions 
Brings  Reduction  ir  Agricultural  Rates. 
— -The  California  Railroad  Commission 
has  made  a  temporary  order,  pending 
valuation  proceedings,  which  will,  it  is 
estimated,  result  in  an  average  reduc- 
tion of  approximately  5  per  cent  in  the 
San  Joaquin  Light  &  Power  Corpora- 
tion's revenue  from  agricultural  service, 
based  on  what  the  commission  holds  to 
be  a  return  to  virtually  normal  water 
conditions  on  the  company's  system. 
The  new  schedule  is  a  combination  of 
an  energy  and  a  demand-and-energy 
rate,  and  by  it  consumers  who  use 
energy  for  short  periods  only  will  pay 
increased  rates,  while  those  operating 
continuously  from  eight  to  twelve 
months  will  pay  rates  materially  less 
than  they  have  been  doing.  The  com- 
mission disagreed  with  the  contention 
that  a  reduction  in  earnings  would  pre- 
vent the  flotation  of  additional  bonds 
and  thus  put  a  stop  to  the  company's 
construction  work. 

Relation  Between  Rates  and  the  Abil- 
ity to  Command  New  Capital. — In  its 
decision  on  the  rates  to  be  allowed  the 
Southern  California  Edison  Company 
(see  issue  for  April  16,  page  898)  the 
California  Railroad  Commission  said: 
"The  commission  fully  appreciates  the 
interrelation  between  the  earnings  of  a 
utility  and  its  ability  to  command  new 
capital  from  investors  to  provide  the 
facilities  required  by  the  growing  de- 
mands of  its  business  and  its  obligation 
to  the  public.  This  does  not  mean, 
however,  that  the  commission  will  per- 
mit applicant  or  any  other  utility  to 
charge  in  excess  of  a  reasonable  rate 
in  order  that  additional  capital  can  be 
secured.  No  measure  of  earnings  can 
be  approved  by  a  body  such  as  this  com- 
mission, charged  with  the  protection  of 
the  public  interest,  \,hich  does  not  re- 
sult, for  equal  bene(i';~.  in  a  rate  as  low 
as  or  lower  than  the  rate  which  would 
be  fixed  upon  the  standard  accepted 
basis  of  a  fair  return  upon  the  rea- 
sonable value  of  the  utility  properties. 
In  this,  therefore,  as  in  other  rate- 
fixing  proceedings,  the  primary  con- 
sideration is  a  fair  return  upon  the 
properties  used  and  useful  in  the  public 
service." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Only  Condition  Under  Which  Com- 
mission's Findings  of  Fact  May  Be  Set 
Aside. — Findings  of  fact  by  the  Public 
Service  Commission,  declared  the  New 
York  Supreme  Court,  Appellate  Divi- 
sion in  People  ex  rel.  New  York  Cen- 
tral Railroad  Company  vs.  New  York 
Public  Service  Commission,  Second 
District,  cannot  be  disturbed  by  the 
court  in  proceedings  to  review  an  order 
of  the  commission  unless  the  finding  is 
such  as  in  a  case  tried  or  triable  by  a 
jury  would  be  set  aside  by  a  court  as 
against  the  weight  of  evidence.  (187 
N.  Y.  S.  24.)* 

District  of  Columbia  Consumers  Can- 
not Claim  Equal  Treatment  with  Gov- 
ernment.— A  bill  in  equity  filed  in  the 
United  States  Supreme  Coui-t  (Hollis 
vs.  Kutz)  sought  to  have  an  increase  in 
gas  rates  to  consumers  in  the  District 
of  Columbia  declared  void,  the  main 
contention  being  that  in  raising  rates 
the  Public  Utilities  Commission  had 
not  applied  the  increase  to  the  United 
States  government  and  the  District  ad- 
ministration. This  contention  was 
declared  without  merit  by  the  court,  the 
government  having  the  power  to  fix  the 
price  for  its  own  needs  as  a  condition 
to  allowing  the  establishment  of  the 
business  in  the  District  of  Columbia. 
(41  S.  C.  R.  371.) 

City  May  Proceed  Under  Public  Util- 
ities Law  Instead  of  Under  Franchise 
Provisions  in  Acquiring  Plant. —  The 
city  of  Superior,  Wis.,  having  deter- 
mined to  take  over  the  waterworks  of 
the  Superior  Water,  Light  &  Power 
Company  pursuant  to  franchise  pro- 
visions, the  company  named  brought 
suit  against  the  city  for  not  proceeding 
in  the  manner  specified  in  the  contract 
instead  of  under  the  provisions  of  the 
public  utility  law  in  arriving  at  a  just 
compensation.  The  Wisconsin  Supreme 
Court  has  refused  to  entertain  the  plea, 
holding  that  the  method  followed  by  the 
city  is  proper,  all  property  being  held 
subject  to  the  right  of  the  state  to 
acquire  it  for  public  purposes  whenever 
it  may  see  fit  to  do  so;  that  the  law 
under  which  the  city  is  proceeding 
assures  the  water  company  adequate 
compensation,  and  that  it  is  to  be 
assumed  that  that  is  all  a  valuation 
according  to  the  provisions  of  the  con- 
tract would  give  it.  If  the  contrary 
were  assumed,  the  question  would 
arise  whether  a  court  of  equity  should 
decree  the  specific  performance  of  the 
agreement.     (181  N.  W.  113.) 


•The  left-hand  numbers  refer  to  the  vol- 
ume and  the  ripht-hand  numbers  to  th, 
page  of  the  National  Reporter  System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


E.  P.  Edwards,  who  has  been  assist- 
ant manager  of  the  lighting  depart- 
ment of  the  General  Electric  Company 
for  a  number  of  years,  has  been  made 
responsible  for  the  radio  activities  of 
the  company.  His  duties  will  include 
immediate  supervision  of  radio  engi- 
neering, manufacturing  and  selling, 
negotiations   with   the    Radio   Corpora- 


tion of  America  and  other  companies 
and  general  directing  of  the  efforts  of 
the  company  in  the  field  of  radio  com- 
munication. Mr.  Edwards  has  been 
connected  with  the  General  Electric 
Company  since  1899.  He  was  born  in 
Louisville,  Ky.,  and  after  graduation 
from  the  Rose  Polytechnic  Institute, 
Terre  Haute,  Ind.,  in  1899,  was  iirst 
employed  in  the  electrical  department 
of  the  Ohio  Steel  Company,  Youngs- 
town,  Ohio,  from  which  he  resigned  to 
become  connected  with  the  General 
Electric  Company.  After  completing 
the  test  course  he  entered  the  meter, 
instrument  and  switchboard  depart- 
ment and  later  the  lighting  department. 
Mr.  Edwards  first  became  interested  in 
radio  communication  through  associa- 
tion with  Prof.  R.  A.  Fessenden  in  con- 
nection with  the  latter's  early  activities 
with  the  National  Electric  Signaling 
Company.  It  was  during  this  period 
that  the  General  Electric  Company  de- 
signed and  manufactured  the  first 
Alexanderson  high  -  frequency  alter- 
nator, which  was  used  by  Prof.  Fessen- 
den in  his  experimental  station  at 
Brant  Rock,  Mass. 

J.  I.  Banash.  formerly  of  the  Under- 
writers' Laboratories,  Chicago,  has 
opened  a  consulting  engineering  office 
at  3642  Jasper  Place,  Chicago. 


Thomas  H.  S.  Andrews,  heretofore 
connected  with  the  engineering  staff  of 
the  J.  G.  White  Engineering  Corpora- 
tion, New  York  City,  has  become  affili- 
ated with  the  E.  G.  Long  Company  of 
the  same  city  as  secretary. 

S.  Jacobs,  for  the  last  six  years  a 
member  of  the  staff  of  the  California 
Railroad  Commission,  acting  in  that 
time  as  assistant  chief  engineer  of 
the  gas  and  electric  division,  resigned 
recently.  Mr.  Jacobs  will  enter  private 
practice,  specializing  as  a  consulting 
engineer  in  the  gas  and  electric  field. 
During  his  connection  with  the  com- 
mission he  took  part  in  many  important 
cases. 

E.  W.  Lewis  has  resigned  as  assist- 
ant general  manager  of  the  Iowa  Rail- 
way &  Light  Company  and  has  entered 
the  business  field  for  himself,  forming 
the  firm  of  E.  W.  Lewis  &  Company, 
wholesalers  of  electrical  supplies.  Mr. 
Lewis  first  entered  the  electrical  indus- 
try with  the  Onondaga  Dynamo  Com- 
pany at  Syracuse,  N.  Y.  After  seven 
years  with  that  company  he  resigned 
to  take  the  apprentice  course  with  the 
V/estinghouse  Electric  &  Manufactur- 
ing Company  at  East  Pittsburgh,  Pa. 
He  was  later  transferred  to  the  Balti- 
more office  of  that  company.  In  1908 
he  took  charge  of  the  electrical  depart- 
ment of  C.  E.  Fawcett,  manufacturer 
of  mill  supplies  at  Cedar  Rapids,  Iowa. 


Frank  L.  Dame,  vice-president  of  the 
North  American  Company  and  asso- 
ciated with  the  Harrison  Williams  or- 
ganization, has  been  elected  president 
of  the  Wisconsin  Edison  Company,  Inc., 
which  is  controlled  by  the  North  Ameri- 
can Company.  Mr.  Dame  is  also  presi- 
dent of  the  Central  States  Electric 
Company,  which  controls  the  Cleveland 
(Ohio)  Electric  Illuminating  Company, 
and  a  vice-president  of  the  Cleveland 
Electric  Illuminating  Company  and  the 
Union  Electric  Light  &  Power  Com- 
pany, St.  Louis,  Mo.  From  1909  to 
Jan.  1,  1913,  he  was  vice-president  of 
the  Electric  Bond  &  Share  Company  in 
charge  of  its  operating  department. 
Ills  early  connections  with  the  industry 
were  with  the  General  Electric  Com- 
pany in  the  Pacific  Northwest.  Later 
he    became    general    manager    of    the 


Three  years  later  he  became  connected 
with  the  Iowa  Railway  &  Light  Com- 
pany as  superintendent  of  transmis- 
sion lines,  and  he  also  held  other  posi- 
tions with  that  company  before  becom- 
ing assistant  general  manager,  the 
offi.ce  he  has  just  resigned. 


Union  Electric  Company,  Dubuque, 
Iowa,  after  which  he  was  appointed  en- 
gineer for  the  Electrical  Securities  Cor- 
poration soon  after  its  formation  in 
1904.  He  continued  in  that  position 
until  his  election  as  a  vice-president  of 
the  Electric  Bond  &  Share  Com- 
pany in  the  fall  of  1909,  which  position 
he  resigned  to  become  president  of  the 
Central  States  Electric  Corporation. 

A.  E.  Dyment,  who  has  been  elected 
president  of  the  Canadian  General  Elec- 
tric Company,  Ltd.,  succeeding  Senator 
Frederic  Nicholls,  who  has  become 
chairman  of  the  board  of  directors,  as 
announced  on  page  920  of  last  week's 
issue,  is  well  known  among  Toronto 
financial  men.  For  some  years  he  has 
been  a  member  of  the  stock  brockerage 
house  of  Dyment,  Cassels  &  Company. 
That  connection  he  has  given  up,  how- 
evei%  and  he  will  make  his  headquarters 
at  the  offices  of  the  Canadian  General 
Electric  Company.  Mr.  Dyment  was 
formerly  vice-president  of  the  organi- 
zation. He  is  also  a  director  of  the 
Royal  Bank  of  Canada,  director  of  the 
Mercantile  Trust  Company,  director  of 
the  Dominion  Sugar  Company,  vice- 
president  of  the  Maritime  Coal,  Rail- 
ways &  Power  Company  and  president' 
of  the  Dyment  Securities,  Loan  &  Sav- 
ings Company. 
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R.  E.  Fisher,  who  was  recently  placed 
in  charge  of  the  commercial  department 
of  the  Pacific  Gas  &  Electric  Company, 
San  Francisco,  has  for  years  been  ac- 
tive in  developing-  the  use  of  electrical 
energy  in  the  agricultural  district  of 
central  and  northern  California.  In  ad- 
dition to  his  regular  duties,  Mr.  Fisher 
has  found  time  materially  to  assist  in 
the  co-operative  efforts  between  the 
s.'veral  branches  of  the  industry.  His 
broad  experience  has  well  fitted  him  for 
the  position  of  chairman  of  the  Com- 
mercial Division  of  the  Pacific  Coast 
Section  of  the  N.  E.  L.  A.,  which  he 
now  holds.  Mr.  Fisher  was  born  in 
Kansas  in  1882,  being  taken  as  a  child 
to  Idaho,  where,  after  completing  high 
school,  he  began  his  electrical  career. 
In  1902  he  went  to  California,  where  he 
completed  his  technical  education. 
After  two  years  spent  in  operating  a 
small  station  he  became  a  salesman  for 
the    General    Electric    Company.      Two 


years  later  he  entered  the  electrical 
contracting  business  under  the  name  of 
the  Kurtz-Fisher  Company.  In  1909  he 
entered  the  newly  formed  Pacific  States 
Electric  Company,  where  he  assisted  in 
the  organization  and  the  development 
of  sales  policy.  In  1911  he  was  em- 
ployed by  the  Pacific  Gas  &  Electric 
Company,  and  he  had  remained  with 
that  company  to  the  present  time.  Mr. 
Fisher  has  been  active  for  years  in 
N.  E.  L.  A.  work  and  has  served  a  term 
as  president  of  the  San  Francisco  Elec- 
tric Development  Le;i;rue,  in  addition  to 
broad  activities  in  civic  bodies. 

John  F.  Layng,  for  many  years  con- 
nected with  the  railway  and  traction 
engineering  department  of  the  General 
Electric  Company,  Schenectady,  N.  Y., 
has  entered  the  consulting  engineering 
field  as  a  partner  in  the  firm  of  Hemp- 
hill &  Wells  of  New  York  City.  Mr. 
Layng  has  been  engaged  in  the  electric 
railway  business  since  1889,  having 
been  at  various  times  connected  with 
operating  companies,  as  well  as  with 
the  General  Electric  Company  and  the 
Westinghouse  Electric  &  Manufactur- 
ing Company.  During  the  war  he  was 
engineer  with  the  United  States  Fuel 
Administration  in  Washington,   D.   C, 


in  charge  of  the  electric  railway  fuel 
saving  for  the  entire  country.  It  was 
largely  due  to  his  efforts  that  the  skip 
stop  was  so  generally  used. 

Shiras  Morris,  president  of  the  Hart 
&  Hegeman  Manufacturing  Company, 
Hartford,  Conn.,  has  been  elected  presi- 
dent of  the  Johns-Pratt  Company  of 
that  city  to  succeed  the  late  Edwai-d  B. 
Hatch.  Mr.  Morris  has  been  a  director 
of  the  Johns-Pratt  Company  for  a 
number  of  years.  A  brief  biography 
of  him  appeared  in  the  April  16,  1921, 
issue  of  the  Electrical  World  in  con- 
nection w'th  his  election  as  president 
of  the  Associated  Manufacturers  of 
Electrical  Supplies. 

Arthur  W.  Fox.  assistant  treasurer 
of  the  Johns-Pratt  Company,  Hartford, 
Conn.,  has  been  appointed  secretary  of 
that  company,  to  succeed  Robert  C. 
Buell,  who  has  resigned  to  enter  the 
stock  brokerage  business.  No  succes- 
sor to  Mr.  Fox  has  been  chosen. 

Philip  K.  Murdock  has  been  appointed 
export  sales  manager  of  the  Bryant 
Electric  Company,  Bridgeport,  Conn. 
Mr.  Murdock  was  graduated  from 
Dartmouth  College  in  1915,  and  after 
spending  a  year  in  the  purchasing  de- 
partment of  the  Locomobile  Company  of 
America  entered  the  Bryant  organiza- 
tion as  assistant  to  the  sales  service  en- 
gineer. During  the  war  he  served  in 
the  First  Separate  Brigade  of  Coast 
Artillery,  and  upon  returning  to  Amer- 
ica he  represented  the  Bryant  interests 
in  the  metropolitan  district  and  later  in 
the  South  Atlantic  seaboard  states,  with 
headquarters  in  Atlanta. 

Lawrence  P.  Crecelius  and  Victor  B. 
Phillips  have  announced  the  organiza- 
tion of  the  firm  of  Cre»elius  &  Phillips, 
consulting,  constructing  and  operating 
engineers,  with  offices  in  Cleveland.  At 
the  present  time  this  firm  is  undertak- 
ing extensive  work  for  large  coal-min- 
ing interests  which  operate  mines  in 
Ohio,  Pennsylvania  and  West  Virginia. 
It  is  also  acting  as  engineering  counsel 
for  a  number  of  electric  railways  and 
other  public  utilities.  Until  recently 
Mr.  Crecelius  was  electrical  engineer 
and  superintendent  of  power  of  the 
Cleveland  Railway  Company.  He  is  a 
past-president  of  the  American  Electric 
Railway  Engineering  Association,  a 
member  of  the  American  committee  on 
electrolysis,  of  the  committee  on  stand- 
ards of  the  American  Electric  Railway 
Engineering  Association  and  of  a  num- 
ber of  other  engineering  committees. 
Mr.  Phillips  has  also  until  recently  been 
associated  with  the  Cleveland  Railway 
Company,  both  as  assistant  to  the  vice- 
president  and  as  acting  superintendent 
of  power.  During  the  war  he  served 
with  the  113th  Engineers  with  the  rank 
of  captain.  Subsequently  he  was  at- 
tached to  the  American  peace  commis- 
sion, being  employed  in  the  valuation  of 
war  damages,  and  later  to  the  United 
States  liquidation  commission  in  charge 
of  sales  of  surplus  army  stocks  to  Spain. 
Ml-.  Phillips  is  serving  in  the  capacity 
of  expert  on  the  American  committee 
en  electrolysis.  He  is  a  member  of  the 
engineering  executive  committee  of  the 
National  Safety  Council. 


J.  P.  PuUiam,  in  charge  of  the  oper- 
ation of  the  properties  of  the  Wiscon- 
sin Securities  Company,  has  been  elected 
president  of  the  Wisconsin  Electrical 
Association.  Mr.  Pulliam  has  been  con- 
nected with  Wisconsin  utilities  for  the 
last  fourteen  years.  He  is  a  native  of 
Louisville,  Ky.,  and  for  a  time  was 
connected  with  the  Southern  Railway 
at  Louisville  and  with  the  Grand 
Rapids,  Grand  Haven  &  Muskegon 
Railway  Company  at  Fruitport,  Mich., 
as  trainmaster.  In  1907  he  became 
superintendent  of  the  Winnebago  Trac- 
tion Company,  Oshkosh,  Wis.,  and  as 
the  result  of  a  reorganization  his  duties 
were  extended  to  cover  the  operation  of 
the  Eastern  Wisconsin  Railway  &  Light 
Company,  operator  of  the  electric,  gas 
and  street-railway  properties  at  Fond 
du  Lac,  with  an  interurban  line  to 
Oshkosh.  When  these  properties  were 
sold  in  April,  1917,  Mr.  Pulliam  re- 
signed  and   became   affiliated   with   the 


Wisconsin  Securities  Company,  Mil- 
waukee. For  six  months  in  1917  he 
was  stationed  at  Green  Bay  as  general 
manager  of  the  Wisconsin  Public  Serv- 
ice Company.  On  Jan.  1,  1918,  he  as- 
sumed his  present  responsibilities. 


Obituary 


Lester  Gray  French,  for  thirteen 
years  editor  and  manager  of  Mechani- 
cal Engineering,  official  journal  of  the 
American  Society  of  Mechanical  Engi- 
neers, of  which  he  was  assistant  secre- 
tary, died  April  18  at  the  French  Hos- 
pital, New  York  City,  after  an  opera- 
tion. Mr.  French  was  born  in  Keene, 
N.  H.,  and  was  graduated  from  the 
Massachusetts  Institute  of  Technology 
in  1891.  He  began  his  career  as  a 
draftsman  with  the  Cranston  Printing 
Trust  Company  and  later  was  identi- 
fied with  engineering  education.  In 
1897  he  became  editor-in-chief  of 
Machine)-y,  resigning  in  1906  to  publish 
technical  books.  He  wrote  one  of  the 
earliest  American  treatises  on  the 
steam  turbine. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  tha  Supply,  Demand  ana  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Slight  Improvement  in  Interest  in 
Electrical  Sheets 

As  THE  year  advances  reports  from  manufacturers  of 
electrical  sheets  show  that  the  volume  of  inquiries  is 
better  now  than  it  was  last  month,  and  that  although  the 
size  of  the  orders  is  very  small  the  number  coming  through 
is  not  so  much  below  normal.  Here  and  there  an  order 
is  placed  which  is  big  enough  to  be  remembei-ed,  but  for 
the  most  part  just  enough  sheet  business  is  being  placed 
to  keep  the  electrical  apparatus  manufacturers  working 
along  on  their  reduced  schedules  of  production. 

There  is  plenty  of  the  material  that  can  be  made  avail- 
able for  quick  delivery  and  no  tendency  to  stock  is  notice- 
able on  the  part  of  manufacturers,  jobbers  or  consumers. 
With  the  recent  reduction  in  price  on  sheets  by  the  Steel 
Corporation  the  pr^ce  on  electrical  sheets  for  delivery  up 
to  July  1  is  now  generally  on  an  even  level  for  both  cor- 
poration and  independents.  Certain  mills  that  were  below 
the  general  level  came  up  to  it  when  the  corporation  lowered 
its  price.  At  this  time  it  is  impossible  to  predict  the 
course  of  prices  for  delivery  over  the  last  six  months  of 
the  year,  and  it  will  probably  be  late  May  or  June  before 
any  price  policy"  is  made  known.  The  opinion  in  the  trade 
seems  to  be  that  electrical  sheet  business  will  have  picked 
up  considerably  by  fall. 

Electrical  Exports  in  March  Total 
$9,782,045 

ALTHOUGH  the  exports  of  electrical  material  and  ap- 
^  paratus  for  the  month  of  March  showed  a  falling 
off  to  $9,782,045,  this  figure  is  nearly  a  million  above  that 
of  a  year  ago  March  and  brings  the  total  for  the  first 
quarter  of  1921  to  $38,747,478.  This  shows  an  increase 
over  the  first  quarter  of  1920  of  73  per  cent.  Three  items 
alone  brought  larger  returns  in  March  than  in  January  or 
February — arc  lamps,  carbon-filament  lamps  and  telegi'aph 
appai-atus. 

In  spite  of  the  optimistic  feeling  right  along  that  elec- 
trical goods  were  leaving  this  country  in  satisfactory  vol- 


—  March  

1920  1921 


Three  Months  Ended 

. March . 

1920  1921 


$1,592,568     $1,519,487 
344,757  184,743 


Batteries $'90  8'6  $412,019 

Carbons 128531  51,583 

Dynamos  and  generator.s 4)4,178  550.562 

Fans 115,0t9  179,939 

Heating  and  cooking  aoparatuii.  .  135.450  180,693 

Insulated  wire  and  cpb:e 543,546  721.647 

Interior  w-iring  supplies 230.315  200,096 

Are  lamps 1 ,088  2.878 

Carbon-filament  lamp: 19,986  20,435 

Metal-filament  lamps 427.348  296,177 

Magnetos, spark plvg  .etc 444.240  112,534 

Meters    and    measuring    instru- 
ments   207.655  254,029 

Motors 1.247.806  1,571,601 

Rheostats  and  controllers 72,896  87,649 

Switches  and  accessories 356.631  429,118 

Telegr.iph  apparatus ■      61,530  352,714 

Telephones 414.451  499,072 

Transformers 347,195  765,564 

.\11  others 2.966,103  3.093,735 

Total $8,874,884  $9,782,045  $21,805,549  $38,747,478 


1,240.811 

224,436 

389,289 

1.772,424 

594,718 

1,351 

36,865 

1.002.436 

957,658 

615,242 

2,807,355 

177,936 

1,031.870 

261.684 

898,094 

992,744 

6,863,312 


1,954,630 

847,756 

853.981 

4,293,174 

999,651 

5,542 

44,314 

1,514,528 

575,947 

1,028,612 

6,062,458 

363,137 

1,889,930 

508,456 

1,978.247 

3,011,417 

11.111.468 


ume  it  is  not  surprising  to  find  a  recession  in  this  volume 
from  the  extremely  high  values  which  have  been  shipped 
during  the  past  five  months.  Current  orders  from  beyond 
the  borders  are  low  in  all  classes  of  commodities,  and 
consequently  it  would  be  rather  unexpected  if  these  high 
figures  were  even  approached  in  the  near  future. 


One  of  the  main  reasons  for  this  feeling  is  that  the 
value  paid  for  electrical  goods  has  decreased  since  last 
fall  so  that  even  with  a  continuance  of  orders  the  amount 
would  be  lower  for  the  tame  volume.  Furthermore,  it  was 
last  summer  and  fall  when  domestic  business  began  to  drop 
off.  Manufacturers  then  were  able  to  concentrate  produc- 
tion on  foreign  orders,  and  shipments  out  of  the  coun- 
try improved  materially.  This  increase  was  noticed  very 
markedly  in  the  electrical  exports  from  October  on  through 
February,  the  highest  months  on  record. 

Looking  forward,  it  is  known  that  there  are  develop- 
ments in  Italy,  Sweden,  Switzerland  and  other  European 
states  which  will  be  put  under  way  this  year,  while,  on 
the  other  hand,  there  are  some  which  will  not  come  through 
in  1921.  Japan  and  other  Far  Eastern  countries  have  proj- 
ects which  probably  will  be  let  this  year.  There  is  no 
doubt  that  the  present  lull  in  export  buying  is  only  tempo- 
rary, but  although  the  future  is  bright  it  will  mean  real 
selling  efforts  to  overcome  foreign  competition. 

Some  Trends  in  Lighting  Fixture  Design 

IN  THE  design  and  execution  of  lighting  fixtures,  espe- 
cially for  residential  and  hotel  use,  there  is  a  very  notice- 
able trend  toward  certain  rather  distinctive  features.  This 
is  particularly  true  of  the  higher  class  of  fixtures  and  was 
borne  out  strongly  at  the  fixture  convention  in  Buffalo  in 
February.  Although  many  manufacturers  of  these  fixtures 
will  not  admit  it,  there  certainly  appears  to  be  a  decided 
leaning  toward  fixtures  using  exposed  round-type  lamps 
and  candelabra  effects  with  or  without  shades.  In  the 
cheaper  class  of  fixture  the  employment  of  glassware  is  still 
adhered  to  strongly. 

Color  and  decorative  effect  predominate.  In  the  last  year 
there  have  been  developed  many  new  finishes  for  the  metals, 
and  these  are  being  used  in  matching  general  color  designs 
of  the  rooms.  Some  colored  pottery  vase  effects  are  being- 
worked  in  to  the  fixture  proper.  There  are  also  colored 
flowers  and  drops  attached  or  hung  here  and  there.  Some- 
times these  are  of  glass  and  sometimes  of  metal.  Crystal 
and  prisms  seem  to  be  quite  popular  in  the  highest  grade 
of  residential  and  hotel  fixtures. 

Where  glassware  is  used  it  is  gradually  tending  to  be  of 
higher  quality  and  is  taking  on  a  more  decorative  effect. 
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Demand  for  Line  Materials  Slow  in 
Materializing 

I  NT  SPITE  of  the  admittedly  low  price  of  copper  and  the 
varying  reductions  which  lately  have  gone  into  effect  on 
other  materials  entering  into  line  construction,  reports 
come  from  the  Mid-West  that  the  season  of  the  year  which 
usually  sees  the  heaviest  purchasing  of  these  materials  is 
passing  without  much  being  done.  Construction  by  central 
stations  is  being  pared  down  to  pressing  needs. 

There  are  several  angles  to  this  problem,  two  of  the  most 
prominent  being  the  high  price  of  money  and  the  high  price 
of  materials.  It  is  useless  to  expect  central-station  opera- 
tors to  pay  8  per  cent  for  money  to  put  into  electric  utility 
property,  the  value  of  which  in  the  process  of  readjustment 
is  apt  to  be  lowered  20  to  30  per  cent  in  the  next  three  years. 
A  large  part  of  the  extension  work  done  in  the  past  has 
been  done  because  the  community  needed  the  service  and 
not  because  the  central-station  company  expected  an  im- 
mediate return  on  its  investment;  but  in  the  present  money 
market  ample  returns  must  be  assured  before  it  is  wise  or 
even  possible  to  obtain  capital  for  a  new  line.     Nor  is  this 
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a  situation  which  may  be  expected  to  mend  quickly,  accord- 
ing to  the  heads  of  some  of  the  largest  utilities  in  the 
Middle  West.  It  is  their  opinion  that  the  old  reservoir  of 
capital,  the  money  minority,  has  been  tapped  almost  to  the 
limit  and  that  f;om  now  on  the  public  as  a  whole  must  be 
educated  to  support  the  utilities.  This  means  a  long,  slow, 
painful  process. 

One  hope  for  getting  the  tremendous  construction  pro- 
gram started  is  for  prices  to  recede  to  the  point  where  it  will 
be  reasonable  to  expect  central-station  companies  to  put 
8  per  cent  money  into  generating  plants  and  transmission 
and  distribution  lines.  Or  else  money  must  go  lower.  It  is 
the  average  opinion  that,  with  the  exception  of  copper,  prices 
have  not  reached  the  low  point  yet.  Copper  today  is  below 
its  pre-war  price,  but  the  demand  for  it  is  so  enmeshed  with 
the  demand  for  other  materials  that  this  fact  has  not  in- 
duced much  buying. 

What  some  central-station  companies  are  expecting  in  the 
way  of  reduced  prices  may  be  seen  from  a  comparison  of  the 
line  costs  of  one  large  utility  company  in  the  Middle  West 
for  the  years  1917,  1918,  1919,  1920  and  the  first  three 
months  of  1921.  Taking  the  costs  for  1917  as  a  base,  with 
a  value  of  100  per  cent,  these  figures  show  that  in  1918 
materials  went  up  to  106i  per  cent,  labor  up  to  lOlJ  per 
cent  and  the  total  cost  of  construction,  excluding  right-of- 
way,  up  to  1054  per  cent.  In  1919  materials  increased  to 
140  per  cent,  labor  to  121  per  cent  and  total  cost  to  134  per 
cent.  In  the  peak  year,  1920,  materials  had  risen  to  15ij 
per  cent,  labor  to  172^  per  cent  and  total  cost  to  160i  per 
cent.  At  present  materials  are  down  to  132  per  cent,  a 
reduction  of  15  per  cent  from  1920,  and  total  cost  has 
receded  to  142  per  cent,  or  an  III  per  cent  reduction  from 
the  preceding  year,  while  labor  continues  at  its  1920  level. 

Labor  cost  at  present  amounts  to  30  per  cent  of  the  total 
against  25  per  cent  in  1917.  There  is  a  probability  that 
wages  will  be  reduced  a  trifle,  but  the  main  desire  of  the 
utilities  is  that  material  costs  be  reduced  approximately 
25  per  cent  further,  bringing  them  to  about  the  1917  level. 
Whether  manufacturers  can  afford  this  at  present  is  another 
problem.  On  the  average  line  in  1917  copper  formed  about 
.50  per  cent  of  the  total  material  cost,  while  at  present  it 
forms  only  about  30  per  cent.  Were  this  item  to  regain  its 
1917  level  other  materials  would  have  to  drop  about  45  per 
cent  to  equalize  matters.  So  far  copper  has  borne  most  of 
the  burden  of  deflation,  a  condition  that  is  neither  eco- 
nomically just  nor  safe.  To  remedy  it  means  an  immediate 
sacrifice,  but  an  ultimate  greater  benefit  to  the  whole  in- 
dustry. Against  this  is  balanced  the  possibility  of  getting 
cheaper  money,  and  in  the  solution  there  may  be  a  com- 
promise whereby  materials  and  money  will  find  lowered  costs. 

Appliance  Sales  Responding  to  Aggressive 
Merchandising  in  Southwest 

THE  experiences  of  several  central  stations  in  the  South- 
west seem  to  point  out  that  a  good  market  for  ap- 
pliances still  exists  there,  provided  that  the  proper  mer- 
chandising methods  are  applied.  Sales  of  appliances  of 
all  sorts  fell  off  somewhat  during  January,  February  and 
the  first  half  of  March  as  compared  with  the  same  period 
in  1920,  but  this  drop  in  sales  has  not  been  so  marked  in 
the  case  of  companies  employing  aggressive  sales  methods 
as  it  has  been  in  other  instances.  Again,  the  further  into 
the  Southwest  the  investigation  was  carried  the  better  were 
the  conditions  found. 

One  central  station  in  the  far  Southwest  reports  that 
during  January  sales  of  appliances  totaled  50  per  cent  more 
than  in  January,  1920,  and  that  February  sales  ran  slightly 
ahead  of  those  for  February,  1920.  At  least  90  per  cent 
of  their  sales,  according  to  the  manager  of  appliance  sales, 
can  be  attributed  to  the  fact  that  salesmen  impressed  the 
"household  necessity"  idea  upon  each  customer  and  put 
forth  an  effort  to  sell  appliances  instead  of  merely  taking 
orders  as  has  been  done  for  the  last  couple  of  years.  Other 
companies  have  had  similar  experiences.  In  the  more  east- 
ern section  of  the  territory  agricultural  and  industrial  con- 
ditions have  affected  sales  to  a  greater  extent,  decreases 
from  the  like  period  in  1920  I'unning  from  15  per  cent  to 
50  per  cent. 


Discarding  the  dollar  sales  value  of  the  various  appliances 
and  taking  into  consideration  only  the  number  of  items 
sold  the  following  seems  to  be  an  average  ranking:  Domes- 
tic irons,  cleaners,  washing  machines,  percolators,  portable 
heaters,  grills,  curling  irons,  toasters,  heating  pads  and 
sewing  machines.  It  is  reported  from  some  districts  that 
washing-machine  sales  are  running  ahead  of  those  of 
vacuum  cleaners. 

Price  inducements  have  been  tried  occasionally  with  good 
results.  Some  tendency  to  balk  at  price  has  been  shown 
by  the  public,  and  where  in  conjunction  with  aggressive 
merchandising  a  slight  concession  has  been  made  sales  have 
increased  largely.  One  central  station  by  using  these 
methods  in  a  washing-machine  campaign  increased  its  sales 
for  the  three-week  period  of  the  campaign  650  per  cent  over 
the  same  period  in  1920. 


Survey  Shows  Use  of  Socket  Appliances 
in  Canada 

IN  THE  matter  of  distribution  of  socket  appliances  in 
Canada,  a  summary  of  the  electrical  needs  of  more  than 
250  Canadian  towns  and  cities  distributed  from  coast  to 
coast,  according  to  the  Electrical  News,  Toronto,  Canada, 
indicates  only  7.3  per  cent  saturation  on  the  average.  The 
sales  opportunities  here  are  pointed  out  very  definitely. 
Houses  wired  showed  74.9  per  cent,  but  the  degree  of 
utilization  of  socket  devices  seemed  remarkably  low.  Plat- 
irons  showed  45.7  per  cent,  toasters  18.2,  washing  machines 
5.9,  fans  5.4,  vacuum  cleaners  5,  air  heaters  4.8,  percolaters 
3.7,  ranges  3.1,  water  heaters  1.3,  sewing-machine  motors 
1.2,  ironing  machines  0.14,  dishwashers  0.07  and  refriger- 
ators 0.06  per  cent. 


The  Metal  Market  Situation 

THE  best  that  can  be  said  for  the  copper  market  is  that 
large  producers  are  still  maintaining  their  prices.  Buy- 
ing intei'est  in  general  is  lacking  despite  occasional  orders 
that  stand  out,  such  as  that  of  the  Western  Union  Telegraph 
Company  for  3,000,000  lb.  last  week.  Japan  has  come  into 
the  market  again  for  the  first  time  in  many  months,  but 
orders  from  that  quarter  are  not  important  as  yet. 

As  the  statistical  position  of  copper  continues  to  improve 
producers  are  hopeful  that  in  about  two  months  more  the 
commercial  position  will  open  up  too,  but  right  now  con- 
sumers, including  wire  producers  and  manufacturers  of 
brass  products,  show  little  interest.  Continued  slack  demand 
has  had  the  effect  of  making  some  of  the  smaller  interests 
willing  to  shade  the  asking  price  of  12.75  cents  per  pound 
for  prompt  shipment,  and  reports  persist  that  as  low  as 
12.50  cents  has  been  quoted  on  small  lots.  The  majority 
of  producers  continue  to  ask  from  12.75  to  13  cents  over  the 
second  quarter,  however.  In  the  outside  market  there  is 
very  little  copper  available,  and  virtually  none  at  all  under 
12.75  cents  delivered. 

Demand  for  lead  is  not  especially  large,  but  the  market 
is  firm  at  the  "oflncial"  price  of  4.35  cents  per  pound.  Gal- 
vanizers  have  been  buying  zinc  recently,  and  consequently 
there  has  been  an  advance  during  the  week,  though  surplus 
stocks  are  still  too  large.     The  scran-metals  market  is  quiet. 

^fEW  YORK  METAL  MARKET  PRICE 

.\pril  19,  192r  April  25,  I  21 

Copper                                                                      £      ^       a  £      s     d 

London,  standiird  spot 69     15      0  70     5      0 

Cent-*  per  Pound  Cents  per  Pound 

I'rin.eLake 12.75  —  13.00  12,75—13.00 

Klectrolytic ■           12  75  12  75 

Casting 1175—12,00  1162! 

Wirebasc 14  50—15.00  14  50—15  00 

Lead,  trust  price 4.25  4  35 

.\  ntimonv 5.12  525 

Nickel,  Ingot 41.00  4100 

Sheet  zinc,  f  .o.b.  smelter 1 1   00  1 1   00 

Zini',  spot 5  20  5  45 

Tin 30.75  32  00 

.Aluminum.  98  to  99  per  cent 28  00  28  00 

OLD  METALS 

Cents  ]Der  Pound    Cents  per  Pound 

Heavy  oopper  and  wire  9   50—10   25  9.50—10  25 

Bras.H,  heavv  5   50—  5  75  5  50—  5  75 

Brass,  light'  3  75—  4  00  3  75—  4  00 

Lead,  heavy  3   50—  3  75  3   50—  3  75 

Zinc,  old  seVap  2  87i-  3  00  2  87'-  3  00 
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THE  Week 

IN  TRADE 

Prices   When   Quoted    Are    Those    Prevailing   at   the 

Opening  of  Business  on   Monday  of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


WHILE  there  is  little  marked  improvement  in  general 
supply  business  there  is.  however,  that  steadily 
thoug-h  gradually  increasing  tone  to  the  market  which  points 
to  a  healthy  condition  of  trading-  when  it  shall  have  pro- 
gressed somewhat  further.  New  England  business  is  holding 
up  reasonably  well,  and  cerrtral  stations  and  traction  com- 
panies are  a  little  more  active.  Midwest  business  is  un- 
changed, and  in  Chicago  the  building  labor  deadlock  is  hold- 
ing up  construction  projects.  In  the  South  Central  States 
there  are  small  increases  in  sales  and  better  railroad  buying. 
An  effort  is  being  made  there  to  stimulate  Mexican  business. 

Small-residence  building  in  the  South  Atlantic  States  is 
fair,  and  farmers  are  releasing  cotton  and  other  pi-oducts 
in  raral  districts.  Building  is  good  in  the  Intermountain 
territory  and  manufactui-ers'  agencies  report  better  business 
there.  Northwest  lumbering  is  a  little  more  active  and  some 
otner  indu.stries  are  waking  up  a  little.  Building  is  poor. 
Collections  are  improved  on  the  West  Coast. 

A  threatened  marine  tie-up  may  still  further  hamper 
shipments  out  of  this  country;  general  transportation  is 
good,  however. 

NEW  YORK 

There  is  not  much  increase  in  the  total  volume  of  sales 
of  jobbers.  These  would  like  to  report  better  business  if 
they  could,  and  hence  the  majority  are  optimistic,  but 
trufli  compels  the  acknowledgment  of  the  present  quiet 
state  of  affairs.  There  is  a  barely  perceptible  improve- 
ment in  some  quarters,  and  by  July,  it  is  generally  hoped, 
business  will  be  on  its  feet  again.  Just  now  attention  is 
devoted  to  cutting  down  overhead.  This  has  been  accom- 
plished by  releasing  chiefly  office  help  and  in  some  cases 
a  few  salesmen  where  the  latter  are  not  on  a  commission 
basis,  and  also  in  a  couple  of  instances  by  wage  cuts. 

Lower  prices  are  reported  on  outlet  boxes,  and  there  is 
also  a  slight  drop  on  armored  cable.  Pi'ice  decreases  are 
little  or  no  stimulus  to  trade,  however. 

Conduit  — There  is  some  fairly  steady  demand  in  very 
small  lots  that  seems  to  indicate  a  maintenance  call,  but 
the  bulk  jf  the  good  stocks  that  are  held  is  not  moving. 
Many  jobbers  as  yet  have  not  changed  prices  very  mate- 
rially since  the  recent  manufacturers'  drop,  quotations  this 
week  on  2,.'i00  ft.  being  as  follows:  i-in.  black.  $63.50  to 
$68;  i-in.  galvanized,  $68.70  to  $78;  1-in.  black,  $123.75 
to  $129;   1-in.  galvanized,  $134  to  $139  per   1,000  ft. 

Cast-Iron  Bodies. — A  full  assortment  of  condulets,  etc., 
is  generally  carried,  but  supplies  are  not  moving  well.  In 
standard-package  quantities  15  per  cent  off  list  is  quoted 
on  condulets. 

Flexible  .Vrniored  Conductor. — Demand  is  small,  with  good 
stocks  on  hand.  .\  leading  manufacturer  this  week  reduced 
the  Pittsburgh  base  price  of  double-strip  $2  per  1,000  ft.  to 
the  same  level  as  single-strip  material,  or  $55.  Jobbers 
sell  1,000  ft.  of  No.  14,  two-wire,  double-strip,  at  $59  to  $65. 

Porcelain. — Prices  cover  a  wide  range,  representative  quo- 
tations this  week  being  $25.20  to  $30  on  "Nail-it"  knobs, 
$10.35  to  $12  on  3-in.  x  ,^-in.  tubes  and  $15  to  $26  on  two- 
wire  unglazed  cleats,  all  in  barrel  lots  per  thousand.  The 
market  is  stagnant,  with  fairly  small  stocks  held. 

Outlet  Boxes. — Following  the  corporation  drop  in  steel 
prices  manufacturers  have  generally  reduced  stamped-steel 
boxes  by  increasing  the  discount  allowed  on  both  black  and 
galvanized   ten   points.     The    drop   is    effective    on    varying 


dates,  ranging  from  April  21  to  25  in  several  instances. 
Previous  discounts  quoted  by  jobbers  ranged  from  35  to  40 
per  cent  on  black  and  30  to  35  per  cent  on  galvanized  in 
lots  of  100.     Demand  is  slow,  with  fair  stocks  held. 

Lead-Covered  Wire, — Little  or  no  call  is  received  for  this 
product,  so  only  small  stocks  are  carried.  No.  14  duplex 
in  1,000-ft.  lots  brings  from  $35  to  $42  per  1,000  ft. 

Schedule  Material.' — Demand  is  poor  and  jobbers  are  still 
in  some  cases  replenishing  stocks  from  one  another  rather 
than  from  manufacturers. 

Fans. — The  market  is  spotty,  as  some  jobbers  report  a 
pretty  fair  demand  and  a  good  increase  in  sales  in  view 
of  present  warm  weather;  some  say  demand  is  just  start- 
ing to  show  improvement,  while  others  report  no  activity 
at  all  as  yet.  The  general  fan  policy  this  year,  it  seems, 
will  be  to  let  the  manufacturer  "hold  the  bag." 

Flashlights. — Jobbers  report  no  activity  in  expectation 
of  a  vacation  demand  as  yet;  in  fact  the  market  is  quiet, 
with  fair  stocks  on  hand. 


CHICAGO 

The  immediate  future  of  construction  in  this  territory 
remains  uncertain  for,  following  the  rejection  by  the  unions 
of  the  newly  offered  scale  carrying  a  i-eduction  of  from  20 
to  30  per  cent,  the  employers'  associations  have  issued  an 
ultimatum  to  labor.  Their  position  is  that  unless  the  unions 
reconsider  and  sign  up  at  the  new  scale  a  lockout  on  all 
construction  work  will  go  into  immediate  effect. 

Business  is  virtually  unchanged.  Insulated  wire  is  lower 
in  price  because  it  was  too  high  in  comparison  with  prices 
of  bare  copper  and  bar  copper.  Western  cedar  poles  are 
down  considerably  below  Northerns  and  little  business  is 
reported  in  either  kind.  Black  conduit,  following  steel,  is 
off  a  little,  building  inactivity  continuing  to  act  as  a  brake 
on  sales. 

Bare  Copper  Wire. — The  momentary  strength  sho\vn  a 
week  ago  has  been  entirely  dissipated.  The  larger  dis- 
tributers have  made  no  change  in  price  for  several  weeks, 
and  the  passing  upward  tendency  was  noted  only  in  less 
willingness  to  shade  prices  by  some  smaller  interests. 

Insulated  Copper  Wire. — An  effect  of  the  long-continued 
low  price  of  copper  has  been  to  cause  another  reduction  in 
insulated  wire.  No.  14  rubber-covered  in  10,000-ft.  lots  is 
now  quoted  at  $7  per  1.000  ft.  No.  6  triple-bi-aid  weather- 
proof is  17  cents  per  pound  in  quantities  of  1,000  lb.  These 
reductions  are  in  line  with  lower  insulating  materials. 

Flexible  Armored  Conductor. — This  commodity  holds 
firm,  ample  in  supply  and  with  demand  light.  It  is  stated 
that  present  jjrices  have  anticipated  recent  reductions  in 
production  costs.  No.  14,  two-wire,  in  5,000-ft.  lots,  is 
quoted  at  $62  per  1,000  ft. 

Black  Conduit. — Reductions  in  steel  have  induced  new 
lists  showing  a  slight  cut.  Beginning  April  25  a  price  of 
$62  per  1,000  ft.  is  quoted  on  i-in.  in  5,000.1b.  lots.  De- 
mand is  very  quiet. 

Poles. — In  line  with  lowered  producing  costs  on  the  West- 
ern coast  and  with  readjusted  freight  charges  new  lists  on 
Western  cedar  poles  are  in  preparation.  Reductions  are 
expected  to  average  15  per  cent.  Northern  poles  remain 
unchanged  in  price.  Producers  claim  that  the  season's 
short  production  precludes  any  thought  of  a  cut.  Business 
is  light. 

Line  Hardware. — Recent  changes  in  the  price  of  raw  ma- 
terials have  not  caused  any  changes  in  hardware  lists. 
Lowered  steel  costs  were  anticipated  when  the  current  lists 
were  in  preparation. 

Hollow  Ware. — Retailers  still  complain  that  prices  are 
too  high.  Their  sales  in  most  cases  are  scarce,  and  as  a 
result  jobbers  repoi't  business  as  poor. 

Toasters  and  Flatirons. — Flatirons  remain  the  one  fairly 
steady  item  in  the  retail  stores.  As  an  indication  that  price 
has  little  effect  on  the  trade  it  is  noted  that  a  ten-dollar 
iron  is  selling  more  rapidly  than  other  makes  which  are 
priced  from  $1.50  to  $2  cheaper.  Toasters  have  retained  a 
portion  of  their  popularity,  but  are  moving  much  slower 
than  the  trade  would  like. 
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BOSTON 

Business  held  up  reasonably  well  last  week,  and  the  con- 
tracts placed  in  New  England  building  and  engineering  oper- 
ations for  the  week  ended  April  18  totaled  $4,409,200,  com- 
pared with  $4,724,000  for  the  same  period  last  year.  Jobbers 
and  retailers  continue  to  buy  from  hand  to  mouth,  but  in- 
creased sales  of  wiring  material  are  anticipated  before  long. 
Central  stations  are  coming  more  actively  into  the  market 
for  pole-line  material,  and  some  inquiries  ar-e  being  made 
by  electric  railways  with  resultant  small  orders.  The  open- 
shop  movement  appears  to  be  gaining  headway.  Collec- 
tions are  being  sharply  watched.  Stocks  are  ample  for 
present  needs,  and  the  only  long  deliveries  are  on  high- 
tension  insulators.  Prices  show  a  tendency  to  weaken  in 
flexible  armored  conductor  and  rigid  conduit. 

Flexible  Armored  Conductor. — Prices  are  unsteady  in  com- 
petitive sales,  ranging  from  $60  to  $65  in  typical  cases  on 
No.  14  double-strip,  per  1,000  ft.,  in  .5,000-ft.  lots.  Sales 
ai'e  not  active,  however,  and  the  desire  to  move  stocks  is 
apparently  behind  these  price  variations. 

Rigid  Conduit. — Stocks  are  plentiful  and  an  abundance 
of  all  sizes  is  in  evidence.  Prices  are  settling  into  the  new 
levels  announced  last  week,  and  in  .5,000-lb.  orders  the  fol- 
lowing are  typical:  Black  pipe,  1-in.,  $67.30,  galvanized, 
$72.40  per  1,000  ft.;  black,  1-in.,  $131.20,  and  galvanized,  1- 
in.,  $141.40.     Movement  is  quiet. 

Sockets. — Steady  prices  feature  the  market  with  ample 
stocks  for  current  requirements.  These  are  still  moderate. 
Pulls  in  case  lots  bring  471  cents  net,  and  keys  and  keyless 
27  and  26  to  25  cents. 

Wire. — Rubber-covered  No.  14  is  selling  at  $7.50  per 
1,000  ft.  on  5,000-ft.  orders.  Weatherproof  is  selling  on 
from  16  to  17  cents  base,  with  ample  stocks.  Bare  copper 
wire  is  being  marketed  on  base  prices  ranging  from  14i 
to  15i  cents.  Central-station  buying  accounts  for  some 
business. 

Non-Metallic  Flexible  Conduit. — As  yet  this  material 
shows  no  acceleration  in  general  sales  movement. 

Friction  Tape. — Prices  are  showing  some  variation,  de- 
pending largely  on  the  qualities  marketed.  In  100-lb  lots 
good  grades  bring  from  45  to  50  cents  per  pound,  3-in.  black 
and  job  lots  sell  around  30  cents.  The  demand  is  very 
sluggish. 

Motors. — An  excess  of  motors  appears  to  be  the  usual 
situation  in  distributing  circles.  Some  new  power  business 
is  being  taken  on  by  central  stations  and  a  good  many 
motors  are  being  sold  when  it  is  realized  that  the  business 
is  spread  out  very  thinly. 

Industrial  Heating. — Interest  in  this  class  of  equipment 
is  growing  steadily,  and  intensified  efforts  to  develop  a 
broader  market  are  being  planned  for  early  pushing  by 
manufacturing  and  central-station  interests.  Missionary 
work  is  beginning  to  bear  fruit  in  selective  sales. 

Appliances. — Popular  interest  and  trade  are  being  stimu- 
lated by  marketing  a  good  many  designs  of  substantial  but 
not  the  latest  type  at  low  prices  in  retail  stores.  In  pur- 
chasing these  the  public  seems  to  accept  higher  quotations 
on  the  most  advanced  designs  with  less  objection  than 
where  only  the  latest  products  are  shown.  Interest  in  irons, 
washers  and  cleaners  continues  active. 

Knobs  and  Tubes. — In  barrel  lots  "Nail-it"  knobs  sell  for 
$27  per  1,000  and  3-in.  tubes  for  $9.50  per  1,000.  Light  de- 
mand is  reported.       

ATLANTA 

Business  in  this  section  as  a  whole  might  be  said  to  be 
rather  quiet,  though  one  or  two  of  the  more  fortunate 
centers  report  conditions  holding  uj)  fairly  well.  The  prin- 
cipal activity  reported  seems  to  be  that  resulting  from  the 
purchase  of  material  required  for  electrical  installations  in 
small  residences,  repairs  caused  by  fire  damage  and  im- 
provements urgently  needed  to  existing  industrial  plants. 
The  municipal  activity,  which  a  few  weeks  ago  was  fairly 
good,  has  again  become  dormant  and  few  orders  for  pole- 
line  material  and  allied  lines  are  being  received.  Retail 
electrical  dealers  seem  very  slow  to  replace  depleted  stocks 


of  household  appliances,  largely  on  account  of  their  diffi- 
culty in  interesting  the  buying  public  in  this  line  of  goods. 
Fans,  however,  continue  to  live  up  to  dealers'  expectations. 

There  is  a  noticeable  tendency  on  the  part  of  the  rural 
population  to  release  their  farm  products,  particularly  cot- 
ton, which  is  beginning  to  move  much  more  freely,  with  the 
result  that  Southern  banks  are  able  to  reduce  materially  the 
amount  of  outstanding  loans.  This  should  serve  to  make 
money  easier  for  industrial  and  commercial  activities. 
Building  permits  in  Atlanta  continue  to  hold  up  fairly  well, 
there  being  a  noticeable  increase  in  the  number  of  permits 
taken  out  for  small  residential  construction.  Jobbers  report 
their  collections  slightly  improved  over  those  a  month  ago. 

Wire. — A  further  reduction  in  the  price  of  wire  is  reported 
this  week,  rubber-covered  No.  14  being  quoted  at  $8  per 
1,000  ft.  and  No.  12  at  $10.  The  rubber-covered  seems  to 
be  moving  more  satisfactorily  than  vveatherprooof,  orders 
for  the  latter  variety  being  small  in  volume.  Stocks  are 
reported  in  excellent  condition. 

Storage  Batteries. — These  have  not  responded  to  the 
seasonal  movement.  Distributers  have  heavy  stocks  on  hand 
in  virtually  all  sizes. 

Schedule  Material. — The  construction  of  small  residences 
and  repairs  to  damaged  buildings  has  served  to  accelerate 
the  movement  of  this  line.  Stocks  are  in  good  shape. 
"Nail-it"  knobs,  standard  packages,  are  $2.83  per  100; 
porcelain  tubes,  i';,  in.  x  3  in.,  are  $1.08  per  100;  pendent  key 
sockets  are  28  cents  each;  single-pole  snap  switches  are  27 
cents  each,  and  push-button  switches,  single-pole,  29  cents. 

Washing  Machines. — The  movement  is  not  by  any  means 
satisfactory.  Like  other  lines  of  household  appliances  the 
market  is  very  dull.  Heavy  stocks  are  reported  on  hand  by 
nearly  all  jobbing  firms. 

Outlet  and  Switch  Boxes. — The  demand  is  reported  as 
above  the  average,  while  stocks  continue  to  be  maintained 
in  good  condition,  with  no  price  change  to  be  noted. 

Interphones  and  Call  Systems. — Considerable  activity  is 
reported,  the  construction  of  an  unusual  number  of  hospitals 
being  responsible  for  the  brisk  movement  in  call  systems, 
while  interphones  are  going  into  apartment  houses  nearing 
completion.  Stocks  of  interphones  are  quite  satisfactory, 
with  shipments  on  call  systems  good. 

Printing-Prcss  Apparatus. — A  quite  widespread  activity 
is  noted  throughout  the  entire  line  of  electrical  equipment 
for  printing  establishments,  the  principal  demand  being  for 
small  to  medium-size  units.  Local  stocks  are  somewhat 
spotty  and  shipments  range  from  stock  to  eight  weeks. 

Industrial  Motors. — Interest  is  showing  a  slight  improve- 
ment over  prior  weeks,  though  orders  approximate  only 
30  per  cent  of  the  normal  four-year  average.  The  three- 
phase,  220-volt  type  seems  to  be  the  most  popular.  Stocks 
are  in  fair  condition,  with  single-phase  motors  being  re- 
ported again  as  having  returned  to  normal  stock  basis. 

ST.  LOUIS 

No  deviation  in  the  progress  toward  better  business  was 
observed  this  week.  Sales  are  gradually  increasing  in 
volume,  and  business,  while  by  no  means  normal,  has  gen- 
erally a  better  tone.  More  confidence  in  the  future  is 
manifest.  Two  of  the  largest  stove  factories  in  St.  Louis 
reopened  this  week  after  shutdowns  of  four  months.  No 
large  orders  are  now  on  the  books,  but  preparations  are 
being  made  for  the  fall  demand,  which  is  expected  to  be  at 
least  50  per  cent  of  normal.  The  railroads  have  been  doing 
more  buying  lately  than  for  several  months  previously. 
Some  new  construction  work  has  been  started,  but  only  a 
small  portion  of  this  is  industrial.  A  number  of  industrial 
plants  are  making  inquiries,  however,  and  it  is  ejected  that 
industrial  building  will  show  improvement  by  fall.  Very 
few  industrial  plants  are  entirely  closed  down,  and  the 
average  operation  is  on  a  four-day-per-week  basis.  In 
special  eases,  as  in  manufacturing  women's  shoes,  the  plants 
are  running  on  full  basis. 

Active  efforts  are  being  made  by  St.  Louis  concerns  to 
stimulate  business.  Delegations  have  been  sent  to  Mexico 
and  Mexican  delegations  have  visited  here  to  foster  better 
business  relations.     There  is  an  attractive  amount  of  trade 
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with  Mexico,  and  it  is  felt  that  the  recent  conferences  will 
increase  it.  To  stimulate  building,  particularly  of  resi- 
dences, the  "Own  Your  Home"  Exposition  opened  April  25 
for  one  week. 

Collections  are  still  on  an  average  basis  of  sixty  days, 
but  electrical  jobbers  have  their  obliRations  well  in  hand, 
so  that  the  time  required  for  collections  is  giving  no  ma- 
terial concern.  The  tendency  is  to  stop  price  cutting  except 
where  replacement  prices  are  reduced,  as  it  is  found  that 
lower  prices  have  no  material  effect  upon  buying. 

Poles  and  Crossarms. — The  reduction  in  prices  announced 
last  week  has  not  yet  resulted  in  an  appreciable  increase  in 
orders,  but  inquiries  are  numerous  and  attractive  orders 
are  expected  before  long.  Local  stocks  are  in  good  condi- 
tion. 

Porcelain  Insulators. — Prices  are  firm  and  deliveries  are 
much  improved.  Factory  shipments  in  some  kinds  can  be 
made  immediately  and  the  other  kinds  can  be  shipped  in 
not  exceeding  thirty  days. 

Dry  Cells. — Sales  are  reported  to  be  on  a  normal  basis  and 
local  stocks  are  in  good  condition.  Immediate  factory  ship- 
ment is  available.  In  barrel  lots  the  regular  cell  sells  at  38 
cents  each  and  the  igniter  sells  at  39  cents  each. 

Wire. — Rubber-covered  continues  to  have  a  competitive 
market  and  No.  14  is  the  leader.  The  price  on  No.  14  varies 
from  $7  to  $8  per  1,000  ft.,  depending  upon  how  badly  the 
individual  jobber  wishes  to  reduce  his  inventory.  The 
larger  sizes  are  moving  quite  slowly.  Only  a  small  demand 
is  found  for  bare  and  weatherproof. 

Knobs  and  Tubes. — "Nail-it"  knobs  are  selling  from 
.$23.80  to  $28  per  1,000,  and  2J-in.  tubes  at  $8  to  $8.75 
per  1,000.     The  demand  is  quite  low  and  the  stocks  heavy. 

Vacuum  Cleaners. — Improvement  in  demand  is  noticed, 
due  to  the  usual  spring  requirements.  Intensive  sales  ef- 
forts are  being  applied  which  are  resulting  in  sales  not  far 
from  normal  for  residential  requirements.  The  demand  for 
cleaners  in  office  buildings  and  apartments  is  very  quiet. 

Flexible  Armored  Conductor. — Slight  improvement  in  de- 
mand for  the  week  is  reported,  but  sales  are  still  low  and 
.stocks  are  somewhat  heavy.  No.  14  double-strip  is  quoted 
as  a  rule  at  $65  per  1,000  ft.  in  5,000-ft.  lots,  but  some 
quotationi3  are  made  as  high  as  $80. 


SAN  FRANCISCO 

Collections  are  better  than  those  of  a  month  ago,  par- 
ticularly in  the  larger  cities.  Country  dealers,  however,  are 
still  running  slower  than  those  in  the  city.  They  are  being 
helpfully  followed,  although  as  a  rule  the  credit  situation 
is  rather  tighter  than  it  was  last  year,  with  small  encour- 
agement offered  new  enterprises  unless  they  are  gilt-edged. 

During  the  recent  highly  successful  San  Francisco  market 
week,  in  which  the  dealers  from  all  over  the  Pacific  Coast 
were  induced  to  visit  San  Francisco  to  inspect  new  stocks, 
orders  to  the  value  of  several  million  dollars  were  placed. 
While  the  electi'ical  industry  did  not  participate  directly,  it 
will  benefit  from  the  general  prosperity  of  the  community. 

Rail  shipments  are  coming  through  from  Eastern  fac- 
tories in  very  good  time,  carload  shipments  requiring  about 
twenty  days  and  less-than-carload  shipments  thirty  days. 
It  is  estimated  that  the  present  volume  of  freight  received 
is  about  70  per  cent  of  that  of  1920. 

Household  Devices. — Beginning  with  the  middle  of  March 
the  growing  business  of  household  appliances  was  seriously 
affected  by  the  indifference  of  the  buying  public,  who  are 
either  jaded  by  present  soliciting  methods  or  are  confidently 
expecting  much  lower  prices.  Dealers  are  cutting  their 
stocks  to  a  minimum  and  ar?  particularly  retrenching  on 
conditions  of  purchase  affecting  their  turnover  rate,  such 
as  unusual  quantities  and  parallel  makes.  One  of  the 
jobbers  (Pacific  States  Electric  Company)  is  instituting  a 
series  of  merchandising  conferences  to  be  effective  along 
the  entire  Pacific  Coast  during  May,  to  which  the  electrical 
merchandising  fraternity  is  invited.  Washers  are  particu- 
larly slow,  and  vacuum  cleaners,  except  those  sold  through 
large  department-store  campaigns,  are  hardly  better.  On 
the  other  hand,  such  comparatively  new  lines  as  ironers  and 
dishwashers  are  showing  a  pretty  good  movement. 


SEATTLE— PORTLAND 

Trade  and  industry  in  the  Seattle  and  Portland  fields, 
according  to  recent  reports  and  present  indications,  do  not 
reflect  any  rr.?.rked  changes  from  last  reports,  but  there  are 
enough  signs  of  improvement  in  basic  conditions  to  rob  the 
general  showing  of  some  of  its  hitherto  rather  depressing 
atmosphere.  Industry,  particularly  lumbering,  is  a  trifle 
more  active,  but  it  is  moi-e  or  less  depressed  owing  to  slack 
buying  and  unstable  prices.  Camp  and  mill  activities  are 
still  on  a  50  per  cent  basis  as  regards  numbers  in  operation 
and  nearly  all  are  operating  on  a  reduced-capacity  basis. 
The  employment  situation  is  improving  from  week  to  week, 
and  the  demand  for  construction,  building  and  general  labor- 
ers during  the  past  week  showed  excellent  improvement. 
Manufacturers  state  that  there  seems  to  be  a  feeling  of  a 
little  more  confidence  abroad  at  present,  although  it  is  no 
more  than  barely  perceptible.  Business  continues  about 
the  same. 

There  have  been  no  recent  price  changes  of  note  and 
stocks  of  all  kinds  are  in  good  shape.  Jobbers  throughout 
the  district,  as  a  whole,  state  there  is  a  cntinued  increase 
in  business,  although  it  is  still  not  of  very  great  value. 
There  is  no  improvement  in  collections,  particularly  in  the 
Portland  field,  and  it  is  expected  that  the  next  two  or  three 
months  may  record  several  liquidations  of  smaller  organ- 
izations that  are  operating  on  an  unsoun  ,  financial  basis. 
Those  operating  on  a  sound  basis,  but  temporarily  embar- 
rassed, are  having  time  extensions  granted  them.  Contract- 
ing business  in  both  Seattle  and  Portland  is  active  in  small 
work,  but  there  is  practically  nothing  in  the  way  of  larger 
contracts.  In  Portland  residence  fixture  business  is  active, 
but  in  Seattle  it  is  only  fair. 

Insulated  Wire. — Very  light  business  is  reported  in  inside 
wire  in  Seattle,  but  the  Portland  field  reports  increasing 
sales  volumes.  Stocks  of  all  sizes  are  ample  and  prices  are 
subject  to  some  variation. 

Lamps. — Jobbers  and  dealers  report  present  demand  is 
not  far  from  normal  for  this  time  of  year. 

Motors. — Inquiries  are  light  but  are  on  the  increase  and 
some  small  sales  are  being  handled.  Considerable  interest 
is  being  shown  in  motor  application,  and  it  is  believed  that 
this  interest  will  develop  into  orders  of  consequence  later 
in  the  year. 

Distribution  Transformers. — Accompanying  the  movc- 
m.ent  of  pole-line  material,  transformer  sales  are  reported 
increasing,  smaller  municipalities,  especially,  doing  consider- 
able buying.     Stocks  are  in  good  condition 

Safety  Switches. — Demand  continues  comparatively  brisk, 
stocks,  generally  speaking,  are  in  good  shape  and  replen- 
ishments are  coming  through  satisfactorily. 

Conduit. — Demand,  particularly  in  the  Portland  field,  is 
showing  an  increase,  with  residence  building  on  the  upward 
trend.     In  Seattle  the  demand  shows  slight  improvement. 


SALT  LAKE  CITY— DENVER 

Much  building  activity  is  reported  in  the  territory  of 
Denver  and  $15,000,000  worth  of  buildings  is  now  projected 
for  the  year  1921.  These  structures  include  several  large 
office  buildings.  This  activity  in  the  Denver  territory  is 
about  typical  of  the  general  building  status  in  the  Inter- 
mountain  region.  Several  large  manufacturers'  agencies  re- 
port business  better  at  the  present  time  than  in  the  corre- 
sponding period  of  1919. 

A  co-operative  league  movement  has  been  launched  in 
Denver,  taking  in  twenty-five  manufacturers,  forty  dealers, 
several  jobbers  and  the  central  stations.  The  movement  is 
well  under  way  and  is  characterized  by  much  enthusiasm. 
The  backward  spring  is  holding  up  building  operations  to 
some  extent  and  is  having  a  similar  depressing  effect  on 
business  generally.  Farmers  are  a  little  behind  schedule  in 
planting  their  crops.  They  report  labor  both  cheap  and 
plentiful.  The  employment  situation  is  not  much  changed. 
There  are  perhaps  more  men  unemployed  at  the  present  time 
than  at  any  period  during  the  siege  of  non-employment. 
Indications,  however,  point  to  early  alleviation  of  this  diffi- 
culty.    Collections  are  still  slow. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


pany,  has  been  assigned  "Worm  Gear- 
ing," and  J.  B.  Doan,  president  Ameri- 
can Tool  Works,  has  an  unannounced 
subject. 


New  Driver-Harris  Bonds  for 
Expansion 

Of  an  authorized  $2,000,000  of  these 
bonds  the  Driver-Harris  Company, 
Harrison,  N.  J.,  has  placed  on  the  mai-- 
ket  $1,250,000  of  first  mortgage  8  per 
cent  gold  bonds,  due  April  1,  1931.  The 
price  is  99J  and  interest,  denominations 
are  $.500  and  $1,000.  and  they  are  re- 
deemable at  the  company's  option  at 
from  107  to  104,  plus  accrued  interest, 
ilepending  on  the  year  in  which  they 
may  be  taken  up  from  1921  to  1931. 

The  purpose  of  the  issue,  according 
to  Frank  L.  Driver,  president,  is  for 
the  erection  and  equipment  of  a  new 
hot-rolling  mill  and  for  additional 
working  capital  required  by  the 
steadily  increasing  business  of  the  com- 
pany. Besides  its  holdings  in  this 
country  the  company  has  found  it 
necessary  to  erect  plants  in  Canada, 
England  and   France. 


behind  on  orders,  though  the  insulator 
plant  is  running  at  full  capacity  with 
an  undiminished  labor  force.  Pin-type 
insulators  and  bushings  are  in  the 
worst  shape  as  regards  delivery,  while 
a  fair  reserve  supply  of  suspension 
units  is  reported  to  be  on  hand.  One 
of  the  most  recent  orders  of  the  com- 
pany is  that  just  placed  by  the  Ohio 
Power  Company  for  8,000  suspension 
units  covering  a  15-mile  line  at  66,000 
volts.  Shipment  of  these  insulators 
will  start  within  the  next  two  weeks. 


Yac'ium-Cleaner  Maker  Adds 
Furnace  Plant 

The  Ramey  Manufacturing  Company, 
Columbus,  Ohio,  has  purchased  the  F. 
B.  Zieg  Manufacturing  Company,  Fred- 
ericktown,  Ohio,  its  heater-furnace  busi- 
ness and  equipment,  and  has  moved  this 
plant  to  Columbus,  where  it  will  be 
operated  together  with  the  company's 
vacuum-cleaner  business  at  175-179 
West  Fulton  Street. 


Change  in  Name  to  Brunt 
Porcelain  Company 

Having  discontinued  the  manufac- 
ture of  tile,  the  Brunt  Porcelain  Com- 
pany is  successor  to  the  Brunt  Tile  & 
Porcelain  Company,  Columbus,  Ohio. 
The  company  specializes  on  knobs,  tubes 
and  cleats  and  about  the  first  of  the 
year  added  two  new  kilns  and  three 
new  buildings,  giving  a  total  floor  space 
now  occupied  of  70,706  sq.ft.  Building 
depression  just  now,  of  course,  is  mak- 
ing the  porcelain  industry  quiet,  but 
the  company  is  receiving  a  healthy  pro- 
portion of  business. 


Ohio  Brass  Insulator  Business 
Holds  Up  Strongly 

The  Ohio  Brass  Company,  Mansfield, 
Ohio,  reports  that  new  orders  for  high- 
tension  insulators  hold  up  surpris- 
ingly well  in  view  of  the  quiet  condition 
of  the  general  electrical  market. 
Foreign  shipments  the  first  quarter  of 
this  year  were  exceptionally  large,  it 
is  stated,  and  new  business  from  abroad 
cont'nues  in  good  volume.  In  general, 
the  cnmpany  is  still  sixty  to  ninety  days 


Western  Electric's  Dealer  Help  in 
Power  and  Light  Plant  Sales 

In  going  out  after  the  six  and  one- 
half  million  farms  in  the  United  States 
and  Canada,  of  which  about  one-half 
million  have  electric  service  from 
central-station  and  farm  plants,  the 
Western  Electric  Company  has  just 
issued  a  special  advertising  manual  for 
its  power  and  light  dealers.  Contained 
in  this  "Business  Builders  for  1921"  is 
a  special  104-page  booklet  designed  to 
assist  dealers  in  the  development  of 
their  local  newspaper  advertising. 
News  stories  and  advertisements  are 
tied  up  together  for  each  week  in  the 
year. 


Maintenance   Company   Moves  to 
Larger  Building 

The  Maintenance  Company  has  moved 
from  417  Canal  Street,  New  York  City, 
to  the  building  at  449-453  West  Forty- 
second  Street,  where  it  has  about  double 
the  room  it  formerly  had  to  carry  on 
its  electrical  contracting,  retailing  of 
supplies,  repair  and  maintenance  of 
power  and  lighting  equipment  and 
systems.  The  building  is  60  ft.  x  90 
ft.,  and  the  company  now  is  using  the 
basement,  ground  and  first  floors.  Num- 
ber 455,  next  door,  has  just  been  pur- 
chased by  the  company  and  will  be 
rented  out  for  the  time  being. 


Appleton  Electric  Buys  Nicholson 
Connector 

The  Appleton  Electric  Company, 
1701-13  Wellington  Avenue,  Chicago, 
has  purchased  all  patents,  machinery, 
etc.,  for  manufacturing  the  box  con- 
nector for  metallic  flexible  conduit  for- 
merly made  by  the  Nicholson  Electric 
Fittings   Company,  Wilkes-Barre,   Pa. 


Standardization  to  Be  Discussed 
by  Gear  Manufacturers 

The  fifth  annual  meeting  of  the 
American  Gear  Manufacturers'  Associ- 
ation is  being  held  in  the  Hotel  Sinton, 
Cincinnati,  Ohio,  April  27.  28,  29  and 
30.  Standardization  and  uniform  cost 
accounting  will  be  among  the  subjects 
discussed,  and  important  action  is  ex- 
pected by  the  association  tending 
toward  the  establishment  of  a  more 
complete  standardization  of  the  prod- 
ucts of  the  gear  industry. 

According  to  the  program  that  has 
been  prepared  G.  M.  Bartlett  of  the 
Diamond  Chain  &  Manufacturing  Com- 
pany will  discuss  "The  Ideal  Chain  and 
Sprocket  Drive";  A.  R.  Mitchell  of  the 
Andrews  Steel  Company  will  speak  on 
"Industrial  Gears  from  the  User's 
Standpoint";  J.  B.  Foote,  president 
Foote  Brothers'  Gear  &  Machine  Com- 


Sager  Electrical  Takes  Over  J.  W. 
Poole  &  Company 

The  Sager  Electrical  Supply  Com- 
pany has  been  organized  at  Boston  to 
take  over  the  business  and  distributing 
agencies  handled  by  James  W.  Poole  & 
Company,  Inc.,  with  offices  and  stock- 
rooms at  201  Congress  Street.  Joseph 
E.  Sager  is  president  and  treasurer  of 
the  company,  George  Lloyd  being  sales 
manager  and  W.  M.  Fyffe  purchasing 
agent.  The  Poole  company  was  one  of 
the  older  jobbers  of  New  England  and 
the  Sager  interests  acquired  the  busi- 
ness following  the  death  of  the  late 
James  W.  Poole. 


Rome  Wire's  New  Weatherproof 
Wire  Mill  in  Operation 

The  Rome  Wire  Company,  Rome,  N. 
Y.,  has  added  weatherproof  wire  to 
its  manufacturing  schedule,  and  its 
new  weatherproof  wire  mill  /is  now 
completed  and  in  operation.  This  plant 
is  two  stories  in  height,  125  ft.  x  325 
ft.,  with  floor  space  of  81,250  sq.ft., 
bringing  the  company's  total  floor 
space  to  15i  acres.  The  new  product 
rounds  out  the  company's  line  of  cop- 
per rods,  bare  and  tinned  copper  wire, 
stranded  cables,  rubber-covered  wires. 
magnet  wires  and  weatherproof  wires. 
It  is  the  intention  to  carry  large  stocks 
of  rubber-covered  and  weatherproof 
wires  in  the  Rome  warehouses  at  all 
times. 


American  Di-Electrics  Enlarging 
Quarters  and  Distribution 

American  Di-Electrics,  Ltd.,  New 
York  City,  manufacturers  and  engi- 
neers in  the  field  of  insulation,  are 
moving  to  larger  quarters  at  71-73 
West  Broadway  on  May  1.  John  P. 
Rockwood.  metropolitan  distributer,  is 
also  moving  to  the  same  address.  The 
change  will  enable  the  company  to 
enlarge  its  lines  and  deal  in  all  kinds 
of  insulation  in  addition  to  those  pro- 
duced in  its  own  factories.  The  com- 
pany's Pittsburgh  agent,  the  Electrical 
Engineering  &  Manufacturing  Com- 
pany, has  also  recently  moved  to  larger 
quarters  at  907-909  Penn  Avenue, 
Pittsburgh. 
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Surf  Washer  Taken  Over  by 
Sunbeam  Domestic 

The  Surf  Manufacturing-  Company, 
manufacturer  of  the  Surf  electric 
clothes  washers,  has  been  taken  over 
by  the  Sunbeam  Domestic  Appliance 
Company  of  Evansville,  Ind.,  and  will 
move  into  its  new  daylight  factory  in 
Evansville  some  time  in  May.  The 
new  company  will  retain  the  trade 
name  of  "surf"  and  will  be  under  the 
active  management  of  0.  F.  Fischedick, 
formerly  of  the  Surf  Manufacturing 
Company. 

It  is  announced  that  the  change  will 
enable  the  new  company  to  manufac- 
ture its  product  under  moi'e  favorable 
conditions  both  as  to  additional  capital 
and  lower  labor  costs. 


Franco  Electric  Moving  Into 
Larger  Quarters 

The  Franco  Electric  Corporation, 
manufacturer  of  flashlights,  flashlight 
batteries,  Christmas-tree  outfits  and 
novelties,  is  now  moving  from  its  for- 
mer location  on  South  Fourth  Street 
to  its  new  factory  and  office  building  at 
Tillary  and  Pearl  Streets,  Brooklyn,  N. 
Y.  This  new  "Franco"  building  is  of 
six  stories  and  basement  and  contains 
120,000  sq.ft.,  whereas  the  former  loca- 
tion provided  only  75,000  sq.ft.  of  space. 
Occupancy  is  expected  to  be  completed 
by  May  15. 

On  advices  from  the  company,  busi- 
ness for  the  first  quarter  of  this  year 
amounted  to  15  to  20  per  cent  more 
than  that  of  the  same  period  of  1920, 
and,  except  for  the  break  caused  by 
moving,  the  volume  of  present  busi- 
ness is  very  satisfactory.  Full  capac- 
ity is  expected  by  August. 


Cancellations  Reduced  Through 
Active  Production 

In  a  message  to  employees  of  the 
Lynn  (Mass.)  works  of  the  General 
Electric  Company  Manager  Richard  H. 
Rice  points  out  that  at  no  time  in  the 
history  of  the  plant  has  close  co-opera- 
tion between  the  management  and  the 
employees  been  so  necessary  as  it  is 
today  and  that  the  response  of  the  em- 
ployees to  a  previous  suggestion  that 
increased  vigor  of  pi-oduction  would  en- 
able deliveries  to  be  maintained  and 
minimize  cancellations  has  been  heart- 
ening. "The  Lynn  works  has  been 
singularly  favored."  said  Mr.  Rice,  "in 
being  able  to  keep  on  with  the  force 
reduced  only  a  small  percentage  from 
the  maximum  and  with  most  depart- 
ments running  full  time.  We  still  have 
considerable  volumes  of  unfilled  orders 
on  our  books,  and  the  same  process  of 
intensified  production  on  these  orders 
is  necessary  if  we  are  to  keep  our  cus- 
tomers. While  it  is  true  that  we  have 
had  large  cancellations  of  orders,  these 
cancellations  have  been  insignificant  in 
amount  as  compared  with  those  which 
we  would  have  had  if  we  had  greatly 
delayed  the  shipment  of  our  appa- 
ratus." 

In  referring  to  the  efforts  being  made 
by  the  management  to  minimize  lay- 
offs Mr.  Rice  points  out  that  the  num- 


ber of  employees  absent  from  the  plant 
on  Saturday  mornings  all  through  1920 
was  virtually  equal  to  the  number  now- 
laid  off'  for  lack  of  work.  This  large 
absentee  list,  he  said,  indicated  a  seri- 
ous failure  to  realize  the  necessities  of 
either  the  plant  or  of  individual  thrift. 
Through  co-operation,  it  is  believed, 
the  present  depression  can  be  faced 
with  confidence. 


Motor  Plant  Begins  Operation 
in  Louisville 

Electric  motors  and  generators  and 
other  electric  machinery  are  now  being 
manufactured  by  the  Louisville  Electric 
Company,  Louisville,  Ky.  The  com- 
pany w-as  organized  by  Charles  E. 
Willey,  president,  and  James  F.  Willey. 
It  has  been  incorporated  and  recently 
completed  its  new  factory  at  Thirty- 
first  and  Magazine  Streets.  This  is 
65  ft.  X  150  ft. 

The  company,  while  manufacturing 
motors,  generators  and  electric-driven 
tools,  will  make  a  specialty  of  repair- 
ing electric  machinery. 


Jobber  Urges  Divorce  of  Dealer 
and  Contractor 

The  results  of  the  electric  range 
demonstration  held  by  the  Piedmont 
Electric  Company,  Asheville,  N.  C,  in 
March  have  been  pleasingly  e%adenced 
through  the  company's  retail  depart- 
ment, according  to  William  Fan-,  presi- 
dent and  general  manager,  and  hardly 
a  day  goes  by  but  that  some  lady 
who  attended  the  demonstration  orders 
a   range. 

The  dealers,  however,  are  found 
neglectful  of  the  opportunity  to  stir 
up  business  in  their  own  towns.  This 
Mr.  Farr  considers  to  be  the  weak  link 
in  the  selling  chain  at  present,  and  he 
is  convinced  that  before  any  real  re- 
sults are  obtained  in  the  sale  of  elec- 
trical merchandise  through  the  dealer 
he  will  have  to  separate  his  business 
from  contracting.  Even  in  the  small 
towns  Mr.  Farr  thinks  there  is  room 
for  two  men  to  devote  their  entire 
time  to  the  merchandising  of  electrical 
goods,  others  to  do  contracting  and  m- 
stallation  of  such  equipment. 


Stoker  Producers'  Annual  Meet- 
ing Date  Changed 

Because  of  conflicting  dates  with 
meetings  of  other  societies,  the  Stoker 
Manufacturers'  Association,  J.  G. 
Woi'ker  secretary,  Phoenix  Manufac- 
turing Company,  Eau  Claire,  Wis., 
has  changed  the  date  of  its  annual  con- 
ference to  June  14,  15  and  16  at  the 
Red  Lion  Inn,  Stockbridge,  Mass.  The 
program  is  not  yet  in  a  completed  stage. 


The  British-American  Metals  Com- 
pany. Inc..  will  move  its  general  offices 
from  52  Vanderbilt  Avenue  to  larger 
quarters  at  200  Broadway,  New  York 
City,  about  May  2. 

The  Green  Fuel  Economizer  Com- 
pany aboat  May  1  will  move  its  gen- 
?val      sales      office      and      engineering 


department  from  90  West  Street,  New 
York  City,  to  the  factory  at  Beacon, 
N.  Y.  The  New  York  sales  office  will 
remain  at  90  West  Street,  and  Mr. 
Brinkerhoff'  will   continue   in   charge. 

The  Esterline  Company,  Indianapolis, 
manufacturer  of  graphic  recording  in- 
struments, announces  the  appointment 
of  Walter  W.  Gaskill,  141  Milk  street, 
Boston,  as  New  England  representative 
of  the  company. 

The       Bryant       Electric       Company, 

Bridgeport,  Conn.,  announces  the  re- 
moval of  its  New  York  office  to  larger 
quarters  in  the  Canadian  Pacific  Build- 
ing, 342  Madison  Avenue.  George  H. 
Williams  will  continue  in  charge. 

The  Black  &  Decker  Manufacturing 
Company,  Towson  Heights,  Baltimore, 
announces  that  its  Atlanta  branch  of- 
fice is  now  at  1508  Candler  Building, 
where  Thomas  W.  Peters,  branch  man- 
ager for  the  Southern  territory,  will 
make  his  headquarters. 

The  Diamond  Electric  Specialties 
Corporation.  Newark,  N.  J.,  announces 
the  removal  of  its  Chicago  office  on 
May  4  to  43-45  South  Wells  Street. 
This  change  is  made  necessary  owing 
to  the  need  of  additional  space  to  take 
care  of  its  increasing  Westei-n  business 
and  to  permit  carrying  a  greatly  en- 
larged stock  of  Diamond  flashlights  and 
batteries. 

The  National  X-Ray  Reflector  Com- 
pany, Chicago,  announces  the  appoint- 
ment of  Walter  Hall  as  resident  engi- 
neer for  Indiana  and  southern  Illinois, 
with  offices  at  305  Merchants'  bank 
Building,  Indianapolis,  Ind. 

The  Advance  Electric  Company.  St. 
Louis,  announces  that  it  has  completed 
arrangements  for  a  sales  agency  and 
oflice  with  the  Direct  Equipment  & 
Engineering  Corporation,  50  Church 
Street,  New  York  City. 

The  Black  &  Decker  Manufacturing 
Company,  Towson  Heights,  Baltimore, 
announces  that  its  New  York  branch 
oflSce,  formerly  at  141  Broadway,  is  now 
in  the  Printing  Crafts  Building,  Eighth 
Avenue  and  Thirty-third  Street.  In  or- 
der to  co-operate  more  closely  with  its 
jobbers  in  this  territory  a  service  sta- 
tion has  been  established  at  the  same 
address,  where  a  complete  stock  of 
parts  will  be  carried.  C.  R.  Lundane  is 
manager  of  the  New  York  territory. 
The  Detroit  branch  oflSce  has  been  re- 
moved from  19  Selden  Avenue  to  27 
Watson  Street.  C.  G.  Odell  is  in  charge 
of  the  Detroit  district. 

The  National  Wiring  &  Protective 
Company,  801  Flushing  Avenue,  Brook- 
l.vn,  N.  Y.,  has  filed  notice  of  increase 
in  capital  stock  from  .56,000  to  550,000. 

The  Thomas  &  Holben  EleL;rical  Re- 
pair Company.  Allentown,  Pa.,  recently 
incorporated,  is  planning  to  establish  a 
plant  at  1035  Hamilton  Street  for  the 
repair  of  electrical  equipment,  arma- 
ture rewinding,  repairing  machinery, 
etc.     W.  F.  Holben  is  president. 

The  Baker  R  &  L  Company  has  re- 
moved its  Clf -'eland  oflSce  from  the 
Leader-News  Building  to  2180  West 
Twentv-fifth  Street. 
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Foreign  Trade  Opportunities 

Following  are  listed  oiiporlunities  to  enier 
toreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
nimiber. 

A  trading  corporation  hi  France  (No.  34,- 
75(>)  desires  to  secure  an  agency  on  com- 
mission for  the  sale  of  electrical  and  other 
industrial  supplies. 

An  engineer  in  the  Netherlands  (No.  34.- 
751)  desires  to  purchase  a  eiuantity  of  cop- 
per cable  for  double  electric  tram  lines  of 
about  60  k\v.,  etc. 


company  proposes  to  supply  enerfjy  from 
its  hydro-electric  plant  at  Giran  to  the 
Taiwan  Rlectric  Power  Company,  which  has 
the  sole  right  to  distribute  electricity  tor 
lamiis  and  motors  in  Taiwan.  Ijater  it 
jilans  to  undertake  the  production  of 
cement,  lumber,  inilp  and  other  commodities 
which  would  utilize  electricity  to  oper,ate 
the   works. 


New  Apparatus  and  Publications 


Foreign  Trade  Notes 


ELECTRIC  STEEL  MILL  FOR  BRAZIL. 
— A  decree  authorizing  the  Federal  Min- 
ister of  Agriculture.  Industry  and  Com- 
merce to  enter  into  a  contract  with  the 
Brazilian  Electric-Metallurgical  Company 
for  the  construction  of  a  steel  mill  equipped 
with  electric  furnaces  was  published  in  the 
Omcial  Gazette  of  March  5.  1921.  The  im- 
portation of  materials,  such  as  machines, 
motors,  furnaces,  etc.,  will  be  free  of  duty 
for  a  period  of  thirty  years,  and  permission 
is  granted  tor  the  use  of  waterfalls  belong- 
ing  to  the  federal   governinent. 

USE  OF  INTEIRNAL  -  COMBtlSTION 
ENGINES  in  BELGIUM. — According  to  ad- 
vices from  the  American  Consulate  at  Ant- 
werji,  there  is  a  large  use  of  internal-com- 
bustion engines  in  Belgium.  The  Diesel 
engines  are  used  extensively  tor  ship  pro- 
pulsion and  sometimes  for  foundries  and 
lighting  purposes,  most  of  the  importations 
coming  from  Sweden,  Germany  and  Eng- 
land At  the  same  time,  there  is  a  tendency 
toward  the  increase  of  electric  drive  for 
smaller  plants. 

W.ATER  -  POWER  llESOURCES  •  OF 
GREECE. — In  a  report  to  the  Bureau  of 
(Commerce.  William  P.  George,  Vice-Consul 
at  Athens,  Greece,  states  that  in  I'.UT  the 
Greek  government  expropriated  condition- 
ally all  rights  connected  with  the  use  of 
water-power  in  the  kingdom.  A  tentative 
estimate  of  the  water-power  resources  of 
the  country  has  placed  the  horsepower 
available  at  497,500.  The  government,  it  is 
understood,  is  open  to  any  reasonable  offer 
by  foreign  capital  to  exploit  these  resources. 
Such  capital  will  receive  assistance  from 
local  banks  or  otherwise. 

THE  NATIONAL  FOREIGN  TRADE 
COUNCIL.  1  Hanover  Square.  New  York 
City,  has  issued  a  pamphlet  entitled  "Com- 
mercial Possibilities  of  the  Union  of  South 
Africa."  This  publication  is  a  survey  of 
the  recent  industrial  expansion  aixl  the 
mineral  and  agricultural  resources  of  a 
market  presenting  great  possibilities  tor 
American  enterprise.  A  copy  may  be  ob- 
tained on  request  to  O.  K.  Davis,  secretary, 
1  Hanover  Square.  New  York  City. 

ELECTRIFICATION  OF  RAILWA  V  BE- 
TWl'^KN  RIGA  AND  KEMMER.V  L.\TVIA, 
PRtJI'OSED. — According  to  reports  to  the 
Bureau  of  Commerce,  a  group  of  foreign 
capitalists  has  begun  negotiations  with  the 
Town  Council  of  Riga  Strand  and  the  Min- 
istry of  Communications  regarding  the  elec- 
trification of  the  railway  between  Riga  and 
Kcmmern  (the  .seaside).  It  is  proposed  to 
utilize  the  present  tracks  and  run  storage- 
battery  trains,  the  only  eiiuipmc^nt  needed 
to  be  ordered  from  abroad.  The  Railway 
Administration  contemplates  equip|>ing  the 
Libau  station  and  depots  tor  electru-tl  oper- 
ation, energy  to  be  obtained  from  the  Libau 
naval  port.  The  cost  is  estimated  at  6,000,- 
000  German  marks. 

EXTENSION  TO  WATER-POWER  DE- 
VELOPMENT IN  catalo.nia.n;  Pyr- 
enees.— The  S  o  c  i  e  d  a  d  ProcUicora  de 
Fuerzas  Motrices,  which  was  organized  to 
develop  the  water  power  of  the  falls  in  the 
Catalonian  Pyrenees  in  Spain  to  generate 
electricity  on  a  large  scale,  according  to  the 
Ehclrical  Indiistries,  London.  England,  is 
is.suing  10,000  7  per  cent  bonds  of  500 
pesetas  each  ($96.50  in  United  States 
money).  The  proceeds  are  to  be  used 
mainly  (or  the  extension  of  the  works  at 
Pobia  de  Segur  Falls  and  the  completion 
of  those  at  the  Cledes  Falls. 

NEW  ELECTRIC  PROJECT  IN  TAI- 
W.\N,  CHINA. — Consul  Dooman,  Taihoku, 
Taiwan,  China,  reports  that  a  company  to 
be  known  as  the  Taiwan  Electrical  &  In^ 
dustrial  Company,  Ltd.,  is  to  be  organized 
■with  a  paid-up  capital  of  6.000,000  yen.      The 


INDUSTRIAL  TRACTOR. — The  Elwell- 
I'arker  Electric  Company,  Cleveland,  has 
a  new  electrically  propelled  tractor  for  the 
market, 

PUMPS. — "Ten  Tears'  Progress  in  Water 
Works  Pumps"  is  a  100-page  publication 
of  the  De  Laval  Steam  Turbine  Company, 
Trenton,  N,  J. 

OUTDOOR  SWITCHING.  —  "The  Skeet 
Switch  and  Skeet  Transformer  Station," 
an  eighteen -'page  publication,  has  Iieen 
issued  by  T.  J.  Johnson,  Jr..  Electric  and 
Gas  Building,  Atlanta,  Ga. 

BRITISH  H.^NDBOOK.  —  "  'Tlie  Elec- 
trician' Electrical  Trades  Directory  and 
Handbook  for  1921"  has  been  published  by 
Heiin  Brothers.  Ltd..  S  Bouverie  Street, 
London  E.  C.   4. 

HYDRAULIC  VALVES. — Bulletin  No.  52 

has  been  issued  by  the  Wellman-Seaver- 
Morgan  Company.  Cleveland,  entitled  "The 
W-S-M  Balanced  Plunger  Hydraulic  Valve," 
a  new   product   develojied    by   the   company. 

STOKERS. — The  Files  Engineering  Com- 
liany.  Inc..  Providence,  R.  I.,  is  distributing 
a  sixteen-page  booklet  covering  its  hand- 
operated   Files   stokers. 

ELECTRIC  RANCJE. — Landers,  Frary  & 
Clark,  New  Britain,  Conn.,  has  issued  a 
four-page  leaflet  describing  its  new  Uni- 
versal electric  range. 

ELp;CTRIC  FANS.— The  Knapp  Electric 
&  Novelty  Company,  511-513  West  Fifty- 
first  Street,  New  York  City,  is  distributing 
a  four-page  leaflet  describing  its  new 
"Limo-Sedan"  fan. 

STEAM  TURBINES.— Bulletin  No,  42,- 
201-B  has  been  issued  by  the  Gener.al  Elec- 
tric Company,  Schenectady,  N,  Y,,  entitled 
"Curtis  Steam  Turbines"  and  describing 
these  turbines  of  100  kw.  to  3,500  kw. 
capacity. 

KIETERS, — Bulletin  55  of  the  Sangamo 
Electric  Company,  Springfield,  111,,  describes 
new  types  of  current  and  potential  trans- 
formers for  use  with  their  .altt'rnating- 
current  watt-hour  meters  and  new  develop- 
ments in  the  company's  rotating  standard. 

FURNACES.  — •  The  Electric  Furnace 
Company.  Alliance,  Ohio,  is  distributing  a 
.s.venty-page  booklet  of  its  Baily  electric 
furnaces, 

FITTINGS. — The  Appleton  Electric  Com- 
pany, 1701  Wellington  Avenue.  Chicago, 
has  brought  out  a  line  of  outlet-box  covers 
with  swivel  fixture  joints,  a  "Unilet"  swivel 
fixture  joint  and  a  combination  hickey  and 
swivel  fixture  joint.  .\  bulletin  is  in  prcp- 
ar-ation. 

THE  BLEADON  -  DUNN  COMPANY, 
(niicago.  has  issued  a  bulletin  describing 
its  newest  product,  a  small-size  violet-ray 
machine. 

THE  EMERSON  ELECTRIC  MANU- 
FACTURING COMPANY,  St.  Louis,  is  dis- 
tributing price  hook  No  52.  applying  to 
Emerson  small  motors,  effective  April  15. 
No  price  changes  are  listed,  the  book  con- 
taining only  revised  data,  latest-type  desig- 
nations and  late  information  on  stock  types. 

SOLENOIDS. — "C-H  Iron-Clad  Solenoids" 
is  the  title  of  a  new  leafiet  being  dis- 
tributed by  the  Cutler-Hammer  .Manufac- 
turing Company.  Milwaukee,  describing 
electric  solenoids  for   operating  breaks,   etc. 

BI'RN  DRESSING.  —  The  Industrial 
Products  (^ompany.  Philadelphia,  has  re- 
cently placed  on  the  market  an  instan- 
taneous dressing  for  buins  and  scalds  of  all 
kinds. 

SURGE  ARRESTER. — The  Electro  Serv- 
ice Company,  Marietta,  Ga.,  is  distributing 
bulletin  No.  3-D,  covering  the  Bennett 
surge   arrcster.s. 

SUPERHEATERS.  —  The  SuperheatiM- 
Company.  17  K.  Forty-second  Street,  New 
York,  is"  distributing  bulletin  No,  T-7.  en- 
titled "Superheaters  for  Stationary  Power 
Plants." 

ELECTRICAL  SUPPLIES.  —  The  Wet- 
more-Savage     Company,     76     Pearl     Street, 


Boston,  has  just  received  its  new  1921 
general  supply  catalog  of  1,500  pages  for 
distribution  to  the  trade  in  New  England 
onlj". 

MOTOR  STARTERS,  —  The  Allis-Chal- 
mers  Manufacturing  Company,  Milwaukee, 
has  issued  bulletin  No,  1,114.  entitled  "Type 
'R'  Potential  Starters  for  Squirrel-Cage  In- 
tiuction   Motors." 

BATTERY  AND  SERVICE  STATION 
EQUIPMENT,  —  The  H.  B.  Shontz  Com- 
pany. Inc.,  161-167  West  Sixty-fourth 
Street.  New  York  City,  factory  distributer 
of  supplies  and  equipment  for  storage- 
battery  service  stations  and  auto  electrical 
repair  men,  is  distributing  its  1921  catalog, 
covering  its  battery  and  electrical  service 
station  supplies. 

REFRIGERATION. — The  Clothel  Com- 
pany. 61  Broadway,  New  York  City,  has 
Lssued  a  forty-eight-page  booklet  describing 
the  "Clothel"  system  of  mechanical  refrig-- 
eration. 


New  Companies 


THE  J-E  BATTERY  &  SUPPLY  COM- 
PANY, Pittsburgh.  Pa,,  has  been  incor- 
porated by  J.  W,  Daniels,  W.  H.  Virgin, 
D,  A.  Malioney  and  Austin  L.  George,  l.llo 
Park  Building,  to  manufacture  storage  bat- 
teries, etc. 

LONDON  MOTORS,  LTD.,  London,  Can., 
has  been  incorporated  with  a  capital  stock 
of  $1,000,000  by  Thomas  H,  Griffith,  W.  R, 
Stansell  and  T.  A.  Conley.  The  company 
proposes  to  manufacture  motors,  engines, 
etc. 

THE  GLOBE  ELECTRICAL  FIXTURE 
MANUFACTURING  COMPANY,  Newark, 
N.  J.,  has  been  incorporated  with  a  capital 
stock  of  $10,000  by  Pemberton  Dudley,  Fred 
Wilson  and  William  H.  Freeman.  The 
company  proposes  to  manufacture  electric 
fixtures   and   other   electrical   equipment. 

THE  JOHN  A.  STANDISH  MANUFAC- 
TURING COMPANY.  Bloomflcld.  N.  J.,  has 
been  incorporated  by  Charles  J.  Flessa. 
Edward  Maguire  and  Howard  I.  Edge,  131 
South  Oxford  Street,  Brooklyn,  N.  Y.  The 
company  is  capitalized  at  $5,000  and  pro- 
poses  to   manufacture   electrical   equipment. 

THE  SUNSET  FIXTURE  COMPANY, 
New  York,  N.  Y.,  has  been  incorporated 
bv  A.  C,  Mandel,  J.  J.  Lazaroe  and  E.  Good- 
m"an,  1480  Washington  Avenue,  Bronx. 
The  companv  is  capitalized  at  $20,000  and 
proposes  to  manufacture  lighting  fixtures 
and  other  electrical  products, 

THE  BEDFORD  LAMP  WORKS,  Brook- 
lyn N,  Y.,  has  been  incorporated  with  a 
capital  stock  of  $15,000  to  manufacture  in- 
candescent electric  lamps.  The  incorpora- 
tors are  S.  E.  Gertler,  C.  G.  Katz  and  A. 
Adler,  411  Bedford  Avenue. 

THE  NATIONAL  ELECTRICAL  COR- 
POR\TION,  Whitman.  Mass.,  has  been 
incorporated  by  Harold  B.  Huntley.  Harry 
G  Barnes  and  J,  M.  Hathaway.  The  com- 
pany is  capitalized  at  $5,000  and  propo.ses 
to   manufacture   electrical    equipment. 

THE  JAMAICA  ELECTRIC  SERVICK 
&  EQUIPMENT  CORPORATION,  Jamaica. 
N  Y  has  been  incorporated  with  a  capital 
stock  of  :flo.iHi0  by  P,  -and  P.  J.  and  K. 
Guthy.  The  company  proposes  to  manufac- 
ture 'electrical     appliances    and     equipment, 

GEORGE  B,  BANKS.  INC..  New  Rochelle, 
N.  Y.,  has  been  incorporated  by  F,  G 
Schrenkeisen  and  A.  D.  and  G.  B.  Banks, 
320  Fifth  Avenue.  The  company  is  capital- 
ized at  $100,000  and  propo.ses  to  manu- 
facture  electrical   machinery. 

THE  AMERICAN  LIGHTING  &  MAN- 
UFACTURING COMPANY,  800  Sibley 
Street  Chicago,  III,,  has  been  incorporated 
with  a  capital  stock  of  $100,000  by  W.  J. 
Davis  F  E.  Davis  and  W.  O.  Turtle.  811 
Sheridan  Road.  The  company  proposes  to 
manufacture  electric  lighting  equipment 
an<l   api>liances. 

THE  C.\RME.\N  ELECTRIC  COMPANY, 
Kansas  City,  Mo,,  has  been  incorporated  to 
manufacture  an  electrical  heater  which  can 
also  be  used  as  a  ventilating  tan.  S.  M. 
Carmean  is  iiresident.  W.  H.  Nance  vice- 
president,  Edward  E,  Naber  secretary 
and  H.  P.  Bowman  trea.surer. 

THE  SMITH  ELECTRIC  COMPANY, 
LTD .  Sarnia,  Ont,,  has  been  incorporated 
by  Harry  Smith,  Leonard  H.  Darby.shire. 
Sarnia ;  Frank  O.  Smith,  Petrolea,  and 
others.  The  company  is  caiiitalized  at  $40.- 
000  and  proposes  to  manufai'ture  electrical 
machinery,  equipment,  etc. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  April  5.    1921) 

t  3T3  9'S  Regulator  tor  Elkctric  Gex- 
FH\ToRS-  FieJ  H.  Winter.  Schenectady. 
N-  Y.  App.  filed  Sept.  11.  191S.  Vibra- 
tor.\-   type. 

1  37S  931.     RADIO  RECEmxG  System  :  Ernst 

■  F  W.  Alexanderson.  Schenectady,  N.  Y. 
App.  filed  June  5,  1919.  Continuous  wave 
signals. 

1373  951.       Storage  -  BATTERT     Indicating 
'  Device  ;     Clare    C.    Cox    and    George    W. 

Lontz.  Indianapolis.  Ind.  App.  filed  JlarcU 

11,  1918.     Graphic  hydrometer. 
137  1003.       Reclaiming     Dry     B.^tteries  : 

■  ("arleton  Ellis  and  Alfred  A.  Wells,  ilont- 
dair.  N.  J.  App.  filed  Sept.  29,  191.. 
Leclanche  type. 

1  37J  nil       System   of   Electrical   Distri- 
'  Bi-TION  ■     William    A.    Turbayne.    Niagara 
B'alls,    X.    Y.       App.    filed    Dec.     18.    1917. 
Bighting  of   railway   cars. 

137104-^.      System   of   Electrical   Distri- 
'  Bi-Tio\-  :    William    A.    Turbayne,    Niagara 
Falls,    X.    Y.      App.    filed    Jan.    2.5,    1917. 
Car  lighting. 

1  374  043       System    op   Electrical   Distri- 
'  nuTiox  ;    William    .\.    Turbayne.    Niagara 
Falls.    X'.    Y.      App.    filed    Jan.    27,    1917. 
Lighting  of  railway  cars. 

1,374,047.  Trolley  Pole:  -Martin  D.  Wat- 
rou.-^.  Ansonia,  Conn.  App.  filed  Jan.  17, 
19  21.  Trolley -wheel  support  tree  to  rotate 
to  limited   extent. 

1.374. n7f..  Process  of  Making  Stor.\ge- 
BiTTERY  PL.A.TES ;  William  H.  Grimditch, 
Philadelphia,  Pa.  App.  filed  July  24. 
1920.  Positive  plates  of  uniform  com- 
position. 

1.374. OSO.  Electric  Current  Generator 
FOR  AKC  Circuits  ;  Joseph  A.  Holifield. 
Mobile,  Ala.  App.  filed  Feb.  17.  1920. 
For  electric  welding  and  motion-picture 
machines. 

1.374.091.  Device  for  He.^ting  by-  Elec- 
tricity :  Antonangelo  Negromanti.  Milan, 
Italy.  App.  filed  Oct.  4.  1920.  Circulat- 
ing" fluid. 

1,374.117.  Trolley  Construction  for 
Barbers'  Electric.u,  Equipme.nt  :  Joseph 
A.  Slielton.  Henderson.  Ky.  -Vpp.  filed 
Aug.  14,  1919.  Current  supplied  to  any 
cliair. 

1.374,119.  Process  of  Catalysis:  Elbridge 
W.  Stevens.  Baltimore.  Md.  -\^pp.  filed 
Marcl\  IS.  1920.  Maintaining  clean  sur- 
faces  and   effective   catalytic  action. 

1.374.122.  Process  for  Dyei.vg  and  Water- 
PRooFi.xG :  Alfred  O.  Tate.  New  York. 
X.  Y.  App.  filed  April  20,  1920.  Aniline 
dyeing. 

1.371.123.  Panelboakd  Fitting:  George  B. 
Thomas.  Bridgeport.  Conn.  App.  filed 
Dec.    12,    1917.      Protective    cover. 

1,374,1.52.  Telegraph  Transmitter;  Charles 
1,.  Krum  and  Howard  L.  Ki'um,  Chicago. 
111.  -Vpp.  filed  Nov.  29,  1909.  Improved 
tiansmitter. 

1.374.1fi.'i.  Pote-ntial-Regulating  System; 
Hari.\  I..  Tanner.  Brooklyn,  N.  Y.  .\bP 
tiled    Nov.    2,    191.').      Gyroscopic   compass. 

1,374,168.  CoRRUG.iTED  Drt-Eatteby  Cup  ; 
-Vdolph  C.  Keeker,  Oakville,  Conn.  Agp. 
filed  Sept.   20,  1919. 

1.374,170.  GENER.iTiNG  Syste.m  for  Elec- 
tric CuRRE.N'TS ;  August  J.  Kloncck,  New 
York.  N.  Y.  App.  filed  March  27,  1916. 
Oscillations  of  higli   fi-equencj". 


(Is 


1.374,171. 
Aniann, 
Dec.    21. 

1,374.179, 
Superior 
Steering 

1.374,180. 
Superior 
Steering 

1.374,184. 
Britton. 
9,  1917. 
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Electric  Motor  ;  George  "W. 
Jr.,  Dittle  Black.  Wis.     App.  filed 

1917.      Reciprocating. 

Telemotor  ;  Melvin  B.  Benson, 
,   Wis.      App.   filed   Dec.    27,  1916. 

gear  foi"  vessels. 

Telemotor  ;  Melvin  B.  Benson, 
,   Wis.      App.   filed   Dec.   29.   1916. 

gear  for  vessels. 

Telephone  System  ;  Emeat  C. 
New  York,  N.  Y.     App.  filed  July 

Machinf^   siw'itohing. 


1  374.188.  Telephone  System  ;  Henry  P. 
Clausen.  Mount  Vernon.  N.  Y.  App.  filed 
May  11.  1918.     Trunk-line  circuits. 

1  374  192  Selective  System  :  Almos  F. 
'  Dixon.  Newark.  N.  J.  App.  filed  July  2. 
1917.      Printing  telegraphy. 

1,374.201.  Selector:  John  A.  Hall.  Bay- 
side.  N.  Y.  App.  filed  Sept.  19.  1919. 
Automatic  telephone. 

1  374,202.  Heating  Unit  for  Washing 
Machines  ;  Irvin  H.  Harris.  Evanston. 
Wyoming.      App.    filed   Jan.    14.   1920. 

1  374.219.  Composite  Tr-\nsmission  Sys- 
tem ;  Harold  S.  Osborne.  New  York.  N.  Y. 
App.  filed  Feb.  12.  1919.  Telephone  and 
telegraph    signals    over    same    conductors. 

1.374.220.  Composite  Signaling  System  : 
Harold  S.  Osborne,  New  York,  N.  Y.  -A.pp. 
filed  Feb.  12.  1919.  Telephone  and  tele- 
graph communication  over  same  con- 
ductoi's. 

1.374.221.  Composite  Phantom  Circuits: 
Harold  S.  Osborne.  New  York.  N.  T.  App. 
filed  Feb.  12,  1919.  Telephone  and  tele- 
giaphic  communication  over  same  con- 
ductors. 

1,374.230.  Temperature  Controller;  Fred 
J.  Petrovics.  Chicago,  111.  App.  filed  July 
17.  1920.     For  sadirons,  curling  irons,  etc. 

1.374.23."i.  X-Ray-  Photogr-vphing  Appli- 
ance :  Gordon  E.  Ricjiards.  Toronto,  On- 
tario. Canada.     App.  filed  June  20.  1919. 

1.374,237.  Electric  Gas  Generator: 
Rudolf  Rosner.  Chicago,  111.  App.  filed 
June   17.   1920.      For  killing  germs. 

1.374.241.  Rheostat:  William  Schwager- 
mann.  Yonkers.  N.  Y.  App.  filed  June  27. 
1917.      Dial  type. 

1.374,266.  Generating  System  :  Charles 
White,  East  Orange.  N.  J.  App.  filed 
Oct.  23.  1918.     Telephone  system. 

1.374. 2Sj.  Electric  Regulator:  Rhys 
Davies,  I'ort  ^\■ayne.  Ind.  App.  filed  May 
9,  1919.     Socket  rheostat. 

1,374,293.  Wireless  Direction  Finder; 
Reginald  A.  Fessenden,  Chestnut  Hill, 
Mass.      .\pp.  filed  July  28,  1919. 

1,374.317.    Process  ani)  Appae.^tus  for  the 

MANUF.iCTURE     OF     CARBIDES     AND     DeBIVA- 

tii-es  Thereof;  Fred  E.  Norton,  Worces- 
ter, Mass.  App.  filed  April  1,  1918.  Elec- 
tric furnace. 

1,374,332.  Rheostat:  Clarence  C.  Stirling, 
Hartford.  Conn.  App.  filed  Jan.  14,  1920. 
Compression. 

1,374,366.  Telepho.ne  Switch  ;  George  W. 
Dickerson.  Galion,  Ohio.  App.  filed  June 
26.  1916.     Teleplione  exchange. 

1.374,381.  CON.NECTING  Rails;  John  C.  H. 
Lubken,  Westmont  Borough,  Pa.  App 
filed   Dec.    12.    1919.      Bonding. 

1.734.404.  Automatic  Arc  Regulator; 
James  E.  Soons,  New  York.  N.  Y.  App. 
filed  Nov.  15.  1919.  Will  maintain  uni- 
form lengtli  of  arc. 

1.374,411.  Flashlight;  George  'V.  C.  Vree- 
land.  East  Orange.  N.  J.  App.  filed  Nov. 
22,  1919.     Switcli  mechanism. 

1.374,414.  Electromedical  Brush  :  Henry 
Weiss,  New  York,  N.  T.  App.  filed  Julx 
25,  1919. 

1.374,453.  Electric  Rivet  Heater;  Fred- 
erick T.  Kitt,  Seattle.  Wash.  App.  filed 
Aug.  26.  1919.  Jaws  receive  rivets  of 
different  lengths. 

1.374,477.  Storage-Battert  Plate  or 
Electrode  ;  Edward  W.  Smith.  Philadel- 
phia. Pa.  App.  filed  Sept.  4.  1918.  Metal- 
lic rods  surrounded  by  active  material. 

1.374.521.  System  of  Control;  Laurence 
M.  I^erkins,  Swissvale.  Pa.  -\pp.  filed 
Nov.  16.  1917.  Single-phase  commutator 
macliines. 

1.374.529.  Con.nector  Plug:  Frank  L. 
Simmons.  Woonsocket.  R.  I.  App.  filed 
Feb.  1.  1918.  For  use  with  magnetic 
chucks. 

1.374.534.  ClRCt'IT-lNTERRUPTI.VG       DEVICE: 

Norman  W.  Storer.  Pittsburgh.  Pa.     App 
filed   Jan.    6.    1917.      No   movable    parts. 

1.374.535.  System  of  Control;  Norman 
W.  Storer,  Pittsburgh.  Pa.  App.  filed 
Sept.    28,    1917.      High-voltage    railway. 

1,374,537.  Stri-cture  for  Trolley-Wire 
Fittings  :  NiU  J.  X.  Wahlberg,  Pitts- 
burgh. Pa.  App.  filed  Aug.  7.  1917. 
Splicers,    frogs,    strain    supporters,    etc. 

1.374.541.  Electroly'tic  Process:  Fred- 
erick S.  ^\'oodward.  Richmond  Hill,  N.  Y. 
App.  filed  July  25.  1919.  Copper  deposi- 
tion. 

1.374.557.  Arc-Welding  System  ;  Otto  H. 
Eschholz,  Wilkinsburg.  Pa  App.  filed 
Feb.   15.  1919.     Alternating  current. 

1.374.558.  Electric  Range  :  Frank  F.  For- 
shee.  Flint,  Mich.  App.  filed  Sept.  25. 
1919.     Thermostat  mounted  in  oven  door. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts. 
Contemplated  or  Under  Way 


Middle  Atlantic  States 

ALBANY,  N.  Y. — Plans  have  been  pre- 
pared for  the  construction  of  a  one-story 
power  liouse  at  the  local  works  of  Swetzer 
&  Bainbridge,  Inc..  Tivoli  Street. 

BATAVIA,  N.  Y. — Plans  are  under  way 
for  the  extension  of  the  lines  of  the  Genesee 
Light  &  Power  Company  to  furnish  elec- 
trical service   in    Alexander   and    Pembroke. 

BROOKLYN,  X.  Y. — Ttie  Brooklyn  Edison 
Company  has  been  authorized  to  issue 
$750,000  in  bonds  for  the  construction  of  a 
generating  plant  on  Marshall  Street  near 
the  Brooklyn   Navy  Yard. 

LITTLE  FALLS,  X'.  Y. — The  installation 
of  an  ornamental  lighting  system  on  part  of 
Main  SU'set  is  under  consideration. 

GLOfCESTER,  N.  J. — Plans  are  under 
way  for  the  reconstruction  of  the  municipal 
waterworks  system  at  a  cost  of  about  $170.- 
000.  Plans  provide  for  the  installation  of 
electrically  operated  equipment,  including 
two  high-pressure-type  pumps  and  two  of 
low  pressure,  and  the  construction  of  a 
filtration  plant. 

SEA  ISLE  CITY.  N.  J. — The  Board  of 
Public  Utility  Commissioners  has  approved 
the  sale  of  tlie  plant  of  the  Electric  Light  &- 
Power  Company  of  Sea  Isle  City  to  the 
municipality  for  $67,000. 

TRENTON.  N.  J. — All  bids  received  foi 
ligliting  Upper  Stacy  Park  have  been  re- 
jected by  the  City  Commission,  and  new 
bids  will  be  asked.  Commissioner  Pell  is  in 
charge. 

HAZLETON.  PA.  —  The  Pennsylvania 
Power  &  Light  Company,  Allentown,  plans 
to  extend  its  lines  to  connect  with  tlie  sys- 
tem of  the  Lehigh  Traction  Company  with 
which  it  has  an  agreement  to  supply  power. 
Service  will  be  furnished  from  the  Harwood 
plant. 

MIDDLEBURG,  PA. — The  Middleburg 
Light,  Heat  &  Power  Company  has  filed 
notice  of  $40,000  increase  in  its  capital 
stock. 

PHILADELPHL\,  pa. — Tlie  Department 
of  Public  Works  is  having  plans  prepared 
for  the  construction  of  a  switchboard  de- 
partment and  motor  building  at  Lycoming 
and  O  Streets. 

HUX'TIX'GTON.  W.  "VA. — Arrangements 
are  being  made  by  the  Consolidated  Light. 
Heat  &  Power  Company  for  an  increase  in 
its  capital  stock  from  $530,000  to  $865,00" 
to  provide  for  proposed  extensions,  improve- 
ments,  etc.      W.  W.   Perkins  is   secretary. 

BUCHANAN,  VA. — The  Buchanan  Light 
&  Water  Company  contemplates  the  con- 
struction of  a  steam  power  plant,  38  ft.  x 
75  ft.,  including  a  fiight  conveyor-type  coal 
hoist,  installation  of  a  l,200-hp.  boiler,  etc. 
L.  Hudson.  Wabasli  Building,  Pittsburgh. 
Pa.,  is  engineer. 

EDIX'^BORO,  VA. — Plans  are  under  way 
for  the  construction  of  <a  power  liouse  to  cost 
about  $50,000.  at  the  State  Normal  School. 
Cody.  Hicks  &  Davidson.  Ariol  Building, 
Erie,  Pa.,  are  arcliitects  and  engineer.s. 

HAL1P.\X,  VA. — Work  is  under  way  on 
the  construction  of  a  liydro-electric  plant 
on  the  Bannister  River  by  the  Halifax 
Power  Company,  to  develop  1,350  iip.  for 
service  in  Halifax  and  South  Boston.  Pres- 
ent plans  provide  for  an  increase  of  from 
8-ft.  liead  of  water  to  25-ft.  Tlie  cost  of 
tlie  work  is  estimated  at  $350,000.  W.  C. 
Wliitney  &  Company.  Richmond,  are  con- 
sulting engineers  and  contractors. 


North  Central  States 

HOLLAND.  .MICH. — The  installation  of 
ornamental  lamps  is  under  consideration  by 
mercliants  on   Eightli  and  River  Streets. 

LANSIX'G.  MICH. — Plans  are  being  pre- 
pared for  the  projiosed  new  municipal  elec- 
trical plant,  laO  ft.  X  245  ft.,  to  cost  about 
$500,000.      The   initial   installation   will   pro- 


1028 


ELECTRICAL     WORLD 


Vol.  77,  No.  18 


vide  for  about  o.'j.OOO  k\v.  Woodwell  & 
Kesler.  .'iiil  Filth  Avenue.  Xew  Yorl^  City, 
are  engineers. 

BOWJ.ING  GUEKN.  OHIO.— The  instal- 
lation of  a  cluster  lighting  system  in  Bowl- 
ine Green  has  been  recommended  to  the 
Council  by  the  Kiwanis  Club. 

CI.VCI.N'.VATI.  OHIO.  —  The  Cincinnati 
Traction  Company  has  applied  to  William 
C.  Cull<ins.  director  of  .street  railways,  for 
approval  of  an  expenditure  of  $380.<ion,  ]»re- 
paratory  to  purciiasing:  energy  from  the 
Union  Gas  &  Klectric  Company.  The  plans 
incliule  the  etiuipment  of  seven  transformer 
stations  in  different  luirts  of  the  city.  Tliree 
of  the  stations  will  work  automatically. 
The  contract  for  the  purchase  of  power 
goes  into  effect  in  September. 

G.VI.ION.  OHIO. — Improvements  to  tint 
nninicipal  electric  light  plant  are  contem- 
plated. 

LOriSVTl.LE.  KY.  —  Plans  are  nii.l.-.- 
consideration  by  the  Louisville  Gas  &  Elec- 
tric Company  tor  the  construction  of  an- 
other i)ower  plant  at  the  waterside  station. 
to  cost  between  ?2, 500,000  and  $3,000,000. 

SULLIVAN.  IXD.— The  Community  Club 
has  appointed  a  committee  to  confer  with 
the    Wabash     Electric    Company    recnrdins 


trie  idant  to  develop  2ii0-hp.  The  iilans 
provide  for  the  erection  of  transmission 
lines,  installation  of  generators  anrt  waters 
wheels.  The  .Albany  Electro  Company,  .Al- 
bany, Ga.,  is  engineer. 

SAFIOTV  HARBOR,  PL.\.— The  Borough 
Council  is  conside]-in^  an  issue  of  $10,000 
in  bonds  for  an  electric  lighting  plant. 

SEP.RING,  FLA.— Bonds  to  the  amount 
of  $:i.5ii.(i00  have  been  voted  for  improve- 
ments to  the  electric  light  plant  and  water- 
works,  etc. 

BIRMINGH.^M.  ALA. — The  board  of  dir- 
ectors of  the  Civic  Association  has  adopted 
resolutions  approving  the  installation  of  an 
ornamental  lighting  system  on  Fifth  Ave- 
nue. 

BELZONI.  MISS.— At  an  election  to  be 
held  in  May  the  proposal  to  issue  $25,000  in 
bonds  for  imi^rovements  to  the  municipal 
light  and  water  plant  will  be  submitted  to 
the  voters. 

BILLINGS,  OKLA. — Contract  has  been 
let  to  the  Oklahoma  Gas  &  Electric  Com- 
pany to  furnish  electricity  for  lamps  and 
motors  in  Billings. 

CHEROKEE.  OKL.V.— Bonds  have  been 
\ottd  tor  the  construction  of  a  transmission 
line    from    tlie    mnniriital    electi-ic    idant    in 


THE  BOWL  AND  PITCHER   RAFID.S,   THREE   MILES  BELOW    SPOKANE 

Eight  years  ago  the  Spokane  Valley  Power  Company  was  organized  and  obtained  the 
necessary  rights  and  areas  for  dam  and  building  site  at  this  point,  together  with  the 
lands  covered  by  the  overflow.  Plans  have  since  been  prepared  for  a  6.5-ft.  dam.  A 
lake  3  miles  long  will  be  formed,  and  as  this  will  cover  a  section  of  the  area  comprising 
Fort  George  Wright  it  was  necessary  to  have  federal  legislative  permission.  This 
has  now  been  accomplished,  and  it  is  expected  that  a  definite  move  toward  the  erection 
of  the  power  plant  will  be  taken  shortly.  The  accompanying  view  of  tlie  lapids  has 
not   hitlierto    lieen    pul^lished. 


improvements  to  the  lighting  service  in 
Sullivan.  It  is  proposed  to  replace  the  arc 
lamps  now  in  use  with  modern  lamps  and 
install  cluster  lamps  in  the  business  section 
of  the  city. 

.lACKSON.  MINX. — The  (lueslion  of  issu- 
ing $13..')"0  in  bonds  for  the  installation  of 
an  ornamental  lighting  system  in  .lackson 
is  under  consideration. 

DENISON.  10W.\. — The  citizens  of  Dow 
City  and  Arion  have  petitioned  the  Council 
to  extend  the  i7iunicii)al  electric  lighting 
service  to  those  towns. 

DELPHOS.  KAN.— Bonds  to  the  amount 
of  $:iO, 0(111  have  been  voted  tor  municipal 
lighting  purposes. 

ELLINWOOD,  KAN. — Bonds  to  the 
amount  of  $40,000  have  been  voted  for  im- 
provements to  the  municipal  light  and 
water  plant. 

Southern  States 

.VIIOSKIIC,  .%'.  C.  Tlie  Council  is  con- 
sidering an  issue  of  $40,000  of  electric  light 
and  water  bonds. 

CORNELIUS.  N.  C. — .Arrangements  are 
being  made  for  an  issue  of  electric  light 
bonds   to   the   amount   of  $10,000. 

RANDLEMAN.  N.  C. — Arrangements  are 
being  matle  by  the  Council  for  an  issue  of 
bonds  tor  the  purchase  of  the  plant  of  the 
Randoliih  Power  Company.  Extensions  and 
improvements  are  contemplated. 

MARIANNA,  FLA.— G.  M.  Thomas  con- 
templates the  construction  of  a  hydro-elec- 


Cherokee  to  supply  electricity  to  the  towns 
of  Jet  and  Nash. 

LAWTON,  OKL.\. — The  Lawton  Railway 
&  Lighting  Company  contemplates  extend- 
ing Its  line  from  Fort  Sill  to  Medicine  Park. 
a  distance  of  9  miles.  The  cost  is  estimated 
at  $300,000. 

PADEN.  OKL.\. — Bonds  to  the  amount  of 
$8.21111  have  been  voted  for  improvements  to 
the  electric  light  plant. 

VALE.  OKL.\. — Plans  are  under  way  for 
the  installation  of  an  ornamental  lighting 
■system   in    Yale. 

SAN  ANGELO.  TEX.— The  San  Angelo 
Water,  Light  &  Power  Company  plans  to 
double  the  output  of  its  plant,  including 
the  installation  of  a  500-hp.  engine  and  .gen- 
erator, to  cost  about  $70,000.  The  com- 
Iiany  also  iilans  to  construct  a  transmission 
line  to  the  State  Tuberculosis  Sanitarium 
and  into  Concho  and  Colorado  River  Valleys 
to  supply  electricity  to  operate  irrigation 
pumps. 

EDINBURG.  TE.\-.— The  City  Commis- 
sioners have  voted  to  submit  to  the  people 
a  proposal  to  issue  $100.ii00  in  bonds  for 
electric  lamps,  improvements  to  water- 
works,   etc. 


Pacific  and  Mountain  States 

PULLMAN.  WASH.  —  Bids  will  be  re- 
ceived soon,  it  is  understood,  for  the  instal- 
lation of  a  new  boiler  and  generators  for 
the  heating  system  of  the  new  gymnasium 
at  the  Washington  State  College. 


SPOIvANE.  W.VSH. — Investigation  of  the 
power  possibilities  of  Kettle  Falls  on  the 
Columbia  River  in  Stevens  County,  72  miles 
north  of  Spokane,  is  being  made  by  the 
Washington  Water  Power  Company  with  a 
view  to  purchasing  a  jiower  site. 

SPOKANE.  WASH.— A  contract  has  been 
let  by  the  Chelan  Falls  Power  Company  for 
the  construction  of  a  30-ft.  dam  across  the 
Chelan  River  at  its  narrowest  point  for 
$4ii.i)(Hi.  The  plans  provide  for  an  initial 
installation  of  1,250  hp. 

TACOMA,  WASH.— Preliminary  investi- 
gations have  been  started,  of  the  rock  gorge 
at  the  Lake  Cushman  power  site,  where  the 
city  iiroi>oses  to  locate  the  great  impounil- 
mg  dam  of  the  project. 

TACOMA,  WASH.— Investigation  is  be- 
ing made  of  the  possibility  of  supplying 
electricity  to  residents  of  Spanaway,  Brook- 
dale  and  vicinity.  Ira  S.  Davisson  is  com- 
missioner of  the  light  department. 

V.VNCOUVER,  WASH— The  City  Coun- 
cil has  granted  the  Northwestern  Electric 
Company  a  fifty-year  franchise  to  install 
and  operate  a  distribution  system  in  Van- 
couver and  surrounding  territory.  The 
company  is  now  installing  an  11,000-volt. 
three-phase  cable  on  the  S.  P.  &  S.  Rail- 
road bridge,  which  will  tap  one  of  the  over- 
head distribution  lines  of  its  Portland  sys- 
tem. The  transmission  line  from  the  com- 
pany's hydro-electric  plant  on  the  White 
Salmon  River  will  be  extended  from  Camas 
to  Vancouver  to  tie  in  with  the  new  system 
there.  A  distriljution  system  will  be  in- 
stalled as  soon  as  possible  within  the  city. 

WEN.\TCHEE.  W.-VSH.  —  Norwood  W. 
Brockett  of  Seattle  has  ajiplied  for  a  fran- 
rhise  to  erect  electric  power  lines  in 
Wenatchee  and  over  all  roads  of  Chelan 
County. 

LOS  ANGELES,  CAT,. — ^Application  has 
been  made  liy  the  Green  River  Power  Com- 
pany, Pacific  Electric  Building,  to  the  Fed- 
eral Power  Commission  for  a  preliminary 
permit  to  develop  all  the  water  jjower  in 
Green  River  from  a  point  near  Green  River. 
Wyo..  to  its  junction  with  Grand  River  in 
Utah,  for  public  utility  purposes. 

LOS  GATOS.  CAL. — The  instaHation  of 
a  new  lighting  system  in  Los  Gates  is  under 
consideration. 

SAN  FRANCISCO,  CAL.— Roy  C.  Hackley 

has  applied'  to  the  State  Water  Commission 
for  500  eu.ft.  per  second  direct  diversion, 
■lO.OOti  acre-ft.  per  annum  for  storage  from 
.Middle  Fork  of  Feather  River,  tributary 
lo  Feather  River.  Butte  County,  for  power 
purjioses.  The  plans  provide  for  Llie  devel- 
opment of  about  23.9S4  hp.  Diversion  will 
be  made  by  means  of  a  concrete  dam.  The 
cost  is  estimated  at  $1,500,000. 

■VENICE.  CAL.  —  The  Pacific  Electric 
Railway  Company.  Los  Angeles,  is  con- 
sidering the  eonslruclion  of  a  subway  or 
elevated  railway  through  Venice,  Ocean 
Park  and  Santa  Monica. 

LOGAN.  UT.AH. — The  City  Commission 
is  considering  the  advisability  of  installing 
meters  to  replace  the  present  flat-rate  sys- 
tem. 

PANGITITCH.  UTAH— The  city  officials 
are  considering  the  purehase  of  the  InO-hp. 
lilant  of  the  Telluride  Power  Company  on 
Panguiteh  Creek,  from  which  the  munici- 
pality is  suiiplied  with  electrical  service. 

PAYSON,  UTAH.  —  The  City  Council  is 
considering  the  extension  of  the  municipal 
lighting  system  to  Spring  Lake.  Electrical 
service  is  also  being  sought  by  other  subur- 
ban sections  of  Payson. 

SALT  LAKE  CITY.  TTTAH.— The  Utah 
( 'opper  Company  contemplates  the  con- 
struction of  an  electric  generating  plant  to 
sujjply  electricity  for  its  local  properties. 
The  initial  installation  will  have  a  capacity 
of   55,000   kw. 

GRANGEVH>LE.  IDAHO.  —  .^jiplicatBon 
has  been  made  to  the  Federal  Power  Com- 
mission by  the  Grangeville  Electric  Light 
&  Power  Comiiany  for  license  to  construct 
a  dam.  conduit  and  iiower  house  in  the 
south  fork  of  the  Clearwater  River  for  pub- 
lic utility  purposes. 

IP.MIO  F.\LIiS,  IDAHO. — Contract  has 
been  awarded  to  tm-  Wellman,  Seaver  & 
Morgan  Company.  Cleveland,  for  two  500- 
kw.  generating  units  for  the  municipal 
electric  plant,  at  $:M.a50. 

Canada 

ST.  JOHN,  N.  P.. — The  New  Brunswick 
l-Jlectric  Power  Commission,  it  is  reported, 
will  receive  new  bids  tor  the  construction  of 
the  power  house  in  connection  with  the 
Mush(iuash  development. 
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A  Business  Man's  Defense 
of  Public  Utilities 

EDWARD  N.  HURLEY'S  speech  before  the  Chamber 
of  Commerce  of  the  United  States  of  America  at  At- 
lantic City  last  week  was  most  excellent  and  salutary. 
While  he  spoke  as  a  business  man  to  business  men,  no 
operator  could  have  presented  the  public  utility  case 
better  or  added  much  to  the  vigor  of  the  argument ;  and 
it  is  certainly  a  matter  of  congratulation  that  the  elec- 
trical industry  has  so  stanch  a  friend  and  supporter  as 
Mr.  Hurley.  As  former  head  of  the  Federal  Trade 
Commission  and  of  the  United  States  Shipping  Board, 
Mr.  Hurley's  testimony  on  the  efficacy  of  government 
ownership  and  operation  was  as  frank  as  his  strictures 
were  damning.  In  his  estimation  there  should  be 
erected  across  all  roads  leading  to  government  owner- 
ship danger  signs  reading,  "This  way  leads  to  ineffi- 
ciency and  failure."  Mr.  Hurley  has  little  patience  with 
those  who  on  account  of  misunderstanding  or  of  the 
shortcomings  of  utilities  advocate  municipal  ownership, 
because  he  is  convinced  that  municipal  or  governmental 
ownership  will  not  give  the  relief  desired.  Hence  his 
plea  that  unless  the  public,  the  state  commissions  and 
the  utility  corporations  work  together  and  create  that 
measure  of  confidence  which  will  influence  people  to 
invest  in  utility  securities  further  development  of  elec- 
trical utilities  by  private  initiative  will  be  arrested  to 
the  detriment  of  the  entire  country.  But,  while  asking 
for  justice  for  the  utilities,  Mr.  Hurley  is  just  as  insist- 
ent that  the  utilities  give  service  that  will  merit  fair 
or  better  treatment,  and  we  trust  that  this  part  of  his 
utterance  will  not  fall  on  deaf  ears. 


Plans  of  the  Colorado 
River  Commission 

THE  electrical  utilities  of  the  Southwestern  States 
have  a  most  vital  concern  with  the  actions  and 
plans  of  the  newly  formed  Colorado  River  Commission, 
and  they  should  not  delay  in  making  this  plain.  This 
commission  has  been  fostered  b.v  the  League  of  the 
Southwest,  which  is  composed  of  representatives  of 
the  seven  states  in  which  the  Colorado  River  basin 
lies,  and,  as  now  constituted,  it  consists  of  the  state 
engineers  of  these  states  and  engineers  from  the  Rec- 
lamation Service.  It  is  proposed,  and  perhaps  rightly, 
that  the  further  development  of  the  Colorado  be  pri- 
marily for  irrigation  purposes,  the  generation  of  power 
to  come  after  all  the  requirements  entailed  by  the  con- 
trol of  a  stream  for  irrigation  have  been  taken  care  of. 
The  director  of  the  Reclamation  Service  has  stated  that 
the  division  of  power  developed  will  be  made  in  the 
following  order:  First,  for  pumping  of  irrigation  water 
on  the  projects;  second,  for  municipal  uses  by  towns 
in  the  projects;  third,  for  the  use  of  other  municipali- 
ties, and,   fourth,   for  sale   to   industries,   etc.     In   the 


plans  thus  far  contemplated  by  the  commission  the 
generation  of  power  will  be  the  last  thing  considered. 
But  it  is  not  the  last  thing  which  should  be  considered. 
In  California  particularly  the  power  available  from  the 
Colorado  River  will  in  years  to  come  be  the  mainstay 
of  industrial  progress.  The  undeveloped  hydro-electric 
power  in  that  state  is  not  unlimited.  At  present  rates 
of  growth  the  larger  sites  will  have  been  well  developed 
ill  fifteen  years,  and  recourse  must  then  be  had  to  the 
power  of  the  Colorado.  It  is  not  reasonable  to  infer 
that  at  that  time  the  supply  of  electrical  service  to 
the  industries  and  farms  of  the  state  will  be  turned 
over  to  the  municipalities  for  further  exploitation.  It 
therefore  is  urgent  that  the  utilities,  perhaps  through 
the  National  Electric  Light  Association,  be  ably  repre- 
sented upon  the  Colorado  River  Commission  and  see  to 
it  that  the  needs  of  the  electrical  industry  shall  receive 
due  consideration  from  the  standpoints  of  adequate  elec- 
tric service  and  the  upbuilding  of  industries  and  com- 
munities depending  upon  that  service. 


Central-Station  Profits 
that  Stay  Afloat 

THERE  is  a  lingering  thought  in  the  fact  that  the 
selling  of  appliances  by  central-station  companies  is 
a  business  that  floats  on  the  tide.  Costs  may  rise  and 
fall,  but  a  margin  of  profit  remains.  No  inflexible  rate 
schedule  strangles  profit  when  expenses  are  abnormal. 
As  costs  go  up  prices  proportionately  advance  and  the 
business  still  pays  as  it  should,  and  in  times  of  stress 
added  effort  in  this  department  may  retrieve  much  ill 
fortune.  Surely  this  is  something  to  be  carefully  con- 
sidered. Sales  department  policies  and  appropriations 
should  be  shaped  not  alone  on  experience  purely  local 
but  with  a  mind  to  future  needs  and  proved  possibili- 
ties elsewhere.  Electric  labor-saving  household  appli- 
ances are  fast  becoming  staples  in  the  homes  of  every 
city.  A  prosperous  store  that  stimulates  the  demand 
is  a  help  in  building  revenue  and  defining  service  in  a 
practical  way. 


Conservatism  Marks  English  Plans 
for  Power  Supply 

PLANS  for  consolidating  the  power  supply  in  England, 
which  include  the  building  of  superpower  stations 
and  the  shutting  down  of  inefficient  sources,  have  been 
progressing  somewhat  deliberately,  but  nevertheless  to 
good  purpose,  and  the  latest  advices  show  that  they  are 
measurably  near  to  producing  results.  For  convenience 
there  will  be  two  general  stages  of  operations.  Under 
the  first  stage,  while  superpower  stations  are  being 
built,  there  will  be  merely  the  opportunity  to  shut  down 
thirty-four  conspicuously  inefficient  plants,  supplying 
the  necessary  output  by  wholesale  purchase  from  the 
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remaining  plants.  When  the  superpower  stations  come 
along  twenty-six  more  plants  of  lesser  commercial  effi- 
ciency will  follow  the  first  group,  leaving  seventeen  of  a 
higher  type  temporarily  to  continue.  Gradually,  as 
superpower  stations  come  into  full  action,  part  even  of 
this  number  will  be  dispensed  with,  only  a  few  remain- 
ing to  serve  as  au.xiliaries  to  the  greater  project.  Exist- 
ing stations  for  railway  purposes  will  be  continued, 
although  new  electrifications  will  be  carried  out  from 
the  general  power  supply.  The  whole  question  of  rail- 
way electrification  is  in  so  unsettled  a  condition  that  it 
is  a  material  obstacle  in  the  unification  of  electrical 
supply. 

The  existence  of  a  large  bulk  of  power  suiiply  which 
ultimately  must  be  in  the  form  of  direct  current  of 
indeterminate  voltage  must  be  dealt  with  as  an  exist- 
ing fact.  This  introduces  a  somewhat  troublesome 
economic  factor  in  any  consideration  of  superpower 
projects,  which  must  in  the  long  run  have  much  to  do 
with  railway  electrification. 


Improper  Fusing  of 
Fuse  Plugs 

JUDGING  from  the  following  incident,  there  is  need 
for  some  popular  education  in  safe  uses  of  elec- 
tricity. Apparently  the  bridging  of  fuses  with  copper 
coins  is  quite  common,  so  common  in  fact  that  some 
means  ought  to  be  found  to  check  the  practice.  "One 
morning  last  week,"  writes  an  inspector,  "I  took  some 
time  off'  and  inspected  one  block  of  the  business  district 
just  to  see  how  the  electrical  work  is,  and  from  a  financial 
standpoint  I  did  very  well,  having  gathered  twenty- 
three  pennies  from  the  back  of  plug  fuses  to  say  noth- 
ing of  pieces  of  copper."  Sitting  on  the  safety  valve 
ought  to  be  a  penal  offense,  but  the  great  difl^culty  is 
to  prove  the  crime.  It  is  hard  to  attribute  the  prac- 
tice to  ignorance.  We  can  believe  that  a  woman  vdll 
connect  to  a  lamp  socket  a  device  which  will  overload 
it  because  she  doesn't  know  any  better,  or  leave  a  flat- 
iron  in  circuit  on  a  table  through  carelessness,  but  any 
one  putting  a  cent  in  a  fuse  plug  knows  what  he  is 
doing  and  why.  He  is  an  enemy  to  society  in  that  he 
willfully  makes  non-effective  safety  devices  installed  for 
public  protection.  Such  a  person  should  be  incar- 
cerated.   No  other  punishment  fits  the  crime. 


Working  with  the  Metallurgical 
Engineer 

IN  MANY  respects  procedure  in  the  various  branches 
of  the  engineering  profession  runs  along  parallel 
lines.  In  dealing  with  specialized  applications,  however, 
there  is  an  overlapping  of  fields,  and  the  division  of 
work  among  specialists  is  not  always  clear.  Such  a  re- 
lation exists  between  the  metallurgical  and  the  electrical 
engineer  where  electric  furnace  problems  are  involved. 
Beginning  as  a  metallurgical  problem,  the  electric  fur- 
nace has  by  the  very  magnitude  of  its  application  be- 
come a  problem  for  the  electrical  engineer  as  well.  Pro- 
ducing a  metal  with  certain  qualities  is  undoubtedly  the 
work  of  an  engineer  who  devotes  his  efforts  to  such 
investigation ;  but  where  the  means  of  production  de- 
pends upon  a  source  of  power  such  as  electricity,  it  is 
natural  that  the  electrical  engineer,  who  is  responsible 
for  continuous  production  through  this  application, 
-should  be  vitally  interested. 


To  use  the  electric  furnace  successfully  is  very  defi- 
nitely an  electrical  problem  as  well  as  a  metallurgical 
one.  This  is  clearly  shown  by  the  marked  interest  taken 
in  furnace  development  by  the  industrial  electrical 
engineers  of  the  country.  Probably  no  engineering 
group  has  made  a  more  comprehensive  study  of  furnace 
characteristics  than  that  made  by  the  electrical  engi- 
neers connected  with  the  steel  industry.  Such  study 
has  overlapped  the  metallurgical  field  only  far  enough 
to  determine  the  production  methods  affecting  the  elec- 
trical apparatus  used,  energy  consumption  and  so  forth. 
For  example,  the  nature  of  material  handled,  the  rate 
of  production,  the  size  of  the  unit  or  units  needed  to 
produce  this  output  and  the  location  of  units  with  re- 
spect to  the  source  of  power  and  with  relation  to  the 
production  department  are  subjects  for  the  mutual 
consideration  of  both  the  metallurgical  and  the  elec- 
trical engineer. 

It  is  often  contended  that  even  these  subjects  are  in 
the  field  of  the  production  department,  but  when  one 
stops  to  consider  the  extent  to  which  the  use  of  the 
electric  furnace  adds  new  duties  to  the  electrical  de- 
partment it  is  evident  that  the  electrical  engineer 
charged  with  the  responsibility  of  electrical  operation 
and  maintenance  of  a  large  industry  becomes  a  vital 
element  of  the  production  organization.  In  the  past  the 
production  department  too  frequently  selected  electrical 
equipment  on  the  basis  of  apparent  production  needs 
without  much  consultation  with  the  electrical  engineer. 
As  a  result  machines  were  sometimes  obsolete  electri- 
cally before  they  had  served  their  normal  life  from  a 
production  standpoint.  Where  a  piece  of  apparatus  as 
important  as  the  electric  furnace  is  involved,  such  ques- 
tions as  type  of  equipment  to  use,  nature  of  installation 
and  method  of  operation  should  be  jointly  answered  by 
electrical  and  metallurgical  engineers,  and  mutual  re- 
sponsibility should  exist  from  the  time  the  problem  is 
first  considered  rather  than  start  when  the  problem  of 
operation  to  secure  economical  production  is  faced. 


Regular  Inspection  Schedules 
a  Necessity 

MAINTENANCE  that  will  prevent  trouble  rather 
than  cure  it  is  a  money  saver,  both  directly  in 
preventing  loss  due  to  service  interruptions  and 
indirectly  because  of  the  confidence  that  good  service 
gives  to  consumers.  In  too  many  plants,  particularly 
the  smaller  ones,  original  designs  are  so  worked  out  that 
it  is  impossible  to  inspect  oil  switches,  buses  and  other 
parts  of  the  installation  without  serious  interruption  to 
service.  Inspection  in  these  cases  is  usually  of  the 
sporadic,  "when-we-can-get-to-it"  type.  It  is  expensive 
and  generally  is  postponed  until  forced  by  a  serious 
breakdown.  Much  of  such  maintenance  work  is  relegated 
to  the  low-load  hours  after  midnight  or  to  Sunday,  and 
it  is  done  so  hurriedly  that  it  lacks  effectiveness. 

Inspection  schedules  such  as  that  of  the  Syracuse 
Lighting  Company,  described  elsewhere  in  this  issue, 
are  needed  in  every  plant.  While  original  design  may 
make  such  schedules  difficult,  it  is  well  to  remember  that 
there  is  opportunity  from  time  to  time,  when  heavy 
maintenance  work  must  be  carried  out,  to  rearrange 
plant  equipment  in  such  a  way  as  to  permit  better  routine 
inspection  and  maintenance.  Such  arrangement  does  not 
always  or  even  usually  mean  heavy  investment  in  dupli- 
cate items  like  oil  switches,  buses  and  transformers. 
An  air-break  switch  arranged  to  shunt  an  oil   switch 
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for  inspection  purposes  can  be  cheaply  installed  where 
duplicate  switches  are  unwarranted.  Proper  sectional- 
ization  of  buses,  with  light  transfer  buses  to  care  foi 
circuits  while  bus  sections  are  cut  out  for  inspection  and 
maintenance,  are  cheap  and  usually  easy  to  arrange.  One 
spare  transformer  can  be  made  to  serve  for  two  or  more 
banks. 

Every  plant  should  have  its  routine  inspection  and 
maintenance  system,  and  if  inspection  is  difficult  to 
carry  out  because  of  the  manner  in  which  the  plant  is 
designed,  the  responsible  head  should  seize  opportunities 
for  inspection  and  maintenance  as  from  time  to  time 
changes  become  necessary. 


Maintaining  Permanent 
Test  Conditions 

THERE  is  always  supposed  to  be  a  very  material 
difference  between  the  everyday  working  condition 
of  a  plant  and  that  maintained  when  it  is  undergoing 
tests.  This  difference  means  one  of  two  things — either 
the  conditions  of  an  efficiency  test  cannot  be  practically 
maintained  over  considerable  periods  or  else  the  plant 
is  normally  allowed  to  get  into  a  more  or  less  slovenly 
condition.  However,  it  is  possible  to  keep  plant  opera- 
tion somewhere  nearly  up  to  the  standards  set  in  an 
acceptance  test,  and  furthermore  it  pays  to  do  so.  The 
chief  factor  in  keeping  the  whole  plant  tuned  up  is  the 
maintenance  of  day-by-day  records  of  just  what  every 
part  of  the  plant  is  doing. 


Reserved  Police  Power 
and  "Scraps  of  Paper" 

OVER  and  over  again  have  state  courts  held,  and 
over  and  over  again  have  federal  courts  sustained 
them  in  so  holding,  that  the  reserved  police  power  of 
the  state  delegated  to  a  public  service  commission  gives 
to  that  commission  the  power  to  alter  contracts  be- 
tween public  utilities  and  municipalities  or  between 
public  utilities  and  private  customers  when  the  terms 
become  unjust  to  either  of  the  parties  they  were  meant 
to  bind,  no  possible  infringement  of  the  constitutional 
prohibition  of  legislation  impairing  contracts  being 
involved.  This  is  an  outstanding  fact  in  public  utility 
jurisprudence  that  puts  it,  so  to  speak,  in  a  class  by 
itself. 

It  is  unfortunate  that  the  doctrine,  which  in  its 
essence  was  reaffirmed  at  Washington  a  week  or  two 
ago  by  the  highest  court  in  the  land,  is  so  little 
understood  by  the  people  at  large.  The  average  man 
can  readily  see  that  justice  is  sei'ved  when  statutory- 
rates  which  have  become  confiscatory  are  upset  under 
the  Fourteenth  Amendment  as  the  cause  of  deprivation 
of  property  without  due  process  of  law;  but  why  fixed- 
term  contracts  entered  into  deliberately  and  duly  signed, 
sealed  and  delivered  should  not  have  to  run  their  term 
is  beyond  his  comprehension.  He  demands  to  know 
why  the  Prussian  doctrine  of  scraps  of  paper  should  be 
applied  to  such  agreements  and  hotly  asks  what  a 
breach  of  faith   is  if  this  be  not  one. 

In  the  interest  of  good  public  relations,  every  utility 
in  whose  interest  this  police  power  is  successfully  in- 
voked should  issue  a  statement  to  every  customer 
affected  by  the  increased  rate  explaining  the  legal 
doctrine  under  which  the  contract  has  been  changed, 
dwelling  on  the  fact  that  this  doctrine  works  both  ways, 
and  making  it  clear  that  in  the  interest  of  the  cus- 


tomers themselves  rates  must  be  high  enough  to  insure 
proper  service  and  that  to  attempt  to  force  individuals 
or  stockholders  to  supply  such  service  at  a  loss,  under 
contracts  based  on  beliefs  which  have  since  been  proved 
fallacious,  would  be  not  only  a  futile  but  itself  an 
unethical  proceeding. 


Just  One  Example  of  What  Can  Be  Done 
with  Electric  Trucks 

WHEN  it  is  realized  that  one  electric  truck  of  about 
two  tons  capacity  will  handle  the  work  formerly 
requiring  five  hand  trucks,  will  do  it  more  quickly, 
greatly  facilitating  prompt  loading,  and  at  singularly 
moderate  expense,  it  becomes  clear  that  a  great  change 
for  the  better  has  taken  place.  According  to  the  experi- 
ence at  the  Grand  Central  Terminal,  New  York,  related 
on  page  1041,  not  the  least  of  the  advantages  of  the 
electric  truck  is  that  the  men  who  handle  the  baggage 
piled  upon  it  are  not  exhausted  by  a  sprint  for  the 
baggage  car,  but  get  there  much  more  quickly  than  in 
the  old  days  and  fresh  for  the  task  of  loading.  The 
mere  ability  to  get  mails  and  baggage  aboard  at  the  last 
minute  owing  to  the  speed  with  which  mechanical  haul- 
age does  the  work  is  a  great  convenience  to  the  railways 
and  to  the  public  as  well. 

One  remarkable  feature  of  the  situation  is  the  way  in 
which  the  trucks  endure  in  service  and  the  modest 
expense  of  operating  them,  considering  the  benefits 
gained.  The  first  truck  placed  in  operation  at  the  Grand 
Central  Terminal  ten  years  ago  is  still  in  good  condition 
on  its  daily  job.  There  are  now  forty-six  of  the  regular 
baggage  trucks  in  operation  besides  five  freight  trucks 
of  similar  capacity.  They  are  all  two-ton  trucks  driven 
by  a  2i-hp.  motor,  fed  from  a  batten-  of  nearly  200 
ampere-hours  capacity.  All  batteries  are  interchange- 
able and  all  are  charged  separately,  none  ever  being  out 
of  commission  waiting  for  a  new  battery.  A  truck  is 
merely  run  up  to  the  charging  station,  the  old  battery 
removed  and  a  new  battery  is  put  in  on  a  definite 
schedule. 

Every  month  or  so  each  truck  receives  an  inspection 
in  the  maintenance  repair  shop,  where  necessary  small 
repairs  are  made,  the  brakes,  steering  gear  and  control 
in  particular  being  tuned  up  so  that  the  machine  will 
work  with  the  utmost  facility.  About  every  two  years 
a  complete  overhauling  is  given  at  the  central  shop, 
where  machine  tools  are  at  hand  and  all  the  apparatus 
can  be  taken  down  for  repair  or  renewal.  The  average 
life  of  the  batteries  has  proved  to  be  about  twenty-seven 
months,  and  for  the  fifty-one  trucks  in  use  seventeen 
spare  sets  are  kept  at  hand.  Through  all  the  service 
careful  check  is  kept  on  the  cost  so  that  the  expense  of 
mechanical  and  electrical  maintenance  work  is  thor- 
oughly well  known.  It  amounted  in  1919  to  26.3  cents 
per  truck-mile,  a  little  more  than  one-third  of  the  total 
operating  expense  for  the  same  year.  All  told  this 
amounted  to  72  cents  per  truck-mile.  The  mechanical 
and  electrical  maintenance  costs  are  about  the  same, 
while  the  battery  repairs  and  renewals  and  charging 
energy  altogether  foot  up  to  about  6i  cents  per  truck- 
mile,  plainly  demonstrating  that  the  battery  costs  are  by 
no  means  a  forbidding  item. 

What  has  been  done  in  the  Grand  Central  Terminal  by 
small  industrial  trucks  can  be  done  in  many  places  other 
than  railway  stations.  It  is  merely  a  question  of  pick- 
ing out  the  right  truck  for  the  job  and  giving  it  proper 
care. 


Charles  William  Holtzer 

Electrical  manufacturer  ivhose  forty-six  years  of  service,  tnarked  by  executive  ability,  technical 
insight  and  sympathetic  appreciation  of  honest  effort,  have  built,  besides  a  success- 
ful business,   the  loyal  co-operation  and  affection  of  fellow  workers 


FROM  the  experiences  ot  those  pio- 
neer workers  in  the  electrical  in- 
dustry who  have  applied  their  ener- 
gies to  the  working  out  of  orifrinal  tasks 
there  has  been  estaljlished  a  source  ot 
inspiration  of  lasting  value  to  those  who 
are  now  responsible  for  the  solution  ot 
newer  and  more  complex  problems. 
Among  those  who  have  steadily  worked 
behind  the  scenes  from  the  very  begin- 
ning of  the  electrical  industry,  with  no 
desire  for  public  acclaim  of  their  signifi- 
cant accomplishments,  is  Charles  Will- 
iam Holtzer,  founder  and  president  of 
the  Holtzer-Cabot  IClectric  Company, 
Boston.  Born  in  Karlsruhe.  Baden. 
Germany,  in  IS4S.  and  coming  to  the 
United  States  eighteen  years  later,  after 
receiving  a  thorough  classical  education, 
Mr.  Holtzer  was  for  two  years  engaged 
m  experimental  work  in  the  manufac- 
ture of  heavy  ammunition.  Shortly  after- 
ward he  became  associated  with  E.  S 
Ritchie  &  Sons.  Brookline.  Mass.,  makers 
of    philosophical    Instruments,    and    con- 


tinued there  until  1S75.  Meanwhile  he 
had  become  interested  in  electrical  de- 
vclop'ment  and,  realizing  the  enormous 
possibilities  in  the  manufacture  of  elec- 
trical apparatus,  he  went  into  business 
at  Brookline  in  his  own  name  in  187.5, 
years  before  the  first  central  station, 
producing  batteries,  bells,  switches,  etc. 
In  1  880  he  took  a  contract  to  operate 
a  teiejihone  exchange  of  thirteen  sub- 
scribers at  Brookline,  the  first  in  the 
Boston  suburban  district.  The  manu- 
facture of  lamp  fittings  and  telephone 
repair  work  were  added,  with  the  man- 
ufacture of  magnetos,  and  subsequently 
of  motors,  generators,  signal  equipment, 
etc.  In  1887  Mr.  Holtzer  formed  a 
partnership  with  George  E.  Cabot,  and 
in  1889  the  Holtzer-Cabot  Electric  Com-- 
pany  was  incorporated.  The  business 
was  successful  from  the  outset,  and 
it  has  grown  in  variety  of  products, 
number  ot  employees  and  output  until 
it  now  occupies  a  six-story  factory 
in    Roxbury,    representing  an   investment 


of  about  three-quarters  of  a  million 
dollars.  During  the  war  over  90  per 
cent  of  the  output  was  for  the  United 
States  government.  In  1891  Mr.  Holt- 
zer built  what  is  believed'  to  have  been 
the  first  electric  automobile  operated  in 
the  coimtry.  and  in  1892  he  built  with 
William  Stanley  two  electric  motors  of 
pioneer    design. 

Throughout  his  long  career  Mr.  Holt- 
zer has  displayed  the  keenest  interest  in 
manufacturing  problems  and  the  exec- 
utive aspects  of  production.  His  busi- 
ness sagacity,  executive  ability,  technical 
insight  and  deep  concern  for  the  welfare 
of  his  (employees  have  carried  him  to  a 
command-ing  position  in  the  manufac- 
turing world.  Recently  179  employees, 
ranging  in  terms  of  employment  from  ten 
to  forty-four  years,  in  expressing  their 
appreciation  of  Mr.  Holtzer's  leadership, 
summed  up  his  accomplishments  by 
saying:  "Our  factory  is  a  monument  to 
thrift  and  honest  industry  and  a  me- 
morial  to  merited  success." 
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Essential  Design  Data  for  Choosing 
Synchronous  Machines 

Broad  Principles  frcm  Which  Engineers  May  Study  Effect  of  Kva.  Rating  and  Speed  on  Weight 

and  Efficiency  of  Synchronous  Machines — Important  to  Those  Applying 

Machines  as  Well  as  to  Designers 

By  THEO.  SCHOU 

Chief  Engineer  the  Ideal  Electric  &  Manufacturing  Company 


A  LTHOUGH  the  design  of  electrical  apparatus 
/\^  is  an  art  more  than  a  science,  certain  funda- 
/ — ^^  mental  laws  apply  which  can  be  represented 
^L.  jJLas  mathematical  curves  characteristic  of  the 
line  of  equipment  in  question.  The  curves  which  repre- 
sent design-constants*  are  just  one  example  of  this 
fact,  and  others  can  be  plotted  which  give  relations 
between  performance,  effective  weights  of  material 
involved,  ratings,  speeds,  etc.  It  is  to  analyze  these 
relations  and  submit  them  in  the  form  of  curves  that 
this  discussion   is  written. 

Among  the  advantages  of  the  method  and  curves  to 
be  presented,  is  the  elimination  of  much  of  the  usual 
cut-and-try  work.  They  should  also  be  useful  to 
engineers  who  have  to  select  and  apply  electrical 
machinery  because  they  give  an  understanding  of  the 
effect  of  speed,  kva.  rating  and  other  factors  on  effi- 
ciency, weight  and  consequently  cost.  Although  the 
data  given  are  approximate,  they  are  based  on  experi- 
ence and  may  therefore  be  used  by  operating  and 
industrial  engineers  for  estimating  purposes.  The 
weights  of  effective  material  are  also  helpful  in  com- 
paring the  suitability  of  different  machines  intended 
for  the  same  operating  conditions.  Use  has  even  been 
made  of  such  data  for  calculating  salvage  value  of 
equipment. 

It  should  be  borne  in  mind  that  the  line  under 
discussion  involves  60-cycle  alternators  and  motors 
which  will  operate  at  full  kva.  rating  at  80  per  cent 
power  factor  with  a  temperature  rise  not  exceeding  50 
deg.  C.  in  any  part  of  the  machine.  The  stators  are 
wound  for  standard  voltages  up  to  and  including  2,400 
volts,  for  two-phase  and  three-phase,  with  the  excita- 
tion based  on  125  volts. 

Constants  Upon  Which  Design  Is  Based 

Whereas  design-constant  curves  give  information  as 
to  the  relation  of  dimensions,  an  "armature-strength 
{AS)  curve,"  designating  effective  ampere-conductors 
per  linear  inch  of  armature  surface,  may  be  derived 
which  will  give  information  as  to  the  electrical  and 
magnetic  properties'.  The  AS  constant  is  defined  by 
the  equation: 

AS=  {I  XN  X  fcK)/{^  X  -D,)  (1) 

where : 

/  =  current  per  terminal, 
N  =  total    effective    conductors    in    the    stater 

slots, 
fch  =  chord   factor,    or   factor   depending    upon 
the  throw  of  the  stator  coils,  and 
gap  bore,  or  inside  diameter  of  the  stator 
in  a  revolving-field  machine. 


According  to  the  previously  mentioned  article,  it  was 
found  that 

DXL=  [(D;  X  I  X  r.P-m.)  'kva.]  X  SK,         (2) 
where : 

Z)  X  J^  =  design  constant, 
Dg  =  gap  bore, 
I  =  length  of  stator  core  including  ducts, 
r.p.m.  ^  synchronous  speed  in  r.p.m., 
kva.  ^  normal  50-deg.  rating, 
SK,  ^  constants  varying  as  to  phase  and  de- 
sign  details. 
In  a  similar  wav : 

AS  =  [kva./  (Z)/  X  I  X  r.p.m.)  ]  X  SK,       (8) 
Or,  bv  substituting: 

A-S=  [1/(Z}XI>)]'X  SK  (4) 

Therefore,   if  a  line  of  symmetrically  designed  ma- 


ENGINE  TYPE  MACHINE  SHOULD   SHOW   HIGH  EFFICIENCY 

BECAUSE  FRICTION  AND  WINDAGE  ARE  CHARGED 

TO  PRIME  MOVER 

chines  is  investigated  as  to  these  constants,  and  the 
kva.  and  speed  are  plotted  on  plain  co-ordinate  paper, 
we  would  obtain  curves  like  those  in  Fig.  1,  indicating 
clearly  that  the  AS  curves  are  the  reciprocals  of  the 

D  X  J-i  curves. t 

When  the  AS  curves  are  given  it  is  possible  to  derive 
from  them  several  other  characteristic  curves  relat- 
ing to  performance,  design  and  weights.  For  example, 
from  the  equation  (1)  : 

N  =  {^  X  D,  X  AS)/   (7  X  fen)  (5) 

Thus  the  total  number  of  effective  stator  conductors 
may  be  computed. 

If  the  current  density  per  square  inch  in  the  stator 
copper  be  designated  by  A,  and  the  cross-section  of  the 
conductor  in  square  inches  by  q,  then : 

A  =  I/q,  or  I  =  A   X  Q- 
The  current  density  A  varies  considerably,  depending 
upon   capacity   and    speed,    and    is,    from   a    designer's 

•"Analysis    of    Design-Constant    Curves,"    Electrical    World,  fin  Fig.  1  D  represents  the  back  bore,  or  the  outside  diameter, 

July  21.  1917,  page  103.  of  the  stator  punchings. 
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Fig.  6 — Weight  of  stator  iron  required  for  synchronous  machines, 
showing  economy  in  high  speed  and  high  ratings. 
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viewpoint,  determined  by  giving  due  consideration  to 
heating,  efficiency,  ohmic  drop  and  economy  of  actual 
copper.  In  high-.speed  machines  the  heating  is  largely 
the  limiting  feature;  in  low-speed  machinery  the  effi- 
ciency and  ohmic  drop  come  more  into  consideration. 
There  exists  a  simple  law  or  relation  between  current 
density,  net  copper  weight  and  stator  copper  loss,  as 


follows:  If  the  total  net  weight  of  the  bare  stator 
copper  (G)  and  also  the  current  density  in  amperes 
per  square  inch  of  effective  conductor  (A')  are  known, 
then  the  stator  copper  losses  (W),  in  watts,  at  50  deg. 
C.  rise  of  temperature  may  be  determined : 

W  =  2.56  X  ^'  X  G  X  10°.  (6) 

This  simple  and  convenient  formula    (6)    is  derived 
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INDICATING  SIZE  OF  EXCITER  REQUIRED 
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as  follows :  If  /  is  the  total  length  in  inches  of  effec- 
tive stator  conductors,  and  q  the  area  in  square  inches 
of  effective  conductor,  then  the  resistance  in  ohms  at 
25  deg.  C.  is: 

7?  =  Z/(9  X  1-45  X  10°). 
If  /  denotes  current  in  the  conductor   (in  case  of  a 
three-phase,  Y-connected  or  two-phase  open-type  wind- 
ing, also  "current  per  terminal"),  then: 

I  ^  A    X9.       and   by    substituting: 

w  =  r  X  R 
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=  A=  X  [('  X  ?).''(1.45  X  10')]  watts. 
Since  the  total  net  stator  copper  weight  is: 
G  =  7  X  (7  X  0.32, 
IF  =  A=  X  '?,/a.45  X  0.32  X   10°) 
=  2.16  X  A=  X  G  X  10-'  watts, 
at  25  deg.  C.  temperature,  or  at  50  deg.  C.  temperature 
we  obtain : 

W  =  1.19  X  2.16  X  A^  X  G  X  10-°  watts, 
=  2.56  X  ^'  X  G  X  10-  watts. 
The  efficiency  of  a  certain  line   necessarily   depends 

52 
48 

ID 

"C   44 

•5  40 
c 
^  36 

i  32 

■c 

D  28 
o 
a  24 

c 
'Z  20 

X 

.?  16 
.  a> 
^    12 

I      8 

4 

^      0 

TS 

t  32 
5  28 

X 

jT  24 
•C 

§  20 
o 

°-    16 
c 

4-    12 


X 
C 

-P     4 


^ 

.-^ 

^ 

^ 

^ 

^J^ 

> 

^ 

^ 

nO , 

,> 

.^ 

< 

.^ 

^ 

t' 

^ 

i> 

n  ., 

^ 

-^ 

>^ 

^ 

,..' 

^ 

^ 

7 

So. 

bOO, 

_^ 

' 

^ 

/t^ 

..^ 

^ 

^^ 

-^ 

■; 

■^ 

^ 

^ 

-^ 

/ 

^ 

•'^^ 

C 

^ 

^r^ 

v^ 

t:^gl^ 

\^^ — 

322^ 

U- 

"■*" 

Jt 

'^^^^ 

p- 

—fTzoo  '^ 

RM 

^^ 

^= 

■ — 

''^^ 

FIG    14 

^^^ 

r 

--I 

K^ 

^ 

^ 

—■ 

^ 

f^ 

h" 

-^^ 

. — 

22- 
20^ 

^^ 

r^ 

^ 

^x^ 

^ 

— -f-" 

/ 

U' 

^;;!;-^<-' 

'^ 

;2I___ 

, — ^ 

y^ 

^ 

^^ 

^^-^ 

'-nTi 

Si 

J^ 

*- ' 

^x^^^^^^^^^=: 

■--.^■r 

^^=r^o 

oTflM 

^          ^ 

^ 

^ 

5= 

*^ 

1    1    ! 

. 

FIG  15 

200        300 


400         500       600 
Kva.  Rating 


700       800        900       1000 


d  1/ 

\/ 

'  /\/\  \/ 

/ 

iW'y 

Y 

7V 

/ 

f 

/ 

f/ 

u/ 

71 

A/ 

Ay 

/ 

Jm 

Wi 

Ki 

X  / 

y 

/ 

//// 

% 

% 

// 

J////V/ 

<' 

W^/Ty'P 

y^ 

y 

1 

y 

FIG. 

16 

Kva.  Rating 

.    .  FIELD    LOSSES   AND   EXCITATION    CHARACTERISTICS 
Fig.  11 — Field  lo.sses  at  100  per  cent  power  factor. 
Fig.s.    12    and   13 — Excitation   at  various    lagging  power   factors 
for  machines  at  liigh    (Fig.   12)    and  low    (Fig.   13)    speeds. 
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upon  the  losses,  which  in  the  case  of  synchronous  ma- 
chines consists  of  (1)  stator  or  armature  copper 
losses,  (2)  rotor  or  field  copper  losses,  (3)  core  or 
iron  losses,  and    (4)    friction  and  windage  losses. 

Stator  Copper  Losses. — In  order  to  compute  the 
stator  copper  losses  it  is  necesssary  to  fix  the  current 
density  and  weight  of  bare  stator  copper,  or,  if  the 
stator  losses  are  fixed  and  the  current  density  known, 
the  amount  of  bare  stator  copper  may  be  computed. 

Fig.  2  gives  approximate  values  for  stator  current 
densities  for  a  certain  line  of  synchronous  machines 
of  various  capacities  and  speeds.  Fig.  3  gives  the  net 
stator  copper  weight,  and  from  these  curves  we  obtain 
the  stator  copper  losses  as  shown  in  Fig.  4.  It  is  inter- 
esting to  note  that  for  a  100-kva.  i-ated  machine,  the 
stator  copper  losses  will  vary  from  5.5  kw.  at  72  r.p.m. 
to  2.5  kw.  at  1,200  r.p.m.  The  values  for  stator  copper 
losses,  however,  as  expressed  in  percentage  of  normal 


If  the  magnetic  densities  for  difl:'erent  frequencies 
are  replotted  in  watts  per  cubic  inch  or  watts  per 
pound — then,  knowing  the  volume  or  weight  of  the  iron, 
the  core  losses  may  be  found  for  various  speeds  and 
capacities. 

In  general,  the  curves  used  for  computing  core  losses 
are,  or  should  be,  based  on  test  results  of  actual  ma- 
chines, rather  than  on  magnetic  densities  based  on 
laboratory  research  and  tests  of  certain  grades  of  iron. 
Time  and  again  it  has  been  proved  that  the  shop  meth- 
ods of  handling  and  building  the  cores — i.e.,  punching 
the  segments,  insulating  and  drying  them,  and  assem- 
bling— play  a  very  important  part  in  the  useful  mag- 
netic curves  for  computing  core  losses. 

It  is,  therefore,  true  that  every  factory  has  or  should 
have,  so  to  say,  its  own  set  of  curves  based  on  their 
own  methods  and  construction.  In  connection  with  this 
it  is  well  to  mention  that  excessive,  or  even  moderate. 
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FIGS.  17,  18,  19  AND  20 — EFFICIENCY  OF  ENGINE  TYPE  AND  TWO-BEARING  TYPE  OF  SYNCHRONOUS  MACHINES  AT  FULL  LOAD 
Figs.  17  and   18 — Engine-type,  not  including  friction  and  wind-  Fig.s.  19  and  20 — Two-bearing-type  for  100   (Fig.  19)  and  80  per 

age,  for  100   (Fig.  17)   and  80  per  cent  power  factor.  cent  power  factor. 


Low  power  factor  lowers  eflfieiency. 


kva.  rating,  are  decreasing  as  the  kva.  capacity  is  in- 
creasing; but  the  rate  of  decrease  becomes  less  the 
larger  the  capaxiity,  as  indicated  in  Fig.  4. 

Core  or  Iron  Losses. — The  iron  losses  (hysteresis 
and  eddy-current  losses)  depend  upon  the  frequency 
and  the  magnetic  density  in  the  different  parts  of  the 
magnetic  path,  also  upon  the  type  of  construction  and 
workmanship.  As  a  rule,  the  magnetic  densities  for 
a  certain  line  do  not  change  much  with  the  speed  or 
rating,  although  this  may  be  said:  that  whereas  in 
high-speed  machines  the  magnetic  densities  in  the  teeth 
and  back  of  the  teeth — or  in  the  core  proper — are 
approximately  the  same,  the  densities  for  low-speed 
machines  are  rather  low  back  of  the  teeth  and  almost 
limited  for  mechanical  reasons,  as  a  too  shallow  iron 
depth  below  the  slots  complicates  the  construction  and 
makes  the  punchings  difficult  to  handle  from  a  produc- 
tion standpoint.  The  densities  in  the  teeth,  however, 
are,  on  the  other  hand,  chosen  rather  high. 


filing  of  stator  slots  will  vary  the  core  losses  con- 
siderably. It  is,  therefore,  a  very  bad  policy  to  design 
slots  too  closely  in  this  respect,  because  it  does  not 
better  conditions,  but,  on  the  other  hand,  throws  hard- 
ships on  the  shop  and  the  production,  besides  getting 
an  inferior  machine  as  far  as  core  loss  and  core  heating 
and  voltage  breakdown  are  concerned. 

Fig.  5  gives  rather  pessimistic  values  for  core  losses 
expressed  in  per  cent  of  the  kva.  rating.  These  curves 
are  based  on  No.  26  gage  iron,  not  annealed,  but 
insulated  with  one  coat   of  core-insulating  compound. 

Field  or  Excitation  Losses. — At  no  load  the  field 
excitation  has  only  to  compensate  for  the  ampere-turns 
necessary  to  overcome  the  reluctance  of  the  air  gap  and 
the  magnetic  circuit.  At  loads  the  synchronous  reac- 
tion enters  and  calls  for  additional  excitation.! 


tA  detailed  discussion  of  this  was  published  by  the  writer, 
"The  Excitation  of  Synchronous  Machines,"  Electrical,  Woklj), 
Feb.  12,  1916. 
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As  the  air  gap  of  a  synchronous  machine  is  elec- 
trically limited,  and  not,  as  is  the  case  with  induction 
motors,  mechanically  limited,  the  air  gap  varies  over 
a  wide   range,  depending  upon  capacity  and  speed. 

The  field  design  in  most  cases  will  have  to  adapt 
itself  to  mechanical  limitations  and  the  necessary 
margin  as  to  heating  limits.  More  turns  mean  more 
copper  and  heavier  field  coils,  but  again  a  smaller 
exciter  and  a  cooler  field.  The  arrangement  of  turns 
and  layers  and  the  cross-section  of  the  coil  also  enters 
into  consideration.  For  a  given  line  of  synchronous 
machines  it  is  usually  more  difficult  to  meet  conditions 
involved  with  high  speed  than  the  characteristics  of 
low-speed  machines. 

Fig.  9  gives  the  values  for  necessary  exciter  capac- 
ities, expressed  in  percentage  of  the  kva.  rating  for 
the  line  under  discussion,  and  may  serve  as  a  fair 
estimate  concerning  the  size  of  exciter  required. 

Figs.  12  and  13  give  the  approximate  field  excitation 
expressed  in  percentage  of  no-load  field  amperes  at 
various  lagging  power  factors  of  high-si>eed  and  low- 


speed  synchronous  machines,  but  it  should  be  kept  in 
mind  that  exciter  capacities  as  given  in  Fig.  9  refer 
to  operation  at  full  load,  80  per  cent  power  factor  only. 

Fig.  14  shows  approximate  net  weight  of  the  field 
iron,  that  is,  the  net  weight  of  the  pole  punchings,  and 
Fig.  15  the  approximate  net  weight  of  field  copper. 
Total  copper  weights  may  readily  be  derived  by  adding 
data  from  Figs.  3  and  15,  while  total  iron  weights 
may  likewise  be  obtained  from  Figs.  6  and  14.  Fig. 
16  represents  the  total  weight  of  effective  material, 
that  is,  total  weight  of  armature  and  field  punchings 
and  copper. 

For  engine-type  machines  all  losses  are  included 
with  the  exception  of  windage  and  friction  losses.  For 
other  types  of  machines — that  is,  other  than  engine- 
type — friction  and  windage  are  usually  included  in  the 
total  losses  for  computing  the  efficiencies. 

The  total  weights  of  machines  may  be  estimated 
by  adding  weights  of  parts  for  different  types  to  the 
weights  of  effective  materials.  This  matter  will  be 
discussed  in  an  early  issue. 


Arrested  Development  of  Public  Utilities 

Part  Which  Electric  Power  Must  Play  in  Bringing  About 
Renewed  Industrial  Progress  in  the  Nation — Necessity  for 
State  Regulation — -Financial  Problems  Awaiting  Solution 

By  EDWARD  N.  HURLEY* 

Chairman  of  the  Board,  Hurley  Machine  Company 


A  MERICA  today  is  at  the  crossroads  of  elec- 
/\L  trical  development.  It  is  a  question  whether 
/— ^^  we  are  to  go  forwai'd  or  stand  still.  At  this 
-^  jA,very  moment  the  electrical  industry  is  suffer- 
ing from  arrested  development.  The  industry  is  await- 
ing the  verdict  of  the  American  people.  I  have  taken 
the  electrical  industry  as  my  topic  because  I  believe 
that  there  is  no  question,  save  the  daily  problem  of 
food,  clothing  and  shelter,  which  is  so  vital  to  the  wel- 
fare of  the  American  people.  Upon  the  development 
of  the  electrical  industry  depend  the  extension  of 
means  of  communication,  further  facilities  for  lighting 
and  household  conveniences,  the  spread  of  education, 
and  the  further  progress  of  civilization. 

We  like  to  think  of  ourselves  here  in  America  as 
the  pioneers  in  the  science  of  electricity.  We  have 
been  the  pioneers,  but  the  job  we  started  has  not  been 
half  done.  There  are  still  14,000,000  homes  in  the 
United  States  without  electric  service  and  which 
eventually  will  have  it.  It  is  authentically  stated  that 
if  the  present  problem  of  housing  the  population  is  to 
be  met,  the  United  States  needs  1,500,000  additional 
homes,  500,000  additional  factories,  5,000  public  schools, 
5,000  churches,  60,000  apartment  buildings  and  15,000 
theaters.  These,  too,  mean  electric  service.  There  are 
150,000  pending  applications  for  power  by  existing  or 
new  industrial  plants  desirous  of  utilizing  electricity. 
We  have  come  to  think  of  electric  light  as  the  normal 
lighting  for  every  home.  We  like  to  think  that  the 
women  of  the  nation  are  no  longer  compelled  to  do  the 
drudgery  of  the  home — that  electric  power  has  taken 
a  large  part  of  the  load  from  their  backs.     The  fact 


•Address  delivered  before  the  Chamber  of  Commerce  of  the 
United  States  at  .Atlantic  City.  N.  J..  April  29  ;  slightly  con- 
densed. 


is  that  the  vast  majority  of  people  in  the  United  States 
are  still  without  the  aid  of  electric  energy.  There 
are  literally  millions  who  still  read  under  smoky  oil 
lamps.  There  are  many  industries  burning  coal  and 
generating  their  own  power  which,  more  economically, 
could  utilize  electricity  from  the  electric  light  and 
power  plant  and  at  the  same  time  decrease  the  drain 
upon  the  nation's  coal  pile. 

"Do  it  electrically"  is  a  slogan  which  has  been  much 
in  use  lately,  but  it  cannot  reach  its  full  meaning 
until  a  way  has  been  found  to  provide  the  enormous 
amount  of  money  necessary  to  build  additions  to  old 
plants  and  for  the  construction  of  new  ones  which  will 
provide  light  and  power  for  the  homes  and  factories 
still  in  semi-darkness  and  lacking  in  the  economical 
facilities  for  operation  afforded  by  electric  power. 

Electric  Power  an  Interstate  Problem 

The  electrical  industry,  if  it  is  to  be  operated  eco- 
nomically, must  be  operated  in  large  units — the  larger 
the  unit  the  greater  the  economy.  Existing  small  units 
serving  individual  communities  must  be  physically 
interconnected  to  permit  of  more  economical  use  of 
present  generating  capacity  and  with  the  ultimate  pur- 
pose of  building  a  single  great  unit  to  replace  the 
smaller  ones  as  they  become  obsolescent.  And  unless 
these  great  stations  at  the  very  beginning  are  built 
with  a  realization  of  what  will  be  required  of  them 
ten  and  twenty  years  hence,  much  of  the  machinery  will 
have  to  be  torn  out  and  replaced,  and,  perhaps,  even, 
buildings  will  have  to  be  remodeled  or  replaced  at 
tremendous  expense  as  the  years  go  on. 

Electric  power  has  ceased  to  be  a  local  problem.  It 
has  become  a  state-wide  and  even  an  interstate  prob- 
lem.    Steam  and  hydro-electric  plants  built   in  large 
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units  now  provide  service  over  a  radius  of  100  miles 
or  more,  and  in  many  cases  their  lines  extend  far 
beyond  state  boundaries. 

The  old  method  of  financing  has  no  bearing  whatever 
upon  the  utility  questions  of  today.  Under  modern 
methods  of  regulation,  as  provided  by  the  utility  laws 
of  most  of  our  states,  overcapitalization  and  watered 
stock  are  practically  obsolete  terms.  Capitalization  has 
nothing  to  do  with  the  rates  paid  by  the  customers  of 
utility  companies.  Capitalization  is  not  even  consid- 
ered when  state  public  service  commissions  make  the 

It  is  true  that  the  rates  of  the  electrical  industry 
are  regulated  by  law.  The  returns  on  the  capital 
invested  are  thus  limited.  Frequently  they  are  not 
sufficient  to  encourage  capital  to  go  in.  Those  who 
complain  on  this  score  against  state  regulatory  bodies 
are  simply  leveling  their  shafts  at  the  wrong  target. 

Public  Officials  Responsive  to  Public  Opinion 

Public  officials  are  usually  responsive  to  public  opin- 
ion. This  is  a  democratic  country  and  it  is  governed 
democratically.  Appointed  officials  as  well  as  those  who 
are  elected  take  it  for  granted  that  the  public  has  com- 
mon sense  as  well  as  a  sense  of  fairness.  And  the 
public  is  always  fair  when  it  has  full  information. 
When  the  public  takes  an  unfair  attitude  toward  an 
industry  it  is  almost  invariably  because  accurate  in- 
formation is  lacking.  It  behooves  the  electrical  indus- 
try everj-ivhere  to  take  the  public  into  its  confidence. 
No  company  official  has  the  right  to  sit  behind  closed 
doors  and  complain  about  unfair  treatment.  The  pub- 
lic will  not  understand  the  difficulties  of  the  industry 
unless  the  industry  throws  open  the  doors  and  tells  the 
truth  about  itself  plainly  and  without  fear.  The  news- 
papers like  to  get  their  information  from  the  head  of 
a  corporation — the  man  who  is  really  responsible.  If 
the  captains  in  the  electrical  industry  would  make  them- 
selves more  available,  there  would  be  less  misunder- 
standing of  their  troubles  and  their  plans  for  develop- 
ment. 

If  the  proper  encouragement  is  given  to  the  electric 
light  and  power  industry,  the  industry  will  spring  for- 
ward in  the  next  decade  faster  even  than  in  the  past 
decade.  The  result  unquestionably  will  be  a  lowering 
of  the  cost  of  living  and  the  conservation  of  national 
resources  which  cannot  fail  to  benefit  the  whole  popula- 
tion. I  think  it  will  be  agreed  that  upon  the  develop- 
ment and  application  of  electrical  energy,  more  than 
upon  any  other  one  thing,  are  dependent  both  the 
speeding  up  of  production  and  the  conservation  of  our 
natural  resources. 

The  almost  unlimited  water  power  of  the  nation  can- 
not be  harnessed  for  the  benefit  of  the  public  without 
enormous  capital  investment.  Already  there  are  1,450,- 
000  thrifty  American  citizens  who  have  put  their 
savings  into  the  securities  of  the  electric  light  and 
power  industry',  and  there  are  millions  more  who  may 
be  listed  as  indirect  investors  through  the  banks  and 
insurance  companies.  They  already  have  invested  five 
billion  dollars,  and  billions  more  must  be  forthcoming 
if  the  complete  job  of  the  electrical  industry  is  to  be 
done. 

It  is  not  merely  in  the  cities  but  on  the  farms  that 
more  progress  must  be  made.  There  are  6,500,000 
families  living  on  "farms"  in  this  country.  The  lives 
of  2,000,000  of  these  families  have  been  made  less 
burdensome  by  the  introduction  of  electricity,  but  the 


convenience  must  still  be  extended  to  the  vast  majority 
which  remains  unserved. 

In  reviewing  the  development  of  electricity  there  are 
very  few  of  us  who  really  appreciate  the  wonderful 
work  done  by  that  great  inventor  who  has  accomplished 
so  much  not  only  for  the  industrial  world  but  for  man- 
kind generally,  Thomas  A.  Edison;  by  C.  A.  Coffin, 
chairman  of  the  board  of  the  General  Electric  Com- 
pany, who  co-operated  with  Edison  in  developing  the 
manufacture  of  electrical  devices;  by  George  Westing- 
house,  whose  vision  and  foresight  built  the  Westing- 
house  Electric  &  Manufacturing  Company,  or  by  Samuel 
Insull,  former  associate  of  Thomas  A.  Edison  and  rec- 
ognized today  as  the  foi-emost  leader  in  the  central- 
station  field  in  America.  These  men  and  others  have 
shown  what  brains,  vision  and  courage  can  do  in  ex- 
panding a  great  industry,  with  the  result  that  America 
today  uses  more  electricity  than  all  the  rest  of  the 
world  combined,  and  many  times  as  much  per  capita. 

The   Development  of   Electricity 

In  the  early  and  competitive  development  of  the 
electrical  industry  methods  were  employed  by  some 
managers  which  were  not  consistent  with  good  busi- 
ness ethics.  In  some  cases  more  attention  was  given  to 
the  selfish  interest  of  the  corporations  than  to  public 
needs,  with  the  result  that  in  a  number  of  communities 
a  chaotic  condition  developed.  Local  politics  and 
prejudices  often  entered  into  the  settlement  of  utility 
questions,  and  expert  advice  on  engineering,  valuation, 
accounting,  rates  and  service  counted  for  little.  This  con- 
dition left  the  service-using  public  helpless  against  poor 
and  inadequate  service  and  against  unjust  rates.  This 
method  of  control,  like  any  commercial  project  not  based 
on  costs,  resulted  in  poor  service  where  rates  were 
too  low  and  in  extravagance  and  corruption  where  rates 
were  too  high.  In  either  case  the  public  failed  to  get 
what  is  now  looked  upon  as  an  essential — good  and 
adequate  service  at  a  fair  rate.  Cities  and  villages 
found  that  if,  individually,  they  attempted  to  regulate 
rates  of  service,  each  necessarily  would  be  forced  to 
create  staffs  of  highly  skilled  and  highly  paid  experts 
and  that  there  would  ensue  constant  conflict  of  prac- 
tices and  principles  between  the  expert  staffs  of  the 
various  municipalities. 

In  the  absence  of  proper  regulation  there  are  some 
communities  even  today  in  which  utility  companies  are 
attempting  to  ride  roughshod  over  their  patrons  and 
the  public,  or  where  the  public,  through  lack  of  under- 
standing of  its  own  self-interest  in  the  prosperity  and 
well-being  of  the  utilities,  is  refusing  them  fair  treat- 
ment, or  even  endeavoring  to  wreck  them. 

Not  all  the  companies  really  understand  what  service 
means — real  service — using  the  word  in  its  broadest 
sense.  Such  real  service  commences  at  the  top  of  the 
company  and  works  down  and  percolates  through  to  the 
outer  edges  of  the  corporation,  so  that  all  points  of 
contact  are  guarded  and  all  methods  of  intercourse  are 
watched,  and  the  consumer  is  considered  in  the  man- 
ner which  makes  him  believe  he  is  regarded  as  an 
individual  with  rights  and  desires  which  the  company 
recognizes   and    respects. 

The  system  of  state  regulation  by  commissions  now 
in  effect  in  forty-two  states  is  the  natural  and  logical 
outgrowth  of  the  attempt  to  remedy  the  obvious  and 
unbearable  faults  of  the  old  system.  Statistical  data 
have  been  compiled  by  the  commissions  regarding  the 
capital    invested    in    the    electric    lighting    and    street- 
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railway  companies.  All  questions  of  valuations,  depre- 
ciation, etc.,  are  under  their  control.  They  have  at 
hand  every  detail  as  to  how  the  properties  are  financed 
and  what  the  earnings  are.  Every  fact  and  figure  is 
before  them.  Is  there  any  valid  reason  why  a  definite 
policy  should  not  be  outlined  for  the  many  electric  light 
and  street-railway  companies  that  are  being  seriously 
delayed  in  obtaining  permission  to  expand  and  to  im- 
prove their  service  to  the  public?  The  large  majority 
of  the  state  commissions  consist  of  men  with  courage 
and  a  knowledge  of  the  public's  requirements.  But 
in  a  few  states  there  are  members  of  commissions  who 
are  still  resorting  to  the  old  political  methods  of  han- 
dling cases  brought  before  them.  The  public  should  be 
the  first  to  rebuke  such  policies,  as  it  is  the  public 
which  always  suffers  as  a  result. 

In  the  early  days  of  the  electrical  industry  and  in  the 
absence  of  collective  facts,  unwarranted  attacks  upon  a 
public  utility  might  be  overlooked.  But  today,  with  all 
the  necessary  data  before  both  the  people  and  the  state 
commissions,  it  is  impossible  to  expect  progress  where 
charges  are  made  with  ulterior  motives. 

Financial  Problems 

The  financial  standing  of  a  well-managed  street  rail- 
way, gas  or  electric  lighting  plant  is  as  vital  to  the 
life  and  development  of  a  community  as  its  banks,  and 
should  be  protected  against  unfair  attacks  so  that  cus- 
tomers and  the  investing  public  will  have  confidence  in 
the  properties,  resulting  in  a  desire  to  purchase  utility 
securities  when  offered.  The  American  people  must 
realize  that  confidence  in  public  utility  securities  can- 
not be  had  by  constant,  unjust  criticism.  If  the  same 
kind  of  public  attack  should  be  made  upon  national 
and  state  banks  in  the  same  communities  where  mem- 
bers of  state  commissions  and  other  public  officials  are 
now  bittei'ly  assailing  the  central  stations  and  street- 
railway  companies,  the  public  would  lose  confidence  and 
in  a  very  short  period  these  banks  would  be  forced  to 
close  their  doors. 

No  public  utility  corporation  subject  to  regulation 
can  finance  its  requirements  out  of  earnings.  For  each 
dollar  of  additional  annual  gross  revenue  from  the  sale 
of  electrical  energy  by  a  light  and  power  company  it  is 
necessary  to  provide  additional  facilities  involving  an 
investment  of  from  $4  to  $6.  Thus  a  company  with  a 
gross  revenue  of,  say,  $1,000,000  per  year,  to  provide 
for  a  growth  of  10  per  cent  per  annum  ($100,000) ,  which 
is  a  very  moderate  rate,  would  have  to  spend  $400,000 
to  $600,000  for  additional  generating  capacity  and  dis- 
tribution facilities.  With  earnings  limited  by  commis- 
sion regulation  to  8  per  cent  on  the  invested  property 
value,  which  is  below  the  actual  cost  of  obtaining  cap- 
ital, it  will  be  readily  seen  that  additional  capital  must 
be  secured  if  the  facilities  are  to  be  provided  to  enable 
the  growing  service  requirements  of  the  community  to 
be  met,  and  such  capital  can  be  obtained  only  if  a 
reasonable,  permanent  return  is  assured  to  the  public 
utility  concerned. 

Therefore,  adequate  facilities  for  the  transportation, 
lighting  and  industrial  requirements  of  a  growing 
community  can  be  made  available  only  if  the  attitude 
of  the  public  and  of  the  commission  authorities  toward 
the  electric  enterprise  is  such  as  to  encourage  the  neces- 
sary capital  investment  and  to  afford  it  the  security  as 
to  principal  and  return  without  which  the  investor  will 
refuse  to  become  interested  in  the  situation.  When 
financing,  companies  are  compelled  to  make  provisions 


for  ample  reservations,  so  that  today  public  utility 
securities  with  substantial  reserves  are  gilt-edged. 

The  "public  be  damned"  policy  in  public  utility  com- 
panies has  been  virtually  eliminated.  We  may  find 
some  of  the  old  methods  in  force  in  certain  rural  towns, 
but  modern  managers  now  "sell"  the  public  needs  to 
their  employees  when  those  employees  first  enter  the 
service,  and  then  keep  them  informed  as  to  anticipated 
requirements.  This  is  good  business.  The  public  is 
entitled  to  100  per  cent  service,  and  we  have  hundreds 
of  public  utility  organizations  that  are  giving  it;  but 
unfortunately  the  public  is  reluctant  to  commend  their 
efforts,  since  the  people  find  difficulty  in  differentiating 
between  the  many  good  companies  that  give  adequate 
service  and  those  that  are  inefficient  and  indifferent. 

Unless  the  public,  the  state  commissions  and  the  util- 
ity corporations  work  together  and  create  that  con- 
fidence which  will  influence  people  to  invest  in  utility 
securities,  I  am  convinced  that  the  nation  within  three 
years  will  fall  so  far  behind  in  electrical  development 
that  it  will  be  without  sufficient  electricity  to  provide  for 
electrical  home  labor-saving  devices,  for  unless  capital 
investment  can  be  encouraged  through  the  creation  of 
this  confidence,  the  expansion  of  our  industries  will  be 
seriously  retarded. 

Government  Ownership  or  Private  Ownership 

Although  at  one  time  sympathetic  toward  govern- 
ment ownership,  I  am  certain,  after  a  number  of  years 
in  government  service,  that  no  community  can  receive 
the  industrial  service  to  which  it  is  entitled  under 
municipal  or  governmental  management.  It  is  not 
humanly  possible  to  obtain  the  same  effort  or  interest 
from  managers  or  men  employed  in  industrial  govern- 
ment service  that  exists  in  competitive  private  owTier- 
ship,  and  as  a  result,  if  the  advocates  of  government 
ownership  investigate  the  facts  carefully  and  impar- 
tially, they  will  find  that  government  operation  in 
industrial  service  is  a  flat  failure  from  a  "service  to 
the  public"  standpoint.  This  is  true  not  only  in  Amer- 
ica but  it  is  a  proved  fact  throughout  the  world. 

The  public  has  difficulty  in  unraveling  the  bookkeep- 
ing through  which  the  actual  deficits  in  municipal 
operations  are  finally  placed  upon  the  people  through 
the  medium  of  the  tax  rates  themselves.  It  is  therefore 
of  primary  importance  to  the  taxpayer,  where  munic- 
ipal operation  of  the  public  utility  is  suggested,  that 
such  a  bookkeeping  system  shall  be  set  up  as  will  give 
the  taxpayer  a  true  picture  of  the  actual  operation  and 
cost  thereof.  When  this  is  done,  I  am  convinced  that 
it  will  be  found  that  the  lack  of  personal  efficiency 
under  municipal  or  governmental  industrial  ownership 
spells  financial  failure  for  the  enterprise. 

If  the  members  of  the  Chamber  of  Commerce  of  the 
United  States  of  America,  with  their  great  power  and 
influence,  were  to  take  a  keen  personal  interest  in  pub- 
lic utilities  in  their  respective  states,  insisting  that  jus- 
tice be  given  the  public  and  the  utilities,  a  permanent 
step  toward  solving  this  most  important  problem  would 
be  taken. 

When  public  utilities  realize  what  high-grade  service 
means  and  what  effect  such  a  service  in  its  operation 
has  upon  its  customers  and  the  public,  then  the  ques- 
tion of  municipal  or  governmental  owaiership  will 
gradually  drop  into  the  background  and  the  public 
recognition  of  the  difficulties  and  the  need  for  encour- 
agement and  liberality  will  quickly  aid  in  the  solution 
of  this  national  problem. 


Industrial 

Trucks 

Handle 

Baggage 

at 

Low  Cost 


A — I>rop-fi;tmf  indn.strial  truck  used  for  hauling  baggaKc 
to  and  from  tho  trains, 

B — Smaller  typo  of  truck  for  hauling  baggage  between  the 
Incoming  and  outgoing  baggage  rooms. 

C — A  special  type  of  sling  is  used  for  taking  the  batteries 
out  of  the  trucks  and   placing  them   on   the  charging  bench. 

O— The  batteries  are  charged  three  in  series  and  a  variable 


resistanc*-  pt-i  nuts  ix-gulatiiig  tlit-  <li;viKiiiK  «  uri  eiit.  If  any 
one  battery  conies  up  to  charge  before  the  others,  it  may 
be  cut  out   and  an   equivalent  resistance   Inserted. 

E— A  corner  of  the  maintenance  repair  shop  where  the 
trucks  are  run  in  monthly  for  inspection  and  minor  repairs. 

F — After  the  truck  has  been  in  operation  for  two  years  It 
is  entirely  overhauled  at  the  main  repair  shop. 
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Electric  Trucks  Prove  Indispensable 
in  Handling  Baggage 

Work  at  Grand  Central  Terminal  Is  Done  at  Low  Cost  with  Industrial  Trucks — Methods  of 

Operating  and  Maintaining  Equipment — Batteries  Are  Changed  Instead  of  Holding 

Trucks  for  Charging — Costs  per  Truck-Mile  and  Truck-Month 


FROM  the  experience  which  the  New  York  Cen- 
tral Railroad  has  had  with  industrial  electric 
trucks  for  handling  baggage,  mail  and  express 
in  the  Grand  Central  Terminal,  New  York  City, 
it  has  been  found  that  one  truck  of  this  type  will  handle 
work  that  formerly  required  five  hand  trucks.  Besides 
the  actual  decrease  in  the  cost  of  handling  material, 
many  other  advantages  have  been  found  in  the  use  of 
this  equipment.  For  instance,  avoidance  of  congestion 
is  an  important  item,  since  more  than  200  hand  trucks 
would  be  required  for  the  work  now  handled  by  about 
forty  electric  trucks.  In  addition,  increased  speed  of 
operation  has  not  only  reduced  the  labor  cost  but  has 
permitted  moving  the  baggage  and  mail  more  closely  in 
conformity  with  the  scheduled  departure  of  trains. 
Rush  work,  such  as  the  placing  of  late  baggage  or  mail 
on  a  train,  can  also  be  taken  care  of  to  much  better 
advantage  than  with  hand  equipment.  Another  rather 
important  point  has  been  the  increased  efficiency  of 
labor  for  unloading  purposes  due  to  the  reduction  of  the 
physical  exertion  required  in  the  moving  of  material. 
When  a  loaded  truck  arrives  at  its  destination  the  oper- 
ator is  not  fatigued,  as  was  formerly  the  case,  and  is 
able  to  remove  the  load  at  a  higher  rate  of  speed.  Tak- 
ing everything  into  consideration,  it  is  doubtful  if  the 
terminal  could  be  operated  as  efficiently  or  as  smoothly 
by  the  former  method,  regardless  of  the  number  of  men 
employed. 

The  first  electric  trucks  were  placed  in  operation  at 
this  terminal  early  in  1911,  and  it  is  rather  interesting 
to  note  that  these  trucks  are  still  in  good  condition  and 
operating  daily.  One  unit  of  this  original  equipment  was 
recently  placed  on  exhibition  at  the  New  York  Edison 
Electric  Vehicle  Show  to  indicate  the  results  which  may 
be  expected  if  proper  care  is  taken  of  such  apparatus. 
Owing  to  the  good  results  which  were  shown  by  this 
initial  installation,  it  was  decided  to  add  more  trucks, 
and  in  April,  1911,  there  were  ten  units  in  operation. 
In  1912  there  were  twenty  trucks  in  regular  operation, 
and  in  1913  the  fleet  had  been  increased  to  thirty. 

A  study  of  the  operating  results  over  this  period  of 
years  showed  that  the  total  cost  of  labor  and  other  items 
had  risen  12.8  per  cent,  while  the  volume  of  baggage 
and  mail  handled  had  increased  46.5  per  cent.  The  cost 
of  handling  material  was,  however,  reduced  23.1  per 
cent.  These  figures  took  into  consideration  all  items 
which  should  be  charged  to  the  electric  truck,  such  as 
maintenance  and  overhead.  As  the  years  went  by  and 
more  trucks  were  added,  and  labor  and  other  costs 
rapidly  increased,  the  results  were  even  more  marked, 
until  at  the  present  time  the  method  of  handling  is 
considered  indispensable. 

There  are  now  forty-six  trucks  of  the  drop-frame  type 
in  operation.  They  are  rated  at  4,000  lb.  (1,814  kg.) 
capacity,  with  a  motor  rating  of  2i  hp.  and  a  twelve- 


cell,  fifteen-plate,  196-amp.-hr.  vehicle-type  lead  bat- 
tery. There  are  also  five  freight-type  trucks  of  the 
same  capacity  and  using  the  same  battery  and  motor 
equipment.  Although  several  makes  of  batteries  are 
used,  they  are  interchangeable. 

The  drop-frame-type  trucks  are  used  for  carrymg 
baggage  to  and  from  trains,  while  the  smaller  or  freight- 
type  trucks  are  used  to  handle  baggage  between  the 
incoming  and  outgoing  baggage  rooms.  The  usual  num- 
ber of  pieces  of  baggage  handled  every  twenty-four 
hours  is  6,000,  although  the  maximum  has  been  as  high 
as  12,000.  Besides  this  baggage-handling  work,  there 
is  also  mail  and  miscellaneous  package  work.  As  eleva- 
tors are  used  for  moving  the  trucks  to  the  different 
levels,  the  service,  as  far  as  grades  are  concerned,  is  not 
severe. 

Before  a  man  is  classed  as  a  truck  operator,  he  is 
instructed  in  the  operating  details,  such  as  steering, 
starting  and  stopping,  by  one  of  the  experienced  men. 
The  new  operator  is  also  instructed  that  if  anything 
appears  to  be  in  poor  operating  condition,  the  truck  is 
to  be  turned  into  the  maintenance  repair  shop.  Before 
the  new  operator  is  finally  intrusted  with  a  truck,  one 
of  the  baggage  foremen  goes  with  him  on  several  trips 
and  then  passes  on  his  competency. 

Proper  Maintenance  Work  Considered 
Very  Important 

To  get  the  maximum  working  value  out  of  the  indus- 
trial trucks,  as  in  any  other  piece  of  equipment,  it  is 
necessary  that  their  operation  be  looked  after  very  care- 
fully. This  is  particularly  true  at  the  Grand  Central 
Terminal,  where  trucks  are  operated  on  a  twenty-four- 
hour  basis  and  are  not  laid  up  for  charging.  Instead  of 
bringing  the  truck  in  and  keeping  it  out  of  service  for 
charging,  the  battery  is  removed  and  a  fully  charged 
battery  substituted. 

For  the  purpose  of  maintaining  the  equipment  in 
good  operating  condition  the  trucks  are  called  in  peri- 
odically for  a  close  inspection.  This  is  usually  done 
monthly  in  what  is  known  as  the  maintenance  repair 
shop.  As  shown  in  the  accompanying  illustration,  this 
is  a  small  shop  accommodating  about  three  trucks  at  a 
time  and  equipped  only  for  comparatively  minor  repairs. 
There  are  a  workbench,  a  hoist  and  the  usual  assort- 
ment of  bench  tools.  When  a  truck  is  brought  in  it  is 
raised  and  p'aced  on  wooden  horses  so  that  all  parts 
can  be  easily  inspected. 

The  particular  points  in  this  inspection  are  to  see 
that  there  is  no  lost  motion  in  the  brakes,  steering  gear 
or  control.  Brakes  are  tightened  up  at  this  time  and 
brake  bands  renewed  if  necessary.  It  has  been  found 
that  the  lining  must  be  renewed  about  every  four  or 
five  years.  If  oil  gets  into  the  brake  housing,  however, 
the  bands  require  renewing  more  frequently.     As  the 
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difTerential  is  packed  with  grease,  there  is  not  apt  to  be 
much  trouble  experienced  from  this  source.  However, 
in  time  the  grease  reaches  a  condition  very  nearly  of 
the  fluidity  of  oil  and  is  then  apt  to  give  trouble. 

As  the  drop-frame  trucks  have  double-end  control, 
there  is  likely  to  be  some  lost  motion  in  the  mechanism 
owing  to  the  length  of  the  rods  and  wearing  of  pins. 
This  play  is  taken  up  at  the  time  of  inspection.  The 
controller  is  also  gone  over  carefully,  and  any  lost 
motion  is  taken  up  and  tingers  that  may  be  in  bad  condi- 
tion are  renewed.  Occasionally  it  is  necessary  to  re- 
place a  broken  floor  board,  and  this  can  be  attended  to 
at  the  same  time.  A  log  book  of  these  inspections  and 
repairs  is  kept  by  the  inspector. 

Heavy  Repairs  Are  Taken  Care  of  at 
Central  Shop 

It  has  been  found  a  good  operating  practice  to  over- 
haul the  trucks  completely  every  two  years,  and  this  is 
done  at  a  central  shop  where  machine  tools  are  available. 
The  truck  is  entirely  dismantled  and  all  loose  rivets  are 

COST  PER  TRUCK-MILE  FOR  MAINTENANCE 

1918  1919 

Mechanicallabor and  material .■ $0  0721  $0  0939 

Electrical  labor  and  material 0810  0956 

Wood  repairs  and  painting,  labor  and  material 0162  -  0 1 80 

Charging  current      0182  0138 

Batterj-  repair?  and  renewals -  0657  .0419 

Total $0  2532     $0  2632 

SUMMARY 

1919 

Truck-months  for  ypiir 516 

Truck-miles  for  year 98425  8 

Coat  per  truck-month $50   22 


1918  1914 

516  421  5 

64457.4  62412  6 

$41  46  $21  73 


Cost  per  truck-mile $0,263  $0,253  $0   147 

Charging  current,  kw.-hr 73,453  89,539.  70,742 

FIXED  CH.\RGES,  MAINTENANCE  AND  OPEUATION 


Fixed  charges 

Maintenance  and 

charging  current- . 
Operator 


Cost  per  Truck-Mile 

1919  1918  1914 

$0    139     $0    162     $0   180 


Cost  per  Truck-Month 


263 
318 


253 
370 


147 
255 


1919 
$26  60 

50  22 


1918 
$26  60 


1914 
$26  60 


Total. 


♦Without  operator  charge. 


$0  720     $0  785     $0  582     $76.82*     $68  06*     $48.33* 


removed  and  new  ones  replaced.  The  frames  are 
straightened,  if  necessary,  and  all  moving  parts  are 
overhauled  or  renewed.  A  very  careful  inspection  of  the 
motors  takes  place,  and  armatures  are  thoroughly 
cleaned,  receive  a  coat  of  baking  varnish  and  are  thor- 
oughly baked.  The  field  coils  are  also  treated  in  the 
same  way. 

Batteries  Are  Changed  Instead  of  Holding 
Trucks  for  Charging 

As  previously  mentioned,  the  trucks  are  not  kept  out 
of  service  during  the  time  required  for  charging  the 
batteries,  but  instead  a  fully  charged  battery  replaces 
the  one  which  is  depleted.  This  changing  of  batteries 
is  done  on  a  definite  scheduled  basis,  each  truck  having 
its  battery  renewed  every  forty-eight  hours.  While  it 
is  evident  that  all  batteries  would  not  be  equally  dis- 
charged, nevertheless  it  has  been  found  good  practice 
to  handle  the  work  in  this  way  rather  than  to  renew  a 
battery  when  an  ampere-hour  meter  shows  that  it  is 
very  nearly  discharged.  As  the  operators  are  not  es- 
pecially skilled,  it  has  been  found  that  better  results 
can  be  obtained  by  changing  the  batteries  on  a  definite 
schedule  than  by  leaving  the  proper  time  to  their  judg- 
ment. No  instruments  are  used  on  these  trucks  with 
the  exception  of  an  odometer  for  recording  mileage. 
There  are  fifty-one  trucks  in  operation,  and  the  work  is 


so  divided  that  twelve  or  thirteen  batteries  are  changed 
every  twelve  hours. 

As  the  available  energy  supply  for  charging  is  a 
240-volt,  three-wire  system,  the  batteries  are  charged 
on  two  racks,  three  in  series  on  each  leg.  By  this 
arrangement  a  120-volt  supply  is  available  for  each  leg, 
and  as  the  three  batteries  in  series  require  31  volts 
each,  or  a  total  of  93  volts  at  full  charge,  the  balance 
must  be  taken  up  in  a  variable  resistance.  The  normal 
battery  voltage  is  24.  It  is  possible  by  an  arrangement 
of  individual  switches  on  the  battery-charging  panel 
to  cut  out  any  battery  from  the  chai-ging  circuit  and 
substitute  an  equivalent  resistance.  Such  an  arrange- 
ment allows  the  removal  of  a  battery  from  the  set  of 
three  being  charged,  if  one  of  them  requires  less  charg- 
ing than  the  others.  A  charging  rate  of  40  amp.  is  used 
at  the  start,  while  the  finishing  rate  is  15  amp. 

Only  minor  repairs  are  made  in  the  battery  room, 
as  all  batteries  are  sent  to  the  various  manufacturers 
for  overhauling.  However,  at  least  once  a  year  the 
batteries  are  thoroughly  cleaned  and  put  in  new  crates. 
Several  makes  of  batteries  are  in  use,  but  the  average 
life  has  been  found  to  be  twenty-seven  months  for  this 
service.  Seventeen  spare  sets  are  provided  for  handling 
the  changing  of  batteries  for  the  fifty-one  trucks.  A 
record  of  each  battery  is  kept  in  the  battery  room  by 
the  individual  number,  which  is  given  it  on  receipt  of 
a  battery.  Records  which  are  kept  are  "date  new," 
"date  cleaned,"  "date  discarded"  and  a  record  of 
charging. 

As  shown  in  the  accompanying  illustration,  the 
changing  of  batteries  is  facilitated  by  the  use  of  a  chain 
hoist  with  a  special  lifting  hook.  When  a  truck  is  run 
into  the  charging  room  the  old  battery  is  lifted  out  onto 
the  charging  rack  and  a  fully  charged  battery  is  p'aced 
in  the  truck.  Six  men  are  required  for  the  battery- 
room  work,  two  being  used  on  each  eight-hour  shift. 

Cost  Records  Are  Carefully  Maintained 

As  shown  in  the  table,  the  operating  cost  for  this 
equipment  is  very  carefully  kept.  The  costs  are  divided 
into  three  main  groups,  namely,  fixed  charge,  main- 
tenance and  operation.  For  comparative  purposes  it 
has  also  been  found  advisable  to  finally  reduce  cost  fig- 
ures to  a  basis  of  truck-miles  and  truck-months.  Costs 
per  truck-mile  are  arrived  at  by  dividing  the  various 
three  divisions  of  costs  by  the  miles  operated.  In  ar- 
riving at  the  cost  per  truck-month  the  total  truck- 
months  are  divided  into  the  total  cost  for  the  three 
main  items. 

Fixed  charges  are  made  up  of  the  usual  items  which 
enter  into  this  cost,  such  as  interest,  insurance,  taxes, 
depreciation  on  trucks  and  depreciation  on  charging 
facilities.  The  cost  of  tires  and  batteries  is  not,  how- 
ever, included  in  the  fixed  charges,  but  in  maintenance. 

It  will  be  noted  from  the  table  that  the  fixed  charges 
per  truck  per  month  have  remained  the  same  during 
the  years  1914,  1918  and  1919,  owing  to  the  fact  that 
virtually  all  of  the  trucks  were  purchased  previous  to 
the  year  1914  and  the  various  items  were  charged  off  at 
the  same  rate.  The  fixed  charges  on  a  basis  of  truck- 
miles,  however,  have  decreased  quite  materially  because 
of  the  fact  that  each  year  has  seen  the  number  of  truck 
miles  increase  while  the  fixed  charges  remained  the 
same.  Maintenance  costs  are  divided  into  five  main 
divisions,  namely,  mechanical,  electrical,  wood  repairs, 
charging  current,  battery  renewals  and  repairs.  For 
the  year  1919  the  maintenance  cost  was  26.3  cents  per 
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truck-mile.  The  various  items  are  still  further  sub- 
divided in  the  records  to  show  the  actual  cost  of  labor 
and  of  material  for  these  various  items.  For  instance, 
in  1919  the  mechanical  work  was  divided  into  a  labor 
charge  of  $0.0805  and  material  $0.0134,  making  a  total 
as  shown  in  the  table  of  $0.0939.  A  further  division  of 
the  electrical  work  shows  a  labor  charge  of  $0.0774  and 
a  material  charge  of  $0.0182,  making  a  total  of  $0.0956. 
Wood  repairs  are  made  up  of  such  items  as  replacing 
broken  floor  boards  and  repairs  on  the  truck  bodies. 
This  item  for  the  year  1919  was  divided  into  a  labor 
charge  of  $0.0152  and  a  material  charge  of  $0.0028, 
making  a  total  of  $0.0180.  There  is,  of  course,  no 
further  subdivision  of  current  and  battery  repairs  and 
renewal  charges.  It  will  be  noted  that  the  cost  of  elec- 
trical labor  is  slightly  lower  than  that  of  mechanical. 


On  a  percentage  basis  these  various  items  divided 
themselves  as  follows:  Mechanical,  35.7  per  cent;  elec- 
trical, 36.4  per  cent;  wood  repairs,  6.8  per  cent;  cur- 
rent, 5.2  per  cent ;  battery  repairs  and  renewals,  15.9 
per  cent. 

Summarizing  all  of  the  costs,  it  may  be  said  that 
the  cost  of  operation  was  72  cents  per  truck-mile  for 
the  year  1919,  including  every  charge  which  could 
logically  be  placed  against  the  equipment.  In  1914  the 
same  charge  was  58.2  cents  per  truck-mile,  showing  in 
a  very  marked  way  the  effect  of  present-day  higher  cost 
of  operation  due  to  increases  in  both  material  and  labor 
expenses.  Without  any  charge  for  the  operator  the  cost 
of  operating  the  trucks  was  $76.82  per  month  for  each 
truck  during  the  year  1919.  In  1914  this  same  com- 
parative expense  was  $48.33. 


Inspection  Placed  on  Scheduled  Basis 

A  Number  Is  Given  to  Each  Job,  and  Inspections  Are  Scheduled 
Daily,  Semi-weekly, Weekly, Triweekly,  Monthly,  Bimonthly, Tri- 
monthly  and  Semi-annually  According  to  Nature  of  Equipment 


CONSIDERABLE  attention  has  been  given  the 
subject  of  inspection  and  maintenance  by  the 
Syracuse  (N.  Y.)  Lighting  Company  with  a 
view  toward  placing  this  work  on  a  definite 
basis.  The  inspection  methods  described  have  now  been 
in  successful  operation  several  years  on  a  system  con- 
sisting of  a  steam  station,  a  high-tension  step-down  sub- 
station and  five  distributing  substations.  The  schedule 
includes  inspections  varying  in  their  frequency  from 
daily  to  semi-annually  and  covers  virtually  all  apparatus 
in  the  stations. 

As  shown  in  Table  I,  a  number  is  given  to  each  job 
and  identified  by  serial  letter.  The  daily  jobs  carry  the 
serial  letter  "D,"  the  weekly  jobs  "W,"  triweekly  jobs 
"T.W.,"  etc.,  and  each  station  has  its  own  series  of 
numbers.  The  steam-station  numbers  are  between  100 
and  199,  Fayette  Street  substation  between  200  and  299, 
Solvay  substation  between  300  and  399,  etc.  For 
instance,  "D-109"  is  a  daily  inspection  at  Fulton  Street 
station,  "W-201"  is  a  weekly  inspection  at  Fayette  Street 
substation. 

The  charts  are  so  arranged  that  the  inspector  can  tell 
what  he  is  to  do  each  day.  At  the  completion  of  his 
day's  work  a  report  (Fig.  1)  is  made  out  which  indi- 
cates the  inspections  made  and  the  defects  noted.  This 
report  is  turned  in  daily  and  the  defects  noted  are  indi- 
cated on  the  card  shown.  On  the  reverse  side  of  the 
card  shown  in  Fig.  1  are  noted  the  repairs  and  replace- 
ments when  completed.  One  or  more  of  these  cards  are 
carried  in  a  numerical  file  for  each  job  in  connection 
with  which  defects  have  been  discovered.  Inspections 
which  show  no  defects  are  recorded  only  on  the  daily 
report  sheet.  If  a  job  has  been  overlooked,  a  white  slip 
is  filled  out  calling  attention  to  the  omission  and  giving 
date  when  the  inspection  must  be  up  to  schedule,  even 
should  overtime  be  required  to  accomplish  it.  By  this 
means  the  inspections  are  rarely  more  than  twenty-four 
hours  behind  the  schedule.  In  order  to  insure  that  the 
inspections   occurring   at   infrequent   intervals   are   not 

*This  information  was  worked  up  in  part  by  G.  M.  Parsons, 
now  deceased,  of  the  Syracuse  Lighting:  Company,  and  is  pre- 
sented by  courtesy  of  W.  C.  Pearce.  superintendent  of  the  elec- 
trical department  of  that  company. 


omitted,  it  has  been  found  convenient  to  date  them 
ahead  in  a  year  book  which  may  be  referred  to  from 
day  to  day. 

It  may  be  interesting  to  note  that  in  1918  and  1919 
113  repairs  were  made  at  the  time  of  Inspection  in  cases 
where  if  the  repairs  had  gone  undone  serious  interrup- 
tions would  probably  have  resulted.  These  defects  were 
caught  before  grave  trouble  developed,  and  it  is  safe  to 
say  that  without  careful  inspection  a  large  percentage 
would  not  have  been  detected  in  time  to  prevent  the  fail- 
ure of  some  particular  piece  of  apparatus. 

Previous  to  the  introduction  of  the  inspection  work 
the  night  station  troubleman  was  called  on  an  average 
of  two  nights  a  week.  The  average  number  of  calls  in 
1919  was  approximately  one  every  eleven  nights.  In 
other  words,  only  one-third  as  many  night  trouble  calls 
were  recorded  last  year  under  periodic  inspection. 

Each  central  station  requires  its  own  scheme  of  in- 
spection, but  it  is  not  going  too  far  to  state  that  sys- 
tematic and  regular  inspection  at  stated  intervals  of 
time  is  a  general  principle  at  the  foundation  of  good 
operating  practice,  for,  like  the  proverbial  ounce  of  pre- 
vention, it  is  more  than  worth  the  pound  of  cure.  Peri- 
odic inspection  of  station  and  substation  is  good  in- 
surance. 

Practice  has  generally  leaned  toward  caring  for  only 
the  pressing  needs  of  each  day.  Inspection  has  been 
"incidental"  and  more  often  only  "accidental"  to  the 
daily  round.  Much  has  been  taken  for  granted  as  to 
the  condition  of  equipment.  Symptoms  indicating  the 
early  stages  of  trouble  are  easily  overlooked,  and  if  dis- 
covered, repairs  have  been  delayed  until  a  more  con- 
venient time.  Many  such  repairs  have  been  classed  as 
so-called  "rainy-day-jobs,"  and  under  such  operating 
conditions  the  men  have  frequently  been  compelled  to 
drop  regular  work  in  order  to  repair  a  failure  which 
might  have  been  avoided  by  proper  inspection.  Even 
extensive  use  of  reserve  apparatus  would  not  to  any 
considerable  extent  reduce  the  number  of  interruptions 
under  such  conditions,  and  it  is  manifestly  impossible  to 
maintain  spare  equipment  for  all  emergencies.  To  fore- 
see is  to  forestall.     The  old  lack  of  system  should  be 


Table  I — Arrangement  of  Inspection  Schedules  Designed  to  Facilitate  Work 
and  Prevent  Overlooking  Small  Jobs 


Week 

MONDAY 

TIESOAY 

WEDNESDAY 

THURSDAY 

FRIDAY 

SATURDAY 

SUNDAY 

Firtt 

DI00-DI0I-D102- 

UI00-O10I-O102- 

D100-D101-O102- 

DI00-D10I-O102- 

DI00-D10I-D102- 

D100-D10I-D102- 

TWlOq  See  last 

DIO3-niO4*-DI05 

D  103-D  104*-D  105- 

DI03-D104*-D105- 

D10J-D104**-O105- 

O103-D104*-DI05- 

D  103-D  104*-DI  05- 

inspection 

Di0(>-niQ7-ni08- 

DI06-D107-D108- 

D  106-D  107-D  108- 

D  106-D  107-D  1 08- 

D  106-D  107-D  108- 

D  106-D  107-D  108- 

S.\101  June  and 

DI09-DI00-\vm- 

D1D9 

DI09 

DI09- 

D109 

D109 

December 

SWIOO  Janitor 

W106 

W10I-W102-WI06 

SW  100  Janitor 

S A  1 02  February 

MI07-MI08-MI17 

W103-W104-W1I3 

WI07-WI08 

WI05-W109-WII0- 

and  .August 

S A  1 00  January 

MI0I-MI09-M400 

M102-M11I-M400 

MI06-.M1I2-.M400 

W112 

SA30I  May  and 

a 'id  July 

October 

SA105  June  and 

December 

Second 

DIO0-D10I-DI02- 

D1D0-D101-DI02- 

D100-D101-D102- 

O100-O101-D102- 

DIO0-DI01-DIO2- 

D100-D101-D102- 

TWIOO   See   last 

D 1 03-D  I04»-D  105 

D  103-D  104-DI 05- 

D  103-D  I04*-Ol  05- 

D  103-D  1 04**- 

D  103-D  I04*-DI  05- 

D103-DI04*-D105- 

inspection 

D106-DI07-DI08- 

D 106-0 107-D  108- 

D  106-D  107-D  108- 

D 105-D  106-D  1 07- 

D  106-D  107-D  108- 

D  106-D  107-D  108- 

D109 

D109 

DI09 

D108-D109 

D109 

D109 

SWIOO  Janitor 

WI06 

SWIOO  Janitor 

W105-WI09-WI 10- 

WlOO-Wlll 

MIOI-MI  10 

WI01-W102-W106 

W1O3-WI04-WII3 

WI07-WI08 

Wl  12 

MIPO 

M  103 

Ml  06 

T*  H  T   t  rt  T     T 

SA 1 04  January  and 

SA103  January  and 

SA400  January  and 

TM103J  nuary, 

April,  etc. 

TM  303  January, 

July 

July 

July 

April,  etc. 

Third 

D100-DIDI-DI02- 

DI00-D1D1-D102- 

OI00-DI01-D102- 

O100-OI0I-OI02- 

DI00-OI0I-DI02- 

D100-D101-DI02- 

TW   100  See  last 

DI03-DI04*-DI05- 

DI03-D104*-DI05- 

D  103-D  ia4*-DI  05- 

D103-D104*- 

D  103-D  104*-DI  05- 

D  103-D  I04*-D1  05- 

inspection 

D 106-0 107-D  108- 

DI05-D107-OI08- 

D  106-D  107- 0 108- 

D  105-D  106-D  1 07- 

D  106-D  107-D  108- 

D  106-D  107-D  108- 

TMIOO  January, 

D109 

OI09 

DI09 

D108-DI09 

DI09 

D109 

.April.  July,  etc. 

SWIOO  Janitor 

W1O1-W102-WI06 

WI03-WI04-WI13 

WI07-WI08 

TM  January,  April, 

WIOO-WllI 

WI06 

MI04-MI05 

SWIOO  Janitor 

W105-Wi09-Wll0- 

July,  etc. 

MIOl 

M500 

M40I  April  to 
October,  inclusive 

W1I2 

Fourth 

D10D-DI01-DI02- 

DI00-DI01-D102- 

D100-D101-D102- 

D100-D101-OI02- 

DI00-DI01-O102- 

D100-D101-DI02- 

TWIOO  See  last 

D103-DID4*-DID5- 

DI03-D104«-O105- 

D  103-D  I04*-D1 05- 

D103-DI04**-DI05 

DI03-D104*-D105- 

D103-D104»-DI05- 

inspection 

D 1 D6-D 1 07-D  1  08- 

DI06-DI07-D108- 

D  106-D  107-D  108- 

D  106-D  1 07-D  108- 

D  106-D  107-D  108- 

D  106-D  107-D  108- 

0109 

OI09 

D109 

D109 

D109 

D109 

SWIOO  Janitor 

SWIOO  Janitor 

WI07-WI08 

W105-WI09-W110- 

wioo-win 

W105 

.MI13-M1I8 
BM-600   February, 
April,  June,  August, 
etc. 

WI03-W104-WII3 
M1I4-M300 
SA300  January  and 
July 

W1I2 

Fifth 

D100-D101-D102- 

D100-D101-D102- 

D100-D101-D102- 

DI00-D10"l-DI02- 

D100-D10I-D102- 

D100-D101-D102- 

TWIOO  See  last 

0 103-D  104*-D1 05- 

D  103-D  104*-OI  05- 

D  103-D  104*-D1 05- 

D103-DI04*  -DI05. 

D  103-D  I04*-D1 05- 

D  103-D  104*-D1 05- 

inspection 

0 106-D  107-D  108- 

D  106-D  107-0 108- 

D  106-D  107-D  108- 

O  106-D  107-D  108- 

D  106-D  107-D  108- 

D  106-D  107-D  108- 

D109 

DI09 

DI09 

OI09 

DI09 

DI09 

SWIOO  Janitor 

SWIOO  Janitor 

wioo-wiii 

WI06 

WI01-W102-W106 

WI03-W104-W1I3 

WI07-WI08 

WI05-WI09-WI10- 

W1I2 

Advisable  Frequency  of  Inspection  by  Job  Numbers 


Job.  No. 
D-lOO 
D-IOI 
D-I02 
D-103 
D-104 
H 

D-I05 
D-I06 
D-I07 
D-108 

D-109 


SW-IOO 


W-IOO 

w-m 

W-106 
W-lOl 
W-I02 

W-I03 
W-I04 
W-105 

W-I07 
W-I08 

W-I09 

w-no 
w-n2 

W-IB 

TW-100 
TW-IOl 


M-lOO 
M-IOI 


M-I02 
M-103 


M.I04 
M-105 


Daily 

Inspect  ra'chet  rheostats. 

Test  voltage  regulators. 

Inspect  turbine  and  engine  governor  control. 

Inspect  station  manholes. 

Coal  crane  and  conveyor — clean  and  inspect  motors,  controller 
and  all  auxiUaries — crane  operator  only.  Thursday  by  elec- 
tric an  also. 

Inspect  and  wipe  exciters  Nos.  4,  5,  6  and  7. 

Inspect  arc  tubs 

Inspect  2,300-voIt.  500-volt,  exciter  board  and  benchboard. 

Renew  burnt  out  lights  back  of  2,300-volt  switchboard  and 
ll.OOO-volt  bus. 

Inspect  arc  regulator,  control,  and  secondary  relay  switch. 

Semi-weekly 

Fire  apparatus — replace  burne  I  out  red  lights  and  see  that  all 
fire  apparatus  is  in  proper  place — janitor. 

Weekly 

Clean  Nos.  4,  5,  6  and  7  exciters. 

Inspect  frequency  changers  and  starting  motors,  brushes,  rings 
and  commutaiora. 

Clean  and  repair  motor  generator  sets. 

Air  compre.^or  and  motor — clean  and  repair. 

Voltage  regulators — examine  for  loose  bolts,  nuts  and  connec- 
tions—oil all  parts  where  needed. 

Brush  are  motors  and  machines,  transformers — inspect  and  clean. 

Battery  charging  set — inspect  and  clean. 

Elevator — clean  and  repair  motor  and  starting  equipment,  lights 
on  elevator — examine  fire  apparatus  in  penthouse. 

Storage  batterj- — inspect  connections  and  fluid  level. 

Fire  alarm  s>'stem — ring  one  round  on  each  box — rewind  and 
repair  after  1 0  a.m.  Friday. 

Inspect  arc  boards,  arc  tubs  and  rectifiers. 

Switchboard — clean  front  of  board  and  switchboard  gallery 
(operator). 

Turbine   No.    3 — electrical  inspection  after   12  noon  (special). 

Subway  feeder  switches — inspect  and  clean. 

Triweekly 

Frequency  changers — general  inspection  and  cleaning. 
Clean  and  inspect  1 1 ,000-volt  oil  .switches  in  switch  house. 
Special — evcr>'  six  week.s — same  day  asTW-100. 

Monthly 

Arc  tubs — rectifier  tanks  and  switchboard — clean. 

Turbine  No.  1 — clean  and  inspect — first  Tuesday. 

Turbine  No.  2^-clean  and  inspect — second  Tuesday. 

Turbine  No.  3 — clean  and  in.sper.t — third  Tuesday. 

1 1 ,000-volt  lightning  arresters — clean  arresters  and  shed. 

Machine  shop  motort-,  carpenter  shop  and  garage — inspect  and 

clean. 
Step-bearing  motor — clean. 
Auxiliary  motors — Kilean. 


Job  No. 
M-I06 


M-I07 
M-108 
M-1D9 
M-lIO 
M-lIl 
M-I12 
M-IU 

M-IU 
M-II7 
M-II8 
M-300 
M-400 


M-401 
M-500 


BM-600 


TM-100 


TM-IOI 

TM-103 


TM-303 


S.\-100 

SA-IOI 

SA-102 
SA-103 
SA-I04 
SA-I05 

SA-300 
SA-301 

SA-400 

AS-500 


Engine  No.  5 — clean  and  inspect — first  Thursday  (wiper). 

No.  6 — clean  and  inspect — first  Thursday  (wiper) . 
No.  7 — clean  and  inspect — second  Thursday  (wiper). 
No.  I — clean  and  inspect — second  Thursday  (wper). 
Regulators — clean  regulators  and  all  auxiUaries. 
1 1,000-volt  arresters — inspect  and  test  electrolyte. 

atchet  rheostats — clean. 
Inspect  bell  rel;iy  batteries. 
Clean  station  manholes. 

Station  lighting — inspect  all  cabinets,  fuses,  etc. 
Transformers  for  exciters,  motor-generator  set,  auxiliary  and 

station  lighting,  cleaning  and  inspection. 
2,300-volt  oil  switches — clean. 
Tirrill  regulator — check  setting. 
2,300-volt  and  arc  arresters — clean  and  inspect. 
Solvay  station — clean  and  inspect. 
Substation  inspection  —  E.   Syracuse    and    Fayetteville  —  first 

Tuesday. 
Substation  inspection — Camillus — first  Wednesday. 
Substation  inspection — Liverpool — first  Thursday. 
Lightning  arresters  in  substations — inspect    monthly  April  to 

October. 
Inspect  consumers'   lightning  arresters — -April  to  October. 

Bimonthly 

Gas  department — inspect  lighting,  switches,  motor  compensa- 
tors.   Make  necessary  repairs — February,  April,  June,  etc. 

Trimonthly 

1 1,000-volt,  60-cycle  transformer  banks  and  wiring — clean 
January,  April,  etc. 

1 1 ,000-volt  bus  oil  switches — clean. 

Test  all  1 1,000-volt  switches  by  tripping  relays — second  Satur- 
day, January,  April,  etc. 

Test  all  1 1 .000-voIt  and  60,000-volt  switches  by  tripping  relays- 
second  Saturday,  January,  etc. 

Semi-annual 

Te-st   oil    from    transformers    for    exciters,    auxiliaries,    station 

lighting  and  arc  machines — January  and  July. 
Change  oil  in  frequency   changers,   motor-generator  sets  and 

Nos.  4.  5,  6  and  7  exciters — June  and  December. 
Change  oil  in  machine  oil  switches — February  and  .\ugust. 
Test  oil  from  feeder  regulators — January-  and  July. 
Test  oil    1 1,000-volt,  60-cycle  transformers  January*  and  July. 
Change  oil  in  brush  arc  machine  and  motors — 'first  Monday — 

January  and  December. 
Test  oil — Solvay  transformers  January  and  July. 
Solvay  substation,  60,000-volt  and  1 1,000-volt  apparatus,  clean 

and  repair — May  and  October. 
Test  oil  substation  transformers — East  Syiacuse  and  Liverpool — 

January  and  July. 
Inspect  transformer  vaults. 


*  Crane  operator  only. 


**  Crane  operator  and  electrician. 
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RECORD  SYSTEMS  ARE  NECESSARY  FOR  THE  PROPER  ANALYZING  OF  TROUBLES  TO  REDUCE  SERVICE  INTERRUPTIONS 
On  the  left  is  a  maintenance  and  repair  report.     The  back  Is 


the  same  as  tiie  front,  with  the  exception  that  tlie  heading  "Re- 
pairs and  Replacements"  becomes  "Cleaning  and  Inspecting."     On 


the  right  is  a  "Daily  Maintenance  Report"  These  reports  are 
entered  on  the  maintenance  and  repair  report  if  the  Information 
is  considered  valuable  enough  for  permanent   record. 


superseded  by  a  system  of  prevision,  provision  and 
supervision. 

The  first  step  in  the  problem  is  to  realize  the  neces- 
sity of  a  plan  of  systematic  inspection.  .In  the  second 
place,  a  carefully  prepared  time  schedule  of  the  details 
of  the  inspection  should  be  laid  out.  Finally,  the  re- 
sponsibility for  carrying  out  the  schedule  must  be  placed 
in  the  hands  of  a  competent  person  whose  duty  it  must 
be  to  see  that  the  inspections  are  made  and  duly  re- 
ported. The  men  who  are  associated  with  him  must  be 
impressed  with  the  fact  that  the  work  they  have  under- 
taken is  important  and  must  not  be  neglected. 

The  frequency  of  inspection  on  a  given  piece  of 
apparatus  can  best  be  judged  by  asking  the  following 

TABLE  II— FREQUENCY  OF  INSPECTION  VISITS  FOR  AN  1 1,000-VOLT 

STEP-DOWN  SUBSTATION 

This  work  is  also  scheduled  by  days  as  in  Table  I 

DAILY 
Inspect  motor -driven  rheostats. 
Test  feeder  regulators. 

WEEKLY 
Inspect  motor -driven  rheostats  and  circuit  breakers.  ■ 
Clean  feeder  regulators. 

Inspect  feeder  regulators,  transfer  bus  and  switches. 
Clean  battery-chargirg  set. 
Inspect  battery-charging  set. 

Clean  and  inspect  station  auxiliary  transformers  and  switchboard. 
Clean  and  inspect  storage  batteries. 

Clean  and  inspect  arc  tubs,  rectifiers  and  arc  switchboard. 
Inspect  arc  tubs,  rectifiers,  arc  switchboard  and  arc  oil  switche.". 
Inspect  station  manholes  and  subway. 
Clean  and  inspect  f requeue,  changers. 
Inspect  frequenc    changers. 
Clean  air  compressor  and  motor. 
Inspect  air  compressor  and  motor. 

Inspect  benchboard,  2,500-volt  board  and  exciter  board. 
Inspect  2,300-volt  bus  and  disconnect  switches. 
Inspect  and  clean  exciters  I,  2,  3. 

MONTHLY 
C'ean  and  inspect  lightning  arresters. 

Clean  and  inspect  I  1,000-volt  oil  switches — second  and  third  Tuesday. 
Clean  and  inspect  2,300-volt  oil  switches. 
Clean  and  inspect  compensators. 
Inspect  1 1, 000-12, 300-volt  transformers. 
Inspect  station  auxiliary  transformers  and  switchboard. 
Clean  oil  and  repair  crane  and  equipment. 
Blow  out  frequency  changers. 

Clean  and  repair  solenoid-,  perated  field  switches — first  Tuesday. 
Inspect  Terrill  regulator. 

Test  all  1 1  ,ODO-volt  switches  by  tripping  relays — second  Saturday,  Januarj-,  April, 
etc. 

BIMONTHLY 
Clean  and  repair  solenoid-operated  field  switches,  February,  April,  etc, 

SEMI-ANNUAL 
Change  oil  in  frequency  changers. 

Inspect  and  change  oil,  if  necessary,  in  frequency  changers  and  oil  switches. 
Oil  test  transformer  banks. 
Oil  test  feeder  regulators. 

Oil  test  1 1,000-volt  compensators,  29th,  30th  or  31st  of  January  and  July. 
Oil  test  station  Ught  and  power  transformeis,  29th,  30th  or  31st  of  January  and 

July. 
Clean  and  wipe  insulators,  bus  compartment  current  transformers,  potential 

transformers,  etc.,  1 1,000-volt. 
Clean  1 1,000-volt  transformers. 


questions:  (1)  How  important  is  this  piece  of  apparatus 
to  the  system?  (2)  Is  it  susceptible  to  frequent  trouble? 
(3)  Does  its  location  permit  frequent  or  infrequent 
inspections?  (4)  Does  the  system  of  operation  permit 
an  inspection  without  interruption?  An  analysis  of 
these  questions  will  usually  determine  how  often  it  is 
necessary  and  practicable  to  inspect  apparatus. 

The  first  point,  the  importance  of  the  apparatus  to 
the  system,  may  not  be  a  deciding  factor  in  determining 
the  frequency  of  inspection,  because  the  second  point, 
susceptibility  to  trouble,  might  indicate  that  frequent 
inspections  would  be  a  waste  of  time.  The  fact  that 
apparatus  cannot  be  inspected  without  interruption  of 
service  is  a  point  that  often  outweighs  all  others.  It  is 
sometimes  possible  to  take  care  of  such  inspections  at 
times  of  reduced  load  such  as  Sunday  operation.  By 
reference  to  Table  I  it  will  be  noted  that  certain  work 
is  definitely  scheduled  for  that  day. 

It  has  become  increasingly  evident  during  the  last 
few  years  that  station  design  should  actually  take  into 
consideration  the  inspection  schedules  which  will  neces- 
sarily have  to  be  adopted  if  the  equipment  is  to  be 
properly  maintained.  Spare  capacity,  transfer  buses, 
ease  of  accessibility  and  many  such  points  are  very 
important  considerations  in  design  which  later  affect 
the  inspection  schedules. 

However,  a  station  as  a  rule  must  be  taken  as  it  stands 
and  maintenance  and  inspection  schemes  must  be  ar- 
ranged accordingly.  For  an  old  station  it  is  possible  to 
improve  the  maintenance  problem  by  careful  analysis 
of  all  troubles  and  the  laying  out  of  schedules  as  de- 
scribed. 

The  system  employed  by  the  Syracuse  Lighting 
Company  calls  attention  to  the  necessity  for  definite 
methods  of  inspection  procedure  in  all  central-station 
systems. 

Hydro-Electric  Progress  in  Italy 

THE  United  States  Commercial  Attache  at  Rome 
reports  that  whereas  in  1915  Italy's  electric  power 
resources  amounted  to  2,500,000,000  kw.-hr.  per  annum, 
they  now  approximate  4,000,000,000  kw.-hr.  During  the 
five  years  from  1915  to  1920  hydro-electric  plants  yield- 
ing 265,000  hp.  were  completed,  and  plants  now  under 
construction  will  yield  400,000  additional. 

In  these  new  undertakings  it  is  estimated  that  ap- 
proximately $400,000,000  (at  old  rates  of  exchange) 
will  be  invested. 
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Industrial  Load  Reaches  Low  Level 
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ELECTRIC  LIGHT  AND  POWER  COMPANIES  REPORT  DECREASED  OUTPUT  BUT  INCREASED  REVENUE  DURING  FEBRUARY 


K 


ETURNS  received  for  the  month  of  Febru- 
ary by  the  Electrical  World  from  central 
generating  companies  representing  76  per 
cent  of  the  installed  rating  of  the  country 
indicate  that  the  industrial  depression  prevailing 
throughout  the  nation  reached  a  low  level  during  that 
month.  Reports  from  some  sections,  however,  point 
to  considerable  increase  in  power  requirements  by 
cei-tain  industries  over  those  reported  for  January. 
The  average  daily  output  of  the  light  and  power  plants 
in  the  aggregate  was  about  1,600,000  kw.-hr.  below 
that  of  January,  but  this  decrease  is  attributed  in  large 
part  to  the  advancing  season  and  consequent  decrease 
in  lighting  requirements.  Gross  daily  revenue  received 
from  sale  of  energy  during  February  was  about  5  per 
cent  in  excess  of  that  reported  for  January,  and  only 
a  fraction  of  1  per  cent  below  the  record  earnings 
reported  in  December.  The  average  daily  operating 
and  maintenance  expenses,  however,  were  about  7  per 
cent  above  those  reported  for  January,  giving  in  gen- 
eral a  resulting  operating  ratio  during  February 
slightly  above  that  indicated  by  the  January  returns. 
A  similar  increase  in  the  operating  ratio  was  reported 
for  the  same  period  in  1920. 

Increased  activity  in  the  boot  and  shoe  manufactur- 
ing industry  and  definite  improvement  in  textile-mill 
operations  over  those  of  January  were  prevalent 
throughout  New  England  during  February.  Several 
other  important  industries,  however,  decreased  their 
operations  below  those  of  January,  with  the  result 
that  the  electrical  energy  so'd  to  power  customers  in 
this  section  was  probably  about  the  same  as  during 
Januarj-.  The  average  daily  output  of  the  central  gen- 
erating stations  of  New  England  decreased  about  30,000 
kw.-hr.,  due  probably  in  large  part  to  decreased  light- 
ing requirements. 

During  February   the   iron   and   steel   mills  reported 


TABLE  I— 

CENTRAL-STATION  RETURNS  FOR  TWELVE  MONTHS 

Per- 

Per- 

cent- 

Kw.-Hr. Output 

cent- 

Energy 

age  of 

In- 
stalled 

(Companies  Reporting) 

ageo, 
stalled 

(Companies  Reporting) 

Rat- 

Per 

Rat- 

Per 

ings 

1920 

1919 

Cent 

ings 

1920 

1919 

Cent 

Repre- 

Thousands 

Thousands 

In- 

Repre- 

Thou- 

Thou- 

In- 

sented 

crease 

sented 

sands 

sands 

crease 

Mar. 

70 

2,698.890 

2,103,587 

28  0 

65 

$46,155 

$36,840 

25.0 

April 

70 

2,603,692 

2,098,559 

24  1 

65 

45.547 

36.541 

24.5 

M»v 

70 

2,631,560 

2,179,916 

21   2 

65 

43,888 

35,512 

23.4 

71 

2,630,831 

2,175,645 

20  2 

66 

44,434 

35,528 

24.5 

Julv 

71 

2,677,131 

2,234  215 

20  0 

66 

46,608 

36,265 

28.5 

Aug. 

71 

2,769.175 

2,303,099 

20.1 

66 

47,410 

36,713 

29.1 

Sept. 

71 

2,734,179 

2.327,460 

17.4 

66 

49,224 

38,209 

28.5 

Oct. 

71 

2.797,625 

2.499,488 

11.9 

66 

51,370 

41,055 

25.1 

Nov. 

71 

2.741,705 

2.503.402 

9  6 

66 

54,620 

44,711 

22.0 

Dec. 

71* 

2,792,554 
1921 

2.648.746 
1920 

5.4 

66* 

57,697 
1921 

48,580 
1920 

18.6 

76t 

2,803,241 

2  967.611 

-5  5 

70t 

59,486 

51,276 

15.9 

Feb. 

76t 

2,499,412 

2,700,629 

7.4 

in 

56,450 

48,755 

15.7 

Per- 
cent- 
age of  I 
In- 

.stalled 
I   Rat- 
ings 


Operating  and 

Maintenance 

Expenses 

(Compames  reporting) 


OPERATING  RATIO 


1921 
Thou 
Repre-  sands  of 
sented  Dollars 


Jan. 
Feb. 


40       14.620 
43       !5.165 


1920      1  Per    Steam  Plants 
Thou-     Cent 

sands  of     In-      

Dollars   crease    1921       1920 


13,150 
13.687 


111.2 
110.8 


56,3 
55  7 


Hydro  Plants 


1921 


55.5    26.8 
54.61   24.2 


27.0 
25.5 


Combined 

Syatems  of 

Steam  and 

Hydro 


1921 


38.7 
41.7 


1920 


46.5 
48.0 


*  Includes  estimates  for  thirty-seven  companies,  representing  4.3percentof  the 
total  installed  rating  of  all  central  stations. 

t  Includes  e-stimate.s  for  thirty-four  companies,  representing  1 1  per  cent  of  the 
total  installed  rating  of  all  central  stations. 

t  Includes  estimates  for  seventy-four  companies,  representing  19.5  per  cent  of 
the  total  installed  rating  of  all  central  stations. 

the  greatest  curtailment  in  operations  of  all  the  primary 
industries.  Judged  by  the  decrease  in  number  of  men 
employed,  operations  in  this  industry  showed  a  curtail- 
ment under  Januar>'  of  about  7.3  per  cent.  However, 
the  decreased  energy  requirements  by  the  iron  and  steel 
industries  of  the  Atlantic  States  were  offset  to  a  large 
extent  by  material  increases  in  operations  in  the  auto- 
moH'e,  textile,  leather  and  lumber  industries  of  this 
section.    In  the  South  Atlantic  States  the  textile  Indus- 


May  7,  1921 


ELECTRICAL     WORLD 


1047 


TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


11 

New  England  States 

11 

CO  C 

Atlantic  States 

n  a 

si 

North  Central  States 

South  Central  States 

11 
^1 

Pacific  and  Mountain 

States 

tit 

"k 

Month 

1920 

1919 

a  C 

o« 

1920 

1919 

^1 

1920 

1919 

Si 

1920 

1919 

Sn 

oS 

1920 

1919 

^1 

ss 

Thou- 

Thou- 

a^ 

Thou- 

Thou- 

Thou- 

Thou- 

"= 

Thou- 

Thou- 

Thou- 

Thou- 

sands 

sands 

cs 

sands 

sands 

sands 

sands 

sands 

sands 

CS 

sands 

sands 

F 

1^ 

Ph-i 

fifl 

¥ 

P," 

Mar.... 

82 

198,603 

148,512 

33  7 

64 

897,327 

711,828 

26.0 

74 

913,659 

711.761 

28.1 

56 

137,306 

102,545 

33.6 

79 

551.995 

428,941 

28.6 

April. . . . 
Afay.... 

K2 

187.174 

144,922 

79  1 

65 

883,264 

701,778 

25  9 

74 

857,467 

687,751 

24  7 

56 

135,140 

99,877 

35  2 

79 

540,647 

464,231 

16  7 

H 

82 

188,566 

148,186 

77   5 

65 

854,631 

711,276 

20  0 

74 

862,127 

700,095 

23  5 

56 

137,779 

98,815 

J9   2 

79 

588,457 

521,544 

12.6 

fJ 

82 

189.934 

149.607 

76  5 

66 

865,714 

721,688 

19  9 

74 

855,013 

681,780 

25  5 

56 

132,733 

99,660 

(3   2 

79 

587,437 

522,901 

12.2 

iU 

July 

«2 

190,668 

159,000 

70  n 

66 

881,241 

714,485 

23  5 

74 

841,351 

702,302 

19  7 

56 

138,937 

106,460 

iO.l 

79 

614,934 

551,959 

13.4 

o 

82 

194,028 

171.002 

13  5 

66 

905,170 

728,097 

24  2 

74 

891,712 

750,787 

18,6 

56 

147,082 

111,573 

32.0 

79 

631,183 

541,640 

16.5 

Sept.  . . . 

82 

194,730 

170,593 

14   1 

66 

905  872 

758,737 

19  5 

74 

878,237 

758,017 

15  9 

56 

147,524 

113,649 

30.0 

79 

607,816 

526,464 

15.5 

Oct 

82 

196.310 

191,132 

2  7 

66 

964.739 

841,694 

14  5 

74 

896,241 

817,757 

9  5 

56 

157,267 

126,769 

24.1 

79 

583,068 

522,136 

11.7 

Nov 

82 

193,231 

183,624 

5  4 

66 

953,436 

825,011 

15   5 

74 

895.229 

861,352 

10  5 

56 

144,889 

125,438 

15  0 

79 

554,920 

507,977 

9.2 

Dec 

82 

210,494 

227,403 

-7.4 

66 

969,909 

917,945 

5.7 

74 

903,628 

852,264 

5.9 

56 

140,485 

133,419 

5.3 

79 

568,038 

517,715 

9.6 

t 

1921 

1920 

1921 

1920 

1921 

1920 

1921 

1920 

1921 

1920 

^ 

Jan 

81 

199.046 

247.800 

-197 

77 

1,005,566 

1,043,650 

-3.7 

73 

897,076 

980,159 

-8.5 

62 

144,936 

145,336 

-0.3 

81 

556,617 

550,666 

U.I 

1  Feb 

81 

178.694 

216,890 

-17.6 

77 

886.578 

948.043 

-6.5 

73 

845,105 

896,318 

-5.7 

63 

132.290 

132  544 

-0.2 

81 

456  745 

506,834 

-9.9 

1920 

1919 

1920 

1919 

1920 

1919 

1920 

1919 

1920 

1919 

Mar 

82 

$5,136 

{4.044 

27  0 

63 

$17,696 

$14,299 

23.7 

57 

$13,270 

$10,469 

26.5 

54 

$2,910 

$2,287 

27.8 

79 

$7,148 

$5,741  24.2 

April 

RIay.... 

82 

5,087 

3,943 

29  0 

64 

17,700 

14,383;23.5 

57 

12,690 

10,042 

26.9 

54 

2.952 

2.181 

35.2 

79 

7,118 

5,992 

19.2 

a 

82 

4,897 

3,741 

30   1 

64 

16,624 

13,631 

21.9 

57 

12,471 

9,853 

26.8 

54 

2,829 

2,140 

32  0 

79 

7,067 

6.147 

15.1 

June .... 

82 

4,948 

3.778 

30  5 

65 

16,525 

13,449 

22.1 

57 

12,412 

9,776 

26.9 

54 

2.849 

2.127 

33.9 

79 

7,700 

6.398 

20. 5 

P 

July 

82 

5,009 

3.802 

28  5 

65 

16,899 

13,438 

25.5 

57 

12,822 

9,793 

30.9 

54 

2.747 

2.194 

35.0 

79 

9,131 

6,948 

31.5 

> 

Aug 

82 

5,075 

4,093 

24  0 

65 

17,210 

13,731 

25  9 

57 

13,497 

10,151 

32.9 

54 

3,168 

2,281 

38.1 

79 

8,460 

6,457 

31.1 

Sept.  . . . 

82 

5,409 

4,296 

25  9 

65 

18,081 

14.456 

24.5 

57 

13,834 

10,522 

31.5 

54 

3,262 

2,386 

36.5 

79 

8,638 

6,549132.0 

Oct 

82 

5,675 

4,623 

22  7 

65 

19,201 

15.722 

22.0 

57 

14,458 

11,667 

lis 

54 

3,504 

2,551 

37.3 

79 

8.532 

6,492 

31.5 

Nov 

87 

5,898 

5,017 

17   5 

65 

20,938 

17,119 

22  2 

57 

15  158 

12,561 

20  t 

54 

3,853 

2,910 

32,4 

79 

8,775 

7,10< 

23.5 

Deo 

82 

6,548 

5,744 

14.0 

65 

22,332 

19,149 

16.7 

57 

16004 

13.142 

21.8 

54 

3,722 

3,113 

19.8 

79 

9,091 

7,432 

22.3 

1921 

1920 

1921 

1920 

1921 

1920 

1921 

1920 

1921 

1920 

Jan 

81 

6,457 

6,243 

3  7 

74 

22,213 

19.226 

16.2 

59 

17.345 

14.777 

17.5 

62 

4,155 

3,484 

19.3 

81 

9,316 

7,546 

23.4 

[Feb 

81 

5,924 

5,728 

3.5 

74 

21,169 

18.023 

17.2 

59 

16,842 

14,436 

16.8 

62 

3,971 

3.328 

19.3 

81 

8,544 

7,240 

17.8 

OPERATIN 

G  e: 

XPENSI 
1921 

:}S: 
1920 

1921 

1920 

1921 

1920 

1921 

1920 

1921 

1920 

Jan 

14 

$1,098 

$1,288 

-147 

48 

$6,400 

$5,437 

17  t 

^8 

$3,972 

$3,488 

13.1 

37 

$1,027 

$916 

12.1 

54 

$2,135 

$2,03C 

5  2 

Feb 

35 

1,070 

1.240 

-13.7 

53 

6,825 

5,929 

15. 0 

29 

3,997 

3,484 

14.6 

44 

1.232 

1,065 

15.7 

55 

2,041 

1.969 

3.6 

try  consumes  about  41  per  cent  of  the  energy  sold  by 
light  and  power  companies,  and  this  industry  repoi'ted 
about  250,000  more  spindles  active  during  Februarj' 
than  during  January.  Moreover,  the  lumber  mills  of 
the  South,  which  purchase  more  than  5  per  cent  of 
the  electrical  energy  sold  to  power  customers  in  that 
section,  reported  that  operations  in  that  industry  had 
increased  from  51.5  per  cent  below  normal  in  January 
to  only  35.5  per  cent  below  normal  in  February.  As 
a  result  of  these  conditions,  together  with  a  falling 
off  in  the  lighting  load,  the  daily  output  of  the  light 
and  power  companies  of  the  Atlantic  States  was  only 
about  2  per  cent  below  that  of  January. 

In  the  North  Central  States  two  opposite  conditions 
were  presented  by  two  of  the  chief  consumers  of  elec- 
trical energy  in  that  section,  the  iron  and  steel  industry 
and  the  automobile  and  allied  industries.  The  iron  and 
steel  mills  of  this  section  were  operating  at  near  10 


per  cent  below  January,  while  the  automobile  industry 
as  a  whole  increased  operations  by  almost  20  per  cent 
over  those  of  January.  The  prevailing  ti-end  in  this 
section  during  February  was  toward  increased  activity 
except  in  a  few  industries.  These  increased  activities 
were  reflected  in  an  increased  daily  output  for  the 
central  generating  stations  of  more  than  1,700,000 
kw-.-hr. 

The  Mountain  and  Pacific  States  reported  a  larger 
decrease  in  central-station  output  for  January  than  any 
other  section,  about  9  per  cent.  A  slowing  down  in  in- 
dustrial activities  was  reported  from  all  parts  of  this 
section,  which  was  to  be  expected  as  a  reflection  of  the 
depression  existing  in  the  East.  The  largest  decreases 
in  electrical  energy  requirements,  however,  were 
reported  by  the  Mountain  States  and  were  due  to  a  low 
ebb  in  both  mining  activities  and  operations  by  urban 
industries. 


T.\BLE  III— AGGREGATE  OPERATING  RATIO  OF  COMPANIES  REPORTING  DATA  MONTHLY  TO  THE  "ELECTRICAL  WORLD" 

New  England  States 

Atlantic 

States 

North  Central  States 

South  Central  State.'; 

Mountain  and  Pacific 
States 

'Type  of  Generating  Plant  and 
Month 

1921 

1920 

.\verage  for 
Y'ear 

1921 

1920 

\verage  for 
Y'ear 

1921 

1920 

-Average  for 
Year 

1921 

1920 

-\verage  for 
Y"ear 

1921 

1920 

-\verage  for 
Y'ear 

1921 

1920 

1921 

1920 

1921 

1920 

1921 

1920 

1921 

1920 

Sleam  Plants: 

54  0 
54  3 

26  5 
30.1 

45,3 
44,3 

60  8 
59.5 

35.2 
46.5 

53  5 
60  0 

54.0 
54  2 

26.5 
26  8 

45  3 
44  7 

60.8 
60  3 

35  2 
35.6 

53  5 
58  8 

53  5 

52  3 

21.2 
20.1 

45.3 
43.4 

50.9 
53.6 

21.2 
20.6 

48.1 
43.8 

53.5 
52.8 

21   2 
20.7 

45.3 
44.4 

50.9 
52.1 

21.2 
20.9 

48   1 
45.9 

61.5 
63.1 

25.0 
26.1 

42.8 
43.2 

62.1 
58   1 

20.8 
29  3 

44.8 
50  9 

61.5 

62.3 

25  0 
25.6 

42  8 

43  1 

62.1 
60.2 

20.8 
25   1 

44  8 
50  0 

54  0 
59  8 

26  4 
28  6 

38  6 
41   7 

54  7 
50  0 

20  1 

21  4 

46  6 
38  6 

54  0 
57  0 

26,4 
27  4 

38  6 
40  5 

54.7 
50  8 

20.1 
20.5 

46.6 
42,0 

69  0 
60.2 

28.4 
25.7 

350 
39  2 

60  5 
60  3 

27.9 
28  5 

45  5 
44  0 

69.0 
64.3 

60  5 

60  3 

Hydro  Plants: 

28  4    27.9 

27.2    28.2 

Combined  Systems  of 
Steam  and  Hydro 
Plants: 

35.0    45.5 

37.0    44.7 
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Readers'  Views  and 
Commeiits 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Electrical  Importance  of  the  Southwestern  States 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  studying  the  summary  of  the  "Electrical 
Importance  of  the  Various  States"  in  the  March  19  issue 
of  the  Electrical  World  the  writer  was  forcibly 
impressed  with  the  peculiar  position  occupied  by  the 
States  of  Arizona  and  New  Mexico.  These  two  states, 
which  actually  have  a  very  high  ratio  of  kilowatt-hours 
per  capita,  are  shown  as  almost  a  negligible  factor.  In 
the  majority  of  the  states  the  output  of  the  central 
stations  is  vastly  greater  than  the  combined  output  of 
the  isolated  plants  and  the  isolated  plants  have  a  com- 
paratively small  installed  capacity  when  compared  with 
the  central  stations.  In  the  Southwestern  States,  how- 
ever, the  reverse  is  true.  The  largest  and  most  modern 
plants  are  installed  by  companies  which  use  the  bulk 
of  the  power  generated  in  their  own  processes  and 
usually  carry  the  utility  load  of  the  community  as  a  con- 
venience for  their  employees. 

On  the  basis  of  the  1919  output,  which  marked  a 
period  of  severe  restriction  in  the  production  of  copper, 
there  were  a  number  of  companies  in  these  states  that 
produced  far  more  power  in  the  course  of  the  year  than 
the  total  reported  sold  for  power  purposes.  In  fact, 
several  of  these  plants  generated  more  than  the  com- 
bined power  sold  in  the  state  for  both  light  and  power. 
These  plants  are  not  large  in  comparison  with  many  of 
the  central  stations  in  other  sections,  comparatively  few 
of  them  being  of  sufficient  capacity  to  justify  the  use  of 
units  larger  than  10,000  kw.  capacity,  although  a  good 
many  require  units  of  5,000  kw.  to  7,000  kw.  The  load 
factor  is  very  high.  In  normal  times  a  variation  of  20 
per  cent  in  twenty-four  hours  is  unusual,  and  this 
variation  is  frequently  caused  by  hoisting  loads  with 
regular  cycles  and  can  be  provided  for.  With  a  steady 
load  and  small  peaks,  the  plant  investment  is  small  in 
comparison  with  the  total  annual  output,  and  power 
costs  are  on  a  comparative  basis  with  many  larger  plants 
operating  on  a  lower  load  factor.  From  this  point  of 
view  the  relative  electrical  importance  of  these  states 
cannot  be  measured  by  the  output  of  the  central  stations 
alone.  This  is,  of  course,  true  in  any  state,  but  not 
nearly  to  such  an  extreme. 

Regarding  future  possibilities,  the  central  and 
northern  portions  of  these  states  have  considerable 
potential  hydro-electric  development,  but  these  water- 
power  sources  are  mainly  in  verj'  inaccessible  locations 
and  will  be  costly  in  development.  A  large  portion  of 
the  power  now  being  used  is  generated  from  the  waste 
heat  of  the  smelters,  and  this  will  hardly  be  supplanted 
by  purchased  power.  The  mines  are  in  very  rough 
country  and  are  widely  separated.  Very  little  additional 
load  can  be  expected  along  the  lines,  except  possibly 
extensive   railway   electrification.      The   long    distances 


and  density  of  traffic  will  hardly  warrant  the  expendi- 
ture under  present  conditions. 

In  all  probability  the  development  of  these  water 
powers  will  be  slow,  and  the  electrical  importance  of 
these  states  will  for  a  long  time  lie  not  in  the  central 
stations  but  in  the  large  mining  companies. 

El  Paso,  Tex.  T.  H.  Arnold. 

[In  preparing  tabulations  and  maps  no  effort  was 
made  to  include  the  energy  generated  by  private  plants. 
At  the  present  time  such  data  are  not  available  for 
the  entire  country,  but  they  are  being  rapidly  accu- 
mulated by  the  ELECTRICAL  WORLD  and  will  be  pub- 
lished as  the  survey  of  various  sections  is  completed. 
The  operations  of  the  central  generating  stations,  how- 
ever, are  believed  to  be  a  very  dependable  barometer  of 
the  status  of  electrical  development  in  the  various 
states. — Editor.] 


Cost  Estimate  for  60,000- Volt  Line 

To  the  Editor  of  the  Electrical  World  : 

Sir:  On  page  431  of  the  Feb.  19,  1921,  issue  of  the 
Electrical  World  the  estimated  cost  of  a  66,000-volt 
branch  line  is  given  in  detail.  It  is  noted  that  nothing 
is  included  in  the  estimate  to  cover  the  cost  of  survey- 
ing, engineering  and  overhead.  In  a  country  where 
clearing  costs  about  $700  per  mile  I  should  expect  that 
it  would  cost  about  $75  to  $200  per  mile  to  make  the 
survey.  In  general,  overhead  expenses,  including  engi- 
neering and  surveying,  run  from  10  to  20  per  cent  of 
the  cost  of  material  and  labor.  Since  the  estimate  given 
does  not  include  this  item  it  seems  to  me  that  it  does 
not  reflect  the  true  cost  of  the  line. 

Paul  P.  Ashworth, 
Distribution  Engineer. 
Utah  Power  &  Light  Company, 

Salt  Lake  City,  Utah. 


Hydro-Electric  Construction  in  Italy 

To  the  Editor  of  the  ELECTRICAL  World: 

Sir:  Every  now  and  then  American  readers  of  techni- 
cal publications  hear  about  wonderful  hydro-electric 
projects  which  should  accomplish  even  more  wonderful 
results.  Frank  W.  Chase's  letter  in  the  Electrical 
World  for  Jan.  8,  1921,  shows  the  natural  reaction  of 
an  engineer's  mind  against  all  the  nonsensical  exaggera- 
tion of  the  power  schemes  which  are  one  of  the  blessings 
of  the  aftermath  of  the  great  war. 

Projects  foolish  both  in  their  engineering  conception 
and  in  the  calculation  of  their  financial  possibilities 
have  been  springing  up  like  mushrooms  all  over  Europe, 
and  Italy  has  shared  this  experience  with  all  her 
neighbors.  It  is  said  that  engineers  of  important 
American  public  utility  corporations  have  come  hither 
on  a  wild-goose  chase  after  wonderful  sites  which  had 
the  only  drawback  of  being  already  leased  under  fran- 
chise to  other  companies,  and  it  is  certain  that  any 
person  who  has  suffered  such  disappointments  is  likely 
to  drop  European  power  schemes  like  a  hot  potato.  But, 
nevertheless,  there  are  a  number  of  very  important 
hydro-electric  projects  under  construction  in  Italy,  and 
a  few  are  of  such  magnitude  as  to  rank  among  the  lead- 
ing ones  in  the  whole  world. 

The  Adriatic  Electric  Power  Company  and  its  asso- 
ciated companies  are  building  what  may  be  considered 
one  of  the  most  important  installations  on  the  Continent. 
By  deflecting  the  Piave  River  into  the  Santa  Croce  Lake 
near  Belluno,  by  damming  the  Alpago  Valley  and  build- 
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ing  tunnels  and  pipe  lines,  this  company  will  be  able  to 
operate  six  power  plants  with  a  total  of  300,000  hp.,  the 
average  yearly  output  of  power  being  calculated  at  about 
650,000,000  kw.-hr.  Two  of  the  power  plants,  the 
Fadalto  No.  1  and  the  Nove  No.  1  installations,  are 
already  supplying  more  than  100,000.000  kw.-hr.  at 
55,000  volts  and  42  cycles.  By  the  end  of  this  year  the 
Fadalto  power  house  No.  2  and  the  San  Floriano  plant 
will  probably  be  completed,  adding  a  yearly  average  out- 
put of  120,000,000  kw.-hr.  The  transmission  voltages 
will  be  55,000  volts  and  110.000  volts,  42  cycles. 

By  1924  the  tunnel  from  Lago  Morto  to  Nove  will  be 
completed,  and  the  Nove  No.  2  plant  will  be  started, 
adding  90,000,000  kw.-hr.  yearly,  with  transmission  volt- 
ages as  above.  By  1926  the  Livenza  canal  and  power 
plant  will  be  put  in  operation,  adding  a  yearly  average 
output  of  150,000,000  kw.-hr.  By  1928  the  project  will 
be  definitely  completed  by  the  addition  of  new  pipe  lines 
and  tunnels  and  of  six  20,000-hp.  and  two  1,300-hp.  gen- 
erating units  in  the  existing  plants.  This  will  add  a 
medium  yearly  energy  output  of  225,000,000  kw.-hr. 

It  must  be  understood  that  a  rather  important  amount 
of  tunnel  work  is  responsible  for  the  length  of  the  con- 
struction period,  together  with  the  fact  that  all  this 
work  has  to  take  place  in  a  region  which  was  most 
severely  dealt  with  by  the  Austrians  during  the  war, 
and  where,  therefore,  electrical  construction  work  must 
go  hand  in  hand  with  general  reconstruction  work  of  a 
very  difficult  nature. 

The  members  of  a  committee  of  American  bankers 
and  business  men,  delegates  to  the  International  Cham- 
ber of  Commerce  convention,  were  truly  astonished 
when  they  were  shown  through  the  different  plants  and 
works  of  the  Santa  Croce  undertaking  in  July,  1920,  to 
find  that  every  nook  and  corner  was  alive  with  hustling 
construction  work  where  only  eighteen  months  before 
one  of  the  greatest  battles  of  the  war,  that  of  Vittorio 
Veneto,  had  been  fought  and  won. 

Other  Italian  companies  are  pushing  toward  comple- 
tion a  number  of  veiy  important  hydro-electric  projects, 
the  most  important  of  which,  after  those  of  the  Adriatic 
group,  is  no  doubt  that  of  the  Italian  Edison  General 
Electric  Company.  This  company  and  its  associated 
undertakings  have  in  construction  a  number  of  plants 
totaling  over  350,000  hp.  Then  there  is  the  Ovesca  de- 
velopment, which  makes  use  of  the  water  of  the  Introna 
Lake  and  of  the  artificial  reservoirs  of  Alpe  Cavalli  and 
Alpe  Campiccioli  to  operate  the  Rovesca  power  house 
(48,000  hp.,  130,000-volt,  42-cycLe  transmission),  and, 
further  down,  the  Pallanzeno  power  house  of  the  same 
capacity.  The  Mese  and  Truzzo  power  plants  of  the 
Cisalpine  Hydro-Electric  Power  Company  (an  Edison 
subsidiary)  will  total  200,000  hp.,  with  a  medium  annual 
output  of  280,000,000  kw.-hr.  The  Adamello  Electric 
Company  has  under  construction  the  Ozola  development, 
which  will  total  60,000  hp.,  with  a  medium  yearly  pro- 
duction of  115,000,000  kw.-hr.,  and  the  Salarno  and  Avio 
developments,  totaling  about  55,000  hp.,  with  a  yearly 
medium  output  of  140,000,000  kw.-hr. 

These  are  by  no  means  the  only  hydro-electric  plants 
under  construction  in  Italy.  Installations  of  between 
15,000  hp.  and  20,000  hp.,  of  which  there  are  more  than 
a  score  nearing  completion,  and  other  plants  under  con- 
struction of  lesser  power  have  not  been  considered. 

Lyman  George  Stucke, 

Secretary. 
Compagnia  Italo- Americana  di  Elettricita, 

Rome,  Italy. 


Sane  Safety  Versus  Insane  Safety 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  man  who  plays  absolutely  safe  seldom  gets 
very  far  ahead  in  the  world.  Usually  he  falls  behind 
and  is  a  failure  compared  to  the  normal  business  man 
who  takes  normal  business  risks.  The  man  who  occa- 
sionally runs  a  risk  may  lose  occasionally,  but  on  the 
whole  he  gains  more  than  the  man  who  tries  for  100 
per  cent  safety. 

The  campaigns  for  increased  safety  are  most  of  them 
sane,  and  most  of  them  have  accomplished  fine  results. 
The  following  examples  are  not  put  forward,  therefore, 
in  order  to  decry  the  safety  movement,  but  are  mei-ely 
to  point  out  that  service  and  sanity  are  the  really 
important  things  and  that  we  should  strive  for  safety 
only  when  on  the  whole  increased  safety  means 
increased  service  and  comfort. 

A  good  example  in  electric  work  is  the  question  of  a 
safe  voltage,  say  for  trolley  wires.  A  voltage  of  500 
may  kill  if  a  wire  drops  into  the  street.  So  may  220 
volts  and  so  may  100  volts  if  the  conditions  are  just 
right.  There  is  a  case  on  record,  or  at  least  current  in 
medical  circles,  where  2  volts  killed  a  patient  with  a 
weak  heart.  The  2  volts  was  on  an  exploring  lamp  in 
the  throat  near  the  nerve  centers  and  the  moist  mucous 
membrane  made  a  good  contact.  It  was  a  most  unusual 
accident,  but  it  shows  that  even  2  volts  is  not  a  100 
per  cent  safe  voltage,  and  it  is  clear  that  500-volt 
trolley  wires  are  not  100  per  cent  safe.  Yet,  is  not  500 
volts  a  proper  trolley  voltage  in  cities  in  spite  of  not 
being  100  per  cent  safe?  Again,  what  is  a  safe  speed 
for  an  automobile?  Is  there  not  some  danger  in  any- 
thing over  4  miles  an  hour,  the  speed  provided  by  the 
old  English  code  or  law  for  automobiles?  Yet  who 
wants  an  automobile  speed  that  is  100  per  cent  safe? 

One  hundred  per  cent  safety  is  an  absurdity.  What 
is  wanted  is  sane  safety,  which  may  be  sometimes  99.9 
per  cent,  sometimes  99  and  sometimes  90  per  cent.  It  is 
always  a  question  not  of  safety  alone  but  of  balancing 
advantages.  The  first  safety  precautions  and  some 
safety  campaigns  pay  well,  but  they  easily  get  beyond 
the  point  of  sanity. 

The  expressed  desire  for  100  per  cent  safety,  based 
on  the  plea  that  human  life  is  worth  any  number  of 
dollars,  may  be  merely  the  lazy-minded  excuse  of  the 
man  who  wants  to  put  something  over.  Sometimes  his 
scheme  is  good  in  itself.  For  instance,  the  block  signal 
system  on  railways  is  probably  worth  while,  the  steel 
railroad  car  is  probably  worth  while,  and  so  on.  On 
the  other  hand,  the  guard  wires  above  the  trolley  wire 
are  not  worth  while.  It  is  not  worth  while  to  force 
transatlantic  vessels  to  travel  in  pairs  or  with  convoys 
in  time  of  peace. 

We  want  sane  safety,  not  insane  safety.  We  don't 
want  to  spend  more  for  any  particular  kind  of  safety 
device  than  that  device  is  worth.  Even  if  it  will  save 
human  life,  yet  its  cost  may  be  such  that  the  same 
money  spent  in  some  other  way,  as  on  some  other  safety 
device,  may  save  still  more  human  lives  or  add  more  to 
human  happiness. 

For  any  safety  device  or  scheme  it  should  be  shown, 
first,  what  it  will  cost  and,  second,  what  it  will  accom- 
plish. If  it  will  accomplish  more  than  the  same  money 
and  same  effort  when  applied  in  some  other  way,  the 
cause  is  good  and  it  is  unnecessary  to  talk  100  per  cent 
.=afety  and   the   sanctity   of  life.  Kassandra. 

Boston,  Mass. 
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Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Effective  Street-Light  Switch 

AN  INEXPENSIVE  switch  to  use  where  110-volt 
.  lamps  for  decorative  lighting  in  parks  and  on 
bridges  are  to  be  turned  on  at  the  same  time  as  the 
street  arc  lights  is  shown  in  the  accompanying  illustra- 
tion.    The  solenoid  coils  with   their  yoke  were  taken 

from  an  old  arc  lamp, 
and  the  switch  is  part  of 
an  excess-demand  indi- 
cator. These  were 
mounted  on  slate  and 
connected  by  a  rod  hav- 
ing a  weight  A  on  it  to 
pull  the  switch  open. 
With  this  type  of  switch 
there  is  the  smallest 
amount  of  pitting  and 
friction  since  it  was  de- 
signed for  just  such  use. 
The  coils  are  connected 
in  series  with  the  arc 
circuit,  the  110-volt  cir- 
cuit being  connected  to 
binding  posts  B  and  C 
and  the  two  on  the  other 
side  not  shown.  Normally 
weight  .4  holds  the  switch 
open  by  gravity,  but  when  current  flows  through  the 
coils  the  yoke  pulls  up  the  rod  and  switch  arm,  holding 
the  switch  closed  as  long  as  current  flows  in  the  arc 
circuit. 

Laminated  cores  may  be  put  in  the  top  of  the  coils 
but  should  not  extend  down  far  enough  for  the  yoke 
to  hit  them,  and  the  laminations  should  be  tight  as 
vibration  might  be  objectionable.  The  two  circuits  can 
have  no  electrical  connection  even  if  the  coils  become 
grounded  as  bar  D  is  of  fiber.  The  switch  was  devised 
by  T.  F.  Breithaupt  of  the  Connecticut  Light  &  Power 
Company.  D.  A.  McNulty. 

Waterburv,  Conn. 


variation  has  been  found  in  the  temperature,  and  from 
a  careful  analysis  of  these  results  it  is  hoped  to  deter- 
mine what  relation  if  any  exists  between  temperature 
and  insulator  failures.  S.  R.  VAN  Drezer, 

Chief  Patrolman. 
Southern  California  Edison  Companv, 
Kern,  Cal. 


SWITCH    FOR   TURNING   ON 
LIGHTING  CIRCUIT 


Curve-Drawing  Thernionieters  to  Study 
Insulator  Failures 

IN  ORDER  to  determine  the  relation  between  tempera- 
ture and  failure  of  suspension  insulators  on  the 
150,000-volt  Big  Creek  lines  of  the  Southern  California 
Edison  Company,  four  curve-drawing  thermometers 
have  been  installed  at  points  along  the  line.  These  ther- 
mometers are  provided  with  weekly  charts  and  have  a 
temperature  scale  from  0  deg.  to  120  deg.  F.  Two  of 
the  instruments  have  been  placed  at  the  points  where 
the  maximum  number  of  insulator  failures  have  oc- 
curred, and  two  have  been  placed  at  those  points  where 
the  minimum  number  of  insulator  failures  have  oc- 
curred. 

Along  portions  of  this  line  as  much  as  60  deg.  F.  daily 


Convenient  Disconnecting  Switch 
for  Current  Transformers 

A  COMBINATION  of  two  disconnecting  switches 
with  a  short  horizontal  blade  across  the  upper 
terminals  to  short-circuit  them  makes  a  convenient 
arrangement  for  use  with  current  transformers.  The 
arrangement  is  shown  in  the  illustration  and  may  be 
made  up  with  any  manufacturer's  standard  disconnect- 
ing switch.  The  smaller  short-circuiting  blade  will 
require  special  castings  to  fit  the  standard  disconnect- 
ing terminals.  Current  transformers  connected  through 
such  an  arrange- 
ment can  be 
readily  cut  out 
of  circuit  for  re- 
pairs, and  meter 
testers  can  test 
current  trans- 
formers and  me- 
ters together  as 
a  unit  without 
the  necessity  of 
waiting  for 
night  or  Sunday 
hours  when  load 
conditions  will 
permit  interrup- 
tions to  service 
to  take  equip- 
ment out  of  cir- 
cuit. The  ar- 
rangement can 
be  easily  applied 
on  circuits  of 
any  voltage  and 
the  switches 
made  up  for  in- 
door or  outdoor 
use.  The  switch 
is  used  by  a  large 
Middle  Western 
company     as 

standard  equipment  on  customers'  substations  up  to 
27,000  volts.  No  means  has  been  developed  of  inter- 
locking the  short-circuiting  and  main  disconnecting 
switches  to  prevent  opening  the  circuit  until  the  short- 
circuiting  switch  has  been  closed,  though  a  simple 
mechanical  interlock  would  seem  easily  possible. 
Chicago,  111.  Field  Editor  Electrical  World. 
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CURRENT    TRANSFORMER   CONNECTED 

ABOVE   MAY    BE   SHUNTED  OUT 

WHEN  DESIRED 
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Graphic  Fomi  of  Records  for  Showing 
Cost  of  Testing  Meters 

IN  ORDER  to  show  at  a  glance  the  cost  of  meter  tests 
a  graphic  form  of  record  is  kept  by  the  Worcester 
(Mass.)  Electric  Light  Company.  This  record  shows 
the  number  of  meters  tested  monthly  and  the  cost  of 
testing  per  meter.  It  may  be  noticed  from  the  curves 
that  as  more  meters  are  tested  the  cost  of  testing  each 
meter  is  lower.  These  curves  are  plotted  from  the 
monthly  records  of  the  number  of  meters  tested.    George 
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COST    OF    METER    TESTS    AND    NUMBERS    TESTED    EASILY 
SEEN  FROM  THESE  CURVES 

M.  Hardy,  superintendent  of  the  company,  is  responsible 
for  the  development  of  these  charts. 

Similar  records  used  for  various  purposes  have  been 
described  in  previous  issues  of  the  Electrical  World 
and  more  will  be  published  later. 

Field  Editor  Electrical  World. 

Boston,  Mass. 


Economical  Use  of  Flashboard  Supports 
on  a  Curved  Dam 

A  SAVING  is  effected  at  the  stations  of  this  company 
at  Turners  Falls  by  making  the  pipes  which  sup- 
port flashboards  11  ft.  long,  thus  making  it  possible  to 
use  them  three  times.  When  the  spring  high  water  of 
the  Connecticut  River  falls  sufficiently  to  enable  the 
total  flow  of  the  river  to  be  taken  through  the  wheels 
and  floodgates,  flashboards  are  installed  on  the  curved 
dam  at  this  development.  These  boards  are  supported 
by  3.5-in.  iron  pipes.  The  pipes  are  purchased  in  22-ft. 
lengths  and  are  cut  in  half.  On  them  are  bolted  2-in. 
X  4-in.  hemlock  nailing  strips,  to  which  the  flashboards 
are  nailed.  The  pipes  are  set  in  sockets  in  the  dam 
2  ft.  deep  and  7  ft.  of  flashboards  are  maintained.  If 
the  pipes  are  bent  over  once,  the  2-ft.  portion  in  the 
socket  is  cut  off  and  the  remaining  9  ft.  are  used  over 
again. 

If  the  pipes  are  bent  a  second  time,  they  are  2  ft. 
shorter  than  is  required,  and  in  the  top  of  the  pipe  a 
wooden  plug  is  inserted,  the  latter  being  made  by  turn- 
ing down  a  4-in.  x  4-in.  hardwood  stick.  Even  with  a 
recent  pipe  cost  of  85  cents  per  foot,  the  cost  per  year 
is  not  heavy  on  account  of  this  triple  use,  and  in  most 
years  it  is  possible  to  remove  the  pipe  with  virtually 
no  loss. 

In  erecting  the  flashboards  the  pipes  are  flrst  inserted 
in  the  sockets.  A  ranger,  consisting  of  4-in.  x  4-in. 
hardwood  timber,  runs  the  entire  length  of  the  dam  and 
about  5  ft.  above  the  crest.  This  is  attached  to  the 
pipes  by  U-bolts.     Braces  are  placed  under  the  ranger 


and  against  the  pipe,  being  set  against  solid  iron  pins 
on  the  crest  of  the  dam.  These  pipes  with  7  ft.  of  board 
are  figured  to  fail  without  any  bracing  when  the  water 
is  6  in.  over  the  top  of  the  boards,  and  experience  shows 
that  they  fail  at  about  this  height. 

As  the  water  begins  to  rise  in  the  fall  the  braces  are 
not  removed  because  there  is  no  ice  and  there  is  insuf- 
ficient rubbish  in  the  river  to  cause  damage.  The  boards 
are  stripped  off  and  the  water  is  allowed  to  flow  between 
the  pins.  No  braces  or  rangers  are  removed.  After 
high  water  passes  the  boards  are  replaced  and  are 
usually  not  touched  during  the  winter.  In  spring,  when 
the  river  breaks  up,  the  heavy  ice  in  the  pond  above  the 
dam  makes  it  necessary  to  strip  off  all  the  rangers, 
braces  and  pins.  When  the  rise  of  water  starts  the 
braces  are  removed  to  make  sure  that  the  water  will 
not  back  up  too  far.  The  boards  are  removed  to  the 
crest  and  the  pins  and  rangers  taken  off  to  give  a  clear 
crest  when  the  water  reaches  a  height  that  requires  the 
removal  of  all  flashboard  equipment. 

C.  I.  Hosmer, 
Hydraulic  Engineer. 
Turners  Falls  Power  &  Electric  Light  Company, 

Turners  Falls,  Mass. 


Gate-Opening  Indicator  Used  for 
Indicating  KUowatts 

AGATE-OPENING  indicator  is  employed  to  meas- 
ure the  kilowatt  output  of  an  isolated  hydro-electric 
plant  in  which  there  was  no  indicating  wattmeter  in- 
stalled to  measure  the  power.  Because  a  new  plant 
is  to  be  built  in  the  near  future  it  was  not  desired  to 
purchase  any  equipment  for  the  present  one  as  it  will 
be  dismantled.  However  it  was  necessary  to  measure 
the  kilowatt  output,  approximately,  and  the  method  men- 
tioned was  found  nearly  enough  satisfactory. 

A  portable  wattmeter  was  obtained  and  its  perform- 
ance recorded  on  a  paper  disk  pasted  on  the  gate-opening 
indicator  of  a  2,500-ft.-lb.  special  Lombard  governor. 
Lost  motion  in  the  connections  and  between  the  gover- 
nor and  gate  was  found  to  be  negligible,  as  also  was  the 
small  clearance  in  the  meshing  of  the  pinion  and  "rack" 
by  which  the  pointer  on  the  indicator  is  driven.     The 


As  Gate-Opening  Indicator 


Ab  Kw.  Indicator 


CHART   CALIBRATED   IN    KILOWATTS   WAS   PASTED   ON   DIAL  OF 
GATE-OPENING   INDICATOR 

portable  indicating  wattmeter  was  retained  for  two 
days  following  the  recording  of  the  chart,  during  which 
an  average  of  the  various  load  changes  occurred.  This 
little  governor,  kept  in  first-class  condition,  is  very 
sensitive  and  steady  in  its  actions.  The  two  days'  check- 
ing showed  no  appreciable  change.  R.  W.  Loyd, 

Electrical  Engineer. 
Florence  Silver  Refining  Company, 
Ainsworth,  B.  C,  Canada. 
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Size  and  Type  of  Condenser  Required 
for  Small  Plants 

IN  NEARLY  all  power  plants  surface  condensers 
should  always  be  used  unless  the  cooling  water  is 
particularly  good  for  boiler  feed,  which  is  not  often 
the  case.  By  the  use  of  surface  condensers  condensed 
steam  becomes  available  for  boiler  feed,  which,  unless 
the  condenser  leaks,  is  pure  distilled  water  and  will  not 
scale  up  the  boiler  tubes.  Consequently  boilers  may  be 
run  for  longer  periods  between  cleanings  and  fewer 
tube  failures  will  result.  But  surface  condensers  are 
more  expensive  and  jet  condensers  are  often  put  in  to 
reduce  the  initial  investment.  With  this  condenser  the 
cooling  water  mixes  with  the  condensed  steam,  and  usu- 
ally all  is  thrown  away  unless  the  condensing  water 
is  very  good. 

With  surface  condensers  the  amount  of  surface  is 
usually  based  on  a  condensation  of  about  7  lb.  of  steam 
per  square  foot  of  surface  per  hour,  or  about  1.6  sq.ft. 
of  surface  per  kilowatt  of  rating.  For  instance,  for  a 
12,500-kw.  generator  this  amounts  to  20,000  sq.ft.  A 
modern  turbine  of  this  size  designed  for  200  lb.  pres- 
sure and  200  deg.  Fahr.  superheat  will  generate  a 
kilowatt-hour  on  about  11.25  lb.  of  steam,  or  140,600  lb. 
of  steam  per  hour,  which  amounts  to  approximately  7 
lb.  per  square  foot  of  condenser  surface.  To  condense 
1  lb.  of  steam  in  the  condenser  requires  the  extrac- 
tion of  about  950  B.t.u.  per  pound  of  steam.  If  the 
rise  in  temperature  of  the  cooling  water  passing 
through  the  condenser  is  15  deg.  Fahr.,  the  quantity 
of  water  required  will  be  about  18,000  gal.  per 
minute.  If  clean  enough,  this  water  can  be  pumped 
into  the  service  water  lines;  if  not,  it  can  be 
thrown  away.  With  this  quantity  of  condensing  water 
a  vacuum  of  29  in.,  or  1  in.  absolute,  will  be 
obtained  with  inlet  water  at  50  deg.  Fahr.  and  the 
condenser  reasonably  clean.  Better  results  are  pos- 
sible  with   the   condenser   in   good   condition. 

The  condensing  water  will  be  pumped  by  a  centrif- 
ugal pump,  and  if  the  discharge  pipe  from  the  condenser 
is  carried  below  the  water  level,  the  head  against  the 
pump  will  be  about  15  ft.  or  16  ft.  As  the  pumps 
in  ordinary  commercial  service  will  not  average  much 
over  50  per  cent  efficiency,  a  75-hp.  motor  will  be 
required,  although  it  is  good  practice  to  use  a  larger 
size,  say  100  hp.,  especially  if  the  motor  is  in  a  warm 
place.  Low-speed  pumps  are,  generally  speaking,  more 
efficient  than  high-speed  ones  for  this  service.  Speeds 
of  200  to  300  r.p.m.  are  about  right  if  steam  drive 
is  required.  This  calls  for  a  reduction  gear  which,  how- 
ever, should  give  very  little  trouble. 

To  remove  the  condensate  from  the  condenser  a 
centrifugal  pump  is  now  universally  employed,  and  pro- 
vided that  it  is  correctly  vented  back  to  the  condenser, 
no  trouble  is  to  be  expected  from  it.  To  remove  the 
air  it  is  now  customary  to  use  a  type  of  hydraulic 
vacuum  pump  which  operates  by  trapping  air  between 
sheets  of  water  and  so  carrying  it  out  to  atmosphere 
against  the  vacuum.  This  pump  gives  a  good  vacuum 
if  the  air  leakage  is  normal,  say  5  cu.ft.  to  10  cu.ft. 
of  free  air  per  minute.  The  only  draw-back  is  that  it 
takes  a  lot  of  power.  On  a  large  unit  the  percentage 
of  the  total  is  not  large,  say  100  hp.  for  a  30,000-kw. 
machine;  but  for  a  5,000-kw.  unit  the  ratio  grows 
larger.  The  old  Edwards  air  pump  takes  little  power 
and  has  the  advantage  that  less  power  is  required  as  the 
vacuum  is  increased. 


Steam-jet  pumps  are  now  being  put  on  the  market 
and  have  the  advantage  of  small  size,  and  so  long  as 
the  steam  can  be  returned  to  the  feed  water  no  heat 
is  lost.  Provided  that  a  simple  arrangement  can  be 
worked  out,  the  steam  jet  is  quite  economical. 
Sargent  &  Lundy,  A.  B.  Clark, 

Chicago,  111.  Engineer. 


Space  Saved  and  Troubles  Reduced  by 
Design  of  Choke  Coil 

CHOKE  coils  for  four  incoming  100,000-volt  lines  orig- 
inally occupied  a  space  15  ft.  wide  and  the  full  length 
of  a  St.  Louis  substation  roof,  but  by  a  change  in  design 
and  arrangement  that  space  has  been  cleared  of  equip- 
ment. Each  coil  was  originally  mounted  horizontally 
on  three  post  insulators,  each  of  which  was  equipped 
with  seven  10-in.  disks.  These  post  insulators  gave  a 
considerable  amount  of  trouble  from  deterioration  of 
individual  disks,  and  their  proximity  to  the  roof  pre- 
sented a  considerable  life  hazard.  Both  of  these  objec- 
tions were  overcome  by  the  choke  coil  designed  and 
manufactured  by  the  power  company's  engineers  and 
shown  in  the  accompanying  illustration.  Instead  of 
going  through  the  choke  coils  as  the  line  crosses  the 
roof  of  the  substation,  as  was  the  case  in  the  original 
design,  the  line  is  now  carried  directly  across  the  roof 
and  then  down  through  a  vertically  mounted  choke  coil 
which  acts  as  a  connection  between  the  overhead  lines 
and  the  roof  bushing. 

The  coil  is  made  of  extra-hard  bronze,  and  the  turns 
are  kept  in  position  by  reinforcing  strips  of  hard  wood. 
This    construction    is    used    at    the    100,000-volt    Page 


VERTICAL  CHOKI';  COIL  MORE  SATISFACTORY  IN  THIS  LOCATION 
THAN  STANDARD  HORIZONTAL  DESIGN 

Avenue  substation  of  the  Union  Electric  Light  &  Power 
Company,   St.   Louis,   and  by  the  changes   which  have 
been  described  it  has  been  possible  to  eliminate  three 
post  insulators  on  each  phase  of  the  four  lines. 
Union  Electric  Light  &  Power  Co.         C.  C.  Robinson, 
St.  Louis,  Mo.       Superintendent  of  Electric  Stations. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Standardized  Puin ping-Plant  Substation 
for  Arizona  Valley 

SUBSTANTIAL  yet  simple  and  inexpensive  con- 
struction of  transformer  stations  for  pumping  plants 
on  the  200,000  acres  of  the  Salt  River  Valley  Water 
Users'  Association,  surrounding  Phoenix,  Ariz.,  has  been 
achieved  as  shown  in  the  illustration.     The  pole  on  the 

right  acts  as  a  dead- 
end pole.  It  is  guyed 
to  the  pole  on  the 
left,  which  in  turn  is 
guyed  to  a  dead-man. 
The  line  crosses  to 
the  pole-top  light- 
ning arrester  placed 
at  the  top  of  the  pole 
to  the  left.  From 
this  it  is  connected 
to  the  outdoor-type 
oil  switch,  which  is 
suspended  from 
buck  -  arms.  From 
the  switch  the  lines 
connect  with  a  bus 
strung  between  the 
two  poles.  Thence 
they  connect  with 
the  transformers 
placed  on  a  platform 
between  the  poles. 
Between  the  bus  and  the  transformers  the  connecting 
wires  are  steadied  by  an  intermediate  support.  Within 
the  pump  house  the  meters  and  motor  switch  are 
placed  on  a  panel.  The  whole  makes  a  very  substantial 
form  of  construction.  Several  score  of  such  plants  are 
now  in  operation.  Field  Editor  Electrical  World. 
San  Francisco,  Cal. 


TRANSFORMER    STATION   AT   PUMPING 
HOUSE   WHICH    IS    BOTH    SAFE 

AND   INEXPENSIVE 


Furnace  Logs  and  Records  Aid  in 
Operation 

IN  ORDER  to  know  more  closely  the  cost  of  the  par- 
ticular grade  of  metal  being  manufactured  in  an 
electric  furnace,  and  also  to  attain  more  nearly  maxi- 
mum efficiency,  many  operators  keep  an  accurate  log 
of  every  step  of  the  process.  This  log  shows  at  a 
glance  the  charge,  weights  and  constituents,  the  amount 
of  the  various  alloys  and  slag  material  used  and  their 
time  of  addition,  the  production  of  each  melt,  the 
amount  of  scrap,  a  careful  record  of  the  actual  furnace 
operation,  a  record  of  delays,  electrode  record  and 
analysis  covering  the  metal  and  slag.  Such  a  log  is 
kept  of  each  individual  heat,  and  a  summary  of  logs 
is  made  at  the  end  of  every  month. 

This  summary  shows  among  other  items  the  number 
of  kilowatt-hours  per  pound  of  electrode.  It  is  obvious 
that   the  manufacturers   of  various   grades   and  kinds 


of  steel  require  different  input  in  kilowatt-hours  per 
ton,  and  it  can  easily  be  seen  that  because  of  this  the 
best  basis  of  comparing  electrode  service  is  the  figure 
showing  the  number  of  kilowatt-hours  per  ton  of  elec- 
trode and  not  the  number  of  pounds  of  electrode  per 
ton  of  product. 

Frank  J.  Vorbergh  of  the  National  Carbon  Company, 
Inc.,  furnished  this  infoi-mation. 


Simple  Improvement  in  Truck-Battery 
Charging  Saves  $36  a  Year 

A  SAVING  of  $36  per  year  in  the  cost  of  charging 
a  storage-battery  industrial  truck  resulted  from  a 
recent  study  of  conditions  in  an  industrial  plant  by 
Reeds  &  Thorpe,  consulting  engineers,  Hartford,  Conn. 
The  charging  was  done  originally  by  a  115-volt  gen- 
erator, cutting  the  potential  down  to  35  volts  with  a 
charging  rheostat.  A  51  per  cent  reduction  in  energy 
consumption  was  effected  by  decreasing  the  generator 
voltage  to  50  by  the  field  rheostat  and  using  only  part 
of  the  charging   resistance. 

The  truck  was  equipped  with  Edison  batteries  and 
was  charged  after  working  hours  by  a  direct-current, 
115-volt  compound-wound  generator  driven  by  a  10-hp. 
alternating-current  motor  supplied  by  purchased  power. 
The  charging  current  was  35  amp.  at  35  volts.  The 
generator  potential  of  110  volts  was  reduced  to  35  volts 
by  a  resistance  grid  with  various  taps  connected  to 
switches  for  cutting  out  parts  of  the  resistance.  These 
switches,  however,  were  never  used,  all  of  the  resist- 
ance being  left  in  service,  and  the  charging  current 
was   regulated   by    the   generator   field   rheostat.     The 


j  Field 
rheostat 


55  volts  * 


Snitch- 
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POWER  REQUIRED  FOR  CHARGING  BATTERY  WAS  DECREASED  BY 

LOWERING  GENERATOR  VOLTAGE  AND  SHUNTING 

MOST  OF  RHEOSTAT 

accompanying  diagram  makes  the  connections  clear. 
The  115-volt  generator  was  used  because  it  met  other 
uses  in  emergency  as  an  exciter,  etc.  As  a  result  of 
this  method  of  operation  the  generator  output  was: 
110  volts  X  35  amp.  =  3.85  kw.  The  power  utilized 
by  battery  was  35  volts  X  35  amp.  =  1.25  kw. ;  thus 
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only  1.25  kw.  -:-  3.85  kw.  ^=  32.5  per  cent  of  the  gen- 
erator output  was  utilized. 

By  clo-fing  switch  A  most  of  the  series  resistance 
was  cut  out  of  service,  and  the  generator  potential  was 
reduced  to  50  vo".ts  by  the  field  rheostat.  The  generator 
output  was  then  50  volts  X  35  amp.  =  1.75  kw.,  so 
that  1.25  kw.  -^  1.75  kw.  =  71.5  per  cent  was  utilized. 
The  annual  saving,  on  the  basis  of  three  hours  per  day 
charging,  $0,015  per  kw.-hr.  for  power,  and  efficiencies 
of  conversion  through  the  motor  and  generator  of  76 
per  cent  before  and  73  per  cent  after  the  change,  are 
as  follows: 
Motor    input    before    change  = 

3.85  kw.   ~  0.76  =   5.06   kw. 
Motor    input    after    change  =: 

1.75  kw.  ^   0.73   =  2.40  kw. 
Saving  due  to  change  =  2.66  kw. 

2.66  kw.  X  3  hours  X  6  days  X  50  weeks  =  2,400  kw.- 
hr.,  2,400  kw.-hr.  X  $0,015  =  $36  per  year. 

The  operation  of  the  compound-wound  generator, 
while  not  so  stable  as  at  110  volts,  was  satisfactory. 
One  night,  however,  the  power  supply  failed,  and  the 
batteries  started  to  discharge  and  drive  the  generator 
as  a  motor.  Before  either  the  circuit  breaker  or  the 
no-voltage  release  on  the  motor  compensator  opened,  as 
they  should  have  done,  the  reversal  of  current  had 
changed  the  polarity  of  the  generator.  To  eliminate 
the  possibility  of  a  recurrence  of  this  trouble  the  series 
field  was  disconnected.  The  operation  since  then  has 
been  more  stable  and  entirely  satisfactory. 
Reeds  &  Thorpe,  Clarence  Auty, 

Hartford,  Conn.  Electrical  Engineer. 

Arrangement  for  Quickly  Winding  a 
Small  Armature 

TO  MAKE  a  rapid  and  accurate  rewinding  of  the 
small  armature  of  an  appliance  motor  use  was  made 
of  the  hastily  constructed  machine  shown  in  the  sketch. 
The  armature  was  mounted  in  a  small  buck  of  the  same 
model  as  the  larger  ones  in  use  in  the  shop.  A  broom 
handle  was  then  fitted  to  a  hole  bored  in  the  center 
of  the  buck  base.  In  each  end  of  a  suitable  box  a 
hole  was  bored  just  big  enough  to  take  the  broom 
handle  with  a  snug  fit.  A  revolution  counter,  direct- 
connected,  was  attached  to  the  back  end  of  the  broom 
handle   and   the   apparatus   was   complete. 

The  armature  was  revolved  with  the  right  hand,  while 
the   left    hand    guided    the    wire    into    the   slots.      The 


EMERGENCY   ARRANGEMENT   FOR  WINDING   A   SMALL  ARMATUKE 

revolution  counter  recorded  the  number  of  turns  and 
allowed  all  attention  to  be  concentrated  on  the  proper 
placing  of  the  wire  in  the  slots.  The  job  in  question 
was  turned  out  in  about  two-thirds  of  the  time  required 
by  the  customary  hand  method.  Frank  Soete. 

Honesdale,  Pa. 


High  Intensity  Improves  Sewing- 
Machine  Lighting 

IN  RECENT  industrial  lighting  installations  the  very 
decided  trend  has  been  toward  general  overhead 
systems.  However,  cases  are  sometimes  encountered 
where  certain  operations  require  a  much  higher  level 
of  illumination  than  is  required  for  the  work  as  a 
whole,  and  in  such  cases  a  general  lighting  system  which 
will  provide  sufficient  light  for  these  special  operations 
is  likely  to  be  uneconomical.  This  is  usually  true  with 
regard  to  sewing-machine  lighting,  although  general 
lighting  has  been  used  very  satisfactorily  where  the 
sewing  was  done  on  light-colored  goods,  or  even  on 
dark  goods  if  close  accuracy  was  not  required.  For 
close  work  in  sewing  on  dark  goods  it  is  necessary  to 
have  in  the  neighborhood  of  40  foot-candles  at  the 
needle  point  to  enable  the  operator  to  work  at  the  best 
advantage.     However,  with  a  system  of  local  lighting 


SEWING-MACHINE   ROOM,    SHOWING    EFFECT   OF    9    FOOT-CANDLE 

GENERAL  ILLUMINATION   AUGMENTED  BY  LOCAL 

LIGHTING  AT   NEEDLES 

giving  this  illumination  at  the  work  a  certain  amount 
of  general  illumination  is  very  desirable  in  order  to 
relieve  contrasts,  improve  appearance  and  make  for  the 
safety  and  comfort  of  the  workers.  The  usual  practice 
has  been  to  provide  from  1  to  4  foot-candles  of  general 
illumination  in  addition  to  the  local  lighting. 

A  Cleveland  company  which  manufactures  women's 
cloaks  and  suits  has  recently  installed  a  modern  system 
of  local  lighting  in  its  sewing-machine  room.  The  old 
system  in  this  room  consisted  of  a  number  of  100-watt 
clear  gas-filled  lamps  in  reflectors  hung  more  or  less 
promiscuously  about  the  room.  Over  each  sewing  ma- 
chine was  a  drop  cord  with  a  40-watt  or  60-watt  clear 
vacuum  lamp  equipped  with  a  battered  tin  shade  of 
little  or  no  reflecting  value.  The  effect  of  the  whole 
installation  was  to  give  the  room  a  very  untidy  and 
crowded  appearance,  due  chiefly  to  the  large  number  of 
drop  cords.  The  new  general  overhead-lighting  system 
consists  of  150-watt  bowl-enameled,  gas-filled  lamps 
fitted  with  "RLM  standard  dome"  type  enameled-steel 
reflectors  on  approximately  10-ft.  x  10-ft.  (3-m.  x  3-m.) 
centers,  mounted  10  ft.  above  the  floor.  Local  lighting 
is  supplied  to  each  machine  by  a  15-watt  clear  vacuum 
1;  mp  fitted  with  a  deep-bowl  reflector  mounted  on  an 
adjustable  arm.  With  this  installation  fully  40  foot- 
candles  is  obtained  at  the  needles,  with  an  average  of 
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9  foot-candles  genex-al  illumination  throughout  the  room. 
Although  9  foot-candles  is  a  higher  level  of  general  illu- 
mination than  is  found  with  older  local  lighting  sys- 
tems, it  was  considered  desirable  in  this  instance  on 
account  of  the  accurate  work  required  on  the  dark 
goods  and  to  facilitate  the  handling  and  arranging  of 


specuijvr  reflection  must  be  prbtvented  to  save  eye  strain 
and  make  comfortable  working  conditions 

goods  at  the  machines.  This  higher  general  illumina- 
tion also  relieves  the  contrast  between  the  brightness 
of  the  work  and  the  rest  of  the  room  and  has  proved 
more  restful  to  the  operators'  eyes  than  the  previous 
installation,  when  the  room  was  in  comparative  dark- 
ness. 

This  installation  has  been  in  use  for  several  months, 
and  the  managers  are  satisfied  that  much  better  work 
is  being  done  because  of  the  higher  level  of  illumina- 
tion on  the  work  and  the  improved  appearance  of  the 
room  as  a  whole.  D.  S.  Myers, 

National  Lamp  Works,  Engineering  Department. 

(^leveland,  Ohio. 


Procedure  to  Follow  in  Dipping  and 
Baking  Armatures 

EXPERIENCE  gained  in  the  treatment  of  a  large 
number  of  motor  armatures  has  indicated  certain 
methods  which  should  be  followed  to  produce  the  best 
results.  Careful  draining  after  dipping  and  thorough 
baking  are  very  important  points. 

The  general  process  may  be  divided  into  two  classes, 
depending  on  whether  the  armature  requires  overhaul- 
ing or  a  complete  rewinding.  Where  it  is  desired  to 
overhaul  the  recommended  steps  are  as  follows: 

When  the  ai-mature  is  very  dii'ty  remove  the  accu- 
mulation of  dirt  and  grease  with  a  scraper.  Then  clean 
with  benzine  or  gasoline  by  brushing  or  dipping.  Re- 
move the  bands  and  insulation  on  the  end  windings  and 
make  any  necessary  repairs.  Make  sure  that  the  core 
bands  are  tight  and  that  the  coils  are  tight  in  the  slots. 
If  either  is  loose,  reband,  placing  a  filler  in  the  slot, 
when  required,  to  get  pressure  on  the  coil,  at  the  same 
time  making  sure  to  have  the  bands  down  on  the  iron. 

Where  wedges  are  used  inspect  for  tightness,  and 
when  it  is  thought  that  they  will  not  tighten  when 
dipped  rewedge,  using  fillers  under  wedges  to  make  the 
coils  tight.  Place  temporary  bands  on  armatures  if 
there  is  a  tendency  for  the  coils  to  spring  out  of  position 
when  dipped.  So  place  the  bands  that  the  armatures 
will  drain  readily  after  dipping.  Some  operators  may 
wish  to  dip  and  bake  armatures  without  removing  bands 
or  hoods.  In  such  cases  care  must  be  taken  to  see  that 
the  armatures  drain  and  bake  out  satisfactorily. 


Heat  the  armature  in  an  oven  with  freely  circulating 
air,  using  an  oven  temperature  of  95  deg.  to  100  deg.  C. 
(200  deg.  to  220  deg.  Fahr.)  for  the  length  of  time 
given :  Armatures  below  18-in.  diameter,  twelve  hours ; 
armatures  18-in.  to  30-in.  diameter,  eighteen  hours; 
armatures  over  30-in.  diameter,   twenty-four  hours. 

It  has  been  suggested  by  one  operator  that  armatures 
can  be  preheated  in  a  storage  furnace  utilizing  the  waste 
heat  from  the  main  oven  and  that  thus  a  saving  may  be 
effected,  provided  that  the  arrangement  can  be  worked 
out  satisfactorily. 

While  the  armature  is  still  hot  dip  it  in  a  good  grade 
of  baking  insulating  varnish.  A  clear  amber  baking 
insulating  varnish  with  a  specific  gravity  of  0.835  is 
recommended,  but  other  varnishes  may  be  used,  the 
specific  gravity  depending  upon  the  varnish  and  the 
thickness  of  the  varnish  coat  desired.  Should  the  var- 
nish be  too  heavy  thin  with  benzine.  Dip  the  armature 
in  a  vertical  position,  commutator  end  up,  varnish  com- 
ing only  to  the  commutator  neck,  allowing  the  armature 
to  remain  in  the  varnish  for  five  minutes.  If  vapor 
rises  from  the  varnish  in  large  quantities,  it  indicates 
that  the  armature  was  too  warm  when  dipped.  Place 
all  double-commutator  armatures  in  a  horizontal  posi- 
tion so  they  can  be  rotated  in  varnish  to  twice  the  slot 
depth.  In  case  they  cannot  be  rotated  as  described, 
pour  varnish  over  the  armature  until  the  windings  are 
filled.  After  an  armature  has  been  dipped  wash  off  the 
varnish  on  all  finished  metal  parts  with  benzine.  The 
commutator  should  not  be  immersed  as  varnish  may  get 
inside  of  the  commutator  and  be  trapped,  neither  drain- 
ing out  nor  baking.  Such  a  condition  is  undesirable. 
Some  operators  roll  armatures  in  a  tank,  instead  of 
completely  dipping  them,  and  apparently  get  good  re- 
sults. When  this  is  done  the  armatures  should  be 
rotated  slowly  several  times  to  insure  that  all  coils  shall 
be  thoroughly  soaked  with  the  varnish. 

Drain  at  room  temperature  until  dripping  ceases, 
which  will  require  fifteen  to  twenty  minutes.  Place  the 
armature  in  such  a  position  that  there  will  be  no  pocket- 
ing of  varnish  in  the  winding  or  iron.  When  the  arma- 
ture is  such  as  to  require  draining  in  other  than  a 
vertical  position,  turning  will  be  necessary  to  avoid  the 
gathering  of  varnish  at  one  point,  the  amount  of  turn- 
ing depending  upon  the  general  construction  of  the 
armature.  It  has  been  suggested  that  this  draining 
can  be  done  by  spinning  the  dipped  armature  in  a  lathe 
provided  with  a  shield  or  cover  to  catch  the  surplus 
varnish. 

After  dipping  and  draining  bake  the  armature  in  an 
oven  at  an  oven  temperature  of  95  deg.  to  105  deg.  C. 
(200  deg.  to  220  deg.  Fahr.)  until  it  is  dry.  This  can 
be  determined  by  taking  the  insulation  resistance.  For 
most  cases  the  length  of  time  given  here  will  be  suffi- 
cient to  dry  the  armature:  Below  12-in.  diameter, 
forty-eight  hours;  12-in  to  30-in.  diameter,  sixty  hours; 
over  30-in.  diameter,  seventy-two  hours. 

Bake  the  aiTnature  in  such  a  position  that  there  will 
be  no  pockets  of  varnish  when  it  is  dry.  In  baking 
the  armatures  in  a  vertical  position  care  must  be  taken 
in  placing  them  in  the  oven  so  as  to  get  free  passage 
of  air  through  the  air  ducts  and  around  them.  Ven- 
tilation is  necessary  to  attain  the  best  results  in 
baking.  When  an  armature  is  so  constructed  that 
varnish  will  pocket  when  the  armature  is  baked  ver- 
tically, or  in  the  case  of  dipping  and  baking  with  end 
bands  in  place,  bake  in  a  horizontal  position.  Such 
armatures  are  ventilated  with  radial  air  ducts.     Arma- 
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tures  baked  in  this  position  should  be  turned  during 
baking  to  avoid  any  gathering  of  varnish  at  one  side. 
After  taking  from  oven,  true  up  commutator  face 
and  neck,  applying  hoods  at  front  and  rear  and  the  end 
bands.  Fill  hoods  and  coat  surface  by  brushing  on 
baking  varnish.  Place  in  oven  to  set  varnish,  applying 
as  many  additional  coats  as  desired.  Undercut  the 
commutator  and  paint  the  armature  with  black  air- 
drying  insulating  varnish,  if  a  clear  varnish  has  been 
used  and  a  black  finish  is  desired. 

Procedure  When  Armature  Needs  Rewinding 

When  an  armature  requires  rewinding  the  general 
procedure  is  the  same  as  for  the  overhauling,  although 
there  are  some  details  connected  with  the  winding  work 
that  are  of  interest.  If  rewinding  is  necessary,  strip 
off  the  coils,  clean  the  commutator  and  test  for  short 
circuits  or  grounds  and  clean  the  iron.  Straighten  bent 
punchings  and  file  off  any  rough  surface.  Wind  the 
coils  on  the  core,  making  sure  that  they  wind  snugly 
into  the  slot,  using  such  winding  cells  and  filling  pieces 
as  are  necessary  to  make  them  tight.  Wind  the  top 
part  of  the  coils  high  enough  in  the  slot  for  the  core 
bands  to  exert  a  pressure  on  the  coils  when  down  on  the 
core.  Place  leads  down  in  an  even  manner  so  there 
will  be  no  crosses  in  the  leads.  Use  such  insulating 
material  as  is  necessary  at  points  where  there  may  be 
danger.  After  the  top  leads  have  been  put  down  plug 
the  commutator  and  solder. 


previously  outlined.  After  dipping  and  baking,  turn 
the  commutator  and  neck  and  put  on  the  hood,  insula- 
tion and  permanent  bands,  treating  the  armature  as 
recommended  for  overhauled  armatures.  Finish  the 
completed  armature  in  the  same  manner  as  before. 

The  dipping  tanks  should  be  made  of  sheet  metal 
I  preferably  steel)  of  a  thickness  sufficient  to  retain  the 
dipping  compound  without  buck'ing.  It  should  be  made 
water-tight  by  welding  the  edges.  Some  tanks  have 
been  equipped  with  covers  that  are  released  in  case  of 
fire  by  the  melting  of  a  fusible  wire,  thus  releasing 
a  latch  and  dropping  the  cover  automatically,  which 
quickly  smothers  the  flame.  When  large  tanks  are  used 
with  heavy  covers  it  is  somewhat  more  convenient  to 
make  the  cover  removable  altogether.  With  this  type 
of  tank  it  is  advisable  to  provide  a  cistern  outside  of 
the  building,  connected  to  the  tank  by  a  pipe  line  pro- 
vided with  a  valve  in  case  of  fire  that  can  readily  be 
opened,  thus  emptying  the  dipping  compound  into  the 
cistern.  In  connection  with  the  dipping  tank  it  is 
necessary  to  provide  a  suitable  rack  on  which  to  drain 
armatures  after  the  dipping  process.  This  can  take 
the  form  of  a  rack  placed  over  the  tank  or  built  at  the 
side  of  the  tank  with  a  suitable  drain  connected. 

Although  the  practice  and  recommendation  of  the 
Westinghouse  Electric  &  Manufacturing  Company  is 
to  dip  the  armatures,  a  number  of  operating  companies 
find  it  more  convenient  to  roll  their  armatures  in  a  pan 
or  trough.    By  the  use  of  this  method  they  report  very 


DIPPING    MAY   BE   DONE   WITH    THE   ARMATURE    IN    EITHER   A    HORIZ:iNTAL    OR    A    VERTICAL    POSITION 


After  soldering  place  the  armature  in  oven  for  eight 
or  ten  hours  for  heating  before  banding.  If  the  coils 
are  high  and  it  is  thought  that  it  will  be  difficult  to  get 
them  down  and  also  have  tight  bands,  run  on  temporary 
bands.  Use  material  enough  under  bands  to  insure  that 
the  wire  wi!l  not  damage  the  winding.  Place  the  bands 
so  that  there  will  be  no  tendency  for  the  varnish  to 
pocket  during  dripping  and  baking. 

If  no  temporary  .bands  are  needed,  the  permanent 
bands  can  be  placed  on  the  core,  and  if  the  armature 
is  baked  in  a  vertical  position,  the  hood  and  end  band 
that  are  up  during  baking  can  be  applied  if  desired. 

Dip  and  bake  the  armature  according  to  the  method 


good  results  in  service.  These  troughs  in  some  cases 
are  made  of  wood  set  on  the  floor  and  ends  of  troughs 
are  used  to  support  armatures  while  being  rolled.  An- 
other type  of  tank  shown  in  an  accompanying  illustra- 
tion is  made  of  sheet  steel.  This  tank  is  swung  on  a 
stand  that  supports  the  armature  and  is  raised  and 
lowered  by  means  of  a  lever. 

In  connection  with  the  apparatus  used  to  raise  and 
lower  the  armatures  it  is  recommended  that  an  air  hoist 
or  a  differential  chain  hoist  be  used  in  preference  to  an 
electric  hoist  in  the  vicinity  of  the  dipping  tank.  A 
slight  spark  in  the  electric  hoist  may  be  the  means  of 
igniting  the  explosive  mixture  produced  above  the  tanl* 
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by  the  vaporization  of  the  benzine.  A  type  of  truck 
for  draining  and  to  hold  the  armatures  during  the 
baking  process  in  a  vertical  position  is  shown  below. 

Two  grades  of  dipping  varnish  commonly  used  in  con- 
nection with  the  process  of  dipping  and  baking  arnia- 
tures  are  marketed — one  with  a  china-wood-oil  and  the 
other  with  a  linseed-oil  base.     Our  company  has  used 


THOROUGH    BAKING    IS    ESSENTIAL    IF   GOOD    RESULTS 
ARE  TO  BE  EXPECTED 

both  as  either  one  is  suitable  for  this  work.  At  present 
we  are  using  a  clear  varnish  which  has  a  china-wood-oil 
base  because  it  tends  to  dry  out  more  uniformly  and  has 
a  less  injurious  effect  on  built-up  mica  parts.  The  sol- 
vent for  both  of  the  above  makes  of  varnish  is  benzine. 

Ovens  for  this  work  have  been  made  of  wood  lined 
with  asbestos,  sheet  iron,  cement  or  brick  and  heated 
by  either  steam,  hot-air  furnaces  or  electricity.  This 
variation  in  the  design  depends  largely  on  local  condi- 
tions. 

Formerly  it  was  the  practice  to  bake  armatures  at 
125  deg.  C.  (257  deg.  Fahr.)  from  twenty-four  to  forty- 
eight  hours,  depending  on  the  size  of  the  armature. 
This  has  recently  been  changed  to  a  baking  tempera- 
ture of  95  deg.  to  105  deg.  C.  (203  to  221  deg.  Fahr.) 
from  forty-eight  to  seventy-two  hours.  The  lower  tem- 
perature and  longer  baking  time  give  the  better  results 
as  the  danger  of  taking  the  life  out  of  the  insulation  is 
removed  and  the  varnish  bakes  more  evenly,  the  surface 
setting  less  rapidly.  It  is  recommended  that  the  lower 
temperatures  be  used  in  the  belief  that  the  best  results 
will  be  obtained.  JOHN  S.  Dean, 

Motor  Engineering  Department. 
Westinghouse  Electric  &  Manufacturing  Company, 

East  Pittsburgh,  Pa. 


Speed  of  Small  Motors  Determined  by 
Rotating-Disk  Comparison 

A  PROBLEM  which  often  confronts  the  electrical 
engineer  is  that  of  measuring  the  speed  of  very 
small  motors  running  at  a  high  rate.  Tachometers  are 
available  reading  as  high  as  10,000  r.p.m.,  but  even  the 
best  of  tachometers  consumes  sufficient  power  to  slow 
down  a  small  motor  considerably.  Sometimes  the  motor 
may  be  so  mounted  that  it  is  not  convenient  to  attach 
a  tachometer.  The  ideal  method  for  rating  such  motors 
would  be  one  which  would  not  require  any  mechanism 
to  be  attached  to  the  motor  itself  and  the  speed  of  which 
would    therefore    not    be    affected    in    this    way.      The 


method  should  be  sufficiently  flexible  to  cover  a  wide 
range  of  speeds. 

The  writer  has  been  using  for  some  time  a  strobo- 
scopic  method  for  rating  small  motors  which  satisfies 
the  above  requirements.  This  method  employs  a  second 
spindle  capable  of  being  rotated  at  a  variable  speed. 
The  spindle  is  adjusted  to  rotate  synchronously  with 
the  motor  under  test  at  any  speed  which  may  be  chosen, 
such  as  one-half,  one-third  or  one-quarter  the  motor 
speed.  The  speed  of  the  spindle  is  then  found  with  a 
tachometer  or  speed  counter  and  multiplied  by  the 
proper  ratio. 

The  apparatus  employed  and  the  method  of  synchro- 
nizing used  in  making  this  test  are  as  follows: 

A  small  spot,  such  as  a  chalk  mark  or  a  small  paper 
sticker,  is  placed  on  the  armature  or  pulley  of  the  motor. 
A  disk  having  two  or  more  radial  slots,  symmetrically 
disposed,  is  mounted  on  the  spindle  of  a  "Cenco"  fric- 
tion-drive rotator.  As  the  number  of  slots  in  the  disk 
determine  the  ratio  between  the  speed  of  the  disk  and 
that  of  the  motor,  the  number  of  slots  used  depends  on 
the  speed  of  the  motor  under  test.  The  rotator  is  driven 
by  a  constant-speed  motor  and  is  so  arranged  that  the 
spot  described  above  can  be  observed  through  the  slots 
in  the  disk. 

The  motor  under  test  is  allowed  to  come  up  to  con- 
stant speed.  The  rotator  is  then  started  and  gradually 
speeded  up  by  means  of  the  friction-drive  mechanism. 
Meanwhile  the  spot  on  the  small  motor  is  observed 
through  the  slots  in  the  rotating  disk.  A  convenient 
arrangement  of  motor  and  rotator  is  shown  in  the  ac- 
companying drawing. 

When  a  synchronous  speed  has  been  reached  only  one 
spot  is  seen,  and  it  is  apparently  standing  still.  This 
means  that  one  slot  passes  the  eye  of  the  observer  for 
each  revolution  made  by  the  motor.  The  speed  of  the 
spindle  of  the  rotator — i.e..  the  speed  of  the  disk — is 
then  measured  with  a  speed  counter  or  tachometer. 

This  speed  multiplied  by  the  number  of  slots  in  the 
disk  gives  the  speed  of  the  motor  under  test.  For 
example,  if  the  rotator  when  synchronized  is  found  to 
have  a  speed  of  1,500  r.p.m.  and  the  disk  used  has  four 
slots,  the  speed  of  the  motor  is  6,000  r.p.m.  Even  if 
the  speed  of  the  motor  is  fluctuating,  this  method  can 
still   be   used,   provided  that   a   direct-reading   type   of 
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tachometer  is  employed.    In  such  a  case  the  speed  of  the 
rotator   is   adjusted   from   time   to  time   to  correspond 
with   the   speed   of   the   motor,   and  the   corresponding 
readings  of  the  tachometer  are  noted. 
Central  Scientific  Company,  W.  H.  Farr, 

Chicago,  111.  Physical  Engineer. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


Specific  Bill  Form  Makes  Coal  Qause 
Understand  ible 

THE  Trinidad  (Col.)  Electric  Transmission,  Railway 
&  Gas  Companj'  has  a  rate  for  power  service  which 
includes  a  fuel-cost  clause  in  addition  to  which  are  a 
demand  charge  and  an  energy  charge  based  on  pre-war 
coal  cost. 

Altogether    these    charges    make    for    a   complicated 
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FORM  OF  BILL  WHICH  SHOWS  Cl/EARLY  HOW  GOAL  COST  IS 
CALCULATED 

billing.  Were  it  not  for  the  clear  and  specific  form 
used,  as  shown  herewith,  numerous  complaints  might 
be  registered  by  some  of  the  forty  large  consumers 
receiving  this  form  of  bill. 

On  each  bill  is  first  calculated  the  kilowatt-hours 
used  and  the  maximum  demand.  From  the  latter  the 
excess  demand  over  the  normal  or  contracted  dernand 
for  the  size  of  the  installation  is  calculated  and  billed 
at  31  per  kilowatt.  Next  is  added  the  charge  of  $0.01?. 
per  kilowatt-hour  for  energy  consumed.  From  the 
average  cost  of  coal  during  the  month  is  subtracted  the 
pre-war  coal  cost — $1..50  per  ton — and  this  difference 
is  multiplied  by  $0.0003,  which  gives  the  increased 
charge  per  kilowatt-hour  of  energy  consumed.  In  the 
case  illustrated  the  increased  cost  was  $0.00659019  per 
kilowatt-hour. 

The  coal  clause  on  which  this  billing  is  based  reads 
in  part  as  follows: 

The  rates  for  energy  under  this  schedule  are  based  on 
an  average  cost  of  coal  of  .$1..')0  per  ton  of  2,000  lb.,  f.o.b. 
the   Trinidad   and    Walsen    plants   of   the    power   company. 

1058 


Should  the  average  cost  of  coal  purchased  by  the  power 
company  for  use  as  above  set  forth  during  the  month  for 
which  the  bill  for  service  and  energy  is  rendered  be  less 
than  $1.50  per  ton,  the  bill  for  service  and  energy  shall  be 
decreased  by  an  amount  representing  a  decrease  in  energy 
charge  computed  at  the  rate  of  three-tenths  of  one  mill  per 
kilowatt-hour  for  each  10  cents  decrease  in  the  average  cost 
of  coal  below  $1.50  per  ton  for  the  month  covered  by  the 
bill  in  question;  and,  correspondingly,  should  the  average 
cost  of  coal  purchased  by  the  power  company  be  more  than 
$1.50  per  ton,  the  bill  for  services  and  energy  shall  be 
increased  by  an  amount  representing  an  increase  in  energy 
charge  computed  at  the  rate  of  three-tenths  of  one  mill 
per  kilowatt-hour  for  each  10  cents  increase  in  the  average 
cost  of  coal  above  $1.50  per  ton  for  the  month  covered  by 
the  bill  in  question. 

Valuation  and  Rate  of  Return  of 
Public  Utilities 

OF  THE  many  problems  which  confront  operators 
of  public  utilities,  those  of  valuation  and  rate  of 
return  stand  out  most  prominently,  declared  Robert  A. 
Brown,  attorney  for  the  St.  Joseph  Railway,  Light,  Heat 
&  Power  Company,  in  an  address  on  "Methods  of  Valu- 
ation and  Rates  of  Return  of  Public  Utilities,"  at  the 
recent  meeting  of  the  Missouri  Association  of  Public 
Utilities  in  Kansas  City.  What  is  the  correct  method 
of  arriving  at  the  present  fair  value  of  the  property 
of  a  utility  for  rate-making  purposes?  Shall  this  value 
be  fixed  upon  the  basis  of  original  cost?  Shall  aver- 
age prices  prevailing  over  a  fixed  period  of  years  con- 
trol or  shall  the  property  be  valued  upon  the  basis  of 
the  present  reproduction  cost?  These  are  questions, 
he  stated,  over  which  the  owners  of  utilities,  public  serv- 
ice commissions  and  the  courts  of  the  country  have 
contended  for  a  period  of  years  since  the  decision  of 
the  Supreme  Court  of  the  United  States  in  the  pioneer 
case  of  Smyth  vs.  Ames. 

Mr.  Brown  continued: 

Since  the  rendition  of  that  decision  the  Supreme  Court 
has  in  a  long  line  of  decisions  apparently  intended  to  say 
that  such  properties  must  be  valued  for  rate-making  pur- 
poses upon  the  basis  of  the  reproduction  cost  thereof  new 
at  the  time  the  rates  are  "to  be  fixed.  While  the  utterances 
of  the  Supreme  Court  are  not  definite  and  explicit  in  an- 
nouncing a  fixed  rule  by  which  the  properties  of  utilities 
are  to  be  valued,  we  believe. that  after  due  consideration 
of  all  its  decisions  no  conclusion  can  be  drawn  other  than 
that  the  court  has  intended  to  approve  the  reproduction- 
cost -new  method. 

The  time  is  here  when  the  courts,  public  service  commis- 
sions and  legislative  bodies  must  realize  that  the  public 
utilities  of  the  country  must  be  placed  upon  the  same  eco- 
nomic basis  as  other  industries.  The  property  of  every 
other  industry  and  of  every  individual  is  worth  just  what 
it  would  cost  to  reproduce  it,  and  by  what  method  of  reason- 
ing may  it  be  said  that  a  different  rule  should  apply  to  the 
property  of  utilities?  Such  property  does  not  belong  to  the 
public  any  more  than  does  the  property  of  a  banker,  mer- 
chant or  manufacturer. 

Should  a  utility  company  purchase  a  site  for  a  power 
house,  paying  therefor  the  sum  of  $100,000,  and  should  the 
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value  of  the  property  increase  100  per  cent  before  the 
power  house  was  erected,  is  there  any  sound  reason  why 
the  company  should  not  be  permitted  to  sell  the  power- 
house site  for  $200,000,  if  it  could  buy  another  site  equally 
good  for  $100,000?  If  it  should  then  invest  the  $100,000 
profit  made  upon  the  real  estate  deal  in  new  equipment, 
should  it  then  be  permitted  to  earn  a  reasonable  return 
upon  such  additional  investment?  If  so,  why  should  it  not 
have  been  allowed  to  earn  a  reasonable  return  upon  the 
fair  value  of  the  orig-inal  power-house  site  purchased  by  it. 
should  it  have  retained  title  thereto  and  should  its  value 
have  remained  at  $200,000? 

The  properties  of  public  utilities  are  always  to  be  valued 
at  the  time  rates  are  to  be  fixed,  and  a  return  is  supposed 
to  be  allowed  upon  the  fair  value  of  the  property  at  that 
time.  Under  such  circumstances  it  would  seem  wholly  im- 
material what  the  property  originally  cost.  The  question  is. 
What  is  the  property  reasonably  worth  at  the  time  rates 
are  to  be  fixed? 

One  of  two  things  is  certain — either  the  property  of  utili- 
ties must  be  valued  upon  the  basis  of  reproduction  cost  new 
or  else  the  rate  of  return  allowed  upon  the  original  cost  should 
be  doubled  during  the  period  of  inflated  property,  material 
and  labor  values  and  the  depreciated  value  of  the  dollar. 
If  a  return  of  7  per  cent  was  reasonable  on  a  pre-war  basis, 
a  return  of  14  per  cent  would  not  be  unreasonable  under 
modern  conditions.  No  one,  however,  would  be  foolishly 
optimistic  enough  to  hope  that  any  rate-making  body,  nec- 
essarily influenced  as  they  always  are  to  a  greater  or  less 
degree  by  political  considerations,  would  ever  permit  a 
return  of  14  per  cent  to  be  earned  and  retained.  It  seems 
essential,  therefore,  that  utilities,  if  they  are  to  secure  any 
adequate  return  upon  their  investments,  must  insist  that 
their  properties  be  valued  upon  the  basis  of  reproduction 
cost  new. 

In  this  connection  it  must  be  remembered  that  all  utilities 
are  regTalated  by  public  authorities  and  rate-making  bodies, 
and  that  the  property  of  a  utility  can  always  be  revalued 
and  its  rate  of  return  fixed  and  changed  as  conditions  and 
circumstances  may  warrant. 

While  the  method  of  valuation  suggested  may  not  be 
without  serious  objections,  it  nevertheless  seems  to  be  the 
only  method  by  which  utilities  can  hope  to  be  permitted 
to  earn  any  substantial  return  upon  their  properties. 

While  the  question  of  valuation  is  vital,  the  rate  of  return 
a  utility  is  to  be  permitted  to  earn  must  finally  determine 
whether  these  products  of  modern  civilization  are  to  con- 
tinue to  be  owned  and  operated  as  private  enterprises  or 
whether  they  are  to  be  taken  over  by  the  government,  the 
states  and  the  municipalities  and  operated  at  the  expense  of 
the  people  as  political  spoils  and  adjuncts. 

If  a  private  enterprise  is  to  continue  the  operation  of 
utility  properties,  investors  must  necessarily  be  reasonably 
assured  of  a  fair  return  upon  their  investments.  It  will  not 
be  sufficient  to  say  to  them  that  they  may  be  permitted  to 
earn  as  much  as  a  7  per  cent  return  so  long  as  the  chances 
remain  ten  to  one  that  they  will  not  only  not  earn  a  7  per 
cent  return,  but  that  they  will  lose  the  original  investments 
made  by  them. 

The  people  are  not  easily  educated,  especially  upon  sub- 
jects about  which  they  do  not  wish  to  be  enlightened.  It 
will  therefore  be  necessary  that  they  believe  themselves 
to  be  personally  and  individually  interested  in  the  utilities 
before  they  can  ever  be  induced  to  permit  such  utilities  to 
earn  a  sufficient  return  to  justify  and  induce  the  investment 
of  private  capital.  Then,  and  not  until  then,  it  may  be 
possible  to  devise  some  method  whereby  utilities  can  be 
guaranteed  a  low  rate  of  return  upon  the  fair  values  of 
their  properties  and  receive  a  reasonable  chance  to  earn 
a  very  substantial  increase  in  addition  thereto.  One-half 
of  this  increased  return  should  be  paid  to  the  government, 
the  state  or  municipality,  as  the  case  may  be,  and  the 
remaining  one-half  should  be  retained  by  the  utility.  Per- 
sonally I  can  conceive  of  no  other  solution  of  the  problems 
that  now  confront  the  utilities  of  the  nation.  Under  the 
method  named,  efficient  management  and  operation  would 
be  assured,  and  an  abundance  of  capital  would  be  thereby 
attracted. 


Unless  the  people  and  their  official  representatives  are 
willing  to  become  in  a  measure  partners  with  the  utilities 
and  to  aid  in  devising  ways  and  means  whereby  reasonable 
returns  may  be  expected  from  their  operation,  then  of  neces- 
sity they  must  in  the  near  future  pass  to  the  scrap  heap, 
and  we  will  enter  upon  an  era  of  political  and  socialistic  gov- 
ernment ownership,  which  in  turn  must  finally  bring  about 
fundamental  changes  in  our  foi'm  of  government  and  lead 
it  at  least  to  the  very  brink  of  destruction. 


Relation  of  Water  Power  to  Industrial 
Development  in  California 

THAT  industry  is  the  best  guarantee  of  the  per- 
manence and  prosperity  of  a  community,  a  state  or 
a  nation  was  emphasized  by  W.  E.  Creed,  president  of 
the  Pacific  Gas  &  Electric  Company,  in  a  recent  article 
in  the  company's  magazine.  Pacific  Service.  Discussing 
the  relation  of  water  power  to  industrial  development 
in  California,  he  said: 

"Many  factors  aid  in  industi-ial  development,  but 
of  all  factors  population  and  power  are  indispensable. 
Population  furnishes  the  labor  supply  and  the  imme- 
diate local  markets,  but  population  will  not  alone  suffice. 
In  modern  times  no  great  industrial  structure  can  exist 
without  power.  It  must  be  available  to  turn  wheels, 
to  transport  goods  and  to  render  countless  other  serv- 
ices  to   industry. 

"The  possession  of  raw  materials,  while  not  essential, 
is  nevertheless  a  great  stimulus  to  the  development  of 
manufactures.  All  the  nations  of  Europe  are  densely 
populated,  and  the  world  war  disclosed  the  great  impor- 
tance these  nations  attached  to  power  and  raw  mate- 
rials, particularly  to  the  sources  of  power  to  be  found 
in  oil  and  coal.  They  know  that  with  population  and 
cheap  power  industrial  development  is  certain  even 
without  raw  materials,  as  great  masses  of  people  must 
secure  raw  materials  either  in  manufactured  form  or 
in  the  raw  state  to  be  manufactured,  and  usually  the 
course  is  for  raw  materials  to  be  manufactured  into 
usable  products  at  centers  of  population  regardless  of 
the  place  of  origin.  But  if  in  addition  to  population 
and  power,  raw  materials  are  also  at  hand,  the  most 
favorable  conditions  exist  for  manufacturers  to  de- 
velop and  flourish. 

Industrial  Activity  and  Growth  Dependent 
ON  Power 

"California  has  in  the  last  ten  years  made  a  great 
gain  in  population.  In  addition,  it  possesses  most  of  the 
basic  raw  materials  necessary  for  manufacture.  The 
third  thing  needed  by  California  for  unrestricted  indus- 
trial development  is  power.  A  brief  survey  of  the  his- 
tory of  manufactures  in  California  discloses  that  prior 
to  1900  the  state  was  comparatively  unimportant  as  a 
manufacturing  state,  but  that  it  now  produces  more 
manufactures  than  all  the  other  Western  states  com- 
bined. This  remarkable  improvement  in  industrial  po- 
sition is  directly  traceable  to  the  California  oil  indus- 
try, which  began  about  twenty  yeai-s  ago  to  furnish 
cheap  oil,  from  which  cheap  power  could  be  developed. 
In  the  past  fully  60  per  cent  of  the  power  used  in  Cali- 
fornia has  come  from  oil.  The  supply  is  limited,  and 
every  barrel  of  oil  used  decreases  the  available  supply. 
As  a  result,  the  oil  industry  is  carrying  a  burden  be- 
yond its  capacity  and  must  be  relieved. 

"California  has  no  coal  supply  of  good  quality.  The 
old  days  of  40-cent  oil  are  gone.  The  only  sound  solu- 
tion for  the  power  needs  of  California  lies  in  the  de- 
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velopment  of  hydro-electric  power.  There  is  no  cheaper 
power  available,  and  if  the  development  of  water  power 
proceeds  unhindered,  it  will  be  the  impulse  for  a  won- 
derful economic  growth  in  the  state,  from  which  will 
come  further  great  gains  in  population  and  wealth. 
The  advantages  will  accrue  not  only  to  the  large  centers 
of  population  but  to  every  part  of  the  state.  Markets 
for  the  product  of  the  farmer  will  increase,  and  money 
available  for  investment  in  and  development  of  agricul- 
tural lands  and  communities  will  be  abundant. 

"The  extent  to  which  California  can  develop  indus- 
trially with  adequate  water  power  is  almost  without 
limit.  Its  geographical  position  on  the  Pacific  gives  it 
opportunity  for  trade  with  Pacific  countries,  its  popula- 
tion affords  the  necessary  local  markets,  and  it  possesses 
nearly  all  the  basic  raw  materials.  They  may  be  roughly 
classified  as  lumber  and  forest  products,  agricultural 
products,  fisheries,  and  mines  and  minerals  including 
petroleum.  These  materials  for  manufacturing,  of 
which  perhaps  the  most  important  is  the  product  of 
agriculture,  place  the  state  in  a  position,  having  cheap 
power,  to  develop  and  extend  most  advantageously  the 
packing,  canning,  preserving,  milling,  lumber,  chemical, 
fabric,  leather  and  metal  industries  and  a  long  list  of 
secondary  industries. 

Public  Co-operation  Needed 

"The  question  naturally  occurs  whether  the  State  of 
California,  having  the  great  advantage  of  population 
and  raw  materials,  is  in  a  position  to  develop  the  neces- 
sary hydro-electric  power.  There  is  no  question  at  all 
that  favorable  physical  conditions  exist.  What  is  most 
needed  is  the  co-operation  of  the  public  and  an  under- 
standing by  the  public  of  what  the  development  means 
in  order  that  it  may  be  stimulated  and  encouraged. 

"Careful  studies  indicate  that  there  is  possible  of 
development  in  hydro-electric  power  in  California 
9,250,000  hp.,  of  which  only  942,000  hp.  (a  little  over 
10  per  cent)  is  thus  far  developed.  The  potentiality 
of  the  state  for  power  development  is  relatively  strong. 
The  total  maximum  horsepower  in  water  in  the  whole 
United  States  is  59,369,000  and  in  the  eleven  Western 
states  is  42,850,000.  California  thus  possesses  about  15 
per  cent  of  the  total  possible  hydro-electric  develop- 
ment in  the  entire  country,  and  about  23  per  cent  of 
the  possible  hydro-electric  development  in  the  Western 
States. 

"The  power  companies  of  the  state  are  not  unmind- 
ful of  the  need  for  power.  The  combined  construction 
programs  of  all  the  California  power  companies  con- 
template the  development  of  about  2,000,000  hp.  in  the 
next  ten  years.  This  development,  if  carried  out,  will 
reciuire  an  expenditure  of  $500,000,000  to  $800,000,000 
during  the  period  of  construction.  Probably  $600,000,- 
000  is  a  close  estimate  of  the  amount  of  new  money 
required. 

"Will  this  amount  of  power  be  necessary?  If  growth 
continues  in  the  future  at  the  same  rate  it  has  in  the 
past,  the  state  will  require  about  100,000  hp.  additional 
each  year.  If,  in  addition  to  taking  care  of  the  normal 
growth  and  development  based  upon  the  rate  of  prog- 
ress in  the  past,  the  water-power  companies  are  to 
relieve  the  oil  industry  of  some  of  its  burdens  in  order 
to  reduce  the  cost  of  power  and  preserve  for  other  uses 
the  oil  supply  for  which  there  is  no  substitute,  then  the 
additional  amount  of  power  required  will  be  greater 
than  100,000  hp.  per  annum.  At  the  present  time  the 
users  of  hydro-electric  power  are  distributed  in  about 


the  following  percentage:  Lighting,  all  classes,  13.6; 
commercial  and  industrial  power,  45.7;  agricultural 
power,  12.9;  railway  power,  27.8. 

"Increased  demands  will  come  from  (a)  normal  in- 
crease in  the  needs  of  present  users;  (b)  the  substitu- 
tion of  water  power  for  oil  in  many  branches  of  indus- 
try; (c)  new  industries,  and  (d)  new  uses  for  power. 
Aside  from  the  demand  for  water  power  to  displace  oil, 
the  greatest  use  in  the  future  will  probably  come  from 
the  agricultural  industry.  The  best  available  data  indi- 
cate that  there  are  22,000,000  acres  of  cultivable  land 
in  the  state  out  of  a  total  of  101,800,000  acres.  Of  the 
22,000,000  acres  suitable  for  cultivation,  approximately 
4,000,000  acres  are  under  cultivation,  including  all 
the  irrigated  lands.  At  present  there  is  installed  for 
irrigation  purposes  in  the  state  a  capacity  of  about 
275,000  hp. 

"If  within  the  next  ten  years,  as  a  reflex  of  the  indus- 
trial growth  of  the  state,  the  entire  22,000,000  acres  of 
land  be  put  under  irrigation,  the  power  installation  re- 
quired will  probably  equal  about  five  times  the  present 
capacity  installed  for  irrigation  purposes. 

"The  whole  state  should  be  animated  by  a  spirit  of 
co-operation  toward  water-power  development.  The 
destiny  of  California  as  an  industrial  empire  will  be 
hastened  or  delayed  as  its  people  encourage  or  dis- 
courage the  invitation  to  capital  to  support  projects  to 
harness  the  mountain  waters.  In  truth,  the  future  of 
California  will  be  measured  in  terms  of  horsepower 
from  hydro-electric  development." 


Citizens  Appointed  Custodians  of 
Street  Lights 

AN  EFFECTIVE  means  of  insuring  the  assistance 
.  and  co-operation  of  the  public  in  keeping  street 
lights  burning,  by  appointing  citizens  as  custodians  of 
certain  lights,  has  been  adopted  with  great  success  by 
the  Willamette  Valley  division  of  the  Portland  (Ore.) 
Railway,  Light  &  Power  Company.  This  was  accom- 
plished by  sending  the  following  letter  to  the  citizen 
who  lived  nearest  to  a  given  street  light,  provided  that 
he  had  a  telephone,  the  nearest  citizen  with  a  telephone 
being  selected  in  the  other  case: 

"We  want  to  keep  as  many  of  the  street  lights  burn- 
ing every  night  as  possible.  We  must  depend  to  a  large 
extent  upon  the  public  to  let  us  know  when  the  lights 
do  not  burn.  'What  is  everybody's  business  is  nobody's 
business.'  Hence  frequently  we  are  not  advised  when 
lamps  are  out.    May  we  appoint  you  custodian  of  the 

light  at  No and  ask  you  to  call  Main  55  and  let 

us  know  when  it  does  not  burn." 

Inclosed  with  the  letter  was  an  acceptance  postal 
card. 

There  is  a  penalty  clause  in  the  company's  contract 
with  the  city,  but  it  was  felt  that  the  good  will  that 
would  be  engendered  by  showing  that  the  company 
really  wanted  to  keep  its  lights  burning  continuously 
was  of  greatest  importance.  The  responsibility  thus 
placed  upon  individuals  has  in  many  cases  had  the  psy- 
chological effect  of  causing  the  individual  in  question 
to  feel  that  he  or  she  is  a  part  of  the  company's  organi- 
zation and  therefore  to  take  a  corresponding  attitude  in 
other  matters  relating  to  the  company's  business. 

W.  M.  Hamilton, 
Manager  Willamette  Valley  Division. 
Portland  Railway,  Light  &  Power  Company, 

Portland,  Ore. 
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Motors,  Generators  and  Transformers 

Use  of  Sunduonous  Motors  for  P'liver-Factor  Cor- 
rection.— Rene  Martin. — The  use  of  synchronous  mo- 
tors for  improving  power  factor  by  overexciting  is 
taken  up  in  detail  and  the  various  phases  of  their  appli- 
cation are  indicated.  From  an  economical  standpoint 
it  is  shown  that  such  means  are  the  best  for  the  pur- 
pose. Finally  the  matter  of  regulating  the  voltage  at 
the  end  of  a  long  line  by  means  of  synchronous 
machinery  is  considered. — Revue  Generale  de  I'Elec- 
tricite,   Feb.    12,   1921. 

Rotary-Converter  Practice. — A.  Barjon. — In  this 
article  the  author  gives  an  excellent  and  quite  exhaus- 
tive account  of  the  principle  and  the  operation  of  the 
modern  converter.  It  has  been  written  in  such  a  simple 
and  thoroughly  practical  manner  as  to  make  it  useful 
for  any  substation  operator.  There  are  eight  chapters 
touching  upon  the  most  important  points,  such  as  the 
commutation  principle,  operation  as  synchronous  motor, 
operation  as  direct-current  generator,  starting  methods, 
synchronizing,  voltage  regulation  and  efficiency. — 
L'Electricien,  Feb.  1  and  15  and  March  1,  1921. 

Continuous  Rated  or  50-Deg.-Rise  Motors. — L.  F. 
Adams. — In  this  paper  the  author  sets  forth  the  case 
for  the  50-deg.-rise  motor  as  distinguished  from  the 
40-deg.-rise  motor. — Paper  presented  before  Association 
of  Iron  and  Steel  Electrical  Engineers,  March,  1921. 

On  the  Design  of  SpUt-Phase  Motors. — E.  A.  Bin- 
NEY. — The  writer  gives  a  method  of  calculating  the 
starting  performance  of  split-phase  motors  for  labor- 
saving  devices  requiring  only  fractional  horsepower. 
A  method  of  calculating  the  starting  performance  of 
such  motors  is  given. — The  London  Electrician,  March 
18,   1921. 

Lamps  and  Lighting 

Use  of  the  Pintsch  "Glim"  Lamp  for  Sivitch  Circuits. 
— Dr.  Schroter. — If  two  metallic  electrodes  are  intro- 
duced into  a  glass  bulb  containing  a  rarefied  atmosphere 
of  neon  or  helium  and  a  direct-current  voltage  of  at 
least  160  volts  is  impressed  upon  the  two  electrodes, 
the  negative  pole  will  emit  a  distinctly  visible  light, 
which  at  about  220  volts  becomes  so  bright  that  such 
a  lamp  may  be  used  advantageously  for  signal  purposes 
on  switches  and  similar  apparatus.  On  alternating- 
current  lines  both  electrodes  show  the  light  emission. 
A  great  variety  of  such  lamps  were  recently  intro- 
duced commercially  by  the  Julius  Pintsch  company  of 
Berlin.  The  resistance  of  the  lamps,  as  defined  by 
voltage  impressed  and  current  passed,  is  not  fixed  but 
varies  with  the  intensity  of  discharge;  that  is,  the  more 
current  is  passed  the  less  the  resistance  become.s.  A 
lamp  for  20  milliamperes  direct-current  passage  has 
about  10,000  ohms  resistance.  A  passage  of  even  a 
fraction  of  a  millianipere  shows  a  distinctly  visible 
luminescence.  In  general  a  consumption  of  from  4 
watts  to  5  watts  is  fully  sufficient.     Among  the  many 
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possibilities  inherent  in  the  use  of  such  lamps  these 
may  be  enumerated:  Parallel  with  a  fuse  it  detects 
and  shows  a  burn-out;  it  will  serve  as  a  position  indi- 
cator for  switches  or  as  a  distant  indicator  of  the 
condition  of  a  motor;  put  in  series  with  a  condenser  it 
limits  the  charge  or  discharge  energy;  put  in  series 
with  an  X-ray  tube  the  luminosity  of  the  "glim"  lamp 
becomes  a  measure  of  the  current  passed  by  the  tube; 
in  series  with  a  selenium  cell  the  combination  permits 
the  observation  of  the  density  of  general  illumination 
at  some  distant  point;  it  facilitates  the  steady  con- 
trol of  fire-alarm  systems,  and  it  serves  as  a  polarity 
indicator. — Elektrotechnische  Zeitschrift.  Feb.  10,  1921. 

Generation,  Transmission  and  Distribution 

Checking  Up  on  Autotnatic  Suht^tations. — CHARLES  H. 
Jones. — A  complete  and  detailed  study  of  the  function- 
ing of  the  equipment  in  the  substations  on  the  Chicago, 
North  Shore  &  Milwaukee  Railroad.  It  is  shown  that 
from  1915  to  1920  the  kilowatt-hour  consumption  per 
car-mile  on  this  interurban  system  has  been  reduced 
from  5.78  to  4.31.  The  efficiency  and  distribution  losses 
in  three  stations  were  analyzed  by  means  of  test  runs, 
the  results  of  which  are  given  in  the  article. — Electric 
Railway  Journal,  March  26,  1921. 

Speed  Regulations  of  the  Hi/dravlic  Turbine. — Ray- 
mond D.  Johnson. — Some  consideration  is  given  to  the 
governor  action,  but  the  principal  discussion  is  directed 
to  the  use  of  surge  tanks  in  hydraulic  systems. — 
Journal  Engineers'  Club  of  Philadelphia,  March,  1921. 

Points  to  Consider  in  Using  the  Wind  as  a  Source 
of  Power. — Paul  Basiaux. — With  the  ever-increasing 
demand  for  power  it  has  come  to  be  a  practical  idea 
to  study  the  possibilities  of  utilizing  the  wind  as  a 
means  of  generating  power.  Some  general  informa- 
tion is  given  regarding  the  available  power  in  the 
wind,  and  many  of  the  points  to  be  considered  are  pre- 
sented. As  a  means  of  taking  care  of  the  condition 
brought  about  by  the  varying  velocity  of  the  wind  it 
is  suggested  that  possibly  storage  of  power  by  means 
of  compressed  air  might  be  feasible. — Revue  General". 
de  I'Electricite.  Feb.  12,  1921. 

The  Hydro-Electric  Power  Scheme  at  the  Nore  Falls. 
— Description  of  a  new  hydro-electric  plant  on  the 
Laagen  River,  some  50  miles  (80  km.)  from  Christiania. 
It  is  asserted  that  the  ultimate  development  will  in- 
clude twelve  Pelton  wheels  of  21,500  hp.  each  operating 
at  300  r.p.m.  under  a  head  of  1,119  ft.  (341  m.).  The 
generators  are  12,000-volt,  50-cycle  machines,  and 
energy  is  stepped  up  to  110,000  volts  for  transmission. 
— London  Engineering.  March  4  and  March  18,  1921. 

Determination  of  Sag  of  Heavy  High-Voltage  Lines 
Suspended  on  Disk-Type  Insulators. — H.  Schenkel. — 
A  new  method  is  given  to  predetermine  the  sag,  con- 
sidering the  string  of  disk  insulators  as  a  flexible 
part  of  the  line  which  assumes  a  catenary  curve  form 
and  may  be  calculated  according  to  the  laws  of  such 
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curves.  Several  practical  examples  are  figured  out.  The 
formula  given  applies  only  if  both  eiids  of  the  span 
are  located  at  the  same  elevation. — Elektrotechnische 
Zeitschrift,  Feb.  17,  1921. 

Traction 

Portable  Bond  Testers.— G.  H.  McKelway. — Portable 
instruments  are  said  to  afford  the  most  effective  means 
for  testing  bonds  in  order  to  locate  those  in  poor  con- 
dition. With  the  portable  set  described  in  this  article 
it  is  shown  that  convenient  tables  may  be  supplied  the 
men  making  the  tests  in  order  to  minimize  calculations 
in  the  field. — Electric  Railway  Journal,  March  19,  1921. 

Siviss  Electric  Locomotive  Progress. — Details  are 
given  of  recent  locomotives  equipped  by  the  two  lead- 
ing builders  of  electrical  apparatus  in  Switzerland — 
namely,  the  Brown-Boveri  and  Oerlikon.  Particular 
attention  is  given  to  the  machines  for  the  federal 
railways.  Some  experiments  with  new  types  of  drive 
are  included,  indicating  a  leaning  toward  gears  as  a 
substitute  for  side  rods. — Electric  Railway  Journal, 
April  16,  1921. 

Branch  of  St.  Paul  Railroad  Electrified  .—The  freight 
on  the  old  Chicago-Evanston  Branch  of  the  St.  Paul 
Railroad  is  now  handled  electrically  by  the  Northwest- 
ern Elevated  Railroad.  The  overhead  construction  of 
this  electrification  is  described  in  this  article. — Electric 
Raihvaij  Journal,  April  2,  1921. 

Installations,  Systems  and  Appliances 

Magnetic  Plate-Handling  Crane. — The  importance  of 
the  magnetic  crane  for  handling  steel  plates  in  ship- 
building, boiler-making  and  similar  plants  is  em- 
phasized, with  a  description  of  one  type  used  in  the 
British  industries. — London  Engineer,  March  18,  1921. 

The  Performance  of  Electric  Furnaces. — This  table 
is   said   to   represent   the   cost   of   producing   electrical 

PERFORMANCE  OF  ELECTRIC  FURNACES 

- — Continuous  Running—-      . Single  Shifts ■ 

£      8.   d.  Per  Cent  £       s.      d.  Per  Cent 
Scrap  and  metallic  and  slag- 
forming  additions 6     0     0  41.78  7     10     0  41    1 

Electrodes 0   18     0  6  27  15     0  6  85 

Power 3   12     0  25  08  4     15     0  26  05 

Labor 200  1393  2100  137 

Electricians,  yard  staff 0   12     0  4   18  0     15     0  4,1 

Maintenance  and  stores 150  871  1100  8.22 

Totals £14  7     0         99.95  £18  5       0        100.02 

steel  from  small  furnaces  of  from  1  ton  to  3  tons  in 
England  when  labor  prices  were  at  the  1919-1920  level. 
— London  Engineering,  March  4,  1921. 

Automatic  Speed  Control  for  Sectional  Paper  Ma- 
chine Drive. — Stephen  A.  Staege. — The  advantages  of 
electric  drive  for  paper  machines  are  set  forth,  and 
control  of  motors  is  dealt  with  more  particularly  in 
regard  to  speed  control. — Electric  Journal,  March,  1921. 

Electric  Smelting  of  Pig  Iron  at  Domnarfvet,  Siveden. 
— Gerard  DE  Geer. — The  early  operations  at  the  Dom- 
narfvet Iron  Works  and  conditions  inducing  the  adop- 
tion of  electric  furnaces  are  dealt  with.  It  is  said 
that  the  possibilities  of  using  non-charcoal  reducing 
agents  and  pit  instead  of  cast  furnaces  are  still  in  the 
research  stage. — Chemical  and  Metallurgical  Engineer- 
ing, March  9,  1921. 

Battery  Charging  for  Industrial  Trucks  and  Trac- 
tors.— Charles  A.  Rohr. — While  the  equipment  for 
charging  storage  batteries  for  industrial  trucks  and 
tractors  naturally  varies  with  the  number  of  vehicles 
in  use,  the  size  and  number  of  their  batteries  and  the 


form  in  which  the  energy  is  purchased,  the  writer  con- 
cludes that  a  motor-generator  set  with  control  suitable 
for  charging  by  the  constant-current  or  series-resist- 
ance method  is  advisable  in  most  cases. — General  Elec- 
tric Reviexo,  April,  1921. 

Brief  Directory  of  Material-Handling  Apparatus. — 
R.  H.  McLain. — The  article  is  intended  to  assist  in 
making  the  selection  of  equipment  which  is  best  suited 
for  material  handling  in  any  particular  case.  It  pre- 
sents in  condensed  form  descriptions  and  illustrations 
of  a  large  number  of  electrically  driven  freight-handling 
devices  which  are  suitable  for  handling  almost  all  classes 
of  materials  through  horizontal  and  vertical  motions 
over  long  and  short  distances. — General  Electric  Re- 
view, April  1921. 

Electrophysics  and  Magnetism 

Magnetic  Susceptibility  of  Low  Order. — E.  Wilson. 
— The  author  deals  primarily  with  the  subject  from  the 
standpoint  of  pi'actical  application.  The  magnetic  prop- 
erties of  certain  minerals  can  be  changed  by  oxidation 
or  reduction.  Rock  susceptibility  is  studied  in  view 
of  its  bearing  on  magnetic  survey  work.  A  knowledge 
of  the  subject,  the  author  says,  is  particularly  neces- 
sary to  those  engaged  in  the  construction  of  scientific 
Instruments. — London   Electrician,   March    11,    1921. 

Effect  of  Rate  of  Cooling  on  the  Magnetic  and  Other 
Properties  of  an  Annealed  Eutectoid  Carbon  Steel. — 
C.  Nusbaum  and  W.  L.  Cheney. — This  paper  discusses 
the  results  of  a  study  of  the  effect  of  the  rate  of  cool- 
ing upon  the  magnetic  and  other  properties  of  an  an- 
nealed eutectoid  steel.  In  carrying  out  the  experiment 
six  specimens  of  this  steel  were  selected,  heated  to  800 
deg.  C.  and  allowed  to  cool  at  various  rates — one  in  air, 
another  in  lime,  and  the  remainder  in  the  furnace  at 
slower  and  slower  rates.  The  following  properties  were 
then  measured:  Normal  induction  for  ordinary  and 
large  magnetizing  forces,  residual  induction,  coercive 
force,  resistivity,  and  Shore  scleroscope  hardness. — 
Scientific  Paver  No.  i08,  U.  S.  Bureau  of  Standards. 

Electrochemistry  and  Batteries 

Apparent  Irreversibility  of  the  Calomel  Electrode. — 
A.  W.  Laubengayer. — Tests  to  determine  whether  the 
irreversibility  of  the  calomel  electrode  is  real  or  only 
apparent.  The  observed  phenomena  of  irreversibility 
are  explained  as  due  to  the  formation  of  an  absorbed 
film  of  mercurous  chloride  on  the  mercury  anode,  which 
offers  high  resistance  to  the  passage  of  the  current.  A 
current  of  0.2  milliampere  can  pass  before  the  film 
forms.  A  number  of  points  are  not  yet  cleared  up  and 
call  for  further  study,  it  is  said. — From  paper  presented 
before  American  Electrochemical  Society,  April  21, 
1921. 

Phenomena  of  Arc  Welding. — 0.  H.  ESCHHOLZ. — A 
detailed  discussion  of  metal  deposition,  fusion  and  arc 
stability  during  electric  welding.  Under  the  first  item 
there  are  discussed  the  function  of  transport  of  metal 
by  molecular  forces,  effect  of  evolution  of  gases,  and 
vaporization  or  condensation,  with  the  conclusion  that 
the  molecular  forces  play  the  main  part.  Under  fusion 
are  considered  the  effects  of  impact  of  ions,  atmospheric 
convection  currents,  sudden  liberation  of  gases,  and 
combination  of  material  with  oxygen  and  nitrogen.  Arc 
stability  is  discussed  from  the  standpoints  of  long  and 
short  arcs,  constant  potential  circuits,  use  of  ballast 
resistance,  etc. — From  paper  presented  before  American 
Electrochemical  Society,  April  21,  1921. 
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News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Annouiicements  and 

Reports  of  Association  Meetings  and  Conventions 


City 


in  Error  in  Taking  Rate  Case  to 


Courts  First 

NEW  YORK  CITY  erred  in  applying  to  the  courts 
for  an  injunction  to  prevent  local  electric  lighting 
companies  from  raising  the  rates  instead  of  taking  the 
matter  up  first  with  the  Public  Service  Commission. 
Such  was  the  unanimous  opinion  handed  down  last  week 
by  the  Appellate  Division  of  the  Supreme  Court  of 
New  York  in  setting  aside  the  injunction  previously 
granted  by  Supreme  Court  Justice  Cohalan  in  favor  of 
the  city  of  New  York,  restraining  the  New  York  Edison 
Company  and  the  United  Electric  Light  &  Power  Com- 
pany from  putting  into  effect  increases  in  rates  in  pro- 
portion to  higher  coal  costs. 

Coal  riders  were  extended  to  all  consumers  on  Dec.  1 
providing  for  a  charge  of  fifty-one-thousandths  of  a  cent 
per  kilowatt-hour  for  each  10  per  cent  advance  in  the 
price  of  coal  above  $3  per  ton,  the  average  price  in  effect 
when  the  previous  rate  schedule  was  authorized.  The 
companies'  rates  had  remained  unaltered  from  the  first 
of  July,  1917,  when  they  were  reduced  from  7;t  to  7 
cents  per  kilowatt-hour.  At  that  time  the  two  com- 
panies reserved  the  right  to  go  back  to  8  cents  if  condi- 
tions were  reversed.  The  increased  coal  cost  actually 
made  it  necessary  to  bring  the  rate  to  7.9  cents. 

The  new  schedule  was  filed  with  the  Public  Service 
Commission  on  Nov.  1,  and  it  was  not  until  after  the 
new  rate  had  gone  into  effect  on  Dec.  1  that  the  city 
officials  tried  to  prevent  it.  Without  attempting  to 
obtain  a  hearing  before  the  commission  the  city  im- 
mediatel.y  applied  to  the  courts  for  an  injunction. 


anthracite  coal  are  too  valuable  to  be  considered  as  fuel 
at  a  superpower  station.  No  one  mine  would  be  able 
to  provide  sufficient  culm  or  waste  coal  for  the  operation 
of  such  a  plant. 

Iowa  Conflict  Due  to  Misunderstanding 

IN  CONNECTION  with  the  veto  of  the  Iowa  utility 
court  bill,  for  which  the  electric  light  and  power  com- 
panies of  the  state  blamed  the  electrical  contractors, 
as  reported  in  last  week's  issue,  W.  H.  Morton,  general 
manager  of  the  National  Association  of  Electrical  Con- 
tractors and  Dealers,  made  the  following  statement  this 
week  to  the  Electric.\l  World: 

"The  National  Association  of  Electrical  Contractors 
and  Dealers  has  investigated  the  Iowa  situation,  and 
whatever  action  was  taken  was  apparently  due  to  a  mis- 
understanding of  the  provisions  of  the  bill  and  was 
contrai-y  to  the  declared  policy  of  the  national  associ- 
ation as  expi-essed  in  the  resolution  of  the  national 
executive  committee  passed  at  the  January  meeting  this 
year  in  which  the  association  pledged  itself  to  do  every- 
thing in  its  power  to  promote  public  good  will  toward 
electric  light  and  power  utilities. 

"Steps  are  now  under  way  for  a  conference  committee 
of  the  Iowa  utilities  and  contractors  to  adjust  the  mis- 
understanding. A  survey  of  the  situation  leads  the 
national  association  to  believe  that  opposition  of  the 
municipalities  was  the  deciding  factor  in  causing  the 
Governor's  veto." 


Moutli-of-Mine  Plants  Found  Imprac- 
ticable for  Superpower  Project 

SUFFICIENT  progress  has  been  made  in  the  Boston- 
Washington  Superpower  Survey  to  determine  that  it 
is  impracticable  to  locate  large  power  plants  either  at 
the  mine  mouth  or  elsewhere  in  the  coal-mining  regions 
because  of  an  insufficiency  of  water  available  for  con- 
densing purposes.  It  is  estimated  that  800  tons  of  con- 
densing water  is  required  for  each  ton  of  coal  put  under 
boilers.  There  are  no  streams  in  the  mining  districts 
that  could  be  relied  upon  to  furni.sh  the  quantities  of 
water  that  would  be  required  by  plants  of  the  size  con- 
templated. Even  the  large  near-by  rivers  seem  to  have 
been  eliminated  from  the  consideration.  The  eastern 
branch  of  the  Susquehanna  River  is  said  to  carry  too 
much  sulphur  to  allow  of  its  successful  use  in  connec- 
tion with  a  large  power  plant.  The  Delaware  River 
would  be  eliminated,  it  is  believed,  because  the  storing 
and  discharging  of  water  in  connection  with  the  opera- 
tion of  a  large  plant  would  induce  an  irregular  flow  of 
the  river  which  would  interfere  with  its  use  for  power 
purposes. 

It  also  has  been  demonstrated  that  the  steam  sizes  of 
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Electric  Utilities^  Coal  Stocks  in 
Good  Shape 

BITUMINOUS  coal  stocks  held  by  electric  utilities 
are  in  strong  shape.  This  is  indicated  by  the 
preliminary  report  on  commercial  stocks  of  coal  as  of 
April  1,  1921,  made  by  the  Geological  Survey. 

Returns  from  241  electric  utilities  showed  a  stock  on 
hand  on  April  11  of  2,116,000  tons  of  bituminous  coal, 
against  2,068,000  tons  Jan.  1.  1921;  1,098.000  tons  June 
1,  1920;  1,081,000  tons  March  1,  1920;  2,013,000  tons 
April  1,  1919,  and  2,112,000  tons  Jan.  1,  1919. 

The  report  states  that  in  comparison  with  1920 
public  utility  coal  stocks  showed  an  improvement  in 
virtually  every  state,  while  the  Appalachian,  Middle 
Atlantic  and  New  England  States  and  much  of  the 
Great  Lake  docks  territory  recorded  increases  over  even 
April  1,  1919. 

In  speaking  of  the  general  situation  with  respect  to 
coal  production  and  consumption,  the  report  brings  out 
facts  disproving  the  alarming  reports  that  have  sprung 
from  interested  sources  regarding  a  pending  coal  short- 
age.    In  this  connection  the  report  says: 

At  first  thought  this  profound  slump  in  production  might 
give  ground  for  alarm  as  to  the  sufficiency  of  next  winter's 
supply  of  coal.  Before,  however,  it  is  assumed  that  the 
slump  in  output  foretells  a  shortage  of  coal  two  other 
facts   must  be  taken   into   account.     The  first  fact  is  that 
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the  slump  was  preceded  by  several  months  of  heavy  produc- 
tion, which  brought  the  total  output  in  1920  up  to  556,000,- 
000  tons,  exceeding  even  the  war  year,  1917.  and  approach- 
ing the  record  production  of  1918 — 579,000,000  tons.  Not 
all  of  this  large  output  was  consumed  or  exported.  Some 
millions  of  tons  of  it  were  added  to  consumers'  stocks, 
and  it  was  to  be  expected  that  these  stocks  would  be  drav^rn 
upon  during  the  late  winter.  The  second  fact  to  be  remem- 
bered is  that  the  slump  in  output  was  accompanied  by  a 
great  cut  in  consumption.  While  complete  data  on  current 
consumption  are  lacking,  there  is  enough  evidence  to  show 
that  the  combined  domestic  consumption  and  exports  during 
the  first  quarter  of  1921  were  20  per  cent  less  than  during 
the  first  quarter  of  1920.  Comparing  the  month  of  March, 
1921,  with  March,  1920,  the  decrease  was  about  30  per  cent. 

I.  E.  S.  to  Retain  Part  of  Present  Quarters 
Another  Two  Months 

AT  A  MEETING  last  week  of  the  board  of  directors 
2X  of  the  United  Engineering  Societies  and  the  Illumi- 
nating Engineering  Society  it  was  decided  that  the 
latter  should  relinquish  one  of  the  two  rooms  it  now 
occupies  in  the  Engineering  Societies  Building  in  New 
York  to  the  National  Electric  Light  Association.  The 
other  room  is  to  be  retained  by  the  Illuminating  Engi- 
neering Society  for  a  period  of  two  months  or  so  to 
allow  the  United  Engineering  Societies  more  time  in 
which  to  procure  if  possible  other  accommodations  for 
the  society  in  the  building. 

Customer  Ownership  Committee  "Gets 
Busy"  in  New  England  N.  E.  L.  A. 

TO  "SELL"  the  idea  of  customer  ownership  among 
New  England  electrical  utilities  a  committee  has 
been  formed  in  the  New  England  Division  of  the 
National  Electric  Light  Association,  consisting  of  P.  H. 
Whiting,  Central  Maine  Power  Company,  Augusta,  Me., 
chairman;  Franklin  L.  Hall,  Narragansett  Electric 
Lighting  Company,  Providence,  R.  I.;  William  Gould, 
Gas  &  Electric  Improvement  Company,  Boston,  and 
Everett  Olds,  Twin  State  Gas  &  Electric  Company, 
Boston.  The  first  meeting  of  the  committee  was  held 
last  week,  and  it  was  brought  out  that  not  more  than 
ten  companies  in  New  England  are  at  present  selling 
their  securities  to  their  customers.  Besides  planning 
to  promote  the  idea  of  customer  ownership  the  com- 
mittee is  prepared  to  assist  companies  wishing  to  take 
up  this  method  of  marketing  their  securities  and  will 
collect  full  information  about  various  successful  cam- 
paigns, with  exhibits  of  advertising  used,  forms,  plans, 
sales  manuals,  etc. 


New  Power  Business  Expanding  in 
Baltimore 

NEW  power  business  is  expanding  in  Baltimore. 
Reports  from  the  power  sales  department  of  the 
Consolidated  Gas,  Electric  Light  &  Power  Company  of 
that  city  for  March  show  added  load  from  sixty-two  cus- 
tomers, these  customers  representing  thirty-six  kinds 
of  industries.  This  added  load  amounted  to  1,403.3  hp. 
of  power  load  and  352.8  kw.  lighting.  The  total  business 
for  the  month  showed  an  increase  over  February. 


N.  E.  L.  A.  Chicago  Convention 
Program 

DETAILS  of  the  tentative  program  of  the  convention 
of  the  National  Electric  Light  Association  to  be 
held  at  the  Drake  Hotel,  Chicago,  May  31,  June  1,  2 
and  3,  have  been  announced  as  printed  on  the  opposite 
page.  In  number  of  papers  and  reports  the  program  is 
somewhat  shorter  than  last  year's. 

Local  committees  in  Chicago  are  working  on  the 
entertainment  programs,  details  of  which  are  expected 
to  be  announced  shortly. 

The  association  has  again  decided  not  to  hold  an 
exhibition,  as  was  customary  prior  to  the  war.  The 
only  exhibits  planned  so  far  are  one  by  the  Lighting 
Sales  Bureau  on  domestic  lighting,  following  abng  lines 
somewhat  similar  to  the  now  well-known  industrial 
lighting  demonstration,  and  the  Electric  Vehicle  Show 
in  the  showrooms  of  the  Commonwealth  Edison  Com- 
pany and  under  its  auspices. 


April  Financing  Unusually  High 

THE  April  bond  and  note  issues  of  electric  light  and 
power  companies  amount  to  $34,824,000  and  bear  an 
average  yield  of  7.78.  This  comparatively  high  total 
not  only  exceeds  the  total  for  April  of  last  year  by  more 
than  $2,000,000,  but  also  denotes  an  increase  of  35  per 
cent  over  last  month's  total.  Long  terms  and  high  yields 
are  again  the  chief  characteristics  of  the  issues.  Of 
the  thirteen  companies  represented  below,  nine  offer 
securities  to  mature  in  not  less  than  ten  years.  The 
sum  of  these  issues  alone  almost  equals  the  entire  March 
oflfering.  The  9  per  cent  yield  on  the  $1,000,000  issue 
of  the  Standard  Gas  &  Electric  Company  is  excep- 
tionally high.  The  average  yield  for  the  month  was  7.78 
per  cent.  The  most  important  offering  of  the  month  is 
the  $13,734,000  issue  of  the  Puget  Sound  Light  &  Power 
Company,  the  largest  in  over  a  year  in  this  field. 


Amount  of 

Name  of  Company  Is-^uf 

Pugct  Sound  Power  &  Light  Co $13,734,000 

Northern  States  Power  Co        ..  1.000.000 

Standard  Gas  &  Elcelric  Co       .  1.000.000 

Southern  Indiana  Gas  &  Electric  Co.  .  .  1 ,000,000 

Detroit  Edison  Co 2.750.000 

Twin  StateGas  &  Electric  Co 1 ,000,000 

Hagerstown  &  Frederick  Ky 1,500,000 

Hagcrstown  &  Frederick  Hy 540,000 

Portland  Ry..  Light  &  Power  Co 1,000,000 

Northern  Virginia  Power  Co 1 .200,000 

Lanrentide  Power  Co.,  Ltd \. 500.000 

Penn  Public  Service  Corp L500,000 

Philadelphia  Electric  Co 5.000,000 

Monongahela  Valley  Traction  Co 2,000,000 

Total $34,824,000 


Period, 
20-year 

20-year 
20-year 
20-year 

25-year 

1 0-year 

30-year 

8-mo.s. 

5-year 


I  5-yoar 
15-year 


1-year 


Class  of  Security 
General  and  refunding  mortgage  gold  bonds. 

series  "A" 

First  and  refunding  mortgage  gold  bonds . . . 

Gold  notes  of  1915 

First  lien  and  refunding  mortgage  gold  bonds, 

series  "A" 

First  and  refunding  mortgage  gold  bonds, 

aeries  "B"  of  1915 

Bond-.secured  gold  notes 

First  and  refunding  sinking-fund  gold  bonds 
of  1914 

Convertible  collateral  trust  coupon  notes, 
series  "A" 

Gold  notes _ 

General  mortgage  gold  bonds,  series  "A  " — 

General  mortgage  bonds 

First  and  refunding  mortgage  gold  bonds, 

series  "B" 

Cumulative  preferred  stock 

Sinking-fund  gold  note. 


Rate 
of 
Purpose  of  Issue  Int. 

Retirement  of  sinking  fund 

gold  notes 7.5 

Refunding 6 

6 

Refunding 7  5 

Refunding 6 

Refunding    and    new    con- 
struction         8 

New  construction 6 

8 

.  ._  8 

Retirement  of  outstinding 

notes  and  floating  debt. .  .  7 

New  construction 7 

Refunding 7.5 

8 

Retirement  of  outBtanding 

notes 8 


Per 
Cent 
Yield 

Offered 
at 

7  75 

7.18 

9 

97  5 
88  5 
76 

8.10 

94 

7.10 

88  5 

8.37 

97.5 

7  5 

83.5 

8 
8 

Par 
Par 

7  5 
7  5 

96  5 
95.54 

8 

95  7! 
Par 

8 

Par 

N.  E.  L.  A.  Chicago  Convention  Program 


CTentative  Draft  Subject  to  Revision) 


General  and  Executive 
Sessions 

TUESDAY.    MAY    31,    9:30  A.   M. 

1 — Welome  to  Chicago  (speaker  to  be 
selected), 

2 — ^Address   ot   President    Insull. 

3 — Appointment  of  committee  on  presi- 
dent's address, 

4 — Report  ot  Treasurer  Abell, 

5 — Report  o£  E,\ecutive  Manager 
Aylesworth, 

6 — Address  of  chairman  Accounting 
Section,  J,  C.  Van  Duyne, 

7 — Address  of  chairman  Commercial 
Section,  M,   S,   Seelman,   Jr, 

8 — Address  ot  chairman  Pulilic  Rela- 
tions  Section,    J.    E.    Davidson. 

9 — Address  of  chairman  Technical  Sec- 
tion, I.  E.  Moultrop. 
10 — Report  of  committee  on  constitution 

and  bylaws,  W.  C,  L,  Eglin, 
11 — Report    of    committee    on    constitu- 
tional revision. 
1 2 — Announcements, 

13 — Report  of  committee  on  membership. 
Walter  Neumuller. 

WEDNESDAY.  JUNE  1.  9:30  A,  M, 

1 — Report  of  committee  on  company 
employees'  organizations,  David 
Darlington, 

2 — Report  of  committee  on  rate  re- 
search. Alex  Dow, 

3— Report  of  committee  on  constitu- 
tional revision. 

4 — 'Vote  on  constitutional  amendments 
proposed, 

5 — Election   of   nominating  committee, 

6 — Address,  "Power,"   Samuel   Insull. 

7 — Appointment  of  committee  on  me- 
morials, 

8 — Appointment  of  committee  on  reso- 
lutions, 

9 — Address    (subject    to    be    selected), 
James    A,    Perry,    president    Na- 
tional Association  of  Railway  and 
■Utility  Commissioners, 
10 — Report    of    public    policy    sub-com- 
mittee   on    inductive    interference, 
R.  H,  Ballard, 
11 — Announcements, 
12 — Report     on     "Superpower     Sun'ey." 

Charles  L,   Edgar. 
13 — Report    of    lamp    committee,    Frank 

W.    Smith. 
14 — Report    of   wiring    committee,    R.    S, 
Hale, 

THURSDAY,   JUNE  2,   9:30  A.  M. 

1— Report    of    insurance    committee.    S. 

E.   Wolff. 
2 — Report    of    committee    on    electrical 

resources    of    the    nation,    M,    S, 

Sloan. 
3 — Report     of     committee     on     water- 
power    development.    Franklin    T, 

Griffith. 
4 — Address   (subject  and  speaker  to  be 

selected). 
5 — Announcements, 
6 — Address,     "The     Electric     'Vehicle." 

Arthur  Williams, 
7 — Address  (subject  and  speaker  to  be 

selected). 
8 — Report  of  committee  on  co-operation 

with  other  associations,   Sidney  Z. 

Mitchell. 
9 — Report    of    committee    on    accident 

prevention,  Charles  B.  Scott. 

FRIDAY,   JUNE  3,   9:30  A.   M, 

1 — Report  of  committee  on  Doherty  and 
Billings  Prizes,  A.  S.  Loizeauz. 

2 — Report  of  exhibition  comniitiee,  C. 
L,  Peirce,  Jr, 

3 — Report  of  committee  on  electrifica- 
tion of  steam  railroads,  Louis  A, 
Ferguson. 

4 — Address.  "Customer  Ownership," 
John   F.   Gilchrist. 

5 — Address  (subject  and  speaker  to  be 
selected). 

6 — Report  of  committee  on  president's 
address. 

7 — Report   of   committee  on   memorials. 

8 — Report   of  resolutions  committee. 

9, — Report  of  nominating  committee. 
10 — Election  and  installation  of  officers. 


Technical  Sessions 

TUESDAY.   MAY   31,    2:15    P.    M, 
1 — Address  of  chairman,  I.  fi,  Moultrop, 
2 — Appointment     of     nominating    com- 
mittee, 
3 — Report    of    committee    on    electrical 

apparatus,    R,    F,    Schuchardt. 
4 — Report  of  committee  on  safety  rules, 
Thomas    Sproule, 

P.\RALLEL   SESSIO'N 
Report   of   meter   committee,    W,    L. 
■yVatlsworth, 

WEDNESDAY,  JUNE   1,   2:15  P,  M, 

1 — Election   of  officers, 

2 — IJeport    of    committee    on    overhead 

systems,   W.    K.    Vanderpoel, 
3 — Report    of    committee    on    inductive 

interference.    A,    E,   Silver. 

THURSDAY,    JUNE    2,    2:30    P.    M, 
1 — Report    of    committee   on    hydraulic 

power.  Markham  Cheever. 
2 — Report  of  committee  on  prime  mov- 
ers, N,  A.  Carle. 

PARALLEL   SESSION 
Report  of  committee  on  underground 
systems,    F,    E.   Ricketts. 

Public  Relations  Sessions 

WEDNESDAY,  JUNE  1,  2:30  P,  M. 

1 — Address  of  chairman,  J,  E,  Davidson, 

2 — Appointment  of  nominating  com- 
mittee, 

3 — Report  of  committee  on  manufac- 
turers' advertising,  P.  L.  Thom- 
son, 

4 — Report  of  committee  on  public 
utility  information,  John  F,  Gil- 
christ, 

5 — Report  of  committee  on  public 
utility  taxation  and  uniformity  of 
regulatory  laws,  W,  W.  Freeman. 

6 — Report  of  committee  on  relations 
with   bankers,    M.    S.    Sloan, 

7 — Report  of  committee  on  relations 
with  regulatory  bodies,  R,  H, 
Ballard. 

8 — Report  of  committee  on  upbuilding 
the  industry,   F.  R.  Coates, 

9 — Election  of  officers, 

THURSDAY,  JUNE  2,   8:30  P,  M, 

(With  music) 

1 — Report   of   public   policy  committee, 

Sidney   Z,   Mitchell. 
2 — Address  (speaker  of  national  promi- 
nence invited). 

Accounting  Sessions 

TUESDAY,   MAY    31,    2:15   P.   M, 

1 — Address  of  section  chairman,  J,  C. 
Van   Duyne, 

2 — Appointment  of  nominating  commit- 
tee. 

3 — Report  of  committee  on  accounting 
education,    Fred   R.   Jenkins. 

4 — Report  of  committee  on  classifica- 
tion of  accounts,  reports  to  com- 
missions and  relations  with  other 
associations,  W.  J.  Meyers. 

5 — Report  of  committee  on  purchasing 
and  storeroom  accounting,  W,  F. 
Stevens, 

WEDNESDAY,  JUNE  1,  2,:15  P,  M. 

1 — Report  of  committee  on  federal  in- 
come-tax procedure,  F,  B.  Odium. 

2 — Paper,  "Accounting  for  Coal,"  H, 
M.   Edwards. 

3 — Report  of  committee  on  customers' 
records  and  billing  methods,  J. 
D.   Jacobus. 

4 — Report  of  committee  on  credits  and 
collections,    David    Darlington. 

THURSDAY,    JUNE    2,    2:15    P,    M. 

1 — Election  of  officers. 

2 — Report  of  committee  on  bonus  sys- 
tems    A.    H,    S.    Cantlin. 

3 — Report  of  committee  on  security 
holders'  records.  William  S-  Kline, 

4 — Report  of  committee  on  investment 
budget  control.  Harry  .\.   Snow. 

5 — Address,  "Accounting  Service  to 
Member  Companies,"  E.  J.  Fowler. 


Commercial  Sessions 

TUESDAY    MAY   31,    2:15   P.   M. 
1 — Address  of  section  chairman,  M.   S, 

Seelman,  Jr. 

2 — Appointment  ot  nominating  commit- 
tee, 

3 — Report  of  Bureau  of  Advertising 
and  Publicity  Service,  L,  D,  (iiln 

4 — Report  of  division  on  adequate  out- 
lets and  co-ordinate  advertising 
P.  L.  Thomson. 

5 — Report  ot  division  of  illuminating 
engineering,  non-technical,  P,  B. 
Zimmerman. 

G — Report  of  division  on  motion-pic- 
ture films,    M,   C,  Turpin. 

7 — Report  of  division  on  national  com- 
modity advertisers.  Earl  IjJ.  "VVhite- 
horne, 

8 — Report  of  division  on  newspaper  ad- 
vertising campaigns,  Norman 
Maul. 

9 — Rei")ort   of  division   on    news    syndi- 
cate and  magazine  writers,  Frank 
B.   Rae,  Jr. 
10 — Import   ot   division   on   publics. '.ions, 

Cyril   Nast, 
11 — purport    of  committee   on   education. 

Fred   R.   Jenkins. 
12 — Report  of  committee  on  "Electrical 
Salesman's  Handbook,"  George  H, 
Stickney, 

PARALLEL  SESSION 
1 — Report  of  Power  Sales  BurCt^u.   H, 

H.   Holding. 
2 — Report   of   division   on   economics  of 

the  use  of  central-station  electric 

power.  J.  W.  Meyer, 
3 — Report     of     division     on     indus-.rial 

electric   heating,    N,   T,   'Wiicox, 
4 — Rjeport    of    division    on    electric   arc 

steel  furnaces,  Joseph  McKinley. 
5 — Report  of  division  on  general  power. 

CJeorge  H.  Jones. 
6 — Address   on   "The    Power   of  Trans- 
portation,"   E,   S.   Mansfield, 

WEDNESDAY,  JUNE  1,  2  P.  M, 

1 — Report  of  Merchandise  Sales  Bu- 
reau, Dorsey  R,  Smith, 

2 — Report  of  division  on  electrical  mer- 
chandise,   C,    E,   Greenwood, 

3 — Report  of  division  on  electric  shop 
management.    Thomas   Berger. 

4 — Report  of  division  on  standardizing 
and  testing,   R,   S.   Hale. 

5 — Report  of  electric  range  division,  C. 
O,    Dunten, 

PAR.\LLEL  SESSIOJ? 

1 — Report  of   Electric  Vehicle  Bureau. 

E.  S,  Mansfield. 

2— Reports  of  several  committees  (de- 
tails to  be  supplied). 

3 — Paper,  "Economy  of  Electric  Vehi-' 
cles,"   (speaker  to  be  selected), 

4 — Paper,  "Electric  Vehicle  Problems," 
(speaker  to  be  selected). 

5 — Discussion, 

6 — Report  of  committee  on  compensa- 
tion of  salesmen.  L,  R.  Wallis, 

7 — Address,  "Capitalizing  an  Oppor- 
tunity,"  William    L,   Goodwin, 

8 — Report  of  committee  on  commercial 
service  and  relations  with  custo- 
mers, li.  A,  Coleman, 

THUmSDAY,    JUNE    2.    2:15    P,    M, 
1 — Report  of  nominating  committee, 
2 — Election    of    officers    and    executive 

committee, 
3 — Report    of    Lighting    Sales    Bureau, 

Oliver  R.  Hogue. 
4 — Report  of  committee  on  educational 

exhibits.   Clarence   L.   Daw, 
5 — Report     of     division     on     residence 

lighting,    M,   Luckiesh, 
6 — Report    of    division    on    street    and 

highway  lighting,  W,   D'A,   Ryan. 
7 — Report     of     division     on     industrial 

lisrhting,  (?.   Bertram  Regar, 
8 — Report    of    division    on    lighting    of 

large  buildings,  F,  A,  Gallagher. 
9 — Report    of    di\ision    on    commercial 

aspects   of   lamp   equipment,    Earl 

A.  Anderson. 
10 — Report   of  division  on   sign,  display 

and  billboard  lighting,  H.  I.  Mark- 
ham. 
11 — Report  ot  division  on  store  lighting, 

James  J.  Kirk. 
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To  Consider  Symbols  for  Electrical 
Equipment  in  Buildings 

FOR  the  purpose  of  adopting  a  program  looking 
toward  the  establishment  of  national  symbols  for 
electrical  equipment  in  buildings  the  American  Engi- 
neerinjr  Standards  Committee  has  at  the  joint  request 
of  the  National  Association  of  Electrical  Contractors 
and  Dealers  and  the  American  Institute  of  Architects, 
called  a  conference  of  representatives  of  all  interested 
national  associations  for  May  10  at  the  Engineering 
Societies  Building,  New  York. 

Among  the  standards  recently  approved  by  the  Ameri- 
can Engineering  Standards  Committee  are  the  standard 
method  for  sampling  of  coal  submitted  by  the  American 
Society  for  Testing  Materials  and  the  National  Electri- 
cal Code.  

Service  Charge  Legislation  Rejected  in 
Connecticut 

THE  Connecticut  Legislature  has  rejected  the  pro- 
posed anti-service-charge  legi.slation  which  received 
considerable  attention  early  in  the  present  session.  In 
its  place  an  act  has  been  drafted  which  would  authorize 
the  Public  Utilities  Commission  to  regulate  all  rates 
and  charges  upon  petition  of  companies,  municipalities 
or  any  ten  patrons  of  a  public  utility.  Service  charges 
by  gas  companies  have  been  chiefly  attacked. 

Governor  Lake  has  signed  the  bill  authorizing  the 
Hartford  Electric  Light  Company  to  increase  its  capital 
stock  to  $20,000,000,  issued  at  not  less  than  par. 

The  bill  authorizing  to  transmit  and  sell  electricity 
for  manufacturing  uses  under  the  jurisdiction  of  the 
Public  Utilities  Commission  any  corporation  allowed  j 
to  construct  and  maintain  dams,  to  own  and  operate 
mills  and  to  utilize  its  generated  power  in  such  opera- 
tion has  passed  both  branches.  Such  distribution  and 
sale,  however,  are  not  permitted  in  territory  already 
covered  by  municipal  or  private  franchise. 

Southwestern  Division,  N.  E.  L.  A.,  Will 
Discuss  Many  Topics 

AN  EXTENSIVE  program  has  been  arranged  tor 
.  the  annual  convention  of  the  Southwestern  Geo- 
graphic Division  of  the  National  Electric  Light  Associ- 
ation, which  is  to  be  held  at  Hot  Springs,  Ark.,  May 
13  and  14.  The  program  includes  papers  and  addresses 
on  the  following  subjects:  "Customer  Ownership,"  by 
C.  J.  Stubner  of  Henry  L.  Doherty  &  Company;  three 
papers,  on  "Security  Holders  Records,"  "A  Uniform 
System  of  Accounting"  and  "The  Bonus  System"  respec- 
tively, to  be  read  at  the  afternoon  session  on  May  13; 
an  address  by  W.  E.  Clement,  New  Orleans  Railway  & 
Light  Company;  "Merchandise  Sales,"  by  W.  B.  Mc- 
Spadden  of  the  City  Light  &  Water  Company  of 
Amarillo,  Tex.;  "Commercial  Service  and  Relations 
with  Customers,"  by  P.  C.  Tucker;  "Lighting  Sales," 
by  C.  S.  Barber;  "Power  Sales,"  by  R.  I.  Brown;  "Ad- 
vertising and  Publicity  Service,"  by  J.  C.  Lamb;  "Elec- 
tric Vehicles"  and  an  illustrated  lecture  on  "Correct 
Industrial  Lighting,"  both  by  F.  J.  Schwab;  "Publicity," 
by  H.  A.  Lane,  .secretary  of  the  division ;  "Should  the 
Public  Utility  Company  Advertise?"  by  G.  A.  Davis;  an 
address  by  J.  B.  Thomas,  chairman  of  the  Technical 
Section;  "The  Application  of  Diesel  Engines  to  Small 
Electric  Power  Stations,"  "Valuation  for  Rate  Making," 
"The  Economies  of  Transmission-Line  and  Distributing 


System  Supports,"  and  "The  Operating  Problems  of 
Inductive  Interference,"  all  four  of  these  papers  to  be 
read  before  the  Technical  Section  on  May  13. 

On  the  evening  of  May  13  the  annual  banquet  of  the 
division  will  be  held.  The  members  will  hear  a  talk  by 
Martin  J.  Insull,  president  of  the  N.  E.  L.  A.,  on  "The 
Public's  Business,"  following  a  talk  by  A.  Hardgrave, 
president  of  the  division.  On  Saturday  morning.  May 
14,  there  will  be  a  general  session  at  which  the  following 
addresses  will  be  given :  "Public  Policy,"  by  Hamilton 
Moses;  "The  Kansas  Industrial  Law,"  by  W.  L.  Higgins 
of  the  Court  of  Industrial  Relations  of  Kansas,  and 
"The  Superpower  Central  Station,"  by  J.  B.  Thomas 
of  the  Texas  Power  &  Light  Company.  The  report  of 
the  wiring  committee  will  be  presented  at  this  meeting 
also.  At  the  general  session  of  Saturday  afternoon  will 
be  presented  papers  on  "Needs  of  the  Industry,"  by  J. 
H.  Gill;  "Work  of  the  N.  E.  L.  A.,"  by  W.  J.  Canada, 
and  "Internal  Organization,"  by  J.  F.  Owens. 


English  Publisher  of  Industrial  Peri- 
odicals Here  to  Study  Labor 

tpRNEST  J.  P.  BENN,  managing  director  of  Benn 
^  Brothers,  Ltd.,  of  London,  the  foremost  publishing 
house  of  engineering  and  trade  papers  in  Europe,  arrived 
in  the  United  States  a  few  days  ago  to  study  industrial 
conditions  and  confer  with  officials  of  the  National  Civic 
Federation.  Mr.  Benn  has  been  engaged  in  publishing 
for  forty-odd  years,  and  among  his  twelvo  publications 
are  the  Electrician  and  the  "Electrical  Trades  Direc- 
tory," both  extremely  well  known  in  the  United  States. 

At  the  present  time  he  is  especially  interested  in  labor 
conditions  and  is  considered  one  of  the  foremost 
authorities  on  that  subject  in  England.  His  trip  to  the 
United  States  primarily  is  to  obtain  as  much  infoi'ma- 
tion  as  he  can  regarding  the  labor  situation. 

On  Thursday  noon  representative  business-paper  pub- 
lishers gave  a  luncheon  at  the  Engineers'  Club  in  honor 
of  Mr.  Benn,  at  which  James  H.  McGraw,  president  of 
McGraw-Hill  Company,  Inc.,  was  invited  to  preside  as 
toastmaster.  At  this  time  the  representatives  of 
American  engineering  papers  who  made  the  trip  to 
Europe  at  the  close  of  the  war  took  occasion  once  more 
to  express  to  Mr.  Benn  their  lasting  appreciation  of  the 
manv  courtesies  which  he  showed  them  at  that  time. 


Southwestern  Men  Have  Full  Program 
for  Galveston  Meeting 

MARTIN  INSULL,  president  of  the  National  Elec- 
tric Light  Association,  will  on  May  19  address 
the  seventeenth  annual  convention  of  the  Southwestern 
Electrical  and  Gas  Association  at  Galveston,  Tex.,  on 
"The  Public's  Business";  J.  H.  Gill  will  discuss  "The 
Utility  Association  as  a  Permanently  Profitable  Invest- 
ment," and  Dr.  E.  P.  Schoch  will  speak  on  "The  Latest 
Development  in  Texas  Lignite."  On  May  20  W.  G. 
Busby,  chairman  Missouri  Public  Service  Commission, 
will  speak  on  "State  Utility  Commissions,"  W.  J.  Canada 
of  the  N.E.L.A.  on  "Inductive  Interference,"  and  there 
will  be  two  addresses  on  "Home-Town  Financing  of 
Local  Utilities"  by  men  who  have  had  practical  experi- 
ence along  this  line  and  an  address  on  the  same  topic 
from  the  banker's  point  of  view  by  a  Texas  banker. 

The  convention  will  open  on  Wednesday  afternoon. 
May  18,  when  the  president's  address  and  an  address  by 
an  invited  speaker  will  be  made. 
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Need  for  Uniformity  in  Contractors' 
Licensing  Risk  Seen 

LACK  of  similarity  in  legislation  relative  to  licensing 
^electrical  contractors  is  receiving  attention  from  the 
New  York  State  Association  of  Electrical  Contractors 
and  Dealers.  The  subject  of  licensing  is  now  up  in  a 
number  of  different  cities  in  the  state,  no  two  of  which 
are  considering  similar  arrangements.  The  association 
states  that  it  fears  that  if  this  matter  is  handled  in 
such  a  miscellaneous  way  it  will  result  in  a  "welter  of 
rules  and  regulations  that  will  be  contradictory  and  ob- 
viously embarrassing  to  contractors  in  attempting  to 
execute  work  in  different  localities." 

The  New  York  State  association  suggests  the  serious 
consideration  of  this  subject  by  members  of  the  national 
association  and  district  associations. 


tremendous  increase  in  the  demand  for  electric  service. 
The  budget  of  estimated  expenditures  for  this  year  is 
figured  at  $559,000,  of  which  $82,000  is  for  the  gas 
department  and  $447,000  for  the  electric  department. 


All  Branches  of  the  Industry  Co-operate 
in  Illumination  Exhibit 

AN  EXHIBIT  designed  to  display  the  most  modern 
L  equipment  available  for  industrial,  commercial 
and  residential  lighting  will  be  opened  in  the  Rogers 
Building,  Massachusetts  Institute  of  Technology,  Bos- 
ton, in  the  latter  part  of  May  under  the  auspices  of  the 
Institute,  the  central-station,  jobbing,  manufacturing 
and  contractor-dealer  interests  of  the  city.  It  is  hoped 
that  the  exhibit  can  be  maintained  for  at  least  five 
years  as  a  center  of  advanced  lighting  instruction  and 
demonstration.  The  "Bureau  for  Better  Illumination" 
has  been  organized  to  handle  the  work,  and  the  fol- 
lowing committees  have  been  appointed:  Engineering, 
Prof.  W.  J.  Drisko  (chairman),  J.  Daniels,  R.  R. 
Ringer;  publicity,  L.  D.  Gibbs  (chairman),  M.  R.  Grif- 
feth,  C.  M.  Stow,  E.  H.  Whitney;  finance,  V.  M.  F. 
Tallman  (chairman),  J.  E.  Wilson,  C.  B.  Burleigh,  W. 
F.  Abely;  general,  H.  F.  Wallace  (chairman),  A.  W. 
Ives,  J.  E.  Wilson  (secretary),  W.  J.  Drisko,  W.  H.  At- 
kins, W.  F.  Abely,  F.  S.  Price,  C.  S.  Davis,  J.  Daniels, 
H.  T.  Sands,  William  Gould.  A  maintenance  commit- 
tee has  been  suggested  to  care  for  the  exhibit. 


Seasonal  Freight  Rates  on  Lake  Coal 

THE  Interstate  Commerce  Commission  by  authoriz- 
ing the  carriers  to  put  in  effect  reduced  rates  on 
lake  coal  has  authorized  what  is  in  effect  a  seasonal  coal 
rate.  The  decision  is  regarded  as  being  one  of  the  most 
significant  since  the  priority  orders  of  last  fall. 

The  authorization  took  the  form  of  a  special  per- 
mission. Such  permissions,  No.  52,757  and  No.  52,761, 
dated  April  27,  authorized  the  carriers  participating  in 
the  movement  of  coal  to  Lake  Erie  ports  for  trans-ship- 
ment by  water  to  reduce  rates  for  such  transportation 
28  cents  per  net  ton  until  Oct.  31,  1921. 

This  order  is  expected  to  stimulate  the  shipment  of 
coal  to  lower  lake  ports.  The  adjustment  of  the  rates 
from  the  upper  lake  ports  to  interior  points  still  is 
under  discussion. 


Cincinnati  Company  Installs  More 
Generating  Capacity 

IN  THE  report  just  issued  to  stockholders  of  the 
Cincinnati  Gas  &  Electric  Company,  Charles  D. 
Jones,  president  of  the  company,  shows  that  the  total 
assets  at  the  close  of  1920  were  listed  at  $53,050,478.82. 
The  report  also  reviews  the  various  features,  physical 
and  financial,  of  the  company.  In  view  of  the  present 
condition  of  the  bond  market  the  issuing  of  any  bonds 
under  the  new  $50,000,000  authorized  mortgage  has 
been  deemed  unwise. 

A  fourth  unit  of  30,000-kw.  capacity  is  now  being  in- 
stalled in  the  company's  plant  and  is  expected  to  be  in 
readiness  for  operation  some  time  during  the  coming 
summer.  This  will  bring  the  total  generating  capacity 
of  the  plant  to  120,000  kw.  and  the  company  then  will 
be  in  a  position  adequately  to  handle  the  rapidly  increas- 
ing demand  for  power. 

The  approved  capital  charges  for  the  year  1920  other 
than  power  house  expenditures  amounted  to  $1,000,749, 
an  increase  of  $465,907  over  1919.  This  large  increase, 
it  is  pointed  out  in  the  report,  is  due  mainly  to  the 


A.  I.  E.  E.  Standards  Committee 

Meets  May  19 

THE  standards  committee  of  the  American  Insti- 
tute of  Electrical  Engineers  will  hold  a  meeting  on 
May  9  at  the  headquarters  of  the  Institute  in  New 
York,  at  which  time  it  is  expected  that  the  latest  edi- 
tion of  the  standardization  rules  will  be  off  the  press. 
Prof.  D.  C.  Jackson,  Massachusetts  Institute  of  Tech- 
nology, Cambridge,  Mass.,  is  chairman. 


A.  L  E.  E.  Now  Has  12,201  Members 

THE  year-book  of  the  American  Institute  of  Electrical 
Engineers  for  1921,  which  has  just  been  published, 
shows  an  increase  in  membership  from  Jan.  1,  1920,  to 
Jan.  1,  1921,  of  1,509.  The  present  membership  of  all 
grades  is  12,201,  distributed  as  follows: 


Jan.   1,  Jan.   1, 

1920  1921 

United  States   9,770  10,447 

Canada     525  624 

Newfoundland     2  2 

Mexico    37  42 

Central   America    60  59 

West   Indies    34  51 

South   America    109  124 

South    Africa    20  24 

Asia    226  280 

Australia   127  149 

Europe 346  399 

Total     10,692  12,201 

Honorary    members     6  6 

Fellows     494  528 

Members    1.541  1.799 

Associates   8,651  9.868 

This  increase  in  membership  makes  the  slope  of  the 
curve  of  membership  for  the  period  1916  to  1921  con- 
siderably steeper  than  for  the  period  1900  to  1910,  just 
prior  to  the  regrading  of  the  membership  and  the 
establishing  of  the  grade  of  fellow  in  1912.  Between 
1900  and  1910  the  increase  was  at  the  average  rate  of 
575,  and  from  1910  to  1916  it  was  at  the  rate  of  233 
per  year.  Since  that  time  the  average  rate  has  been 
950  per  year.  Eighty  per  cent  of  the  increase  of  the 
past  year  was  in  the  associate  grade,  with  new  members 
drawn  mostly  from  the  engineering  and  sales  depart- 
ments of  the  large  electrical  manufacturing  companies 
and  from  the  operating  departments  of  public  utilities 
and  industrial  plants. 
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Colorado  Riv«'r  Coniinissioii  Now 
Gathering  Data 

THE  recently  formed  Coloriul)  River  Commission  is 
now  gatherinjr  data  to  be  used  as  a  basis  for  recom- 
mendation as  to  the  development  of  the  river.  This 
commission  consists  of  the  state  engineers  and  officers 
having  jurisdiction  over  irrigation  and  water  rights, 
together  with  officers  of  the  Reclamation  Service.  It 
was  formed  through  the  efforts  of  the  League  of  the 
Southwest,  in  which  are  joined  as  official  members  the 
Governors  of  California.  Nevada.  Arizona,  New  Me.xico, 
Utah,  Colorado  and  Wyoming.  In  addition  to  the 
engineering  commission  a  treaty  commission  is  being 
formed  to  formulate  laws  and  prosecute  treaties  between 
the  several  states.  These  treaties  will  require  approval 
by  Congress. 

Up  to  the  first  of  the  year  filings  for  power  develop- 
ments on  the  Colorado  River  and  its  tributaries 
exceeded  4,000,000  hp.  Principal  among  these  is  the- 
application  of  the  Southern  California  Edison  Company 
for   development   of   three   sites   totaling   3,570,000   hp. 

LTnder  the  Kincaid  act,  which  authorized  the  Reclama- 
tion Service  to  investigate  the  problems  of  the  Imperial 
Valley,  a  report  has  been  rendered  covering  the  studies 
completed  to  date  of  Nov.  6,  1920.  Since  that  date  the 
investigations  have  been  continued,  including  work  at 
the  Boulder  Canyon  dam  between  California  and 
Arizona,  where  it  is  proposed  to  construct  a  25,000,000- 
acre-ft.  storage  and  flood-control  reservoir. 

All  available  data  will  be  given  to  F.  E.  Weymouth, 
chief  engineer  of  the  Reclamation  Service,  Denver,  who 
is  secretary  of  the  Colorado  River  Commission,  for 
compilation.  A.  J.  McCune,  Colorado  state  engineer, 
is  chairman  of  the  commission. 


Efficiency  in  Business  to  Help  Meet 
Demand  for  Lower  Prices 

MORE  work  from  fewer  men,  greater  efficiency  in 
advertising  and  a  careful  study  of  costs  and 
credits — these  are  the  tools  used  by  American  business 
to  effect  lower  costs  in  order  to  meet  the  demand  for 
reduced  prices,  according  to  the  findings  derived  from 
a  survey  just  completed  by  the  department  of  domes- 
tic distribution  of  the  Chamber  of  Commerce  of  the 
United  States.  Answers  were  received  from  about  2,000 
business  men,  retailers,  wholesalers  and  manufacturers. 
The  questions  had  to  do  only  with  distribution  costs, 
and  all  answers  which  deal  solely  with  production  prob- 
lems were  omitted. 

The  replies  for  the  most  part  report  what  has  been 
done,  but  a  final  question  asked  for  suggestions  as  to 
how  the  domestic  distribution  department' might- help 
in  lowering  the  cost  of  merchandising  to  a  normal  basis. 
By  far  the  largest  number  of  answers  said,  "Do  some- 
thing to  lower  freight  rates." 

The  greatest  variety  of  answers  was  received  in 
response  to  the  question,  "What  are  you  doing  to  reduce 
your  personnel  costs  to  a  normal  basis?"  The  general 
tone  of  these  answers  pointed  not  so  much  toward  a 
reduction  in  wages  as  to  a  reduction  of  the  number  em- 
ployed. Only  about  one-fourth  of  those  who  answered 
had  made  any  direct  reduction  of  wages.  About  58 
per  cent  have  reduced  the  number  of  employees  and 
have  done  away  with  one-fifth  of  their  workers.  One- 
fifth  reported  that  they  had  done  away  with  or  reduced 
commissions  and  bonu.ses. 


More  than  one-fourth  of  those  answering  said  they 
had  cut  down  advertising  space.  This  was  in  part  bal- 
anced, however,  by  reports  from  many  others  who  found 
depression  a  justification  for  an  increased  use  of  space. 
Frequently  through  the  comment  which  accompanied 
the  answers  to  the  questions  about  publicity  there 
appeared  a  note  of  determination  not  to  cut  off  this 
method  of  selling  but  to  make  certain  of  greater  results. 

Surprisingly  little  was  done  by  the  2,000  business 
men  in  the  cutting  down  of  service  to  customers. 

More  than  20  per  cent  of  those  who  answered  had 
made  a  reduction  in  volume  of  credit  business.  Some 
had  shortened  the  time  on  charge  accounts,  while  a 
considerable  number — more  than  4  per  cent  of  the  whole 
— had  lengthened  time  on  this  class  of  business. 

A  general  question  as  to  what  other  means  had  been 
used  to  reduce  costs  drew  forth  a  wide  variety  of 
replies.  Stopping  the  little  leaks  has  engaged  as  much 
ff  the  business  men's  attention  as  reducing  the  heavier 
expenses.  Budgets  are  getting  much  more  careful  atten- 
tion. 


Arc-Welding  Applications  Increase  100 
per  Cent  in  1920 

ELECTRIC  arc  welding  has  had  a  very  rapid  growth 
during  the  past  few  years  both  in  sale  of  apparatus 
and  in  increasing  scope  of  application,  according  to  data 
presented  by  the  electric  arc  welding  committee  before 
the  recent  annual  convention  of  the  American  Welding 
Society  at  New  York  on  April  27,  28,  29  and  30.  The 
number  of  sales  of  equipment  for  1920  was  double  that 
for  1919,  and  at  the  same  time  the  increased  sale  of 
electrode  material  shows  that  the  field  of  application  has 
also  more  than  doubled.  It  was  the  consensus  of  opin- 
ion that  the  field  for  electric  welding  was  so  large  that 
no  unnecessary  attempts  should  be  made  to  compete  in 
work  that  logically  belongs  to  the  field  of  gas  or  thermit 
welding. 

Carbon  arc  welding  has  shown  better  results  for  weld- 
ing Ve-in.  or  :>''^-in.  steel  plates  than  metallic  electrode 
welding,  asserted  R.  F.  Wagner  of  the  General  Electric 
Company  in  his  discussion  before  the  electric  arc  weld- 
ing committee.  Less  skill  is  required  of  the  operator 
in  manipulating  the  tapered  carbon  pencil  electrode  used 
for  this  work  than  in  handling  the  metallic  electrode. 
Greater  speed  is  also  obtained.  Both  direct  current  and 
alternating  current  are  used  for  the  welding  on  thin 
plates,  although  smoother  work  is  done  with  direct  cur- 
rent. Other  important  subjects  considered  by  this  com- 
mittee were  cast-iron  welding,  locked-up  stresses  and 
standard  tests  for  welds. 

The  ccmm.ittee  on  training  of  operators,  William  Spra- 
ragen,  chairman,  decided  to  get  in  touch  with  various 
welding  schools  in  order  to  find  out  the  methods  of  han- 
dling courses  of  study  and  training  for  operators.  An 
attempt  will  also  be  made  to  work  up  a  series  of  stand- 
ard tests  that  may  be  given  to  operators  to  determine 
their  fitness  for  handling  welding  work. 

Standardization  of  apparatus  ratings  for  the  benefit 
of  the  manufacturer,  user  and  central  station  will  be 
attempted  by  the  resistance  welding  committee,  Herman 
Lemp  chairman.  Nomenclature  standardization  will  also 
be  taken  up. 

New  officers  elected  for  the  American  Welding  So- 
ciety were:  President,  S.  W.  Miller,  Rochester  Welding 
Works,  and  vice-president,  C.  A.  McCune,  Paige  Steel  & 
Wire    Company.      The    American    Bui-eau    of   Welding, 
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which  is  a  joint  advisory  hoard  of  the  American  Weld- 
ing Society  and  the  Engineering  Division  of  the  Na- 
tional Research  Council,  retains  its  former  officers, 
Comfort  A.  Adams,  director,  and  William  Spraragen, 
secretary. 

Mechanical  Engineers  Will  Discuss  Power 
Problems  at  Spring  Meeting 

WELL-DEVELOPED  programs  will  be  carried  out 
by  the  different  divisions  of  the  American  Society 
of  Mechanical  Engineers,  which  will  hold  its  spring 
meeting  at  the  Congress  Hotel,  Chicago,  on  May  23-26. 
The  Power  Division  is  co-operating  with  the  Chicago 
Section  of  the  A.  I.  E.  E.  and  the  mechanical  and  elec- 
trical sections  of  the  W^estern  Society  of  Engineers  to 
provide  papers  on  the  power  resources  of  the  Middle 
West.  The  power  session  will  be  presided  over  by  Sam- 
uel Insull,  president  of  the  Commonwealth  Edison  Com- 
pany. The  situation  regarding  power  development  and 
interconnection  of  power  systems  will  be  reviewed  by 
W.  L.  Abbott,  Commonwealth  Edison  Company,  and 
there  will  be  a  paper  by  C.  W.  Place  of  the  General 
Electric  Company,  describing  the  water-power  resources 
of  that  section.  The  first  three  power  test  codes 
developed  by  the  A.  S.  M.  E.  will  be  presented  for 
public  hearing.  These  are  on  general  instructions,  re- 
ciprocating steam  engines  and  evaporative  apparatus. 

Other  features  of  the  meeting  will  be  a  paper  on  the 
hydi-aucone  regainer  by  William  M.  White,  manager  and 
chief  engineer  of  the  hydraulic  department  of  the  Allis- 
Chalmers  Manufacturing  Company,  which  will  outline 
the  development  of  this  device  and  its  successful  appli- 
cation in  hydro-electric  projects,  leading  to  high  water- 
wheel  efficiency,  and  more  ecnomical  power-house 
construction ;  a  paper  on  boiler-water  analyses  by  J.  R. 
McDermet,  research  engineer  of  the  Elliott  Company, 
and  a  paper  by  H.  B.  Reynolds  of  the  Interborough 
Rapid  Transit  Company  presenting  the  results  of  a 
series  of  tests  on  a  30,000-kw.  steam  turbine. 


Power-Load  Figures  Reflect  Industrial 
Conditions  in  Ohio 

INDUSTRIAL  conditions  throughout  Ohio  are  re- 
flected by  statistics  compiled  by  the  Ohio  Committee 
on  Public  Utility  Information  showing  the  quantity  of 
electricity  generated  for  light  and  power  by  large  cen- 
tral-station plants  during  March,  as  compared  with  the 
same  month  last  year.  The  figures  indicate  a  falling 
off  of  around  23  per  cent  in  the  production  of  electricity 
as  compared  with  March,  1920.  In  that  month  150,704,- 
416  kw.-hr.  was  generated  by  central-station  plants  in 
eleven  of  the  largest  cities  of  Ohio,  while  in  March  of 
this  year  the  amount  generated  was  115,887,465  kw.-hr., 
a  decrease  of  34,816,951  kw.-hr. 

This  large  decrease  is  due  to  the  fact  that  industrial 
plants  are  not  using  nearly  so  much  electricity  as  they 
were  last  year.  More  electricity  is  being  used  in  homes, 
however,  according  to  central-station  operators,  one 
large  central-station  company  adding  domestic  con- 
sumers at  the  rate  of  2,000  a  month. 


Program  for  National  District  Heating 
Association  Convention 

A  LARGE  attendance  is  expected  at  the  twelfth  annual 
,  convention  of  the  National  District  Heating  Asso- 
ciation, which  is  to  be  held  at  the  Breakers  Hotel,  Cedar 
Point,  Ohio,  June  22,  23  and  24.  The  tentative  program 
of  the  convention  includes  papers  and  discussions  on 
"Insurance  Rates  as  Affected  by  District  Heating  In- 
stallations," "Does  Installation  of  Electric  Generators 
in  Connection  with  Steam  Heating  Pay?"  "Experience 
with  Non-condensing  Turbines  in  Industrial  Heating 
Work,"  "Use  of  Pulverized  Coal,"  "Hot  Water  Rates," 
"Customers'  Installations"  and  "Advantages  of  Central- 
Station  Heat  from  the  Viewpoint  of  the  Building  Man- 
ager." There  will  also  be  a  symposium  on  the  mechan- 
ical stokers  and  their  performances  and  an  address  on 
the  coal  situation. 


Southwest  Unites  in  Electrical  Show 


ONE  hundred  and  fifteen  exhibitors  participated  m  the 
first  Kansas  City  electrical  show,  which  closed  .A.pril  23. 
There  were  around  75,000  paid  admissions.  While  the  show 
was  conducted  co-operatively  by  the  Kansas  City  electrical 
interests,  it  served  in  a  measure  to  unite  the  electrical  in- 
dustry of  the  Southwest.     A  number  of  the  associations  of 


that  section  arranged  to  meet  in  Kansas  City  during  elec- 
trical show  week.  One  of  the  features  of  the  show  was  the 
general  illumination,  the  general  scheme  of  which  can  be 
seen  in  the  illustration.  Eighty  1,000-watt  "tip-up  burning" 
lamps  were  used  in  inverted  bowl  reflectors.  An  intensity 
of  16-foot  candles  on  the  lighting  plane  was  secured. 
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Ciirreiit  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


Pennsylvania  Company's  Rights  in 
Elhvood  City  Sustained.  —  The  Public 
Service  Commission  of  Pennsylvania 
has  ordered  the  Harmony  Electric  Com- 
pany to  "desist  from  constructing  a 
distribution  line  or  any  additional  facili- 
ties for  the  purpose  of  supplying  elec- 
trical energy  to  consumers  in  the 
borough  of  Ellwood  City."  This  action 
was  taken  on  the  complaint  of  the 
Pennsylvania  Power  Company,  between 
which  and  the  Harmony  company  a  dis- 
pute over  rights  in  the  territory  con- 
cerned existed.  The  commission  had 
previously  refused  approval  of  a  con- 
tract between  the  Harmony  company 
and  the  borough. 

War  Department  Will  Train  Amateur 
Radio  Operators. — The  United  States 
War  Department,  through  the  Chief 
Signal  Officer  of  the  army,  is  making 
arrangements  for  the  training  of 
amateur  radio  operators  and  devising 
plans  for  utilizing  their  services  should 
a  national  emergency  arise.  There  are 
nine  army  corps  areas,  and  in  each  of 
these  it  is  intended  that  an  organiza- 
tion of  amateurs  shall  be  formed.  At 
the  respective  corps  headquarters  there 
will  be  established  a  transmitting  radio 
station  with  a  range  sufficient  to  cover 
the  entire  corps  area.  Courses  of  in- 
struction will  be  prepared  and  sent  out 
by  radio  and  by  mail.  The  amateur 
personnel  will  be  formally  inducted 
into  the  Signal  Reserve  Corps  and  will 
where  practicable  be  called  to  active 
camp  service  for  two  weeks  in  the 
summer. 

Pacific  Gas  &  Electric  Company  En- 
ters Into  Contract  with  Red  River  Lum- 
ber Company. — An  important  contract 
has  been  drawn  between  the  Pacific  Gas 
&  Electric  Company  and  the  Red  River 
Lumber  Company,  which  has  large 
timber  holdings  in  the  Pit  River 
country,  where  the  Pacific  Gas  &  Elec- 
tric Company  is  engaged  in  a  large  con- 
struction program.  By  virtue  of  its 
large  holdings  the  Red  River  Lumber 
Company  held  large  riparian  rights  on 
Pit  River,  Fall  River  and  Hat  Creek  and 
had  intended  to  develop  power  on  these 
streams  for  the  purpose  of  making 
paper  pulp.  In  exchange  for  all  of  its 
water  rights  and  clear  title  to  a  strip  of 
land  25  ft.  wide  on  each  bank  of  these 
streams  above  high-water  mark,  the 
use  of  roads,  trails  and  camp  sites  and 
rights-of-way  for  pole  and  tower  lines, 
and  the  right  of  rental  of  certain  of  the 
Red  River  Lumber  Company's  stock  and 
equipment,  the  Pacific  Gas  &  Electric 
Company  had  given  the  Red  River  com- 
pany an  option  on  Hat  Creek  Power 
House    No.    1    and    Hat    Creek    Power 


House  No.  2.  When  and  if  it  takes  over 
Power  House  No.  1  the  Red  River  com- 
pany will  pay  for  the  actual  cost  of 
the  plant  minus  a  certain  consideration. 
When  and  if  it  takes  over  the  second 
power  house  it  will  pay  the  Pacific  com- 
pany the  actual  cost  of  the  plant.  Until 
the  time  that  these  plants  are  taken 
over  by  the  Red  River  company  they 
will  be  operated  by  the  Pacific  company. 
The  contract  has  been  submitted  to  the 
California  Railroad  Commission. 

Rural  Electrification  in  Finland. — A 
report  from  the  American  Consul  at 
Helsingfors,  Finland,  says  that  thirty- 
one  rural  districts  in  that  country  out 
of  sixty-four  having  25  per  cent  of  their 
total  area  under  cultivation  are  supplied 
with  electricity  and  that  service  is  also 
being  given  to  some  districts  with  a 
poorer  percentage  of  cultivated  land. 
There  are  three  large  electric  plants  in 
the  agricultural  sections,  of  which  one 
has  just  been  built  to  take  advantage 
of  a  water-power  source  in  the  Province 
of  Abo.  This  plant  pi'oduces  low-ten- 
sion energy  for  use  in  its  immediate 
neighborhood  and  also  transits  power 
at  20,000  volts  for  a  distance  of  26 
miles,  this  energy  being  stepped  down 
for  lighting  and  motor  service  to  farms 
within  the  area  supplied. 

Electricity  in  British  Columbia  Coal 
Mines. — The  only  smelter  in  the  world 
refining  five  different  metals — gold, 
silver,  lead,  copper  and  zinc — is,  accord- 
ing to  E.  A.  Haggen,  a  Britihh  Colum- 
bia mining  authority,  to  be  found  at 
Trail,  in  that  province.  This  develop- 
ment, as  well  as  that  of  the  Rossland 
mines,  had  come  through  the  exploita- 
tion of  hydro-electric  power  at  Bonning- 
ton  Falls  on  the  Kootenay  River.  The 
West  Kootenay  Light  &  Power  Com- 
pany, which  operates  the  Bonnington 
Falls  plants,  is  extending  its  lines  west- 
ward to  Princeton,  180  miles  from  the 
plants,  and  eastward  to  the  Sullivan 
mine  in  East  Kootenay,  more  than  100 
miles.  Transmission  on  the  westerly 
line  is  to  be  at  110,000  volts.  Mr.  Hag- 
gen expresses  the  conviction  that  if  up- 
to-date  electrical  machinery  were  in- 
stalled in  the  coal  mines  of  Vancouver 
Island,  at  a  cost  of  two  or  three  million 
dollars,  the  price  of  coal  would  be  $3  a 
ton  less  in  the  city  of  Vancouver. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

As.sociations  is  printed  in  the  first 

issue  of  each  month. 


O.   E.   L.  A.   Committee  Meetings. — 

Two  meetings  of  the  station  operating 
committee  of  the  Ohio  Electric  Light 
Association  are  scheduled  for  next 
week — one  on  Wednesday  at  Toledo,  and 
the  other  on  Thursday  at  Detroit. 

A.  L  and  S.  E.  E.,  Pittsburgh  Section. 

— At  the  meeting  of  this  section  on  Sat- 
urday, May  14,  to  be  held  at  the  Hotel 
Chatham,  Pittsburgh,  Frederick  J. 
Crolius,  Carnegie  Steel  Company,  Mun- 
hall.  Pa.,  will  present  a  paper  on 
"Powdered  Coal  and  Its  Application  to 
Boilers." 

Connecticut  Section,  A.  I.  E.  E.,  Or- 
ganized.— The  thirty-second  local  sec- 
tion of  the  A.  I.  E.  E.,  to  be  known  as 
the  Connecticut  Section,  which  was 
formally  organized  at  New  Haven  on 
April  22,  will  include  all  of  Connecticut 
with  the  possible  exception  of  the  three 
corners  of  the  state  within  the  techni- 
cal radius  of  the  New  York,  Pittsfield 
and  Providence  Sections  respectively. 
About  forty-five  electrical  engineers 
were  present  at  the  organization  meet- 
ing. Dr.  William  McClellan,  nominee 
for  president  of  the  parent  boay,  ad- 
dressed the  gathering,  pleading  for  the 
development  of  an  engineering  atmos- 
phere in  the  new  section  as  well  as  the 
discussion  of  engineering  problems. 
Officers  elected  were:  Chairman,  C.  F. 
Scott,  professor  of  electrical  engineer- 
ing Yale  University;  secretary  and 
treasurer,  A.  E.  Knowlton,  electrical 
engineer  of  the  Public  Utility  Commis- 
sion of  Connecticut  and  instructor  in 
electrical  engineering  at  Yale;  execu- 
tive committee,  Samuel  Ferguson  of 
Hartford,  E.  C.  Bryant  of  Bridgeport, 
W.  H.  Bristol  of  Waterbury,  E.  H. 
Everit  of  New  Haven,  G.  B.  Leland  of 
Stamford. 


Coming  Meetings  of  Electrical  and  Other  Technical  Societies 


A.  I.  and  S.  E.  E.  Section  Meetings — Phila- 
delphia. May  7;  Cleveland,  May  9; 
Pittsburgh,  May  14. 

Amerioan  Association  of  Engineers  —  Buf- 
falo, May  9-11. 

Society  for  Electrical  Development  Annual 
Meeting — New  York,  May  10. 

Arkansas  Utilities  A.ssociation — Hot  Springs, 
Ark.,  May  11-12.  (For  program  see 
issue  of  April  30,   page   1014.) 

N.  E.  L.  A.,  Southwestern  Geographic  Divi- 
sion— Hot  Springs,  Ark.,  May  13-14. 

American  Washing  Machine  Manufacturers' 
Association — Chicago,  May  18-lD. 

Southwestern  Electrical  and  Gas  Associa- 
tion— Galveston,  Tex.,  May  18-21. 

National  Electric  Credit  Association — Rich- 
mond, Va.,   May   19-20. 

A.  I.  E.  E.  Annual  Meeting — New  York, 
May  20. 

American  Socictv  of  Mechanical  Engineers 
—Chicago.   May    23-26. 

Electrical  Supply  Jobbers'  Association — Hot 
Springs,   Va.,   May   25-27. 


N.  E.  L.  A.  Annual  Convention — Chicago, 
May  31-June  3. 

N.  E.  L.  A.,  Pacific  Coast  Division — Del 
Monte,  Cal..  June  7-9.  (For  program 
see  issue  of  Jan.    29,   page   278.) 

N.  E.  L.  A.,  North  Central  Division  — 
Duluth,  Minn.,  June  14-16. 

National  Fire  Protection  Association — San 
Francisco,   June    14-16. 

Tri-Stato  Water  and  I^ight  Association  — 
Asheville,  N.   C,  June  15-16. 

Canadian  Electrical  A.ssociation  —  Quebec, 
June   15-17. 

California  State  Association  of  Electrical 
Contractors  and  Detilers — Santa  Cruz, 
June  16-18. 

A.  I.  E.  E.  Annual  Convention — Salt  Lake 
City,  June  20-25.  (For  program  see 
issue  of  April   30,  page  1009.) 

National  District  Heating  Association  — 
Cedar  Point,  Ohio.  June  22-24. 

Association  of  Municipal  Electrical  Utili- 
ties of  Ontario — Niagara  Falls,  Onta- 
rio, June  23-25. 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Cost   of   Financing   Extensions. — The 

Pennsylvania  Public  Service  Commis- 
sion has  condemned  the  practice  of  an 
electric  supply  company  in  requiring  a 
deposit  to  cover  the  cost  of  making 
simple  extensions  under  a  provision  in 
its  rate  schedule  that  the  company  re- 
serves the  right  to  charge  the  consumer 
the  cost  of  connecting  with  the  delivery 
of  electrical  energy  and  that  a  deposit 
may  be  required  of  the  consumer  at  the 
discretion  of  the  company,  this  clause 
being,  in  the  commission's  opinion,  too 
general  and  misleading. 

Cost  of  Waiving  Rights  Must  Be 
Borne  by  Utility. — In  establishing  in- 
ci'eased  electric  and  gas  schedules  for 
the  Western  States  Gas  &  Electric 
Company  the  California  Railroad  Com- 
mission, commenting  on  the  action  of 
the  company  in  waiving  as  regards 
street  lighting  in  Stockton  the  sur- 
charge of  10  per  cent  previously  author- 
ized on  all  rates,  said:  "Obviously  the 
proper  consideration  of  applicant's 
electric  revenue  should  be  based  upon 
established  standard  rates,  and  the  di- 
minution of  its  return  by  reason  of 
applicant's  favoritism  in  the  instances 
of  municipal  service  it  supplies  should 
not,  in  our  opinion,  be  counted  ad- 
versely against  its  regular  consumers." 
The  company's  revenue  was  therefore 
estimated  with  the  uncollected  sur- 
charge included. 

Basing  Rates  Upon  100  per  Cent  Effi- 
ciency.— In  making  application  for  in- 
creased rates  to  the  Virginia  State  Cor- 
poration Commission  the  Virginia  Rail- 
way &  Power  Company  contended  that 
no  deduction  should  be  made  from  the 
fair  value  of  the  property,  on  a  re- 
production basis,  for  depreciation  that 
has  accrued  through  the  years  its  vari- 
ous component  parts  have  been  in  use, 
the  argument  being  that  so  long  as  the 
property  is  well  maintained  and  is  ade- 
quately serving  the  public  it  should  be 
regarded  as  having  a  value  of  100  per 
cent  for  rate-making  purposes.  The 
commission  held  that  this  theory  might 
be  worthy  of  serious  consideration 
when  the  value  is  made  on  the  basis  of 
original  cost.  The  situation  is  entirely 
different  when  the  reproduction  cost 
theory  is  approached,  for  the  re- 
production cost  of  nearly  any  utility 
property  today  will  be  found  to  be 
greatly  in  excess  of  the  original  cost. 
The  company  contended  that  rates 
should  be  based  upon  100  per  cent  effi- 
ciency and  that  this  should  be  accom- 
plished through  rates  that  will  take 
care  of  replacements  and  renewals. 
With  this  the  commission  agreed,  but 
said  that  the  subject  was  one  that  came 


under  rate  adjustments  and  not  value, 
and  that  it  would  be  taken  care  of  in 
the  usual  allowance  for  depreciation 
reserve. 

Steam-Heating  Service  Is  By-product 
of  Electric  Service,  Never  Vice  Versa. 

— The  Public  Service  Commission  of 
Oregon  points  out  that  no  steam-heat- 
ing business  can  be  operated  success- 
fully as  a  separate  and  independent 
plant  and  that  therefore  a  heating  util- 
ity combined  with  an  electric  utility 
should  not  be  charged  the  full  propor- 
tion of  fuel  cost  for  heat  sent  to  the 
heating  system,  since  such  a  method 
would  produce  electric  service  at  a  con- 
siderable reduction  over  the  cost  of 
obtaining  its  equivalent  by  the  most 
economical  alternative  method  and  the 
electric  service  would  be  considered  a 
by-product  of  the  steam-heating  sys- 
tem. Inasmuch,  the  commission  holds, 
as  a  heating  plant  cannot  stand  alone 
and  must  have  the  support  of  a  more 
stable  industry,  the  contrary  is  the 
case. 

Apportionment  of  Expenses  Between 
Departments. — The  Tennessee  Railroad 
and  Public  Utilities  Commission  in  fix- 
ing rates  for  the  Memphis  Gas  &  Elec- 
tric Company  declined  to  follow  the  rule 
favored  by  many  commissions  of  so 
adjusting  rates  that  each  department 
should  bear  its  full  position  of  the  e.x- 
pense,  and,  finding  that  the  rate  for  gas 
fixed  in  an  agreed  order  between  the 
municipal  authorities  of  Memphis  and 
the  receivers  of  the  company  would,  if 
the  present  electric  rates  continued  in 
effect,  be  in  excess  of  the  rate  required 
to  provide  for  operating  expenses  and 
for  a  proper  allowance  for  return, 
ordered  that  the  rates  for  gas  should  be 
reduced,  while  the  rates  for  electricity 
should  stand  as  currently  in  effect.  In 
handing  down  this  decision  the  commis- 
sion took  occasion  to  declare  its  belief 
in  the  "service-at-cost"  plan  of  rate 
adjustment  as  the  fairest  method. 

Rewards  for  Efficiency. — In  its  recent 
findings  in  the  Southern  California 
Edison  Company  rate  hearings  the 
California  Railroad  Commission  ap- 
proved of  the  plans  of  the  company  to 
reward  employees  for  increased  effi- 
ciency and  economies  in  operation  and 
invited  the  submission  of  a  more  def- 
inite and  specific  plan.  On  this  head 
the  commission  said:  "We  believe  that 
utilities,  which  are  largely  monopolies 
and  therefore  not  subject  to  the  same 
active  competition  as  most  industries, 
have  less  incentive  to  maintain  high 
efficiency,  and  we  therefore  welcome  a 
sound  and  logical  plan  whereby  utilities 
and  the  public  may  share  in  the  savings 
from  efficiencies  and  economies  in  oper- 
ation. ...  It  must  be  pointed  out, 
however,  that  the  public  utilities  act 
does  not  contemplate  a  division  of  in- 
creased profits  due  to  reductions  in 
price  of  labor,  materials  and  supplies, 
increased  earnings  due  to  reductions 
in  the  level  of  economic  conditions,  pos- 
sible reductions  in  the  price  of  oil,  or 
reduced  cost  of  development  of  power 
resulting  from  conditions  not  under  the 
control  of  the  company." 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  otner  public  utility  cohTpanies 


Alleged  Benefit  to  Land  from  Over- 
flow of  Dam  Not  to  Be  Considered  in 
Damage   Suit. — The  Supreme   Court  of 
Vv^ashington  has  sustained  the  inferior 
court  in  refusing  to   instruct  the  jury 
in    Caldbick    vs.    Marysville    Water    & 
Power   Company,   a    suit   for   damages 
from  overflow  of  company's  reservoirs, 
that  there  could  be  no  recovery  if  the 
benefit     to     the     land     from     material 
washed  thereon,  as  reflected  in  its  mar- 
ket value,  was  greater  than  the  damage. 
The  question  whether  the  escape  of  the 
water  was  due   to  unprecedented  rain- 
fall was  for  the  jury.  (195  Pac.  1027.)* 
Right    to    Use    of    Land    for    Water 
Flowage  Not  Lost  by  "Adverse  User." 
— In    a    suit    brought    by    M.    Hemmis 
against  the  Consolidated  Water  Power 
&    Paper    Company    for    trespass    be- 
cause plaintiff's  lands  would  be  flooded 
by  the  raising  of  defendant's  dam  the 
Supreme    Court    of    Wisconsin    denied 
that  the  company,  whose  ovraership  of 
the    water   power,   water    flowage   and 
dam  privilege  on  the  stream  concerned 
was  not  disputed,  had  lost  the  right  to 
flow  the  land  because  of  "adverse  user" 
for  twenty  years.     The  use  of  the  land 
for  pasturage   for   eight   or  ten    years 
and  thereafter  for  no  other  use  than  to 
cut  wood  and  trees  was  not,  the  court 
held,  inconsistent  with  the  defendant's 
easement.     (181   N.  W.   74.3.) 

Ordinance  Requiring  Free  Municipal 
Service  Void. — An  oi'dinance  adopted  by 
the  city  of  Milwaukee  in  1890  and 
permitting  the  consolidation  of  certain 
electric  companies  in  consideration  of 
the  consolidated  company  furnishing 
electrical  energy  to  the  city  without 
charge  has  been  declared  void  by  the 
Supreme  Court  of  Wisconsin,  in  Mil- 
wauke  Electric  Railway  &  Light 
Company  vs.  City  of  Milwaukee,  in  view 
of  the  invalidity  of  a  prior  ordinance 
attempting  to  prevent  the  consolidation 
of  the  companies,  the  contract  being 
thus  made  without  providing  considera- 
tion for  the  service  rendered.  The  con- 
tract requiring  free  energy  was  not 
validated  by  the  statute  providing  that 
rates  contained  in  contracts  executed 
prior  to  April  1,  1907,  shall  not  be  held 
discriminatory,  and  the  company,  while 
operating  under  an  indeterminate  per- 
mit, was  not  excluded  from  claiming 
that  the  city's  ordinance  was  invalid, 
because,  having  become  subject  to  the 
restrictions  of  the  indeterminate  permit, 
the  company  became  entitled  also  to  the 
benefits  that  accrue  with  this  form  of 
contract.     (181  N    W.  298.) 


*Tlie  left-hand  numbers  refer  to  the  vol- 
ume and  tlie  right-hand  numbers  to  the 
pagre  of  the  National  Reporter  System 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


G.  R.  Milford,  who  was  appointed 
manager  of  the  Shasta  (Cal.)  division 
of  the  Pacific  Gas  &  Electric  Company 
at  the  time  of  the  recent  reorganiza- 
tion of  that  company's  commercial  de- 


partments, has  had  a  long  experience 
in  engineering,  construction  and  oper- 
ation. He  was  born  in  Lamoille,  111., 
in  1883  and,  immediately  after  being 
graduated  from  the  Bliss  Electrical 
College  in  Washington,  D.  C,  in  1902, 
entered  the  employ  of  the  Moravia  (N. 
Y.)  Electric  Railway  Company,  where 
he  was  engaged  on  preliminary  work 
incident  to  the  construction  of  the  rail- 
way. In  October,  1903,  he  left  to  take 
the  position  of  engineer  in  charge  of 
the  Oriskany  and  Rome  (N.  Y.)  divi- 
sions of  the  Utica  &  Mohawk  Valley 
Electric  Railway  Company.  After  a 
short  period  Mr.  Milford  went  to  Cali- 
fornia and  entered  the  employ  of  the 
Northern  California  Power  Company, 
later  the  Northern  California  Power 
Company,  Consolidated.  His  first  duties 
were  in  connection  with  the  construc- 
tion of  the  Kilarc  hydro-electric  gen- 
erating station.  After  this  station  was 
placed  in  operation  he  was  in  charge 
of  the  substations  and  distribution  sys- 
tem until,  in  1907,  he  was  given  charge 
of  the  entire  Kilarc  division.  In  1910  he 
was  promoted  to  be  superintendent  of 
power  houses,  in  which  position,  in  ad- 
dition to  superintending  the  operation 
and  maintenance  of  the  company's 
generating  equipment,  he  had  charge 
of  the  completion  of  the  Coleman  hydro- 
electric station  then  being  built.  In 
1912  he  became  assistant  to  the  gen- 
eral manager,  E.  V.  D.  Johnson,  and 
was  active  in  the  consolidation  of  this 
company   with   the    Sacramento    Valley 


Power  Company.  In  1915  he  was  made 
division  superintendent  of  the  consoli- 
dated companies.  When  the  Pacific  Gas 
&  Electric  Company  took  over  the  prop- 
erties of  the  Northern  California  Power 
Company,  Consolidated,  he  was  ap- 
pointed to  his  present  position.  The 
Shasta  division  comprises  a  large  area 
in  the  extreme  northern  end  of  the 
Sacramento  valley. 

E.  I.  Lewis,  head  of  the  Indiana 
Public  Service  Commission,  has  been 
named  by  President  Harding  as  a 
member  of  the  Interstate  Commerce 
Commission  and  confirmed  by  the  Senate. 

Frank  A.  Wood  has  been  appointed 
general  superintendent  of  the  Beverly 
(Mass.)  Gas  &  Electric  Company,  suc- 
ceeding C.  R.  Pritchard,  who  has  re- 
signed to  become  vice-president  and 
general  manager  of  the  Lowell  (Mass.) 
Gas  Light  Company.  Charles  B.  Hodg- 
son has  been  elected  assistant  treas- 
urer of  the  Beverly  company. 

M.  O.  Leighton  has  been  appointed 
director  of  the  Southeastern  branch  of 
the  Engineering  Business  Exchange, 
New  York  City,  which  conducts  the  pur- 
chase and  sale  of  engineering  and  tech- 
nical business  properties.  Mr.  Leigh- 
ton  was  for  a  number  of  years  one  of 
the  principal  engineers  of  the  United 
States  Geological  Survey  and  for  the 
past  three  years  has  been  chairman  of 
the  national  service  committee  of  the 
Engineering   Council.     Associated  with 


Herman  Spochrer,  secretary  of  the 
Union  Electric  Light  &  Power  Company 
of  St.  Louis,  has  recently  been  elected 
president  of  the  Missouri  Association  of 
Public  Utilities,  composed  of  officials 
of  gas,  water,  electric  light  and  power 
companies  of  the  state.  He  was  for- 
meily  vice-president  of  the  association. 
Mr.  Spoehrer  was  born  in  New  York 
City  in  1876.  Upon  his  graduation  from 
Cornell  University  in  1899  he  received 
an  appointment  in  the  Brooklyn  Navy 
Yard,  where  he  remained  five  years. 
During  the  world's  fair  in  1904  he 
joined  the  ranks  of  the  Union  Electric 
Company,  successively  filling  the  posi- 
tions of  assistant  in  the  general  man- 


Mr.  Leighton  in  carrying  on  the  ex- 
change will  be  A.  C.  Oliphant,  who  was 
also  active  in  the  work  of  the  national 
service  committee.  The  Southeastern 
branch  of  the  Engineering  Business  Ex- 
change has  offices  in  the  McLachlen 
Building,  Washington,  D.  C. 


ager's  office,  purchasing  agent  and 
superintendent  of  construction  to  super- 
vise the  river  wall,  intakes  and  settling 
basins  of  the  Ashley  Street  power 
plant.  In  1906  he  was  appointed  auditor 
of  the  company,  later  secretary  and 
then  secretary-treasurer.  In  October, 
1920,  he  was  relieved  of  his  duties  as 
treasurer  because  of  the  enlargement 
of  his  functions  as  secretary. 

N.  A.  Lee  has  been  appointed  super- 
intendent of  the  municipal  electric  light 
plant  and  watei^works  system  of  the 
city  of  Luverne,  Minn.,  succeeding  Otto 
Pyles,  resigned. 

Roderic  McRae,  formerly  chief  line- 
man of  the  Pacific  Power  &  Light  Com- 
pany, Yakima,  Wash.,  has  been  trans- 
ferred and  has  been  appointed  district 
manager  of  the  company  at  White  Sal- 
mon, Wash. 

Ottomar  H.  Hanschel,  at  one  time  con- 
nected with  the  Sheboygan  (Wis.)  Rail- 
way &  Electric  Company  and  later 
superintendent  of  power  plants  for  the 
Central  Illinois  Light  Company,  Peoria, 
111.,  has  resigned  as  associate  editor 
and  consulting  engineer  on  the  staff  of 
Power  Plant  Engineering,  Chicago,  to 
become  associated  with  Deane  S.  Holt 
of  Milwaukee  in  the  Holt  Power  Equip- 
ment Company.  This  company,  in  ad- 
dition to  specializing  in  the  purchase, 
sale  and  reconstruction  of  electric  gene- 
rators and  motors,  will  hereafter  en- 
gage in  electrical  engineering  construc- 
tion and  maintenance  work. 
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C.  H.  Shepherd,  who  has  recently  en- 
tered private  practice  as  a  consulting 
electrical  engineer  specializing  in 
street-lighting  and  general  power-sys- 
tem engineering,  is  well  known  for  his 
work  as  electrical  engineer  in  charge 
for  the  Commissioners  of  Lincoln  Park, 
Chicago.  While  holding  that  position 
he  redesigned  and  rebuilt  the  extensive 
electrical,  water  and  motor  transporta- 
tion systems  of  Lincoln  Park  and  in 
the  course  of  this  work  developed  the 
series-multiple  tiansformer.  He  was 
graduated  as  an  electrical  engineer 
from  the  University  of  Wisconsin  and 
was  a  student  engineer  with  the  Allis- 
Chalmers   Company  at   Norwood,  Ohio. 


Menominee,  Mich.,  at  a  time  when  this 
company  was  building  high-tension 
magnetos  for  the  British  government. 
Prior  to  that  he  was  general  man.itrer 
of  the  Dudley  Tool  Company  of  Me- 
nominee, manufacturers  of  ammunition. 
Stephen  L  Miller,  dean  of  the  depart- 
ment of  business  administration  of  the 
University  of  Washington,  has  been 
appointed  manager  of  the  Northwest 
Electrical  Service  League.  Dean  Miller 
will  devote  his  entire  time  to  the  educa- 
tional campaign  to  be  undertaken  by 
the  league,  retaining  his  connection 
;  with  the  university  in  an  advisory 
capacity  only. 

Douglass  Wood,  formerly  a  district 
representative  for  the  Bryan-Marsh 
division  at  Chicago,  National  Lamp 
Works  of  General  Electric  Company, 
has  been  promoted  to  the  position  of 
manager  of  the  Colonial  electric  divi- 
sion. National  Lamp  Works  of  General 
Electric  Company,  at  Warren,  Ohio, 
succeeding  A.  E.  Williams,  who  re- 
signed April  1,  1921.  Mr.  Wood  has 
been  a  member  of  the  Bryan-Marsh 
division  at  Chicago  since  1913.  He  en- 
listed in  the  army  in  April,  1917,  as  a 
private  and  was  discharged  as  a  major 
after  twenty  months'  service  overseas. 


In  1908  he  became  connected  with  tiie 
Commonwealth  Edison  Company  of 
Chicago  and  for  two  years  was  chief 
engineer  of  its  Fisk  Street  station. 
From  1910  to  1912  he  was  operating  en- 
gineer for  the  Commissioners  of  Lin- 
coln Park.  In  1912  he  became  con- 
nected with  the  department  of  elec- 
tricity of  the  city  of  Chicago  and  was 
made  chief  layout  engineer,  designing 
and  superintending  the  construction  of 
a  large  part  of  the  present  municipal 
street-lighting  system  of  the  city.  In 
1914  he  became  electrical  engineer  in 
charge  for  the  Commissioners  of  Lin- 
coln Park.  In  1920  he  joined  Dr.  Ed- 
ward S.  Bemis,  being  made  department 
engineer  in  charge  of  the  valuation  of 
the  St.  Paul  street-railway  system  and 
the  valuation  of  the  distribution  sys- 
tem of  tho  Spvingiield  (]!!.)  Gas  & 
Electric  Company.  From  this  position 
Mr.  Shepherd  resigned  to  enter  private 
practice. 

William  J.  Tideman,  fomierly  chief 
engineer  and  factory  manager  of  the 
Tideman  Electric  Company  of  Cairo, 
111.,  is  now  chief  engineer  in  charge 
of  production  and  design  of  the  United 
Electric  Company  of  Canton,  Ohio, 
maker  of  "Ohio"  electric  cleaners.  Pre- 
vious to  his  connection  with  the  Tide- 
man  company  Mr.  Tideman  was  a  radio 
engineer  in  the  United  States  Navy. 
In  the  early  days  of  the  war  he  was 
factory  manager  of  the  Menominee 
Electric     Manufacturing     Company     of 


Montgomery  Clark  died  on  April  20 
at  Atlantic  Highlands,  N.  J.  Mr.  Clark 
was  sales  representative  of  the  Bryan- 
Marsh  Division  of  the  National  Lamp 
Works  of  the  General  Electric  Company, 
New  York  City,  for  seventeen  years. 
He  was  fifty  years  of  age. 

Z.  V.  Taylor,  president  of  the  South- 
ern Public  Utilities  Company,  Charlotte, 
N.  C,  died  recently  while  en  route  from 
Charlotte  to  New  York.  Mr.  Taylor 
had  been  identified  with  public  utility 
affairs  in  the  South  for  a  number  of 
years  and  was  for  a  time  associated 
with  the  Southern  Power  Company  in 
an  executive  capacity.  Later,  when 
the  Southern  Public  Utilities  Company 
was  organized  by  the  uniting  of  electric 
light,  power  and  railway  interests  in 
several  of  the  lai-gest  cities  in  North 
and  South  Carolina,  Mr.  Taylor  was 
placed  in  charge  of  the  company's  af- 
fairs as  its  president.  He  was  born  in 
Sparta,  Tenn.,  in  1868  and  spent  his 
early  life  in  the  practice  of  law  under 
Judge  W.  P.  Bynum  at  Greensboro. 

Samuel  E.  Tinkham,  who  had  been 
associated  with  the  engineering  depart- 
ment of  the  city  of  Boston  since  1874, 
died  on  April  21.  Mr.  Tinkham  had 
been  prominent  in  engineering  affairs 
in  New  England  for  more  than  forty 
years,  serving  as  secretary  of  the  Bos- 
ton Society  of  Civil  Engineers  from 
1880  to  1882  and  again  from  1887  to  the 
time  of  his  death.  Although  a  civil 
engineer,  he  was  closely  identified  with 
all  branches  of  engineering  and  gained 
a  high  reputation  as  a  consulting  engi- 
neer. He  was  graduated  from  the 
Massachusetts  Institute  of  Technology. 


Willard  Layman  Candee,  organizer 
with  Charles  A.  Cheever  of  the  Okonite 
Company  and  its  president  for  a  num- 
ber of  years,  suddenly  died  of  heart 
failure  on  April  2.5  while  riding  in  his 
motor  car.  Captain  Candee  was  a  well- 
known  pioneer  in  electrical  work.  He 
became  interested  in  the  telephone  soon 
after  its  invention  and  was  among  the 
first  to  see  its  commercial  possibilities. 
In  August,  1877,  he  became  associated 
with  Mr.  Cheever  and  H.  L.  Roosevelt 
in  the  organization  of  the  New  York 
Telephone  Company  as  construction  en- 
gineer and  salesman.  A  telephone  line 
which  he  built  in  Brooklyn  between  his 
boarding   house   and    his   father's    resi- 


dence was  one  of  the  first  in  that 
city.  Later  he  helped  in  the  construc- 
tion of  the  first  lines  in  New  York  City 
to  be  operated  as  a  commercial  enter- 
prise from  the  telephone  company's 
offices  to  nearby  points.  One  of  these 
connected  the  office  of  a  wire  manu- 
facturer in  New  York  with  the  plant 
in  South  BrookljTi,  a  distance  of 
about  five  miles.  In  1879  Captain 
Candee  became  identified  with  the 
Weston  Electric  Light  Company,  and 
two  years  later  he  assisted  in  organ- 
izing the  Jablochkoff  Electric  Lighting 
Company  in  New  York  City.  Captain 
Candee  did  much  experimental  and  de- 
velopment work  in  ai-c  lighting  and  con- 
ceived the  idea  of  telegraphing  from  a 
moving  train,  which  he  successfully 
accomplished.  In  March,  1884,  with  Mr. 
Cheever  he  organized  an  insulated-wire 
manufacturing  business  at  Passaic,  N. 
J.,  under  the  name  Okonite  Company, 
the  designation  being  coined  from  the 
telegrapher's  "0  K"  and  the  last 
syllable  of  "\'ulcanite."  Under  Captain 
Candee's  direction  the  Okonite  Company 
has  developed  an  extensive  line  of  in- 
sulated wire  and  cables  and  insulating 
materials  and  established  standards  of 
quality  that  are  recognized  the  world 
around.  Captain  Candee  for  a  number 
of  years  was  associated  with  the 
National  Guard  of  New  York  State  as 
Captain  of  the  Twenty-third  Regiment. 
He  was  bom  in  Yonkers,  N.  Y.,  March 
28,  1851. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Small  Agents'  Lamp  Business  Holding 
Up  Well 

WITH  the  advent  of  summer  and  shorter  nights  it 
is  not  surprising  to  find  a  recession  in  lamp  business. 
This  has  been  accentuated  by  curtailed  industrial  activi- 
ties and  the  discontinuance  of  night  work  and  seems  to  be 
more  pronounced  in  the  case  of  industrial  lamps  than  for 
other  lamps.  The  business  of  the  smaller  agents,  however, 
is  holding  up  well,  according  to  recent  advices.  Local 
stocks  are  good,  although  factory  production  is  running 
anywhere  from  60  to  90  per  cent  of  capacity.  With  the 
increase  in  industrial  activity,  however,  reported  in  many 
sections,  this  business  too  should  soon  show  more  life. 

Sign-lighting  business  is  holding  up  well,  and  because 
of  the  demand  for  higher  and  higher  intensities  for  this 
application  the  representative  lamp  manufacturers  have 
developed  25-watt  and  50-watt  blue  "Mazda  B"  sign  lamps 
with  the  coil  filament.  These  are  to  take  the  place  in  sign 
lighting  only  of  the  "Mazda  C-2"  lamps  which  have  been 
used  to  give  the  blue  color  but  which  are  of  too  high  tem- 
perature to  work  well  in  this  service. 


Motor  Exports  Greater  in  1920 
than  in  1919 

FROM  an  analysis  of  motor  exports  from  the  United 
States  during  the  years  1919  and  1920,  total  exports  in 
those  two  years  amounted  to  .$10,635,476  and  $13,420,076 
respectively.  It  is  interesting  to  note  that  in  this  compila- 
tion, made  by  the  Electrical  World  from  figures  pre- 
sented by  the  Bureau  of  Foreign  and  Domestic  Commerce, 
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INCREASE  OF  30  PER  CENT  SHOWN  IN  MOTOR  EXPORTS 
OF  1920  OVER  YEAR  1919 

the  twenty  countries,  each  of  which  absorbed  motors  to  the 
value  of  .$100,000  or  better  in  1920,  were  the  same  countries 
which  in  1919  ranked  among  the  top  twenty.  In  addition, 
Norway  in  1919  ranked  twentieth  in  motors  but  in  1920 
dropped  below  the  hundred-thousand  line  to  $59,541. 

During  1920  motors  held  chief  place  among  United  States 
exports,  as  they  did  in  1919  and  1918.    The  month  of  Decern- 
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ber    supplied    the    highest    figures,    March,    Octobei*,    June 
and  September  being  very  close  together. 

Canada  was  the  heaviest  buyer  both  years,  taking  18  per 
cent  of  the  motor  exports  in  1920  and  15  per  cent  in  1919. 
Japan  came  second  both  years  and  England  third.     Canada, 

1920  AND   1919  MOTOR  EXPORTS  FROM  THE  INITED  STATES 


Value  of 

Value  of 

Value  of 

Value  of 

Country 

1920 

1919 

Country 

1920 

1919 

Exports 

li^xports 

Exports 

Exports 

f^anada 

$2,404,280 

$1,611,317 

British    .South 

.Japan 

1,485,734 

1,067,949 

.-Vfriea.  . 

216,831 

307.857 

F.ngland 

1,279,448 

877,478 

Peru    

205.199 

205,881 

Cuba 

972,087 

505,022 

Chile   

162,802 

357,082 

Belgium 

704,300 

153,113 

Philippine   Is- 

France  

700,519 

591,227 

lands 

157,510 

267,408 

Australia 

660,269 

760,150 

Dutch  East  In- 

China  

557,058 

440,404 

dies 

139,291 

181,676 

British  India.. 

477,312 

572,459 

66  miscellane- 

Brazil  

448,131 

544,1 16 

ous  countries 

Spain 

425,842 

343,854 

importing  un- 

Italy  

406,366 

126,721 

der  $100,000 

Mexico 

398,148 

427,572 

each 

1,043,782 

875,139 

Argentina. .  ,  . 

318,399 

317.245 

Total  exports 

New  Zealand. 

256,768 

101,806 

of  motors.. . 

M3,420,076  $10,635,476 

Cuba  and  Mexico  took  $3,874,515  in  motors  in  1920;  Brazil, 
Argentina,  Peru  and  Chile  took  $1,134,531;  England,  Bel- 
gium, France,  Spain  and  Italy  took  $3,516,475;  Japan,  China 
and  British  India  took  $2,520,104,  and  Australia  and  New 
Zealand  took  $917,037  in  1920. 

In  1920  sixty-six  miscellaneous  countries  importing  less 
than  $100,000  each  took  $1,043,782  worth  of  motors;  in  1919, 
with  Norway  included  at  $108,206  worth,  these  miscellaneous 
countries  took  $875,139  worth  of  motors. 
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Lighting  Fixture  Standardization  an 
Immediate  Possibility 

STANDARDIZATION  of  the  mechanical  details  of  lighting 
fixure  parts  bids  fair  to  be  an  accomplished  fact  among 
the  members  of  the  National  Council  of  Lighting  Fixture 
Manufacturers  if  the  proposition  outlined  by  Mr.  d'Olier  at 
their  recent  Bulfalo  fixture  market  and  convention  is  ac- 
cepted by  the  members,  according  to  recent  advices  from 
the  National  Council.     The  secretary  goes  on  to  say: 

"The  National  Council  has  itself  been  investigating  for 
some  months  past  this  question  of  standardization,  but 
the  system  which  is  now  under  consideration  will  if  adopted 
place  at  the  Council's  disposal  a  complete  set  of  gages 
and  templets  covering  every  detail  of  glassware,  heels, 
globe  proportions,  lamp  positions,  etc.,  which  would  elimi- 
nate the  necessity  of  continuing  the  researches  of  the 
National   Council  itself  in  the  matter. 

"The  urgency  of  adopting  a  standardization  system  for 
the  mechanical  details  of  lighting  fixtures  is  recognized  by 
every  manufacturer,  jobber  and  retailer  in  the  business.  It 
will  eliminate  the  present  necessity  for  rethreading  and 
fitting  when  assembling  fixtures  in  the  manufacturer's  plant. 
It  will  enable  the  parts  manufacturer  to  simplify  his  dies 
and  other  tools  and  to  give  more  prompt  deliveries  through 
the  use  of  rapid  production  methods.  It  will  enable  the  fix- 
ture dealer  to  order  replacements  of  glassware  and  parts 
with  the  certainty  instead  of  merely  the  hope  that  they 
will  fit  when  installed. 

"There  are  many  proportions  which  must  be  included  in 
any  lighting-fixture-parts  standardization  system.  The 
lamp  position,  for  instance,  is  extremely  important,  yet  it 
is  by  no  means  infrequently  found  that  a  lamp  position, 
instead    of  being   a   constant    dimension    for    each   type   of 


May  7,  1921 


ELECTRICAL    WORLD 


1075 


shade  or  globe,  is  different  for  every  make.  Another  im- 
portant dimension  is  that  of  the  'heel'  into  the  hollow  of 
which  the  shade-ring  screws  are  screwed.  Yet  another  is 
the  length  of  the  shade-ring  screws  themselves.  Each 
of  these  under  the  National  Council's  plan  would  have  a 
definite  proportion  common  to  all  makers  within  the  or- 
ganization. The  efforts  of  the  National  Council  of  Light- 
ing Fixture  Manufacturers  along  stanc'ardization  lines  will 
be  watched  with  interest  throughout  the  electrical  industry." 


Trade  Commission  Files  Complaint 
Against  United  States  Steel 

UPON  application  made  by  the  Western  Association  of 
Rolled-Steel  Consumers  and  other  users  of  steel  prod- 
ucts, the  Federal  Trade  Commission  on  April  26  issued  a 
formal  complaint  against  the  United  States  Steel  Corpo- 
ration and  eleven  subsidiary  companies.  The  case  is  an  out- 
growth of  conditions  complained  of  by  more  than  2,700 
fabricators  of  steel  in  the  Chicago,  Duluth  and  Birmingham 
districts,  by  Legislatures  of  three  states,  by  several  munici- 
palities and  by  chambers  of  commerce  and  many  business 
oi-ganizations  throughout  the  United  States.  There  are 
implied  unfair  methods  in  competition  in  violation  of  sec- 
tions of  the  commission's  organic  act  and  Section  2  of  the 
Clayton  act. 

In  brief,  the  applicants  complain  against  the  device 
known  as  the  Pittsburgh  plus  price.  Under  this  device  all 
steel  except  rails  wherever  made,  and  whether  made  by 
the  Corporation  plants  or  by  independents,  is  sold  at  the  f.o.b. 
Pittsburgh  price  plus  an  amount  equivalent  to  the  freight 
to  point  of  destination. 

The  complaint  charges  control  by  the  Corporation  and 
supervision  and  direction  over  the  business  conducted  by  its 
subsidiaries,  control  of  a  large  percentage  of  raw  materials 
and  of  the  production  of  semi-finished  and  other  steel  prod- 
ucts, issuance  of  price  quotations  and  schedules  covering 
steel  except  rails  wherever  made,  and  whether  made  by 
quotations  are  adopted  by  all  of  the  respondent  L^ubsidiaries 
and  their  competitors,  leading  to  the  so-called  "Pittsburgh 
base"  price.  "Pittsburgh  plus"  price,  etc.  The  respondents 
are  given  thirty  days  to  make  formal  answer. 


What  Supplies  Should  Jobbers  Emphasize 
for  Sales  Efforts? 

STARTING  with  the  premise  that  the  jobber  does  want 
to  sell  to  the  contractor,  Charles  L.  Eidlitz,  president 
of  the  R.  B.  Corey  Company,  New  York,  has  worked  out  an 
analysis  of  the  things  a  contractor  buys  and  has  placed  a 
very  definite  weight  on  the  value  of  the  various  electrical 
items  entering  into  building  construction. 

At  the  same  time  it  is  Mr.  Eidlitz's  observation  that  many 
jobbers  do  not  seem  to  want  to  sell  to  the  contractor.  This 
view  is  based  upon  the  rather  limited  knowledge  possessed 
by  many  jobbers'  salesmen  of  the  important  items  entering 
into  building  construction.  The  reflection  is  that  the  aver- 
age salesman  has  only  a  smattering  acquaintance  with 
nearly  every  line  carried  and  would  be  lost  without  his 
catalog. 

As  a  remedy  for  this  Mr.  Eidlitz  advocates  the  thorough 
instruction  of  jobbers'  salesmen  in  the  electrical  lines  that 
predominate  in  building  construction.  These  lines  he  shows 
in  a  chart.  Other  jobbers'  lines  can  be  handled  by  specialty 
salesmen,  he  says,  in  order  not  to  take  up  the  time  of  the 
consti-uction  equipment  salesmen. 

All  electrical  material  has  been  divided  into  nine  classes 
by  Mr.  Eidlitz:  (1)  Mechanical;  (2)  energy  transmitting; 
(3)  contact  making  and  breaking;  (4)  insulating;  (5) 
resistance;  (6)  magnetic;  (7)  magnetically  operated;  (8) 
induction;  (9)  chemical.  His  analysis  of  several  large 
building  jobs  shows  the  predominance  of  classes  1,  2  and 
3,  and  on  these  the  salesman's  efforts  should  be  directed. 

Class  1  comprises  conduit,  outlet  boxes,  panel  cabinets, 
bushings,  lock  nuts,  couplings,  fixture  studs,  hangers, 
bushettes,  non-metallic  flexible,  metal  molding,  pull  boxes, 
screws,  nails,  pipe  straps  and  expansion  bolts.  Class  2 
comprises  wire,  cord  and  flexible  armored  conductor.    Class 


3  takes  in  sockets,  knife  switches,  push  switches,  attach- 
ment plugs,  fixtures,  cut-outs,  panelboai-ds,  switchboards, 
oil  switches,  and  bell  push-buttons. 

On  one  oflice  building  in  New  Y'ork  City  where  $15,562 
worth  of  electrical  materials  were  used  class  1  took  $5,423, 
class  2  took  $2,176,  and  class  3  took  $7,122.  These  totaled 
94.4  per  cent  of  the  total  electrical  material  used  on  the  job. 
Class  6  used  $835  and  class  9  $6.  Cost  of  labor  was  31 
per  cent. 

On  a  bank  building  where  the  electrical  material  cost 
$12,792  class  1  took  $6,209,  class  2  $1,406  and  class  3  $4,854, 
a  total  of  98  per  cent  of  the  total  electrical  material  used. 
Class  4  used  $15,  class  6  $130  and  class  9  $3.  Labor  charge 
was  40  per  cent. 

On  analyzing  a  hospital  job  where  it  might  be  thought  a 
large  amount  of  low- voltage  material  would  be  used  it  was 
found  that  the  electrical  material  cost  $35,790.  Of  this 
class  1  took  $13,005,  class  2  $4,006  and  class  3  $13,232.  This 
totals  84.5  per  cent.  The  low-voltage  or  magnetic  equip- 
ment under  class  6  took  $4,498,  or  12.5  per  cent  of  the  total 
electrical  materials  cost.  Class  4  took  $20,  class  7  $850 
and  class  9  $132. 

These  figures  open  up  an  interesting  subject  and  certainly 
can  be  said  to  cover  the  bread-and-butter  materials  of  the 
electrical  supply  jobber.  At  the  same  time,  it  would  be 
illuminating  to  analyze  these  costs  for  residence  wiring, 
store  wiring,  loft  and  factoi-y  wiring,  etc. 


The  Metal  Market  Situation 

THE  copper  market  is  without  essential  change,  but  a 
more  confident  tone  exists  among  producers.  This  is 
a  result  of  the  increase  of  deliveries  into  domestic  consump- 
tion of  10,000,000  lb.  during  April  to  70,000,000  lb.  Con- 
sumers claim  this  is  the  result  of  delayed  shipment  on 
contracts,  but  producers'  stocks  at  any  rate  are  decreasing 
rather  than  increasing. 

Some  small  lots  of  copper  may  still  possibly  be  obtained 
at  12.62^  cents  delivered  for  prompt  shipment,  but  in  gen- 
eral, producers  are  firmly  holding  electrolytic  at  12.75  cents 
for  May  and  June,  with  July  quoted  at  13  cents.  In  the 
outside  market  sales  are  light  as  the  supply  of  copper  held 
is  small  and  prices  asked  are  fully  as  high  as  producers'. 

The  strengthening  of  the  lead  market  due  to  continued 
firmness  abroad  and  curtailed  production  at  home  has  re- 
sulted in  another  price  increase,  which  makes  a  total 
advance  of  J  cent  over  the  previous  low  price.  The  New 
York  "oflicial"  lead  price  of  4.50  cents  per  pound  is  still 
about  i  cent  below  the  outside  market  there.  The  zinc 
market  is  quiet  with  producers  firmly  maintaining  their 
prices. 

While  dealers  in  the  scrap  market  are  waiting  for  general 
buj-ing  to  open  up  the  market  shows  very  little  life.  Two 
little  bright  spots  appear  in  a  slightly  higher  quotation  on 
better  grades  of  scrap  copper  and  on  heav'y  lead.  The  lead, 
however,  does  reflect  some  life  but  the  copper  is  quiet.  There 
is  not  so  much  demand  for  lead  for  batteries  for  new  auto- 
mobiles as  there  was  last  year  but  for  replacement  batteries 
the  call  is  good.  There  is  little  speculative  scrap  buy- 
ing even  under  the  low  prices  existing;  the  activity  is  for 
hand-to-mouth  needs. 


NEW  YORK  METAL  MARKET  PRICE 

April  26,  1921  ilay  3.  1921 

Copper                                                                            £       s       d  £      s      d 

London,  standard  spot 70       5      0  71      5      0 

„  ,       ,    .                                                             Cents  per  Pound  Cents  per  Pound 

PruneLake 12  75—13  00  12  75—13  00 

Electroh-tic 12  75  12  75 

Casting 11   625  1^75 

Wu-ebase ; 14  50—15  00  14  50—15  00 

Lead,  trust  price 4  35  4  50 

Antimony 5  25  5  25 

Nickel,  Ingot 41.00  41.00 

Sheet  zinc,  f.o.b.  smelter 1 1  00  11.00 

Zinc,  spot 5  45  5  45 

Tin 32  00  3r62J 

.\luminum.  98  to  99  per  cent                                           28  00  28.00 
OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Hea%'j' copper  and  wire                                              9  50 — 10  25  10  00^10.50 

Brass,  hea\T. 5.50—5  75  5  50—5.75 

Brass,Ught 3  75—4  00  3  75—4.00 

Lead,  hea\T 3  50—3  75  3  75—3.90 

Zinc,  old  scrap. .                                                           2  87|-  3  00  2  87!-  3.00 
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The  Week 

IN  TRADE 


Prices   When   Quoted    Are   Those   Prevailing   at  the 

Opening  of  Business   on   Monday  of  This   Wetk   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


EVEN  though  reports  from  all  over  the  country  indi- 
cate the  general  quiet  tone  to  business,  an  analysis 
of  the  industry  will  show  a  not  unhealthy  volume  of  busi- 
ness when  taken  in  the  light  of  pie-war  buying.  Of 
course  it  isn't  up  to  the  capacity  of  plants,  but  that  ca- 
))acity  is  based  on  war-time  requirements. 

One  good  reason  for  building  slackness  is  the  refusal 
of  building  labor  to  accept  a  wage  leduction.  Since 
May  1  strikes  in  this  industry  have  been  called  in  nearly 
all  sections  on  this  account.  Strikes  have  also  been  called 
in  printing  and  paper  trades  in  several  cities,  as  well  as 
one  of  marine  workers  on  merchant  vessels.  Chicago's 
interest  now  is  in  indictments  in  the  building  trades. 
Non-employment  in  New  York  State  is  high,  but  condi- 
tions are  getting  better  in  the  Middle  West,  the  Inter- 
Mountain  regions  and  the  Northwest.  Collections  are  a 
little  more  satisfactory  in  New  York  and  St.  Louis,  but 
are  a   little   slower   in    New   England. 

There  is  a  resumption  in  building  in  the  Boston  terri- 
tory and  an  increase  in  wiring  supply  oi'ders  on  jobbers. 
Ranges  are  selling  well  thei'e.  Wire  sales  on  the  West 
coast  are  better  along  with  small  utility  motors.  Car 
loadings  of  lumber  are  quite  high  in  the  Northwest.  The 
industrial  situation  around  Chicago  is  gradually  improving. 
A  wage  reduction  of  20  per  cent,  effective  May  16,  has  been 
announced  by  the  U.  S.  Steel  Corporation. 


NEW  YORK 

There  is  little  consistency  to  business  as  reported  by  dif- 
ferent jobbers.  Some  say  there  is  no  improvement  in 
the  situation,  others  report  it  as  spotty,  while  some  are 
finding  the  high  spots  a  little  closer  together.  Taken 
all  in  all  and  boiled  down,  the  result  would,  of  course, 
show  a  quiet  market,  but  probably  one  that  is  tending 
to  improve  slightly.  The  consensus  of  opinion  is  that  the 
bottom  of  things  has  been  reached  and  the  ascent  begun. 

Collections  are  evidence  of  this.  Railroad  accounts  are 
very  slow,  but  others  are  running  about  si.xty  days  and 
show  improvement  of  late.  With  the  recent  drop  on  con- 
duit electrical  prices  represent  marked  declines,  with  the 
exception  of  schedule  material.  Jobbers  are  not  buying 
a  thing  for  stock,  however,  and  are  able  to  keep  inven- 
tories very  low  because  of  quick  prevailing  shipments. 

The  building  situation  is  quiet,  but  it  shows  some  im- 
provement. The  tax  exemption  ordinance  on  dwellings 
:s  having  its  eft'ect  on  the  plans  filed  for  apartments, 
which  represent  an  increase  of  more  than  600  per  cent 
this  year  thus  far  over  last.  Non-employment  is  one  of 
the  pressing  problems  in  this  territory  at  present.  It  is 
estimated  that  there  are  nearly  half  a  million  unemployed 
in  New  York  State,  of  which  number  half  are  concentrated 
in  the  largest  city.  The  situation  is  augmented  by  the 
strike  of  40,000  marine  workers  and  6,000  firL-men  against 
a  15  per  cent  cut  in  pay. 

Rubber-Covered  Wire — -Good  stocks  are  held  and  demand 
on  the  whole  is  not  largo,  though  a  few  jobbers  report 
pretty  fair  sales.  For  No.  14  single-braid,  in  10,000-ft.  lots, 
from  ?7.25  to  $8  per   1,000  ft.  is  asked. 

Tape. — Very  little  is  moving  at  prices  that  range  all  the 
way  from  38i  to  4.5  cents  per  pound  on  friction  and  36  to 
r)0  cents   on   rubber  tape,  standard  grades,  in    100-lb.   lots. 


Conduit. — Prices  are  gradually  trending  lower  in  line 
with  the  recently  reduced  cost  of  pipe.  This  week,  m 
2,500-ft.  lots,  J-in.  black  sells  for  .$61  to  $65.25;  i-in.  gal- 
vanized, $66  to  $74.75;  g-in.  black,  $82.50  to  $84.85;  3-in. 
galvanized,  $90.60  to  $94.90,  per  1,000  ft.  There  is  some 
movement  in  the  average  stocks  held,  but  it  is  not  large. 

Non-.Metallic  Flexible  Conduit.— In  1,000-ft.  lots  the 
:,^!-in.  size  brings  from  $22.50  to  $27.70  and  the  J-in.  size 
from  $25  to  $30  per  1,000  ft.     Demand  is  slow. 

Flexible  Armored  Conductor. — Prices  are  unchanged  with 
1,000  ft.  of  No.  14,  two- wire,  double-strip  selling  for  $59 
to  $65,  though  more  jobbers  are  coming  to  quote  the 
middle  price  or  around  $62  to  $63.  Quite  a  little  of  this 
material  is  moving,  but  supplies  are  so  easy  to  obtain  that 
jobbers  are   not  carrying   very  large   stocks. 

Metal  Molding. — Jobbers  are  carrying  only  fair  amounts 
in  stock  ranging  from  about  2,000  ft.  to  5,000  ft.;  demand 
is  only  fair.  One  thousand  feet  of  "Wiremold,"  "National," 
etc.,  three-wire  to  four-wire  size,  sells  for  $62  to  $70. 

Sockets. — These  are  hardly  moving  at  all,  though  there 
are  plenty  on  the  market  and  in  some  cases  more  than 
enough.  Jobbers  are  quoting  20  per  cent  off  list  in  stand- 
ard package  lots,  but  they  rather  freely  express  the  opin- 
ion that  maintenance  of  prices  here  is  holding  up  improve- 
ment  of   the   electrical    market. 

Safety  Switches. — A  couple  of  large  houses  at  least  re- 
port that  demand  has  picked  up  within  the  last  two  or 
three  weeks,  but  others  state  that  there  is  no  call.  Very 
few  are  carried  in  stock.     Prices  are  steady. 


CHICAGO 

The  acuteness  of  the  labor  situation  in  the  building 
trades  has  absorbed  all  interest  in  Chicago  for  the  past 
week  and  has  precluded  the  possibility  of  any  active 
market.  Some  weeks  ago  the  various  employers'  asso- 
ciations gave  notice  to  the  Building  Trades  Council  that, 
effective  May  1,  the  wage  scale  would  be  reduced  from 
$1.25  per  hour  for  skilled  labor  and  $1  for  unskilled,  to 
$1  and  75  cents  respectively. 

All  unions  have  refused  to  accept  the  cut  and  as  a  result 
all  building  in  Chicago  was  scheduled  to  stop  April  30. 
Some  contractors,  however,  will  go  ahead  under  the  old 
scale,  thus  permitting  a  large  volume  of  apartment  and 
home  building  to  proceed.  Among  the  jobs  which  will  be 
tied  up  in  Chicago  are  the  Federal  Reserve  Bank  and  the 
Union  Station.  It  is  estimated  that  $35,000,000  worth  of 
work  actually  under  way  will  be   halted. 

Building  permits,  which  have  averaged  around  $2,000,000 
per  week  so  far  this  year  have  slumped  on  account  of 
the  wage  controversy.  This  week's  figure  was  swelled  by 
a  permit  for  a  new  bank  building  to  cost  $9,000,000,  but 
outside  of  that  ordinary  permits  aggregate   only  $500,000. 

The  industrial  situation  throughout  the  district,  aside 
from  the  construction  field,  is  showing  gradual  improve- 
ment. The  automobile  centers  are  gradually  becoming 
more  active,  and  the  steel  interests  in  the  Calumet  district 
are  daily  making  small  additions  to  their  working  forces. 
All  retail  lines  report  a  slight  improvement  in  trade  as  a 
result. 

There  have  been  no  price  changes  reported  in  any  elec- 
trical line  and  what  little  electrical  business  is  being  done 
is   of  a  purely   routine  character. 


BOSTON 

Trade  displayed  little  change  in  volume  this  past  week. 
Good  sales  of  labor-saving  appliances  resulted  from  the 
"Home  Beautiful  Show"  at  Boston,  which  closed  April  30. 
Some  jobbers  report  better  wiring  supply  orders  from 
contractor-dealers,  following  resumption  of  building  opera- 
tions in  the  city  proper  and  suburban  territory.  Prices 
reflect  some  instability  in  sales,  rubber-covered  wire  being 
weak  and  retail  sales  subject  to  reductions  to  move  stock. 
A  reduction  averaging  about  71  per  cent  in  the  prices 
of  single-phase  and  automatic  starting  polyphase  Century 
motors  was  put  into  effect  last  week.  Jobbers  are  buying 
very  moderately  from  manufacturers.  Collections  are  a 
little    slower    this    week.      The    liquidation    of    labor    con- 


May  7,  1921 


ELECTRICAL     WORLD 


1077 


tinues  and  a  threatened  traction  strike  covering  eastern 
Massachusetts  outside  of  Boston  appears  to  have  been 
averted.  Woolen,  shoe  and  some  of  the  metal  industi-ies 
are  fairly  well  occupied.  The  demand  for  electric  ranges 
is  picking  up  rapidly,  and  in  retail  trade  moderate  buying 
is  evident. 

Ranges. — Increased  activity  is  occurring,  and  five  lead- 
ing Boston  jobbers  have  ordered  a  total  of  640  ranges  of 
a  singfle  make  within  the  past  month.  Interest  in  fireless 
cookers  is  increasing.  A  representative  range  outfit  is 
being  sold  to  the  retailer  for  $130.  Vigorous  merchandis- 
ing is  being  rewarded. 

Motors. — Interest  in  motors  is  at  a  low  ebb  for  the  time 
being  and  stocks  are  above  current  requirements.  Spas- 
modic sales  are  occurring,  but  inquiries  are  in  light  vol- 
ume. Century  motors  in  some  designs  sustained  a  71  per 
cent  reduction  in  price  last  week. 

Rigid  Conduit. — Little  of  this  material  is  moving  and 
deliveries  are  easy.  A  leading  jobber  quotes  $67.30  per 
1,000  ft.  on  i-in.  black  in  any  quantity;  S-in.  elbows  are 
selling  at  $16.1S  per  100.  For  i-in  couplings  $5.96  per 
100  is  asked. 

Meters. — Jobbers  carrying  meters  are  having  no  trouble 
in  meeting  deliveries  as  the  demand  is  only  moderate. 
Prices  are  steady. 

Tape. — Small  amounts  are  moving  on  the  basis  of  about 
50  cents  per  pound  in  100-lb.  lots,  very  light  orders  being 
booked  as  high  as  60  cents.     Good  stocks  rule. 

Wire. — Quiet  conditions  still  prevail,  although  some  sales 
are  being  made  to  contractors  and  to  central-station  com- 
panies. No.  14  rubber-covered  sells  at  $7.25  to  $7.35  per 
1,000  ft.  in  5,000-ft.  lots.  Bare  base  is  about  16  cents  and 
weatherproof  base  16.5  to  17  cents.  Plenty  of  wire  is  in 
hand. 

Portable  Lamps. — Better  sales  are  reported.  Retailers 
are  still  heavily  stocked  in  many  cases,  but  the  public  is 
responding  to  vigoi-ous  sales  efforts.  Fixtures  are  moving 
a  little  faster. 

Flexible  Armored  Conductor. — Moderate  sales  are  being 
handled,  and  No.  14  double-strip  sells  at  $60  to  $65  per 
1,000  ft.,  in  5,000-ft.  lots.     Goods  stocks  are  in  hand. 

Schedule  Material. — Sales  are  considerably  below  normal, 
but  the  improved  outlook  in  the  building  industry  war- 
rants a  better  feeling  in   the   Boston   market. 

Appliances. — Washers  and  cleaners  are  selling  in  fair 
quantities  and  much  prospective  business  was  uncovered 
at  the  recent  Boston  show.  While  the  appliance  businesr 
as  a  whole  is  spotty,  the  outlook  is  generally  considered 
to  be  excellent. 

ST.  LOUIS 

Jobbers  this  week  report  business  to  be  considerably 
better  than  the  average  for  the  last  few  months.  No  large 
orders  are  reported,  but  the  volume  of  small  business  has 
been  extremely  satisfactory  considering  general  conditions. 
Inquiries  show  an  increase  in  number  and  value,  and  the 
indications  point  to  substantial  improvement  faster  than 
many  expected.  Collections  remain  at  an  average  of  about 
sixty  days,  but  because  of  improved  business  conditions  in 
the  territory  it  is  felt  that  credit  is  more  substantial  than 
heretofore. 

Some  new  building  is  under  way,  and  a  volume  of  large 
consti'uction  work  is  planned  and  ready  for  execution  as 
soon  as  costs  are  more  warrantable.  In  considering  the 
volume  of  construction  work  there  is  a  tendency  to  com- 
pai'e  it  with  that  existing  in  the  boom  period  of  1919  and 
the  first  part  of  1920.  As  a  matter  of  fact,  the  estimated 
cost  of  work  for  which  building  permits  have  been  issued 
in  £t.  Louis  for  the  first  three  months  of  this  year  exceeds 
that  for  the  same  period  in  1919  by  60  per  cent  and  is 
40  per  cent  of  that  for  the  first  three  months  of  1920, 
when  building  in  St.  Louis  was  on  a  scale  far  in  excess 
of  any  previously  experienced.  The  values  for  the  first 
three  months  of  each  year  are  as  follows:  1919,  $1,263,954; 
1920,  $4,837,923;  1921,  $2,022,275.  These  figures  are  for 
the  city  only  and  do  not  include  any  permits  for  buildings 
in  the  surrounding  industrial   or  residential  territory. 


Non-employment  is  not  as  bad  in  St.  Louis  as  in  sonie 
other  cities.  The  Federal  Reserve  Bank  of  St.  Louis  made 
a  study  of  102  concerns  as  of  Api-il  1,  1921,  and  found  that 
there  is  a  decrease  of  22  per  cent  in  the  number  employed 
and  a  decrease  of  26  per  cent  in  the  total  payroll  wages. 
The  comparatively  healthy  condition  of  St.  Louis  business 
is  attributed  to  the  fact  that  the  largest  single  industry, 
that  of  shoe  manufacturing,  employs  but  8  per  cent  of  the 
total  employees  in  all  industries,  there  consequently  being 
a  wide  diversity  of  employment. 

Wire. — The  demand  for  No.  14  rubber-covered  continues 
good,  but  the  demand  for  the  lai-ger  sizes  and  for  weather- 
proof and  bare  wire  is  still  slow,  though  with  indication 
of  betterment.  One  large  jobber  has  reduced  the  price 
on  rubber-covered  from  an  18-cent  to  a  16-cent  base,  thus 
meeting  the  market  price  established  by  other  jobbers.  In 
25,000-ft.  lots  No.  14  can  now  be  purchased  from  $7  to 
$7.30  per  1,000  ft.     Stocks  are  in  fairly  healthy  condition. 

Tape. — Both  friction  and  rubber  tape  are  meeting  with 
a  reasonable  demand.  Stocks  are  in  good  shape  locally, 
and  prompt  shipment  from  manufacturers  can  be  had.  In 
100-lb.  lots  friction  tape  sells  at  36  cents  per  pound,  and 
rubber  tape  at  38  cents. 

Loom. — Practically  ho  sales  of  loom  are  reported  for  the 
week,  and  stocks  of  seme  jobbers  are  quite  heavy.  A  repre- 
sentative quotation  for  5,000-ft.  lots  is  $21  per  1,000  ft. 
for  a'j-in.  and  $22  for  4-in.  In  1,000-ft.  lots  the  quotations 
are  $2  higher. 

Lamp  Cord. — Most  jobbers  report  the  demand  for  lamp 
cord  exceptionally  quiet,  and  stocks  are  larger  than  they 
should  be.  No.  18  twisted  cotton  pair  is  quoted  at  $16  per 
1,000  ft.  in  5,000-ft.  lots. 

Conduit. — Liltle  change  in  the  demand  or  supply  of  con- 
duit is  reported.  One-inch  black  is  quoted  at  $130  per 
1,000  ft.  by  a  representative  jobber  and  i-in.  black  at 
$66.10,  both  in  carload  lots.  Other  quotations  on  J-in. 
black  vary  from  $61  to  $70. 


ATLANTA 

Little  or  no  specific  change  is  to  be  noted  in  business 
activities  since  last  week  despite  the  fact  that  the  general 
impression  of  business  men  is  that  conditions  are  slowly 
but  surely  righting  themselves.  Several  of  the  large 
electrical  jobbers  are  in  receipt  of  an  unusual  number 
of  requests  from  contractors  and  dealers  asking  for  can- 
cellation of  orders  they  had  placed  for  household  devices. 
Washing  machines  seem  to  be  leading  in  the  number  of 
cancellation  requests.  This  apparently  unfavorable  sign 
is  somewhat  offset,  however,  by  the  receipt  of  an  increas- 
ing number  of  requests  from  larger  and  more  progressive 
contractors  for  bids  on  material  required  for  electrical 
installations  in  industi'ial  plants.  Jobbers  report  that  the 
volume  of  business  anticipated  for  the  month  of  April  did 
not  materialize,  one  of  the  largest  jobbers  reporting  a 
decrease  of  25  per  cent  in  April  sales  from  the  March 
volume.  Construction  has  been  stimulated  by  the  lower 
price  of  building  material  and  the  action  of  the  brick- 
layers and  masons  in  the  reduction  of  wages,  while  the 
recent  action  of  the  cai-penters'  union  in  reducing  their 
wage  scale  10  cents  an  hour  will  lend  further  stimulus 
to  the  movement.  Building  permits  for  the  month  of 
April  in  Atlanta  number  320,  valued  at  $77,358,  and  New 
Orleans  also  reports  a  healthy  increase  in  the  amount  of 
construction  under  way  and  pi'oposed.  It  might  be  of 
interest  to  note  that  the  Manufacturers'  Record  states  con- 
struction under  way  and  proposed  in  the  South  for  the 
week  ended  April  22  amounted  to  approximately  $40,000,000. 

Fans. — Both  desk  and  ceiling  fans  are  going  out  in 
good  volume  to  the  retail  trade,  though  retailers'  stocks 
have  not  as  yet  begun  to  move  briskly  except  in  the 
extreme  Southern  section.  Jobbers  report  the  12-in.  oscil- 
lating fan  the  most  popular  size.  SuflScient  stocks  are  on 
hand  for  the  anticipated  demand. 

Commercial  Lighting  Fixtures. — This  line  seems  to  main- 
tain its  activity  of  the  past  few  weeks,  semi-indirect  units 
of  the  better  class  leading  the  movement.  Manufacturers 
have  guaranteed  no  price  reduction  for  three  months. 
Local  stocks  are  in  good  condition. 
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Non-IMetallic  Flexible  Conduit.— This  is  very  sluggish 
with  stocks  reported  at  above  the  average,  though  one  or 
two  jobbers  have  succeeded  in  reducing  their  supplies  to 
normal.     A  price  of  $20  per  1,000  ft  is  offered  on  :fi-in. 

Lamp  Cord. — A  price  reduction  of  10  per  cent  vi^as  re- 
cently announced,  present  quotations  being  on  the  basis 
of  $18  per  1,000  ft.  Stocks  are  plentiful  and  the  move- 
ment is  rather  slow. 

Flexible  Armored  Conductor. — Movement  continues  with 
fair  satisfaction  owing  to  the  tendency  to  substitute  for 
conduit  wherever  possible.  Stocks  are  in  excellent  shape, 
some  jobbers  still  having  supplies  above  their  require- 
ments. 

Portable  Drilk. — While  the  sale  of  this  specialty  to  ga- 
rages is  almost  at  a  standstill,  a  fair  quantity  of  drills 
of  the  more  popular  size  is  being  ordered  by  industrial 
plants.  No  changes  in  price  have  been  reported  recently. 
Stocks  are  reported  in  fair  condition  on  the  popular  sizes. 

Flashlights. — Practically  no  demand  for  flashlight  cases 
is  unearthed,  but  jobbers  report  batteries  and  lamps  cou- 
tinuing  to  move  very  satisfactorily.  Stocks  of  all  three 
items   are  plentiful. 


SEATTLE— PORTLAND 

In  Seattle,  Portland  and  the  Northwest  generally  several 
of  the  moi-e  important  jobbers  now  state  that  they  do  not 
look  for  a  return  of  normal  business  before  the  latter  part 
of  the  summer,  if  then.  The  present  market  for  electr.cal 
material  is  quiet,  and  from  indications  it  will  remain  so  for 
some  time  to  come.  Retailers  are  very  cautious  in  the^r 
buying,  partly  because  of  money  tightness  but  also  on 
account  of  poor  demand.  However,  manufacturers  report 
that  while  business  is  not  materially  changed  there  is  a 
feeling  of  greater  confidence  being  expressed.  This  does  not 
mean  that  there  is  anyth:n3;  affecting  general  business,  but 
it  augurs  well  for  the  future.  Jobbers  report  a  slight  up- 
ward tendency  in  business,  although  as  yet  it  is  not  a  great 
factor.  Stocks  are  being  kept  in  good  shape,  the  only  short- 
age, if  it  could  be  so  construed,  being  in  porcelain  and 
larger  size  motors.  Lack  of  demand  for  these  two,  however, 
makes  the  supply  more  .or  less  immateri^xl.  There  is  no 
change  in  the  collection  situation,  and  generally  speaking 
there  is  no  credit  requested  or  extended. 

While  there  are  reports  each  week  of  sawmills  starting, 
there  are  still  a  large  number  idle.  However,  carloadings  of 
forest  pi-oducts  on  the  lines  of  the  various  Northwest  rail- 
roads reached  last  month  an  average  nearly  as  large  as  a 
year  ago,  owing  solely  to  the  increasing  improvement  in  the 
lumber  business.  Figures  supplied  by  railway  companies  on 
shipments  to  the  East  indicate  that  the  swing  upward  has 
begun,  and  lumber  seems  to  be  moving  more  freely  than 
shingles.  New  building  construction,  particularly  in  Port- 
land, Tacoma  and  Spokane,  including  commercial  and  resi- 
dence structures,  is  gradually  increasing.  The  building 
program  in  Seattle,  with  the  exception  of  residence  work,  is 
still  lagging  and  from  present  indications  will  not  be  in  full 
swing  until  late  in  the  summer,  if  then.  The  employment 
situation  in  Seattle  and  the  Northwest  generally  is  showing 
improvement,  and  it  is  believed  the  worst  of  the  situation 
will  be  over  within  a  month.  Reopening  of  camps  and  mills 
and  farm  demands  are  absorbing  encouraging  numbers  of 
men.     Wages  are  tending  downward  in  all  lines. 

Panels  and  Switchboards. — Trade,  which  has  been  very 
quiet  during  the  past  few  months,  is  slowly  showing  signs  of 
improvement.  Stock  in  plenty  is  on  hand.  Prices  are 
tending  downward,  although  no  recent  drops  have  been 
noted. 

Farm-Lighting  Outfits. — The  activity  in  this  equipment 
is  reported  considerably  lighter  than  originally  expected;  in 
fact,  there  is  little  or  no  movement  and  none  now  is  expected 
until  early  fall.  Reports  from  eastern  Washington  and 
Oregon  indicate  that  farmers  are  far  from  optimistic  over 
their  prospects  for  1921  and  are  confining  expenditures 
almost  entirely  to  necessities. 

I  Heating  Appliances. — Dealers  throughout  this  section  as 
a  whole  report  absolute  quip*      Stcks  are  in  good  shape. 


SAN  FRANCISCO 

An  arbitration  board  of  three  men,  selected  last  year  by 
committees  from  the  unions  and  the  employers'  associations, 
recently  advised  that  average  reductions  of  7i  per  cent  be 
made  in  the  wages  of  the  building  trades  unions.  These 
bodies  now  propose  a  strike  in  answer  to  the  reductions. 
The  recent  allotment  of  several  large  Shipping  Board 
steamers  to  San  Francisco  and  the  re-establishment  of 
sevei'aJ  other  steamers  on  their  old  runs  stimulated  shipping 
industry  in  the  bay  region. 

Two  very  successful  merchandising  conferences  were  held 
by  the  General  Electric  and  Westinghouse  companies  during 
April  in  cities  of  the  Pacific  Northwest  and  north  California, 
and  these  confei-ences  are  now  extending  into  Los  Angeles 
territory.  These  have  been  productive  of  gi'eat  interest  and 
it  is  felt  they  will  greatly  help  merchandising. 

Conduit. — There  has  been  a  3  per  cent  reduction  in  rigid- 
iron  conduit,  the  new  prices  being  $8.10  per  100  ft.  in  10,000- 
Ib.  quantities  of  J-in.  sherardized  and  galvanized  pipe. 
Local  stocks  are  good  and  demand  is  fair. 

Boxes  and  Covers. — Another  roughing-in.  line  to  drop 
recently  is  the  box  and  cover  line,  a  20  per  cent  decrease 
being  just  reported  on  the  rigid  iron  boxes  and  a  10  par 
cent  decrease  on  boxes  for  flexible  non-metallic  conduit. 
Sales  are  rather  scattering. 

Rubber-Covered  Wire. — Rubber-covered  wire  prices  are 
now  running  about  $7.75  per  1,000  ft.  in  5,000-ft.  quantities 
for  the  No.  14  single-braid,  solid,  rubber-covered.  Sales  of 
wire  run  larger  proportionately  than  the  sales  of  other 
staples  because  many  contractors  believe  that  the  lowest 
mark  is  just  about  reached,  whereas  it  is  felt  that  the  steel 
market  will  show  further  marked  reductions. 

Motors. — An  increasing  demand  for  small  utility  motors 
is  reported  by  dealers  in  the  interior  towns  and  cities.  These 
motors  are  about  J  hp.  in  size  and  are  so  arranged  that 
they  can  be  used  for  a  variety  of  purposes  about  the  farm. 
The  list  averages  $50  each. 

Vibrators. — A  marked  decrease  in  the  call  for  vibrators 
and  violet-ray  machines  is  commented  upon  by  local  mer- 
chants. A  serious  cause  of  complaint  has  been  the  servicing 
of  these  machines,  which  are  subject,  of  course,  to  con- 
siderable abuse. 

SALT  LAKE  CITY— DENVER 

Jobbers'  trade  in  general  is  about  70  per  cent  off  the 
trade  of  a  year  ago,  but  with  prices  much  reduced  this  per- 
centage represents  a  lai-ger  volume  of  merchandise  moving 
to  the  retail  dealer.  The  electrical  industry  is  holding  up 
to  a  good  average.  Building  activity  is  slowly  resuming  with 
residences  of  average  cost  predominating.  The  employment 
situation  is  easing  to  some  extent.  Collections  are  con- 
tinuing slow. 

Lamp  Cord. — Stocks  are  in  good  shape  with  an  extremely 
unstable  price  condition.     The  demand  is  fair  and  constant. 

Rigid  Conduit. — With  small  activity  in  building  sales,  a 
5  per  cent  reduction  has  been  made  within  the  last  few  days; 
J-in.  and  S-in.  sizes  prevail  in  the  regular  demand. 

Non-Metallic  Flexible  Conduit. — iStocks  are  plentiful.  One 
reduction  only  has  been  made  in  the  past  few  months;  .V2-in. 
size  brings  $26  per  1,000  ft.  and  deliveries  are  good. 

Pole-Line  Material. — ^Movement  is  in  small  quantities  only 
and  most  of  the  demand  is  for  materials  in  repair  work. 
Few  construction  jobs  of  any  consequence  are  now  under 
way.  When  construction  will  resume  is  uncertain,  but  it  is 
well  known  that  there  is  big  need  of  extensions. 

Safety  Switches. — These  are  little  used  in  this  region, 
since  there  is  no  law  requiring  them.  The  tendency  to  their 
use,  however,  is  growing.     Panel  boards  are  in  fair  demand. 

Insulating  Materials. — There  is  small  demand,  with  stocks 
more  than  ample  to  meet  all  requirements.  Prices  are 
characterized  by  stability. 

Fans. — As  yet  dealers  are  showing  little  interest  and 
indications  are  that  they  will  not  stock  extensively  until  the 
actual  consumer  demand  is  in  evidence.  A  good  fan  season 
is  looked  forward  to  by  both  dealers  and  jobbers.  Stocks 
are  varied  and  plentiful. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Associated  Manufacturers  to  Meet 
at  New  London  in  June 

All  sections  of  the  Associated  Manu- 
facturers of  Electrical  Supplies  will 
hold  their  regular  summer  meetings  and 
the  board  of  governors  will  hold  its 
June  meeting  at  the  Griswold,  Eastern 
Point,  New  London,  Conn.  Reserva- 
tions have  been  made  for  the  period 
June  25  over  July  4,  but  the  dates  for 
the  meetings  are  June  27,  28,  29  and  30. 


Changes  in  Schimmel  Electric's 
Ltghting  Department 

As  part  of  the  jrfans  for  the  expan- 
sion of  the  Schimmel  Electric  Supply 
Company  in  connection  with  its  removal 
from  318  Market  Street  to  new  and  en- 
larged quarters  at  526  Arch  Street, 
Philadelphia,  after  alterations  have 
been  completed,  is  the  appointment  of 
Randolph  E.  Tyler  to  be  in  charge  of 
the  company's  lighting  department. 
Benjamin  Hayllar,  Jr.,  will  devote  his 
time  exclusively  to  the  lighting  needs 
of  industrial  plants  in  and  about 
Philadelphia. 

Peerless  Equipment  Purchases 
Repair  Tool  Companies 

The  entire  business  of  the  Electrical 
Manufacturers'  Equipment  Company, 
Chicago,  has  been  sold  to  the  Peerless 
Equipment  Company,  Hanover,  Pa.  This 
includes  the  manufactui'ing  and  selling 
of  those  products  known  under  the 
trade  name  of  "Segur"  coil-winding 
tools  and  allied  equipment.  The  Peer- 
less company  has  announced  that  it  will 
combine  the  manufacture  of  this  new 
line  with  that  of  "Peerless"  armature 
repair  tools^which  business  also  it  has 
recently  purchased  from  the  Manley 
Manufacturing  Company,  York,  Pa.  The 
Electric  Service  Supplies  Company, 
New  York,  will  continue  to  act  as  ex- 
clusive selling  agents  for  the  Peerless 
Equipment  Company. 


Cadillac  Washing  Machine  Pur- 
chases Odin  Company 

The  Cadillac  Washing  Machine  Com- 
pany, 325  West  Ohio  Street,  Chicago, 
has  purchased  the  physical  assets  of 
the  Odin  Company,  Chicago,  and  is 
continuing  the  manufacture  of  its  ma- 
chine under  the  name  "Cadillac."  The 
Odin  Company  has  entirely  discon- 
tinued the  manufacture  of  washing  ma- 
chines. While  no  radical  changes  have 
been  made  in  the  construction  of  the 
machine,  a  few  minor  improvements 
have  been  made  and  new  methods   of 


production  installed  in  the  factory.  The 
present  output  of  machines  is  very 
limited,  says  President  Payne,  but  in- 
creased production  has  been  planned 
and  is  being  carried  out  as  rapidly  as 
possible. 

Arrangements  are  also  being  made  to 
acquire  another  factoi-y  where  two  new 
types  of  machines  will  be  manufactured 
and  as  soon  as  the  production  of  the 
present  type  and  the  two  new  types  has 
been  increased  the  company  expects  to 
inaugurate  an  intensive  selling  and  ad- 
vertising campaign  on  all  three  models. 
H.  D.  Payne  is  president  and  general 
manager  of  the  new  company,  S.  T. 
Sjoberg  is  vice-president  and  consulting; 
engineer  and  C.  L.  Hibbard  is  secretary 
and  treasurer. 


Rickard  &  Company  Follows  from 
Reorganization 

The  technical  advertising  agency  of 
Rickard  &  Sloane  has  been  reorganized 
as  of  May  1  under  the  name  Rickard  & 
Company,  25  Spruce  Street,  New  York 
City.  Mr.  Sloane  has  not  been  with  the 
company  for  six  years,  and  with  the 
growth  of  the  business  it  has  been  de- 
cided to  change  the  name  and  effect  a 
new  organization.  W.  L.  Rickard  is 
president,  0.  S.  Tyson,  formerly  East- 
ern sales  manager  Electsical  World, 
is  vice-president,  Julian  Gran,  treas- 
urer, L.  F.  Maher,  secretary.  Directors 
are  Messrs.  Rickard,  Tyson  and  Gran 
and  J.  R.  White,  H.  F.  King  and  H. 
L.  Fisher. 


Western  Union  Organizes  Own 
Purchasing  Department 

As  of  May  1,  the  Western  Union 
Telegraph  Company,  195  Broadway, 
New  York  City,  has  organized  its  own 
purchasing  department.  This  proced- 
ure had  been  followed  by  the  company 
up  to  1912,  when  it  entered  into  a  con- 
tract with  tlae  Western  Electric  Com- 
pany whereby  the  Western  Electric 
acted  as  purchasing  agent  f  cr  the  West- 
ern Union.  This  contract  has  not  been 
renewed  (for  this  year.  Char'es  S. 
Voorhees  is  the  new  general  purchasing 
agent,  but  the  department  is  under  t'ae 
supervision  of  one  of  the  vice-presi- 
dents of  the  Western  Union. 

The  Western  Union  had  four  points 
of  contact  with  the  Western  Electric 
in  reference  to  supply  bases.  These 
were  in  New  York  City,  Chicago,  At- 
lanta and  San  Francisco.  Under  the 
new  organization,  which  also  includes  a 
supply  department  in  charge  of  W.  G. 
Higgins  as  superintendent  of  supplies, 
these  same  four  general  centers  of  the 
country  have  been  retained  as  supply 
and  warehouse  bases  for  the  large 
amounts  of  line  and  station  material 
required  ly  the  company.  Besides  the 
warehouse  in  Atlanta,  new  depots  have 
been  secured  in  San  Francisco  and  in 
the  Bush  Terminal  in  Brooklyn,  N.  Y., 
and  the  former  Western  Union  base  in 
Chicago  will  again  be  utilized. 


Universal  Crane's  New  Factory 
in  Operation 

The  new  steel-frame  and  brick  fac- 
tory, 180  ft.  x  110  ft.,  of  the  Universal 
Crane  Company  at  Elyria,  Ohio,  has 
been  completed  and  equipped.  This 
plant  has  been  put  in  operation  and 
greatly  increases  the  productive  capac- 
ity of  the  company. 


Increase  Reported  in  Flexible 
Cord  and  Wire  Business 

With  the  Diamond  Branch  of  the 
Rome  Wire  Company,  on  Clyde  Avenue, 
Buffalo,  N.  Y.,  equipped  for  a  capacity 
of  about  a  million  iest  of  finished  prod- 
uct a  day,  reports  show  that  business 
is  getting  better  each  month,  although 
output  is  still  well  below  plant  capac- 
ity. There  is  a  feeling  of  satisfaction 
at  the  plant  over  the  volume  of  business 
now  coming  through  under  existing  cir- 
cumstances. Flexible  wires  and  cables 
are  manufactured  there  with  a  view  to 
specialization,  and  it  was  to  that  end 
that  the  machinery  and  equipment 
were  designed  when  the  75,000-sq.ft. 
addition  was  begun  last  April.  "The 
company  already  had  60,000  sq.ft.  of 
manufacturing  space  when  it  located  in 
Buffalo  early  in  1920.  Wire  drawing, 
annealing  and  tinning  also  are  carried 
on   at  the   plant. 


Ideal  Electric's  New  Factory  for 
Synchronous  T.lotors 

The  Ideal  Electric  &  Manufacturing 
Company,  has  recently  erected  a  new 
factory  at  Mansfield,  Ohio,  in  order  to 
accommodate  the  inci  eased  production 
required  to  manufacture  its  new  line  of 
synchronous  motors.  These  fill  out  its 
regular  line  of  direct-current  and  altei'- 
nating-current  power  apparatus. 


Allis-Chalmers  1020  Billings 
Total  $31,516,209 

In  the  eighth  annual  report  of  the 
AlKs-Chalmers  Manufacturing  Com- 
pany for  the  fiscal  year  ended  Dec.  31, 
1020,  on  sales  billed  of  $31,516,209  there 
was  a  manufacturing  profit  of  $4,177,- 
128.  After  adequate  provision  for  fedei'al 
ta.^es  and  general  contingencies,  the  net 
profit  for  the  year  1920  was  $3,564,248, 
compared  with  $3,599,713  for  the  pre- 
ceding year.  Inventories  of  work  in 
process,  manufactured  stock,  raw  mate- 
rials and  supplies  amounted  to  $19,- 
659,225  on  Dec.  31.  At  this  time  the 
value  of  unfilled  orders,  including  all 
customers'  contracts  unbilled  and  in 
various  stages  of  completion,  was  $17,- 
046,724.  Total  bookings  for  1920  were 
$32,696,566. 

Capital  expenditures  for  buildings, 
machinery  and  equipment  amounted  to 
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SI, 852,917,  principally  in  connection 
with  the  building  and  equipping  of  :i 
new  iron  foundry  at  the  West  Allis 
works  and  additions  to  buildings  and 
equipment  at  the  Bullock  works.  Net 
working  capital  increased  $1,820,977. 
On  preferred  and  common  stock  of  $42,- 
500  000,  current  and  working  assets  are 
$30,487,240   and   current   liabilities   are 


"Spotlights,"  which  will  be  placed  on 
the  market  immediately,  and  explained 
their  new  constructional  features,  such 
as  new  pai'abolic  reflectors,  a  special 
concentrated  filament  "Mazda"  lamp,  a 
shock  absorber,  a  focusing  device  and 
an  end-cap  container  holding  two 
reserve  lamps.  He  also  showed  samples 
of  new  Eveready  "Spreadlights,"  a  new 


$6,603,379,  leaving  net  quick  assets  of    lantern   type,   and    the   new    Eveready 

$23,883,860. 

$7,094,989. 


Accounts  receivable  total 


Motor  Repair  Company  Estab- 
lishes Brush  Department 

The  Electric  Motor  Repair  Company, 
627  Myrick  Building,  Springfield,  Mass., 
■has  established  a  separate  brush  de- 
partment in  its  organization  and  will 
henceforth  market  its  carbon  brushes 
under  the  trade  name  "Mohawk  carbon 
brushes."  The  company,  in  addition 
to  its  electrical  maintenance  work,  be- 
gan to  make  carbon  brushes  about  two 
years  ago  in  a  small  way,  and  the  in- 
creasing demand  has  necessitated  pro- 
viding for  production  departmentally. 
In  announcing  this  extension  of  its  or- 
ganization the  company  states  that  it 
is  usually  prepared  to  make  immediate 
deliveries  on  brushes  for  both  generator 
and  motor  service.  .J.  B.  Tufts  is  treas- 
urer of  the  company. 


Eveready  Gains  37  per  Cent 
in  First  Three  Months 

More  than  200  firm  members  and 
buyers  of  electrical  hardware,  auto- 
mobile accessory  jobbers  and  drug 
jobbers  of  Greater  New  York  were  the 
guests  of  the  American  Ever  Ready 
Works  at  the  Long  Island  City  factory 
on  April  22. 

The  event  was  a  "business  revival" 
luncheon  to  celebrate  the  fact  that  so 
far  as  the  Eveready  flashlight  and 
battery  lines  are  concerned  improved 
business  conditions  have  already  taken 
place. 

Executives  of  the  American  Ever 
Ready  Works  quoted  figures  for  Janu- 
ary and  March  and  stated  that  a  37  per 
cent  increase  in  distributers'  purchases 
over  the  company's  estimated  sales  was 
ihown  this  year,  thus  indicating  con- 
clusively that  the  retail  trade  and  the 
buying  public  demand  more  flashlights 
and  batteries  than  ever  before. 

F.  A.  Wilson-Lawrenson,  vice-presi- 
dent, emphasized  the  company's  stand- 
ard policy  of  distributing  its  flashlight 
product  exclusively  to  jobbers  and 
announced  the  continuance  of  that 
policy  so  long  as  distributers  co- 
operated in  holding  and  increasing  the 
business  and  giving  acceptable  service 
to  the  retail  trade.  R.  A.  Wentworth, 
in  charge  of  factory  production,  an- 
nounced impoi'tant  improvements  in  the 
Evei-eady  flashlight  line,  stating  that 
the  company  had  spent  the  past  two 
years  in  special  experimental  work  in 
the  study  of  light,  with  the  result  that 
flashlights  can  now  be  produced  that 
•will  concentrate  or  diffuse  light,  exactly 
as    desired.      Mr.    Wentworth    showed 


mit  cell  flashlight  batteries. 

Marquis  Regan,  merchandising  coun- 
sel for  the  company,  told  of  the  growth 
of  flashlight  business  until  he  thought 
it  the  second  largest  specialty  prod- 
uct in  the  electrical  field  and  stated 
that  one  person  in  every  ten  throughout 
the  United  States  is  a  flashlight  user. 
"During  the  first  fifteen  years  of  its 
history  Eveready  placed  on  the  mark»t 
379  types  of  flashlights,"  said  Mr. 
Regan.  "During  recent  years  the  com- 
pany made  seventy-seven  different 
types.  By  the  end  of  1921  the  line  will 
have  been  reduced  to  twenty-six  types 
only." 

McKenney  &  Waterbury  Add  to 
Their  Representation 

The  McKenney  &  Waterbury  Com- 
pany, Inc.,  which  has  been  developing 
its  general  jobbing  business  since  its 
reincorporation,  has  been  appointed 
representative  of  the  entire  line  of 
Hotpoint  heating  appliances.  Recent 
additions  to  the  company's  list  of  man- 
ufactured products  include  "Red  Seal" 
dry  cells  and  Hamilton-Beach  motors. 


use  only  one-third  of  this  capacity  for 
its  own  uses  and  the  remainder  to  sup- 
ply the  needs  of  local  manufacturing 
establishments. 

The  steel  company  will  be  operated 
as  a  separate  corporation  under  the 
name  Dodge  Steel  Company,  the  officers 
being  Charles  Piez,  president,  and 
Staunton  B.  Peck,  vice  president  of  the 
Link-Belt  Company,  president  and  vice- 
president  respectively,  and  Chester  S. 
Roberts,  secretary,  treasurer  and  man- 
ager. 


Gainaday  Electric  Succeeds  Good 
Housekeeping  Appliance 

The  Gainaday  Electric  Company  of 
New  Jersey  has  recently  been  incoi-po- 
rated  in  New  Jersey  with  a  capital 
stock  of  $200,000  and  succeeds  the  Good 
Housekeeping  Appliance  Corpoi-ation  of 
Newark,  having  secured  a  controlling 
interest  in  that  company.  The  new 
company  is  not  a  manufacturing  com- 
pany but  confines  its  activities  to  the 
sale  of  Gainaday  electric  washing  ma- 
chines, ironing  machines,  vacuum  clean- 
ers and  other  household  appliances. 

Headquarters  will  be  at  587  Broad 
Street,  Newark,  and  branches  operating 
through  the  main  office  at  Newark  have 
already  been  established  at  Brooklyn, 
N.  Y.,  and  Summit,  Plainfield,  Red  Bank 
and  Ridgewocd,  N.  J.  W.  L.  Rodgers, 
president  of  the  Pittsburgh  Gage  and 
Supply  Company,  is  president;  Joseph 
Ewirig  is  vice-president  and  general 
manager;  E.  J.  Checkley,  vice-president 
of  the  Pittsburgh  company,  is  treasurer 
and  L.  J.  McCarthy  is  secretary. 


Electric  Steel  Plant  Bought  by 
Link-Belt 

The  Link-Belt  Company,  Philadel- 
phia, has  purchased  the  plant  of  the 
Dodge  Steel  Company  at  Tacony,  Pa., 
for  the  manufacture  of  electric  steel 
castings.  The  plant  was  constructed 
only  last  year  and  comprises  about  five 


acres  of  property.  Present  operating 
samples  of  two  new  types  of  Eveready  capacity  is  about  150  tons  per  month, 
flashlights    to   be    known    as    Eveready     but    the    Link-Belt    Company    plans    to  $7.'i.O0O  to  $112,500 


The   General    Electric   Company    has 

moved  its  Denver  (Col)  offices  to  the 
newly  built  United  States  National 
Bank  Building.  Greatly  improved 
facilities  have  been  obtained  in  the  new 
location,  which  is  in  the  center  of  the 
Denver  financial  district.  H.  D.  Ran- 
dall is  district  manager. 

The  Engineering  Business  Exchange, 
30  Church  Street,  New  York  City,  has 
established  a  Southeastern  branch  in 
the  McLachlen  Building,  Washington, 
D.  C.  This  office  will  be  in  charge  of 
Marshall  O.  Leighton,  consulting  engi- 
neer, as  director  and  will  cover  the  ter- 
ritory from  Maryland  to  Alabama  in- 
clusive. 

The  Electrical  Engineering  Com- 
pany, Pittsburgh,  has  acquired  property 
at  208-12  Cremoe  Street,  Northside, 
with  factory,  where  it  proposes  to 
establish  new  works. 

The  Chicago  Fuse  Manufacturing 
Company  has  removed  its  New  York 
office  from  the  downtown  section  to  the 
Tilden  Building,  105  West  Fortieth 
Street. 

French  &  Hubbard,  consulting  engi- 
neers, Boston,  have  moved  their  offices 
from  88  Pearl  Street  to  210  South 
Street 

The  National  Council  of  Lighting  Fix- 
ture Manufacturers  has  moved  from 
8410  Lake  Avenue  to  231-233  Gordon 
Square  Building,  Detroit  Avenue  at 
West  Sixty-Fifth  Street,  Cleveland. 

Pass  &  Seymour  have  removed  their 
New  York  offices  from  6  Church  Street 
to  71-73  Murray  Street. 

The  Superheater  Company  has  re- 
moved its  New  York  offices  from  30 
Church  Street  to  17  East  Forty-second 
Street. 

The  Electric  Service  Engineering 
Company  has  moved  its  New  York  offi- 
ces from  1416  Broadway  to  105  West 
Forty-seventh  Street. 

The  Mechanical  Appliance  Company, 
Milwaukee,  manufacturer  of  Watson 
motors,  announces  the  removal  of  its 
Buffalo  district  sales  office  from  318 
Prudential  Building  to  311  White  Build- 
ing. W.  C.  Winterroth  is  in  charge  of 
this  office. 

The  William  C.  Krauth  Electric  Com- 
pany, Louisville,  Ky.,  has  filed  notice  of 
increase  in  capital  stock  from  $20,000 
to  $50,000. 

The  Onondaga  Auto  Electric  Service 
Company,  Syracuse,  N.  Y.,  has  filed 
notice  of  increase  in  capital  stock  from 
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The  Williamsburg  Flint  Glass  Com- 
pany has  moved  its  New  York  office  and 
sample  room  from  123  Chambers  Street 
to  290  Broadway. 

The  Bristol  Company,  Waterbury, 
Conn.,  manufacturer  of  electric  meas- 
uring instruments,  has  filed  notice  of 
increase  in  capital  stock  to  $2,500,000. 

The  Finch  Radio  E-ectric  Corpora- 
tion, Buffalo,  N.  Y.,  has  filed  notice  of 
increase  in  capital  stock  from  $10,000 
to  $500,000,  the  proceeds  to  be  used  for 
improvements  and  expansions. 

W.  E.  Quimby,  209  Parkhurst  Street, 
Newark,  N.  J.,  manufacturer  of  electric 
pumping  apparatu.s,  has  filed  plans  for 
the  erection  of  a  two-story  addition,  40 
ft.  X  96  ft.,  to  cost  about  $25,000. 

The  Ross  Heater  &  Manufacturing 
Company,  Inc.,  Buffalo,  X.  Y.,  manufac- 
turer of  boiler  feed  water  heaters,  sur- 
face condensers,  evaporators,  etc.,  an- 
nounces the  opening  of  a  branch  office 
in  the  New  York  district  at  2  Rector 
Street.  T.  M.  Hardin,  formerly  with  the 
home  office,  will  be  in  charge. 


The  Evans^-ille  Electrical  Manufac- 
turing Company,  Evansville,  Ind.,  which 
started  operation  last  August,  has  been 
incorporated  with  a  capital  stock  of 
?  25,000.  The  company  manufactures 
bronze  bearings,  trolley  wheels,  mine 
supplies,  etc.    John  Polling  is  president. 

The  Big  Sandy  Electrical  &  Repair 
Company,  Pikeville,  Ky.,  j-ecently  organ- 
ized, is  planning  to  erect  a  machine 
shop  and  electrical  repair  works,  40  ft. 
X  70  ft.    E.  S.  Shurtleff  is  president. 

The  American  Electrical  Supply  Com- 
pany, 953  Washington  Boulevard,  Chi- 
cago, it  is  reported,  will  soon  ask  for 
bids  for  the  construction  of  a  three- 
story  building,  110  ft.  x  120  ft.,  at  117- 
21  South  Morgan  Street,  to  cost  about 
5.100,000. 

The  Bovaird  &  Seyfang  Manufactur- 
ing Company,  Bradford,  Pa.,  manufac- 
turer of  steam  engines,  boilers,  etc.,  is 
reported  to  have  taken  bids  for  the 
construction  of  two  one-story  additions, 
150  ft.  X  187  ft.  and  87  x  110  ft,  to  cost 
with  equipment  about  $100,000. 


Foreign  Trade  Notes 


McDOUGALL,  PEASE  &  FRIEDMAN. 
Montreal,  consulting  engineers,  announce 
that  they  have  moved  their  offices  from 
511  St.  Catherine  Street,  West,  to  85  Os- 
borne Street. 

THE  DIAirOXD  STATE  FIBRE  COM- 
PANY OF  C.\NAD.\,  LTD..  Tn-o"to.  has 
established  a  branch  office  at  84  St.  Francois 
Xavier  Street.  .Montreal,  in  charge  ot  J. 
Alexander   Regan. 

SHORTAGE  OF  TELEPHONE  MATE- 
RIAL IN  CEYLON. — According  to  the 
Electrician  there  is  a  very  serious  shortage 
of  telephone  material  in  Ceylon,  and  in 
Colombo  alone  there  are  several  hundreds 
of  applications  for  telephones  awaiting  at^ 
tention,  while  the  outstations  are  even 
worse  in  this  respect.  Of  the  material 
ordered  in  1913  only  a  portion,  including  a 
switchboard  capable  ot  accommodating 
some  300  subscribers,  was  safely  landed, 
the  remainder  being  lost  through  the  torpe- 
doing of  the  steamer. 

TARIFF  REMITTED  ON  ELECTRICAL 
MACHINERY  IN  AUSTR.^LI.-V. — The  Tas- 
manian  government,  according  to  the  Elec- 
trician, has  succeeded  in  getting  the  Com- 
monwealth government  to  remit  the  customs 
duties  on  machinery  imported  for  the  exten- 
sion to  the  state  hydro-electric  project.  It 
has  been  decided  to  permit  the  importation 
of  all  machinery  which  could  not  be  rea- 
sonably manufactured  in  Australia.  This 
decision  will  apply  to  the  plant  which  the 
Tasmanian  government  is  now  importing  to 
extend   its   system. 

D.  J.  BE.4TTT.  formerly  advertising 
manager  for  the  Northern  Electric  Com- 
pany, Montreal,  has  severed  his  connection 
with  that  concern  to  go  into  partnership 
with  G.  L.  JIacGillivray  in  the  G.  L.  Mac- 
GiUivray  Company,  Ltd.,  Montreal,  which 
was  recently  organized  to  take  charge  of 
the  sales  of  the  following  firms  in  eastern 
Canada  :  Edwards  &  Company.  Inc..  Ameri- 
can Insulator  Corporation,  Waterburv 
Manufacturing  Company,  Chase  Metal 
Works.  Parker  Supply  Company.  Inc.,  and 
the  Prometheus  Electric  Company,  as  well 
as  the  R.  M.  Radio  Companv  of  London. 
England. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Wliere  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce.  AVashington.  bv  mentioning  the 
number. 

A  manufacturer  in  Switzerland  (No.  34.- 
763)  desires  to  purchase  or  secui'e  an 
agency  for  the  exploitation  in  Switzerland 
or  the  European  continent  of  an  ;irticl.-  of 
the  electrotechnical   branch. 


An  import  company  in  the  Bahamas  (No. 
34.765)  desires  to  purchase  electrical  equip- 
ment for  the  use  of  general  contractors 
and  builders. 


New  Apparatus  and  Publications 


SYNCHRONOUS  MOTORS.  —  The  Ideal 
Electric  &  Manufacturing  Company,  Mans- 
field, Ohio,  has  issued  a  bulletin  on  its  new 
synchronous  motors. 

COPPER. — "Copper  from  Mine  to  Fin- 
ished Product"  is  a  publication  of  the  Ana- 
conda Copper  Mining  Company,  25  Broad- 
way, New  York  City. 

TRANSFORMERS.  —  Bulletin  2005  de- 
scribes "Pittsburgh  Power  Transformers" 
of  the  Pittsburgh  Transformer  Company, 
Pittsburgh. 

FLEXIBLE  CORDS  AND  CABLES.— The 
Simplex  Wire  &  Cable  Company,  201  Devon- 
shire Street.  Boston,  has  developed  solid- 
rubber-covered  reinforced  two-conductor 
and  thiee-conductor  portable  cords  and 
cable  for  heavy  duty. 

ENGINEERING. — Warren  D.  Spengler, 
engineer,  Hanna  Building,  Cleveland,  is 
publishing  a  series  of  "Engineering  Service 
Talks." 

JUNCTION  BOX  BREAKER. — The  West- 
inghouse  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh.  Pa.,  has  recently 
placed  on  the  market  type  "JB"  air-break 
switch,  250  volts,  single-pole. 

PORTABLE  SIGN  UNIT. — The  Econom- 
ical Electric  Lamp  Division.  National  Lamp 
Works  ot  General  Electric  Company.  25 
West  Broadway,  New  York,  has  placed  on 
the  market  a  portable  sign  unit.  The  com- 
pany is  also  merchandising  a  house-num- 
ber-lighting and  bell-ringing  unit. 

INCLOSED  .A.ND  RENEW.\BLE  FUSES. 
— The  Chase-Shawmut  Company.  Newbury- 
port.  Mass.,  is  distributing  bulletin  No.  201, 
covering  its  inclosed  and  renewable  fuses 
and  other  products. 

ELECTRIC  WASHING  MACHINES.  — 
The  Automatic  Electric  Washer  Company, 
Newton.  Iowa,  has  recently  placed  on  the 
market  a  new  model  214  copper-tub  electric 
washer. 

CRANES.  —  The  Universal  Crane  Com- 
pany. Cleveland,  is  distributing  bulletin 
No.   11,  describing  the  Universal  cranes. 

EVAPOR.\TORS.  —  The  Griscom-Russell 
Company.  90  West  Street,  New  York  City, 
is  distributing  bulletin  No.  330.  describing 
the   Reilly  self-scaling  evaporator. 

TUTRBO-GENERATOR  SETS.  —  "Turbo- 
Generator  Sets"  is  the  title  ot  bulletin 
No.  2S  recently  issued  by  the  Ridgway 
Dynamo  &  Engine  Company,  Ridgway,  Pal, 
in  which  it  describes  the  latest  improve- 
ments,  including  its   pneumatic   governor. 


LIGHTING  FIXTURES. —  The  Lighto- 
lier  Company,  569  Broadway,  New  York 
City,  is  distributing  catalog  No.  23,  entitled 
"Immediate  Delivery."  covering  many  dif- 
ferent types  of  "Lightoliers." 

MOTORS. — The  Advance  Electric  Com- 
pany, St.  Louis,  has  recently  issued  pocket 
catalog  No.  19,  describing  the  "Advance" 
motors  for  alternating  current  for  either 
single  or  polyphase  circuits  in  sizes  from 
i  hp.  to  10  hp. 

MOTOR. — A  new  single-phase  motor  of 
the  repulsion-induction  type  has  recently 
been  put  in  production  by  the  Robbins  & 
Myers  Company,  .Springfleld.  Ohio.  This 
type  "R"  motor  is  furnished  in  J-hp.  size 
only,  but  sizes  ranging  from  l-hp?  to  1-hp, 
will  soon  be  in  regular  production. 

CONDENSER.— The  Coto-Coil  Company. 
S7  Willard  Avenue.  Providence.  R.  I.,  is 
distributing  bulletin  No.  1,  describing  its 
variable  air  condenser  for  radio. 

ELECTRIC  HOISTS.— The  Sprague  Elec- 
tric Woiks  of  the  General  Electric  Com- 
pany, 527  West  Thirty-Fourth  Street.  New 
York  City,  have  issued  bulletin  No.   48,967, 

INSULATORS. — The  Hopewell  Insulation 
&  Manufacturing  Company,  Hopewell.  Va., 
has  recently  published  catalog  .\'o.  1,  cover* 
ing  its  various  types  of  insulators. 

ILLUMINATION. — "Illumination  Design 
Data"  is  the  title  of  bulletin  No.  41  recently 
issued  by  the  National  Lamp  Works  ot 
General  Electric  Company.  Nela  Park, 
Cleveland. 

FOUNDRY  SANT)  CUTTER.— The  -Wliit- 
ing  Corporation,  Harvey,  111.,  is  distribut- 
ing a  tour-page  folder  describing  its  motor- 
driven  sand-cutting  and  screening  machine 
for  use  in  foundries. 


New  Companies 


THE  OCEANIC  ELECTRIC.\L  SUPPLY 
COMP.VNY.  New  York.  N.  Y.,  has  been 
incorporated  by  J.  V.  Schraig,  L.  M.  Fo.K 
and  J  J.  Gill.  1941  Benson  Avenue,  Brook- 
lyn. The  company  is  capitalized  at  $20.- 
000  and  proposes  to  manufacture  electrical 
equipment  and  supplies. 

THE  UNITED  ELECTRIC  SERVICE 
COMPANY,  Springfield,  Mass.,  has  been 
incorporated  by  Ldward  A.  Hignev.  Pal- 
mer ;  John  G.  Waddell  and  Charles  J. 
Weston.  Springfield.  The  company  is  capi- 
talized at  $100,000  and  proposes  to  manu- 
facture electrical  appliances  and  equipment. 

THE  CR.AV^TORD  MANUF.-^CTURING 
.COMP.\NY.  Concord,  N.  H..  has  been  in- 
corporated with  a  capital  stock  ot  $115  000 
to  manufacture  electric  motors.  The  in- 
corporators are  John  J.  Crawford,  Philip 
Gill  and  Clarence  R.  Blanchard. 

THE  CYNTHI.\NA  LIGHT  &  POWER 
COMP.VXY.  Cynthiani.  Ind..  has  been 
organized  with  a  capital  stock  ot  $20,000. 
The  directors  are  W.  O.  Boren.  G.  E. 
Meadows,  V.  D.  Smith.  J.  E.  Stevens.  J.  E. 
Gudgel,  I.  L.  Turman  and  P.  M.  Kifer. 

THE  KEPS  ELECTRICAL  SUPPLY 
COMP.\NY.  Pittsburgh.  Pa.,  has  been  in- 
corporated by  Edward  J.  Kelsky.  Monroe 
W.  Petre,  John  Ehler  and  Jacob  L.  Simon, 
1409  Park  Building,  to  manufacture  elec- 
trical fixtures  and  supplies. 

THE  AUTOMATIC  ELECTRICAL  MA- 
CHINE COMPANY,  Wilmington.  Del.,  has 
been  incorporated  by  C.  B.  Outten.  C.  T. 
Cohee  and  S.  L.  Mackey.  The  company  is 
capitalized  at  $500,000  and  proposes  to  man- 
ufacture electrical  machinery. 

THE  AUTOMATIC  LIGHT  &  POWER 
COMPANY,  Norfolk,  Va.,  has  been  incorpo- 
rated with  a  capital  stock  of  $24,000.  V. 
L.  CuUen  is  president  and  R.  P.  W.  Baylor 
is  secretary. 

THE  AMERICAN  FIBER  CONDUIT 
CORPORATION,  Fulton,  N.  Y..  has  been 
incorporated  by  G.  Grossman.  G.  M.  Fan- 
ning and  R.  F.  Freeman.  The  company  is 
capitalized  at  $350,000  and  propo.ses  to 
manufacture  electrical   conduits. 

THE  BERTRAND  P.  MILLER  COM- 
PANY. INC..  Trenton.  N.  J.,  has  been  in- 
corporated by  N.  F.  House.  Clifford  M.  and 
Bertrand  P.  Miller.  The  company  is  cap- 
italized at  $25,000  and  proposes  to  man- 
ufacture    electrical    supplies. 

THE  AUTOM.\TIC  ELECTRIC  SHOE 
POLISHING         M.VCHINE  COMPANY. 

Bryan.  Tex.,  has  been  incorporated  by  J. 
L.  Edge,  C.  A.  Harris  and  J.  T.  Maloncy. 
The  company  is  capitalized  at  $75,000  and 
proposes  to  manufacture  special  electrically 
operated   machinery. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  April   12,   1921) 

1,374,559.  iNDtTCTION-JtOTOR  CONTROL; 

Charles  Le  G.  Fortescue,  Pittsburgh,  I*a. 
App.  filed  Oct.  9,  1915.  Starting  and 
running  control. 

1.374.561.  Trolley  'Hanger;  Hajry  L. 
Garbutt,  AVilkinsburg.  Pa.  App.  flleil  .Jan. 
16.  1917.  Will  not  release  conductor 
thougti  insulating  units  are  broken. 

1.374.562.  Control  Apparatus;  Arthur  J. 
Hall,  Wilkinsburg,  Pa.     App.  filed  Dec.  2, 

1916.  Cooling  tower  for  liquid  rheostat. 

1.374.564.  Recuperative  System  for  Al- 
ternating -  Current  C  o  m  m  u  t  -\t  o  r 
Motors  ;  Rudolf  E.  Hellmund.  Swi.s.«vale, 
Pa.  App.  fllcd  Sept.  9,  1916.  For  alter- 
nating-tturrent  motoi's  of  inducing-field 
commutator  type. 

1.374.565.  .\lternating-Current  Commu- 
tator Motor  ;  Rudolf  B.  Hellmund, 
Swissvale,  Pa.  App.  filed  Jan.  5.  1917. 
Single-phase  motors  having  commutatcd 
rotor  winding. 

1,374,591.  Electric  Heater:  Edwin  N. 
Lightfoot.  New  York,  N.  Y.  App.  filed 
Jan.    9.   1920.      Radiant. 

1,374,606.  Printing  Telegraphy;  Harry 
Pfannenstiehl,  East  Orange,  N.  J.  App. 
filed  June  8,  1917.     Receiving  apparatus. 

1,374,630.  Selecting  Mechanism  ;  Brwin 
P.  Bancroft.  Brooklyn,  N.  Y.  App.  filed 
July  10,  1917.     Printing  telegraph. 

1.374.639.  Electric  Heater;  Henry  Dicks. 
New  York.  N.  Y.  App.  filed  Nov.  3, 
1919.     Radiant. 

1.374.640.  Welding:  Ethan  I.  Dodds,  Pitts- 
burgh, Pa.  App.  filed  July  21,  1$20. 
Welding  of  closures  to  boiler  sheets. 

1,374,647.  Arc  Incandescent  Electric 
L,AMP;  Edward  A.  Gimingham.  London, 
Eng.  App.  filed  Oct.  15,  1915.  Has  appear- 
ance of  ordinary  incandescent  lamp. 

1.374,658.  Electric  Fan  ;  George  H. 
Hohnsbeen,  Minneapolis,  Minn.  App.  filed 
Feb.   24,  1919.     Fan  and  heater. 

1,374,679.  Degasifying  Process;  John  B. 
Pratt,  Schenectady,  N.  Y.  App.  filed 
March  15.  1920.  Removal  of  gas  from 
electrodes. 

1.374.688.  Transmitter  ;  Frank  E.  Sum- 
mers, Memphis.  Mo.  App.  filed  May  12. 
1919.      Variable  contact. 

1.374.689.  Air-conditioning  Process  and 
Apparatits  :  Anthony  P.  Torrey,  North 
Glenside,  Pa.  .Vpp.  filed  April  27,  1920. 
For  sterilizing  dehydrating  dryers. 

1.374.690.  Battery-Charging  System  ; 
Oliver  C.  Traver.  Schenectady.  N.  Y. 
App.  filed  May  12,  1920.  For  disconnect- 
ing generator  when  voltage  drops  below 
voltage  of  battery. 

1,374,693.  Electric  Heater  Having  Heat- 
ing Fabrics  ;  Francois  E.  B.  Vernet, 
Paris,  France.  .A.pp.  filed  May  11.  1920. 
Weft  of  resistance  wire  and  warp  of  as- 
bestos  thread. 

1,374,711.  Arc-Wbu>ing  Composition; 
James  C.  .4rmor.  Pittsfleld.  Mass.  App. 
filed  Aug.   30,  1919.      Flux. 

1,374,727.  Protective  Device;  Henry  G. 
French,  Schenectady.  N.  Y.  App.  filed 
Oct.   25,   1919.      Induction  type. 

1,374,733.  Electrical  Transmitting  .\p- 
paratus  ;  Henry  K.  Harris,  Westminister. 
London,    England.       ,\pp.     filed     Oct,     17. 

1917.  Advertising  device. 

1.374.766.  Electric  Incandescent  Lamp; 
Haruhiko  Ozaki.  Yokohama.  Japan,  .^pp. 
filed  Oct.  19,  1918.      Filament  support. 

1.374.802.  Electric  Furnace;  Edwin  Ap- 
pleby. Chicago.  111.  App.  filed  Nov.  19. 
1919.  For  manufacture  of  calcium  ear- 
bide. 

1,374,826.  Protective  Device;  Elmer  E. 
F  Creighton,  Schenectady,  N.  Y.  App. 
filed  March  9.  1917.  For  lines  of  com- 
munication paralleling  transmission  sys- 
tem. 


1,374.832.  Vacuum-Tube  Base;  Harold  P. 
Donle.  Meriden,  Conn.  App.  filed  Sept. 
27,  1919. 

1.374.856.  Regulator  for  Dynamo-Elec- 
tric Machines  ;  Bennett  M.  Leece  and 
Harry  C.  Branch.  Cleveland,  Ohio.  App. 
filed  Aug.   15.  1917.     For  automobile. 

(Issued   .\pril   19,   1921) 

13.0S9  (reissue).  Radio  Telephont ;  Carl 
R.  Englimd.  East  Orange,  N.  J.  App. 
filed  March  5,  1918.  Modulated  portion 
of  high  frequency   wave  radiated. 

1.374,916.  Electrolyte  for  Storage  Bat- 
teries ;  William  Gardiner,  Chicago,  111. 
App.  filed  June  9,  1919.  Solid  or  semi- 
.solld. 

1.374.918.  Current  -  Density  Indicator; 
Edwin  Heil,  Wichita,  Kan.  App.  filed 
March  10.  1919.  For  plating  or  elec- 
trolysis. 

1,374,929.  Synchronizer;  Henry  I.  Larson, 
Milwaukee,  Wis.  App.  filed  Nov.  3,  1919. 
Master  clock. 

1,374.933.  Automatic  Temperature  Reg- 
ulator FOR  Electrically  Heated  De- 
vices ;  Donald  H.  McGogy,  Portland,  Ore. 
App.  filed  May  3.  1919,  Controlled  by 
thermostat. 

1,374,948.  Electrical  Indicating  Device; 
Rudolph  S.  O'Neil,  London,  England.  App. 
filed  March  1,  1920.     For  ships. 

1,374.976.  Electrolytic  Cell;  Herbert  I. 
Allen  and  Kent  R,  Fox,  Portland,  Me. 
App.  filed  June  1.  1920.  For  increasing 
active  area  of  cathodes  and  anodes. 

1,374,998.  Insulator;  Charles  Le  G.  For- 
tescue, Pittsburgh.  Pa.    App.  filed  Feb.  14, 

1918.  For  high-voltage  lines. 
1,375,007.    Insulated  Squirrel-Gage  Wind- 
ing ;  Austin  Kimble.  Wausau,  Wis.     App. 
filed  May  12,  1919.     Electroplated  on  core. 

1,375.012.  Electric  Battery;  David  Pepper, 
Philadelphia,     Pa.       App.     filed    Nov.     29, 

1919.  For  flashlights. 

1,375.018.  Motor;  Camillo  Savino,  New 
Y'ork.  N.  Y.  App.  filed  Aug.  30,  1920. 
Reciprocating  electric  motor. 

1,375,034.  Trolley  Retriever  ;  .Vntoinette 
A.  Cohen.  Birmingham.  Mich.  App.  filed 
Aug.  11,  1919. 

1,375,050.  Apparatus  for  the  Treatment 
OF  Rheumatism,  Gout,  Sciatica,  Neu- 
ralgia and  Similar  Ailments:  Joseph 
Krauer,  Heaton  Chapel,  England.  App. 
filed  May  1,  1916. 

1,375.059.  Signal  System  ;  Alfred  E.  Meyer, 
Cincinnati,  Ohio.  App.  filed  Feb.  11,  1918. 
Alarm  or  watchmen's  time  recorder. 

1,375,072.  Method  of  and  Means  for  As- 
sembling Core  Laminations  ;  Charles 
Atkins,  Cincinnati,  Ohio.  App.  filed  Jan. 
19,  1916.      Improved  clamp. 

1,375,084.  Electric  Heating  Element  and 
Method  of  Making  the  Same  ;  John  W. 
Cox,  Erie.  Pa.  App.  filed  Feb.  3.  1919. 
To  heat  a  hollow  tube. 

1,375.124.  Brush  Holder:  Walter  J. 
Warder.  Jr..  Chicago,   III.    App.  filed  Jan. 

17,  1918.     Self-righting  brush  and  holder. 
1,375,133.      Armature    Insulation  ;    Jasper 

F.  Cullin,  Detroit,  Mich.  App.  filed  Sept. 
16,  1920.  Means  for  insulating  windings 
of  armatures  from  each  other  and  from 
cores. 

1,375,145.       Electric     Burner;     Coral     V. 

Funderburg,  Yellow   Springs.  Ohio.      App. 

filed  May  19,  1919.     For  stoves. 
1.375.152.     Trolley-Wire  Hanger  ;  Edward 

Heydon.     Indianapolis.     Ind.       App.     filed 

Nov.    24.   1919. 
1.375,161.     Motor  and  Dynamo  Construc- 
tion ;     Clyde   '  W.     Landers.     New     York. 

N.    Y.       App.    filed    April    16.    1920.       No 

commutator. 
1.375.192.       Dynamo;     Ernest    A.     Watson. 

Coventry,  England.     App.  filed  March  31, 

1920.  For  automobile. 

1,375,194.       Electric     Heater;     Alfred     G. 

Werner.    Omaha,    Neb.       App.    filed     Dec. 

30,  1919.     Supported  in  socket. 
1,375,202.     Dry  Cell:   Raymond  C.   Benner 

and    Harry    F.     French.     Fremont.    Ohio. 

Xpp.     filed     .\ug.     14.     1919,        Process     of 

applying  coatings  to  inside  of  zini:  can. 
1.375.209.      Telephone    Mouthpiece  ;    John 

Chefer.  Chester.  Pa,      .\pp,   filed  .\ug.   31, 

1920. 
1.375.230.     Telephone  Exchange  System  ; 

John  N.  Reynolds.  Greenwich.  Conn.    App. 

filed    .March   29.   1917.      Automatic  switch- 
ing. 
1.375.253.    Spark-Plug  Intensipier:  -Mfred 

A.  Jackson.  Denver,  Col.     App.  filed  .'^ppt. 

18,  1919.     .^.uxiliary  gap. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

LINCOLN,  ME,  —  Electrically  operated 
machinery  will  be  installed  in  the  proposed 
worsted  mill  of  the  Lincoln  Worsted  Com- 
pany, to  be  built  at  a  cost  of  $100,000.  A 
machine  shop  will  also  be  erected.  The 
company  was  recently  organized  with  a 
capital  stock  of  $600,000,  L,  J.  Coburn  is 
manager,  F,  A.  Petterson.  16  Central 
Street.   Bangor,   is  architect. 

FALL  RIVER,  M.\SS. — The  Fall  River 
Electric  Light  Company  has  been  granted 
permission  to  construct  underground  con- 
duits on   various  streets   of  the   city. 

WINCHESTER,  MASS.— Plans  are  being 
prepared  for  the  construction  of  a  one- 
story  power  house  at  the  local  plant  of 
Beggs  &  Cobb. 


Middle  Atlantic  States 

ITH.'VCA.  N.  Y, — Considerable  elpctrical 
and  mechanical  equipment  will  be  required 
for  the  four-story  and  basement  chemical 
building  to  be  erected  by  Cornell  University 
on  Ea.st  Avenue,  to  cost  $2,000,000.  Henry 
R.  Kent,  141  Broadway,  New  York  City,  is 
engineer. 

LONG  BEACH.  N.  Y.— The  Long  Beach 
Power  Company.  Park  Street,  has  awarded 
a  contract  for  the  construction  of  a  one-- 
story  power  plant,  to  cost  about  $125,000 
with   equipment,    to   Johnson    &   Molitor. 

NEW  YORK,  N.  Y.  —  The  New  York 
Edison  Company.  Irving  Place  and  Fif- 
teenth Street,  is  having  plans  prepared  for 
the  construction  of  a  substation  at  Fortieth 
Street  and  First  Avenue,  to  cost  about 
$200,000.  W.  Whitehill,  12  Elm  Street. 
is  architect  and   engineer. 

NEW  YORK.  N.  Y. — Electric  travehng 
cranes,  hoisting  and  conveying  machinery 
will  be  installed  in  the  new  piers  now  under 
construction  by  the  city  at  a  point  between 
Tompkinsville  and  Clifton,  S,  I,  A  total 
of  twelve  new  piers  will  be  constructed  at 
a  cost  of  about  $20,000,000.  They  will  vary 
in  width  from  125  ft.  to  290  ft.  and  in 
length  from  1,030  ft,  to  1,200  ft.  It  is  pro- 
posed to  have  the  structures  equipped  and 
ready  for  service  early  in   fall. 

PERRY.  N.  Y.— The  Perry  Light  Com- 
pany has  been  granted  permission  by  the 
Public  Service  Commission  to  erect  an  elec- 
tric power  plant.  Distribution  lines  will 
also  be  built  for  service  to  various  sections 
of  Genesee  Falls  Township. 

ST.  GEORGE,  S.  I„  N,  Y. — The  Depart- 
ment of  plants  .and  structures.  Municipal 
Buildins,  New  York,  is  having  preliminary 
plans  prepureil  lor  the  construction  of  the 
proposed  municipal  electric  power  plant 
at  the  l-'irry  Terminal.  St.  George,  to  cost 
about  ,$1,258,000,  City  Commissioner  Grover 
A,   Whalen  is  in   charge, 

NEW.\RK,  .\,  J,  —  Negotiations  are 
under  way  between  the  Broad  Street  Im- 
provement Association  and  the  Citv  Com- 
mission for  extensions  to  the  street -lighting 
system  on  Broad  Stnet  reaching  to  the 
Lackawanna  Railroad  station  on  the  north 
and  Lincoln  Park  on   llie  south. 

GETTYSBURG.  PA,— The  Adams  Light 
Ac  Pow<r  Company  is  being  organized  for  the 
purpose  of  erecting  an  electric  power  plant 
with  tiaiismission  and  distribution  lines  to 
turnisli  s<rvice  in  tlu-  northern  section  of 
Adam.s  County,  The  districts  to  be  served 
by  the  company  include  Bendersville  and 
York  Springs  Borough.  Menallen,  Tyrone. 
Hamilton,  Huntington.  Butler,  Latimore  and 
Reading    Townships, 

HARRISBURG,  PA.— Considerable  elec 
trical  and  mechanical  equipment  and  re- 
frigerating apparatus  will  be  required  in 
connection  with  the  proposed  cold-storage 
plant  to  be  built  by  the  American  Cold 
Storage   Company    on    South    Second    Street, 
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PITTSBURGH,  PA.  • —  Arrangements  are 
being  matlo  by  the  Philadelphia  Company 
tor  an  issue  of  $10,000,000  in  bonds  for  its 
subsidiary,  the  Duquesne  Light  Company, 
the  proceeds  to  be  used  for  extensions, 
improvements,   etc. 

WATSONTOWN,  PA. — Preliminary  esti- 
mates are  being  made  and  surveys  are  un- 
der way  with  a  view  of  constructing  an 
electric  light  and  power  station  to  serve 
the  manufacturing  industries  in  Watson- 
town.  The  present  plans  include  furnish- 
ing  electricity    to    the    borough. 

CUMBERLAND.  MD. — Plans  are  under 
way  for  the  construction  of  a  group  of 
buildings,  including  an  electric  generating 
plant,  for  the  Paragon  Motor  Car  Com- 
pany, Connellsville,  Pa.,  at  Cumberland. 
The  cost,  including  machinery,  is  estimated 
at   $1,000,000. 

PIEDMONT,  MD. — The  Piedmont  Elec-- 
trie  Light  &  Power  Company  has  entered 
into  agreement  with  the  Edison  Electric 
Illuminating  Company,  Cumberland,  for  a 
supply  of  electricity  to  serve  Westernport, 
Luke   and   Piedmont. 

MORGANTOWN,  W.  VA.  —  The  North 
American  Coal  Company,  Maidsville.  near 
Morgantown,  contemplates  the  reconstruc- 
tion of  its  power  house  and  motor  build- 
ing recently  destroyed  by  Are. 

WASHINGTON.  D.  C. — Bids  will  be  re-- 
ceived  by  the  Bureau  of  Yards  and  Docks, 
Navy  Dept.,  Washington,  D.  C,  for  furnish- 
ing the  following:  Until  May  20,  Brooklyn, 
Schedule  7,977 — 10,000  lb.  electric  welding 
wire;  Schedule  7,996 — f.o.b.  25  motor-gen- 
erators. Until  May  31,  Portsmouth,  Sched^ 
ule  7,964 — miscellaneous  quantity  of  motor, 
generator   and   control   equipments. 


moving  and  re-erecting  old  machinery  and 
Oil  storage  tank.  Fuller  &  Beard,  Chemical 
Building,    St.    Louis,    are   engmeers. 

ST.  LOUIS.  MO. — The  Board  of  Esti- 
mate and  Apportionment  is  considering 
calling  an  election  to  vote  on  the  proposal 
to  issue  $10,000,000  in  bonds  for  street 
and  sewer  improvements  and  for  the  com-J 
pletion  of  the  electric  street-lighting 
system. 

LAWRENCE,  KAN.— The  State  Board 
of  Administration  is  having  plans  prepared 
for  the  construction  of  a  two--story  power 
house,  120  ft.  X  180  ft.,  to  cost  about  $100.- 
000.  R.  S.  Gamble.  141.5  Fillmore  Street, 
Topeka,    is    architect. 

MINNEAPOLIS,    KAN.    —  Bonds   to    the 

amount  of  $60,000  have  been  voted  for  the 

construction  of  a  municipal  electric  light 
plant.     A.  D.  Tood  is  clerk. 


North  Central  States 

UNION  CITY,  MICH. — Bids,  it  is  under- 
stood, are  being  received  by  the  Council 
of  Union  City  for  the  construction  of  a 
hvdro-electric  plant  to  cost  about  $150,000. 
Holland,  Akerman  &  Holland.  166  East 
Liberty  Avenue,  Ann  Arbor,  are  architects. 

CLEVELAND.  OHIO. — An  ordinance  has 
been  submitted  to  the  City  Council  author- 
izing an  expenditure  not  to  exceed  $18,000 
for  electric  lamps  for  the  division  of  light 
and    power. 

MIDDLETOWN,  OHIO. — Plans  have  been 
approved  by  the  Chamber  of  Commerce  tor 
the  installation  of  an  ornamental  lighting 
system  on  sever-il  streets  in  the  busines.< 
section    of    Middklown. 

CAMBRIDGE  CITY.  IND.— The  Wayne 
Utility  Service  Company  has  been  organized 
with  a  capital  stock  of  $2.".. 000  tor  the 
purpose  of  supplying  electrical  service  in 
Cambridge  City  and  surrounding  towns. 
C.  M.  Haworth,  Clementine  Overman  and 
Wilfred  Jessup  are  interested  in  the 
company. 

GEM,  IND. — Bids,  it  is  reported,  will 
soon  be  received  by  the  secretary  of  the 
Gem  Electrical  Service  Company  for  fur- 
nishing all  materials  and  for  the  construc- 
tion of  a  single-phase  transmission  line  and 
distribution  system  to  supply  electricity  in 
Gem.     Gem  has  no  post  office. 

DAHLGREN,  ILL.— Fullei-  4  Beard,  en- 
gineers. Chemical  Building.  St.  Louis,  Mo., 
have  prepared  plans  for  extensions  to  the 
municipal    electric    light    and    power    plant. 

ROCKFORD,  ILL.— The  West  End  Im- 
provement Association  is  considering  the 
extension  of  electric  light  service  in  that 
district. 

HURLEY,  WIS.— The  City  Council  is 
considering  the  installation  of  an  ornamen-* 
tal   lighting   system   in    Hurley. 

GRISWOLD,  IOWA.  —  The  question  of 
submitting  to  the  voters  a  proposal  to  issue 
$50,000  in  bonds  tor  a  municipal  power 
plant  is  under  consideration. 

IOWA  FALLS,  IOWA.  —  Petitions  are 
being  circulated  asking  the  City  Council 
to  call  a  special  election  to  submit  to  the 
voters  a  proposal  to  issue  $150,000  fur  the 
construction  of  an  electric  light  plant.  The 
Community  Club  is  interested. 

NEW  HAVEN,  MO.  —  Bids  will  be  re- 
ceived May  20  for  improvements  to  the 
municipal  electric  light  and  water  system, 
including  the  construction  of  a  power  house 
and  the  installation  of  a  30-hp.  semi- 
Diesel  fuel  oil  engine  ;  25-kva.,  three-phase, 
alternating-current  generatw  with  exciter 
and  switchboard  panel  ;  75  gal.-per-minute 
motor-driven  turbine  pump  for  260-ft.  total 
head,  or  alternate  bids  on  double-acting 
type  of  pumping  unit  for  50  gal.  per  minute  ; 


Southern  States 

GIBSLAND,  L.\. — The  installation  of  an 
electric  light  plant  in  Gibsland  is  contem- 
plated.    H.   Houck   is  interested. 


FULLERTON,  CAL.— The  Boai'd  of  City 
Trustees  is  arranging  for  the  installation 
of  a  new  ornamental  lighting  system  on 
Spadra  Street  and  other  thoroughfares  in 
the   business   district. 

LOS  ANGELES. — Tlie  Little  Rock  Power 
&  Water  Company  has  applied  to  the  State 
Water  Commission  for  permission  to  utilize 
waters  from  the  Little  Rock  Creek,  Los 
Angeles  County,  to  be  used  in  connection 
with  a  hydro-'electric  plant  to  1)C  erected 
at  a  cost  of  about   $680,000. 

PASADENA,  CAL. — Bonds  to  the  amount 
of  $.jO,OUO  have  been  voted  for  extensions 
to  the  municipal  electric  plant  on  Glenarm 
Street.  The  plans  provide  for  erection  of  a 
building  and  the   purchase  of  a  boiler. 

SAN  BERNARDINO.  CAL.  —  The  City 
Engineering  Department  is  considering  the 
erection  of  a  municipal  hydro-electric  plant. 
Application  has  been  made  for  water  rights 
to  permit  a  plant  of  about  5,000-'  hp. 
capacity. 

WOODLAND.  CAL.— The  City  Trustees 
have  awarded  a  contract  to  the  Municipal 
Improvement  Company  of  Oakland  for  the 
installation   of  an   electrolier  system    in   the 


WASHINGTON    WATER   POWER    SPOKANE    RIVER    PROJECT 

In   the  fore-rround  is  shown   the  colferdam   being  built  on   the   south    bank  of   the   middle 
channel  of  the  Spokane  Eiver.     A  H,500-iip.  wheel  will  be   installed. 


LITTLE  ROCK,  ARK.  —  The  Arkansas 
Light  &  Power  Company  is  considering  ex- 
tensions to  its  power  station.  The  plans 
pi'ovide  for  the  installation  of  machinery  to 
double  the  present  output  of  the  power 
house. 

Pacific  and  Mountain  States 

ILWACO,  WASH. — A  company  is  being 
organized  with  a  capital  stock  of  $70,000 
tor  the  purpose  of  extending  an  electric 
lighting  system  from  Knappton  to  north 
beach  towns.  J.  W.  Howarton  of  llwaco  is 
interested. 

WALLA  WALLA.  WASH.  —  Application 
has  been  made  by  K.  G.  Harlan  for  per- 
mission to  appropriate  150  sec.-ft.  of  water 
from  Walla  Walla  River  for  the  develop- 
ment of  3,500  hp.  for  commercial  purposes, 
at  a  cost  of  about  $300,000. 

WENATCHEE.  WASH.  —  The  construc- 
tion of  a  new  power  transmission  line  from 
the  Great  Northern  Railway  Company's 
electric  plant,  10  miles  above  Leavenworth, 
in  Tumwatei"  Canyon,  has  been  started. 
Negotiations,  it  is  reported,  are  under  way 
hy  which  the  Puget  Sound  Power  &  Light 
Company  is  to  take  over  the  power  inter- 
ests of  the  Great  Northern  Railway  Com- 
pany and  also  serve  the  entire  community 
with   electricity   for  commercial   purpo.ses. 

BANKS.  ORE. — Steps  ha^e  been  taken 
hy  the  Banks  Commercial  Club  to  secure 
electrical    service    for    the    town    of    Banks. 

SALEM,  ORE. — L.  H.  McMahan  has  ap- 
plied for  permission  to  appropriate  30n  sec.- 
ft.  of  water  from  Mill  Creek  to  develop 
1.500  hp.  for  commercial  purposes.  The  cost 
is  estimated  at  $50,000. 


city  and  lighting  Main  Street  from  West  to 
East  .'streets  with  "Marbelite"  lamp  stand- 
ards.   The  cost  IS  estimated  at  $21,000. 

WHITE  SULPHUR  SPRINGS.  MONT.— 
Richard  T.  Ringling  has  applied  to  the 
Federal  Powder  Commission  for  authority 
to  construct  a  SO-ft.  dam  and  a  1-mile 
pipe  line  to  power  house  to  develop  400  hp. 
m  Meagher  County. 

PO^VELL.  WYO. — At  an  election  to  be 
held  May  10  the  proposal  to  issue  $17,000 
in  electric  light  bonds  will  be  submitted  to 
the  voters. 


Canada 

MONCTON.  N.  n. — .According  to  the  de- 
cision reached  by  tlii-  New  Brunswick  Elec-- 
trie  Power  Commission,  Moncton  will  be 
supplied  with  electricity  generated  at  Mus- 
iiuash  and  Lepreaux  Falls,  by  means  of  a 
66.000  volt  transmission  line  to  be  erected. 
Contract  tor  the  construction  of  tlie  power 
liotise  at  Musciuasli,  it  is  i-et)orted.  \vill  be 
awarded  in  a  few  days.  C.  O.  Foss  is  engi- 
neer of  the  commission.  P.  H.  a:  C-  H. 
Mitchell,   Toronto,   are  consulting   engineers. 

LONDON.  ONT. — The  Public  Utilities 
(^'onimission  contemplates  extensions  to  the 
ornamental  street-'lighting  system  in  Lon- 
don. The  commission  has  also  authorized 
E.  V.  Buchanan,  general  manager,  to  pro- 
ceed with  the  purchase  and  installation  of 
underground  cables  on  Dundas  and  Rich- 
mond Streets,  for  which  conduits  have  beer> 
already  laid. 

TORONTO.  ONT.  —  The  Hydro-Blentrif 
CojTimissicn.  University  Avenue,  contem-- 
plates  the  construction  of  a  radial  substa- 
tion on  York  Street,  to  cost  about  $200,000. 
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AIJ^AMA  LiIOHT  AND  TRACTION  ASSOCIA- 
TION. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham  Railway,   Light  &   Power   Co. 

America.^  Association  of  Engineers. 
Secretary.  C.  E.  Drayer,  63  East  Adams 
St.,  Chicago,  III.  Annual  convention,  Ijuf- 
falo,  N.  Y.,  iMay   i)-ll. 

American  Electric  Railway  Associa- 
tion. Secretary,  B.  B.  Burritt.  8  West 
40th  St..  New   York  City. 

American  Electrochemical  Society. 
Secretary.  Prof.  J.  W.  Richards,  Lehigh 
University   of   Bothlchom,   Pa. 

American  Engi.neering  Standards  Com- 
mittee. Secretary,  P.  G.  Agnew,  29  W. 
39th  St.,  New  York  City. 

American  Institute  of  Consulting  En- 
oiNEEiis,  Inc.  Secretary,  F.  A.  Molitor.  35 
Nassau  St.,  New  York  City. 

AMERICAN  Institute  of  Electrical  En- 
gineers. Seoretnry,  F.  T>.  Hutchmson,  .!3 
West  39th  St..  Now  York  City.  Board  of 
directors  meets  monthly.  Sections  and 
branches  in  the  principal  electrical  centers 
throughout  the  country.  Annual  conven- 
tion. Salt  Lake  City.   Utah,  June  20-25. 

AMERICAN  Physical  Society.  Secretary, 
Dayton  C.  Miller.  Case  School  of  Applied 
Science.  Cleveland.  Ohio. 

American  Society  for  Testing  Mate- 
rials Secretarv-troasurcr.  C.  L.  Warwick. 
1315  Spruce  St.,  Philadelphia,  Pa. 

American  Welding  Society.  Secretary, 
H  C.  Forbes,  29  W.  39th  St.,  New  York 
City. 

Arkansas  Utilities  Association.  Sec- 
retarv.  S.  E.  Dillon.  Hot  Springs,  Ark. 
Annual  meeting,  Hot  Springs,  Ark..  May 
11-12. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  secretary,  C.  B. 
Dustin,  30  East  42d  St.,  New  York  C'ty. 
Annual  meeting.   New   London,  June   27-30. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  Preston  S.  Millar, 
Electrical  Testing  Laboratories,  New   York. 

Association  of  Iron  and  Steel  Elec- 
trical Engineers.  Secretary,  John  F. 
Kelly,  Empire  Building,  Pittsburgh,   Pa. 

Association  of  Municipal  Electricai. 
Utilities  of  Ontario.  Secretary,  S.  R.  A. 
Clement,  190  University  Ave.,  Toronto. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer.  Joseph  A. 
Andreucetti,  Chicago  &  Northwestern  Kail- 
way.    Chicago,    111. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer. Capt.  W.  J.  Conway.  406 
Yorkshire  Building.   Vancouver.   B.   C. 

Canadian  Electrical  Association,  afflli- 
ated  with  N.  E.  L.  A.  Secretary-treasurer, 
Eugene  Vlnct.  Shawinigan  Water  &  Power 
Co..  Montreal,  Canada.  ,\nnual  meeting. 
Quebec,  June   15-17. 

Colorado  Electric  Light.  Power  and 
Railway  Association.  Secretary-treasurer. 
M.  B.  W.  Baker.   Denver,  Col. 

Conference  Club.  Secretary,  Sullivan 
W.  Jones,  19  West  44th  St..  New  York  City. 

Commercial  Section,  N.  B.  L.  A.  Secre- 
tary. R.   H.   Tillman.   Baltimore.   Md. 

Easter.n  New  York  Section,  N.  E.  L.  A. 
Secretary,  J.  T>.  Hemphill.  General  Electric 
Co..  Schenectady,   N.   Y. 

Electric  Hoist  Manufacturers'  Asso- 
ciation. Secretary-treasurer,  B.  Donald 
ToUes,  52  Broadway,  New  York  City. 

Electric  Furnace  Association.  Sccre- 
retary.  Dr.  C.  O.  Schluederberg.  Westing- 
house  Electric  &  Manufacturing  Co..  East 
Pittsburgh.   Pa. 

Electrical  Manufacturers'  Club.  Sec- 
retary, F.  L.  Bishop,  Hartford  Faience  Co., 
Hartford,  Conn. 

Electrical  Manufacturers'  Council. 
Executive  secretary,  Frederic  Nicholas,  522 
5th  Ave..  New  York  City. 

Electrical  Safety  Council.  Secretary, 
Dana  Pierce,  25  City  Hall  Place,  New 
York   City. 

Electrical  Supply  Jobbers'  Association. 
General  secretarv.  Fr.anklin  Overbaugh,  411 
South  Clinton  St..  Chicago.  Til.  .\niui.il 
convention.  Hot  Springs,  Va,.  May  25-27. 

Electrical  Supply  Jobbers'  Associa- 
tion, Atlantic  Division.  Secretary,  E. 
Donald  Tolles,  52  Broadway,  New  York 
City. 

Electrical  Supply  Jobbers'  Association, 
Pacific  Coast  Division.  Secretary,  Albert 
H.  Elliot.  502  Flatiron  Building.  San  Fran- 
cisco, Cal 

Electrical  Tradf.  association  of  Can- 
*Dfc.  ,9pcretnrv.  W^illiam  R.  Stavely,  Royal 
Insurance    Building,    Montreal,   Canada 
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Electric  Power  Club.  Secretary,  C.  H. 
Rotli,    1410    West   Adams    St.,   Chicago,    111. 

Empire  State  Gas  and  Electrical  Asso- 
ciation, Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building,  New 
York   City, 

Florida  Engineering  Society.  Secre- 
tary, J.  R.  Benton,  Gainesville,  Fla. 

Illinois  State  Electric  Association. 
Secretary-treasurer,  R.  V,  Prather,  Spring- 
field, 111. 

Illuminating  Engineering  Society. 
General  secretary,  Clarence  L.  Law,  Sec- 
tions in  New  York.  Philadelphia,  Pitts- 
burgh, Cleveland,  Chicago  and  Loston,  An- 
imal convention,  Rochester,  N.  Y".,  Sept. 
20-29. 

Indiana  Electric  Light-  Association, 
Secretary,  Thomas  Donohue,  Lafayette,  Ind, 

Industrial  Electric  Heatln'o  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo 
Railways   &   Light   Co.,   Toledo,   Ohio. 

Institute  of  Radio  Engineers.  Secre- 
tary, Alfred  N.  Goldsmith,  College  City  of 
New  York,  New  York. 

I.NTERNATIONAL  ASSOCIATION  OF  MUNICI- 
PAL Electricians.  Secretary,  C.  R.  George, 
Houston,    Tux. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistrc,  28  Victoria 
St.,  Westminster,  London,  S.  W.,  England. 

lowA  Section,  N.  E.  L.  A.  Secretary- 
treasurer,   M.    G.    Linn,    Des   Moines,   Iowa. 

Jovian  Order.  Jupiter  (president), 
Arthur  J.  Binz,  Houston,  Te.x. 

Kansas  Public  Service  Association. 
Secretary-treasurer,  W.  V.  Austin,  Cotton- 
wood  Falls,    Kan. 

Michigan  Section,  N.  t^i.  l.  A.  Secre- 
tary,   Herbert    Silvester,   Ann    Arbor,    Mich. 

Mississippi  Electric  Association,  affili- 
ated with  the  N.  E.  L.  A.  Secretary,  B.  S. 
Myers,  Vicksburg,   Miss. 

Missouri  Association  op  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beardslee, 
315  N.  12th  St.,  St.  Louis,  Mo. 

National  Association  op  Electrical 
.Contractors  and  Dealers.  Secretary.  W. 
H.  Morton,  110  West  40th  St.,  New  York 
City.  N.  Y'.  State  associations  in  Alabama. 
Arkansas.  Connecticut.  Georgia,  Kansas, 
Illinois,  Indiana,  Iowa,  Louisiana,  Mary- 
land. Massachusetts.  Michigan.  Minnesota, 
Missouri.  New  Jersey,  New  York,  Ohio, 
Oregon,  Pennsylvania,  Tennessee  and  Wis- 
ron.sin.  Annual  convention,  Bulfalo,  N.  Y.. 
July   18-23. 

National  Council  of  Lighting  Fixture 
Manufacturers.  Secretary,  C.  W.  Hoff- 
richter,    8410    Lake    Ave.,    Cleveland,    Ohio. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.  Smith,  Northeastern  College,  Boston, 
Mass. 

National  Association  op  Railway  and 
Utility  Commissioners.  Secretary,  James 
1>.  Walker,  Public  Service  Commission  of 
the  State  of  New  York. 

National  Electric  Light  Association. 
Executive  manager,  M.  H.  Aylesworth,  29 
West  39th  St.,  New  York  City.  Annual  con- 
vention, Chicago,  May  31-June  3. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederic  P.  Vose,  1350 
Marquette  Building.  Chic.ngo,  111.  Annual 
meeting.  Richmond,  Va..   May  19-20. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Sweetland,  141  Milk  St.,  Boston,  Mass. 
Annual  meeting,  .'^an  Pranci.sco,  Cal..  June 
11-16. 

Nebraska  Section.  N.  E.  L.  A.  Secre- 
tary-treasurer, B.  H.  Conlee,  Nebraska  Gas 
&   Electric   Co.,    Beatrice,    Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper.  15 
Stntc    St..    Boston.    Mass. 


N»iw  England  Geographic  Division, 
N.  E.  L.  A.  Secretary,  Miss  O.  A.  Bursiel, 
149    Tremont   St.,    Boston,   Mass. 

New  Mexico  Electrical  Association. 
Pe-ri  t-iry-lfc-Asurfr,  Charles  B.  Twogood, 
Albuquerque,  N.  M. 

New  York  Electrical  Credit  Associa- 
tion. Secretary,  W.  J,  Kreger,  47  W.  34th 
St.,  New  York  City, 

New  York  Electrical  Society.  Secre- 
tary, Geoigr.  II.  Guy,  29  West  39th  St., 
New  York  City. 

North  Central  Geographic  Division, 
N.  E.  L.  a.  Secretary,  H.  E.  Young.  Min- 
neapolis General  Electric  Co.,  Minneapol's. 
Annual  convention,  Duluth,  Minn.,  June 
14-16. 

Northwest  Geographic  Division,  N.  E. 
L.  A.  Si'cre(;iry.  L.  A.  Lewis.  Washington 
Water  Power  i^o..   Spokane,  Wash. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill.  Greenville,  Ohio.  An- 
nual convention,  July  12-15. 

Ohio  Society  of  Mechanical,  Elec- 
trical and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oklahoma  Utilities  Association.  Sec- 
retary, H.  A.  Lane,  611  State  National 
Laiik  Building,  Oklalionia  City. 

Pacific  Coast  Geographic  Division, 
N.  E.  L.  A.  Secretary,  S.  H.  Taylor.  Elec- 
tiic  Railway  &  Manufacturers'  Supply  Co., 
■San  Francisco,  Cal.  Annual  meeting,  Del 
Monte,  Cal.,  June  7-9. 

Pennsylvania  Electric  Association, 
State  Section  N.  B.  L.  A.  Secretary,  H.  M. 
Stine,  211   Locust  St.,  Harrisburg,   Pa. 

Public  Relations  Section,  N.  B.  L.  A. 
Chairman,  J,  E,   Davidson,  Omaha,   Neb. 

Public  Service  .Association  of  Virginia. 
Secretary,  W.  J.  Kelil.  Virginia  Railway  & 
Power   Co.,   Rielimond,   Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson.  West 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.  Va. 

Radio  Club  op  America,  Secretary,  T.  J. 
Styles,  1112  S.  Curtis  Ave.,  Richmond  Hill, 
Queens  Borough,  N.  Y. 

RocKT  Mountain  Geographic  Division, 
N.  E.  L.  A.  Secretary,  A.  C,  Cornell,  Den- 
ver, Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakema  i. 
Guaranty  Building,  522  5th  Ave.,  New  York 
City.  Annual  meeting.  New  York  City, 
May   10. 

Society  for  the  Promotion  op  Engi- 
neering Educatio.n.  Secretary,  Dean  F. 
L.  Bishop,  University  of  Pittsburgh.  Pitts- 
burgh.   Pa, 

Southeastern  Geographic  Division 
N.  B.  L.  A.  Secretary-treasurer,  Charles  A. 
Collier,  Georgia  Railway  &  Power  Co., 
Atlanta,  Cki. 

Southwestern  Geographic  Division, 
N.  E.  L.  A.  Secretary,  H.  A.  Lane,  Okla- 
homa Utilities  Association,  Oklahoma  City, 
Okla.  Annual  meeting.  Hot  Springs,  Ar':., 
May  13-14. 

Southern  California  Electrical  Con- 
tractors AND  Dealers'  Associatio.n.  Sec- 
retary-treasurer. .7.  E.  Wilson,  425  Consoli- 
dated Realty  Building,  Los  Angeles,  Cal. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  403-4 
Slaughter  Building,  Dallas,  Tex.  Annual 
convention,  Galveston,  Tex.,  May  18-21. 

SOUTilWE.STERN       SOCIETY      OP       BnOINEHRS. 

SiK:retary,     C     E.     Uarslebaugh,     721     First 
National   Bank   Building,   El   Paso,   Tex. 

Technical  Section,  N,  E.  L.  A.  Secre- 
tary, W.  C.  Anderson,  29  West  39th  St., 
New  Y'ork  Cit.\'. 

Toronto  Electrical  Contractors'  Asso- 
ciation. Penitarv,  E.  F.  W.  Salisbury, 
615   Yonge  St.,  Toronto,  Ont. 

Tri-State  Water  and  I,ioht  Associa- 
tion. Secretary-treasurer,  W.  F.  Steiglitz, 
Columbia,  S.  C.  Annual  ■  meetinK,  .\slie- 
vilW.    N.    C,  June   15-16. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer. A.  P..  Marsden,  Rutland, 
Vermont. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  West 
Jackson   Blvd.,   Chicago.   111. 

Western  Society  op  Engineers,  Elec- 
TRirAi.  Sk"Tion-.  Secretary,  E.  S.  Nether- 
cut,  1735   Monadnock   Block,  Chicago,   111. 

Wisconsin  Electric  u.  Association.  S**-- 
retary.  J.  I'.  Pulliam.  1408  First  National 
Bank  Building,  Milwaukee,  Wis. 
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Chicago  Conventions 
of  1885  and  1921 

THIS  year  the  convention  of  the  National  Electric 
Light  Association  in  Chicago  will  afford  an  oppor- 
tunity for  many  of  its  still  living  charter  members  to 
recall  the  historic  circumstances  of  the  first  meeting  in 
that  city,  thirty-six  years  ago,  on  Feb.  25,  1885.  The 
comprehensive  program  of  1921  which  was  published  in 
the  Electrical  World  of  last  week  embraces  the  varied 
phases  of  an  industry  that  touches  the  business  and 
social  affairs  of  110,000,000  people.  It  reflects  the 
vision  of  the  small  group  of  N.  E.  L.  A.  founders  whose 
conception  of  electric  service  has  been  worked  out  in 
such  a  conspicuous  way  in  the  system  of  the  Common- 
wealth Edison  Company  as  to  make  Chicago  an  inter- 
esting observation  point  to  all  central-station  men. 
Although  less  comprehensive  in  its  scope,  the  N.  E.  L.  A. 
program  of  1885  in  Chicago  dealt  with  the  needs  of  the 
central-station  industry  to  meet  demands  then  in  sight 
which  are  todaj'  only  multiplied  by  its  present  magni- 
tude and  complicated  service  requirements.  Little  did 
Chairman  George  S.  Bowen  at  the  first  convention 
realize  that  he  was  uttering  a  classic  remark  when 
he  asked  this  question  in  his  opening  address:  "Can 
any  man  who  has  money  to  buy  an  electric  light  plant 
put  it  into  operation,  run  it  successfully  and  declare  a 
dividend?"  The  discussions  on  this  and  allied  subjects 
this  year,  amid  historic  surroundings,  should  attract 
an  attendance  of  the  younger  executives  who  have  been 
struggling  with  the  problems  of  the  local  communities 
which  will  exceed  all  records  of  the  eight  previous 
Chicago  meetings. 


New  York's  Commission 
and  Politics 

NEW  YORK'S  Governor  in  the  few  months  he  has 
been  in  Albany  has  achieved  much.  He  has  in- 
sisted on  economy  in  state  expenditures  and  by  con- 
solidations and  pruning  has  applied  the  acid  test  to 
political  incompetency  and  waste.  In  these  respects 
he  has  shown  himself  an  excellent  executive  and  an 
unusual  governor.  Naturally,  in  haste  to  fulfill  pre- 
election promises,  performance,  however  good,  often 
falls  short  of  intention.  On  the  whole,  the  Public  Serv- 
ice Commission  law  as  revised  is  good,  but  the  appointees 
so  far  must  be  accepted  on  faith.  Evidently  experience 
in  public  utility  affairs  did  not  count  in  their  prefer- 
ment. But  a  body  composed  of  five  Republicans  ap- 
pointed for  a  term  of  ten  years  at  a  salary-  of  $15,000 
a  year  and  removable  only  by  impeachment  or  legisla- 
tion seems  to  us  to  offer  an  excellent  opportunity  for 
Democrats  when  they  come  into  power  to  legislate  the 
commission  out  of  office  and  appoint  five  of  their  polit- 


ical faith.  Thus  the  commission  is  thrust  wholly  into 
politics  and  all  that  that  means.  The  only  fortunate 
part  of  the  affair  is  that  the  personnel  which  actually 
deals  with  public  utilities  is  virtually  unchanged. 


Electric  Trucks  on  the 
Streets  of  Chicago 

THERE  is  yet  a  tendency  among  engineers  to  regard 
the  electric  street  truck  in  the  light  of  its  early 
operating  days.  Caroming  around  the  highways  and 
by-ways  with  bolts  and  nuts  dropping  by  the  wayside, 
batteries  giving  out  at  inopportune  times,  and  various 
other  failures  often  associated  with  pioneer  develop- 
ment, the  first  "electric"  may  not  have  left  a  very 
wholesome  operating  record.  However,  to  compare  the 
old  electric  street  truck  with  present-day  equipment 
is  to  compare  the  old  "one-lunger"  gas  car  with  present 
twin  sixes. 

Times  have  changed,  and  it  would  be  well  for  elec- 
trical men  themselves  to  realize  the  promising  untouched 
field  that  lies  before  the  modern  electric  vehicle.  That 
this  recognition  is  coming  is  show'n  by  an  article  in 
this  issue  w'hich  deals  with  the  growth  of  the  electric 
truck  business  in  Chicago.  There  the  central-station 
company  has  seen  the  possibilities  of  this  class  of  equip- 
ment, which  fills  a  very  definite  place  in  the  industrial 
and  commercial  development  of  a  city  and  is  helping 
to  develop  the  business.  Actual  figures  have  shown  that 
the  electric  vehicle  is  a  real  competitor  of  the  gas  car 
in  short-haul,  frequent-stop  service.  For  this  service 
it  is  conservatively  estimated  that  35,000  vehicles  could 
be  absorbed  in  Chicago  alone.  The  4.000  which  are 
already  operating  produce  a  revenue  of  $400,000  annu- 
ally for  the  Commonwealth  Edison  Company.  The  load 
occurs  at  an  off-peak  time  and  can  be  served  at  an 
attractive  rate  which  at  the  same  time  brings  a  good 
return.  What  has  been  done  in  Chicago  is  also  being 
done  in  New*  York,  Boston,  Philadelphia  and  other 
centers  where  central  stations  are  wide  awake  to  the 
opportunities  of  new  business. 


Need  of  a  Fixed  Price 
for  Wiring 

ANYTHING  that  affects  the  prosperity  and  happiness 
±\  of  the  local  electrical  family  is  very  much  the 
concern  of  the  central-station  company.  Therefore  the 
suggestion  which  "Kassandra"  makes  on  another  page 
of  this  issue  is  worthy  of  careful  thought.  The  con- 
tractor, he  says,  should  have  a  fixed  price  for  all  the 
ordinary  run  of  small  wiring  jobs.  He  should  save  the 
time  he  now  spends  in  estimating  work  on  which  the 
profit  is  too  small  to  pay  for  the  estimator's  time.  He 
should    quit    hagg'.ing    over   price    and    cutting    profits 
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under  pressure  of  the  buyer's  argument.  There  is 
much  truth  in  this.  All  enlightened  business  men  today 
have  adopted  the  policy  of  fixed  price;  yet  too  many 
contractors  still  allow  the  customer  to  question  the 
price  on  a  wiring  job.  Here  is  a  place  where  leader- 
ship by  the  utility  manager  may  render  a  real  service 
to  the  local  electrical  men.  The  contractors  need  a 
little  guidance  and  help  to  enable  them  to  make  the 
practice  of  fixed  prices  a  recognized  standard  among 
builders  and  home  owners. 


Water-Power  Regulation 
in  Japan 

APROPOS  of  the  application  of  the  federal  water- 
L  power  act  it  is  not  without  benefit  to  become 
acquainted  with  the  manner  in  which  similar  situations 
are  handled  elsewhere.  In  the  current  issue  Charles 
B.  Hawley  gives  a  most  instructive  report  of  the  regu- 
lations enforced  by  the  Japanese  government.  In  Japan 
all  water  powers  are  regarded  as  in  the  public  domain, 
so  that  regulations  affecting  them  apply  to  every  hydro- 
electric enterprise.  Local  self-government  is  carried 
somewhat  further  than  has  been  found  advisable  in 
the  United  States  by  the  requirement  that  negotiations 
must  be  made  with  the  local  authorities  on  all  agree- 
ments outside  those  affecting  property  acquired  by 
eminent  domain.  The  information  required  in  the 
applications  for  concessions  is  rather  notable,  for  not 
only  is  pretty  complete  evidence  as  to  the  financial 
backing  of  the  scheme  required,  but  also  the  completion 
of  all  the  preliminary  surveys  up  to  the  point  where 
an  exact  financial  estimate  of  the  situation  can  be  made. 
When  the  concession  is  granted  work  must  be  begun 
within  one  month  and  completed,  unless  the  time  be 
extended  for  good  cause,  within  two  years. 

These  provisions  insure  not  only  the  complete  work- 
ing out  of  the  project  beforehand  but  the  actual  accom- 
plishment of  the  financing  of  the  scheme.  In  other 
words,  the  imperial  government  will  not  grant  conces- 
sions to  promoters  who  hope  at  some  time  in  the  future 
to  interest  somebody  who  knows  somebody  else  who  has 
real  monev. 


The  Persistent  Power-Factor 
Problem 

SINCE  motors  have  become  a  bigger  and  bigger  factor 
in  central-station  load,  power  factor  has  become  a 
more  and  more  serious  puzzle.  It  has  often  been  consid- 
ered in  our  columns  and  from  many  points  of  view,  but 
the  paper  by  C.  J.  Russell  in  this  issue  throws  some  new 
light  on  the  practical  side  of  the  situation.  In  par- 
ticular he  gives  the  results  of  definite  measurements 
in  large  industrial  establishments  which  •  show  "the 
source  of  trouble  with  exceptional  distinctness.  While 
over-motoring  is  always  with  us,  it  is  on  the  whole  a 
considerab'y  less  serious  matter  than  intermittent  use, 
which  results  in  a  very  low  average  power  factor  even 
when  the  characteristics  of  the  motors  are  altogether 
satisfactory.  Again,  it  turns  out  that  in  some  plants  low 
power  factor  is  greatly  influenced  by  bad  starting  con- 
ditions, generally  due  to  squirrel-cage  motors  improp- 
erly used  with  insufficient  starting  equipment  or  none 
at  all. 

The  electric  service  company  thus  has  to  face  the 
certainty  of  furnishing  a  considerable  amount  of  idle 
current,   sometimes   at   bad   points   in   the  load   curve, 


using  up  station  and  line  capacity  without  proper 
recompense.  The  big  problem  is  how  best  to  effect  a 
proper  charge  for  this  thankless  service.  In  this  coun- 
try there  has  been  no  general  agreement  as  to  method, 
although  commonly  the  motor  charge  is  based  on  an 
assumed  average  power  factor,  nearly  always  higher 
than  the  motors  give  in  practice.  Now  and  then  reac- 
tive current  is  segregated  by  a  second  meter  and 
charged  for  directly  or  indirectly.  In  general  all  rates 
are  based  on  the  direct  inclusion  of  factors  convenient 
or  easily  measured,  while  the  other  factors,  for  varied 
reasons,  are  taken  by  general  average.  Given  enough 
statistics  of  the  customers'  loads  and  measures,  one 
could  make  a  plausible  schedule  of  rates  nominally 
based  on  the  area  of  their  windows  or  their  last  year's 
income  taxes.  But  in  the  case  at  hand  it  is  certainly 
highly  desirable  to  find  the  most  convenient  and  direct 
way  of  recouping  the  central-station  company  for  its 
increased  service. 

There  are  cleariy  too  many  possibilities  in  the  causes 
and  character  of  low  power  factors  to  include  them  all 
in  a  comprehensive  and  comprehensible  formula,  and 
the  solution,  as  usual,  resolves  itself  into  the  judicious 
choice  of  the  straightforward  facts  upon  which  to  base 
a  power  schedule.  And  this  virtually  turns  upon  meth- 
ods of  metering.  With  both  kilovolt-amperes  and  kilo- 
watts measured,  it  shou'd  be  comparatively  easy  for 
the  central-station  company  to  fix  upon  a  fair  average 
price  for  reactive  kva.  and  apply  it  as  an  additive 
charge.  Given  a  good  kva.-hour  meter — practically  an 
ampere-hour  meter — an  equally  fair  average  could  be 
reached.  If  anything,  the  latter  method  would  be  the 
simpler,  and  either  would  give  the  customer  the  benefit 
of  any  improvement  in  his  practice.  The  French  plan 
described  by  Mr.  Russell  is  ingenious,  but  might  fall 
foul  of  the  same  legal  difficulty  here  that  put  the  very 
reasonable  two-rate  meter  out  of  service.  In  simplicity 
the  kva.  measurement  for  motors  and  the  kw.  measure- 
ment for  lights  would  make  a  good  combination,  but 
the  real  problem  is  how  to  settle  upon  a  concerted  plan 
of  action  equally  fair  to  all  concerned — a  problem  all 
the  more  serious  when  interconnection  is  taken  into 
account.  For  this  involves  the  same  question  between 
companies  that  now  stands  between  the  central  station 
and  its  customers — a  very  grave  matter  indeed  in  con- 
sidering a  superpower  trunk  line.  Concrete  data  on 
the  real  cost  to  the  station  of  providing  and  delivering 
reactive  power  should  be  gathered  and  formulated  as 
soon   as   possible. 


Responsibility  of  Utility 

in  Improving  Home  Lighting 

ALTHOUGH  the  line  of  least  resistance  in  extending 
.  the  use  of  electric  service  in  the  home  lies  in  pro- 
moting electric  lighting,  extending  the  use  of  adequate 
and  appropriate  lighting  equipment  still  remains  the 
most  neglected  phase  of  the  business-building  activities 
of  most  central-station  companies.  It  seems  to  be  con- 
sidered that  electricity  is  sure  to  be  used  for  home 
lighting,  and  that  fixtures  therefore  become  a  neces- 
sity and  that  their  selection  and  installation  may  be 
left  to  the  judgment  of  the  customer.  Whether  this 
attitude  on  the  part  of  central-station  companies  springs 
from  carelessness  or  from  ignorance  of  its  effect  on  the 
degree  of  satisfaction  that  the  completed  installation 
will  give,  it  is  a  deplorable  one.  The  average  home 
owner    when    selecting    lighting    units    simply    follows 
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custom  and  buys  fixtures  similar  to  those  in  his  neigh- 
bors' homes  or  such  as  appeal  to  him  as  "stylish."  The 
i-esulting  lighting  conditions  are  the  greatest  impedi- 
ment to  the  progress  of  the  industry. 

Fixtures  are  found  in  common  use  of  the  "candle" 
variety,  designed  after  the  models  of  centuries  ago, 
which  were  evolved  as  types  affording  the  best  support 
to  the  candles.  The  proper  place  for  these  types  is  a 
museum,  where  as  examples  of  the  constructive  thinking 
of  former  days  they  might  inspire  present-day  designers 
to  appreciate  the  importance  of  independent  thought  in 
preparing  fittings  as  well  adapted  to  the  modern  illumi- 
nant,  electricity,  as  those  of  old  were  to  the  light  sources 
of  their  day.  It  must  be  recognized,  too,  that  the  incan- 
descent lamps  of  today  require  a  different  treatment 
from  the  carbon  lamps  of  yesterday.  Wrongly  installed, 
the  large  modern  units  are  injuring  the  eyes,  nerves 
and  dispositions  of  many  who  misuse  them,  and  they  do 
not  even  serve  the  commercial  purposes  of  augmenting 
the  revenue  of  electric  light  and  power  companies,  be- 
cause, annoyed,  perhaps  unconsciously,  by  their  bright- 
ness and  alarmed  by  their  energy-consuming  character- 
istic, householders  do  not  turn  on  the  light  till  abso- 
lutely forced  to  do  so  and  turn  it  off  again  at  the  earliest 
moment.  Moreover,  with  the  development  of  the  tung- 
sten lamp  half  or  more  of  the  lighting  sockets  in  most 
pendent  fixtures  have  become  superfluous. 

It  is  the  responsibility  of  the  central-station  com- 
pany to  promote  the  use  of  the  proper  designs  of  fix- 
tures, the  proper  sizes  of  lamps  and  the  proper  distribu- 
tion of  light,  in  accordance  with  the  modern  science  of 
illumination.  The  properly  educated  customer  will  prob- 
ably consume  more  electricity  and  buy  more  lamps  in 
lighting  his  house  than  he  did  before,  but  he  will  get 
real  value  for  his  money  in  the  increased  ease  of  seeing, 
reading  and  working.  Under  such  circumstances,  the 
electric  light  bill  in  the  household  expense  budget,  which 
is  comparable  in  amount  with  the  cost  per  month  of 
cream  used  in  coffee,  will  be  transferred  to  the  pleasure 
column,  and  there  will  be  a  direct  reward  to  the  com- 
panies in  return  for  a  better  service  rendered  which  if 
not  actually  shown  in  increased  income  will  certainly 
help  toward  bringing  about  right  relations  with  the 
customer. 


Rural  Business  Must  Stand 
on  Its  Own  Feet 

UNPROFITABLE  extensions  are  sometimes  hard  to 
guard  against,  particularly  in  new  fields  where  the 
future  growth  of  the  territory  is  hard  to  foresee.  This 
difficulty  has  been  a  big  one  in  the  rural  service  situa- 
tion. It  was  faced  earlier  in  the  irrigation  problem 
of  the  Rocky  Mountain  and  Pacific  Coast  regions.  The 
safeguards  that  have  been  built  up  as  the  result  of  ex- 
perience are  recounted  elsewhere  in  this  issue  in  an 
article  analyzing  the  principal  features  of  some  of  the 
Western  irrigation  schedules.  In  taking  up  such  prob- 
lems the  assumption  is  ordinarily  made  that  the  busi- 
ness must  first  be  taken  on  with  some  loss  that  will 
be  later  covered  by  the  growth  of  the  demand.  This 
assumption  has  generally  proved  correct  in  urban  ter- 
ritory, but  has  not  worked  out  in  rural  sections,  be- 
cause the  possibility  of  very  rapid  growth  does  not 
exist. 

In  rural  territory  the  number  of  consumers  per  mile 
that  can  be  obtained  is  decidedly  limited.     If  this  were 


not  so  the  territory  would  cease  to  be  rural.  With 
the  limitation  of  the  number  of  consumers  the  fact 
of  a  high  investment  per  consumer  must  be  recognized. 
The  only  directions  in  which  growth  can  be  expected 
are  the  extension  of  lines  and  the  increasing  of  in- 
dividual consumption.  Extension  of  lines  does  not  ma- 
terially lower  the  average  investment  cost  per  consumer, 
and  the  education  of  the  consumers  to  the  larger  in- 
dividual use  of  energy  is  a  slow  process,  particularly 
as  it  must  proceed  hand  in  hand  with  the  development 
of  farm  machinery  that  will  utilize  electric  power  to 
the  fullest  extent.  Too  great  dependence  on  future 
growth  to  make  rural  extensions  profitable  is  therefore 
a  serious  error.  The  fact  seems  to  be  that  the  fun- 
damental development  places  the  business  in  a  class  by 
itself,  and  unless  the  principle  of  making  other  classes 
of  business  bear  the  development  cost  is  admitted  as 
correct,  rural  business  must  be  made  to  stand  on  its 
own  feet  from  the  start.  The  irrigation  experience . 
of  the  West  seems  to  justify  proceedings  in  this  way, 
and  irrigation  practices  will  bear  careful  study  in  the 
solving  of  the  farm  problem. 


Valuable  Contribution  on 

Multiple  Telephony  and  Telegraphy 

A  PAPER  that  makes  a  notable  contribution  to  the 
subject  of  multiple  telegraphy  and  telephony,  by 
E.  H.  Colpitts  and  O.  B.  Blackwell,  is  concluded  in  the 
May  Journal  of  the  American  Institute  of  Electrical 
Engineers.  It  is  shown  that  line  conductors  may  be 
worked  at  higher  traffic  densities  by  the  use  of  carrier 
currents  of  suitable  frequencies.  The  method  thus  far 
has  proved  particularly  economical  for  long  toll  lines 
where  it  is  important  to  make  maximum  use  of  the 
large  investment  in  line  equipment. 

Four  essential  principles  are  involved  in  the  system 
discussed :  First,  impressing  one  or  more  modulable 
frequencies  on  the  line ;  second,  the  modulation  of  such 
a  frequency  over  a  certain  frequency  range  in  accord- 
ance with  signals  to  be  transmitted ;  third,  the  preser- 
vation of  the  modulated  frequency  range  in  the  pre- 
scribed channel,  by  the  use  of  suitable  filters  therein, 
and,  fourth,  the  demodulation  of  this  prescribed  channel 
frequency  range  in  the  receiving  apparatus.  The  filter- 
ing employs  the  principle  of  resonance.  The  modula- 
tion and  the  demodulation  employ  dissymmetrical  ac- 
tion, or  non-linear  characteristics.  All  four  of  these 
elements,  except  the  filtering,  depend  upon  the  use  of 
vacuum  tubes  and  are  illustrations  of  vacuum-tube 
engineering. 

Since  the  objects  of  the  system  are  to  make  one  pair 
of  wires  capable  of  serving  for  a  considerable  number 
of  telephonic  and  telegraphic  circuits,  a  number  of  dif- 
ferent sets  of  apparatus  must  be  concentrated  upon  each 
pair  of  lines,  and  the  sets  must  be  maintained  in  inde- 
pendent good  order.  There  would  be  fewer  lines  and 
linemen,  but  more  instruments,  mechanics  and  elec- 
tricians. Hence  more  technical  skill  is  demanded  in  the 
stations.  Incidentally,  each  pair  of  lines  in  such  a 
system  would  have  to  be  carefully  insulated,  balanced 
and  transposed,  so  that  a  greater  amount  of  attention 
would  have  to  be  paid  to  the  installation  and  upkeep  of 
the  conductors. 

The  paper  contains  a  wealth  of  new  technical  material 
and  shows  evidence  of  a  vast  amount  of  research,  de- 
sign and  construction. 


Franklin  Thomas  Griffith 

A  public  utility  executive  who  for  a  number  of  years  has  fought  for  water-power  legislation 
that  will  perTnit  the  economical  developm,ent  of  Western  resources 


WlllLI':  till"  ciiKiru-er  of  Ihf  West, 
noted  for  Iiiw  creative  imagina- 
tion, has  distinguished  himself  by 
epoch-making  a<hicvoments  in  design 
and  construction,  it  has  often  re- 
mained for  the  analytical  mind  of  the 
lawyer,  executive  and  economist  to 
carry  the  engineer's  work  to  fruition. 
This  Franklin  T.  Oriflith  has  done. 
First  as  attorney  he  made  great  strides 
in  codifying  laws  governing  the  develop- 
ment of  water  powers,  and  later  as 
president  of  the  Portland  (Ore.)  Rail- 
way. Light  &  J'ower  Company  he  has 
been  applying  his  sympathetic  under- 
standing of  human  nature  to  smooth  the 
way  for  the  utility  in  best  serving  the 
public.  When  the  national  water-power 
laws  were  being  formulated,  the  experi- 
ence and  advice  of  Mr.  Griffith  were 
widely  sought,  and  he  gave  largely  of 
his  energy  in  constructive  thought  on 
this  legislation.  Then  and  since,  as 
chairman  of  the  water-power  develop- 
ment committee  of  the  National  Rlec- 
tric  Light  Association,  he  has  untir- 
ingly worked  to  bring  about  far-sighted 


interpretations  of  these  laws  with  work- 
able rules  and  regulations  so  that  the 
most  beneficial  results  shall  be  gained. 
Mr.  Griffith  was  born  in  Minneapolis. 
.Minn.,  in  1870.  but  before  long  moved  to 
(".•ilifornia,  where  he  attended  the  public 
sclu)t)ls.  As  a  boy  he  began  to  work  in 
the  paper-manufacturing  industry  and 
soon  became  familial"  with  cver.v  phase 
of  that  business.  At  tiie  same  time  he 
took  up  the  study  of  law  and  by  close 
.application  in  his  extra  hours  he  be- 
<'ame  fjualifled  for  admission  to  tlie  bar 
in  1894.  at  which  time  he  opened  a  law 
office  in  Oregon  City.  During  the  next 
five  .years  he  was  city  attorney  and  legal 
adviser  for  paper-mill  interests  and  the 
Portland  General  Electric  Company,  a 
predecessor  of  the  Portland  Railway, 
flight  &  Power  Company.  Foi-  these 
companies  he  handled  all  matters  per- 
taining to  water-power  leases  and 
rights.  It  was  during  this  period  that 
a  water  code  was  being  advocated  for 
the  State  of  Oregon,  and  his  years  of 
intimate  knowledge  of  this  subject 
caused  him  to  play  a  leading  part  in  the 


enactment  of  tlie  code,  which  was 
adopted    in    1909. 

In  1909  he  opened  law  offices  in  Port- 
land, continuing  to  act  as  attorney  for 
the  Portland  Railway.  Light  &  Power 
C^ompan.v.  This  closer  touch  with  the 
affairs  of  that  company  led  to  iiis  elec- 
tion .as  its  president  in  June,  1913. 
Since  becoming  president  ther-e  has  been 
a  period  of  lean  years  for  public  utili- 
ties. Nevertheless  Mr.  Griffith  has  held 
to  his  ffrm  belief  that  better  times  are 
in  store,  and  he  h.as  done  much  in  pro- 
moting a  more  favorable  public  senti- 
ment toward  utilities  and  in  l>ringing 
about  a  recognition  by  the  public  of  the 
need  for  grunting  utilities  rates  sufficient 
to   meet    increased   operating  expenses. 

In  1920  he  was  elected  vice-president 
of  the  National  Electric  Light  Associa- 
tion. He  was  later  elected  president  of 
the  Northwest  Electric  Light  &  Power 
Association,  which  is  now  active  in  a  co- 
operative movement  to  secure  a  wider 
appreciation  of  the  fundamental  position 
of  the  hydro-electric  industry  in  the 
West. 
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How  Should  Power  Factor  Be  Handled? 

Rates  Should  Take  Into  Consideration  Added  Service  Rendered  When 
Reactive  Power  Is  Supplied— Over-Motoring  Not  the  Sole  Cause  of 
Low  Power  Factor — Foreign  Countries  Have  Good  Method  of  Approach 

By  CHARLES  J.  RUSSELL* 

Geyicrol   Commercial   Manager  Philadelphia  Electric  Company 


TWO  FORMS  of  service  are  being  supplied  by 
the  central  station  to  the  user  of  alternating- 
current  load,  one  of  which  consists  in  the 
supply  of  active  power  and  the  other  in  the 
supply  of  magnetizing  current,  this  latter  form  of  serv- 
ice often  being  supplied  without  reference  to  its  amount 
or  to  the  expense  involved.  Some  attempts  have  been 
made  to  designate  the  amount  of  gratuitous  service 
which  will  be  supplied  along  with  the  paid-for  service, 
but  in  this  country  there  has  been  no  standard  set. 

Both  capital  and  expense  are  involved  in  the  produc- 
tion and  delivery  of  reactive  power  to  any  customer. 
The  amount  of  capital  depends  upon  the  capacity  re- 
quired, and  the  expense  depends  upon  the  distance  and 
conditions  of  transportation  as  well  as  the  number  of 


some  standard  lower  than  unity  power  factor  to  which 
the  installation  must  conform,  either  as  an  average 
condition  or  at  the  time  of  periodic  tests.  This  stand- 
ard varies  among  companies  from  70  per  cent  to  95 
per  cent  and  with  some  companies  covers  the  same 
range  according  to  the  size  of  the  installation  or  de- 
mand. In  virtually  all  cases  the  rate  structure  is  such 
that  service  is  supplied  below  the  standard  under  a 
penalty.  In  only  a  few  cases  is  a  bonus  provided  in  the 
rate  for  a  power  factor  better  than  the  standard,  and 
it  may  be  said  consequently  that  in  general  practice  the 
standard  represents  the  point  at  which  the  price  of 
energy  is  a  minimum. 

Some  of  the  newer  as  well  as  a  few  of  the  older  rates 
recognize  the  additional  expense  involved  in  supplying 
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FIG.   1 CYCLIC  DEMANDS  FOR  POWEHl  CONSTITUTE  A  MORE  SERIOUS  CAUSE  OP  LOW  POWER  FACTOR  THAN  OVER-MOTORING 


kilovolt-ampere-hours  required.  These  two  variables 
affect  the  cost  of  service,  and  as  they  may  be  of  material 
importance  as  between  customers  they  should  have 
careful  consideration. 

The  central-station  company  may  continue  to  supply 
magnetizing  current  in  the  future  or  it  may  decide  to 
limit  such  supply.  On  the  other  hand,  it  may  decide 
to  compel  the  customer  to  supply  all  or  a  part  of  the 
magnetizing  current  necessary  for  his  operation.  Such 
decisions  are  of  great  economic  importance  on  account 
of  their  relation  to  the  cost  of  service.  It  is  the  further 
belief  of  the  author  that  uniform  treatment  of  this 
economic  factor  is  of  the  utmost  importance  to  the  cen- 
tral-station industry'. 

Existing  Practice  in  This  Country 

In  this  country  the  diversity  of  opinion  upon  the 
subject  of  power  factor  has  found  expression  in  a  great 
variety  of  regulations  and  rates  covering  alternating- 
current  power  installations. 

One  point  of  uniformity  and  importance  may  be  noted 
in   all   these    regulations — namely,    the    designation    of 


•♦As  chairman  of  the  power  factor  committee.  Association  of 
Bdi.son  Illuminating  Companies,  and  through  years  of  study  of 
this  question  for  the  Philadelphia  Electric  Company;  Mr.  Russell 
is  highly  qualified  to  speak  with  authority  on  the  subject  of  power 
factor. — Editor. 


more  than  a  certain  percentage  of  reactive  power  by 
increasing  the  kilowatt-hours  charged  for  when  the 
power  factor  is  below  the  standard.  No  case  in  this 
country  has  come  to  the  attention  of  the  author  where 
a  direct  charge  for  reactive  power  is  included  in  a  rate 
for  power  service. 

Enforcement  of  Power-Factor  Regulations 

Power-factor  regulations  have  not  been  generally  en- 
forced in  this  country  principally  on  account  of  the  lack 
of  standard  practice  in  measurement.  The  practical 
difficulties  met  with  and  the  necessity  for  the  develop- 
ment of  standard  methods  and  instruments  have  been 
reviewed  so  fully  in  articles  appearing  in  the  Electri- 
cal World  that  further  discussion  on  these  points  is 
not  necessary.  The  present  tendency  is  in  favor  of  the 
use  of  watt-hour  meters  connected  to  measure  the  reac- 
tive power,  the  power  factor  being  determined  by  the 
relation  of  the  reactive  power  to  the  active  power 
registered  by  the  regular  watt-hour  meters.  The  instal- 
lation of  printometers  in  connection  with  the  meters 
registering  reactive  power  as  well  as  with  those  meas- 
uring active  power  presents  a  very  satisfactory  method 
of  obtaining  data  from  any  installation. 

The  results  from  a  large  number  of  tests  made  in  this 
manner  by  the  Philadelphia  Electric  Company  present 


A  French  Contract  that  Equitably  Handles  a 
Variable-Power-Factor  Demand* 


Art.  1.  The  power  will  be  fur- 
nished by  the  supply  company  con- 
tinuously, day  and  night,  including 
Sundays  and  holidays,  in  the  form 
of  three-phase  current  at  25  cycles, 
without  internaption  except  for 
causes  beyond  its  control  and  sub- 
ject to  reserves  and  exceptions  as 
mentioned  in  Article  2. 

Art.  2.  The  voltage  of  the 
power  measured  at  the  incoming 
service  shall  be  as  constant  as 
possible;  it  shall  in  no  case  be 
below  5,200  volts  nor  above  5,650 
volts.  The  voltage  variations  al- 
lowed above  shall  be  neither  sudden 
nor  repeated  but  shall  occur  slowly 
and  progressively,  the  voltage  at 
outgoing  bus  of  the  generating 
station  remaining  constant.  The 
installation  of  the  customer  shall 
be  made  and  operated  in  such  a 
manner  as  not  to  interfere  in  any 
way  with  the  service  to  the  other 
customers  of  the  supply  company. 

Maximum  Demand  Fixed 

Art.  3.  The  maximum  power 
which  the  customer  will  be  entitled 
to  draw  is  fixed  at  815  kva.  No 
addition  to  the  installation  increas- 
ing the  total  power  above  fixed  of 
815  kva.  shall  be  made  without 
previously  securing  a  special 
agreement  in  writing  from  the 
supply  company. 

Art.  4.  The  power  shall  be  de- 
livered inside  of  a  high-tension 
vault,  well  inclosed  and  dry,  pro- 
vided by  and  at  the  expense  of  the 
customer.  The  supply  company 
will  provide  and  install  a  service 
between  its  line  and  said  vault  and 
will  install  therein  the  following 
equipment  at  its  own  expense:  A 
switch  on  each  phase;  two  meters 
with  their  transformers  and  acces- 
sories; one  indicator  of  maximum 
amperes  per  phase;  all  connections, 
bus  and  conductors,  insulators  and 
other  necessary  equipment  up  to 
the  entrance  to  the  vault. 

The  indicators  of  maximum 
amperes  will  be  installed  one  on 
each  phase;  the  reading  of  each  of 
these  instruments  shall  be  added, 
and  in  order  to  determine  the 
power  in  apparent  kilovolt-amperes 
an  average  voltage  of  3,200,  corre- 
sponding to  the  average  voltage 
between  phases  of  5,500  volts,  shall 
be  taken.  The  supply  company  re- 
serves the  right  to  replace  at  any 
time  it  so  chooses  these  ammeters 
with  one  or  more  recording  instru- 
ments. The  above  equipment  will 
remain  the  property  of  the  supply 
company.  For  the  rental  and  up- 
keep of  the  above  equipment  the 
customer  will  pay  the  supply  com- 
pany the  sum  of  per  month. 

The  agents  of  the  supply  company 
shall  have  the  right  of  access  to  the 
said  high-tension  vault  and  to  the 
above-named  equipment  at  any 
time.  Any  interference  with  the 
exercise  of  this  right  may  be  pen- 
alized by  a  severance  of  the  power 
supply  to  the  customer.  The  meter 
will  be  accessible  without  the 
necessity  of  entering  the  high- 
tension  vault.  One  of  the  keys  of 
the  vault  will  be  left  with  customer. 


Art.  5.  In  addition  to  the  price 
of  the  kilowatt-hours  of  true  en- 
ergy used,  the  customer  shall  pay 
for  all  reactive  power  consumed. 
The  reactive  energy  shall  be  meas- 
ured with  a  special  meter  cali- 
brated in  units  corresponding  to 
the  kilowatt-hours  in  such  a  way 
that  the  cosine  of  the  angle  (phase- 
angle  difference  between  voltage 
and  current)  being  equal  to  0.707, 
the  meter  will  register  as  many 
units  of  reactive  power  as  the 
meter  of  true  power  registers  kilo- 
watt-hours. To  simplify  computa- 
tion of  bills,  instead  of  charging 
the  reactive  energy  at  a  different 
rate  per  kilowatt-hour,  30  per  cent 
of  the  kilowatt-hours  registered  by 
the  special  meter  shall  be  added  to 
kilowatt-hours  of  true  power  con- 
sumed and  the  total  shall  be  called 
kilowatt-hours  of  "complex  en- 
ergy."       This      complex      energy 


THE  power  rate  consists 
chiefly  of  two  elements: 
a  rate  for  complex  energy  and 
a  demand  charge  based  on 
the  highest  leva,  load  during 
the  year.  Complex  energy  is 
determined  by  adding  one- 
third  of  the  reactive  hours 
registered  to  the  kilowatt - 
hours.  There  is  also  a  coal 
clause  which  is  based  on  the 
complex  energy  used. 


(which  vidll  be  reduced  to  the  kilo- 
watt-hours of  true  energy  every 
time  the  phase  angle  between  cur- 
rent and  voltage  is  zero)  shall  be 
paid  by  the  customer  to  the  supply 

company  at  the  tariff  rate  of  

centimes  per  kilowatt-hour. 

In  case  the  customer  shall 
change  his  installation  so  that  the 
cosine  of  the  phase  angle  shall 
permanently  remain  between  0.9 
and  1.0,  the  reactive  energy 
metered  shall  not  be  billed,  but 
shall  be  charged  whenever  this 
condition  is  not  fulfilled.  The 
meter  of  reactive  energy  shall  be 
provided  with  a  device  preventing 
its  operation  in  a  reverse  direction. 

The  rate  of  the  power  supplied 
shall  consist  of  two  elements:  (a) 
A  rate  of  centimes  per  kilo- 
watt-hour of  complex  energy  as 
defined  in  the  preceding  para- 
graphs;   (b)   a  stand-by  charge  of 

■  francs  per  year  per  kilovolt- 

ampere  of  maximum  apparent 
power  demand  to  be  paid  monthly 
in  twelfths,  the  kilowatt-hours  of 
maximum  demand  to  be  determined 
as  follows: 

The  maximum  apparent  power 
for  the  purpose  of  billing  the 
stand-by  charge  shall  be  the  high- 
est reading  registered  throughout 
the  year  by  the  instruments  (am- 
meters and  voltmeters).  To  deter- 
mine the  monthly  stand-by  charge 
the  highest  indication  from  the 
first  of  the  year  to  the  time  of  each 
reading  shall  be  taken.    During  the 


month  of  January  of  each  year  an 
adjustment  shall  be  made  of  the 
charges  made  for  the  twelve  pre- 
ceding months,  based  on  the  high- 
est reading  of  kilovolt-amperes 
registered. 

Art.  6.  In  addition  to  the 
charges  named  in  the  preceding 
article,  the  supply  company  shall 
be  indemnified  by  the  customer  for 
any  increase  in  cost  of  coal.  This 
indemnity  shall  be   at  the  rate   of 

centimes  per  kilowatt-hour  of 

complex  energy  for  each  one  franc 

increase  in  cost  of  coal  above  

francs  per  ton.  The  above  cost  of 
coal  shall  be  the  average  cost  of 
coal  f.o.b.  the  stations  of  the  sup- 
ply company  for  each  period  of 
three  months  during  the  year. 
These  average  prices  shall,  until 
new  order,  be  those  fixed  by  the 
fuel  administration  in  charge  of 
the  distribution  and  allocation  of 
coal  to  the  public  utilities. 

For  simplicity  of  accounting,  the 
above  indemnity  shall  be  billed 
each  month  and  shall  be  included  in 
the  bill  for  kilowatt-hours  of  com- 
plex energy  supplied;  and  in  case 
of  non-payment  of  this  indemnity 
the  customer  shall  be  liable  to  the 
same  conditions  as  for  the  non- 
payment of  complex  energy.  The 
indemnity  shall  be  billed  monthly 
on  the  base  of  the  average  cost  of 
coal  prevailing  in  the  preceding 
three-month  period.  In  the  month 
following  each  quarterly  period  the 
increase  or  decrease  in  the  differ- 
ence in  cost  of  coal  shall  be  billed 
and  settlement  effected  within 
fifteen  days.  However,  and  by  spe- 
cial mutual  agreement,  during  the 
first  ten  months  of  this  contract 
the  indemnity  for  increase  of  coal 
prices  shall  be  charged  and  added 
to  the  kilowatt-hours  of  true  en- 
ergy instead  of  kilowatt-hours  of 
complex  energy. 

Minimum  Consumption 
Guaranteed 

Art.  7.  The  customer  guar- 
antees to  the  supply  company  an 
annual  minimum  consumption  of 
600,000  kw.-hr.  of  complex  energy 
and  any  shortage  in  this  consump- 
tion shall  be  paid  for  at  the  rate 
of  ■ centimes  per  kilowatt- 
hours.  During  the  first  and  last 
year  of  this  contract  the  above 
guarantee  shall  be  reduced  to  the 
pro  rata  of  the  number  of  days  of 
the  contract.  In  case  of  strike, 
complete  or  partial,  or  of  fire,  it  is 
understood  that  the  above  mini- 
mum consumption  of  kilowatt- 
hours  shall  bo  waived  to  the  extent 
of  the  pro  rata  of  days  involved. 

Art.  8.  In  case  of  disagreement 
as  to  the  interpretation  of  this 
contract,  the  matter  shall  be 
brought  before  the  courts  of  juris- 
diction of  the  department  in  which 
the  service  is  situated,  or  if  the 
parties  hereto  prefer,  shall  be 
amicably  settled  by  arbitration.  All 
additional  taxes  over  and  above  the 
present  ones  hereinafter  levied  and 
affecting  the  cost  of  the  commodity 
supolied  under  this  contract  shall 
be  borne  by  the  customer. 

•Transhited    by  George   Roux. 
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some  valuable  information  upon  the  power  factor  in 
typical  installations.  In  connection  with  instantaneous 
tests  made  of  individual  motors  used  in  various  indus- 
trial operations  the  data  are  especially  illuminating  as 
to  the  power  factors  found  in  ordinary  practice. 

Over-Motoring  Not  Sole  Cause  for 
Low  Power  Factor 

Let  us  first  consider  the  common  statement  that  the 
outstanding  cause  of  low  power  factor  is  the  excessive 
capacity  of  the  motors  installed  for  carrying  on  indus- 
trial operations.  This  statement  is  based  to  a  great 
extent  upon  the  practice  of  individual  drive,  which  has 
been  widely  advocated  and  very  gradually  adopted. 
There  can  be  no  doubt  that  there  are  many  installations 
in  which  over-motoring  has  been  practiced,  but  the  re- 
sults of  a  very  large  number  of  tests  in  Philadelphia 
show  that  the  alleged  abnormal  size  of 
motors  may  be  traced  directly  to  two 
causes — namely,  the  requirements  for 
high  starting  torque  and  the  heavy 
demands  at  maximum  loads  which  do 
not  exist  during  a  large  percentage  of 
the  working  day. 

The  capacity  of  any  motor  is  natu- 
rally determined  by  the  estimated 
maximum  of  power  required  for  its 
operation.  The  load  cycle  of  indus- 
trial plants  is  seldom  such  as  to  re- 
quire the  maintenance  of  maximum 
power  requirements  throughout  the 
working  period.  The  questions  of  in- 
ertia, friction,  weather  conditions  and 
human  fatigue  all  have  a  bearing  upon 
the  relation  between  maximum  and 
average  power  requirements  during  a 
working  day.  It  is  a  well-known  fact 
that  most  industrial  operations  are 
cyclic  in  power  demands,  ranging 
from  a  minimum  to  a  maximum  over 
intervals  of  from  a  fraction  of  a  sec- 
ond to  longer  intervals. 

Fig.  lA  is  a  reproduction  of  a 
graphic  record  made  by  a  high-speed 
specially  designed  instrument.  The 
chart  shows  the  current  consumed  by 
a  5-hp.  motor  during  a  forty-second  interval  in  which 
four  non-automatic  cutting  operations  were  completed. 
It  will  be  noticed  that  the  power  demands  had  a  range  of 
more  than  50  per  cent  of  the  maximum.  As  the  reactive 
power  required  over  this  interval  varied  but  slightly  it 
can  readily  be  seen  that  the  average  power  factor  of 
this  motor  will  be  much  lower  than  would  be  the  case 
if  the  power  demand  were  a  straight  line  at  the  max- 
imum. 

Fig.  IB  is  also  a  graphic  chart  from  a  non-automatic 
operation,  showing  the  current  consumed  in  starting  a 
lathe  with  work  in  place,  making  two  cutting  and  one 
boring  operation  and  cutting  off.  This  chart  also  shows 
a  wide  variation  in  power  demands  during  the  cycle  of 
these  operations,  and  that  the  average  power  factor  of 
the  motor  will  be  materially  lower  than  that  anticipated 
from  its  maximum  demand  for  power. 

The  two  operations  illustrated  in  Figs.  lA  and  IB 
are  typical  of  many  found  in  the  metal  and  woodwork- 
ing trades.  It  is  consequently  evident  that  other  in- 
fluences besides  over-motoring  affect  the  power  factors 
found   in   industries   where   Continuous   cyclic   changes 


in  the  demand  for  power  occur.  In  fact  the  load  factor 
of  any  motor  measured  over  the  hours  it  is  in  opera- 
tion determines  the  power  factor.  In  practice  load  fac- 
tors of  from  50  to  60  per  cent  during  the  hours  of  full 
operation  are  quite  common.  Several  tests  made  on 
plants  with  absolutely  correct  motoring  show  power 
factors  of  from  70  to  75  per  cent. 

The  printometer  tests  made  with  watt-hour  meters, 
one  set  registering  kilowatts  and  the  other  connected 
to  measure  reactive  power,  bring  out  a  number  of  inter- 
esting and  important  points  in  connection  with  the 
question  of  method  and  time  of  power-factor  measure- 
ment. 

Fig.  2A  is  a  graphical  representation  of  the  printom- 
eter results  on  a  typical  day  in  a  pressed-metal  plant. 
Synchronous  apparatus  is  operated  continuously  in  this 
plant  for  corrective  purposes,  and  the  result  is  an  aver- 


FIG.  2 — WHILE  THE  AVERAGE  POWER  FACTOR  IS  THE  SAME  FOR  BOTH  OF  THESE 
INSTALLATIONS,  THE  DEMAND  FOR  REACTIVE  POWER  IS  QUITE  DIFFEaiENT 

In  A  are  shown  the  printometer  records  foi-  operations  in  a  pressed-steel  plant,  while 
B  sliows  the  reactive  kilovolt-ampere  hours  and  kilowatt-hours  required  in  the  same 
plant.     Similarly  C  and  D  show  the  load  conditions  in  a  steel-working  plant 


age  power  factor  considerably  higher  than  that  existing 
during  the  period  of  maximum  demands.  The  maximum 
thirty-minute  kva.  demand  occurs  at  8:30  a.m.  and  ex- 
ceeds the  maximum  kw.  demand,  which  in  this  case 
is  simultaneous,  by  44  per  cent.  In  fact  the  average 
thirty -minute  kva.  demand  over  the  period  of  heavy 
load  exceeds  the  average  thirty-minute  kw.  demand  by 
almost  44  per  cent,  the  power  factor  ranging  close  to 
70  per  cent  during  that  period.  Owing  to  the  use  of 
synchronous  machines  the  average  thirty-minute  kva. 
demand  over  the  twenty-four-hour  period  exceeds  the 
average  thirty-minute  kw.  demand  by  about  29  per  cent, 
and  the  average  power  factor  for  the  day  is  a  little  over 
80  per  cent. 

Fig.  2B  shows  the  relation  between  the  reactive 
kilovolt-ampere-hours  and  the  kilowatt-hours  derived 
from  the  records  on  which  Fig.  2A  is  based.  It  will  be 
noticed  that  the  reactive  power  during  the  period  of 
heavy  load  is  virtually  equal  to  the  active  power, 
whereas  during  the  period  of  light  load  the  synchronous 
apparatus  has  supplied  a  large  proportion  of  the  neces- 
sary magnetizing  current,  with  the  result  that  the  total 
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i-eactive  power  (kilovolt-ampere-hour.s)  is  about  81  per 
cent  of  the  total  kilowatt-hours. 

The  chart  shown  as  Fig.  2C  is  taken  from  printometer 
records  of  a  typical  day  in  a  large  steel-working  plant, 
and  this  with  the  accompanying  Fig.  2D  illustrates  a 
condition,  as  far  as  results  are  concerned,  precisely 
opposite  to  those  shown  in  Figs.  2A  and  2B. 

The  installation  shown  in  Figs.  2C  and  2D  includes 
quite  a  large  capacity  of  synchronous  motors.     It  will 


FIG.   3 — POWER  FACTORS  DO   NOT  VARY  ACCORDING   TO  THE 
DEMANDS  AS  SHOWN  BY  THESE  LOAD  CONDITIONS 

Load  conditions  in  a  textile  plant  are  shown  in  A  and  B,  while 
C  and  D  show  power  requirements  of  a  woodworking  establish- 
ment Note  the  difference  in  power  factor  due  to  varying  de- 
mands and  different  grouping  of  machines  in  operation. 

be  noted  that  the  maximum  thirty-minute  kva.  demand, 
which  occurs  at  9  a.m.,  exceeds  the  maximum  thirty- 
minute  kv.  demand,  which  is  simultaneous,  by  only  16 
per  cent.  In  fact  the  excess  of  the  kva.  demand  over 
the  kw.  demand  during  the  period  of  heavy  load  is  about 
on  that  order.  Because  of  the  smaller  use  of  synchro- 
nous motors  at  night  the  average  thirty-minute  kva. 
demand  over  twenty-four  hours  exceeds  the  average 
thirty-minute  kw.  demand  by  30  per  cent. 

Fig.  2D  shows  the  relation  between  the  reactive 
power  kilovolt-ampere-hour  and  the  kilowatt-hour.  This 
shows  that  during  the  period  of  heavy  load  the  reactive 
power  is  much  less  than  the  active  power,  but  that  dur- 
ing the  hours  of  light  load  the  excess  of  reactive  over 
active  is  such  that  in  the  twenty-four-hour  period  the 
kilovolt-ampere-hours  are  83  per  cent  of  the  kilowatt- 
hours,  differing  but  slightly  from  Figs.  2A  and  2B. 

From  these  two  sets  of  figures  may  be  drawn  the 
entire  story,  of  the  question  of  time  and  method  of 
measurement.  In  both  cases  the  results  under  power- 
factor  regulations  dealing  with  average  power  factors 


are  almost  the  same.  In  the  first  case  the  customer  has 
required  large  capacity  and  a  large  ratio  of  reactive 
power  during  the  hours  of  heavy  load.  In  the  second 
case  the  capacity  and  ratio  of  reactive  power  have  been 
relatively  large  during  the  hours  of  light  load. 

Figs.  3A  and  3B  are  drawn  up  from  the  printom- 
eter figures  for  a  textile  plant.  The  maximum  thirty- 
minute  kva.  demand  on  this  day  occurred  at  4:30  p.m. 
and  exceeded  the  thirty-minute  kw.  demand,  which  is 
shown  at  3:30  p.m.,  by  142  per  cent.  The  average 
thirty-minute  kva.  demand  over  the  period  of  test  is 
133  per  cent  greater  than  the  average  thirty-minute  kw. 
demand.  The  curve  of  kw.  demand  is  typical  of  many 
textile  plants,  the  morning  maximum  seldom  being 
equaled  until  3  to  3:30  p.m. 

Fig.  3B  shows  the  relation  between  the  active  and 
reactive  power,  the  reactive  kilovolt-ampere-hours  be- 
ing more  than  200  per  cent  of  the  kilowatt-hours.  The 
power  factor  of  many  textile  plants  is  very  low.  One 
of  the  most  modern  and  best  equipped  shows  a  maxi- 
mum power  factor  of  78  per  cent,  with  an  average  of 
about  70  per  cent. 

Figs.  3C  and  3D  illustrate  the  power  conditions  in 
a  woodworking  establishment.  The  maximum  thirty- 
minute  kva.  demand  occurs  at  9  a.m.  and  exceeds  the 
maximum  thirty-minute  kw.  demand  as  shown  at  2  p.m. 
by  a  little  less  than  40  per  cent.  The  average  thirty- 
minute  kva.  demand  over  the  period  of  test  is  almost 
120  per  cent  greater  than  the  average  kw.  demand. 
Fig.  3D  shows  the  relation  between  active  and  reactive 
power.  The  reactive  kilovolt-ampere-hours  are  almost 
200  per  cent  of  the  kilowatt-hours.  These  results  are  in- 
teresting as  showing  the  difference  in  power  factor  dur- 
ing the  day  due  to  varying  power  demands  and  different 
groupings  of  machines  in  operation.  Maximum  demands 
for  power  on  the  various  machines  installed  in  a  plant 
of  this  character  are  usually  of  short  duration,  and 
there  may  be  a  material  interval  between  these  maxi- 
mums. 

The  charts  herewith  reproduced  are  selected  from  a 
lai-ge  number  taken  in  typical  installations  of  various 
size.  A  careful  study  of  their  important  characteris- 
tics will  throw  much  light  on  the  question  of  power- 
factor  measurement.  Industrial  power  factors  do  not 
vary  in  accordance  with  the  demand,  but  may  have  con- 
siderable variation  according  to  the  combinations  of  the 
apparatus  which  creates  the  demand.  Average  power 
factor  determined  by  continuous  registration  may  not 
give  the  central-station  company  a  correct  answer  on 
the  points  which  ai'e  really  of  importance. 

Two  measures  are  necessary  in  order  to  give  suffi- 
cient data  to  deal  with  existing  power  factors  in  indus- 
trial installations.  The  first  is  the  excess  of  the  kva. 
demand  over  the  kw.  demand.  The  second  is  the  relation 
between  kilovolt-ampere-hours  and  kilowatt-hours  dur- 
ing the  period  of  normal  operation. 

Foreign  Rates  on  Basis  of  Complex  Energy 

In  considering  the  question  of  foreign  practice  rela- 
tive to  power-factor  regulations  and  measurements  three 
points  are  evident  which  have  had  a  great  influence  in 
the  present  condition  of  affairs.  The  first  of  these  is 
the  fact  that  many  of  the  foreign  power  developments 
consist  of  relatively  small  water-power  plants.  To  gen- 
erating stations  of  such  a  nature  power  factor  is  a  most 
important  subject.  The  question  of  regulation  and 
rates  has  been  thoroughly  di.scussed  in  European  coun- 
tries for  many  years.    As  a  matter  of  fact  Professor 
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Arno  urged  ten  years  ago  international  action  on  a  pro- 
posed formula  to  fix  the  price  relation  between  active 
power  and  reactive  power.  The  second  point  which  has 
had  an  influence  upon  the  power-factor  situation  abroad 
has  been  the  relation  between  the  demands  for  power 
and  those  for  light,  the  former  in  many  cases  being  far 
in  excess.  The  third  point  was  the  great  demand  for 
power  during  the  war,  which  resulted  in  an  intense 
drive  to  make  available  every  kilowatt  of  capacity. 

Existing  practice  may  be  said  in  general  to  represent 
the  following  standard  methods : 

Stand-by  charge  based  on  kilovolt-amperes. 
Time  of  measurement — usually  that  of  the  greatest 
kva.  demand  in  the  year. 

Energy  charge — price  per  kilowatt-hour  for  active 
power  plus  reactive  power  at  a  variable  figure. 

There  is  quite  a  variation  in  the  power  factor  speci- 
fied as  standard  in  the  rate  schedules  abroad,  the  figures 
covering  about  the  same  range  as  in  this  country.  It 
may  be  of  interest  in  this  connection  to  mention  the 
prevailing  German  practice  of  establishing  the  standard 
power  factor  at  80  per  cent.  For  power  factors  other 
than  80  per  cent  the  following  percentages  of  additions 
or  reductions  in  the  kilowatt-hours  are  made:  Unity 
power  factor  —  9.37  per  cent;  90  per  cent  —  3.37  per 
cent;  70  per  cent  +  6.75  per  cent;  50  per  cent  -j-  24.5 
per  cent. 

There  has  been  quite  a  general  tendency  abroad  to 
charge  per  kilowatt-hour,  while  in  .some  cases  there  is 
an  additional  charge  per  kilowatt-hour  when  the  reac- 
tive power  is  more  than  75  per  cent  of  the  active  power 
and  a  reduction  per  kilowatt-hour  when  the  reactive 
power  is  less  than  75  per  cent  of  the  kilowatt-hours. 

In  Marseilles  and  vicinity  the  standard  power  factor 
is  established  at  85  per  cent  and  the  standard  power 
contract  specifies  that  for  any  variation  in  power  factor 
the  kilowatt-hours  billed  will  be  automatically  increased 
or  decreased  from  the  hours  consumed.  With  unity 
power  factor  the  kilowatt-hours  are  decreased  for  bill- 
ing purposes  7.8  per  cent,  at  95  per  cent  power  factor 
4.1  per  cent,  and  at  90  per  cent  1.9  per  cent.  For 
power  factors  below  the  standard  the  kilowatt-hours 
are  similarly  increased.  For  the  purpose  of  simplifying 
the  reading  and  computation  of  the  complex  energy 
charge  a  special  meter  has  been  devised  consisting  of 
two  meter  elements  in  one  case,  each  with  its  own  dial, 
one  registering  the  active  and  the  other  the  reactive 
power.  The  shafts  of  these  two  elements  are,  through 
a  differential  and  a  train  of  gears,  connected  to  a  third 
dial  which  registers  the  resultant  kilowatt-hours  for 
filling  purposes.  At  the  power  factor  selected  as  stand- 
ard the  third  dial  measures  precisely  the  same  as  the 
kilowatt-hour  dial;  for  lower  power  factors  it  registers 
more  and  for  higher  power  factors  less  in  accordance 
with  a  table  of  percentages  designated  in  the  agreement 
with  the  customer.  The  statement  is  made  that  these 
meters  are  being  adopted  by  several  of  the  large  central 
stations  in  France.  The  advantage  of  direct  and  simul- 
taneous readings  of  active  and  reactive  power,  thus 
making  it  possible  to  determine  the  customer's  power 
factor  over  any  given  interval  of  time,  makes  this  meter 
of  particular  interest. 

One  point  worthy  of  consideration  has  been  brought 
out  by  the  interconnection  of  a  large  number  of 
moderate-sized  systems  in  the  water-power  sections  of 
Europe — namely,  that  power  factor  is  one  of  the  most 
important  questions  in  the  interchange  of  power.  It 
is   possible   that   future    developments    along   this   line 


in   the   United   States   may   cause   renewed   interest    in 
the  subject. 

The  work  done  by  the  special  joint  committee  of  the 
American  Institute  of  Electrical  Engineei-s  and  of  the 
National  Electric  Light  Association  is  widely  known. 
The  work  done  and  now  under  way  in  the  Association 
of  Edison  Illuminating  Companies  has  not  had  such 
wide  publicity.  A  special  committee  appointed  by  Presi- 
dent Walter  H.  Johnson  of  this  association  is  now 
gathering  data  and  information  abroad  as  well  as  in 
this  country  for  a  later  report  on  power  factor.  The 
special  committee  of  the  Association  of  Edison  Illumi- 
nating Companies  requests  general  consideration  of  the 
subject  and  the  co-operation  of  all  interested  in  power 
factor. 

Electric  Cableway  Helps  Build 
Scout  Cruisers 

SCOUT  cruisers  for  Uncle  Sam's  navy  are  being  built 
at  the  Fore  River  yard  of  the  Bethlehem  Shipbuild- 
ing Corporation,  Ltd.,  with  the  aid  of  the  electric 
cableway  shown  in  the  accompanying  photograph,  said 
to  be  the  first  of  its  type  to  be  installed  on  the  North 
Atlantic  Coast.  The  comparatively  narrow  space  avail- 
able for  handling  plates  and  other  materials  over  the 
shipway  shown  led  to  the  selection  of  this  type  of 
equipment  in  place  of  the  usual  traveling  crane  and 
boom  hoist.  Two  cableways  are  provided,  each  having 
a  lifting  capacity  of  3  tons  at  a  rate  of  200  ft.  (61  m.) 
per  minute,  with  a  forward  or  aft  movement  of  600  ft. 
(183  m.)  per  minute.     Each  is  driven  by  a  50-hp.,  250- 


CABLEWAY  AT  FORE  RIVER  YARD,  BETHLEHEM 
SHIPBUILDING  CORPORATION,  LTD. 

volt  direct-current  motor,  controlled  by  an  operator 
stationed  in  a  cabin  at  the  head  of  the  shipway  and 
directed  by  electric  bell  signals  from  an  observer  whose 
post  is  on  a  tower  on  the  cruiser  structure.  The  cable- 
ways  are  supported  on  head  and  tail  towers  145  ft.  and 
102  ft.  (44  m.  and  31  m.)  high  respectively,  the  span 
between  towers  being  700  ft.  (215  m.).  The  entire 
erection  job  was  accomplished  in  three  weeks,  including 
the  electrical  installation. 


Diversified  Industries 

Are  Using 

Electric  Trucks 

for 

Light  and  Heavy  Work 


A — Nationally  known  firms  such  as  the  United  Cigar  Stores 
Company  have  adopted  the  electric  vehicle. 

B — Chase  &  Sanborn  malte  coffee  deliveries  with  "electrics." 

C — Well-known  clothing  manufacturers  such  as  Hart, 
Schaffner  &  Marx  are  moving  their  product  with  battery  power. 

D — Modern  electric  trucks  are  not  limited  as  to  body  sizes 
but  can  compete  when  bulky  loads  are  to  be  handled.  The 
Hebard  Storage  Warehouse  Company  handles  all  classes  of 
moving  work. 


E — Sixteen  ice-cream  companies  are  using  or  have  on  order 
about  2011  electric  delivery  wagons.  The  fleet  of  the  Ander- 
.so!i    &    Gooding   Ice   Cream    Company    is   shown. 

F — The  National  Tea  Company  operates  a  truck  fleet  for 
city  delivery  v^'Ork. 

(i — In  work  where  loading  and  unloading  are  slow  jobs 
the  demountable  body  increases  the  ti-uck  efl!lciency.  Tiie 
Hartman  T-^urniture  &  Carpet  Company  employs  such  a 
scheme  witii   "electrics." 
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Electric  Truck  Gaining  Favor  in  Chicago 

Commonwealth  Edison  Company  Garage  System  a  Factor  in  the 
Growing  Use  of  This  Vehicle — Consumption  of  Energy  Compared 
with  Amount  Taken  by  Commercial  and  Residential  Customers 


IN   CITIES  WHERE  THE  USE  OF  ELECTRIC  VEHICLES  HAS  BEEN  FOSTEKEU  THE  ELECTRIC  LOAD 
HAS  PROVED  DECIDEDLY  WORTH  WHILE 


IN  CHICAGO  there  are  more  than  4,000  electric 
vehicles  in  operation.  Of  these  about  90  per  cent 
obtain  their  power  from  the  Commonwealth  Edison 
Company  and  by  so  doing  produce  a  revenue  of 
almost  $400,000  per  annum  for  the  company.  The 
income  derived  from  electric  vehicles  is  sufficient  to  pay 
one  month's  dividend  on  the  capital  stock  of  the  com- 
pany, although  it  is  only  1  per  cent  of  the  total  income. 
These  facts  serve  to  emphasize  the  value  of  the  electric 
truck  as  a  producer  of  revenue,  and  revenue  derived 
almost  entirely  between  the  hours  of  10  p.m.  and  6  a.m., 
or  in  other  words  without  making  any  additional  demand 
upon  the  generating  station. 

Chicago's  central-station  company  has  not  adopted  a 
battery  rental  or  exchange  system  such  as  has  come  into 
vogue  in  other  cities  where  the  electric  vehicle  has  made 
rapid  headway.  The  company  has,  however,  adopted  a 
garage  service  which  has  acted  to  encourage  the  use 
of  the  electric  vehicle  among  those  who  were  at  first 
somewhat  skeptical  or  who  had  neither  the  inclination 
nor  the  facilities  to  care  for  their  own  trucks.  The  com- 
pany has,  further,  supported  the  electric  truck  manufac- 
turers by  offering  a  favorable  power  rate  for  off-peak 
charging,  by  encouraging  charging  stations  in  strategic 
locations  and  by  maintaining  a  department  for  fostering 
interest  in  electric  trucks  and  tractors. 

Good  Rex'enue  for  Size  of  Connected  Load 

Two  outstanding  facts  wherever  the  electric  truck  is 
largely  used  are  that  as  a  form  of  connected  load  the 
truck  is  insignificantly  small  and  that  as  a  producer  of 
revenue  the  load  is,  none  the  less,  worth  while.  The 
average  electric  truck  represents  a  connected  load  of 
about  6.9  kw.  Because  this  load  comes  on  during  the 
off-peak  period  between  10  p.m.  and  5  a.m.  it  produces 
no  problems  in  the  way  of  increased  generator  capacity. 


The  load  being  comparatively  small  but  long  and 
steady — about  six  continuous  hours  nightly — the  total 
monthly  kilowatt-hour  consumption  is  considerable. 

Chicago's  electric  vehicle  fleet,  large  as  it  is,  gives 
so  small  a  connected  load  that,  with  all  trucks  charging, 
the  load  can  hardly  be  distinguished  on  the  twenty-four- 
hour  load  curve.  Only  on  the  two  feeders  supplying  the 
two  largest  garages  is  the  load  noticeably  apparent.  Yet 
this  same  load  is  bringing  in  a  revenue  to  the  Common- 
wealth Edison  Company  of  approximately  $400,000 
annually. 

The  average  monthly  consumption  per  electric  vehicle 
in  Chicago  is  700  kw.-hr.  The  average  Chicago  residence 
consumes  34.3  kw.-hr.  per  month,  and  the  average  store 
or  commercial  customer  consumes  165  kw.-hr.  per  month. 
In  other  words,  the  electric  truck  uses  in  one  night 
almost  as  much  current  as  the  average  residence  uses  in 
an  entire  month,  with  the  very  great  difference  that  the 
truck  makes  its  demand  upon  the  central  station  when 
other  demands  are  minimum. 

Large  as  is  Chicago's  electric  truck  fleet,  compara- 
tively, it  is  only  a  small  proportion  of  what  it  might  be. 
Upon  a  conservative  estimate,  there  is  a  potential 
demand  for  35,000  electric  vehicles  in  the  Chicago  terri- 
tory. In  other  words,  only  about  11  per  cent  of  the 
possible  electric  truck  users  are  actual  users. 

A  study  of  electric  truck  applications  in  Chicago 
shows  that  certain  lines  of  business  particularly  have 
been  quick  to  turn  to  the  electric  delivery  truck.  Ninety- 
five  per  cent  of  the  electric  vehicles  sold  are  repeat 
orders,  which  is  one  explanation  for  the  large  number  of 
vehicles  owned  by  single  concerns.  Another  explanation 
is  that  economies  by  a  competitor  necessitate  similar 
economies  by  those  that  follow  the  same  line  of  business. 
The  Commonwealth  Edison  Company  has  carefully 
investigated   the   various   lines   of   business    and    their 
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Electric  Vehicles  Contribute  $400,000  to  the  Yearly  Revenue  of  the 
Commonwealth  Edison  Company,  Chicago 


THE  average  monthly  consumption  per  electric  vehicle 
is  700  kw.-hr.  as  compared  with  35  kw.-hr.  for  the 
average  residential  load  and  165  kw.-hr.  for  the  average 
commercial  installation.  An  average  of  installations 
shows  that  each  truck  represents  a  connected  load  of  6.9 
kw.,  which  is  low  compared  with  the  average  energy  con- 
sumption per  truck.  As  the  load  is  entirely  off  peak,  the 
business   is  very  attractive. 

According  to  conservative  estimates,  there  is  a  potential 


demand  for  35,000  electric  vehicles  in  Chicago,  although 
at  present  only  4,000  are  in  operation.  As  shown  in  the 
accompanying  table,  certain  lines  of  business  have  taken 
up  electric  transportation  more  extensively  than  others. 
Short-haul,  frequent-stop  work  such  as  that  for  the  depart- 
ment store  or  the  grocer  is  especially  the  field  of  the  "electric." 
Although  the  electric  vehicle  users  receive  a  low  off-peak 
rate,  still  the  total  yearly  revenue  is  $400,000.  More  than 
half  of  this  revenue  is  from  street  trucks. 


AVERAGE  .MONTHLY  ENERGY 
COXi^UMPTION  FOR  TRUCKS  LN 
DIFFERENT  LINES  OF  BUSINESS 

Size  of  Kw.-Hr. 

Truck  per 

But.iaes3                    (Capacity)  Month 

Wa.«tc-paper  collection 2    ton^  1.000 

5    tona  1.200 

Wholesale  hardware 3 J  tons  1.300 

Teaming,  short  hauls    5    tons  1,000 

Teaming,  short  hauU          ,  -  .      31  tont  1.200 

Ice  deUverj- 3}  tons  1.000 

5    tons  1,100 

Steel  delivery I  i  tons  600 

2    tons  1,000 

Wholesale  grocery 5    tons  1,200 

Wholesale  candv. .  .          ...      2    tons  750 

5    tons  850 

Retail  candy 1    tons  250 

Retail  fish  delivery 2    tons  800 

Pie  and  confectionerv 1     tona  350 

Bakeries J  tons  700 

Passenger  transfers  and  buses.  1 2  passengers      600 

22  passengers      700 

Laundries 7501b.  500 


BUSINESSES  IN  WHICH  USE  OF  ELECTRIC 

TRUCK  HAS  INCREASED 

PARTICULARLY 


Business 

Number  of 
Companies 

6 

6 

16 

- 

M 

Number  of 

Trucks 

131 

Breweries 

Central  station 

Coal  and  Ice 

Ice  cream  and  dairy. .  .  . 

33 

164 

40 

136 

448 

5 

Express   and    transport? 
tion 

91 
4 

Grocers,  confectioners..  . 

Laundries 

Restaurants,  caterers — 

152 
31 
15 

NUMBER  OF  ELECTRIC  VEHICLES: 

.WERAGE  ENERGY  CONSUMPTION. 

REVENUE  AND  MISCELLANEOUS 

DATA 

Number  of  electric  street  trucks 1,450 

Number  of  electric  passenger  cars 2,500 

Number  of  electric  industrial  trucks  and 

tractors 450 

Total  electric  vehicles 4.400 

Average  daily  energy  consumption,  per 
vehicle  (kw.-hr.) : 

Street  electric  trucks 30 

Pa.ssenger  electric  cars 10 

Industrial  truck  and  tractor 10 

.\pproximate  number   of  day£  vehicles 

are  used,   estimated 275 

Percentage  of  total  on  Commonwealth 

Edison  (Company's  service 90 

Average  cost  per  kw.-hr.  (cents) 2i 

Revenue: 

Street  trucks $239,250 

Passenger  cars 137,500 

Industrial  trucks  and  tractors 24,750 

Total  annual  revenue $40 1 ,500 


characteristics  so  that  .every  truck  sold  upon  its 
recommendation  represents  a  truck  well  placed.  Every 
repeat  order  is  economy  proved  and  satisfaction 
obtained.  The  ac- 
companying table  is 
indicative  of  the  di- 
versified lines  of 
business  in  which  the 
electric  vehicle  is 
multiplying  because 
of  its  economy.  This 
table  is  not  necessa- 
rily correct  to  date, 
because  the  past  few 
weeks  have  shown 
considerable  activity 
in  the  purchase  of 
"electrics."  One 
rather  significant 
fact  in  connection 
with  Chicago's  elec- 
tric truck  fleet  is  that 
the  lighter  class  of 
deliveries — those  of 
ice-cream  makers, 
bakeries,  laundries, 
etc. — have  made  es- 
pecially rapid  head- 
way during  the  last 
year.  For  example, 
one  year  ago  there 
were  t  h  i  r  t  y-f  our 
trucks  delivering  ice-cream  or  milk  for  seven  dealers. 
Today  there  are  136  trucks  owned  by  sixteen  dairy  and 
ice-cream  concerns.     Within  the  last   few  weeks  fifty 
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CONVENIENT    CHARGING    STATIONS 

AID  IN  DHTVELOPING  ELECTRIC 

VEHICLE  BUSINESS 


additional  trucks  have  been  ordered,  one  order  for 
twenty-five  being  placed  by  a  company  already  owning 
thirty-live  trucks.  Laundries  have  also  increased  the 
number  of  trucks  employed  for  their  deliveries,  the 
majority  of  laundries  appearing  to  find  the  i-ton  and 
7,500-lb.  (3,400-kg.)  trucks  best  adapted  to  their  needs. 
Eighteen  months  ago  three  laundries  were  operating  five 
trucks.     Today  eleven  laundries  own  thirty-one  trucks. 

Bakeries  consitute  another  class  of  large  user  of 
light  trucks,  there  being  moi'e  than  six  bakeries  with 
131  trucks  in  actual  use  at  the  present  time.  The 
Schulz  Baking  Company,  already  owning  forty-one 
trucks,  has  placed  an  order  within  the  last  few  weeks 
for  another  fifty-eight.  Even  with  these  pleasing  results, 
less  than  10  per  cent  of  the  Chicago  bakeries  that  could 
operate  electric  trucks  to  advantage  have  adopted  them. 

Ice  delivery  also  offers  the  electric  truck  a  good  field 
of  work.  The  energy  rate  is  minimum  as  the  majority 
of  the  trucks  are  charged  through  the  same  meter  as 
that  which  measures  the  energy  for  ice  making. 

Garage  Service  Feature  of  Truck  Development 

The  Commonwealth  Edison  Company  has  maintained 
a  garage  service  for  owners  of  electric  trucks  for  about 
three  years.  The  original  purpose  of  this  service  was  to 
relieve  the  truck  owner  of  the  responsibility  of  main- 
taining his  trucks  and  charging  the  battery.  The  com- 
pany has  three  large  garages,  one  at  Lake  View,  one  at 
Garfield  Boulevard  and  Lowe  Avenue  and  one  at  Morgan 
and  Adams  Streets.  The  first  two  of  these  are  used 
mostly  for  Commonwealth  Edison  Trucks.  The  latter 
was  built  expressly  to  serve  truck  owners  and  to 
encourage  the  use  of  electric  vehicles. 

This  garage  has  proved  so  successful  and  the  number 
of  trucks  now  in   use  on  the  west  side  has  increased 
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so  rapidly  that  there  is  a  waiting  list  of  almost  100 
trucks  that  cannot  now  be  accommodated  on  account  of 
lack  of  garage  space.  Originally  intended  for  about 
160  trucks,  the  garage  is  actually  housing  200.  There 
are  128  charging  plugs,  which  means  that  128  vehicles 
may  be  charged  at  one  time.  This  corresponds  to  a 
load  of  about  850  kw. 

For  its  garage  service  the  Commonwealth  Edison 
Company  charges  a  fixed  sum  for  garage  and  a  fixed  sum 
per  kilowatt-hour  furnished  the  truck  during  the  month. 
The  garage  service  comprises  housing,  washing,  oiling 
and  inspection  and  is  charged  for  at  the  rate  of  25  cents 
per  square  foot  of  space  occupied  per  truck.  The  energy 
rate  is  5  cents  per  kilowatt-hour.  Repairs  and  insurance 
are  not  included  in  the  garage  charge. 

Transportation  costs  for  the  different  lines  of  business 
have  been  quite  closely  determined  by  the  Common- 
wealth Edison  Company.  The  average  kilowatt-hours 
per  day  or  month  are  known  very  closely.  Therefore 
soliciting  custom  on  the  basis  of  purchased  garage 
service  is  simply  a  matter  of  definitely  stating  the 
monthly  cost.  This  ability  to  predetermine  the  economy 
of  the  electric  truck  has  been  an  immense  help  in  increas- 
ing the  electric  fleet.  Another  benefit  of  garage  service 
is  that  truck  owners  are  relieved  of  all  responsibility  in 
the  maintenance  of  their  trucks ;  they  can  buy  mainte- 
nance service  for  lower  cost  and  of  better  quality  than 
they  could  themselves  obtain. 

Charging  Facilities  Are  Well  Distributed 

A  generous  distribution  of  batterj'-charging  stations 
has  helped  the  growth  of  Chicago's  electric  fleet.  There 
are  at  present  thirty-seven  charging  stations  scattered 
advantageously  about  the  city,  the  number  and  location 
keeping  pace  with  the  increase  in  electric  vehicles. 
Twelve  out  of  the  thirty-seven  are  maintained  by  the 
Commonwealth  Edison  Company  at  its  various  sub- 
stations and  garages,  the  remaining  twenty-eight  being 
at  public  garages.  The  number  of  charging  stations 
compares  fairly  well  with  the  fifty-four  stations  existing 
in  New  York  City,  including  the  Bronx.  Daytime 
charging  is  an  infinitesimal  part  of  the  total  charging 
load.  In  the  main,  day-time  charging  is  employed 
because  a  truck  is  standing  idle  while  being  loaded  and 
unloaded  or  because  the  driver  is  eating  his  lunch.  The 
charge  is,  therefore,  merely  a  booster  charge  of  about 
one-half  hour's  duration  which  occurs  while  the  drop 
in  load  exists  on  the  central-station  system. 

Chicago's  central-station  company  has  never  adopted 
any  form  of  battery  rental  such  as  has  been  found  a 
great  incentive  to  the  use  of  the  electric  vehicle  in  Hart- 
ford, Conn.,  and  several  Eastern  cities.  Individual 
truck  owners  may,  however,  rent  batteries  from  a  com- 
pany maintaining  this  form  of  service.  At  the  present 
time  one  battery  company  is  renting  batteries  for  220 
commercial  trucks  and  800  passenger  cars.  In  the 
majority  of  cases  the  truck  owner  renting  batteries  has 
only  one  or  two  trucks,  although  in  one  case  a  fleet  of 
fourteen  trucks  is  involved. 

The  electric  vehicle  situation  in  Chicago  at  the  pres- 
ent time  is  such  that  the  central  station  and  truck 
manufacturers  by  close  co-operation  have  developed  a 
fleet  of  trucks,  tractors  and  passenger  cars  that  are 
proving  the  economies  claimed  for  them.  Generous 
charging  facilities,  the  prospect  of  sufficient  garage 
facilities,  close  harmony  between  the  various  interests 
concerned  and  satisfied  users  all  combine  to  encourage 
the  much  wider  use  of  electric  vehicles  from  now  on. 


Unprofitable  Rural  Business 

Avoiding  Extensions  that  Will  Not  Produce  Revenue 
— Irrigation  Business  Points  the  Way — Mistakes 
in  Handling  This  Business 

THE  irrigation  rate  schedules  in  use  on  the  Pacific 
Coast  are  worthy  of  consideration  in  the  rural  rate 
problem  of  the  East  and  Middle  West,  particularly  in 
their  provisions  guarding  against  unprofitable  business. 
The  rates  cannot  in  general  be  applied  directly  to  the 
rural  service  of  the  sections  east  of  the  Rocky  Moun- 
tains and  particularly  not  to  the  problem  in  the  sections 
east  of  the  Missouri  River,  where  no  irrigation  of  any 
character  exists.  This  is  because  the  consumption  of 
one  irrigation  customer  may  equal  the  consumption  of 
several  consumers  such  as  may  be  found  on  the  I'ural 
lines  of  the  Eastern  and  Middle  Western  companies. 
The  service  feature  will  therefore  be  much  more  promi- 
nent in  the  Eastern  rural  business  rate  than  it  is  in  the 
irrigation  rate. 

There  are  a  number  of  factors  in  the  two  classes  of 
business  that  are  common,  as  follows: 

1.  Distribution  to  the  consumers  is  scattered  over 
large  areas. 

2.  Loads  are  light  and  investment  per  customer  is 
high  as  compared  with  the  ordinary  run  of  city  or  town 
business. 

3.  Operating  and  maintenance  problems  are  intensi- 
fied by  the  long  distances  that  must  be  covered  in 
reading  meters,  correcting  service  troubles  and  handling 
routine  maintenance. 

4.  Unlike  the  larger  portion  of  city  business,  the 
irrigation  business,  especially  at  the  inception  of  a  new 
project,  offers  only  a  small  ratio  between  cost  of  con- 
struction and  annual  revenue.  It  is  usually  a  struggle 
to  produce  enough  revenue  from  a  new  project  to  insure 
the  payment  of  the  operating  and  fixed  charges,  and  in 
the  past  many  extensions  that  have  been  made  on  what 
was  considered  a  sufficient  basis  of  revenue  have  proved 
losing  ventures. 

5.  The  future  growth  of  the  business  is  at  a  slow 
rate,  and  the  expenditure  of  money  that  must  wait  for 
the  addition  of  business  before  it  can  earn  a  return 
must  be  undertaken  with  extreme  caution.  At  the  same 
time  extensions  must  be  made  in  such  a  manner  that 
future  growth  can  be  handled  without  unnecessary 
scrapping  of  investment. 

The  accompanying  table  gives  a  comparative  state- 
ment of  the  main  features  of  a  few  of  the  Pacific  Coast 
irrigation  schedules.  The  item  of  primary  importance 
to  the  manager  interested  in  rural  service  is  the  require- 
ment as  to  ratio  between  investment  and  yearly  revenue. 
In  every  case  there  is  a  definite  return  in  the  way  of 
yearly  revenue  specified  in  the  schedules.  The  consumer 
in  most  cases  can  advance  enough  money  to  keep  the 
company  investment  to  this  ratio.  Refunds  on  various 
bases  are  made,  but  in  general  these  refunds  are  not 
made  until  there  is  a  growth  in  business  that  will  pro- 
duce a  revenue  on  the  investment  represented  by  the 
refund  to  the  original  consumer.  This  is  necessary  to 
protect  the  company  against  the  assumption  of  an 
investment  on  which  no  return  can  be  secured.  One  of 
the  early  errors  on  many  of  the  extensions  was  the  mak- 
ing of  an  agreement  with  the  consumer  for  refunds  of 
money  advanced,  on  the  assumption  that  immediate 
future  growth  of  the  business  would  care  for  the  com- 
pany  investment.      The    almost    unanimous    experience 
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was  that  the  growth  was  not  realized  and  the  company 
was  the  loser,  the  loss  in  many  cases  having  to  be  made 
up  by  other  classes  of  service.  The  same  mistake  has 
been  made  in  many  Middle  Western  projects,  either 
directly  by  the  refund  of  money  advanced  for  construc- 
tion purposes  or  by  requiring  the  consumer  to  purchase 
company  securities  on  which  the  regular  rates  of  return 
are  paid  without  making  certain  that  the  revenue  from 
the  business  was  on  a  proper  basis. 

The  return  on  the  investment  must  be  included  in  the 
rate  unless  the  consumer  advances  the  money  and  car- 
ries his  own  interest,  as  in  the  case  of  the  plan  in  use 
among  a  number  of  Wisconsin  companies.  (Electrical 
World,  Dec.  18,  1920,  page  1205.)  The  provision  of  a 
proper  ratio  between  the  cost  of  an  extension  and  the 
yearly  revenue  that  it  must  produce  is  a  rather  difficult 
problem  and  may  vary  in  different  localities.  The  ratio 
in  the  cases  under  study  will  be  found  to  vary  from 
three  to  one  to  one  to  one.  There  is  an  open  question 
as  to  whether  there  is  any  variation  in  costs  that  would 
account  for  this  large  variation  of  the  ratio.  This 
points  to  the  necessity  for  careful  study  of  the  costs  of 
service  to  determine  what  ratio  is  necessary  to  give  an 
adequate  return  on  the  investment  after  all  operating 
expenses  are  paid,  or,  stated  in  another  way,  how  many 
kilowatt-hours  must  be  sold  at  a  given  profit  per  kilo- 
watt-hour to  pay  the  fixed  charges.  It  is  doubtful 
whether  this  method  of  protection  can  be  employed  on 
the  problem  in  the  Middle  and  Eastern  States  because 
of  the  very  small  volume  of  energy  sold,  but  its  use 
indicates  one  method  that  can  be  profitably  studied  as 
it  is  not  at  all  impossible  that  the  development  of  the 


RURAL  CUSTOMER  REQUIREMENTS  THAT  SAFEGUARD  INVEST- 
MENTS AND  WEED  OUT  UNDESIRABLE  BUSINESS 

Co.  Ratio  Yearly  Policy  Where  Ratio  Is  Effect  on  Rates  if 

No.      Revenue  to  Cost  Less  than  Required         Customci  Aiakes  .\dvance 

1  One  to  one Customer     advances    Refund    of    one-third    of 

enough  to  make  re-        monthly  bills  for  period 

Quired  ratio of  five  years;      depend 

on  judgment,  to  avoid 
extensions  that  will  not 
make  adequate  return 
if  customer  advances 
part  cost 

2  Revenue       75       per      Customer  advances  None 

cent  of  cost ,           enough  to  make  re- 
quired ratio 

3  Re.'enue      one-third      Where    less    than    337    Where  customer  advances 

of  cost per    cent    and    more  cost,  refund  is  m.-ide  at 

than  20  per  cent  cus-  rate   of    20   per   cent   of 

tomer   may    (a)    ad-  monthly  bills.       If  new 

vance  cost  of  exten-  business    is    connected. 

£ion,     (/')     construct  immediate     refund      of 

enough   of  extension  such  portion  as  is  justi- 

to  bring  revenue  to  fied  is  made,  or  if  reve- 

337  per  cent,  or  (c)  nue   is   guaranteed    the 

guar.antee     337     oer  guarantee  is  reduced, 

cent  revenue 

4  One  to  one Customer  may  advance  Refund  made  as  increa.sed 

part  of  cost  or  build        business  connected  war- 
part  of  extension ....         rants. 

5  Fixed    ratio    varied      Customer  may  advance    Refund  at  rate  of  20  per 

to    meet   financial  cost  of  extension cent  of  monthly  bills. 

ami  power  condi- 
tionj  on  s>-3tem. . . 

6  Revenue      one-third      Customer  may  advance    Refund      when      revenue 

of  cost part  of  cost from  line  warrants. 

7  Revenue    must    pay      Customer  may  advance    Refund      when      revenue 

operating  expense,  partofco*t from  line  warrants. 

interest,  depreci.a- 
tion  at  10  per  cent 
and  8  per  cent  on 
investment. 

ADDITIONAL  PROVISIONS 

Company  No.  ] — C'ompany  has  two  schedules,  one  prox-iding  a  low  kilowatt- 
hour  rate,  in  addition  to  fixed  charge,  and  guaranteeing  maximum  cost  per  horse- 
power for  irrigation  season,  .\lternate  provides  kilowatt-hour  rate  only,  with 
maximum  cost  guarantee.  Cu.stomer  guarantees  mimmura  revenue  per  horse- 
power. 

Company  No.  2 — Five-year  contract  backed  by  cash  deposit  or  lien  on  land. 

Company  No.  5 — Cu-stomcr  required  to  furnish  own  tap  hnes  on  own  property. 
No  refund  on  this  cost. 

Company  No.  7 — Customer  must  own  distribution  laterals  from  point  of 
delivery.  _  .\pplies  where  consumer  has  several  points  of  uti'ization,  such  as  a 
common  irrigation  situation. 


rural  business  may  provide  greater  demands  for  energy 
due  to  the  development  of  apparatus  for  use  on  the  farm 
and  the  education  of  the  farmer  to  a  wider  use  of  power 
in  his  work. 

Another  interesting  feature  of  the  irrigation  situa- 
tion is  that,  with  fully  as  much  pressure  for  service  and 
as  much  chance  for  the  development  of  rural  utilities, 
there  has  been  no  tendency  toward  the  formation  of 
such  bodies.  Some  companies  require  the  consumers 
to  own  and  maintain  all  taps  from  the  main  line  to  their 
premises  that  are  on  the  consumers'  property.  Some 
companies  have  also  required  the  consumers,  to  own 
their  own  transformer  equipment.  This  practice  in 
some  cases  has  been  abandoned  because  the  presence  of 
a  large  body  of  equipment  on  the  system  owned  by 
private  individuals  has  been  found  embarrassing  in 
handling  maintenance  and  the  changing  service  condi- 
tions that  are  normal  on  any  system. 

The  principal  mistakes  in  the  irrigation  field  in  past 
years  have  been  due  to  overenthusiasm  in  the  viewpoint 
of  central-station  men  as  to  the  rapidity  of  growi;h  of 
the  business  and  to  failure  to  consider  fully  enough  the 
eflfect  on  a  system  of  business  that  gave  a  load  on  the 
system  of  only  six  months  or  less.  Part  of  the  lack  of 
consideration  has  been  due  to  the  pressure  from  the 
community  for  a  service  that  was  and  is  vital,  because 
in  most  of  the  western  sections  of  the  country  agri- 
cultural pursuits  are  impossible  without  irrigation. 
While  pressure  for  the  same  reason  is  not  felt  in  the 
states  farther  east,  it  seems  apparent  from  developments 
of  the  past  two  or  three  years  that  pressure  just  as 
insistent  is  developing.  The  danger  of  overenthusiasm 
in  the  problem  of  the  Middle  West  and  East  is  probably 
not  so  great  as  in  the  earlier  irrigation  problems,  since 
financial  stringency  and  the  absorption  of  facilities  by 
war  conditions  have  combined  to  retard  the  taking  of 
the  offered  business.  This  condition,  however,  brings 
a  tendency  in  many  quarters  to  ignore  the  problem  en- 
tirely as  of  too  little  consequence  in  comparison  with 
other  demands  made  on  the  central  station.  With  the 
pressure  for  rural  service  growing  greater,  there  is 
danger  in  the  ignoring  of  the  problem  too  long  and  a 
possibility  of  the  repetition  of  the  mistakes  made  in  the 
irrigation  field  under  the  demands  of  the  public  for 
service.  The  safeguards  that  have  been  thrown  about 
the  irrigation  schedules  to  guard  against  unwise  invest- 
ment are  those  developed  from  rather  unpleasant  experi- 
ence, and  while  they  may  not  be  followed  in  form  in  the 
present  rural  problem,  they  must  be  repeated  in  sub- 
stance. 


High-Power  Radio  Station  for  Switzerland 

BY  SEPTEMBER  next  the  Marconi  Radio  Station, 
Ltd.,  of  Switzerland  must  have  a  high-power  radio 
station  installed  and  in  service  near  Muenchenbuchsee, 
in  the  Canton  of  Berne,  according  to  the  Swiss  General 
Telegraph  Bureau,  which  has  now  submitted  a  report 
including  the  following  details,  which  are  to  be  em- 
bodied in  the  contract:  The  station  must  have  a 
sending  range  of  2,000  m.  at  least,  which  means  a 
so-called  continental  station.  The  dui-ation  of  the  con- 
cession will  be  for  twenty-five  years.  Only  Swiss  will 
be  employed,  and  all  equipment  and  material  required 
must  be  purchased  of  Swiss  manufacturers.  According 
to  the  proposed  contract,  the  federal  government  may 
at  any  time,  if  the  security  and  order  of  the  country 
should  demand  it,  seize  the  station. 
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Use  of  Several  Conductors  in  One  Conduit 
Reduces  Current  Capacity 

Formula  Suggested  to  Calculate  Current  per  Conductor  for  Any  Number  of  Con- 
ductors per  Conduit  —  Test  Basis  of  Tables  for  Various  Sizes  and  Numbers  of 
Conductors  per  Conduit — Tables  Showing  Reduction  of  Current-Carrying  Capacity 

By  HENRY  C.  HORSTMANN*  and  VICTOR  H.  TOUSLEYf 

TESTS  relative  to  the  heating  of  conductors  in 
conduit  pipe  were  conducted  in  1918+  the  re- 
sults of  which  were  published  in  installments 
in  the  Electrical  World  shortly  thereafter. 
All  the  tests  were  made  with  three  conductors  in  the 
same  pipe,  all  three  carrying  the  same  current.  While 
the  results  so  obtained  fit  the  severest  working  condi- 
tions to  which  a  three-phase  system  can  be  subjected, 
they  will  be  more  or  less  erroneous  when  applied  to  four- 
wire,  two-phase  systems,  to  three-wire  systems  provided 
with  neutral  wire  carrying  normally  no  current,  and  to 
the  regular  two-wire  systems,  as  well  as  to  wires  run  in 
parallel.    The  latter  case  especially  requires  attention. 

It  is  well  known  that  the  carrying  capacity  per  cir- 
cular mil  given  by  the  National  Electrical  Code  is  much 
greater  for  small  wires  than  for  the  larger  ones,  there 
being  actually  a  ratio  of  about  six  to  one  between 
the  carrying  capacity  of  a  No.  14  wire  and  that  of 
a  1,000,000-cii-c.mil  cable.  In  this  fact  lies  a  great 
temptation  for  the  economically  inclined  to  save  copper 
by  running  two  smaller  wires  in  parallel  instead  of  a 
larger  one  of  the  same  capacity.  The  tables,  ^'or 
instance,  allow  six  400, 000-circ.mil  cables  to  carry  the 
same  current  in  the  same  conduit  required  for  three 
1,000,000-circ.mil  cables.  This  is  an  increase  of  20 
per  cent  in  resistance  without  any  change  in  other  con- 
ditions, hence  considerable  added  heating  must  result. 
Obviously,  it  would  be  too  tedious  and  expensive  to 
carry  out  a  complete  set  of  tests  of  several  hundred 
combinations  of  wire  similar  to  those  described  before, 
and  it  was  thought  that  such  complete  tests  would  not 
be  necessary  if  the  following  theoretical  considerations 
should  prove  approximately  true.  It  is  a  reasonable 
assumption  that  the  temperature  rise  in  any  number  of 
conductors  contained  within  a  given  conduit  pipe  is 
proportional  to  the  watts  lost  in  the  conductors,  the 
watts  lost  representing  the  energy  transformed  into 
heat.  If  this  assumption  proves  correct,  it  will  be  pos- 
sible to  determine  the  permissible  amperage  of  any 
number  of  conductors  in  conduit  by  the  formula 
/  =  \/W/rn,  in  which  W  stands  for  the  watts  lost  in 
one  set  of  conductors,  r  is  the  resistance  of  one  of  the 
conductors  in  question  and  n  the  number  of  wires  con- 
sidered. 

In  order  to  ascertain  the  correctness  of  these  assump- 
tions, tests  were  made  by  the  Commonwealth  Edison 
Company,  comparing  the  heating  caused  in  fifty-seven 
No.  14  conductors  each  carrying  7.38  amp.  with  that 
in  three  No.  4.  0  cables  each  carrying  225  amp.     It  was 


35 

1    1 

1 

*- 

^ 

34 

,/- 

^ 

32 

> 

/^ 



JO 

/ 

<r 

^ 

P^ 

28 

/ 

/ 

y 

26 
24 

15 

/ 

/ 

D 

—  D 

/ 

/ 

C 

— 

°22 

j 

'/ 

^ 

^ 

V 

i^ 

X 

IS 

/ 

Curve  ^ 
SIN!  14  R.C.  Wires  in  Z-'/z 
black  enameled  conc/urt. 
Current  -  736  amperes. 

Curve  B 
J  H?4/0  cables  in  2-'/z" 
black  enameled  conduif. 
100  %  load  -  22S  amfxres. 

Curve  C 
3  NS 4/0  cables   m  Z'/{ 
black  enameled  conduit. 

1 

12 

10 

8 

e 

4 
2 

/ 

/ 

// 

/ 

11/ 

T 

Two  sections  were  connected 

in  series.  One  section  disconnected 

22  amperes. 

•Department  o(  Gas  and  Electricity,  Chicago. 

tChief  electrical  inspector  Department  of  Gas  and  Electricity. 
Chicago. 

tConducted  by  the  Commonwealth  Edison  Company  at  the 
request  of  the  Department  of  Gas  and  Electricity  of  Chicaco. 
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Time  -  ninutes 
FIG.   1 — ACTUAL  HEATING  OF  RUBBER-COVERED  WIRE  AND  CABLE 

IN  CONDUIT 
Theoretically  A  and  B  should  coincide,  while  C  should  rise  to  D-D 

calculated  that  the  watts  lost  in  both  cases  would  be 
the  same  and  the  temperature  rises  should  therefore  be 
about  equal.  A  test  was  also  made  comparing  the  heat- 
ing effect  of  three  No.  40  conductors,  one  of  which  was 
carrying  no  current,  with  three  conductors  of  the  same 
size  all  of  which  were  carrying  current.  The  results 
are  given  in  Fig.  1  by  the  three  curves  A,  B,  and  C. 
Theoretically  the  curves  A  and  B  should  be  identical 
and  C  should  have  risen  to  D.  But,  as  we  shall  see 
further  on,  there  are  many  factors  not  thoroughly 
known  which  make  accuracy  impossible.  It  is  thought, 
however,  that  the  results  are  close  enough  to  warrant 
the  use  of  the  formula  first  suggested,  at  least  until 
something  better  is  known. 

In  determining  the  carrying  capacity  of  combinations 
of  wires  not  actually  tested  it  was  thought  best,  first  of 
all,  to  fix  upon  the  heat-dissipating  power  of  the  dif- 
ferent sizes  of  conduit.  In  order  to  do  this  the  carrying 
capacities  which  it  was  estimated  would  bring  all  con- 
ductors to  the  same  temperature  were  used  as  a  basis 
to  compute  the  wattage  dissipated  in  the  various  sizes  of 
ccnduit.     To  show  the  distinction,  the  National  Elec- 
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trical  Code  current  recommendations  are  given  in  col- 
umns at  the  left  and  the  estimated  carrying  capacities 
in  adjoining  columns  of  Tables  I  and  II. 

The  method  used  to  determine  finally  the  wattage- 
dissipating  capacity  of  the  different  sizes  of  conduit  is 
explained  by  Fig.  2.  At  the  bottom  are  the  conduit  sizes, 
each  below  a  certain  line.  In  the  same  vertical  line  are 
the  various  sizes  of  wire  tested  in  pipe  of  that  size. 
The  height  of  the  points  measured  from  the  base 
indicates  the  wattage  that  was  dissipated  in  a  given 
conduit  by  a  given  size  of  wire.  It  will  be  noted  that 
there  is  a  considerable  variation.  The  wattage  dissipa- 
tion corresponded  in  each  case  with  a  temperature  rise 
of  32  Fahr.  (20  C.)  in  the  conductors.  The  variations 
were  probably  caused  by  the  fact  that  in  some  cases  the 
wire  actually  tested  was  in  contact  with  the  pipe  while 
in  others  it  may  have  been  lying  on  top  of  the  other 
two  wires.  In  other  cases  differences  in  the  thickness  of 
insulation  affected  the  results,  and  in  still  more  cases 
the  relative  space  occupied  in  the  conduit  varied.  Since 
in  practice  such  variations  will  always  be  met,  it  is  as 
well,  if  not  better,  that  they  should  be  mentioned  here. 

The  curve  given  in  Fig.  2  forms  the  basis  from  which 
all  of  the  carrying  capacities  in  the  accompanying  tables 
have  been  computed.  The  curve  has  been  run  rather 
low  in  order  that  the  figures  obtained  might  be  quite 
safe  to  be  used  in  practice.  No  wires  were  tested  in 
5-in.  and  G-in.  (12.5-cm.  and  15-cm.)  conduit,  the  curves 
in  reference  to  them  being  extended  in  a  direction  sug- 
gested by  the  lower  part  of  it.     The  numbers  of  wires 
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Conduit    Sizes 

KIG.   2 — WATTAGE-DISSIPATING  CAPACITY  OF  VARIOUS  SIZES 

OF  CONDUIT 

The    curve    drawn    as    an    average    through    the    points    is    ba.sis 
of  the  carrying  capacity  given  in  Tables  I  and  II. 

given  in  the  tables  as  permissible  in  the  various  sizes 
of  conduit  are  calculated  to  occupy  about  40  per  cent  of 
the  space  in  the  conduit. 


TABLE  I— EFFECT  OF  USING  SEVERAL  CONDUCTORS 
IN  ONE  CONDUIT 

Comparison  of  estimated  and  National  Electrical  Code  current-carrying  capaci- 
lies  per  c:)nduotor  for  from  one  to  six  CJndutora  in  the  same  conduit.  Wires 
calculated  to  occupy  about  40  per  cent  of  space  in  o  ^nduit. 
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TABLE  II— REDUCTION  OF  CURRENT-CARRYING  CAPACITY 
CAUSED  BY  USING  SEVERAL  CONDUCTORS  IN  ONE  CONDUIT 

Comparison  of  estimated  and  National  Electrical  Code  current-carrj-ing  capaci- 
ties per  conductor  when  different  sizes  and  different  numbers  of  conductors  are 
used  ia  conduit  from  1  in.  to  6  ia.  in  diameter. 

•o  MO.  y.^d 

r,i'fc---    Efcw                , , Conduit  Sizes  (In.)  . 

B.  &S.    ".=«  o.  -SJ^o. 

Gage      2:^5  w"d                    I       U     U  2  24  3     3!  4      44      5       0 

14           15       17     No.  wires    10     17     24  40  57  88  118  151    190  237  342 

Amp.  10       87665  4. 54444 

12           20       22     No.  wires      8     14     19  32  46  72     97  123   155   193  280 

Amp.            1411      10  9  8  765  6       6       65 

10           25       27     No.  wires..        11      15  25  36  55     85  96  120   150  216 

Amp.    ..16  15  12  11  10   9  9  8  5   8  7  5 

8     35   36  No.  wires..    9  12  20  29  45  61  78  98  123  177 

Amp.    ...   22  21  18  16  14  13  12  12  11   10 

6     50   52  No.  wires 9  13  21  28  36  45  56  81 

Amp 33  30  26  24  23  22  22  20 

5     55   56  No.  wire,* 88  II  18  24  31  39  49  71 

Amp     40  37  31  30  30  28  27  24 

4     70   64  No.  wires 7  10  16  21  27  34  43  62 

Amp 48  43  37  35  33  32  31  28 

3     80   82  No.  wires 9  14  19  24  31  38  56 

Amp                  52  45  42  39  38  37  33 

2     90   90  No.  wire; 8  13  17  22  28  35  50 

Amn 62  52  49  46  45  43  40 

I     100   96  No.  wires 10  13  17  21  27  39 

Amp 67  63  59  58  55  51 

0           125      no     No.  wires 8  11  15  19  23  34 

Amp 84  78  71  69  67  61 

00    150  130  No.  wires 7  10  13  16  20  29 

Amp     101  91  85  84  81  75 

000    175  150  No.  wires ,?.'!, if  \l  l\ 

Amp      114  103  101  99  90 

200,000  200  175  No.^wires ...  ...  ...  ,,\  ,,l  ,\l  ,\\  ,1] 

0000   225  180  No.^wires...  ...  ......  ...  ...  ,,l   ,^,   ,^2   u\   U<^ 

250.000  240  205  No.  wires 8  10  12  18 

Amp 149  145  143  130 

300,000  275  238  No.  wires ,,5,i9,Is 

Amp I?9   I"   155 

400,000     325     290     No.  wires ,,^,o?,Jii 

Amp.     219  221  203 

500,000  400  345  No.  wires ,,?,!? 

Amp ^''   ^^o 

600,000     450     390     No.  wires ' 

Anip 285 

700,000     500     430     No.  wires ,,? 

Amp 321 

800,000     550     465     No.  wires ' 

Amp 5'" 
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Regulations  Governing  Development  of 
Water  Power  in  Japan* 

Methods  of  Making  Applications — Features  of  Concessions — Limitations  Imposed 
— State  Governors  Have  Power  to  Alter  Designs  and  Rescind  Concessions — Basis 
of  Calculations  Required — Electric  Companies  Have  Right  of  Eminent  Domain 


WITH  the  federal  water-power  act  "on 
trial,"  so  to  speak,  in  this  country,  water- 
power  regulations  in  other  nations  as- 
sume a  special  interest.  Since  Japan  has 
had  an  imperial  water-power  law  in  effect  for  many 
years  now  the  general  procedure  in  that  country  will 
be  related.  This  information  is  not  presented  as  serving 
to  indicate  the  regulation  or  procedure  that  should  exist 
in  this  country,  although  the  regulations  of  the  Japanese 
government  have  numerous  merits,  such  as  giving  hydro- 
electric companies  the  right  of  eminent  domain  and  dis- 
couraging illegitimate  promotion  schemes  by  the  com- 
pleteness of  information  required  in  the  application  and 
the  limitations  set  on  time  of  starting  and  completing 
developments.  Another  interesting  feature  of  the  Japa- 
nese regulations  is  that  they  tend  to  amass  a  central 
compilation  of  data  on  drainage  areas,  stream  flows, 
geology,  rainfall  and  estimated  construction  costs  that, 
if  properly  checked  and  verified,  should  be  helpful  in 
future  developments. 

While  an  electric  company  in  Japan  has  almost  un- 
limited privileges  in  connection  with  the  properties  of 
others,  unfair  or  unnecessary  occupation  of  private 
property  is  held  in  check  by  the  damages  which  are  as- 
sessed against  electric  companies  for  such  aggression. 
Probably  the  greatest  single  deterrent  to  water-power 
development  in  the  Island  Empire,  however,  is  the  wide 
scope  of  authority  given  the  state  or  ken  governor  in 
altering  designs  and  rescinding  concessions. 

In  the  past,  however,  no  abuse  of  this  power  has  been 
experienced  by  the  holders  of  water-power  concessions 
and  it  is  possible  that  this  feature  of  the  law  may  be 
modified  in  the  near  future. 

Aside  from  what  bearing  they  may  have  on  our  own 
water-power  problems,  the  following  regulations  and 
requirements  should  be  particularly  helpful  to  engi- 
neers or  organizations  interested  in  securing  Japanese 
water-power  concessions. 

In  Japan  the  ovraership  of  all  water-power  is  vested 
in  the  imperial  government.  A  development  may  be 
made  only  after  a  license  or  concession  has  been  se- 
cured from  the  government.  In  granting  such  a  con- 
cession the  government  always  reserves  the  right  to 
rescind  it  at  the  expiration  of  the  initial  term  or  at 
any  time,  if  it  should  be  considei-ed  necessary  to  do  so 
in  the  interest  of  the  public.  Any  group  of  individuals 
may  make  application  for  the  use  of  undeveloped  water- 
power.  In  case  two  or  more  applications  are  filed 
for  the  same  power  site,  the  government  in  granting 
concessions  takes  into  consideration  the  priority  of  ap- 


*This  Eft'ticle  has  been  compiled  from  information  and  data  fur- 
nished by  Charles  B.  Hawley,  Consulting  Engineer,  Washington, 
D.  C.  who  has  had  occasion  to  investigate  all  water  powers  of  any 
size  in  Japan.  Mr.  Hawley  has  had  exceptional  opportunities  to 
study  regulations  governing  water-power  development  in  Japan  in 
connection  with  the  preparatien  and  negotiation  of  sevei-al  ap- 
plications to  the  imperial  government  for  water  power  concessions. 


plication,  the  purpose  for  which  the  power  is  to  be 
used  and  also  the  general  ability  of  the  applicant  to 
construct  and  maintain  a  satisfactory  development. 

In  applying  for  water-power  privileges  two  separate 
documents  must  be  prepared — one  for  the  Department 
of  Communications — the  other  for  the  Home  Depart- 
ment. The  two  applications  contain  substantially  the 
same  general  information,  but  the  Department  of  Com- 
munications requires  more  detailed  information  re- 
garding the  commercial  features  of  the  enterprise.  The 
Home  Department  is  more  concerned  with  the  features 
of  construction  and  the  methods  used  to  determine  the 
effect  of  these  structures  on  flood  control,  irrigation 
and  other  interests  of  the  people. 

Applications  for  water-power  privileges  must  be  filed 
with  the  governor  of  the  ken  or  state  in  which  the 
water-power  is  located.  Negotiations  must  then  be 
carried  on  with  the  public  officials  in  the  immediate 
vicinity  of  the  power  site  and  with  the  governor  of 
the  state.  Such  negotiations  include  procuring  agree- 
ments with  the  local  people  concerning  the  various  com- 
munity interests,  such  as  logging,  flshing,  irrigation, 
navigation  and  the  customary  use  of  hot  springs  along 
the  river  for  pleasure  or  health  resorts.  It  is,  how- 
ever, unnecessary  to  purchase  any  riparian  rights,  as 
the  required  property  can  be  acquired  after  the  con- 
cession is  obtained  either  by  direct  purchase  or  by 
virtue  of  the  right  of  eminent  domain  conferred  with 
the  concession. 

When  tentative  agreements  have  been  reached  re- 
garding all  the  various  local  interests,  and  when  the 
state  authorities  have  given  consent  to  the  project,  the 
governor  signs  the  application  and  forwards  it  to  the 
central  government.  If  the  ministers  of  the  Depart- 
ment of  Communications  and  the  Home  Department 
approve  the  application,  a  concession  is  then  granted 
in  accordance  with  the  usual  terms.  Ordinarily  two 
years  or  more  are  required  to  complete  all  these  negotia- 
tions and  satisfy  the  requirements  of  all  concerned. 

The  application  to  the  Department  of  Communica- 
tions should  be  accompanied  by  a  letter  of  transmittal 
addressed  to  the  governor  of  the  state  in  which  the 
river  is  situated.  The  letter  should  request  permis- 
sion to  use  the  water  power  and  should  contain  a  very 
brief  description  of  the  proposed  development.  It 
should  also  state  the  purpose  for  which  the  power  is  to 
be  used.  The  letter  should  be  dated  and  signed  by 
all  the  promoters  of  the  enterprise.  A  typical  form 
of  application  to  the  Department  of  Communications 
follows : 

I. — General  statement,  including: 

1.  Names  of  the  promoters  with  their  addresses,  titles, 
ranks  and  business  affiliations. 

2.  Proposed  use  of  the  water  power  and  the  length  of 
time  requested.  •      > 
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3.  District  in  which  the  power  will  be  used. 

4.  Total  power  developed,  in  kilowatts. 

II. — General  description  of  the  water-power  development, 
including: 

1.  Name  of  the  river  and  location  of  the  various  con- 
struction features,  such  as  dam,  power  house,  etc. 

2.  Statement  giving  the  quantity  of  water  to  be  used 
and  explaining  in  a  general  way  the  conditions  which  have 
a  bearing  on  the  utilization  of  water  for  power  purposes. 
This  statement  will  discuss  the  amount  of  water,  if  any, 
required  for  navigation,  logging,  irrigation  and  fisheries. 

3.  Effective  head  at  the  waterwheels  (with  computation 
sheets). 

4.  Theoretical  horsepower  developed  (with  computation 
sheets). 

5.  Map  showing  the  general  plan  of  development. 

6.  Topographical  maps  prepared  from  preliminary 
surveys. 

7.  General  explanation  of  the  construction  works.  This 
will  require: 

(a)  General  statement  of  the  entire  scheme  of  de- 
velopment. 

(b)  Detailed  description  of  the  dam. 

(c)  Detailed  description  of  the  intake. 

(d)  Detailed  description  of  the  conduit  (with  com- 
putation sheets  showing  the  loss  of  head  in  the  conduit). 

(e)  Detailed  description  of  the  surge  tank,  if  any. 

(f)  Detailed  description  of  the  penstocks. 

(g)  Detailed  description  of  the  power  house  and  tail- 
race.  This  statement  will  also  list  the  principal  equip- 
ment in  the  power  house. 

III. — Statement  regarding  the  hydrology  of  the  river, 
giving: 

1.  Drainage  area  with  maps  and  computations  by  which 
it  has  been  figured. 

2.  Statement  of  the  character  of  the  drainage  area, 
giving,  in  percentages  of  the  whole,  forested  areas,  cleared 
areas  and  improved  lands.  Other  features  of  the  drainage 
area  should  be  discussed,  such  as  the  general  topography 
and  the  geology.  It  is  also  necessary  to  state  what  crops 
are  raised  on  the  improved  lands. 

3.  Rainfall  of  the  district  with  tables  giving  available 
precipitation  records. 

4.  Statement  of  what  stream  gagings  have  been  made 
on  the  river;  a  resume  of  stream-flow  records,  including 
the  maximum  flood  of  record,  the  normal  yearly  flood,  the 
average  annual  run-oflf,  the  minimum  daily  stream  flow, 
the  minimum  ten-day  flow  and  the  minimum  sixty-day 
stream  flow. 

5.  If  the  gaging  station  on  this  river  is  not  in  the 
immediate  vicinity  of  the  proposed  water-power  develop- 
ment, the  stream-flow  records  given  in  item  4  should  be 
corrected  for  diff'erence  in  the  drainage  areas  at  the  gag- 
ing station  and  the  intake  of  the  development. 

6.  Geology  of  the  section  of  the  river  to  be  developed 
with  a  complete  description  of  the  dam  site  and  the  power- 
house site. 

ly. — Estimated  cost  of  the  development.  [This  will  in- 
clude all  rainfall  and  stream-flow  records  available,  as  well 
as  the  computation  sheets  used  in  determining  the  size  of 
the  tunnel,  the  effective  head  on  the  turbines,  the  theoretical 
horsepower  developed,  depth  of  water  on  the  crest  of  the 
dam  during  flood  and  the  flood  back-water  curve  above 
the  dam. — Ed.] 

Features  of  Typical  Concessions 

Certain  features  of  the  water-power  concessions 
granted  by  the  Japanese  government  are  peculiar  as 
well  as  interesting  and  are  given  below: 

V. — Grantees  shall  file  all  applications  for  permission  to 
start  actual  construction  work  within  six  months  from  the 
day  following  the  granting  of  this  concession.  The  appli- 
cations shall  be  filed  with  the  governor.  [Instructions  re- 
garding scale  of  drawings,  changing  design,  precautions  to 
prevent  erosion  and  slides,  fish  ladders,  etc.,  follow  in  actual 
concession. — En.] 

VI. — Whenever  a  change  in  the  design  is  essential  for  the 
protection  of  the  public  interest  the   Governor  may  order 


such  alterations  to  be  made.  [Articles  XI,  XII,  XIII, 
XVIII  and  XXIV  give  more  specific  applications  of  this 
principle. — Ed.] 

VII. — The  grantees  shall  start  actual  construction  work 
within  one  month  after  obtaining  the  grant  as  set  forth  in 
Article  V  hereof  and  shall  complete  construction  work  within 
two  years  after  beginning  work. 

1  and  2.  Should  the  grantees  be  unable  to  start  actual 
construction  work  in  the  prescribed  period  or  to  complete 
the  same  within  the  allotted  time  owing  to  causes  beyond 
their  control,  the  grantees  may  file  an  application  for  an 
extension  of  time.  Such  application  for  an  extension  of 
time  shall  be  filed  not  later  than  one  month  after  the  oc- 
currence causing  the  delay  and  shall  not  exceed  one  year. 

3.  In  case  the  designs  are  altered  by  the  order  of  the 
governor,  an  application  for  an  extension  of  time  may  be 
filed. 

4.  The  foregoing  applications  in  each  and  every  case 
shall  be  filed  not  later  than  one  month  after  the  date  on 
which  the  order  of  such  changes  has  been  received  from 
the  governor. 

5.  Immediate  report  shall  be  made  to  the  governor  of 
the  actual  beginning  of  construction  work. 

VIII. —  [Refers  to  securing  permission  where  development 
involves  forest  reserve,  national  forest  or  areas  under  gov- 
ernment supervision. — Ed.] 

IX. — Whenever  it  becomes  necessary  to  change  the  course 
of  riverbeds,  roads,  bridges,  hydraulic  works  or  other  con- 
struction works  already  in  existence,  the  grantees  before 
starting  any  construction  shall  first  negotiate  with  the  par- 
ties owning  or  connected  with  such  works  and  obtain  their 
permission  for  such  changes.  The  grantees  shall  further 
report  such  negotiations  to  the  governor  and  obtain  his 
approval  thereof. 

X. — Whenever  there  is  any  possibility  of  injuring  or 
damaging  any  irrigation  or  other  hydraulic  works  or  inter- 
fering with  the  fishing  interests  because  of  the  contemplated 
construction  works,  the  grantees  shall  before  starting  such 
construction  works  negotiate  with  the  owners  thereof  and 
shall  take  such  measures  for  the  protection  of  such  inter- 
ests as  are  necessary  and  shall  also  report  the  procedure 
and  conclusions  of  such  negotiations  to  the  governor  and 
obtain  his  approval  thereof. 

XI,  XII  and  XIII. — Whenever  there  will  be  injury  or 
damage  done  to  the  natural  scenery  by  the  construction  of 
said  works,  the  governor  may  order  the  grantees  to  plant 
trees  or  take  such  measures  as  are  necessary  to  remedy  such 
defects.  [He  has  similar  powers  in  regard  to  the  protection 
of  river  impi'ovements,  etc. — Ed.] 

XIV. — The  grantees  are  not  permitted  to  object  to  any 
orders  of  the  governor  issued  for  changes  or  improvements 
that  are  required  for  the  public  welfare,  even  though  such 
changes  may  cause  delay  in  the  construction  work  and  may 
require  changes  in  the  designs  and  method  of  construction. 

XV.  and  XVI  [Provide  for  reporting  completion  of  plant 
and  starting  operation. — Ed.] 

XVII. — The  addition  of  new  promoters  or  the  withdraw- 
ing of  any  promoter  from  the  organization  shall  be  reported 
to  the  governor,  and  such  changes  shall  be  subject  to  his 
approval.  In  like  manner,  any  change  in  the  representative 
of  the  organization  shall  be  reported  to  the  governor  imme- 
diately. 

XVIII. — Whenever  the  public  interests  require,  the  gov- 
ernor may  order  that  the  diversion  of  water  from  the  river 
be  stopped  or  otherwise  limited  for  such  period  of  time  as 
is  necessary  for  the  interests  of  the  public. 

XIX. — The  governor  will  make  inspection  of  the  entire 
hydraulic  works,  their  accessories  and  river  revetments,  and 
when  he  deems  it  necessary  may  order  the  grantees  to  do 
additional  construction  work  and  to  make  necessary  changes. 

XX. — The  grantees,  upon  receiving  this  concession,  shall 
make  reports  in  accordance  with  the  regulations  governing 
the  uses  of  electricity  for  private  purposes  and  shall  make 
stream  flow  gagings,  keeping  tabular  and  graphic  records 
of  gage  heights  and  actual  stream  flow,  copies  of  which 
shall  be  forwarded  to  the  governor's  office.  Stream-flow 
records  shall  be  kept  in  conformity  with  the  above  instruc- 
tions even  before  actual  construction  work  is  started. 

XXI. — The    governor    may   revoke    this    grant   either    in 
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■whole  01-  in  part  under  the  following  circumstances  and  may, 
moreover,  order  that  construction  work  be  entirely  suspended 
or  changed : 

1.  If  in  his  opinion  the  public  interest  requires  such 
action. 

2.  If  the  grantee  has  not  complied  with  all  of  the  con- 
ditions of  this  grant,  or  with  the  law,  or  with  the  orders 
issued  under  the  terms  of  this  grant. 

3.  If  he  deems  such  action  necessary  on  account  of  the 
condition  of  the  river  or  for  other  causes  which  have 
transpired  after  the  granting  of  this  concession. 

XXII. — This  concession  shall  become  null  and  void  under 
the  following  conditions: 

1.  If  an  application  is  not  filed  for  permission  to  carry 
on  the  construction  of  works  to  develop  electric  power  for 
p  r  iv  a  t  e  use,  or 
when  such  applica- 
tion is  not  ap- 
proved, or  when  the 
approval  of  such  an 
application  is  later 
revoked.  2.  If  an 
application  is  not 
filed  in  accordance 
with  Article  V 
hereof,  or  if  such 
application  is  not 
filed  within  the  pre- 
scribed time  limit, 
or  when  such  ap- 
plication has  not 
been  approved.  3.  If 
construction  work  is 
not    started    within 


XXIII  and  XXIV. —  [Upon  the  expiration  or  cancellation 
of  this  concession,  the  governor  may  order  the  grantees  to 
i-emove  all  construction  and  equipment,  either  in  whole  or 
in  part,  and  to  restore  the  power  site  to  its  original  con- 
dition, provided  that  the  governor  may  not  confiscate  or 
take  over  as  government  property  the  whole  or  any  part 
of  the  construction  work  already  made.  He  may  change 
or  add  to  these  instructions. — Ed.] 

XXV. — The  governor  may  himself  execute  this  work 
[alterations]  or  order  others  to  execute  this  work  when,  in 
his  opinion,  the  grantees  have  failed  to  comply  with  the 
conditions  of  this  concession,  or  if  it  appears  that  the  con- 
struction work  is  not  being  properly  carried  out.  If  the 
governor  deems  an  emergency  exists,  he  may  himself  execute 
the  orders  which  he   has  given  the  grantees  in  accordance 

with  the  provisions  of 
Articles  XII,  XIII  and 
XIX,  or  he  may  order  a 
third  partv  to  execute 
his  orders!  XXVI.— 
The  grantees  shall  be 
required  to  pay  all  ex- 
penses incurred  in  the 
execution  of  the  orders 
issued  in  compliance 
with  the  conditions  of 
this  concession,  even  if 
such  expenses  result  in 
losses  to  the  grantees. 
Such  losses  shall  be 
borne  by  the  grantees, 
who  shall  not  claim  anv 
indemnity.  XXVII.— No 
rights    accruing    under 


WATER-POWER  DEVELOPMENTS  IN  JAPAN  HAVE  BEEN 
Top — Rolling  dam  near  Suruga.  Japan,  under  repair.  The  re- 
pair work  was  carried  on  in  January,  1918.  when  it  was  possible 
to  divert  the  entire  stream  flow  through  the  intake  and  use  it 
for  power  purposes.  The  photographs  show  the  Japanese  type  of 
cofferdam,  which  is  made  up  of  "sausage-shaped"  baskets  filled 
■with  stone.  These  rock-flUed  baskets  are  used  extensively  in  the 
construction  of  wing  dams  and  other  works  for  flood  control. 


UNDER  GOVERNMENT  REGULATION  FOR  SETVERAL  YEARS 
At  left — A  valuable  water  power  in  northern  Japan. 
At  right — Stream  gaging  on  the  Miya  River  in  northern  Japan. 
Two  low  water  stages  ordinarily  occur  annually  on  Japanese 
rivers,  one  in  January  or  February,  the  other  in  July  or  August. 
As  a  result  of  the  very  high  annual  precipitation  in  Japan,  water 
power  streams  frequently  yield  a  minimum  run-off  of  more  than 
2  cu.ft.  per  second  per  square  mile  of  catchment  area. 


the  time  prescribed  in  paragraph  1,  Article  VII,  or  when 
the  construction  work  has  not  been  completed  within  the 
stipulated  time. 

4.  If  construction  work  is  abandoned  before  completion. 

5.  If  business  is  discontinued. 

6.  If  the  complete  organization  is  dissolved. 

7.  If  the  corporate  life  of  the  organization  has  expired. 

8.  Upon  expiration  of  this  grant. 

9.  Upon  failure  of  the  company  to  organize  properly 
after  filing  an  application  as  set  forth  in  Article  V  hereof. 

10.  Upon  failure  of  the  company  after  its  due  incor- 
poration to  carry  out  its  business  operations  in  conformity 
with  the  conditions  in  this  concession. 


this  concession  or  responsibility  imposed  by  it  may  be  trans- 
ferred or  loaned  to  others  unless  permission  is  obtained  for 
such  transfer  under  the  following  conditions: 

1.  If  the  construction  work  is  completed. 

2.  When  considerable  progress  has  been  made  in  the 
work. 

3.  When  two  or  more  companies  are  amalgamated. 

4.  The  period  of  this  concession  may  not  be  shortened 
or  prolonged  because  of  any  change  in  the  organization 
of  the  company  or  because  any  transfer  of  its  rights  or 
responsibilities  is  provided  for  in  the  foregoing. 
XXVIII. — Each  and  all  of  the  grantees  are  held  respon- 
sible for  compliance  with  the  conditions  of  this  concession. 
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Before  construction  is  begun  it  is  neces.sary  to  fur- 
nish the  Bureau  of  Electricity  of  the  Department  of 
Communications  with  a  complete  description  of  the 
electrical  features  of  the  project,  including  the  details 
regarding  equipment  to  be  installed.  Where  a  plant 
is  used  to  furnish  power  for  public  service  purposes. 
25  per  cent  extra  generating  capacity  must  be  installed 
and  held  in  reserve  as  a  spare.  This  ruling  may  be  modi- 
fied in  case  the  water-power  plant  is  connected  with  a 
steam  reserve.  The  Bureau  of  Electricity  also  deter- 
mines what  frequency  shall  be  adopted  for  the  pro- 
posed electric  system.  At  present  three  frequencies 
are  common  in  Japan,  40,  50  and  GO  cycles.  It  is  the 
purpose  of  this  governmental  regulation  to  maintain 
a  common  frequency  throughout  certain  zones  or  dis- 
tricts. 

It  is  also  necessary  to  secure  construction  permits 
after  much  the  same  manner  as  building  permits  are 
issued  in  our  cities.  Special  permission  must  also  be 
received  to  buy  and  use  explosives. 

In  Japan  public  service  corporations  as  well  as  com- 
panies holding  water-power  concessions  have  the  right 
of  eminent  domain.  From  a  casual  reading  of  the  law 
conveying  this  right  it  would  appear,  as  remarked  pre- 
viously, that  an  electric  company  had  almost  unlimited 
privileges  in  connection  with  the  property  rights  of 
others.  This  is  true  in  certain  respects.  On  the  other 
hand,  ample  damages  are  always  assessed  against  the 
electric  company,  which  serve  as  a  check  against  un- 
necessary occupation  of  private  property. 


Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Need  for  Information  on  Treatment  of  Electrical 
Burns  and  Shock 

To  the  Editor  of  the  Electrical  World: 

Sir:  Almost  every  set  of  instructions  as  to  first  aid 
for  electrical  injury  reprints  the  instructions  for  re- 
suscitation, as  is  quite  proper.  While  information 
about  the  changes  that  have  taken  place  in  the  method 
of  resuscitation  as  we  have  learned  more  about  it  is 
widely  disseminated,  somehow  very  little  instruction  is 
given  with  regard  to  the  treatment  of  burns — which 
may  be  quite  deep  and  cover  a  large  area — and  insuf- 
ficient instruction  with  regard  to  the  treatment  that 
should  be  given  for  shock  even  in  cases  where  pros- 
tration does  not  result  at  the  time. 

I  have  in  mind  a  number  of  cases  where  men  have 
received  flash  burns  which  covered  a  rather  large  area 
and  which  were  so  painful  that  the  proper  treatment  in 
the  first  place  meant  a  great  deal,  and  cases  where 
shock  was  not  suggested  to  those  who  took  care  of  the 
injured  men  simply  because  the  latter  were  not  pros- 
trated at  the  time  and  even  seemed  rather  active,  though 
they  afterward  succumbed  to  the  shock.  In  one  case 
recently  a  man  died  when  he  was  thought  to  be  all  right, 
rot  having  been  prostrated  at  all. 


Picric  acid  is  seldom  mentioned,  and  yet  the  writer 
believes  that  picric  acid  and  prepared  dry  picric  gauze 
are  far  better  than  carron  oil  for  treatment  of  burns. 
Believing  as  I  do  that  these  two  things  should  receive 
more  consideration,  it  is  urged  that  the  subject  be 
investigated  and  that  the  best-known  methods  should 
have  adequate  publicity.  J.  M.  Buswell, 

General  Inspector. 
San  Joaquin  Light  &  Power  Corporation, 

Fresno,  Cal. 

Valuation  of  Public  Utility  Properties 
for  Rate  Making 

To  the  Editor  of  the  Electrical  World  : 

Sir:  In  valuations  of  public  utility  properties  for 
rate-making  purposes  there  seems  to  be  considerable  con- 
fusion as  to  just  what  is  to  be  arrived  at.  The  Supreme 
Court  says  that  it  is  "the  present  fair  value — what  a 
willing  buyer  would  pay  to  a  willing  seller." 

The  great  confusion  comes  in  this:  What  a  willing 
buyer  would  pay  to  a  willing  seller  is  based  upon  what 
that  buyer  and  seller  guess  the  future  earnings  of  the 
plant  will  be,  tempered  by  their  guess  as  to  the  future 
cost  to  reproduce  the  plant  in  its  present  condition. 
Obviously  no  buyer  would  pay,  in  a  competitive  busi- 
ness, much  more  than  it  would  cost  in  the  near  future 
to  reproduce  the  plant  and  business.  Certainly  he  would 
not  pay  more  than  the  amount  on  which  a  return  is  prob- 
able comparable  with  that  from  other  businesses  of  like 
risk.  No  seller  would  take  less  than  the  amount  on 
which,  in  his  judgment,  the  business  would  in  the  future 
earn.  The  amount  invested  in  the  business  in  the  past, 
its  earnings  in  the  past,  its  cost  to  reproduce  today,  have 
no  influence  except  as  they  are  an  indication  of  the 
future. 

But  here  is  the  stumbling  block.  This  universal 
method  of  judging  value  in  competitive  businesses  can- 
not be  applied  to  a  public  utility  for  rate-making  pur- 
poses, because  if  its  value  is  judged  from  its  prospective 
earnings,  as  in  a  competitive  business,  we  must  allow 
it  to  continue  to  earn  on  that  basis  in  order  to  support 
the  valuation  thus  arrived  at.  That  is,  we  must  continue 
to  allow  it  to  charge  those  rates  which  will  bring  it  the 
most  business  at  a  profit  just  small  enough  to  discourage 
competition.  The  yardstick  proposed  by  the  Supreme 
Court  does  not  seem  readily  applied.  No  matter  what 
may  be  stated  by  the  rate-making  body  as  the  value  of 
the  plant,  its  market  value  (what  would  be  paid  by  a 
willing  buyer  to  a  willing  seller)  is  fixed  by  the  earn- 
ings allowed,  or  prospective  earnings,  and  the  returns 
in  similar  businesses. 

It  seems  to  be  time  that  the  industry  should  reach  an 
agreement  on  the  fundamentals  of  what  shall  determine 
the  value  on  which  the  public  utility  returns  are  to  be 
based  and  what  I'ate  of  return  is  necessary  to  maintain 
that  value.  Many  investors  and  some  commissions  will 
contend  for  actual  investment.  This  does  not  seem  proper 
for  two  reasons:  First,  it  is  conceivable  that  a  plant 
may  be  built  at  a  time  of  very  low  cost  and  afterward 
sold  on  a  very  high  second-hand  market  for  more  than 
its  original  co.st.  Second,  it  is  not  likely  that  the  public 
will  willingly  continue  to  pay  rates  high  enough  to  give 
proper  returns  on  a  high-cost  plant  after  the  period  has 
arrived  when  a  new  plant  could  be  built  at  a  cost  that 
would  save  customers  a  good  portion  of  their  rates. 

The  writer  suggests  as  a  basis  for  valuation  the  fu- 
ture cost  of  reproducing  the  plant  and  business  in  the 
present  condition.     The  cost  of  reproduction  new,  less 
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depreciation,  based  on  "present  and  average  prices,  the 
historical  cost  and  the  actual  investment  should  be  mere- 
ly bases  from  which  to  guess  the  future.  Of  course, 
this  is  merely  a  guess,  but  it  is  only  putting  the  guess- 
ing up  to  the  rate-making  body,  which  is  perhaps  in  a 
better  position  to  study  all  of  the  factors,  rather  than 
leaving  it  to  the  buyer  and  the  seller.  The  writer  be- 
lieves that  this  future  cost  has  been  quite  a  factor  in 
a  good  many  valuations,  though  not  specifically  recog- 
nized. 

As  to  the  rate  of  return,  the  writer  believes  that  the 
best  guide  to  the  value  of  investment  in  a  business  of 
small  risk  but  which  requires  careful  study  of  the  public 
is  the  earnings  of  the  banks.  Therefore  it  is  suggested 
that  the  earnings  of  the  banks  of  a  locality  be  taken 
as  the  general  guide  as  to  the  rate  of  return  necessar>' 
in  the  public  utility  business  of  that  locality.  Of  course, 
the  probable  decrease  in  value  of  any  investment  neces- 
sarily made  at  a  time  of  high  cost  should  be  recognized 
in  the  item  of  depreciation.  F.  V.  Gallai^igher. 

Lake  Charles  Railway,  Light  & 
Water  Works  Company, 

Lake  Charles,  La. 


Grounding  Low-Voltage  Secondaries 

To  the  Editor  of  the  Electrical  World: 

Sir:  Considerable  discussion  as  to  the  grounding  of 
secondary  circuits  is  in  progress  at  the  present  time. 
The  item  on  page  318  of  the  Feb.  5  issue  of  the  Elec- 
trical World  sets  forth  a  situation  that  is  hazardous 
but  which  does  not  seem  to  be  fully  understood,  the 
question  having  been  raised  as  to  how  a  fatality  could 
occur  in  such  a  case.  The  following  may  help  to  answer 
some  questions  that  are  asked. 

Referring  to  the  figure  showing  the  grounding  in  the 
above  item,  it  will  be  seen  that  the  man  who  grounded 
the  lighting  circuit  through  his  body  at  B  put  himself 
directly  across  the  440-volt  circuit  and,  of  course,  re- 
ceived practically  the  full  voltage  through  his  body. 
Such  a  condition  is  not  necessarily  fatal.  Whether  or 
not  sufficient  current  to  kill  will  be  passed  through  a 
man's  body  at  this  voltage  depends  on  his  physical  con- 
dition and  the  thoroughness  of  his  contact  with  the 
ground.  There  is  always  danger  that  such  a  shock  may 
be  fatal. 

In  general  it  is  pretty  thoroughly  established  that  if  a 
man  is  in  good  physical  condition  a  shock  at  full  voltage 
from  sm  ordinary  110-volt  lighting  circuit  is  not  danger- 
ous, though  it  may  be  so  to  a  person  with  a  defective 
heart  or  other  organic  trouble.  The  danger  is  so  small 
that  the  protection  secured  by  grounding  a  lighting 
circuit  to  limit  the  voltage  to  ground  to  the  normal 
voltage  of  the  lighting  circuit  outweighs  it,  and  ground- 
ing for  such  circuits  is  universally  recognized  as  good 
practice.  As  the  voltage  of  the  circuits  increases  the 
hazard  to  life  from  accidental  contact  increases,  and 
it  is  seriously  questioned  whether  on,  say,  voltages 
around  200  to  ground  the  hazard  to  life  from  accidental 
contact  with  the  circuit  does  not  equal  or  exceed  the 
protection  against  abnormal  voltages  on  the  circuit  due 
to  transformer  breakdowns  or  accidental  contact  between 
high-voltage  or  low-voltage  circuits.  For  example,  if 
one  neutral  on  a  220-volt.  three-phase  delta  bank  of  trans- 
formers is  grounded,  the  voltage  between  the  grounded 
neutral  and  the  third-phase  wire  is  110  (voltage  between 
neutral  wire  and  its  own  phase  wires)  multiplied  by 
1.73    (square   root  of  three),   or   190.     On  a   440-volt, 


three-phase  bank  with  one  neutral  grounded  the  maxi- 
mum voltage  to  ground  is  220  multiplied  by  1.73,  or 
approximately  380  volts.  Several  combinations  giving 
various  voltages  to  ground  can  be  readily  worked  out 
in  this  way. 

One  practice  that  is  just  now  receiving  a  great  deal 
of  criticism  is  the  use  of  auto-transformers  to  obtain 
three-wire  lighting  circuits  from  three-phase  power 
circuits  of,  say,  220  or  440  volts.  It  is  possible  to  have 
abnormal  voltages  under  trouble  conditions  that  may  be 
a  life  hazard  and  are  surely  a  hazard  to  apparatus  on 
the  circuit. 

After  a  full  and  very  lengthy  discussion  of  the  situa- 
tion the  Bureau  of  Standards  Safety  Code  calls  for 
grounding  of  circuits  where  voltages  to  ground  do  not 
exceed  150.  Above  that  grounding  is  optional.  The 
limit  is  purely  an  arbitrary  one  and  is  based  on  evidence 


GROUNDING    arrangement    THAT    IS    DANGEROUS 

that  apparently  indicates  it  as  the  approximate  line 
marking  a  balance  between  hazards  due  to  accidental 
contact  with  the  normal  grounded  circuit  and  those 
caused  by  contacts  with  an  underground  circuit  carrj'- 
ing  an  abnormal  voltage  due  to  abnoi-mal  conditions. 
There  are  a  great  many  who  contend  that  grounding 
should  be  compulsory  at  considerably  higher  voltages 
to  ground  than  150,  but  the  question  can  only  be 
answered  on  the  basis  of  evidence  that  is  not  yet  avail- 
able. The  evidence  is  the  study  of  accident  statistics. 
Chicago,  111.  J.  Larkin. 

Checking  Meter  Connections 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  the  April  2,  1921,  issue  of  the  Electrical 
World  W.  B.  Kouwenhoven  refers  to  my  article  in  the 
issue  of  Feb.  26,  describing  a  simple  method  of  con- 
necting a  three-phase  meter  with  current  transformers 
only  and  checking  the  connections  after  installation. 
Professor  Kouwenhoven  asserts  that  this  check  is  not 
infallib'e  and  refers  to  his  classic  paper  in  the  A.  /. 
E.  E.  Proceedings  for  February,  1916,  on  the  subject  of 
polyphase  wattmeter  connections.  He  has  evidently 
overlooked  my  statement  that  the  meter  used  is  of  the 
house  type  with  but  one  voltage  terminal  (which  he 
designates  as  "class  CM,  for  he  says  specifically  in  the 
paper  referred  to  that  the  method  of  checking  by  open- 
ing this  voltage  terminal  is  correct  for  a  class  C  meter. 
The  particular  point  made  in  my  article  was  the  advan- 
tage of  using  a  house-type  meter  on  a  current-trans- 
former connection.  Halbert  R.  Thomas. 
Southern  California  Edison  Company, 

Los  Angeles,  Cal. 
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Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Plug  Board  for  Primary-Line 
Switching  Control 

CONTROL  of  primary-line  switching  in  connection 
with  routine  operation,  construction  changes  and 
maintenance  is  greatly  facilitated  on  the  system  of  the 
Cumberland  County  Power  &  Light  Company,  Portland, 
Me.,  by  the  plug  board  shown  here,  which  was  recently 


COLORED   STRIPS   OF    HEAVY   PAPER   REPRESENT    LINES   ON 
THIS  SWITCHING  MAP 

installed  at  the  offices  of  the  line  department.  Using 
a  base  scale  of  about  3  ft.  per  mi:e,  the  2,300-volt 
primaries  were  laid  out  approximately  to  map  locations, 
the  lines  from  different  substations  being  shown  in 
yellow,  green,  white  and  blue  to  speed  up  identification. 
The  diagram  is  10  ft.  2  in.  x  5  ft.  81  in.  in  length  and 
height  and  consists  of  pine  boarding,  painted  and 
varnished,  on  which  strips  of  "tough  check"  paper  I 
in.  wide  are  fastened  to  simulate  three-phase  lines, 
J-in.  strips  of  the  same  material  being  used  to  indi- 
cate single-phase  branches.  The  base  is  of  pine  It  in. 
thick  and  of  strips  10  in.  wide  with  joints  doweled 
and  glued,  a  saw  scarf  being  cut  every  3  in.  and  carried 
within  s  in.  of  the  surface. 

Switches  are  indicated  by  colored  plugs  fitting  holes 
bored  into  the  baseboard,  and  cross-overs  of  one  line 
above  another  are  represented  by  carrying  the  paper 
strip  across  the  line  on  a  semi-circular  piece  of  i-in. 
beading  1  in.  long.  Line  tie  switches  are  indicated  by 
hexagonal-headed  pins  painted  red  and  green  for  showing 
closed  or  open  circuits,  and  sectionalizing  switches  are 
shown  as  round  pins  half  red  and  half  green  to  facil- 
itate reversal.  Street  intersections  and  unusually  im- 
portant buildings,  etc.,  are  indicated  by  tags,  tie  lines 
are   numbered   and   primaries   are   lettered. 

No  work  can  be  done  upon  the  outside  lines  involv- 
ing the  opening  or  closing  of  line  switches  without 
proper   orders   from   the   headquarters   office   in    which 


the  plug  board  is  installed,  and  all  changes  in  line- 
switch  openings  and  closings  are  at  once  made  on  the 
board  to  keep  the  status  of  the  system  up  to  the  moment. 
It  is  planned  to  provide  each  important  substation  with 
a  smaller  board  showing  the  line  and  switching  condi- 
tions in  its  own  distribution  system  to  be  operated  in 
accord  with  the  main  primary  dispatching  board.  The 
board  eliminates  the  drawbacks  of  depending  upon  log 
sheets  and  daily  report  forms  for  up-to-the-minute 
information  as  to  the  status  of  lines  and  switches. 

A.  F.  Jordan  and  W.  L.  Foss. 
Cumberland  County  Power  &  Light  Company, 
Portland,   Me. 


Measuring  the  Resistance  of 
Transformer  Grounds 

PERIODIC  measurement  of  the  resistance  of  2,300/- 
220/1 10-volt  transformer  grounds  should  prove  cheap 
liability  insurance.  A  visual  inspection  will  not  disclose 
defects  such  as  improperly  soldered  joints  or  a  ground 
rod  too  short  to  reach  the  permanent  moisture  level. 
However,  with  an  instrument  such  as  is  described  below 
accurate  measurements  may  be  quickly  made.  More- 
over, the  device  can  be  built  with  a  voltmeter  and  a  few 
simple  parts  which  are  usually  on  hand  in  any  meter 
department. 

On  a  circuit  which  has  more  than  one  ground  this 
method,  of  course,  gives  the  resistance  of  all  grounds  in 
parallel.  To  determine  the  resistance  of  one  ground  all 
other  grounds  must  be  removed  during  the  test.  In 
case  there  is  an  accidental  ground  on  the  circuit  the 
instrument  will  usually  detect  it. 

Advantage  is  taken  of  the  fact  that  a  water  pipe  is 
convenient  of  access  on  nearly  all  premises  supplied 
with  electric  service.  The  resistance  of  the  water-pipe 
system  and  the  transformer  grounding  device,  in  series, 

can  be  easily  de- 
termined by  the 
use  of  a  known 
resistance  and  a 
voltmeter.  The 
diagrammatic  ar- 
rangement  is 
shown  at  A  in  Fig. 
2.  r  is  a  distrib- 
uting transformer 
supplying  a  sec- 
ondary system 
having  the  neu- 
tral grounded.  S 
is  a  service  con- 
nection. A  known 
resistance,  R,  is  connected  between  the  ungrounded  side 
of  the  service  connection  and  the  faucet  of  the  water- 
supply  system.  The  voltmeter  V  will  indicate  the  poten- 
tial across  the  resistance  R  plus  that  across  the  ground 
and  piping  system  in  series  (line  potential),  this  resist- 
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ance  being  Re  The  voltmeter  V  will  indicate  the  poten- 
tial across  the  resistance  R.  Since  the  same  current 
flows  through  R  and  Rg  their  relative  resistances  are 
proportional  to  the  potentials  across  them.  Therefore 
R/R^  =  V'/V  —  V,  or  Ro  =  R  iV  —  V')/V'.  If,  on 
making  a  test,  it  is  found  that  Re  is  less  than  the  allow- 
able limit  for  a  transformer  ground  (25  ohms),  the 
resistance  of  the  transformer  ground  itself  will  be 
within  this  limit,  for  it  is  the  resistance  Ro  less  that  of 
the  piping  system. 

The  device,  to  be  convenient  to  use,  should  be  capable 
of  attachment  to  a  lamp  socket  and  should  have  a  switch 
to  transfer  the  resistance  connection  to  the  ungrounded 
side  of  the  distribution  system  without  changing  con- 
nections at  the  lamp  socket.  These  conditions  are  met 
by  arranging  the  apparatus  as  shovra  at  B  (Fig.  2), 
which  also  does  away  with  the  use  of  two  voltmeters. 

The  method  of  using  the  device  is  as  follows:  Open 
switch  Sl  and  throw  switch  Sv  down.  Fasten  the  clip 
to  water  faucet  and  screw  the  plug  into  the  lamp  socket. 


Transformer 
No.  1... 
No.  2.  .  . 
No.  3. .  . 
No.  4... 
No.  5. . . . 
No.  6 


T'' 

r 

Rg 

99 

100 

0   2 

12 

no 

236  4 

9« 

1  10 

••  0 

88 

no 

<>   0 

96 

1  10 

5   8 

86 

no 

10 

After  closing  the  socket  switch  close  switch  Sr.  in  that 
position,  which  causes  the  voltmeter  to  read.  This  may 
be  up  or  down,  depending  on  which  wire  of  the  socket 
is  the  neutral.  If  the  meter  reads  for  both  positions 
of  Sl,  there  is  an  accidental  ground  on  the  conductor  of 
the  line  which  is  not  supposed  to  be  grounded.  Note 
voltmeter  reading  (V)  and  throw  switch  Sr  to  the 
upper  position  and  read  voltmeter  again,  obtaining  line 
potential  (V).  Calculate  Ro-  Since  the  variations  in 
line  potential  are  usually  small,  time  can  be  saved  by 
calculating  Ra  for  sev-eral  values  of  V  and  plotting  a 


DiBtribution   Transforroer 


Screw  Plug 


B 


FIG.  2 CONNECTIONS  FOR  MEASURI.N'G  RESISTANCE  OF 

TRANSFORMER  GROUNDS 

set  of  curves,  one  for  each  value  of  line  potential,  as 
shown  in  Fig.  1. 

The  device,  as  constructed  from  materials  which  can 
readily  be  obtained  at  any  electrical  supply  house,  is 
shown  in  Fig.  3.  The  resistor  is  composed  of  a  couple 
of  radiant  heater  units  connected  in  series,   giving  a 


resistance  of  35  ohms.  The  voltmeter  is  an  ordinary 
portable  instrument,  such  as  every  electric  power  station 
should  have  on  hand.  The  test  set  shown  weighs  8  lb. 
(3.6  kg.),  including  the  voltmeter. 

On  testing  the  transformer  grounds  for  successive 
transformers  along  one  primary  main  the  results  shown 
in  the  accompanying  table  were  obtained. 


FIG.  3- 


-I.NSTRU.MENT  FUR  .MEASURING  RESISTANCE  OF  GROU.N'DS 
ATTACHED  TO   SOCKET  AND  WATER  FAUCET 


The  furthest  transformer  was  placed  one  mile  (1.6 
km.)  from  the  starting  point,  and  the  entire  set  of  tests 
was  made  in  one  and  a  half  hours,  including  return  to 
the  starting  point,  the  tester  walking  the  entire  dis- 
tance. Arthur  H.  Ford, 

Electrical  Engineering  Department. 
State  Universitv  of  Iowa,  Iowa  City. 


Protecting  Waterwheels  Against 
Overspeeding 

IX  THE  parallel  operation  of  two  hydro-electric  sta- 
tions it  was  found  necessary  to  take  the  governors 
out  of  service  in  the  smaller  station,  the  load  being  con- 
trolled by  the  larger  one.  This  system  of  operation  was 
quite  satisfactory  until  modern  equipment  was  installed 
which  included  the  installation  of  automatic  circuit 
breakers  on  the  generator  and  tie  line  to  the  other  sta- 
tion. The  opening  of  either  of  these  breakers  would 
cause  a  total  loss  of  power,  and  the  wheels  would  attain 
a  dangerous  speed,  since  there  was  no  control  over  the 
gates,  which  were  usually  set  at  80  per  cent  of  full  open- 
ing. To  prevent  this  a  system  of  control  was  worked 
out  and  installed  which  eliminated  any  further  danger 
from  racing  wheels  and  consequent  excessive  potential  in 
the  windings  of  the  generator  and  auxiliary  equipment. 
In  the  accompanying  diagram  of  the  connections  it 
will  be  noticed  that  the  oil  switches  have  two  control 
contacts  in  series,  mounted  at  a  convenient  place  in  con- 
nection with  the  operating  mechanism  of  the  oil  switch, 
which  is  similar  to  that  used  for  pilot-lamp  indicators. 
The  front  contact  remains  closed  at  all  times,  except 
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when  the  switch  is  opened  by  hand  and  the  switch 
handle  is  left  in  the  uppermost  position.  As  the  circuit 
breaker  is  opened  by  the  relay,  the  back  contact  B  closes, 
which  completes  the  circuit  through  the  contact  slide 
at  the  governor  to  relay  A'.  The  contacts  on  the  slide 
may  be  set  for  any  desired  gate  opening,  being  connected 
directly  to  the  indicator  on  the  governor.  The  relay  A' 
closes  the  circuit  of  the  motor,  which  continues  to 
operate  until  the  gates  are  closed,  depending,  of  course, 
upon  the  position  of  contacts  on  the  slide. 

It  will  also  be  noticed  that  the  relay  Y  operates  on  a 


Coniacfs  on 
0:1  Switches 


ARRANGEMENT    FOR    CLOSING    GATES    WHEN    WATERWHEEL 
OVERSPEEDS 

closed  circuit,  direct  from  the  exciter  or  exciter  bus. 
and  short-circuits  the  resistance  R  under  normal  operat- 
ing conditions.  However,  when  the  coil  of  relay  X  is 
energized  contact  P  opens,  thus  opening  the  circuit  to 
relay  Y  and  cutting  resistance  R  in  series  with  the 
shunt  field  of  the  exciter,  which  reduces  the  exciter  po- 
tential and  in  turn  lowers  the  alternating-current 
voltage. 

When  the  motor  circuit  opens,  owing  to  the  contact 
slide  opening  at  the  governor,  and  the  coil  in  relay  X 
becomes  de-energized,  contact  P  closes,  but  with  the 
resistance  R  in  the  circuit  the  exciter  voltage  cannot 
rise  sufficiently  to  close  relay  Y.  However,  when  once 
closed  this  relay  will  remain  so  on  a  potential  of  about 
30  volts.  On  bringing  the  exciter  voltage  slightly  above 
normal  for  an  instant,  by  the  aid  of  the  field  rheostat, 
relay  Y  will  close,  thus  short-circuiting  resistance  R. 
The  voltage  may  then  be  brought  to  normal  and  the 
gates  regulated,  completing  the  cycle  of  operation. 
Keystone  Elec.  Construction  Co.     J.  W.  Truesdell, 

Baltimore,  Md.  Supt.  of  Construction. 


Estimating  Peak  Load  on  Distribution 
Transformers 

FOR  determining  the  peak  load  on  transformers  which 
supply  residence  lighting  and  range  loads  without 
going  to  the  expense  of  making  actual  measurements, 
the  following  rule  has  for  a  number  of  years  been  used 
with  success  by  the  Utah  Power  &  Light  Company :  For 
residence  lighting  loads  assume  100  watts  per  customer. 
For  range  loads  assume  800  watts  per  range.  From 
time  to  time  this  rule  is  checked  by  actual  measure- 
ment as  shown  in  the  next  paragraph. 

Typical  results  of  such  a  check  are  as  follows:    Size 
of  transformer,  15  kw. ;  number  of  lighting  customers. 


36;  number  of  ranges,  15.  Peak  kw.,  estimated  by 
rule:  Thirty-six  lighting  customers  at  100  watts,  3.6, 
kw. ;  fifteen  ranges  at  800  watts,  12.0  kw. ;  total,  15.6 
kw.  Peak  by  measurement,  14.4  kw.  Connected  load: 
Lighting,  23.04  kw. ;  ranges,  79.61  kw. ;  total,  102.65  kw. 
Ratio  of  peak  to  connected  load:  Estimated,  15.2  per 
cent;   measured,  14.1  per  cent. 

This  test  was  made  on  March  31.  Had  it  been  made 
in  December  or  January,  when  the  lighting  load  is 
highest,  the  estimated  and  actual  peaks  would  have 
checked  still  more  closely.  Paul  P.  Ashworth, 

Engineer  of  Distribution. 
Utah  Power  &  Light  Company, 

Salt  Lake  City,  Utah. 


Value  of  Notching  Poles  Before  Treat- 
ment with  Preservative 

ADVANCED  practice  in  pole  treating  is  now  taking 
.  the  form  of  notching  or  puncturing  the  outer 
fibers  of  wooden  poles  to  obtain  a  deep  penetration  of 
preservative.  However,  the  increased  life  to  result 
from  this  treatment  should  be  balanced  against  the 
total  cost  of  the  treatment.  The  damage  done  to  the 
fibers  should  be  offset  by  the  sum  of  the  following: 
(1)  An  increase  in  life  to  oft'set  the  lost  diameter;  (2) 
an  increase  in  life  to  ofi^set  the  cost  of  puncturing, 
and  (3)  an  additional  increase  in  the  life  of  those  poles 
that  give  a  full  physical-service  life  sufl!icient  in  amount 
to  amortize  the  puncturing  cost  of  the  many  poles  re- 
moved for  functional  reasons  before  the  end  of  their 
physical  life.  The  functional  reasons  might  be  the  need 
of  a  larger  pole,  moving  the  line  to  another  location, 
replacement  by  underground  work,  etc. 

Regarding  the  first  requirement  of  offsetting  the  lost 
diameter,  as  pointed  out  in  the  writer's  article  on  pole 
life  in  the  Electrical  World  of  Jan.  31,  1920,  the 
strength  of  a  pole  is  proportional  to  the  cube  of  its 
diameter  at  the  ground  line.  Any  damage  to  the  outer 
fibers  therefore  materially  reduces  its  strength.  The 
following  table  shows  the  effect  of  cutting  a  }-in.  groove 
around  a  12-in.  pole: 


Diameter  nt 

Ground  Line  {d^ ,  In. 

12 

II 


Cube  of 
Diameter  (d3) 

I   728 
1.331 


Proportional 
.Strengtii.  per  Cent 
100 
77 


The  usefulness  of  a  pole,  aside  from  functional  de- 
preciation, is  a  matter  of  the  strength  of  the  remaining 
unrotted  sound  diameter.  When  a  pole  has  reached 
one-quarter  of  its  original  strength  it  is  about  ready 
to  be  removed.  On  the  basis  of  the  foregoing  example 
this  point  is  reached  when  d?  =  432  or  when  d  =  7.6 
in.  The  allowable  penetration  of  I'ot  is  therefore 
(12.0  —  7.6)  -f-  2  =  2.2  in.  The  examination  of  more 
than  1,000  treated  and  untreated  poles,  upon  which  the 
article  of  Jan.  30,  1920,  was  based,  showed  that  after 
the  second  year  the  penetration  of  rot  on  an  untreated 
pole  was  about  proportional  to  the  age  of  the  pole. 
Therefore  the  i-in.  groove  in  this  instance  has,  in  effect, 
reduced  the  life  0.5  -^  2.2  =  23  per  cent. 

The  two  other  requirements  may  also  be  computed, 
taking  into  account  the  local  conditions  of  pole  costs 
and  the  character  of  the  use  of  the  pole  line,  and  a 
complete  formula  may  be  worked  out.  The  depth  of 
notch  which  gives  the  greatest  saving  in  annual  pole 
charges  should  be  employed.  Page  Golsan. 

Ford,  Bacon  &  Davis, 

New  York,  N.  Y. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Operating  and  Maintaining  Portable 
Electric  Drills 

FOR  obtaining  best  results  from  a  portable  electric 
drill  it  must  be  operated  intelligently  and  troubles 
must  be  remedied  before  they  become  serious.  A  uni- 
versal motor  is  the  source  of  power  for  the  drills  most 
commonly  employed.  If  severe  sparking  appears  at  the 
armature,  the  machine  should  be  taken  out  of  serv- 
ice at  once  and  inspected.  Grounds  may  be  detected 
with  a  magneto  ringer,  and  if  no  ground  is  detected 
in  the  armature,  the  field,  switch  and  cable  connec- 
tions should  be  tested.  An  open  circuit  in  the 
armature  will  be  shown  by  burning  between  the  com- 
mutator bars  to  which  the  open  coil  is  connected.  A 
short  circuit  within  a  coil  will  burn  out  the  shorted 
turns  and  a  short  circuit  between  commutator  bars  will 
overheat  the  bars  so  shorted.  A  short  circuit  between 
bars  may  sometimes  be  repaired  if  discovered  before 
the  coil  is  burned  by  removing  the  foreign  substance 
between  the  bars,  but  an  open  or  shorted  coil  requires 
rewinding. 

If  the  armature  is  built  with  open  slots  and  form- 
wound  coils,  the  i-epair  can  often  be  made  econom- 
ically by  the  average  repair  man  if  he  purchases 
the  repair  coils  from  the  maker.  If  the  armature 
is  built  with  semi-closed  slots,  it  will  probably  be 
best  to  return  it  to  the  maker  for  rewinding.  The 
maker's  guarantee  of  correct  rewinding  is  quite  valu- 
able, hence  it  is  strongly  recommended  that  the  maker 
be  asked  to   make   repairs. 

The  fields  are  not  apt  to  fail,  but  occasionally  they 
are  burned  out  by  operating  the  tool  after  the  arma- 
ture has  failed.  A  shorted  field  coil  will  cause  over- 
speed  or  flashing  when  the  switch  is  closed.  Rewinding 
the  field  coils  is  simple  provided  that  the  coil  is  kept 
within  the  dimensions  of  the  original  and  properly  fas- 
tened in  position.  The  best  tools  have  windings  treated 
with  an  impregnating  varnish  by  an  elaborate  process 
which  is  a  very  good  reason  why  a  "rewind"  by  the 
maker  is  preferable.  This  feature  is  perhaps  more  im- 
portant in  the  armature  than  in  the  field. 

It  is  imperative  that  only  such  brushes  be  used  as 
are  furnished  by  the  maker  for  the  particular  machine. 
A  brush  made  from  any  material  at  hand  may  ruin 
the  motor.  Some  of  the  effects  possible  are  overheating 
from  friction,  sparking  or  high  resistance.  If  the  mate- 
rial is  too  hard,  the  friction  and  wear  on  the  commutator 
are  excessive,  and  if  too  soft,  the  mica  may  wear  high 
and  bring  on  chattering  and  destructive  sparking.  If 
the  resistance  of  the  brush  is  too  low,  excessive  short- 
circuit  current  will  cause  sparking  and  overheating  of 
the  commutator  and  armature  coils;  and  if  the  resistance 
is  too  high,  the  normal  current  may  overheat  the  brush. 
The  life  of  the  brushes  cannot  be  stated  in  ordinary 
terms  because  of  the  very  great  variation  in  the  use 
of  the  tool.    However,  it  is  best  to  examine  the  brushes 


before  the  expiration  of  200  hours'  actual  running  time, 
and  it  will  be  a  help  to  clean  the  commutator  with  fine 
sandpaper  several  times  during  the  life  of  the  brush. 
The  tension  on  the  brushes  should  be  uniform  and  just 
sufficient  to  prevent  arcing  on  a  smooth  commutator. 
A  tension  of  at  least  4  lb.  per  square  inch  of  brush 
contact  is  usually  necessary.  Should  the  commutator 
become  rough,  the  armature  should  be  removed  and  the 
commutator  refinished  by  taking  a  very  light  cut  on  a 
lathe. 

The  cable  connection  is  often  abused  by  using  it  to 
drag  the  tool  around,  running  trucks  over  it,  etc.  Some 
cable  is  better  than  others,  but  all  of  it  requires  rea- 
sonable consideration,  and  v.here  the  tool  is  used  in  one 
position  on  production  work  it  is  recommended  that  the 
tool  and  cable  be  suspended  from  above  with  a  coun- 
terweight. 

The  gearing  of  the  best  machines  seldom  gives 
trouble,  but  gears  are  wearing  parts  and  should  be 
renewed  if  necessary.  The  better  class  of  tools  are 
lubricated  by  grease,  which  means  maximum  cleanliness 
and  minimum  attention.  It  is  good  practice  to  re- 
plenish the  grease  supply  as  often  as  the  tool  is  cleaned 
or  inspected,  which  on  account  of  the  brush  wear 
should  not  exceed  200  hours  of  service. 
Van  Dorn  Electric  Tool  Company,       E.  L.  Connell, 

Cleveland,  Ohio.  Chief  Engineer. 


Tank  Useful  for  Watering  Batteries  May 
Be  Made  from  Old  Jar 

FOR  adding  water  to  bat- 
teries an  old  hard-rubber 
battery  jar  has  proved  valu- 
able in  the  vehicle-battery 
department  of  the  New 
York  Edison  Company.  This 
jar  is  so  cut  as  to  form  at 
one  corner  a  neck  which  fits 
the  hand  comfortably.  The 
water  is  poured  from  the 
opposite  corner  and  may 
be  concentrated  in  a  fine 
stream. 

This  advantage  and  the 
fact  that  the  jar  is  not 
easily  broken  made  it  pref- 
erable to  "the  china  pitcher 
often  employed  for  the  same 
purpose.  Moreover,  the  cost 
may  be  said  to  be  nothing 
as  almost  any  shop  has  old 
jars  which  have  been  taken  out  of  service  on  account 
of  leaks,  etc.  A.  Sheinaus, 

Fore  Battery  Man,  Auto  Department, 
New  York  Edison  Company, 
New  York,  N.  Y. 


HANDY    JAR    FOR    POURING 
WATER  INTO  BATTERIES 
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Halving  a  Motor's  Voltage  in  a 
Difficult  Case 

A  METHOD  of  halving  the  voltage  of  a  motor  which 
saved  winding  a  large  number  of  coils  was  resorted 
to  recently  in  a  large  New  York  repair  shop.  There  were 
nine  coils  connected  in  series  in  three  groups  for  each 


Coil  A-^i 


TWO  PARALLEL  CIRCUITS  OBTAINED  BY  REPLACING  COIL  A 
(IN  M)    WITH  COILS  B  AND  C    (IN   N) 

phase.  The  problem  was  to  divide  these  nine  coils  into 
two  equivalent  parallel  paths.  This  was  solved  in  the 
manner  described  in  the  following  paragraphs. 

The  motor  was  of  the  squirrel-cage  type  and  was 
rated  at  20  hp.,  220  volts,  three-phase,  GO-cycle,  1,120- 
r.p.m.  It  had  been  rewound,  but  in  attempting  to  run  it 
at  no  load  it  was  found  that  on  applying  the  usual  50 
per  cent  of  line  voltage  the  motor  refused  to  start.  The 
voltage  was  then  increased  to  the  80  per  cent  tap  of 
the  auto-transformer,  but  without  any  better  results. 
Finally,  after  applying  220  volts  with  no  better  success, 
it  was  decided  to  investigate  the  trouble. 

While  connected  across  220  volts  and  not  rotating, 
the  current  in  each  phase  was  found  to  be  approximately 
20  amp.,  and  this  in  itself  seemed  unusual,  as  under 
these  conditions  the  current  is  usually  in  the  neighbor- 
hood of  three  to  three  and  one-half  times  rated  current, 
which  would  amount  in  this  case  to  about  150  amp.  to 
200  amp.  The  stator  winding  connections  were  checked 
and  seemed  to  be  correct.  The  rotor  had  been  welded 
and  the  bearings  were  in  good  shape.  The  data  sheet 
was  next  consulted,  and  this  was  checked  against  the 
stator  winding  and  here  the  trouble  was  found.  The 
stator  had  fifty-four  slots  and  twenty-seven  coils,  con- 
centric-wound, consisting  of  three  pole-phase' groups  per 
phase  and  three  coils  per  group,  creating  six  poles  per 
phase.  The  stator  had  been  rewound  with  coils  made  up 
of  twenty  turns  of  one  No.  10  double-cotton-covered  wire 
each,  connected  series-star.  The  data  sheet  called  for 
ten  turns  of  two  No.  10  wires  per  coil  in  series-star  con- 
nection. It  is  evident  that  the  coils  were  made  up  incor- 
rectly, as  under  these  conditions  the  motor  would  have 
had  the  necessary  turns  to  operate  properly  on  a  440- 
volt  circuit. 

Under  the  existing  conditions  the  question  then  arose 
as  to  the  best  method  of  rectifying  the  trouble  without 
entirely  rewinding.  It  was  evident  that  the  winding 
would  have  to  be  reconnected  two-parallel  star  in  order 
to  operate  this  motor  on  a  220-volt  circuit.     As  there 


were  nine  coils  in  series  per  phase  connected,  as  shown 
at  M,  it  was  seen  that  an  uneven  number  of  pole-phase 
groups  would  present  a  fairly  difficult  winding  to  divide 
into  two  circuits.  It  was  finally  decided  to  remove  coil 
"A"  shown  at  M  and  make  up  two  coils  of  No.  10  with 
ten  turns  each  and  put  these  two  coils  back  into  the  same 
slots,  insulated  from  each  other,  to  form  two  separate 
coils  as  "B"  and  "C"  at  N,  this  being  done  to  the  same 
relative  coil  in  each  of  the  three  phases,  which  made  it 
necessary  to  make  up  a  total  of  six  of  these  coils.  The 
winding  had  180  turns  in  series  per  phase  and  under  the 
original  conditions  could  not  be  divided  into  two  equal 
circuits.  Under  the  new  arrangement  of  connections  as 
shown  at  N ,  a  parallel  connection  was  obtained  with 
ninety  turns  in  each  circuit.  After  reconnecting  in  this 
manner  the  motor  was  tested  and  was  found  to  operate 
quite  satisfactorily.  E.  R.  Debman. 

East  Orange,  N.  J. 


Non-Reversible  Attaclinient  Plug  for 
Three-Phase  Motor 

FOR  connecting  a  three-phase  motor  at  any  one  of  a 
number  of  locations  in  a  Connecticut  brickyard  a 
non-reversible  attachment  block  has  been  made.  This 
is  a  5-hp.,  440-volt  motor  which  operates  a  conveyor 
cable  carrying  bricks  from  the  drying  racks  to  the 
burning  kilns,  and  as  the  work  is  shifted  from  one 
locality  to  another  it  is  necessary  to  move  the  motor 
about. 

If  the  leads  become  exchanged,  the  motor  is  liable 
to  run  in  the  wrong  direction.  This  difficulty  was 
overcome  in  a  rather  crude  but  practical  manner  by 
placing  on  every  other  post  a  three-pole,  600-volt 
inclosed  fuse  block  about  15  ft.  above  ground  so  as  to 
be  well  beyond  the  reach  of  any  truck.  To  all  these 
fuse  blocks,  eight  in  number,  the  three-wire  main  line 
is  connected.  A  fiber  block  was  made  to  clamp  securely 
three  inclosed  fuses  in  each  of  which  a  No.  10  copper 
wire  was  soldered  in  place  of  the  regular  fuse  and  to  the 
ferrule  of  each  was  soldered  one  conductor  of  a  flexible 
cable  leading  to  the  motor.  The  fiber  block  is  shaped  to 
form  a  good  grip  for  the  hand.  As  the  leads  are  all 
solidly  connected  there  is  no  danger  of  reversing  the 

motor.  The  line 
is  protected  by 
another  fuse 
block  carrying 
30 -amp.  fuses. 
The  leads  to  the 
motor  consist  of 
a  three-wire 
stranded  cable 
heavily  insulat- 
ed. By  means  of 
a  fiber  strain 
clamp  the  cable 
is  hooked  up  on 
the  post  so  that 
the  pulling 
strain  will  not 
come  on  the  plug  connections.  At  the  motor  there  are  a 
switch  and  25-amp.  fuses,  the  cable  merely  making  the 
connection  to  the  main  line. 

This  one  attachment  plug,  made  up  by  the  company's 
mechanic,  and  the  eight  fuse  blocks  cost  for  labor  and 
material  about  $20.  H.  S.  Rich. 

East  Berlin,  Conn. 


fuse  block 


%%   Dummy  fuses 


LEADS   TO   MOTOR   CANNOT  BE  REVERSED 
WHEN  USING  THIS  PLUG 
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Power  Required  for  Oil-Well  Drilling 

THE  power  requirements  for  an  electrically  driven 
drill  in  use  in  the  El  Dorado  oil  fields  of  Kansas 
are  shown  in  the  accompanying  curves.  The  full  curve 
(Fig.  2)  shows  the  total  consumption  for  various  depths, 
while  the  dotted  line  represents  the  kilowatt-hour  re- 


MATERIAL  STRUCK  AT  DIFFERENT  DEPTHS  WHILE    DRILLING 
OIL  WELL— TOTAL  DEPTH  2,443  FT. 


consisted  principally  of  lime  and  shale.  The  actual 
number  of  drilling  days  was  thirty-four,  and  sixteen 
days  were  required  for  repairs,  making  a  total  of  fifty 


Depth 
Drilled 

Kind  of  Material 

Struck  and 

(Ft.) 

Thickness  of  It 

0 

10-ft 

lime 

10 

30-ft. 

blue  shale 

40 

12-ft. 

lime 

52 

20-ft. 

shale 

72 

14.ft. 

lime 

86 

121-ft. 

shale 

207 

6-ft 

lime 

213 

73-ft. 

shale 

286 

2-ft 

red  rock 

288 

20-ft. 

lime 

308 

5-ft. 

shale 

313 

16-ft. 

lime 

329 

95-ft. 

shale 

424 

18-ft. 

lime 

442 

53-ft. 

shale 

495 

7-ft. 

lime 

502 

46-ft. 

shale 

548 

19-ft. 

lime 

567 

47-ft, 

shale 

614 

9-ft 

lime 

623 

10-ft 

oil  saad 

628 

633 

7-ft 

sandv  shale 

640 

35-ft. 

blue  shale 

676 

15-ft. 

shale 

691 

10-ft. 

lime 

701 

35-ft. 

shale 

736 

55-ft. 

lime  (hard) 

791 

9-ft. 

shale 

800 

38-ft. 

shale 

838 

4-ft. 

lime 

842 

34-ft. 

.slate 

876 

45-ft. 

lime 

921 

8-ft. 

shale 

929 

30-ft. 

lime 

959 

10-ft 

shale 

969 

10-ft 

lime 

979 

8-ft. 

shale 

987 

4-ft. 

slate 

991 

52-ft 

lime 

1,043 

9-ft 

shale 

1,049 

56-ft 

I-me    1       , 

1,108 

18ft. 

slate      8^^ 

Depth 

Drilled 

(Ft.) 

Kind  of  Material 

Struck  a- d 
Thickness  of  It 

1,126 
1,153 
1,156 
1,217 
1,227 

27-ft.  lime  (hard) 

3-ft.  shale 
60-ft.  lime 

9-ft.  slate 
40-ft.  lime 

1,268 
1,319 
1,356 
1,373 
1,382 

50-ft.  shale 
36-ft.  lime 
25-ft.  shale 

heavy  flow  ga 
35-ft.  lime 

1,418 
1,439 
1,450 
1,503 
1,522 

20-ft.  shale 
1 0-f t.  lime 
52-ft.  shale 
1 8-ft.  water  sand 
47-ft.  slate 

1,570 
1,574 
1,590 
1,605 
1,660 

4-ft.  oil  sand 
16-ft.  shale 
15-ft.  slate 
45-ft.  lime 
12-ft.  sand 

1,672 
1.678' 
1,760 
1.770 
1,792 

6-ft.  shale 
79-ft.  sand 

9-ft.  shale 
20-ft.  lime 
50-ft.  sand 

1,845 
1,895 
1.905 
1,965 
1,984 

45-ft.  shale 
10-ft.  lime 
52-ft.  shale 
18-ft.  lime 
15-ft.  shale 

2,000 
2.041 
2,069 
2.097 
2,152 

40-ft.  lime 
27-ft.  sand  (oil) 
27-ft.  lime 
54-ft.  sandv  lime 
142-ft.  slate 

2,297 
2,303 
2,314 
2.366 
2,368 

6-ft.  lime 
1 1-ft.  slate 
52-ft.  lime 

2-ft.  red  rock 
55-ft.  shale 

2,423 
2,425 
2,435 

2-ft.  sandy  lime 
10-ft.  slate 
8-ft.  sand  (oil) 
Total  depth  2,443 

quirement  per  foot  of  depth.  The  increase  in  power 
required  as  the  depth  increases  is  clearly  shown.  This 
is  due  to  the  weight  of  drilling  equipment  and  the 
increased   "kick"  that  must  be  applied  to  the  line   in 


to         a'  CO 

12  Hour  Periods 


FIG.  1 — PROGRESS  OF  DRILLING  2,443-FT.  OIL  WELL 

order  that  the  drill  bit  shall  get  its  necessary  rise  in 
height  from  the  bottom  of  the  hole. 

Fig.  1  is  a  record  of  the  progress  of  drilling,  showing 
the  depth  drilled  in  each  twelve-hour  period.  The  mate- 
rials through  which  the  drill  went  on  its  downward 
course    are    listed    in    the    accompanying    table.      They 
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FIG.  2 — ENERGY  CONSUMPTION  IK  DIGGING  OIL  WELL 

days.    The  maximum  depth  drilled  per  day  was  126  ft., 
while  the  average  was  72  ft.    The  driving  motor  was  a 
75-hp.,  440-volt,  three-phase  slip-ring  machine. 
Chicago,  111.        Field  Editor  Electrical  World. 


Proper  Fit  and  Correct  Pressure  of 
Brushes  Help  Commutation 

PROPER  fitting  of  brushes  and  correct  adjustment 
of  pressure  are  necessary  to  insure  the  longest  brush 
life  and  to  prevent  burning  commutator  or  slip  rings. 
Lack  of  care  in  fitting  brushes  to  the  commutator  when 
first  installed  is  a  common  fault  which  has  caused 
more  brush  failures  than  any  other.  The  final  fitting 
should  be  done  with  very  fine  sandpaper.  Then,  after 
the  dust  has  been  blown  out  of  the  machine,  see  that 
the  brushes  move  freely  in  the  boxes.  Adjust  the  spring 
tension  so  that  it  is  approximately  equal  on  every 
brush,  and  if  it  is  possible,  run  the  machine  without 
load  until  the  brushes  make  good  contact  across  their 
entire  faces.  It  is  not  always  true  that  a  brush  poorly 
fitted  at  the  start  will  soon  wear  under  load  to  form  a 
good  contact.  A  brush,  particularly  one  of  the  carbon 
grades,  if  subjected  to  sparking  caused  by  poor  contact, 
may  have  its  contact  face  so  pitted  that  it  will  never 
wear  down  to  a  proper  seat.  The  reason  for  this  is 
plain.  For  instance,  consider  an  ordinary  carbon  brush, 
rated  at  35  amp.  per  square  inch  and  working  at  30 
amp.  per  square  inch.  If  the  brushes  are  making  con- 
tact on  only  one-fourth  of  their  faces,  the  current 
density  in  this  portion  is  raised  to  approximately  120 
amp.  per  square  inch,  which  is  far  beyond  the  carrying 
ability  of  the  material.  Therefore,  the  heat  generated 
at  these  points  may  be  sufficient  to  cause  cratering 
as  described. 

Emphasis  is  placed  on  the  need  of  making  pressures 
equal  on  all  the  brushes  of  a  machine  because  of  the 
great  effect  pressure  has  on  contact  resistance.  At  a 
pressure  of  1  lb.  per  square  inch  the  contact  drop, 
negative  plus  positive,  of  an  ordinary  carbon  brush  at 
40  amp.  per  square  inch,  with  a  speed  of  3,500  ft.  per 
minute,  may  have  a  value  of  2.2  volts,  whi^e  at  3  lb. 
per  square  inch  the  contact  drop  may  be  only  1.5  volts. 
The  contact  resistance  has  accordingly  been  decreased 
in  the  proportion  of  1.5  to  2.2.     Since  current  divides 
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inversely  proportional  to  the  resistances  of  parallel  cir- 
cuits, it  is  readily  seen  how  unequal  the  current  dis- 
tribution will  be  among  brushes  which  have  widely 
varying  pressures.  It  is  strongly  recommended  to 
adjust  spring  pressures  by  the  aid  of  a  small  spring 
scale,  reading  the  pressure  at  the  instant  the  pressure 
arm  leaves  the  top  of  the  brush.  A  trouble  which  de- 
pends on  this  same  principle  is  caused  by  operators 
installing  more  than  one  grade  of  brush  on  the  same 
commutator.  In  general,  different  grades  have  different 
contact  drops,  hence  mixing  grades  on  the  same  ma- 
chine will  often  have  the  same  result  as  unequal  brush 
tension. 

Brush  holders  should  be  set  at  the  proper  angle. 
Trailing  brushes  work  best  at  15  deg.  or  less  from  the 
radial  position.  Leading  brushes  of  the  reaction  type 
should  be  30  deg.  to  40  deg.  from  the  radial  position. 
Morganite  Brush  Company,  A.  L.  Heath, 

New  York,  N.  Y.  Engineer. 


Busbar  Bender  Which  Does  Quick  and 
Eflfective  Work 

A  BUSBAR  bender  that  is  very  speedy  and  at  the 
same  time  makes  perfect  bends  is  shown  in  the 
accompanying  drawings.  By  referring  to  the  assembly 
drawing  it  is  seen  that  the  bar  to  be  bent  is  laid  in  the 
bending  frame  and  held  by  the  steel  wedge  B,  which 
passes  through  both  sides  of  the  frame.  The  bending 
lever  is  pivoted  on  the  steel  pin  A,  and  by  exerting  a 
downward  pressure  on  the  handle  of  the  bending  lever 


and   the   inverted    V-block   between   which   the    bar    is 
placed. 

The  pressure  is  usually  applied  with  a  small  hy- 
draulic jack.  The  great  drawback  to  the  use  of  this 
bender  is  the  length  of  time  necessary  to  complete  a 


THIS  BENDER  WILL  ACCOMMODATE  BUSBARS  UP  TO 
J   IN.   X  4   IN.   IN   SIZE 

any  degree  of  bend  can  be  obtained.  A  bender  of  this 
type  is  suitable  for  all  bars  up  to  i  in.  in  thick- 
ness and  4  in.  in  width. 

For     bending     busbars     many     devices     have     been 
developed,  the  most  common  of  these  being  the  V-block 
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DETAILS   OF   PARTS  OF  BUSBAR  BENDER 

bend  and  reset  the  blocks.  The  lever  type  of  bender 
described  here  overcomes  these  objections,  and  after 
some  practice  even  an  inexperienced  man  can  turn  out 
good  work.  R.  H.  N.  Lockyer. 

Bonnington  Falls,  British  Columbia. 


Motor  Requirements  for  Meeting 
Unusual  Service  Conditions 

MANY  times  the  engineer  of  a  plant  in  casting 
about  for  a  motor  suitable  for  an  unusually 
severe  service  is  somewhat  at  a  loss  to  know  the  salient 
points  of  various  types  of  motors  with  respect  to  their 
ability  to  survive  the  task  of  operating  the  exceptional 
drives.  From  experience  gained  in  a  plant  using  25,000 
hp.  in  motors  it  is  evident  that  there  are  ways  to 
decrease  the  number  of  motor  failures  by  avoiding 
certain  general  features  of  design  which  have  been 
found  to  create  excessive  maintenance  charges. 

In  locations  where  carbon,  excessive  moisture  or  dust, 
such  as  soda  ash,  lime  or  caustic,  which  will  combine 
with  moisture  to  produce  a  low-resistance  chemical 
solution,  is  present,  it  is  not  desirable  to  use  a  partly 
closed  slot  construction  of  the  stator.  An  open  slot, 
with  form-wound  coils  taped  and  varnished  before  in- 
stallation, should  be  used.  In  a  partly  closed  slot  motor 
the  wires  are  slipped  in  the  slot  singly  and  the  ends 
of  the  coils  are  taped  up  to  the  point  where  the  wires 
enter  the  slot.  For  this  reason  it  is  very  difficult  to 
prevent  carbon  or  chemicals  from  breaking  down  the 
joints  of  the  insulation  at  the  point  of  entrance. 

Metallic  wedges  for  retaining  the  coils  in  the  slot 
have  sometimes  given  trouble  where  the  motor  is  sub- 
ject to  heavy  overloads.  These  wedges  are  usually 
of  light-weight  material  and  sometimes  warp  out  of 
place  because  of  excessive  heating  and  bind  the  rotor 


May  14,  1921 


ELECTRICAL     WORLD 


1113 


so  that  the  motor  must  be  dismantled  and  the  wedges 
removed. 

In  locations  subject  to  an  excessive  amount  of  dust, 
w^ith  particular  reference  to  dust  having  a  high  per- 
centage of  water  chemically  combined,  it  has  been  found 
desirable  to  eliminate  the  sheet-iron  plates  placed  in 
the  end  bells  for  the  purpose  of  deflecting  the  cooling 
air  around  the  coils.  The  end  bells  should  be  as  open 
as  possible,  otherwise  the  dust  will  build  up  around 
the  coils  and  shut  off  the  cooling  air  altogether.  Too 
much  confidence  should  not  be  placed  in  air  ducts  in 
stator  laminations  for  ventilation  of  motors  of  50  hp. 
and  under.  Usually  an  excessive  amount  of  dust  will 
clog  them  very  easily. 

For  the  above  reasons  concerning  dust,  and  since 
oil  and  dirt  cannot  always  be  eliminated  from  the 
ordinary  installation,  frequently  the  coil  ends  become 
covered  with  a  thiclc  coating  of  dust  which  cannot  be 
removed  by  blowing.  For  such  an  installation  it  has 
been  found  unwise  to  use  a  motor  with  a  temperature 
rise  of  50  deg.  C. 

On  many  pump  drives  provision  cannot  be  made  for 
taking  care  of  the  thrust  of  the  pump  except  by  the 
bearings  of  the  motor.  In  selecting  a  motor  for  such 
a  drive  a  clearance  of  at  least  2  in.  should  be  obtained 
between  the  rotor  parts  and  the  end  bells  to  take  care 
of  the  lateral  wear  of  the  bearings. 

In  motors  of  15  hp.  and  up  it  is  a  decided  advantage 
to  have  deep  rotor  bars  designed  to  assist  in  venti- 
lating the  motor,  as  quite  often  fans  attached  to  the 
spider  are  broken  and  remain  unnoticed  for  some  time. 
Rotor  bars  which  are  not  welded  or  silver-soldered  to 
the  end  ring  give  an  unusual  amount  of  trouble  where 
the  motors  are  subject  to  sustained  overloads  or  in 
the  presence  of  any  oxidized  dust  which  can  find  its 
way  between  the  bars  and  end  rings.  Often  a  year 
will  elapse  before  a  motor  will  begin  to  show  signs  of 
a  serious  drop  in  speed,  owing  to  high  resistance  joints 
in  the  rotor,  but  in  cases  where  high  temperatures  in 
the  motor  exist  for  some  length  of  time  a  rotor  fail- 
ure usually  occurs  in  a  short  period. 

In  considering  wound  or  slip-ring  rotors  it  is  very 
desirable,  when  the  size  of  motor  will  warrant  it,  to 
use  bar  coils  which  may  be  taped  and  varnished  before 
insertion  in  the  rotor  slots.  The  wire  coils  of  more 
than  one  turn  in  partly  closed  slots  are  open  to  much 
the  same  objection  as  applies  to  partly  closed  slot 
stators  in  that  they  often  fail  when  subject  to  exces- 
sively moist  conditions  or  certain  chemical  materials. 

Many  slip-ring  rotor  failures  may  be  traced  to  the 
improper  application  of  slip-ring  brushes,  because  the 
use  of  a  brush  too  high  in  metallic  or  copper  content 
invites  trouble.  The  dust  gets  in  between  the  coils  and 
is  very  difficult  to  blow  out.  Sooner  or  later  a  leakage 
path  is  established  by  these  metallic  particles  and  a 
motor  failure  occurs.  It  is  best  to  always  refer  such 
brush  application  problems  to  either  the  maker  of  the 
motor  or  the  brush  manufacturer  for  their  recommenda- 
tions. 

The  modern  tendency  in  oil-well  covers  is  to  use  a 
pressed  or  stamped  metal  cover  secured  by  screws.  In 
changing  motors  and  when  changing  bearing  bushing 
these  screws  seem  to  be  invariably  broken  off,  and  it 
becomes  quite  an  item  of  maintenance  expense  to  tap 
the  broken  screws  out  and  replace  the  missing  lids  when 
there  are  a  large  number  of  motors  in  the  plant.  The 
desirable  construction  seems  to  be  a  rather  small  open- 
ing covered  by  a  cast  lid  with  a  substantial  hinge. 


In  medium-size  motors  using  two  oil  rings  the  inner 
ring  is  often  put  in  from  the  inside  of  the  end  bell. 
With  this  construction,  it  is  very  difficult  to  maintain 
any  sort  of  collar  in  place  to  seal  the  space  between 
the  end  bell  and  the  shaft.  In  the  large  motors  it 
appears  desirable  to  split  the  bearing  housing  in  two 
halves  and  in  the  smaller  motors  to  insert  the  ring 
through  the  opening  in  the  top  of  the  bearing  housing. 
After  one  of  these  collars  is  broken,  or  when  it  cannot 
be  kept  in  place,  it  is  extremely  difficult  to  prevent  oil 
from  being  sucked  out  of  the  bearing  housing  by  the 
fan  action  of  the  rotor.  In  many  machines  the  oil  over- 
flow spout  is  not  sufficiently  protected  from  damage  by 
belts,  and  when  knocked  off  it  is  seldom  discovered  until 
the  bearing  has  been  ruined.  Often  it  has  been  neces- 
sary to  remove  the  oil  overflows  and  substitute  pipe 
plugs  in  order  to  prevent  the  unexpected  draining  of 
the  oil  well  by  a  broken  overflow. 

The  foot  lugs  of  a  motor  should  be  extra  strong  in 
cases  where  a  motor  must  be  shifted  from  one  loca- 
tion to  another  very  often.  It  does  not  take  a  very 
severe  bump  to  knock  off  a  lug  when  a  motor  is  slipped 
off  a  low  foundation  to  the  floor  by  cai-eless  mechanics. 
When  a  foot  lug  is  broken  it  is  very  difficult  to  secure 
the  motor  to  its  foundation  or  sliding  base,  and  weld- 
ing is  not  always  satisfactory.  It  is  usually  necessary 
to  strip  the  winding  out  of  the  frame  in  order  to  make 
the  weld. 

It  is  not  always  possible  to  foresee  every  condition 
which  may  arise  in  connection  with  a  new  motor 
application,  but  by  the  careful  selection  of  the  proper 
characteristics  of  motor  structure  and  design  to  suit 
the  operating  conditions,  an  endless  repair  bill  may 
often  be  avoided.  The  writer  believes,  however,  that 
the  motor  designers  of  today  are  keenly  alive  to  the 
problems  of  maintenance  and  operation  of  their  motors 
and  are  always  glad  to  co-operate  in  adapting  their 
equipment   to  meet   unusual  conditions. 

St.  Louis,  Mo.  J.  Elmer  Housley, 

Electrical  Engineer. 

Lumber  Stacker  Decreases  Cost  of 
Handling  Lumber 

A  SAVING  of  25  to  35 
per  cent  in  the  cost  of 
piling  lumber  in  some 
yards  of  the  Northwest  has 
been  effected  by  the  use  of 
the  lumber  stacker  illus- 
trated herewith.  The  ma- 
chine not  only  saves  time 
but  will  pile  lumber  to  a 
height  of  26  ft.,  or  nearly 
twice  the  height  possible 
by  hand  stacking,  thus  re- 
ducing the  storage  area  re- 
quired by  nearly  half. 

A  i-hp.  motor  drives  two 
endless  chains  to  which 
arms  are  attached  at  inter- 
vals for  elevating  the  lum- 
ber. The  machine  is  port- 
able, weighs  1,900  lb.,  and  the  height  of  the  towers  is  30 
ft.  In  actual  operation  the  elevator  will  pile  lumber  at 
the  rate  of  6,000  ft.  per  hour.  W.  C.  Heston. 

Portland  Railway,  Light  &  Power  Company, 
Portland,   Ore. 
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STACKS  LUMBER  26  FT.  HIGH 

AT  LESS  EXPENSE  THAN 

HAND  PIUNG 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
«f  Electric  Light,  Power  and  Heat 


Why  Not  Fixetl  Prices  for  Wiring  Jobs? 

By  Kassandra 

IN  THE  old  days  no  storekeeper  had  fixed  prices  for 
his  goods.  Then  the  idea  came  in,  and  today  a  store 
without  fixed  prices,  a  store  where  the  buyer  and  store- 
keeper haggle  and  trade,  is  a  sign  of  backward  civili- 
zation. At  the  present  time,  in  fact,  there  are  very  few 
businesses  of  any  character  that  do  not  operate  on  the 
fixed-price  basis.  The  utilities  are  obliged  to  do  so 
by  law,  but  even  if  they  were  not  they  would  have  fixed 
prices  just  the  same.  For  imagine  the  New  York  Edi- 
son Company  or  the  Edison  Electric  Illuminating  Com- 
pany of  Boston,  for  instance,  entering  into  a  discussion 
with  each  customer  as  to  the  price  per  kilowatt-hour. 
As  well  imagine  Wanamaker  or  Jordan-Marsh  or  Mar- 
shall Field  operating  on  any  but  the  fixed-price  basis. 

The  utilities  may  have  been  forced  by  law  to  have 
fixed  prices,  but  there  is  no  law  requiring  stores  to  have 
fixed  prices.  The  reason  the  big  and  successful  stores 
have  fixed  prices  is  because  it  pays.  If  a  store  could 
have  a  minimum  price  marked  secretly  on  each  article 
and  then  let  the  salesman  try  to  get  all  he  was  ab'.e, 
it  could  apparently  double  its  net  profit  if  the  average 
mark-up  were  only  10  per  cent.  But  without  the  fixed 
price,  without  the  confidence  of  the  customer,  the  over- 
head and  cost  of  selling  go  up  so  fast  as  to  wipe  out 
all  the  gain.  So  progressive  business  men  have  estab- 
lished and  standardized  the  policy  of  fixed  prices. 

The  electrical  industry,  I  believe,  is  suffering  today 
because  electrical  wiring  has  not  been  put  upon  a  one- 
price  basis.  The  contractor  still  risks  his  profit  by 
adapting  his  price  to  fit  the  job.  Yet  there  is  no  real 
reason  why  a  contractor  cannot  make  a  fixed  price  on 
most  of  his  work  as  well  as  any  other  business  man. 

Some  jobs,  say  wiring  a  big  factory  or  a  ten-story 
building,  are  so  big  that  it  pays  to  figure  out  each  item, 
but  this  isn't  true  of  the  ordinary  small  jobs  which 
make  up  the  bulk  of  a  contractor's  business.  On  a 
hundred-dollar  job  the  net  profit,  including  overhead,  is, 
or  should  be,  something  like  $30.  The  wiring  contractor 
can  no  more  afford  to  spend  time  haggling  over  the 
price  than  a  furniture  dealer  can  afford  to  waste  time 
haggling  over  $100  worth  of  furniture.  With  the 
still  smaller  jobs — say,  for  instance,  the  adding  of  con- 
venience outlets  to  a  house  already  wired — certainly 
there  is  no  margin  for  cutting  a  price  of  $25  to 
suit  a  customer.  The  wiring  contractor  should  have  his 
fixed  price  for  fixtures  or  switches,  just  as  much  as  for 
flatirons  or  percolators  or  fuses  or  lamps.  He  may  need 
several  prices  to  take  care  of  ordinary  outlets  (fixtures 
extra)  and  so  much  for  a  receptacle,  or  so  much  more  if 
a  new  circuit  is  needed  instead  of  adding  the  outlet  to 
an  existing  circuit.  He  must  have  one  fixed  price  for 
concealed  work  and  another  for  wood  or  metal  mending. 
The  wiring  and  labor  costs  are  so  nearly  the  same  that 
he  can  afford  to  average  it,  and  by  averaging  and  quot 


ing  a  fixed  price  he  can  cut  down  the  time  spent  in 
trading  and  haggling,  and  reduce  his  overhead  but  not 
his  profit. 

Let  a  wireman  try  advertising  "convenience  outlets  put 

in  ordinary  locations  at  $ each,  including  standard 

receptacles,"  and  he  will  forge  ahead  of  his  haggling 
competitor  just  as  the  fixed-price  store  gets  ahead  of 
the  store  whose  owner  spends  one  dollar  of  his  own 
time  to  get  fifty  cents  in  higher  price.  For  the  ordinary 
man  would  rather  pay  $6  or  $8  for  each  new  outlet 
and  feel  reasonably  sure  that  this  is  the  same  price  that 
others  are  paying  to  that  wireman  than  to  trade  and 
haggle  and  pay  a  little  less.  On  a  fixed  price  he  feels 
surer  of  quality.  On  a  haggled  price  there  is  always 
a  doubt  as  to  whether  the  quality  has  not  been  skimped. 
A  fixed  price,  however,  does  not  mean  that  all  the  wire- 
men  have  the  same  price  any  more  than  fixed  prices  in 
groceries  mean  that  every  grocer  has  the  same  price. 
The  high-class  wireman  should  have  a  higher  fixed  price 
than  the  poorer  wireman  and  can  get  it.  He  need  not 
fear  price  cutting,  because,  although  the  poor  wireman 
who  announces  a  high  price  and  then  secretly  cuts  it 
may  get  one  or  two  jobs,  he  will  disappear  just  as  the 
old-fashioned  haggling  store  has  disappeared  and  left 
the  fixed-price  store  of  today  as  the  standard.  The 
good  store  knows  that  some  customers  take  more  of  the 
sa'esman's  time  than  others,  that  some  deliveries  cost 
more  than  others,  but  it  also  knows  that  a  fixed  prico 
which  is  the  same  to  all  pays  best. 

The  wiring  contractor,  I  believe,  can  establish  a  fixed 
price  for,  say,  95  per  cent  of  his  small  jobs  other  than 
the  repair  jobs.  It  will  pay  the  central-station  company 
well  to  advocate  this  policy  and  aid  the  wiring  man  to 
work  out  and  establish  such  a  practice. 


Why  Customers  Should  Invest  in 
Utility  Securities 

IN  ANNOUNCING  the  plans  for  offering  its  preferred 
stock  to  customers  the  Atlantic  City  (N.  J.)  Electric 
Company  issued  a  statement  to  the  local  new.spapers 
explaining  why  its  securities  are  a  good  investment. 
Part  of  the  company's  argument  was  as  follows: 

"Every  one  around  here  knows  the  Atlantic  City 
Electric  Company  and  every  one  realizes  how  absolutely 
necessary  it  is  to  the  daily  life  of  Atlantic  City  and  to 
the  other  communities  it  serves.  But  here  is  a  fact  that 
most  folks  do  not  know.  Over  1,400,000  citizens  of  the 
United  States  have  invested  their  money  in  the  electric 
light  and  power  business — it  is  believed  a  greater 
number  than  have  invested  in  any  other  class  of 
securities  e.xcept  Liberty  bonds. 

"Why?  Because  the  securities  of  the  electric  light 
and  power  business  have  proved  to  be  safe  and  because 
the  dividends  have  been  paid  regularly,  year  after  year. 
Our  customers  and  other  residents  may  now  secure  such 
an  investment  on  very  reasonable  terms." 
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Rural  Rates  Should  Be  Based  on 
Value  of  Service 

DECLARING  that  many  existing  rural  lines  are 
being  operated  at  a  loss  and  advocating  the  adop- 
tion by  central  stations  of  a  rate  which  would  be  based 
largely  on  the  value  of  the  service  rather  than  the  kilo- 
watt-hours used,  N.  T.  Wilcox  of  Keokuk,  Iowa,  pre- 
sented some  interesting  statements  on  the  cost  of 
rural  service  before  the  recent  meeting  of  the  Missouri 
Association  of  Public  Utilities  at  Kansas  City.  He 
pointed  out  that  in  most  cases  an  analysis  of  rural 
service  discPoses  that  cost  conditions  surrounding  such 
service  are  materially  greater  than  for  town  service. 
Mr.  Wilcox  continued: 

In  reality  the  rural  system  is  furnishing  a  valuable 
service  and  the  customer  is  paying  for  a  few  kilowatt-hours 
instead  of  for  the  commodity  that  he  is  purchasing,  which 
is  a  valuable  service.  The  minimum  charge  exacted,  if  it 
exists  at  all.  is  absurdly  small  and  no  reflection  of  the 
actual  value  to  the  customer.  Those  who  have  grown  up  with 
the  industry  and  have  been  consistent  optimists  and  boost- 
ers are  so  because  they  realize  that  adequate  and  proper 
service,  because  of  its  many  possibilities  in  practical  appli- 
cation, is  or  at  least  may  be  an  actual  money  maker  for 
the  customer  as  well  as  for  the  distributing  company. 
Money  can  be  made  for  the  farmer  even  when  the  total 
charge  for  this  service  is  many  times  the  amounts  popularly 
supposed  to  represent  the  sums  possible  to  be  obtained  for 
rural  service. 

The  statement  that  a  good,  well-managed,  160-acre  farm 
in  the  Middle  West  can  well  afford  to  pay  $50  per  month 
for  complete  electric  service  at  the  present  time  may  seem 
decidedly  optimistic.  But  may  we  not  venture  to  say  that 
ten  years  hence  this  statement  will  be  considered  a  most 
reasonable  one?  Let  us  consider  the  many  practical  ap- 
plications of  electric  power  to  farm  requirements.  In  the 
house  we  have  lighting,  cooking,  refrigeration,  fans  and 
ventilation,  cream  separation,  churning,  water  pumping  and 
many  other  conveniences  which  go  to  lighten  laboi  and 
make  life  pleasant.  In  the  farmyard  or  about  the  place 
we  may  have  electric  power  for  lighting,  grinding  feed, 
sawing  wood,  pumping,  cold  storage,  milking  and  various 
miscellaneous  labor-saving  applications  where  electric  powiir 
is  conceded  to  be  superior  to  other  powers. 

A  careful  and  competent  analysis  will  reveal  a  possible 
saving  of  labor  costs  surprisingly  large.  It  will  also  be  dis- 
covered that  in  many  cases  the  farmer  can  afford  to  pay 
$50  per  month  for  service  and  out  of  his  advantage  still 
have  another  $50  yet  for  his  own  use  as  a  result  of  utiliz- 
ing this  service,  saying  nothing  of  the  fact  that  unlike  labor 
the  electric  power  is  on  the  job  and  ready  to  do  its  part 
at  any  time  during  the  twenty-four  hours'  time  without 
a  hint  of  strike  or  asking  for  an  increased  wage.  The 
efficiency  is  also  uniform  instead  of  variable  according  to 
the  health  or  mood  of  the  laborer. 

Educational  work  and  good  salesmanship,  as  well  as  com- 
mon sense,  together  with  commercial  sense  and  energy,  are 
required  to  succeed  in  really  selling  rural  service.  Time 
will  also  be  required  to  develop  this  business,  although 
much  less  than  formerly  owing  to  the  general  acceptance 
of  the  advantage  to  be  derived  from  superior  service.  The 
point  we  desire  to  emphasize  is  that  an  opportunity  is  pres- 
ent for  those  men  who  recognize  the  fact  that  the  supply 
of  electricity  to  outlying  and  sparsely  settled  districts  is 
a  valuable  service  and  to  be  charged  and  paid  for  accord- 
ingly. Territory  must  be  carefully  mapped  out  and  studied 
in  advance  and  careful  and  consistent  plans  of  campaign 
laid  out  in  order  to  insure  success.  Rates  for  service  must 
be  carefully  considered  beforehand.  Inadequate  hit-or-miss 
methods  must  not  be  tolerated.  Twelve  hundred  to  twenty- 
four  hundred  dollars  per  year  per  square  mile  served  is 
all  that  we  can  probably  expect  from  strictly  farm  service 
in  the  Middle  West,  at  least  so  long  as  the  farms  average 
in  size  as  large  as  at  present. 

Hamlets  and  small  towns  here  and  there  will,  however. 


tend  to  increase  the  totals.  When  we  consider  that  a  good- 
sized  town,  covering  10  square  miles,  can  be  made  to  supply 
an  income  of  as  high  as  $15,000  or  $20,000  or  more  per 
square  mile  and  at  high  load  factor,  we  can  readily  see 
why  the  kilowatt-hour  is  the  basis  of  charge  in  town  and 
why  the  charge  for  service  is  of  secondary  consideration  in 
this  instance.  In  the  country,  however,  we  will  be  able  to 
sell  at  most  not  more  than  4,000  kw.-hr.  or  5,000  kw.-hr. 
per  month  per  square  mile,  probably  less.  It  is  evident 
from  these  considerations  that  the  farmer  must  pay  for 
his  own  transformers  and  meter  equipment  and  for  serv- 
ice— not  for  kilowatt-hours  at  the  rates  generally  prevailing. 
How  shall  we  meet  these  conditions  and  assure  an  ade- 
quate and  reasonable  return  for  service  rendered?  It  is 
quite  evident  that  we  cannot  sell  entirely  on  a  kilowatt- 
hour  basis,  although  we  need  a  meter  to  check  abuse  and 
waste.  It  is  also  quite  evident  that  we  cannot  read  meters 
every  month  and  furnish  the  same  detail  and  expensive 
serNice  required  in  to^\•Tl  with  its  consequent  high  cost  per 
customer.  Automobile  and  truck  service  for  country  dis- 
tricts run  up  expense  and  must  as  far  as  possible  be 
avoided.  The  low  return  per  mile  also  means  that  we  must 
have  the  lowest  possible  construction  costs  consistent  with 
service.  This  construction  must  be  such  as  not  to  subject 
the  customer  to  any  except  quite  unusual  interruptions  for 
the  reason  that  the  whole  foundation  of  the  business  rests 
on  satisfactory  service.  If  we  have  poor  lines  and  poor 
maintenance  and  supervision,  we  shall  not  be  rendering 
the  valuable  service  for  which  we  should  demand  and 
receive  an  adequate  return. 

To  allow  comparatively  low  rates  for  the  service  we 
must  have  the  best  possible  development  of  the  territory 
served.  This  means  intensive  and  energetic  work  so  that 
the  time  required  to  develop  may  be  reduced  to  a  minimum, 
also  satisfactory  line  construction  such  as  will  prove  really 
economical  in  the  long  run  and  afford  the  satisfactory  serv- 
ice that  will  be  required  to  develop  and  hold  the  business. 

Assuming  that  the  working  voltage  for  the  main  trunk 
lines  is  33,000  and  that  branch  lines  are  6,600  volts,  for  the 
purposes  of  this  estimate  and  of  outlining  the  situation  in 
a  rough  way,  we  approximate  costs  as  follows: 

Per  Mile 

Trunk  lines,  including  right-of-way,  etc : $3,00n 

Side   lines    $1,200  to    1.500 

Taps    1,000 

In  figuring  costs  something  must  be  added  for  engineer- 
ing, supervision,  general  and  overhead  expenses  and  interest 
during  construction.  Estimates  generally  lack  these  items, 
which  may  account  for  some  wonderfully  low  estimates  that 
have  been  reported. 

Assuming  that  the  territory  served  contains  an  average 
of  four  160-acre  farms  per  square  mile  and  that  only  50  per 
cent  of  possible  customers  are  obtained,  then  the  trans- 
mission-line costs,  outside  of  allowance  for  generating  plant, 
would  appear  somewhat  as  follows: 

Proportion    of  trunk   line   investment  per  farm   inside  of 

district  served    $140.00 

Proportion  of  side  lines  and  taps 860.00 

Total    $1,000.00 

Fixed  charges,  taxes,  depreciation  and  interest  at  15  per 
cent  would  be  $150  per  year,  or  $12.50  per  month. 

To  this  should  be  added  at  least  $1  to  cover  patrolling 
and  necessary  meter  reading.  With  100  per  cent  develop- 
ment— that  is  with  every  farm  served — the  charge  of  $12.50 
would  possibly  be  reduced  to  $7  or  $8  per  month  per  cus- 
tomer, but  as  this  cannot  be  expected  for  some  time  to 
come,  the  latter  figure  has  not  been  used. 

The  above  should  be  the  minimum  charge  per  farm  be- 
fore any  allowance  is  made  for  kilowatt-hours  used  either 
in  doing  work  on  the  customer's  premises  or  for  energy 
losses  in  lines,  transformers,  meters,  and  so  forth.  It  is 
assumed  also  that  the  farmer  will  pay  for  his  owti  meter, 
transformer,  switch  and,  if  necessary,  lightning  arresters, 
as  well  as  for  all  lines  on  his  own  premises.  In  totaling 
these  figures  we  are  assuming  a  capacity  of  5  kw.  per  cus- 
tomer and  that  each  customer  would  require  about  36 
kw.-hr.  per  year  for  meter  and  transformer  losses.     In  this 
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case  we  have  assumed  1,200  kw.-hr.  per  year  per  kilowatt 
of  capacity,  or  6,000  kw.-hr.  per  year  for  each  customer. 

A  summation  of  the  above  figures,  together  with  kilowatt- 
hour  figures  for  each  customer,  gives  transmission-line 
charges  of  $150  a  year  plus  $300,  the  price  of  6,000  kw.-hr., 
at  5  cents  per  kw.-hr.,  or  a  total  charge  of  $450  a  year  or 
$37.50  a  month. 

A  5-cent  rate  has  been  assumed,  but  this  rate  will  vary 
materially  for  different  locations.  How  many  farmers  are 
paying  this  amount?  If  they  are  not  paying  this  amount, 
how  much  are  we  actually  losing  on  this  kind  of  service 
when  we  charge  only  $2  to  $5  per  month  minimum? 

This  paper  has  been  written  in  the  hope  that  it  would 
serve  to  bring  out  the  important  difference  between  farm 
service  and  city  kilowatt-hour  charges  and  to  emphasize 
the  fact  that  rural  distribution  is  essentially  based  upon  a 
valuable  service — not  on  kilowatt-hours  sold.  Those  who 
have  analyzed  these  problems,  especially  as  to  costs,  will 
realize  the  necessity  of  education  and  helpful  suggestions. 
Well-constructed,  not  necessarily  expensive,  distributing 
lines,  if  periodically  and  intelligently  inspected,  entail  com- 
paratively low  costs  for  patrolling  and  inspection  and  ar^ 
most  economical.  Good  construction  always  means  low 
maintenance.  This  remark  especially  applies  to  the  high- 
tension  insulators.  The  33,000-volt  trunk  lines,  if  used, 
will  of  course  require  more  attention  than  the  lower-voltage 
distributing  lines,  but  if  good  construction  and  high-grade 
insulators  are  used — say  a  50,000-volt  insulator — this  at- 
tention should  be  comparatively  small. 

From  the  nature  of  things  most  rural  lines  must  be 
financed  by  the  people  benefited.  Generally  speaking,  many 
lines  are  too  poorly  constructed  and  maintained  to  be  worth 
more  than  the  amount  usually  charged  to  the  customer, 
but  in  this  discussion  of  the  problem  we  are  considering  a 
businesslike  plan  which  will  insure  continuous  service  and 
which  will  be  profitable  alike  to  the  customer  and  to  the 
company  furnishing  the  service.  The  mistake  made  by  the 
average  company  supplying  rural  service  is  in  failing  to 
appreciate  the  fact  that  the  service  has  a  definite  and 
appreciable  value  which,  if  properly  demonstrated,  will 
result  satisfactorily  to  all  concerned. 


Central-Station  Office  Fits  Local 
Architecture 

THE  thick  adobe  walls  and  mission  bells  of  New 
Mexican  architecture  are  followed  in  the  design  of 
the  office  of  the  Santa  Fe  (N.  M.)  Water  &  Light 
Company.    Although  the  building  has  no  show  window. 


UNUSUAL    DESIGN    OF    CENTRAL    STATION    OFFICE    AT 
SANTA  FE,  N.  M. 

this  apparent  disadvantage  is  offset  by  a  display  of 
appliances  arranged  in  the  front  part  of  the  general 
office  space,  where  customers  paying  their  bills  are 
reminded  of  the  advantages  of  electric  service. 


Illiiininated  Directory  for  (Central- 
Station  Office 

AN  ATTRACTIVE  illuminated  directory  is  installed 
at  the  offices  of  the  Narragansett  Electric  Lighting 
Company,  Turks  Head  Building,  Providence,  R.  L, 
directly  opposite  the  elevator  entrances  to  the  com- 
pany's headquarters.  It  is  designed  in  panels,  with 
raised  letters  indicating  the  room   numbers  and  titles 


ATTRACTIVE    OFFICE    DIRECTORY    OF    PROVIDENCE    COMPANY 

of  various  officials  and  the  locations  of  departments 
and  divisions.  Art  glass  is  used  behind  raised  glass 
letters,  with  a  total  installation  of  156  25-watt,  250- 
volt  lamps,  set  in  troughs  of  six  outlets  each,  back  of 
the  glass,  to  give  uniform  distribution.  Directional 
arrows  are  provided  in  red  and  room  numbers  in  green, 
the  names  of  officials  and  departments  being  in  clear 
glass  backed  by  white  glass.  Apart  from  its  directional 
usefulness  it  affords  a  dignified  and  effective  advertise- 
ment of  the  company  to  passengers  using  the  elevators 
of  the  building. 


Public  Utility  Good  Will  Through  Public 
Schools  and  Libraries 

OFFICIALS  of  the  Indiana  Public  Utility  Association 
have  started  an  educational  campaign  through  the 
high  schools  and  the  public  libraries  of  Indiana.  Work 
now  has  been  started  on  the  compilation  of  a  series  of 
pamphlets  which  will  describe  separately  the  public 
utilities  of  the  state.  The  first  pamphlet  will  deal  in  a 
general  way  with  the  development  of  public  utilities  as 
a  whole.  The  remaining  seven  will  tell  more  in  detail  of 
the  various  utilities.  Each  pamphlet  will  go  into  the 
history  of  the  public  utility  in  question,  giving  data  on 
its  growth,  and  other  information  regarding  its  develop- 
ment from  the  time  of  the  organization  of  the  first  plant 
until  the  present  time. 

Letters  were  sent  out  recently  to  204  public  libraries 
and  128  high  schools  asking  if  they  cared  to  put  the 
pamphlets  in  their  institutions.  Three  days  after  the 
letters  had  been  sent  eighty-six  replies  were  received 
from  the  libraries  and  fifty-eight  from  the  high  schools, 
and  thev  all  were  favorable. 
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Generators,  Motors  and  Transformers 

Developments  in  Conversion  Apparatus  for  Edison 
Systems. — T.  F.  Barton  and  T.  T.  Hambleton. — A 
detailed  comparison  is  made  between  the  characteristics 
of  a  field-controlled  and  a  synchronous-booster  type  of 
converter  as  follows:  (1)  The  field-controlled  type  is 
said  to  have  higher  efficiency.  (2)  Successful  commuta- 
tion over  the  voltage  and  load  range  of  the  field-con- 
trolled converter  is  obtained  without  the  use  of  relays 
or  special  rheostats.  (3)  Better  ventilation  and  acces- 
sibility are  points  in  favor  of  the  field-controlled  con- 
verter. (4)  Cost  is  in  favor  of  field-controlled  converter 
for  a  voltage  range  not  to  exceed  10  per  cent  (5  per 
cent  above  and  below).  (5)  Saving  in  floor  space  is  in 
favor  of  the  field-controlled  converter.  (6)  The 
synchronous-booster  converter  allows  operating  at  unity 
power  factor  at  the  collector  rings  over  its  range  of 
voltage;  also  it  can  be  designed  at  additional  cost  to 
hold  unity  power  factor  at  the  transformer  primary. 
(7)  The  synchronous-booster  converter  can  be  designed 
for  a  large  voltage  range,  while  the  field-controlled  is 
limited  to  approximately  10  per  cent.  (8)  When  start- 
ing from  the  direct-current  side  it  is  not  possible  to 
change  the  alternating  voltage  of  the  field-controlled 
converter  for  synchronizing,  and  the  direct-current 
supply  should  be  shifted  immediately  before  closing  the 
alternating-current  circuit.  This  method  of  synchroniz- 
ing is  desirable  on  the  synchronous-booster  converter 
as  well.  (9)  The  field-controlled  converter  is  character- 
ized by  simplicity.  The  synchronous  booster  may  be 
excited  either  by  direct  current  in  the  field  coils  or  by 
reactive  current  in  the  armature.  The  field  winding 
may  therefore  be  omitted  and  the  field  structure  some- 
what reduced.  It  is  not  practicable  to  furnish  as  much 
excitation  through  the  armature  as  through  the  field 
windings,  and  therefore  this  type  of  booster  has  a 
smaller  voltage  range.  A  type  of  converter  called  by  the 
authors  "dynarotor"  is  a  machine  in  which  alternating- 
current  and  direct-current  windings,  electrically  sep- 
arate, are  placed  on  one  core.  The  application  of 
motor  generator  sets  to  three-wire  Edison  systems  is 
also  discussed,  and  it  is  said  that  converting  apparatus 
lends  itself  readily  to  automatic  operation.  The  author 
suggests  that  automatic  operation  might  readily  be 
extended  on  three-wire  systems. — Journal  A.  I.  E.  E., 
March,  1921. 

Generation,  Transmission  and  Distribution 

Mechanical  Calculation  of  Overhead  Lines. — There 
are  a  great  many  different  methods  known  for  the 
calculation  of  the  mechanical  strength  of  overhead  lines. 
Most  of  these  methods  have  been  carefully  investigated 
by  the  French  technical  commission,  and  their  investi- 
gation has  resulted  in  the  adoption  as  standard  of  the 
methods  and  formulas  given  in  this  article.  Bearing 
in  mind  the  customary  temperature  limits,  wind  pres- 
sures and  additional  forces,  a  formula  is  given  to  deter- 


mine maximum  span  and  sag.  Then  follows  detailed 
information  for  the  approved  calculation  of  wooden 
poles,  concrete  poles  and  towers.  The  section  on  rein- 
forced-concrete  poles  is  very  interesting  and  complete. 
Such  a  collection  and  adoption  of  standard  methods  of 
calculation,  where  there  is  more  than  one  way  to  reach 
the  result,  must  be  of  great  help  in  progressing  toward 
complete  standardization. — Revue  Generale  de  I'Elec- 
tricite,  March  12,  1921. 

The  Frequency  Problem  in  the  Steel  Industry. — B.  G. 
Lamme. — The  standard  frequency  of  25  cycles  for  steel- 
mill  plants  was  adopted,  the  author  says,  many  years 
ago,  when  the  conditions  were  such  that  this  frequency 
more  nearly  met  the  steel-mill  requirements  than  was 
possible  with  60  cycles.  With  the  coming  of  large  cen- 
tral stations  for  the  general  supply  of  electric  service 
of  all  kinds  the  frequency  of  60  cycles  has  come  into 
more  general  use.  In  consequence,  in  considering  the 
purchase  of  power  from  the  large  supply  companies, 
the  steel  mills  are  now  confronted  with  the  problem 
of  utilizing  60  cycles  to  best  advantage  in  plants  which 
were  initially  designed  for  25  cycles.  Various  possibil- 
ities for  utilization  of  60  cycles  in  such  plants  are  given, 
and  the  advantages  and  disadvantages  of  each  are  dis- 
cussed briefly.  It  is  recognized  that  the  whole  matter 
is  too  complex  and  contains  too  many  varied  elements 
to  allow  an  entirely  satisfactory  general  solution. — 
Journal  A.  I.  E.  E.,  April,  1921. 

Traction 

Economic  Aspects  of  Railway  Electrification. — A.  H. 
Armstrong. — The  author  considers  the  electrification 
of  railways  from  the  point  of  view  of  a  possible  remedy 
for  the  difficulties  now  confronting  rail  transportation. 
— Journal  of  Franklin  Institute,  April,  1921. 

Installations,  Systems  and  Appliances 

Regulation  of  Electric  Steel  Arc  Furnaces  Using 
Movable  Electrodes. — W.  G.  Mylius. — A  discussion  of 
the  difficulties  of  operating  arc  furnaces  for  melting 
steel,  particularly  when  melting  cold  scrap,  and  of  the 
kinds  of  arc  current  regulators  which  have  been  devised 
to  maintain  some  function  of  the  power  input  constant, 
such  as  current,  voltage,  watts  or  a  combination  of 
these.  Difficulties  caused  by  the  weight  and  inertia  of 
the  electrodes  are  considered  and  the  phenomena  of 
"hunting"  is  explained.  A  new  form  of  electrode  regu- 
lator is  described  and  illustrated  which  will  operate 
with  greater  precision  and  at  higher  speeds  than  pre- 
vious types  and  thus  overcome  the  difficulties  of  "hunt- 
ing."— Paper  presented  before  American  Electrochemi- 
cal Society,  April  21,  1921. 

Electric  Furnaces  for  Non-Ferrous  Alloys. — H.  W. 
GiLLETT. — A  tabulation  in  great  detail  of  all  the  electric 
furnaces  now  in  operation  in  the  United  States  melting 
non-ferrous  metals,  giving  the  kind  of  furnace,  users 
and  capacity  per  heat.  There  are  323  in  144  different 
plants,  with  a  capacity  of  193  tons  per  single  heat  and 
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using  42,350  kw.  The  article  also  tabulates  the  compo- 
sition of  the  alloys  worked  in  the  different  furnaces  and 
the  special  work  for  which  each  type  of  furnace  is  best 
adapted  and  discusses  briefly  the  construction,  advan- 
tages and  disadvantages  of  each  type. — From  paper 
presented  before  American  Electrochemical  Society, 
April  21,  1921. 

Electrochemistry  and  Batteries 

A  Neiu  High-Capacitij  Storage  Battery. — C.  W. 
Hazelett. — Description  of  a  very  thin-plate  storage 
batteiy  having  about  three  times  the  exposed  surface 
per  pound  of  material  compared  with  any  other  com- 
mercial battery.  The  electrical  output  per  unit  weight 
of  lead  and  active  material  is  50  to  200  per  cent  higher 
than  that  of  the  standard  types,  and  it  is  less  subject 
to  mechanical  defects  and  variability.  Batteries  may 
be  rebuilt  by  shipping  charged  elements  wrapped  in 
paper,  the  separators  between  the  plates  not  allowing 
them  to  dry  out  in  transit. — From  paper  presented  be- 
fore American  Electrochemical  Society,  April  21,  1921. 

Units,  Measurements  and  Instruments 

Resistance  Regnlators  with  Saving  in  Resistance 
Material. — R.  RiCHTER. — In  the  usual  method  of  voltage 
or  current  regulation  by  means  of  variable  amounts  of 
resistance  cut  into  the  line,  parts  of  the  resistance 
material  are  cut  out  or  short-circuited,  so  that  some 
of  the  material  is  idle.     The  ratio  of  unused  to  used 
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resistance  becomes  greater  when  the  limits  of  regula- 
tion become  wider.  Consequently  the  heating  of  the 
resistance  is  always  localized  to  a  certain  portion  of  all 
the  resistance  used  in  the  regulator.  The  arrange- 
ment is,  therefore,  inefficient.  The  new  method  de- 
scribed in  this  article  divides  all  the  available  resistance 
into  two  or  more  equal  branches,  and  the  contacts  are 
so  arranged  as  to  permit  of  a  gradual  change  from 
series  to  parallel  connection  of  these  bi'anches,  using 
always  in  every  position  of  the  lever  or  glider  all  the 
resistance  material.  The  number  of  necessary  contacts 
is  twice  the  number  in  the  usual  method,  but  they  carry 
less  current.  For  three-phase  regulation  a  better  use 
of  the  resistance  material  may  be  obtained  by  arranging 
the  contacts  to  change  gradually  from  delta  to  star  con- 
nection. To  .still  greater  advantage  this  method  of 
regulation  may  be  used  for  tap  connections  on  trans- 
formers or  generators  by  substituting  parts  of  the  wind- 
ings for  the  resistances. — Elektrotechnische  Zeitschnift, 
March  10,  1921. 

Explanations  of  the  Stroboscopic  Method  of  Slip 
Measurement. — C.  Breitfeld. — This  short  article  ex- 
plains why  in  many  cases  the  method  of  determining 
the  frequency  or  the  percentage  slip  of  a  motor  which 
consists  in  illuminating  a  sector  painted  on  the  shaft 
of  the  generator  or  motor  by  an  arc  light  fed  by  the 
same  circuit  does  not  give  actual  values.  Two  such 
cases  are  mathematically  explained.  Besides  taking 
certain  arithmetical  precautions,  the  author  says  that 
it  is  essential  to  use  in  the  arc  lamp  two  absolutely 
identical  carbons;  otherwise  an  electric  valve  action  is 


likely  to  take  place,  giving  only  half  the  actual  value. 
This  is  of  such  great  importance  that  the  author  sug- 
gests using  always  two  halves  from  one  carbon  rod. — 
Elektrotechnik  und  Maschinenban,  Feb.  27,   1921. 

Telegraphy,  Telephony  and  Signals 

Repetition  of  Signals  on  Locomotives. — F.  LiMON. — 
A  system  used  by  the  French  State  Railways  is  de- 
scribed which  gives  the  engineer  a  warning  signal  and 
also  makes  a  record  of  it  if  he  passes  a  closed  semaphore. 
The  transmission  is  operated  by  wireless  waves  emitted 
from  a  stationary  signal  post  at  the  side  of  the  track, 
which  in  turn  is  operated  by  a  rail  contact  set  in  con- 
junction with  the  semaphore.  A  short  horizontal  an- 
tenna is  installed  at  the  signal  post  and  at  the  two  sides 
of  the  locomotive.  A  small  spark  coil  and  gap  is  used 
as  a  wave  generator.  The  detector  is  of  the  coherer 
type. — L'Electricien,   March   15,   1921. 

Neiv  Type  of  Condenser  Antenna. — S.  R.  WINTERS. — 
The  practical  use  of  a  condenser  antenna  is  particularly 
adapted  to  wave  lengths  below  400  m.  as  shown  by  the 
radio-communication  section  of  the  Bureau  of  Stand- 
ards. In  some  cases  the  condenser  antenna  assumes 
the  form  of  an  extensive  screen.  Directional  charac- 
teristics of  this  type  of  antenna  are  also  discussed. — 
Wireless  Age,  April,  1921. 

The  Lafayette  Radio  Station. — S.  C.  Hooper. — A  de- 
scription of  the  high-power  radio  station  built  by  the 
American  Navy  Department  near  Bordeaux,  France,  and 
later  turned  over  to  the  French  government.  The  prin- 
cipal engineering  features  of  the  station  are  eight  self- 
supporting  steel  towers,  each  820  ft.  (250  m.)  in  height, 
the  antenna  system  and  the  transmitting  equipment 
consisting  of  1,000-kw.  arcs  complete  in  duplicate.  The 
Poulsen  type  of  arc  equipment  is  used  and  the  "L"  type 
of  antenna,  consisting  of  No.  3  silicon-bronze  cable, 
has  been  installed. — Electric  Journal,  April,  1921. 

Carrier  Current  Telephony  and  Telegraphy. — E.  H. 
Colpitis  and  O.  B.  Blackwell. — This  paper  briefly 
outlines  the  history  of  the  development  of  carrier  multi- 
plex telegraphy  and  telephony.  The  fundamental  prin- 
ciples underlying  particularly  the  newer  developments 
of  the  art  are  then  discussed.  Consideration  is  likewise 
given  to  the  propagation  characteristics  of  open-wire 
lines,  including  those  containing  Intermediate  lengths 
of  cable.  Commercial  types  of  apparatus  and  actual 
installations  are  described  and  a  brief  statement  is  made 
as  to  further  applications  of  the  art. — Journal  A.  L 
E.  E.,  April  and  May,  1921. 

The  Hetirodyne  Receiver. — J.  V.  L.  HOGAN. — The 
heterodyne  receiver  is  said  to  make  use  of  a  local 
source  of  energy  which  is  combined  with  the  signal- 
producing  effects  of  the  received  electromagnetic 
waves,  which  may  be  amplified  for  ready  interpretation. 
This  system  is  ascribed  to  Fassenden  and  the  present 
development  of  the  device  is  described. — Electric 
Journal,  April,  1921. 

A  System  of  Raihvay  Traffic  Control  by  Telephone. — 
T.  F.  Lee. — The  author  deals  particularly  with  the 
control  of  freight  traffic,  asserting  that  the  telegraph 
control  at  one  time  almost  universally  employed  is 
gradually  giving  way  to  various  control  systems  depend- 
ing on  telephones.  He  says  that  especially  efficient  in- 
struments and  various  forms  of  signaling  from  one 
instrument  to  another  have  been  developed  for  this 
purpose.  These  instruments  ai"e  described  in  the  article. 
— London  Electrician,  April  1,  1921. 
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Books  of  Technical  and 
Industrial  Interest 


Das  Kugelphotometer.  By  Richard  Ulbricht.  110 
pages,  34  illustrations.  Munich:  R.  Oldenburg. 
This  book  gives  a  full  historical  account  of  the  devel- 
opment of  the  use  of  the  hollow-sphere  photometer, 
together  with  complete  mathematical  derivations  of  for- 
mulas used  for  measuring  light  intensities  with  such 
apparatus.  The  author,  being  the  inventor  of  the 
widely  used  sphere  photometer,  was  honored  by  the 
V.  D.  E.  in  that  his  name  has  been  linked  with  the 
method  he  devised,  standardized  for  all  light  measure- 
ments on  arc  lamps  in  1907  ("Ulbricht'sche  Kugel"). 
In  ten  chapters  the  subject  has  been  covered  very  thor- 
oughly. Detailed  directions  are  given  on  the  proper 
painting  of  the  interior  of  these  spheres,  based  upon 
mathematical  conclusions  and  practical  experience. 


The  Standard  Electrical  Dictionary.  By  T.  O'Conor 
Sloane.  New  York:  Norman  W.  Henley  Publishing 
Company.  768  pages,  477  illustrations. 
This  is  a  new  and  enlarged  edition  of  a  well-known 
electrical  dictionary.  A  new  section  has  been  added 
in  alphabetical  order,  so  that  the  reader  who  does  not 
find  the  term  he  seeks  in  the  main  section  can  often 
find  it  in  the  added  section.  This  plan  has  enabled  the 
volume  to  be  enlarged  without  recasting  all  the  original 
material,  a  great  economical  advantage  in  these  days  ot 
heavy  printing  costs.  The  total  number  of  words  and 
terms  defined  in  the  book  is  about  4,000.  A  large  amount 
of  work  must  have  been  expended  in  their  accumulation. 
There  are  two  kinds  of  electrical  dictionaries;  namely, 
those  adapted  to  the  needs  of  technical  readers  and  those 
adapted  to  the  needs  of  non-technical  readers.  This 
book  belongs  mainly  to  the  second  kind.  It  will,  how- 
ever, be  of  service  to  the  electrical  public  as  well  as  to 
the  general  public. 


Readings   and    Problems   in    Statistical    Methods. 

By  Horace  Secrist,  Ph.D.     New  York:   Macmillan 

Company.  427  pages. 
An  interesting  and  useful  volume  written  by  a  real 
authority  on  the  subject.  Intended  primarily  as  a  text- 
book and  laboratory  assistant,  it  presents  the  various 
statistical  methods  in  a  simple  manner,  rendering  the 
work  suitable  for  general  use  as  well  as  for  the  class- 
room. The  book  was  written  to  be  used  in  conjunction 
with  the  author's  "Introduction  to  Statistical  Methods," 
but  either  of  these  volumes  may  be  used  separately  or 
for  general  purposes.  The  first  portion  of  the  book  is 
an  interesting  explanation  of  the  meaning  and  applica- 
tion of  statistics  and  statistical  methods.  The  explana- 
tions are  entirely  practical  and  dravra  from  busy 
industrial  life.  Following  this  is  a  study  in  the  collec- 
tion of  statistical  data.  The  discussion  of  question- 
naires and  points  to  be  considered  in  their  use  is  espe- 
cially applicable  to  the  electrical  industry.  If  every 
questionnaire  sent  to  this  industry  were  studied  care- 
fully in  accordance  with  the  directions  given  in  this 
book,  valuable  data  would  be  gained  at  a  minimum 
of  time  and  expense.     Tabulation  and  analysis  of  the 


collected  data  take  up  the  third  portion  of  the  book. 
The  last  100  pages  consist  of  an  almost  entirely  the- 
oretical discussion  of  averages,  dispersion,  "skewness" 
and  correlation.  Perhaps  one  of  the  most  appreciated 
additions  to  the  volume,  from  the  standpoint  of  the 
laboratory  instructor,  is  the  list  of  review  questions 
and  problems  which  concludes  each  chapter. 


Space  and  Time  in  Contemporary  Physics.  By  Moritz 
Schlick.  New  York:  Oxford  University  Press. 
88  pages. 
This  is  a  good  translation  of  a  well-knowTi  book  on 
the  Einstein  theory,  written  from  the  philosophic  view- 
point. The  author  supports  Einstein  in  the  proposition 
that  the  world  is  a  four-dimensional  space-time  man- 
ifold, and  that  the  geometry  of  this  world  is  non- 
Euclidian.  He  goes  on  to  present  the  doctrine  that 
force  has  no  real  existence  in  our  world.  In  particular, 
there  is  no  such  real  thing  as  gravitational  force.  Bodies 
only  appear  to  be  attracted  toward  the  center  of  the 
earth  and  toward  one  another.  They  really  are  moving 
freely  in  distorted  or  non-Euclidian  space,  and  it  is  the 
distortions  of  the  space  in  the  neighborhood  of  matter 
which  give  rise  to  the  observed  gravitational  phenomena. 
Moreover,  space  is  not  infinite  but  is  limited  in  a  specific 
manner,  the  volume  of  the  total  world  space  being  a 
very  large  definite  number  of  cubic  centimeters.  This 
Einstein  doctrine  is  presented  in  a  very  plausible  man- 
ner. From  a  purely  mathematical  standpoint  it  has 
much  to  recommend  it.  From  a  philosophical  standpoint 
it  has  also  many  advantages.  From  an  engineering 
standpoint  it  offers  many  difficulties  in  the  way  of  real- 
ization. Yet  one  has  no  right  to  deny  a  hypothesis 
merely  because  it  is  difficult  to  visualize.  The  book 
presents  the  arguments  of  a  mathematical  hypothesis 
with  the  minimum  amount  of  mathematical  symbols. 


Engineering  Electricity.  By  Ralph  G.  Hudson.  New 
York:  John  Wiley  &  Sons,  Inc.  190  pages,  288 
illustrations. 
An  excellent  elementary  textbook  of  electrical  engi- 
neering, particularly  with  reference  to  the  generation 
and  distribution  of  power  by  electricity.  The  book  has 
been  prepared  primarily  for  technical  students  not 
specializing  in  electrical  engineering,  but  it  may  also 
serve  as  an  introductory  text  for  electrical  engineering 
students.  The  illustrations  are  mostly  diagrammatic. 
The  illustrations  of  apparatus  and  machinery  are 
grouped  together  at  the  end — a  somewhat  novel  pro- 
cedure which  has  certain  advantages.  The  mathematical 
treatment  is  of  the  engineers'  type.  That  is  to  say, 
elementarj'  calculus  is  utilized  as  a  descriptive  device 
only.  The  excellent  rule  is  followed  of  having  the  unit 
in  which  each  equation  is  expressed  written  along  with 
and  immediately  after  the  equation.  This  makes  the 
formulas  much  more  easily  grasped.  The  work  is 
divided  into  seventeen  chapters  on  the  following  sub- 
jects: Direct-current  circuits,  electromagnetism,  electro- 
magnetic induction,  the  direct-current  dynamo,  direct- 
current  measurements,  alternating-current  circuits, 
alternating-current  measurements,  three-phase  alter- 
nating currents,  the  alternating-current  transmission 
line,  the  synchronous  generator,  the  synchronous  motor, 
the  synchronous  converter,  the  mercury-arc  rectifier, 
the  transformer,  the  three-phase  induction  motor,  the 
alternating-current  series  commutator  motor,  illustra- 
tions of  electrical  apparatus  and  tables.  The  treatment 
is  clear  and  logical,  and  a  good  index  completes  the  book. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial   and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Convention  Plans  Rapidly  Nearing 
Completion 

PLANS  for  the  National  Electric  Light  Association 
convention  are  rapidly  shaping  up.  A  large  num- 
ber of  papers  and  reports  are  now  in  the  hands  of  the 
printers  and  already  quite  a  few  have  been  printed. 
Some  of  the  reports  this  year  are  very  voluminous, 
especially  the  report  of  the  committee  on  prime  movers, 
which  will  probably  exceed  400  printed  pages. 

Some  places  in  the  program  which  appeared  in  last 
week's  issue  of  the  ELECTRICAL  World,  page  1065,  not 
then  definitely  arranged  for  have  been  filled.  It  was 
announced  this  week  that  James  A.  Perry,  presi- 
dent of  the  National  Association  of  Railway  and  Public 
Utility  Commissioners,  and  E.  I.  Lewis,  newly  appointed 
member  of  the  Interstate  Commerce  Commission  and 
formerly  of  the  Indiana  Public  Service  Commission, 
would  deliver  addresses  on  topics  of  their  own  choos- 
ing at  the  general  sessions. 


Some  Large  Financing  by  Electric  Utilities 
the  Past  Week 

DURING  the  past  week  three  electric  light  and  power 
utilities  did  some  very  large  financing. 

The  Philadelphia  Electric  Company  disposed  of  the 
unsubscribed  balance  of  a  five-million-dollar  issue  of  8 
per  cent  preferred  stock  at  par. 

The  Connecticut  Light  &  Power  Company  brought 
out  $6,500,000  of  first  and  refunding  mortgage  7  per 
cent  sinking-fund  gold  bonds,  series  A,  and  due  in 
thirty  years,  at  95,  yielding  7.4  per  cent. 

Approximately  8  per  cent  is  the  yield  on  the  five- 
million-dollar  issue  of  the  Milwaukee  Electric  Railway 
&  Light  Company  twenty-year  7i  per  cent  refunding 
and  first  mortgage  gold  bonds,  series  A,  which  came 
out  this  week. 

Utah  Supreme  Court  Denies  Rehearing  in 
Special  Contract  Case 

THE  Supreme  Court  of  Utah  has  denied  the  applica- 
tion of  the  Utah  Copper  Company  and  seventeen 
other  large  users  of  electric  power  for  a  rehearing  in 
connection  with  its  decision  on  Feb.  25  sustaining  the 
Public  Utilities  Commission  of  Utah  in  the  special 
contract  case,  whereby  all  existing  special  power  con- 
tracts of  the  Utah  Power  &  Light  Company  customers 
in  Utah  were  declared  discriminatory  and  ordered  placed 
on  standard  schedules.  The  case  was  appealed  to  the 
Supreme  Coui't  by  the  consumers  on  the  ground  that 
the  commision  had  no  authority  to  change  any  of  the 
terms  of  the  contracts  because  they  were  entered  into 
prior  to  the  creation  of  the  commission. 

In  denying  the  rehearing  the  court  made  it  plain  that 
it  was  not  deciding  as  to  the  fairness  of  the  rates,  but 
as  to  the  right  of  the  commission  to  change  the  terms 


of  existing  contracts.  The  denial  of  the  rehearing 
leaves  the  way  open  for  appeal  to  the  United  States 
Supreme  Court. 

The  Supreme  Court  of  the  state  has  issued  to  the 
Utah  Copper  Company  a  writ  of  review  of  the  proceed- 
ings of  the  commission  leading  to  the  increase  of  the 
power  schedules  of  the  Utah  Power  &  Light  Company. 
The  Utah  Copper  Company  is  the  power  company's 
largest  consumer.  It  is  expected  that  other  large  con- 
sumers of  power  will  also  join  in  the  proceedings. 


Exemption  of  Utility  Securities  from 
Federal  Taxation  Urged 

PROHIBITION  of  the  issuance  of  tax-exempt  govern- 
ment issues  so  as  to  enable  regulated  industries  to 
dispose  of  their  securities  and  raise  badly  needed 
money  was  declared  vital  to  the  lives  of  public  utili- 
ties by  Philip  H.  Gadsden  of  Philadelphia  in  a  state- 
ment on  revision  of  federal  tax  laws  made  last  Tuesday 
before  the  Senate  finance  committee.  Mr.  Gadsden 
appeared  as  chairman  of  the  joint  tax  committee  rep- 
resenting the  American  Electric  Railway  Association, 
the  American  Gas  Association  and  the  National  Elec- 
tric Light  Association.  He  declared  emphatically  that 
public  utilities  do  not  seek  to  evade  taxation  but  merely 
desire  better  conditions  under  which  to  market  their 
securities  that  they  may  be  able  to  provide  badly  needed 
extensions  and  betterments  for  their  properties. 

Since  public  utilities  are  regulated  as  to  operation 
as  a  class  and  compelled  to  give  service  at  fixed  prices 
regai'dless  of  economic  conditions  it  is  only  fair,  he 
declared,  that  they  be  considered  as  a  separate  class 
in  legislation  governing  taxation.  He  urged  the  ap- 
pointment of  a  special  sub-committee  to  make  a  thor- 
ough study  of  the  public  utility  tax  situation. 

Two  features  of  the  securities  situation  on  which  Mr. 
Gadsden  laid  especial  emphasis  are  that  persons  upon 
whom  public  utilities  must  depend  very  largely  for  new 
money — those  subject  to  a  surtax  of  over  3  per  cent — 
no  longer  will  buy  public  utility  securities  because  they 
find  tax-exempt  5  per  cent  government  securities  better 
investments. 

Moreover,  the  only  persons  who  under  the  present 
tax  laws  find  it  profitable  to  buy  public  utility  securi- 
ties are  those  whose  incomes  are  less  than  $10,000  a 
year.  Their  combined  savings  are  only  $116,000,000, 
or  about  $1,884,000,000  less  than  is  required  annually 
by  the  public  utilities,  including  steam  railroads,  elec- 
tric railways,  gas,  electric  light  and  power  plants  to 
make  their  betterments  and  extensions. 

"The  most  serious  question  which  confronts  public 
utilities,"  Mr.  Gadsden  said,  "is  their  inability  to  se- 
cure the  necessary  new  capital  required  by  them 
annually  in  competition  with  tax-exempt  municipal  se- 
curities. Owing  to  the  high  income  tax  and  surtaxes 
an  anomalous  situation  has  been  brought  about  where 
a  municipal  bond  bearing  5  per  cent  will  yield  a  greater 
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return  to  the  investor  than  a  public  utility  security 
would  pay.  It  can  be  shown  that  a  taxpayer  or  an  in- 
vestor who  pays  a  surtax  of  over  3  per  cent  cannot  af- 
ford to  invest  his  money  in  public  utility  securities 
in  preference  to  municipal  securities.  In  other  words, 
only  that  class  of  investors  in  this  country  who  have  an 
income  not  exceeding  $10,000  can  under  our  present 
tax  laws  afford  to  invest  their  savings  in  public  utility 
securities. 

"Under  the  law  public  utilities  are  limited  to  a  re- 
turn on  their  investment  of  not  over  8  per  cent.  It 
is  clear,  therefore,  that  they  cannot  issue  securities 
agreeing  to  pay  more  than  that  amount  for  any  long 
time.  Unless  they  can  pay  over  8  per  cent  they  cannot 
compete  with  exempt  municipal  and  state  securities. 
The  result  of  this  situation  is  that  inevitably  these 
extensions  and  betterments  cannot  be  made.  Service 
would  slow  down  and  become  unsatisfactory  and  there 
would  be  a  growing  demand  on  the  part  of  the  public 
for  the  acquisition  of  these  utilities  by  municipalities 
on  the  ground  that  they  could  borrow  money  at  not 
over  5  per  cent.  In  other  words,  while  the  political 
policy  of  this  country  is  firmly  and  definitely  opposed 
to  municipal  and  government  ownership  of  utilities  the 
taxation  policies  of  our  government  are  forcing  it 
whether  we  want  it  or  not.  Unless  this  policy  of  ex- 
empting municipal  securities  is  discontinued  we  shall 
rapidly  drift  into  practical  socialism,  which  in  its 
essence  means  ownership  of  everything  by  the  public. 

"Now,  what  is  the  answer?  The  answer  is  that,  first, 
we  should  follow  the  advice  of  Secretary  Mellon  in  his 
recent  letter  to  the  chairman  of  the  ways  and  means 
committee  and  forbid  the  issuance  of  any  more  tax- 
exempt  securities  by  anybody." 


on  the  manager  of  the  plant,  the  superintendent  and  the 
fireman.  The  manager  is  to  blame  for  not  seeing  that 
efliciently  designed  plants  are  supplied  and  then  for  not 
insisting  that  efficient  operation  is  insured.  The  superin- 
tendent is  responsible  for  not  knowing  all  possible 
-sources  of  waste  and  for  the  lack  of  constant  checking  to 
know  that  waste  is  being  prevented.  Intelligent  men  must 
be  obtained  for  the  firing  force,  because  the  work  is  not 
common  labor  but  a  chemical  operation  requiring  intelli- 
gence to  carry  out.  Items  of  loss  can  be  audited,  and 
Mr.  Shurgar  urged  the  establishment  and  careful 
maintenance  of  detailed  records  that  would  reveal  the 
wastes  that  occur.  Discussion  brought  out  the  impor- 
tance of  keeping  boilers  clean  and  all  equipment  in 
first-class  condition. 

The  convention  continued  through  Thursday,  and  on 
Friday  and  Saturday  the  association  joined  the  first 
annual  convention  of  the  southwestern  Geographic 
Division  of  the  National  Electric  Light  Association,  of 
which  the  Arkansas  association  is  a  part. 


Arkansas  Utilities  Men  Consider  Education 
of  Customers  and  Efficient  Combustion 

ADOPTION  of  methods  to  familiarize  the  public  with 
1.  the  plans  and  the  operating  routine  of  the  utilities 
serving  it  was  advocated  before  the  opening  session  of 
the  Arkansas  Utilities  Association  at  Hot  Springs,  Ark., 
on  Wednesday,  by  J.  E.  Farnsworth,  vice-president  of 
the  Southwestern  Bell  Telephone  Company,  who 
declared  this  to  be  one  of  the  best  tools  that  can  be  used 
in  a  campaign  of  education.  He  asserted  that  the  old 
idea  that  courtesy  costs  nothing  was  an  error  and  that 
the  motto  of  "Never  do  something  for  nothing"  was  a 
serious  mistake.  Courtesy  costs  time  and  effort  and 
in  many  cases  direct  expenditure  of  money,  while  the 
items  of  service  that  bring  no  direct  return  in  money 
are  an  important  part  of  the  work  of  every  utility. 
Both  are  duties  that  every  utility  owes  to  the  public 
that  it  serves,  and  the  effort  is  paid  for  in  public  good 
will  that  means  more  than  money  returns.  Mr.  Farns- 
worth said  that  the  training  of  a  few  individuals  in  an 
organization  in  public  relations  methods  was  not  suffi- 
cient. Some  way  of  passing  the  specialized  knowledge 
of  the  few  through  the  entire  organization  must  be 
developed.  Employees  must  be  educated  in  the  essen- 
tials of  the  business  to  impart  to  them  an  interest  that 
cannot  be  expected  if  they  know  only  their  own  par- 
ticular job.  Disloyal  employees  must  not  be  tolerated. 
Supervising  employees  must  keep  in  close  touch  with 
public  officials  and  take  part  in  all  public  activities. 

W.  G.  Shurgar  of  Little  Rock  discussed  efficient  fuel 
combustion,  placing  the  responsibility  for  inefficient  use 


Co-operative  Municipal  Development  ot 
Water  Powers  Voted  Down 

THE  California  Legislature  has  killed  a  bill  which 
was  intended  to  permit  municipalities  to  band  to- 
gether in  the  development  of  hydro-electric  power.  This 
privilege  was  desired  by  several  groups  of  California 
cities  which  wished  to  join  together  and  develop  some 
of  the  available  water-power  sites  in  the  high  Sierras 
and  distribute  the  power  among  the  cities  contributing 
to  the  financing. 

Although  this  bill  has  been  defeated  at  this  time, 
there  is  every  likelihood  that  it  will  again  be  called  up 
as  there  are  many  municipalities  in  California  officials 
of  which  are  anxious  to  undertake  municipal  ownership 
of  the  local  power  systems.  The  proponents  of  this 
measure  have  pointed  as  an  example  to  the  city  of  Los 
Angeles,  which  has  already  developed  some  power  sites 
and  which  is  active  in  plans  for  further  developments, 
particularly  on  the  Colorado  River. 


Jobbers'  Hot  Springs  Program 
of  Broad  Nature 

y\RRANGEMENTS  for  the  annual  convention  of  the 
l\  Electrical  Supply  Jobbers'  Association  at  Hot 
Springs,  Va.,  have  been  completed.  An  interesting 
program  has  been  prepared  and  includes  the  following 
papers  of  broad  interest:  "Co-operative  Methods  in 
Upbuilding  the  Industry,"  by  M.  H.  Aylesworth,  execu- 
tive manager  National  Electric  Light  Association; 
"Looking  Forward,"  by  W.  L.  Goodwin,  assistant  to 
the  president  of  the  Society  for  Electrical  Development; 
"Does  the  Electrical  -Jobber  Have  Any  Responsibility 
in  the  Safety  Movement?"  by  Andrew  MacLachlan, 
secretary  of  the  Square  D  Company ;  "Co-operation,"  by 
Herman  Plaut,  representing  the  Illuminating  Engineer- 
ing Society;  "The  Straight  Path,"  by  Samuel  A.  Chase 
of  the  Westinghouse  Electric  &  Manufacturing  Company, 
and  "The  Romance  of  Niagara's  Electric  Power,"  by 
George  S.  Anderson  of  the  publicity  department  of  the 
Niagara  Falls  Hydro-Electric  Development  Company. 

An  open  meeting  will  be  held  May  25  and  meetings  of 
the  various  divisions  and  a  general  meeting  will  be 
held  on  the  following  days.  On  May  27  there  will  be 
held  a  general  meeting  at  which  the  work  of  the  associa- 
tion will  be  discussed. 
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Units  for  Wire  and  Cable  Literature 

WITHOUT  attempting  to  standardize,  the  sub-com- 
mittee on  wires  and  cables  of  the  A.  I.  E.  E. 
standards  committee  has  taken  a  vote  of  its  members  to 
show  their  preference  in  the  matter  of  units  used  in 
wire  and  cable  literature.  The  sub-committee  was  of 
the  opinion  that  it  would  he  undesirable  to  attempt  to 
standardize  in  such  a  matter  on  the  basis  of  opinions 
expressed  by  its  members  only  and  thought  it  would  be 
better  to  extend  the  inquiry  before  coming  to  a  decision. 
The  result  of  the  ballot  is  as  follows : 

Metric  units  should  he  used  for  thermal  properties  and 
dielectric  stresses  as  follows: 

Temperature  C° 

Heat  resistivity C  per  watt-cm.'' 

Heat  conductivity Watts-cm."  per  C° 

Heat  resistance   C"   per  watt-cm. 

Heat  conductance   Watt-cm.  per  C° 

Dielectric  stress   Kilovolts  per  cm. 

The  thickness  of  insulation  should  be  expressed  in  sixty- 
fourths  of  an  inch. 

Dielectric  losses  should  be  expressed  in  watts  per  foot. 
The   megohms   and    capacity   constants    should    be   based 
upon  1,000"  ft. 

Mechanical  properties  such  as  tensile  strength  and  elonga- 
tion should  be  expressed  in  pounds  and  inches. 


More  Changes  in  California  Railroad 
Commission 

THE  resignation  of  F.  R.  Devlin  as  president  of  the 
California  Railroad  Commission  has  been  announced 
and  became  effective  May  1.  To  replace  Mr.  Devlin 
the  Governor  has  appointed  H.  S.  Benedict,  at  present 
a  member  of  the  State  Board  of  Control.  The  chief 
hydraulic  engineer  of  the  commission,  C.  H.  Loveland, 
also  tendered  his  resignation,  which  took  effect  May  1. 
With  these  changes  the  personnel  of  the  commission  will 
be  materially  different  from  that  of  last  year,  as  on 
Jan.  1  C.  H.  Powell  was  appointed  to  take  the  place  of 
President  E.  0.  Edgerton  and  during  the  last  two 
months  G.  S.  Jacobs,  assistant  chief  engineer,  also 
resigned. 

Mr.  Devlin  had  been  president  of  the  California  Com- 
mission since  the  retirement  of  Mr.  Edgerton  and  had 
been  a  member  of  the  commission  for  six  years.  He 
has  retired  to  resume  the  practice  of  law.  Mr.  Loveland 
had  been  with  the  commission  for  the  last  seven  years 
and  during  that  time  was  active  in  matters  relating  to 
domestic  water  and  irrigation  projects.  He  will  enter 
private  practice  as  a  consulting  engineer  in  projects  in- 
volving the  development  of  the  state  water  resources. 


he  said.  "In  that  portion  of  southern  Idaho  starting 
at  American  Falls  on  the  east  and  extending  to  the 
northwest  corner  of  the  state,  where  the  Snake  River 
leaves  the  state,  there  has  been  developed  66,700  hp. 
The  ultimate  capacity  of  the  power  developments  that 
can  be  made  on  the  Snake  River  between  these  two 
points  is  in  excess  of  400,000  and  probably  amounts  to 
500,000  hp.,  so  that  about  15  per  cent  of  the  total  power 
in  this  immediate  territory  that  can  be  developed  is  now 
developed  and  utilized. 

"The  use  of  hydro  power  in  this  portion  of  Idaho 
doubled  in  the  three  years  from  1907  to  1910.  It  again 
doubled  from  1910  to  1915,  and  has  doubled  onte  more 
in  the  years  since  1915,  and  a  careful  study  indicates 
that  the  normal  use  of  power  in  this  territory  will  again 
double  in  the  next  nine  years,  and  that  at  the  end  of 
that  period  there  will  be  approximately  70  per  cent  of 
the  total  power  possibilities  of  this  immediate  territory 
unused." 


Very  Little  of  Idaho  Power  Possibilities 
Developed 

NINETY-FOUR  per  cent  of  the  undeveloped  water 
power  of  the  State  of  Idaho  is  controlled  by  the 
federal  government  through  its  ownership  of  lands 
which  will  be  affected  by  its  development,  according  to 
a  statement  recently  made  by  W.  R.  Putnam,  vice-presi- 
dent and  general  manager  of  the  Idaho  Power  Company. 
Mr.  Putnam  said  that  Idaho  has  a  potential  water  power 
of  6,110,000  hp.,  of  which  approximately  only  100,000 
hp.,  or  1.6  per  cent,  has  been  developed. 

"Almost  all  of  the  developed  hydro  power  in  Idaho 
has  been  developed  in  the  southern  part  of  the  state," 


Steel-Mill  Power  Costs  Distributed  on 
Machine-Hour  Basis 

ELECTRIC  power  costs  are  distributed  on  a  ma- 
chine-hour basis  at  the  plant  of  the  Tioga  Steel 
Company,  according  to  a  statement  made  by  W.  H. 
Boyce  in  a  discussion  of  "Power  Distribution  in  In- 
dustrial Plants"  at  the  May  7  meeting  of  the  Phila- 
delphia Section,  Association  of  Iron  and  Steel  Elec- 
trical Engineers.  Departmental  requirements  are 
metered,  and  the  distribution  is  arrived  at  by  taking 
the  connected  horsepower  for  each  department,  and  with 
the  running  hours  as  a  basis  the  final  percentages  of 
the  consumption  are  figured. 

Records  of  motor  failures  classified  and  checked 
against  departments  have  been  found  helpful  in  main- 
taining departmental  electrical  efficiency,  R.  B.  Ger- 
hardt,  Bethlehem  Steel  Company,  asserted  in  his  dis- 
cussion of  record  forms. 

Other  subjects  which  were  discussed  at  the  meeting 
were:  "Resistance  Materials,"  by  Walter  Kennedy, 
Worth  Steel  Company,  and  "Dynamic  Braking  for  Crane 
Motors,"  by  G.  W.  Richardson,  American  Bridge  Com- 
pany. 

Officers  elected  for  the  coming  year  were  G.  H. 
Schaeffer,  Carpenter  Steel  Company,  chairman,  and  W. 
C.  Kennedy,  vice-chairman.  This  meeting  was  the  last 
technical  session  of  the  Philadelphia  Section  until  fall. 
The  annual  outing  will  take  place  on  June  4  at  Valley 
Forge. 

Comprehensive  Foreign  Trade 
Program  Urged 

EVERY  phase  of  the  world's  export  business  is  cov- 
ered in  the  foreign  trade  program  unanimously 
adopted  last  week  at  Cleveland  at  the  close  of  the  eighth 
annual  convention  of  the  National  Foreign  Trade  Coun- 
cil. Copies  of  the  program  were  sent  to  President 
Harding,  members  of  his  Cabinet,  senators  and  repre- 
sentatives. 

Credits,  exchange  rates,  taxation,  tariffs,  the  mer- 
chant marine,  domestic  transportation,  consular  serv- 
ice, parcel  post  and  numerous  other  things  are  discussed 
in  the  program,  which  is  really  a  composite  of  all  of  the 
recommendations  of  the  four  days  of  the  convention. 

The  United  States  is  a  creditor  nation  and  must 
import  heavily,  the  program  declares.     There  must  be 
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created  adequate  facilities  for  drawing  upon  surplus 
American  investments  in  order  to  furnish  long-term 
credits.  The  creation  of  financial  institutions  under  the 
Edge  law  to  facilitate  extension  of  long-term  credits  is 
urged. 

Substantial  reductions  in  the  cost  of  living  are  de- 
clared to  be  essential  if  production  costs  are  to  decrease 
to  the  point  where  American  goods  may  again  coYnpete 
in  price  with  foreign  goods. 

The  program  voices  its  appi-eciation  of  the  work  of 
trade  publications  and  the  daily  press  in  the  dissemina- 
tion of  accurate  foreign  news. 


Colorado  Federal  Court  Insists  that  Public 
Does  Not  Own  Utilities 

WHAT  might  be  regarded  perhaps  as  an  ultra-con- 
servative view  of  the  property  rights  of  public 
utilities  as  opposed  to  the  view  that  they  are  the  crea- 
tures of  the  public,  which  may  bend  them  to  its  will, 
was  taken  by  the  United  States  Court  of  the  District 
of  Colorado  in  a  recent  decision  by  which  it  granted  to 
the  Denver  Tramway  Company  an  8-cent  fare,  or  2 
cents  more  than  the  fare  allowed  by  city  ordinance,  and 
enjoined  the  municipal  authorities  from  interfering 
with  the  collection  of  the  higher  rate. 

"The  property  that  i.s  in  these  street-car  lines,  elec- 
tric light  plants,  telephone  systems  and  other  utilities 
is  as  much  the  property  of  the  stockholders  as  a  man's 
house  is  his  property,  and  the  public  has  got  to  leave 
it  alone.  They  must  treat  it  fairly  and  the  courts  are 
here  to  see  that  they  do,"  the  court  said.  "The  public 
doesn't  own  that  property  any  more  than  I  own  your 
coat.  The  only  right  and  power  it  has  over  the  com- 
panies is  to  regulate  the  rates  after  they  are  authorized 
to  do  business,  and  in  that  regulation  the  public  has  got 
to  act  judicially  and  fairly  and  allow  the  public  utility 
a  fair  return  on  its  investment. 

"We  have  got  to  get  away  fr'^m  this  idea  that  has 
been  planted  in  the  public  mind  that  because  there  is  a 
street-car  system  in  our  town  or  an  electric  light  sys- 
tem the  public  can  take  it  and  use  it  just  as  it  pleases. 
It  is  pure  destruction;  it  is  anarchy;  it  is  an  utter  dis- 
regard of  the  rights  of  property,  and  this  government 
cannot  continue  on  the  cultivation  of  any  such  funda- 
mental error  in  the  minds  of  the  people." 


Illinois  Commission  Bill  Before 
Legislature 

AN  INCREASE  in  membership  and  an  increase  t 
L  salaries  are  two  of  the  important  developments  in 
the  Illinois  Public  Utility  Commission  situation.  These 
developments  became  known  when  the  main  features  of 
the  administration  bill  to  carry  out  Governor  Small's 
campaign  pledges  were  recently  made  public.  The 
title  of  the  commission  under  this  bill  would  become  the 
"Illinois  Commerce  Commission,"  and  the  body  would 
consist  of  seven  members  as  against  the  present  five. 
Salaries  would  be  $7,000  per  year. 

The  commission  would  be  forbidden  to  abrogate  fran- 
chise agreements  between  a  munlcipalitj'^  and  a  utility 
if  such  agreements  were  made  as  a  consideration  for 
the  franchise.  Standards  of  service  would  be  fixed,  and 
in  case  of  failure  to  meet  such  standards  utility  rates 
could  be  fixed  on  the  quality  of  service  furnished. 

At  any  general  election,  en  petition  of  5  per  cent  of 
the  voters,  the  question  of  home  rule  could  be  submitted 


and  carried  by  a  majority  of  the  total  vote  cast  at  the 
election.  A  majority  of  those  voting  on  the  subject 
would  not  carry  the  proposition.  City  authority  would 
supersede  the  commission  on  the  adoption  of  home  rule 
except  as  to  reports  and  accounts  and  as  to  financial 
transactions.  If  home  rule  is  rejected  it  cannot  l>e  re- 
submitted in  less  than  two  years,  and  when  a  city  has 
surrendered  home  rule  it  cannot  be  resumed  in  less  than 
two  years.  A  municipality  adopting  home  rule  can 
obtain  the  aid  of  the  commission,  and  in  disagreements 
upon  matters  of  regulation  the  parties  are  authorized 
by  agreement  to  submit  the  dispute  to  the  state  com- 
mission in  place  of  the  courts. 


J.  M.  VVAKEMAN 


J.  M.  Wakeman  Resigns  from  Society  for 
Electrical  Development 

ANNOUNCEMENT 
l\  is  made  by  W. W. 
Freeman,  president  of 
the  Society  for  Elec- 
trical Development, 
that  at  a  meeting  of 
the  board  of  director.s 
of  the  society  held  in 
New  York  on  May  10 
James  M.  Wakeman 
tendered  his  resigna- 
tion as  general  mana- 
ger of  the  society, 
which  was  accepted, 
effective  as  of  Sept.  1, 
with  leave  of  absence 
granted  from  June  1. 
Mr.  Wakeman  has 
served  as  general 
manager  of  the  society  from  the  commencement  of  its 
activities  and  has  rendered  most  valuable  services  to  the 
society  and  the  industry  in  that  capacity. 

The  directors  of  the  society  are  unanimous  in  their 
expression  of  regret  that  Mr.  Wakeman  finds  it  neces- 
sary to  withdraw  from  the  executive  direction  of  the 
society's  activities,  and  their  heartiest  wishes  will  fol- 
low him  into  his  future  field  of  effort.  A  committee 
was  appointed  to  draw  up  a  suitable  resolution  to  ex- 
press the  appreciation  of  the  directors. 

The  resolution  which  the  committee  drew,  and  which 
was  passed  unanimously,  reads  as  follows: 

"The  board  of  directors  of  the  Society  for  Electrical 
Development,  in  accepting  the  resignation  of  James 
M.  Wakeman,  its  general  manager  from  the  date  of 
its  organization,  desires  to  enter  on  the  minutes  its 
full  recognition  and  appreciation  of  the  very  valuable, 
comprehensive  and  enthusiastic  work  given  by  him  to 
the  society.  Mr.  Wakeman  has  been  constant  and  in- 
dustrious in  his  efforts  and  has  won  for  himself  not 
only  the  sincere  commendation  of  the  board  as  a  whole 
for  the  conscientious  and  able  performance  of  his 
duties,  but  is  entitled  to  and  receives  the  personal  re- 
spect, esteem  and  good  wishes  of  every  member.  The 
standing  and  influence  of  the  society  today  are  to  be 
largely  attributed  to  the  splendid  and  faithful  efforts 
of  Mr.  Wakeman,  and  the  directors  of  the  society  take 
pleasure  in  so  stating  as  part  of  the  minutes  of  this 
meeting." 

Effective  June  1,  William  L.  Goodwin,  assistant  to 
the  president,  will  assume  charge  of  both  the  office  and 
field  activities  of  the  society. 
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Spragiie  to  Receive  Franklin  Medal 

FRANK  J.  SPRAGUE,  pioneer  in  the  field  of  electric 
traction,  has  been  selected  as  this  year's  medalist  by 
the  Franklin  Institute.  Presentation  of  the  Franklin 
medal  will  take  place  in  Philadelphia  the  afternoon  of 
May  18,  at  which  time  Mr.  Sprague  will  read  a  paper 
entitled  "Electric  Traction — A  Review."  The  other 
Franklin  medalist  this  year  is  Prof.  Charles  Fabry  of 
the  University  of  Paris,  France.  His  paper  is  entitled 
"Studies  in  the  Field  of  Light  Radiation." 

Both  Mr.  Sprague  and  Prof.  Fabry,  together  with 
General  Pershing,  will  receive  at  the  same  time  certifi- 
cates of  honorary  membership  into  the  institute. 


New  England  Central-Station  Men  Cheer 
Industrial  Heating  Lecturers 

ROUSING  cheers  welcomed  the  manufacturers'  rep- 
.  resentatives  who  journeyed  to  Boston  this  week  to 
conduct  an  industrial  electric  heating  course  at  the 
Engineers'  Club,  under  the  auspices  of  the  power  divi- 
sion of  the  New  England  Division  of  the  N.  E.  L.  A. 
The  group  of  meetings  was  opened  on  Tuesday  morn- 
ing. May  10,  by  V.  M.  F.  Tallman,  chairman  of  the  Com- 
mercial Section  of  the  New  England  Division,  and  John 
West,  chairman  of  the  power  division,  presided.  The 
idea  of  the  course  is  the  outgrowth  of  the  recommen- 
dations of  the  power  division  at  the  Kineo  convention 
last  fall.  New  England  central-station  companies,  with 
few  exceptions,  have  felt  a  need  for  more  comprehen- 
sive knowledge  of  the  development  and  applications  of 
industrial  electric  heating  apparatus  in  competition 
with  other  methods.  The  Boston  meetings  aim  to  bring 
before  power  engineers  and  others  interested  the  lat- 
est information  available  upon  the  design,  application 
and  results  of  installation  of  this  class  of  apparatus. 
Later  it  is  hoped  that  many  New  England  utilities  will 
send  representatives  to  manufacturing  plants  to  con- 
tinue the  instruction  begun  at  Boston.  The  sessions 
were  conducted  by  some  of  the  foremost  electric  heat- 
ing experts  in  the  country.  The  following  manufac- 
turers' representatives  were  scheduled  to  preside  over 
the  various  sessions:  E.  N.  Lightfoot,  engineering 
manager  industrial  heating  department,  Cutler-Ham- 
mer Manufacturing  Company,  New  York;  Wirt  S.  Scott, 
manager  industrial  heating  section,  Westinghouse  Elec- 
tric &  Manufacturing  Company,  Mansfield,  Ohio ;  Harold 
Fulwider,  manager  department  of  industrial  heating 
sales,  Genei-al  Electric  Company,  Schenectady,  N.  Y. ; 
Henry  Gieseke,  engineer  electric  furnace  department, 
Ajax  Metal  Company,  Philadelphia,  and  F.  D.  Goode, 
sales  manager  Electric  Boiler  Corporation,  Cambridge, 
Mass.     More  than  sixty  attended  the  opening  session. 


Swiss  Railway  Electrification  Making 
Fast  Progress 

THE  Swiss  Federal  Council,  according  to  advices 
from  the  ELECTRICAL  World's  Swiss  correspondent, 
has  recently  appropriated  100,000,000  francs  for  fur- 
ther electrification  of  the  federal  railways.  The  federal 
authorities  have  also  been  asked  to  grant  a  concession 
for  the  construction  of  a  huge  hydro-electric  plant  at 
Andermett-Wassen,  including  a  storage  lake  of  2-50,000,- 
000  cu.m.  capacity,  which  would  permit  the  development 
of  at  least  200,000  hp. 

Harly  in  April  the  first  trial  trains  of  the  St.  Gott- 


hard  electrification  were  run  on  the  mountainous  sec- 
tion from  Biasca  to  Bellinzona,  the  energy  being  sup- 
plied by  a  single  group  of  machinery  in  the  Riton 
works,  where  three  turbine-generators  are  alternately 
used.  The  large  power  station  at  Amsteg  has  been 
completed  and  the  machinery  is  being  installed.  By  the 
end  of  the  year  the  entire  plant  will  be  ready.  The  mild 
winter  facilitated  the  work  of  electrific;^tion,  and  it  is 
expected  that  the  whole  section  from  Bellinzona  to  Lu- 
gano and  Chiasso  will  be  ready  for  electric  traffic  by 
the  end  of  October.  By  that  time  also  the  double-track 
line  from  Giubasco  to  Sasso  will  be  completed,  so  that 
by  the  end  of  the  present  year  the  entire  line  from 
Arth-Goldau  to  Chiasso,  the  Italian  frontier  station, 
about  200  km.  in  length,  will  be  operated  by  electricity. 
The  total  length  of  railways  in  Switzerland  electri- 
fied from  the  beginning  of  1918  up  to  the  end  of  1920 
comprised  280  km.  of  state  railways  equipped  with 
single-phase  alternating  current  and  68  km.  equipped 
for  three-phase  alternating  current;  the  Berne- 
Dehrets  railways,  of  which  113  km.  is  equipped  for 
single-phase  alternating  current  and  22  km.  for  three- 
phase  alternating  current,  and  the  Rhaetic  railways, 
122  km.  in  length,  employing  single-phase  current.  On 
the  Rhaetic  railways  eight  trains  are  now  running  daily 
from  Landquart  to  Thusis  and  six  from  Landquart  to 
Chur. 


Dollar  Charge  for  First  Kilowatt-Hour 
Disallowed 

A  CHARGE  of  $1  for  the  first  kilowatt-hour  per 
month  in  the  lighting  rates  of  the  Amesbury  Elec- 
tric Light  Company  has  been  disapproved  by  the  Mas- 
sachusetts Department  of  Public  Utilities  in  a  de- 
cision following  an  appeal  of  the  selectmen  and  others 
against  the  company.  In  November,  1920,  the  com- 
pany put  into  effect  a  schedule  of  rates  starting  with 
$1  net  for  the  first  kilowatt-hour  per  month  used  in 
commercial  lighting  installations  and  ranging  from  15 
cents  per  kilowatt-hour  between  1  kw.-hr.  and  20 
kw.-hr.  to  12  cents  net  above  61  kw.-hr.  per  month,  with 
a  minimum  charge  of  75  cents  per  month.  Pleading 
the  need  of  increased  income,  the  company  held  that  a 
uniform  increase  in  the  prices  per  kilowatt-hour  would 
be  inequitable  as  between  the  lighting  customers,  on 
account  of  expenses  attributable  to  the  number  of 
customers  supplied  rather  than  to  their  respective 
energy  consumption.  When  the  company  established 
the  initial  rate  of  $1  the  commission  holds  that  it  con- 
founded the  so-called  "customer"  and  "demand"  factors 
in  allocating  expenses.  The  commission  is  of  the  opin- 
ion that  the  present  initial  dollar  charge  should  be  dis- 
continued and  that  it  is  not  necessary  or  expedient  to 
modify  it  so  that  it  shall  include  only  the  "customer" 
charge.  In  recommending  a  rearrangement  of  the 
schedule  for  trial  without  prejudice  the  commission 
recognizes  the  possibility  of  a  reopening  of  the  rate 
question  for  the  consideration  among  other  things  of 
a  "service"  charge.  It  is  ordered  that  beginning  June 
1  the  lighting  schedule  shall  be,  net,  16  cents  per  kilo- 
watt-hour for  the  first  40  kw.-hr.  per  month,  14  cents 
per  kilowatt-hour  for  the  next  40-kw.-hr.,  and  for  all  in 
excess  of  80  kw.-hr.  12  cents.  A  minimum  charge  of 
75  cents  per  month  is  permitted. 

An  interesting  feature  of  the  case  was  the  company's 
method  of  establishing  the  initial  rate.  It  did  this  by 
taking   all   operating  expenses  of   the   last   fiscal   year 
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save  the  cost  of  energy  purchased  and  of  maintaining 
and  renewing  street  lamps,  together  with  an  allowance 
for  depreciation  of  lines,  transformers  and  meters,  less 
rentals  of  lines  and  equipment,  and  apportioning  this 
sum  as  between  lighting  and  power  customers  in  pro- 
portion to  the  feet  of  wire  in  the  circuits  serving  each 
group.  The  cost  apportioned  to  the  lighting  customers 
was  then  divided  by  the  number  of  such  customers  and 
the  quotient  by  twelve,  with  the  result  of  $1.05.  This, 
with  the  cost  of  the  energy  supplied,  the  company  as- 
sumed to  be  the  cost  to  it  of  the  first  kilowatt-hour  de- 
livered to  each  lighting  customer  a  month.  The  com- 
mission, however,  expressed  it.s  lack  of  conviction  of 
the  reasonableness  of  this  method  of  allocation. 


3Iunicipal  Plant  Withdraws  from 
Motor  Merchandising 

ANNOUNCEMENT  is  made  by  Commissioner  Ira  S. 
L  Davisson  of  the  Tacoma  (Wash.)  (municipal  light 
department  that  the  department  will  withdraw  from 
the  business  of  selling  and  renting  motors.  The  motor 
business  has  been  profitable,  making  a  return  of  about 
12  per  cent,  but  Commissioner  Davisson  declares  that 
the  local  electric  dealers'  ability  to  care  for  the  demand 
for  motors  and  their  willingness  to  co-operate  with 
the  city  in  the  promotion  of  business  make  it  advisable 
for  the  city  to  discontinue  the  service.  The  city  has 
$49,000  invested  in  motors  now  out  on  rental  and  has 
$12,000  worth  of  motors  in  stock.  The  sale  of  electric 
ranges  and  light  globes  will  be  continued,  but  the  light 
department  is  considering  the  discontinuance  of  free 
lamps  to  commercial  customers. 


No  Immediate  Reduction  of  Interest  Rates 
Looked  For  by  Bankers 

THAT  liquidation  has  not  yet  proceeded  to  a  point 
that  will  make  possible  a  reduction  of  interest  rates 
during  1921,  or  at  least  before  the  end  of  the  year  is 
near,  was  one  of  the  opinions  expressed  by  John  S. 
Drum,  president  of  the  American  Bankers'  Association, 
in  presenting  at  a  session  of  the  executive  council  of 
this  body  held  in  Pinehurst,  N.  C,  recently  the  results 
of  an  economic  survey  made  by  the  association. 

Mr.  Drum  said  that  the  survey  "has  shown  that  the 
great  economic  problems  that  confront  us  today  fall 
into  two  broad  classes,  which  may  be  expressed  in  the 
terms  of  the  problems  of  production  and  those  of  costs 
and  markets."  Commenting  upon  the  extent  to  which 
readjustment  from  war  conditions  has  been  accom- 
plished he  said:  "The  weight  of  opinion  is  that  this 
readjustment,  this  tendency  toward  stabilization,  will 
not  be  accomplished  in  the  year  or  the  two  years  that 
lie  just  ahead  of  us." 

On  the  labor  situation  Mr.  Drum  asserted  that  "the 
survey  shows  that  notable  exceptions  to  the  tendency 
toward  wage  reduction  are  apparent  in  the  building 
trades  and  among  railway  employees.  Many  replies 
point  out  that  the  wages  of  railway  employees  and  men 
engaged  in  the  building  trades  will  be  reduced  when 
there  is  a  realization  that  it  is  not  wages  per  day  but 
wages  per  year  that  count." 

After  discussing  the  question  of  cancellation  Mr. 
Drum  said:  "Summing  up,  majority  opinion  is  that 
of  the  four  principal  problems  affecting  domestic  mar- 
kets those  involving  cancellation  and  the  inclination  to 
hold  goods  and  raw  materials  rather  than  to  take  losses, 


while  still  serious,  are  moving  toward  solution."  He 
went  on  to  discuss  the  views  elicited  by  the  question- 
naire in  regard  to  foreign  trade  and  the  necessity 
of  the  United  States  helping  Europe  and  other  for- 
eign countries  to  buy  if  business  is  to  go  forward  in 
a  normal  way  in  those  countries  and  if  the  United 
States  is  to  have  a  larger  market  for  its  products. 


One-tenth  of  Ohio''s  Population  Interested 
in  Utility  Securities 

HOW  widespread  the  ownership  of  public  utility  se- 
curities is  becoming  may  be  judged  from  a  report 
of  the  Ohio  Committee  on  Public  Utility  Information 
made  public  recently.  According  to  the  report  there 
are  slightly  more  than  112,000  Ohioans  who  own  public 
utility  securities.  Considering  the  families  and  de- 
pendents of  these  112,000  investors,  this  means  that 
close  to  one-tenth  of  the  population  of  Ohio  is  finan- 
cially interested  in  the  progress,  development  and  pro- 
tection of  the  state's  public  utility  companies. 

There  are  23,000  Ohioans  who  are  owners  of  electrical 
securities.  The  savings  of  42,000  residents  of  the 
state  are  invested  in  telephone  securities;  22,000  have 
invested  in  the  gas  industry,  20,000  in  electric  traction 
and  900  in  water  companies. 


French  and  American  Colleges  to 
Exchange  Technical  Professors 

AS  THE  result  largely  of  the  initiatory  efforts  of  the 
.  late  Dr.  R.  C.  Maclaurin,  president  of  the  Massa- 
chusetts Institute  of  Technology,  an  arrangement  has 
been  made  by  a  committee  representing  Columbia, 
Cornell,  Harvard,  Johns  Hopkins,  Pennsylvania  and 
Yale  Universities  and  the  Massachusetts  "Tech"  to 
"exchange"  technical  professors  with  the  French  Uni- 
versity Administration  in  the  same  manner  that 
professors  of  literature,  historj',  law  and  other  subjects 
have  for  years  been  exchanged.  Dr.  A.  E.  Kennelly, 
professor  of  electrical  engineering  at  Harvard  and  the 
Massachusetts  Institute  of  Technology,  has  been  selected 
as  the  first  American  representative  and  will  lecture 
before  French  schools  in  the  coming  school  year.  The 
first  representative  of  France  will  be  Prof.  J.  Cavalier, 
rector  of  the  University  of  Toulouse. 

The  president  of  the  American  university  committee 
having  this  matter  in  charge  is  Director  Russell  H. 
Chittenden  of  Yale,  and  the  secretary  is  Dean  J.  B. 
Whitehead  of  Johns  Hopkins. 

Engineering  Council  Appeals  for  Support 
of  Pending  Patent  Legislation 

RESIGNATIONS  in  large  numbers  are  crippling  the 
.  United  States  Patent  Office  to  the  point  of  disor- 
ganization and  are  creating  conditions  that  threaten 
American  industrial  enterprise  and  invention,  according 
to  a  statement  issued  this  week  by  the  American  Engi- 
neering Council  of  the  Federated  American  Engineering 
Societies.  The  council  appealed  for  support  of  pending 
patent  legislation  which  provides  increases  in  salaries 
to  check  the  exodus  of  employees  from  the  Patent  Office 
to  private  employment.  In  a  little  more  than  one  year, 
it  was  stated,  110  of  the  force  of  examiners,  numbering 
437,  have  resigned.  During  the  first  three  weeks  of  the 
Harding  administration  six  highly  trained  experts  left 
to  accept  salaries  two  or  three  times  as  great. 
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"Unifonn  System  of  Accounts  for 
Electrical  Corporations''''  Ready 

THE  "Uniform  System  of  Accounts  for  Corpora- 
tions," prepared  by  the  committee  on  statistics  and 
accounts  of  public  utilities  of  the  National  Association 
of  Railway  and  Utilities  Commissioners  and  recom- 
mended for  adoption  by  state  commissioners  at  the 
annual  meeting  of  the  association  held  at  Washington 
in  November,  1920,  has  been  printed  in  a  revised  edi- 
tion and  is  ready  for  distribution.  This  edition  con- 
tains an  appendix  explanatory  of  the  amendments  and 
modifications  to  the  uniform  system  that  have  been 
made  by  the  National  Electric  Light  Association. 


English  Interests  Finish  100,000-Hp. 
High-Head  Plant  in  Spain 

ACCORDING  to  G.  W.  Caldwell  of  San  Antonio,  Tex., 
L  chief  engineer  of  the  Ebro  Irrigation  &  Power 
Company,  Ltd.,  that  corporation  has  just  finished  the 
construction  of  the  first  unit  of  a  great  hydro-electric 
plant  in  the  province  of  Catalina,  Spain,  about  100 
miles  from  Barcelona.  By  means  of  a  dam  804  ft.  high 
waters  of  the  Noguera  Ballaresa  River  have  been  har- 
nessed. The  company  is  composed  of  the  same  British 
interests  that  constructed  and  operate  the  great  hydro- 
electric plant  of  Necaxa,  Mexico,  of  which  Dr.  F.  S. 
Pearson  of  New  York,  who  lost  his  life  in  the  sinking 
of  the  Lusitania,  was  the  head. 

The  most  modern  hydraulic  and  electrical  equipment 
has  been  installed,  and  the  100,000  hp.  now  developed 
at  this  station  is  taken  to  Barcelona  and  its  adjoining 
industrial  district  over  110,000-volt  transmission  lines. 
The  power  development  is  the  fourth  of  the  hydro-elec- 
tric projects  of  the  Ebro  Irrigation  &  Power  Company 
in  Spain.  The  storage  reservoir  is  30  miles  or  moie 
long,  and  the  project  is  to  have  an  ultimate  capacity  of 
200,000  hp.  

Kansas  City  to  Have  Record  Automatic 
Substation  System 

WHAT  is  asserted  by  the  manufacturers  to  be  the 
largest  system  of  automatic  stations  on  record  will 
soon  be  put  in  operation  in  Kansas  City,  Mo.,  by  the 
Kansas  City  Light  &  Power  Company.  The  entire  Edi- 
son system  of  the  city  is  to  be  controlled  from  a  series 
of  five  automatic  stations,  each  containing  two  synchro- 
nous converters  operating  independently.  The  automatic 
switching  equipment  and  the  machines  are  to  be  fur- 
nished by  the  General  Electric  Company. 

These  five  substations  will  be  all  fed  from  a  central 
steam  generating  plant  through  a  network  of  radial 
feeders.  The  capacity  of  the  generating  station  at 
present  is  60,000  kw.,  but  the  ultimate  capacity  is  ex- 
pected to  be  more  than  1.50,000  kw.  The  Edison  sys- 
tem will  have  an  approximate  capacity  of  15,000  kw. 

The  supply  will  enter  each  station  at  13,200  volts, 
60  cycles,  three-phase,  and  will  be  converted  to  direct 
current  by  two  machines  in  each  station.  Of  the  ten 
machines  eight  are  rated  at  250  volts,  6,000  amp.,  the 
other  two  being  rated  at  250  volts,  9,000  amp.  Each 
machine  will  be  equipped  with  an  automatic  switching 
equipment,  so  that  in  case  the  line  normally  feeding 
it  fails  for  any  cause  power  is  immediately  fed  to  it 
from  another  line.  On  return  to  normal  conditions  the 
machine  is  automatically  switched  back. 


Safety  Engineers  to  Discuss  Safeguards 
for  Electrical  Hazards 

ELECTRICAL  hazards  and  their  safeguards  are  the 
topic  for  discussion  at  the  May  27  meeting  of  the 
American  Society  of  Safety  Engineers,  to  be  held  at 
the  Engineering  Societies  Building,  New  York.  Three 
papers,  two  of  which  will  be  illustrated  with  lantern 
slides,  will  be  presented.    The  papers  are: 

"High-Tension  Electric  Generation  and  Transmis- 
sion," by  C.  O.  Van  Dannenberg  and  W.  W.  Samuels, 
electrical  engineers  the  J.  G.  White  Engineering  Cor- 
poration. 

"Electrical  Hazards  of  Terminal  Equipment  of  the 
New  York  Central  Railroad  Entering  New  York  City," 
by  H.  S.  Balliet,  assistant  terminal  manager  Grand 
Central  Station. 

"Small-Motor  Problems  and  Industrial  Control,"  by 
L.  E.  Smith,  General  Electric  Company. 

New  Hampshire  Commission  Reduces 
Plymouth  Company  Rates 

FOLLOWING  reductions  in  the  price  of  fuel  and  act- 
ing upon  its  own  initiative  the  New  Hampshire 
Public  Service  Commission  has  ordered  a  reduction  in 
the  maximum  rate  of  the  Plymouth  Electric  Light  Com- 
pany from  20  to  18  cents  per  kilowatt-hour.  During 
the  war  the  commission  authorized  the  company  to 
charge  a  maximum  of  25  cents  per  kilowatt-hour,  based 
on  coal  at  about  $17  per  ton,  and  recently  a  reduction 
to  20  cents  was  made.  The  present  price  is  related  to 
a  fuel  cost  of  about  $10  per  ton.  The  minimum  charge 
has  been  reduced  from  $2  to  $1.50  per  month. 

Where  220  000- Volt  Transmission 
Problems  Were  Solved 


JUST  a  corner  of  Prof.  iHarris  J.  Ryan's  high-tension 
laboi-atory  at  Leland  Stanford  Junior  University,  where 
was  solved  the  insulator  and  Other  problems  of  220,000-volt 
transmission.  During  April  the  N.  E.  L.  A.  '220,000-volt 
transmission  committee  worked  here,  four  of  •whom  were 
photographed.  They  are,  reading  left  to  right,  R.  Wilkins, 
Pacific  Gas  &  Electric  Company;  Prof.  'Ryan  and  H. 
Michener,  and  R.  J.  C.  Wood.  Southern  California  Edison 
Company. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Wireless  Telephony  in  Great  Britain. 

— The  first  installation  of  wireless 
telephony  for  commercial  purposes  in 
the  United  Kingdom  was  put  into 
operation  at  Liverpool  recently  between 
the  head  offices  of  the  Mersey  Docks 
and  Harbor  Board  and  the  Mersey  Bar 
lightship,  12  miles  away. 

Spreading  Information  on  the  Utili- 
ties.— The  Indiana  Public  Utility  Asso- 
ciation has  got  out  a  special  bulletin, 
entitled  "A  Half-Century  Miracle," 
which  gives  data  on  the  public  utilities 
of  the  state  for  the  purpose  of  debates, 
lessons  in  oral  English  and  current- 
topics  classes. 

New  Mexican  Commission's  Enlarged 
Scope. — ^The  State  Corporation  Com- 
mission of  New  Mexico  should  no  longer 
be  numbered  with  the  bodies  which  have 
no  jurisdiction  over  electric  light  and 
power  companies,  an  act  passed  by  the 
Legislature  at  its  last  session  having 
given  to  it  a  certain  degree  of  con- 
trol over  public  utilities. 

Lighting  New  York's  Town  Hall. — 
The  new  Town  Hall  of  New  York  City, 
a  civic  auditorium  held  in  trust  for  the 
citizens,  is  lighted  as  regards  its  main 
assembly  room,  seating  1,.500,  by  an 
indirect  system  providing  soft  and 
artistic  illumination.  Energy  for  the 
building's  2,500  lamps  and  250  hp.  in 
motors  is  supplied  by  the  central-station 
company. 

Radio  Service  Between  Chicago's 
High  Schools. — Chicago's  twenty-two 
high  schools  are,  according  to  the  Wire- 
less Age,  to  be  equipped  with  radio- 
telephone and  radio-telegraph  instru- 
ments. This  school  system,  the  first  of 
its  kind,  will  be  installed  at  a  cost  of 
about  $50,000  and  will  make  it  possible 
to  transact  virtually  all  inter-high- 
school  business  by  radio.  Stations 
have  already  been  established  at  two 
of  the  schools,  the  telephones  having 
a  day  range  of  about  100  miles  for  the 
transmission  of  intelligible  speech  and 
the  telegraph  instruments  a  day  range 
of  approximately  200  miles. 

Metric  System  Gains  Ground  in  the 
Orient. — At  a  recent  session  of  the 
French  Academy  of  Science  it  was  an- 
nounced on  the  authority  of  the  direc- 
tor of  the  Bureau  of  Weights  and 
Measures  of  Tokyo  that  the  Japanese 
Parliament  had  made  the  adoption  of 
the  metric  system  compulsory  in  Japan. 
The  system  was  made  legal  in  that 
country  in  1893,  but  heretofore  the 
native  measurements  and  the  English 
system  have  had  equal  rights  with  it. 
In  China  and  in  Siam  laws  paving  the 
way  toward  the  obligatory  adoption  of 


the  metric  system  have  been  in  effect 
since  1913  and  1912  respectively,  and 
the  preparatory  period  in  the  case  of 
China  will  expire  in  1923.  Thus  in  a 
few  years  a  large  part  of  the  Orient 
i"  likely  to  have  officially  adopted  the 
method  now  finally  indorsed  by  Japan. 

Improved  Lighting  for  Kansas  City's 
Streets. — The  lighting  committee  of  the 
Chamber  of  Commerce  of  Kansas  City, 
Mo.,  has  made  recommendations  which 
have  as  their  object  making  Kansas  City 
the  best-lighted  city  in  the  United 
States  within  two  years.  The  plan  ad- 
vocated involves  the  discontinuance  of 
all  gas  lamps  on  the  city's  streets  and 
entering  into  a  contract  with  the  Kansas 
City  Power  &  Light  Company  for  the 
illumination  of  all  streets,  boulevards 
and  viaducts,  600-cp.  units  to  be  used 
in  the  dovmtown  districts  and  400-cp. 
units  in  outlying  sections.  All-night 
lighting  of  every  street  is  urged.  The 
committee  declares  that  "the  gas  light- 
ing now  so  much  in  use  in  Kansas  City 
is  a  disgrace  to  any  community,  and 
its  apparent  cheapness  does  not  offer 
any  excuse  for  its  use."  It  is  also  as- 
serted that  "little  or  nothing  is  to  be 
gained  by  the  city  owning  its  street- 
lighting  system  at  this  time." 

Electricity  and  Mushrooms. — Electri- 
cal energy  is  now  playing  a  part  in 
the  cultivation  of  mushrooms,  accord- 
ing to  the  Edison  Monthly,  which  quotes 
the  manager  of  a  mushroom  plantation 
started  in  a  former  brewery  in  the 
Borough  of  the  Bronx,  New  York  City, 
as  saying:  "We  are  really  experts  in 
making  weather  which  is  best  suited 
for  mushroom  gro\yth.  Sunshine,  wind, 
rain,  moisture,  fog,  heat,  cold  and  even 
lightning  are  at  our  command  and  in 
our  control.  With  the  help  of  science 
we  have  been  able  to  operate  our  mush- 
room plantation  365  days  in  the  year, 
something  never  attempted  before  in 
this  country."  Although  the  mushroom 
farm  was  started  in  the  brewery  cellars, 
it  now  occupies  also  all  the  upper  floors, 
and  the  possibility  of  growing  mush- 
i-oonis  in  such  surroundings  is  said  to 
be  due  entirely  to  an  application  of  elec- 
tricity, of  which  the  method  is  for  the 
present  being  kept  a  secret. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


A.  I.  E.  E.  Annual  Meeting. — The  an- 
nual njeeting  of  the  American  Institute 
of  Electrical  Engineers  will  be  held  in 
the  Engineering  Societies  Building, 
New  York  City,  on  May  20.  The  re- 
sult of  the  annual  elections  will  be  an- 
nounced and  the  report  of  the  board  of 
directors   presented. 

A.  I.  E.  E.  Section  Meetings. — Trans- 
mission at  220,000  volts  will  be  dis- 
cussed at  a  meeting  of  the  San  Fran- 
cisco Section,  A.  I.  E.  E.,  on  May  27, 
Prof.  Harris  J.  Ryan  giving  the  main 
paper.  At  a  Baltimore  Section  meet- 
ing on  May  20  J.  T.  Corrin  of  the 
Pittsburgh  Transformer  Company  will 
discuss  transformers.  The  Akron  Sec- 
tion will  meet  on  May  25. 

Electric  Supply  Jobbers'  Association. 
— M.  H.  Aylesworth,  executive  mana- 
ger of  the  N.  E.  L.  A.;  W.  L.  Goodwin, 
assistant  to  the  president  of  the  So- 
ciety for  Electrical  Development;  He;- 
man  Plaut,  sales  manager  of  L.  Plaut 
&  Company,  and  other  representatives 
of  the  electrical  industry  will  address 
the  meeting  of  the  Electrical  Supply 
Jobbers'  Association  to  be  held  at  Hot 
Springs,  Va.,  on  May  25-27. 

Engineers'  Club  of  Philadelphia. — 
On  Tuesday,  May  17,  Axel  Malm,  presi- 
dent of  the  Federal  Engineering  Com- 
pany, will  speak  at  the  club  luncheon 
on  "Business  Methods  of  European 
Engineers  Compared  with  Those  of 
American  Engineers."  The  annual 
meeting  of  the  club  will  take  place  on 
the  evening  of  the  same  day.  Among 
affiliated  society  meetings  next  week 
are  those  of  the  American  Welding 
Society  on  Monday  and  the  Illuminating 
Engineering  Society  on  Friday. 


Coming  Meetings  of  Electrical  and   Other  Technical  Societies 


A.  I.  and  S.  E.  E.  Section  Meetings — Pitts- 
burgh. May  14. 

A.  I.  E.  E.  Section  Meetings  —  Cleveland, 
May  17  (dinner)  ;  Baltimore.  May  20; 
Aliron.  May  25  ;  San  Francisco.  May  27. 

American  Washing  Machine  Manufacturers' 
.\ssociation — Chicago.  May  lS-19. 

Soutliwestern  Electrical  and  Gas  Associa- 
tion— Galveston,  Tex.,  Alay  18-21.  (For 
program  see  issue  of  May  7.  page 
1066.) 

National  Electric  Credit  Association — Rich- 
mond, Va.,  May  19-20. 

.\.  I.  E.  E.  Annual  Meeting — New  York, 
May  20. 

American  Society  of  Mechanical  Engineers 
— Cliicago,  May  23-26.  (For  program 
see  issue  of  May  7,  page  1069.) 

Electrical  Supply  Jobbers'  Association — Hot 
Springs,  Va.,  May  25-27. 

American  Society  of  Safety  Engineers — 
New  Torls,  May  27. 

N.  E.  L.  A.  Annual  Convention — Chicago, 
May  31-June  3.  (For  program  see 
issue  of  May  7,  page  1065.) 

N.  B.  L.  A.,  Pacific  Coast  Division — Del 
Monte,  Cal.,  June  7-9.  (For  program 
see  issue  of  Jan.   29,  page  278.) 


N.  E.  L.  A.,  North  Central  Division— 
Duluth.  Minn.,  June  14-16. 

National  Fire  Protection  Association — San 
Francisco,  June  14-16. 

Tri-State  Water  and  Light  Association — 
Asheville,  N.  C,  June  15-16. 

Canadian  -Electrical  Association — Quebec. 
June  15-17. 

California  State  -Association  of  Electi-ical 
Contractors  and  Dealers — Santa  Cruz. 
June  16-18. 

A.  I.  E.  E.  Annual  Convention — Salt  Lake 
Citv,  June  20-25.  (For  program  see 
Issue  of  April  30.  page  1009.) 

National  District  Heating  Association  — 
Cedar  Point.  Ohio,  June  22-24.  (For 
program  see  issue  of  May  7,  page 
1069.) 

N.  E.  L.  A.,  Iowa  Section — Lake  Okoboji, 
June  22-24. 

Association  of  Municipal  Electrical  Utili- 
ties of  Ontario — Niagara  Falls,  Onta- 
rio, June   23-25. 

Associated  Manufacturers  of  Electrical  Sup- 
plies— New  London,  Conn..  June  27-30. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


What  Are   Navigable   Waters? — The 

Supreme  Court  of  North  Dakota  has 
held,  in  Roberts  vs.  Taylor,  that  in 
determining  the  status  of  an  inland 
lake  in  that  state  the  test  of  "naviga- 
bility in  fact"  is  not  confined  to  a  capac- 
ity for  use  in  commerce  of  a  pecuniai-y 
value,  but  may  be  extended  to  capacity 
for  use  for  purposes  of  navigation  for 
pleasure,  public  convenience  and  enjoy- 
ment, and  that  a  lake  used  for  boating 
and  hunting  is  navigable  and  the  title 
to  its  bed  vests  in  the  state.  (181  N.  W. 
622.)* 

Employer  Liable  for  Defective  Insula- 
tion, Though  Not  in  Control  of  Grounded 
Wire. — Where  a  repairman  working  on 
an  insulated  platform  was  killed  by  an 
electric  shock  from  a  defectively  insu- 
lated feed  wire,  the  Supreme  Court  of 
Missouri  has  held  (Sudmeyer  vs.  United 
Railways  Company  of  St.  Louis),  the 
master's  liability  for  the  defective  in- 
sulation is  not  defeated  by  the  fact 
that  the  accident  could  not  have  oc- 
curred unless  the  man  was  in  contact 
with  a  grounded  wire,  the  master  not 
being  in  control  of  such  wire,  since  the 
defective  insulation  and  the  grounded 
wire  were  concurring  causes.  (228  S. 
W.  64.) 

Liability  for  Death  from  Wires 
Charged  to  Prevent  Theft  of  Copper. — 

In  Evans  vs.  Oskaloosa  Traction  & 
Light  Company  the  defendant  appealed 
from  a  verdict  holding  it  responsible 
for  the  death  of  a  workman  engaged  in 
removing  iron  pipe  from  the  mine  of 
a  coal  company  (intervener  in  the  suit). 
It  appeared  that  service  to  the  mine 
had  been  discontinued,  but  that  the 
electric  company  kept  its  11,000-volt 
wires  charged  to  prevent  theft  of  the 
copper.  These  wires  were  strung  on 
poles  22  ft.  above  the  ground,  but  the 
upper  end  of  a  long  pipe  which  the  de- 
ceased was  handling  came  into  contact 
with  them,  causing  his  death.  The  Su- 
preme Court  of  Iowa  found  that  the 
plea  that  the  electric  company  did  not 
have  notice  that  a  person  lawfully  em- 
ployed might  come  into  contact  with 
the  wires  could  not  absolve  it,  in  the 
face  of  its  knowledge  that  the  mine 
was  to  be  abandoned,  that  machinery 
had  been  removed  the.-efrom,  that  the 
process  of  dismantling  had  started  and 
that  the  electrical  energy  was  no  longer 
desired  for  the  operation  of  machinery. 
Whether  the  electric  company  was  neg- 
ligent in  turning  on  the  current  vrithout 
notice  to  the  coal  company  was  for 
the  jury  to  determine.     (181  N.  W.  782.) 

•The  left-hand  numbers  refer  to  the  vol- 
ume and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 


Illegal  Commission  Procedure  Al- 
leged in  North  Dakota. — The  North 
Dakota  Board  of  Railroad  Commission- 
ers consists  of  three  members,  and  the 
question  has  arisen  (State  of  North 
Dakota  vs.  Union  Light,  Heal  &  Power 
Company)  whether  an  order  signed  by 
two  of  the  commissioners  is  valid,  the 
third  commissioner  asserting  that  ade- 
quate opportunity  had  not  been  afford- 
ed him  to  participate  in  consideration 
of  the  case.  The  order,  it  is  alleged, 
was  never  adopted  by  a  majority  of 
the  board  at  any  regular  or  special  ses- 
sion, and  the  city  of  Fargo,  whose  in- 
terests were  involved,  did  not  have  a 
hearing.  Pending  a  final  determination 
of  this  issue,  the  Supreme  Court  of 
North  Dakota  has  permitted  the  Union 
company  and  the  Red  River  Power 
Company,  which  is  also  concerned,  to 
collect  surcharges  authorized  by  the 
disputed  order,  subject  to  refund  in  the 
event  of  its  being  ultimately  declared 
invalid. 

Under  Colorado  Constitution  Munici- 
pality Can  Control  Rates  in  Opposition 
to  State  Commission. — The  Supreme 
Court  of  Colorado  has  determined,  in 
City  of  Fort  Collins  vs.  Public  Utilities 
Commission,  that  under  the  state  con- 
stitution and  the  "home-rule  amend- 
ment" a  municipal  corporation  has 
power  to  assume  the  regulation  of 
rates,  because  such  a  body  may  assume 
whatever  power  the  Legislatui-e  may 
grant.  The  question,  the  court  holds, 
is  not  whether  the  sovereign  power  is 
precluded  from  fixing  rates,  but  whether 
when  the  people  of  the  state  by  con- 
stitutional amendment  have  given  such 
power  the  Legislature  can  take  it  away. 
The  fact  that  the  Fort  Collins  charter 
was  adopted  after  the  passage  of  the 
home-rule  amendment  was  held  not  to 
affect  the  issue,  the  proposition  that 
this  amendment  was  intended  to  give 
authority  to  regulate  rates  to  some 
cities  and  not  to  others  being,  in  the 
language  of  the  court,  "almost  incredi- 
ble." (195  Pac.  1099.) 

Electrically  as  a  Dangerous  Element 
— When  Appellate  Court  May  Hold 
Damages  Excessive.  —  In  affirming  a 
verdict  for  damages  because  of  the 
death  of  a  lineman  from  electric  shock 
(Nichols  vs.  Hines,  Director  General 
of  Railroads)  the  Appellate  Court  of 
Indiana  declared:  "That  electricity  is  a 
dangerous  element  is  a  fact  so  firmly 
established  and  well  known  that  so  to 
assume  and  state  in  an  instruction 
where  dangers  arising  from  its  use  are 
involved  is  not  error."  Regarding  a 
plea  to  reduce  the  amount  of  damages 
as  excessive  the  court  said:  "In  order 
to  hold  that  the  damages  assessed  are 
excessive  it  is  not  sufficient  to  say  that 
in  our  opinion  they  are  too  high  and 
that  we  would  have  given  a  less 
amount  had  the  matter  been  submitted 
to  us  as  an  original  question.  In  order 
to  justify  us  in  reversing  the  judgment 
on  such  ground  the  amount  of  damages 
assessed  must  appear  to  be  so  out- 
rageous as  to  impress  the  court  at  first 
blush  with  its  enormity."  (130  N.  E. 
140.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


To  Charge  Town  Containing  Plant 
and  Town  Served  by  Transmission 
Alike  Is  Discriminatory. — A  rate  for 
electric  power  service  to  a  community 
served  by  means  of  transmission  lines 
no  greater  than  the  rate  at  the  town 
where  the  energy  is  generated  is,  the 
Missouri  Public  Service  Commission 
has  found,  discriminatory,  the  burden 
upon  the  utility  caused  by  the  existence 
of  the  transmission  lines  being  a  proper 
factor  in  fixing  rates. 

Customer  Ownership  of  Meters  Not 
Approved.. — A  meter,  in  the  view  of  the 
North  Dakota  Board  of  Railroad  Com- 
missioners, is  as  much  a  part  of  the 
property  of  the  utility  company  as  any 
other  instrument  of  its  plant  or  distri- 
bution system,  and  as  such  should  be 
owned  and  maintained  by  it  on  the 
same  basis  as  any  other  part  of  its  cap- 
ital equipment,  ownership  of  meters  by 
consumers  offering  a  possibility  for  dis- 
crimination between  the  renter  of 
meters  and  the  owner  thereof. 

Relation  of  Load  Factors  to  Diversity 
of  Use. — This  relationship  was  recently 
discussed  in  the  following  terms  by 
the  Public  Utilities  Commission  of 
Utah,  in  connection  with  commercial 
rate  making  for  the  Utah  Power  & 
Light  Company:  "If  a  particular  con- 
sumer among  many  operates  above  the 
ideal  load  factor,  such  consumer  is  not 
making  use  of  his  portion  of  peak 
capacity  in  relation  to  the  total  water 
he  is  using,  because  he  is  taking  rela- 
tively less  installed  capacity  than  is 
the  case  at  ideal  load  factor,  and,  if 
operating  at  less  than  the  ideal  load 
factor,  such  consumer  is  using  rela- 
tively more  than  his  portion  of  peak 
capacity  in  relation  to  the  total  water 
he  is  using.  However,  as  an  abstract 
proposition,  very  high  load  factors  may 
or  may  not  allow  of  diversity  in  a 
commercial  sense.  It  depends  upon  the 
form  of  load  curve  and  method  of 
measurement  and  duration  of  peak. 
Again,  at  lower  load  factors,  a  correc- 
tive factor  for  diversity  of  use  is 
allowed  for  the  reason  that  consumers 
of  these  lower  load  factors  do  not,  as 
a  matter  of  fact,  establish  their  maxi- 
mum demands  simultaneously.  Hence 
the  sum  of  all  maximum  demands  es- 
tablishe"d  by  different  customers  will 
be  greater  than  the  simultaneous 
demand  that  the  utility  must  meet. 
The  plant  capacity  may  therefore  be 
less  than  the  sum  of  all  individual 
maximum  demands.  The  consumer 
should,  therefore,  benefit  by  a  reduction 
from  the  fixed  costs  found  applicable 
to  system  costs  at  low  load  factors." 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


William  States  Lee,  vice-president 
and  chief  engineer  of  the  Southern 
Power  Company,  Charlotte,  N.  C,  has 
been  elected  president  of  the  Piedmont 
&    Northern    Railroad,    succeeding    the 


late  Z.  V.  Taylor.  Under  Mr.  Lee's 
direction  as  vice-president,  the  Pied- 
mont &  Northern  Railroad  has  been 
built  up  since  1911  to  a  system  that 
operates  130  miles  of  high-speed  elec- 
tric railway  at  1,500  volts  direct  cur- 
rent, for  general  freight  and  passenger 
traffic,  taking  power  from  the  Southern 
Power  Company's  system.  Mr.  Lee  has 
been  associated  with  engineering  con- 
struction in  the  South  for  nearly 
twenty-seven  years  and  has  been  re- 
sponsible for  the  engineering  work  of 
the  Southern  Power  Company  since  its 
organization  in  1905.  During  this  time 
he  has  designed  and  constructed  eight 
hydro-electric  plants  and  four  steam 
stations,  with  an  aggregate  rating  of 
280,000  kva.,  in  connection  with  which 
201  outdoor  substations  and  more  than 
2,000  miles  of  high-tension  transmission 
lines  are  operated.  The  standards  he 
has  devised  through  experience  in  pio- 
neer design  and  installation  of  power 
transmission  equipment  have  been 
largely  reflected  in  the  practices  of 
other  large  companies.  He  is  also 
widely  recognized  as  a  pioneer  and 
leader  in  the  electrification  of  Southern 
industries.  About  a  year  ago  Mr.  Lee 
established  a  consulting  engineering 
office  in  Nev/  York  City  which  works  in 
conjunction  with  the  large  engineering 
staff  he  maintains  in  Charlotte.  Mr. 
Lee  was  born  in  Lancaster,  S.  C,  on 
Jan.  28,  1872,  and  was  graduated  from 
the  South  Carolina  Military  Academy  in 
1894.     His  early  experience  was  with 


the  Anderson  Water,  Light  &  Power 
Company,  Anderson,  S.  C,  where  he 
was  engineer  in  charge  of  the  construc- 
tion of  the  Portman  Shoals  hydro- 
electric plant.  There  he  placed  in  serv- 
ice in  1898  the  first  11,000-volt  gene- 
rator to  be  installed  in  America.  His 
work  ever  since  has  been  characterized 
by  initiative  and  originality.  Other 
details  of  Mr.  Lee's  engineering  career 
were  given  in  the  Electrical  World 
for  March  20,  1920,  page  699. 

John  P.  Mallet  has  recently  become 
affiliated  with  the  Connecticut  Dynamo 
&  Motor  Company,  Irvington,  N.  J.  For 
six  years  Mr.  Mallett  was  designing 
engineer  for  the  Westinghouse  Electric 
&  Manufacturing  Company  and  for 
eight  years  chief  engineer  of  the  North- 
ern Electrical  Manufacturing  Company. 
During  the  last  few  years  he  has  been 
engaged  in  consulting  engineering  work, 
devoting  most  of  his  time  to  the  design- 
ing of  special  electrical  apparatus. 

Earl  E.  Whitehorne,  who  has  been 
confined  to  his  home  for  several 
months  owing  to  illness,  is  rapidly 
recovering  his  former  strength  and 
vigor.  The  next  few  months  he  plans 
to  spend  in  recuperation  in  the  moun- 
tains of  Virginia.  During  this  period 
he  will  devote  some  time,  however,  to 
special  editorial  work  for  the  Elec- 
trical World  and  Electrical  Mer- 
chandising     as      contributing      editor. 


and  his  many  friends  will  be  glad  to 
learn  that  he  is  now  sufficiently  strong 
to  devote  some  time  to  active  duties 
again. 

P.  M.  Hatch  has  recently  been 
appointed  superintendent  of  light  and 
power  of  the  El  Paso  (Tex.)  Electric 
Company,  where  he  has  supervision  of 
the  commei-cial  department,  the  elec- 
ti'ical  engineering  for  the  company  and 
the  operation  and  maintenance  of  the 
generating  stations,  substations  and 
lines.  Mr.  Hatch  has  had  a  broad  expe- 
rience in  engineering,  operation  and 
management  of  various  properties  of 
Stone  &  Webster,  the  general  managers 


Mi\  Whitehorne's  work  as  an  editor  for 
thirteen  years,  and  more  recently  as  an 
editorial  writer  and  as  a  business  coun- 
selor to  electrical  manufacturers,  elec- 
trical jobbers  and  central-station  com- 
panies on  sales  promotion  programs,  is 
well   known  to   the   electrical   industry. 


of  the  El  Paso  company.  He  was  born 
in  Boston  in  1888  and  was  graduated 
from  Tufts  College  in  1910.  Im- 
mediately he  went  to  Port  of  Spain, 
Trinidad,  British  West  Indies,  where 
he  worked  for  the  Trinidad  Electric 
Company,  Ltd.,  first  as  apprentice  and 
later  as  chief  engineer  of  the  generat- 
ing station.  In  addition  he  looked  after 
maintenance  of  the  street  cars.  In 
1912  he  became  associated  with  Stone 
&  Webster  in  their  Savannah  (Ga.) 
office,  where  he  did  considerable  en- 
gineering work.  In  December,  1914,  he 
was  sent  to  Ponce,  Porto  Rico,  as 
general  superintendent  of  the  Ponce 
Railway  &  Light  Company.  In 
February,  1916,  he  was  made  manager 
of  the  company,  remaining  until  he 
entered  the  army  as  first  lieutenant  in 
the  Ordnance  Department.  Upon  his 
discharge  in  March,  1919,  he  was  for  a 
short  time  placed  on  statistical  woi-k 
in  New  York,  but  was  soon  transferred 
to  the  office  of  the  manager  of  the 
Southwestern  district  of  Stone  & 
Webster  at  Savannah,  Ga.  In  January, 
1921,  he  was  transferred  to  his  present 
position. 

R.  S.  Daniels,  electrical  engineer  with 
the  Washington  Water  Power  Company 
for  fifteen  years,  has  left  for  Berkeley, 
Cal.,  to  take  a  position  as  assistant  to 
the  chief  engineer  of  the  California- 
Oregon  Power  Company  of  San  Fran- 
cisco. The  company  operates  a  number 
of  plants  in  southern  Oregon  and  north- 
ern California.     Prior  to  his  departure 
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a  dinner  was  tendered  to  Mr.  Daniels 
by  the  Spokane  Section  of  the  American 
Institute  of  Electrical  Engineers,  of 
which  section  he  has  been  chairman 
during  the  last  year. 

H.  R.  Noack  has  been  elected  vice- 
president  of  the  Pacific  States  Electric 
Company,  well-known  jobber  on  the 
Pacific  Coast,  in  recognition  of  the  con- 
structive work  he  has  done  in  the  pro- 
motion of  high-tension  transmission 
construction.   Mr.  Noack  was  graduated 


from  the  University  of  California  with 
the  class  of  1898  and  became  associated 
with  John  Martin  in  the  selling  of  elec- 
trical apparatus.  When  this  firm  was 
succeeded  by  Pierce,  Roeding  &  Com- 
pany he  had  charge  of  the  sales  of 
transmission  and  railway  equipment. 
Later,  when  that  firm  sold  out  to  the 
Aluminum  Company  in  1916,  he  became 
connected  with  the  Pacific  States  Elec- 
tric Company  in  chai'ge  of  the  high- 
tension  transmission  department.  Mr. 
Noack  recently  closed  with  the  Ana- 
conda Copper  Company  an  order  for 
10,000,000  lb.  of  copper  wire  for  the 
Pacific  Gas  &  Electric  Company.  This 
is  said  to  be  the  largest  single  order 
for  copper  wire  ever  placed  in  this 
country. 

E.  C.  Marshall,  foiTnerly  treasurer  of 
the  Southern  Public  Utilities  Company, 
has  been  elected  president  of  that  com- 
pany to  succeed  the  late  Z.  V.  Taylor. 
Mr.  Marshall  has  been  treasurer  of  the 
company  since  its  organization  in  1913 
and  has  been  closely  associated  with 
Mr.  Taylor  in  the  direction  and  develop- 
ment of  its  properties.  He  first  became 
associated  with  the  Southern  Power 
Company  in  the  capacity  of  auditor  in 
its  early  days.  In  1910,  when  the 
Southern  Power  Company  began  to 
acquire  the  utilities  at  Charlotte, 
Winston-Salem,  Greenville,  Anderson 
and  surrounding  sections,  Mr.  Marshall 
was  associated  with  the  management  of 
these  properties,  and  in  1913,  when  the 
merger  of  the  utilities  serving  these 
towns  resulted  in  the  organization  of 
the  Southern  Public  Utilities  Company, 
Mr.  Marshall  continued  as  treasurer  and 
was  closely  associated  with  Mr.  Taylor 


in  their  management.  The  election  of 
Mr.  Marshall  as  president  is  in  line 
with  the  policy  of  the  company  con- 
sistently followed  by  Mr.  Taylor  to  seek 
within  its  own  organization  men  to  fill 
higher  positions. 

Walter  C.  Strunk  has  tendered  his 
resignation  in  the  mechanical  research 
and  construction  division  of  the  motive- 
power  department  of  the  Interborough 
Rapid  Transit  Company,  New  York 
City,  to  accept  a  position  in  the  stoker 
division  of  the  Westinghouse  Electric 
«&  Manufacturing  Company,  Lester, 
Pa.  Mr.  Strunk  was  boi-n  in  Reading, 
Pa.,  in  1885  and  was  graduated  from 
Swarthmore  College  in  1909.  In  the 
same  year  he  started  work  with  the 
Metropolitan  Btreet  Railway  Company, 
New  York  City,  in  the  training  school 
for  college  men.  After  spending  two 
years  in  the  school  he  entered  the  elec- 
trical department.  In  1912,  when  the 
New  York  Railways  Company  was  re- 
organized, he  was  made  an  assistant 
engineer  in  the  motive-power  depart- 
ment of  the  Interborough  Rapid  Tran- 
sit Company  and  New  York  Railways 
Company.  His  work  up  to  1917  was 
in  the  economics  division.  Since  that 
time  he  has  been  in  charge  of  all  tests 
and  research  work  in  connection  with 
mechanical    power   station    equipment. 

C.  W.  Whiting  has  been  appointed 
manager  of  the  municipal  lighting 
system  at  Wakefield,  Mass. 

H.  J.  Moulton,  whose  appointment  as 
district  manager  of  the  Southern  Cali- 
fornia Edison  Company  at  Redlands, 
Cal.,  was  recently  announced  in  the 
Efj:cTRiCAL  World,  was  born  in  Sey- 
mour, Ind.,  in  1879  and  spent  his  early 
life  in  Massachusetts.  He  came  to 
California  in  1903  and  was  employed 
by  the  American  Bell  Telephone  Com- 
liany  until  1907,  when  he  entered  the 
commercial  department  of  the  South- 
ern    California     Edison     Company     as 


Oscar  H.  Perkins,  sales  manager  of 
the  Stuart-Howland  Company,  Boston, 
has  been  elected  president  of  the  Munic- 
ipal Electric  Light  Association  of  Mas- 
sachusetts. 

J.  J.  Ashworth,  who  was  appointed 
general  manager  of  the  Canadian  Gen- 
eral Electric  Company,  following  the 
resignation  of  Senator  Frederic  Nicholls 
as  president  and  general  manager  to 
become  chairman  of  the  board  of  direc- 
tors, has  been  associated  with  this  or- 


power  salesman.  Mr.  Moulton  was  ap- 
pointed assistant  district  manager  of 
the  Redondo  district  in  July,  1920,  and 
promoted  to  be  district  manager  at 
Redlands  on  Jan.  1,  1921,  succeeding 
P.   S.    Miner. 


ganization  for  the  past  thirty-three 
years.  In  1888  he  joined  the  Edison 
General  Electric  Company,  Toronto,  as 
engineer,  and  when  that  company  was 
absorbed  by  the  Canadian  General  Elec- 
tric Company,  Ltd.,  he  joined  the  engi- 
neering staff'  of  the  latter  company.  In 
1895  he  became  associated  with  the 
contracting  department  and  in  1903  was 
made  sales  manager.  In  1908  he  was 
appointed  assistant  to  the  general  man- 
ager, and  he  has  since  worked  closely 
in  association  with  Senator  Nicholls. 
Mr.  Ashworth  rendered  valuable  service 
in  organizing  war  production,  and  in 
1919  he  was  elected  a  director  of  the 
company. 

R.  P.  Payne  has  been  appointed  head 
of  the  household  appliance  department 
of  the  Northwestern  Electric  Equip- 
ment Company,  St.  Paul,  Minn.,  to  suc- 
ceed B.  C.  Hoist,  who  has  become  as- 
sociated with  W.  N.  Matthew  &  Brother, 
Inc.,   St.   Louis. 

Frank  H.  Freeman  of  the  Anaconda 
Copper  Mining  Company  has  recently 
been  appointed  general  sales  manager 
of  the  Illinois  Wire  &  Cable  Company, 
weatherproof-wire  manufacturer  of 
Sycamore,  111.  Mr.  Freeman  assumed 
his  new  duties  on  the  first  of  April. 

Randolph  E.  Tyler,  for  fourteen 
years  district  representative  of  the 
Shelby  division  of  the  National  Lamp 
Works,  has  been  placed  in  charge 
of  the  lighting  department  of  the 
Schimmel  Electric  Supply  Company. 
This  is  part  of  the  plan  for  expansion 
recently  announced  in  connection  with 
removal  of  this  firm  to  its  new  and 
enlarged  quarters  at  526  Arch  Street. 
Philadelphia. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Some  General  Conditions  that  Indicate 
an  Upward  Turn 

IT  SEEMS  apparent  that  a  turn  for  the  better  and  a 
change  in  business  sentiment  are  indicated  in  some  items 
of  general  business  news.  In  April  the  failures  showed  a 
falling  off  for  the  first  time  in  a  great  many  months. 
Dun's,  Bradstreet's  and  all  of  the  large  banks  are  now 
seeing  hopeful  signs  in  current  business  conditions.  Fed- 
eral Reserve  Bank  discounts  are  being  lowered.  This  is 
occasioned  by  easier  money  and  in  turn  has  the  effect  of 
making  money  still  easier,  following  which  building  pros- 
pects become  brighter. 

The  number  of  idle  freight  cars  is  decreasing;  although 
the  decreased  number  is  made  up  entirely  of  freight  cars, 
nevertheless,  if  more  coal  was  being  moved,  is  it  not 
indicative  of  a  belief  on  the  part  of  industi-y  that  greater 
production  is  soon  due  ?  This  is  not  the  time  ordinarily 
for  an  increased  shipment  of  coal,  and  coal  is  not  ordi- 
narily stored  for  more  than  thirty  to  sixty  days. 

Almost  all  business  commodities  are  now  down  to  a  level 
which,  while  not  in  all  cases  equal  to  the  pre-war  level, 
still  is  of  sufficient  lowness  to  warrant  resumption  of  activi- 
ties on  a  fair  scale.  Steel  is  down  and  steel  wages  with  it. 
The  only  item  that  is  seen  to  be  up  is  the  item  of  freight, 
and  pressure  is  now  being  brought  to  bear  on  that.  It 
would  not  be  unreasonable  to  expect  lower  freight  rates 
within  the  next  sixty  days. 

Non-employment  in  April  was  about  the  same  as  in 
March.  Some  industries  show  great  lack  of  employment, 
but  many  industries  show  that  non-employment  is  lessen- 
ing. The  indications  are  that  from  now  on  the  numbers 
of  unemployed  can  be  expected   to   decrease. 

There  seems  to  be  one  answer — that  business  is  now  on 
the  beginning  of  the  floodtide.  He  who  waits  until  the 
tide  is  full  to  cultivate  this  business  will  probably  find  that 
he  has  lost  the  momentum  of  being  carried  along  on  the 
wave.  As  a  matter  of  fact,  if  he  waits  he  may  find  that 
he  will  merely  be  left  high  and  dry. 


Code  Wire  Sales  Higher  than  Mill 
Orders  Suggest 

IN  CONSIDERING  the  present  volume  of  business  in  the 
rubber-covered-wire  market  and  the  volume  consumed 
this  year  to  date,  figures  show  that  during  the  month  of 
April  about  27  per  cent  more  code  wire  was  used  than 
was  used  in  March.  An  estimate  of  the  amount  of  code 
wire  that  will  have  been  consumed  over  the  first  five  months 
of  this  year  places  it  at  about  67  per  cent  of  that  con- 
sumed over  the  same  time  in  the  last  five  years,  excluding 
the  extraordinary  early  business  of  1920.  These  figures 
are  interesting  in  view  of  the  present  wire  market,  which 
is  generally  characterized  as  quiet. 

From  the  wire  manufacturer's  standpoint  the  amount 
of  orders  on  his  mills  does  not  check  up  with  these  figures, 
probably  by  50  per  cent.  This  is  because  the  trade  has 
absoi-bed  much  more  code  wire  than  the  distributers  and 
jobbers  have  recorded  from  the  mills.  The  jobbers  have 
reduced  stocks  to  what  they  consider  a  low  level,  but  have 
not  replenished. 

The  call  for  large-size  solid  and  for  circular-mil  sizes  has 
been  relatively  light  compared  with  that  for  Nos.  8  to  14, 
but  in  the  industrial  sections  of  the  Middle  West  the  larger 
sizes  are  becoming  more  active.  New  England  industries 
too  are  awakening.     This  is  the  time  of  year  when  wire 
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consumption  can  be  expected  to  show  improvement.  Build- 
ing activity,  residential,  commercial  and  municipal,  has 
shown  a  marked  increase  during  April  and  was  even 
noticeable  during  March.  From  the  plans  on  foot  at  the 
present  time  it  bids  fair  to  bring  more  business  to  the  wire 
market  as  the  summer  progresses.  Labor  diflftculties,  it  is 
true,  are  holding  up  construction  in  several  centers,  but 
progress  as  a  whole  is  upward. 

In  checking  up  the  estimate  shown  in  the  ELECTRICAL 
World  of  Jan.  1,  1921,  of  1,700,000,000  ft.  of  code  wire 
produced  in  the  United  States  during  1920,  the  recent 
figures  of  the  Underwriters'  Laboratories,  Inc.,  give  a 
consumption  of  total  code  wire  in  the  States  during  1920 
of   1,694,935,390  ft. 

New  England  Business  Showing 
Hopeful  Signs 

ADMITTING  the  opportunity  for  great  improvement  in 
./*.  the  New  England  business  and  manufacturing  field, 
there  are  not  lacking  evidences  of  increasing  demand  for 
electrical  and  other  products  which  bear  out  the  opinion 
that  trade  is  on  the  mend.  Recessions  take  place,  it  is 
true,  but  an  acute  observer  of  conditions  in  the  industry 
pointed  out  to  a  representative  of  the  Electrical  World 
on  Monday  that  each  setback  is  less  extensive  than  for- 
merly. In  many  lines  business  is  spotty,  but  none  the  less 
the  buying  public  is  a  substantial  purchaser  of  electrical 
service,  domestic  labor-saving  conveniences  and  personal 
necessities  of  higher  grade. 

The  liquidation  of  labor  is  proceeding  slowly  but  surely, 
and  there  is  no  question  that  retail  trade  is  responding  to 
price  movements  downward.  The  textile  industries  ex- 
hibit improvement  in  woolen  manufactures  and  in  some 
cotton  lines,  where  overtime  is  found  necessary.  Rubber- 
tire  production  is  busier,  two  of  the  larger  concerns  now 
operating  on  three  eight-hour  shifts.  Unsettled  condi- 
tions appear  in  the  leather  field,  and  the  metal  industries 
are  running  on  part  time  in  the  main.  Twenty-four  repre- 
sentative department  stores  reported  to  the  Federal  Re- 
serve Bank  40  per  cent  more  business  in  March  than  in 
February  of  this  year.  It  appears  that  less  credit  is  now 
required  to  finance  the  same  volume  of  trade  as  compared 
with  a  year  ago.  Building  operations  are  increasing,  on 
the  whole,  and  the  declaration  of  the  open  shop  by  Boston 
builders  after  months  of  fruitless  negotiating  has  been 
followed  by  a  partial  resumption  of  work  on  suspended 
jobs  and  in  some  cases  by  an  excess  of  applications  for  work 
above  the  places  open.  Railroad  traffic  is  light,  and  the 
financing  of  transportation  needs,  as  elsewhere,  is  a  difficult 
problem. 

In  the  electrical  field  the  central-station  industry  is 
doing  a  substantial  business,  some  companies  reporting 
marked  increases  in  periodical  outputs  of  energy  sold 
compared  with  a  year  ago.  Domestic  appliance  sales  have 
been  active,  and  vigorous  merchandising  is  yielding  good 
fruit.  Electrical  machinery  makers  are  running  consider- 
ably below  capacity,  but  some  good  orders  are  reported 
and  one  electric  pleasure-car  concern  is  booked  to  capacity 
until  fall.  Contractor-dealers  and  jobbers  are  widely  re- 
porting a  better  feeling  in  trade.  Schedule  material  fac- 
tories are  running  on  about  half  time.  A  fair  trade  is 
being  handled  in  street-lighting  equipment  and  in  mer- 
cantile and  domestic  fixtures.  Motor  business  is  off  at 
present,  but  electric  accessories  for  automobiles  are  in  good 
demand.  Earnings  of  hydro-electric  companies  have  held 
up  remarkably  well.     Two  large  new  central  stations  are 
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under  construction  in  New  England,  and  reductions  in  the 
cost  of  wire  have  had  some  effect  in  stimulatinfj  distribu- 
tion system  construction.  Few  failures  have  occurred  in 
the  electrical  field,  and  the  outlook  is  better  now  than  for 
many  months. 

Exports  of  Heating  and  Cooking 
Apparatus  Grow  in  1920 

DURING  the  twelve  months  of  1920  the  United  States 
exported  $1,801,127  worth  of  electrical  cooking  and 
heating  apparatus.  This  shows  an  increase  of  14  per  cent 
in  value  over  the  exports  of  1919,  162  per  cent  over  those 
for  191S  and  43  per  cent  over  1917.  In  1920  heating  and 
cooking  apparatus  accounted  for  1.75  per  cent  of  total 
electrical  exports,  in  1919  the  percentage  was  1.7.5,  in  1918 
it  was  1.14,  and  in  1917  it  was  2.26  per  cent  of  the  total. 

May  was   the  highest  month  for  these   exports   in   1920, 
while  June  held  that  place  in  1919.    The  volume  fell  sharply 
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INCREASE  OF  14  PER  CENT  IN  1920  OVER  1919  EXPORTS 

in  each  of  those  two  years  until  September,  which  showed  a 
substantial  I'ecovery. 

As  showing  the  disposition  of  the  market,  Canada  took 
the  greatest  amount,  with  $346,409  worth.  This  was  well 
ahead  of  Norway,  but  Norway  dropped  considerably  below 
her  receipts  of  the  year  previous.  Australia,  England, 
Argentina  and  Brazil  were  all  close  together,  but  in  1919 
Japan  came  in  in  third  place.  The  first  eight  countries  in 
1920  were  the  highest  eight  in  1919  also  but  did  not  hold 
the  same  relative  rank. 

British  South  Africa  and  Peru  followed  Uruguay  in  1920 

1920  AND   1919  HEATI.\G  AND  COOKING  APPARATU.S  EXPORTS 
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Country  Value  of  1 920  Exports 

Canada $346,409 

Norway 197,980 

Auitralia 138,516 

Englancl 133,990 

AfKentina 132,847 

Brazil 132,334 

Mexico 112,451 

Japan 73,942 

New  Zealand 62,715 

Cuba 57,771 

Spain 44,500 

British  India 32,034 

Cliina 30,610 

Netherlards 30,496 

UruBuay 29,614 

74  Countries  importing  under 

J25,0OOeach 243.988 

Total  exports*  of  heating  and 

cooking  apparatus* $  1 ,80 1 . 1 27 


Valupot  l9l9Export'< 

$313,632 

274,438 

■     78,565 

95.174  ■ 

94,655 

64,790 

64,776 

115,108 

55,305 

56,901 

26,534 

11,656 

22,266 

13,378 

50,424 

242,195 


$1,579,797 


and  were  also  in  the  ranking  in  the  previous  year,  but  in 
1920  they  were  below  the  $25,000  mark,  which  was  used  as 
a  base  both  years.  British  India,  China  and  the  Nether- 
lands came  into  this  class  in  1920.  These  fifteen  countries 
above  $25,000  received  a  total  of  $1,557,139  in  heating 
goods   in   1920,  while   in    1919   they   took   $1,337,602.     The 


seventy-four  countries  receiving  less  than  $25,000  in  1920 
took  in  $243,988  worth,  while  in  1919  they  took  $242,195.  It 
is  interesting  to  note  that  the  fifteen  leading  countries  in- 
creased their  purchases  16.4  per  cent  in  1920  over  1919, 
while  the  countries  using  the  rest  of  the  exports  increased 
less  than  1  per  cent. 

It  is  noticeable  that  many  of  the  foreign  countries  have 
heating  and  cooking  rates  which  permit  of  the  use  of  their 
hydro-electric  energy  in  this  way  over  long  periods  of  time 
and  at  a  very  low  cost. 

These  figures  were  compiled  by  the  Electrical  World 
from  data  gathered  by  the  Bureau  of  Foreign  and 
Domestic  Commerce. 


Loom  Prices  Steady,  Though  Demand 
Is  Light 

ALTHOUGH  demand  for  non-metallic  flexible  conduit  is 
■t\.  reported  as  being  very  light  throughout  the  country, 
manufacturers'  prices  have  held  steady  for  several  months. 
The  last  reduction  that  occurred  was  one  increasing  the 
discount  allowed  jobbers  by  fifteen  points,  a  cut  of  30  per 
cent,  made  the  first  of  the  year.  Buying  has  remained 
at  a  low  point,  with  both  jobbers  and  manufacturers  for 
the  most  part  carrying  sizable  stocks  and  endeavoring  to 
reduce  inventories. 

Producers  have  been  cutting  down  their  inventories  on 
loom  by  decreasing  production.  One  of  the  largest  manu- 
facturers has  not  operated  this  department  since  the  first 
of  the  year  and  still  has  a  considerable  quantity  of  ma- 
terial on  hand.  Other  manufacturers  have  curtailed  opera- 
tion in  somewhat  like  proportion. 

The  general  view  expressed  as  to  the  outlook  for  busi- 
ness in  this  line  is  that  conditions  will  remain  considerably 
below  normal  for  some  months  to  come.  The  present  price 
of  loom  is  considered  to  be  on  a  firm  basis  with  cotton 
about  as  low  as  it  can  well  go,  but  the  reaction  of  the 
building  construction  industry  thus  far  has  been  dis>. 
appointing.  

The  Metal  Market  Situation 

THE  copper  market  has  developed  a  stronger,  more  con- 
fident tone  recently  with  a  corresponding  slight  firming 
of  prices.  This  is  largely  a  result  of  the  improved  statis- 
tical position  of  the  market.  It  is  reported  that  wire 
drawers  have  displayed  more  interest  than  has  heretofore 
been  the  case,  but  the  total  demand  for  copper  is  still 
small.  Prompt,  May  and  June  deliveries  are  held  at  12.75 
cents  per  pound  in  some  quarters,  but  other  producers  hold 
June  at  13  cents.  July  is  held  at  13  to  13J  cents.  In  the 
outside  market  prices  are  fully  as  high  if  not  more  so. 

The  lead  market  has  developed  a  strong  situation  due 
to  advances  abroad  that  bring  the  cost  of  importation 
over  5  cents  per  pound.  The  "official"  New  York  price 
has  again  jumped  and  is  now  5  cents.  There  is  very 
little  buying  of  zinc,  but  there  is  also  so  little  selling 
pressure  that  the  tone  of  the  niai'ket  is  steady. 

Among  the  scrap  metals  the  demand  is  quiet  but  never- 
theless developing  a  little.  Scrap  lead  continues  to  advance 
in  line  with  the  parent  metal. 


NEW  YORK  METAL  MARKET  PRICE 

May  3,  1921  May  10,  1»2I 

Copper                                                                      £      s       d  £      s     d 

London,  standard  spot 71        5      0  72     0      0 

Cents  per  Pound  Cents  per  Pound 

Prime  Lake 12  75—13  00  13  00—13  25 

Electrolytic 12  75  12  75 

Casting 11   75  12   12i 

Wire  base 14  50—15  00  14  50—15  00 

Lead,  trust  price 4  50  5  00 

Antimony 5  25  5  25 

Nickel,  Ingot 4100  4100 

Sheet  zinc,  f.o.b,  smelter U   00  1 1   00 

Zincspot 5  45  5  40 

Tin 31  625  31   87J 

Aluminum,  98  to  99  per  cent 28  00  28  00 

OLD  METALS 

Cents  per  Pound  ( 'cuts  per  Pound 

Heavy  copper  and  wire 10  00—10  50  10  00—10  50 

Brass  heavy 5  50—5  75  5  50-5  75 

Brass,  light"                            3  75—4  00  3  75—4  00 

Lead.hcavy                             .,              3  75-3  90  4   10-4  37i 

Zinc,  old  scrap                       2  871-3  00  2»7S-3  00 
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The  Week 

IN  TRADE 

Prices   When   Quoted    Are   Those   Prevailing    at   the 
Opening  of  Business  on   Monday   of  This   Week   for 

I      Points  West  of  the  Mississippi  River  and  on  Tuesday 

I  for  All  Eastern  Points 


ALTHOUGH  the  general  feeling  in  industry  is  slowly 
.  but  steadily  getting  better  and  general  economic  con- 
ditions aie  pointing  upward,  better  buying  has  not  yet 
been  felt  in  the  electrical  industry  in  all  sections  of  the 
country.  Improvement  is  shown  in  the  Northwest,  South- 
west, Intermountain  and  New  England  States,  particularly 
in  building  construction;  but  in  the  Middle  Atlantic  States, 
in  the  Chicago  territory  and  to  some  extent  in  the  South 
the  buying  shows  little  improvement.  In  the  South,  how- 
ever, better  ordering  is  reported  by  jobbers  of  material 
for  use  in  July  and  August.  Farm-plant  sales  and  refriger- 
ation equipment  are   good   there. 

Most  buying,  though,  is  to  replenish  already  low  stocks, 
and  shipments  are  favorable  for  this.  Wire  and  armored 
conductor  prices  are  softer  in  New  York,  and  some  makers 
of  flatirons  have  just  lowered  their  lists.  Collections  con- 
tinue slow. 

NEW  YORK 

Jobbers  have  apparently  made  up  their  minds  that  busi- 
ness will  continue  slow  throughout  the  summer  and  are 
acting  accordingly.  Little  or  nothing  is  being  bought, 
except  what  is  needed  to  replace  stock,  and  attention  is 
being  devoted  to  cleaning  out  the  slow-moving  items. 
Except  for  stocks  of  wire,  inventories  are  generally  in 
pretty   good   shape. 

The  first  break  in  the  direction  of  another  general  cut 
on  heating  devices  has  been  made,  one  manufacturer  an- 
nouncing a  15  per  cent  reduction.  There  is  little  likelihood 
that  price  cutting  will  stimulate  business,  however.  Rubber- 
covered  wire  is  quoted  down  to  new  low  levels  in  this 
territory,  as  is  also  armored  cable,  but  demand  is  no  better. 
Spring  buying  of  household  appliances  such  as  vacuum 
cleaners  and  washing  machines  has  been  disappointing, 
and  fans  have  not  started  to  move.  A  number  of  houses, 
however,  despite  the  quiet  market,  report  a  slight  improve- 
ment in  the  general  situation. 

Conduit. — Some  stocks  are  small,  others  are  good,  but 
demand  continues  only  fair.  Current  prices  quoted  in  lots 
of  2,500  ft.  are  as  follows:  l-in.  black,  $60  to  $67:  i-in. 
galvanized,  $67  to  $72.60;  1-in.  black,  $116  to  $131.60;  1-in. 
galvanized,   $125  to  $141.80  per   1,000  ft. 

Flexible  Armored  Conductor. — Demand  is  very  small  and 
stocks  are  down  pretty  well  too.  From  $60  to  $62.50  per 
1,000  ft.  is  quoted  this  week  on  No.  14,  two-wire,  double- 
strip,  in  lots   of   1,000   ft. 

Fans. — Large  supplies  are  held  by  jobbers,  and  these 
have  hardly  started  to  move  at  all  as  yet. 

Wall  Cabinet  Boxes. — Jobbers'  stocks  are  small,  but  one- 
day  shipments  can  be  obtained.  Manufacturers  report  that 
demand  is  light.  Prices  have  remained  steady  the  past 
month,  the  recent  drop  in  steel  prices  having  been  antici- 
pated by  decreases  of  45  to  50  per  cent  thus  far  from  the 
peak   price. 

Lamp  Cord. — This  market  shows  absolutely  no  activity, 
while  stocks  are  spotty.  In  1,000-ft.  lots  No.  18  cotton, 
twisted,  sells  for  $13.75  to  $18.50,  and  parallel  from  $16 
to  $19.75. 

Rubber-Covered  Wire. — Prices  are  tending  lower,  with  a 
large  house  this  week  selling  No.  14  single-braid  in 
10,000-ft.  lots  at  $6.75  per  1,000  ft.  and  others  ranging  up 
to  $7.70.     Demand  remains  light  and  stocks  are  good. 


Fuses. — Good  supplies  are  held  of  all  types,  but  sales 
are  quiet.  In  standard  packages,  non-renewable,  N.  E.  C, 
30-amp.  fuses  sell  for  about  9  cents  each. 

Washing  Machines. — Prices  are  steady,  though  very  few 
are  being  sold  and  the  number  carried  in  stock  is  kept 
down. 

Vacuum  Cleaners.- — Demand  is  not  very  active  this  spring, 
though  some  sales  are  being  made.  There  is  a  prejudice 
against  ordering  in  very  large  quantities  apparently.  Prices 
are  steady. 

Heating  Devices. — Certain  manufacturers  have  changed 
their  list  prices  on  flatirons  so  that  they  now  vary  from 
$7.75  to  $8.50.  These  include  Hot  Point,  Westiiighouse 
and  American  Beauty.  In  the  latter  case  the  reduction 
amounts  to  15  per  cent. 


CHICAGO 

Although  dullness  in  the  market  is  wholly  unrelieved, 
many  factors  are  developing  which  point  to  an  early  change. 
An  important  ruling  by  the  Fedeial  Reserve  Bank  in  the 
Seventh  District  effects  a  reduction  of  1  per  cent  in  the 
discount  rates,  6i  per  cent  now  being  the  charge  on  com- 
mercial and  industrial  paper  and  trade  acceptances. 

As  has  been  the  case  for  some  weeks,  prices  have  but 
small  effect  on  volume  of  business  just  now.  The  unsettle- 
ment  in  the  building  trades  persists,  and  all  large  work 
is  thereby  suspended.  The  commission  investigating  con- 
ditions in  the  construction  industry  is  still  at  woi'k,  and 
naturally  but  few  projects  are  showing  any  progress  until 
these  matters  are  adjusted.  General  industrial  conditions 
continue  to  improve  in  that  the  stockyards  and  printers' 
strikes  have  been  terminated  and  forces  in  all  manufactur- 
ing plants  are  being  very  gradually  augmented. 

Collections  remain  very  slow,  as  the  retailer  is  not  only 
making  few  sales  but  is  being  compelled  to  grant  exten- 
sions on  time  payments.  Conversation  with  several  large 
installment  furniture  stores  develops  the  fact  that  their 
collections  have  been  gradually  improving  since  a  low  point 
established  in  the  first  week  in  April. 

Bare  Copper  Wire. — Although  the  market  on  bar  copper 
is  off  a  fraction,  the  quotation  on  wire  i-emains  unchanged. 
In  quantities  of  1,000  lb..  No.  8  is  quoted  at  16  cents  per 
pound.  This  price  is  subject  to  shading  on  large  lots. 
Business  in  bare  wire  has  been  good  in  comparison  with 
trade  in  other  commodities,  but  this  week  it  is  again  quiet. 

Insulated  Copper  Wire. — A  drop  of  I  cent  per  pound  has 
been  noted  in  the  past  ten  days,  base  on  triple-braid 
weatherproof  now  being  17i  cents.  This  makes  No.  6 
wire  181  cents  per  pound.  Even  at  this  low  figure  few 
sales  are  being  made.  No.  14  rubber-covered  is  variously 
quoted  at  $7.50  to  $7.75  per  1,000  ft.  in  5,000-ft.  lots. 

Conduit. — The  tie-up  in  building  has  put  a  decided 
damper  on  trade  in  conduit,  demand  being  at  a  minimum 
and  price  changes  appai'ently  unable  to  stimulate  the 
call.  In  5,000-lb.  lots  J-in.  black  is  quoted  at  $62  per 
1.000  ft.     In  larger  lots  prices  are  subject  to  negotiation. 

Flexible  Armored  Conductor. — Demand  remains  at  a  low 
ebb,  this  commodity  also  being  affected  by  building  condi- 
tions. Prices  remain  unchanged,  the  two-wire,  No.  14, 
being  pi-iced  $62  per  1,000  ft.  in  5,000-ft.  lots. 

Poles. — New  prices  on  Western  poles  have  Induced  many 
inquiries,  although  but  few  large  transactions  are  reported. 

Line  Hardware.^Inquiries  are  becoming  quite  numer- 
ous, and  with  the  advent  of  excellent  weather  some  orders 
are  being  reported. 

Heating  Appliances. — Dealers  report  that  with  the  slight 
improvement  which  has  been  noted  in  the  employment  situa- 
tion there  is  a  little  increase  in  retail  demand.  The  feel- 
ing still  holds  on  the  part  of  the  public  that  prices  are  too 
high,  and  this  feeling  is  shared  to  a  certain  extent  by  the 
dealers  themselves.  Flatirons  and  toasters  continue  to  be 
the  best  sellers  in  the  line. 

Washing  Machines. — Intensive  selling  efforts  continue  to 
bring  proportionate  results.  A  very  large  percentage  of 
sales  are  of  the  higher-priced  machines,  on  defended  pay- 
ments, probably  because  these  high-priced  machines  are 
better  advertised  and  more  consistently  pushed  by  retailers. 
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BOSTON 

A  persistently  better  feeling  is  evident  in  trade,  although 
as  yet  increases  in  the  volume  of  business  are  irregular. 
Stocks  have  been  further  reduced  in  many  lines,  but 
deliveries  are  in  general  excellent  for  the  demand  existing. 
Prices  have  not  moved  much  in  the  past  week,  barring 
unsteadiness  in  wire  and  flexible  armored  conductor.  Build- 
ing contracts  fell  off  considerably  compai-ed  with  the  pre- 
vious week,  but  a  decided  improvement  can  be  seen  in 
actual  construction  under  way,  notably  in  Boston  and 
around  Hartford.  Collections  remain  slow,  but  are  holding 
their  own  from  week  to  week  at  present.  New  factory 
construction  is  announced  for  Winthrop,  Me.,  in  replacing 
structures   recently  destroyed  by  fire. 

Wire. — Weakness  in  prices  is  the  feature  of  a  moderate 
demand.  Rubber-covered  No.  14  was  selling  at  Boston 
Monday  at  $7  per  1,000  ft.  in  5,000-ft.  lots  to  $8.25  for 
smaller  quantities.  Weatherproof  base  was  16  cents,  with 
a  quiet  market  and  good  stocks. 

Flexible  Armored  Conductor. — Unsteady  prices  exist, 
running  from  $65  per  1,000  ft.  in  5,000-ft.  lots  downward 
to  $60  or  lower  on  a  pinch  in  larger  quantities,  in  order  to 
move  accumulated   stocks. 

Dry  Cells. — ?mall-quantity  prices  in  a  leading  make  are 
announced  to  be  $1.35  higher  per  100  than  forme  ly.  The 
No.  6  cell  brings  $44.35  per  100  in  lots  of  12  to  50,  and  in 
lots  of  50  to  125,  $40.35  per  100.  A  fair  trade  is  being 
handled,  with   renewals  active. 

Lamps. — Business  is  lower  in  volume  than  a  year  ago, 
but  distributers  find  a  good  staple  demand  existent.  Stocks 
in  all  types  and  sizes  are  good.  Sign  lamps  are  moving 
more  actively,  relatively,  than  most  other  types. 

Metal  Molding. — Several  good  orders  were  handled  last 
week  in  this  material.  It  is  plentiful  in  supply  and  prices 
are  firm. 

Motors. — Few  motors  are  moving  in  the  market  compared 
with  normal  business. 

Porcelain  Insulating  Material. — Demand  is  easy,  with 
prompt  deliveries  for  offei'ed  business.  "Nail-It"  knobs 
sell  for  $27  per  1,000  in  barrel  lots  and  3-in.  tubes  for 
$9.50.  High-tension  line  insulators  are  not  as  easy  to 
obtain   as   low-tension   fittings. 

Schedule  Material. — Some  jobbers  are  prepared  to  buy 
substantially  if  price  concessions  come,  it  is  said  on  good 
authority.  At  present  only  moderate  sales  are  being  han- 
dled and  representative  factories  are  running  on  about  half 
time. 

Lamp  Cord. — Easy  conditions  prevail  as  to  deliveries, 
with  quiet  demand  and  a  typical  price  of  $18  per  1,000  ft. 
in  1,000-ft.  lots,  No.  18  cotton-covered. 

Rigid  Conduit. — Moderate  quantities  are  being  required 
for  sub-normal  building  construction  work.  Stocks  are 
satisfactory  on  the  whole,  and  prices  reflect  recent  down- 
ward tendencies  in  the  steel  industry.  For  5,000  lb.  or 
less  1-in.  black  pipe  sells  at  $131.20  in  Boston. 


ATLANTA 

The  announcement  of  the  Sixth  Federal  Reserve  Dis- 
trict that  the  discount  rate  would  be  reduced  has  been 
received  as  a  hopeful  sign  by  all  lines  of  business,  and  the 
general  conclusion  is  that  this  reduction  will  serve  to 
stimulate  business  throughout  this   district. 

There  is  a  well-defined  opinion  among  the  electrical  job- 
bing trade  that  conditions  will  have  approached  quite 
normal  by  July  or  August,  and  the  more  progressive  firms 
are  laying  out  schedules  anticipating  this  condition.  This 
has  taken  the  form  of  orders  for  material  that  they  feel 
will  be  first  to  move  and  in  which  they  have  allowed  stocks 
to  become  depleted  for  several  months  past.  The  spell  of 
unseasonable  weather  that  has  been  prevalent  in  this  sec- 
tion for  the  past  ten  days  has  served  to  check  the  season- 
able demand  for  electrical  specialties  and  has  materially 
interfered  with  agricultural  activities. 

Farm-Lighting  Outfits. — The  taking  over  by  state  and 
counties  of  small   schools   has  caused   considerable  activity 


in  this  line,  it  apparently  being  the  intention  of  the  school 
authorities  to  consider  seriously  the  installation  of  mod- 
erate-size farm  generating  outfits,  especially  in  the  larger 
rural  schoolhouses.  Sales  and  inquiries  are  reported  as 
quite  good,  while  stocks  are  at  present  ample;  though 
shipments  are  slow.  A  price  reduction  of  10  per  cent  was 
announced  recently. 

Industrial  Motors. — Small  ice  plants  and  the  installatici 
of  an  unusual  number  of  refrigerating  plants  are  moving; 
a  fair  volume  of  the  moderate-size  apparatus.  Inquiries 
are  coming  in  from  the  industrial  plants,  but  as  yet  few 
orders  have  materialized.  Stocks  are  in  good  condition 
and  shipments  excellent. 

Meters. — These  continue  dull,  the  only  movement  of  note 
being  in  the  5-amp.  and  10-amp.  sizes,  except  in  the  case 
of  the  large  central-station  companies.  Stocks  are  re- 
ported   ample,   with    shipments    satisfactory. 

Oil-Engine  Generating  Sets. — The  issuance  of  bonds  by 
several  of  the  smaller  municipalities  is  stimulating  sales 
and  inquiries  in  this  line,  especially  in  Florida  and  sections 
of  southern  Alabama,  the  interest  being  centered  over  a 
range  in  size  of  from  25  kw.  to  200  kw. 

Rigid  Conduit. — Another  small  drop  in  market  quotation 
is  reported,  averaging  5  per  cent.  Only  a  fair  volume  of 
sales  is  reported.  Jobbers  ai-e  placing  respectably  sized 
orders  for  stocks  in  anticipation  of  renewed  life  in  the 
near  future. 

Poles. — It  is  reported  that  producers  have  been  forced 
to  accumulate  heavy  stocks  at  point  of  shipment,  owing  to 
the  failure  of  the  trade  to  make  purchases  in  anticipated 
volume.  Purchases  are  confined  to  immediate'  require- 
ments only,  central-station  companies  avoiding  the  accu- 
mulation of  more  than  current  supplies. 

M'ire. — A  further  slight  reduction  in  this  line  is  to  be 
noted  this  week,  weatherproof  now  being  on  a  16J-cent 
base  and  rubber-covered  on  a  16-cent  basis.  The  volume 
of  orders  is  small,  sales  of  Nos.  6,  8  and  10  weatherproof 
and  14  rubber-covered  being  in  the  majority. 


ST.  LOUIS 

Business  unquestionably  is  improving  for  retailer,  job- 
ber and  manufacturer  in  every  industry.  This  is  the  general" 
report.  With  some  it  is  normal,  with  others  still  quite 
slow,  but  every  one  reports  substantial  improvement  in 
April  over  the  average  since  the  first  of  the  year.  This  is 
particularly  true  with  the  electrical  jobbers.  The  increase 
in  their  case  cannot  be  especially  attributed  to  any  one 
line  of  goods  carried,  as  a  gradual  and  healthy  improve- 
ment in  demand  is  found  in  almost  every  item.  Former 
overstocks    now    are    about    in    line. 

Some  improvement  in  construction  is  noted,  but  a  vast 
amount  is  being  withheld  until  building  costs  shall  be 
lower.  It  is  considered  improbable  that  much  reduction  in 
labor  will  be  obtained  until  the  latter  part  of  this  year 
or  the  first  of  next  year.  A  number  of  the  building  trades 
have  been  successful  in  securing  contracts  with  the  em- 
ployers for  another  year  without  the  expected  20  per  cent 
reduction,  and  it  seems  to  be  the  tendency  among  the  con- 
tractors to  waive  the  reduction  in  order  to  get  what  busi- 
ness there  is  available.  Apparently  to  justify  prices  for 
materials,  the  St.  Louis  Material  Dealers'  Association  has 
asked  the  Attorney-General  to  make  an  investigation  of 
its  activities.  Kansas  City  is  repoi'ted  to  have  a  building 
boom,  but  this  is  principally  for  residences,  and  the  general 
attitude  of  business  is  to  wait  for  lower  costs. 

New  power  business  is  at  a  low  ebb,  but  a  healthy  num- 
ber of  inquiries  are  reported.  Kilowatt-hour  sales  in  St. 
Louis  continue  to  show  larger  monthly  totals  than  for  the 
same  months  last  year  by  more  than  5   per  cent. 

Meters. — One  jobber  reports  a  good  business  throughout 
the  Southwest  due  to  expansion  on  the  part  of  central 
stations.  Prices  are  firm  and  stocks  are  in  healthy  con- 
dition. 

Poles  and  Cross-Arms. — Continued  improvement  in  de- 
mand is  reported,  which  is  due  principally  to  transmission 
extensions  by  the  utilities.     Moreover,  a  good  volume  of  in- 
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q-niries  is  beinc  acted  upon,  and  the  indications  are  for  a 
good  business  all  summer. 

Wire. — No.  14  rubber-cohered  shows  increased  sales,  but 
the  other  sizes  are  lagging.  Almost  all  quotations  for  all 
kinds  and  sizes  of  copper  wire  are  on  a  16-cent  base. 
Special  cases  will  be  found  where  lower  quotations  are 
made  to  reduce  a  heavy  stock  in  some  particular  kind. 

Knobs  and  Tubes. — The  prices  are  reported  to  be  steadier 
now,  as  some  of  the  large  stocks  held  locally  have  been 
considerably  reduced.  Demand  is  still  low.  The  price 
of  "Nail-it"  knobs  ranges  from  $24  to  $28  per  1,000  and 
21-in.  tubes  from  $8  to  $8.75  per  1,000. 

Dry  Cells. — Good  sales  and  healthy  stocks  are  reported. 
in  banel  lots  the  regular  cell  is  selling  at  38  cents,  but 
there  is  reported  on  the  market  a  cell  priced  at  28  cents. 

Fans. — Retailers  report  that  the  "advance  guard"  is  in 
the  market  for  fans.  Jobbers  advise  that  retailers  are 
buying  but  not  heavily,  as  they  are  waiting  to  see  what 
weather  the  month  of  June  brings  forth.  Loca'  tocks  are 
low,  but  the  jobbers  are  buying  conservatively. 

Washing  Machines.  —  Retailers  and  jobbers  report  in- 
creased sales  of  washing  machines. 

Motors. — Local  jobbers  report  large  stocks  and  slow 
movement.  The  demand  from  the  industrials  is  expected 
to  be  improved  by  fall.  At  present  a  tremendous  over- 
stock  of  fractional-horsepower   motors   is   reported. 

Flat  irons. — While  retailers  report  fairly  good  sales,  they 
are  apparently  buying  conservatively  in  the  expectancy  of 
a  reduction  in  the  wholesale  price,  which  is  the  same  as 
it  was  a  year  ago.  Reductions  in  retail  prices  have  had  a 
tendency  to  promote  consumer  purchasing. 


SAN  FRANCISCO 

The  labor  situation  occupies  the  center  of  the  stage.  In 
the  first  place  the  seamen's  strike  has  tied  up  coast  and 
oceangoing  traffic.  There  has  been  some  violence,  and 
all  signs  point  to  a  bitter  strike  unless  a  nation-wide 
decision  restores  the  situation.  In  the  second  place,  the 
building  trades  unions,  having  refused  to  accept  a  wage 
reduction  of  11  per  cent,  advised  by  a  board  of  arbitration, 
a  general  walkout  has  been  ordered.  In  San  Francisco  all 
large  buildings  under  construction  are  reported  to  be  tied 
up,  and  although  the  electrical  crafts  are  not  directly  af- 
fected, within  the  next  week  they  will  be  automatically  out 
of  employment.  Stock  conservation  is  being  vigorously 
practiced  by  the  local  jobbers,  fast-moving  stocks  being 
ordered  in  smaller  amounts  and  slow-moving  items  being 
followed  in  the  way  of  special  sales  effort  and  substitution 
where  possible. 

Within  the  past  month  excursions  have  been  made  to 
the  Pacific  Gas  &  Electric  and  to  Great  Western  Power 
projects  at  Lake  Spaulding  and  Lake  Caribou  respectively 
to  explain  better  to  bankers,  representative  public  men 
and  members  of  the  electrical  fraternity  the  magnitude  of 
the  schemes  and  their  importance  in  the  general  prosperity 
of  the  state. 

Rubber-Covered  Wire. — Prices  are  still  tipping,  No.  14 
single-braid  solid  being  offered  to  dealers  in  5,000-ft.  quan- 
tities at  prices  ranging  from  $7.20  to  $7.75  per  1,000  ft. 
f.o.b.  Coast  cities.  Local  stocks  are  very  good.  April  was 
a  better  month  than  March,  although  both  run  considerably 
less   than   the  corresponding  months   of  last  year. 

Sewing  Machines. — This  is  the  season  of  greatest  drive 
on  sewing  machines,  and  an  increased  movement  of  stocks 
is  reported.  Electrical  dealers  themselves  are  still  to  be 
"sold"  on  sewing-machine  merchandising,  for  their  sales 
do  not  approach  the  proportionate  sales  on  washers  and 
vacuum  cleaners.  The  larger  buyers  seem  to  be  holding 
off  in  expectation  of  price  decreases. 

Heating  Material.  —  Prices  of  heating  material  have 
dropped,  with  virtually  all  the  manufacturers  participat- 
ing in  the  general  decrease.  Hot  Point  irons,  No.  6,  are 
listed  at  $8,  subject  to  previous  quantity  discount;  West- 
inghouse  at  $7.75;  Western  Electric,  No."  6i,  also  at  $7.75, 
while  the  American  Beauty,  No.  6 J,  now  lists  at  $8.50. 
These  new  prices  will  undoubtedly  stimulate  buying. 


SEATTLE— PORTLAND 

Both  jobbers  and  dealers  in  Seattle,  with  very  few  excep- 
tions, report  that  sales  for  the  first  week  in  May  show  no 
change  over  any  one  week  during  April.  The  predicted 
inciease  in  sales  volumes  for  spring  months  has  not  ma- 
terialized and  from  present  indications  will  not  do  so. 
The  contributing  factors  for  this  condition  are  mainly  non- 
employment,  wage  slashing,  reduction  in  working  forces 
in  industrial  and  business  institutions  and  the  lack  of  build- 
ing of  real  consequence.  However,  this  last  factor  is  show- 
ing improvement,  especially  during  the  past  two  weeks,  in 
Seattle,  where  contracts  for  structures  totaling  considerably 
over  $2,000,000  have  been  awarded.  These  contracts  call 
for  a  high  school,  two  apartment  houses,  a  department 
store  and  two  theatei-s.  Residence  construction  is  keeping 
up  well,  and  this  condition  is  expected  to  continue  through- 
out the  summer  and  fall.  Tacoma  reports  state  that  during 
the  month  of  .A.pril  more  permits  for  residences  were  taken 
out  than  in  any  single  month  for  ten  years.  Unquestion- 
ably in  the  Puget  Sound  districts  the  real-estate  market  is 
improving,  the  most  encouraging  sign  being  in  the  number 
of  transfers  of  down-town  properties  which  are  to  be  used 
by  purchasers  for  locations  for  expanding  business. 

Electrical  jobbers  in  the  Portland  field  state  that  busi- 
ness is  showing  an  increase  and  that  while  this  is  not 
great  it  indicates  a  trend  in  the  proper  direction. 

In  Portland  contracting  in  small  work  continues  fairly 
active,  but  larger  contracts  are  scarce.  Fixture  business, 
owing  to  the  increasing  amount'  of  residence  construction, 
is  showing  satisfactory  increases.  Retail  stores  in  Port- 
land report  everything  very  quiet,  with  a  continued  down- 
ward tendency.  Throughout  the  entire  Northwest,  gen- 
erally speaking,  collections  are  more  or  less  difficult  and 
liquidation  of  debts  and  bank  loans  is  slow.  Efforts  are 
being    made    to    operate    on    the    smallest    possible    stocks. 

Vacuum  Cleaners. — To  meet  spring  requirements,  in 
Seattle  and  Tacoma  particularly,  an  improvement  in  de- 
mand has  been  noted  during  the  past  few  weeks. 

Schedule  Material. — .A^n  increasing  amount  of  construc- 
tion, both  residence  and  business  buildings,  is  serving  to 
move  heavy  stocks.  This  demand  is  expected  to  show  con- 
stant increase  throughout   the  summer  and  fall. 


SALT  LAKE  CITY— DENVER 

That  conditions  should  be  much  improved  by  next  fall, 
particularly  from  the  farmer's  point  of  view,  is  indicated 
in  the  prospect  for  big  crop  yields.  The  acreage  in  some 
crops  will  be  materially  less  than  a  year  ago,  owing  to 
high  cost  of  production,  but  the  promise  of  heavy  yields  is 
very  encouraging.  Wages  paid  to  farm  help  are  at  least 
50  per  cent  under  the  standard  wage  of  a  year  ago. 

The  wool  outlook  is  little  improved,  with  gi-owers  still 
holding  their  clippings  for  prices  that  at  least  approximate 
the  cost  of  production.  A  vigorous  co-operative  movement 
in  the  way  of  pooling  this  wool  promises  to  bring  allevia- 
tion in  the  near  future.  Growers  are  still  making  a  frantic 
effort  to  get  loans  to  tide  them  over  the  period  of  demor- 
alized markets.  Country  banks  are  interceding  for  their 
clients  in  appeals  to  the  banks  of  the  larger  centers,  and 
they  are  meeting  with  indifferent  success.  There  are 
abundant  signs  of  activity  in  building  and  construction 
lines.  Hardware  dealers,  for  example,  report  that  last 
week  showed  the  biggest  volume  of  business  of  any  week 
for  the  entire  year.  The  lumber  trades  also  report  steady 
improvement.  Many  homes  are  under  construction.  With 
the  advent  of  fair  weather  dealers  repoi't  a  noticeable 
improvement  and  feel  confident  of  a  good  summer  ahead. 

Washers. — There  is  not  much  activity  reported.  Jobbers 
are  overstocked  and  dealers  are  reluctant  about  ordering 
in  sizable  quantities. 

Cleaners. — In  this  line  it  is  a  different  story.  Cleaners 
are  selling  well.  In  certain  popular  makes  jobbei-s  are 
hard  put  to  it  to  keep  their  dealers  amply  supplied.  They 
report  a  turnover  of  stocks  in  some  instances  every  two 
weeks.  Retailers  are  placing  good-sized  orders.  Price 
guaranteeing  also  affects  vacuum  cleaners. 

Hollow  Ware. — The  general  movement  in  cooking  appli- 
ances has  been  slow  and  unsatisfactory. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing    Distribution 

and  Sales.  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


New  Buildinss  for  Grindle  Fuel 
Equipment  Company 

The  Grindle  Fuel  Equipment  Com- 
pany, 1901  South  Rockwell  Street, 
Chicago,  is  oflfering,  subject  to  prior 
sale,  the  unsold  portion  of  $500,000  m 
7  per  cent  cumulative  and  participatmg: 
preferred  stock  at  a  par  value  of  $50 
a  share,  together  with  a  bonus  of  one 
share  of  common  stock.  The  proceeds 
of  this  sale  will  be  used  for  additional 
working  capital  and  for  the  construc- 
tion and  equipment  of  a  new  two-story 
factory  building  and  a  one-story 
foundry  building.  The  plant  will  be 
used  for  manufacturing  and  demon- 
strating coal-handling  machinery  and 
equipment  and  coal-pulverizing  equip- 
ment, in  addition  to  gray-iron  castings 
for  the  market. 


Newark  Jobber  Puts  Out  First 
Issue  of  Trade  Letter 

Devoting  itself  to  the  electrical 
interests  of  New  Jersey,  the  Newark 
Electrical  Supply  Company,  223  Market 
Street,  Newark,  has  issued  Volume  I, 
No.  1,  of  N  elect  m-Grams  of  trade 
news  and  gossip.  In  this  issue  the 
company  records  an  upward  swing  of 
business  which  made  itself  felt  in  April 
and  states  that  it  has  received  from 
every  direction  reports  of  a  slow  but 
pei-ceptible  increase  in  buying. 

More  Details  to  N.  E.  C.  A. 
Richmond  Program 

Following  a  tour  of  Washington,  D. 
C.  on  Wednesday,  May  18,  including  an 
address  by  D.  R.  Crissinger,  Comptrol- 
ler of  the  Currency,  on  "The  Economic 
Problem,"  the  National  Electrical 
Credit  Association  will  proceed  to  the 
Hotel  Jefferson  in  Richmond,  Va.,  for 
its  twenty-second  annual  convention  set 
for  Thursdav  and  Friday,  the  nineteenth 
and  twentieth.  During  the  period  time 
is  given  for  trips  through  historical 
country. 

Iln  Thursday's  program  William  L. 
Goodwin,  Society  for  Electrical  De- 
velopment, will  lead  the  discussion  on 
the  "Sales  Manager's  Viewpoint  of  the 
Credit  Department";  W.  J.  Drury,  sales 
manager  of  the  Western  Electric  Com- 
pany, leads  the  discussion  on  the 
"Effect  on  Sales  of  a  Rigid  Credit 
Policy."  "Better  Business  Methods" 
has  been  assigned  to  J.  A.  Corcoran, 
General  Electric  Company,  and  the  dis- 
cussion on  "Present-Day  Credit  and 
Collection  Problems  and  How  to  Meet 
Them"  is  to  be  led  by  T.  J.  Whearty, 
National  Carbon  Conipany.  The  an- 
nual dinner  on  Thursday   evening  will 


be  addressed  by  John  M.  Miller,  presi- 
dent of  the  First  National  Bank,  Ricli- 
mond;  William  L.  Goodwin  and  Albert 
H.  Elliot,  secretary  Pacific  Coast  Asso- 
ciation. 

To  J.  S.  Thomas,  Elliott-Lewis  Elec- 
tric Company,  Philadelphia,  has  been 
assigned  the  discussion  on  "Is  the 
Credit  Man  a  Business  Builder?"  which 
is  scheduled  for  Friday  morning.  James 
A.  Loring,  secretary  New  England  As- 
sociation, will  lead  the  discussion  on 
"Handling  the  Slow  and  Embarrassed 
Customer,"  and  time  will  be  given  to 
association  problems,  marketing  house- 
hold devices,  etc.  This  program  is 
somewhat  fuller  than  that  published  on 
April  16. 

From  information  received  as  to  the 
members  who  will  attend,  it  seems  there 
will  be  the  largest  and  most  enthusiastic 
gathering  that  has  ever  been  seen  at 
an  annual  meeting  of  the  association. 
Was  there  ever  a  time  more  suited  to 
credit  discussions  than  right  now '.' 


for  industrial  use  were  adopted  as 
standard,  and  consideration  was  g-iven 
to  reports  on  railway  gears  and  pinions, 
hei-ringbone  gears,  keys,  keyways, 
shafts,  sprockets,  etc. 

F.  W.  Sinram,  Van  Dorn-Dutton 
Company,  was  re-elected  president  of 
the  association;  R.  P.  Johnson,  Wai-ner 
Gear  Company,  was  elected  first  vice- 
president;  B.  F.  Waterman,  Brown  & 
Sharpe  Manufacturing  Company,  was 
elected  second  vice-president,  and  Frank 
D.  Hamlin,  Earle  Gear  &  Machine  Com- 
pany, was  re-elected  secretary  and 
treasurer,  The  executive  committee 
was  increased  from  nine  to  twelve 
members  to  take  in  all  branches  of  the 
gear-making  industry.  The  fall  meet- 
ing will  be  held  in  Rochester,  N.  Y. 


Larger  Quarters  for  Flexible 
Coupling  Manufacturer 

The  move  of  the  Thomas  Flexible 
Coupling  Company,  manufacturing  en- 
gineers, from  Warren,  Pa.,  to  Dunkirk, 
N.  Y.,  was  necessitated  by  the  rapid 
growth  of  the  business,  according  to 
one  of  the  officers  of  the  company.  The 
new  plant  at  Dunkirk  is  40  ft.  x  200  ft., 
on  the  main  line  of  the  New  York  Cen- 
tral, and  is  being  equipped  with  the 
machinery  best  suited  for  its  particular 
class  of  work.  It  is  expected  to  begin 
operations  by  June  1. 

The  secretary  states  that  the  com- 
pany has  every  reason  to  be  optimistic, 
as  business  in  its  line  is  not  at  all  bad. 
When  conditions  in  general  return  to 
normal,  and  they  are  doing  so  very 
rapidly,  he  asserts,  the  company  will  be 
in  a  position  to  manufacture  on  a 
service  basis  with  equipment  for  a  large 
amount  of  new  business. 


Gear  Manufacturers  Progress 
in  Standardization 

The  American  Gear  Manufacturers' 
Association,  which  closed  its  annual 
meeting  in  Cincinnati  on  April  30, 
adopted  as  recommended  practices  by 
the  association  the  reports  of  several 
committees.  Uniform  cost  accounting 
was  recommended  as  an  important  step 
in  the  coming  year's  program. 

Special  emphasis  was  laid  on  stand- 
ardization of  steel  roller  chains  for 
transmission  purposes,  particularly  in 
the  matter  of  interchangeability;  cer- 
tain features   in  spur  and  bevel   gears 


Time  Extended  on  New  York 
Edison's  Sign  Show 

Before  the  first  day  of  the  New  York 
Edison  Company's  Electric  Sign  Show 
was  over  the  exhibitors  were  so  satis- 
fied with  results  that  they  asked  and 
received  permission  to  extend  the  time 
of  closing  from  6  o'clock  to  10  o'clock 
in  the  evening  and  the  duration  of  the 
exhibit  from  May  7  to  May  11.  The 
original  hours  wer^e  from  9  a.m.  to  6 
p.m.  and  the  dates  from  May  2  to  7 
inclusive.  Not  only  signs  but  also  the 
latest  in  lamps,  flashers,  color  caps, 
time  switches  and  other  accessories 
were  shown. 

The  success  of  the  show  was  assured 
from  the  first  not  only  by  the  interest 
displayed  but  by  the  orders  taken  by 
the  exhibitors.  The  attendance  was 
exceedingly  good  in  spite  of  inclement 
weather,  and  manufacturers  are  desir- 
ous of  having  the  idea  followed  in  other 
cities.  Not  the  least  interesting  aspect 
to  the  central  station  was  the  spec- 
tacular eifect  of  the  motion  of  color, 
and  as  in  other  exhibitions  it  was 
especially  noticeable  in  this  case  that 
visitors  to  the  show  had  ample  oppor- 
tunity to  see  and  inspect  the  various 
socket  household  appliances  occupying 
otherwise  unused  spaces  in  the  show- 
room. 

Two  New  Divisions  Added  to 
Wood  Electric  Company 

The  Harry  I.  Wood  Electric  Company, 
Louisville,  Ky.,  manufacturer  and 
jobber  in  electrical  supplies,  has  added 
a  farm-lighting  division  and  an  appli- 
ance division,  both  in  charge  of  R.  C. 
Bryce.  Not  only  will  the  "Universal" 
light  plant  be  promoted  but  also  a  good 
deal  of  attention  will  be  devoted  to  the 
installation  of  units  of  the  semi-Diesel 
type  for  larger  municipal  requirements. 

'  In  the  appliance  end  Mr.  Bryce  will 
handle  the  "Mola"  electric  washer,  the 
"Universal"  electric  washer,  a  complete 
line  of  Hamilton-Beach  products,  a  com- 
plete line  of  "Edison"  appliances, 
"Simplex"  ironers,  "Bee"  vacuum 
cleaners  and  other  home  devices.  The 
conipany  hopes  with  sound  business 
methods  and  service  to  extend  its  dealer 
connections  beyond  its  present  territory 
of  Kentucky,  Tennessee  and  southern 
Indiana. 
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New  Salt  Lake  City  Electrical 
Manufacturing  Company 

Articles  of  incorporation  hava  been 
filed  by  R.  Ackerman  &  Company,  Salt 
Lake  City,  organized  for  the  pui-pose 
of  dealing  in  and  manufacturing 
various  kinds  of  electrical  equipment. 
The  company  has  a  capital  stock  of 
$100,000,  divided  into  1,000  shares  of  a 
par  value  of  $100.  Shares  subscribed 
for  by  the  various  incorporators  are 
paid  for  by  the  acquisition  of  the 
assets  of  the  Kaiser,  Ackerman,  Gard- 
ner Company,  valued  at  $14,000,  to 
which  the  new  company  is  successor, 
and  certain  other  contributed  assets. 
The  incorporators  are  R.  Ackerman, 
president;  J.  B.  Amb'.er,  vice-president; 
L.  J.  Riter,  secretary-treasurer,  and 
others. 


position  is  being  used  for  pendent 
switches,  push-buttons,  etc.,  in  the 
electrical  field 


British  Standardization  in  Cable 
Soldering  Sockets 

The  British  Engineering  Standards 
Association,  28  Victoria  Street,  London, 
has  issued  a  standard  specification  for 
electric  cable  soldering  sockets.  It 
deals  -iWth  sockets  for  cables  from 
0.0018  sq.in.  to  1  sq.in.  sectional  area 
and  has  been  prepared  at  the  request  of 
the  Institution  of  Electrical  Engineers. 
The  specification  includes  definitions 
and  clauses  relating  to  the  material 
and  dimensions  of  cast  and  wrought  lug 
sockets  and  clamp  sockets  and  their 
clamps.  At  present  there  are  only  two 
types  of  sockets  standardized. 

Attention  is  directed  to  the  care 
which  should  be  taken  to  insure  that 
the  cable  should  fit  the  hole  in  the 
sockets  without  too  much  clearance,  so 
that  the  current  will  not  have  to 
traverse  an  undue  amount  of  solder. 
For  each  size  of  cast  lug  socket  a  max- 
imum diameter  of  hole  is  specified,  and 
for  use  with  smaller  cables  a  smaller 
hole  should  be  used.  In  the  case  of 
wrought  lug  sockets  made  from  copper 
tubing  it  is  not  so  easy  to  overcome 
this  difficulty. 

In  the  case  of  clamp  sockets  thei'e 
are  only  nine  sizes,  and  the  actual  diam- 
eter of  the  hole  to  be  bored  for  each 
size  of  the  cable  is  specified.  The  ques- 
tion is  of  chief  importance  when  the 
maximum  current  is  being  carried. 


Secretaries  Hughes  and  Hoover 
Indorse  China  Trade  Act 

Both  Secret?.ry  of  State  Hughes  and 
Secretary  of  Commerce  Hoover,  accord- 
ing to  advices  from  the  Department  of 
Commerce  in  Washington,  have  in- 
dorsed the  China  trade  act,  a  bill  de- 
signed to  place  American  business  in 
China  on  an  even  competitive  basis 
with  the  business  of  Great  Britain, 
France  and  Japan.  "The  matter  is  one 
of  great  importance  to  the  preserva- 
tion of  the  trade  and  investments  of 
our  nationals  in  China,"  says  Secretary 
Hoover  in  a  letter.  "The  act  is  intended 
to  establish  a  federal  incorporation  law 
for  local  China  business  in  such  a  man- 
ner as  to  give  our  citizens  an  equality 
of  opportunities  with  other  nationals." 

Mr.  Hoover  explained  that  the  ob- 
ject of  the  act  is  to  offer  a  form  of 
American  coi-poration  law  that  would 
rank  with  the  British  law  in  its  pro- 
tection to  stockholders  and  would  give 
American  business  in  China  a  prestige 
which  it  does  not  now  possess.  The 
proposed  act  also  provides  freedom 
from  United  States  taxes  to  such  cor- 
porations upon  such  part  of  their  busi- 
ness as  is  wholly  conducted  in  China 
and   outside  of  the  United    States. 

The  bill  has  been  passed  by  the  House 
and  has  been  sent  to  the  Senate. 


Power  Specialty  Company 
Expands  Sales  Offices 

The  Power  Specialty  Company, 
manufacturer  of  Foster  superheaters, 
economizers  and  oil  stills,  has  opened 
additional  offices  in  the  Reliance 
Building,  Kansas  City,  Mo.,  and  in  the 
Linz  Building,  Dallas,  Tex.  The  Kan- 
sas City  office  is  in  charge  of  William 
F.  Meyer  and  the  Dallas  office  in 
charge  of  M.  W.  Brown. 


American  Radium  Files  Com- 
plaint on  Infringement 

The  American  Radium  Company,  7 
East  Forty-second  Street,  New  York 
City,  filed  a  bill  of  complaint  in  the 
Southern  District  Court  of  New  York 
on  April  26  for  the  infringement  of  its 
United  States  patent  No.  789,812,  orig- 
inally granted  to  Dr.  George  F.  Kunz, 
New  York  City,  on  luminous  composi- 
tion. 

This  equity  suit  is  brought  against 
the  Hipp,  Didisheim  Company,  Inc.,  and 
Hippolyte  Didisheim  and  Henri  I\I. 
Didisheim.  The  bill  of  complaint  shows 
that  it  is  also  aimed  at  the  partnership 
Hipp,  Didisheim  &  Brother  as  the  pred- 
ecessor of  the  company,  which  was 
formed  in  Api-il,  1919.     Luminous  com- 


The  Newport  News  Battery  &  Elec- 
tric Company,  Newport  News,  Va.,  is 
planning  to  install  additional  machinery 
at  its  plant. 

The  Allen-Bradley  Company,  284 
Greenfield  Avenue,  Milwaukee,  an- 
nounces the  removal  of  its  Cleveland 
office  from  the  Citizens'  Building  to 
the  Bangor  BuiHmg,  942  Prospect 
Avenue.  The  Cleveland  office  is  in 
charge  of  H.  A.  Stevenson,  who  is  as- 
sisted by  W.  L.  Jaeckel. 

The  World  Lighting  Appliance  Com- 
pany, 108  West  Fortieth  Street,  New 
York  City,  has  filed  notice  of  increase 
in  capital  stock  from  $15,000  to  $50,000. 

The  Bates  Company,  New  York  City, 
announces  the  removal  of  its  engineer- 
ing offices  from  2  Rector  Street  to  74 
Dey  Street,  w^here  it  will  occupy  the 
first  and  second  stories. 

The  Lytle  Electric  Company,  Mem- 
phis, Tenn.,  has  applied  for  amendment 
to  its  charter  to  increase  the  capital 
stock  from  $10,000  to  $25,000. 


The  Non-Breakable  Battery  Cell 
Company,  Oconto  Falls,  Wis.,  recently 
incorporated  with  a  capital  stock  of 
$30,000,  has  leased  quarters  in  an  ex- 
isting factory  and  is  purchasing  equip- 
ment. 

The  French  Battery  &  Carbon  Com- 
pany, Madison.  Wis.,  has  increased  its 
capital  stock  from  $67.5,000  to  $1,750,- 
000.  The  company,  it  is  understood, 
contemplates  increasing  the  capacity  of 
its  plant.  James  B.  Ramsey  is  presi- 
dent. 

The  Olive  Hill  Refractories  Company, 

Ashland,  Ky.,  recently  organized,  con- 
templates the  construction  of  a  new 
plant  with  daily  output  of  about  30,000 
firebrick  and  other  refractory  shapes. 
John  F.  Hagar  is  president. 

The  Keller  Pneumatic  Tool  Company, 

Grand  Haven,  Mich.,  has  removed  its 
Chicago  branch  to  the  Transportation 
Building,  624  South  Dearborn  Street. 
The  salesroom  and  service  station  wll 
be  on  the  main  floor.  A  complete  stock 
of  tools  and  parts  will  be  carried.  J. 
C.  Campbell  is  district  manager. 

The  Mattison  Machine  Works,  Rock- 
ford,  111.,  announce  the  removal  of  their 
New  York  office  from  110  West  Fortieth 
Street  to  602-603  Times  Building, 
Broadway  at  Forty-second  Street. 

The  Cortlandt  Engineering  Company. 

Paterson,  N.  J.,  announces  the  i-emoval 
of  its  offices  from  11  Park  Avenue  to 
193  Ellison  Street,  Paterson. 

The  Uehling  Instrument  Company,  71 

Broadway,  New  York  City,  manufac- 
turer of  fuel-saving  equipment,  has  re- 
moved its  Chicago  ofliee  to  the  Great 
Northern  Building,  20  West  Jackson 
Boulevard.  Uehling  COj  recording 
equipment  and  other  boiler  instruments 
will  be  on  display  in  this  office.  Walter 
C.  Lange,  until  recently  with  the  New 
York  office,  has  been  appointed  manager 
of  the  Chicago  office. 

The      Superheater     Company,      New 

York  City,  has  removed  its  offices  from 
30  Church  Street  to  17  East  Forty- 
second   Street. 

The    Michigan    Stamping    Company's 

new  address  is  Mack  Avenue  and 
Terminal  Railroad,  Detroit,  Mich. 

The  Lunkenheimer  Company.  Cincin- 
nati, Ohio,  announces  the  removal  of 
its  Chicago  branch  from  188  Noi-th 
Dearborn  Street  to  568  West  Washing- 
ton Boulevai-d. 

The  Sampson  Manufacturing  Com- 
pany, 4244  West  Lake  Street,  Chicago, 
manufacturer  of  electric  and  gas  fix- 
tures, has  completed  plans  for  the 
erection  of  a  one-story  plant,  40  ft.  X 
125  ft.,  on  West  Lake  Street,  to 
replace  a  building  recently  destroyed 
by  fire. 

The     George     H.     Gibson     Company, 

New  York  City,  consulting  engineers, 
specializing  in  commercial  research  and 
advertising  of  technical  products, 
announces  the  removal  of  its  offices 
from  the  Tribune  Building  to  the  Hide 
and  Leather  Building,  100  Gold  Street. 
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Foreign  Trade  Notes 


RRITI.';iI  rAni>K  M.VNTF.M'TrKlCU 
EXPANDS  WORKS. — ]n  tlie  l<(2ii  r.port 
of  the  Uritish  Insulated  &  liel.sby  C^ompany 
the  profit  for  the  year  anioiintea  to  £;i4ii,- 
7i:i.  an  inerease  of  £12.024  over  llilil.  Ex- 
cept for  a  coal  strike  ?in(I  labor  (h^mands 
\vliioIi  closed  the  works  for  three  weeks, 
the  plants  at  Prescott  anil  Ilidsliy  were 
busy  throushout  the  year,  and  tl\e  present 
state  of  the  order  book  is  (|uite  satisfactory. 
Present  bisrh  costs  of  manufacture  and  ina- 
bility to  give  certain  delivery,  owinp  to 
labor  unrest,  prevented  the  company  from 
t'akinK  orders,  which  are  now  lieing-  ))Iaced 
abroad.  Foreign  trade  can  only  be  retained 
by  a  reduction  in  the  cost  of  production, 
and  although  a  decrea.se  in  wages  would 
have  a  most  beneficial  effect,  another  and 
very  important  element  hns  to  be  consid- 
ered— namely,  increased  eHicienoy  in  tlie 
mechanical  means  of  production.  There 
has.  therefore,  been  carried  out  a  reorgani- 
zation of  the  works.  What  are  practically 
three  new  factories  have  been  built  and 
fitted  with  all  the  latest  appliances  and  the 
power  plant  has  been  enlarged.  Facilities 
for  handling-  raw  material  and  finished 
products  have  been  much  improved,  while 
other  departments  have  also  been  dealt 
with.  These  changes  .should  cheapen  pro- 
duction. The  company  has  been  working 
under  the  improved  conditions  for  two  or 
three  months,  and  while  it  is  feeling  tht 
beneficial  results  of  th<-  changes  generally, 
it  is  noteworthy  that  all  the  latest  types  of 
special  high-tension  cables  of  very  long 
lengths    can    be    turned    out. 

SWISS    COMPANY'S    OPERATION'S    IN 

RUSSI.\. — The  Swiss  Comi>any  for  Elec- 
trical Enterprises,  at  Glarus,  Switzerland, 
a  large  holding  company  interested  in  a 
number  of  foreign  electric  establishments, 
has  just  pul>lished  a  report  about  the  ex- 
tensive electric  plants  of  the  Petrograd 
Electric  Company.  It  seems  that  the  works 
at  Petrograd  and  Moscow  have  been  in  oper- 
ation to  a  certain  extent  and  that  even 
some  enlargements  of  the  Moscow  plant 
have  taken  place.  The  works  at  Lodz,  also 
belonging  to  the  Petrograd  company,  are 
being  worked  by  the  Polish  authorities,  who 
mean  to  operate  this  plant  independently  of 
the  Petrograd  company.  The  Lodz  electric 
works  have  booked  large  orders  of  late  and 
the  prospects  are  very  satisfactory.  The 
Petrograd  and  the  Moscow  establishments 
are  in  the  hands  of  the   soviet  government. 

SUPPLIES  WILL  BE  NEEDED  IN 
SALVADOR. — The  market  in  Salvador  for 
electrical  supplies  is  developing,  according 
to  a  report  from  the  Guaranty  Trust  Com- 
pany. The  municipality  of  Santiago  de 
Maria  and  the  city  of  Berlin,  both  in  the 
Department  of  Usultan.  have  recently  let 
a  contract  for  an  electric  light  plant. 

REBUILDING  LAMPS  IN  SCOTLAND. 
— According  to  advices  from  IJie  British 
Consulate  General  in  New  York  premises 
have  been  acquired  in  Paisley  by  the  Scot-- 
ti.sh  Electric  I_vamp  Repairing  Company  for 
the  establishment  of  this  new  industry  in 
Scotland.  The  method  of  repair  is  to  "take 
a  lamp  of  which  the  filament  is  worn  or 
broken,  cut  out  a  small  part  of  the  glass, 
put  in  a  new  incandescent  element,  exhaust 
the  air  and  weld  up  the  glass  again,  the 
repaired  lami)  being  virtually  equal  to  a 
new  one,  while  tlie  cb.st  is  a  fraction  of  that 
of  a  new  lamp.  The  industry  was  com- 
menced under  patent  protection  by  the 
Allies'  Electric  Repairing  Company  of  Ham- 
mersmith, London,  which  has  thoroughly 
tested  and  proved  the  .soundness  of  the 
method  and  has  now  accorded  the  new 
company  sole   rights  for  Scotland. 

SIEMENS  &  HAL.SKE'S  1919-1920  RE- 
PORT.— Siemens  &  Halske  are  now  issuing 
their  report  for  the  business  year  1919-1920. 
The  combine  with  the  Deutsch-'Luxeml)urg- 
ische  Bergwerks--  und  Hiitten-Gcsellschaft 
is  now  completed.  The  business  year  was 
fraught  with  economical  uncertainty  and 
the  scarcity  of  raw  material  and  coal  could 
only  be  overcome  toward  the  end  of  the 
year.  After  the  last  strike  of  the  Berlin 
metal  workers  labor  disturbances  did  not 
occur  to  any  appreciable  extent  and  the 
efllcicncy  of  the  workmen  increased,  the 
good  effect  of  piece  work  making  Itself 
felt.  The  expenditure  in  wages  and  sal- 
aries for  the  concern  as  well  as  for  the 
Siemens-Schuckertwerke  was  479.000.000 
marks  against  70.000,000  marks  in  1914. 
This  expenditure  is  estimated  to  run  up  to 
1.000.000,000  marks  in  1921,  On  Oct.  1. 
1920.  the  company  entered  into  a  joint- 
interest  combine  with  the  Gelsenkirchener 
Bergwerks  A.G..  the  Deutsch-Luxemburg.' 
i.sche   Bergwerks   un   Hiitten   A.-G    and    the 


Electricity  Coinpany  Schuckert  &  Company. 
The  balance  sheet  shows  a  gross  pi'ortt  of 
2.1,779.000   marks. 

GERM.XNT'S  EFFORTS  TO  REGAIN 
NORWEGIAN  TR.^DE. — Germany  is  mak- 
ing great  efforts  to  I'egain  the  Norwegian 
market  for  her  electrical  industry.  Accord- 
ing to  a  report  from  Chi'istiania,  (ii'rmany 
.supplies  at  present  about  2,^  per  cent  of  all 
electrical  machinery  imported  into  Norw.-iy. 
At  the  same  time  imports  from  the  United 
States  in  1920  amounted  to  $2,16,5,000  worth 
of  electrical  materials  and  apparatus.  The 
large  importations  from  Germany  are 
chiefly  due  to  the  depreciation  of  the  Ger- 
man mark.  Some  of  the  large  (Jerman 
electi'ical  manufacturing  concerns  have  i-e- 
cently  opened  bi-anch  offices  at  the  Norwe- 
gian capital. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  AVhere  the  item  is  num- 
bered further  information  can  i)e  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce.  Washington,  by  mentioning  the 
number. 

A  mercantile  firm  in  Spain  (No.  34.796) 
desires  to  purchase  an<l  secure  an  agency 
from  manufacturers  only  for  the  sale  of 
electrical  copper-wire  bars  for  laminating ; 
also  copper  block.s  for  laminating  (weight 
to  be  in  accordance  with  specifications), 
copper  and  brass  in  all  forms,  etc. 

A  firm  in  Mexico  (.34.797)  desires  to  pur- 
cha.se  a  complete  automatic  call-telephone 
equipment,  including  receivers,  transmitters, 
switches.  2  miles  of  wire,  batteries,  in.su- 
lators,   etc.,    for  a   si.x-   to   ten-party  system. 

.\n  .\merican  firm  with  representatives 
and  offices  in  China.  Manchuria  and  Siberia 
(No.  34,799)  d<-sires  exclusive  agencies  for 
lighting   plants,    power   plants,   etc. 

An  inquiry  has  been  received  from  a 
business  man  in  Chile  (No.  34.803)  for  cat- 
alogs and  full  descriptions  of  fire  and  police 
alarm  systems  suitable  for  a  city  of  500,- 
000   inhabitants. 


New  Apparatus  and  Publications 


BOILER  CLEANER.  —  The  Automatic 
Boiler  Cleaner  Company.  New  Orleans,  has 
placed  on  the  market  a  mechanical  boiler 
cleaner   for   any   type  and   size  of   boiler. 

SIGN  RECEPTACLE.  —  The  Manufac- 
turers'— Distributing  Company,  30  Church 
Street,  New  York,  is  bringing  out  a  new 
porcelain  sign  receptacle,  the  No.  54 
"Mandico."  all  metal  jiarts  of  which  are  of 
brass  or  copper. 

FIXTT'RE  .STI'D.— R.  R.  Fralick  &  Com- 
pany, Chicago,  have  placed  on  the  market 
a  new  fixture  stud,  known  as  the  "Kwikon 
No-bolt"    stud. 

ENGINEERING  CATALOG.  —  The 
seventh  annual  edition  of  "Sweet's  Engi- 
neering Catalog"  has  been  published  by- 
Sweet's  Catalogue  Service,  Inc.  New  York 
City,  listing  in  its  ],2,t1  pages  "materials, 
equipment  and  supplies  relating  to  practical 
construction,  etiuipment  and  inaintenance 
of  all  projects  of  an  industrial  or  engineer-- 
ing   nature." 

WINDOW  LIGHTING.  —  The  Ivanhoe 
Rainbow  Window  I.,ighting  Ei|uipnient  of 
the  Ivalnhoe  Regent  Works  of  General 
Electric  Company.  Cleveland,  embracing 
color  lighting  for  show  windows  is  on  the 
market. 

CONVEYORS.  —  The  Lamson  Company. 
100  Boylston  Street,  Boston,  is  distribut- 
ing an  eight-page  leafiet  describing  its 
diffei-ent   types    of    conveyors. 

ROTARY  PT'MP.  —  The  Exeter  Machine 
Works,  Inc.,  West  Pitt.ston.  Pa.,  have  re- 
cently placed  on  the  market  a  new  "Exeter" 
rotary  pump    (Feuerheerd   Patents). 

LUBRICATION. — "Turbine  Lubrication." 
Part  2,  is  the  subject  of  the  leading  article 
in  the  April.  1921.  issue  of  LitbrUation, 
published  by  the  Texas  Company.  17 
Battery    Place,    New    York    City. 

STOKERS. — The  Combustion  Engineer- 
ing Corporation,  11  Broadway,  New  York 
City,  has  issued  bulletin  C-2.  describing  the 
Coxe  stoker.  The  company  is  also  dis- 
tributing two  p,-imphlets.  one  entitled  "Use 
of  Pulverized  Coal  Under  Central  Station 
Boilers"  and  the  other  "Powdered  Coal  Ap- 
plication   to    Four    2fi40-H[i.    Boilers." 


New  Incorporations 


THE  GEORGETOWN  ELECTRIC 

LIGHTING  COMPANY,  Georgetown,  N.  Y.. 
has  been  incorporated  to  operate  a  local 
light  and  power  system.  C.  D.  Brown,  A. 
A.  Watson  and  E.  L.  Andrus  are  interested 
in   the  company. 

THE  SLATON  LIGHT  COMPANY.  Sla- 
ton.  Tex.,  has  been  organized  to  operate  a 
local  electric  system.  Foster  Carroll  and 
L.  H.  Fuller  are  interested  in  the  company. 

THE  TOMPKINS  COUNTY  POWER 
CORPORATION,  Ithaca,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $20,- 
000  to  install  and  operate  an  electric  light 
system  in  certain  sections  of  Tompkins 
County.  The  incorporators  are  W.  E. 
Towner.  E,  F.  English  and  H,  H.  Brown. 
Ithaca. 

THE  LELAND  ELECTRIC  COMPANY, 
Dayton.  Ohio,  has  been  incorporated  with  a 
capital  stock  of  $10,000  to  manufacture 
fractional-horsepower  motors,  George  H, 
Leland  is  interested  in  the  company. 

THE  DIXIE  LIGHT  &  POWER  COM- 
P.^NY'.  Walton.  Ky..  has  been  incorporated 
with  a  capital  stock  of  $20,000  by  Robert 
W.  Jones.  William  Brittenhelm  and  CTiarles 
Ransler. 

THE  LA  ELECTRIC  &  FIXTURE 
WORKS.  1910  South  Main  Street.  Loa 
Angeles.  Cal,,  has  been  organized  to  man- 
ufacture electric  fixtures,  etc.  (iapitola  La 
Touche,  2006  South  Union  Avenue,  head! 
the  company. 

THE  SALTVILLE  (VA.)  ELECTRIC 
COJIPANY  has  been  incorporated  with  a 
capital  stock  of  $10,000.  J.  K.  Wilson  is 
president  and  E.  C.   Scott  is  secretary. 

THE  COMMUNITY  POWER  COMPANY 
Petersburg,  W.  Va,.  has  been  incorporated 
with  a  capital  stock  of  $50,000  by  A.  J. 
Welton,  H.  W.   Sites  and  Charles  J.  Zell. 

THE  NE.SCO  ELECTRIC  SERVICE 
COMPANY.  New  York,  N.  Y.,  has  been  in- 
corporated with  a  capital  stock  of  $75,000 
to  manufacture  electrical  apparatus.  The 
incorporators  ai-e  N.  Xenakis  and  J.  C. 
I'apadopoulos.  2033  Broadway. 

THE  H,  L.  ELECTRIC  COMPANY,  New 
York,  N,  Y.,  has  been  incorporated  by  M,  L, 
Wack  and  O.  I,  Jubelsohn.  36  East  Eighth 
Street,  The  company  is  capitalized  at  $10.- 
000  and  proposes  to  manufacture  electrical 
equipment. 

THE  WILLYS  LIGHT  HOME  EQUIP- 
MENT COMPANY,  Fremont.  Ohio,  has 
been  incorporated  with  a  capital  stock  of 
$10,000  by  M.  G,  Throves.  A.  J.  Vickerv  and 
J.  L.  Patterson. 

THE  ALP  ELECTRIC  MANUFACTITR- 
ING  CO.MPANY.  325-27  East  Ferry  Street. 
Newark.  N,  J.,  has  been  incorporated  by 
Maui-itz  Larsen.  Eric  H.  Anderson  and 
Walfred  A.  Peter.son.  The  company  is  cap- 
italized at  $100,000  and  pi-oposes  to  manu- 
facture electrical  products. 

THE  SPERLICH  &  UHLIG  COMPANY. 
Detroit,  Mich.,  has  been  incorporated  by  J, 
Herman  Uhlig,  Edward  F.  Wunch  and  Her- 
man A.  Sperlich,  44  Colorado  Avenue.  The 
company  is  capitalized  at  $300,000  and  pro- 
poses to  manufacture  electrical  appliances 
and  equipment. 

THE  ELECTRO  HEATER  COMPANY. 
Silver  Springs.  ,\ld..  has  been  organized  to 
manufacture  lighting  and  heating  equip- 
ment. Harry  E.  P.  Baden,  Silver  Springs, 
and  Jay  L.  Benedict.  Washington,  D.  C.  are 
interested  in  the  contpany. 

THE  ELECTRICAL  BATTERY  & 
WELDING  COMPANY,  2426  Prairie 
Avenue,  Chicago,  111,,  has  been  incorporated 
by  George  L,  Kyle.  C.  L.  Gotschall,  A,  C. 
Flynn.  Paul  T.  Lamoreaux  and  J.  E.  Hur- 
tubise.  The  company  is  capitalized  at  $10,- 
000  and  proposes  to  manufacture  storage 
batteries,  armatures,  dynamos,  ignition  sys- 
tems, etc. 

THE  LOGAN  MACHINE  &  ELECTRIC 
COMPANY,  Logan,  W.  Va,,  has  been  in- 
corporated by  S.  S.  and  C.  F.  Smith  and 
II.  E.  Steele.  Logan.  The  company  is 
capitalized  at  $25,000  and  proposes  to  man- 
ufacture electrical  equipment,  machine 
parts,  etc. 

THE  NEWBERRY  ELECTRIC  COR- 
POH.\TION.  Los  Ant;<-les,  Cal.,  has  be'?n  in- 
corporated by  R.  C.  S.  Pilsbury.  J.  N. 
Hayes  and  D.  D.  McFarlane.  The  company 
is  capitalized  at  $200,000  and  proposes  to 
manufacture  electrical  products.  H.  C. 
Galloupe.  1326  Washington  Building,  heads 
the  company. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued   April    19.    1921) 

1,375,256.  Ignition  Apparatus  for  Avia- 
tion •  Engines  ;  Auguste  Maire,  Ai-gen- 
teuil,  France.      App.    filed  Aug.    9,   1917. 

1.375.276.  Telephonr  System  :  Henry  P. 
Clausen,  Mount  Vernon.  N.  Y.  App.  filed 
Dec.   28,  1918.     Trunk-linr  circuits. 

1.375.277.  Telephone  System  ;  Henry  P. 
Clausen,  ileum  Vernon.  N.  Y.  App.  filed 
June    5,   1919.      Machine  switching. 

1.375.278.  Incline  Indicator:  William  S. 
Clayton,  Vancouver,  B.  C,  Canada.  App. 
filed  Sept.  5,  1918.     For  aviation. 

1,375,281.  Telegraph  System  :  George  C. 
Cummings,  East  Oiange,  N.  J.  App.  filed 
May  28,  1918.  Simultaneous  transmis- 
sion of  messages  ovei-  one  line. 

1,375,306.  Battert  Electrode;  Lorenz 
Maisel,  Madison,  Wis.     App.  filed  Oct.  11, 

1918.  Container  type. 

1,375,309.  Electrogalvanizing  Machine; 
Constantine  G.  Miller.  Chicago,  111.  App. 
filed  Feb.  3,  1920.  Improved  feeding 
mechanism. 

1,375,317.  Process  for  Forming  Secondary- 
Battery  Plates  ;  John  M.  Peterson,  Daw- 
son, Minn.  App.  filed  Sept.  18,  1918. 
Plante  type. 

1,375,319.  Electric  Motor  Generator  for 
Starting  and  Lighting  Gasoline  Auto- 
mobiles :  Frank  B.  Rae,  Cleveland,  Ohio. 
App.   filed   June  7,   1915. 

1,375,330.  Manufacture  of  Metallic 
Sodium  ;  Albert  W.  Smith  and  William  R. 
Veazey,  Cleveland,  Oliio.  App.  filed  July 
16,  1917.     Electrolytic. 

1,375,351.  Call  -  Distributing  Arrange- 
ment FOR  Telephone  Plants  ;  Gotthilf 
A.  Betulander.  Sodertorns  Villastad, 
Sweden.  App.  filed  Nov.  23,  1920.  Auto- 
matic or  semi-automatic. 

1,375.357.  Electric  Water  Heater  ;  Cyrus 
M.  Eosworth,  Lakewood,  Ohio.  App.  filed 
Feb.  7.  1920.  Resistance  element  in  water 
circuit. 

1,375,360.  App.\r.4tus  for  Vulcanizing 
Rubber  ;  Wilbur  B.  Burke,  Cleveland, 
Ohio.  App.  filed  Feb.  16,  1916.  Electric 
heating  element. 

1.375,367.  Detector  Signal;  Sidney  Daw- 
son. Chicago,  111.  App.  filed  May  31,  1917. 
Thief  detector. 

1,375,393.  High-Frequency  Motor  Alter- 
nator ;  George  A.  Johnstone,  Chicago,  111. 
App.  filed  Oct.  7,  1918.  Field  wireless 
telegraph. 

1,375,405.  Apparatus  for  Testing  Capac- 
ity OF  Electric  Conductors  ;  William 
H.  Martin,  New  York,  N.  Y.  App.  filed 
Jan.  22,  1918.  Loaded  telephonic  cable 
circuits. 

1,375,412.  Electrical  Collector  ;  Jacob 
M.  dinger,  Springfield,  Ohio.  App.  filed 
Oct.   27,  1919.      Trolley. 

1,375,414.  Apparatus  for  Testing  Capac- 
ity Deviations  and  Unbala.nce  or  Elec- 
tric Conductors  ;  Harold  S.  Osborne, 
New  York,  N.  Y.  App.  filed  Jan.  22,  19ig. 
Loaded  telephonic  cable  circuits. 

1.375.437.  Long  -  Distance  Signal  and 
Control  System  ;  Walther  Akemann, 
Essen,  Germany.  App.  filed  Sept.  3,  1920. 
Synchronously  acting,  transmitting  and 
receiving  system. 

1.375.438.  Long  -  Distance  Control  and 
Signal  Device  ;  Walther  Akemann,  Essen, 
Germany.  App.  filed  Sept.  3,  1920.  Syn- 
chronous movement  of  pointers. 

1,375,447.  Means  for  Amplifying  Cur- 
rents :  Lee  de  Forest.  New  York.  N.  Y. 
App.  filed  June  24,  191.3.  Reproducing 
sounds  from  magnetic  sound   records. 

1,375,461.  Induction  Motor;  Austin  Kim- 
ble,   Wausau,    Wis.      App.    filed    May    12, 

1919.  Each  bar  consists  of  a  core  of 
high-reactance  metal  and  a  sheath  of 
low-impedance  metal. 

1,375,465.  Device  for  Converting  Sound 
OR  Other  Vibrations  Into  Variations 
IN   AN   Electrical.  Circuit;   Charles   R. 


•Moore,    East    Orange,    N.    J.      -Vpp.    filed 
.May  18,  1918.      Mine  detector. 

1,375,474.  Photo  -  Electric  Apparatus; 
Walter  O.  Snelling,  .iVIIentown,  Pa.  App. 
Hied  July  9,  1920.  Liglit-sensitive  sele- 
nium cells. 

1.375.481.  Power  Modulator  for  Radio- 
tr.^nsmission  ;  Harold  D.  Arnold,  East 
Orange.  N.  J.  App.  filed  Aug.  23,  1915. 
With  a   minimum   of  distortion. 

1.375,486.  Electrical  System  and  Con- 
trol Therefor:  Arthur  R.  Bullock,  Lake- 
wood,  Ohio.  App.  filed  .A.ug.  2,  1917.  For 
rectifying  alternating   current. 

1.375.508.  Advertising  a.nd  Other  Device  : 
Henry  K.  Harris,  Westminster.  London, 
England.  .\pp.  filed  Aug.  14.  1917.  Parts 
brought  into  successive  positions. 

1,375,516.  Electric  Alarm  System  :  Chris- 
tian J.  Jenne.  San  Francisco,  Cal.  App. 
filed  Nov.  2,  1916.  Fire,  burglar  and 
police  alarm. 

1,375,518.  Circuit  -  Restoring  Relay  ; 
Charles  W.  Kautz.  Jr.,  Lancaster,  Pa. 
App.  filed  Jan.  27,  1919.  Predetermined 
number   of   automatic   restorations. 

1.375,544.  Electric  Embossing  ^  Plate 
Heater  :  Sidney  M.  Weatherly  and  How- 
ard J.  Stach,  Hartford,  Conn.  App.  filed 
Aug.    16,   1918. 

1,375,550.  Separator  for  Storage  Batter- 
ies :  William  Best,  Kansas  City,  Mo. 
App.  filed  Dec.  10,  1919.     Slate  separator. 

1.375.586.  Pocket  Hand  Lamp  ;  John 
Graves,  Madison,  Wis.  App.  filed  Nov. 
8,  1919.     Novel  switch. 

1.375.587.  Pocket  Hand  Lamp  :  John 
Graves,  Madison,  Wis.  App.  filed  Nov. 
10.  1919.     Novel  switch. 

1,375,591.  Trolley  ;  Ludwig  W.  Kaempf, 
Fort  Scott,  Kan.     App.  filed  Feb.  24.  1920. 

1,375,596.  Manufacture  of  Perborates  ; 
Johann  K.  Langhard,  Fredriksstad,  Nor- 
way. App.  filed  Feb.  6.  1920.  Electro- 
lytic. 

1,375,599.  Trolley-Wire  Holder  ;  Frank 
Aladrak,  Duryea,  Pa.  App.  filed  May  2, 
1918. 

1,375,615.  Electric  Furn.\ce  :  Cesare  Son- 
cini.  Pont  St.  ilartin,  Italy.  App.  filed 
April  12,  1920.  For  melting  material  in 
crucibles. 

1.375.631.  Process  of  Separating  and  Re- 
fining Metals  ;  Gustaf  Haglund,  Falun, 
Sweden.  App.  filed  Dec.  5,  1918.  Com- 
plex  ores. 

1.375.632.  Dry  Cell;  Carl  Hambuechen. 
Belleville.  111.  App.  filed  June  15,  1918. 
Means   for   spacing   elements. 

1,375.647.  Depolarizing  Battery  Elec- 
trode AND  Process  of  Maki.vg  Same  ; 
Raymond  C.  Benner  and  Harry  F.  French, 
Fremont.  Ohio.  App.  filed  Aug,  22,  1918. 
Coppei-  oxide  depolarizer. 

1,375,654.  Binding  Post  for  Storage  Bat- 
teries ;  Joseph  J.  Flood,  East  Orange, 
N.  J.  App.  filed  April  3,  1920.  Con- 
necting means  between  cover  and  post. 

1,375,658.  Dynamo-Electric  Machine  and 
Brush-Holder  Device  Therefor  :  Clar- 
ence F.  Gilchrist,  Toledo.  Ohio.  -\pp. 
filed  July  9,  1917.  Ready  assembly  and 
adjustment. 

(Issued    April    26,    1921) 

15,094.  Regenerative  Braki.no,  :  George  H. 
Hill.  Schenectady,  N.  Y.  App.  filed  Oct. 
15.  1918. 

1,375,675.  Signaling  Method  and  System  ; 
Edwin  H.  Colpitts,  East  Orange,  N.  J 
App.  filed  Feb.  5,  1917.  Between  anchored 
balloon  and  ground. 

1,375,687.  Apparatus  for  Electric  Weld- 
ing: George  H.  Forsyth.  Chicago,  111. 
App.  filed  May  3,  1915.  Over  an  extended 
area. 

1.375.691.  Selective  Switch;  Charles  L. 
Goodrum.'  New  York,  N.  Y.  App.  filed 
Sept.   8,  1917.     Automatic  teleplione. 

1.375.692.  Machine  -  Switching  Device; 
Charles  L.  Goodrum.  New  Yorl<,  N.  Y, 
App.  filed  Feb.  24,  1919.  Automatic  or 
semi-automatic  telephone. 

1,375,695.  Oven  ;  Marshall  W.  Hanks, 
Mount  Vernon,  N.  Y.  .\pp.  filed  Jan.  30. 
1920.     Electrically  heated. 

1,375,699.  Wedge  or  Key  for  Slotted 
Dynamo-Electric  Machine  Elements  ; 
Max  J.  Ilg,  Nuremberg,  Bavaria,  Ger- 
many. App.  filed  May  27.  1915.  Mag- 
netic. 

1,375,707.  Tuning  of  Diaphragms  for 
Generating  or  Receiving  Sound  Waves  ; 
Louis  V.  King,  Montreal,  Quebec,  Canada. 
App.  filed  April  1,  1919. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

M.\LDEN,  M.A.SS. — The  Maiden  Electric 
Company  has  applied  to  the  Department  of 
Public  Utilities  for  permission  to  issue 
5,340  shares  of  stock  at  $125  a  share,  the 
proceeds  to  be  used  for  the  construction 
of  a  new  plant  and  system,  etc. 

PLY'MOUTH.  M.\SS.  —  The  Plymouth 
Electric  Company  has  applied  to  the  De- 
partment of  Public  Utilities  for  permission 
to  issue  $100,000  additional  stock,  the  pro- 
ceeds to  be  used  for  additions  and  exten- 
sions   to    its    plant. 

DOVER.  X.  H. — The  Twin  State  Gas  & 
Electric  Company  has  arranged  for  a  note 
issue  of  $1,000,000.  part  of  the  proceeds  to 
be  used  for  improvements  and  extensions 
to  its  plant  -and  system.  Samuel  Insull 
is    president. 


Middle  Atlantic  States 

NEW  YORK,  K.  Y. — The  Department  of 
Public  Markets,  Municipal  Building,  is  con- 
sidering the  construction  of  a  new  terminal 
market,  inclhding  an  electric  power  plant, 
refrigerating  and  ice  plant,  etc.,  to  cost 
about   $5,000,000. 

NI.\G.\R.\  F.\LLS.  N.  Y.  —  The  City 
Council  contemplates  the  installation  of  an 
ornamental  lighting  system  on  First  Street 
from  Cherry  Street  to  Niagara  Street.  Elec- 
trical service  is  furnished  by  the  Niagara 
Falls   Power  Company. 

PENX  Y.\N.  N.  Y. — The  Yates  Electric 
Light  Company  is  considering  furnishing 
electrical  service  in  Branchport,  Pulteney 
Landing  on  Lake  Keuka.  and  in  the  village 
of   Prattsburg. 

MILLVILLE.  N.  J. — The  City  Commission 
has  authorized  W.  E.  S.  Temple,  city  elec- 
trical engineer,  to  prepare  plans  for  a 
municipal  electric  plant. 

.\MBRIDGE.  P.A..— The  Columbia  Steel  & 
Shafting  Company.  Carnegie,  plans  to  build 
a  new  local  plant.  Considerable  electrical 
equipment  will  be  reciuired.  Th  cost  is  esti- 
mated at  about  $3,000,000.  Hopkinson  & 
Schaeffer.  500  Marion  Building.  Cleveland. 
Ohio,  are  architects. 

E-'^ST  BROOK.  PA.  —  A  committee  has 
been  appointed  to  confer  with  the  New 
Castle  Electric  Company  in  regard  to  ex- 
tending its  electrical  service  to  East  Brook. 
Louis    Round    is    manager    of    the    company. 

LANGSHORNE.  PA.  —  The  Langshorne 
Electric  Light  &  Power  Company  plans  to 
abandon  its  plant  and  erect  a  transmission 
line  from  Langshorne  to  connect  with  the 
system  of  the  East  Pennsylvania  Gas  & 
Electric  Company.  Bristol. 

PHILADET>PHI.\.  PA.— H.  H.  Kline,  ar- 
chitect. 1612  South  Fourth  Street,  is  pre- 
paring plans  for  the  construction  of  a  new' 
one-story  power  house  to  be  used  in  con-' 
nection  with  a  dye  works  at  5100  Lancaster 
Avenue.  Bids,  it  is  understood,  will  be 
asked   at  an  early  date. 

PHIL.4DELPHIA.  PA.— Bids  will  be  re- 
ceived at  the  office  of  the  Constructing 
Quartermaster.  Frankfort  Arsenal.  Phila- 
delphia. Pa.,  until  May  17.  for  the  installa- 
tion of  an  electric  lighting  system  in  the 
new   experimental   shop   building. 

PITTSBURGH,  PA.  —  Application  has 
been  made  to  tlie  Public  Service  Commis- 
sion for  a  merger  of  thirty-seven  electric 
companies  operating  in  Clarion.  Armstrong 
and  other  adjoining  counties,  with  the  West 
Penn  Power  Company,  which  will  allow  the 
latter  to  extend  its  facilities  and  operations 
throughout  this  district.  The  company  has 
also  applied  for  permission  to  acquire  the 
entire  capital  stock  of  the  Clarion  Electric 
and    Red    Bank    Electric    Companies. 

WILMINGTON.  DEL.— The  City  Harbor 
Commission  contemplates  the  construction 
of  new  terminal  wharves  and  docks  to  cost 
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about  $1,750,000.  Electrically  opciattcl 
hoisting  machinery,  electrical  tr.ivelinp; 
crams  and  other  such  equipment  will  be 
required. 

BALTIMORK.  MD. — Engineers  employed 
by  the  city  to  investigate  the  waterworks 
sy.stein  have  submitted  a  report  to  the 
Water  Bureau  recommendinj:  tlie  erection 
of  «  new  electrically  operated  pumping 
plant  near  Lake  Montebello,  to  cost  about 
5S5II.000. 

WASHINGTON.  D.  C. — Bids  will  be  re- 
ceived at  the  olllce  of  A.  L.  Flint,  general 
purchasinB  othcer,  the  Panama  Canal. 
Washington.  D.  C.  until  May  2.'i.  for  fur- 
nishing: steel  rope,  copper  cal)le.  elictric 
ranpe.  dry  batteries,  dynamometers,  magr-" 
net  wire.*  fuses,  commut-ator  resurfacers. 
cable  Rrips.  motors.  pluRS.  etc.  Blanks  and 
information  relatinp: -to  this  circular  (H18) 
may  be  olitained  from  the  above  ofhce  or 
the  odlces  of  the  assistant  purchasing  agent. 
24    State    Street.    New    York    City. 

WASHINGTON.  D.  C. — Bids  will  be  re- 
ceived .11  the  ofhce  of  the  chief  signal 
othcer.  Washington.  D.  C.  until  Mav  26. 
Circular  PR  684ii-3ACP.  for  storage  bat- 
teries in  lots  from  1.200  to  2.500  and  in  lots 
from  300  to  1.500 ;  also  metal  cases  for 
storage  batteries  in  lots  of  from  300  to 
750. 

WASHINGTON,  D.  C— The  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington. D.  C  will  receive  bids  for  furnish- 
ing   the    follow-ing:     Until    May    27,     Puget 


struction   of  two  new   i)o\ver  houses.      A.   P. 
Gale   is  secretary. 

K.ANS.VS  CITY.  MO. — Steps  have  been 
taken  bv  the  Fifteenth  Street  Commercial 
Club  to  "raise  funds  for  the  installation  of 
an  ornamental  lighting  system  on  a  portion 
iif    Fifteenth   Street. 

JI.\RYVILLE.  MO. — The  Maryville  Elec- 
tric Light  Company  plans  to  donlile  the 
output  of  its  plant.  New  equipment,  in- 
cluding ',1  600-kw.  turbine  and  steam  con- 
densing apparatus,  will  l)e  installed.  The 
cost  is  estimated  at  about  $30,000, 

UNIONVIT-T^E,  MO. — Bonds  to  the  amount 
of  J;S4.{1IMI  liave  been  voleil  for  an  electric 
light  and  water  plant  and  filtration  system, 

WESTPOINT.  NRB. — At  a  special  elec- 
tion to  be  held  May  24  the  proposal  to 
issue  $.18.00(1  in  bonds  for  the  construction 
of  a  municipal  hghl  and  power  plant  will 
be  submitted  to  the   voters. 

WILSONVILT^K  NEB. — The  proposal  to 
issue  $20,000  in  Ijonds  for  the  erection  of 
an  electric  transmission  line  to  connect 
with  the  municipal  light  plant  at  Cam- 
bridge is  under  consideration. 


Southern  States 

ASHEVILLE.  N.  C— The  French  Broad 
River  Development  Company,  Henderson,  is 
planning  to  build  new  hydro-electric  power 
pKint    on    the    French    Broad    River    in    the 


NEW  WASTE-HEAT  BOILEHt  PLANT  OF  SOUTHWESTERN  PORTLAND  CEMENT  COMPANY, 

EL  PASO,  TEX. 

This  plant   is  now   in   operation,   and   it   is  proposed   later   to  add 

additional   generating  equipment 


Sound.  Schedule  79S9 — miscellaneous  quan- 
tity of  wire  and  cable  ;  Portsmouth.  Sched- 
ule S022 — eight  each  motors  and  controllers. 


North  Central  States 

DKTr.niT.  MICH.  —  The  Ford  Motor 
Company  has  been  granted  permission  by 
the  Council  lo  erect  a  high-tension  trans- 
mission line  between  its  River  Rouge  and 
Highland    Park    plants. 

COLUMBT'S.  OHIO. — Plans  are  under 
way  for  the  construction  of  a  new  power 
plant  at  the  Ohio  State  University,  to  cost 
$380,000  with  machinery.  Carl  E.  Steeb 
is  secretary. 

LOUISVILLE.  KY. — The  Louisville  Gas 
&  Electric  Company  recently  acquired  land, 
and  plans  eventually  to  make  large  addi- 
tions.     No   work  will   be  started   this   year. 

P.-VDITCAH,  KY.  —  Contract  has  been 
awarded  to  the  Paducah  Electric  Company 
for  the  installation  of  a  new  lighting  sys- 
tem in  the  downtown  district  of  the  city. 

WHITE  HALL.  ILL. — The  construction 
of  a  municipal  electric  lighting  plant  to 
cost  about  $73,000  is  under  consideration. 
H.  W.  lioodhouse  is  a  member  of  the  city 
board. 

WONEWOC,  WIS. — The  Baraboo  Valley 
Utilities  Company,  Wonewoc.  contemplates 
the  erection  of  a  transmission  line  from 
Elroy  to  Kendall.  New  Lisbon  and  Camp 
Douglas,  a  distance  of  between  40  and  50 
miles.      The    project   may    include    the    con- 


ent  plans  provide  for  the  erection  of  a 
transmission  line  by  the  Dierks  Lumber  & 
Coal  Company  from  its  plant  at  Dierks  to 
De  Queen  to  supply  the  new  company  with 
electricity. 

WRTyBETKA.  OKLA. — Plans  are  under 
consideration  for  additions  to  the  local 
electric  light  plant.  C.  C.  Long  &  Company, 
1300  Colcord  Building,  Oklahoma  City  are 
engineers. 

EL  PASO.  TEX. — The  city  planning  com- 
mittee of  the  Chamber  of  Commerce  has 
indorsed  recommendations  relative  to  the 
installation  of  an  <n'namental  street-ligliting 
system  in  the  business  district  of  El  Paso. 


vicinity  of  Asheville.  with  an  initial  capac- 
ity of  10.000  hp.  ,1.  H.  Pratt,  Chapel  Hill, 
is    engineer. 

BLOWING  ROCK.  N.  C— W,  L.  Alex- 
ander contemplates  the  installation  of  a 
power  plant  to  develop  50  hp.  for  lighting 
purposes.  Laundry  equipment  will  also  be 
installed. 

WINSTON-SALEM,  N.  C. — The  city 
has  entered  into  contract  with  the  Southern 
Public  Utilities  Company  for  the  installa- 
tion of  a  new  street-lighting  system  con- 
sisting of  350  lamps  of  150  cp.,  220  lamps 
of  250  cp.  and  250  lamps  of  400  cp.  The 
contract  also  provides  for  ornamental  light- 
ing system  in  the  business  section  of  the 
city. 

AUGUSTA.  6A. — Plans,  it  is  reported, 
have  been  prej>ared  by  Lockwood.  Greene 
&  Company.  101  Park  Avenue.  New  York 
City,  for  the  city  of  Augusta  for  electrifica- 
tion of  canal.  It  is  proposed  to  organize 
a  company  to  be  known  as  the  City  of 
.\uKusta  Power  Corporation,  and  to  issue 
$5,000,000   in  bonds  for   the  project, 

CORDELE,  GA. — Bonds  to  the  amount 
of  $4  0,000  have  Ix'en  voted  for  the  con- 
struction and  equipment  of  an  electric  light 
and  power  plant.      \V.  G.  Webb  is  enijineer. 

MORRTSTOWN.  TENN. — Tlie  Council  is 
considering  an  issue  of  $15,000  in  bonds 
for  extensions  tq  light  and  water  systems. 
,1.  J,  Thompson    is   town   recorder. 

DE  QUEEN,  ARK. — An  independent  light 
company  will  be  organized  in  De  Queen, 
with  a  capital  stock  of  $50,000,     The  pres- 


Pacific  and  Mountain  States 

SE.\TTLE,  WASH. — The  Lighting  and 
Power  Department,  it  is  understood,  has 
issued  a  call  for  bids  for  furnishing  315 
miles  of  copper  or  aluminum  wire  for  the 
proposed  transmission  line  from  the  Gorge 
Creek  plant  to  Seattle.  C.  F.  LThden  is 
chief  engineer  of  the  Skagit  hydro-electric 
project. 

STEPTOE.  WASH.— The  Steptoe  Light 
&  Power  Company  has  been  granted  a 
franchise  by  the  commissioners  of  Whitman 
County  to  erect  a  transmission  line  from 
Steptoe  to  Elberton.  where  it  will  connect 
with  the  Washington  Power  Company's 
line  from  Spokane. 

WENATCHEE.  WASH.— The  Royal  De- 
velopment Company  has  applied  to  the 
Federal  Power  Commission  for  two  small 
power  installations  on  tributaries  of  Phelps 
Creek  in  Chelan  County.  Each  plant  will 
consist  of  a  low  diversion  dam  and  a  short 
length  of  pressure  pipe  to  a  100-hp.  plant 
to  be  situated  at  the  mouth  of  two  mines. 
James  Naughton   is  president. 

YAKIMA.  WASH.— Residents  of  Naches 
Heights  and  other  adjoining  sections  of  the 
Tieton  power  project  plan  to  erect  a  trans- 
mission line  to  secure  electricity  from  the 
Pacific  Power   &  Light  Company. 

PORTLAND.  ORE. — Reconstruction  plans 
and  improvements  under  way  and  contem- 
plated on  the  interurban  lines  of  the  Port- 
land. Railway.  Light  &  Power  Company 
within  the  next  few  months  will  cost  more 
than  $200,000.  This  is  exclusive  of  the  re-- 
construction  of  a  large  wooden  trestle  at 
a  cost  of  $130,000. 

LAYTON.  UTAH.— The  Utah  Light  & 
Power  Company  has  filed  application  with 
the  Public  Utilities  Commission  for  a  cer- 
tificate of  convenience  and  necessity  to 
serve  the   town  of  Layton. 

PROVO.  UTAH— A.  N.  Taylor  of  Prove 
has  filed  application  with  the  state  engi- 
neer for  an  appropriation  of  20  sec.-ft.  of 
water  from  the  Prove  River.  The  diversion 
works  will  consist  of  a  dam  in  each  branch 
of  North  Fork  Creek,  a  diversion  channel 
about  21.300  ft.  long,  and  two  Pelton-type 
waterwheels.  Plans  provide  for  the  develop- 
ment of  2.227  hp.  for  distribution  in  Utah 
and  Wasatch   Counties. 

WALES.  UTAH.— A  fifty-year  franchise 
has  been  granted  for  the  erection  of  an 
electric  transmi.ssion  line  from  Wales  to 
the  plant  of  the  Big  Springs  Electric  Com- 
pany,   Fountain    Green. 

BURLEY.  IDAHO.— The  Department  of 
Interior  has  approved  of  a  contract  by 
which  additional  electric  power  will  be  ob- 
tained during  the  summer  for  the  govern." 
ment  project  at  Minidoka.  The  contract 
provides  for  the  lea.se  of  the  power  house 
of  the  Boise  project  on  the  Boise  River 
and  the  transmission  of  electricity  from 
there  to  Milner  over  the  lines  of  the  Idaho 
Power  Company.  The  Reclamation  Serv- 
ice will  erect  a  transmission  line  from 
Burley  to  Milner  and  install  a  substation 
to  transform  power  received  from  40,000 
volts  to   30.000   volts. 


Canada 

TORONTO.  ONT, — The  private  bills  com- 
mittee of  the  Ontario  Legislature  has  passed 
a  bill  authorizing  tlie  city  to  install  a  cable 
for   the  civic   railway  at  a  cost  of   $31,650. 

WALKERVILLE.     ONT.  —  The  Utilities 

Board    contemplati-s    extensions    to  the    hy-* 

dro-electric    plant,     to    cost    about  $95,000. 
A.  E.  Cook  is  secretary. 

CHARLOTTETOWN.  P.  E.  I.  —  The 
Prince  Edward  Island  Light.  Heat  &  Power 
Company,  capitalized  at  $2,000,000.  is  ap-- 
plying  for  a  provincial  charter  to  supply 
electricity  to  all  parts  of  the  island  from 
one    large    central    power    house. 
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New  Plans  for  the  Society  for 
Electrical  Development 

IT  IS  a  very  significant  and  interesting  thing  that 
the  board  of  directors  of  the  Society  for  Electrical 
Development  has  adopted  a  new  policy  of  expansion 
and  broader  service.  These  men  are  acknowledged 
leaders  in  the  four  branches  of  the  industry.  Their 
judgment  is  good ;  their  word  is  good.  Therefore, 
when  they  say  that  the  society  is  to  be  I'eorganized  un- 
der the  leadership  of  William  L.  Goodwin  and  to  go 
ahead  to  achieve  the  broad  aims  with  which  it  was  orig- 
inally conceived  we  can  believe  it  and  be  glad.  The 
society  unquestionably  has  the  opportunity  to  be  of 
great  usefulness  to  electrical  men  of  every  class.  Mr. 
Goodwin's  well-proved  genius  both  as  an  educator  and  a 
man  who  gets  things  done  gives  promise  that  the  work 
will  be  carried  through  with  breadth  of  vision  and  with 
clarity  of  purpose.  The  definite  plans  which  are  out- 
lined in  this  issue  show  that  the  broader  economic  func- 
tion of  the  society  is  to  be  emphasized  and  expanded, 
and  such  service  will  be  of  direct  aid  and  benefit  to 
every  city.  The  society  brings  to  Mr.  Goodwin  a  ma- 
chinery for  vastly  strengthening  the  influence  of  the 
great  work  which  he  has  been  doing  to  build  up  better 
business  methods  and  encourage  a  broader  vision  in 
the  inter-relations  of  the  electrical  industry.  Mr.  Good- 
win brings  to  the  society  a  quality  of  leadership  that 
will  stimulate  the  interest  and  strengthen  the  support 
of  a  greatly  increased  and  vitalized  membership.  It  is 
a  fortunate  and  a  very  practical  combination  that  should 
be  productive  of  real,  tangible  progress. 


Edison's  Test  of 
Education 

BY  THE  criticisms  of  the  long  list  of  questions  com- 
piled by  Thomas  A.  Edison  as  a  test  of  the  eligibility 
of  applicants  for  positions  in  his  East  Orange  works  a 
wide  diversity  of  opinion  as  to  what  a  college  graduate 
should  know  has  been  divulged.  If  it  was  the  purpose 
of  Mr,  Edison  to  test  the  efficiency  of  the  college 
curriculum,  we  cannot  indorse  the  method  he  employed. 
If,  on  the  other  hand,  he  aimed  to  test  the  kind  and 
extent  of  the  applicant's  reading,  his  power  of  observa- 
tion and  the  retaining  power  of  his  memory,  the  test 
is  sufficiently  comprehensive  to  be  fair.  From  this 
standpoint  it  would  effectively  reveal  a  disposition  to 
"bluff"  and  make  wild  guesses  as  compared  with  a  dis- 
position to  be  specific  and  accurate  in  expressing  facts 
and  ideas.  Aside  from  these  viewpoints,  Mr.  Edison's 
questions  have  definitely  raised  the  question.  What  is 
education?  We  agree  with  the  comment  of  one  critic 
that  frequently  the  college  graduate  believes  his 
diploma  is  a  certified  check  on  the  bank  of  wisdom, 
while  in  fact  it  is  simply  an  invitation  to  open  an 
account.     For  this  class  of  men  Mr.  Edison's  questions 


have  provided  an  effective  means  of  introspection  that 
can  be  used  by  non-college  men  as  well  as  by  those  who 
have  earned  a  college  degree.  If  the  result  has  induced 
the  purchase  and  a  new  study  of  the  dictionary,  the 
encyclopedia  and  works  of  history,  a  great  good  has  been 
accomplished.  It  is  a  good  thing  to  take  stock  of  our 
ready  knowledge  from  time  to  time,  and  if  Mr.  Edison 
has  furnished  the  incentive,  his  great  genius  should 
receive  another  credit  mark.  When  a  realization  is 
brought  about  of  the  importance  of  looking  thought- 
fully at  life  and  its  practical  problems,  of  mentally 
cataloguing  information  for  ready  I'eference  and  of 
regularly  adding  to  the  storehouse  of  knowledge  as 
periodical  inspections  and  experience  show  a  lack  of  it, 
then  and  only  then  can  any  one  lay  claim  to  education, 
whether  he  be  a  college  man  or  one  who  has  been  less 
fortunate. 


Need  for  Executive-Engineer-Banker 
in  the  Industry 

FINANCIAL  problems  which  have  harried  the  elec- 
tric light  and  power  industry  for  the  past  decade 
indicate  that  we  need  something  besides  a  knowledge 
of  electricity  in  this  business  if  it  is  to  be  a  success.  We 
lack  a  friend  at  court  in  the  person  of  a  banker  who 
combines  with  a  knowledge  of  banking  an  intimate 
knowledge  of  the  electric  light  and  power  business  and 
its  possibilities.  Had  we  possessed  a  few  men  of  that 
type  in  our  great  national  banking  institutions,  some  of 
our  problems  would  have  been  a  trifle  easier;  for  when 
we  have  to  pour  our  story  into  ears  not  attuned  to  elec- 
tricity and  appeal  to  hearts  of  flint  for  the  wherewithal 
to  expand  the  business,  not  only  is  the  task  made  much 
harder  in  degree  but  the  actual  results  fall  far  short  of 
the  necessity.  Moreover,  in  dealing  with  city  officials  or 
with  the  public  the  word  of  such  a  banker  is  of  much 
avail.  Imagine  a  utility  in  Podunk  in  need  of  funds.  It 
applies  to  a  well-known  national  bank  for  a  secured  loan. 
The  executive-engineer-banker  visits  the  city  and,  let 
us  say,  finds  the  proposition  worthy  from  all  points  of 
view.  He  makes  known  to  the  Mayor  of  Podunk  that 
his  bank,  known  by  name  in  every  home  in  the  land,  is 
considering  loaning  the  Podunk  Electric  Company  one 
million  dollars  to  be  expended  for  additions  and  better- 
ments. "Will  the  company  get  a  fair  deal?"  he  asks  the 
city  fathers,  for  under  no  other  circumstance  would 
his  bank  be  willing  to  advance  the  money.  The  answer, 
if  the  utility  is  deserving  at  all,  is  certain.  This  is  but 
one  angle.  Now,  the  utility  business  is  important  enough 
and  its  financial  requirements  are  large  enough 
to  warrant  some  of  our  great  banks  having  on  their 
executive  .staffs  specialists  versed  in  our  business.  With 
men  who  can  reason  understandingly  about  public  utili- 
ties and  the  necessity  of  sound  financing  in  connection 
with  their  proper  development  and  expansion,  both  the 
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banks  and  the  utilities  would  be  better  equipped  for 
conducting  their  respective  businesses.  The  need  cer- 
tainly is  there  and  should  be  brought  to  the  attention  of 
the  leading  bankers  by  public  utility  officials. 


Increasing  Range  of  Knowledge 

of  Electric  Properties  of  the  Air 

AIR  is  the  most  widely  used  of  all  insulators,  but 
L  notwithstanding  the  volume  of  research  as  to  its 
electric  properties  little  is  known  as  to  their  ultimate 
nature.  With  most  of  the  experimentation  that  has 
been  conducted  a  rough  trail  has  been  blazed,  and  it  is 
only  in  recent  years  that  research  has  developed  any 
exact  and  general  laws.  These  experiments  have  shown 
the  great  importance  of  the  density  of  the  air  on  spark- 
over,  corona  and  other  forms  of  breakdown,  and  quite 
simple  laws  have  been  found  to  apply. 

Air  density  is  dependent  on  both  pressure  and  tem- 
perature, and  since  the  former  is  more  readily  con- 
trolled in  experimental  studies,  variations  in  density 
have  for  the  most  part  been  effected  by  variations  in 
pressure  at  approximately  constant  temperature.  New 
data  are  now  offered  on  the  influence  of  temperature  by 
Messrs.  Whitehead  and  Lee  in  a  paper  in  a  recent  issue 
of  the  Journal  of  the  American  Institute  of  Electrical 
Engineers.  They  show  that  the  laws  of  corona  forma- 
tion as  heretofore  accepted  have  the  same  form  within 
the  new  region  explored,  although  there  is  some  indica- 
tion that  beyond  the  ranges  more  commonly  met  in 
practice  there  may  be  changes  in  the  values  of  the 
constants.  Continuous  potentials  were  used  and  differ- 
ences between  positive  and  negative  corona  observed 
by  others  are  found  to  be  even  more  marked  in  the  new- 
range.  The  value  of  such  experiments  lies  not  so  much 
in  the  possibility  of  immediate  application  of  the  re- 
sults as  in  the  additional  contribution  made  toward  a 
more  complete  knowledge  of  the  laws  governing  electric 
breakdown. 


Design  Data  for  Operators 
of  Synchronous  Machines 

DESIGN  data  are  commonly  regarded  as  of  inter- 
est or  value  to  the  designing  engineer  only,  but 
obviously  such  data  are  also  of  almost  equal  importance 
to  the  engineer  who  selects  machines  to  meet  his  re- 
quirements. A  good  understanding  of  the  effects  of 
speed  and  kva.  rating  upon  weight,  cost  and  efficiency 
is  essential.  Moreover,  the  man  having  control  of  opera- 
tion becomes  a  better  operating  engineer  if  he  has  a 
fair  understanding  of  electrical  machine  design. 

In  the  design  of  any  permanently  adopted  series  of 
electrical  machinery  each  factory  ordinarily  establishes 
a  system  of  classification  and  division  of  parts,  so  as  to 
facilitate  the  construction  of  successive  sizes.  It  is 
also  customary  to  prepare  data  sheets,  often  in  the  form 
of  curves,  by  the  aid  of  which  a  designer  is  able  to 
select  the  most  satisfactory  combination  of  elements 
and  qualities  for  the  purpose  in  view. 

Theo.  Schou,  in  his  article  on  this  subject  appear- 
ing in  this  issue,  shows  a  number  of  curve  sheets  of  this 
kind.  By  consulting  these  curves  not  only  the  designer 
but  the  operating  engineer  can  estimate  the  probable 
weights,  efficiencies  and  excitations  for  synchronous 
machines  up  to  1,000  kw.,  when  running  at  assigned 
speeds  in  revolutions  per  minute.  Although  this  series 
of  curves  pertains,  strictly  speaking,  only  to  a  particular 
make  and  series  of  synchronous  machines,  yet  it  is  evi- 


dent that  it  must  also  apply  more  or  less  closely  to  any 
make  and  series  of  machines  of  the  same  general  type. 
It  is  instructive  to  observe  how  much  depends  upon 
the  speed  of  rotation  in  the  cases  represented  by  the 
curve  sheets.  The  effect  of  an  increase  in  speed  in  a 
machine  of  given  kva.  output  is  always  to  raise  the 
efficiency,  lower  the  weight  and  reduce  the  excitation 
within  the  range  of  speeds  carried  by  the  diagrams. 


Resourcefulness  of  the  Engineer 
Under  Adverse  Conditions 

IT  IS  not  often  in  these  days  that  a  new  generating 
station  possesses  any  conspicuous  individuality  as 
distinguished  from  others  of  approximately  the  same 
size.  Perhaps  standard  construction  would  have  been 
the  fate  of  the  new  Delaware  station  of  the  Philadel- 
phia Electric  Company  if  war  conditions  had  not  inter- 
vened and  compelled  somewhat  radical  departures  which 
in  the  long  run  will  probably  more  than  justify  them- 
selves. At  the  beginning  of  the  war  the  urgent  and 
tremendous  call  for  industrial  power  was  very  strongly 
felt  in  the  Philadelphia  territory,  and  the  Philadelphia 
Electric  Company  promptly  set  about  meeting  whatever 
demand  might  arise.  As  in  many  other  instances,  it 
was  clear  that  a  considerable  part  of  the  rush  demand 
might  be  for  a  relatively  short  time,  but  on  the  other 
hand  it  was  indubitable  that  in  the  natural  march  of 
events  the  new  construction  would  merely  forestall  a 
little  the  inevitable  permanent  demand  for  more  power. 
The  site  chosen  was  on  the  Delaware  River  in  the 
middle  of  the  Kensington  industrial  district,  close  to 
its  load  center,  and  particularly  well  situated  for  the 
supply  of  coal  and  condensing  water. 

The  design  and  specifications  were  ready  and  all  pre- 
liminary arrangements  made  for  a  structural  steel 
building,  when  the  lid  was  clapped  on  the  steel  supply 
and  something  else  had  to  be  done  under  pain  of  indefi- 
nite loss  of  time.  Hence  the  engineering  department 
turned  around  and  redesigned  the  whole  equipment  for 
reinforced  concrete  instead  of  steel.  Here  was  where 
the  primary  difficulty  appeared,  for  the  situation  de- 
manded fairly  compact  construction  and  reinforced  con- 
crete will  not  stand  the  loadings  permissible  with  steel. 
Therefore  very  careful  adjustment  to  the  new  conditions 
was  required.  Construction  was  started,  only  to  be 
slowed  down  by  unavoidable  conditions  until  the  war  was 
over;  and  almost  a  year  beyond  the  armistice  passed 
before  the  final  program  of  construction  was  entered. 
By  this  time  the  reinforced-concrete  construction  had 
gone  far  enough  to  make  it  uneconomical  to  change 
back  to  steel,  even  though  this  metal  was  becoming 
available  at  that  time. 

The  boiler  equipment  is  worth  more  than  a  passing 
mention.  The  engineers  looked  ahead  in  the  matter  of 
furnaces  and  set  the  boilers  well  up,  providing  a  very 
large  furnace  volume.  The  steam  pressure  is  set  at 
250  lb.  and  the  superheat  will  range  from  170  deg.  to 
220  deg.  Fahr.  Fifteen  retort  underfeed  stokers  are 
assigned  to  each  boiler.  The  big  combustion  chambers 
provided  are  planned  with  two  objects  in  mind — first, 
the  increased  economy  at  high  ratings  and,  second, 
provision  for  possible  future  conversion  to  fuel  oil  or 
powdered  coal.  Change  to  either  of  these  fuels  can  be 
made  without  great  modifications  of  the  present  ar- 
rangements, and  either  may  very  possibly  become  an 
important  factor  in  station  operation  long  before  the 
new  equipment  has  neared  the  span  of  reasonable  use. 
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Concrete  construction  made  somewhat  difficult  the 
provision  of  very  large  overhead  bunkers.  For  this 
reason  the  coal-unloading  provisions  were  exceptionally 
complete.  The  supply  pier  is  big  enough  to  allow  four 
1,000-ton  coal  barges  to  be  tied  up  on  each  side,  while 
just  out  in  the  river  is  an  available  island  on  which 
200,000  spare  tons  can  be  stored.  The  barges  are 
unloaded  by  duplicate  grab  buckets,  electrically  oper- 
ated, which  discharge  into  duplicate  hoppers.  Electric 
separators  pick  out  casual  iron  before  it  stalls  the 
crushers,  and  from  the  crushers  the  coal  goes  over 
duplicate  belt  conveyors  to  cross  belts  that  run  over  the 
firing  aisles. 

The  auxiliaries  are  divided  between  turbine  drive  and 
motor  drive,  there  being  duplicates  of  every  important 
pump.  The  general  rule  has  been  to  take  no  chances 
and  to  carry  the  principle  of  duplication  virtually  from 
one  end  of  the  plant  to  the  other.  In  general,  one  set 
is  motor-driven  and  the  other  turbine-driven,  but  occa- 
sionally there  is  a  duplex  drive.  Each  boiler  is  equipped 
■with  two  individual  induced-draft  fans.  One  fan  will 
carry  the  load  up  to  175  per  cent  of  its  rating,  and  the 
other  will  carry  the  load  up  to  the  limit  of  more  than 
300  per  cent. 

The  Delaware  station  is  certainly  a  first-class  ex- 
ample of  the  finesse  of  the  engineer  when  he  is  appar- 
ently cornered  by  adverse  building  conditions. 


same  old  story  of  the  immense  efficiency  of  electric 
heating  from  the  standpoint  of  actual  production.  No 
other  source  of  heat  is  so  easy  of  application  and  so 
completely  dependable  as  to  results. 


Another  Example  of  the  Economy 

of  Electric  Heat  for  Industrial  Processes 

THE  peculiar  usefulness  of  electric  furnaces  in  the 
field  of  industrial  heating  has  made  itself  amply 
evident  in  a  good  many  fields.  Core  baking,  tempering, 
annealing,  japanning  have  all  been  successfully  per- 
formed by  electrical  means,  and  the  fundamental 
reasons  for  success  have  been  in  each  case  substan- 
tially the  same.  The  complete  control  of  temperature 
and  the  possibility  of  duplicating  conditions  with  each 
succeeding  charge  have  so  quickened  the  operations  and 
reduced  the  amount  of  inferior  work  that  the  question 
of  cost  of  the  heating  agent  has  absolutely  dropped 
out  of  sight  as  inconsequential,  although  it  has  been 
proved  in  everj^  case  to  be  reasonably  low. 

With  the  old  enameling  furnaces  operated  by  coal  oil 
or  gas  it  had  proved  extremely  difficult  to  maintain 
and  hold  steadily  to  the  necessary  temperature  of 
about  1,700  deg.  Fahr.  Mufflers  would  sag  or  break, 
sulphur  or  fumes  would  work  in  and  injure  the  enamel, 
so  that  shutdowns  and  loss  of  production  proved  some- 
what serious.  While  the  electric  furnace  built  on  the 
ground  and  with  the  box-type  heating  costs  more  to 
install  and  to  run  than  the  older  types,  it  permits  from 
30  to  50  per  cent  more  charges  per  hour  and  25  per  cent 
more  stock  for  each  charge.  There  is  substantially 
no  maintenance  expense  and  no  loss  of  production  due 
to  maintenance. 

Furthermore,  the  absolutely  steady  heat  which  is 
provided  and  the  perfect  control  greatly  improve  the 
average  quality  of  the  product,  so  that  from  a  prac- 
tical standpoint  enameling  can  be  done  in  such  a  fur- 
nace more  cheaply  than  in  any  other.  The  guarantees 
on  temperature  maintained  and  demand  made  when  the 
furnace  was  started  up  were  readily  met,  while  the 
guaranteed  production  of  eight  pounds  of  material  per 
kilowatt-hour  was  greatly  exceeded  and  the  length  of 
the  operating  cycle  was  cut  in  two. 

This  experience  furnishes  just  another  chapter  of  the 


A  British  View  of 

Our  Turbine  Practice 

SOMETIMES  it  is  a  good  thing  to  hear  from  a  source 
somewhat  outside  of  local  engineering  discussions 
what  those  who  are  taking  a  bird's-eye  view  of  American 
practice  really  think  of  us  and  our  lines  of  action.  Just 
such  constructive  information  is  furnished  in  a  paper 
presented  recently  before  the  British  Institution  of 
Electrical  Engineers  by  Mr.  Baumann  taking  up  some- 
what in  detail  the  modern  steam-turbine  problem. 

Looked  at  in  a  large  way,  development  has  on  the 
whole  been  toward  the  maximum  possible  size  at  the 
greatest  available  speed.  This  combination,  other 
things  being  equal,  means  some  improvement  in  econ- 
omy and  a  material  difference  in  first  cost  per  unit  of 
output.  In  the  driven  machines  there  is,  as  we  all 
know,  some  difficulty  after  large  sizes  are  reached,  for 
the  reason  that  the  combination  of  immense  speed  and 
high  output  favorable  to  the  turbine  is  unfavorable  to 
the  generator  when  pushed  to  the  point  necessary  in 
directly  driven  turbine  practice.  For  ordinary  fre- 
quencies the  single  unit  for  both  turbines  and  gene- 
rators has  been  pushed  up  to  about  30,000  kw.  to  35,000 
kw.,  at  which  point  the  increasing  difliculties  of  the  situ- 
ation have  tended  to  call  a  halt.  The  composite  units 
of  60,000  kw.  and  70,000  kw.  look  rather  promising. 
An  interesting  feature  to  which  Mr.  Baumann  calls  at- 
tention, particularly  with  reference  to  English  and 
Continental  practice,  is  the  increasing  use  of  mechani- 
cal reduction  gear  to  unite  the  good  qualities  which 
come  from  rather  high  turbine  speed  and  moderate 
dynamo  speed.  The  gain  in  efficiency  in  the  smaller 
machines  seems  to  be  verj'  well  established. 

Striking  features  of  the  data  presented  by  the  English 
obser^'er  are  those  which  relate  to  effects  of  pi-essure 
and  superheat  on  ultimate  economy.  There  has  been 
a  steady  improvement  in  turbine  efficiency,  so  that  the 
questions  now  raised  pertain  to  ultimate  rather  than 
to  ordinary  values.  At  the  present  time  pressures  of 
350  lb.  per  square  inch  and  final  steam  temperatures 
up  to  750  deg.  Fahr.  are  not  uncommon.  The  problem 
of  the  future  is  to  extend  one  limit  or  the  other  or  both. 
Final  temperature  is  getting  at  present  to  a  point  where 
the  resisting  power  of  hot  materials  must  be  taken 
seriously  into  consideration.  Pressure  by  itself  has 
reached  a  point  where  it  is  not  altogether  easy  to  de- 
sign high-efficiency  turbines,  and  the  higher  the  pres- 
sure the  more  diflScult  it  becomes.  Mr.  Baumann's  deduc- 
tions are  that  doubling  the  pressure  from  the  present 
limit  will  actually  slightly  decrease  the  final  efficiency, 
while  doubling  the  superheat  will  slightly  increase  it. 

It  looks  very*  much  as  though  further  advances  are 
likely  to  come  through  improvements  in  material  rather 
than  increase  in  thermodynamic  efficiency.  It  certainly 
does  not  pay  to  work  for  bigger  or  more  efficient  units 
at  a  reduction  of  the  factors  of  safety.  After  all,  as 
Mr.  Baumann  estimates,  the  cost  of  the  turbines  in 
large  units  today  is  only  about  9  per  cent  of  the  total 
cost  of  the  big  power  station,  and  it  most  emphatically 
does  not  pay  to  take  chances  with  continuity  of  sei-vice 
for  a  modest  saving  in  first  cost  over  this  small  figure. 


Edward  Bennett  Rosa 

Scientist  of  marked  ability,   chief  physicist   of  the  Bureau  of  Standards,  and  author  of  the 

plxiyi  for  national  safety  standards  conceived  while  developing   the 

Natio7ial  Electrical  Safety  Code 


TH1::KR  was  lost  to  the  electrical  in- 
dustry this  week  a  man  whose  name 
will  ever  be  linked  with  the  progress 
of  the  art.  It  is  with  deep  regret  that 
the  death  of  Dr.  K.  li  Rosa,  since  1910 
chief  physicist  of  the  United  States  Bu- 
reau of  Standards,  is  recorded.  He  died 
at  his  work  Tuesday  aft^'rnoon.  As  a 
pure  physicist  alone  he  by  his  accom- 
plishments and  studies  won  for  himself 
•<i  place  of  honor  among  the  foremost 
scientists  of  the  day.  But  he  was  more 
than  that.  He  was  an  executive,  guid- 
ing carefully  and  intelligently  the  work 
of  more  than  a  hundred  technical  assist- 
ants and  was  immediately  responsible 
for  building  up  the  electrical  division  of 
the  bureau.  Of  late  years  h-e  gave 
a  great  deal  of  consideration  to  what 
might  be  called  practical  sociology.  In 
this  work  he  was  more  deeply  in- 
terested, probably,  than  in  anything 
that  has  gone  before.  He  approa(rhed  it 
from  the  point  of  view  of  making  elec- 
tricity safe.  The  details  of  what  is  now 
known  as  the  National  Electrical  Safety 


Code  were  worked  out  in  the  bureau's 
electrical  division  under  his  supervision. 
I'V.  Rosa  subsequently  expanded  the 
safety  movement  to  such  an  ext-^nt  that 
th.-  bureau  is  now  working  on  a  national 
program  of  safety  codes  covering  gas, 
the  piotection  of  head  and  eyes,  avia- 
tion, logging  and  sawmills,  mining, 
foundries  and  other  activities.  Iri  ail  of 
these  undertakings  he  always  invited 
the  co-operation  of  the  industrv  affected 
in  order  to  give  full  consideration  to  the 
viewpoint  of  that  industry. 

Some  of  the  scientific  work  done 
under  his  supervision  by  the  electrical 
division  of  the  bureau  may  be  men- 
tioned to  indicate  th<!  high  order  of  his 
endeavors.  This  work  includes  the  re- 
determination of  the  ratio  of  the  units 
of  electrical  measurement,  the  measure- 
ment of  the  electrochemical  equivalent 
of  silver,  invention  of  new  methods  for 
measui-ing  capacity  and  induct:ince.  cal- 
culations of  electrical  characteristics  of 
coils,  specifications  of  the  international 
candle,   and   electrolysis  research. 


Dr.  Rosa  was  born  in  RogersviUe. 
N.  Y..  in  1861  and  was  graduated  from 
Wesleyan  I  University,  Middletown, 
Conn.,  in  1886.  Five  years  later  he 
received  his  doctor's  degree  from  Johns 
Hopkins  University.  He  returned  to 
Wesleyan  as  a  professor  of  physics, 
where  he  invented  a  number  of  meas- 
uring instruments,  besides  conducting 
important  investigations  In  dielectric 
measurements,  alternating-current  wave 
forms,  electromagnetic  units,  etc.  In 
1901  he  joined  the  Bureau  of  Standards 
as  a  physicist.  He  was  a  fellow  of  the 
American  Institute  of  Electrical  Fingi- 
neers,  a  former  director  of  the  Illumi- 
nating Engineering  Society  and  was  one 
of  the  most  active  members  of  the  Amer- 
ican   Engineering   Standards   Committee. 

Dr.  Rosa  hail  been  a  member  of  the 
International  Electrical  Commission, 
was  honorai-y  secretary  of  the  Inter- 
national Electrical  Congress  held  in  San 
Francisco  in  1914.  and  in  1913  was 
elected  to  the  council  of  the  French 
Physical  Society. 
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Compact  Reinforced-Concrete  Generating 

Station  at  Philadelphia 

180,000-Kw.  Station  Designed  and  Built  Under  War-Time  Difficulties  with  Rather 
Unusual  Coal-Handling  Facilities  and  Furnace  Construction — Supply  of  Boiler-Feed 
Water  and  Duplication  of  Auxiliaries  Divided  Between  Steam  and  Electric  Drive 


G 


EXERATLN'G-STATION    design    is    becoming 
standardized    that    little    can    usually    be 


found  in  new  plants  that  is  radically  differ- 
ent from  others  built  about  the  same  time. 
However,  in  the  new  Delaware  station  of  the  Phila- 
delphia Electric  Company  some  departures  from  usual 
practice  have  been  made  that  should  be  of  considerable 
interest  to  other  companies  which  may  have  to  build 
stations  under  similar  conditions.  Delaware  station  is 
particularly  interesting  because  serious  ob.stacles  im- 
posed by  market  conditions  and  building  space  were 
overcome  in  its  design  and  because  special  attention 
was  devoted  to  preserving  continuity  of  operation  under 
almost  any  operating  condition,  involving  even  a  change 
to  oil  or  powdered  fuel.  Among  the  features  of  the 
mechanical  part  of  the  station  are  the  use  of  reinforced 
concrete  instead  of  structural  steel  in  the  building 
structure,  the  high  rating  per  unit  of  ground  area,  the 
coal-handling  facilities,  the  furnace  construction,  con- 
vertibility of  furnaces  to  oil  or  powdered-fuel  burning, 
provisions  for  assuring  reliable  auxiliary  service  and 
method  of  supplying  boiler  feed.  These  and  other  fea- 
tures will  be  discussed  in  this  issue,  while  important 
characteristics  of  the  electrical  part  of  the  plant  will 
be  presented  in  a  later  issue. 

Like  all  progressive  companies,  the  Philadelphia  Elec- 
tric Company  is  continually  planning  for  the  future  and 
had  a  development  involving  the  Delaware  station  laid 
out  long  before  there  was  any  thought  of  the  European 
war.  Two  stations  were  planned — one  to  be  the  station 
considered  in  this  article  for  supplying  the  rapidly 
growing  industries  in  the  Kensington  district  on  the 
Delaware  River;  the  other,  to  be  known  as  the  Chester 
station,  for  supplying  the  southern  portion  of  the  city. 
The  two  plants  were  to  be  interconnected  ultimately  to 
serve  the  entire  community,   if  necessary   using   older 


stations  as  relays.  When  the  war  came,  with  its  unprece- 
dented demand  for  power  to  supply  shipbuilding  yards, 
machinery  manufacturers,  textile  mills  and  other  Phila- 
delphia industries,  the  Chester  station  was  well  along, 
but  the  Delaware  station  was  not  under  construction  yet. 
Owing  to  the  emergency,  however,  the  completion  of 
the  design  and  specifications  was  pushed.  By  the  fall  of 
1917  arrangements  for  building  the  plant  were  made  and 
orders  for  most  of  the  material  and  equipment  had  been 
placed,  but,  like  other  companies  which  were  willing  and 
ready  to  provide  greatly  increased  power  facilities  dur- 
ing the  war,  the  Philadelphia  Electric  Company  could 
not  obtain  the  necessary  structural  steel  to  construct  the 
plant  as  first  designed.  Undaunted  by  this  obstacle,  the 
engineering  department  of  the  Philadelphia  Electric 
Company  and  John  T.  Windrim,  the  architect  for  the 
building,  undertook  to  redesign  the  station  with  rein- 
forced concrete  instead  of  structural  steel. 

Designing  for  Concrete  Not  a  Simple  Task 

Since  there  were  only  5  acres  of  total  ground  space 
available  and  only  31  acres  could  be  used  for  the  build- 
ing, the  problem  of  using  reinforced-concrete  construc- 
tion in  place  of  the  structural  steel  was  not  a  simple 
task,  especially  in  view  of  the  low  unit  stresses  allow- 
able in  this  type  of  design.  In  general  the  problem 
was  to  make  the  station  as  compact  as  possible  without 
exceeding  the  permissible  structural  loadings.  Conse- 
quently a  balance  had  to  be  made  between  types  and 
sizes  of  equipment  that  could  be  supported  without  so 
filling  the  building  with  concrete  columns  and  founda- 
tions that  insufficient  room  for  equipment  would  be 
left.  Certain  things,  like  boiler,  turbine  and  crane 
loads,  could  not  be  reduced  much,  hence  the  reduction 
of  building  height,  bunker  weight,  etc.,  afforded  about 
the  only   opportunity  for  minimizing  unit   loads.     Ar- 
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rangements  which  were  made  to  solve  the  problem 
are  well  shown  in  the  accompanying  exterior  view, 
plan  and  cross-section  of  the  station. 

Construction  was  started  by  Stone  &  Webster, 
Inc.,  of  Boston,  the  contractors  for  this  plant,  and 
effort  was  made  to  hasten  its  completion  and  thus 
meet  war  needs,  but  new  and  repeated  obstacles 
arose,  both  financial  and  otherwise,  so  that  con- 
struction had  to  be  postponed.  Not  until  Septem- 
ber, 1919,  could  construction  be  resumed.  By  that 
time  steel  was  more  readily  available,  but  the  de- 
sign for  the  reinforced-concrete  stnicture  was  so 
far  along  that  it  could  not  be  economically  re- 
vised. The  first  unit  was  put  in  operation  October, 
1920.  Two  30,000-kw.  units  are  installed  now  and 
space  is  available  in  the  present  part  of  the  build- 
ing for  a  third  unit. 

The  ultimate  station,  which  will  contain  six 
30,000-kw.  turbo-generators  and  will  measure  373 
ft.  in  length  by  367  ft.  in  depth  by  91  ft.  in  height 
(113  m.  X  172  m.  x  27  m.),  will  consist  of  two 
boiler  houses  next  to  the  river  and  separated  by  a 
storage  house.  On  the  land  side  of  these  buildings, 
parallel  with  the  river,  is  the  turbine  hall.  Par- 
allel to  this  in  turn  but  separated  by  the  width  of 
a  driveway  is  the  electrical  bay.  This  is  joined 
with  the  turbine  hall  from  the  second  floor  up  by  a 
section  in  which  are  the  battery  room,  station  light 
and  power  room,  offices,  control  room,  and  circuit 
terminal  room.  As  may  be  observed  from  the  plan 
of  the  station,  only  about  half  of  the  station  is 
completed,  the  arrangement  making  it  possible  to 
avoid  the  investment  in  the  entire  building  until 
more  equipment  is  needed. 

Extending  out  from  the  bulkhead  along  the 

__      center  line  between  the  two  boiler  houses  is  a 

pier  on  which  stands  the  coal-unloading  tower. 

Four  1,000-ton  to  1,500-ton  coal  barges  may 

be  tied  up  in  the  space  along  each  side  of  the 

pier,  and  a  further  coal  reserve  is  available  on 

an  island  which  is  approximately  opposite  the 

station  and  on  which  several 

hundred  thousand  tons  of  coal 

can  be  stored. 

Because  of  the  fact  that  the 
coal  bunkers  over  the  boilers 
had  to  be  made  relatively 
small  to  keep  the  unit  load- 
ings on  the  reinforced-con- 
crete columns  within  safe 
limits,  it  was  particularly  im- 
portant in  this  station  that 
there  should  be  no  interrup- 
tion in  unloading  of  coal  and 
delivery  to  the  bunkers.  There- 
fore duplicate  coal-handling 
facilities  were  provided  be- 
tween the  coal  barges  and  the 
bunkers. 

The  coal  tower  is  equipped 
with  electrically  operated 
boom  hoists,  with  IJ-ton  grab 
buckets  for  unloading  from 
each  side  of  the  pier.  They 
are  operated  from  control 
rooms  in  the  upper  floor  of  the 
tower,  from  which  points  the 
barges    may    also    be    moved 
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alongside  the  pier  by  means  of  an  electrically  operated 
barge-hauling  machine  and  a  cable  to  which  the  barges 
are  fastened.  From  the  two  30-ton  hoppers  into  which 
the  buckets  discharge,  the  coal  goes  by  gravity  onto  pick- 
ing tables,  where  large  foreign  material  is  removed,  and 
thence  to  crushers  over  magnetic  pulleys,  which  remove 
the  smaller  pieces  of  metal  such  as  scrap  iron,  bolts, 
etc.  The  crushers  discharge  onto  two  traveling  in- 
clined-belt conveyors  which  run  above  the  pier  and 
transfer  their  load  to  cross  belts  over  each  firing  aisle. 
The  inclined  conveyors  are  equipped  with  weightom- 
eters,  which  weigh  all  the  coal  passing  into  the  station. 
Coal  for  either  receiving  hopper  can  be  delivered  to 
either  one  of  the  crushers,  and  the  crushers  can  in 
turn  discharge  directly  to  either  one  of  the  inclined- 
belt  conveyors.  The  inclined-belt  conveyors  are  also 
so  arranged  that   either  conveyor  can   deliver  its   coal 


boilers  are  set  unusually  high,  the  upper  drum  being 
about  33  ft.  (9.6  m.)  above  the  floor  level.  With  the 
construction  employed,  the  unusually  high  furnace  vol- 
ume of  4.8  cu.ft.  (1.3  cu.m.)  per  rated  horsepower  is 
obtained.  The  boilers  and  auxiliaries  are  installed  to 
permit  operation  at  330  per  cent  of  boiler  rating.  The 
steam  pressure  is  250  lb.  gage  (17.5  kg.  per  sq.cm.), 
and  the  superheat  will  range  from  170  deg.  to  220  deg. 
Fahr.  Fifteen-retort,  special-width  underfeed  stokers 
with  double-clinker  grinders  are  installed  under  each 
boiler.  The  projected  gi-ate  area  is  about  0.2  sq.ft. 
(186  sq.cm.)  per  rated  boiler  horsepower.  Direct- 
current  motors  are  used  to  drive  the  stokers  and  are 
mounted   below  the  firing  aisle. 

Other  interesting  characteristics  of  the  boiler  room 
are  the  individual  forced-draft  fans  for  each  boiler, 
duplicate    induced-draft    fans,    breechings    on    the    roof 


EACH  30,000-KW.   TURBO-GENERATOR  IS   SUPPORTED  ON  AN   ISLAND   FOUNDATION;    ON   THE  RIGHT   IS   THE  ARRANGEMENT 

OF  CONDENSER  AND  CIRCULATING  PUMPS  EMPLOYED 


through  cross  conveyors  to  any  one  of  the  four  bunkers 
in  the  two  boiler  houses.  A  fire  wall  is  provided  be- 
tween the  two  inclined  conveyors,  and  the  conveyor  tun- 
nels are  well  ventilated  to  minimize  fire  hazard. 

The  bunkers  into  which  the  cross  belts  distribute 
their  load  have  a  capacity  of  about  88  tons  per  boiler. 
Such  small  bunkers  were  considered  feasible,  however, 
because  of  the  proximity  of  the  coal-storage  yard,  the 
possibility  of  storing  coal  barges  each  side  of  the  pier, 
the  duplicate  coal-handling  facilities  and  the  proximity 
of  the  Port  Richmond  Coal  Terminal,  through  which 
nearly  all  coal  is  delivered  to  the  system.  To  guard 
still  further  against  any  possible  interruption  of  coal 
delivery  to  the  boilers,  a  one-man  trolley  with  grab 
bucket  is  installed  over  each  bunker  so  that  coal  may 
be  transferred  from  one  section  of  the  bunker  to  any 
other  section,  and  arrangements  will  be  made  for  ele- 
vating coal  dumped  from  railroad  cars  or  automobile 
trucks  to  the  picking  tables  in  the  coal  tower. 

Eight  Stirling  boilers,  each  having  15,080  sq.ft. 
(1,387  sq.m.)  of  heating  surface  and  3,950  sq.ft.  (363 
sq.m.)  of  integral  economizer  surface,  are  installed, 
although  twenty-four  will  be  provided  ultimately.    The 


running  to  stacks  which  serve  three  boilers  each,  pro- 
visions for  supplying  boiler-feed  water,  the  boiler  in- 
strument and  control  boards  and  the  test  boiler  for 
working  out  constants   to   guide   the   operators. 

One  induced-draft  fan  is  sufficient  to  serve  one  boiler 
up  to  175  per  cent  of  rating.  Above  this  load  two  fans 
are  required.  No  provision  has  been  made  for  inter- 
connecting forced-draft  air  ducts,  stoker  drives  or  fan 
motors  because  the  advantage  gained  is  not  considered 
worth  the  expense.  It  is  always  possible  to  start  up 
another  boiler  if  necessary,  working  the  remaining  boil- 
ers at  overload  until  the  incoming  boiler  is  placed  on 
the  line. 

High  and  Spacious  Furnaces 

The  furnace  construction  is  the  most  interesting  me- 
chanical feature  inside  the  plant.  As  previously  men- 
tioned, the  combustion  chambers  are  unusually  high  and 
spacious.  Consequently  very  high  economy  can  be  ob- 
tained even  at  high  boiler  ratings  since  more  complete 
combustion  can  take  place  before  the  gases  strike  the 
tubes.  Another  feature  of  the  furnaces  is  that  they 
may  be  readily  adapted  to  burning  oil,  powdered  an- 
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Provisions  for  Hamlling  Fuel  and  Products  of  Combustion 

at  Delaware  Station 


A — One  of  the  1,500-hp.  boilers  with  instrument  and  C — Intorior  of  one  of  tliu   fuinacis  showing  stokers 

control  board  close  by.  below  and  first  bank  of  tubes  above. 

B — Coal  distributer  in  one  of  the  cross  conveyors  over  j) — Storage-battery  hauled  cars  below  ash  hoppers, 

one  of  the  bunkers.  E — Breechings  leading  to  stacks. 
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thracite  or  powdered  bituminous  coal.  Methods  of 
converting  the  furnaces  without  greatly  changing  the 
present  installation  are  indicated  by  the  accompanying 
cross-sections. 

Serious  consideration  was  given  to  convertibility  of 
the  furnaces  because  it  is  believed  that  burning  of 
powdered  fuel  may  eventually  be  a  very  desirable 
method  of  firing  coal  at  this  station,  while  the  burning 
of  fuel  oil  would  be  considered  even  now  if  it  could  be 
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LAYOUT  OF  EQUIPMENT  FOR  180,000-KW.   STATION 

made  available  under  advantageous  contracts.  If 
powdered  fuel  is  ever  used,  the  preparatory  equipment 
such  as  pulverizers  and  driers  could  be  installed  on  the 
pier  or  in  the  present  storage  house  between  boiler 
rooms. 

Aside  from  the  foregoing  characteristics,  the  fur- 
naces have  the  following  points  of  interest:  A  very 
wide  throat  just  back  of  the  stokers  which  will  prevent 
clinkers  arching  across  the  cinder  grinders ;  the  pro- 
vision of  doors  for  observation  of  fire  condition  and 
handling  of  clinkers  at  the  back  of  the  furnaces  within 
very  close  range  of  the  clinker  grinders,  and  the  sup- 
port of  the  major  portion  of  the  front  boiler  wall  on 
structural  steel  separate  from  the  stokers.  Steel  casings 
were  not  considered  necessary  because  it  was  believed 
that  with  13i  in.  (33.6  cm.)  of  well-laid  firebrick  on  the 
interior  of  the  furnace  and  84  in.  (21.2  cm.)  of  red 
brick  outside,  with  an  air  space  between,  radiation  and 
air  leakage  could  be  kept  at  a  minimum. 

Under  each  furnace  is  a  1,000-cu.ft.  (28-cu.m.)  re- 
inforced-concrete  ash  hopper  to  be  fitted  with  air- 
operated  gates  discharging  direct  into  li-cu.yd.  (1.14- 
cu.m.)  ash  cars.  When  the  station  is  completed  dupli- 
cate skip  hoists  will  be  provided  to  which  the  ash  cars 
will  be  hauled  by  storage-battery  locomotive  and  dumped. 
The  hoists  will  elevate  the  ashes  to  hoppers  from  which 
they  may  be  discharged  into  barges,  railroad  cars  or 
motor  trucks. 

Boiler-Feed  Water  System 

The  normal  boiler-feed  water  supply  is  the  condensate 
from  the  main  units.  This  condensate  passes  first 
through  the  waterbacks  in  the  boilers,  where  its  tem- 
perature is  raised  about  10  deg  Fahr,  then  directly  to 
open  feed-water  heaters.     In  the  line  to  the  feed-water 


heaters  are  surge  tanks  of  large  capacity  for  storing 
the  condensate  at  times  when  the  demand  for  feed 
water  is  less  than  the  amount  of  condensate  being 
pumped  into  the  system.  Normally  the  surge  tank  is 
kept  more  than  one-third  full.  As  the  water-level  drops 
below  normal  a  float  valve  operates  to  admit  filtered 
river  water.  In  case  of  trouble  in  the  filtered  water 
system  a  long-range  float  valve,  which  is  inserted  in 
a  standpipe  on  the  filtered  water  system,  operates  to 
admit  city  water  into  this  system.  This  gives  duplicate 
sources  of  supply  for  make-up  water.  In  addition  to 
these  normal  sources  of  supply  there  is  an  emergency 
connection  which  by  manual  operation  will  admit  un- 
filtei'ed  river  water  into  the  feed-water  system. 

Plans  are  now  being  made  for  the  installation  of  a 
water-treating  system  to  supply  pure  water  for  make-up 
purposes  and  thus  protect  the  boiler  tubes  against  scale 
and  to  cut  down  as  largely  as  possible  the  losses  due  to 
boiler  blowdown.  The  boiler-feed  pumps  are  equipped 
with  pressure  regulators  which  control  their  output, 
and  the  boilei-s  have  automatic  feed-water  regulators 
on  one  end  of  the  feed-drum,  while  the  opposite 
end   of  the  feed   drum   is  connected   through   a  hand- 
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SECTION  OF  FLOOR  BELOW  TURBINES  INDICATING  DUPLICATION 
OF  AUXILIARIES 

operated  valve  so  that  in  case  of  trouble  on  the  auto- 
matic regulator  it  will  be  possible  to  operate  the  boiler 
by  hand  regulation. 

Main  Units  and  Their  Auxiliaries 
The  arrangement  of  the  main  turbo-generators,  con- 
densers and  various  auxiliaries  is  clearly  indicated  by 
the  general  plan  of  the  station  and  the  plan  of  a  section 
of  the  turbine  room  basement.  Two  30,000-kw.,  13,200- 
volt,  60-cycle,  1,800-r.p.m.  generators  are  now  installed, 
and,  as  mentioned  before,  four  additional  ones  will  be 
installed  ultimately.  The  units  are  placed  on  island 
foundations — i.e.,  the  only  floor  around  them  is  that 
necessary  in  attending  to  the  particular  machine  and 
in  passing  between  machines.  Under  the  main  turbo- 
generators and  supported  on  multiple-coil  springs  are 
the  condensers,  each  having  50,000  sq.ft.  (4,600  sq.m.) 
of  surface.  Below  these  in  depressions  in  the  base- 
ment floor  are  the  duplicate  cooling  condensate  pumps 
rated  at  1,500  gal.  per  minute  each.  Duplicate  air 
pumps   are  provided   at  one   side   of   each   condenser. 


The  boiler-feed  pumps,  of  which  there  are  four  turbine- 
driven  units  rated  at  1,000  gal.  per  minute  (two  for 
each  feed-water  heater) ,  are  also  installed  on  the  tur- 
bine-room basement  floor.  Various  other  pumps,  refrig- 
erating and  other  equipment  are  installed  in  a  pump 
room  several  feet  below  the  auxiliary  floor.  As  will 
be  observed  from  the  plan  of  a  section  of  this  floor, 
all  important  auxiliaries  are  in  duplicate  and,  except 
for  the  boiler-feed  pumps,  consist  of  one  motor-driven 
and  one  turbine-driven  unit.  In  the  case  of  the  cir- 
culating pumps  duplex  drive  is  furnished. 

Circulating  water  for  the  surface  condensers  is  sup- 
plied directly  from  the  river  through  a  screen  basin 
in  which  are  installed  six  vertical  screening  elevators. 
These  screens  are  so  installed  in  the  screen  house 
that  they  can  be  lifted  out  and  removed  from  the  build- 
ing for  repair  or  renewal.  From  the  screen  basin  the 
water  passes  through  duplicate  concrete  tunnels  to  the 
circulating  water  pumps.  One  pump  on  each  main  unit 
draws  its  supply  from  one  of  these  tunnels  and  the 
other  pump  takes  its  supply  from  the  duplicate  tunnel. 
This  allows  the  plant  to  be  operated  even  though  one 
of  the  tunnels  may  be  taken  out  of  service  for  repairs 
or  cleaning.  The  discharge  from  the  pumps  now  in- 
stalled all  goes  into  a  single  concrete  discharge  tunnel. 
The  final  arrangement  will  allow  for  three  of  the  units 
to  discharge  into  one  tunnel  and  the  other  three  to  dis- 
charge into  a  duplicate  tunnel.  The  two  tunnels  will 
join  in  the  center  of  the  turbine  hall,  from  which  point 
they  will  run  side  by  side  to  the  bulkhead,  where  they 
will  discharge  under  the  coal  pier.  On  the  side  of  the 
pier  between  the  mouth  of  the  discharge  tunnel  and 
the  screen  basin  is  a  baffle  wall  of  sheet  piling  which 
will  force  the  warm  discharge  water  so  far  out  into 
the  river  that  no  recirculation  is  likely  to  occur,  which 
would  result  in  raising  the  temperature  of  the  incom- 
ing circulating  water. 

Heat  Balance 

When  the  auxiliary  system  was  designed  for  this 
plant  it  was  detei-roined  to  provide  the  necessary  equip- 
ment to  insure  boiler-feed-water  temperatures  of  about 
210  deg.  Fahr.  to  give  protection  against  pitting  of  the 
economizer  tubes  and  piping  because  of  air  which  might 
be  entrained  in  the  water.    At  that  time  the  only  prac- 
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ticable  way  of  removing  this  air  was  by  raising  the 
temperature  of  the  water  in  the  open  feed-water  heater 
to  the  boiling  point.  Investigations,  however,  were 
then  under  way  which  if  successful  would  make  it  pos- 
sible to  operate  the  boiler-feed  system  at  lower  tem- 
peratures, with  a  resulting  increase  in  boiler  efficiency. 
For  this  i-eason  considerable  thought  was  given  to  a 
method  of  obtaining  a  heat  balance  which  would  allow 
for  reliable  and  efficient  operation  with  feed  water  at 
any  temperature  between  140  deg.  and  212  deg.  Fahr. 

Keeping  in  mind  the  reliability  and  operating  econ- 
omy obtainable  as  well  as  the  item  of  investment,  it 
was  decided  to  install  the  condenser  auxiliaries  in 
duplicate.  It  was  further  arranged  that  one  of  each 
type  of  auxiliary  would  be  motor-driven  and  the  other 
turbine-driven.  In  the  case  of  the  circulating  pumps 
one  pump  for  the  unit  was  driven  by  motor  and  the 
duplicate  pump  is  arranged  with  a  duplex  drive,  so 
that  if  the  load  is  being  carried  on  the  motor-driven 
pump  and  there  is  any  failure  in  the  electrical  supply 
the  steam  end  will  automatically  pick  up  the  load. 

For  obtaining  the  proper  heat  balance  the  base  steam 
requirements  for  any  desired  boiler-feed-water  tem- 
perature can  be  obtained  through  the  use  of  the  steam- 
driven  boiler-feed  pump  together  with  the  required  num- 
ber of  steam-driven  condenser  auxiliaries.  Fluctua- 
tions in  normal  operation  can  be  offset  by  regulation  of 
the  steam  load  carried  on  the  duplex  circulating  pump. 
The  regulation  of  the  feed-water  temperature  with  this 
arrangement  is  entirely  under  control  of  the  man 
responsible  for  the  operation  of  this  section  of  the 
plant  apparatus.  A  bleeder  connection  has  been  pro- 
vided at  the  eleventh  stage  in  the  main  turbines,  but 
with  the  flexibility  obtainable  with  the  system  as  de- 
signed it  is  expected  that  this  method  of  obtaining  heat 
balance  will  not  be  used. 

As  in  the  boiler  room,  the  instruments  and  control 
are  grouped  for  convenience  of  operation.  In  line  with 
modern  central-station  practice,  the  number  of  boiler- 
room  and  turbine-room  instruments  is  considerably 
greater  than  a  few  years  back,  the  additional  equipment 
being  considered  essential  to  economical  operation. 


For  the  information  presented  in  this  article  the 
Electrical  World  is  indebted  to  Joseph  B.  McCall, 
president  of  the  Philadelphia  Electric  Company ;  W.  H. 
Johnson,  vice-president,  and  W.  C.  L.  Eglin,  chief 
engineer. 

Connecting  Overhead  Circuits  to 
Underground  Cables 

Single-Conductor  Cables  Used  by  the  Detroit  Edison 
Company  to  Connect  Underground  and  Over- 
head Lines  Without  Arresters 

By  a.  a.  Meyer 

The   Detroit  Edison  Company 

OPEN-WIRE  overhead-transmission  lines,  owing  to 
their  great  exposure  across  country,  are  not  im- 
mune in  certain  climates  from  troubles  arising  from 
lightning  or  atmospheric  disturbances.  Joining  an 
underground  cable  to  an  overhead  line  naturally 
jeopardizes  the  cable  also,  and  to  a  very  great  extent 
because  the  cable  afl'ords  a  good  path  to  the  earth 
for  any  discharges  passing  along  the  line.  With  lines 
of  higher  voltage  such  troubles  are  aggravated. 

Experience  has  shown  that  a  so-called  stroke  of  light- 
ning hitting  an  overhead  line  gets  its  relief  sometimes 
by  puncturing  the  cable  insulation.  It  has  also  been 
observed  that  such  puncturing  occurs  usually  at  a  point 
in  the  cable  not  very  remote  from  its  junction  with 
the  overhead  line.  In  other  words,  a  high-voltage  or 
steep-wave  front  disturbance  will  not  travel  very  far 
through  a  lead-incased  cable.  The  discharge  into  the 
cable,  according  to  its  magnitude,  is  either  dissipated 
without  damage  or  else  relieved  by  puncture  of  the 
insulation  close  to  the  end  at  which  the  discharge 
entered,  usually  within  200  ft.  (60  m.)  from  the  cable 
terminal. 

Quite  frequently  lightning  arresters  are  advocated 
or  installed  at  the  junction  points  between  the  under- 
ground cables  and  overhead  lines.  The  efficacy  of 
such  arresters  is  not  to  be  argued  here.   Moreover,  the 
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installation  of  arresters  on  high-tension  line  junctions 
with  24.()00-volt  cables  is  not  always  so  satisfactory  and 
so  practicable  from  an  operating  standpoint  as  might  be 
desired. 

Some  trial  installations  were  made  on  the  Detroit 
Edison  Company's  transmission  system,  involving  direct 
connection  of  a  24,000-volt  underground  cable  to  an 
overhead  line  through  short  sections  of  special  single- 
conductor  cables  of  high-grade  insulation,  and  omit- 
ting the  lightning  arrester  at  the  junction  point.  In 
these  installations  the  standard  three-conductor  lead- 
incased  cable,  having  an  insulation  of  s'i-in.  x  3'2-in. 
(7.1-mm.  X  5.5-mm.)  paper  over  No.  2/0  copper  conduc- 
tors, was  terminated  in  a  manhole  about  200  ft.  or  300 
ft.  from  the  cable  pole  and  spliced  to  three  single- 
conductor  lead  cables,  which  were  carried  from  this 
point  to  the  overhead  connection.  The  insulation  on 
this  single-conductor  cable  is  §i-in.  (16.6-mm.)  paper, 
or  about  31  per  cent  more  than  that  sepai'ating  each 
of  the  conductors  from  the  sheath  in  the  three-conductor 
cable.  The  increased  amount  of  insulation  is  somewhat 
experimental  and  was  determined  largely  by  present 
limitations  in  the  manufacture  of  cables  of  such  size. 

There  is  no  doubt  that  the  extra  insulation  should 
withstand  high-voltage  disturbances  many  times  normal 
voltage.  Then,  if  a  lightning  charge  happened  to  seek 
a  path  into  the  cable,  it  might  be  absorbed  or  dissipated 
through  the  capacitance  of  the  cable  conductor,  which, 
having  high  insulation,  would  suffer  no  damage.  Of 
course,  it  must  be  admitted  that  lightning  discharges 
are  very  unwieldy  quantities  to  deal  with  and  some- 
times may  be  beyond  the  insulation  limitations  that  can 
be  provided.  By  placing  only  one  conductor  within  a 
sheath  it  is  practicable  to  increase  the  insulation  con- 
siderably over  that  of  a  three-conductor  cable,  the 
diameter  being  limited  to  that  of  the  duct  orifice.  This 
feature  of  extra  insulation  is  probably  the  greatest  fac- 
tor in  minimizing  the  danger  of  puncture  to  a  cable. 
There  are  also  other  merits  of  single-conductor  cables 
worthy  of  mention. 

In  a  three-conductor  cable  each  conductor  is  neces- 


FIG.   1  —  MANHOLE  SPLICES  OF  THREE  SINGLE  CABLES  TO  A 
THREE-CONDUCTOR  24-KV.  CABLE  OFFER  NO  DIFFICULTIES 

sarily  installed  eccentric  to  the  lead  sheath,  and  the 
stress  on  one  conductor  to  ground  due  to  a  high-voltage 
transient  is  therefore  not  uniformily  distributed  around 
the  conductor.  The  potential  gradient  through  the 
insulation  is  much  greater  on  the  side  nearest  the  lead 
sheath,  and  the  stream-line  stresses  are  correspondingly 
more  concentrated  on  the  same  side.  In  a  single-con- 
ductor cable  the  conductor  is  concentric  with  the  lead 


sheath,  and  the  stresses  therefore  are  uniformly  dis- 
tributed around  the  conductor.  The  chance  for  punc- 
ture from  a  high-voltage  transient  is  therefore  mini- 
mized considerably  in  a  well-insulated  single-conductor 
cable. 

Owing  to  the  concentric  arrangement  of  the  con- 
ductor within  the  lead  case  of  a  single-conductor  cable, 
the  capacitance  is  somewhat  increased  over  that  of  an 
eccentrically    placed    conductor,    as    in    three-conductor 
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FIG.    2 — SINGLE-CONDUCTOR  CABLE   CONNECTION    TO    24-KV. 

OVERHEAD  LINE 

End  bells  are  rectangular  ca.st-iron  boxes  with  hand-hole  covers 
and  roof-entrance  bushings  designed  locally. 

cable.  In  the  present  installation  the  capacitance  of 
the  special  single-conductor  cable  is  about  10  per  cent 
higher  per  running  foot  than  that  of  one  conductor  in 
the  standard  three-conductor  cable.  This  means  that 
the  voltage  stress  to  ground  from  a  discharge  into  the 
cable  sustained  for  a  short  time  is  correspondingly  less 
on  the  single-conductor  cable  because  of  the  greater 
capacitance  and  more  rapid  dissipation.  Greater  capac- 
itance and  more  insulation,  therefore,  both  protect  the 
cable  against  possible  damage  from  a  lightning  dis- 
charge. 

There  are  also  some  practical  advantages  in  the  use 
of  single-conductor  cables.  It  is  much  easier  to  pro- 
vide and  install  suitable  outdoor  end  bells  for  single- 
conductor  cables  than  for  a  three-conductor  cable  of 
this  voltage.  The  splice  of  a  three-conductor  cable  to 
three  single-conductor  cables  presents  no  difficulties, 
especially  when  it  can  be  made  in  a  manhole.  In  Fig. 
1  such  a  completed  splice  is  shown  installed  in  a  man- 
hole, the  splice  nearest  the  roof  being  the  one  referred 
to.  The  thi-ee-single  conductor  cables  are  readily 
trained  up  a  pole  to  the  cable  bells  placed  most  con- 
veniently with  respect  to  the  overhead  lines.  Fig.  2 
illustrates  one  of  the  installations  on  a  40-ft.  (12-m.) 
pole.  The  end  bells  are  of  local  design  and  consist  of 
rectangular  cast-iron  boxes  with  hand-hole  covers  and 
roof-entrance  insulators.  A  paper-taped  splice  is  made 
in  each  bell  and  the  usual  method  of  filling  the  bell  with 
black  compound  is  followed. 

About  four  of  these  installations  have  been  put  into 
service  so  far,  the  first  one  having  been  in  use  since 
December,  1920.  In  this  short  period  several  lightning 
disturbances  have  occurred  without  damage  to  the  pres- 
ent installation.  However,  during  the  coming  summer, 
with  its  accompanying  electrical  storms,  the  behavior 
of  these  installations  will  be  watched  with  a  great  deal 
of  interest. 
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Legal  and  Financial  Aspects  of 
Superpower  Plan 

Superpower    Survey,    Advisory    Board    and  Legal  and  Financial    Advisers    Discuss   Problems 

Affecting  the  Carrying  Out  of  the  Enterprise  Preliminary  to  Completion  of 

Final  Report  of  the  Organizing  Body 


PRIOR  to  completing  its  final  report  on  June 
30,  the  Superpower  Survey  held  a  meeting  in 
New  York  on  May  13  at  which  members  of 
its  advisorj'  board  and  several  guests  were 
invited  to  discuss  the  physical,  legal  and  financial  phases 
of  the  problems  under  consideration.  Prof.  L.  P. 
Breckenridge,  chairman  of  the  advisory  board,  presided. 
W.  S.  Murray,  chairman  of  the  Superpower  Survey, 
discussed  the  physical  features,  E.  G.  Buckland,  vice- 
president.  New  York,  New  Haven  &  Hartford  Railroad, 
the  legal  aspects  and  W.  S.  Barstow,  president,  W.  S. 
Barstow  &  Company,  the  financial  phases.  In  addition 
to  those  just  mentioned,  the  following  were  present: 
Dr.  George  Otis  Smith,  Director  of  the  United  States 
Geological  Survey,  which  is  conducting  the  Superpower 
Survey;  Gen.  Guy  E.  Tripp,  chairman  of  the  board, 
AVestinghouse  Electric  &  Manufacturing  Company; 
Thomas  E.  Murray,  president  of  Thomas  E.  Murray, 
Inc.,  consult- 
ing engineers  ; 
H.  I.  Harriman, 
president,  N  e  w 
England  Power 
Company ;  A.  J. 
Sheldon,  Lee  Hig- 
ginson  &  C  o  m- 
pany ;  M.  W.  Alex- 
ander, chairman 
National  Indus- 
trial Conference 
Board;  C.  L.  Ed- 
gar,  president  of 


the  Edison  Electric  Illuminating  Company  of  Boston; 
George  Gibbs  of  Gibbs  &  Hill,  consulting  engineers; 
Colonel  Charles  Keller,  Board  of  Engineers  for  Rivers 
and  Harbors ;  Arthur  D.  Little  of  Arthur  D.  Little,  Inc., 
chemists;  James  H.  McGraw,  president  McGraw-Hill 
Company,  Inc.;  J.  H.  Pardee,  president  J.  G.  White 
Management  Corporation ;  Walter  Thayer,  Pennsylvania 
Railroad;  Henry  Flood,  Jr.,  engineer-secretary  Super- 
power Survey. 

A  very  interesting  discussion  followed  the  presenta- 
tion of  the  three  phases  of  the  superpower  study. 
Features  of  this  discussion  are  reported  in  what  follows. 

Leg.\l  Phases 

E.  G.  Buckland,  vice-president  New  York,  New  Haven 
&  Hartford  Railroad,  prefaced  his  remarks  by  say- 
ing: "A  charter  or  other  legal  authority  must 
harmonize  the  legislative  and  financial  requirements." 

Essentially  a 
charter  must  (1) 
grant  powers 
and  (2)  limit 
powers.  The  grant 
of  power  should 
give  the  super- 
power corporation 
the  right  to  gen- 
erate and  distrib- 
u  t  e  throughout 
the  Boston-Wash- 
ington zone  and  to 
take    bv    eminent 
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domain  all  necessary  lands  or  easements.  On  the  other 
hand,  the  corporation  should  be  limited  in  the  purchase 
or  sale  of  enerpry  to  authorized  public  utilities  in  the 
zone.  These  utilities  should  have  the  first  right  to 
subscribe  for  stock  in  proportion  to  their  energy  output. 
Mr.  Buckland  saw  no  reason  why  Congress  should  not 
grant  the  power  of  eminent  domain  to  the  corporation 
which  is  so  fundamental.  This  can  best  be  obtained  in 
one  of  four  ways: 

1.  By  private  charter  granted  by  Congress. 

2.  Under  a  general  corporation  law  to  be  passed  by 
Congress  authorizing  the  incorporation  of  superpower 
corporations  to  operate  anywhere  in  the  United  States. 

3.  By  an  amendment  to  the  federal  water-power  act 
extending  the  authority  of  the  commission  to  projects 
involving  power  houses  generating  electrical  energy  by 
water  or  other  motive  power  and  providing  for  the 
incorporation  under  a  federal  charter  of  associations 
to  become  licensees. 

4.  By  an  amendment  to  the  federal  water-power  act 
as  above,  the  licensee  to  be  a  corporation  organized 
under  the  law  of  one  or  more  states  in  the  Superpower 
Zone. 

Should  Congress  grant  a  private  charter,  it  would  in 
all  probability  be  for  twenty  years,  which  would  be  too 
short  a  period  to  admit  of  proper  financing. 

While  a  general  corporation  law  might  enlist  more 
sympathy  from  Congress  than  a  special  charter,  it  would 
nevertheless  be  subject  to  the  same  limitations. 

By  a  slight  change  of  language  in  a  few  places  an 
amendment  could  easily  be  made  to  the  federal  water- 
power  act.  An  addition  to  the  act  would  permit  federal 
corporations  to  become  licensees.  There  is  the  dis- 
advantage, however,  of  the  measure  of  control  exercised 
by  the  Federal  Power  Commission.  On  the  other  hand, 
a  longer  franchise  can  be  obtained  this  way  than  in  any 
other,  and  even  at  the  end  of  fifty  years  recapture  by 
the  government  must  be  conditional  upon  payment  of 
net  investment  plus  reasonable  severance  damages.  To 
Mr.  Buckland  the  amendment  of  the  act  to  include  the 
superpower  project  thereunder  would  be  the  most 
feasible  way  to  secure  the  desired  result.  He  was  of 
the  opinion,  however,  that  if  the  corporation  can  be 
organized  under  the  laws  of  any  of  the  states  with  the 
authority  under  the  federal  water-power  act  to  operate 
as  desired  it  would  be  the  easiest  and  quickest  way  to 
accomplish  the  desired  result.  From  the  above  it  was 
concluded  that  the  federal  water-power  act  should  be 
amended  so  as  to  embrace  power  houses  generating  elec- 
trical energy  by  water  or  other  motive  power;  that  a 
corporation  should  be  organized  in  one  or  more  of  the 
states  within  the  Superpower  Zone  wherever  the  law  is 
most  favorable  and  its  power  should  be  limited  to  whole- 
saling of  electrical  energy. 

Financial  Phases 

Absolute  protection  to  the  vested  rights  of  existing 
public  utility  companies,  no  price  regulation,  and  rates 
lower  than  cost  to  generate  by  customer  companies  are 
considerations  which  W.  S.  Barstow,  president  of  W.  S. 
Barstow  &  Company,  emphasized  as  the  bases  for  any 
superpower  project.  The  financial  plan  as  outlined  by 
Mr.  Barstow  has  five  aspects: 

1.  The  superpower  company  as  a  community  enterprise 
should  be  incorporated  with  one  class  of  security  to  be  out- 
standing, and  that  to  be  a  non-par  stock. 

2.  The  Boston- Washington  zone  should  be  divided  into 
districts  showing  how  the  distribution  to  the  public  is  now 


taken  care  of  by  existing  public  service  companies.  All 
remaining  territory  at  present  unprovided  for  by  an  exist- 
ing company  in  this  zone  should  be  served  directly  as 
occasion  arises  by  a  new  distributing  company  which  shall 
operate  as  now  under  state  regulation  and  which  may  or 
may  not  be  formed  by  the  superpower  company,  but  which 
will  bear  the  same  relation  to  the  superpower  company  as 
will  the  present  distributing  companies. 

3.  All  existing  public  service  companies  in  the  territory, 
as  they  become  customers  of  the  superpower  company, 
should  be  entitled  to  subscribe  to  non-par  stock  in  the 
company  pro  rata,  based  on  demand,  load  factor  or  on  some 
other  predetermined  definite  basis.  Public  service  com- 
panies may  avail  themselves  of  this  right  to  subscribe  or 
not  as  they  may  see  fit,  but  in  any  event  should  be  entitled 
to  become  customers  of  the  superpower  system,  but  a  com- 
pany which  is  not  a  customer  should  not  become  a  stock- 
holder. In  case  any  public  service  company  does  not  be- 
come a  stockholder  in  the  superpower  company,  the  stock 
to  which  it  is  entitled  to  subscribe  can  be  offered  to  the 
investing  public.  In  case  a  public  service  company  becomes 
a  stockholder  in  the  superpower  company,  the  purchase  of 
this  stock  would  be  authorized  by  state  public  service  com- 
missions in  the  same  way  as  they  now  authorize  the  exten- 
sions to  existing  station  capacity  (as  this  stock  represents 
such  extensions),  by  peraiitting  the  issue  and  sale  of  the 
local  public  service  company's  securities,  the  proceeds  from 
which  would  be  used  to  acquire  the  non-par  stock  at  its 
book  value.  The  basis  on  which  these  local  public  service 
securities  would  be  issued  would,  as  now,  be  fixed  by  the 
state  commission.  There  are,  of  course,  many  companies 
today  that  are  unable  on  account  of  their  complicated 
financial  structures  to  raise  capital  to  enlarge  present  power 
plants,  and  they  therefore  could  not  provide  a  correspond- 
ing amount  to  purchase  the  equivalent  non-par  stock  of 
the  superpower  company.  In  this  case  their  share  in  the 
enterprise  would  be  waived  and,  as  before  mentioned,  would 
pass  down  to  the  investing  public.  This  should  not  con- 
stitute, however,  a  waiver  of  any  future  rights,  as  possibly 
at  another  time  they  might  be  able  to  take  advantage  of  the 
superpower  investment  to  improve  further  their  own  finan- 
cial positions. 

4.  All  customer  companies  subscribing  to  stock  and 
thus  becoming  stockholders,  as  well  as  any  outside  interests 
owning  stock,  would,  as  now,  elect  a  board  of  directors  of 
the  superpower  company,  which  board  would  control  the 
management  of  the  enterprise. 

5.  A  contract,  which  should  be  possible  of  adjustment 
from  time  to  time  to  meet  the  progress  of  the  art,  should 
be  entered  into  between  each  existing  public  service  com- 
pany, or  public  service  company  to  be  formed  in  present 
unoccupied  districts,  and  the  superpower  company.  Such 
a  contract  might  in  some  cases  be  a  selling  contract,  in 
some  cases  a  buying  contract,  or  in  some  cases  both  buying 
and  selling  might  be  involved,  as  only  by  such  flexibility 
can  the  superpower  company  take  advantage  of  every  econ- 
omy. The  attainment  of  this  company  would  no  doubt 
necessitate  a  single  dispatchine:  system  operated  by  the 
superpower  company,  which  might  even  find  it  necessary,  in 
order  to  obtain  the  results,  to  control  and  operate  in  con- 
junction with  its  system  the  power  plants  of  its  customers. 

In  conclusion  Mr.  Barstow  points  out  that  any 
economy  eflfected  through  lower  cost  of  producing  energy 
would,  after  assurance  of  a  proper  market  return  on  the 
securities  of  the  local  company,  be  passed  down  to  the 
public.  Returns  on  superpower  company  stock  held  by 
a  customer  company  could,  after  deducting  the  proper 
market  return  on  the  securities  issued  to  acquire  the 
stock,  go  to  a  special  reserve  of  the  customer  company 
and  be  distributed  direct  to  its  security  holders;  used  as 
a  stabilization  fund  or  used  for  any  other  purpose  not 
required  by  the  state  commission. 

Absolute  publicity  as  to  earnings,  value  of  stock  and 
cost  of  physical  property  of  the  superpower  company 
are  advocated. 

Under  the  above  financial  plan   Mr.   Barstow   states 
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that  the  company  can  act  as  a  free  agent  and  take 
advantage  of  every  economy  in  obtaining  money, 
materials  and  labor.  Any  restrictions  which  would 
prevent  the  free  flow  of  money  to  the  enterprise  would, 
it  is  stated,  at  once  render  it  inactive  and  defeat  the 
attainment  of  the  result  shown  possible  by  the  survey. 

Upon  the  freedom  of  action  secured  through  the 
various  states  in  condemnation  for  right-of-way,  etc., 
will  depend  whether  or  not  the  company  shall  have  a 
federal  charter.  In  any  event,  it  is  said,  there  must, 
in  the  case  of  the  superpower  company,  be  no  price 
fixing  involved,  as  the  government  will  receive  a  corre- 
sponding benefit  in  return  for  any  rights  it  can  grant  by 
securing  unlim- 
ited and  econom- 
ical power  for  the 
future  develop- 
ment of  railroads 
and  industries. 

The  Physical 
Aspects 

W.  S.  Murray  in 
his  summary  of 
the  physical  as- 
pects of  the  Su- 
perpower Survey 
pointed  out  that 
an  enormous  coal 
saving  could  have 
been  effected  in 
the  Superpower 
Zone  during  1919 
if  the  facilities 
which  he  is  advo- 
cating for  that 
district  had  been 
in  existence.  The 
savings  would 
have  amounted  to 
4,300,000  tons  for 
the  utilities,  9,- 
566,000  tons  for 
the  railroads  and 
11,000,000  tons 
for  the  industries, 
or  a  grand  total 
of  24,866,000  tons. 
If  the  generation 

of  power  continues  unco-ordinated,  he  contended 
annual  coal  waste  will  be  50,000,000  tons  by  1930,  which 
at  $5.35  a  ton  would  represent  a  monetary  loss  of  $266,- 
500,000.  Through  the  agency  of  a  superpower  system 
two  of  the  most  important  economies  of  power  produc- 
tion can  be  satisfied.  These  would  rest,  first  on  the 
ability  to  develop  hydro-electric  power  within  the  zone 
to  maximum  capacity,  and,  second,  on  the  feasibility  of 
establishing  30,000  kw.  as  the  minimum  size  of  gener- 
ators in  the  Superpower  Zone  steam  stations. 

In  making  the  survey  315  utilities  were  examined, 
representing  a  capacity  of  4,000,260  kw.,  of  which  11 
per  cent  was  hydraulic  and  89  per  cent  steam.  The  out- 
put of  these  stations  was  10,301,000,000  kw.-hr., 
hydraulic  stations  producing  16  per  cent  of  this  output 
and  steam  stations  84  per  cent.  The  steam  stations  con- 
sumed 11,806,000  tons  of  coal  at  a  cost  of  $63,228,000. 
The  average  coal  rate  was  2.73  lb.  per  kilowatt-hour. 

Although  the  maximum  capacity  of  any  steam  plant 
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in  the  territory  was  163,000  kw.  and  that  of  any 
hydraulic  plant  83,500  kw.,  the  average  of  all  steam 
plants  was  found  to  be  10,000  kw.,  while  the  average  of 
hydraulic  plants  was  2,700  kw.  An  investment  of  $598,- 
000,000  is  represented  by  these  plants,  85  per  cent  of 
the  total  being  for  steam  plants  and  15  per  cent  for 
hydraulic. 

An  analysis  of  the  industries  in  the  Superpower  Zone 
has  shown  a  total  of  76,000  plants  using  9,000,000  hp. 
The  power  requirements  of  these  industries  were 
further  divided  as  shown  in  the  accompanying  table. 
Exclusive  of  Niagara  Falls  and  St.  Lawrence  power, 
there    is    available    within    the    zone    for    water-power 

d  e  V  e  lopment  9,- 
000,000,000  kw.- 
hr.  per  annum. 
However,  the  utili- 
ties, railroads  and 
industries  will  re- 
quire 31,000,000,- 
000  kw.-hr.  annu- 
ally by  1930.  Al- 
lowing for  eco- 
nomical applica- 
tion, probably  25 
per  cent  of  the 
power  require- 
ments could  be 
supplied  by  hy- 
dro-electric devel- 
opment. To  make 
up  the  balance  it 
is  proposed  to  use 
the  high  efliiciency 
steam  plants  as  a 
base  but  retain  75 
per  cent  of  the 
present  c  e  n  tral- 
station  capacity 
for  peak-load  op- 
eration. To  in- 
sure the  realiza- 
tion of  the  full 
economies  of  the 
superpower  sys- 
tem the  future 
should  see  the  in- 
stallation  of 
steam -generating 
equipment  in  units  of  not  less  than  30,000  kw. 

Standardization  of  60  cycles  as  a  uniform  frequency 
is  recommended,  as  well  as  the  standardization  of  plant 
and  railway  equipment  in  so  far  as  ihat  may  be 
possible. 
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PRELIMINARY  MAP  OF  SUPERPOWER  ZONE  IN    WHICH   INTERCONNECTION 
OF  THE  MOST  ECONOMICAL  PLANTS  IS  PURPOSEn) 

the 


POWER  REQUIREMENTS   OF  INDUSTRIES   IN 

SUPERPOWER  ZONE     

Kind  of  Power  Approximate 

Used                                                                  Horsepower  Percentages 

Steam         5,400,000  60 

Gas 300,000  3 

Electric    '.'.'.'.'. 2,800,000  31 

Water    500,000  6 

Total     9,000,000  100 


W.  S.  Murray  estimated  that  the  project  would  re- 
quire $100,000,000  each  year  for  the  next  ten  years,  but 
the  annual  coal  saving  would  be  $266,500,000.  Of  the 
5,000,000  kw.  capacity  in  central  stations  in  the  zone. 


1156 


ELECTRICAL     WORLD 


Vol.  77,  No.  21 


he  believed  that  only  1,000,000  kw.  would  have  to  be 
written  off  in  order  to  get  the  benefit  of  the  more  effi- 
cient superpower  stations. 

Several  important  legal  difficulties  which  would  have 
to  be  overcome  were  cited  by  H.  I.  Harriman  in  the 
development  of  his  argument  that  the  superpower  com- 
pany should  be  organized  under  a  federal  charter  rather 
than  under  a  charter  granted  by  any  state.  He  indicated 
several  obstacles  to  interstate  business  embodied  in  laws 
of  several  of  the  New  England  states.  These  obstacles 
he  thought  could  be  overcome  more  readily  under  a 
federal  charter. 

Regarding  agreement  among  utilities  which  would 
operate  within  the  zone,  C.  L.  Edgar  asserted  that  ten 
or  twenty  men  could  be  selected  who  should  ihave 
no  difficulty  in  getting  together  on  a  plan.  From  what 
was  said  at  this  meeting  and  what  had  been  known 
previously  concerning  the  difficulty  utilities  are  having 
to  raise  money,  James  H.  McGraw  asserted  that  the 
deduction  was  obvious:  The  public  utilities  must  be 
allowed  to  charge  sufficient  rates  to  get  all  the  money 
that  is  necessary  for  them  to  keep  up  with  the 
demands. 

An  interesting  commentary  from  the  viewpoint  of 
the  military  was  furnished  by  Colonel  Kellar,  who  said 
that  one  of  the  great  difficulties  encounterid  during  the 
late  war  was  the  inability  to  get  sufficient  power  where 
it  was  needed.  The  superpower  scheme  should  remedy 
this  deficiency  and  provide  a  most  important  national 
insurance  in  time  of  war. 

In  discussing  financial  aspects,  Guy  E.  Tripp  ques- 
tioned whether  utilities  could  use  non-par  stock  of  the 
superpower  company  as  readily  as  bonds  for  collateral 
in  issuing  their  own  securities.  Mr.  Tripp  also  cited 
the  case  of  New  Jersey,  where  utilities  are  not  per- 
mitted to  earn  more  than  8  per  cent,  which  is  only  suffi- 
cient to  cover  interest  under  present  conditions.  He 
suggested  that  a  corporation  selling  energr  to  the 
utilities  might  be  permitted  to  earn  more. 

Bankers  Are  Readily  Interested  in 
Power  Development 

A.  J.  Sheldon  said  that  bankers  should  be  interested 
readily,  but  some  educational  work  would  be  necessary. 
His  own  company  "had  recently  loaned  $70,000,000  on 
Swiss  hydro-electric  developments,  however,  foreign 
countries  are  competing  for  American  capital  and 
recently  bankers  have  been  allowed  5  per  cent  commis- 
sion on  loans  bearing  8  per  cent.  One  reason  for 
dearer  money  was  that  it  is  coming  in  smaller  quanti- 
ties, the  rich  man  having  been  eliminated  as  an  investor 
in  these  bonds  on  account  of  the  income  tax. 

In  answer  to  E.  G.  Buckland,  who  asked  how  much 
less  than  $100,000,000  per  year  would  be  required  by  the 
separate  utilities  to  take  care  of  increasing  business 
without  the  superpower  company,  W.  S.  Murray  said 
that  more  money  would  be  required  for  construction  by 
individual  companies  than  would  be  necessary  for  the 
superpower  system. 

Mr.  Edgar  agreed  with  Mr.  Murray  that  there  was 
nothing  in  the  superpower  proposition  that  has  not 
already  been  done.  What  has  already  been  done  over 
600  miles  will  be  applied  to  over  30,000  miles.  The 
educational  value  of  Mr.  Murray's  report  should  be 
great,  he  said. 

H.  I.  Harriman  spoke  at  length  on  legal  aspects  of 
the  undertaking  and  expressed  the  belief  that  it  would 
be    wise   for    the    larger    companies    to    be    the    initial 


organizers  of  the  superpower  business  of  a  given  dis- 
trict. In  developing  his  point  that  the  federal  charter 
is  to  be  preferred,  he  pointed  to  the  case  of  Massachu- 
setts, where  corporations  doing  business  within  the 
state  must  be  incorporated  under  the  laws  of  Massachu- 
setts. 

According  to  the  state  law  of  Maine  no  energy 
from  water  power  within  that  state  may  be  exported  to 
other  states.  In  Connecticut  it  is  unlawful  to  import 
water-power  energy.  In  Massachusetts  corporations 
cannot  have  bonds  exceeding  the  par  value  of  capital 
stock,  a  provision  which  greatly  handicaps  the  sale  of 
securities.  There  would  thus  be  serious  difficulties  in 
the  way  of  a  superpower  corporation  organized  in  one 
state  and  attempting  to  do  business  in  other  states. 
There  would  be  less  prejudice  against  a  company  with 
a  federal  charter,  the  speaker  contended. 

Existing  Companies  Should  Purchase  Energy  From 
Superpower  Corporation  to  Avoid  Conflict 

Mr.  Harriman  also  dwelt  upon  a  possible  conflict 
between  the  superpower  company  and  other  companies 
selling  wholesale  energy  within  a  given  district.  He 
held  that  the  superpower  company  should  not  compete 
with  the  local  companies  for  existing  business.  His 
own  company,  he  said,  sells  energy  to  forty  or  fifty 
smaller  companies  and  thus  does  a  superpower  business 
in  a  limited  way.  He  suggested  that  the  existing  larger 
companies  should  continue  to  sell  to  the  smaller  com- 
panies, buying  in  turn  from  the  superpower  corporation, 
always  under  proper  regulation  as  to  rates. 

This  procedure  was  also  favored  by  Mr.  Edgar,  who 
held  that  only  the  larger  companies  could  afford  to  build 
substations  for  taking  energy  from  the  Superpower 
System. 

E.  G.  Buckland  asked  if  Congress  did  not  have  the 
right  to  give  a  franchise  to  a  coi-poration  to  carry  on 
interstate  and  foreign  commerce  in  any  of  the  states. 
Where  such  commerce  was  to  be  carried  on  contrary  to 
.a  state  law  business  may  be  greatly  impeded  by  local 
interests,  Mr.  Harriman  replied ;  but  he  felt  there 
would  be  far  greater  difficulties  if  the  company  were 
chartered  in  another  state.  If  the  company  were 
organized  under  a  state  charter,  for  instance,  the  state 
might  limit  dividends  to  5  or  6  per  cent  and  control 
the  business  throughout  the  Superpower  Zone.  It  would 
be  dangerous  to  place  this  power  in  any  but  federal 
hands,  he  believed. 

How  the  "Man  in  the  Street"  Is  Affected 

Regarding  the  educational  value  of  the  project,  James 
H.  McGraw  said  that  the  superpower  plan  should  appeal 
to  the  "man  in  the  street"  because  the  results  can  be 
demonstrated.  Professor  Breckenridge  pointed  out  that 
the  wage  earner  in  this  country  uses  two  and  a  half  to 
three  and  a  half  times  as  much  power  as  the  wage 
earner  in  Europe — another  strong  appeal  to  "the  man 
in  the  street." 

Mr.  Tripp  agreed  with  other  speakers  that  representa- 
tives of  the  principal  central-station  interests  within 
the  zone  should  get  together  and  formulate  their  ideas 
beforehand.  Dr.  Geoi-ge  Otis  Smith  said  that  the 
project  should  not  be  owned  or  operated  by  the  gov- 
ernment and  called  attention  to  the  conservation  by  the 
project  of  financial  as  well  as  physical  resources.  He 
also  said  that  unless  a  definite  legislative  and  financial 
plan  is  submitted  the  newspapers  will  formulate  one 
themselves. 
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Organizing  Courtesy  to  Build  Good  Will 

The  Story  of  How  the  Boston  Edison  Company  Put  Personality  Into 
Its  Business,  Built  Good  Will  and  by  Education  Made  the  First 
1  hought  of  Employees  that  of  Service  to  the  Customers  and  to  the  Public  ' ' 


The  PriC"'llii  G/oiy 


TALK  back  at  us.  It  is 
the  patron  who  doesn't 
complain  when  things  go 
wrong  who  stops  our  rigliting 
the  wrong.  And  maybe  he 
stops  our  righting  tlie  same 
trouble  with  others. 

We    ask    for    co-operative 
criticism. 

The  EdUon  Electric 
lUuminatinit  Company  of  Boston 


dly  OJav 


LET  engineering  "principles 
guide  machinery,  but  let 
Personality  guide  our  trans- 
actions with  each  other. 


The  Edhort 


Itluminating  Com 


HELP  us  to  take  pains  to 
please   you  by   coopera- 
tive criticism. 


IMPERSONALITY  in  corporations 
is  believed  by  the  management  of 
the  Edison  Electric  Illuminating 
Company  of  Boston  to  be  one  of  the 
chief   obstacles   to   an   understanding   of 

public  utility  service  ideals  and  policies 

by    employees   and   by   the    public.     For 

many  years  President  C.  L.  Edgar  and 

his  associates  have  been  building  up  an 

enviable  reputation   for   this    largest   of 

New    England    central    stations    in    the 

great    territory    reached    by    its    lines. 

Notwithstanding  the  excellent   relations 

existing  within  the  company  and  between 
it  and  its  customers,  it  was  felt  soon  after 

the  war  ended  that  an  even  closer  friend- 
ship might  still  be  realized  throughout  the  system  by 
uniting    employees    and    public    in    a    "good    will    and 
courtesy"  movement. 

The  campaign,  now  more  than  a  year  old,  was  begun 
in  December,  1919,  following  a  program  originated  and 
supervised  by  Converse  D.  Marsh  of  New  York,  and 
carried  out  by  the  company  with  the  co-operation  of 
officers  and  employees,  the  advertising  department  and 
the  company's  publication,  Edison  Life,  sharing  a  large 
part  of  the  work.  It  is  not  possible,  of  course,  accurately 
to  measure  the  results  of  the  campaign;  but  an  indica- 
tion of  these  is  afforded  by  a  recent  telephonic  "approach 
test"  of  officers  and  other  employees,  described  further 
on,  which  disclosed  virtually  100  per  cent  efficiency  in 
dealing  with  the  public.  More  than  2,000  employees  and 
more  than  100,000  customers,  to  say  nothing  of  the  out- 
side public,  are  benefiting  from  the  campaign. 

All  male  employees  of  the  company  were  invited  by 
President  Edgar  to  a  mass  meeting  at  the  company's 
Service  Buildings,  held  Dec.  8,  1919.  In  a  letter  to 
each  he  pointed  out  that,  although  he  once  knew  all  the 
customers  himself,  no  single  man  can  know  thousands 


r/i^  Friendly  Qtoio 

YOLT  are  one  of  the  Jury 
that  must  give  a  verdict 
on  our  actions  every  hour  of 
the  day  and  year,  because  our 
Service  covers  every  ticking 
second. 

It  takes  sincere  and  unre- 
mitting effort  to  give  such  a 
Service. 

We  can  only  do  our  best  if 
you  tell  us  when  our  Service 
displeases  you. 


T/ie  Editon  Electric 
llluminaiing  Company  of  Boston 


on  Electric 
npany  ot  Boston 


7h^  Frfgyiety  Cloy 


WE  strive  to  combine  old- 
fashioned  common  sense 
with  the  latest  approved  Elec- 
trical machinery. 

That's  our  idea  of  what 
Edison  Service  should  mean 
to  you. 

The  Edison  ElectriL 


illuminating  Company  of  Boston 


exampij:s  of  the  friendly 
glow  series 


must  take  his  place  in  that  respect.  Ex- 
pressing the  hope  that  the  company,  no 
longer  just  a  business,  but  a  representa- 
tive institution  of  New  England,  will  ever 
remain  human  and  not  grow  into  a  mere, 
huge  machine,  Mr.  Edgar  pleaded  for  the 
retention  of  a  personality  for  the  com- 
pany, saying: 

Every  day  you  meet  our  friends — - 
customers  or  possible  customers.  As 
they  find  you,  smiling  or  grim,  so  they 
will  judge  us  all  as  a  body.  To  them 
you   are  the  company — good  or  bad. 

As  we   grow  greater  in   size,  it  has 

seemed    to   me   that   we   should    try   to 

grow  greater  in  spirit — in  patience,  in 

courtesy,  in  true  politeness.     If  all  of 

us  give  this  kind  of  service,  in  the  right  spirit,  we  have 

all  a  better  chance   to  advance  as  the   company   itself 

advances  and  grows. 

This  meeting  launched  the  campaign.  It  was  attended 
by  about  1,500  men  employees,  coming  from  all  over 
eastern  Massachusetts  and  representing  nearly  100  per 
cent  of  the  male  forces  of  the  company.  As  each  man 
entered  he  received  a  program,  a  song  sheet  and  a  "cour- 
tesy button"  which  has  become  a  permanent  emblem  of 
the  service.  Music  was  furnished  by  the  Edison  em- 
ployees' band.  Introduction  cards,  tobacco  and  a  song, 
"Pals,"  written  specially  for  the  occasion  by  J.  J.  Cad- 
digan,  assistant  superintendent  of  the  advertising  de- 
partment, and  "Chick"  Story,  were  supplied  each  man. 
The  program  included  addresses  by  President  Edgar, 
J.  W.  Cowles,  superintendent  installations  department; 
G.  C.  MacNeill,  division  head,  northern  district,  main- 
tenance of  lines  department ;  C.  H.  Crockett,  assistant 
purchasing  agent;  C.  A.  O'Brien,  stock  dispatcher,  sup- 
ply department;  W.  L.  Kenney,  traffic  clerk,  transporta- 
tion department;  G.  E.  Seabury,  superintendent  station 
engineering  department;  W.  D.  Dyer,  assistant  super- 


of  customers  personally,   and  therefore  the  employees      intendent  collections  department;  F.  D.  Stiles,  installa- 
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tions  department,  and  L.  R.  Wallis,  superintendent  sales 
department.  L.  D.  Gibbs,  superintendent  advertising 
department,  presided  at  the  main  meeting,  and  John 
Campbell,  superintendent  special  service  department,  led 
an  overflow  meeting.  Among  the  topics  discussed  were 
"Meeting  the  Public,"  "You  Are  the  Company,"  "Good 
Will  from  the  Buyer's  Viewpoint,"  "Appreciation  of 
Courtesy,"  "Opportunities,"  and  "The  Man  I  Want  to 
Know."  Entertainment  furnished  by  employees  and  by 
a  vaudeville  troupe  interspersed  the  speeches.  Cheerful- 
ness as  an  asset  in  dealing  with  fellow  employees  and 
the  public  was  strongly  emphasized  at  the  meeting, 
coupled  with  courtesy  in  mutual  relations.  The  fact  that 
the  average  customer  or  member  of  the  public  judges 
the  company  by  the  acts  and  bearing  of  the  individual 
employee  was  driven  home  by  many  speakers. 

A  "courtesy  and  good  will"  meeting  for  women  em- 
ployees was  held  a  week  later.  President  Edgar  spoke 
briefly  at  the  opening,  and  leading  officials  were  in- 
troduced, after  which  the  men  present  withdrew  and 
the  meeting  was  conducted  by  the  women.  Informal 
addresses  upon  topics  suggested  by  the  first  meeting 
were  presented  by  representative  women  employees,  and 
an  entertainment  with  light  refreshments  was  provided. 

Early  in  1920  the  campaign  was  further  advanced 
by  sending  to  each  employee  calendar  blotters  carrying 
messages  of  good  will  and  suggestions  for  personal 
progress,  and  by  the  use  in  company  stores,  offices, 
etc.,  of  11-in.  x  17-in.  window  cards  and  bulletins  con- 
veying the  courtesy  note  to  employees  and  to  the  public. 
Typical  window  cards  read : 
"The   business   of   this   company   is    to  render  service 

and  courtesy  to  the  public." 
"You  help  us   build   right   here   at   home   one   of   the 

best  electric  light  companies  in  the  U.  S.  A." 
"Home    people    have    some    of    their    money    in    this 

company.     We  are  not   a  national — just  a   Greater 

Boston  business.    As  you  help  us,  so  we  grow." 
*'Our   ability    to    merit    your   good    will   is    a   greater 

asset  than  our  bank  account.  We  solicit  criticism." 
"Machines   only   click   at   you.     Men   and   women   can 

speak  a  kindly  ivord." 

The  value  of  the  "smile"  in  business  is  constantly 
preached   and   practiced    in   connection   with   the   cam- 
paign.   Pocket  cards  were  also  sent  employees  bearing  a 
message  tied   in   with   the   campaign.     A  typical   card 
read:    "Do  not  tell  your  troubles  to  customers — what 
did  you  think  the  last  time  some  one  tried  it  on  you?" 
A  booklet  entitled  "Playing  the  Game"  was  also  sent 
employees,  and  this  contained  sixteen  terse,  suggestive 
rules  for  winning  the  game  of  business,  such  as: 
"The  smile  wins." 
"Life  is  give  and  take — fifty-fifty." 
"Let  the  other  fellow  lose  his  temper — you  stand  pat." 
"Hard  tvorkers  find  their  work  easy." 

In  April  all  employees  of  the  company  and  their  fam- 
ilies were  invited  to  a  mass  meeting  at  Mechanics 
Building,  Boston,  by  President  Edgar,  with  the  object 
of  broadening  their  acquaintance  and  further  developing 
the  campaign  idea.  More  than  3,000  persons  attended. 
An  attractive  entertainment  with  inspiriting  addresses 
by  L.  D.  Gibbs,  who  presided,  and  by  H.  W.  Moses, 
superintendent  of  the  employment  bureau  of  the  com- 
pany, were  features  of  the  occasion.  The  practice  of 
courtesy  and  the  work  of  the  employment  bureau  in 
.many  ramifications  were  discussed,  and  motion  pictures. 


community  singing,  refreshments  and  dancing  closed 
the  evening.  Before  this  joint  meeting  President  Edgar 
sent  each  employee  a  letter  inclosing  proofs  of  a  series 
of  "good  will  and  courtesy"  advertisements  which  the 
company  purposed  to  run  in  the  Greater  Boston  papers. 
Criticisms  and  suggestions  were  invited,  and  the  re- 
sponse took  the  form  of  700  letters  suggesting  changes 
in  methods  of  work  and  improvements  in  wording  of 
advertisements,  expressing  loyalty  to  the  company,  etc. 
President  Edgar  appointed  a  special  committee  to  inves- 
tigate all  suggestions  toward  betterment,  and  many  of 
these  have  since  been  tested.  An  Edison  "yell,"  com- 
posed by  E.  S.  Mansfield,  was  adopted  at  the  meeting, 
following  a  competition  for  the  best  cheer: 

E-d-i-s-o-n! 

I  Will,     You  Will,     We  Will,     Good  Will! 
Want  to  see — Loyalty-Courtesy! 
Edison!     Edison!     Edison! 

During  April,  1919,  a  series  of  advertisements  in 
newspapers  was  begun,  and  it  has  been  continued  to 
the  present  writing.  Typical  messages  are  reproduced 
herewith,  all  being  keyed  upon  the  words  "The  Friendly 
Glow"  and  seeking  to  enhance  the  friendship  of  em- 
ployees, company  and  public.  Besides  being  printed  in 
English,  these  advertisements  have  appeared  in  papers 
published  in  Polish,  Greek,  Syrian,  Italian  and  Hebrew. 
Two  are  run  each  week,  and  nearly  half  a  hundred 
papers  are  utilized. 

Among  the  outgrowths  of  the  campaign  has  been  the 
organization  of  departmental  and  bureau  meetings  in 
the  fall  of  1920  for  the  purpose  of  carrying  forward 
the  co-operative  idea  along  intensive  lines  within  the 
company ;  betterment  committee  work,  designed  to  point 
out  means  of  improving  company  practices;  educational 
classes  for  employees  seeking  voluntarily  to  learn  about 
the  organization,  routine  and  policies  of  the  company, 
and  conferences  of  the  rank  and  file,  unattended  by 
officials,  looking  toward  improvements  in  the  company's 
service  and  methods.  The  provision  of  district  manager- 
ships in  the  company's  territory  (see  Electrical  World 
for  March  19,  page  661)  was  the  outgrowth  of  a  sug- 
gestion looking  toward  betterment  in  public  relations. 

Edison  "Approach"  Almost  Perfect 

A  remarkable  test  of  the  Edison  employees'  response 
to  the  calls  of  the  public  was  recently  conducted  by  an 
outsider  whose  hobby  is  emphasizing  the  importance 
of  an  old-fashioned  politeness.  The  results  of  this  in- 
quiry, which  was  made  over  the  telephone  and  which 
covered  forty-two  calls  and  thirty  actual  interviews  with 
company  representatives,  show  an  almost  perfect  score. 
The  inquiries  were  not  strictly  normal  in  any  case. 
They  noted  the  quickness  of  the  company's  telephone 
operations,  the  accuracy  with  which  requests  were 
received  and  transmitted,  the  rapidity  with  which  de- 
partment heads  were  called  to  the  telephone,  results  of 
trying  to  provoke  to  irritability  the  Edison  employee 
who  answered  the  call  and  of  attempting  to  confuse 
the  hearer  by  an  involved  statement  with  a  show  of 
bravado  that  would  have  been  absent  in  a  personal  inter- 
view, and  they  tried  to  ascertain  whether  questions 
quickly  "fired"  would  be  answered  right  off-hand.  The 
excellence  of  the  company's  "manners"  over  the  tele- 
phone was  declared  to  be  remarkable  when  compared 
with  the  indifference  met  from  employees  in  many  indus- 
trial enterprises. 

All  sorts  of  fictitious  situations  were  brought  to  the 
attention  of  officials  and  employees  from  the  president 
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down  in  this  inquiry.    "Foolish-  questions  were  asked 
in  nerative  demands  for  the  immediate   remedying   ot 
imaginary    troubles   were    presented,    complaints    were 
manufactured  about  noises  in  incandescent  lamps  keep- 
in,-    customers    awake,    the    construction    forces    were 
charged   with   having   left   poles   to    encumber   private 
property,   pretended   delay   in   service   was   condemned 
and  attempts  were  made  to  force  employees  to  commit 
themselves  on  subjects  which  they  had  had  no  time  to 
investigate     False  assertions  were  made  about  the  be- 
havior of  meters,  theft  of  energy  by  neighbors  (address 
not  given)  was  declared  to  exist,  un- 
just allegations  were  made  against 
inspectors,  prices  of  appliances  were 
sought  in  rapid  succession,  and  fab- 
ricated misinformation  was  utilized 
by  the  questioner  to  attempt  to  em- 
barrass the  employee.    In  nearly  all 
cases  the  company's  representative 
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Development  of  Electricity  Supply  in 
Norway  and  Sweden 

THE  committee  appointed  by  the  Swedish   govern- 
ment to  work  out  a  uniform  plan  for  the  electricity 
supply  of  the  country  has  lately   reported  on  the   re- 
quirements  for  electrical   power   in   southern   Sweden. 
The  committee  is  of  the  opinion  that  at  present  south- 
ern Sweden's  need  of  electrical  energy  can  be  met  by 
the  utilization  of  existing  water  power.     The  water- 
falls of  Lagan  and  Nissan  can  produce  400,000,000  kw.- 
—      hr.  and  from  waterfalls  in  Blekinge 
a  further  600,000,000  kw.-hr.  can  be 
obtained.     The  increase  in  demand 
in  the  last  few  years  has,  however, 
been  so  marked  that  it  is  expected 
that  in  ten  years  the  water-power 
u,jju«,^E!Mr,c  reserves  of  southern  Sweden  will  be 

mm„^mt  ct^-y ./  «•.»;  insufficient  and  that  this  section  of 


R  ^'       I  QZO 

^fVtE  arc  noi  a  mtchine.  but  |usi 
V^i  loi  of  hum»n  bemgi  km. 
logciher  to  give  ouf  Cuslomert 
Couricsy   and   Service. 


Karch  23,   1920 


Dear  Hr. 

Tor  t*o  Bontho  «  h«»e  bean  tslKln?  anong  our- 
a«lv«s  about  "Sntllea"  aod  about  -Courteay"  to  the  Piibllc  —  not 
juBt  to  oar  OaBtoDora  alODS. 

Th»  auaitlon  1b.  Have  «  oeant  all  that  «  hav©  e^ld  to 
eaob  other,  and  are  »  ready  --  are  jou  l"0'\'^"^^',;"«''f^  "r 
meet  the  Publlo  on  the  baole  -a  have  grown  enthuelaatlc  about 
■hen  talltiiMt  aoong  oureelvoB? 

le  are  i 


„  -.,  B«."6  .0  run  a  Bodeet  advertising  caBpalgn  In  the 
ne.Bpapere.   In  eome  nf  these  advertlee<nentfl*  .e  are  going  to  t. 
the  Publlo  that  tble  Cowpanj  1b  earneetly  otrlvlng  to  perfea^- 
Courteoy  and  Servloe  In  our  Cuitocoere'  behalf. 

The  Public  forma  He  opinion  of  the  Company  throuRh  pe>' 
contact  elth  You.  To  them  "You  are  the  Company. 

By  your  Rttltudo  to«rd8  thoee  with  ■hom  you  come  In  dail' 
contact  all  the  rest  cf  ue  are  Judged.   So  ^  ^  *%"^y /"P"'' 
that  each  doee  hla  or  her  share  to  oalnlaln  the  PubUc-a  frl 
ship  for  all  of  ue  together. 

So  I  now  ask!   Are  you  personally  ready  for  the  test  — 
reaponalblllty  that  theae  advortloemonis  will  place  upon  you  and 
mT 

T  should  Ilka  to  have  every  eoploye  of  this  Company  read 
theae  advertl eements  and  then  tell  me  If  there  is^^nythlog  in 
them  whioh  you  and  I  cannot  ohaerfully  baek  up 
stamped  gelf-addroesed  envelope 
in  replying. 


enoloaed  for  yoi 


Cordially  yoora. 


Dooeinber  3,  1919. 


Some  of  ue  remember  nhan  this  Company  hftd  a  thousand  cua- 
tonere   Many  of  u3  remember  when  we  had  ten  thousand.  Today  we 
bave  ;;er  one  hundred  thousand.   Once  I  knew  all  the  customers 
.Jlelf!  But  no  slnRle  man  con  know  a  multitude  of  thousands. 

Since  It  18  no  longer  possible  for  loa  to  know  each  cua- 
tomer  pereonally,  you  muat  take  my  place. 

In  the  beginning  this  waa  a  oodeat  bualneaa,  Indeed. 
»e  ha^-e  all  grown  ^p  together  year  -fter  year,  until  now  thU  la 
!r«nr«-«niaTlve  Institution  of  New  Bngland .  rather  than  just  a 
eae   Thoueai-da  call  upon  us.  depand  upon  us.  each  d*y  In 

'"ist.  ..  th.  d.r..„  a.d.  H™,.n  being,  control  J«=;^"-J; 

-^?Son:?tJr^«r^"/-i»"rto  »r   ;.u  p'.i; 

that  It  18  men  not  things  -1th  whom  they  have  to  deal. 


Bvary  day  you  meet 
jra.  Ae  they  find  you-, 
aa  a  body.  To  them  yt 


our  frlenda  --  customera  or  poaBlbla 
smiling  or  grim,  so  they  will  Judge 
u  are  the  Company  --  good  or  bad. 


try  to  ero.  e'^f'j/jf'Sl'gU.  til.  Mnd  of  S.rv.co.  In 
..  pollt.n."...   ir  "'  "."■, f'  .  cnano.  to  .a»«no.  as  tl>. 
'"■It'Jlr'iS.:™  r  nf  r'J""nd':.  ..U  n...  t«.  .n^ro 
Uon  tb't  00...  b,  doing  the  rlgnt  thing. 

i';f.°.^nj!":5b:.fr;o  Ji.r;..!lng,  »  .,  .,   no.,  tn  ... 


Preaidont.^ 


MESSAGES  TO  THE  EMPLOYEES,  EACH  OF  WHOM  WEAKS  ONE  OF  THE  COURTESY  BUTTONS  SHOWN 


asked  for  the  address  courteously  despite  repeated  provo- 
cation and  made  every  effort  to  meet  the  situation  with 
promptness  and  interest.  The  results  of  this  unexpected 
test  of  the  "courtesy  factor"  of  the  company  were  so 
uniformly  good  that  the  management  feels  a  pardonable 
pride  in  the  attitude  of  the  employees  toward  the  public 
at  large  and  the  customers  of  this  great  utility.  Several 
hundred  friendly  letters  and  appreciative  comments 
have  been  received  by  the  company  from  the  public 
since  the  beginning  of  the  advertising  campaign. 

The  Electrical  World  is  indebted  to  William  H. 
Atkins,  general  superintendent  of  the  Boston  Edison 
company,  under  whose  personal  oversight  the  "courtesy 
and  good-will"  campaign  has  been  conducted,  for  much 
of  the  information  printed  in  this  article.  A  further 
article  dealing  with  the  interesting  incidents  of  the 
"approach"  campaign  will  appear  in  an  early  issue. 


the  countrv  will  have  to  draw  on  the  resources  of  the 
northern  part,  especially  the  Trollhattan  hydro-electric 

works.  .  , 

The  demand  for  electrical  energy  in  Norway  has 
grown  so  much  during  the  last  few  years  that  most  of 
the  larger  towns  have  been  forced  to  apportion  their 
supply  to  consumers.  This  has  been  the  case  in  Chris- 
tiania  and  Bergen,  and  these  two  cities  have  lately 
been  energetically  at  work  to  increase  their  power  sup- 
ply. The  municipality  of  Bergen  has  acquired  the 
Torfis  waterfalls  and  intends  to  erect  a  power  plant 
there  without  delay.  The  electricity  works  of  Bergen 
have  recently  completed  a  50,000-volt  transformer  plant 
at  the  power  station  of  Bjovlo.  A  large  company,  the 
Bergen  Municipal  Power  Company,  has  been  formed 
through  co-operation  of  a  number  of  communities  for 
the  purpose  of  the  utilization  of  the  waterfalls  in  the 
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vicinity  of  Bergen.  The  company  is  equipped  with  a 
capital  of  9,000,000  crowns,  of  which  G,000,000  crowns 
have  been  subscribed  by  the  municipality  of  Bergen, 
which  has  also  made  a  loan  of  20,000,000  crowns  to  the 
company. 

At  the  old  rate  of  exchange  a  Norwegian  crown  was 
equivalent  to  31  cents. 


Data  for  Estimating  Weights  of 
Synchronous  Machines 

Curves    Give   Weights   of  Parts  to  Be  Added  to  the 

Necessary  Stater  and  Rotor  for  Finding  Total 

Weights  of  Machines  of  Various  Types 

By  THEO.  SCHOU 

Chief  Engineer  the  Ideal  Electric  &  Manufacturing 
Company 

COMPLETE  curves  giving  weights  of  active  material 
required  for  synchronous  machines  (motors  and 
generators)  of  various  kva.  ratings  and  speeds  were 
published  in  the  Electrical  World  of  May  7,  1921. 
From  these  data  the  weights  of  stator  and  rotor  were 
estimated  for  engine-type  machines.  To  obtain  total 
weights  for  other  types  of  machine,  the  foregoing 
weights  may  be  increased  by  weight  for  other  parts 
which  are  given  in  this  issue.  From  such  data  it  is 
possible  to  show  how  efficiently  material  is  used  in  each 
type  and  also  just  what  saving  in  material  is  effected 
by  using  higher  speeds  or  units  of  larger  kva.  rat- 
ings, as  well  as  to  obtain  weights  and  costs  of  machines 
for  estimating  purposes. 

How  Weights  of  Different  Types  Are  Determined 

Synchronous  machines  of  ratings  discussed  in  this 
article  are  built  in  the  following  types:  Engine; 
bracket ;  two-bearing,  belted,  pedestal ;  two-bearing, 
coupled,  pedestal ;  three-bearing,  belted,  pedestal ;  and 
vertical.  The  various  types  embody  the  engine-type 
stator  and  rotor  with  the  addition  of  the  parts  required 
for  these  types. 

Engine-Type  Machines. — This  type  of  machine  is 
arranged  for  steam,  gas  or  oil  engine  drive,  and  as  it  is 
common  practice  with  the  engine 
builder  to  furnish  shaft  and  bearings 
for  the  alternator,  this  type  of  ma- 
chine contains  only  the  stator  and 
rotor  proper. 

Built  as  synchronous  motors,  these 
machines  are  used  mostly  for  direct- 
connected  drive  to  air  and  ammonia 
compressors.  For  machine  ratings 
not  suited  for  engine  drive  one  may 
still  speak  about  the  engine-type 
parts,  which,  as  above  stated,  con- 
sist of  the  stator  and  rotor  proper 
only.  The  weight  of  the  engine-type 
machine,  including  frame  and  rotor 
spider,  to  go  with  the  various  parts 
may  be  estimated  very  closely  from 
Fig.  2.  Here  pounds  per  kva.  is 
plotted  to  kva.  per  pole  for  various 
back  bores  (outside  diameter  of  sta- 
tor punchings.    See  Fig.  4.) 

Bracket-Type  Machines. — T  h  i  s 
type  of  machine  is  built  largely  for 
high  speed  with  small  or  moderate 


FIG.  1 — TWO-BEARING  PEDESTAL  TYPE  FOR  BELT  CONNECTION 

kva.  capacity.  The  bracket-type  machine  contains, 
besides  the  engine-type  parts,  the  bracket-type  parts, 
which  again  consist  of  two  end  brackets  (or  "bonnets") 
containing  the  bearings,  the  shaft  and  two  belt- 
tightener  rails.  The  approximate  weights  of  bracket- 
type  parts,  as  per  Fig.  3,  also  include  main,  or  driv- 
ing, pulley  and  exciter  driving  pulley.  For  the  same 
frame  size,  or  for  machines  built  on  the  same  back , 
bore,  the  bracket-type  parts  remain  approximately  the 
same.  It  is  understood  that  the  shaft  length  and  weight 
will  vary  somewhat  with  different  core  widths,  and 
the  pulleys  with  different  values,  but  for  estimating 
purposes  this   is  not  taken  into  consideration.  ' 

Tiro-Bearing,  Coupled,  Pedestal  Type.  —This  type  oi 
machine  is  built  over  a  wide  range  of  capacities  and 
speeds  and  contains,  besides  the  engine-type  parts,  the 
two-bearing,  coupled,  pedestal-type  parts,  which  con-i  • 
sist  of  base,  shaft,  pedestals,  bearings  and  half  coupling. 
The  weights  of  the  approximate  two-bearing,  coupled, 
pedestal-type  parts,  as  per  Fig.  3,  do  not  include 
coupling  and  remain  constant  for  the  same  frame  size 
or  back  bore.  This  is,  of  course,  again  only  approxi- 
mately correct,  as  both  shaft  and  base  will  vary  some- 
what   in    weight    with    different    core    widths.      For 
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FIG.   2 — NET  WEIGHT  OF  ENGINE-TYPE   MACHINES.      FIG.   3 — WEIGHTS   OF   PARTS  TO 
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ORDEHJ  TO  OBTAIN  APPROXIMATE  TOTAL  WEIGHT  OF  ANY  TYPE 
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estimating    purposes,    however,    it   will    be    found   that 
values  taken  from  Fig.  3  give  a  fair  average. 

Tivo-Bearing,  Belted,  Pedestal   Type. — The  two-bear- 
ing, belted,  pedestal-type  machine  may  include  ratings 
built  in  the  bracket  type,  but  also  machines  of  lower 
speeds  and  somewhat  larger  capacities.     It  will  be  un- 
derstood that  for  the  same  kva.  capacity  the  back  bore 
increases  as  the  speed  decreases,  and  it  will  be  found 
I  that  the  bracket  type  is  limited,  in  addition  to  capacity, 
by   the    back    bore.      This    type    contains,    besides    the 
engine-type  parts,  the  two-bearing,  belted,  pedestal-t>T)e 
[parts,  which  consist  of  base,  shaft,  pedestals,  bearings 
land  two  belt-tightener  rails.     No  pulleys  are  included. 
Three-Bearing,    Belted,    Pedestal-Type. — Where    the 
capacity  and  belt  pull  limit  the  application  of  the  two- 
bearing,  belted,  pedestal-type  machine,  the  three-bear- 
ling,  belted,  pedestal-type  is  employed,  but  this  type  may 
also  embrace  ratings  built  in  the  two-bearing,  belted, 
pedestal-type.    The  weight  of  the  three-bearing,  belted, 
pedestal-type  parts,  as  per  Fig.  3,  includes  shaft,  base, 
hree  pedestals,  three  bearings    (of  which  the   middle 
lie  is  usually  larger  than  the  two  end  bearings)    and 
hiee  belt-tightener  rails.      No  pulleys  ai'e  included. 
The  vertical  type  of  synchronous  machine,  arranged 
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FIG.  4 — DATA  FOR  DETERMINATION  OF  APPROXIMATE  BACK  BORES 

as  a  two-bearing,  coupled,  pedestal-type  machine,  we 
find  from  Fig.  3  that  approximately  7,200  lb.  ( 3,265  kg.) 
has  to  be  added  to  the  weight  of  the  engine-type  parts, 
or  such  a  machine  would  weigh  approximately  16,800 
lb.  (7,620  kg.).  In  this  case  we  find  that  the  "effective" 
material  is  23.8  per  cent  and  the  "non-effective"  mate- 
rial is  76.2  per  cent  of  the  total  net  weight. 

Example  2. — It  is  desired  to  find  the  weight  of  a 
bracket-type  machine  rated  at  100  kva.,  600  r.p.m.  The 
kva.  per  pole  is  100/12,  or  8.35.  Such  a  machine  will 
be  built  on  a  back  bore  of  approximately  40  in.  (100 
cm.).    From  the  40-in.  back-bore  curve  (Fig.  2)  we  find 


FIG.  5 — ASSEMBLY  OF  SYNCHRONOUS  MACHINES  INDICATING  PARTS  REQUIRED  FOR  TOTAL  WEIGHTS 
Left — Bracket  type.     Center — Two-bearing,  pedestal,  coupled  type.      Right — Tliree-bearing,   pedestal,   belted  type. 
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for  direct  connection  to  vertical  waterwhesl  or  pump, 
may  be  built  over  a  very  wide  range  of  kva.  capacities 
'  and  speeds.  Owing  to  the  fact  that  the  construction 
of  the  vertical  parts  varies  considerably  with  the  differ- 
ent manufacturers,  no  attempt  has  been  made  in  this 
article  to  approximate  their  weight.  As  to  performance, 
it  may  be  said  that  because  of  lo\^er  friction  the  effi- 
ciencies of  the  vertical  type  are  slightly  higher  than 
those  of  the  two-bearing  types. 

The  information  given  in  the  various  curves  as  to 
weight  of  effective  and  non-effective  material  will  be 
found  to  be  valuable  as  to  reliable  estimates.  A  few 
examples  demonstrating  their  use: 

Example  1. — It  is  desired  to  find  the  engine-type 
weight  of  a  machine  rated  at  250  kva.,  200  r.p.m.  It 
will  be  found  that  such  a  machine  will  be  built  using 
a  back  bore  of  about  70  in.  (178  cm.).  The  kva. 
per  hole  in  this  instance  is  250  ^-  36,  or  6.95.  This 
value  corresponds,  on  a  70-in.  back-bore  curve,  to  38i 
lb.  (17.46  kg.)  per  kva.  The  weight  of  this  engine- 
type  machine  is,  therefore,  38 i  X  250,  or  9,600  lb. 
(4  3-54  kg.).  From  curves.  Fig.  16  (see  Electrical 
WiRLD,  May  7,  page  1035),  the  net  weight  of  effec- 
tive copper  and  iron  is  4,000  lb.  (1,814  kg.).'  In  case 
of  this  engine-type  machine  the  "effective"  material  is 
41.6  per  cent  and  the  "non-effective"  material  58.4  per 
cent  of  the  total  net  weight. 

To  find  the  total  weight  of  this  same  machine  built 


that  8.35  kva.  per  pole  corresponds  to  29 J  lb.  (13.38 
kg.)  per  kva.,  or  the  engine-type  part  of  this  machine 
will  weigh  approximately  2,900  lb.  (1,315  kg.).  From 
Fig.  3  we  find  that  the  bracket-t>TDe  parts  for  the 
40-in.  back  bore  weigh  approximately  2,100  lb.  (952  kg.). 
Thus,  this  machine,  built  as  a  bracket  type,  will  weigh 
approximately  5,000  lb.  (2,267  kg.). 

From  Fig.  16  (see  Electrical  World,  May  7)  we 
find  net  weight  of  "effective"  iron  and  copper  to  be 
1,360  lb.  (616  kg.).  For  this  bracket-type  machine  the 
"effective"  material  is  27.2  per  cent  and  the  "non- 
effective" material  72.8  per  cent  of  the  total  net  weight. 

Example  3. — It  is  desired  to  find  the  weight  of  a 
three-bearing,  belted,  pedestal-type  alternator  having  a 
capacity  of  500  kva.,  514  r.p.m.  Such  a  machine  would  be 
built  on  a  back  bore  of  approximately  60  in.  (150  cm.). 
The  kva.  per  pole  is  500  -:  14,  or  35.7.  From  Fig.  2  we 
find  that  35.7  kva.  per  pole  corresponds  to  approxi- 
mately 19.2  lb.  (8.65  kg.)  per  kva.  on  the  60-in.  back-bore 
curve.  The  engine-type  part  of  this  machine  weighs, 
therefore,  19.2  X  500,  or  9,600  lb.  (4,354  kg.).  From 
Fig.  3  we  find  that  the  three-bearing,  belted,  pedestal- 
type  parts  for  the  60-in.  back  bore  weigh  approximately 
10,500  lb.  (4,762  kg.).  Thus  such  a  machine  will  weigh 
9,600   +   10,500,   or  20,100  lb.    (9,117  kg.). 

For  this  machine  the  "effective"  material  is  found 
to  be  23.5  per  cent  and  the  "non-effective"  material 
76.5  per  cent  of  the  total  net  weight. 
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The  Rebirth  of  the  Society  for  Electrical 

Development 

William  L.  Goodwin  in  Charge  with  Enthusiastic  Support  of  the 
Directorate — To  Carry  Out  the  Broader  Aims  of  the  Society  Some 
of  His  Plans   for   a   Balanced  Economic  Service  to  the  Industry 

By  EARL  E.  WHITEHORNE 


THE  reoi-ganization  of  the  Society  for  Electrical 
Development  under  the  leadership  of  William 
L.  Goodwin  is  good  news  for  every  man  in  the 
electrical  industry.  For  it  is  more  than  a  re- 
organization. That  alone  might  mean  nothing  more  per- 
haps than  an  assurance  of  more 
activity  or  more  efficiency.  What 
we  have  here  is  the  rebirth  of  an 
idea  that  we  have  all  believed  in 
and  come  to  feel  could  not  be  real- 
ized as  we  had  hoped.  We  have 
the  reopening  of  an  opportunity 
that  may  lead  to  advantages  and 
achievements  that  have  never 
been  enjoyed  before  in  the  elec- 
trical industry.  Moreover,  we 
have  here  an  expression  by  a 
group  of  the  selected  leaders  of 
all  branches  of  the  industry  of  a 
confidence  that  the  time  is  come 
to  go  ahead.  Its  significance 
should  not  be  lost  on  any  one.  It 
is  something  to  think  over  and 
be  glad  about.  It  is  something 
that  concerns  the  individual — 
each  central-station-company 
man  and  contractor,  each  manu- 
facturer, jobber  and  dealer,  each 
engineer  and  each  industrial- 
plant  electrician.  I  believe  that  I 
am  not  overstating  it.  for  I  have 
talked  to  Goodwin.  I  have  talked  to  directors  of  the  so- 
ciety. I  am  tremendously  impressed  with  the  bigness  of 
the  purpose  and  the  broadness  of  the  vision  that  have 
brought  about  this  awakening  of  the  society. 

A  good  many  years  ago — long  before  the  society  actu- 
ally went  to  work  in  1914 — the  idea  began  forming  in 
the  minds  of  some  of  our  most  forward-thinking  men. 
There  has  always  been  a  high  degree  of  mutuality  of 
common  interest  throughout  the  electrical  industry,  but 
a  low  degree  of  actual  interorganization.  Theoretically 
we  have  all  been  electrical  men,  working  together. 
In  reality  we  have  been  jobbers  or  manufacturers  or 
central-station  company  men  or  engineers,  each  a  class 
so  intent  and  busy  in  its  own  affairs  that  there  has 
been  no  one  at  leisure  and  available  to  do  the  many 
kinds  of  work  for  all  of  us  that  could  have  been  done 
and  can  be  done  to  the  great  benefit  of  the  electrical 
industry  at  large. 

It  was  to  assume  and  exercise  this  function  that  the 
society  was  conceived  and  instituted.  It  was  to  provide 
a  medium  through  which  all  classes  of  electrical  men 
might    express    and    co-ordinate    their    principles    and 


WILLIAM   L.  GOODWIN 

Reorganizing  Society  for   Electrical 
Development 


purposes.  It  established  a  common  meeting  place  and 
set  up  a  machinery  for  use  by  all  the  industry  in  the 
working  out  of  conflicting  issues  between  central- 
station  companies,  contractors,  dealers,  jobbers  and 
manufacturers  and  for  the  upbuilding  of  more  harmoni- 
ous and  co-operative  inter-rela- 
tions. It  aimed  to  study  the 
needs  of  all  sections  and  all 
groups.  Its  duty  was  to  serve 
them  all.  But  it  set  up  shop  at 
the  beginning  of  a  difficult  time. 
Difficulties  of  organization  and 
obstacles  which  developed 
through  the  years  of  war  dis 
turbance  have  interfered  in 
many  ways.  Its  woi'k  has  bee? 
restricted  in  the  past  largely  t( 
measures  of  publicity  and  sale;^ 
promotion,  rendered  either 
broadly  in  behalf  of  the  industry 
at  large  or  as  a  personal  service 
to  the  individual  member.  The 
full  original  intent  of  the  found- 
ers has  never  been  really  carried 
out.  The  society  has  never  taken 
its  place  in  the  industry.  I  be- 
lieve that  it  is  going  to  do  so 
now. 

The  men  who  compose  the 
directorate  of  the  Society  for 
Electrical  Development  need  no 
introduction  to  any  branch  of  the  electrical  industry 
and  no  indorsement  or  defense. 

The  central  stations  are  represented  by  John  F.  Gil- 
christ, vice-president  Commonwealth  Edison  Comp:i 
Chicago;  W.  W.  Freeman,  president  Union  Gas  &  Kii„^- 
tric  Company,  Cincinnati;  Charles  L.  Edgar,  president 
Edison  Electric  Illuminating  Company  of  Boston;  J.  E. 
Montague,  vice-president  and  general  manager  of  the 
Niagara  Electric  Service  Corporation,  Niagara  Falls. 
N.  Y. 

The  contractors  are  represented  by  Frank  B.  Adam, 
president  Frank  Adam  Electric  Company,  St.  Lou's; 
George  Weiderman,  George  Weiderman  Electric  Com- 
pany, Brooklyn,  N.  Y. ;  J.  R.  Strong,  president  Tucker 
Electric  ("onstruction  Company,  New  York  City;  A. 
Penn  Denton,  president  Denton  Engineering  &  Con- 
struction Company,  Kansas  City,  Mo. 

The  manufacturers  are  represented  by  A.  W.  Bnii 
ard,  vice-president  General  Electric  Company,  New  Ycrj 
City ;  L.  A.  Osborne,  vice-president  Westinghouse  Ele 
trie  &  Manufacturing  Company,  New  York  City;  W. 
Steele,  vice-president  Benjamin  Electric  Manufacturing 
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Company,  Chicago ;  L.  P.  Sawyer,  chairman  sales  group, 
National  Lamp  Works,  Cleveland,  Ohio. 

The  jobbers  are  represented  by  F.  D.  Van  Winkle. 

Post-Clover  Company,   Cincinnati;   E.  W.   Rockafellow, 

^  general  superintendent  and  sales  manager  Western  Elec- 

"  trie  Company,  New  York  City ;  E.  C.  Graham,  president 

National  Electrical  Supply  Company,  Washington;  Fred 

Bissell,  president  F.  Bissell  Company,  Toledo. 

There  are  also  four  directors  chosen  from  the  indus- 
try at  large.  They  are  Henry  L.  Doherty,  president 
Henry  L.  Doherty  Company,  New  York  City;  J.  Robert 
Crouse,  National  Lamp  Division,  Cleveland;  Charles  W. 
Price,  president  Electrical  Review,  New  York  City; 
James  H.  McGraw,  president  McGraw-Hill  Company, 
Inc.,  New  York  City. 

These  are  the  men  who  are  behind  the  society's  new- 
policy  of  expansion  and  broader  service.  These  are 
the  men  who  believe  that  the  time  is  right  to  go  ahead, 
who  have  voiced  their  confidence  that  the  full  purpose 
of  the  society  can  now  be  achieved  and  have  placed  Mr. 
Lloodwin  in  charge  with  a  free  hand  to  go  ahead  and 
do  the  job.     If  these  men,  representing  what  they  do 

I  in  this  great  industry  of  ours,  believe  that  the  society 
can  now  take  up  its  work  and  make  its  promise  true, 
surely  the  rest  of  us  can  trust  their  judgment  and 
give  full,  confident  support. 
Mr.  Goodwin  himself  needs  no  introduction  anywhere 
in  America  today  to  men  of  the  electrical  industry.  His 
head  first  appeared  above  the  skyline  of  the  electrical 
world  when,  after  making  a  noteworthy  success  of  a 
large  electrical  business  enterprise  in  San  Francisco, 
tie  accomplished  the  harmonious  organization  of  the 
Electrical  interests  of  the  Coast  in  a  working  unity 
that  has  been  a  stimulus  to  the  whole  industry.  Then 
he  came  East,  and  for  the  last  few  years  he  has  been 
tarrying  to  all  parts  of  the  nation  with  a  degree  of 
success  that  has  been  enormously  helpful  and  encour- 
aging the  gospel  of  better  business  methods,  broader 
rommercial  vision  and  more  effective  interorganization 
or  electric  men  both  nationally  and  locally.  He  is 
ecognized  as  the  great  inspirational  leader  in  the  move- 
nent  for  more  efficient  co-ordination  in  the  industry. 

Enlisting  the  Whole  Strength  of  the  Industry 

Mr.  Goodwin  has  undertaken  the  reorganization  and 
(guidance  of  the  society  with  the  most  enthusiastic  sup- 
Iport  of  the  men  who  compose  its  directorate.  But  he 
has  made  it  clear  at  the  outset  that  he  is  not  going 
to  be  content  to  work  alone.  Goodwin's  conception  of 
the  function  of  the  societj'  is  exceedingly  broad  and 
comprehensive.  He  believes  that  the  great  service  to 
be  rendered  is  an  economic  one.  Sales  promotion  is 
but  one  feature.  To  enlist  the  full  strength  of  the  in- 
dustry behind  him,  therefore,  Goodwin  has  pledged  each 
of  his  directors  individually  to  a  very  active  personal 
co-operation,  and  he  means  to  set  the  leaders  actively 
to  work  to  help  in  the  many  valuable  ways  in  which 
they  can  bring  aid.  He  is  also  planning  the  appoint- 
ment of  a  variety  of  advisory  committees  representing 
the  diflferent  groups  of  interests  within  the  industry, 
so  that  the  different  elements  in  the  society's  member- 
ship may  more  freely  express  their  needs  and  opinions 
and  give  direction  to  its  activities  and  service.  In  this 
way  the  society  will  think  and  work  in  more  intimate 
contact,  in  closer  harmony  and  in  truer  co-operation 
with  the  diverse  active  influences  within  the  industry 
than  has  ever  been  possible  before. 

I  believe   from  what  I  know  of  the  men  who  have 


impelled  this  rebirth  of  the  society  and  the  man  to 
whom  has  been  given  its  leadership  that  the  S.  E.  D.  is 
now  going  ahead  in  a  big  way  to  crystallize  and  carry 
out  the  prime  purpose  for  which  such  a  society,  repre- 
senting all  branches  of  the  industry,  is  needed.  Its 
great  field  for  usefulness,  Goodwin  says,  lies  in  the 
direction  of  economic  research  and  service,  and  he  is 
right.  Rather  than  deciding  itself  what  its  precise 
policies  shall  be,  it  should  go  into  the  field  and  find  out 
what  the  engineer  wants  done  and  what  the  jobber 
thinks  is  needed  most. 

Each  branch  of  the  industry  has  its  needs  right 
now,  and  its  desires,  and  for  most  of  them  there  is  no 
machinery  available  with  scope  enough  to  do  the  job 
in  a  broad  way  that  will  affect  not  the  central-station 
company  alone,  not  the  manufacturer  alone,  but  the 
entire  field.  The  industry  wants  more  special  knowl- 
edge on  a  hundred  points,  but  more  than  that  it  wants 
this  knowledge  so  disseminated  that  it  will  influence 
not  one  but  all  the  classes  of  electrical  men  according 
to  the  economic  relationship.  Statistics  locked  up  in  a 
strong  steel  cabinet  are  no  better  than  so  many  drawers 
of  empty  files,  and  it  is  of  no  use  to  know  what  the 
contractor  may  want  if  there  is  no  way  to  bring  into 
his  trade  environment  the  impulse  to  achieve  it.  The 
opportunity  for  sei-vice  is  enormous,  yet  I  believe  that 
the  broad  conception  which  is  now  to  guide  the  society 
is  big  enough  to  carry  the  work  through. 

No  Vagueness  in  the  Plans 

It  is  not  all  vague,  however.  It  is  not  vague  at  all. 
The  new,  wider  vision  of  the  society's  function  has  been 
w'ell  thought  out,  and  there  are  many  definite  things 
which  Mr.  Goodwin  is  going  to  set  about  and  do  at 
once  as  the  new  activities  can  be  organized.  And  they 
are  things  like  these — I  mention  only  a  few  of  the 
outstanding  plans  that  Goodwin  has  outlined  to  me  as 
things  to  be  done  soon: 

A  school  is  to  be  established  for  bond  salesmen,  so 
that  they  can  obtain  the  background  of  the  electrical 
industry  and  be  taught  to  sell  electrical  securities  more 
eagerly  and  successfully. 

A  thrift  league  is  to  be  started  within  the  electrical 
industry,  not  only  to  encourage  saving  but  to  direct 
the  investment  of  these  savings  in  electrical  securities. 
A  responsible  finance  committee  will  be  organized  to 
give  advice. 

A  legal  department  will  be  established  to  watch  the 
activities  of  government  and  state  legislation  as  it 
affects  electrical  men.  This  department  will  inform  the 
industry  as  to  the  drift  of  legislation  in  all  sections 
and  advise  it  how  to  express  approval  or  disapproval 
or  how  to  adapt  itself  to  the  new  ]aws. 

An  expert  statistician  will  be  set  to  work  to  develop 
data  and  statistics  from  government,  financial,  press 
and  other  sources  and  prepare  them  for  actual  prac- 
tical use  by  the  different  branches  of  the  industry, 
interpreted  and  analyzed  for  the  man  who  needs  them 
in  his  business.  These  statistics  will  not  be  merely  filed, 
but  sent  out  for  the  good  that  they  will  do. 

The  problems  of  installment  selling  will  be  studied 
and  a  handbook  prepared  for  the  assistance  of  dealers 
and  central-station  companies,  backed  by  a  service  that 
will  assist  all  members  in  the  financing  of  installment 
contracts  by  placing  them  in  touch  with  the  market  for 
such  paper. 

A  speakers'  bureau  will  be  established  on  a  basis  that 
will  enlist  a  corps  of  speakers  who  will  be   available 
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whenever  an  opportunity  arises  to  present  the  message 
of  the  electrical  industry  to  an  audience  of  whatever 
sort.  Thus  our  story  will  be  more  effectively  told  to 
chambers  of  commerce  and  all  the  other  bodies  through- 
out the  country  whose  interest  and  appreciation  can  be 
made  so  valuable.  Skeleton  speeches  will  be  prepared 
for  the  personal  use  of  members  for  any  kind  of 
occasion  for  which  an  address  may  be  needed. 

Regional  committees  for  the  guidance  of  public  opin- 
ion will  be  formed  among  the  business  men  of  cities 
and  town.s — men  who  are  not  in  the  electrical  industry 
them.selves  but  who  appreciate  the  civic  value  of  elec- 
tricity and  its  influence  in  every  industry.  These  men 
can  and  will  bring  tremendous  support  if  they  are  so 
organized. 

A  correspondence  school  will  be  established  to  provide 
courses  for  a  broad  variety  of  subjects  that  will  train 
men  for  different  jobs  in  all  branches  of  the  industry. 

A  contact  will  be  built  up  with  universities  and  col- 
leges that  will  influence  the  electrical  education  offered 
to  the  young  men  of  this  country.  The  industry  needs 
more  than  specially  educated  engineers.  It  needs 
trained  business  men  as  well,  and  the  society  can  help 
toward  this. 

Careful  trade  surveys  will  be  made  as  they  are 
needed  for  the  service  of  any  group  in  the  electrical 
business,  and  trade  data  will  be  maintained  available 
to  members  in  times  of  emergency. 

A  representative  of  the  society  will  be  stationed  in 
Washington  to  keep  in  touch  with  the  work  of  the  dif- 
ferent government  departments,  so  that  the  electrical 
industry  may  know  in  detail  what  is  being  developed 
there  of  value  to  it  and  how  to  utilize  the  information. 

Good-will  publicity  campaigns  will  be  conducted  as 
needed  by  the  different  branches  of  the  industry,  and 
the  present  service  of  co-operation  with  popular  mag- 
azines and  trade  journals  will  be  continued  and  ex- 
panded. 

The  publication  of  a  series  of  handbooks  on  various 
subjects  that  are  not  at  present  adequately  supported 
by  printed  data  is  planned,  as  well  as  a  sensible  program 
of  other  published  selling  helps,  produced  as  required. 

These  are  but  a  few  of  the  ideas  around  which  the 
reorganization  of  the  Society  for  Electrical  Development 
is  revolving,  but  they  indicate  the  breadth  of  the  view 
that  is  being  taken  and  promise  an  economic  service  to 
the  entire  industry  that  will  be  of  actual  practical 
assistance  in  the  day's  work  to  electrical  men  of  every 
class.  At  the  same  time  it  has  been  decided  to  reduce 
the  dues  of  the  society  in  all  classes  in  accordance  with 
a  new  scale  that  in  some  cases  will  mean  a  cut  of 
as  much  as  50  per  cent  and  to  increase  its  member- 
ship so  that  it  shall  be  truly  national  in  distribution 
and  comprehensive  in  its  character.  The  basis  of  reck- 
oning the  annual  amount  of  dues  will  be  accurately 
adjusted,  and  the  finances  of  the  society  will  unques- 
tionably be  greatly  strengthened. 

In  short,  we  are  to  have  more  than  a  reorganization. 
It  is  in  truth  a  rebirth  of  the  big  idea,  the  broad 
basic  conception  of  the  Society  for  Electrical  Develop- 
ment, which  all  men  hailed  as  good  when  it  was 
launched  seven  years  ago.  In  the  best  judgment  of  our 
industiy  the  time  is  now  right  to  go  on  and  make  the 
dream  come  true.  Mr.  Goodwin  has  been  given  the 
job  to  do,  and  under  his  leadership  we,  the  members, 
have  our  opportunity  at  hand.  It  is  our  .society,  and  it 
is  up  to  us  to  give  Goodwin  the  power  in  support  that 
will  achieve  these  things  he  is  undertaking. 


Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Development  of  Bavarian  Water  Powers 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  Bavarian  authorities  are  making  great 
efforts  to  develop  the  water  power  of  the  country  on  a 
large  scale.  The  big  power  stations  at  Walchensee  and 
the  Isar  have  already  issued  bonds  to  the  amount  of  500,- 
000,000  marks  in  order  to  be  able  to  meet  all  demands, 
and  a  new  company  styled  the  Bavarian  Works,  capital- 
ized at  100,000.000  marks,  is  now  issuing  bonds  to  the 
amount  of  300,000,000  marks.  The  chief  object  is  to 
link  up  the  large  hydraulic  power  stations  of  the  country 
by  high-tension  lines  with  the  principal  consuming  dis- 
tricts. For  this  purpose  a  100,000-volt  trunk  line  will 
be  constructed  over  a  length  of  about  1,000  km.  extend- 
ing over  a  large  part  of  Bavaria  and  the   Palatinate. 

The  cost  of  construction  of  the  Bavarian  Works, 
including  the  100,000-volt  transformers,  the  switch 
station  at  Walchensee  and  the  erection  of  twelve  central 
transformer  stations,  is  estimated  at  about  450,000,000 
marks.  It  is  expected  that  it  will  be  possible  to  deliver 
at  least  200,000,000  kw.-hr.  per  year,  which  by  and  by 
will  be  raised  to  1,000,000.000  kw.-hr.  The  entire  plant , 
is  to  be  ready  for  work  in  the  autumn  of  1923. 

Henry  L.  Geissel. 

Beaurivage  Thoune,  Switzerland. 


Load  Characteristics  of  Wired  Radio 

To  the  Editor  of  the  Electrical  World  : 

Sir:  In  the  March,  1921,  issue  of  the  Journal  of  the\ 
Franklin  Institute  there  appeared  a  paper  under  the] 
title  of  "Guided  Wave  Telephony,"  by  Prof.  Charles  A. 
Culver.  In  that  paper  Professor  Culver  outlines  in  a 
very  interesting  manner  the  recent  progress  in  this  new 
art  and  discloses  the  results  of  some  of  his  own  valuable 
researches. 

In  the  portion  of  the  paper,  however,  which  deals  with 
the  high-frequency  characteristics  of  the  line  certain 
statements  are  made  which  are  not  entirely  correct  and 
to  which  exception  is  hereby  taken.  Reference  is  made 
particularly  to  the  second  paragraph,  page  317,  where  it 
is  stated  that  "One  of  the  first  factors  which  commands 
one's  attention  is  the  fact  that  in  high-frequency  work 
a  physical  line  acts  as  a  lumped  capacity."  This  may  or 
may  not  be  the  case.  As  may  be  deduced  from  the  theory 
of  transmission  lines,  and  as  has  been  shown  experi- 
mentally by  the  writer  [Journal  of  the  Franklin  Insti- 
tute, Vol.  191,  p.  23,  January,  1921)  a  pair  of  telephone 
lines  of  normal  spacing  or  one  line  with  ground  return, 
as  the  case  may  be,  as  an  electrical  load,  will  function 
as  an  impedance,  whose  reactive  component  will  have  the 
properties  of  an  inductance  or  a  capacity  depending 
upon  the  frequency  of  the  impressed  emf.  If  the  length 
of  line  is  such  that  reflections  from  the  distant  end  are 
reduced  in  amplitude  to  such  an  extent  that  they  are 
inappreciable  in  their  effect  when  they  reach  the  trans- 
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mitter,  it  is  quite  true  that  the  condition  of  the  terminal 
apparatus  which  yields  resonance  for  a  particular  fre- 
quency is  not  affected  by  what  takes  place  at  the  distant 
terminus.  This  effective  length  of  line  is  determined  by 
the  physical  line  conditions  and  by  the  frequency.  For 
very  high  frequencies,  of  the  order  of  500,000  cycles 
per  second,  for  which  there  are  a  great  number  of  wave 
developments  along  the  lines,  it  may  be  relatively 
short — i.e.,  a  change  in  line  conditions  within  a  few 
wave  lengths  of  the  terminal  apparatus  is  not  felt 
therein.  With  decreasing  frequency  the  effective  line 
length  increases   until  at  the  very  low   frequencies   it 

'  will  be  of  the  same  order  as  the  actual  physical  length 

'  of  line. 

'  Under  resonant  operating  conditions,  by  "tuning  of 
the  line,"  both  at  the  transmitting  and  receiving 
terminal,  is  meant  the  neutralization  of  the  inductive  or 
capacitative  reactance  of  the  line  load  impedance, 
together  with  whatever  reactance  of  either  type  there 
is  included  in  the  local  circuit  in  series  with  the  line,  so 
that  this  entire  circuit  behaves  as  a  resistance  at  the 
resonant  frequency. 

It  would  appear  therefore  that  Professor  Culver's 
later  criticism  of  General  Squier's  original  findings  as 
to  the  variation  in  the  load  characteristics  of  the  line  is 
unfounded,  and  that  such  a  variation  may  exist,  indeed 
should  exist.  R.  D.  Duncan, 

Washington,  D.  C.  Radio  Engineer. 
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Preservation  of  Laboratory  Mirrors 

the  Editor  of  the  Electrical  World: 
Sir:    About  eight  years  ago  the  writer  contributed 
the  Electrical  World  a  little  account  of  the  prac- 

ca!  use  of  lacquer  in  preserving  laboratory  mirrors 
silvered  on  the  face.  It  was  found  that  the  highest 
grade  of  collodion  lacquer  used  for  preserving  silvered 
vare,  when  diluted  with  five  to  seven  volumes  of  the 
'    h inner"  provided  for  it,  gave  a  coating  which  pre- 

•  rved  the  integrity  of  the  silver  surface  against  tar- 
i.  sh  for  a  considerable  time.  The  paper  referred  to 
may  be  consulted  for  the  details  of  the  process,  to 
which  it  may  be  added  that  it  has  been  found  at  the 
Harvard  Observatory,  where  the  process  has  been  in 
'i?e  ever  since  the  writer  tried  the  first  coating  in  1913, 
;Mat  pure  amyl-acetate  works  rather  better  than  the 
■  'hiniter"  just  now  obtainable,  the  dilution  being  car- 
ri3d  to  about  the  same  point.  It  was  found  in  the 
elrly  experiments  that  the  coating  held  up  for  some 
laonths  for  a  fairly  good  reflecting  power  even  in  the 
ciise  of  a  mirror  stored  in  a  damp  and  dusty  cellar. 

A  few  days  ago  the  writer  found  and  took  out  of  his 
desk  a  mirror  which  had  been  thus  silvered  very  nearly 
ejght  years  ago,  some  time  in  the  fall  of  1913,  and  since 
it  looked  pretty  well  it  was  thought  worth  while  actu- 
ally to  measure  the  reflection  coefliicient.  This  turned 
out  to  be  0.70,  a  remarkable  evidence  of  the  practical 
endurance  of  the  lacquering  when  kept  dry.  This  par- 
ticular mirror  never  had  an  especially  high  polish,  prob- 
ably not  more  than  0.85  when  fresh,  less  probably  4 
per  cent  for  the  lacquer.  The  lacquered  surface  was  so 
binder  at  this  time  that  brushing  off  the  dust  with  the 
i?  iftest  lens  paper  produced  scratches  on  the  lacquer. 
Even  a  camel's-hair  brush  had  to  be  used  with  great 
caution,  the  surface  being  almost  powdery  when  touched. 
I'  <  evident,  however,  that  the  lacquering  is  remarkably 
able  if  the  mirror  is  kept  dry  and  let  alone,  to  pre- 


v.' Mt  abrasion  of  the  surface. 
I'oston,  Mass. 


Louis  Bell, 
Consulting  Engineer. 


Mailing  tlie  Partnersiiip  Between  Utilities  and 
Consumers  a  Harmonious  One 

To  the  Editor  of  the  Electrical  World: 

Sir:  It  is  coming  to  be  generally  recognized  that  the 
consumer  of  electrical  energy  is  in  reality  a  partner  of 
the  electric  light  and  power  company.  Where  proper 
relations  are  maintained  between  the  utilities  and  the 
consumers  the  industrial  development  of  the  community 
usually  follows,  and,  on  the  other  hand,  it  is  hardly  pos- 
sible for  a  community — especially  an  industrial  com- 
munity— to  grow  and  prosper  unless  good  electric  serv- 
ice is  one  of  its  assets.  Almost  every  community  hopes 
for  ultimate  industrial  development,  and  the  electric 
service  company  affords  the  means  to  bring  this  about. 
If  the  utility  and  the  public  are  in  step  and  proper 
mutual  support  is  given  industrial  development  is  bound 
to  result. 

It  is  unfortunate,  then,  that  this  virtual  partnership 
is  so  often  an  inharmonious  one.  At  the  present  time 
the  attitude  of  the  public  toward  the  utilities  is  in  many 
cases  anything  but  friendly,  and  the  electric  light  and 
power  company  shares  in  the  hostility.  The  reason  is 
very  largely  one  of  dollars  and  cents.  Hard  times  have 
come,  the  people  are  forced  to  practice  economy  again 
as  they  did  in  pre-war  times,  wages  are  being  reduced, 
commodity  prices  are  falling,  and  consumers  ask  im- 
patiently why  power  and  light  bills  are  not  reduced  in 
proportion.  The  answer,  of  course,  is  simple,  but  multi- 
tudes do  not  know  it.  They  do  not  understand  that 
while  wholesalers  and  retailers  of  commodities  were 
able  to  increase  their  prices  and  maintain  their  profits 
during  the  period  of  inflation  and  have  been  as  a  con- 
sequence in  a  position  to  reprice  their  stocks,  take 
their  loss  and  resume  their  trade  on  the  present  mar- 
ket, the  utilities,  which  have  been  struggling  in  the 
last  few  years  against  the  abnormal  price  of  fuel,  labor 
and  materials — most  of  them  failing  to  make  any  profit 
in  the  period  when  manufacturers  and  retailers  reaped 
such  harvests — did  not  get  relief  until  they  had  carried 
the  burden  so  long  that  the  increased  rates  were  too 
late  to  produce  immediate  results. 

The  consumer  expects  his  bills  for  electrical  energy 
to  be  reduced  at  once  to  the  pre-war  rates,  overlooking 
the  fact  that  the  companies  have  permanently  increased 
their  investment  owing  to  the  extended  period  of  high- 
priced  materials  and  in  many  cases  are  still  carrying 
the  burden  of  excessive  fuel  costs  where  long-term  con- 
tracts have  been  entered  into.  This  is  the  fact  that 
should  be  brought  home  to  the  consumer.  A  cam- 
paign of  publicity  which  will  accomplish  this  end  should 
be  of  wondei-ful  help  to  public  service  companies.  When 
the  facts  are  explained  every  fair-minded  customer 
will  give  the  service  companies  credit  for  the  fight 
they  made  to  maintain,  by  efficient  operation,  a  sem- 
blance of  balance  between  deci-eased  earnings  and  the 
rising  production  costs  in  their  efforts  to  avoid  the  neces- 
sity of  rate  increases.  The  net  results  of  the  efficiency 
methods  practiced  in  the  last  two  or  three  years  will 
ultimately  benefit  every  consumer,  for  when  fuel,  labor 
and  materials  have  once  more  reached  normal  levels  the 
efficient  methods  introduced  will  remain  in  effect  and  will 
play  their  part  in  future  rate  reductions.  This  result 
cannot  be  attained  at  once,  but  if  the  customers  can  be 
convinced  of  the  soundness  of  such  reasoning,  good 
public  relations — that  is,  a  harmonious  partnership — 
will  ensue.  E.  B.  Neiswanger, 

American  Fuel  Corporation,  President. 

Dallas,  Tex. 


^^ 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Fire  Prevention  in  Electrical  Stations 

FIRES  due  to  ordinary  causes  are  entirely  unneces- 
sary in  buildings  devoted  to  the  generation  and  dis- 
tribution of  electricity.  Fires  due  to  the  breakdown 
of  the  insulation  of  electrical  apparatus  and  conductors 
may  be  kept  at  a  minimum  by  frequent  and  thorough 
inspection  and  by  prompt  attention  to  small  repairs  and 
incipient  weaknesses. 

In  the  generating  plant  or  substation  no  large  stock 
of  inflammable  material  should  be  kept  on  hand,  and 
thei'e  is  no  excuse  for  the  accumulation  of  dirt  and 
rubbish  in  corners  and  obscure  places,  nor  for  gasoline, 
oil,  paint  or  other  specially  inflammable  substances  in 
lockers  and  tool  closets.  Dirty,  oil-soaked  wiping  rags 
should  not  be  kept,  even  in  an  approved  waste  can.  If 
there  are  no  facilities  for  washing  them,  they  should 
be  burned  as  soon  as  they  are  unfit  for  further  use.  Oil 
siphoning  from  transformer  leads  or  dropping  from 
switch  cans  should  be  caught  in  metal  cans,  and  these 
should  be  emptied  daily.  Packing  material,  paper  and 
the  like  should  be  promptly  removed  from  the  station 
and  kept  in  a  safe,  isolated  place  or  destroyed.  Waste 
cans  and  containers  of  other  inflammable  material 
should  be  kept  away  from  electrical  apparatus,  espe- 
cially from  rotary  converters,  which  are  likely  to  flash 
over  and  throw  sparks. 

All  gasoline,  with  the  exception  of  one  gallon  in  a 
standard  self-closing  safety  can,  should  be  stored  out- 
side. No  automobiles  or  motorcycles  should  be  kept 
in  any  of  the  station  buildings  under  any  circumstances. 

Slack  housekeeping  has  been  the  cause  of  many  fires, 
to  say  nothing  of  its  detrimental  effect  upon  the  ap- 
paratus and  the  service  in  general  and  the  morale  of  the 
operators.  A  neat,  clean  station  is  virtually  immune 
from  ordinary  fires,  and  its  electrical  fires  will  be  few 
in  number  and  will  rarely  damage  anything  outside  the 
apparatus  in  which  the  breakdown  occurs. 

Fire  doors  must  be  kept  in  working  order  at  all  times. 
They  are  hung  on  rollers  on  a  slanting  track,  with  a 
weight  and  a  cotton  rope  to  hold  them  open,  the  weight 
being  just  enough  to  keep  the  door  from  closing.  If 
there  is  a  fire  and  the  rope  burns  off,  the  properly  ad- 
justed door  will  close  itself.  The  best  modern  practice 
is  to  attach  the  rope  to  the  door  with  a  fusible  link  of 
very  soft  solder.  This  will  melt  if  the  heat  becomes 
great,  even  though  there  is  no  flame  present  to  burn 
the  rope,  and  the  properly  adjusted  door  will  close. 
Wire  rope  or  chain  should  never  be  used  to  hold  the 
weight  on  a  standard  fire  door.  The  door  should  be 
tested  at  least  once  a  week.  In  case  a  building  is  left 
without  an  attendant,  all  fire  doors  should  be  closed. 

Oil  should  he  stored  in  an  outside  detached  fireproof 
building.  This  building  should  be  isolated  from  inflam- 
mable material.  Windows,  if  there  are  any,  should  be 
of  wire  glass  in  metal  frames.  Electric  lights  should 
be  wired  in  standard  conduit,  and  no  extension  cord 
should  be  used.     In  some  stations  a  concrete  oil  room 


is  built  in  the  station  building.  A  heavy  steel  door  on 
hinges  and  with  a  heavy  latch  is  provided  to  close  the 
room.  This  door  should  be  self-closing,  and  the  weight 
should  be  suspended  with  wire  rope  or  chain  and  kept 
free  of  obstructions.  Smoking  should  not  be  permitted 
under  any  circumstances  in  the  oil  room  nor  outside 
close  to  its  entrance. 

Storage  batteries  are  a  fire  hazard  in  that  they  give 
off  an  inflammable,  explosive  gas  when  charging.  Care 
must  be  exercised  not  to  use  a  blowtorch,  candle  or  other 
open  flame  in  the  vicinity  of  the  battery,  especially  dur- 
ing the  charging  process.  Smoking  should  not  be  per- 
mitted in  the  section  where  the  battery  is  placed. 
Consumers'  Power  Company,  H.  J.  Burton. 

Jackson,  Mich. 


Periodic  Inspection  of  Services 
Pays  for  Itself 

To  DETECT  the  reason  for  losses  either  from  theft 
of  energy  or  otherwise  at  consumers'  services,  peri- 
odic inspection  of  every  service  from  the  pole  to  the 
service  side  of  the  watt-hour  meter  is  made  by  some 
companies. 

For  these  inspections  the  card  shown  here  was  de- 


SERVICE  INSPECTION 


Address . 
Name  


Folio  No.  - 
-Co.  No.  _ 
.  Cir.  No.  _ 


Classification  - 
Meter  Mfg. 


Light 
Power 
-Heat    HP.  Conn.. 


-Type  - 


Wire. 


Phase. 


Dial 
-  Const. 


.  Amps.  - 


_No.  of  Motors , 
Volts 


.Mfg.  No.. 


Primary 
.  Secondary 


Location  of  Meter 

Distance  from  entrance  of  Bldg.  to  meter 

Conduit Open .Size  of  wire  . 


feet 

-B.  &  S. 


No.  of  circuits  in  house Is  Tiansformer  secondary  grounded  ?_ 

Service  wires  from  pole  No Length Size 


Conditions  of  wires  from  entrance  to  meter. 


Will  customer's  wiring  pass  underwriters'  inspection?. 

If  not,  why? 

Remarks : 


Date  . 


,  Signed  . 


.  Inspector 


CQNDITION    OF   SERVICE   FROM   POLE   THROUGH    METER  RECORDED 
ON  THIS  CARD 

vised  by  the  writer.  Every  such  inspection  has  dis- 
closed enough  theft  of  energy  and  defective  meter 
conditions  to  warrant  easily  the  expense  of  the  inspec- 
tion. Moreover,  the  conditions  revealed  have  justified 
the  constant  attention  of  at  least  one  man  to  follow  up 
the  many  cases  that  require  careful  scrutiny. 
Henry  L.  Doherty  &  Co.,  Theodore  H.  Rice, 

New  York,  N.  Y.  Operating  Department. 

166 


May  21,  1921 


ELECTRICAL     WORLD 


1167 


Curves  Which  Help  Management  in 
Estimating  Cost  of  Jobs 

CURVES  which  show  the  variation  between  the  esti- 
mated and  actual  cost  of  work  have  proved  valuable 
to  the  distribution  department  of  the  Worcester  (Mass.) 
Electric  Light  Company.  Besides  showing  the  varia- 
tions above  and  below  100  per  cent  in  the  cost,  the  chart 
also  shows  the  number  of  orders  completed  per  week 


Mar.       Apr.      May     Jun£   July      Aug.      Sept      Oct. 


Nov. 


MANAGEMENT  OF  DISTRIBUTION    DEPARTMENT   IS    HELPED   BY 

THESE  CURVES,  SHOWING  VARIATION  BETWEEN 

ESTIMATED  AND  ACTUAL   COSTS 

(1)  Ratio  of  actual  to  estimated  cost.  (This  does  not  include 
orders  shown  by  (3),  the  cost  of  which  fell  outside  of  limits  of 
50  per  cent  to  200  per  cent  of  the  estimated  cost.)  (2)  Number 
of  work  orders  completed  per  week.  (3)  Number  of  work  orders 
on  which  the  cost  fell  outside  of  the  limits  of  50  per  cent  to  200 
per  cent  of  the  estimated  cost. 

and  the  number  of  jobs  for  which  the  cost  ran  outside 
of  the  limits  of  50  to  200  per  cent  of  the  estimates.  The 
reasons  for  these  variations  are  usually  changes  in  job 
requirements.  The  curves  are  plotted  from  the  weekly 
records.  They  are  an  excellent  check  on  the  accuracy 
of  estimates  and  a  help  in  making  future  estimates. 

This  company  uses  similar  curves  for  many  other 
purposes.  Some  of  these  have  already  been  described 
in  the  Electrical  World  during  the  last  few  weeks 
and  others  will  be  described  in  future  issues. 

George  W.  Hardy, 
Superintendent. 
Worcester  Electric  Light  Company, 

Worcester,  Mass. 


Pushing  a  Large  Cable  Through  a 
Long  Duct 

WHILE  pulling  some  cable  3  in.  in  diameter  in  the 
street  ducts  in  Buffalo,  N.  Y.,  the  cable  grip 
broke  several  times  before  the  job  was  completed. 
Instead  of  pulling  the  cable  back  to  the  feeding-in  man- 
hole, it  was  pushed  the  remaining  distance  through  the 
duct.  This  was  accomplished  by  rodding  a  parallel 
duct  and  running  the  pulling  rope  through  this  duct. 
Then  a  laced  side  grip  was  attached  to  the  cable  at 
the  feeding-in  manhole  and  the  rope  was  pulled  at  the 
other  end  by  means  of  a  winch.  This  pushed  the  cable 
through  the  duct.  In  doing  this  the  cable  was  braced 
carefully  at  the  side  grip  to  prevent  buckling.  The 
grip  was  attached  1 1  ft.  from  the  entrance  of  the  duel, 
and  this  length  was  pulled.  Then  the  grip  was  changed 
and  a  short  length  was  pulled  again,  and  so  on.  Sev- 
eral cables  were  pushed  through  the  duct  in  this  manner 


from  20  ft.  to  175  ft.  One  section  of  350,000-circ.mil, 
three-conductor,  lead-jacketed  cable  about  3  in.  in  diam- 
eter and  440  ft.  long,  was  pushed  175  ft. 

To  furnish  the  power  for  pulling  the  cable  a  winch 
using  a  Ford  engine  was  employed.  This  winch  was 
described  in  the  Electrical  World  for  Jan.  31,  1920, 
on  page  272.  The  Buffalo  General  Electric  Company 
has  pulled  nearly  300,000  ft.  of  cable  with  this  winch 
and  finds  its  operation  ver>'  satisfactory. 

William  Hemphill, 
Assistant  Superintendent  of  Distribution. 
Buffalo   General   Electric    Company, 

Buffalo,  N.  Y.      

Compressed  Air  Proves  Its  Use  in  Fishing 
Through  Long  Conduit 

IN  AN  installation  of  street  lights  in  southern  Cali- 
fornia where  the  runs  between  outlets  was  generally 
300  ft.  and  often  as  much  as  450  ft.  it  was  impracticable 
to  use  the  usual  means  of  fishing  the  wire  through  the 
conduit.  Compressed  air,  however,  proved  available, 
and  a  small  air  compressor  driven  by  a  gasoline  engine 
was  used  to  supply  it.  This  engine  was  set  on  a  hand 
truck  and  employed  in  connection  with  a  storage  tank 
similar  to  those  commonly  found  in  rural  garages.  A 
pneumatic  fishing  machine  was  used  with  a  special  cord 
consisting  of  extra-heavy  fish  line.  In  addition  to  the 
ease  of  operation,  this  method  had  the  advantage  that 
all  dirt  and  foreign  matter  were  blown  out  of  the  con- 
duit. N.  B.  Hinson, 

Engineer  of  Distribution. 
Southern  California  Edison  Company, 
Los  Angeles,  Cal. 


System  Neutral  as  Return  Decreases 
Series  Lighting  Cost 

A  GROUNDED  neutral  installed  for  common  use  of 
the  4,000-volt  primary  and  115/230-volt  second- 
ary systems  of  the  Minneapolis  General  Electric 
Company  is  now  being  used  as  a  return  for  the  direct- 
current  series  magnetite  street-lighting  system  in  Min- 
neapolis. On  the  circuits  that  have  been  changed  over 
the  number  of  trouble  cells  has  been  reduced  by  75 
per  cent,  and  when  all  the  circuits  in  the  city  have 
been  cut  over  to  the  grounded  neutral  system  about  250 
miles  of  No.  6  weatherproof  wire  formerly  used  as  return 
conductors  for  the  lighting  system  will  be  made  avail- 
able for  additional  lighting  or  distribution  circuits  or 
for  other  purposes. 

Where  additional  lighting  circuits  are  required  the 
change  makes  two  circuits  available  where  there  was 
one  before.  For  example,  one  No.  6  duplex  7,500-volt 
lead-covered  underground  cable  supplied  a  district  3 
miles  from  the  station.  When  an  additional  circuit  was 
required  the  cost  of  a  new  cable  was  saved  by  using 
the  grounded-neutral  system  for  the  return  and  employ- 
ing both  wires  of  the  duplex  cable  as  outgoing  feeders. 

With  the  individual  metallic  return  a  ground  near 
the  station  often  caused  tree  grounds  at  the  distant 
end  of  the  line,  but  with  the  system  as  now  connected 
the  voltage  to  ground  is  a  minimum  at  the  end  of  a  line 
where  trees  usually  give  the  most  trouble. 

S.  B.  Hood, 
Superintendent  of  Distribution. 
Minneapolis   General   Electric  Company, 

Minneapolis,  Minn. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


l2"Pulh 


Diunpness  Causes  Burned-Out  Motor 
Coils  and  Belt  Slippage 

DAMPNESS  caused  much  trouble  in  the  form  of 
belt  slippage  and  burning  out  of  motor  coils  on 
an  extractor  drive  in  an  Eastern  textile  plant.  By 
raising  the  motors  from  the  floor  and  using  a  larger 

driving  pulley  at  the  floor  the 
trouble  was  done  away  with. 
The  motors  were  rated  at  10 
hp.,  1,200  r.p.m.  They  were 
mounted  on  a  concrete  founda- 
tion on  the  floor  at  the  base 
of  the  extractor,  driving  with 
a  quarter-turn  belt  direct  to 
the  extractor  vertical  shaft, 
with  a  7-in.  pulley  on  the 
motor  and  a  12-in.  pulley  on 
the  extractor.  The  trouble 
was  overcome  by  erecting  a 
2-in.  pipe  framework  as  shown 
in  the  drawing  and  covering 
it  with  2-in.  plank.  The  motor 
was  placed  on  the  platform 
and  a  countershaft  erected  on 
hangers  on  the  floor  beneath. 
A  900-r.p.m.  motor  was  sub- 
stituted for  the  1,200-r.p.m. 
motor,  with  a  12-in.  pulley  on  the  motor  driving  to  a 
15-in.  pulley  on  the  countershaft  and  a  12-in.  pulley  on 
the  countershaft  with  a  quarter-turn  belt  to  the  12-in. 
pulley  on  the  extractor.  No  trouble  from  slippage  or 
burned  coils  was  experienced  after  the  change. 
Amsterdam,  N.  Y.  ARTHUR  R.  McDonald. 


Plan  at  A-A 


STAND  FOR  HOLDING  MOTOR 
OFF  DAMP  FLOOR 


Careful  Inspection  of  Compensator 
Insures  Good  Operation 

A  STARTING  compensator  needs  to  have  careful 
attention  paid  to  certain  parts  if  it  is  to  be  kept 
operating  properly.  The  inspector  should  see  that  the 
contacts  and  fingers  are  in  good  condition.  A  starter 
may  make  good  contact  on  the  starting  side  and  yet 
fail  to  connect  all  the  fingers  on  the  running  side,  owing 
to  one  or  more  of  them  being  burned  short.  These 
fingers  can  sometimes  be  bent  so  as  to  make  contact 
for  a  short  while,  but  for  sure  operation  new  ones 
should  be  put  in  and  adjusted  so  that  they  will  not  get 
caught  accidentally. 

'The  low-voltage  release  and  the  overload  relays  should 
be  tested  frequently,  care  being  taken  not  to  shut 
down  the  motor.  The  adjusting  nuts  under  the  core 
of  the  relay  magnet  may  have  become  loosened  and 
have  changed  their  position,  thereby  allowing  the  core 
to  lift  too  high  and  get  wedged  tightly.  The  tripping 
lever  may  engage  too  far  at  running  position  and  fail 
to  trip  when  the  power  goes  off.     The   remedy   is  to 


set  the  core  imts  for  the  shortest  trip.  If  the  insulat- 
ing oil  in  the  starter  case  is  low,  have  it  brought  up 
to  the  proper  level  so  that  all  arcing  will  be  fully 
submerged.  Where  a  starter  is  exposed  to  the  weather 
water  is  liable  to  get  into  it  and  run  down  to  the  bot- 
tom of  the  oil  case,  thus  allowing  the  fingers  to  break 
contact  in  water  instead  of  in  oil.  On  440-volt  lines 
this  water  is  liable  to  cause  a  bad  ground  and  can  be 
detected  by  a  loud  boiling  sound  in  the  oil  case  when 
the  current  is  on.  If  a  motor  fails  to  start  with  a  fair 
load,  the  taps  should  be  changed  to  the  next  highest 
connections. 

The  overload  relays  should  not  be  set  for  more  than 
50  per  cent  above  the  normal  motor  rating,  as  an 
excess  of  starting  current  for  a  few  seconds  can  be 
prevented  from  opening  the  circuit  by  timing  the 
plunger  in  the  relay  oil  cup.  The  oil  cups  under  the 
overload  relays  often  loosen  and  even  drop  off.  The 
small  set  screw  which  regulates  the  current  limit  may 
become  loosened  and  change  the  adjustment,  which 
will  alter  the  degree  of  overload  before  the  circuit  opens 
automatically.  H.  S.  Rich. 

East  Berlin,  Conn. 


Revolving  Box  for  Prolonging  Life  of 
Edison  Cells 

OFTEN  an  old  Edison  cell  which  gives  a  low  or  a 
reversed  voltage  reading  may  be  brought  back  to 
normal  by  shaking  it  to  loosen  all  detached  material 
from  between  the  plates.  For  the  purpose  of  shaking 
such  cells  a  revolving  box  driven  by  a  motor  has  been 
constructed  in  the  battery-repair  department  of  the 
American  Railway  Express  Company,  New  Yoi'k.  This 
box  is  made  of  A -in.  wood  stock,  large  enough  to  accom- 
modate the  largest  tray  used  with  Edison  batteries.  On 
the  outside  of  the  ends  of  the  box  are  flanges  holding 
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BOX  FOR  TURNING  EDISON  CELLS  TO  PROLONG  THEIR  LIFE 

two  shafts  which  are  supported  in  hangers  bolted  to 
the  floor.  On  one  of  the  shafts  is  a  pulley  through 
which  the  box  is  driven  by  a  belt  from  a  motor. 

When  treating  a  cell  half  the  solution  is  poured  out, 
all  the  cells  are  placed  in  a  tray  which  is  set  inside  the 
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box,  and  short  wooden  pieces  are  laid  across  the  top  of 
the  tray.  On  these  are  laid  two  pipes  extending  the 
length  of  the  box  on  each  side  of  the  tray.  The  pipes 
are  inserted  in  hooks  made  of  §-in.  iron  and  extending 
through  four  holes  in  the  bottom  of  the  box.  The 
lower  ends  of  these  hooks  are  threaded  to  receive  large 
wing-nuts  which  are  screwed  tight  underneath  the  box, 
thus  securing  the  tray  firmly  in  place.  The  box  is 
then  revolved  for  about  ten  minutes  at  a  speed  of  about 
fifty  revolutions  per  minute. 

After  this  the  tray  is  removed  from  the  box,  the  elec- 
trolyte is  poured  out  and  Edison  renewal  solution  is 
immediately  put  into  the  cells.  Such  treatment  will  very 
often  wash  out  and  loosen  the  material  which  has  short- 
circuited  the  plates  and  thus  put  the  old  battery  back 
into  good  condition.  Fred  A.  Reibert, 

Foreman  Battery  Repair  Department. 
American  Railway  Expi'ess  Company. 

New  York,  N.  Y. 


Emergency  Starting  Switch  for 


Slip 


Ring  Motor 


IN  AN  emergency,  when  the  usual  starting  device  is 
not  available  for  a  polyphase  slip-ring  motor,  a  two- 
pole  switch  with  an  improvised  resistor  will  be  entirely 
satisfactory  as  a  starting  device.  This  would  not  be 
recommended  for  large-size  motors,  but  in  sizes  up  to 
about  50  hp.  would  prove  useful.  The  switch  and  re- 
sistor are  connected  as  shown  in  the  figure,  the  resistor 
being  connected  in  "star."  In  an  instance  in  mind 
the  motor  was  rated  at  1.5  hp.,  60  cycles,  three-phase, 
690  r.p.m.  and  440  volts.  The  nameplate  showed  that 
the  full-load  secondary  current  was  49  amp.  It  was 
also  found  that  the  open-circuit  voltage  between  slip 
rings  (rotor  stationary,  full  voltage  applied  to  stator) 
was  147  volts.  This  voltage  was  the  average  taken  on 
all  three  phases  of  the  slip  rings  (from  ring  to  ring) 
with  the  leads  from  the  rings  to  the  starter  open.  The 
rotor  winding  was  three-phase  and  connected  star. 

To  obtain  an  approximate  value  for  the  resistance  to 
be  inserted  in  the  rotor  circuit,  the  assumption  was  made 
that  the  motor  would  not  be  injured  by  a  starting  cur- 
rent of  two  and  one-half  times  the  normal  full-load 
current  in  the  rotor  circuit. 

Using  the  formula  R  =  E/  ( \/3  /)  =  resistance  per 
phase,  where  E  =  rotor  volts  between  slip  rings  and 
/  =  rotor  amperes  at  assumed  starting  value,  then 
R  =  147/(1.73  X  2.5  X  49)  =  0.69  ohm.  But  this 
includes  the  resist- 
ance of  the  rotor 
winding  itself,  which 
in  this  case  was  ap- 
p  r  o  x  i  mately  0.09 
ohm.  Therefore  the 
required  starting  re- 
sistance per  phase  is 
0.6  ohm.  The  opera- 
tion of  starting  the 
motor  when  using 
the  emergency  start- 
ing switch  as  de- 
scribed is  to  have  the  two-pole  switch  open  and  then 
close  the  primary  (or  line)  switch.  This  starts  the 
■motor  with  large  starting  torque.  When  the  motor  has 
i-eached  nearly  full  speed,  the  two-pole  switch  is  closed 
and  the  motor  then  operates  under  normal  conditions. 

St.  Louis,  Mo.  F.  J.  B. 


f/on  -  inductive 
resistance 


To  Rotor  slip  rings 

EMERGENCY  STARTING  ARRANGEMENT 

FOR   A   THREE-PHASE    SLIP-RING 

MOTOR 


Number  of  Spare  Parts  to  Keep  in  Stock 
in  Industrial  Plant 

TO  KNOW  how  large  a  stock  of  repair  parts  to  keep 
on  hand  for  electrical  equipment  is  a  problem  con- 
fronting every  industrial  plant.  Because  a  special  study 
of  this  problem  has  been  made  through  necessity  by  the 
New  York  &  Honduras  Rosario  Mining  Company,  San 
Juancito,  Honduras,  Central  America,  the  methods 
should  be  interesting  to  any  plant.  This  company  op- 
erates two  hydro-electric  plants  of  700  kva.  each — 
about  1,800  hp.  in  motors  in  a  400-ton  silver  cyaniding 
plant  and  two  motors  of  280  hp.  each  in  a  mine  com- 
pressor plant.  There  is  also  an  extensive  system  of 
electric  haulage  underground  which  is  subject  to  rather 
severe  service  conditions.  The  usual  time  required  for 
materials  to  reach  the  mine  from  the  United  States 
is  six  months  from  the  date  of  ordering.  Under  these 
circumstances  it  has  been  found  necessary  to  provide 
an  unusually  extensive  line  of  parts  and  repair  mate- 
rials to  take  care  of  any  possible  emergency  and  insure 
continuity  of  operation  and  production. 

The  company  maintains  a  general  storeroom  in  which 
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SHEET  FOR  KEEPING  TRACK  OF  SPARE  PARTS  ON  HAND 

materials  for  all  departments  are  kept.  All  items  are 
entered  in  ledgers  provided  for  the  purpose  and  are 
charged  out  to  the  departments  as  used.  These  ledgers 
are  always  available  for  inspection  and  afford  a  ready 
means  of  ascertaining  at  a  glance  the  stock  of  any  given 
item  on  hand.  A  sheet  of  the  ledger  is  reproduced 
herewith.  Once  a  year  the  storeroom  provides  each 
department  with  a  list  of  stock  on  hand  pertaining  to 
that  particular  department.  This  serves  the  double  pur- 
pose of  a  check-up  and  a  reminder  on  items  that  might 
have  slipped  attention  during  the  year.  Once  a  month 
each  department  prepares  an  order  based  on  material 
used  during  the  month.  This  order  must  of  necessity 
anticipate  any  extensions  or  improvements  for  six 
months  and  replenish  any  stock  that  may  be  depleted. 

One  of  the  principal  factors  detei'mining  the  stock  of 
parts  to  be  carried  for  any  particular  machine  is  the 
importance  of  that  machine  in  the  scheme  of  produc- 
tion. In  a  cyanide  mill,  as  in  many  other  processes,  the 
shutdown  of  a  single  motor  will  often  cripple  the  entire 
plant.  A  thorough  knowledge  of  the  function  of  each 
drive  is  therefore  of  the  first  importance.  One  of  the 
best  means  of  forecasting  the  future  requirements  of  a 
machine  is  an  accurate  record  of  its  past  performance. 
A  record  card — which  was  described  by  the  writer  in 
the  Electrical  World  of  July  24,  1920 — is  kept  for 
each  machine  and  piece  of  apparatus.  On  the  reverse 
side  of  this  card  suitable  space  is  provided  for  recording 
the  operating  history.  A  study  of  this  record,  covering 
a  period  of  years,  is  of  material  assistance  in  determin- 
ing the  repair  materials  it  is  advisable  to  keep  on  hand 
for  the  particular  machine. 

By  far  the  most  important  electrical  stock  maintained 
is  the  rewinding  coils  of  all  kinds.  Skilled  labor  being 
unavailable,  no  coils  are  wound  in  the  repair  shop,  sets 
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and  parts  of  sets,  together  with  the  necessary  rewinding 
material,  being  ordered  directly  from  the  manufacturer. 
Experience  has  shown  that  in  general  the  following 
apportionment  of  this  material  has  been  satisfactory: 
For  the  four  generators,  which  represent  two  different 
manufacturers,  a  quarter  of  a  set  of  each  kind  is  kept. 
For  the  mill  motors,  which  are  mainly  2,200-volt  slip- 
ring  and  squirrel-cage  induction  motors,  one  set  of 
stator  coils  is  provided  for  each  motor,  regardless  of 
the  number  of  motors  of  the  same  type  and  rating,  and 
one  set  only  of  rotor  coils  for  each  type  and  rating,  re- 
gardless of  the  number  of  motors  of  that  type  and 
rating.  In  most  cases  where  there  are  two  or  more 
motors  of  the  same  type  on  important  drives  a  spare 
motor  is  provided  in  addition.  A  complete  set  of  coils 
is  always  on  hand  for  the  two  large  compressor  motors. 
For  the  six  125-kva.  transformers  in  the  mill  a  spare 
transformer  without  the  case  is  always  in  readiness  and 
a  complete  set  of  coils  is  provided  in  addition.  Twelve 
15-kva.  transformers  are  covered  by  a  complete  spare 
and  two  sets  of  coils.  At  the  mine  substation  nine 
100-kva.  transformers  are  provided  with  but  one  set  of 
coils  as  the  compressor  plant  can  very  well  operate  on 
six  transformers  for  an  indefinite  period  of  time. 

In  addition  to  the  rewinding  material  which  comes 
with  the  coils  from  the  manufacturer,  an  extensive  line 
of  items  such  as  insulating  paper,  sheet  mica,  varnished 
cambric,  linen  tape,  cotton  sleeving,  insulating  varnishes, 
bakelite,  etc.,  is  maintained.  These  materials  are  a 
necessity  in  making  repairs  of  all  kinds  and  obviate  the 
use  of  materials  that  properly  belong  to  the  sets  of  coils. 

For  motors  up  to  5  hp.  an  extra  set  of  bearings  is 
provided  in  the  stock  for  each  motor.  For  motors  above 
5  hp.  at  least  one  set  of  each  kind  is  provided,  but  where 
there  are  from  two  to  five  motors  taking  the  same  bear- 
ings a  second  set  is  required  in  stock.  Provision  is 
made  for  rebabbitting  all  sizes  in  use.  It  ha.s  been 
found  advisable  to  have  always  on  hand  at  least  one  set 
of  slip  rings  of  each  kind  in  use. 

With  two  power  plants  and  two  substations,  involving 
four  sets  of  lightning  arresters,  a  complete  renewal  of 
cones  and  electrolyte  for  one  set  of  arresters  has  been 
found  satisfactory.  Sufficient  transformer  oil  is  always 
on  hand  for  at  least  three  of  the  largest  transformers. 

The  stock  in  items  that  require  regular  renewal  is 
maintained  entirely  on  the  basis  of  the  records  of  past 
requirements.  Such  items  as  nozzles,  needles  and  buck- 
ets for  the  waterwheels,  brushes,  fuses,  lamps,  batteries, 
lubricating  oils  and  greases,  pinions  and  pulleys,  etc., 
come  under  this  head.  While  a  considerable  stock  of 
such  materials  as  wire  of  all  kinds,  insulators,  trolley 
wire  and  insulators,  rail  bonds,  sockets  and  wiring  de- 
vices is  maintained,  no  provision  is  made  for  very  ex- 
tensive improvements  or  extensions,  and  due  notice  is 
always  given  to  the  electrical  department  when  anything 
of  the  kind  is  contemplated  so  that  the  required  mate- 
rial can  be  ordered  in  time. 

The  mine  locomotives  are  subject  to  more  severe  serv- 
ice than  any  of  the  other  electrical  machinery  operated 
and  consequently  require  more  repairs  and  renewals. 
Of  the  six  in  use  at  the  present  time,  two  are  4-ton,  two 
5-ton  and  two  7-ton  machines.  Wherever  possible  the 
equipment  of  these  locomotives  has  been  standardized. 
Thus,  for  example,  the  controller  and  trolley-po'e  equip- 
ment on  all  six  locomotives  is  similar.  The  stock  on  all 
parts  subject  to  regular  renewal  such  as  trolley  wheels, 
wheel  shafts,  bushings  and  harps,  controller  fingers  and 
segments,  brushes  and  holders,  brake  shoes  and  bear- 


ings, is  maintained  on  the  basis  of  past  use.  While  a 
spare  armature  is  provided  for  each  locomotive,  only 
one  set  of  field  coils,  one  set  of  wheels  and  axles,  one 
complete  set  of  resistance  grids  and  one  set  of  brake 
rods  with  beam  jaw  for  each  of  the  three  sizes  is  found 
sufficient.  For  the  four  older  locomotives  an  extra 
commutator  and  two  extra  sets  of  armature  coils  have 
proved  useful.  The  newer  locomotives,  being  equipped 
with  interpole  motors  having  ball  bearings,  are  much 
less  subject  to  breakdown. 

While  there  are,  of  course,  a  great  many  other  items 
that  must  be  kept  in  stock,  most  of  those  of  the  first 
importance  have  been  cited.  A  thorough  study  of  a 
given  installation,  aided  wherever  possible  by  records  of 
past  performances,  will  generally  enable  one  to  deter- 
mine the  amount  of  repair  materials  it  is  advisable  to 
keep  on  hand.  Frederick  Krug. 

New  York  &  Honduras  Rosario  Mining  Company, 

San  Juancito,  Honduras,  Central  America. 


Slotting  Machine  for  Undercutting 
Mica  on  Commutators 

FOR  undercutting  mica  on  commutators  the  mechani- 
cal department  of  a  large  electrolytic  plant  in  Canada 
has  developed  and  built  an  efficient  machine.  This 
undercutter  is  made  of  an  electric  drill  mounted  so  as 
to  be  movable  along  the  length  of  the  slot  and  adjust- 
able to  be  parallel  with  the  slot. 

For  mounting  this  machine  it  is  necessary  to  remove 
one  of  the  brush  arms,  in  place  of  which  are  clamped 
the  jaws  H.  On  these  clamp  pieces  is  mounted  a  base 
plate  which  may  be  revolved  to  bring  the  cutter  in  line 
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TOOL    MOUNTED   ON    BRUSH    RINGS    FOR    SLOTTING    COMMUTATOR 

with  the  commutator  slot  by  loosening  the  cap  screw  D 
and  swinging  the  hollow  steel  tube  B  to  either  the  right 
or  the  left.  This  tube  is  fitted  in  the  base  and  can  be 
held  in  any  position,  depending  upon  the  length  of  the 
commutator.  This  is  accomplished  with  the  tightening 
screw  J,  which  draws  a  tightening  block  up  against  the 
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DETAILS  OF  MACHINE  MADE  FOR  SLOTTING  COMMUTATORS 


top  of  the  outside  of  the  steel  tube,  as  shown  in  the 
end-view  drawing.  A  cylindrical  brass  slipper  is  fitted 
in  this  cylinder  so  that  it  may  slide,  and  to  this  is 
fastened  by  a  tapered  steel  pin  the  plate  C,  which  passes 
through  a  f-in.  slot  in  the  tube,  permitting  this  plate  C 
to  be  slid  up  and  down  the  length  of  the  tube.  A  sleeve 
G  is  fitted  into  this  plate  for  holding  the  shaft  R.  A  long 
spindle  holding  the  cutting  tool  is  substituted  for  the 
chuck  of  the  drill.  In  order  that  the  cutting  tool  may 
be  lifted  out  of  the  slot  and  also  that  the  depth  of  the 
cut  may  be  varied  the  shaft  is  slightly  off  center  with 
the  spindle  which  drives  the  cutting  tool.  Thus  when 
the  handle  of  the  drill  is  rotated  in  an  upward  direction 
the  cutting  tool  is  brought  down  toward  the  commutator. 

For  the  cutting  tool  a  miller  0.75  in.  in  diameter  and 
0.030  in.  thick  with  thirty-two  teeth  has  given  the  best 
results.  The  cutter  is  driven  at  approximately  1,650 
r.p.m.  and  should  be  about  0.0005  in.  wider  than  the 
mica  to  remove  it  completely.  The  cutting  edge  should 
revolve  in  a  direction  toward  the  operator  while  cutting 
the  mica.  In  operation  the  tool  is  drawn  across  the  face 
of  the  commutator  by  means  of  the  handle  in  the  plate  C. 

It  is  advisable  to  have  a  jet  of  compressed  air  so 
adjusted  that  the  particles  of  mica  and  copper  will  be 
blown  away  from  the  armature  to  prevent  this  material 
falling  in  behind  the  commutator  and  at  the  same  time 
make  it  easy  for  the  operator  to  see  the  slot  when  the 
cutter  is  throwing  particles  of  copper  and  mica  toward 
him  on  the  face  of  the  commutator.  When  a  slot  has 
been  undercut  the  cutter  can  be  moved  to  the  next  slot, 
moving  the  brush  yoke  by  the  lead  screw  or  by  moving 
the  armature. 

When  slotting  a  commutator  care  should  be  taken  to 
see  that  no  strips  or  particles  of  mica  are  left  flush 
with  the  commutator  surface.  After  undercutting  it  is 
advisable  to  run  over  each  slot  with  a  V-shaped  com- 
mutator file  and  slightly  bevel  the  edges  of  the  bars  to 


make  sure  that  the  slots  are  free  from  mica  and  to 
remove  bars  of  copper  left  by  the  slotting  tool. 

After  the  mica  is  undercut  the  commutator  should  be 
polished  with  a  sandstone  of  fine  grade  or  sandpaper 
attached  to  a  block  rounded  to  fit  the  commutator.  The 
commutator  stone  is  to  be  preferred,  as  it  leaves  the 
commutator  free  from  scratches.  This  is  important  as 
the  brushes  to  be  used  on  an  undercut  commutator  have 
no  abrasive  action  and  therefore  cannot  polish  out 
scratches.  Lubricants  should  not  be  used  on  undercut 
commutators,  because  they  will  hold  carbon  dust  and 
other  dirt  in  the  slots  and  may  cause  short-circuits  and 
resulting  burned-out  coils. 

This  undercutter  is  used  on  500-kw.,  125-volt  direct- 
current  machines.  The  advantage  of  undercutting  com- 
mutators is  that  brushes  which  give  very  little  friction 


PLATE  C  MAY  BE  SLID  ALONG  TUBE  B 

and  have  no  abrasive  action  on  the  commutator  can  be 
used. 

The  friction  loss  with  an  abrasive  brush  operated 
at  a  pressure  of  2  lb.  per  square  inch  on  an  average  ma- 
chine will  be  about  2.5  per  cent  of  the  machine's  rating. 

Trail,  B.  C,  Canada.  R.  H.  N.  LOCKYER. 


Central  Station  Service 


A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
of  Electric  Light,  Power  and  Heat 


An  Unexpected  Letter  from  an  Enijiloyee 
Seeking  Stock  Ownership 

AX  EXPERIENCE  of  the  investment  manager  of  one 
.  of  the  Standard  Gas  &  Electric  Company  subsid- 
iaries shows  the  wide  appeal  to  all  classes  of  persons 
made  by  the  customer-ownership  plans  now  being 
adopted  by  many  public  utilities  in  raising  money  for 
financing  improvements.  Arriving  at  his  desk  one 
morning,  he  found  the  following  scrawled  note; 

"Dear  Sir:  Would  you  please  send  me  some  pa- 
pers explaining  the  particulars  about  the  invest- 
ment? I  work  here  at  night — janitress.  I  feel  like 
I  would  like  to  take  a  couple  hundred  dollars'  worth 
of  stock.  You  can  leave  them  on  your  desk  for  Sun- 
day night  as  we  are  not  going  to  work  tonight. 
Oblige.  " 

The  investment  manager  did  not  leave  the  literature 
on  his  desk  as  requested,  but  called  personally  later. 
He  reported:  "I  found  that  the  note  was  written  by  an 
old  woman  who  scrubs  the  floors  and  works  as  janitress 
from  8  p.m.  to  6  a.m.  In  cleaning  up  my  desk  she  had 
noticed  some  of  my  correspondence  and  literature  and 
had  about  decided  to  transfer  her  savings  account  to  an 
investment  in  our  preferred  stock.  This  she  has  now 
done  and  also  has  arranged  for  me  to  make  a  sale  to  her 
son  and  daughter." 


Tables  for  Estimating  Customer's 
3Iaximum  Demand 

By  W.  W.  Arnett,  Jr. 

THE  Monongahela  Valley  Traction  Company  of 
Fairmont,  W.  Va.,  recently  put  into  effect  a  new 
power  rate  for  customers  having  a  demand  of  25  kva., 
or  over,  which  includes  a  charge  for  the  customer's 
maximum  demand  measured  in  kilovolt-amperes  and 
supersedes  a  rate  based  merely  on  kilowatt-hours  con- 
sumed without  regard  to  demand.  In  order  to  have  a 
basis  on  which  to  estimate  demands  during  the  interval 
between  the  date  on  which  the  rate  was  made  effective 
and  the  time  when  demand  meters  could  be  installed 
for  all  customers,  provision  was  made  in  the  rate  for 
billing  demands  according  to  tables  based  on  the  cus- 
tomer's connected  motor  load. 

These  tables  are  thought  to  be  more  accurate  and 
logical  than  other  similar  tables,  as  they  take  into  con- 
sideration the  three  factors  which  enter  into  the  com- 
bined  demands   of   a   motor   installation : 

1.  Nature  of  the  load  on  each  motor — whether  con- 
tinuous or  intermittent. 

2.  Diversity  factor  between  the  various  motors  by 
reason  of  which  the  combined  demand  is  less  than  the 
sum  of  the  individual  demands. 

3.  Variation  of  power  factor  according  to  the  size 
of  induction  motor. 

The  tables  are  designed  to  give  fifteen-minute  time- 


interval  demands  and  to  apply  particularly  to  the  coal- 
mine load,  which  predominates  in  the  company's 
territory.  From  the  first  tab'e  are  obtained  the 
kilowatt  demands  of  individual  motors,  from  the  second 
the  diversity  factor,  and  from  the  third  the  power 
factor.  These  are  combined  in  the  manner  explained 
below  to  obtain  the  kilovolt-ampere  demand. 

TABLE   I — FIFTEEN-MINUTE   KW.   DEMANDS   OF   INDIVIDUAL 
MOTORS 

1.  The  kw.  demand  of  a  motor  driving  a  continuous  load 
is  taken  as  60  per  cent  of  its  rated  horsepower. 

2.  The  kw.  demand  of  a  motor  driving  an  intermittent 
load  is  taken  as  40  per  cent  of  its  rated  horsepower. 

3.  The  kw.  demand  of  a  mining  locomotive  is  taken  as 
four  times  the  weight  of  the  locomotive  in  tons. 

Motors  whose  load  is  continuous  for  a  period  of  fif- 
teen minutes  or  more  are  placed  in  the  fii'st  class,  while 
motors  driving  such  loads  as  coal-cutting  machines, 
hoists  and  machine-shop  tools  are  in  the  second  class. 

TABLE  II — DIVERSITY  FACTORS 

One  motor 1.00 

Two  motors    0.90 

Three  to  five  motors   0.85 

Six  to  ten  motors   0.80 

Eleven  or  more  motors 0.75 

TABLE  in — POWER  FACTOR  OF  INDUCTION   MOTORS 

Average  size  of  motors  less  than  5  hp 70 

Average  size  of  motors  5  hp.  to  10  hp 75 

Average  size  of  motors  11  hp.  to  25  hp 80 

Average  size  of  motors  26  hp.  to  50  hp 85 

Average  size  of  motors  over  50  hp 90 

Method  of  Using  Tables 

1.  Refer  to  Table  I  to  obtain  the  kilowatt  demand  for 
each  motor  connected. 

2.  Multiply  the  sum  of  the  kilowatt  demands  obtained 
from  Table  I  by  the  proper  diversity  factor  obtained  from 
Table  II. 

In  the  case  of  induction  motors: 

3.  Divide  the  product  so  obtained  by  the  proper  power 
factor  obtained  from  Table  III.  The  quotient  so  obtained 
will  be  the  kva.  demand  to  be  used  for  billing  purposes. 

Fo'.lowing  is  an  example  showing  how  the  table  would 
be  applied  to  an  installation  of  induction  motors : 

Hp.  Kw. 

One  fan  25  x  0.60  15 

One  pump    10  X  0.60  6 

One  hoist  25  X  0.40  10 

Two  coal-cutting  machines ..  30  x  0.40  24 

120  55 

Average  size  of  motors,  120  -^-  5 24  hp. 

Power-factor 80  per  cent 

Diversity  factor   (five  motors) 85  per  cent 

Kva.  demand   (55    X   0.85)    -i-  0.80 58.5  kw. 
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In  the  case  of  direct-current  motors  operating  in 
connection  with  a  motor-generator  set  of,  let  us  say, 
100  hp.  capacity  the  power  factor  would  be  taken  as 
100  per  cent  if  the  motor  were  of  the  synchronous  type, 
or  90  per  cent  if  the  motor  were  of  the  induction  type. 

In  applying  the  tables  motors  which  never  operate 
at  the  time  of  peak  load  should  be  omitted.  For  in- 
stance, in  some  mines  the  coal-cutting  machines  work 
at  night  only,  while  the  peak  load  occurs  during  the 
day.  Therefore  in  computing  the  total  maximum  de- 
mand of  the  mine  the  demand  of  the  cutting  machines 
should  not  be  included. 

AvERAGi-:  Results  Found  Satisfactory 

Since  installing  demand  meters  the  average  results 
obtained  from  the  tables  have  been  found  to  check  very 
closely  with  the  metered  demands.  In  some  individual 
cases,  however,  results  obtained  by  the  two  methods  are 
found  to  differ  widely. 

The  use  of  tables  for  estimating  demands  is  not 
to  be  recommended  for  customers  having  a  demand  of 
25  kva.  or  more,  except  as  an  adjunct  to  the  demand- 
meter  method.  Customers  are  continually  adding  to 
their  connected  load,  and  it  is  extremely  difficult  for  the 
power  company  to  keep  promptly  informed  of  all  motors 
added.  As  a  result  a  customer  frequently  is  billed  on  a 
basis  which  is  considei*ably  less  than  his  measured  de- 
mand would  have  been. 

The  amount  of  revenue  lost  by  lack  of  such  infor- 
mation or  by  the  expense  of  frequent  inspection 
necessary  to  obtain  it  would  pay  for  demand  meters 
several  times  over.  Again,  customers  view  the  demand 
tables  with  suspicion  and  are  much  better  satisfied  to 
have  their  demand  metered  than  estimated. 


Nebraska  Power  Company's  Inspection 
Tours  Improve  Public  Relations 

AS  A  PUBLIC-RELATIONS  movement  the  Nebraska 
.  Power  Company,  of  which  J.  E.  Davidson,  chair- 
man of  the  Public  Relations  Section  of  the  National 
Electric  Light  Association,  is  vice-president  and  general 
manager,  has  undertaken  a  series  of  inspection  tours 
of  its  generating  station.  To  date  about  2,000  club  and 
civic  organization  members  of  Omaha  and  Council 
Bluffs,  including  the  Lions,  Rotary,  Kiwanis  and  Con- 
cord clubs.  Electrical  Manufacturers  and  Jobbers'  Asso- 
ciation, the  Advertising-Selling  League  and  the 
Woman's  Club,  have  been  taken  through  the  plant  on 
different  days  in  groups  of  as  many  as  250.  Competent 
guides  who  had  been  especially  trained  for  the  work 
took  them  in  groups  of  ten  through  the  station,  explain- 
ing every  important  feature  of  the  construction  and 
operation.  The  principal  pieces  of  equipment  were  pla- 
carded with  legends  showing  what  they  were  and  giving 
costs. 

Each  trip  was  made  in  logical  order,  starting  with  the 
coal  storage  and  bunkers,  passing  on  to  the  boiler  room 
and  through  the  generating  room  to  the  switchboard 
and  outgoing  lines.  The  trips  wound  up  with  a  lunch 
served  in  the  boiler  room.  The  food  was  electrically 
cooked  and  music  was  furnished  by  the  Nebi'aska  Power 
Company  orchestra. 

A  flashlight  picture  was  taken  of  each  organization, 
the  one  shown  here  having  been  taken  at  the  luncheon 
given  to  the  Advertising-Selling  League. 

When  the  guests  started  through  the  plant  a  pamphlet 
was  handed  to  each  explaining  the  important  apparatus 


and  equipment   and  containing  the   following  note   of 

welcome : 

To  Our  Guests: 

Because  of  the  "din"  it  is  not  possible  for  me  to  welcome 
you  as  I  would  wish.  The  power  house  is  "at  your  service," 
and  we  hope  you  will  make  yourselves  at  home  and  enjoy 
our  little  party.       "Your  Electric  Service  Company." 

By  J.  E.  Davidson. 

Some  Facts  About  the  Nebraska  Power  Company 

We  serve  39,000  customers. 

Practically  evei-y  industry  in  Omaha  takes  electricity  from 
the  Nebraska  Power  Company. 

To  generate  electricity  our  plant  burns  500  tons  of  coal 
a  day — an  annual  consumption  of  150,000  tons — a  coal  bill 
of  a  million  dollars. 

Our  plant  contains  71,000  hp.  in  turbine-driven  electric 
generators  and  includes  spare  capacity  sufficient  to  guar- 
antee almost  uninterrupted  service. 

"Big  Joe,"  our  largest  turbine,  has  a  capacity  of  27,000 
hp.  and  will  take  care  of  two-thirds  of  the  industries  of  the 
entire  city. 

The  Nebraska  Power  Company  operates  a  fleet  of  thirty 
motor  cars  and  trucks  in  maintaining  service  to  customers. 

Our  service  department  makes  26,000  calls  annually  on 
our  customers,  to  replace  their  burned  out  fuses  or  do  other 
necessary  jobs  to  improve  their  service. 

Our  "coal   bins"  will   hold  some  20,000  tons,   and  almost 
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this  much  is  in  storage  at  all  times,  to  insure  service  regard- 
less of  labor  or  transportation  troubles. 

To  condense  the  steam  we  use  in  our  turbines  requires  the 
use  of  over  100,000,000  gal.  of  water  a  day.  This  is  five 
times  the  daily  consumption  of  the  entire  city  of  Omaha ! 

There  are  33,000  poles  installed  in  the  streets  and  alleys, 
upon  which  are  carried  over  4,000  miles  of  wire,  to  carry 
electric  energy  to  the  homes  and  industries  of  the  city. 

The  light  and  power  rates  of  Omaha  are  very  favorable 
both  to  residence  and  power  users,  as  compared  with  any 
city  in  the  country,  even  those  with  water-power  generation. 

We  have  over  1,000,000  regular  transactions  with  our 
customers  each  year. 

From  1917  to"  1921  we  have  invested  over  $6,000,000  to 
meet  the  demands  of  growing  Omaha. 

We  have  tried  to  provide  "everything  electrical"  that  is 
either  necessary  or  desirable  for  your  comfort  or  convenience, 
and  will  continue  to  give  you  the  best  service  that  it  is 
possible  for  us  to  supply. 

The  tours  were  very  popular  with  the  various  or- 
ganizations and  gave  those  attending  a  better  under- 
standing of  the  meaning  of  a  central-station  generating 
plant.  Among  other  things  the  Ad-Sell  News  of  April 
29,  1921.  carried  an  enthusiastic  account  of  the  experi- 
ence of  the  450  members  of  that  organization.  The 
affair  proved  a  valuable  means  of  improving  public  re- 
lations, and  the  Nebraska  Power  Company  feels  well 
repaid  for  its  efforts. 


Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  World 


Generators,  Motors  and  Transformers 

Calculation  of  the  Mechanical  Strengtli  of  Large 
Stators. — H.  PiSTOYE. — The  author  determines  math- 
ematically the  necessary  cross-section  to  be  given  and 
the  best  points  of  supports  of  large  stators  used  on 
generators  and  motors.  As  forces  causing  bending 
moments  the  weight  of  the  machine  and  the  asymmetric 
action  of  magnetic  attraction  are  considered.  The 
author  dwells  on  the  great  attention  which  should  be 
given  to  the  proper  design  of  the  main  supporting 
brackets  and  all  the  joints  in  the  stator.  The  article 
is  purely  mathematical. — Revue  Generale  de  VElectricite, 
March  5,  1921. 

Auto-iransformcrs. — R.  KORNFELD. — This  article 
deals  systematically  with  all  the  different  possible  com- 
binations of  auto-transformer  connections  such  as 
single-phase  auto-transformers,  three-phase  auto-trans- 
formers, three-phase  to  six-phase  auto-transformers  for 
converters,  and  three-phase  to  two-phase  auto-trans- 
formers for  parallel  connection  of  two-phase  and 
three-phase  generators.  Properly  adapted  all  the  con- 
clusions reached  for  auto-transformers  may  be  used  for 
ordinary  two-winding  transformers  with  taps  on  one 
side  several  of  which  are  loaded  at  the  same  time. — 
Elektrotechnik  imd  Maschinenbau,  March  6,  1921. 

Lamps  and  Lighting 

The  Lighting  of  Piers  and  Docks. — H.  E.  Mahan.— 
The  writer  indicates  that  there  is  much  to  be  desired 
in  the  lighting  of  piers  and  docks  as  practiced  at  the 
present  time.  He  points  out  that  suitable  lamp  units 
have  been  available  and  their  installation  in  progressive 
industrial  plants  has  demonstrated  the  material  benefits 

100   20 


^Q90    16 

'='         o 
.£0.80^16 


6  0.70  £14 
^  E 

o       3 
i  060^12 


d-OSOclO 
E  ■♦- 


tOAO      8 


-"0.30 


"^ 

— 

~~ 

~~ 

^ 

iri' 

pcV 

^^ 

—< 

\, 

^ 

s 

1 

1-- 

--^ 

N 

L^ 

^ 

^ 

/ 

j\ 

/ 

N 

L. 

— 

N 

1 

\ 

sS 

^ 

^^ 

kj 

■^ 

^ 

"S 

10 

0 

2C 

to 

JC 

K) 

40 

0 

50 

0 

M 

0 

15 

0 

■■ 

:oo 

she    of    \fi 


Wa". 


COST  AND  EFFICIENCY  CURVES  FOR  GAS-FILLED   LIMPS 

resulting  from  adequate  illumination.  He  describes  sev- 
eral types  of  modern  lighting  units  that  will  econom- 
ically furnish  the  intensity  and  distribution  of  light 
necessary  for  the  rapid  and  efficient  performance  of 
work  on  piers  and  docks,  in  warehouses  and  in  large 
out-door  storage  areas.  The  curves  reproduced  here 
are  of  value  in  considering  the  cost  of  producing  light. 


It  should  be  observea  that  the  cost  of  the  light  in- 
cludes the  cost  of  the  lamp,  the  installation  and  the 
cost  of  energy. — General  Electric  Review,  April,   1921. 

Generation,  Transmission  and  Distribution 

Operating  Experiences  of  the  Poicer  Supply  of  Ber- 
lin.— E.  RtJHLE. — Since  1918  the  three  main  power 
stations  of  Berlin  have  been  supplied  with  additional 
energy  from  the  large  steam  plant  at  Golpa,  130  km. 
south  of  Berlin.  At  present  about  40,000  kw.  and 
800,000  kw.-hr.  per  day  are  transmitted  from  this  plant 
to  Berlin  at  a  voltage  of  100,000.  The  proper  regula- 
tion of  the  wattless  component  is  very  difficult,  but  is 
being  managed  with  excellent  results.  As  a  compensat- 
ing device  the  induction  regulator  is  given  preference 
over  any  other.  In  the  very  near  future  the  general  elec- 
trification of  Germany  will  bring  transmission  problems 
of  large  magnitude,  for  which  the  following  rules  should 
be  well  considered.  (1)  To  achieve  highest  economy, 
only  part  of  the  required  energy  should  be  taken  from 
the  transmission  line;  the  remainder  should  be  gen- 
erated locally.  (2)  Each  power  station  receiving 
energy  from  the  trunk  line  should  compensate  for  its 
own  wattless  current.  (3)  Each  power  station  should 
regulate  its  voltage  by  overexcitation  of  its  machines. 
(4)  No  promising  results  may  be  obtained  from  using 
existing  converters  for  the  compensation  of  the  watt- 
less current. — Elektrische  Kraftbetriche  und  Bahnen, 
March  10,  1921. 

Poiuc-r  for  Victorian  Industries. — A  series  of  chap- 
ters dealing  ( 1 )  with  the  principal  power  developments 
in  Victoria,  giving  investment  cost  and  operating  cost 
of  three  principal  generating  stations;  (2)  with  the 
brown-coal  deposits  used  largely  in  the  generation  of 
electricity  in  Victoria;  (3)  with  electrical  apparatus 
used  in  the  generation  and  transmission  of  132,000 
volts,  with  descriptions  of  outdoor  substations  and  pro- 
tective apparatus;  (4)  with  the  application  of  electric 
power  to  industry  and  other  like  problems  showing 
how  they  were  solved  in  the  Province  of  Victoria. — 
Supplement  to  Australian  Industrial  and  Mining 
Standards,  March   17,   1921. 

Water  Power  and  Irrigation  Projects  in  Bulgaria. 
— The  results  of  the  investigations  carried  out  by  the 
government  of  Bulgaria  into  the  resources  of  that  coun- 
try following  the  war  are  summarized  as  follows:  (1) 
That  it  is  possible  to  obtain  hydro-electric  energy  to 
the  extent  of  upward  of  1,000,000  hp.;  (2)  that  it 
would  be  possible,  in  addition,  to  irrigate  by  means  of 
canals  various  districts  representing  a  total  of  nearly 
460,000  hectares;  (3)  that  it  would  be  possible  to  irri- 
gate by  mea"hs  of  electrically  driven  pumps  the  vast 
Danubian  plains  and  those  of  the  Deli  Orman  in  North 
Bulgaria,  and  (4)  that  water  could  be  supplied  by 
means  of  electrically  driven  pumps  to  towns  and  vil- 
lages which  cannot  otherwise  obtain  it. — London 
Evgineer,  March  25,  1921. 
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Use  of  Vegetable  Oil  as  a  Power  Agent. — Tests  were 
made  on  English  and  Dutch  engines  using  both  palm 
oil  and  cottonseed  oil  for  fuel.  Taking  these  oils  as 
having  a  calorific  value  of  8,600  calories,  the  thermal 
efficiencies  work  out  to  be  about  28,  23  and  26  per 
cent  respectively  in  three  cases,  as  against  about  27 
per  cent  with  petroleum  with  a  calorific  value  of  9,600 
calories. — London  Electrician,  March  25,  1921. 

A  Practical  Aspect  of  the  Corrosion  Problem. — John 
F.  Thompson. — This  paper  lays  down  the  thesis  that 
the  use  of  any  metal  or  alloy  is  rarely  based  upon  the 
sole  property  of  resistance  to  corrosion ;  that  this, 
although  always  a  necessary  factor,  is  quite  frequently 
not  the  determining  one  which  governs  practical 
serviceability.  This  is  illustrated  by  considering  vari- 
ous properties  which  are  frequently  the  determining 
factors  to  which  resistance  to  corrosion  is  secondary, 
such  as  hardness,  resistance  to  abrasion  and  wear, 
strength  at  high  temperature,  tensile  strength  at  low 
or  high  temperature,  conductivity  for  heat  or  electric- 
ity, resilience,  modulus  of  elasticity,  absence  of  seasonal 
cracking,  color,  avoidance  of  tarnish,  non-sparking  prop- 
erty and  non-amalgamating  characteristics. — From 
paper  presented  before  American  Electrochemical  So- 
ciety, April  21,  1921. 

A  New  Cement  for  High-Tension  Insulators. — 
Weicker. — The  great  difference  in  the  thermal  coeffi- 
cient of  thermal  expansion  between  porcelain  and 
cement  undoubtedly  has  something  to  do  with  the 
phenomena  of  "aging"  in  cemented  insulators.  In  order 
to  avoid  thermal  stresses  due  to  the  cement  the 
Hermsdorf  insulator  factory,  instead  of  using  pure 
cement,  employs  a  mixture  of  cement  and  a  powder  of 
secret  composition,  which  is  marketed  under  the  name 
of  "Teleo."  The  thermal  expansion  of  such  cement 
has  been  investigated  at  the  German  Bureau  for  Test- 
ing Materials,  with  the  following  result :  Porcelain, 
3.5  X  10°;  "Teleo"  cement  with  33  per  cent  cement, 
4.0  X  10°;  ordinary  sand  cement  with  33  per  cent 
cement,  13.0  X  10".  Porcelain  and  "Teleo"  cement  thus 
have  about  the  same  expansion  coefficient,  while  or- 
dinary cement  has  an  expansion  about  three  times  as 
large. — Elektrische  Kraftbetriebe  und  Bahnen,  Vol.  18, 
page  273. 

Electrophysics  and  Magnetism 

Wave  Propagation  Over  Parallel  Wires:  the  Prox- 
imity Effect.— iOB.-H  R.  Carson.— The  mathematical 
study  of  wave  propagation  along  a  conducting  system 
composed  of  two  similar  and  equal  parallel  wires  spaced 
very  close  together  and  employing  very  high  frequency. 
The  necessity  for  this  study  has  been  brought  about  by 
developments  in  telephonic  transmission  such  as  the 
carrier-wave  system  and  the  utilization  of  loaded  cable 
circuits  in  which  the  wires  are  very  close  together. — 
Philosophical  Magazine,  April,  1921. 

Photo-Electric  Effect  in  Audion  Bulbs  of  the  Oxide- 
Coated-Filament  Type. — Theodore  W.  Case. — A  record 
of  the  discovery  of  photo-electric  effects  from  certain 
oxide-coated  filaments  of  some  high-vacuum  Western 
Electric  audion  bulbs.  Calcium,  barium  and  strontium 
oxide  cells  were  made,  the  two  last  named  being  prin- 
cipally worked  with.  The  photo-electric  current  is 
proportional  to  the  light  intensity.  The  current  for 
average  sunlight  is  100  to  150  micro-amperes.  This  is 
sufficient  to  run  recording  ammeters  and  thus  furnish 
a  curve  of  daylight  intensity. — From  paper  presented 
before  American  Electrochemical  Society,  April  21,  1921. 


Recent  Modifications  in  the  Construction  of  Platinum 
Resistance  Thermometers. — T.  S.  Sligh. — After  a  brief 
resume  of  some  phases  of  platinum  resistance  ther- 
mometry a  description  is  given  of  some  recent  modifica- 
tions in  the  construction  of  resistance  thermometers 
as  regards  the  heads,  leads,  terminals  and  sealing  of 
the  strain-free  type.  Some  practical  notes  regarding 
the  construction  of  resistance  thermometers  and  a  de- 
scription of  the  construction  of  a  convenient  and  effec- 
tive form  of  laboratory  heating  coil  are  given. 
— Scientific  Paper  No.  ^07.  U.  S.  hureaii  of  Standards. 

Telegraphy,  Telephony  and  Signals 

Why  High  Frequency  for  Radiation? — ,J.  Slepian. — 
In  this  discussion  the  author  has  attempted  to  show  in 
a  qualitative  way  how  the  introduction  of  Maxwell's 
displacement  currents  combined  with  the  previously  held 
laws  of  electromagnetism  explain  the  fact  that  electric 
and  magnetic  fields  are  propagated  with  a  finite  velocity, 
and  how  it  is  that  a  rapidly  varying  current  continu- 
ally gives  out  energy  to  space.  These  displacement 
currents  are  required  for  radiation  in  space. — Electric 
■Journal,  April,  1921. 

Description  of  a  Uni-Wave  Signaling  System  for  Arc 
Transmitters. — W.  A.  Eaton.- — The  necessity  for  the 
development  of  a  uni-wave  or  single-wave  signaling 
system  is  outlined  and  the  essential  equipment  is  dis- 
cussed.— Electric  Journal,  April,    1921. 

Elementary  Information  for  Radio  Amateurs. — A 
list  of  periodicals  and  elementary  books  covering  radio 
information  for  amateurs.  The  publication  also  con- 
tains suggestions  regarding  radio-communication  laws 
f.nd  call  letters  for  radio  stations  in  the  United  States. — 
Publication  Radio  Laboratory,  U.  S.  Bureau  of 
Standards. 

Long-Distance  Telephone  System  of  the  United  King- 
dom.— Sir  William  Noble. — The  writer  says  that  this 
subject  has  not  been  comprehensively  dealt  with  since 
1905.  At  this  time,  he  says,  long-distance  telephony 
divides  itself  along  two  main  lines  of  development:  (1) 
Communication  between  the  principal  commercial  cen- 
ters of  the  country;  (2)  communication  with  remote 
districts  and  international  communication.  The  subject 
is  covered  in  accordance  with  this  outline. — London 
Electrician,  March  25  and  April  1,  1921. 

Carrier  Current  Telephony  and.  Telegraphy. — E.  H. 
Colpitis  and  0.  B.  Blackwell. — This  paper  briefly 
outlines  the  history  of  the  development  of  carrier  multi- 
plex telegraphy  and  telephony.  The  fundamental  prin- 
ciples underlying  particularly  the  newer  developments 
of  the  art  are  then  discussed.  Consideration  is  likewise 
given  to  the  propagation  chai-acteristics  of  open-wire 
lines,  including  those  containing  intermediate  lengths 
of  cable.  Commercial  types  of  apparatus  and  actual 
installations  are  described  and  a  brief  statement  is  made 
as  to  further  applications  of  the  art. — Journal  A.  I. 
E.  E.,  April  and  May,  1921. 

Digest  of  United  States  Patents  Relating  to  Radio 
Telegraphy  and  Telephony. — John  B.  Brady. — A  sec- 
tion of  the  Proceeding.^  of  the  Institute  of  Radio  Engi- 
neers has  been  set  aside  for  the  purpose  of  making 
available  in  convenient  form  for  research  engineers  and 
others  interested  brief  information  on  the  radio  patents 
which  are  granted  each  week  by  the  Patent  Office.  Pat- 
ents covered  in  this  issue  are  those  granted  from  Jan. 
24,  1921,  to  Feb.  15,  1921.— Proceedings  Institute  of 
Radio  Engineers,  April,  1921. 
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Research  in  Progress  and  Completed 

[When  iuvc.sUgation.s  which  have  bei-n  eompleleti  are,  in  the 
ijpinion  of  the  editois,  of  wide  enoush  interest  to  the  field  we 
serve  details  thereof  will  be  presented  in  other  parts  of  this 
paper.  Contemplated  research  ot-  that  which  appears  to  have 
limited  appeal  will  be  only  briefly  reported  in  this  section,  but 
di'tails  may  be  had  by  commimicatins  with  the  investigator  or 
institution  named  in  the  report.  Readers  are  referred  to  the  de- 
partment "Digest  of  Electrical  Literature"  for  investigations 
reported  in  other  journals.  '  The  news  and  engineering  sections 
shoulii  also  be  followed  for  i-esearch  reported  before  technical 
societies.] 

C.VRBON  DIOXIDE  RECORDER.  ELECTRICAL. 

.\n  electrical  CO.  recorder  has  been  devised  which  does  not 
involve  the  use  of  any  chemical  reaction.  Two  identical  plati- 
num spirals  are  set  in  separate  cells  cut  in  a  copper  block  and 
connected  to  form  two  arms  of  a  ^Vlleatstone  bridge.  The  flue 
gas  is  allowed  to  come  in  contact  with  one  spiral,  and  air  is 
circulated  through  the  cell  containing  the  other.  When  a  fairly 
large  current  is  passed  through  the  spirals  they  will  heat  up 
and  lose  heat  to  the  cell  walls  at  a  rate  directly  proportional 
to  the  thermal  conductivity  of  the  gas  in  the  cell.  A  difference 
in  cooling  rate  will  allow  a  difference  in  temperature  between 
the  spirals  and  will  cause  a  deflection  of  the  galvanometer  in 
the  bridge  circuit.  The  difference  in  conductivity  of  air  and  COj 
will  allow  the  galvanometer  to  be  calibrated  directly  in  per  cent 
carbon  dioxide.  —  Cambridge  and  Paul  Instrument  Company, 
London,  England. 

COLOR  MATCH  AND  SPECTRAL  DISTRIBUTION. 

Wlien  two  different  radiators,  such  as  a  tungsten  and  a 
carbon  lamp,  are  color-matched — i.e.,  adjusted  so  that  the 
integral  color  is  the  same — there  has  been  some  question  as  to 
the  extent  to  which  they  have  the  same  distribution  of  energy 
in  the  visible  spectrum.  Experinunls  performed  with  four 
different  radiating  bodies — a  black  body,  tungsten,  tantalum, 
and  untreated  carbon — showed  that  if  these  four  radiators  were 
color-matched  by  determining  the  temperature  for  which  the 
ratio  of  the  red  intensity  to  the  blue  intensity  was  the  same 
then  the  ratio  of  the  red  to  the  green  was  not  what  it  should 
be  if  they  had  the  same  spectral  distribution  when  they  were 
thus  color-matched.  Taking  the  black  body  as  the  standard  the 
untreated  carbon  was  found  to  be  the  same  within  experimental 
errors.  The  ratio  of  red  to  green  for  tungsten  differed  from 
that  of  a  black  body  by  about  0.5  per  cent  for  a  temperature 
of  about  1..500  deg.  K.  to  about  8  per  cent  for  a  temperature  of 
about  2.900  deg.  K.  For  tantalum  this  difference  was  very 
nearly  constant  for  a  range  in  temperature  from  1,500  deg.  K. 
to  2.700  deg.  K.  and  was  equal  to  about  6  per  cent. — E.  P. 
Hyde  and  W.  E.  Forsythc,  Ncla  Laboratory,  Ckvtla7id,  Ohio. 

DRY-CELLS,  RECORDER  FOR  TESTING. 

Manufacturers  and  users  of  dry  cells  frequently  have  occa- 
sion to  test  the  life  of  a  cell  or  group  ot  cells  under  various 
conditions  of  discharge.  An  instrmnent  has  been  developed 
that  will  automatically  control  the  rate  of  discharge  at  a  pre- 
determined value  and  at  the  same  time  give  a  continuous  record 
of  the  variation  in  terminal  voltage,  both  on  open  and  closed 
circu'it.  It  is  hoped  that  this  instrument  may  help  to  develop 
some  new  and  shorter  nietliod  of  testing  dry  cells. — Leeds  tt 
Xorthrtip  Company,  Pliikuh  Iphia. 

ELECTROLYTIC  REPAIRING  OF  MACHINERY. 

A  series  of  tests  has  been  carried  out  on  the  repairing  by 
electrolytic  deposition  of  worn-out  or  too  deeply  machined  steel 
parts.  The  best  results  were  obtained  from  a  solution  of  ferrous 
ammonium  sulphate  with  a  current  density  of  0.23  amp.  per 
sq.ft.  (0.0213  amp.  per  sq.m.).  If  iron  is  deposited  on  a  eteel 
b.ase  and  the  whole  annealed  to  above  the  Ai  point  for  pure 
Iron  the  two  will  become  strongly  welded. — W.  A.  Mac/adyen, 
London,  England.  [N.  B. — This  method  will  be  found  to  be  a 
useful  adjunct  and  supplement  to  the  electric  welding  where  the 
latter   is  for  some  reason   undesirable. — Editor.] 

FLATIRONS,   ELECTRIC,   TESTING   OF. 

Plans  are  under  way  for  the  testing  of  various  grades  of 
commercial  electric  flatirons  as  to  durability,  efficiency,  etc. 
The  Irons  to  be  tested  will  be  submitted  by  the  various  manu- 
facturers, and  it  is  planned  to  test  first  the  G-lb.  size.  The 
results  of  the  test  will  be  published  without  disclosing  the 
manufacturers'  names,  but  with  the  idea  of  indicating  to  users 
what  figures  for  durability,  effldency,  etc.,  they  can  employ  in 
making  specifications  for  their  purchases  and  yet  obtain  irons 
of  the  desired  quality.  The  following  tests  will  be  m.ade ;  Gen- 
eral records  of  weights,  size,  finish,  etc,  ;  consumption  at  rated 
voltage,  also  at  maximum  and  at  minimum  voltages,  for  which 
the  flatiron  was  designed  :  variation  in  power  consumption  on 
alternating  current  and  direct  current  and  variation  with  tem- 
perature. The  temperature  of  the  handle,  stand,  cord  and  other 
parts  which  have  to  be  handled  will  be  tested  at  the  maximum 
temperature  which  the  iron  will  attain :  the  stability  of  the 
irons   in    various   positions    will   be   studied,   and    durability    and 


efflciency  tests  will  be  made  of  the  whole  iron  and  of  its  various 
parts. — iV.   E.    h.   A.,  Division  of  Standardization  and  Testing, 
Washington,  D.  C. 
SPECTRUM,  VISIBLE,  OF  ACETYLENE  FLAME. 

A  knowledge  of  the  distribution  of  energy  in  the  visible 
spectrum  of  an  acetj-lene  flame  has  become  important  within  the 
last  few  years  through  the  use  of  this  flame,  in  cylindrical 
form,  in  investigations  of  the  visibility  of  radiation.  The  data 
on  acetylene  published  by  Coblentz  form  a  curve  in  the  visible 
spectrum  which  will  not  agree  with  that  of  a  black  body  at 
any  tempei-atiii-e  to  belter  than  7  or  8  per  cent.  As  this  would 
mean  that  no  color  match  could  be  obtained,  a  short  investiga- 
tion was  undertaken  to  verify  the  conclusion  and  the  i-esults 
gave  a  curve  agreeing  within  the  limits  of  erroi-  with  that  of  a 
black  body  at  2.360  deg.  K.  In  the  extreme  red.  beyond  0.70v. 
there  was  indication  of  a  higher  emissivity  for  tlie  acetylene. 
— E.  P.  Hyde,  W.  E.  Forsythe,  F.  E.  Cady,  Nela  Laboratory, 
Cleveland.  ( N.  B. — These  preliminary  studies  to  establish  re- 
liable standards  of  radiation  lead  to  methods  of  measurements 
of  extreme  importance  in  pyrometry  and  in  the  improvement  of 
incandescent  lamps. ) 

STEEL  FOR  PERMANENT  MAGNETS. 

A  new  alloy  steel  possessing  an  extremely  high  coercive 
force  and  strong  residual  magnetism  has  been  developed.  It 
contains  cobalt,  tungsten  and  chromium.  Measurements  of  the 
residual  magnetism  for  specimens  ot  slightly  different  compo- 
sition gave  values  from  920  to  620  C.  G.  S.  units,  and  the 
coercive  force  of  the  same  specimens  ranged  from  226  gauss  to 
257  gauss.  Artiflcial  aging  by  heating  in  boiling  water  and  by 
repeated  mechanical  shock  reduced  the  residual  magnetism  by 
only  6  per  cent.  Its  properties  indicate  that  it  is  specially 
suited  for  short  bar  magnets. — Kotaro  Honda  and  Shozo  Saito. 

TUNGSTEN,   VAPORIZATION   OF,  EFFECT  OF   STRONG 
ELECTROSTATIC  FIELDS  UPON. 

Some  preliminary  woi'k  has  been  done  on  the  effect  of  elec- 
trostatic fields  upon  the  vaporization  ot  tungsten  filaments  by 
noting  the  change  in  resistance  of  a  filament  with  constant 
current  and  exposed  to  an  electrostatic  field  of  varying  strength 
which  opposed  thermionic  emission.  No  effect  to  within  0.5 
per  cent  was  found,  but  some  speculations  seem  to  indicate  that 
by  a  modification  of  conditions  a  positive  infiuence  of  elec- 
trostatic fields  on  vaporization  may  be  found. — A.  G.  Worthing 
and  W.  C.  Baker,  Ntla  Laboratory,  Clcvilaiid. 


Suggestions  for  Research 

ALTERNATORS  FOR  RADIO  SERVICE,  SPEED  REGULATION 
OF. 

Radio  stations  using  high-frequency  alternators  require  spe- 
cial devices  to  keep  the  speed  constant  in  oi'dei*  to  have  con- 
stant-frequency output.  Electrical  and  mechancial  regulating 
devices  are  held  to  be  unsatisfactory,  and  some  methods  of 
keeping  the  alternator  under  constant  load  have  been  tried. 
One  method  is  to  use  a  sending  key  with  a  relay  which  shunts 
the  full  alternator  output  into  a  ballast  circuit  when  not  send- 
ing. (See  Elektrotechnische  Zeitschrift,  Vol.  41.  p.  367.  1920.) 
A  simpler  and  more  effective  method  of  speed  regulation  is  de- 
sired.— Editorial  Suggestion. 
CIRCUIT  BREAKERS,  OIL  IMMERSED,  RATING  OP. 

The  present  method  of  rating  the  interrupting  capacity  of 
oil  circuit  breakers  is  on  the  basis  ot  a  duty  cycle,  which  is 
intended  to  be  representative  of  operating  practice.  However, 
no  single-duty  cycle  can  fully  represent  very  many  working 
conditions,  and  it  is  recommended  that  the  ratings  of  all  oil 
circuit  breakers  should  be  made  with  reference  to  several 
duty  cycles,  and  that  curves  be  drawn  of  the  ratings  as  against 
the  various  operating  conditions. — iV.  E.  L.  A.  Electrical  Ap- 
paratus C'om7nittee. 
POWER  PLANTS,  COMBINED  STEAM  AND  HYDRO,  GOV- 
ERNING OF. 

There  is  room  tor  a  great  deal  of  original  investigation  and 
development  in  the  problem  ot  governing  and  regulation  in  com- 
bined steam  and  hydi'o-electric  plants.  It  has  been  found  diffi- 
cult to  operate  such  plants  in  parallel  owing  to  poor  frequency 
regulation  ot  the  hydro  units.  Information  is  desired  as  to  the 
best  relative  regulation  or  inherent  djop  of  hydro  and  steam 
governors  under  various  conditions  of  water  flow. — N.  E.  L.  A. 
Prime  AJovers  Committee. 
SYNCHRONOUS  MACHINES,  HIGH-POTENTIAL  TEST. 

The  present  method  of  applying  the  high-potential  test 
(A.  I.  E.  E.  Standardization  Rules)  fails  to  impose  any  test 
w'hatsoever  on  tlie  insulation  within  a  coil  or  between  adjacent 
coils  of  a  phase.  In  the  case  of  a  fully  connected  machine  it 
fails  also  to  impose  any  test  between  phase  windings  where  the 
highest  potential  exists  when  the  machine  is  opei-ating.  On 
the  other  hand,  the  present  test  imposes,  barring  capacity  ef- 
fects, the  same  stress  on  the  external  insulation  of  all  coils. 
This  is  ciuite  an  unnecessary  hardship  upon  certain  parts  of  the 
winding,  and  in  a  very  large  machine  it  produces  unknown 
stresses  at  certain  points,  due  to  capacity  effects.  Moreover. 
the  present  test  may  impose  at  some  point  a  stress  that  is 
equivalent  to  exceeding  the  elastic  limit  without  breakdown, 
and  we  have  no  means  of  determining  the  damage  done.  For 
these  reasons  it  is  suggested  that  the  desired  overvoltage  be 
furnished,  wherever  possible,  by  the  machine  itself,  running  it 
at  a  higher  excitation  and  at  moderate  overspeed.  with  the 
armatui-e  terminals  (a)  insulated,  (b)  grounded  on  one  side. 
The  insulation  stress  will  then  be  of  the  same  kind  as  in 
actual  operatlon.^-W.  J.  Fo.^tcr,  Schenectady.  N.  Y. 
TELEPHONE  LINES— MITIGATION  OF  INDUCTIVE 
INTERFERENCE. 

The  following  arrangement  due  to  Marius  Latour  has  been 
successfully  tried  in  France;  The  telephone  current  is  ampli- 
fied for  transmission,  and  in  tire  terminal  apparatus  the  in- 
tensity of  this  current  is  brought  down  to  the  value  correspond- 
ing to  a  noimal  audition  at  the  same  time  as  tlie  intensity  of 
the  disturbing  lurrent  is  reduced.  The  amplification  can  be 
regulated  at  will  at  the  start,  and  the  disturbances  decreased 
down  to  a  sufllciently  low  value  not  to  interfere  with  tele- 
phone conversations.  The  amplifier  employed  was  a  vacuum 
tube  with  three  electrodes.  [In  view  of  the  importance  ot  the 
inductive  interference  problem  in  this  country  at  the  present 
time   this   method    is   well   worth    trying. — Editor.] 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial   and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Wisconsin  Municipalities  Support  State 
Utility  Regulation 

WISCONSIN  municipalities  have  given  their  full 
support  to  the  regulation  of  public  utilities  in  the 
state  by  the  Wisconsin  Railroad  Commission.  This 
attitude  was  manifested  when  the  last  of  the  series  of 
bills  introduced  into  the  Legislature  to  abolish  the  com- 
mission was  killed  by  a  large  majority.  The  joint  com- 
mittee of  the  Senate  and  Assembly  which  held  a  public 
hearing  on  the  bill  heard  from  nearly  all  the  cities  in 
Wisconsin  either  directly  through  their  mayors,  city 
attorneys  and  civic  associations  or  through  the  League 
of  Municipalities.  Although  utility  rates  have  been 
increased  in  nearly  all  the  cities  of  the  state  the  bill  to 
abolish  the  commission  failed  to  gain  a  single  supporter 
among  the  municipalities  represented. 


Supply  Manufacturers  to  Meet  at  New 
London  at  End  of  June 

ARRANGEMENTS  are  being  made  for  the  summer 
L  section  meetings  of  the  Associated  Manufacturers 
of  Electrical  Supplies,  to  be  held  as  usual  at  the  Gris- 
wold,  Eastern  Point,  New  London,  Conn.,  during  the 
week  commencing  June  27. 

One  evening  will  be  devoted  to  a  banquet,  with 
special  entertainment,  music,  etc.  The  newly  organized 
Radio  Appliance  Section  of  the  association  will  give 
a  demonstration  of  the  wireless  telephone,  establishing 
direct  communication  with  many  inland  cities  and  also 
with  ships  at  sea.  The  golf  course  will  be  open  to  all 
and  there  will  be  music  and  dancing  evei'y  afternoon  and 
evening. 

The  section  meetings  will  be  held  at  convenient  hours 
during  the  session,  on  a  schedule  to  be  arranged.  The 
general  standards  committee  will  also  hold  an  important 
meeting  during  the  session.  The  board  of  governors 
will  hold  its  regular  June  meeting  there. 

New  Financing  Totaling  $17,000,000 
Announced  the  Past  Week 

AN  UNUSUALLY  large  volume  of  new  financing, 
iV  amounting  in  all  to  almost  $17,000,000,  has  been 
announced  during  the  past  week.  A  closed  issue  of 
$3,500,000  of  twenty-year  8  per  cent  secured  gold  bonds 
of  the  American  Power  &  Light  Company,  due  May  1, 
1941,  came  out  at  a  price  to  yield  8.15  per  cent.  The 
proceeds  will  be  used  to  refund  $2,200,000  of  ten-year 
notes  due  in  August  and  for  other  corporate  purposes. 

The  San  Diego  Consolidated  Gas  &  Electric  Com- 
pany has  disposed  of  $2,750,000  of  first  and  refunding 
mortgage  6  per  cent  gold  bonds  due  March  1,  1939, 
which  are  being  offered  at  87,  to  yield  7.3  per  cent. 

A  block  of  $6,000,000  of  first  and  consolidated  mort- 
gage series  A  A  6  per  cent  gold  bonds,  due  Nov.  1,  1950, 
of  the  Niagara  Falls  Power  Company  is  being  offered 


at  88,  to  yield  about  7  per  cent.  The  proceeds  will  be 
used  in  part  in  the  construction  of  a  new  tunnel. 

A  new  issue  of  $4,500,000  of  first  lien  and  refund- 
ing mortgage  twenty-five-year  7i  per  cent  series  A 
gold  bonds  of  the  Portland  (Ore.)  Railway,  Light  & 
Power  Company  was  brought  out  a  price  of  96,  to  yield 
7.85  per  cent.  An  interesting  feature  of  this  issue 
is  the  provision  that  it  i.s  non-callable  during  the 
first  ten  years. 

The  Massachusetts  Department  of  Public  Utilities 
has  approved  the  petition  of  the  South  Berkshire  Power 
&  Electric  Company  to  issue  1,600  additional  shares 
of  stock  at  $110  a  share  to  pay  for  enlargements. 


Georgia  Electrical  Interests  Band  Together 
for  Mutual  Advantages 

REALIZING  the  need  of  closer  co-operation  between 
.  the  various  branches  of  the  industry  in  Georgia, 
approximately  a  hundred  of  the  more  prominent  men 
in  the  electrical  business  in  the  state  met  in  Macon 
on  May  9  and  10  for  the  purpose  of  organizing  a  state 
association  the  membership  of  which  is  to  embrace  every 
branch  of  the  electrical  industry  in  Georgia.  The 
movement  primarily  is  the  outgrowth  of  proposed  legis- 
lation looking  toward  state  condemnation  and  owner- 
ship of  all  utilities  and  a  bill  proposed  by  the  Federa- 
tion of  Trades  requiring  that  licenses  shall  be  issued  to 
electricians  doing  work  in  the  state  only  after  they 
have  passed  examinations. 

In  order  to  impress  on  those  in  attendance  the  urgency 
of  the  situation  a  well-planned  program  had  been  pre- 
pared. Preston  S.  Arkwright,  president  of  the  Georgia 
Railway  &  Power  Company,  in  his  opening  address 
sounded  the  keynote  of  the  meeting.  Beginning  with  the 
infancy  of  the  industry,  he  sketched  its  growth  to  the 
present  time,  declaring  that  in  not  one  single  instance 
can  government,  state  or  municipal  ownership  receive 
credit  for  the  industry's  phenomenal  growth.  Mr.  Ark- 
wright pointed  out  that  should  the  bills  fostered  by  the 
Municipal  League  of  Georgia  become  law  the  powers 
granted  municipalities  under  the  bill  could  not  be  exer- 
cised, because  the  credit  situation  of  the  governmental 
bodies  precludes  the  possibilities  of  their  purchasing 
the  properties  from  their  present  owners. 

"Money,"  he  said,  "cannot  be  commandeered  or 
coerced.  The  owners  of  capital  must  be  coaxed  to 
invest  their  funds  in  an  enterprise  by  a  feeling  of  con- 
fidence that  the  borrower  will  pay  a  fair  price  for  the 
use  of  the  money  and  that  it  will  be  returned  at  the 
end  of  the  period  for  which  it  was  borrowed.  Threats 
of  confiscation  by  the  state  will  absolutely  prevent  the 
utilities  from  any  further  growth  or  expansion." 

In  a  short  but  interesting  discussion  of  the  present 
merchandising  situation  P.  C.  Gilham,  president  of  the 
Gilham-Schoen  Company,  stressed  the  necessity  of  mo>-e 
aggressive  sales  methods  by  the  electrical   dealer  and 
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sounded  the  warning  that  if  the  present  drift  of  the 
business  continued,  in  a  very  short  while  the  sale  of 
electrical  appliances  would  be  squarely  in  the  hands  of 
the  hardware,  drug  and  department  stores. 

W.  R.  C.  Smith  of  the  W.  R.  C.  Smith  Publishing 
Company  advocated  a  broader  utilization  of  newspaper 
cop>'  as  well  as  direct-by-mail  advertising,  suggesting 
in  reference  to  the  former  class  of  publicity  that  dealers 
pool  their  advertising  funds  so  that  they  maj  dominate 
considerable  space  in  the  local  papers. 

The  addresses  of  the  evening  session  immediately 
followed  a  dinner  and  a  motion  pictui-e  of  the  hydi-o- 
electric  developments  of  the  Georgia  Railway  &  Power 
Company.  The  paper  by  Rawson  Collier,  general  sales 
manager  of  the  Georgia  Railway  &  Power  Company, 
showed  the  connection  between  the  state  ownership 
leaders  in  Georgia  and  the  discredited  socialists  of 
Minnesota,  quoting  from  a  program  of  the  last  meeting 
of  the  Municipal  Ownership  League  of  America  to  prove 
that  the  radicals  were  making  every  effort  to  enlist 
organized  labor  in  a  nation-wide  campaign  for  govern- 
ment ownership  of  all  utilities  and  transportation  facili- 
ties. He  also  gave  some  interesting  comparisons  be- 
tween the  rates  of  the  local  utility  and  those  of  the 
Hydro-Electric  Commission  of  Ontario.  P.  R.  Bomeis- 
ler,  vice-president  and  general  manager  of  the  Ware 
County  Light  &  Power  Company,  spoke  on  the  subject 
of  "Co-operation  of  All  the  Electrical  Interests,"  de- 
claring that  "the  pul)lic  generally  and  the  public  utility 
are  one  and  indivisible,  each  necessary  to  the  other, 
growing  together  and  side  by  side,  prosperity  for  one 
meaning  success  to  the  other  and  failure  for  either 
meaning  dire  distress  to  the  other."  W.  E.  Trittipo  of 
the  Ivanhoe-Regent  Works  of  the  General  Electric  Com- 
pany made  suggestions  for  better  sales  methods  in  the 
commercial  and  industrial  lighting  fields. 

The  opening  of  the  Tuesday  morning  session  was  de- 
voted to  addresses  by  Ralph  Walker,  president  of  the 
Walker  Electric  &  Plumbing  Company,  and  Gadsen  Rus- 
sell, president  of  the  Russell  Electric  Company,  after 
which  the  meeting  went  into  business  session.  The 
constitution  and  bylaws,  as  drawn  up  by  a  committee 
appointed  for  the  purpose,  were  submitted  and  adopted. 
The  following  officers  were  elected  for  the  coming  year: 
President,  L.  W.  Roberts,  Atlanta ;  vice-president,  G.  M. 
Stout,  Atlanta;  secretary  and  treasurer.  W.  C.  Drake, 
Atlanta;  executive  committee,  Norton  Frierson  of 
Savannah,  Joel  Weir  of  Athens,  P.  R.  Bomeisler  of 
Waycross,  C.  S.  Banghart  of  Augusta,  Henry  Morton 
of  Columbus  and  Henry  Lowe  of  Macon,  Ga. 


Irrigation  Promoters  Oppose  Power 
Project 

THE  Federal  Power  Commission  as  constituted  un- 
der the  new  administration  was  to  have  its  first 
formal  meeting  yesterday.  May  20.  The  Secretary  of 
War  has  had  so  many  demands  on  his  time  as  hitherto 
to  preclude  his  presiding  at  a  regular  session  of  the 
commission.  The  commission  gave  a  hearing  on  May 
16  on  the  application  of  C.  E.  Loose  for  a  power  devel- 
opment on  the  East  Walker  River  in  California,  just 
over  the  Nevada  boundary.  Irrigation  interests  are 
opposing  the  project  on  the  ground  that  the  public 
would  benefit  more  from  the  development  of  agriculture 
than  from  the  9,000  hp.  which  Mr.  Loose  proposes  to 
develop  for  mining  purposes. 


Superpower  Plants  Practicable  for 
Anthracite  Regions,  Says  Murray 

DENIAL  is  made  this  week  by  W.  S.  Murray,  chair- 
man of  the  engineering  staff  for  the  Superpower 
Survey,  of  the  report  published  in  the  May  7  issue  of 
the  Electrical  World  to  the  effect  that  mouth-of-mine 
plants  have  been  found  impracticable  for  superpower 
plants.  This  condition  holds  true  for  the  bituminous 
fields  but  not  for  the  anthracite  regions,  according  to 
Mr.  Murray.  His  statement  to  the  Electrical  World 
reads : 

"As  our  investigation  has  progressed  it  has  been 
very  definitely  determined  that  the  physical  conditions, 
particularly  that  relating  to  a  lack  of  condensing  water, 
prevent  the  development  of  electric  power  in  the  bitu- 
minous-coal mining  districts.  This,  however,  is  not 
the  case  within  the  anthracite  region,  since  it  appears 
that  at  Pittston  and  Sunbury,  points  on  the  Susque- 
hanna River,  superpower  stations,  each  of  .300,000  kw. 
capacity,  can  be  construcisd.  to  which  a  third  can  be 
added  upon  the  same  river  about  midway  between  Pitts- 
ton  and  Sunbury.  The  development  of  these  plants  will 
admit  of  the  saving  of  some  6,000,000  tons  of  coal 
annually  by  the  application  of  their  power  to  anthracite 
mining,  and  will  provide  also,  owing  to  the  better 
diversity  factor  of  the  load  in  this  region,  as  com- 
pared with  that  of  the  load  in  the  tidewater  region,  a 
supply  of  power  in  the  territory  between  New  York  and 
Philadelphia  at  a  lesser  rate  of  cost  than  were  it  gen- 
erated at  these  tidewater  points." 


Public  Utility  Information  Bureau  for 
Texas  Advocated 

ESTABLISHMENT  of  a  public  information  bureau 
by  the  utilities  of  Texas  was  recommended  in  the 
address  of  President  Hardgrave  at  the  opening  session 
of  the  seventeenth  annual  convention  of  the  Southwest- 
ern Electrical  and  Gas  Association  at  Galveston  on 
Wednesday  afternoon.  He  urged  the  support  of  the 
national  publicity  campaign  by  local  use  of  the  advertis- 
ing material  and  expressed  appreciation  of  the  efforts  of 
the  manufacturers  and  jobbers.  This  appreciation  was 
backed  by  a  resolution  of  appreciation  on  the  part  of  the 
convention.  In  emphasizing  the  non-local  character  of 
utility  service  Mr.  Hardgrave  said  that  only  eighty-four 
towns  with  less  than  1,000  population  in  Texas  had  elec- 
tric service  and  added  that  anything  making  for  uni- 
form regulatory  policies  over  the  whole  state  would 
enable  the  spread  of  electric  service  to  other  small 
communities  of  this  type  which  are  the  backbone  of 
trade. 

President  InsuU  of  the  National  Electric  Light  Asso- 
ciation described  the  increased  activities  of  that  asso- 
ciation. Local  ownership  of  securities  was  urged  by 
W.  B.  Tuttle  of  San  Antonio,  in  reporting  for  the  public 
policy  committee,  as  a  means  of  bringing  about  better 
understanding  on  the  part  of  the  public  and  customers 
of  utility  aims. 

Light  and  power,  technical,  street  railway  and  com- 
mercial section  meetings  were  held  Thursday  and  Fri- 
day, and  the  convention  was  addressed  by  W.  G.  Busby, 
chairman  of  the  Missouri  Public  Service  Commission, 
who  discus.sed  the  subject  of  state  utility  commissions. 
The  annual  banquet  was  held  Friday  evening  at  the 
Hotel  Galvez. 
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Indiana  Utilities  Pay  Fourth  of 
State  Tax 

MORE  than  one-fourth  of  the  total  assessment  levied 
by  the  Indiana  State  Board  of  Tax  Commissioners 
for  1920  was  against  public  utility  companies.  Figures 
made  public  at  the  State  House  recently  showed  that 
the  public  utility  companies  were  assessed  by  the  state 
board  for  $269,372,564.  The  total  assessments  levied 
by  the  state  board  amounted  to  $969,345,253.  Utility 
companies  were  assessed  for  almost  three  times  as 
much  as  the  total  figure  for  all  the  banks  of  Indiana, 
the  total  bank  assessments  being  $97,270,475. 


F.  M.  Feiker  to  Assist  Hoover  in  Plans  for 
Government  Aid  to  Industry 

FM.  FEIKER,  vice-president  and  chairman  of  the 
,  editorial  board  of  the  McGraw-Hill  Company,  has 
been  appointed  by  Herbert  Hoover  as  his  personal  as- 
sistant in  the  development  of  the  Department  of  Com- 
merce as  an 
aid  to  industry. 
Mr.  Hoover 
has  divided  the 
department 
into  two  parts, 
delegating  to 
Assistant  Sec- 
retary Huston 
the  supervision 
of  the  bureaus 
relating  to  nav- 
i  gatio  n  and 
fisheries  while 
he  himself  will 
devote  his  at- 
tention to  the 
Bureaus  of 
Foreign  and 
Domestic  Com- 
merce, Stand- 
ards and  the 
Census.  The 
problem  is  to  find  out  from  business  men  what  kind 
of  facts  and  figures  industry  needs  from  the  govern- 
ment. Once  obtained,  the  problem  is  to  get  these 
facts  and  figures  back  to  business.  It  is  in  this  work 
that  Mr.  Feiker  is  most  interested.  Educated  in  the 
engineering  profession,  his  broad  executive  experi- 
ence in  business  publicity  makes  him  particularly  fitted 
to  engage  in  this  intelligently  conceived  plan  to  make 
the  government  serve  in  a  more  tangible  way  American 
industry. 

Mr.  Feiker  will  be  associated  with  Mr.  Hoover  while 
on  a  leave  of  absence  from  the  McGraw-Hill  Company, 
of  which  organization  he  has  been  a  part  since  1915, 
when  he  left  the  A.  W.  Shaw  organization  in  Chicago 


to  become  editor  of  the  Electrical  World.  Mr.  Feiker 
was  graduated  from  the  Worcester  (Mass.)  Polytechnic 
Institute  in  1904  in  electrical  engineering.  Except  for 
a  year  or  two  in  special  research  work  on  high-tension 
transmission,  all  of  his  time  since  graduation  has  been 
spent  in  technical  and  business  journalism.  A  year  was 
spent  as  technical  journalist  for  the  General  Electric 
Company,  and  then  he  joined  the  staff  of  System. 
Shortly  afterward  he  developed  the  idea  of  Factory,  a 
companion  magazine,  and  in  1912  became  chairman  of 
the  editorial  board  of  all  of  the  Shaw  publications. 

Upon  coming  to  the  Electrical  World  in  1915  he 
quickly  sensed  the  commercial  needs  of  the  electrical 
industry,  and  the  following  year  with  the  aid  of  his 
associates  he  launched  Electrical  Merchandising  to  sup- 
plement and  extend  the  service  of  the  Electrical  World 
to  the  industry.  In  January,  1920,  his  constructive 
thinking  and  vision  was  recognized  in  his  election  to  the 
vice-presidency  of  the  McGraw-Hill  Company,  now  en- 
gaged in  publishing  ten  other  publications  in  addition 
to  the  Electrical  World. 

Mr.  Feiker  has  always  been  sympathetic  with  the 
point  of  view  now  being  expressed  so  clearly  and  forcibly 
by  Mr.  Hoover.  He  was  unusually  active  in  the  forma- 
tion of  the  Federation  of  American  Engineering  Socie- 
ties and  has  always  taken  a  prominent  part  in  the 
transactions  of  the  many  engineering  and  business 
societies  of  which  he  is  a  member. 


Westingliouse  Sales  Amount  to 
$151,000,000 

SALES  billed  by  the  Westinghouse  Electric  &  Manu- 
facturing Company  during  the  year  ended  March  31, 
1921,  amounted  to  $150,980,106.39.  The  volume  of 
orders  booked,  it  is  stated  in  the  annual  report  made 
public  this  week,  reached  its  maximum  in  August  of 
last  year,  and,  although  thereafter  somewhat  reduced, 
continued  large  until  December,  when  there  came  a 
sharp  drop.  The  monthly  volume  of  orders  since  then 
has  remained  at  about  the  level  reached  in  December, 
which  was  between  $8,000,000  and  $9,000,000.  Ship- 
ments continued  in  large  volume,  so  that  on  April  1, 
1921,  the  balance  of  unfilled  orders  was  reduced  to 
$65,621,000. 

Property  and  plant  account  showed  an  increase  over 
the  previous  year  of  $9,361,403.90.  The  recession  in 
business,  it  is  stated,  will  permit  a  substantial  reduction 
in  inventories  and  notes  payable  during  the  ensuing 
year. 

Inventory  depreciation  and  adjustment  as  of  Dec.  31, 
1920,  at  cost  or  current  market  value,  whichever  was 
lower,  was  taken  care  of  by  including  $5,315,196  as  a 
sales  cost  and  appropriating  $5,000,000  from  surplus  for 
a  special  contingent  reserve  to  provide  for  further  pos- 
sible shrinkages  and  adjustments. 

Following  is  a  condensed  comparative  statement  of 
operations  for  the  past  six  years: 


1921  1920 

Gross  earnings — sales  billed $150,980,106  $136,052,092 

Cost  of  sales 138.774.084  120,972.262 

Net  manufacturing  profit $12,206,022  $15,079,830 

Other  income 3,679.464  1,721.334 

Gross  income  from  all  sources $15,885,486  $16,801,164 

Interest  charges,  etc 3.267,950  1,594,823 

Net  income  available  for  dividends  and  other  purposes. , .  ,   $12,617,536  $15,206,341 


■  Year  Ended  March  31 


1919 

$160,379,943 

144.667.402 

$15,712,541 
1,623,262 

$17,335,803 
2,276,795 

$15,059,008 


1918 

$95,735,407 

80,225,937 

$15,509,470 
1,325,263 

$16,834,733 
1,429,052 

$15,405,681 


1917 

1916 

$89,539,442 
72,077,752 

$50,269,240 
40.839,344 

$17,461,690 
1,386,547 


$18,848,237 
768.348 


$18,079,889 


$9,666,789 
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Radio  Appliance  Section  Achlctl  to 
A.  M.  E.  S. 

As  AN  outcome  of  the  enthusiastic  convention  and 
.exhibit  of  radio  manufacturers  held  in  New  York 
Cfty  the  middle  of  March,  a  committee  of  these  manu- 
facturers applied  for  admission  to  the  Associated  Manu- 
facturers of  Electrical  Supplies.  Consequently  the 
Radio  Appliance  Section  of  the  a.ssociation  has  been 
formed  with  D.  R.  Murdock  of  the  William  J.  Murdock 
Company,  Chelsea,  Mass.,  as  chairman  and  George  J. 
Eltz,  Jr.,  Manhattan  Electrical  Supply  Company,  New 
York  City,  as  secretary.  A  committee  has  been  ap- 
pointed to  recommend  the  different  phases  of  radio  work 
to  cover  which   iiermanent  committees  will  be  formed. 


Kentucky  Utilities  Hard  Hit  by  Higher 
Coal  Freight 

VIRTUALLY  every  public  utility  company  in  the 
state  will  be  affected  by  announced  increases  in 
freight  rates  on  coal  from  the  mines.  The  Louisville  & 
Nashville  Railroad  has  reduced  rates  to  Lexington, 
which  were  out  of  line,  but  put  a  heavy  increase  on 
Loui.sville  and  way  stations  from  both  the  eastern  and 
the  western  Kentucky  mines  and  on  coal  moving  over 
its  lines  from  Tennessee  and  Virginia.  On  western 
Kentucky  fuel  the  increase  is  15  cents  a  ton  (o  $1.40,  and 
on  eastern  Kentucky  differentials  between  steam  and 
prepared  coals  are  removed,  resulting  in  an  increase 
of  approximately  33  cents  a  ton  on  screenings  and  22 
cents  on  mine  run. 

This  will  hit  the  Louisville  Gas  &  Electric  Company 
rather  hard  on  movement  of  coal  from  its  western 
Kentucky  mines  at  Echols,  Ky.,  to  Louisville,  and  it 
along  with  a  number  of  other  large  consumers  will 
probably  protest  against  the  increase,  which  is  to  be- 
come effective  June  16.  Jeffersonville  and  New  Albany, 
Ind.,  as  well  as  Cincinnati,  are  also  affected. 


Arkansas  Utilities  Urged  to  Back 
National  Advertising 

A  COMBINED  correspondence  course  of  study  in 
technical  subjects  and  personal  instruction  by  mem- 
bers of  the  state  university  faculty  was  outlined  by 
Dean  Gladson  of  the  Engineering  School  of  the  State 
University  of  Arkansas  in  the  discussion  before  the 
Arkansas  Utilities  As.sociation  at  Hot  Springs  on 
Thursday  of  last  week  of  the  meter  course  that  the 
university  has  undertaken.  In  addition  to  the  work 
that  is  being  done  with  the  meter  courses  in  co-opera- 
tion with  the  association.  Dean  Gladson  suggested  the 
possibility  of  working  out  similar  courses  in  fuel  Com- 
bustion and  other  subjects. 

The  local  newspaper  as  an  indispensable  factor  in  any 
advertising  campaign  was  discussed  by  A.  G.  Whidden 
of  Pine  Bluffs  in  a  talk  on  'Tublicity,"  in  which  he  made 
a  plea  that  the  newspaper  men  always  be  told  the  facts. 
If  treated  with  confidence,  they  can  be  an  important 
factor  in  the  winning  of  public  confidence,  provided  that 
publicity  is  backed  by  service  and  quality.  Attention 
was  called  to  the  national  advertising  campaigns  of  the 
National  Electric  Light  Association,  and  the  manufac- 
turers and  the  utilities  were  told  that  these  campaigns 
could  not  be  successful  unless  they  were  backed  by  local 
advertising.  The  utility  men  were  urged  to  be  ex- 
tremelv  careful  of  their  advertising  copy  and  to  avoid 


the  use  of  advertising  space  merely  for  the  purpose  of 
placating  the  editor.  Its  use  was  urged  only  for  the 
purpose  of  telling  a  real  story  that  the  public  is  inter- 
ested in. 

The  last  session  on  Thursday  afternoon  was  devoted 
to  the  subject  of  electrical  merchandising.  The  prin- 
cipal paper,  by  C.  E.  Michel  of  St.  Louis,  was  to  the 
effect  that  the  contractor-dealer  needs  less  scolding  and 
more  encouragement. 

The  annual  banquet  was  held  jointly  with  the  South- 
western Geographic  Division  of  the  National  Electric 
Light  Association  on  Friday  evening.  The  following 
officers  were  elected:  President,  R.  M.  Foster,  Helena 
Water  Company,  Helena:  first  vice-president,  S.  R. 
Brough,  Arkansas  Water  Company,  Little  Rock;  second 
vice-president,  S.  A.  Lane,  Southwestern  Bell  Telephone 
Company,  Little  Rock;  secretary-treasurer,  R.  I.  Brown, 
Little  Rock  Railway  &  Electric  Company.  The  next 
convention  will  be  held  at  Little  Rock. 


Northwest  Association  Convention  to 
Be  Held  in  June 

THE  fourteenth  annual  convention  of  the  Northwest 
Electric  Light  and  Power  Association  is  to  be  held 
in  Portland,  Ore.,  June  15  to  18  inclusive.  Formerly  the 
conventions  were  held  in  September,  but  it  has  been 
decided  that  June  is  a  better  month.  The  following 
tentative  program  has  been  arranged: 

Wednesday,  June  15 

Morning. — Address  of  welcome  by  G.  L.  Baker,  Mayor 
of  Portland;  annual  address  by  President  Franklin  T. 
Griffith. 

ATooH.— Luncheon  at  Portland  Ad  Club,  F.  T.  Griffith 
chairman. 

Afternoon. — "The  National  Electric  Light  Association," 
by  M.  H.  Aylesworth,  executive  manager  of  the  N.  E.  L.  A.; 
report  of  the  executive  committee  of  the  Accounting  Sec- 
tion, J.  S.  Simpson;  "Accounting,"  by  George  Nevins. 

Thursday,  June  Ifi 

Morniiiy. — Report  of  the  executive  committee  of  the  Com- 
mercial Section,  R.  W.  Clark;  report  of  the  advisory  com- 
mittee of  the  Northwest  Electrical  Service  League;  address 
by  S.  I.  Miller,  secretary-manager  of  the  Northwest  Elec- 
trical Service  League. 

Afternoon. — Report  of  executive  committee  of  the  Public 
Relations  Section,  W.  H.  McGrath;  "Public  Relations,"  by 
George  L.  Meyers;  "The  Northwest — Its  Present  and  Future 
in  Industry,"  by  Robert  Sibley. 

E7>eninff.— Addresses  by  public  utility  officials  and  invest- 
ment bankers. 

Friday,  June  17 

Morniny. — "Some  Essentials  of  Power  Development,"  by 
L.  T.  Merwin;  report  of  the  executive  committee  of  the  Tech- 
nical Section,  George  E.  Quinan. 

Afternoon.- — Executive  session;  election  of  officers. 

An  extensive  program  of  entertainment  has  been  pro- 
vided which  will  include  an  automobile,  boat  and  inspec- 
tion tour. 


Publicity  of  Accounts  Reduces  Number  of 
Rate  Cases,  Says  Commissioner  Weed 

AN  OPEN  policy  regarding  accounts,  coupled  with 
L  adequate  returns  exhibiting  operating  facts,  is  a 
strong  factor  in  cutting  down  rate  disputes,  declared 
Commissioner  A.  R.  Weed  of  che  Massachusetts  De- 
partment of  Public  Utilities  before  the  New  England 
Division  of  the  N.  E.  L.  A.,  at  a  luncheon  meeting 
in  Springfield,  Mass.,   May   17.     Short  addresses  were 
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also  given  by  S.  W.  Damon,  president  Springfield  Fire 
&  Marine  Insurance  Company;  President  Adams  of  the 
Springfield  Chamber  of  Commerce  and  J.  W.  Lester, 
chief  accountant  of  the  Massachusetts  commission,  who 
conducted  an  informal  conference  upon  the  new  ac- 
counting forms  to  be  adopted  in  Massachusetts  prob- 
ably July  1. 

Commissioner  Weed  emphasized  the  value  of  the  re- 
turns of  public  utilities  to  the  board  and  expressed  his 
faith  in  the  integrity  of  company  accounting  figures  in 
general.  He  stated  that  he  does  not  share  the  distrust 
sometimes  expressed  in  regard  to  such  figures  and 
data.  An  accurate,  complete  and  intelligent  account- 
ing is  one  of  the  best  assets  of  a  company  in  making 
for  better  public  relations.  Rate  cases,  with  their 
violent  and  thoroughly  exhausting  adjustments,  can 
often  be  avoided  if  adequate  accounting  publicity  is 
practiced.  The  speaker  disclaimed  any  desire  on  the 
part  of  the  regulating  commission  to  enter  into  com- 
pany management.  He  predicted  a  splendid  future  for 
the  electrical  industry  and  commended  the  populariza- 
tion of  investment  in  sound  securities  devoted  to  the 
upbuilding  of  public  utility  service. 


Public  Relations  Are  Main  Theme  of 
Southwest  Section  Convention 

PUBLIC  relations  and  publicity  problems  dominated 
the  discussions  at  the  first  annual  meeting  of  the 
Southwestern  Geographic  Division  of  the  National 
Electric  Light  Association  at  Hot  Springs,  Ark.,  on 


service  as  a  preliminary  to  establishing  proper  public 
relations. 

That  action  in  dealing  with  public  relations  must 
be  taken  from  an  offensive  and  not  a  defensive  posi- 
tion was  forcibly  asserted  by  J.  H.  Gill  of  Dallas,  Tex., 
in  discussing  the  needs  of  the  industry.  The  first 
essential  step  in  bringing  understanding  to  the  public 
is  to  destroy  the  conception  of  the  utility  business  as 
a  commodity  business  in  which  the  capital  is  invested 
in  the  product  sold  as  in  other  forms  of  business. 

The  essential  qualities  to  be  looked  for  in  employees 
are  ability  to  look  forward,  ambition,  and  willingness 
to  take  increasing  responsibility,  according  to  the  view 
taken  by  J.  F.  Owens  of  Oklahoma  City,  in  discussing 
"Internal  Organization."  All  the  public  has  a  right 
to  know  of  any  employees  is  that  they  are  company 
employees,  and  they  should  be  so  educated  in  company 
affairs  that  the  information  customers  are  entitled  to 
regarding   operations   can  be  given   by   any  employee. 

"The  most  beneficent  labor  law  ever  enacted"  was 
the  characterization  of  the  statute  establishing  the 
Kansas  Court  of  Industrial  Relations,  made  by  Judge 
W.  L.  Huggins  of  that  court  in  an  enthusiastically 
received  talk  upon  it.  He  outlined  the  foundation  of 
the  law  in  old  English  law  and  made  a  strong  plea 
for  the  same  regulation  of  labor  that  capital  must  face. 
Twenty-eight  cases  with  a  record  of  no  appeals  have 
so  far  been  adjudicated  by  this  court. 

President  Hardgrave  pointed  out  that  the  day  of  the 
small-town  central  station  is  past,  and  that  there  is 
increasing  necessity  for  the  larger  central  stations  to 


DELEGATES  TO  FIRST  ANNUAL  MEETING  OF  SOUTHWESTERN  GEOGRAPHIC  DIVISION,  N.E.L.A. 


Friday  and  Saturday  of  last  week.  President  Hard- 
grave  called  attention  in  his  address  to  the  necessity 
of  continued  high  rates  caused  by  the  condition  of  de- 
ferred and  current  maintenance  due  to  the  war  and 
the  time  lag  between  the  rise  in  operating  co.sts  and 
rate  increases.  Utilities  were  advised  to  take  the  of- 
fensive and  not  wait  to  be  placed  in  a  defensive  posi- 
tion by  the  demand  from  the  public  for  lower  rates  in- 
duced by  the  decrease  in  other  prices. 

C.  H.  Moses  of  Little  Rock  attributed  the  abolish- 
ment of  the  Arkansas  Utility  Commission  to  public  mis- 
understanding of  the  term  "indeterminate"  in  connec- 
tion with  the  franchise  situation,  state  utilities  having 
surrendered  franchises  given  by  the  municipalities  for 
indeterminate  permits  under  the  commission  authority. 
A  second  factor  was  the  impression  that  the  commis- 
sion had  received  authority  to  abrogate  valuable  con- 
tracts between  utilities  and  municipalities. 

President  Insull  of  the  National  Electric  Light  Asso- 
ciation emphasized  the  necessity  of  utilities  giving  good 


feed  a  number  of  communities  if  the  service  to  these 
communities  is  to  be  successfully  maintained.  The 
necessity  of  non-par-value  stock  laws  was  urged,  and 
by  resolution  the  convention  expressed  its  intention  of 
undertaking  the  introduction  of  the  necessary  bills 
into  the  legislatures  of  the  states  included  in  the  sec- 
tion. Mr.  Hardgrave  also  said  that  the  time  was  rap- 
idly approaching  when  industries  must  be  established 
with  reference  to  the  location  of  raw  materials  rather 
than  at  railway  centers,  owing  to  the  high  cost  of 
transportation.  This  condition  indicates  the  necessity 
of  looking  forward  to  the  transmission  systems  that 
must  be  developed  to  serve  potential  industrial  districts. 

Parallel  meetings  of  the  accounting,  commercial,  pub- 
lic relations  and  technical  sections  were  held  on  Friday 
afternoon.  These  meetings  revealed  that  the  sections 
have  been  organized  to  fit  in  with  the  activities  of  the 
similar  national  sections  and  are  now  so  functioning. 

President  Insull  of  the  National  Electric  Light  Asso- 
ciation was  the  speaker  at  the  banquet  on  Friday  eve- 
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ning.  At  the  Saturday  section  W.  J.  Canada,  engi- 
neer of  the  national  association,  told  the  convention  of 
that  association's  organization  and  plans. 

The  entire  list  of  officers  tor  last  year  was  re-elected 
for  the  coming  year.  A  constitution  and  by-laws  were 
also  formally  adopted. 


Nebraska  Commission  Powers 
Not  Extended 

THE  bill  before  the  Nebraska  Legislature  to  give  the 
Railroad  Commission  full  authority  over  all  utili- 
ties has  been  laid  on  the  table  indefinitely  by  the  com- 
mittee to  which  it  was  referred.  At  the  election  last 
fall  a  constitutional  amendment  permitting  the  Legis- 
lature to  place  all  utilities  under  commission  rule  was 
adopted,  but  present  indications  are  that  it  will  take  at 
least  another  legislative  session  to  carry  the  amendmeiu 
into  effect. 

Ontario  Hydro-Electric  Commission 
Lowers  Rates 

RATE  reductions  in  three  cities,  twenty-one  towns 
.  and  thirty-two  villages  in  the  Niagara  district  of 
Ontario  are,  it  is  authoritatively  announced,  to  be  made 
by  the  Hydro-Electric  Power  Commission  of  that  prov- 
ince. Slight  increases  are  to  be  made  in  one  city  and 
two  towns,  while  the  remaining  eighty-four  municipali- 
ties in  the  district  will  continue  to  be  served  at  the 
former  rates.  Prices  in  the  city  of  Toronto  are  not 
changed.  The  commission  refused  to  make  the  amount 
of  the  reductions  public  pending  the  dispatch  of  official 
notification  to  the  municipalities  affected,  but  it  is 
understood  that  the  cuts  are  substantial  ones.  The 
last  price  reduction  went  into  effect  about  a  year  ago, 
and  since  1912  at  least  one  cut  in  rates  a  year  has  been 
announced. 

Defective  Vision  Among  School  Children 
Due  Largely  to  Poor  Lighting 

THERE  were  141,000  cases  of  defective  vision  re- 
ported among  school  children  last  year  in  the  State 
of  New  York.  Furthermore,  declared  Dr.  William  A. 
Howe,  head  of  the  health  department  of  the  New  York 
State  Board  of  Education,  in  addressing  the  New  York 
Section  of  the  Illuminating  Engineering  Society  on 
May  12,  a  large  percentage  of  the  defects  of  vision  are 
errors  of  refraction  traced  very  directly  to  poor  light- 
ing conditions.  The  child  is  especially  susceptible  to 
eye  strain  at  the  school  age,  and  from  8  to  15  per  cent 
of  all  children  have  their  vision  impaired  by  eye  strain 
during  the  first  few  years  of  school.  The  illuminating 
engineer  can  play  a  very  important  part  in  the  remedy- 
ing of  the  situation. 

F.  H.  Wood,  also  of  the  New  York  Board  of  Educa- 
tion, who  is  in  charge  of  buildings,  presented  some  of 
the  difficulties  met  with  in  school  lighting,  particularly 
those  having  to  do  with  structural  features.  He  urged 
the  illuminating  Engineering  Society  to  evince  an  ac- 
tive interest  in  the  matter  by  submitting  a  statement 
on  artificial  lighting  to  the  Board  of  Education  con- 
ference this  summer. 

Although  school  lighting  as  a  producer  of  revenue 
to  the  engineer  may  not  be  particularly  attractive,  the 
possibilities  of  teaching  the  principles  of  good  lighting 
are  better  in  the  school  than  any  other  place,  observed 


G.  H.  Sticl<ney,  Edison  Lamp  Works,  in  commenting  on 
school  lighting  from  the  standpoint  of  the  illuminating 
engineer.  Quantity  of  light  has  been  the  most  difficult 
problem  of  school  lighting  because  many  school  boards 
have  attempted  to  economize  on  this  point.  Although 
offices  and  factories  are  using  higher  and  higher  inten- 
sities, schools  can  be  found  with  very  low  foot-candle 
values  of  illumination.  Certainly  the  product  of  the 
schools,  continued  Mr.  Stickney,  is  far  more  important 
than  the  output  of  an  industry. 

N.  E.  Siegel,  director  of  night  schools  for  the  city  of 
New  York,  stated  that  2,000  rooms  in  the  city  schools 
were  being  used  for  night-school  purposes,  but  that  the 
illumination  was  poor,  in  most  cases  not  exceeding 
2  to  4  foot-candles. 


Secretary  Wallace  Opposes  Proposed 
Alaskan  Development  Board 

SECRETARY  WALLACE  of  the  Department  of 
Agriculture,  in  a  public  statement  this  week,  op- 
posed the  bill  to  create  an  Alaskan  Development  Board 
to  take  over  the  activities  now  carried  on  in  Alaska  by 
the  Department  of  Agriculture,  the  Department  of  Com- 
merce, the  Federal  Power  Commission  and,  to  a  large 
extent,  the  Department  of  the  Interior.  The  proposed 
board,  among  other  things,  would  have  control  over 
Alaska  water  powers.  Secretary  Wallace  holds  that 
the  board  would  remove  wholesome  checks  against  ex- 
ploitation of  vast  natural  resources  besides  depriving 
Alaska  of  the  benefits  of  federal  agencies. 

"The  Federal  Power  Commission  is  just  now  getting 
established,"  said  Secretary  Wallace,  "and  it  is  rea- 
sonable to  expect  that  under  its  administration  the  de- 
velopment of  water  power  throughout  the  nation  will 
be  promoted  on  sound  economic  lines.  This  is  a  mat- 
ter of  great  importance  to  Alaska.  The  manufacture 
of  paper  is  likely  to  be  one  of  the  dominant  industries 
in  that  territory.  A  large  supply  of  timber  and  an 
abundant  supply  of  water  power  are  essential  to  this 
industry.  The  erection  of  pulp  mills  and  the  develop- 
ment of  hydro-electric  power  in  southeastern  Alaska 
will  go  hand  in  hand.  Therefore  it  would  be  most  un- 
fortunate if  that  territory  should  be  deprived  of  the 
services  of  the  Federal  Power  Commission  and  the 
power  resources  of  Alaska  be  placed  in  the  hands  of  such 
a  board  as  it  is  now  proposed  to  create  and  deprived 
of  the  help  of  all  the  governmental  organizations  from 
which  otherwise  it  might  secure  technical  assistance 
and  advice." 

Need  for  Scientific  Research  on  Large 
Scale  Urged 

A  SYMPOSIUM  of  evidence  on  the  benefits  to  indus- 
try resulting  from  scientific  research  has  been  made 
public  by  the  Engineering  Foundation,  which  is  working 
with  the  division  of  engineering  of  the  National  Re- 
search Council.  Among  those  who  have  urged  the  need 
of  research  on  a  large  scale  are  Dr.  Charles  L.  Reese, 
chemical  director  of  the  E.  I.  du  Pont  de  Nemours  Com- 
pany; A.  J.  Wadhams,  general  superintendent  of  the 
National  Nickel  Company;  Prof.  Joseph  W.  Richards, 
Lehigh  University;  Prof.  M.  I.  Pupin,  Columbia  Uni- 
versity; J.  Vipond  Davie.s,  president  United  Engineer- 
ing Society;  H.  Hobart  Po«-ter  of  Sanderson  &  Porter, 
and  George  H.  Pegram  of  the  Interborough  Rapid 
Transit  Company. 
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Shamokin.  Pa.,  to  Have  Large  Plant. 

—A  three-million-dollar  hydro-electric 
plant  for  Shamokin,  Pa.,  is  planned  by 
the  Pennsylvania  Light  &  Power  Com- 
pany, which,  it  is  announced,  will  uti- 
lize an  existing-  dam  between  Shamokin 
and  Seinburg. 

Oshkosh  Defeats  Municipal  Owner- 
ship.— The  electoi-s  of  Oshkosh,  Wis., 
recently  voted  upon  a  proposition  pro- 
viding for  the  purchase  by  the  munic- 
ipality of  the  gas  and  electric  light 
plants  of  the  Oshkosh  Gas  Light  Com- 
pany. The  project  was  defeated  by  a 
vote  of  three  to  one. 

Wireless  Progress  in  Finland. — Fin- 
land, which  has  hitherto  had  only  a 
small  3-kw.  wireless  station  with  a 
range  which  would  not  carry  messages 
much  beyond  Copenhagen,  has  just  in- 
stalled two  new  t;tations  at  Helsingfors, 
a  25-kw.  Daniel-Poulsen  system  and  a 
35-kw.  Marconi  system,  w'hich  will  en- 
able communication  to  take  place  with 
the  whole  of  central  Europe. 

Popular  Interest  in  E'ectrical  Re- 
frigeration. —  One  hundred  visitors 
every  hour  examined  the  e.\hibits  at 
the  recent  electric  refrigeration  show 
of  the  New  York  Edison  Company, 
which  lasted  for  a  week.  Tradesmen 
and  merchants  who  wanted  to  know 
about  equipmsnt  for  retail  shops  were 
most  numerous,  with  those  interested 
in  home  equipment  not  far  behind. 
Engineers  and  engineering  students 
formed  a  third  group,  and  men  desirous 
of  establishing  selling  agencies  a 
fourth.  Heating  and  ventilating  ex- 
hibitions will  be  given  by  this  com- 
pany in  June. 

Mexico's  Hydro-Electric  Progress. — 
Concerning  the  hydro-electric  plant 
that  is  being  constructed  near  Madera, 
in  the  Mexican  State  of  Chihuahua,  at 
a  cost  of  $300,000  by  the  Dolores  Min- 
ing Company,  a  dispatch  to  the  Manu- 
facturers' Record  says:  "The  plant  will 
generate  2,000  hp.,  and  the  electrical 
energy  employed  in  ore  reduction  will, 
in  addition  to  being  used  to  operate  the 
machinery  and  mill  of  the  company, 
be  transmitted  to  outlying  mining 
camps  and  industrial  centers  for  a  dis- 
tance of  40  miles.  It  is  expected  that 
the  operation  of  this  plant  will  solve 
the  fuel  question,  w^hich  for  some  time 
has  been  troublesome  in  this  part  of 
Mexico." 

Electric  "Fish  Stops"  Demonstrate 
Their  Efficiency. — .A.n  electric  device  for 
preventing  fish  from  entering  irrigation 
canals  has  been  perfected  by  a  Wash- 
ington State  county  game  warden.  He 
sets  a  double  row  of  steel  piles  in  a 
frame  and  drives  this  in  the  intake  of 
the  irrigation  canal.  The  piles  are  elec- 
trically wired  and  the  current  set 
through  them  charges  a  curtain  of 
water  about  12  ft.  long  and  the  width 
of  the  canal.  Actual  trial,  it  is  said, 
proves  that  fish  will  not  voluntarily 
enter  this  electrified  water,  but  turn 
back,  and  a  considerable  number  of  the 
"fish  stops"  are  to  be  installed  this 
year  in  the  hope  of  preventing  the  loss 
of  millions  of  fish  fry  in  irrigating 
ditches. 


Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Wireless  Between  Italy  and  United 
States. — According  to  an  announcement 
made  recently  at  Rome  by  the  Marquis 
di  Solai  i.  work  will  soon  be  begun  on  a 
powerful  wireless  station  near  Pisa  for 
regular  communication  with  the  United 
States.  Operation  of  the  plant  in  1922 
is  hoped  for,  the  Marquis  said  in  an 
address  before  the  Italo-American  As- 
sociation. 

Fish  Hawk  Comes  Out  Second  Best 
in  Bout  with  Electricity. — From  G.  M. 
Leach,  general  superintendent  of  the 
Atlantic  City  (N.  J.)  Electric  Com- 
pany, comes  the  accompanying  picture 
of  the  remains  of  a  powerful  but  im- 
perfectly educated  fish  hawk  which  re- 
cently attempted  to  take  possession  of 


a  pole  near  Longport,  N.  J.,  to  which 
the  company's  22,000-volt  transmission 
line  is  attached.  The  bird's  head  and 
left  wing  were  burned  off,  but  it  scored 
to  the  extent  of  interrupting  service 
for  several  minutes  while  the  cause  of 
the  short  circuit  was  being  sought. 

Milwaukee  Claims  Largest  Indirect 
lighting  Fixture. — An  indirect  lighting 
unit  1.5  ft.  in  diameter  and  containing 
118  lamps  has  recently  been  hung  over 
the  center  of  the  auditorium  of  the 
Alhambra  Theater,  Milwaukee.  This 
fixture,  which  weighs  nearly  5,.500  lb., 
is  said  to  be  the  largest  of  its  kind 
in  the  world.  One  hundred  of  the 
lamps  are  rated  at  200  watts  and  the 
remainder  at  60  watts. 

Seventy-five  per  Cent  of  Canadian 
Houses  Where  Energy  Is  Available  Are 
Wired. — Returns  from  a  questionnaire 
sent  out  by  the  Electrical  Neivs  of  To- 
ronto indicate  that  in  Canadian  commu- 
nities where  electrical  energy  is  avail- 
able 74.9  per  cent  of  residential  build- 
ings are  wired.  The  percentage  of 
houses  using  electrical  appliances 
ranges  down  from  45.7  with  electric 
flatirons  and  18.2  with  electric  toasters 
to  0.7  with  electric  dishwashers  and 
0.6  with  electric  refrigerators.  Five  per 
cent  use  electric  vacuum  cleaners,  3.1 
per  cent  electric  ranges,  5.9  per  cent 
electric  washing  machines,  5.4  per  cent 
electric  fans  and  1.2  per  cent  sewing- 
machine  motors. 


Peru  May  Nationalize  Her  Water 
Power. — A  bill  sponsored  by  the  Fi- 
nance Minister  was  recently  introduced 
into  the  Congress  of  Pei-u  which  pro- 
vides for  the  nationalization  of  water 
power  in  that  republic.  Under  the  terms 
of  this  bill  all  water-power  concessions 
will  be  granted  under  the  provisions  of 
the  mining  laws  by  the  authorities 
therein  appointed. 

Pan-American  Conference  Backs 
Radio  Development. — The  second  Pan- 
American  financial  conference  appointed 
a  permanent  committee  on  communi- 
cations which  has  adopted  a  resolution 
urging  Congress  to  authorize  the  navy 
to  accept  wireless  press  messages  to 
and  from  South  America.  The  com- 
mittee also  favors  the  enactment  of 
legislation  for  the  erection  of  a  high- 
powered  radio  station  on  the  west  coast 
of  Africa. 

Preparing  for  Automatic  Telephon- 
ing in  New  York. — The  new  building 
of  the  New  York  Telephone  Company 
on  East  Thirtieth  and  East  Thirty-first 
Streets  will,  it  is  announced,  be  com- 
pleted about  June  1.  This  exchange, 
W'hich  will  be  equipped  with  machine- 
swritching  apparatus  for  automatic 
service,  is  eight  stories  and  basement 
in  height  and  has  a  frontage  of  170 
ft.  on  Thirtieth  and  101  ft.  on  Thirty- 
first  Street.  The  electrical  installation 
calls  for  eight  80-hp.  and  four  43-hp. 
generator  sets  and  640  I's-hp.  duplex 
motors  for  the  operation  of  the  ma- 
chine-switching apparatus.  It  is  hoped 
to  inaugurate  automatic  service  at  some 
central  offices  this  year,  though  it  will 
be  several  years  before  the  whole  city 
can  be  served  in  this  way.  In  the 
greater  city  there  are  now  more  than 
900,000  telephone  stations  served  from 
101    central    offices. 

Hydro-Electric  Project  to  Serve  Wel- 
lington, N.  Z. — The  Mangahao  hydro- 
electric project,  designed  to  supply 
power  to  the  city  of  Wellington,  New 
Zealand,  is  thus  described  by  the  Elec- 
trical Times  of  London:  "The  power- 
house site  is  two  or  three  miles  away 
from  the  railw-ay  station,  at  the  foot 
of  the  first  range.  A  tunnel  about  a 
mile  long  is  to  penetrate  these  hills  to 
the  valley  of  the  Tokomaru  and  Arapiti 
streams.  In  this  valley  will  be  the  first 
reservoir,  really  a  lake  formed  by  dam- 
ming the  stream  at  a  narrow  gorge 
just  below  a  wide  flat,  the  site  of  a 
growing  settlement  destined  a  few 
years  hence  to  disappear  beneath  the 
waters.  Beyond  the  next  ridge,  which 
is  also  to  be  tunneled,  is  the  Mangahao 
gorge  containing  the  stream  that  is  to 
furnish  the  greater  part  of  the  water 
for  the  power  station.  A  90-ft.  dam  in 
the  Mangahao  gorge  is  to  create  a 
second  reservoir  through  the  tunnel. 
A  third  reservoir  is  to  be  formed  about 
a  mile  and  a  half  further  up  the  stream. 
The  salient  feature  of  the  scheme  is 
the  diversion  of  water  from  the  two 
valleys,  set  high  in  the  hills,  to  the 
power  house  on  the  Shannon  flat,  where 
the  steel  pipe  lines  will  deliver  it  with 
a  head  sufficient  to  drive  a  group  of 
Pelton  wheels  coupled  to  dynamos  ca- 
pable of  producing  24,000  hp." 
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Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Continued  Service  to  Consumer  in  De- 
fault Is  Discrimination.  —  The  Gary 
Heat,  Liphl  &  Water  Company  has  been 
ordered  by  the  Public  Service  Commis- 
sion of  Indiana  to  discontinue  service 
to  a  customer  who  has  refused  to  pay 
for  gas  consumed  by  him  because, 
owing:  to  tampering  with  the  meter  con- 
nections by  unknown  persons,  the 
amount  of  consumption  was  not  regis- 
tered on  his  meter.  The  commission 
holds  that  to  continue  service  to  a  cus- 
tomer in  default  is  to  discriminate 
against  the  company's  other  patrons. 

Commission  Insists  on  Full  Knowl- 
edge of  Salaries  Paid  by  Utilities. — 
Information  having  been  given  to  the 
California  Railroad  Commisson  that  the 
salary  of  the  president  of  the  Great 
Western  Power  Company  includes  a 
percentage  of  the  company's  net  income, 
the  commission  ordered  the  company  to 
make  a  report  showing  the  full  effect 
of  this  arrangement,  declaring  that, 
while  it  sympathizes  with  officers  who 
object  to  the  invasion  of  their  privacy, 
it  "will  at  all  times  insist  that  informa- 
tion regarding  salaries  paid  public 
utility  administrative  officers  be  given 
the  commission  for  such  use,  within 
reason,  as  may  be  deemed  necessary." 

Apportionment  of  Bills  After  Rate 
Change. — In  allowing  a  gas  company 
to  apportion  gas  bills  according  to  the 
number  of  days  between  ineter  read- 
ings at  the  date  upon  which  a  new  rate 
schedule  went  into  effect  the  Public 
Service  Commission  of  Pennsylvania 
expressed  the  opinion  that  "an  appor- 
tionment on  the  basis  of  time  is  the 
only  practicable  method  and  is  one  that 
will  work  substantial  justice,  even 
though  it  may  not  be  exactly  correct 
for  an  individual  case."  In  a  similar 
case  the  Washington  state  commission 
ordered  that  the  increased  rate  should 
be  collected  from  all  customers  whose 
meters  were  read  on  and  after  a  cer- 
tain date. 

Departments  of  Dual  Utility  Com- 
pany Must  Stand  on  Own  Merits. — 
Holding  in  an  application  by  the  Elmira 
Water,  Light  &  Railroad  Company  for 
increased  street-railway  fares  that 
rates  for  the  electric  lighting  service 
and  the  railway  service  of  a  dual  utility 
company  may  properly  be  considered 
contemporaneously,  the  New  York  Pub- 
lic Service  Commission  for  the  Second 
District  insisted  that  none  the  less  each 
must  stand  on  its  respective  merits, 
declaring:  "The  consumers  of  electric 
light  and  power  should  not  be  called 
upon  to  pay  higher  rates  by  reason  of 
the   fact    that    the    railroad    operations 


were  not  yielding  an  adequate  revenue, 
nor  on  the  other  hand  should  the  trol- 
ley passengers  pay  a  fare  more  than 
sufficient  to  maintain  that  industry  be- 
cause the  electric  lighting  consumers 
were  not  paying  an  adequate  price  for 
service  furnished  to  them." 

Decision  for  Company  in  Case  Where 
Necessity  of  New  Power  House  Was 
({uestioned. — In  granting  increased  city 
rates  to  the  Binghamton  Light,  Heat  & 
Tower  Company,  the  New  York  Publij 
Service  Commission  for  the  Second  Dis- 
trict refused  to  deduct  from  the  rate 
base  either  the  value  of  an  old  gener- 
ating plant  still  used  as  a  distributing 
station,  storehouse,  repair  shops  and 
"cold  standby"  or  the  value  of  a  new 
power  house  built  primarily  to  enable 
the  company  to  supply  adjoining  munic- 
ipalities. The  commission  disregarded 
the  theory  that  the  old  power  house 
would  have  been  adequate  to  the  city's 
demands,  it  being  established  that  the 
rates  in  the  city  would  be  much  higher 
were  it  not  for  the  new  plant.  The 
company  was  directed  to  make  a  study 
of  the  subject  of  service  and  demand 
charges. 

Increase  in  Contract  Rate  Between 
Companies  Authorized. — A  dispute  over 
the  right  of  the  Narragansett  Electric 
Lighting  Company  to  increase  its  rate 
for  power  furnished  to  the  Attleboro 
(Mass.)  Steam  &  Electric  Company  de- 
spite the  existence  of  a  twenty-year  con- 
tract has  been  resolved  by  the  Public 
Utilities  Commission  of  Rhode  Island 
in  favor  of  the  Narragansett  company, 
which  has  also  been  authorized  to  put 
the  new  rates  into  effect  without  the 
statutory  notice  of  thirty  days.  This 
decision  was  reached  as  the  result  of 
the  failure  of  the  two  companies  to 
adjust  the  dispute  between  themselves, 
the  commission  having  previously  de- 
ferred decision  to  afford  them  an  op- 
portunity to  do  so.  The  commission's 
order  asserts  that  continued  enforce- 
ment of  the  contract  rate  would  result 
in  a  loss  to  the  supplying  company  and 
thus  discriminate  against  other  con- 
sumers. 

Profitable  and  Unprofitable  Years 
Must  Be  Considered  Together. — Refus- 
ing to  accept  the  theory  that  surplus 
accumulated  from  operating  revenues 
has  no  bearing  on  the  question  of  rates, 
the  Connecticut  Public  Utilities  Com- 
mission said,  in  denying  the  request  of 
a  gas  company  for  increased  rates:  "If 
a  utility  company  during  a  long  term 
of  prosperous  years  has  been  able  from 
excess  earnings  to  set  aside  a  substan- 
tial depreciation  reserve  fund  and  to 
accumulate  a  large  surplus  account,  a 
considerable  portion  of  which  is  rep- 
resented not  alone  by  book  entry  but 
by  actual  cash  investment,  it  should 
not  when  an  emergency  arises  disre- 
gard such  accounts  and  expect  its  pa- 
trons to  meet  the  emergency  and  bear 
all  the  immediate  burdens  of  maintain- 
ing the  company  at  its  previous  stand- 
ard." A  large  cash  surplus,  the  com- 
mission held,  should  be  drawn  upon  in 
lean  years  before  asking  increases  in 
rates. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


N.  E.  L.  A.,  Iowa  Section. — The  an- 
nual convention  of  this  section  will  be 
held  at  the  Inn  Hotel,  Lake  Okoboji, 
Iowa,  on  June  22,  23  and  24. 

Western  Society  of  Engineers. — The 
following  officers  have  been  elected  for 
this  society,  their  terms  beginning  on 
June  1:  President,  Charles  H.  Mac- 
Dowell,  president  Armour  Sterilizer 
Works;  first  vice-president,  Julius  L. 
Hecht,  assistant  to  vice-president  Pub- 
lic Service  Company  of  Northern  Il- 
linois; second  vice-president,  F.  F. 
Fowle;  third  vice-president,  Benjamin 
B.  Shapiro;  treasurer.  Homer  E.  Niesz; 
trustee,  Edwin  W.  Allen. 

West  Virginia  and  Kentucky  Engi- 
neers Organize. — A  society  to  be  known 
as  the  West  Virginia-Kentucky  Asso- 
ciation of  Mine,  Mechanical  and  Elec- 
trical Engineers  was  recently  formed 
at  Huntington,  W.  Va.,  for  educational 
purposes.  Officers  elected  are:  Presi- 
dent, J.  H.  Edwards,  Huntington;  vice- 
president,  W.  R.  Harler,  Eccles;  secre- 
tary-treasurer, Herbert  Smith,  Hunting- 
ton. The  executive  committee  will  be 
composed  of  J.  J.  Fluck,  Huntington; 
J.  S.  Shepherd,  Omar;  C.  H.  Tyler, 
Sharpies;  J.  B.  Pennman,  Deegans; 
R.  R.  Webster,  Weeksbury,  Ky.,  and 
Lewis  Hill,  Winding  Gulf. 


Coming    Meetings    of    Electrical    and 
Other  Technical  Societies 

A.  I.  E.  E.  Section  Meetings — Akron,  May 
25  ;    San   Francisco.    May    27. 

American  Society  of  Mechanical  Engineers 
■ — ^Chicago.  May  23-2S.  (For  program 
see  issue  of  May  7,  page  1069.) 

Electrical  Supply  Jobbers'  Association — Hot 
Springs.  Va.,  May  25-27.  (For  program 
see  issue  of  May   14,  page   1121.) 

American  Society  of  Safety  Engineers — 
New  York.  May  27. 

N.  E.  L.  A.  Annual  Convention — Chicago, 
May  31-June  3.  (For  program  see 
issue   of   May    7,  page   1065.) 

N.  E.  Tj.  A.,  Pacific  Coast  Division — Del 
Monte,  Cal..  .June  7-9.  (For  program 
see  issue  of  Jan.  29,  page  278.) 

N.  E.  Ij.  a..  North  Central  Division — 
Duluth,  Minn..  June  14-16. 

National  Fire  Protection  Association — San 
Francisco,  June  14-16. 

Trl-StatP  Water  and  Ught  Association — 
Asheville,  N.  C.  June  15-16. 

Canadian  Electrical  Association — Quebec. 
June  15-17. 

California  State  Association  of  Electrical 
^Contractors  and  Dealers — Santa  Cruz, 
June  16-lS. 

A.  I.  E.  E.  Annual  Convention — Salt  Lake 
City,  June  20-25.  (For  program  see 
issue  of  April  30,  page  1009.) 

National  District  Heating  Association  — 
Cedar  Point,  Ohio,  June  22-24.  (For 
program  see  issue  of  May  7.  page 
1069.) 

X.  E.  L.  A..  Iowa  Section — Lake  Okoboji, 
June  22-24. 

Association  of  Municipal  Electrical  Utili- 
ties of  Ontario — Niagara  Falls,  Onta- 
rio. June   23-25. 

Associated  Manufacturers  of  Electrical  Sup- 
plies— New    London,  Conn.,  June    27-30. 
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Definition    of    "Police    Power." — The 

following-  definition  of  "police  power" 
was  given  by  the  Court  of  Civil  Ap- 
peals of  Texas,  in  Rumbo  vs.  Winter- 
rowd:  "Police  power  is  that  authority 
which  resides  in  every  sovereignty  to 
pass  all  laws  for  the  internal  regulation 
and  government  of  the  state  necessary 
for  public  welfare."   (228  S.  W.  258.)* 

Manager  and  Part  Owner  of  Small 
Utility  May  Receive  Compensation  for 
Injury  Received  While  Doing  Manual 
Work. — The  Court  of  Appeals  of  New 
York  has  found,  in  Hubbs  vs.  Addison 
Electric  Light  &  Power  Company,  that 
the  manager  of  a  small  electric  utility 
who  also  owned  a  large  part  of  its  stock 
can  recover  damages  under  the  work- 
men's compensation  act  for  injuries  re- 
ceived while  pei-forming  manual  duties 
in  the  plant,  he  receiving  a  weekly  sal- 
ary as  manager  and  his  work  including 
the  duties  during  the  performance  of 
which  he  was  injured.     (130  N.  E.  302.) 

"High  Degree  of  Care"  and  "Ordinary 
Care." — In  sustaining  a  verdict  for  the 
defendant  in  Jackson  vs.  Goldin,  a  suit 
for  damages  because  of  electric  shock, 
the  Court  of  Appeals  of  Georgia  found 
no  error  in  the  instructions  given  by 
the  lower  court  to  the  jury  as  to  the 
degree  of  care  imperative  cfn  the  main- 
tainer  of  electrical  equipment.  The 
duty  to  exercise  a  high  degree  of  care, 
the  court  neld,  does  not  change  the  rule 
requiring  only  "ordinary  care,"  because 
"ordinary  care"  is  that  reasonable  care 
and  caution  which  an  ordinary  cautious 
and  prudent  person  would  exercise 
under  the  same  or  similar  circum- 
stances.    (106  S.  E.  12.) 

Admissions  of  One  Co-defendant 
Company  in  Damage  Suit  No  Defense 
for  Other. — Damages  for  the  death  of 
a  boy  from  a  gas  explosion  in  a  public 
street  were  sought  from  both  the  gas 
company  and  an  electric  light  company 
which  was  alleged  to  have  broken  a  gas 
main  in  laying  an  electric  conduit  over 
it  (Nugent  vs.  Boston  Consolidated  Gas 
Company;  same  vs.  Edison  Electric  11- 
luniinating  Company).  The  Supreme 
Judicial  Court  of  Massachusetts  has  de- 
termined (1)  that  the  admissions  of  the 
gas  company  or  proof  of  negligence  or 
unauthorized  acts  on  its  part  were  not 
a  defense  for  the  electric  company;  (2) 
that  the  electric  company,  having  placed 
its  conduit  in  a  public  way,  was  bound 
thereafter  to  use  due  care  in  its 
maintenance  under  whatever  conditions 
might  come  into  existence;  (3)  that 
the  two  public  service  companies  could 
have  been  found  to  have  been  joint 
tort  feasors;  (4)  that  the  testimony  of 
a  qualified  witness  that  the  cause  of 
the  break  of  the  gas  pipe  was  the 
weight  of  the  electric  company's  con- 
duit on  top  of  a  ci-oss,  the  loose  ground 
under  the  cross  and  the  settlement  of 
the  conduit  and  vibration  of  street  cars 
was  properly  admitted,  being  compe- 
tent in  the  issue  of  negligence.  Ver- 
dicts against  both  companies  were  sus- 
tained.    (130  N.  E.  488.) 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


•The  left-hand  numbers  refer  to  the  vol- 
ume and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  .System. 


Damages  Cannot  Be  Recovered  for 
Neglect  to  Guard  High-Tension  Wire 
Where  This  Was  Not  Proximate  Cause 
of  Fatality. — In  a  suit  (Golson  vs.  W.  F. 
Covington  Manufacturing  Company) 
brought  to  recover  damages  for  the 
death  of  a  child  who  came  into  contact 
with  a  bare  wire  that  some  unknown 
person  had  thrown  over  a  high-tension 
wire  maintained  by  a  contractor  on  the 
premises  of  the  manufacturing  com- 
pany, it  was  held  by  the  Supreme  Court 
of  Alabama  that,  although  the  company 
was  under  obligation  to  exercise  rea- 
sonable care,  including  inspection,  to 
guard  against  danger  to  persons  not 
trespassei-s  who  might  go  upon  the 
premises,  the  burden  of  proof  to  show 
that  the  dangerous  condition  had  ex- 
isted long  enough  for  the  proprietor 
to  have  notice  of  it  was  on  the  plaintiff. 
The  Supreme  Court  sustained  the  ver- 
dict in  the  lower  court  for  the  defend- 
ant, holding  that  failure  to  guard  the 
high-tension  wire  was  not  the  prox- 
imate cause  of  the  death.  Whether 
the  child  was  a  trespasser,  an  invitee 
or  a  licensee  was,  however,  for  the  jury 
to  decide.     (87  So.  439.) 

Responsibility  of  Power  Company 
Because  of  Contact  Between  Its  Wires 
and  Those  of  Light  Company. — Sustain- 
ing a  verdict  for  the  plaintiff  in  Thombs 
vs.  Montgomery  Light  &  Water  Power 
Company,  where  damages  were  awarded 
for  the  death  of  a  customer  of  the 
Montgomery  Light  &  Traction  Com- 
pany, the  wires  of  the  latter  company 
entering  deceased's  home  having  be- 
come heavily  charged  through  contact 
with  the  wires  of  the  former  company, 
the  Supreme  Court  of  Alabama,  how- 
ever, reduced  the  damages  awarded 
from  $25,000  to  $15,000.  The  Supreme 
Court  held  that  the  trial  court  did  not 
err  in  refusing  the  following  instruc- 
tions to  the  jury:  (1)  That  a  verdict 
should  be  found  for  the  defendant  if 
the  danger  arose  from  the  negligence 
of  another  company;  (2)  that  suit 
should  have  been  brought  against  the 
light  company;  (3)  that  the  negligence 
of  the  light  company  was  the  proximate 
cause  of  the  death  (this  instruction 
was  properly  refused  for  ignoring  the 
issue  of  concurrent  negligence);  (4) 
that  defendant  owed  no  duty  to  plain- 
tiff's intestate  to  inspect  its  wires  to 
correct  a  dangerous  condition  existing 
without  its  negligence.  The  alleged 
fact  that  the  light  company's  wares 
were  erected  subsequently  to  those  of 
the  power  company  was  not  held  to  ab- 
solve the  power  company  from  the  duty 
of  inspection.  The  trial  judge,  however 
the  Supreme  Court  held,  properly  or- 


dered the  jury  to  disregard  a  plea  from 
the  plaintiff's  lawyer  for  punitive  dam- 
ages as  a  means  of  influencing  the 
defendant  to  put  its  wires  underground. 
(87  So.  205.) 

Franchise  Covering  Night  Service 
Only  Must  Be  Construed  According  to 
Its  Terms. — Action  taken  by  the  State 
Corporation  Commission  of  Virginia 
has  been  sustained  by  the  Supreme 
Court  of  Appeals  of  that  state  in  City 
of  Clifton  Forge  vs.  Virginia-Western 
Power  Company.  In  this  case  the  com- 
pany's franchise  required  it  only  to 
furnish  incandescent  light  in  the  dark 
hours,  but  the  company  had  also  for  ten 
years  been  furnishing  day  service.  The 
latter  fact,  the  court  held,  did  not 
estop  the  company  from  applying  to 
the  commission  for  permission  to  with- 
draw daytime  service  or  for  a  deter- 
mination of  adequate  service  and  proper 
rates  therefor.  The  commission's 
powers  in  the  matter  were  sustained, 
it  being  held  that  under  the  law  the  city 
had  ample  opportunity  to  be  heard  as 
to  the  justness  of  the  rates  charged. 
(106  S.  E.  400.) 

Contracts  Between  Municipality  an  ! 
Utility  Under  Michigan  Law.  —  In  a 
contest  between  the  City  of  Saginaw 
and  the  Consumers'  Power  Company 
over  rates  as  affected  by  ordinance  and 
contract,  the  Supreme  Court  of  Michi- 
gan made  these  among  other  findings: 
(1)  Where  by  ordinance  a  power  com- 
pany had  the  right  to  the  use  of  city 
streets  and,  subject  to  maximum-rate 
and  arbitration  provisions,  the  right  to 
fix  commercial  rates,  no  amendment  of 
the  ordinance  was  needed  to  permit  it 
by  contract  to  fix  such  rates  for  an 
agreed  period;  (2)  where  a  power  com- 
pany included  with  a  bid  for  street 
lighting  a  schedule  of  rates  for  other 
purposes  which  the  city  accepted  in  ac- 
cepting the  bid  for  street  lighting  the 
two  proposals  became  a  part  of  the 
same  transaction;  (3)  where  a  contract 
was  to  continue  for  ten  years  unless 
the  city  gave  written  notice  that  it 
should  terminate  at  the  end  of  the  first 
five  years  and  no  such  notice  was  given, 
both  parties  were  bound  for  the  ten- 
year  period;  (4)  a  ten-year  lighting 
contract  which  allowed  an  additional 
seven  months  for  installation  of  equip- 
ment did  not  violate  a  law  limiting  the 
endurance  of  such  contracts  to  ten 
years;  (5)  the  company  could  not  set 
up  an  alleged  unlawful  inducement 
made  by  it  in  entering  into  a  contract 
as  a  reason  for  declaring  the  contract 
void,  as  this  would  be  allowing  it  to 
set  up  its  own  WTongdoing  to  defeat 
the  executory  portion  of  its  contract; 
(6)  a  contract  entered  into  by  the  city 
in  disregard  of  a  law  requiring  compet- 
itive bidding  could  not  bind  the  city, 
and  the  city,  not  being  itself  bound, 
could  not  compel  the  company  to  per- 
form the  contract,  but  where  there  is 
no  mandatory  provision  for  competitive 
bidding  the  city  is  bound;  (7)  a  public 
service  corporation  cannot  refuse  to 
furnish  service  on  the  ground  that  the 
contract  under  which  it  operates  lacks 
mutuality  in  not  stating  definitely  the 
amount  to  be  paid.      (182  N.  W.  146.) 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Charles  Edwin  Mitchell,  president  of 
the  National  City  Company  of  New 
York,  who  has  been  also  elected  presi- 
dent of  the  National  City  Bank,  suc- 
ceeding   James    A.    Stillman,    received 


his  early  training  in  electrical  work. 
After  being  graduated  from  Amherst 
College  in  1899  he  entered  the  employ 
of  the  Western  Electric  Company  in 
Chicago.  Three  years  later  he  was  made 
credit  man  for  the  company  and  shortly 
thereafter  assistant  to  the  president. 
From  this  position  he  was  promoted 
to  be  assistant  manager  and  received 
direct  supervision  of  the  purchasing 
and  sales  departments  in  the  West  as 
well  as  of  the  engineering  and  manu- 
facturing work.  In  1906  Mr.  Mitchell 
resigned  to  become  assistant  to  the 
president  of  the  Trust  Company  of 
America  in  New  York  City,  which  led 
up  to  the  organization  of  the  investment 
banking  firm  of  C.  E.  Mitchell  &  Com- 
pany. At  the  height  of  this  firm's  pros- 
perity Mr.  Mitchell  accepted  a  call  to 
the  National  City  Company  in  1916  as 
its  vice-president  and  active  manager. 
In  October,  1916,  he  was  elected  presi- 
dent, which  position  he  still  holds  in 
addition  to  the  presidency  of  the  Na- 
tional City  Bank.  The  National  City 
Company  is  now  one  of  the  largest  in- 
vestment security  houses  in  the  coun- 
try and  has  been  closely  identified  with 
the  financing  of  many  prominent  elec- 
tric public  utilities,  railroads,  indus- 
trial, municipal  and  foreign  projects. 

G.  Gordan  Gale  has  been  elected 
president  of  the  Canadian  Electric  Rail- 
way. Mr.  Gale  is  vice-president  and 
general  manager  of  the  Hull  (Quebec) 
Electric  Company. 


Tate  G.  Glenn  has  been  appointed 
service  manager  of  the  Consumers' 
Light  &  Power  Company,  Ardmore, 
Okla. 

Renier  Beeuwkes,  chief  electrical  en- 
gineer of  the  Chicago,  Milwaukee  & 
St.  Paul  Railway,  who  has  recently  re- 
ceived several  months'  leave  of  absence, 
sailed  from  New  York  City  on  May  11 
for  Panama  and  South  American  ports. 

C.  H.  Mueller  has  been  placed  in 
charge  of  the  electrical  testing  division 
of  the  Duquesne  Light  Company,  Pitts- 
burgh, as  superintendent.  Mr.  Mueller 
was  formerly  connected  with  the  circuit- 
testing  division. 

Benjamin  F.  Pearson,  who  has  re- 
cently been  appointed  manager  of 
operations  of  the  Southern  Califoniia 
Edison  Company,  will  have  charge  of 
all  of  the  operations  of  that  company's 
system.  This  will  include  the  gener- 
ating stations,  transmission  lines,  sub- 
stations and  distribution  lines.  Mr. 
Pearson  formerly  was  superintendent 
of  the  southern  division  of  the  Southern 
California  Edison  Company,  a  position 
he  had  held  since  the  consolidation  of 
the  Pacific  Light  &  Power  Company 
and  the  Southern  California  Edison 
Company  in  1917.  Before  that  he  was 
general  superintendent  of  the  Southern 
California  company's  system.  Mr.  Pear- 
son has  been  employed  by  that  company 
continuously  for  more  than  twenty-five 
years,   rising   through   the   positions    of 


H.  G.  Steele,  formerly  vice-president 
and  manager  of  the  Pittsburgh  Trans- 
former Company,  is  now  the  president 
and  treasurer  of  the  U.  S.  Electrical 
Manufacturing  Company  of  Los  An- 
geles. Mr.  Steele  was  born  in  Har- 
risonburg, Va.,  in  1881,  and  attended 
the  public  schools  in  Pittsburgh,  Pa. 
Immediately  after  graduation  from 
school  he  became  associated  with  the 
Pittsburgh  Transformer  Company  at 
the  time  of  its  formation  in  1899.  Be- 
ginning with  a  capital  of  $10,000  and 
a  total  volume  of  business  of  $20,000, 
that  company  expanded  so  greatly  in 
twenty  years  that  last  year  its  busi- 
ness totaled  more  than  $2,000,000.     Mr. 
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power-house  foreman,  superintendent  <if 
transmission  and  superintendent  of 
generation  to  the  post  of  general  super- 
intendent. A  more  complete  biograph- 
ical notice  appeared  in  the  ELECTRICAL 
World  for  May  8,  1920. 


Steele  then  sold  his  interests  and  be- 
came associated  with  C.  E.  Johnson 
of  the  U.  S.  Electrical  Manufacturing 
Company  of  Los  Angeles,  the  latter 
company  being  reorganized  and  Mr. 
Steele  becoming  its  president  and 
treasurer.  This  reorganization  has  been 
effected  with  a  view  toward  greatly 
increased  activity.  During  the  war  Mr. 
Steele  served  as  chairman  of  the  trans- 
former committee  of  the  War  Indus- 
tries Board. 

C.  W.  Whiting,  consulting  engineer, 
Boston,  has  been  appointed  manager  of 
the  Wakefield  (Mass.)  Municipal  Light 
Department  for  a  period  of  one  year. 
Mr.  Whiting  has  had  an  extended  con- 
sulting experience  in  municipal  plant 
work  in  Massachusetts,  New  Hampshire 
and  New  Brunswick. 
■  J.  N.  van  der  Ley,  mechanical  and 
electrical  engineer  and  superintendent 
of  the  government  service  for  water 
and  electricity  in  the  Dutch  East  Indies, 
is  beginning  a  tour  of  this  country  to 
become  familiar  with  the  recent  hydro- 
electric installations.  In  addition  he 
will  make  a  stu<ly  of  railway  electrifica- 
tion and  will  visit  the  factories  of  the 
principal  electrical  manufacturers.  Mr. 
van  der  Ley  recently  arrived  on  the 
Pacific  Coast.  After  visiting  all  sec- 
tions of  this  coast  he  will  travel  east 
through  the  northern  portion  of  the 
I  ountry  and  visit  Chicago,  Niagara  Falls 
and  New  York  before  sailing  for  Eng- 
land. 
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William  G.  Yates,  formerly  general 
manager  of  the  Adams-Bagnall  Elec- 
tric Company  and  for  more  than  fif- 
teen years  connected  with  electrical 
jobbing  and  manufacturing  concerns  in 
the  Middle  West,  has  organized  the 
William  G.  Yates  Company  of  Cleve- 
land to  manufacture  a  light  household 
ironing  machine  which  will  be  known 
as  the  "cottage  ironer."  While  with 
the  Adams-Bagnall  Electric  Company, 
prior  to  its  absorption  last  year  by  the 
National  Screw  &  Tack  Company,  Mr. 
Yates  built  up  a  fractional-horsepower 
motor  business  to  a  production  of  more 
than  5,000  a  month  in  less  than  nine 
months'    time,    although   previously   he 


had  been  engaged  in  sales  and  admin- 
istrative work  and  had  had  no  manu- 
facturing experience.  Associated  with 
him  in  the  William  G.  Yates  Company 
will  be  several  men  well  known  in  the 
electrical   industry. 

O.  H.  Koch,  one  of  the  members  of 
the  American  Engineering  Council's 
executive  board,  has  just  completed 
visits  to  member  societies  in  New  Or- 
leans, Birmingham  and  Nashville.  He 
reports  that  these  societies  are  very 
much  interested  in  the  activities  of  the 
Federated  American  Engineering  Socie- 
ties. 

L.  W.  Wallace,  the  executive  secre- 
tary of  the  Federated  American  Engi- 
neering Societies,  has  returned  to  his 
office  in  Washington  after  a  visit  to 
Milwaukee,  Detroit  and  Chicago.  At 
Milwaukee  he  addressed  the  Society  of 
Industrial  Engineers  on  industrial  lead- 
ership. At  Deti-oit  he  spoke  at  the  an- 
nual banquet  of  the  local  engineering 
societies.  In  Chicago  he  attended  a 
meeting  of  the  American  Engineering 
Council's  committee  dealing  with  the 
licensing  of  engineers. 

E.  E.  Brazier,  who  has  been  in  charge 
of  the  automobile  accessories  sales  de- 
partment of  the  Capital  Electric  Com- 
pany, electrical  jobber  in  Salt  Lake 
City,  has  been  promoted  to  the  position 
of  general  sales  manager.  Mr.  Brazier 
has  had  a  wide  e.xperience  in  the  sales 
branch  of  the  electrical  industry. 


C.  A.  Sticht  has  been  appointed  New 
York  City  district  manager  for  the  Val- 
ley Electric  Company,  St.  Louis.  The 
office  of  the  company  is  in  the  Bush 
Terminal  Sales  Building,  130  West 
Forty-second  Street. 

Henry  R.  Towne,  head  of  the  Yale 
&  Towne  Manufacturing  Company, 
Stamford,  Conn.,  has  been  elected  to 
honorary  membership  in  the  American 
Society  of  Mechanical  Engineers.  Mr. 
Towne  has  been  a  member  of  that  so- 
ciety since  1882  and  served  as  its  vice- 
president  during  1884-1886  and  as  its 
president  in  1889.  In  1868  he  formed  a 
partnership  with  Linus  Yale,  which  re- 
sulted in  the  organization  of  the  Yale  & 
Towne  Manufacturing  Company.  Mr. 
Towne  directed  this  company  as  presi- 
dent until  1915,  when  he  became  chair- 
man of  the  board. 

Frederick  Hayes  Wilkins,  European 
general  manager  of  the  International 
Western  Electric  Company,  with  head- 
quarters in  London,  has  been  elected  a 
vice-president  of  the  company.  Mr. 
Wilkins  was  born  at  Sennett,  N.  Y.,  in 
1861,  and  educated  at  the  University 
of  Rochester.  He  entered  the  employ 
of  the  Western  Electric  Company  forty 
years  ago,  eventually  becoming  man- 
ager of  its  New  York  branch.  He  went 
to  Europe  in  1910  to  look  over  foreign 
trade  conditions  and  a  year  later  was 
made  European  general  manager  of  the 
company. 

J.  T.  Marron,  president  of  the  Elec- 
trical Construction  &  Machinery  Com- 
pany, former  president  of  the  Marron 
Manufacturing  Company  and  for 
twenty-two  years  a  manufacturer  at 
Rock  Island,  has  given  up  his  business 
associations  in  that  city  and  moved  to 
Preston,  Iowa,  where  he  has  purchased 
the  Rural  Power  Company's  plant.  A 
high-tension  line  will  be  run  from  Clin- 
ton to  Preston,  Goose  Lake,  Miles, 
Sherlock,  Bryan  and  Spragueville,  serv- 
ing these  towns  as  well  as  rural  dis- 
tricts with  light  and  power.  P.  M. 
Burt,  secretary  of  the  Electrical  Con- 
struction &  Machinery  Company,  will 
be  associated  with  Mr.  Marron  in  the 
new  enterprise.  J.  J.  Murphy,  also  of 
Rock  Island,  will  go  to  Preston  as  chief 
engineer  of  the  lighting  plant. 


R.  W.  Van  Pelt  has  been  appointed 
sales  representative  for  the  St.  Louis 
territory  for  the  Maring  Wire  Company, 
Muskegon,  Mich.,  manufacturer  of 
enameled,  cotton  and  silk-covered  mag- 
net wire. 

Senator  William  B.  McKinley,  presi- 
dent of  the  Illinois  Traction  System, 
was  elected  president  of  the  Mississippi 
Valley  Association  at  its  recent  meet- 
ing, held  in  New  Orleans. 

H.  N.  Spencer,  president  of  the  How- 
ell Motors  Company,  Howell,  Mich.,  is 
spending  a  year  or  more  in  New  York 
making  a  study  of  corporation  finance 
in  preparation  for  a  program  of  e.xpan- 
sion    to    be    undertaken    in    about    two 


years.  Mr.  Spencer,  who  is  also  presi- 
dent of  the  Spencer-Smith  Machine 
Company,  was  one  of  the  founders  of 
the  Howell  Motors  Company  five  years 
ago.  The  company  has  had  a  very 
rapid  growth,  its  orders  last  year  being 
in  excess  of  $1,000,000. 

Victor  T.  Goggin,  late  New  England 
sales  manager  of  Fred  T.  Ley  &  Com- 
pany, Inc.,  of  Springfield,  Boston  and 
New  York,  has  severed  his  connection 
with  that  concern  to  associate  him- 
self as  contracting  engineer  with 
Dwight  P.  Robinson  &  Company,  Inc., 
of  New  York  City. 


Frank  Clifton  Owen,  treasurer  of  the 
Miller-Owen  Electric  Company,  Inc., 
Pittsburgh,  dealer  in  electrical  sup- 
plies, died  on  April  22. 

Robert  G.  Tobey,  for  thirty  years 
secretary  of  the  Massachusetts  Gas  and 
Electric  Light  Commission,  predecessor 
of  the  Massachusetts  Department  of 
Public  Utilities  in  gas  and  electric  com- 
pany regulation,  died  at  Boston  on  May 
5.  Mr.  Tobey  was  born  at  Falmouth, 
Mass.,  in  1840,  and  prior  to  his  con- 
nection with  the  commission  was  treas- 
urer of  the  Mount  Washington  Glass 
Company  of  New  Bedford,  Mass.  He 
was  closely  identified  with  the  adminis- 
tration  of  the   accounting   system   pre- 


scribed for  the  utilities  of  Massachu- 
setts and  for  the  municipal  plants  of 
the  state. 

Charles  Hosmer  Morse,  for  many 
years  chairman  of  the  board  of  direc- 
tors of  Fairbanks,  Morse  &  Company, 
manufacturers  of  engines,  motors  and 
pumps,  died  at  Orlando,  Fla.,  May  5, 
after  an  illness  of  two  months.  He  was 
eighty-eight  years  old.  Mr.  Morse  en- 
tered the  employ  of  the  company,  then 
known  as  E.  &  T.  Fairbanks  &  Com- 
pany, in  1850,  and  became  president  in 
1872.  He  was  a  director  of  the  First 
National  Bank,  the  First  Trust  and 
Savings  Bank  and  the  National  Safe 
Deposit  Company,  all  of  Chicago. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Refractory  Prices  Lower  Under 
Reduced  Output 

WITH  the  iron  and  steel  mills  operating  at  .somewhere 
around  a  40  per  cent  rate  and  with  glass  makers 
operating  at  about  25  per  cent  normal  capacity,  the  demand 
for  refractories  likewise  is  at  a  low  ebb.  Production,  con- 
sequently, is  in  the  neighborhood  of  25  per  cent,  some  of 
the  larger  producers  working  at  a  slightly  higher  rate, 
while  among  the  smaller  producers  some  shutdowns  have 
been  reported.  Stocks,  however,  are  in  sufficient  quantity 
to  last  over  three  or  four  weeks  of  normal  demand,  but 
at  the  same  time  steel  mills  still  have  some  materials 
on   hand. 

This  supply  at  the  refractory  plants  should  prove  of 
assistance  on  a  returning  steel  market.  An  improved  senti- 
ment has  been  noticed  in  this  industry,  particularly  in  the 
automobile  field.  Although  this  outlet  consumes  only 
about  5  per  cent  of  the  steel  output,  an  increase  in  auto- 
mobile consumption  at  this  time  is  an  encouraging  con- 
dition. 

Recent  price  reductions  in  the  refractory  market  brought 
Pennsylvania  fireclay  brick  down  $2  per  1,000,  while  in 
the  middle  of  April  magnesite  brick  was  reduced  $10  per 
net  ton  in  standard  sizes,  silica  brick  came  down  $5  per 
ton,  $5  per  net  ton  was  applied  to  chrome  brick  and  from 
$2  to  $5  to  fireclay  brick. 


Metal-Filament  Lamp   Exports 
Lower  in  1920 

DURING  the  year  1920  exports  of  metal-filament  lamps 
from  the  United  States  showed  a  lower  value  than  they 
did  in  1919  in  the  ratio  of  $4,050,549  to  $4,674,.377.  It  is 
significant  that  Brazil,  Argentina,  Colombia,  Peru,  Chile  and 
Uruguay — all  South  American  countries — purchased  far 
fewer  of  these  lamps  from  the  United  States  in  1920  than  in 
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Zealand  increased  her  purchases  of  American  lamps.  A  tie- 
in  with  British  lamp  producers  would  not  be  unexpected 
here. 

In  the  table  below,  the  figures  in  which  were  compiled  by 
the  Electrical  World  from  Bureau  of  Foreign  and  Do- 
mestic Commerce  data,  there  are  sixteen  countries  which 
in  1920  imported  over  $50,000  worth  of  American  metal- 
filament  lamps.  Further  more,  the  succeeding  five  coun- 
tries, although  they  were  under  this  amount  in  1920,  in  the 
year  1919  imported  very  much  higher  amounts.     The  six- 


1919.  Venezuela,  however,  increased  her  amount.  It  is 
known  that  since  the  armistice  Germany  has  been  paying 
considerable  attention  to  the  South  American  market.  Like- 
wise Australia,  British  South  Africa  and  British  India 
bought  fewer  in  this  market  in  1920  than  in  1919,  while  New 


1920  AND  1919  METAL-FILAMENT  LAMP  EXPORTS 

Country 

Canada 

Cuba 

Brazil 

Value  of  1920 

E.xports 

$974,411 

605.747 

4b5,45l 

315.489 

166.431 

153.266 

117.052 

89.432 

80.546 

71.932 

70.954 

.      .           68.846 

65.149 

57.795 

57.283 

50.604 

Value  of  1919 
IC.\porl.s 

$901,927 
262,210 
666,672 

352,392 

Belgium 

31.788 
449,169 

-Australia 

Colombia 

Italy 

Panama 

New  Zealand 

British  iSouth  Africa 

Peru 

Venezuela 

Chile             

231,555 
125,799 
197,742 
38,456 
59,094 
126,937 
99,561 
32.707 
147.784 

33,630 

36.611 

93,903 

35,731 

161,349 

British  India 

Dutch  Ea.st  Indies 

Denmark 

35,067 

24,046 

17,854 

490,852 

72,819 

98,922 

71,167 

398,794 

Total  metal-filament  lampexport? 

$4,050,549 

$4,674,377 

teen  highest  countries  in  1920  imported  $3,559,697  worth  of 
lamps,  while  in  the  year  previous  they  took  from  the  States 
$4,275,583  worth.  Consequently  the  i-emaining  sixty-five 
countries  absorbed  almost  25  per  cent  more  lamps  in  1920 
than  in  1919  in  the  ratio  of  $490,852  to  $398,794. 

Canada  continues  as  the  heaviest  importer  here,  and  Cuba 
and  Mexico  also  are  holding  up  well. 


Good  Future  Seen  in  Steei  Transmission 
Tower  Market 

A  SURVEY  of  the  foreign  and  domestic  market  for  steel 
XX  transmission  towers  reveals  fairly  uniform  conditions 
among  producers.  Present  activity  at  home  and  abroad  is 
very  light,  there  being  little  or  no  demand  for  this  class 
of  material  as  yet  this  year.  Furthermore,  there  does  not 
seem  to  be  much  prospect  of  greater  buying  developing 
later  in  the  year,  for  customers  are  still  holding  off  for  lower 
prices  and  difficulty  in  financing  new  transmission  projects 
continues  to  retard  the  market. 

In  view  of  the  position  of  this  market  as  a  barometer  in 
the  electrical  industry,  however,  it  is  gratifying  to  note  that 
producers  are  generally  quite  optimistic  over  the  future.  At 
the  present  time  several  companies  report  that  they  are 
receiving  a  large  number  of  inquiries  both  in  the  United 
States  and  from  foreign  countries.  Actual  orders,  as 
stated  heretofore,  are  not  being  placed,  but  at  the  same 
time  the  pulse  of  the  market  is  being  closely  felt  and 
interest  on  the  part  of  central-station  companies  and  electric 
railways  is  considerable.  From  all  accounts  it  seems  that 
there  is  a  large  potential  demand  which  is  being  held  in 
abeyance. 

The  average  base  price  on  galvanized  material  used  in 
fabricating  steel  towers  is  now  said  to  be  about  7  cents. 
There  does  not  seem  to  be  much  chance  of  further  ])rice  de- 
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creases  being  made,  it  is  stated,  unless  steel  declines  further. 
The  extent  of  price  reductions  made  by  different  producers 
varies  somewhat,  but  in  a  representative  instance  prices 
have  receded  approximately  30  per  cent  from  the  peak 
reached  about  one  year  ago.  This  figure  is  based  upon  the 
cost  of  one  particular  job  which  was  figured  last  spring  and 
finally  held  over  until  this  year. 

Deliveries  can  be  made  promptly,  for  though  the  finished 
product  is  not  stocked,  steel  mills  are  keen  for  business 
and  fill  orders  in  quick  time.  Some  producers  are  also  carry- 
ing good  stocks  of  material  ready  for  fabrication. 

Active  Market  for  Electric  Signs  and 
Accessories 

THE  electric  sign  business  is  one  branch  of  the  electrical 
industry  that  seems  to  be  quite  active  at  this  time. 
Spring  months  have  brought  in  a  good  amount  of  business, 
and  this  is  expected  to  continue  until  well  into  the  summer 
months.  The  New  York  territory  is  reported  to  be  the  most 
active,  and  communities  in  that  neighborhood  have  been 
buying  well.  Boston  is  good,  and  New  England  as  a  whole 
presents  a  fair  market.  Chicago  and  Detroit  centers  also 
show  fair  activity,  although  the  Southern  States  are  not  so 
good. 

The  above  may  be  applied  to  what  may  be  termed  the 
strictly  electric  sign  business,  both  flasher  and  continuous. 
Within  the  past  few  years  small  automatically  operated 
advertising  signs  in  cabinet  form,  table  signs,  counter  and 
showcase  signs  and  window  signs — some  continuous,  some 
motor-driven,  some  flasher-controlled — have  come  into  the 
market  in  large  numbers  and  varieties,  and  new  develop- 
ments in  this  type  of  sign  are  appearing  all  the  time.  Their 
market  is  strong  and  it  is  getting  more  active  continually. 

With  all  the  activity  the  factories  ai-e  not  quite  up  to 
capacity  as  a  whole.  Standard  equipment  can  be  shipped  in 
two  days  to  a  week,  but  it  takes  up  to  three  weeks  to  get 
out  special  designs  and  sizes,  except  in  the  largest  sizes  for 
roof  placement.  Flashers,  lamps,  color  caps,  sockets  and 
receptacles  and  other  accessories  can  be  had  quickly.  As 
with  the  signs,  the  accessories  too  are  having  a  good  call, 
flasher  signs  becoming  more  popular. 

Prices  show  little  tendency  to  drop.  Lamps  are  still  un- 
changed in  price,  as  are  flashers,  porcelain,  sockets  and 
labor.  Wire  is  lower,  and  with  it  sheets  and  paint.  Time 
clocks  for  sign  control  are  finding  an  active  market,  and 
their  deliveries  are  running  up  to  three  months'  time. 


Flexible  Armored  Conductor  Prices 
Are  Shaded 

PRICES  of  flexible  armored  conductor  are  being  readily 
shaded,  a  survey  of  the  situation  reveals.  There  is 
keen  competition  for  business  among  producers  with  con- 
siderable shopping  around  on  the  part  of  buyers,  so  that 
as  large  a  concession  as  $5  per  1,000  ft.  below  the  pre- 
vailing market  price  is  being  granted  by  some  of  the 
smaller  manufacturers.  The  general  Pittsburgh  base  price 
quoted  at  present  is  $55,  with  5  per  cent  off  for  cash. 

A  fair  current  amount  of  business  is  being  received, 
sufficient  to  maintain  operation  of  plants,  though  probably 
twice  as  much  as  is  being  produced  at  present  could  be 
turned  out  if  necessary.  Steel  strip  is  not  being  stocked 
by  cable  manufacturers  in  large  quantities,  despite  the 
reduction  in  price  made  about  the  middle  of  last  month 
coincident  with  the  drop  in  steel  prices.  A  large  producer 
is  now  quoting  $8.75  per  100  lb.  on  steel  strip  in  carload 
lots,  this  price  representing  a  drop  of  75  cents  about  a 
month  ago.  Deliveries  of  this  material  are  made  in  two 
weeks  or  less,  as  demand  for  it  is  only  fair. 

Good  stocks  of  flexible  armored  conductor  are  held 
throughout  -the  country  so  that  immediate  shipments  can 
be  obtained,  but  the  general  policy  now  is  to  reduce  inven- 
tories. The  market  is  expected  to  continue  rather  quiet 
through  the  greater  part  of  this  year,  for  although  there 
is  a  good  volume  of  building  work  on  the  horizon,  it  will 
very  probably  be  postponed  awaiting  lower  labor  and 
other  costs. 


British  Manufacturers  Active  in 
Standardization 

DURING  the  war  the  great  importance  of  standardiza- 
tion in  the  economic  production  of  machinery  and 
appai-atus  on  a  large  scale  was  deeply  impressed  upon  the 
members  of  the  British  Electrical  and  Allied  Manufac- 
turers' Association.  At  the  annual  general  meeting  of 
this  association,  held  on  April  17,  it  was  brought  out  that 
in  order  to  deal  more  effectively  with  this  work  several 
sections  have  set  up  permanent  technical  committees, 
usually  in  conjunction  with  the  standardization  committee, 
and  these  are  carrying  out  work  to  form  foundations  on 
which  the  British  Engineering  Standards  Association  can 
build  a  final  text.  They  comprise  the  accessories,  dynamo 
and  motor,  switchgear,  instrument,  meter  and  transformer 
committees,  and  they  have  prepared  drafts  and  specifica- 
tions for  dynamos  and  motors,  carbon  brushes,  enameled 
wire,  plugs  and  sockets,  lamp  holders,  motor  starting  and 
controlling  switches,   etc. 

The  switchgear  section  has  prepared  a  revised  edition  of 
its  purchasing  specifications,  slate  panels  and  slabs,  and  in 
collaboration  with  the  insulation  section  has  standardized  a 
complete  line  of  molded  insulating  bushings  for  use  in 
switchgear  and  allied  work.  The  industrial  instrument 
section  has  also,  in  collaboration  with  the  switchgear  and 
meter  sections,  provided  standard  drilling  centers  for  the 
ends  of  instruments  and  meter  shunts.  These  standardiza- 
tions will  be  embodied  in  future  editions  of  the  associa- 
tion rules.  The  stationary  and  portable,  storage-battery 
sections  have  standardized  the  relative"  capacities  of  bat- 
teries of  all  rates  of  discharge,  together  with  final  voltages. 
Standard  curves  have  been  plotted,  and  these  have  been 
accepted  by  government  departments  and  large  buyers.  A 
curve  for  portable  storage  batteries  has  been  adopted  as  a 
standard  British  practice  by  the  Association  of  Motor 
Manufacturers    and    Traders. 


The  Metal  Market  Situation 

PRESENT  demand  for  copper  is  quiet,  but  there  has  been 
some  firming  of  the  market  since  a  week  ago.  This  has 
been  caused  chiefly  by  increased  export  buying  which 
resulted  from  Germany's  agreeing  to  the  i-eparations  settle- 
ment. This  buying,  which  came  largely  from  Germany  and 
Japan,  was  brisk  last  week,  but  since  then  has  fallen  off. 
The  clarification  of  the  European  outlook,  however,  is  ex- 
pected to  improve  the  international  credit  situation,  and  this 
in  turn  should  react  on  copper  buying. 

Domestic  demand  is  only  fair,  but  producers  are  holding 
to  their  prices  firmly.  Meanwhile  the  statistical  position 
continues  to  improve,  for  production  is  being  cut  to  the  bone. 
The  general  asking  price  for  prompt  and  May  shipment  is 
13  cents  delivered,  with  13i  cents  for  June,  though  it  is 
understood  that  one  interest  at  least  is  shading  these  prices. 
Little  business  is  being  done  in  the  outside  market. 

Sheet  zinc  changed  to  10  cents,  the  market  remaining  quiet 
with  no  selling  pressure.  The  tin  market  is  dull  as  the  chief 
consumers,  the  tinplate  makers,  are  buying  little  or  nothing. 
Lead  holds  its  recent  advances,  but  its  position  is  slightly 
easier,  owing  in  part  to  declines  at  London. 


NEW  YORK  METAL  MARKET  PRICE 


Copper 

London,  standard  spot. 


Prime  Lake. 

Elertrolytic, 

Casting 

Wire  base 

Lead,  trust  priee.    . 

Antimony 

Nickel,  Ingot 

-Sheet  zinc,  f.o.b.  smelter,  . 

Zinc,  spot 

Tin,  ,    

.\luminum,  98  to  99  per  cent. 


.May  10,  1921 

£        i        d 

72       0      0 

Cents  per  Pound 

13  00—13  25 

12  75 
12   12; 

14  50— 15  00 

5  00 

5  25 
41  00 
11.00 

5  40 
31  875 
28  00 


May  17,  1921 


£ 
74 


00 


OLD  METALS 


Heavy  copper  and  wire. 

Brass,  heavy 

Brass,  light 

Lead,  heavy. , 
Zinc,  old  scrap. 


Cents  per  Pound 

10  00— 10.50 

5.50—  5.75 

3  75—  4  00 

4  10—  4  37 J 
2  87S-  3  00 


Cents  per  Pound 

13.00—13  25 

13   00 

12  25 

1 4  50—  1 5 

5  00 

5  25 

41.00 

10,00 

5  35 

33  00 

28  00 


Cents  per  Pound 
10  25— 10  62* 
5  25—  5  50 
4  00—  4  12; 
4  25—  4  50 
2,50—  2  75 
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The  Week 

IN  TRADE 

Prices   When   Quoted    Are    Those    Prevailing   at   the 

Opening  of  Business   on   Monday   of   This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


BUSINESS  conditions  in  the  electrical  supply  jobbing 
trade  show  up  a  little  better  in  reports  from  Chicago, 
St.  Louis  and  Atlanta.  There  is  considerable  unevenness  in 
New  England,  New  York  shows  no  change  for  the  good, 
and  the  West  Coast  is  about  in  a  similar  condition.  Im- 
proved collections  are  noted  in  Chicago  and  St.  Louis,  small 
contractors  in  the  South  seem  to  be  paying  cash,  New  Eng- 
land shows  up  spotty,  and  the  West  has  no  better  report. 

Farm-line  materials  are  moving  better  in  the  Middle 
West  with  better  crop  movement.  Residence  wiring  supplies 
and  appliances  have  a  good  call  in  St.  Louis  territory. 
Meters  are  fair.  The  South  is  improving  in  wiring  supplies 
sales,  and  municipalities  and  small  central  stations  are 
buying  better.  In  New  England  ranges,  washers  and  stor- 
age batteries  stand  out  well  in  sales.  Conduit  fittings  and 
outlet  boxes  are  reported  15  per  cent  lower  there.  California 
building  permits  for  April  excel  those  for  last  April. 
Washers  are  moving  well.  In  the  Northwest  washers  also 
are  moving  well,  building  is  under  way,  and  second-hand 
motors,  wire  and  conduit  are  reported  in  a  strong  market. 

A  new  catalog,  No.  23,  shows  list  or  discount  changes 
effecting  reductions  in  Benjamin  lines,  except  in  panelboards 
and  marine  items. 


NEW  YORK 


Trade  in  the  electrical  industry  remains  unchanged  in  this 
section.  Jobbers  report  that  the  market  is  very  quiet  on 
all  supply  items,  but  some,  however,  continue  to  see  a  slight 
upward  trend.  Stocks  are  down  low  and  are  being  kept 
there,  for  buying  in  every  department  is  for  maintenance 
only.  The  credit  situation  remains  unchanged,  being  far 
from  satisfactory  on  the  whole. 

With  the  light  demand  that  is  felt  competition  is  naturally 
very  keen  and  prices  are  readily  shaded.  This  is  reflected 
in  soft  quotations  on  armored  cable  and  on  rubber-covered 
wire.  Manufacturers  have  recently  announced  price  de- 
creases on  several  electrical  lines.  Renewable  fuses  have 
dropped  about  17  per  cent,  fuse  wire  and  links  20  per  cent, 
floor  boxes  17  per  cent,  steel  switch  boxes  10  per  cent  and 
connectors  from   12  to  22  per  cent. 

Conduit. — Not  much  is  moving  and  stocks  are  down  fairly 
low.     Prices  show  no  change  over  those  quoted  last  week. 

Flexible  Armored  Conductor. — The  market  has  further 
softened  with  considerable  competition  among  jobbers.  De- 
mand is  very  light  and  stocks  are  down.  As  low  as  $55 
for  1,000  ft.  of  No.  14  double-strip  is  quoted  by  reputable 
houses  this  week. 

Non-Metallic  Flexible  Conduit. — Little  or  no  supply  is 
moving.  Manufacturers'  prices  are  unchanged,  with  jobbers 
quoting  from  $22  to  $24.25  on  1,000  ft.  of  ^I's-in.  and  from 
$24  to  $26.25  on  J-in. 

Tape. — Prices  cover  quite  a  range,  from  a  low  of  about 
40  cents  on  friction  and  36  cents  on  rubber  to  a  high  price 
of  .50  cents  per  pound  on  each,  lots  of  100  lb.  Buying  is 
slight  and  stocks  are  low. 

Rubber-Covered  Wire. — Conditions  have  not  changed  any. 
The  price  of  No.  14  single-braid  in  10,000-ft.  lots  varies 
from   $6.75  to  $7.50   per   1,000  ft. 

Fuses.  —  Price  reductions  on  renewable  fuses  are  an- 
nounced by  several  manufacturers,  effective  May  16.  The 
cut  is  virtually  uniform  and  amounts  to  an  increase  of  ten 
points  in  the  discount,  or  about  17  per  cent. 


Fuse  Wire  and  Links.  —  A  leading  manufacturer  has 
reduced  prices  about  20  per  cent  by  increasing  the  discount 
allowed  distributers  15  points. 

Boxes. — At  least  one  manufacturer  has  reduced  the  price 
of  floor  boxes  17  per  cent,  effective  May  16.  The  change 
was  made  by  increasing  the  discount  ten  points.  From 
another  source  comes  word  of  a  decrease  amounting  to  1 
cent  each  on  steel  switch  boxes,  effective  May  6.  This  is 
equivalent  to  about  10  per  cent. 

Connectors.  —  Armored  conductor  connectors  are  lower. 
Effective  May  12,  one  manufacturer  reduced  certain  types  $10 
per  1,000  and  on  others  which  were  quoted  at  list  is  now 
giving  20  per  cent  off.  Another  producer,  effective  May  16, 
made  a  flat  cut  of  $5  per  1,000,  bringing  prices  to  the  same 
level  as  those  effective  by  the  ten-dollar  decrease  above 
mentioned. 

CHICAGO 

A  slightly  improved  market  is  noted  on  all  sides  this 
week,  not  alone  in  the  electrical  field.  The  slight  change 
for  the  better  in  the  number  of  men  out  of  employment  is 
felt  in  increased  retail  sales  in  all  lines,  and  the  gradual 
liquidation  of  crops  by  the  farmers  in  the  Northwest  is 
causing  an  improvement  in  conditions  there  This  was 
reflected  by  the  placing  of  orders  for  equipment  of  several 
farmer  lines  and  by  a  better  tone  to  the  market  for  line 
material. 

Aside  from  farm-line  equipment,  there  is  little  activity 
in  power  apparatus.  Prices  have  stood  firm,  but  the  scanty 
volume  of  inquiries  seems  to  indicate  that  price  has  little 
to  do  with  the  volume  of  sales.  The  only  requirements  for 
motors,  either  large  or  small,  are  for  replacement  and  fill-in 
purposes,  a  few  going  to  machinery  dealers.  Rural  collec- 
tions are  better. 

Locally  the  conditions  are  unchanged.  The  construction 
lockout  persists,  with  the  unions  sticking  firm  and  the 
contractors  talking  of  reducing  their  offer  for  skilled  labor 
still  further.  The  probability  is  that  a  compromise  will  be 
effected  at  somewhere  in  the  neighborhood  of  $1.05  per  hour. 
If  peace  comes  in  time,  it  means  the  immediate  start  on  up- 
ward of  $30,000,000  worth  of  work  of  all  classes. 

Bare  Copper  Wirej — lAs  was  the  case  two  weeks  ago  when 
the  market  on  electrolytic  sagged  sharply,  bare  copper  wire 
has  failed  to  follow  this  week's  fluctuations  in  price  but  has 
stood  firm  at  $16.50  per  100  lb.  in  ordinary  quantities.  On 
large  sales  prices  1  cent  lower  are  mentioned.  Sales  are 
quite  numerous  but  are  confined  almost  wholly  to  small 
orders. 

Insulated  Copper  Wire. — Prices  on  insulated  wire  remain 
unchanged,  the  base  on  weatherproof  holding  firm  at  161 
cents  per  pound.  This  makes  the  quotation  on  No.  6  triple- 
braid  17  cents  per  pound  in  1,000  lb.  lots.  Rubber-covered 
is  finding  small  sale  owing  to  restricted  building  conditions 
in  this  city  and  is  quoted  at  $7  per  1,000  ft.  in  10,000-ft.  lots. 

Black  Conduit. — The  slight  reduction  reported  three  weeks 
ago  has  induced  no  boost  in  business,  as  with  no  building 
in  progress  there  is  no  demand  for  pipe.  Quotations  are 
unchanged  at  $62  per  1,000  ft.  for  J-in.  in  5,000-lb.  lots. 

.  Flexible  Armored  Conductor. — Reduced  building  require- 
ments and  firm  prices  combine  to  hold  sales  at  a  low  level. 
While  present  prices  are  said  to  be  justified  by  costs,  much 
talk  is  heard  of  the  price  being  too  high.  In  5,000-ft.  lots 
$62  per  1,000  ft.  is  asked  for  the  No.  14,  two-wire. 

Line  Hardware. — No  recent  change  in  prices  has  occurred, 
and  orders  are  not  in  proportion  to  inquiries.  Typical 
prices  are:  For  hot-galvanized  cross-arm  braces,  IJ  in.  x 
1  in.  X  24  in.,  N.  E.  L.  A.  specification,  less  than  500, 
$168.72  per  1,000,  500  to  1,500,  $149.97  per  1,000,  over 
1,500,  $132.33  per  1,000;  for  hot-galvanized  machine  bolts, 
S  in.  X  12  in.,  in  similar  quantities,  $14.35,  $12.75  and  $11.25 
per  1,000. 

Lineman's  Tools. — All  talk  of  shortage  of  lineman's  tools 
has  disappeared.  Prices  are  unchanged.  Price  to  dealers 
on  a  Klein  No.  102-1,  7-in.  splicing  clamp  is  $28  per  dozen; 
on  a  No.  201,  7-in.  side  cutting  pliers,  $30  per  dozen.  In- 
quiries are  plentiful  and  order.s  show  some  improvement 
in  the  last  few  days. 
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Ground  Tools. — No  new  price  lists  have  been  issued  since 
Jan.  15,  and  prices  established  at  that  time  seem  high  in 
the  light  of  sharply  reduced  raw-material  costs.  Heavy 
maple  peavies,  2i  in.  x  ii  ft.,  are  $43.40  per  doz.;  fir  pike 
poles  2h  in.  x  14  ft.,  are  $36.10  per  dozen,  and  maple-handled 
spoons,  8  ft.  long,  are  $38.30.  Reductions  are  freely  pre- 
dicted, and  as  a  result  sales  are  light. 


BOSTON 

Reports  indicate  uneven  trade  conditions  this  week,  some 
days  displaying  good  orders  and  others  a  quiet  demand.  A 
better  feeling,  however,  dominates  most  branches  of  the 
industry.  Bright  spots  on  the  business  map  are  labeled 
"electric  ranges,  '  "washing  machines"  and  "storage  bat- 
teries." Stocks  are  excellent  in  most  lines,  although  if  the 
public  should  begin  buying  on  a  large  scale  long  deliveries 
would  not  be  unlikely  in  some  commodities.  The  building 
and  engineering  contracts  announced  last  week  in  New 
England  totaled  $5,230,100,  which  is  a  considerable  im- 
provement over  the  late  winter  records.  The  open-shop 
idea  continues  to  gain  headway  around  Boston  notwith- 
standing long-drawn-out  strikes.  Collections  are  spotty, 
some  of  the  best  settlements  being  on  a  sixty-day  basis. 
Few  good  accounts,  however,  are  running  as  long  as  ninety 
days.  Improvement  in  business  is  noted  in  the  Vermont 
stone-quarrying  field,  and  in  some  seaside  towns  north  of 
Boston  the  use  of  electricity  is  rapidly  accelerating  from 
week  to  week.  Prices  showed  weakness  in  non-metallic 
flexible  conduit  this  week,  and  conduit  fittings  are  off  about 
15  per  cent. 

Electric  Ranges. — Demand  continues  good,  with  increas- 
ing inquiries.  A  leading  New  England  factory  is  running 
five  days  a  week  and  is  making  stock  deliveries.  Some 
■  retailers  reporting  other  business  quiet  speak  of  the  range 
outlook  as  unusually  good.     Prices  are  steady. 

Flexible  Armored  Conductor. — Little  of  this  material  is 
changing  hands.  Prices  are  soft.  No.  14  single-strip  selling 
at  Boston  for  $55  per  1,000  ft.  in  5,000-ft.  lots. 

Non-Metallic  Flexible  Conduit. — Prices  are  a  little  weak 
and  the  demand  is  very  moderate.  The  3'2-in.  size  sells 
for  $21  per  1,000  ft.  in  5,000-ft.  lots,  the  A-in.  size  bringing 
$23.50. 

Wire. — ^Rubber-covered  No.  14  sold  Monday  for  $7.25 
per  1,000  ft.  in  a  representative  5,000-ft.  lot,  but  prices  are 
not  very  firm  in  the  face  of  actual  orders.  Weatherproof 
base  is  around  16  cents  and  bare  base  about  15J  cents.  Wire 
prices  are  unsettled.     No  great  demand  exists. 

Radiant  Heatersj — Despite  a  poor  spring  for  electric 
radiators,  jobbers  are  ordering  conservatively  for  the  fall 
trade  and  some  factory  orders  are  being  put  through.  Warm 
weather  during  the  period  of  low  fires  hindered  sales.  Some 
summer  business  is  in  sight,  however.  Prices  show  little 
change. 

Conduit  Fitting.s. — A  decline  ranging  around  15  per  cent 
is  announced  in  outlet  boxes  with  two  or  three  exceptions. 
Representative  discounts  from  list  are  as  follows:  Stamped 
steel  boxes  and  covers,  black,  25  per  cent;  galvanized,  15  per 
cent,  on  less  than  $10  list.  From  $50  to  $500  list  the 
black  boxes  are  quoted  40  per  cent  and  galvanized  333  per 
cent.  Gang  switch  boxes,  less  than  100,  are  quoted  15  per 
cent  on  black  and  5 'per  cent  on  galvanized.  Boxes  for  flex- 
ible armored  conductor  sell  for  25  cents  each  in  lots  of  less 
than  50  and  for  20  cents  each  in  lots  of  100  or  over. 

Motors. — Although  motor  sales  are  at  a  low  volume,  odd 
purchases  here  and  there  keep  adding  to  central-station 
loads.  Shoe  and  accessory  plants  are  buying  motors  in  a 
small  way  and  many  companies  are  noting  a  steady  though 
moderate  net  gain  in  connected  power  loads. 

Fans. — Deferred  warm  weather  has  kept  the  fans  on  the 
shelves  so  far.     Little  preliminary  buying  is  reported. 

Knife  Switches^ — A  rearrangement  of  prices  is  announced 
on  the  basis  of  discounts  from  double-manufacturers'  list. 
A  leading  type  shows  a  discount  of  42J  per  cent  off  double 
list  on  less  than  $50  list  to  571  per  cent  off  in  $400  list 
and  over.  Revived  building  operations  are  absorbing 
moderate  quantities  of  wiring  material. 


ATLANTA 

Electrical  jobbing  firms  report  that  the  last  ten  days 
have  witnessed  considerable  improvement  in  their  business, 
especially  in  lines  of  building  and  wiring  material,  the 
movement  of  household  appliances,  however,  continuing 
rather  dull.  Most  of  the  orders  that  are  being  received  are 
coming  from  the  small  contractors  who  in  a  great  many  in- 
stances are  paying  cash  for  their  purchases.  The  larger 
contractors,  however,  have  placed  no  heavy  orders  as  yet, 
though  an  unusual  amount  of  interest  is  being  displayed 
through  requests  for  quotations  on  large  prospective  pur- 
chases. Activities  in  the  rural  districts  and  small  towns, 
as  a  whole,  continue  slow,  though  it  is  reported  that  around 
the  large  mill  centers,  particularly  in  North  Carolina,  the 
demand  for  electric  wiring  material  is  better  than  it  has 
been  for  some  months  past.  The  peach  crop  in  middle 
Georgia  has  begun  to  move,  and  prospects  indicate  the  finest 
season  for  this  fruit  that  has  been  experienced  for  many 
years.  Unless  some  unforeseen  event  interferes,  the  market- 
ing of  this  crop  should  put  between  $7,000,000  and  $10,- 
000,000  in  the  fruit  section  of  this  state  within  the  next 
thirty  days.  This  will,  of  course,  relieve  the  financial  ten- 
sion and  stimulate  business  activities  throughout  the  middle 
part  of  the  state. 

No  further  change  is  to  be  reported  from  the  industrial 
field,  most  of  the  textile  mills  being  forced  to  undertake  a 
fair  percentage  of  curtailment,  while  the  fertilizer  plants 
are  not  up  to  their  normal  operating  schedule.  Jobbers 
report  an  increasing  number  of  orders  from  municipalities 
and  small  central  stations,  the  demand  being  largely  for 
maintenance  material  and,  in  a  few  isolated  instances,  for 
new  construction. 

Ranges. — No  activity  worthy  of  note  can  be  reported; 
stocks  continue  heavy  and  few  inquiries  are  being  received. 
There  has  been  no  further  price  reduction  since  that  of 
approximately  sixty  days  ago. 

Outlet  and  Switch  Boxes.- — These  are  moving  very  nicely 
and  stocks  are  being  maintained  in  good  condition.  Ship- 
ments have  improved  materially,  orders  being  filled  by 
factory  within  ten  days  of  their  receipt. 

Vacuum  Cleaners. — Despite  the  fact  that  at  this  time  of 
the  year  cleaners  should  be  moving  briskly,  few  sales  are 
being  reported.  Stocks  accumulated  in  anticipation  of  a 
demand  have  not  been  disposed  of  and  large  quantities  are 
on  hand  throughout  the  territory. 

Flexible  Armored  Conductor.  —  This  continues  to  move 
very  satisfactorily,  one  of  the  largest  jobbers  reporting  the 
receipt  of  orders  this  week  sufficient  to  wipe  out  current 
stock.  Other  jobbers  have  very  fair  stocks  on  hand  and 
report  shipments  good.  Price,  two-wire.  No.  14,  single-strip, 
$72  per  1,000  ft. 

Lock-Nuts  and  Bushings. — Jobbers  have  been  unable  to 
reduce  their  holdings  materially  on  this  item,  in  which  little 
or  no  demand  is  discovered.  No  materia!  movement  is 
anticipated  until  pipe  is  in  more  demand. 

Dry  Batteries. — Rural  telephone  companies  are  taking  the 
normal  supply  of  batteries,  and  sales  to  commercial  houses 
continue  to  hold  up  well.  No  price  changes  are  noted  and 
stocks  are  in  good  condition. 

Fuses. — Cartridge  fuses  are  very  slow,  but  plug  fuses  in 
the  5,  10  and  15-amp.  sizes  are  reported  quite  active,  appar- 
ently indicating  activity  in  the  small  residence  and  com- 
mercial line.     Stocks  of  both  types  are  in  excellent  shape. 

Wire. — Another  price  reduction  of  5  per  cent  in  rubber- 
covered  is  reported  this  week.  The  movement  of  rubber- 
covered  continues  about  the  same  as  for  several  weeks  past, 
the  price  reduction  apparently  not  stimulating  sales. 
Weatherproof  in  popular  sizes  continues  to  move  fairly  well. 
Stocks  of  both  varieties  are  on  hand  in  quantity.  Price,  No. 
14,  lots  of  5,000  ft.,  $7.55  per  1,000  ft. 


ST.  LOUIS 

Except  for  a  cut  in  the  price  of  copper  wire,  there  was  no 
development  of  especial  importance  during  the  past  week. 
This  reduction,  coming  at  a  time  when  every  one  was  feeling 
that  the  bottom  in  the  market  for  wire  had  been  reached. 
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had  a  tendency  to  confuse  the  buyers  of  wire,  and  a  decrease 
in  sales  for  the  week  is  reported.  It  is  now  {renerally  felt, 
however,  that  the  absolute  bottom  in  price  has  been  reached, 
and  a  tendency  to  stock  is  expected  on  the  part  of  con- 
tractors. Appliances  are  showins  a  healthy  increase  in 
demand,  particularly  in  those  items  which  are  featured  dur- 
ing the  summer  months.  Demand  for  materials  entering 
into  the  construction  of  residences  shows  steady  improve- 
ment, but  that  for  industrials  is  still  quite  slow. 

Many  of  the  manufacturers  have  a  fairly  satisfactory 
demand,  while  others  are  working  on  a  hand-to-mouth  basis, 
particularly  in  the  metal  industries.  Rolling  mills  are  oper- 
ating intermittently  as  orders  accumulate  and  iron  foun- 
dries are  doing  practically  nothing.  The  demand  seems  to 
be  waiting  for  lower  cost  of  iron  and  steel,  lower  freight 
rates  and  lower  wages.  The  railroad  situation  is  not  at  all 
satisfactory,  first  because  the  high  rates  tend  to  eliminate 
the  distant  markets,  and  second  because  their  financial  posi- 
tion does  not  permit  extensive  purchasing,  the  lack  of  which 
has  a  noticeable  effect  upon  local  industries. 

Collections  are  reported  to  be  improving,  the  average 
basis  being  from  forty-five  to  sixty  days.  Money  is  easier 
than  it  has  been  for  some  time,  but  conservatism  still  marks 
the  loans  now  made.  On  the  whole,  it  can  be  said  that  the 
business  situation  during  the  week  shows  improvement. 

Wire. — A  reduction  of  1  cent  per  pound  in  the  base  rate  on 
bare,  weather-proof  and  rubber-covered  marks  the  past 
week.  The  new  base  is  15  cents.  No.  14  i-ubber-covered, 
in  25,000-ft.  lots,  can  now  be  purchased  from  $6..5I)  to  $7  per 
1,000  ft.,  and  in  special  cases  probably  as  low  as  $3.35.  The 
demand  for  bare  and  weatherproof  continues  dull,  and  that 
for  rubber-covered  shows  some  decline  because  of  uncer- 
tainty of  the  market.  With  the  present  prices,  which  wouW 
appear  to  be  as  low  as  they  can  possibly  get  for  some  time, 
it  is  expected  that  a  materially  improved  demand  will  soon 
appear.  The  reduction  is  attributed  to  I'eduction  on  the 
part  of  manufacturers  as  the  local  stocks  are  not  considered 
at  all  heavy  except  in  one  or  two  instances. 

Flatirons. — A  reduction  in  the  list  price  of  several  makes 
was  made  last  week.  Stocks  of  all  irons  are  in  satisfactory 
shape  and  the  demand  is  reasonably  good,  gradual  improve- 
ment being  noted  as  the  summer  season  approaches. 

Meters. — One  jobber  reports  a  normal  demand  for  meters 
and  others  report  a  reasonably  good  business.  This  is 
occasioned  by  the  increased  residential  construction  and  the 
transmission  extensions  being  made  by  the  utilities. 

Flexible  Armored  Conductor. — Lower  prices  prevail.  No. 
14  double  strip  being  about  $5  per  1,000  ft.  lower  and  selling 
around  $60  per  1,000  ft.  in  5,000-ft.  lots.  Stocks  are  some- 
what heavy,  and  the  demand,  while  still  low,  shows  slight 
improvement. 

Flashlamp.s. — The  demand  shows  improvement  and  the 
market  is  quite  steady.  The  call  fir  battery  renewals  has 
at  no  time  since  the  present  depression  began  shown  any 
weakness  and  all  jobbers  are  reporting  a  good  renewal  busi- 
ness. 

Commercial  Lighting  Fixtures.  —  A  fair  business  is 
reported  and  stocks  are  said  to  be  on  a  reasonable  basis. 
The  low  demand  is  due  to  the  lack  of  industrial  and  construc- 
tion activity. 

Fans. — As  the  summer  season  approaches  the  jobbers  and 
retailers  are  doing  practically  no  buying,  for  it  is  appreci- 
ated that  the  manufacturers  have  large  stocks  which  can  be 
drawn  from  in  the  event  of  heavy  demand.  None  care  to 
have  extensive  stocks  on  hand  at  the  end  of  this  season, 
it  being  anticipated  that  prices  next  year  must  be  lower. 
The  prices  of  the  fans  this  year  may  be  a  detriment  to  the 
retail  trade.  

SAN  FRANCISCO 
The  seamen's  strike  is  still  unsettled  and  few  cargoes 
are  being  shipped.  The  San  Francisco  strike  of  seventeen 
affi'iated  building  trades  unions  is  still  continuing  and  all 
work  on  all  large  buildings  is  at  a  standstill.  Sooner  or 
later  this  will  automatically  stop  electrical  work,  as  is 
evidenced  in  the  present  cautious  buying  of  wiring  staples. 
This  7i  per  cent  wage  decrease  has  extended  to  Oakland  and 
other  bay  cities,  where  it  has  begun  to  affect  the  building. 


The  value  of  the  building  permits  issued  during  April. 
1921,  in  the  four  principal  California  cities  is  as  follows: 
San  Franci-sco,  $1,913,592;  Los  Angeles,  $6,915,216;  Oakland, 
$1,321,240;  San  Diego,  $1,657,055.  The  figures  for  April, 
1920,  were  as  follows:  San  Francisco,  $2,000,672;  Los 
Angeles,  $3,076,763;  Oakland,  $765,797;  San  Diego,  $294,- 
511.  These  figures  reflect  very  fairly  the  present  condition 
of  the  electrical  wiring  business  in  each  city  as  compared 
with  that  for  the  same  period  last  year. 

Household  Material. — The  sale  of  washing  machines  is 
very  quiet,  that  of  vacuum  cleaners  much  better,  of  dish- 
washers excellent.  Sewing  machines  are  rather  quiet. 
Simplex  ironing  machines  recently  dropped  from  15  per 
cent  to  20  per  cent  in  the  standard  sizes.  A  significant 
feature  is  the  number  of  special  demonstrations  on  all 
household  devices  now  being  held  by  the  larger  merchants. 

Telephones. — Telephone  sales  are  rather  quiet,  whether 
for  intercommunicating,  hotel  or  apartment  house  installa- 
tions or  for  rural  lines.  Deliveries  are  better  and  local 
stocks  fair  in  variety.  Comparatively  few  so-called  farmers' 
lines  are  being  built  or  are  even  under  serious  consideration. 

Fans. — Although  the  actual  fan  season  will  not  be  here  for 
at  least  another  month,  advance  sales  point  to  a  very 
big  season,  exceeding  last  year's,  and  this  despite  the  fact 
that  the  spring  has  been  unusually  backward. 

Farm  Plants. — Sales  of  farm  plants  are  running  consider- 
ably behind  last  year.  There  are  probably  three  factors 
responsible,  the  failures  of  growers  in  many  rural  districts 
to  dispose  profitably  of  last  year's  crops,  a  general  expecta- 
tion by  the  buying  public  of  decrease  in  all  lines,  and  slack- 
ening of  sales  efforts  for  these  reasons. 


SEATTLE— PORTLAND 

Sales  volumes  and  business  in  general  among  the  elec- 
trical fraternity  during  the  month  of  May  to  date  have 
been  about  the  same  as  during  April.  Jobbers  attribute  pres- 
ent conditions  to  lack  of  interest  on  the  part  of  the  buying 
public  and  to  the  number  of  failures  of  small  dealers 
throughout  the  district,  mainly  in  the  surburban  towns. 
The  same  conditions  are  expected  to  place  other  dealers 
out  of  the  running  within  sixty  days  unless  business  picks 
up  materially.  The  outlook  for  summer  business  is  not 
promising,  although  a  comparatively  ambitious  building 
program  of  public  and  semi-public  buildings  just  starting 
is  expected  to  augment  sales  volumes,  particularly  of 
schedule  materials,  wiring  and  conduit.  Washing  machines  i 
are  strong  sellers  at  present,  although  the  sales  of  this  i 
appliance  are  not  nearly  so  large  as  could  reasonably  be 
expected.  A  temporary  decrease  in  prices  of  several  makes 
of  ranges  amounting  to  approximately  25  per  cent  obtain- 
ing for  about  sixty  days  enabled  manufacturers  and  jobbers 
to  move  stocks,  although  they  were  forced  to  accept  losses. 
Now  ranges  are  selling  for  their  original  price,  which  is 
expected  to  hold  until  fall.  It  is  believed  that  rubber- 
covered  wire  is  at  the  bottom  but  that  others  of  these 
bread-and-butter  articles  will  show  further  decreases,  the 
drops  coming  slowly. 

Portland  manufacturers  report  that  conditions  have  not 
changed  except  that  there  is  a  more  optimistic  feeling 
expressed  than  there  was  a  few  weeks  ago.  Jobbers  report 
business  spotty.  Collections  are  poor  and  cannot  be  forced. 
Contracting  in  Portland  still  continues  uncertain,  and  the 
retail  stores  have  nothing  encouraging  to  report. 

Motors. — Jobbers,  especially  in  Seattle,  report  that  there 
are  enough  second-hand  motors  on  the  market  to  curtail 
new  sales  for  a  year.  These  came  from  industrial  war- 
working  plants,  including  shipyai'ds  which  have  been  or  are 
being  dismantled.  Second-hand  motors  in  good  condition 
can  be  purchased  for  half  price,  and  industrial  plants,  in- 
cluding lumber  mills  contemplating  electrical  installations, 
are  taking  advantage  of  this  opportunity.  Considerable 
second-hand  wire  and  conduit  in  the  hands  of  junk  dealers 
purchased  from  war-time  industrials  is  hampering  sales  of 
new  materials. 

Fixtures. — Sales  volumes  are  showing  a  nice  increase, 
with  continued  increase  in  residence  construction.  Stocks 
are  in  good  shape  and  prices  are  holding  comparatively  firm. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


§34,551,599,  while  inventories  embrace 
$80,724,389.  Total  capital  stoclt  is 
$74,812,650. 


Triangle  Conduit  Opens  Factory 
in  Chicago 

On  May  5  the  Triangle  Conduit  Com- 
pany, Inc.,  Brooklyn,  N.  Y.,  opened  its 
Western  factory  at  1965  West  Pershing 
Road,  Chicago,  where  there  is  15,000 
sq.ft.  available  for  manufacturing  space. 
Armored  conductors,  armored  lamp  cord 
and  flexible  steel  conduit  will  be  manu- 
factured in  this  new  plant,  but  stocks 
of  the  company's  non-metallic  flexible 
conduit,  "tri-cord,"  etc.,  will  be  carried 
there  in  addition  to  stocks  of  the  steel 
materials   made   there. 


New  Manufacturers'  Agent  Opens 
in  Detroit 

E.  G.  Bartling,  who  was  formerly  as- 
sociated with  W.  D.  WooUey  in  New 
York  City,  has  established  an  office  in 
the  Detroit  Savings  Bank  Building  in 
Detroit.  He  will  act  as  manufacturers' 
agent  and  up  to  date  has  taken  on  the 
representation  of  the  Federal  Porcelain 
Company,  Carey,  Ohio;  Fernando  C. 
Mesa,  Irvington,  N.  J.,  in  porcelain 
lines,  and  the  William  Wurdack  Elec- 
tric Manufacturing  Company,  St.  Louis, 
for  switch  boxes. 


Lalley  Light  Figuring  on 
Peace-Time  Costs 

In  commenting  upon  the  general  con- 
ditions which  today  hold  up  the  eco- 
nomic course  of  business,  and  which  arc 
gradually  clearing,  William  H.  Lalley, 
president  of  the  Lalley  Light  Corpora- 
tion, Detroit,  states  that  he  has  ignored 
his  inventory  and  commitment  prices, 
figured  on  present  material  markets, 
and  where  these  have  not  reached  the 
levels  he  feels  that  they  should  reach 
has  speculated  on  such  suppliers  soon 
seeing  the  light  of  reason.  And  with  it 
all,  only  a  fair  margin  of  profit' — Abased 
on  peace-time  ideas  and  not  war-time 
ideas — is  figured. 


Trust    Company    Finances    Pay- 
ments on  "Universal"  Washers 

In  order  that  "Universal"  dealers 
may  have  the  necessary  capital  to 
finance  business  taken  on  a  time- 
payment  plan.  Landers,  Fi-ary  &  Clark, 
New  Britain,  Conn.,  have  made  an 
arrangement  with  the  Commercial  In- 
vestment Trust  Company,  347  Madison 
Avenue,  New  York,  whereby  all  dealers 
who  can  submit  to  them  satisfactory 
credit  references  will  be  enabled  to 
finance,  without  drawing  on  their  ovm 
capital,  their  sales  of  "Universal"  elec- 
tric clothes  washers  with  deferred  pay- 


ments running  over  a  period  of  twelve 
months.  The  manufacturer  states  that 
the  plan  is  simple  in  its  working  and  is 
limited  in  amount  only  by  the  indi- 
vidual dealer's  credit  and  resources. 


Westinghouse's  Annual  Report 
Shows  Favorable  Balance 

Billings  of  the  Westinghouse  Electric 
&  Manufacturing  Company  for  the 
fiscal  year  ended  March  31,  1921,  from 
the  company's  annual  report  just  is- 
sued, amounted  to  $150,980,106.39.  Th? 
estimate  for  the  calendar  year  1920  was 
$150,000,000,  as  shown  in  the  April  9 
issue  of  the  Electrical  World.  The 
net  manufacturing  profit  on  the  year's 
business  was  $12,206,021,  even  after 
taking  out  $5,315,196  for  depreciation 
and  adjustment  of  inventories.  An  ap- 
propriation for  a  special  contingent  re- 


Time-Clock  Maker  Still  Long  on 
Shipments 

The  time-clock  business  of  the  elec- 
trical industry  is  one  branch  that  ap- 
parently is  maintaining  a  high  level  of 
activity.  Albert  &  J.  N.  Anderson 
Manufacturing  Company,  289  A  Street, 
Boston,  is  running  at  high  capacity,  and 
shipments  on  time  clocks  for  street 
lighting  circuits  and  sign  circuits  are 
still  behind.  From  thi-ee  to  five  months, 
depending  on  the  type  of  clock,  is  the 
quoted  shipping  time  now,  and  this  is 
about  one  month  better  than  the  time 
quoted  a  month  ago.  Factory  capacity 
was  doubled  during  the  past  winter. 


Ranch  &  Lang's  High  Production 
in  New  England 

The  new  factory  of  Rauch  &  Lang, 
Inc.,  makers  of  the  Raulang  electric 
passenger  automobile  at  Willimansett, 
Mass.,  is  rapidly  approaching  capacity 
production  for  the  first  unit  of  the 
plant.  In  January,  1921,  a  modern 
one-story  brick  factory,  320  ft.  x  300 
ft.,  began  to  produce  cars,  and  since 
its  opening  it  has  been  running  on  full 
time,  with   some   overtime  in   addition. 


DEMAND  IS   KEEPING  PRODUCTION    UP  TO  CAPACITY   IN   NEW  PLANT 


serve  of  $5,000,000  has  also  been  made 
from  surplus  to  provide  for  further 
possible  shrinkages  and  adjustments 
in  the  inventories.  Total  surplus  on 
March  31,  1921,  amounted  to  $56,053,- 
299  after  adding  a  net  income  for  the 
year  of  $12,617,535. 

Property  and  plant  account  shows  an 
increase  over  the  previous  year  of 
$9,361,403  and  embraces  construction 
completed  during  the  year.  An  impor- 
tant extension  was  made  to  the  works 
at  Lester,  Pa.,  where  the  manufacture 
of  steam  turbines,  condensers  and 
marine  propulsion  apparatus  is  now 
concentrated,  making  available  addi- 
tional manufacturing  space  at  East 
Pittsburgh  for  electrical  apparatus.  An 
additional  lamp  factory  was  erected 
during  the  year  at  Indianapolis,  Ind., 
and  extensions  were  made  to  the  plants 
at  Milwaukee,  Bloomfield,  Bridgeport, 
Mansfield  and  East  Springfield,  Mass. 
Developments  and  investments  were 
made  in  the  wireless  field  and  other 
high-frequency  current  fields. 

Accounts     receivable     amounted     to 


About  $350,000  was  invested  in  the 
plant  exclusive  of  real  estate. 

Two  hundred  and  fifty  employees  are 
now  at  work  in  the  plant,  and  the 
orders  on  the  books  and  coming  in  will 
keep  the  factory  going  at  full  speed 
until  fall.  It  will  probably  be  neces- 
sary to  add  to  the  force  before  long. 
The  factory  work  has  now  been  trans- 
ferred from  Cleveland  to  Willimansett, 
and  the  company  expects  shortly  to 
manufacture  there  its  own  motor  of 
the  Hertner  design.  Bodies  are  not  yet 
produced  at  the  Willimansett  plant.  The 
proximity  of  this  site  to  various  New 
England  concerns  supplying  important 
parts,  the  labor  supply  in  the  Con- 
necticut Valley  and  the  potential  New 
England  market  were  among  the  im- 
portant factors  leading  to  the  establish- 
ment of  the  new  plant  in  Massachu- 
setts. 

Paul  A.  Frank  is  president,  and  the 
three  vice-presidents,  Harry  R.  Doei- 
nig,  Nathaniel  Piatt  and  R.  "w.  Stanley, 
are  respectively  sales  manager,  export 
manager  and  general  manager. 


1194 


ELECTRICAL    WORLD 


Vol.  77,  No.  21 


KelloRK  Switchboard  Financial 
Statement  for  1920 

In  its  annual  report  for  the  year 
ended  Dec.  31,  1920,  the  Kellogg  Switch- 
board &  Supply  Company,  Chicago, 
shows  total  assets  of  $7,527,311  and  a 
surplus  and  reserve  of  $2,236,458.  In- 
ventories amounted  to  $3,431,937  and 
accounts  receivable  $2,089,805.  Capital 
stock  is  just  under  $5,000,000. 


French  Carbon  Maker  Investigat- 
ins  United  States  Market 

E  Gindre,  president  and  general  man- 
ager of  Le  Carbone  of  Paris,  France,  is 
in  the  United  States  for  an  extended 
period  for  the  purpose  of  investigating 
the  prospects  in  the  carbon  and  car- 
bon-brush business  incidental  to  the  pos- 
sibility of  expanding  his  service  in  the 
United   States. 


Change  in  Name  and  Organization 
of  Vim  Electric 

The  Vim  Electric  Company,  Inc.,  is 
the  new  name  taken  by  the  Vim  Electric 
&  Motor  Company,  66  Cortlandt  Street, 
New  York  City,  following  its  recent  re- 
organization. The  company  has  ex- 
panded its  scope  of  service  beyond  that 
of  motor  agents  and  will  now  handle 
and  install  motors  and  generators  and 
their  accessories,  both  new  and  used 
equipment.  It  is  also  prepared  to  main- 
tain such  installations  and  to  act  in  a 
consulting  and  engineering  capacity.  A 
rental  service  for  motors  is  another 
feature.  Special  attention  will  be  given 
to  sales  of  General  Electric  and  Sprague 
equipment.  The  entire  building  of  five 
stories  and  basement,  containing  5,000 
sq.ft.,  has  been  rented  and  is  being 
renovated.  Stocks  will  be  maintained 
on  the  premises. 

George  Smith  is  president  and  gen- 
eral manager,  and  Samuel  Kassover  is 
vice-president. 

Water-Heater  Developments  of 
Automatic  Electric 

The  Automatic  Electric  Heater  Com- 
pany, Warren,  Pa.,  in  developing  its 
heater  line,  has  put  into  production 
two  new  3-gal.  models  of  its  "Sepco" 
automatic  water  heaters,  rated  at  600 
watts  and  1,000  watts  respectively,  and 
has  gone  on  with  the  larger  sizes. 
Field  tests  have  been  completed  in  the 
8,  20  and  40-gal.  sizes,  and  these  will 
be  placed  in  production  as  rapidly  as 
possible,  probably  by  fall. 

Electric  Vehicle  Development 
Brings  Out  New  Light  Car 

What  is  believed  to  be  an  entirely 
new  development  in  the  electric  vehicle 
field  has  recently  been  announced  in  the 
manufacture  by  the  Automatic  Trans- 
portation Company,  Buffalo,  N.  Y.,  of 
a  small-size  "Exide"  battery,  electric 
passenger  vehicle.  It  is  put  out  for  the 
use  of  executives  in  industrial  plants 
and  also  for  passenger  service.  The 
wheel  base  is  only  61i  in.  and  the  tread 
35  in.,  while  a  24-volt  motor  is  used  to 


attain  a  speed  of  15  miles  an  hour  over 
a  50-mile  radius  on  a  single  battery 
charge. 

Expansion  of  Output  Planned  by 
Pacific  Refractory  Maker 

To  replace  a  plant  destroyed  by  fire 
at   another  site  a   short   time  ago,  the 
Pacific  Clay  Products  Company,  Ameri- 
can Bank   Building,  Los   Angeles,  Cal., 
expects  to  start  construction  on  a  new 
factory  at  Los  Nietos  for  the  manufac- 
ture of  firebrick  and  refractory  shapes. 
This   plant  will   have  an   initial  output 
of  25,000  9-in.  brick   per  day  and  will 
be  laid  out  for  a  maximum  capacity  of 
40,000.     This  is  somewhat  greater  than 
the  capacity  of  the   old  plant,  but  the 
25,000  quantity,  it  is  expected,  will  be 
absorbed  by  the   territory   supplied   by 
the    old    plant,    which    means    that    the 
consumption   in   that   territory   has    in- 
creased.    With    the    establishment    of 
quieter  conditions  and  equitable  freight 
lates  the  company  expects  to  ship  fire- 
brick   and    refractories    to    Mexico    and 
other  Pacific  Coast  countries. 

E.  M.  Durant  is  president  and  Archi- 
bald Douglass  is  secretary. 


Partnership  of   Manufacturers' 
Agents  in  New  York 


Cooper  &  Gershvin,  a  partnership,  has 
been  formed  by  W.  H.  Cooper,  formerly 
in    the    electrical    publishing    business, 
and  A.  J.  Gershvin,  an  electrical  engi- 
neer  formerly   in    business    in    Europe, 
with  offices  at  98  Park  Place,  New  York 
City.     Representation  has  been  secured 
for  the  Detroit  Electrical  Branding  Iron 
Company,    Baco    Electrical    Company's 
soldering    irons,    Ree-Nu-It    Electrical 
Manufacturing     Company's     renewable 
fuses,    Laduby   Company's   lamp    locks, 
Milwaukee    Manufacturing    Company's 
immersion    heaters,    C.    &    P.    Electric 
Works'  panels  and  cut-outs,  Renner  & 
Maris'    portable    lamps    and    B.    &    W. 
Specialty      Manufacturing      Company's 
heating  appliance  connectors.     The  ter- 
ritory served  will  be   New  York   State 
and    the    Metropolitan    district,    which 
takes   in   New  York   City,   New  Jersey 
an3  Connecticut. 


The  Combustion  Engineering  Cor- 
poration has  moved  its  general  offices 
from  11  Broadway  to  the  Combustion 
Engineering  Building,  43-47  Broad 
Street,  New  York  City. 

The  Bryant  Electric  Company, 
Bridgeport,  Conn.,  has  moved  its  Chi- 
cago office  to  844  West  Adams  Street, 
where  it  has  larger  quarters. 

The  Sessions  Engineering  Company 
announces  the  removal  of  its  offices  to 
832  Marqyette  Building,  140  South 
Dearborn  Street,  Chicago. 

The  Globe  Electric  Company.  Inc., 
Seattle,  Wash.,  announces  the  removal 
of  its  place  of  business  from  906 
Western  Avenue  to  313  Occidental 
Avenue.  The  company  deals  in  whole- 
sale electrical  supplies,  apparatus,  etc. 
The  Louisville  Electric  Manufactur- 
ing Company,  Louisville,  Ky.,  has  filed 
amended  articles  of  incorporation 
placing  its  preferred  capital  stock  at 
$15,000  instead  of  $25,000  and  increas- 
ing its  common  stock  from  $50,000  to 
$60,000. 

The  Anker  Engineering  Company, 
Widener  Building,  Philadelphia,  has 
made  arrangements  with  the  Wodack 
Electric  Tool  Corporation,  23-27  South 
Jefferson  Street,  Chicago,  to  act  as  its 
representative  in  the  Pennsylvania  dis- 
trict and  surrounding  territory. 

The  Crawford  Manufacturing  Com- 
pany has  removed  its  New  York  office 
from  277  Broadway  to  13-21  Park  Row. 
The  Philadelphia  Fire  Underwriters' 
Association,  Philadelphia,  announces 
that  its  electrical  department  is  estab- 
lished at  Room  400,  Bullitt  Building, 
131-141  South  Fourth  Street. 


Exclusive  Appliance  Distributers 
for  Sunbeam's  Output 

The  Sunbeam  Domestic  Appliance 
Co.,  which  recently  took  over  the  Surf 
Manufacturing  Company  of  Milwaukee, 
is  still  manufacturing  "Surf"  washing 
machines  in  that  city  and  will  do  so 
until  removal  to  its  new  plant  in  Evans- 
ville,  Ind.,  takes  place  some  time  in 
June.  A  production  basis  of  fifty  ma- 
chines per  day  is  expected  shortly.  The 
company  is  directing  most  of  its  efforts 
and  distribution  through  the  exclusive 
appliance  distributer.  Besides  its  con- 
nections in  most  of  the  larger  cities  it 
maintains  a  branch  office  at  431  Sutter 
Street,  San  Francisco,  under  H.  R.  Bas- 
ford,  and  a  stock  of  machines  at  that 
city  and  at  Los  Angeles.  W.  A.  Car- 
son is  president,  0.  F.  Fischedick  vice- 
president,  and  E.  D.  Weymss  secretary. 


The  Star  Porcelain  Company,  Muir- 
head  Avenue,  Trenton,  N.  J.,  manufac- 
turer of  electrical  porcelain  products, 
contemplates  the  erection  of  an  addi- 
tion, 30  ft.  X  100  ft.,  two  stories. 

The  Black  &  Decker  Manufacturing 
Company,  Towson  Heights,  Baltimore, 
announces  that  it  is  now  represented  in 
Pittsburgh  by  D.  C.  Paul,  formerly  with 
the  Gaul,  Deer  &  Shearer  Company, 
Philadelphia.  The  Pittsburgh  office  is 
at  303  Penn  Avenue,  where  there  is 
also  a  completely  equipped  service  sta- 
tion with  a  factory-trained  service  man 
in  charge.  This  branch,  of  which  Mr. 
Paul  is  manager,  includes  western  New 
York,  western  Pennsylvania  and  the 
northern  part  of  West  Virginia. 

The  Arrow  Electric  Company,  Hart- 
ford, Conn.,  announces  that  its  new 
York  sales  office  has  been  removed 
from  253  Broadway  to  the  Borden 
Building,   350   Madison    Avenue. 

Alfred  Box  &  Company,  813  North 
Front  Street,  Philadelphia,  is  contem- 
plating the  erection  of  a  new  machine 
shop,  110  ft.  X  300  ft.,  one-story,  at 
Tioga  and  Trenton  Streets,  to  cost  about 
$100,000.  The  company  manufactures 
cranes,  hoisting  machinery,  etc. 

The  De  Laval  Steam  Turbine  Com- 
pany, North  Clinton  Street,  Trenton, 
N.  J.,  has  awarded  contract  for  the  erec- 
tion of  a  three-story  machine  shop,  160 
ft.  X  220  ft.,  to  cost  vrith  equipment 
about  $150,000. 
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Foreign  Trade  Notes 


GENERATING  PLANT  FOR  BUENOS 
AIRES. — Tenders  will  be  received  by  the 
Boanl  of  Sanitary  Works  of  the  Nation, 
Biif-nos  .Aires,  Argentina,  until  June  3,  ac- 
cording to  Electrical  Industries^  for  the  con- 
struction of  a  new  generating  station.  The 
equipment  consists  of  three  four-cycle 
Diesel  engines  of  375  hp.,  adapted  to  run 
on  crude  petroleum  from  Comodoro  Riva- 
davia,  and  three  250-kw.,  three-phase, 
2,2nn-volt  alternators.  Tenders  for  this 
work  were  previously  called  for  in  1919  and 
1920.  A  copy  (in  Spanish)  of  general  con- 
ditions of  tender  and  specifications  of  plant, 
etc.,  may  be  seen  at  the  Department  of 
Overseas  Trade.  35  Old  Queen  Street.  S.W. 
1,  LiOndon,  England. 

STATIC  CONDENSERS  Ft»R  NEW 
ZEALAND. — Tenders  will  be  received  by 
Secretary  of  Public  Works  Department, 
Tenders  Board.  Government  Buildings. 
Wellington.  New  Zealand,  until  June  28  for 
furnishing  and  delivering  at  Lyttelton  two 
50-kva.,  condensers,  two  100-kva..  and  two 
200-kva.  condensers  in  connection  with  the 
Lake  Coleridge  electric  power  supply  proj- 
ect. Copies  of  specifications  may  be  seen 
on  application  to  the  Department  of  Over- 
seas Trade,  35  Old  Queen  Street,  West- 
minster, S.  W.  1,  London,  England. 

ELECTRIC  PLANT  FOR  SANITARY 
WORKS,  BUENOS  AIRES. — The  Depart- 
ment of  Sanitary  Works,  Buenos  Aires, 
Argentina,  according  to  Elcctricttl  Indtf.s- 
tries,  is  asking  for  tenders  until  June  1.^ 
for  furnishing  and  erecting  electric  power 
batteries  and  lighting  plant  at  Mar  del 
Plata. 

TENDERS  SOON  TO  BE  CALLED  FOR 
ON  ELECTRIC  FURNACE  IN  AUSTRA- 
LIA. —  According  to  Electrical  Industries, 
owing  to  falling  prices  the  Railways  De- 
partment of  Victoria.  Australia,  has  re- 
jected all  tenders  received  up  to  Jan.  19. 
19;il.  for  furnishing  an  electric  furnace  for 
the  Newport  workshops.  The  department, 
it  is  understood,  will  ask  for  tenders  closing 
in  September.  The  present  cost  is  esti- 
mated at  £50.00(1. 

TRANSFORMERS  FOR  NEW  ZEA- 
LAND.— Tenders  will  be  received  by  the 
Secretary  of  Public  Works,  Tenders  Board, 
Government  Building.  Wellington.  New  Zea- 
land, until  June  28.  according  to  Electrical 
Industries,  for  ten  single-phase,  oil-filled 
transformers  for  the  conversion  of  three- 
phase  current  at  50  cycles,  the  voltage 
ratio  being  50.000/11.000,  in  connection  with 
the  Waikato  electric  power  scheme.  Copies 
of  specifications  on  application  to  the  De- 
partment of  Overseas  Trade.  35  Old  Queen 
Street  (Room  59),  Westminster,  S.  W.  1, 
London.  England, 

ELECTRIC  GENERATING 
MACHINERY  FOR  SOUTH  AFRICA. — 
The  Borough  Council  of  Kingwilliamstown, 
South  Africa,  according  to  the  Electrical 
Trines,  will  receive  tenders  until  Aug.  1 
for  steam-driven  electric  generating  ma- 
chinery, boilers,  switchgear  and  cable,  or 
alternate  for  gas-driven  plant.  Specifica- 
tions and  further  information  from  the 
borough  engineer.  Kingwilliainstown.  appli- 
cations to  be  accompanied  by  a  deposit  of 
£2  2s.  Tenders  should  be  addressed  to  the 
town   clerk. 

ELECTRIFICATION  OF  PHILIPPINE 
RAILROAD. — According  to  the  Bulletin  of 
Government  Commercial  Agency  in  Xeio 
York,  the  Manila  Railroad  Companv  plans 
to  develop  the  water  power  of  the  Agno 
River  in  central  Luzon  to  .supply  electricity 
to  operate  the  railroad.  It  is  estimated 
that  from  12.000  hp.  to  15,000  In,,  can  be 
develoiied. 

ELECTRIFICATION  OF  RAILWAYS  IN 
SOUTH  AFRICA.— Tenderr^Aill  be  re- 
ceived by  the  High  Commissioner  for  the 
Union  of  South  Africa.  Trafalgar  Square 
London,  England,  or  oflice  of  the  general 
manager,  Johannesburg.  Soutli  Africa,  un- 
til June  22  for  equipment,  switchgear  and 
accessories,  etc.,  in  connection  with  the 
electrification  of  the  Cape  Town-Simonstown 
and  the  Durban-Pietermaritzburg  railway 
lines.  Specifications,  etc..  at  the  above 
offices.  Further  information  on  application 
to  M.''r^  .&  McLellan.  consulting  engineers 
32  -Victoria  Street.  S.  W.  1,  London,  England. 

T  P-P-^^^-  BOVERI  EXPANDS  IN  PO- 
LAND.-—Brown,  Boveri  &  Companv,  Baden. 
Switzerland,  together  with  the  Bank  of  the 
United  Polish  Countries  of  Warsaw,  have 
■  ust  formed  a  company  under  the  name  of 
I  olush  Electric  Works-Brown  Boveri  Lim- 
ited,   at    Warsaw.      The    object    of   this    new 


enterprise  is  the  m-anufacture  in  Poland  of 
line  and  other  electric  material  as  well  as 
of  all  kinds  of  electric  machinery,  appa- 
ratus and  appliances.  For  this  purpose  a 
large  factory  will  be  built  at  Trzebin  in 
Poland  and  the  workshops  of  the  Electric 
Company  Limited,  formerly  Sokolnicki  & 
Wisniewski,  at  Lemberg,  in  Galicia,  now 
belonging  to  Poland,  will  be  acquired  and 
operated   by  the   new   company. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce.  Washington,  by  mentioning  the 
numljer. 

A  firm  of  machinery  dealers  in  Ceylon 
(No.  34,836)  desires  to  be  placed  in  com- 
munication with  manufacturers  of  electric 
drying  units  with  a  view  to  developing 
their  use   fn   drying  tea. 

A  business  man  in  the  Canary  Islands 
(No.  34.85B)  proposes  to  establish  an  elec- 
tric light  and  power  plant  for  a  town  of 
about  5,000  inhabitants  and  requests  cata- 
logs  and    quotations. 

A  manufacturers'  representative  in  Peru 
desires  to  secure  an  agency  on  a  commis- 
sion basis  for  the  sale  of  electrical  appli- 
ances,   etc. 


New  Apparatus  and  Publications 


ELECTRIC  VEHICLE,—  The  Automatic 
Transportation  Company,  Buffalo,  has  de- 
veloped a  small  electric  vehicle  for  execu- 
tive use  in  industrial  plants  and  for 
pleasure  Electric  Storage  Battery's  sales 
bulletin   for  April  describes  the  car. 

PORTABLE     LAMP.— The     Griest     Man- 
ufacturing   Company.    New    Haven,    Conn 
maker    of    the    Wallace    lamp,    has    just    de- 
veloped    a     new     portable     lamp     for     table 
and    bedstead    use. 

VALVES. — The  Lunkenheimer  Company, 
("incmnati,  is  distributing  a  small  booklet 
describing    its   "Ferrenewo"   valves. 

CONTROL  VALVE.  —  Bulletin  R-1401 
with  supplementary  sheet  No.  2,  issued 
T?^,,  '%„'^''^'''""'"'3'"ing  Company,  Chestnut 
Hill,  Philadelphia,  describes  its  "Yarway" 
balanced  control  valve  in  both  angle  and 
globe  patterns  recently  developed  bv  the 
company. 

INDUSTRIAL  TRACTORS  AND 
TRir<_-KS.-The  Baker  R  &  L  Compan" 
Cleveland,  is  distributing  bulletin  10  de- 
scribing the  "Baker"  series  C  Industrial 
tractors  and  trucks  with  duplex  compen- 
sating suspension. 

VALVES_— The  A.  W.  Cash  Companv, 
Decatur.  III.,  is  distributing  a  small  folder 
describing    its    single-seat    class    D    valve. 

REGULATORS.  —  The  Craig  Damper 
Regulator  Company,  701  Book  Building 
Detroit,  has  issued  a  small  folder  describ- 
ing  the   Craig  damijer  regulator. 

CONTROL  APPARATUS.— The  Westing- 
house  Electric  &  Manufacturing  Company 
East  Pittsburgh,  is  distributing  leaflet 
3.982,  describing  its  type  F  magnetic-switch 
doulile-section  control  panels,  together  with 
type  22-F  magnetic-switch  control  panels 
Folder  4,455.  entitled  "Fans  for  Efficiency" 
describes    the    Ventura    fans. 

ELECTRIC  HOISTS.  —  The  Allis-Chal- 
mers  Manufacturing  Company.  Milwaukee 
IS  distributing  bulletin  No.  1819,  covering 
Its  different   types  of  electric  hoists. 

METALS.  —  "Armco  in  Pictures  and 
Fact  IS  the  title  of  a  new  247-page  pub- 
lication on  the  manufacture  of  "Armco" 
iron,  recently  issued  by  the  American  Roll- 
ing  Mill   Company,    Middletown,   Ohio. 

SUPPLIES.  —  Benjamin  Electric  Man- 
ufacturing Company,  Chicago,  has  just 
issued  its  252-page  Catalog  No.  23,  showing 
price    reductions. 

METER  SERVICE.— The  Trumbull  Elec- 
tric Manufacturing  Company.  Plainville 
Conn.,  has  developed  a  new  type  of  meter 
service  switch  under  the  Sachs  patent. 
Circular  No.  50  describes  it. 

ELE(?TRIC  IRONER.— The  William  G. 
lates  Company.  Cleveland,  has  recently 
placed  on  the  market  its  new  46-in,  "Cot- 
tage     ironer    for    small    familv    needs 


TELLTiALE  BOARDS.  —  Bulletin  No. 
49.011,  issued  by  the  General  Electric  Com- 
pany, describes  its  running-light  telltale 
boards    for    vessels    using    electricity. 

DISCHARGE  TEST  SET.— The  Hickok 
Electrical  Instrument  Company,  Cleveland, 
IS  distributing  bulletin  No.  21,  describing 
the  new  Hickok  high-rate  test  set  for 
storage-battery    service   stations, 

LIGHTING  FIXTURES— The  Luminous 
Unit  Company,  division  of  the  St.  Louis 
Brass  Manufacturing  Company,  St.  Louis, 
has  issued  "Brascolite"  bulletin  No.  1,  show- 
ing various  hospitals  that  are  equipped 
with    "Brascolites."    "Aglites,"   etc. 

AMMETERS  AND  VOLTMETERS.— The 
Roller-Smith  Company,  233  Broadway,  New 
York  City,  is  distributing  bulletin  No.  400. 
covering  its  type  "TID"  (formerly  "Junior 
Imp"  type)  direct-current  ammeters  and 
);°}'I"'^'^''S.  Bulletin  No.  419  describes  the 
FID"  voltmeters  and  ammeters  for  di- 
rect   current    (formerly    4-in.    "Imp"    type). 


New  Incorporations 


THE  HALL  PRODUCTS  COMPANY, 
Ridgewood,  N.  J.,  has  been  incorporated 
with  a  capital  stock  of  $10,000  by  George 
I.  Hall  and  Henry  and  Runis  Amos.  The 
company  proposes  to  manufacture  electrical 
appliances. 

THE  RUBICON  COMPANY.  Philadel- 
phia, has  been  incorporated  with  a  capital 
stock  of  $20,000  to  manufacture  electrical 
devices  and  equipment.  Josef  Doerr  Elkins 
Park.  Pa.,   is  treasurer. 

THE  WHALEY  -  CROSBY  ELECTRIC 
CORPORATION  has  been  incorporated 
under  the  laws  of  Delaware,  with  a  capital 
stock  of  $1,000,000,  to  manufacture  and 
deal  in  electrical  supplies.  The  incorpora- 
tors are  T.  L.  Croteau,  M,  A.  Bruce  and 
S,    E.    Dill,     Wilmington. 

^.'^5^'^^^^N^IELD  ELECTRIC  SUP- 
PLY COMPANY,  Brooklyn,  N,  Y„  has  been 
incorporated  by  A,  L.  Rush,  S.  Dampf  and 
A  S.  Greenfield,  995  Eastern  Parkway, 
The  company  is  capitalized  at  $25,000  and 
proposes  to  manufacture  and  deal  in  elec- 
trical  supplies. 

THE  UNION  ELECTRIC  COMPANY. 
Union  Mills,  Ind.,  has  been  incorporated 
with  a  capital  stock  of  $15,000  to  operate 
an  electric  light  plant.  The  directors  are 
F,„^- .H'"'i''°''J'  M.  J,  Hillabold  and  A.  L, 
Ullrich. 

THE  SOUTHERN  CHAIN  BATTERY 
SYSTEM  has  been  incorporated  with  a 
capital  stock  of  $300,000  for  the  purpose 
of  manufacturing  a  batterv  for  automobile 
trade.  I.  B.  Stevens.  J.  T.  Snow  and  E.  E. 
Harroun  of  Nashville.  Tenn..  are  incor- 
porators. 

THE  NEW  SWEDEN  (ME.)  LIGHT  & 
POWER  COMPANY  has  been  organized  to 
operate  a  local  power  plant  and  distribu- 
tion system.  John  N.  Johnson  is  interested 
in   the   company. 

THE  CITIZENS'  ELECTRIC  &  SERV- 
ICE COMPANY.  Monticello,  Kv.,  has  been 
incorporated  with  a  capital  stock  of  $100  - 
000  by  Reuben  W.  AVright  Herbert  J 
Hodgkins   and   Chester  C.    Doty. 

THE  DEN-HART  MANUFACTURING 
COMP.ANY.  New  Haven.  Conn.,  has  been 
incorporated  by  E.  AV.  E.  Denis  William 
R.  Hartley  and  E.  C.  Smvthe.  54  Tilton 
Street.  The  company  is  capitalized  at  $50.- 
000  and  proposes  to  manufacture  electri- 
cally  operated    washing    machines. 

THE  RISLER-HORNUNG  CORPORA- 
TION, New  A'ork,  N.  Y..  has  been  incor- 
porated by  E.  A.  Risler.  Jr„  H.  J.  Hornung 
and  R.  W,  Maloney,  305  Broadwav.  The 
company  is  capitalized  at  $18,000  and  pro- 
poses   to    manufacture    electrical    supplies. 

THE  ELECTRIC  MANUFACTURING  & 
S.ALES  COMP.ANA',  Newark.  N.  J  has 
been  mcorporated  by  E.  and  .Abraham 
Seller  and  Herbert  Parvin,  128  Market 
Street.  The  company  is  capitalized  with  a 
capital  of  $100,000  and  proposes  to  man- 
ufacture electrical  products. 

ROBERT  S.  CONLON.  INC.,  New  York 
N.  A  ..  has  been  incorporated  with  a  capita! 
stock  of  $10,000  and  proposes  to  manufac- 
ture electrical  equipment.  The  incorpora- 
tors are  R.  S.  Conlon,  A\'.  F.  Davis  and  E 
A.   V'osseler.   149  Broadway. 

THE  ROXBURY  (N.  Y.)  LIGHT  & 
POWER  COMPANY  has  been  incorporated 
with  a  capital  stock  of  $20,000  by  J  H 
Dart  and  others. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued   April  26.   1921) 

1  375  712.  TELEriio.NE-ExcHANGE  System  ; 
■  \lbfn  E.  Lundell.  New  York,  N.  Y.  App. 
likd  March  25,  1918.  Manual  and  auto- 
matic exchange. 

1375.728.  Distributing  Apparatus;  Paul 
M.  Rainey.  Glon  Ridge.  N.  J.  App.  filed 
.\ue.  28.  1917.  Multiplex  printing  tele- 
graph. 

1375  739.  VAcuuM-TuBB  Apparatus;  Ed- 
ward O.  Scriven.  New  York.  N.  Y.  App. 
filed  June  27.  1918.  Grid  at  potential 
different  from  that  of  filament. 

1  375.740.  Separator  for  Storage  Bat- 
teries; Walter  M.  Studebaker  and  Her- 
bert J.  Epple,  Erie.  Pa.  App.  filed  July 
17,  1920.     Woven  glass. 

i  375  741.     Process  of  and  Apparatus  for 
'  Progressive    Electrostatic     Separation 
OF    Comminuted    Material  ;     Henry     M. 
Sutton,    Walter    L.    Steele   and    Edwin    O. 
Steele.    Dallas,    Tex.      App.    filed    Aug.    9, 
1914. 
1375  745.       Armature-Winding    Machine; 
■  Leonard    E.     Wood.    Valleyfield,     Quebec, 
Canada.      App.   filed   Sept.   30,   191S.      En- 
tirely automatic. 
1  375.762.      Distributing    Switch  ;    George 
'  Thomp.'ion.    Mount    Vernon.    N.    Y.      App. 
filed  May  10.  1919.     Automatic  telephone. 

1  375.763.  Method  of  Forming  Storage- 
'  Battery  Separators  ;  Tlieodore  A.  Wil- 
lard.  Cleveland,  Ohio.  App.  filed  f  eb.  26, 
1915. 

1.375.765.  Transformer  Secondary  Con- 
nection FOR  Electric  Metal-Working 
Appakatus  :  Herbert  A.  Woofter.  Swamp- 
scott.  Mass.  App.  filed  July  30.  1920. 
Welding  machine. 

1.375.801.  Electric  Cooking  Stove;  Allen 
R  Ross.  Seattle.  Wash.  App.  filed  July 
1.  1919. 

1  375  819.  Process  and  Apparatus  for  the 
Electrolytic  Generation  of  Arsin, 
Phosphin  and  Stibin  ;  Henry  Blumen- 
berg  Jr..  Oro  Grande,  Cal.  App.  filed 
June  11.  1919. 

1  375  837.  Electrical  Measuring  Instru- 
ment ;  Charles  E.  Foster,  Letchworth, 
England.  .A.pp.  filed  Sept.  11,  l.tl6. 
Spring-mounted  jewel  bearings. 

1375  863.  Electrical  Appliance;  John  T. 
'  Stanton,  Seattle,  Wash.  App.  flh  d  June 
1,  1920.      Electro-therapeutic  blanket. 

1  375.879.  Brush  and  Method  of  Manu- 
facturing the  Same;  Hugh  H  Wikle. 
Chicago,  111.  App.  filed  April  13,  1918. 
For  electrical   machinery. 

1375  884.  Electric  Ignition  Apparatus; 
'  Frank  Aiken,  Elkins  Park,  Pa.  App.  filed 
June  20,  1919.  Internal-combustion  en- 
gine. 

1  375  974  Insulator  Connector  ;  Henry 
't.  'Pierce  and  Angus  D.  McPhee,  Wor- 
rester,  Mass.  App.  filed  Feb.  11.  1918. 
ror  Hewlett  type. 

1  375  981.    Protective  Device  ;  Benjamin  H. 

■  Thompson.  Schenectady.  N.  Y.  App.  filed 
Aug.  28.  1919.  Overload  relay  of  re- 
tarded type. 

1.375.982.        Condenser;     Elihu     Thom.son. 
Dvnn.    Mass.      App.    filed    Nov.    16.    1916. 
,      For  use  with  high-potential  electrical  dis- 
tribution systems. 
1  375  991       System    of   Electrical   Distri- 

■  BUTION  ;  Ernst  F.  W,  Alexan<U-rson.  Sche- 
nectady. X.  Y.  App.  filed  Oct.  6.  191 1. 
High  frequency. 

1  ti'i  996      Method  of  and  Apparatus  for 

PRBinilNTrNG         INJITRY        OF        SEARCHLIGHT 

mIr^Rs!  Heinrich  Beck  Schenectady 
N  Y.  App.  filed  June  12.  1920.  Jiiec- 
trical'ly  heated  at  cool  spot. 
1376  011.  Electric  Apparatus,;^  John  J. 
Frank,  PitLsfleld.  Mass.  App..  filed  April 
25,  1919.  High-current  windmg.  having 
taps. 


1  ■;7G0ir,.      Electrical   Regenerative   Con- 
tuJl  Apparatus  a.vd  System  ;  William  h. 
11.    Hamilton,    Schenectady,    N^-  ,  App. 
Ill.d    .March    3.    1919.      Variable-pole    in- 
duction-type machines. 
1  376  020.     Brush-Shifting  Device  for  Al- 
tehnating-Ci-krent    Motors;    Willem    C. 
Korthals-Altes,  Schenectady,  N.  Y.      App. 
filed  Feb.  13,  1918. 
1376  0"''       Sr-iRK-TKornLE   Locator;    Sam- 
'  uel  P.  Langmaid  and  Leonard  A.  Walton, 
Seattle,  Wash.      -Vpp.    filed   Sept.    1,    1920. 
Secured  to  dash  of  automobiles. 
1  376  023.     Electric  Heating  Device;  Mil- 
'  ton    E.    Long    and    George    W.    Katzung. 
Pitt.<;fleld,  Mass.     App.  filed  April  2.  1917. 
Turner  for  toaster. 
1  376,024.      Automatic    Pawl    Throw    for 
'magnetos  or  the  Like;    PhiUip  E.   Mat- 
thews.   Plainfleld,   N.    J.      App.    filed   July 
3,   1919. 
1.376.034.     MEANS  fob  Protecting  Battery 
Anodes  ;    Herbert    R.    Palmer.    Cleveland 
Heights.  Ohio.      App.   filed   Nov.    28     1919. 
To  prolong  indefinitely  the  "shelf  life. 
1376.041.     Brush  Holder;   Henry  K.   San- 
dell.    Chicago.    111.       App.    filed    June    12. 
1916.     Means  for  supporting. 
1  376,051.     Simultaneons  Transmission  or 
'  Reception     of     Speech     and     .Signals  ; 
\lbert    H.    Taylor.    Grand    Forks,    N.    D. 
App.    filed    April    10.    1919.      Radio    trans- 
mitting and  receiving. 
1  376  052.      Cylinder    for    Electroplating 
'  Apparatus    and    the     Like  ;     Floyd    T. 
Taylor    and    Wesley    F.    Hall.    Matawan. 
N.  J.     App.  filed  May  13,  1918.      Positive 
circulation  of  liquid. 
1  376  066.        Conductor-Gripping      Device  ; 
'  Reuben  B.   Benjamin.  Chicago.   111.      App. 
filed    May    2.    1916.      Cord    grip. 
1376  068.     Combination  Cap  and   Socket; 
'  Reuben  B.   Benjamin.   Chicago.   111.      App. 
filed  June  7.  1919.     Cap  and  socket  sepa- 
rate when  cord  is  pulled. 
1376  072      Electric   Furnace;   William  K. 
'  Booth    and    William    L.    Morris,    Chicago, 
111.     App.  filed  April  9.  1920.     Oscillating 
or  rotary. 
1376  080.       High  -  Frequency      Machine; 
'  Charles    W.    De    Moov,    Cleveland,    Ohio. 
.\pp.    filed  Aug.    20,   1917.      Therapeutical. 
1  376  081.     High-frequency   Generator  of 
the  Transformer  Type;   Charles   W.   De 
Mooy,    Cleveland.    Ohio.      App.    filed   Aug. 
26,  1917.     No  vibrator. 
1376  143         Storage-Battery      Terminal; 
'  Cla'rence    W.    Hazelett,    Lakewood,    Ohio. 
App.   filed   Nov.    3,   1916.      Connector  with 
brass  screw  embedded  in  lead. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

WINTHROP,  ME. — C.  M.  Bailey  &  Com- 
pany plan  to  rebuild  their  oilcloth  manu- 
facturing plant,  recently  destroyed  by  fire, 
causing  a  loss  of  $150,000,  including  equip- 
ment. New  power-plant  equipment  and 
other   machinery   will   be    required. 

WATERBURY'.  CONN. — The  Connecticut 
Light  &  Power  Company  has  arranged  for 
an  issue  of  $6,500,000  in  bonds,  part  of  the 
proceeds  to  be  used  for  additions  to  elec- , 
trie  generating  plants.  Irvin  W.  Day  is; 
vice-president. 


1  376  144.         Storage-Battery       Terminal 
'post-    Clarence    W.    Hazelett,    Lakewood 
Ohio.'    App.    filed    Sept.    21,    1917.      Com- 
pletely embedded  copper  rod. 
1  376  154.    Electrical  Lighting  Device  for 
'  Cigars  and  the  Like  ;  Joshua  M.  Morris, 
Rochester,  N.   Y.     App.  filed  Oct.   2,  1919. 
1376  162.     Magneto  Contact;  Virgil  Rigs- 
■  by.   Hemphill,    Tex.      App.   filed    March   9, 
1920.     For  Ford  magneto. 
1  376  171.      Storage    Battery  ;    Malcom    O. 
Smith,  Indianapolis.  Ind.     App.  filed  June 
9,  1919.     Terminal  posts  readily  removed. 

1,376.185.  Electrode  Holder;  Williarn  R. 
Beazley.  Jacksonville.  Fla.  App.  filed 
July  21  1920.  For  removing  connector 
straps  of  battery  by  electric  current, 
avoiding  drilling. 

1  376  207.  Process  for  the  Production  op 
Compounds  by  Gas  Reactions  and  Ap- 
paratus Therefor  ;  Charles  B.  Jacobs, 
Wilmington,  Del.  App.  filed  Sept.  27. 
1919v     Production  of  nitrogen  compounds. 

1376  208.        Electric      Cooking      Range; 
'  Frank    Kuhn    and   Jay   A.    Hand.    Detroit. 

Mich.     App.  filed  Feb.   21.  1918. 
1376  209.        Electrical      Heating      Unit: 

Frank    Kuhn    and    Jay   A.    Hand,    Detroit, 

.Mich.       App.     filed    Jan.     25.    1919.       ior 

immersion  in  liquids. 
1,376,243.     Safety   Lamp;   Nicholas  Albert, 

Longmont,  Col.      App.   filed  Sept.    8,  1»2.0. 

Lamp     is     extinguished     when     globe     is 

broken. 
1  376  257.      Storage    Battery  ;    Thomas    R. 
'cook.    East    Cleveland.    Ohio.      App.    filed 

May     11.     1918.       Cooled     by     continuous 

circulation  of  electrolyte. 

1,276.288.  Electrical  System  fOR^P^o- 
DUCiNG  Musical  Tones;  Frank  E.  M"lfJ- 
New  York,  N.  Y.  App.  filed  March  18, 
1915.  By  exciting  an  audion  in  response 
to  electric  pulsations. 


Middle  Atlantic  States 

CENTRAL  ISLIP.  N.  Y.— Bids  will  be 
received  by  the  State  Hospital  Commission., 
Albany,  until  June  1  for  building  additioni 
to  power  house  at  the  Central  Islip  State 
Hospital.  E.  S.  Elwood  is  secretary.  L.  F. 
Pilcher  is  state  architect. 

ELLENVILLE.  N.  Y.  —  The  Ellenville 
Electric  Company  has  filed  notice  of  in- 
crease in  capital  stock  from  $30,000  to 
$60,000. 

UTICA.  N.  Y. — The  Madison  Power  Com- 
pany recently  incorporated  with  a  capital 
of  $2'00,000,  plans  to  erect  an  electric  power 
plant  for  service  in  Madison  and  Oneida 
Counties.  Dunmore.  Farris  &  Dewey  rep- 
resent the  company. 

UTICA  N.  Y. — The  Utica  Motor  Car 
Company,'  Kent  Avenue,  plans  to  build  an 
automobile  service  and  repair  building  to 
cost  about  $250,000.  Considerable  electrical, 
and  mechanical  equipment  will  be  required. 

W^TERTOWN.  N.   Y. — The  City  Council 
is  considering  calling  an  election  to  submit 
to  the  voters  the  proposal  to  issue  $385,000 
in    bonds    for    the    completion    of    the    city  s,^ 
power  development.  , 

CATASAITQXTA,    PA. — The    Pennsylvania! 
Power    &    Light    Company    will    make    new 
installations    to   replace    existing   pole   lines, 
transformers    and    other    equipment    in    this 
section. 

CO\TESVILLE,  PA. — The  Town  Council 
has  approved  an  ordinance  providing  for 
the  installation  of  an  ornamental  ligiiting 
system  on  Lincoln  Highway.  Cluster  lamps 
on  standard.s  will  be  used. 

FELTON  P.A^. — Negotiations  are  under 
way  between  the  Town  Council  and  the 
Edison  Light  Company.  York,  for  the  exten- 
sion of  the  latter's  lines  from  Red  Lion 
to  Felton.  The  present  plans  provide  for 
the  construction  of  a  power  plant  on  Muddy 
Creek. 

PHILADELPHL\.  PA.  —  Arrangements 
have  been  made  by  the  Philadelphia  Elec- 
tric Company  for  an  issue  of  $d.000.00O 
in  stock,  part  of  the  proceeds  to  be  used 
for  extensions,  etc.  Joseph  B.  .McCall  is 
president. 

SHARPSBURG,  PA.— Arrangements  have 
been  made  for  an  issue  of  $130,000  in  bonds 
for  municipal  improvements,  a  considerable 
portion  of  the  proceeds  to  be  used  for  ex- 
tensions and  improvements  to  the  local 
light  and  power  system. 

RIVERDALE.  MD. — The  construction  of 
a  municipal  lighting  plant  to  supply  elec- 
tricity to  Berwyn  and  Bowie  has  been  au- 
thorized   by    the    voters. 

PETERSBURG.  W.  VA.— The  Commun- 
ity Power  Company,  recently  organized, 
plans  to  erect  a  transmission  line  to  Mooie- 
fleld,  a  distance  of  about  12  miles.  R.  W. 
Baker   is   manager. 

NEWPORT  NEWS,  VA.— The  Newport 
News  &  Hampton  Railway,  Gas  &  Electric 
Comnany  has  filed  notice  of  $1,000.0011  in- 
creas^e  in  capital  stock,  the  proceeds  to  be 
used  for  extensions.  J.  N.  Shannahan  is 
president. 

PULASKI,  VA.— The  Virginia  Anthracite 
Coal  Coiporation  is  considering  the  installa- 
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tion  of  electrical  and  other  machinery  at 
its  properties.  John  G.  Hayes  is  construc- 
tion engineer. 

WASHINGTON.  D.  C. — Bids  will  be  re- 
ceived by  the  Bureau  of  Tards  and  Docks, 
Navy  Department,  Washington.  D.  C.  until 
May  IS  for  the  installation  of  a  turbo- 
generator and  switchboard  at  Bellevue. 
Specification    4317. 

WASHINGTON.  D.  C— Bids  will  be  re- 
ceived at  the  offloe  of  tile  chief  of  engineers, 
U.  .S.  A.,  until  May  31,  Advertisement  No. 
69,  for  2.200  ft.  cable,  type  RL,  one  con- 
ductor ;  two  reels  for  above  ;  1.500  ft.  cable, 
t>'pe  RL,,  on  conductor  :  two  reels  for  above  : 
1.540  ft.  three-conductoi'  cable,  and  one  reel. 

WASHINGTON,  D.  C. — An  act  appro- 
priating $619,250  for  fortifications  and 
other  works  of  defense  for  the  Panama 
Canal  Zone  for  year  ending  June,  1922, 
has  been  passed  by  Congress,  wliich  in- 
cludes maintenance  and  I'epaii*  of  search- 
lights, electric  liglit  and  power  equipment, 
tools,  electrical  and  other  supplies  and  ap- 
pliances. $30,000  ;  purchase  and  installation 
of  searchlights.  $6,250  ;  continuing  con- 
struction of  barracks,  quarters,  storehouses 
and  other  buildings  necessary  for  accom- 
modating the  Coast  Artillery  troops  to  be 
stationed  in  the  vicinity  of  the  Panama 
Canal,  including  water,  sewer  and  electrical 
systems,  roads,  walks,  etc.,  $100,000. 


North  Central  States 

ASSYRIA,  MICH. — The  question  if  issu- 
ing $25,000  of  electric  light  bonds  is  under 
consideration. 

DETROIT,  MICH.— The  Council  has  au- 
thorized an  appropriation  of  $50,000  for 
preparation  of  plans  for  a  new  municipal 
lighting  plant.     James  Couzens  is  Mayor. 

DETROIT.  MICH.— The  Timken-Detroit 
Axle  Cornpany,  Clark  Avenue,  plans  to 
erect  a  new  one-story  turbine  power  house 
to  cost  about  $35,000.  H.  W.  Alden  is 
secretary. 

MARCELLUS,  MICH.— The  question  of 
issuing  $15,000  in  bonds  for  the  purchase 
of  a  steam  engine,  generator  and  exciter. 
and  a  switchboard  panel  with  equipment 
for  same,  for  a  new  electric  light  plant 
and  water-works  is  under  consideration. 

NILES,  MICH.— The  French  Paper  Com- 
pany plans  to  build  a  new  power  plant  this 
summer. 

NORTHVILLE.  MICH.— The  local  plant 
of  the  Detroit  Edison  Company  was  dam- 
aged by  lightning  recently,  causing  a  loss 
of  about  $25,000. 

FALMOUTH,  KY.— Plans  are  being  pre- 
pared for  the  erection  of  an  electric  power 
plant  and  pumping  station  at  the  municipal 
water-works.  Glazier  &  Morlidge,  20  Miller 
Building,   Cincinnati,   Ohio,   are  engineers. 

KENTLAND,  IND. — The  installation  of 
a  municipal  electric  light  plant  is  under 
consideration.     Ora  E.  Sellers  is  trustee. 

ATHENS,  ILL. — Bonds  to  the  amount  of 
$25,000  have  been  voted  for  the  erection 
of  an  electric  light  plant  between  the 
water-works  near  Springfield  and  Athens. 

CENTRALIA,  ILL.— The  City  Council  is 
considering  the  installation  of  an  orna- 
mental lighting  system. 

PREEPORT,  ILL. —  A  movement  has 
been  started  by  property  owners  on  Lin- 
coln Boulevard  to  have  an  ornamental 
lighting  system  installed  on  that  thorough- 
fare. 

MANITOWOC,  WIS.— The  installation  of 
an  ornamental  lighting  system  on  parts 
of  Eighth  and  Washington  Streets  to  cost 
about  $10,000  is  under  consideration. 

MILWAUKEE,  WIS.— The  North  East 
Power  Company,  a  subsidiary  of  the  Wis- 
consin Public  Service  Company.  425  East 
Water  Street,  has  applied  to  the  State 
Railroad  Commi-ssion  for  permission  to  pro- 
ceed with  a  hydro-electric  power  plant 
project  on  the  Peshtigo  River,  near  Ellis 
Junction.  Two  sites  are  to  be  developed 
by  the  construction  of  concrete  dams,  reser- 
voirs and  generating  plants.  Mead  &  Sea- 
stone,  consulting  engineers,  Madison,  are 
in  charge  of  the  project. 

NEW  HOLSTEIN,  WIS.— Bids  will  be 
received  until  May  30  by  H.  N.  Edens. 
chairman  of  the  lighting "  commission,  for 
the  erection  of  a  66,000-volt  transmission 
line  to  connect  with  the  line  of  the  Calumet 
Service  Company  at  the  city  limits  of  Chil- 
l°'?.-„„^'^*'  ^°^*-  °f  the  work  is  estimated  at 

$.10,000. 

OCONTO  FALLS,  WIS— Arrangements 
are  being  made  for  an   issue  of  $50,000   in 


bonds   for   electric   light   improvements  and 
water-works  extensions. 

WAUKESHA,  WIS. —  Plans  are  being 
prepared  bv  Erol  X.  Smith,  architect  and 
engineer,  30.')  East  Fifty-flfth  Street.  Chi- 
cago. 111.,  for  a  iDOiler  house  and  power 
plant,  in  connection  with  a  hospital  to  be 
built  in  Waukesha  for  Dr.   I.  J.  Frisch. 

PRESTON.  IOWA.— J.  T.  Marron  has 
purchased  tlie  Rural  Power  Company  plant 
at  Preston  and  plans  to  erect  a  high-ten- 
sion transmission  line  from  Clinton  to  .serve 
Preston.  Goose  Lake,  Miles.  Slierlock, 
Bryan  and  Spragueville.  It  is  also  planned 
to  furnisli  electricity  to  farmers  in  the 
vicinity  of   these  places. 

SIOUX  CITY,  IOWA.— The  installation 
of  more  than  2O0  street  lamps  in  the  city 
this  year  lias  been  recommended  by  J.  B, 
Mann,  head  of  the  Public  Safety  Deiiart- 
ment. 

BERESFORD,  S.  D. — Steps  have  been 
taken  to  make  municipal  improvements  for 
which  $70,000  in  bonds  have  been  author- 
ized, and  which  include  a  new  engine  for 
the  electric  liglit  plant  and  sinking  an  ad- 
ditional well  for  the  waterworks  system. 

BROOKINGS,  S.  D.— Bonds  to  the  amount 
of  $60,000  have  been  voted  for  remodeling, 
enlarging  and  repairing  the  municipal  liglit 
and   power  plant. 

TECUMSEH.  NEB.— Bonds  to  t'le  amoniit 
of    $4,000    have    been    voted    in    Elm    Creek 


including  an  electric  generating  unit,  will 
be  installed  in  the  municipal  water  and 
light   plant. 


Pacific  and  Mountain  States 

OKANOG.\N.  WASH.  —  Tlie  Okanogan 
Valley  Power  Company  has  announced  that 
about  twenty  electrically  oi>erated  pump- 
ing plant  will  be  installed  in  this  locality 
for   irrigation    purposes. 

SEATTLE.  WASH.  —  A  resolution  has 
been  introduced  in  the  City  Council  and 
referred  to  the  city  utilities  committee  pro- 
viding for  the  installation  of  cluster  lamps 
on  University  AVay  from  East  Fortieth 
Street  to  East  Forty-seventh  Street. 

BALDWIN  LAKE.  CAL.— The  Southern 
Sierras  Power  Company,  Riverside,  has 
closed  a  contract  for  tlie  erection  of  a  3.000- 
volt  transmission  line  from  the  Apple  Val- 
ley line  at  Tussigs  to  the  mining  property 
at  Gold  Mountain,  near  Baldwin  Lake,  a 
distance  of  25   miles. 

BERKELEY.  CAL.— The  Board  of  Edu- 
cation has  decided  to  ask  for  bids  for  exca- 
vation and  concrete  work  on  the  new  power 
plant  at  the  high  scliool.  W.  C.  Hays  is 
supervising  arcliitect.  , 

PASADENA.  CAL.— The  Southern  Cali- 
fornia Edison  Company  has  a  budget  appro- 
priation of  $126,589  for  new  construction 
."nd  system  exiienditures  in  the  Pasadena 
district.     The    plans    provide    for    a    15,000- 


DROVOSBURG  SUBSTATION  OF  DUQUESNE  LIGHT  COMPANY,  PITTSBURGH,  SHOWING  FOUR 

OF  THE  4,167-KVA.,  SINGLE-PHASE  TRANSFORMERS  BEING  INSTALLED 

BY  DWIGHT  P.  ROBINSON  &  COMPANY,  ENGINEERS 


for  the  erection  of  an  electric  transmission 
line  from  Tecumseh  municipal  electric 
plant   to   Elm   Creek. 

LAWRENCE.  KAN.— The  State  Commis- 
sion, Topelia,  is  liaving  plans  prepared  for 
the  erection  of  a  new  two-story  electric 
power  jiiant.  75  x  118  ft.,  at  Kansas  Uni- 
versity, Lawrence,  to  cost  with  machinery 
about  $300,000.  J.  M.  Shea.  Kansas  Uni- 
versity,   is  engineer. 


Southern  States 

GEORGETOAA'N.  S.  C— The  city  has 
purcliased  the  ligliting  plant  of  the  George- 
town Railway  &  Light  Company  and  plans 
to  oi>erate  same  in  connection  with  the 
municipal  waterworks.  Improvements,  It 
is  understood,  will  be  made. 

LAURENS.  S.  C. — A  proposal  to  issue 
$65,000  in  bonds  for  extension  to  lighting 
system,  street  improvements  and  sewer  ex- 
tensions   will   be   submitted    to    the    voters. 

LEESBURG.  FLA. — Two  proposals  for 
extensions  to  the  municipal  lighting  system 
will  be  submitted  to  the  voters:  (a)  to  is- 
sue $75,000  in  bonds  for  enlarging  power 
plant ;  (b)  $40,000  for  erection  of  trans- 
mission line  to  Iverness  to  secure  electric- 
ity from  tlie  plant  of  Camp  Brothers.  Ocala. 
The  project  includes  the  erection  of  24  miles 
of  high-tension  line.  W.  A.  McKenzie  is 
Mayor. 

GEORGETOWN.    TEX.— New   equipment, 


volt  transmission  line  from  the  company's 
main  receiving  station  at  Eagle  Rock  to 
the  substation  at  .-Mtadena.  A  similar  line 
is  to  be  erected  from  Sunland  to  the  San 
Fernando  station,  connecting  with  the  Kern 
River  system,  where  tlie  Kern  River  power 
plant  No.   3   is  nearly  completed. 

SAN  DIEGO.  CAL.— The  San  Diego  Con- 
solidated Gas  &  Electric  Company  is  con- 
sidering extensions  and  improvements  to  its 
electric  power  plants  and  system  to  cost 
about    $520,000. 

LOVELAND.  COL.— Bonds  to  the  amount 
of  $45,000  have  been  voted  to  enlarge  the 
municipal   electric  plant. 


Canada 

ST.  JOHN,  N.  B. — The  New  Brunswick 
Electric  Power  Commission  is  considering 
furnisliing  electricity  in  a  number  of  towns 
in  Maine,  including  Centreville,  Florence- 
ville.  Hartland.  Bristol  and  Bath.  It  is 
proposed  to  purchase  energy  from  the  Maine 
&  New  Brunswick  Power  Company.  Presque 
Isle.  Me.,  and  erect  a  transmission  line 
probably  from  Bridgewater  to  Florence- 
ville  and  on  along  the  St.  John  River. 

TTHURO.  N.  S. — The  Common  Council  is 
considering  the  purchase  of  electrical  equip- 
ment to  cost   $23,000. 

QUEENSTON.  ONT.— One  of  the  55,000- 
hp.  generators  at  the  Queenston  power 
house  of  the  Queenston -Chippawa  develop- 
ment was  recently  damaged  by  fire,  caus- 
ing a   loss  of  about    $50,000. 
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N.  E.  L.  A. 

Its  Lcddership  <uid  Inspiration  Through  Thirty-six  Years  of 

Splendid  Achievement 


'OOKING   back   over   the   forty-five 
years  that  the  ELECTRICAL  World  has 
.^  served  its  industry  and  compar- 


ing the  picture  of  the  early  days  with  the 
picture  of  today  as  we  shall  see  it  at  the 
N.  E.  L.  A.  convention,  a  most  vivid  con- 
trast appears. 

A  small  group  of  large-hearted  and 
far-seeing  men  were  then  pioneers  in 
a  new  and  untilled  field  of  human  op- 
portunity and  endeavor.  The  rest  of  the 
world  was  waiting,  interested  and  ex- 
pectant, to  see  what  this  new  wonder — 
electricity — would  bring  to  pass.  Very 
soon,  as  the  need  for  co-ordination  began 
to  be  felt,  came  the  National  Electric 
Light  Association.  It  brought  leadership 
and  guidance.  It  was  a  vehicle  for  the 
expression  and  diffusion  of  new  experi- 
ences. It  was  an  organization  both  of  the 
men  who  manufactured  the  equipment 
that  was  needed  by  the  generating  stations 
and  the  men  who  operated  the  plants. 
And  these  two  classes  of  electrical  men 
virtually  composed    the   infant   industry. 

Through  the  rapid  and  far-spreading 
evolution  of  all  these  marvelously  pro- 
ductive years  the  N.  ¥..  L.  A.  has  carried 
the  banner.  Much  of  the  forward  think- 
ing, much  of  the  master  building  has 
found  its  impulse  in  this  organization.  As 
the  craft,  the  science  and  the  service  have 
grown  so  has  the  association,  until  today 
its  size,  the  scope  of  its  activities  and  its 
great  power  to  serve  reach  far  beyond  the 
ken  of  men  who  led  but  a  few  short  years 


ago.  But  as  the  industry  has  broadened 
with  its  growth  has  come  a  high  degree  of 
specialization,  until  no  single  organiza- 
tion, however  great,  could  encompass  all 
its  parts.  Manufacturers,  jobbers,  con- 
tractor-dealers, form  each  a  greater  in- 
terest and  evince  a  wider  activity  today 
than  the  entire  body  of  electrical  men  of 
every  sort  back  in  the  early  days.  Each 
body  has  its  own  association  doing  its  own 
important  work. 

To  the  N.  E.  L.  A.,  however,  the  nation 
still  looks  for  general  leadership  in  things 
electrical.  The  great  convention  now  as- 
sembling in  Chicago,  where  the  associa- 
tion was  organized  just  thirty-six  years 
ago,  is  an  expression  of  this  fact.  Man- 
ufacturers, jobbers,  contractors  will  be 
there.  Engineers,  financiers,  publishers, 
business  men  of  varied  interests  will  at- 
tend. Every  branch  of  electrical  industry 
will  contribute  and  participate  in  some 
degree.  An  N.E.L.x'\.  convention  today 
means  more  than  just  a  meeting  of  cen- 
tral-station  executives  and   employees. 

The  Electrical  World  extends  its 
heartiest  congratulations  to  the  National 
Electric  Light  Association.  Together  we 
enter  on  another  year  of  service  and  co- 
operation that  gives  strong  promise  of  in- 
creasing opportunities  and  achievements. 

There  are  perplexities  and  problems 
to  be  faced,  but  in  the  electrical  industry 
there  is  no  lack  of  strength  and  leader- 
ship, courage  and  vision  to  carry  faith- 
fully through. 


Chicago — the  N.E.L.A.  Convention  City 

for  the  Ninth  Time — 


holds  for  the  industrj' 


THK  HIS'I'ORVofthe  Com- 
monwealth P'dison  Company 
affords  a  splendid  indication 
of  the  development  of  the  electrical 
industry.  In  the  brief  space  of 
thirtj-three  years  remarkable  prog- 
ress has  been  made  possible  in  the 
company  by  the  foresight  of  its 
leader — Samuel  Insull — who  has 
alwajs  appreciated  what  the  future 

and  who  at  an  early  period  in  tiie  industry's  history  advo 
cated  the  unifying  of  power  supply  to  secure  the  benefits 
of  higher  load  factor.  The  wholesaling  of  energy  to  large 
consumens  has  been  a  policy  in  which  the  Edison  company 
has  blazed  new  trails.  The  diiierential  rate  system,  which 
was  the  subject  of  warm  discussion  in  early  years,  was 
largely  developed  in  Chicago.  Control  of  its  own  coal 
supplies  has  been  a  policy  followed  by  the  company  for  years 
and  during  the  war  was  an  important  factor  in  the  elimination 
of  man\  troubles  whicli  otlier  companies  foinid  embarrassing. 
The  company  has  been  a  leader  in  the  work  of  the 
National  Electric  Light  Association,  it  and  its  predecessors 
having    contributed    five    presidents    to    the    association — 


Is  the  Birthplace 

of  Unified 
Electric  Service 


C.  H.  Wilmerding,  Samuel  InsulI, 
Louis  A.  Ferguson,  John  F. 
Gilchrist  and  Edward  VV.  Llovd. 
Including  the  present  convention, 
nine  conventions  of  the  association 
have  been  held  in  Chicago.  The 
company  is  home-owned,  90  per 
-  cent  of  the  stock  being  held  by  resi- 

dents of  Illinois  and  only  slightly 
less  than  90  per  cent  by  residents  of  Chicago  itself.  More 
than  17,000  persons  held  stock  in  the  Commonwealth 
Edison  Company  at  the  close  of  1920,  and  when  the  instal- 
ment purchasers  gained  in  the  recent  campaign  have  paid 
for  their  shares  the  number  will  be  upwards  of  26,000. 
Many  of  these  stockholders  are  customers  and  employees, 
and  of  these  many  are  women. 

The  Commonwealth  Edison  Company  serves  the  district 
included  within  the  corporate  limits  of  the  city  of  Chicago — 
an  area  of  approximately  200  square  miles  with  a  population 
of  2,800,000. 

Three  principal  generating  stations — Fisk,  Quarry  and 
Northwest — provide  the  energy,  while  the  smaller  stations 
are  held  for  reserve  service.     Fisk  and  Quarry  Street  sta- 


■  CALUMET  STATION,  (PROBABLE  ULTIMATE 
180.000  KW). 
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FISK  ST,  230,000  KW. 
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Reserve  stations  and  storage  batteries. 


t'alumet     (under     construction 


Siib8tatii>n.s  Tranttiuission  aii<l  Distributiiin 

Main    substations 5S       Voltatje   to   Public   Service   Company   of 

Transformer  vaults  (for  large  industrial  Northern     Illinois 20,000 

concerns)     67        \'oltaKe     on      primary     distribution      in 

Railway  (operated  by  street  railways)  .  .  19  Chicago 9,000  and   12,000 

Size  of   largest  substation    (kw.) 18.500       Mileage    of    cable 2,350 

Mileage  of  conduit  underground 4,800 

Mileage  of  overhead   wires 8,400 


tioiis  lie  close  together  about  2^4  miles  southwest  of  the 
"Loop"  or  main  business  district.  The  Northwest  station  lies 
alxjut  Sjj  miles  to  the  northwt-st  of  the  Loop.  In  tlie 
southern  part  of  the  city,  18  miles  from  Northwest  station, 
is  the  new  Calumet  station,  now  under  construction.  In 
addition  to  the  service  in  Chicago  the  plants  furnish  energy 
to  the  Public  Service  Company  of  Northern  Illinois  that 
reaches  points  almost  as  far  north  as  Milwaukee,  Wis.,  and 
south  to  Kankakee,  111.,  the  distance  between  these  extremes 
being  nearly  140  miles.  These  connections  are  through 
20,000-volt  lines. 

The  growth  of  the  company  has  been  remarkable.  In 
1889  the  investment  in  plant  and  equipment  alone  was 
$797,000;  on  Dec.  31,  1920,  it  had  reached  the  vast  sum 
of  $107,512,786.  Taxes  and  municipal  compensation  have 
become  no  small  expense,  being  S.?, 335, 700  in  1920  com- 
pared with  only  $6,000  in  1889.  During  that  year  the  in- 
come from  sales  of  electricity  was  $105,700,  whereas  in 
1920    the    total    earnings    had    mounted    to    $35,317,314. 

The  earnings  are  now  increasing  at  the  rate  of  100  per 
cent  about  every  four  and  one-half  years.  The  original 
capitalization  of  the  company  in  1887  was  $500,000  and  its 
(irst  bond  issue  in  1888  was  $130,000.  Total  capital 
liabilities  on  January  I,  1921,  were  $102,772,600.  of  which 
$51,140,000  was  capital  stock  and  $51,631,000  bonds  and 
notes. 

While  the  compan\  had  only  4.100  customers  in  1S89,  it 
liad  485,039  on  March  31,  1921.  Last  year  the  output  was 
1,884,000,000  kw.-hr.  and  the  maximum  load  478,820  kw. 
The  average  sales  per  capita  were  600  kw.-!ir. 
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There  Iiave  also  been  great  strides  in  an  engineering  way, 
the  largest  generator  in  1888  being  rated  at  80  kw.,  while  the 
largest  now  in  operation  is  35,000  kw.,  representing  about 
b  per  cent  of  the  capacity  of  the  system.  It  is  also  interest- 
ing to  note  that  the  entire  output  of  Harrison  Street  station 
during  sixteen  years,  which  was  the  largest  and  most 
economical  station  in  the  United  States  at  the  time,  was  less 
than  one-third  the  system  output  in  1919. 

Last  year  coal  was  being  consumed  at  tiie  rate  of  about 
240  tons  per  hour.  With  this  enormous  demand  it  is  not 
safe  to  take  a  chance  on  delivery  of  coal  so  the  company 
has  provided  storage  for  at  le;Lst  200,000  tons  of  coal. 

Some  conception  of  the  magnitude  of  tlie  present  system 
is  afforded  by  the  data  in  the  lower  left-hand  corner  of  the 
opposite  page. 

Fifty-eight  main  substations  serve  Chicago.  In  addition 
to  these  are  sixty-seven  transformer-vault  substations  from 
which  large  industrial  consumers  are  ser\ed  directly  from 
the  9,000  and  12,000  volt  lines,  constituting  the  primary 
feeder  system  for  the  city.  There  are  also  nineteen  sub- 
stations owned  and  operated  by  the  street  railways.  Ap- 
proximately 2,500  miles  of  cable  system,  4,800  miles  of 
underground  ainduit  and  8,400  miles  of  overhead  wires 
are  included  in  the  transmission  and  distribution  system. 

The  Commonwealth  Edison  Company's  stations  are  the 
only  public  utility  plants  furnishing  commercial  electric 
service  in  the  city,  and  a  large  portion  of  the  industrial 
plants  in  the  city  depend  on  this  service.  One  thousand  five 
hundred  miles  of  surface  and  elevated  street  railway  (single 
track)   are  supplied  with  their  entire  energ\-  requirements. 


Important  Factors  in  Building  Business 


THE  Commonwealth  Edison  Company  not  only  advo- 
cates but  uses  electric  vehicles.  The  fact  that  more 
than  4,000  electric  vehicles  are  now  being  operated  in 
Chicago  is  due  in  large  measure  to  the 
support  which  the  company  has 
given  the  vehicle,  and  to  the 
facilities  which  are  provid- 
ed for  battery  service. 
Tiie  Common- 
wealth      Edison 


Company  salesrooms  have  been  an  important  feature  of  its 

service  for  years.    Here  everything  electrical  that  can  minister 

to  home  comfort  or  better  service  to  consumers  is  to  be  found. 

Careful  attention  is  given  to  the  industrial 

lighting  problem.      Industrial  heat- 

«»  ing    and    the    possibilities    for 

J^  use    of    electricity    in    the 

^r"'A>  lighter  hours  of   home 

■-■-         life    are    not    neg- 

ected  either. 
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Nearly  500,000  Kilowatts 
in  These  Three  Stations 

THE  Fisk  Street,  Quarry  Street  and  North- 
west stations,  shown  in  the  top,  middle  and 
bottom  views,  are  rated  at  230,000,  84,000 
and  165,000  kw.  respectively.  They  will  shortly 
be  supplemented  by  the  new  Calumet  station,  with 
an  initial  rating  of  60,000  kw.  in  two  units  and  a 
probable  ultimate  rating  of  180,000  kw.  Fisk 
Street  station  was  the  first  all-turbine  station 
placed  in  operation  in  the  United  States.  North- 
west station  is  the  newest  station  in  operation  and 
the  second  largest  in  rating.  Quarry  Street  station 
contains  only  vertical  units 
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Stations  that  Have  Served 
Their  Day 

NOT  one  of  the  old  stations  shown  has  been 
in  operation  for  twelve  to  twenty-seven 
years,  but  comparison  of  these  and  others 
with  the  present  stations  serves  to  indicate  the 
strides  made  in  central-station  engineering.  Adams 
Street  station  (1888-1894),  shown  in  the  upper 
left  hand  corner,  housed  the  first  standby  storage 
battery,  installed  in  1896.  Harrison  Street  station 
(1894-1902),  shown  in  the  center  and  lower 
panel,  was  the  largest  and  most  economical  station 
in  the  United  States  at  the  time.  In  Twent\- 
se\enth  Street  station  (1897-1907)  was  installed 
the  first  rotary  converter  used  for  central- 
station  service.  Market  Street  station  (1887- 
1904)  and  North  Clarlc  Street  station  (1893- 
1909),  shown  in  the  upper  right  hand  c<irner, 
were  other  old  generating  plants. 


Principal  Sources  of  Electric 
Supply  in  Chicago 

NORTHWEST.  Fisk  Street  and  Quany 
Street  stations,  shown  in  the  three  upper 
panels,  are  the  chief  sources  of  electrical 
energy  in  Chicago.  Fisk  Street  station  was 
initially  planned  (1^3)  for  fourteen  5,000  kw. 
vertical  units.  Now  it  has  ten  vertical  12,000 
kw.  turbo-generators,  and  one  each  of  the  follow- 
ing rating  in  horizontal  units:  20.000  kw., 
25,000  kw.,  30,000  kw.  and  35,000  kw.  Quarry 
Street  station,  which  contains  six  vertical  14.000 
kw.  generators,  was  first  put  in  operation  in  1908. 
Northwest  station  was  completed  in  1912  and 
contains  two  vertical  20,000  kw.  generators,  three 
horizontal  30,000  kw,  and  one  horizontal  35,000 
kw.  unit.  The  boiler  room  of  the  Northwest  sta- 
tion, shown  in  the  bottom  panel,  is  typical  of  those 
in  the  other  stations. 


SAMUEL  INSULL 


An  Appreciation 


OR  more  than  40  years  Samuel 
Insull,  president  of  the  Common- 
wealth Edison  Company,  has  been 
an  outstanding  figure  in  the  elec- 
trical industry.  He  became  asso- 
ciated with  Thomas  A.  Edison  in 
this  country  in  March,  1881,  and  was  a  powerful 
influence  in  the  evolving  of  the  Edison  industries 
that  ultimately  became  the  General  Electric 
Company.  He  has  long  been  a  moving  and  guid- 
ing spirit  in  the  activities  of  public  utilities. 

Mr.  Insull  is  not  alone  identified  with  the 
largest  of  all  metropolitan  steam-electric  systems. 
His  ideas  of  organization,  operation  and  develop- 
ment have  been  successfully  applied  and  worked 
out  in  many  smaller  cities  by  public  utilities 
known  as  the  Insull  group.  He  has  been  con- 
cerned in  every  phase  of  central-station  opera- 
tion. He  has  been  a  leader  in  thought  and  action, 
whenever  there  have  come  new  problems  in  the 
industry,  whether  of  management,  policy,  rates 
public  relations.       He  has  been  a  forceful 


or 


advocate  of  mass  production  and  unified  electric 
service  for  distribution  over  wide  areas  and  to 
diversified  uses.  He  has  been  a  stimulator  and 
a  builder  of  plant  efficiency,  service  ideas  and 
operating  morale,  and  the  impulse  of  his  think- 
ing has  been  felt  throughout  the  industry.  With 
a  record  of  achievement  reaching  back  to  the 
verv  birth  of  the  central  station,  Mr.  Insull  stands 
today  as  one  of  our  greatest  leaders  and  inspirers 
of  others  in  advancing  the  great  science,  pro- 
fession and  business  in  which  we  are  engaged. 


Detail:*  of  Mr.  InsulPs  career  are  outlined  on  page  1269 
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A  Bold  Prophecy 

that  Warrants  Interest 

WITHIN  one  year  electron  tubes  will  be  used  for 
rectifying  alternating  current  for  series  street- 
lighting  purposes,  and  in  five  years,  perhaps,  they 
will  be  replacing  the  synchronous  converter,  according 
to  opinions  expressed  by  Dr.  Albert  W.  Hull  before  the 
A.  I.  E.  E.  last  week.  In  ten  years,  he  predicted,  they 
will  be  on  electric  locomotives,  and  twenty  years  will  see 
direct-current  transmission  lines  fed  through  transform- 
ers and  electron  tubes.  This  is  a  rather  bold  prophecy 
considering  the  attempts  which  have  been  made  to  dis- 
place heavy  rotating  equipment  by  static  devices,  but  it 
deserves  attention  and  interest  in  view  of  the  steady 
success  obtained  with  electron  tubes  during  the  past 
few  years.  Today  electron  tubes  perform  many  of  the 
most  important  functions  in  telephone  and  telegraph 
transmission.  During  recent  years,  moreover,  power 
engineers  have  found  electron  tubes  useful  whei-e  large 
current  values  are  not  required,  for  such  purposes  as 
cable  testing  and  smoke  precipitation. 


Credit  Due  to  the  Average-Sized 
Central-Station  Company 

REQUIREMENTS  of  electric  service  in  metropolitan 
.  districts  and  the  proportions  of  development  prob- 
lems connected  with  building  large  transmission  net- 
works have  frequently  overshadowed  the  work  done  in 
the  small  and  average-sized  community.  Nevertheless,  it 
is  the  universal  availability  of  electric  service  to  the 
humble  homes  as  well  as  the  more  luxurious  and  to  the 
small  isolated  factories  as  well  as  the  great  industrial 
institutions  that  has  advanced  the  central-station  in- 
dustry' to  the  commanding  position  it  now  occupies  as  an 
essential  factor  in  our  social  and  business  life.  To  the 
executives  and  the  engineers  in  towns  of  average  size 
who  are  successfully  struggling  with  financial  and  oper- 
ating problems  to  maintain  high  quality  of  service  is 
due  in  some  cases  an  individual  credit  equal  to  if  not 
greater  than  that  deserved  by  those  in  companies  asso- 
ciated with  large  financial  interests  from  which  assist- 
ance can  be  depended  upon  in  the  extension  and 
maintenance  of  physical  properties.  It  takes  a  broad 
vision  and  a  loyalty  to  ideals  of  sei-vice  to  invest  money 
in  small  public  utility  enterprises  with  a  regulated  rate 
of  return  when  there  are  so  many  opportunities  to 
invest  in  enterprises  which  combine  safety  and  specula- 
tive return  on  a  more  attractive  and  an  unregulated 
basis.  With  just  pride  the  electrical  industry  can  boast 
of  the  high  ideals  of  its  executives.  And  to  these  men, 
particularly  those  associated  with  the  average-sized  elec- 
tric utility,  this  issue  of  the  Electrical  World  is 
dedicated.  In  its  columns  are  reflected  their  ideas  and 
their  problems,  a  testimony  of  progress  that  should  be 


an  inspiration  to  the  industry  as  a  whole.  When  it  is 
realized  that  95  per  cent  of  the  5,700  central-station 
companies  of  this  country  operate  stations  rated  under 
10,000  kw.,  the  important  position  of  the  average-sized 
company  in  the  future  development  of  electric  service 
is  revealed. 


The  National  Electric  Light 
Association 

THE  National  Electric  Light  Association,  which  holds 
its  convention  next  week   in   Chicago,   is  not  only 
the  dominant  electrical  association  in  the  country  but 
admittedly  the   most  progressive  and   energetic   public 
utility  association  of  the  world.     Approximately  95  per 
cent  of  the  total  electric  public   utility  output  of  the 
United    States   is    generated   by    its   members,    so   that 
all  of  its  conventions  and  actions  command  attention. 
There  is  no  phase  of  the  electric  light  and  power  busi- 
ness that  is  not  within  its  grasp,  and  yet  the  giant  has 
never  been  known  to  misuse  its  power.    The  association 
has   174   committees  at  work,  the  personnel   of  which 
includes  more   than  a   thousand  experts  who   meet   at 
i-egular  intervals  to  discuss  what  is  best  for  the  busi- 
ness and  to  exchange  knowledge,  experiences  and  ideas. 
Their  deliberations  lead  to  but   one  end — greater  effi- 
ciency in  the  production  and  distribution  of  electricity. 
Freedom  and  frankness,  which  are  lacking  among  other 
gatherings  of  executives  and  engineers,  characterize  the 
meetings,  because,  the  business  not  being  a  competitive 
one,  there  are  no  secrets  to  guard  and  all  contributions 
are  made  for  the  general  good.     The  inevitable  result 
is  progress,  which  manifests   itself   in   improved  prac- 
tices or  machinery  and  in  higher  standards  of  service. 
Therefore,   to  the  National   Electric   Light  Association 
more  than  to  any  other  body  must  ci'edit  be  given  for 
the  almost  universal  use  and  application  of  electricity 
in  this  country.     Other  organizations  may  have   sug- 
gested and  proposed,  others  may  have  even  anticipated 
the  National  Electric  Light  Association  in  certain  direc- 
tions, but  unless  and  until  the  work  received  the  stamp 
of  approval  of  the  National  Electric  Light  Association 
it  was  without  effect.     To  appreciate  what  this  means 
one  has  but  to  compare  the  quantity  of  electricity  pro- 
duced and  used  in  the  United  States  with  that  in  any 
other  country  in  the  world.     Clearly  indicated  also  are 
the  benefits  accruing  to  the  nation  through  the  genius, 
initiative  and  entei-prise  of  private  business.     No  city 
of  itself  can  command  such  an  array  of  expert  talent 
as  is  made  available  to  any  one  company  through  mem- 
bership in  the  National  Electric  Light  Association,  and 
yet  every  city  can  receive  the  benefit  of  the  aggregate 
experience,  knowledge  and  skill  of  these  men.     Chicago 
is  a  typical  example.     It  possesses  some  of  the  largest 
and  most  efficient  steam-electric  generating  stations  in 
the  world,  and  its  service  is  unsurpassed.     So  broad  in 
extent  and  intensive  in  application  is  the  work  of  the 
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Commonwealth  Edison  Company  that  its  total  kilowatt- 
hour  output  exceeds  the  output  of  a  dozen  or  more  of 
the  smaller  states  combined  and  is  not  far  short  of 
the  total  generated  in  England,  Scotland,  Ireland  and 
Wales.  The  genius  and  enterprise  shown  by  Samuel 
Insull  and  reflected  in  the  entire  Commonwealth  organ- 
ization are  typical  of  the  spirit  animating  the  National 
Electric  Light  Association.  Regulated  as  to  service 
and  rates  by  public  utility  commissioners  through- 
out the  country,  the  increased  efficiency  and  economy 
brought  about  as  a  result  of  research,  experiments,  tests 
and  studies  bring  no  direct  financial  rewards  to  electric 
light  and  power  companies  or  their  stockholders  other 
than  the  very  limited  return  allowed  on  the  investment. 
The  work  of  the  National  Electric  Light  Association, 
therefore,  while  it  is  most  indispensable,  essential  and 
vital  to  its  members,  is  largely  a  labor  of  love  in  the 
service  of  the  public,  which  benefits  through  more  and 
better  service  at  minimum  cost.  Animated  by  this 
spirit,  the  association  has  grown  to  its  present  stature. 
The  coming  meeting  at  Chicago,  in  recording  progress 
and  marking  out  future  paths,  will  but  intensify  the 
will  to  serve. 


Useful  Charts  for  Quick  Solution 
of  Short-Line  Problems 

TRANSMISSION  engineers  are  frequently  con- 
fronted with  the  problem  of  estimating  the  cost 
of  conductor  or  of  power  loss  in  transmitting  a  given 
amount  of  power  at  a  known  power  factor  to  a  known 
distance  at  a  given  voltage  between  conductors.  The 
problem  is  more  complex  than  in  any  corresponding 
direct-current  case  because  the  power  factor  of  the  load 
and  the  distance  between  the  line  conductors  enter  the 
problem.  In  all  such  cases  it  is  advantageous  to  be  able 
to  refer,  for  first  approximations,  to  graphic  charts  or 
to  solve  short-line  problems  in  this  manner. 

E.  P.  Peck  presents  this  week  a  set  of  curves  for  each 
of  a  series  of  sizes  of  copper-line  conductor  by  reference 
to  which  a  very  simple  computation  of  the  percentage 
voltage  drop  in  transmission  can  be  estimated  speedily 
to  a  very  fair  degree  of  precision.  These  curves  will  be 
found  very  helpful  by  transmission  engineers  in  practi- 
cal work.  Of  course,  when  careful  estimates  have  to  be 
made  for  long  lines  the  results  arrived  at  by  the  aid  of 
the  curves  must  be  supplemented  by  more  elaborate  and 
accurate  methods. 


Sunspots,  Auroras  and  Disturbances 
in  Communication  Circuits 

THE  recent  auroral  displays  witnessed  in  the  United 
States  were  accompanied,  as  usual,  by  powerful 
electromotive  forces  and  currents  in  telegraph  and  tele- 
phone lines.  Fuses  were  melted  and  a  few  cables  Were 
damaged.  It  is  now  generally  admitted  that  a  violent 
storm  on  the  sun's  surface  is  accompanied  by  a  relatively 
dark  area,  or  sunspot,  which  may  be  many  thousands  of 
kilometers  in  diameter.  Finely  divided  electrified  matter 
is  believed  to  be  projected  outward  from  this  area  at  a 
high  velocity,  like  an  electrified  jet  of  gas.  In  about 
thirty  hours  these  jets  reach  the  earth's  orbit.  If  they 
are  so  directed  as  to  hit  the  earth,  the  electrified  sub- 
stance, penetrating  into  the  atmosphere,  becomes  ar- 
rested and  entangled  therewith  at  an  elevation  of  say 
100  km.  above  the  earth's  surface.  Electrical  disturb- 
ances in  this  layer  set  up  corresponding  electric  and 
magnetic    disturbances    on    the    earth's    surface.      The 


aurora  is  the  rarefied  gaseous  discharge  visible  in  the 
upper  atmosphei-e,  and,  as  Elihu  Thomson  has  pointed 
out,  usually  consists  in  our  latitudes  of  a  set  of  parallel 
streamers,  nearly  vertical.  The  terrestrial  disturbances 
are  those  which  are  set  up  by  electric  and  magnetic  in- 
duction at  the  bottom  of  the  atmosphere.  They  fluctu- 
ate in  magnitude  and  in  sign,  in  general  conformity 
with  the  fluctuations  in  the  streamer  discharges  of  the 
upper  air. 


The  Progress  of  Ornamental 
Lighting 

FOR  a  few  years  past  we  have  had  little  increase 
in  street  lighting,  either  ornamental  or  otherwise, 
on  account  of  war  conditions.  There  have  been  plenty 
of  street  lamps  installed,  but  they  have  been  the  result 
of  necessity  and  not  a  part  of  the  orderly  progress  of  the 
art.  A  paper  on  another  page  by  Arthur  J.  Sweet,  well 
known  for  his  activity  in  modern  street  lighting,  gives 
a  conspective  view  of  the  situation  as  it  now  exists  with 
the  war  conditions  alleviated.  Of  late  there  has  been  a 
realization  that  the  costs  of  labor  and  material  are  on 
the  down  grade,  and  although  far  from  pre-war  levels, 
have  reached  the  point  where  there  is  encouragement 
toward  construction.  It  is  therefore  to  be  expected  that 
.street  lighting  in  the  next  year  or  two  will  take  on  a 
new  activity,  particularly  in  its  ornamental  phase. 
Strictly  utilitarian  equipment  also  will  naturally  in- 
crease, but  the  community  nowadays  tends  to  demand 
something  in  the  line  of  fixtures  and  equipment  a  little 
better  looking  than  would  be  the  mere  product  of  neces- 
sity. Just  now  the  concrete  posts  are  competing  with 
cast  iron  for  attention.  Just  which  will  possess  the  pub- 
lic favor  a  few  years  from  now  is,  to  say  the  least,  a 
little  uncertain.  The  concrete  posts  have  worked  well  on 
the  whole  and  their  use  should  spread.  Against  them 
there  is  the  present  lessened  cost  of  the  iron  posts  and 
in  particular  the  heavier  appearance  of  the  concrete 
structure. 

One  change  on  which  the  public  is  to  be  congratulated 
is  the  abandonment  of  the  particularly  inartistic  and 
inefficient  cluster  type  globes.  They  are  never  econom- 
ical and  look  well  only  in  the  rare  cases  where  they  are 
skillfully  designed  and  in  surroundings  which  harmonize 
with  their  structure.  The  present  tendency  is  toward 
single  lamps  with  prismatic  reflectors,  these  greatly  im- 
proving the  distribution  of  light.  With  this  better  dis- 
tribution there  has  been  a  very  definite  movement  toward 
greater  mounting  heights.  The  early  ornamental  prac- 
tice was  abominable  in  the  proportion  of  glare  to  illumi- 
nation, a  defect  due  to  bringing  powerful  lights,  sup- 
posed to  give  a  brilliant  effect,  down  close  to  the  eyes 
of  the  passersby.  The  higher  post  gives  vastly  better 
distribution  and  in  city  lighting  gives  also  a  better 
illumination  of  the  fagades  of  buildings  and  a  more 
brilliant  appearance  to  the  street  as  a  whole. 

With  these  improvements  have  come  a  spacing  better 
proportioned  to  the  requirements  of  the  situation  and  to 
the  increase  in  intensity.  Mr.  Sweet  holds  with  most 
well-informed  illuminating  engineers  that  the  intensity 
should  be  pushed  high  for  the  main  thoroughfares,  up 
to  a  quarter  or  a  half  foot-candle  in  fact,  with  propor- 
tionate decrease  in  less  important  situations.  As  re- 
gards the  illuminants  proper,  Mr.  Sweet  bears  in  mind 
particularly  the  powerful  incandescent  lamps  and  ex- 
presses himself  strongly  in  favor  of  the  constant-current 
regulator  with  a  film  cut-out  socket.  There  is  consider- 
able difference  of  opinion  as  to  whether  it  is  better  to 
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use  this  straight  system  or  one  with  compensators  and 
somewhat  higher  current  at  the  lamps.  Practice  is 
split  at  this  point,  but  with  many  installations  of  each 
kind  in  use  it  should  not  be  difficult  presently  to  accu- 
mulate a  stock  of  experience  which  will  give  a  definite 
basis  for  decision  between  the  two  methods. 


The  Electrical  Industry 
Suffers  Loss 

BY  THE  death  of  Dr.  Rosa  and  Franklin  K.   Lane 
the  electrical  industrj-  has  lost  two  stanch  friends. 
As  a  physicist  Dr.  Rosa  did  very  excellent  and  brilliant 
work,  which  was  recognized  internationally  and  which 
added  luster  to  his  name  as  well  as  to  the  annals  of  the 
Bureau  of  Standards.    As  a  sociologist  his  work  was  not 
so  productive  of  results,  and  it  was  always  a  moot  ques- 
tion whether  as  a  sociologist  Dr.  Rosa  was  ever  so  happy 
or  so  famous  as  he  was  as  a  physicist.    He  was  a  pains- 
taking and  conscientious  worker,  however,  animated  by 
the  highest  motives,  and  the  electrical  industiy  mourns 
his  loss.    Of  Franklin  K.  Lane  too  much  in  admiration 
and  praise  cannot  be  said.    As  Secretary  of  the  Depart- 
ment of  the  Interior  he  was  indefatigable  in  awakening 
the  American  people  to  a  realization  of  the  tremendous 
value  of  the  nation's  natural  resources  and  to  the  neces- 
sity of  their  development.     He  was  the  father  of  the 
idea  of  the  Federal  Power  Commission,  and  his  consist- 
ent stand  for  and  vigorous  advocacy  of  a  water-power 
bill  fair  alike  in  its  provisions  to  the  investor  and  to  the 
public  was  characteristic  of  the  man.    But  the  electrical 
industry  was  not  alone  in  its  warm  affection  for  Mr. 
Lane.     He  endeared  himself  to  all  classes  by  his  broad 
humanity  and  unalloyed  Americanism,  and  his  death  at 
a    comparatively    early    period    of    life    is    a    national 
calamity. 


The  problems  involved  in  the  handling  of  these  prop- 
erties are  becoming  of  increasing  importance,  particu- 
larly in  the  area  lying  between  the  Allegany  and  Rocky 
Mountains,  where  there  is  a  great  deal  of  territory 
that  until  now  has  gone  without  electric  service  or  at 
best  limped  along  on  night  service.  The  education  of 
the  consuming  public  to  the  advantages  of  electric  serv- 
ice is  bringing  the  small  central-station  company  to  a 
crisis  that  has  been  intensified  on  one  hand  by  the  de- 
mands for  better  service  and  on  the  other  by  the  in- 
creased labor  and  material  costs.  Many  of  the  small 
stations  have  reached  a  point  where  the  service  de- 
manded of  them  cannot  be  given  at  a  price  that  the  pub- 
lic can  pay  because  they  have  not  and  cannot  afford  the 
plant  facilities  necessary.  The  answer  lies  in  an  in- 
creased tying  up  of  properties  to  central  sources  of 
power  and  in  such  a  pooling  of  community  ability  to  pay 
as  will  permit  service  facilities  that  no  one  community 
can  afford. 

Much  of  our  previous  engineering  has  dealt  ^vith 
service  where  the  element  of  cost  has  been  a  smaller 
factor  than  the  question  of  the  best  methods  of  obtain- 
ing specific  results.  The  engineer  is  now  facing  the 
problem  of  better  service  to  the  rural  districts,  the 
small  community  and  the  small  industry.  His  problem 
is  not  one  of  pui-e  engineering,  but  one  of  commercial 
engineering  in  the  strictest  sense  of  the  word,  and  its 
dual  nature  will  force  the  development  of  a  far  higher 
type  of  engineering  and  managerial  ability  than  we 
have  hitherto  known. 


Some  Lessons  in  Middle  West 
Utilities  Development 

THE  system  of  the  Middle  West  Utilities  Company 
affords  an  interesting  opportunity  to  study  the 
effects  of  grouping  properties  under  a  single  control. 
The  properties  are  scattered,  and  while  there  are  fair- 
sized  cities  and  rich  industrial  districts  in  the  territorj', 
a  large  poi-tion  of  the  service  is  in  small  and  scattered 
communities.  Plants  on  the  original  properties  were 
small  and  inefficient,  and  service  was  of  the  same  order 
as  the  plants. 

Two  things  stand  out  on  a  first  analysis  of  the  data 
presented  elsewhere  in  this  issue  on  the  operation  of 
this  successful  company.  The  first  is  that  more  old 
plants  have  been  abandoned  since  the  consolidation  was 
begun  in  1912  than  are  now  operating  either  on  a  con- 
stant or  an  emergency  basis.  Closely  related  to  this 
development  is  the  reduction  of  the  average  coal  used 
per  kilowatt-hour  from  8.9  lb.  in  1915  to  4.98  lb.  in 
1920.  These  two  physical  facts  are  tangible  evidences 
of  improvements  of  which  the  giving  of  service  for  the 
full  twenty-four  hours  of  the  day  as  a  result  of  inter- 
connection and  the  increase  in  operating  efficiency  are 
also  forceful  proofs.  These  things  are  seldom  brought 
effectively  to  public  attention.  They  are  naturally  fol- 
lowed by  the  less  tangible  improvements,  such  as  better 
commercial  service,  increased  opportunity  to  utilize 
electrical  energy  and  other  evidences  of  progress,  that 
bring  the  small  community  service  to  a  par,  compara- 
tively, with  city  service. 


Unusual  Method  for  Collecting  ^ 

Bills  in  Rural  Communities 

A  BRIEF  article  by  B.  W.  Little  in  the  current  issue 
gives  an  account  of  how  one  rural  electric  system 
met  the  difficult  problem  of  efficient  collections  in  a 
scattered  territory.  The  plant  in  question  is  in  South 
Carolina  and  operates  its  distribution  system  in  three 
towTis  and  the  intervening  country.  The  first  method 
tried  was  appointing  a  local  merchant  in  each  town 
as  cashier.  This  plan  had  to  be  abandoned  on  account 
of  the  difficulty  met  in  tracing  errors  to  their  source. 
Local  collectors  wei-e  the  next  resort,  but  experience 
soon  showed  that  as  a  rule  they  went  after  only  the 
customers  whose  accounts  were  most  easy  to  collect  and 
somebody  from  the  office  had  to  follow  them  up.  Next  a 
bank  or  other  local  representative  in  each  region  was 
charged  with  the  task  of  having  all  bills  on  file  and  of 
mailing  cards  to  each  customer  giving  the  amount  of 
the  bill  and  designating  the  place  whei-e  it  should  be 
paid.  This  plan,  like  the  others,  failed  to  prevent  an 
exasperating  number  of  errors. 

Finally,  the  somewhat  radical  scheme  was  inaugu- 
rated of  encouraging  the  pajTnent  of  bills  by  check  and 
sending  out  a  combination  form  comprising  the  bill  and 
a  blank  check.  Experience  has  shown  that  the  method 
leads  straight  to  the  desired  end.  When  it  was  first 
tried  occasional  visits  had  to  be  made  to  customers 
who  failed  to  comprehend  the  advantages  of  making  a 
bank  deposit  at  least  sufficient  to  cover  their  electric 
bills.  Eventual  results  have  been  very  gratifying,  and 
although  a  few  customers  prefer  to  send  money,  the 
return  envelope  is  sufficiently  stout  to  permit  this  to  be 
done  at  their  risk.  Perhaps  the  plan  of  paying  by  check 
would  not  work  out  well  in  all  communities,  but  in  this 
steady-going  and  conservative  Southern  territorj'  it 
seems  to  answer  admirably. 
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Inefficient  Stations  Have  Been  Sup- 
planted by  Such  as  These 

GROUPhMG  the  service  to  500  communities  under 
a  single  management  has  permitted  shutting 
down  or  placing  on  reserve  many  obsolete  stations. 
A  few  stations  which  have  supplanted  older  ones  in 
the  territory  served  by  the  Middle  West  Utilities 
Company  are  shown.  A  is  the  Boelus  (Neb.)  sta- 
tion of  the  Central  Power  Company.  B  is  the 
Prairie  du  Sac  (Wis.)  station  of  the  Wisconsin 
Ri\er  Pow-er  Company.  C  is  the  generator  hall  of 
the  Williams  plant  of  the  Southern  Indiana  Power 
Company.  D  and  E  are  steam-generating  stations 
at  Pocket,  Va.,  and  Muddy,  111.,  respectively.  F  is 
the  Southern  Wisconsin  Power  Company's  Kilbourn 
plant. 
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Improved  Service  to  500  Coniiiiunities 

Physical  Features  of  Middle  West  Utilities  Properties  that  Under  Leadership 
of  Martin  J.  InsuU,  President  of  the  N.  E.  L.  A.,  Have  Bettered  Service 
by    Eliminating    Inefficient  Plants  —  Service  Furnished  in  Fifteen  States 


THE  task  of  operating  all  classes  of  public  util- 
ities in  more  than  500  communities  in  fifteen 
states  involves  an  array  of  financing,  operating 
and  commercial  problems  that  fascinate  the 
true  central-station  oi>erator.  The  supply  of  service 
under  such  conditions  and  the  honor  of  contributing  to 
the  comfort  of  humanity  in  all  walks  of  life  can  be  justly 
claimed  by  the  Middle  West  Utilities  Company.  Its  power 
is  depended  on  in  Texas  and  Oklahoma  for  operating  cot- 
ton gins  and  in  New  England  for  cotton  spindles.  In  the 
Middle  West,  South  and  Southwest  coal  is  mined  by  the 
aid  of  its  power,  and  in  the  upper  peninsula  of  Michigan 
the  mining  of  iron  ore  is  dependent  on  its  power  supply. 
The  overflow  lands  along  the  Illinois  River  are  reclaimed 
and  the  thirsty  soil  of  the  Platte  Valley  is  irrigated  by 
pumps  whose  source  of  power  is  the  plants  of  the  Middle 
West  Utilities  constituent  properties.  The  building 
stone  of  Indiana  and  the  lumber  of  many  states  use 
its  power  as  they  pass  into  industrial  service.  The 
grain  of  the  great  corn  and  wheat  belts,  the  oil  of  the 
mid-continent  fields  and  the  farms  of  the  great  Wiscon- 
sin dairy  country  all  have  their  claim  upon  the  activities 
of  this  company. 

In  addition,  every  imaginable  type  of  factory  depends 
upon  the  ability  of  the  Middle  West  organization  to 
maintain  its  service.     People  are  carried  to  and  from 


work,  aid  is  given  in  maintaining  evening  amusements, 
the  merchants'  display  of  wares  is  facilitated,  the 
.streets,  the  home  and  the  office  are  lighted,  food  is 
cooked,  and  the  thousand  and  one  labor-saving  devices 
that  have  accomplished  so  much  in  making  life  worth 
living  are  made  possible  by  the  activities  of  this  exten- 
sive organization. 

The  spread  of  operations  is  clearly  shown  in  the 
nineteen  groups  ( below)  that  compose  the  principal 
subsidiary  companies.  An  important  feature  of  the 
physical  characteristics  of  the  system  is  the  manner 
in  which  the  small  cities  and  towns  form  compact 
groups.  The  groups  have  been  acquired  and  developed 
with  special  regard  to  the  sources  of  power  that  could 
serve  a  given  district  and  the  industrial  requirements 
that  would  utilize  these  power  sources.  The  organi- 
zation has  been  so  well  worked  out  that  the  electrical 
energy  from  which  60  per  cent  of  the  company's  revenue 
is  derived  finds  its  chief  market  in  the  compact  groups 
of  small  cities  and  towns  just  referred  to.  Where 
water  power  is  available  and  fuel  resources  are  distant 
water  power  is  chiefly  used.  Where  no  water  power  is 
available  the  generating  plants  are  built  at  or  near 
the  fuel  supply.  In  Kentucky  and  Virginia  and  the 
Middle  West  steam  plants  are  situated  at  the  mine 
mouth,  while  in  the  Oklahoma  and  Texas  groups  the 


1  Illinois  Nortliein   I'tilities    Co. 

2  McHemy  County  Light  &  Power  Co. 

3  Central    Illinois   Public    Service    Co. 
i   Central    Power    Co. 

5  Missoui-i    Gas  &  Electric  Semce  Co. 

6  Public   Service  Co.  of  Oklahoma 

7  Chicasha  Gas  &  Electric  Co. 
S  Nebraska  City  Utilities  Co. 
9  Interstate    Public   Service   Co. 

Indianapolis    and    Louisville    Trac 
tion   Railway  Co. 

10  Central    Indiana   Properties 

Southern    Indiana    Power    Co. 
Central   Indiana  Llghtiiig   Co. 

1 1  New    .\lbany   Properties 

Cnited    Gas    &    Etotric    Co. 
New  Albany  Water  Works 
New  Albany  Street  Railroad  Co 
Louisville    &    Northern    Railway 

&   Lightiiig    Co. 
Louisville    &    Southern    Indiana 

Traction  Co. 

12  Kentucky   Utilities    Co. 

13  Electric    Transmission    Co.    of 
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plants  are  designed  to  use  oil  or  gas,  either  of  which 
is  produced  on  the  spot. 

Approximately  3,900  miles  (16,300  km.)  of  transmis- 
sion line  of  varying  voltages  tie  in  the  towns  of  the 
various  groups  with  their  generating  stations  and  sub- 
stations and  with  each  other.  Table  I  gives  the  com- 
munities served,  the  various  classes  of  service  and  the 
estimated  population  reached.  The  principal  groups  of 
properties  and  the  territories  which  they  serve  are  as 
follows : 

Twelve  Plants  Have  Supplanted  Eighty-Eight 
Insufficient  Ones  in  Illinois 

Virtually  the  entire  State  of  Illinois,  with  its  varied 
industries  springing  from  agriculture,  coal  mines  and 
oil  wells  and  the  industrial  plants  that  cluster  around 
fuel  sources,  forms  the  scene  of  operations  of  one 
subsidiary — the  Central  Illinois  Public  Service  Com- 
pany. Two  principal  offices,  Springfield  and  Mattoon, 
handle  the  entire  operation  of  this  pi-operty,  which  is 
divided  into  four  main  units  with  headquarters  at 
Mattoon,  Marion,  Beardstown  and  Oilman. 

Twenty-nine  towns  in  the  rich  agricultural  districts 
of  northeastern  Illinois  are  served  chiefly  fi'om  the  sta- 
tion at  Watseka,  while  standby  plants  are  maintained 
at  Paxton  and  Hoopeston.  A  transmission  line  from 
Fairbury  to  Pontiac  connects  the  division  with  the  Pub- 
lic Service  Company  of  Northern  Illinois,  from  which 
power  is  purchased.  A  transmission  line  from  Sheldon 
east  also  ties  into  the  transmission  lines  of  the  Inter- 
state Public  Service  Company. 

In  the  east  central  portion  of  the  state  are  com- 
munities that  include  a  larger  number  of  electric, 
gas  and  heating  customers  than  any  of  the  others. 
These  obtain  power  largely  from  the  steam  plant  at 
Kincaid.  Power  is  also  purchased  from  the  Terre 
Haute,  Indianapolis  &  Eastern  Traction  Company  at 
Paris  and  from  the  Indiana  Power  &  Water  Company 
at  Vincennes.  Standby  steam  plants  are  maintained 
at  Mattoon,  Tuscola,  Charleston,  Paris,  Effingham, 
Olney  and   Lawrenceville. 

The  most  productive  oil  fields  in  the  state  are  in 
the  vicinity  of  Lawrenceville  and  Robinson.  There 
are  approximately  8,000  producing  wells,  requiring  an 
average  of  3  hp.  each  to  operate.  Only  a  small  portion 
are  operated  by  electric  power,  but  the  number  is 
rapidly  increasing.  The  company  transmission  lines 
extend  through  the  most  productive  part  of  the  oil 
territory  and  are  the  logical  source  of  power  for  future 
developments.  Power  is  furnished  to  two  oil  refineries 
in  Lawrenceville  and  one  in  Robinson.  Railroad  shops, 
coal  mines  and  other  industries  grouped  in  this  divi- 
sion draw  on  the  lines  of  the  company  as  a  source  of 
power. 

The  wealthy  agricultural  section  in  the  west  central 
part  of  the  state  depends  chiefly  on  the  Kincaid  steam 
plant  and  the  great  hydro-electric  plant  at  Keokuk,  from 
which  purchased  power  is  available,  although  standby 
steam  plants  are  maintained  at  Havana,  Beardstown, 
Virden  and  Jerseyville.  Sixty-three  communities  are 
served.  Agriculture  is  the  dominant  industry,  although 
there  are  coal  mines  near  Auburn,  Thayer  and  Girard. 
Macomb,  White  Hall  and  Colchester  boast  of  large  clay- 
working  plants,  and  Havana,  Bushnell,  Beardstown, 
Pittsfield  and  Jerseyville  have  good-sized  manufactur- 
ing plants.  Railroad  shops  exist  at  Roodhouse  and 
Beardstown.     Grain  elevators  are  a  substantial  source 


of  power  demand  in  this  division.  This  division  also 
furnishes  power  to  central  pumping  stations  for  the 
drainage  of  about  60,000  acres  flooded  by  the  construc- 
tion of  the  Chicago  Drainage  Canal. 

The  richest  coal  deposits  in  Illinois  lie  in  the  southern 
portion  of  the  state.  Many  of  the  mines  and  twenty-two 
communities  in  the  heart  of  that  region  obtain  electric 
power  principally  from  the  company's  steam  station 
at  Muddy.  This  is  the  largest  steam  station  on  the 
entire  properties  of  the  Middle  West  Utilities  Com- 
pany and  is  located  about  3  miles  (4.8  km.)  south  of 
Harrisburg.  The  generating  plant  operated  at  Mounds 
in  connection  with  an  ice  plant  having  a  capacity  of 
200  tons  a  day  that  furnishes  nearly  its  entire  output 
to  the  Illinois  Central  Railroad  for  icing  refrigerator 
cars  is  also  an  important  source  of  supply.  Standby 
plants  are  maintained  at  Carbondale  and  Anna. 

Sixty  per  cent  of  the  coal  output  of  the  state  is 
from  mines  in  the  vicinity  of  the  company's  lines.  Of 
the  total  mining  load  20  per  cent  is  carried  on  the 
company's  lines.  The  majority  of  the  new  mines  pur- 
chase their  entire  power  requirements,  and  the  older 
mines  are  gradually  changing  over  by  installing  motor- 
generator  plants  to  furnish  all  their  power  or  assist 
their  own  small  direct-current  plants.  Power  demands 
from  oil  wells,  railway  terminals,  clay-working  plants, 
canning  factories  and  grain  elevators  help  to  diversify 
demands  and  prevent  violent  fluctuations.  The  most 
striking  example  of  the  effect  of  this  diversity  lies  in 
the  demand  for  drainage  pumping  power  in  the  spring 
and  summer  months  when  the  coal-mine  demand  is  light- 
est, while  during  the  remaining  months  the  drainage 
power  demand  is  light,  with  a  heavy  demand  from  the 
coal  mines. 

The  dairy  and  corn  belt  in  the  northwestern  section 
of  Illinois  is  served  by  the  Illinois  Northern  Utilities 
Company,  sixteen  counties  being  included  in  its  terri- 
tory. The  principal  steam  generating  plant  is  the  one 
at  Dixon,  and  there  are  hydro-electric  plants  on  the 
Rock  River,  at  the  government  dam  at  Sterling  and  at 
Oregon,  also  at  Dixon  and  on  the  Pecatonica  River  at 
Freeport.  Other  plants  are  maintained  at  Geneseo  and 
Belvidere,  the  latter  a  standby  plant,  while  power  is 
purchased  at  Aledo  from  the  People's  Power  Company, 
at  Belvidere  and  Mendota  from  the  Public  Service  Com- 
pany of  Northern  Illinois,  at  Fulton  from  the  Clinton 
Gas  &  Electric  Company,  and  at  Sterling  from  the  Dil- 
lon Mills,  a  local  industrial  establishment.  Rural  service 
is  a  feature  of  the  company  activities,  and  manufac- 
turing activities  lend  diversity  to  the  demand. 

The  maps  best  tell  the  story  of  transmission  volt- 
ages for  the  Illinois  groups,  33  kv.  predominating, 
though  8  kv.  and  16  kv.  are  much  used  on  the  proper- 
ties in  the  central  part  of  the  state  and  13  kv.  is  used 
quite  extensively  on  the  northern  Illinois  group. 

Hydro-Electric  Supply  Predominates  on 
Wisconsin  Properties 

The  Wisconsin  properties  are  grouped  under  the 
Northwest  Utilities  Company,  a  holding  corporation, 
and  the  Southern  Wisconsin  Electric  Company.  The 
latter  centers  around  Lake  Geneva,  one  of  the  noted 
summer  resorts  of  the  Middle  West,  and  serves  a  ter- 
ritory in  southern  Wisconsin  and  northern  Illinois  rich 
in  its  farming  and  dairy  resources. 

The  Northwest  Utilities  properties  are  in  territory 
known  for  its  agricultural  and  dairy  products  and  also 
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fortunate  in  the  possession  of  zinc,  iron  ore  and  granite 
resources.  Hydro-electric  power  supply  predominates, 
the  Wisconsin  River  Power  Company's  Prairie  du  Sac 
plant  on  the  Wisconsin  River  and  that  of  the  Southern 
Wisconsin  Power  Company  at  Kilbourn  being  the  main 
plants.  The  Prairie  du  Sac  plant  is  the  largest  hydro- 
electric plant  among  the  Middle  West  Utilities  Company 
properties  as  well  as  the  largest  generating  plant. 
Part  of  the  generation  at  the  Prairie  du  Sac  plant  is 
25-cycle,  a  frequency-changer  station  at  Portage  tying 
the  25-cycle  and  60-cycle  systems  together.  Generating 
plants  are  maintained  at  Beaver  Dam,  Neshkora,  Berlin, 
Kingston  and  Mineral  Point,  all  except  Neshkora  being 


standby  plants.  Power  is  purchased  from  the  Interstate 
Light  &  Power  Company  for  the  Mineral  Point  group, 
and  also  at  Baraboo  from  the  city.  Other  purchased 
power  is  on  an  intercompany  basis  to  get  the  benefit 
from  the  two  large  hydro-electric  stations.  Whole- 
saling of  energy  to  central  stations  in  the  territory 
is  a  feature  of  the  business  of  the  group,  the  utilities 
at  Madison  and  Milwaukee  being  among  the  customers. 
The  Wisconsin  group  also  has  a  higher  transmission 
voltage  than  any  other  of  the  groups. 

The  Indiana  properties  fall  into  one  large  and  three 
small  groups  operated  by  the  Southern  Indiana  Power 
Company  and  the  Interstate  Public  Service  Company. 


THE  MIDDLE  WEST  GROUP  OF  PROPERTIES  ARE  MOST  HIGHLY  DEVELOPED   FROM    AN    INTERCONNECTION   VIEWPOINT 


1214 


ELECTRICAL     WORLD 


Vol.  77.  No.  22 


What  Happened  When  Small  Properties  Were  Grouped  Under 

a  Single  Management 


The  number  of  abandoned  stations  in  the  Middle 
West  Utilities  Company's  system  is  nearly  50  per  cent 
greater  than  the  number  of  present  operating  and 
standby  stations  and  more  than  twice  as  great  as  the 
number  of  stations  in  continuous  operation. 

Of  270  stations  (including  past  and  present)  156 
which  were  inefficient  and  inadequate  have  disap- 
peared and  only  the  better  class  remain.  This  change 
not  only  has  brought  about  improved  service  but  it  also 


means  longer  hours  of  service  to  communities  that  could 
not  support  twenty-four-hour  service  except  througli 
interconnection  with  other  properties.  The  operatinij 
stations  represent  in  general  the  best  that  the  territory 
contains  and  an  average  level  of  efficiency  that  is  well 
above  that  which  can  be  attained  without  interconnec- 
tion through  the  maintenance  of  numerous  small  plants. 
This  tabulation  does  not  include  the  stations  shut  down, 
for  which  see  Table  II. 


T.\BLE  I— OPER.\TING  AND  STANDBY  STATIONS  OF  THE  MIDDLE  WEST  SUBSIDIARIES,  AND  OPPORTUNITIES 

FOR  PURCHASING  POWER 
(Figures  in  boldface  type  indicate  hydro-electric  rating) 


■ Rating  (kw) . 


I.rca  ion  of  St 

Central  Illinoi 
He    Service 
pany: 

Anna 

Htion 

s  Pub- 
Conn - 

1^- 

'^S 
=  •/: 

7. 

480 
230 
900 

■456 
500 

Charleston .... 
Beardstown . . . 
Christopher . . . 
Carbondale.  .  . 

1,875 

Fairburv- 

Hulls..'. 

1.500 
7,500 

367 
750 
175 

725 
1.58i 

Hoopeston. . .. 
Jersey\ille. . . . 

Keokuk 

Kincaid 

6,666 

2.566 

I.auTenceville. 
I.awrenceville. 
Mattoon 

1.566 

Mounds 

Alounds 

675 

'225 

15,000 

■435 
650 

Olney 

Paris 

Paris 

600 

Paxton 

450 
400 

■556 
240 

Robinson 

Roseville 

St.  Elmo 

Tuscola . " 

Virden 

"75 

"■75 

Watseka 

1.750 

Illinois 
Utilities  ( 

NIorthern 
ompany: 

.\lpdo 

Belvidere 440 

Belvidere 

Dixon 6.000     

Dixon  (hydro) 300      

Frceport  ( hydro) 400     

Freeport 1.375 

Fulton 

Geneseo 250      

Mendota 

f)regon 600      

Sterling  (hydro) 1,500     

Sterling 300 

Sterling  (hydro) 200     

Sterling 

Northwest  V  till  ties 
Sub  sidiaries- 
Southern  Wiscon- 
sin Power  Com- 
pany: 

Kilbourn  (hydro) 6,000 

Wisconsin  River 
Power  Company: 

Prairie  du  Sac  (hydro) 25,500     

Wisconsin  Power. 
Light  &  Heat  Co.: 

Baraboo 

Beaver  Dam 350 

Xcshkora  (hydro) 225     .      . 

Berlin 1.780 

Kingston 10 


Mineral  Point  Pub- 
lic Service  Com- 
pany: 

Mineral  Point 

Mineral  Point 


3.000 


500 
900 


100 
'600 


300 


237 


4.500 


• Rating  (kw.)- 


Looation  of  Station 

Northern  Wisconsin 
Electric  Company — 
McHenry    County 
Light    &     Power 
Company: 

Lake   Geneva   and    Dele- 


2  « 


Interstate    Public 
Service  Company; 

100 

Aurora      

475 

Campbetlsburg 

50 

no 

Corydon 

Crown  Point 

Crown  Point 
Columbus.  . 
Fowler 

'246 

1.250 

465 

400 

Indianapolis 

Lebanon 

800 

Monticello  (hydro) . 

400 

1.125 

New  Castle 

New  Albany 

New   Albany   and 
sonville 

jefler- 

1.060 

550 

Shelby\-ille 

1.225 

Southern     Indiana 
Power  Company: 

Williams  (part  hydro).  . 


Kentucky   Utilities 
Company: 

Central  City 

Cynthiana 

Elizabethtown 

Franklin 

Glasgow. 

Greenville 

Mount  Sterhng 

Mount  Sterling 

Morganheld 

Richmond 

Shelb>'\'ille 

Somerset 

Varilla 

Versailles 

Winchester  (gas  engine) 


4.000 
4,000 


130 
390 
250 
260 
287 


1.000 


600 


450 


3,500 
600 


7.850 


-Rating  (kw.)- 


Looation  of  Station 

Chickasha    Gas    & 
Electric  Company 

Chickasha  (.hydro) 

Chickasha. .  .* 


.S  o         >.o 
S-/3         a  T. 


American  Public 
Service  Subsidia- 
ries: 

Abilene 

Abilene,  new  station 

Baird 

Cisco 

Fort  Towson 

Henryetta 

Hugo 

Longview  (Diesel  engine) . 

Marshall 

Okmulgee 

Stamford 

Tulsa 


975 
955 


875 
2,000 


550 

75 

1,500 

1.035 


1.405 
1,700 


Missouri  Gas  &  Elec- 
tric Service  Com- 
pany: 

Lexington 

Liberty 

Liberty 

Marshall 

Richmond 


10.000 


650 


Central  Power  Com- 
pany: 

,   Boelus  (hydro) 2,000 

I   Kearne>-  (part  hydro) . .  |       |jj 

I   Grand  Island 2,250 


105 
200 


300 
275 
450 
950 
3,000 


450 


Nebraska  City  Util- 
ities Company: 

Nebraska  City 


300 


Electric  Transmis- 
sion Company: 

Pocket 6,000 

Kentucky    Light    & 
Power  Company: 

Fulton 255 

Hickman 225 

Princeton 405 


Public  .Service  Com- 
pany of  Oklahoma: 

.\toka 1,000 

Broken  .\rrow 

Guthrie 

Guthrie 

Nowata  (gas  engine) 475 

Tulsa 6.000 

Vinita 975 


205     

712     ..      . 
500 


Twin  State  Gas  & 
Electric  Company; 

Brattleboro  (hydro) 

Brattleboro 

Bennington  (hydro) 

Bennington 

Berlin 

Dover 

Dover 

Farmington  (part  hydro)  . 
Hoosick  Falls  (hydro)  . . .  . 

Milton  Mills  (hydro) 

St.  Johnsbury 

St.  Johnsbury  (hydro) 

St.  Johnsbury  (hydro) . . . . 
St.  Johnsburj'  (hydro)..  .  . 
St.  John.sbury  (hydro).. .  . 
St.  Johnsbury  (hydro)..  .  . 
St.  John.'.bury  (part  hy-  i 
dro) t 

Berwick  &  .Salmon 
Falls  Electric  Com- 
pany: 

South  Berwick  (hydro) .  .  . 

Michigan  Gas  & 
Electric  Company: 

Constantine  (hydro) 

Constantine 

Isbpeming 

Ishpeming 

Three  Rivers  (hydro) 


850 


700 
.'466 


1,850 
2,250 


75 
500 
250 


875 
200 
400 
100 
240 
187 
625 


1,200 

1  950 

1,766 
126 


X 


190 


200 


562 
250 


462 


525 
2.256 


175 


2,000 


300 


2,000 
666 
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The  larger  group,  consisting  of  the  Interstate  Public 
Service  properties,  lying  mainly  between  Indianapolis 
and  Louisville,  Ky.,  and  connected  with  the  Southern 
Indiana  Power  Company's  lines  by  a  33-kv.  transmis- 
sion line  between  Seymour  and  Bedford,  furnishes 
power  to  the  limestone  quarries,  coal  mines  and  indus- 
trial plants  between  Indianapolis  and  Louisville  and  is 
largely  concerned  with  the  operation  of  the  successful 
interurban  railway  between  Indianapolis  and  Louisville. 
Power  is  furnished  this  group  from  the  combined  hydro- 
electric and  steam  plant  at  Williams  and  the  steam 
plants  at  Shelbyville,  New  Castle,  Campellsburg  and 
Corydon.  Transmission  lines  on  these  properties  are 
mainly  33  kv.  The  line  between  Indianapolis  and 
Louisville  has  only  recently  been  reconstructed  and 
raised  to  this  voltage. 

Power  is  purchased  from  the  Louisville  Gas  &  Elec- 
tric Company,  the  Merchants'  Light,  Heat  &  Power 
Company  at  Indianapolis  and  from  the  Cincinnati 
Traction  Company  at  Cincinnati  for  the  small  group  of 
properties  around  Aurora  and  Rising  Sun. 

Two  of  the  smaller  groups  are  in  northwestern 
Indiana,  one  covering  Lowell  and  Crown  Point,  the 
Gretna  Green  of  the  Chicago  territory.  Power  is  pur- 
chased from  the  Calumet  Electric  Company,  and  a  stand- 
by steam  plant  is  maintained  at  Crown  Point. 

The  larger  of  the  two  groups  is  served  mainly  from 
the  hydro-electric  plant  at  Monticello  and  also  through 
the  connection  with  the  Central  Illinois  Public  Service 
Company;  33-kv.  transmission  rules  in  this  group. 

Coal  Mines  of  Kentucky  and  Virginia  Are 
Large  Power  Users 

These  properties  cover  a  large  agricultural  region 
in  central  Kentucky,  including  ten  counties  of  the  "blue- 
grass"  region.  The  properties  of  southeastern  Ken- 
tucky and  western  Virginia  are  in  a  rich  mining  region. 
Seventy-five  per  cent  of  all  the  coal-mining  operations 
in  Bell  and  Harlan  counties,  Ky.,  and  Lee  and  Wise 
counties,  Va.,  are  supplied  with  power  by  the  Kentucky 
Utilities,  and  through  the  wholesaling  of  power  to  the 
Old  Dominion  Power  Company  the  mining  operations 
around  Norton,  Va.,  also  receive  power  from  this  system. 
Ten  operating  steam-electric  stations  are  maintained 
in  the  state  and  one  in  Virginia.  That  at  Pocket,  Va.,  is 
the  largest  and  the  Varilla  station  is  next  largest, 
the  two  being  rated  at  6,000  kw.  and  3,000  kw.  respec- 
tively. Three  standby  stations — one  gas-engine-driven 
— are  maintained,  and  power  is  purchased  at  Mount 
Sterling  and  Versailles  from  the  Lexington  Gas  &  Elec- 
tric Company. 

The  tendency  of  the  average  individual  will  be  to 
wonder  where  the  advantages  of  grouping  such  prop- 
erties as  these  may  be  found.  In  the  comparative 
sense  there  are  no  generating  stations  that  are  large. 
Transmission-line  practice,  judged  by  the  methods  fol- 
lowed in  some  sections  of  the  counti-y,  are  not  at  all 
spectacular.  The  mental  tendency  always  to  dwell  on 
the  property  of  huge  proportions  and  spectacular  equip- 
ment leads  to  decidedly  erroneous  conclusions  in  a  case 
of  this  kind.  An  indication  of  the  facts  will  be  fur- 
nished by  a  study  of  Tables  I  and  II,  which  shows  in  a 
very  striking  way  the  effect  of  this  property  grouping 
on  plant  operation.  To  arrive  at  the  true  meaning  of  this 
table  it  must  be  clearly  realized  that  these  properties 
are  not  sei-ving  a  single,  compact,  highly  developed  ter- 
ritory. Their  mileage  of  transmission  lines  and  number 
of  consumers  served  do  i-each  an  impressive  total,  but 


the  territory  served  covers  a  tremendous  area  of  the 
United  States.  While  the  individual  groups  are  com- 
pact, the  property  as  a  whole  is  widely  scattered. 

What  Property  Grouping  Means 

The  physical  result  of  the  combination  has  been  the 
elimination  of  more  than  twice  as  many  plants  as  are 
now  in  constant  operation.  Since  standby  plants  are 
largely  non-operating  plants,  the  practical  effect  has 
been  the  elimination  of  more  than.the  156  plants  abso- 
lutely closed  down,  since  at  least  some  among  the 
forty-two  standby  plants  are,  from  an  operating  stand- 
point, in  the  saving  of  labor  and  fuel  expense,  equiv- 
alent to  abandoned  plants.  It  is  safe  to  assume  that 
the  equivalent  number  of  plants  closed  down  is  approxi- 
mately two  and  one-half  times  the  number  of  plants 
now  serving  the  properties.  When  it  is  remembered 
that  the  nature  of  the  territories  served  is  such  that 
the  abandoned  plants  are  all  small,  extremely  ineffi- 
cient and  many  of  them  of  the  type  that  gave  only 
night  service,  the  gain  to  the  communities  in  adequate 
service,  better  rates  and  consequent  improvement  in 
community  conditions  can  be  well  appreciated. 

A  more  significant  turn  is  given  to  the  figures  when 
they  are  analyzed  in  detail.     The  Illinois  group,  which 


TABLE  II— HOW  INEFFICIENT  MIDDLE  WEST  UTILITIES  STATION'S 
HAVE  BEEN  SUPERSEDED 

Stations  Sources  of 

Stations      Standby        Closed  Total  Purchased 

Operating     Stations        Down  Stations  Power 
Illinois: 

Central   Illinois  Public 

Service  Co 5                 16                62  83  7 

Illinois  Northern  Utili- 
ties Co 7                  3                26  36  4 

Wisconsin 4                    3                  11  18  2 

Indiana 6                   9                  16  31  5 

Kentucky 14                    3                  14  31  I 

Oklahoma-Texas 15                    4                    9  28  I 

Nebraska-Missouri 5                    3                    8  [^       16  I 

New  England 13                    1                    5  19  3 

Michigan 3                  0                  5  8  2 

Total 72                42               156  270  26 


is  the  most  compact  of  the  whole,  has  twelve  operating 
plants  against  eighty-eight  closed  down  and  nineteen 
partially  operating  plants.  More  than  seven  times  as 
many  plants  as  are  now  in  constant  operation  have  been 
closed  down  completely.  The  Wisconsin  group,  with 
four  operating  and  three  standby  plants,  has  closed 
down  eleven  stations,  while  Indiana,  with  six  operating 
and  nine  standby  stations,  has  closed  down  sixteen  sta- 
tions. The  other  groups  are  not  nearly  so  compact, 
and  the  result  is  shown  in  the  comparatively  small  num- 
ber of  generating  stations  closed  down. 

Opportunities  for  Purchased  Power 
Another  factor  in  the  closing  down  of  stations  has 
been  the  ability  to  purchase  power  both  within  the 
groups  and  from  outside  sources.  In  the  Wisconsin 
group  the  interconnection  of  the  systems  to  take  power 
from  the  Prairie  du  Sac  and  Kilbourn  hydro-electric 
plants  has  aided  in  preventing  the  building  of  numer- 
ous small  plants  to  give  service  to  small  communities 
as  well  as  in  permitting  the  shutting  down  of  small, 
inefficient  stations.  Illinois  leads  in  the  number  of 
sources  of  purchased  power,  indicating  her  possession 
of  a  greater  number  of  opportunities  to  do  so  advan- 
tageously. Indiana  is  the  next  state  in  line  in  this 
respect. 

The    larger   part   of   the   total    territory   served   lies 
where  individual  communities  left  to  provide  their  own 
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Diversified  Industries 

Enjoy  Benefits  of 

Electric  Service 

p^VERY  imapinalile  tyne 
■*-'  of  industrv  depends  on  the 
Middle  West  Utilities  Com- 
pany for  service.  A  few 
uses  are  illustrated.  A  is  a 
grain  mill  and  elevator  at 
Guthrie,  Okla.  B  is  a  30-loaf 
electric  bake  oven.  C  is  a 
pump  jack  and  oil  well  near 
Bridgeport,  111.,  near  where 
8,000  wells  are  located.  D  is 
an  ice  plant  at  Longview, 
Tex.  E  is  a  part  of  an  In- 
diana quarry  at  Bedford.  F. 
shows  electric  coal  mining  at 
Lexington,  Mo. 
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service  would  be  compelled  largely  to  limp  along  with 
half  service  or  none  at  all  because  of  the  small  indi- 
vidual demands.  The  territory  as  a  whole  would  not 
support  the  tremendous  plants  that  are  found  in  the 
highly  developed  and  concentrated  industrial  districts 
of  Chicago,  Pittsburgh  and  New  York  districts.  The 
achievement  of  the  Middle  West  Utilities  Company  lies 
in  the  taking  of  territory  that  would  otherwise  have 


inadequate  service  and  giving  it  adequate  service  by 
linking  up  the  properties,  utilizing  the  most  efficient 
stations  and  providing  new  and  efficient  ones  of  ade- 
quate size  as  the  needs  of  the  service  demand,  shutting 
dovi'n  inefficient  plants  and  giving  service  that  for  the 
demands  of  the  territory  cannot  be  bettered  even  in 
the  more  highly  developed  commercial  and  industrial 
centers. 


Middle  West  Growth  Chiefly  in  Energy 

for  Power  Purposes 

Both  Connected  Power  Load  and  Energy  Sales  Show  Remarkable  Growth 
— Fuel  Consumption  Reduced  by  Elimination  of  Old,  Inefficient  Plants — 
Gross   Earnings   per   Capita   Increase  Nearly  Four  Times    Since    1912 


AN  INVESTMENT  of  $125,000,000  in  property  to 
/\L  provide  utility  service  is  a  sizable  sum  even 
/— ^^  in  these  days  of  thinking  in  huge  figui-es. 
^L  i^This  represents  in  round  figures  the  invest- 
ment in  the  operating  properties  comprising  the  Middle 
West  Utilities  Company.  Of  the  total  nearly  $26,000,000 
represents  the  investment  and  construction  expendi- 
tures of  subsidiary  companies  in  the  six  years  from 
1915  to  1920  inclusive.  What  this  indicates  is  shown 
in  Table  I,  in  which  the  classes  of  service,  the  communi- 
ties served  and  the  population  dependent  on  service 
are  given.  In  terms  of  population  in  the  territory 
served  the  investment  per  capita  reached  $93  at  the 
end  of  1920.     Although  these   figures   cannot  be   used 


as  an  average  of  the  investment  necessai'y  under  any 
and  all  conditions,  they  are  an  interesting  indication  of 
the  investment  cost  to  give  service  that  may  have  to  be 
considered  in  any  cases  under  discussion. 

Much  of  the  growth  of  the  properties  took  place  dur- 
ing the  war  years,  when  the  operating  and  manage- 
ment problems  were  most  acute.  The  Middle  West 
Utilities  Company  was  organized  May  15,  1912,  and 
therefore  except  in  the  first  two  years  of  its  existence 
it  has  always  had  to  face  war  problems,  originally 
those  that  arose  before  the  United  States  was  actually 
engaged  in  the  conflict,  and  later  those  incident  to  our 
active  participation  in  the  war  and  to  the  reconstruc- 
tion period  that  is  still  painfully  present. 


TABLE  I— GROWTH  OF  MIDDLE  WEST  UTILITIES  COMPANY  FROM  APRIL  30,   1916,  TO  DECEMBER  30,  1920* 


Subsidiary'  Companies 

State 

Number  of 
Communities 
Served 

Different  Classes  of  Service 

Estimated 

Population 

.Served 

Electric 

Gas 

Water 

Ice 

Heat 

Railway 

111. 
111. 
III. 
III. 

Ind. 

Ind. 
Ind. 
Ind. 
Ind. 

Ind. 
Ind. 
Ind. 
Ind. 

Tenn. 

Okla. 
Texas 
Okla. 
Okla. 

Neb. 

Neb. 
Mo. 
Wis. 
Wis.      I 
Mich. 

New  Eng. 
New  Eng. 

1916 

1920 

1916 

163 
58 

21 

3 
2 
1 

7 

21 
5 

8 
2 

1 
9 

7 

9 

31 

348 

1920 

185 

70 

2 

26 

3 
2 

8 

34 

5 
5 

21 

9 
3 
14 

1 
10 
10 
33 
13 

38 

492 

1916 

6 
9 

5 

i 

1 
2 

3 

3 

35 

1920 

1916 
11 

4 

2 
3 

22 

1920 
13 

6 

2 
6 

1916 
14 

4 

5 
4 

28 

1920 
14 

8 

1 

17 
6 

i 
i 

1916 

13 
3 

4 

i 

21 

1920 

7 

1 

1 

2 
11 

1916 

1920 

7 
2 

2 

'i 

3 
19 

1916 

1920 

Central  Illinois  Public  Service  Co 

164 

J       '" 

]       24 

3 

2 

8 

21 
5 

8 
2 

1 
9 
7 

9 

}      - 

186 

72 

2 

27 

3 
2 

8 

34 

5 
5 
1 

22 

10 
3 
14 

1 
10 
10 
33 
16 

38 

8 
9 

7 

i 

4 

i 

2 

'  i 

1 

1 

2 

3 
6 

3 

6 
2 

1 
"l 

3 

285,000 
132,200 

82,300 

2.500 

22,000 

5,600 

355,000 

Illinois  Northern  Utilities  Co 

Sterling.  Dixon  &  Eastern  Elee.  Railway  Co.. .  . 
McHenrj-  County  Light  &  Power  Co.l 

Interstate  Public  Service  Co 

Indianapolis  &  Louisville  Tractn.  &  Ry.  Co.2 , . . 

Southern  Indiana  Power  Co 

Central  Indiana  Lighting  Co 

Franklin  Water,  Light  &  Power  Co.3 

United  Gas  &  Electric  Co 

1,500 

93,000 

2,500 
22,000 

New  Albany  Waterworks  . . . 

Louisville  &  Northern  Railway  &  Lighting  Co. . 
Louis\'ille  &  Southern  Indiana  Traction  Co 

61,400         84.000 

Kentucky  Light  &  Power  Co.* 

Electric  Transmission  Co.  of  Virginia 

Citizens'  Gas  Light  Co.^ 

13,900 

6,100           6.100 
1         1 9,600 

American  Public  Ser^'ice  Co.6 | 

108,600 

53.200        127.500 

13,400          13.900 

6.900 
23.500 
11.300 

'  ■38.260 

27,900 

6,900 

Missouri  Gas  &  Electric  Serv.  Co 

Southern  Wisconsin  Electric  Co 

Northwest  Utilities  Co.8 

Michigan  Gas  &  Electric  Co 

Twin  State  Gas  &  Elec.  Co   . 

24,200 
13,500 
55,700 
60,200 

Berwick  &  Salmon  Falls  Electric  Co 

Total 

355 

502 

50 

31 

48 

16 

929,00      1.336.200 

•Since  Dec.  31.  1920,  all  the  properties  in  Indiana  except  the 
Indianapolis  &  Louisville  Railway  and  the  Southern  Indiana 
Power  Company  have  been  merged  with  the  Interstate  Public 
Service  Company. 

'McHenry  County  Light  &  Power  Company  organized  in  1916. 

^Indianapolis  &  Louisville  Traction  &  Railway  Company.  This 
property  was  purchased  in   1919. 


'Franklin  Water.  Light  &  Power  Company,  now  included  in  In- 
terstate Public  Service  Company. 

•Kentucky  Light  &  Power  Company  purchased  in  1917. 
'Citizens'  Gas  Light  Company  purchased  in  1916. 
'American  Public  Service  Company  purchased  in  1917. 
"Central  Power  Company  pin-chased  in  1917. 
'Northwest  Utilities  Company  purchased  in  1919. 
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1 — POPULATION  SERVED  AND  GROSS  EARNINGS  OF  MIDDLE 
WEST  UTILITIES  COMPANY  SUBSIDIARIES 


At  the  issuance  of  the  first  annual  report,  dated 
April  30,  1913,  when  the  subsidiary  properties  had  been 
under  the  control  of  the  Middle  West  Utilities  an  aver- 
age of  nine  months,  274  communities,  with  a  popula- 
tion of  between  800,000  and  900,000,  were  being  served 
and  the  battle  for  improvement  of  operating  conditions 
by  the  interconnection  of  properties  and  the  replace- 
ment of  the  numerous  inefficient  and  obsolete  plants 
was  at  its  height.  In  1914  333  communities  in  ten 
states  were  served.  The  total  increased  to  the  355 
communities  shown  in  Table  I  for  1916,  and  through 


TABLE  II— GROSS  INCOME  AND  GROSS  EARNINGS  PER  CAPITA 
OF  MIDDLE  WEST  UTILITIES  COMPANY  SUBSIDL\RIES 


Gross  Income 

Population 

Gross  Earnings 

of  Subsidiaries 

.Served 

per  Capita 

1912 

$3,680,676  76 

800,000 

$4.60 

1913 

7.345.350  73 

900,000 

8   15 

I9M 

7.634.745  29 

917,000 

8  35 

I9IS 

8.091,148  62 

929,000 

8.70 

1916 

9,620,216   13 

1.055,300 

9.10 

1917 

12,157.121    57 

1.208,800 

10.05 

1918 

14.641,035  34 

1.297,150 

11   25 

1919 

19.362.673   74 

1.309,900 

14  80 

1920 

22.729,922  75 

1,336,200 

17.00 

the  war  and  post-war  years  a  steady  growth  has  been 
maintained. 

Something  of  the  story  written  in  terms  of  gross 
earnings  per  capita  can  be  traced  in  Table  II.  The 
$4.60  per  capita  for  1912  represents  about  what  may 
be  e.xpected  from  small,  inefficient  plants  with  high 
operating  costs  and  little  ability  to  render  attractive 
service.  The  improvement  in  service  and  growth  of 
facilities  to  give  service  can  be  traced  in  the  increase 
in  earnings  per  capita,  which  in  1920  were  nearly  four 
times  the  gross  earnings  per  capita  in  1912.  These 
figures  also  tell  their  story  of  education  and  careful, 

TABLE  III— SOURCES  OF  OPERATING  AND  GROSS  INCOME  OF 
MIDDLE  WEST  UTILITIES  SUBSIDL-VRIES  FOR  THE  YEAR  1 920 


Electric 

Gas 

Water 

Railway 

Heat 

Ice 

Total... . 

Electric 

Gas 

Water 

Railway 

Heat 

Ice 

Mercantile 

Mi.'^cellaneous  non-operatine 

Total 


Operating  Income 

$13,622,703 

1.698.670 

;)0.il)l 

2.534.977 

209, 1  SO 

1.740.576 


Per  Cent  of  Total 
67.2 

8  2 

2  6 
12  3 

13 

8  4 


$20,336,423 

100  0 

tJross  Income 

Per  Cent  of  Total 

$13,622,703 

60  0 

1.698.676 

7  5 

530.361 

2  3 

2.534.977 

111 

209.130 

0  9 

1.740.576 

7  7 

1.977.948 

8  7 

415.551 

18 

thoughtful  attention  to  the  needs  of  the  population 
served. 

Table  III  shows  that  67.2  per  cent  of  the  operating 
income  and  60  per  cent  of  the  gross  income  came  from 
the  electric  properties  for  1920.  The  table  is  an  intei'- 
esting  illustration  of  the  relative  positions  as  income 
producers  of  the  various  utility  services  given  by  the 
properties. 

The  income  from  electrical  sources  by  years  from 
1916  to  1920  is  shown  in  Table  IV. 

Electric  Power  Business  Rapidly  Increasing 

The  total  number  of  consumers  served  with  electrical 
energy,  gas  and  water  now  runs  to  the  huge  total  of 
304,658. 

The  record  since  1915  is  given  in  Table  V. 

The  growth  of  the  electrical  energy  sales  from  1916 
to  1920   (Table  VI)   shows  a  remarkable  increase.    The 


TABLE  IV— INCOME  FROM  ELECTRIC  ENERGY"  SALES  BY  MIDDLE 
■SVIEST  UTILITIES  SUBSIDIARIES,  1916-1920 

1920  1919  1918  1917  1916 

Commercial 

lighting $6,645,906    $5,217,113    $4,006,950    $3,400,533     $2,842,877 

Commercial  power  3,062,948  2,358,415  1,683.111  1,195,437  1,174,866 
Municipal 

lightmg 914,350  873,757  1        qic-,Ai  RlRdi?  747  mi 

Municipal  power.  195,776  163,868/        915,361  828,617  747,813 

Sales  to  other  pub- 

UcutiUUes 1,524,061       1,200,659         361,576         259,821  212,671 

Wholesale  Ught 

andpower 1,252,130  844,918  643,284  321,442  In  com'Ipwr 

Steam  sales  and 

miscellaneous..  27,530  28,139       

Total $13,622,703  $10,686,871     $7,670,284    $6,005,850    $4,786,477 

total  kilowatt-hour  sales  for  1920  are  more  than  three 
times  the  sales  for  1916.  The  most  interesting  figure, 
however,  is  the  growth  of  power  demands.  In  1916 
38  per  cent  of  the  connected  load  was  for  power  pur- 
poses. This  increased  to  nearly  -50  per  cent  in  1920. 
The  remarkable  feature  is  the  percentage  of  total  sales 


O   0 


$22,729,922 


100  0 


FIG.  2 — GROSS  INCOME  FROM  SALE  OF  ELECTRIC  ENERGY  BY 
MIDDLE  WEST  UTILITIES  SUBSIDIARIES 
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254,261,162  kw--hr, 
1918 


195,  974,828kw.-hr,, 

1917 


158,  976,  ISSkw.-hr, 
1916 


FIG.  3- 


-DISPOSAL  OF  ENERGY  DISTRIBUTED  BY  MIDDLE  WEST 
UTILITIES  SUBSIDIARIES 


that  are  credited  to  power  demands.  Whereas  it  was 
onl.v  48  per  cent  of  the  total  in  1916,  it  had  risen  to 
more  than  75  per  cent  of  the  total  in  1920.  This  is 
significant  of  the  growth  of  business  in  the  territory 
and  also  of  the  fact  that  not  only  has  the  organization 
eliminated  inefficient  central  stations  but  that  it  has 
been  instrumental  in  displacing  inefficient  industrial 
plants   and   in   preventing   the   building   of   new   ones. 


TABLE  V— ELECTRIC,  GAS  AND  WATER  CONSUMERS  SERVED  BY 
MIDDLE  WEST  UTILITIES  COMPANIES 


Y'ear  Electric 

1915 105,571 

1916 124,158 

1917 143,842 

1918 166.051 

1919 199.857 

1920 226,094 


Number  of  Customers  Served 


Gas 

Water 

Total 

37,168 

14.500 

157,239 

39,079 

16.097 

179,334 

44,782 

17.548 

206,172 

47,352 

20,681 

234.084 

52,184 

22,300 

274.341 

54.500 

24,064 

304,658 

The  figures  also  indicate  the  direction  in  which  the 
greatest  service  to  the  territory  is  being  performed. 
Another  significant  fact  is  that  the  margin  between 
energy  produced  and  purchased  and  the  sales,  after 
eliminating  company  use,  has  been  reduced  from  24  per 
cent  in  1916  to  a  little  more  than  18  per  cent  in  1920, 
pointing  toward  a  material  betterment  in  the  adjust- 
ment of  physical  property  to  operating  conditions  even 
during  the  war  years,  when  the  tendency  was  naturally 


in  the  other  direction.  It  is  interest- 
ing to  note  that  in  1920  190,724,961 
kw.-hr.,  or  39.2  per  cent  of  the  total 
output,  both  generated  and  purchased, 
came  from  water  power. 

Securities    Distributed   Among 
Small  Investors 

This  movement  has  only  been  under 
way  for  about  a  year,  having  been  in- 
augurated in  the  spring  of  1920.  Its 
remarkable  growth  is  shown  by  the- 
increase  in  the  number  of  stockholders 
from  6,063  and  6,902  on  Dec.  31,  1918, 
and  December,  1919,  respectively  to- 
10,491  on  Dec.  31,  1920,  these  stock- 
holders holding  securities  of  Middle 
West  Utilities  and  subsidiary  compa- 
nies. The  two  earlier  years  showed  an 
average  holding  per  stockholder  of  57 
and  51.5  shares  respectively.  At  the- 
end  of  1920  this  figure  was  36.8,  show- 
ing that  the  securities  have  been  spread' 
among  a  class  of  much  smaller  invest- 
ors. These  figures  do  not  include  ap- 
proximately 4,100  holders  of  Middle 
West  prior-lien  stock,  part  of  this 
stock  being  fully  and  the  rest  partly 
paid  up. 

Four  thousand  subscribers  to  pre- 
ferred   and    prior-lien    stocks    of    the 
subsidiary    companies    who    are    like- 
wise partly  paid  up  also  are  not  included  in  the  list 
of  figures. 

It  is  interesting  to  note  that  in  1915  there  were  no 
electric  ranges  on  the  properties,  whereas  4,271  were 
being  served  at  the  end  of  1920.  This  is  an  indica- 
tion of  the  possibilities  of  growth  that  electric  cooking 
holds  forth. 

Transmission-line  mileage  has  increased  two  and 
one-half  times  since  1915.  There  were  1,643  miles 
(2,643  km.)  in  that  year  and  3,964  miles  (6,376  km.) 
at  the  end  of  1920.  The  daily  capacity  of  ice  plants  at 
the  end  of  1920  was  1,590  tons  and  the  storage  ca- 
pacity 22,795  tons.  These  plants  utilize  surplus  and 
off-peak  power. 

Coal  burned  is  no  small  item.  No  less  than  557,681 
tons  was  utilized  in  1917.  This  increased  to  648,334 
tons  in  1920.  The  interesting  fact  regarding  fuel  is 
the  reduction  of  average  coal  consumption  for  all  plants 
from  8.9  lb.  (4  kg.)  per  kilowatt-hour  in  Januarj-,  1915, 
to  4.98  lb.  (2.2  kg.)  in  December,  1920.  This  reduction 
was  made  despite  the  fact  that  many  of  the  smaller 
plants  that  are  low  in  efficiency  must  be  kept  running 
until  conditions  will  permit  of  further  interconnection 
and  the  elimination  of  those  plants  which  are  not  alto- 
gether up  to  the  standard  in  the  matter  of  fuel 
economv. 


TABLE  VI— TOTAL  CONNECTED  LOAD,  POWER  LOAD  AND  ENERGY  PRODUCED 
THE  MIDDLE  WEST  UTILITIES  COMPANIES  FROM  1916  TO 

PURCHASED  AND  SOLD  BY 
920 

-Hr.) ■ . 

Total 
158,976,168 
195,974,828 
254,261,162 
410.738,661 
485,045,397 

rgy  (Kw.-Hr.)  — 

^-  Connected  Load-- 
Total          Power 
Kw.      Only  (Kw.) 
179.871         68.670 
219,026        85,103 
253,548      104,661 
339,066      163,603 
385,353      189,448 

Generated          Purchased 
121,166,582     .    37,809,586 
145,755,264         50,219,564 
198,052,900         56,208,262 
330.027,813         80,710,848 
373,973,089       111.072,308 

Light 
31,117.439 
38,551.707 
44.053,321 
53,600,737 
68,507,020 

Company 
Use  " 
9,039,244 
13,162,216 
12,540.933 
20.676.830 
30,967  347 

Losse-^ 
35.604,421 
40.246.045 
56,475,927 
82.733.765 
82.328.581 

Year 
1916 
1917 
1918 
1919 
1920 

Power              Municipal 

67,412,438         15.802,626 

87,175.739         16,839,121 

121,850,313         19,340,668 

231,267,523         22,459,806 

279,769,147        23.473,302 

Total 
114,332,503 
142,566,567 
185,244,302 
307,328,066 
371,749,469 
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Interconnection  Has  Enabled  Increased 
Economy  and  Reliability  of  Service 

BY  TYING  together  the  geneiating  .stations  in  ad- 
jacent communities  it  has  been  possible  to  reduce  the 
reserve  equipment  necessary  and  also  permitted  gener- 
ation of  energy  in  the  most  economical  plants.  The 
lines  have  permitted  giving  twenty-four-hour  service  to 
rural  communities  that  could  not  have  enjoyed  such 
service  otherwise.  A  is  a  substation  on  a  large  ranch 
served  by  the  Central  Power  Company  of  Nebraska. 
B  and  E  are  tie  lines  in  Illinois  between  Harrison 
and  Benton,  and  between  Williams  and  Bedford  respec- 
tively. C  is  a  transmission  line  of  the  American  Public 
Service  Company  across  the  Arkansas  River  near  Tulsa, 
Okla.    D  is  a  tie  line  between  Liberty  and  Missouri  City. 
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Relations  Between  Management  and  Public 

Middle  West  Utilities  Company  Maintains  The  Policy  of  Making  Local  Men 
Real  Managers — Commercial  Organization  Designed  to  Aid  Consumers  in  Effi- 
cient Use  of  Energy — ^Rate  Schedules  Tend  Toward  Maximum-Demand  Basis 

^  1 1  ^HE  success  of  the  management  of  an  organi- 

I  I  7 


!■  zation  like  the  Middle  West  Utilities  Company 
11  depends  on  the  adjustment  of  policies  to  the 
-*^  needs  of  the  communities  served.  Policies 
that  might  be  adequate  to  a  property  serving  a  commu- 
nity of  equivalent  size  gathered  into  a  single  compact 
unit  would  be  totally  inadequate  here  because  in  the 
main  they  would  be  based  on  the  ability  of  a  single  com- 
munity to  demand  and  pay  for  service  that  an  equal  pop- 
ulation widely  scattered  would  be  totally  unable  to  use. 
There  are  more  than  five  hundred  communities  in  the 
groups  comprising  the  Middle  West  Utilities  properties. 
The  majoritj^  are  covei'ed  by  the  Illinois  properties,  and, 
close  as  the  grouping  in  this  state  is,  comparatively,  the 
properties  are  nevertheless  scattered  over  a  wide  area. 
The  remainder  are  distributed  over  fourteen  other  states. 
In  the  group  are  cities  that  support  industrial  projects 
of  large  proportions.  Their  needs  demand  the  best  of 
specialized  skill  in  the  operation  of  the  central  station 
supplying  their  power  requirements.  At  the  other 
extreme  is  the  community  which,  left  to  itself,  could 
command  only  the  barest  elements  of  service,  and  that 
for  only  a  few  hours  of  the  day.  To  supply  such  a  com- 
munity with  a  service  that  meets  its  needs  as  fully  as 
does  the  service  to  the  large  community  involves  man- 
agement problems  of  no  mean  proportions,  if  the  allow- 
able cost  of  service  is  not  to  be  exceeded. 


With  such  a  scattered  group  of  properties  there  is 
always  the  danger  of  leaning  one  way  or  the  other  in 
considering  the  needs  of  the  group  as  a  whole.  Consid- 
eration and  adoption  of  policies  must  necessarily  be 
nicely  balanced  between  the  two  extremes  to  avoid 
neglect  of  either  one.  The  success  of  these  properties 
and  their  rapid  growth  are  a  testimonial  to  the  ability 
of  the  management  in  successfully  avoiding  the  pitfalls 
that  would  mean  disaster. 

Elsewhere  in  this  issue  attention  is  called  to  the  fact 
that  on  these  properties  old,  inefficient  plants  totaling 
in  effect  fully  two  and  one-half  times  the  present  num- 
ber of  operating  plants  have  been  abandoned.  With  the 
increase  in  the  physical  efficiency  of  the  properties  due 
to  the  linking  up  of  the  original  separate  units  and  the 
possibility  of  improving  the  power  supply  by  increasing 
the  size  and  efficiency  of  generating  units  and  utilizing 
the  diversity  of  demand  that  must  exist  in  a  gi'oup  of 
communities  there  must  come  a  corresponding  improve- 
ment in  the  management  policies  over  those  that  the 
separate  small  units  could  hope  to  enjoy.  Increased 
service  such  as  that  involved  in  aiding  customers  in  the 
best  and  most  efficient  use  of  their  power  supply  means 
an  increase  in  expense  that  can  only  be  borne  up  to  a 
certain  limit  by  a  single  community.  Grouping  of  such 
communities  means  the  combining  of  the  prices  for 
service  that  can  be  afforded  until  it  is  possible  to  provide 


Nature  of  Rate  Structures 


TABLE    I— TYPICAL    LIGHT    AND    POWER 
RATES 

RETAIL 

Per  Kw.-hr. 

12.5  cents  for  first  30  hours'  use,  maximum  demand 
7.5  cents  for  next  30  hours'  use,  maximum  demand 
5.5  cents  for  over  60  hours'  use,  maximum  demand 
When  7  .  5  per  cent  and  5.  5  per  cent  portions  after 
prompt  payment  discount  are  over  $40  there  is  a  dis- 
count of  I  per  cent  to  50  per  cent  for  bills  up  to  $1,000. 
Discount — I  cent  per  kw.-hr.  to  tenth  of  month. 
Minimum  50  cents  per  hp.  per  month,  or  $8  per  year 
per  hp. 

WHOLESALE 

Primary: 

Per  Kw, 

$4.12  for  first  50  kw.  of  maximum  demand 
3.  45  for  over  50  kw.  of  maximum  demand 

SecoTidary: 

Per  Kw.-hr. 

8.63  cents  for  first 

5.24  cents  for  next 

1 .  87  cents  for  next 

1 ,  5    cents  for  next 

1 .  35  cents  for  over 
Discount — 10  per  cent   of  secondary   to  tenth   of 
month.    Minimum — $12  per  hp.  per  year  for  alternat- 
ing current  motors,  not  less  than  $22.50  per  kw.  of 
demand. 


Kw.-hr. 

1,000 

4,000 

25.000 

70.000 

100.000 


TABLE    II— GENERAL  COAL-MINING  RATE 
MONTHLY  MAXIMUM-DEMAND  BASIS 

Primary; 
Per  kw. 

$2 .  40  for  first  200  kw.  of  maximum  demand 
1   95  for  over  200  kw.  of  maximum  demand 

Secondary: 

Per  kw.-hr.  kw.-hr. 

5.3  cents  for  first  1. 000 

3.4  cents  for  next  2,000 

2.5  cents  for  next  2.000 
1 .7  cents  for  over  5.000 

Discount — 10  per  cent  of  secondary  charges — ten 
days.  Minimum — $12  per  hp.  per  year.  Not  to  be 
less  than  $22.  50  per  kw.  per  year  of  highest  monthly 
maximum  demand. 

ANNUAL    MAXIMUM-DEMAND    BASIS 

Primary: 

Per  kw.  per  year 

$28.50   for   first   200   kw.    of  maximum  demand, 
payable  at  rate  of  $2 ,  40  per  month. 
23.35  over  200  kw.  of  maximum  demand,  pay- 
able at  rate  of  $  1 .  95  per  month. 


Secondary: 


Kw.-hr. 
per  Month 
1,000 
2,000 
2.000 
20.000 
500.000 
1,000.000 
1,525,000 


Per  Kw.-hr. 

6  cents  for  first 
0  cents  for  next 
0    cents  for  next 

7  cents  for  next 
5  cents  for  next 
2  cents  for  next 
1 2  cents  for  over 

Discount — 10  per  cent  of  secondary  charges — ten 
days.  Minimum — $  1 2  per  horsepower  per  year.  Not 
to  be  less  than  $22.50  per  kw.  per  year  of  highest 
monthly  maximum  demand. 

Maximum  demand  to  be  based  on  three  highest 
five-minute  periods  in  a  month,  which  once  estab- 
lished is  to  stand  for  a  year.  Power  factor  must  be 
90  per  cent. 


TABLE  III— COMMERCIAL  LIGHTING 
Per  Kw.-hr. 

15  cents  for  first  30  hours'  use  of  maximum  demand 

9  cents  for  next  30  hours*  use  of  maximum  demand 

6  cents  for  over  60  hours'  use  of  maximum  demand 

Discount — ^1  cent  to  tenth  of  month.    Minimum — 

$1  per  month. 

Sign.  Window  and  Outline — 1.8  cents  per  month 
per  watt  connected.  Discount — J  cent  per  watt  to 
tenth  of  month. 


TABLE  IV— DOMESTIC  RATES 

Residence  Lighting: 
Per  Kw.-hr. 

15  5  cents  for  first  30  hours'  use  of  maximum  demand 

9  0  cents  for  over  30  hours'  use  of  maximum  demand 

Discount — I  cent  per  kw.-hr.  to  tenth  of  month. 

Minimum — $1  per  month.     Employees  have  50  per 

cent  discount. 

Heating  and  Cooking: 

Per  Kw.-hr.  Kw.-hr. 

11.7  cents  for  first  1 0 

3 .  7  cents  for  all  over    1 0 
Discount — i  cent  per  kw.-hr.  to  tenth  of  month. 
Minimum^ — $24  per  year  for     up    to    6,000    watts; 
$4  per  year  per  each  additional  1,000  watts. 
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for  a  large  group  the  expert  service  that  until  recent 
years  has  been  possible  only  in  larger  and  more  compact 
properties. 

Commercial  policies  are  of  first  importance  because 
they  deal  most  directly  with  the  public  and  determine 
the  success  or  failure  of  management.  The  first  impor- 
tant policy  of  the  Middle  West  Utilities  Company  lies  in 
the  fact  that  management  is  local.  The  community  need 
not  look  beyond  the  officials  within  its  own  range  of 
view  for  the  handling  of  the  problems  that  arise.  As  a 
result  these  men  become  a  part  of  the  community  life 
and  not  mere  figureheads  through  whom  the  public  must 
deal  with  some  far-off  intangible  organization  thought 


TYPICAL  WINDOW  DISPLAYS  WHICH   HAVE  ATTRACTED  BUSINESS 

of  as  a  "soulless  corporation."  This  policy  lays  the 
foundation  for  the  successful  handling  of  problems 
V>ecause  the  men  in  contact  with  the  public  have  the 
power  to  deal  finally  and  effectively  on  a  personal  basis 
with  those  who  know  and  respect  them.  These  men 
have  the  entire  resources  of  the  organization  at  their 
command  for  advice  and  assistance  in  determining  poli- 
cies that  fit  specific  conditions. 

Backed  by  this  policy  is  a  commercial  organization  so 
worked  out  that  each  group  has  available  the  needed 
expert  advisers.  These  commercial  departments  may 
consist  of  one  individual  or  several  as  the  local  needs 
determine.  The  aim  is  to  advise  customers  how  their 
power  supply  may  be  used  most  advantageously.     Cus- 


tomers are  assisted  in  selecting  the  apparatus  best 
suited  to  their  needs.  The  housewife  is  instructed  in 
the  best  methods  of  using  household  devices. 

One  activity  of  this  department  consists  in  co-opera- 
tion extended  to  the  various  domestic-science  depart- 
ments in  the  public  schools.  They  are  advised  as  to  the 
apparatus  best  suited  to  their  needs.  One  important 
result  is  the  increased  use  of  the  electric  range  and  appli- 
ances in  the  communities  where  this  co-operation  is 
extended.  The  children  in  the  schools,  brought  to  a 
knowledge  of  the  advantages  of  the  household  use  of 
electric  appliances,  in  turn  educate  the  parents. 

An  item  of  prime  importance  in  the  commercial  policy 
is  provision  in  every  office,  no  matter  how  small,  for  an 
attractive  merchandise  display.  These  offices  are  the 
most  important  point  of  contact  with  the  public.  It  was 
found  in  the  smaller  properties  taken  over  that  often- 
times no  attempt  had  been  made  to  make  business  offices 
attractive.  In  many  cases  the  oflSces  in  such  properties 
were  in  the  generating  plant  and  consisted  mainly  of  a 
desk  set  down  amid  unattractive  surroundings.  A  con- 
sistent policy  of  establishing  attractive  offices  has  been 
followed. 

Special  attention  has  been  given  the  display  win- 
dows because  they  are  the  first  point  of  contact  with 
the  customer  who  has  occasion  to  visit  the  office.  A 
favorable  impre5sion  created  by  an  attractively  dressed 
window  and  backed  by  a  well-arranged  and  well-managed 
office  is  a  vital  element  in  public  relations.  Such  a  win- 
dow and  office  create  the  impression  of  a  well-managed 
and  trustworthy  concern.  The  local  newspapers  are  the 
backbone  of  the  advertising  policy.  Supplementing  this 
advertising  is  the  window  and  oflice  display  already 
mentioned.  Inclosures  with  bills  are  used,  and  circular 
letters  and  similar  forms  of  advertising  are  employed. 

Special  campaigns  on  seasonable  appliances  are  a  part 
of  the  business  policy,  though  no  attempt  is  made  ta 
carry  on  the  same  campaign  over  extended  territories. 
Each  community  or  group  is  considered  on  its  own 
merits,  and  the  devices  applicable  to  the  local  conditions 
are  featured. 

A  consistent  comparison  between  closely  related  prop- 
erties of  the  results  from  these  commercial  activities  is 
carried  out,  each  division  or  property  knowing  what  has 
been  accomplished  elsewhere  each  month. 

Another  road  to  the  confidence  of  the  public  lies  in  the 
possibilities  of  rural  service  in  the  agricultural  territory 
that  forms  so  large  a  part  of  the  area  covered  by  these 
properties.  The  commission  rulings  in  the  various 
states  where  they  are  established  are  followed.  Of  these 
the  so-called  Wisconsin  rules  (see  Electrical  World, 
Dec.  18,  1920,  page  1205)  are  an  important  example. 
Officials  of  the  Wisconsin  properties  of  the  Middle  West 
Utilities  Company  took  an  important  part  in  the  formu- 
lation of  the  rules.  Officials  of  the  Illinois  groups  also 
took  a  part  in  the  formation  of  the  Illinois  rules  estab- 
lished for  that  state  by  the  commission  in  December, 
1920.  The  two  sets  of  rules  represent  the  most  impor- 
tant practice  so  far  developed  in  the  rural-service  situ- 
ation outside  of  the  combined  irrigation  and  rural  serv- 
ice practice  of  the  Western  States. 

One  important  practice  in  rural  service  followed 
largely  by  the  Middle  West  Utilities  is  to  provide  the 
farmer  with  all  apparatus  that  he  can  profitably  use 
when  service  is  first  established.  The  farm  power  equip- 
ment, household  appliances  and  wiring,  as  well  as  the 
line  and  transformer  equipment,  are  included  so  far  as 
possible  in  the  original  proposition,  so  that  proper  equip- 
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ment,  safe  wiring  and  a  generally  successful  installation 
will  be  provided.  The  effort  in  furnishing  rural  service 
is  not  to  connect  all  the  business  that  is  offered,  but  to 
develop  that  which  is  profitable  to  the  consumer  and  the 
company  on  a  basis  that  will  make  it  successful  from 
the  start. 

No  general  policy  as  to  loads  that  will  utilize  the  off- 
season or  off-peak  capacity  of  the  plants  is  possible. 
Each  property  must  be  studied  on  its  own  merits.  In 
some  cases  the  electric  range  may  be  utilized  in  this 
connection.  Electric  appliances  in  the  home  are  particu- 
larly pushed  by  all  the  commercial  departments  as  a 
means  for  improving  the  load  curve.  One  important 
item  has  been  the  drainage  pumping  along  the  Illinois 
River  in  southwestern  Illinois,  where  the  construction  of 
the  Drainage  Canal  overflowed  valuable  bottom  lands. 
This  load  has  been  an  offset  to  the  coal-mining  load  in 
southern  Illinois  because  its  greatest  demand  occurs 
during  the  slack  mining  season.  Municipal  water-supply 
pumping  that  can  be  done  during  off-peak  hours  is  a 
type  of  load  that  has  been  particularly  developed. 

The  most  important  load  for  this  purpose  has,  how- 
ever, been  the  ice  plant.  The  majority  of  the  properties 
are  in  territory  where  natural  ice  is  either  limited  in 
supply  or  not  available  at  all.  Forty-eight  ice  plants 
have  been  built  up  to  supply  ice  in  communities  in  which 
light  and  power  are  supplied.  These  plants  are  operated 
in  connection  with  generating  plants,  it  having  been 
found  that  the  addition  of  a  few  laborers  to  the  regular 
operating  forces  will  permit  the  operation  of  both  plants 
at  a  low  labor  cost.  Ice  manufacture  can  be  carried  on 
when  power  is  not  needed  for  other  purposes.  Because 
of  the  high  overhead  cost  a  very  small  ice  plant  cannot 
operate  as  an  independent  concern  supplying  ice  to  the 
commercial  trade.  The  Middle  West  Utilities  Company 
is,  however,  operating  plants  with  a  capacity  as  low  as 
ten  tons  daily.  The  largest  plant  of  this  kind,  operated 
in  connection  with  the  Mounds  (111.)  generating  plant, 
has  a  capacity  of  200  tons  per  day,  and  nearly  the  entire 
product  goes  to  supply  the  cars  of  the  Illinois  Central 
Railroad. 

A  uniform  rate  structure  to  cover  such  a  wide  spread 
of  properties  is  impossible.  There  are,  however,  certain 
fundamentals  that  are  being  worked  out  as  the  rate 
schedules  are  remodeled  from  time  to  time.  These  are 
well  illustrated  by  the  rate  schedules  in  Tables  I,  II, 
III  and  IV.  The  kilowatt-hour  rates  in  these  schedules 
must  not  be  construed  as  standard  for  the  entire  sys- 
tem. The  significant  fact  is  the  common  maximum- 
demand  basis  of  all  but  the  sign  lighting  and  heating 


and  cooking  schedules.  The  tendency  shown  by  the  rate 
schedules  is  toward  this  basis  as  the  fundamentally  cor- 
rect one.  Numerous  other  forms  of  schedules  that  are 
too  many  to  quote  are  utilized  on  the  various  properties. 


Electrical  System  Additions  Call 
for  $226,000,000  in  1921 

"Electrical  World"  Survey  Shows  that  Over  1,250,000 

Kw.  Will  Be  Added  to  Generating  Plants  by 

Central-Station  Companies  During  1921 

ALTHOUGH  construction  and  equipment  costs  have 
L  materially  decreased  during  the  last  six  months, 
additions  to  central  generating  and  distribution  sys- 
tems are  going  forward  as  fast  as  they  are  financially 
feasible.  It  is  estimated  that  at  the  present  time  the 
central  electric  light  and  power  plants  of  the  United 
States  are  deficient  about  2,800,000  kw.  in  installed  rat- 
ing. Owing  to  the  industrial  depression  and  the  result- 
ing decrease  in  industrial  energy  requirements,  the  cen- 
tral generating  plants  of  the  country  are  having  a  brief 
respite  from  the  constantly  accelerating  growth  which 
has  characterized  the  industry  during  the  past  decade. 
Results  of  a  survey  of  the  new-construction  plans 
of  the  industry  just  completed  by  the  Electrical 
World  are  given  in  the  table.  Based  on  the  returns 
received  from  128  companies,  the  Electrical  World 
has  made  an  estimate  of  the  total  probable  additions 
to  steam  and  hydro  plant  equipment,  as  well  as  the 
total  value  of  the  probable  extensions  to  the  transmis- 
sion and  distribution  systems  of  the  country  during 
1921  by  sections  of  the  country. 

The  total  value  of  the  new  additions  to  the  central 
generating,  transmission  and  distribution  systems  dur- 
ing the  present  year  is  estimated  at  $225,770,000,  which 
figure  is  about  26  per  cent  of  the  gross  revenue  of  all 
the  light  and  power  companies  from  the  sale  of  energj' 
during  1920.  The  estimated  new  generating  installa- 
tion totals  1,251,700  kw.,  of  which  about  72  per  cent 
is  for  steam  plants  and  28  per  cent  is  for  hydro  plants. 
It  is  not  probable  that  the  central  generating  systems 
of  the  country  as  a  whole  will  be  required  to  carry  a 
load  equal  to  the  maximum  of  1920  much  before  next 
November.  If  next  winter's  load  does  not  exceed  that 
of  the  fall  of  1920,  and  it  probably  will  not,  the  cen- 
tral generating  plants  of  the  country  in  spite  of  the 
new  additions  now  planned  will  still  be  deficient  about 
1,500,000  kw.  in  installed  rating. 


TABLE  I— SUMMARY  OF  REPORTS  FROM   128  COMPANIES  (OVER  2,500  KW.  GENERATOR  RATING)  GIVING  ADDITIONS  TO 
GENERATING  AND  DISTRIBUTING  SYSTEMS  PURPOSED  DURING   1921 


Companies 
Reporting 


Steam-Electric   Generating 
Plants 


Hydro-EIectrio  Generating 
Plants 


Country  and  Sections 
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New  England  St ate«  18  376,131  258.529  65,000  $2,200,000  117,602  6,375       $500,000  $2,700,000  $250,000  $709,000  $3,659,000 

MWdfoAiC.c  States;.-..    .            ^  30  1,542  257  1,163.324  47,000  3,042,450  378,933  45,400          512,500  3,554.950  4,866,500  4,645,732  13.067.182 

Snnfh  Atlantic  StRtp^  16  371900  315  950  50  000  2,410,000  55,950     2,410,000  1,715,000  917,000  5,042,000 

NorttCentraf^tates 37  515979  467  529  99  000  6,642  500  48  450  4,175          162,500  6,805,000  2.285,000  2,919,000  12,009,000 

soutihclnrasftL";;;;::;:  :  "  213:300  nbso  4;ooo  •260:000  69:950  13:600  503,000  763,ooo  410,000  258,000  1,431,000 

Mnimtain  Statps  7  282  660  13  150  1000  75,000  269,510  2,050            43,000  118,000      35,000  153,000 

piX sfaies.!!  .".■; ; : ; ; ; ; : : : : : . :  lo  716:556  28i:o3o  37:500  2.712,250  435:525  126,200  23.330:000  26,042.250  6.872.000  10.245,000  43.159.250 

United  states H?  4,018,783  2,642,862  303.500  $17,342,200  1,375,921  197,800  $25,051,000  $42,393,200  $16,398,500  $19,728,732  $78,520,182 
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MIDDLE  ATLANTIC 
STATES 

$26,955,000 


SOUTH 
ATLANTIC  STATES 

t.15,320,000 


NEW  ENGLAND 
.STATES 

$12,545,000 


SOUTH 
CENTRAL  STATES 

$5,250  000 


MOUNTAIN 
STATES 

$200,000 


DISTRIBUTION  OF  ESTIMATED  NEW  INVESTMENTS  BY  THE   ELECTRIC  LIGHT  AND  POWER  INDUSTRY  DURING  1921 


The  greatest  expansion  during  1921  will  take  place  in 
the  Pacific  States  and  will  reach  a  total  value  of  more 
than  $86,000,000,  of  which  amount  55  per  cent  will  be 
for  hydro-electric  plant  construction  and  generating 
equipment  appertaining  to  it.  The  North  Central 
States  follow  with  an  estimated  new  investment  of 
almost  $80,000,000,  of  which  amount  35  per  cent  is 
for  steam-electric  generating  plants.  The  total  valhe 
of  the  additions  to  transmission  and  distribution  sys- 
tems is  estimated  at  $121,634,000,  an  average  of  $21,300 
for  each  operating  company  in  the  United  States. 

In  the  Sept.  11,  1920,  issue  of  the  Electrical  World 
was  published  a  tabulation  giving  the  proposed  addi- 
tions of  121  light  and  power  companies  during  1920  as 
totaling  $141,867,847.  This  figure  is  almost  double  that 
reported  by  the  128  companies  making  returns  for  1921. 
A  study  of  the  returns  for  both  years  indicates  that 
with  but  few  exceptions  the  same  companies  reported  in 


1921  as  in  1920.  If  these  figures  can  be  taken  as  a 
barometer  of  central-station  expansion  during  these  two 
consecutive  years,  the  conclusion  is  reached  that  the 
total  new  investments  in  central-station  generating, 
transmission  and  distribution  equipment  during  1921 
will  total  only  about  one-half  those  undertaken  during 
1920.  It  is  undoubtedly  true,  however,  that,  due  to  high 
cost  of  material  and  the  financial  stringency,  a  large 
proportion  of  the  additions  contemplated  during  1920 
were  not  undertaken.  If  the  1920  figures  are  corrected 
accordingly,  it  is  probable  that  the  proposed  additions 
for  1921  will  be  about  the  same  as  the  actual  additions 
made  during  1920. 

It  must  be  borne  in  mind  that  these  estimates  are 
for  additions  to  generating  and  distributing  systems 
which  were  operating  prior  to  Jan.  1,  1920,  and  do  not 
include  the  systems  of  new  operating  companies  or- 
ganized during  1920  or  1921. 


table  II— value  of  ADDITIONS  TO  ALL  CENTRAL  GENERATING  AND  DISTRIBUTING  SYSTEMS  DURING   1921  AS 

ESTIMATED  BY  "ELECTRICAL  WORLD" 


Steam-Electric  Generating 
Plants 


Countrj'  and  Sections  m  c  § 
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New  England  States 862,000 

Middle  Atlantic  States 2,358,500 

South  Atlantic  Statci 818,228 

North  Central  States 3,457,367 

South  Central  States 770,198 

Mountain  States 156,276 

Pacific  States 469.182 

Totals  for  United  States 8,891,751 
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Hydro-Electric   Generating 
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15,320,000 
79,010,000 
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Utility  Management  and  Policies 

INCkEASiNG  EMPHASIS  is  being  placed  by  utility  execu- 
tives on  the  broader  problem  of  management,  such 
as  public  relations,  finance,  organization,  and  the 
like,  because  of  the  new  set  of  conditions  that  came 
in  the  wake  of  the  war. 


Utility  Growth  to  Come  Tlirougli  Public 
Information 

General  Recognition  of  the  Economic  Relation  of  Light 

and  Power  Companies  to  Community  Welfare 

Essential  to  Progress 

By  Norman  Read 

Vice-President  and   General  Manager  Colorado  Power 
Company,  Denver,  Col. 

ONLY  with  the  support  of  the  public  can  the  utili- 
ties grow,  earnings  be  maintained  and  money  com- 
manded at  reasonable  rates.  The  public  will  naturally  be 
back  of  an}-  enterprise  which  it  honestly  feels  is  essen- 
tial to  its  comfort  and  to  its  prosperity.  It  is  fair  to 
assume,  then,  that  for  electric  light  and  power  compa- 
nies to  promote  a  better  public  understanding  of  the 
economic  relation  of  the  company  to  the  community 
welfare  has  become  essential.  In  direct  ratio  with  the 
accomplishment  of  this  object  will  come  public  good  will. 

The  early  history  of  Colorado  is  t\-pical  of  that  of 
other  states.  In  Colorado  the  primary  sources  of  the 
state's  wealth  came  from  the  gold  and  silver  mines 
.scattered  through  the  Rocky  Mountains.  Later  the  de- 
velopment of  coal  and  other  mines  strengthened  the 
position  of  the  mining  industry.  Even  though  the  agri- 
cultural developments,  stimulated  in  more  recent  years, 
have  been  the  source  of  great  wealth,  and  though  there 
are  greater  prospects  in  sight,  yet  the  fact  remains  in 
the  minds  of  many  of  the  people  of  the  state  that  min- 
ing is  the  principal  source  of  wealth  and  that  nothing 
should  be  allowed  to  detract  from  its  development. 

Here  we  have  a  case  where  one  industn,'  has  had 
consideration  over  another  in  spite  of  the  fact  that  the 
preferred  industry  is  largely  dependent  upon  the  other. 
Little  account  seems  to  be  taken  of  the  facts  that  the 
introduction  of  electric  power  into  mining  operations 
has  resulted  in  lower  costs  of  production  and  that  were 
it  not  for  electricity  the  mining  industrj^  of  Colorado 
would  undoubtedly  be  forced  to  work  to  much  closer 
limits.  Transportation  to  most  of  the  mining  camps  is, 
at  the  best,  expensive.  Had  it  been  necessary  to  haul 
coal  for  the  generation  of  power  to  operate  the  mining 
properties,  the  added  cost  might  have  proved  an  insur- 
mountable obstacle,  especially  in  the  last  two  or  three 
years.  Yet,  when  the  continued  existence  and  expan- 
sion of  the  electric  utilities  demand  more  equitable  rates 
for  the  service  rendered,  an  unenlightened  public  cries 
out  that  the  life  of  the  mining  industry  is  threatened. 

The  public  generally  is  slow  to  grasp  the  fundamental 
nature  of  the  electric  light  and  power  service.  The  case 
of  the  mining  industry  in  Colorado  and  its  inteiTela- 
tion  with  the  electrical  industry  is  but  one  example, 
yet  a  typical  one.  Were  the  public  apprised  of  the  need 
for  protecting  and  encouraging  the  electrical  industry 
to  the  same  extent  that  it  lends  its  sympathies  to  mining 


both  would  make  more  rapid  progress.  It  would  not 
then  be  always  necessary  to  expend  large  sums  to  pre- 
sent and  defend  the  electric  utility's  position  when  ques- 
tions of  rate  adjustments  are  pending.  Instead,  the  pub- 
lic would  be  inclined  to  take  the  part  of  the  electric  light 
and  power  company  and  be  anxious  to  be  assured  that 
the  utility  was  kept  in  the  most  sound  and  prosperous 
condition.  This  is  a  Utopian  condition,  but  one  that 
may  be  reached  if  properly  approached.  It  is  the  manner 
and  the  frame  of  mind  in  which  these  ends  are  reached. 
The  nation-wide  program  of  good-will  advertising 
that  is  now  being  carried  out  in  the  popular  magazines 
is  one  step  toward  this  end.  But  purely  impersonal  ad- 
vertising, even  though  it  be  well  conceived  and  has 
widespread  circulation,  will  not  complete  the  task.  To 
the  casual  reader  glacing  over  one  of  these  advertise- 
ments the  thought  will  come  that  the  intention  is  right 
but  that  it  does  not  come  home  to  him  in  the  closest 
way.  His  mind  turns  to  his  local  utility.  He  is  bound 
to  compare  the  ideals,  so  clearly  set  forth  in  the  adver- 
tisement, with  the  attitude  of  the  electric  utility  which 
renders  him  service.  If  he  has  met  with  good  service — ■ 
if  his  dealings  with  his  utility  have  been  pleasant  and 
he  can  feel  that  his  utility  has  done  everything  within 
its  power  to  further  the  growi;h  of  the  community,  then 
he  will  be  inclined  to  heed  the  case  for  utilities. 

Employees  the  Keystone 

The  matter  therefore  comes  back,  in  the  final  analysis, 
to  the  attitude  of  the  employees  of  the  utilities.  They 
are  in  a  position  to  influence  rightly  or  wrongly  the 
thought  of  a  large  part  of  the  community  to  which  serv- 
ice is  given.  Increasing  attention  must  be  bestowed 
upon  the  need  for  encouraging  the  employees — both 
those  who  officially  come  in  contact  with  the  public 
and  all  those  others  who  meet  the  public  through  their 
circle  of  friends — to  pass  on  correctly  the  ideals  of 
service  held  by  the  utility. 

The  use  of  publicity  in  the  presentation  of  facts  in 
order  to  build  up  good  will  for  a  utility  has  a  time  ele- 
ment of  the  greatest  importance.  Publicity  during  times 
when  the  public  is  not  engrossed  in  the  progress  of  a 
controversy  over  rates  or  service  or  franchise  matters 
is  likely  to  bear  better  fruit.  The  good  that  will  come 
from  publicity  at  times  of  controversy  is  questionable. 
Then  the  public  is  on  the  defensive.  It  will  be  seeking 
to  find  flaws  in  the  arguments  presented.  It  will  think 
that  the  company  must  be  badly  in  need  of  protection. 
Besides,  there  is  the  possibility  that  publicity  at  such 
times  will  only  continue  the  controversy,  whereas  if 
less  were  said,  in  many  cases  a  settlement  would  be 
reached  sooner  and  with  less  friction. 

This  is  a  problem  for  every  utility  to  work  on.  It  is 
not  alone  for  the  larger  companies  or  the  smaller.  Each 
one  must  do  its  share.  The  question  is  the  same  in 
nearly  every  locality.    Build  up  a  broader  and  a  sounder 
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relation  with  the  public  in  times  of  smooth  sailing.  Do 

this  by  constructive  work  through  the  medium  of  the 

employees,   supported  by  a  logical  presentation  of  the 
facts  by  means  of  widespread  publicity. 


Intensive  Sale  of  Public  Utility 
Securities 

Systematic   Covering   of   Territory  Enables  Company 

to  Do  Major  Part  of  Its  Financing  Through 

Sale  of  Preferred  Stock — Advertising 

and  Methods  Employed 

By  Percy  H.  Whiting 

Manager  Securities  Department  Central  Maine  Power 
Compa  ny 

TO  SELL  each  year  $1,500,000  of  7  per  cent 
preferred  stock  of  the  Central  Maine  Power  Com- 
pany, which  supplies  about  36,000  customers  in  a 
widely  scattered  territory,  has  presented  very  serious 
problems.  In  view  of  the  facts  that  this  stock  is  sold 
at  $107.50  per  share  to  net  61  per  cent  and  that  tTie 
company  does  the  major  part  of  its  financing  in  this 
manner  an  explanation  of  our  methods  of  intensive 
selling  may  be  of  help  to  other  companies  contemplating 
a     customer-ownership  
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plan  of  financing.  Be- 
fore we  start  advertis- 
ing, soliciting  or  any- 
thing else  we  send  a 
man  ahead  to  get  up 
lists  of  prospective  pur- 
chasers. In  a  town 
that  we  serve  we  run 
off  a  list  of  our  cus- 
tomers and  have  our 
local  representative 
cross  off  the  hopeless 
ones.  We  call  on  the 
rest.  In  a  town  not  on 
our  lines  we  arrange  to 
have  some  town  official 
or  political  expert  pre- 
pare a  list  and  then 
have  it  checked  by  the 
tax  assessor  or  tax  col- 
lector. Frequently  we 
have  the  list  double- 
checked.  We  want 
plenty  of  "prospects," 
but  we  want  possibili- 
ties only  and  have 
found  that  money  spent 
on  getting  a  good  list 
is  money  well  invested. 
It  is  cheaper  to  hire 
tax  assessors  than 
salesmen.  Our  instruc- 
tions to  the  man  who 
goes  after  this  list  is  to 

get  the  name  of  everybody  who  has  $100  or  more  in 
the  bank  or  who  can  save  $10  a  month,  and  we  plan  to 
call  on  from  10  to  25  per  cent  of  the  inhabitants  of  any 
town.  It  takes  time,  but  it  is  the  only  way  to  cover  the 
ground  thoroughly. 

The  securities  department  manager,  faced  with  the 
task  of  making  his  field  produce  every  single  share 
that  it  possibly  can,  first  studies  the  circulation  of  the 
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daily  and  weekly  papers  in  the  field  he  plans  to  work. 
Selling  must  follow  advertising.  When  he  starts  ad- 
vertising in  any  given  paper  he  will  plan  to  cover  every 
town,  as  well  as  the  intervening  countryside,  that  is 
dominated  by  that  paper's  circulation.  Thus  he  makes 
his  advertising  pay  the  highest  possible  returns. 

When  we  have  our  names  ready  we  start  our  news- 
paper advertising.  Ordinarily  we  open  the  campaign 
with  a  double-center  spread  in  the  daily  papers  that 
cover  the  field.  Then  we  drop  to  full  pages,  to  halves, 
to  quarters,  and  then  wind  up  with  a  long  series  of 
advertisements  three  columns  in  width  and  10  in.  deep. 
While  the  campaign  is  on  we  advertise  in  nearly  every 
issue  of  every  paper  in  the  field. 

The  advertisements  are  adapted  as  far  as  is  prac- 
ticable to  local  conditions.  We  try  to  show  how  the 
investment  in  our  preferred  stock  will  directly  benefit 
that  locality.  Another  fixed  rule  in  writing  our  adver- 
tisements is  to  discuss  only  one  point — be  it  tax  exemp- 
tion, safety  or  certainty  of  return.  Whatever  it  may 
be  it  is  the  sole  subject  of  that  day's  advertisements. 
I  mention  this  because  I  have  seen  so  many  "bird-shot" 
security  advertisements.  We  run  illustrated  advertise- 
ments frequently,  display  them  well  and  insist  that  they 
must  not  be  run  on  the  financial  page. 

Just  before  we  are 
ready  to  open  our  cam- 
paign we  send  a  form 
letter  to  every  prospec- 
tive customer  in  the 
town  and  try  to  fit  this 
appeal  to  the  commu- 
nity. The  letter  always 
ends  by  saying  that  our 
representative  will  call. 
With  the  letter  goes  a 
circular  giving  the 
usual  facts  about  the 
security  and  the  com- 
pany, but  differing 
from  the  conventional 
circular  in  that  the  first 
page  contains  an  illus- 
tration designed  to  pic- 
ture the  possibilities  of 
water  power.  The 
whole  circular,  unlike 
the  usual  security  cir- 
cular, is  set  in  type 
that  is  easy  to  read. 
With  these  prelimi- 
naries out  of  the  way 
we  send  all  or  part  of 
our  campaign  force  into 
the  town.  We  use  about 
one  salesman  to  every 
200  "prospect"  cards. 
The  campaign,  if  at  all 
important,  usually 
starts  with  an  all-day 
sales  meeting,  presided  over  by  the  sales  manager,  field 
manager  or  his  assistant.  The  special  situation  in  that 
town  is  discussed,  answers  to  objections  are  threshed 
over  and  suggestions  are  made  for  fitting  the  sales  talks 
to  local  conditions. 

Then  the  campaign  begins.  Not  only  are  all  the 
"prospects"  in  the  town  carefully  followed  up,  but  also 
every  road  leading  from  that  town  out  into  the  coun- 
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try.  The  rural  work  is  done  almost  on  a  house-to- 
house  basis.  Each  salesman  reports  on  each  call  by 
filling  out  a  card.  These  reports  are  filed  and  they 
give  us  a  wonderful  "prospect"  list.  In  the  past  two 
and  a  half  years  our  salesmen  have  called  on  probably 
50,000  people  and  have  reported  on  most  of  them. 

The  wise  securities  manager  will  have  even  the  small- 
est towns  worked.  Our  motto  is  "Every  town  with 
people  in  it  is  our  town."  The  most  productive  of  all 
are  prosperous  small  towns  which  have  no  bank.  One 
of  our  salesmen  once  spent  two  days  in  a  town  that 
numbered  two  families  and  sold  his  week's  quota  there. 
It  is  by  no  means  enough,  however,  to  work  the  small 
towns  alone — the  salesman  must  go  out  into  the  rural 
districts  and  work  them,  road  by  road.  He  will,  if  his 
experience  is  like  ours,  meet  his  best  success  there. 

Naturally  even  the  best  sort  of  "campaign"  is  a 
sketchy  affair.  It  lands  only  such  customers  as  are 
ripe  and  ready,  leaving  many  of  the  best  for  a  later 
period.  When  enough  tov^-ns  have  been  worked  to  make 
3.  total  population  of  from  25,000  to  35,000  we  have  a 
new  "territory"  ready.  This  territory  is  declared 
closed  and  put  in  charge  of  a  resident  salesman.  Usu- 
ally it  is  awarded  to  the  leading  man  on  the  campaign 
force.  He  settles  down  there  and  begins  to  work  his 
towns  on  a  continuous,  year-round  basis.  A  man  so 
•situated  in  a  territoi-y  can  usually  produce  considerably 
more  business  than  when  he  was  campaigning. 

Size  of  Territories 

The  population  of  our  territories  averages  26,000 
people.  On  this  basis,  when  we  complete  our  canvass 
■of  Maine,  which  we  hope  to  do  within  si.x  months,  we 
shall  have  the  entire  state  handled  by  twenty-eight 
"territory"  salesmen.  Our  present  tendency  is  to  cut 
down,  rather  than  to  enlarge,  territories.  In  normal 
times  it  seems  likely  that  one  salesman  could  make  his 
best  showing  working  in  a  territory  of  perhaps  20,000 
people.  We  are  experimenting  now  on  some  territories 
that  contain,  on  an  average,  11,000  people.  The  aver- 
age bond  salesman  in  a  town  of  11,000  people  would 
probably  not  have  more  than  from  five  to  ten  "pros- 
pects"— and  not  over  a  day's  work  every-  month. 

Recently,  while  on  the  way  to  start  soliciting  in  a 
new  town,  I  was  talking  with  a  bond  salesman.  "How- 
many  people  do  you  bond  salesmen  call  on  in  this 
town?"  I  asked  him.  "Three,"  he  replied.  We  worked 
that  same  town  three  weeks  with  three  salesmen  and 
found  it  productive. 

To  central-station  companies  which  are  finding  that 
they  have  to  sell  more  securities  we  recommend  heartily 
that  they  discontinue  the  practice  of  "spotting  around" 
and  get  down  to  "covering."  Until  that  is  done  the 
central-station  company  cannot  hope  to  come  anywhere 
near  the  possibilities  of  the  field.  The  bond  men  say 
that  such  a  course  is  suicidal,  that  it  will  soon  reach 
the  saturation  point.  Our  experience,  based  on  fairly 
intensive  selling  spread  over  nearly  three  years,  is  that 
the  saturation  point  will  be  reached  about  the  same 
time  that  the  savings  banks  put  up  their  shutters  and 
quit — and  that's  a  long  way  off.  The  amount  of  stock 
we  have  sold  since  our  intensive  campaign  began,  in  the 
summer  of  1918,  is  close  to  $3,000,000,  par  value. 

From  the  customer-ownership  advertising  comes  a 
surprising  amount  of  help  in  enlisting  support  in  public- 
relation  matters.  The  very  nature  of  the  effort  to  sell 
preferred  stock  is  an  appeal  to  recognize  what  the 
company  is  doing  to  build  up  its  community.    The  idea 


of  sharing  the  ownership  and  the  earnings  of  the  power 
company  with  the  people  is  steadily  hammered  home. 

When  the  Legislature  of  Maine  took  up  the  question 
of  state  ownership  of  water  powers  our  company  took 
stock  of  the  situation  and  found  that  through  two  and 
a  half  years  of  customer-ownership  advertising  it  had 
presented  its  case  to  the  people  of  Maine.  It  had  told 
its  "public  relations"  story,  not  thi-ough  "propaganda" 
advertisements,  but  in  connection  with  an  appeal  that 
the  people  of  Maine  unite  with  it  in  building  up  the 
state.  In  any  political  crisis  this  advertising  will  be 
worth  all  it  has  cost  as  good-will  advertising — yet  it 
paid  for  itself  as  it  went  along  in  helping  to  sell 
preferred  stock. 


Electrical  Merchandising  by  the  Central- 
Station  Company 

Merchandising  Department  Should  Earn  Fair  Profit — 
Central  Station  Company  Best  Medium  for  Intro- 
ducing New  Devices — Results  Attained 

TO  WHAT  extent  the  central-station  company  should 
engage  in  merchandising  and  the  best  methods  to 
adopt  to  make  this  business  return  a  fair  profit  have 
for  long  been  topics  which  offer  a  fertile  field  for  differ- 
ences of  opinion.  That  the  sale  of  electrical  merchan- 
dise can  be  made  to  return  a  fair  profit  to  the  electric 
light  and  power  company  when  conducted  properly  has 
been  demonstrated  by  a  number  of  companies.  How- 
ever, there  is  a  belief  on  the  part  of  some  in  the  elec- 
trical industry,  including  certain  central-station  execu- 
tives, that  the  electric  light  and  power  company  is  in 
business  only  to  sell  electrical  energy  and  that  the  sale 
of  electrical  devices  is  out  of  its  field.  Others  have  gone 
so  far  in  the  opposite  direction  as  to  maintain  that  the 
electric  utility  not  only  should  sell  all  kinds  of  energy- 
consuming  devices  but  should  sell  them  at  cost  in  order 
to  increase  the  kilowatt-hour  sales.  The  latter  policy 
has  brought  a  storm  of  protest  from  dealers,  many  of 
whom  think  that  central-station  men  are  trying  to  drive 
them  out  of  business. 

Companies  which  operate  in  scattered  territories 
serving  small  towns  and  rural  communities  are  fre- 
quently the  only  means  through  which  their  customers 
can  procure  electrical  devices.  Through  small  local 
ofliices  and  occasional  visits  of  salesmen  the  central- 
station  company  is  able  to  sell  appliances  where  dealers 
would  find  it  difficult  to  maintain  a  shop  or  send  can- 
vassers. Without  this  service  by  the  electric  light  and 
power  company  such  customers  would  for  the  most  part 
go  without  electrical  devices. 

Central-Station  Company  Must  "Pioneer" 
New  Devices 

In  the  earlier  days,  when  the  first  appliances  were 
brought  out  and  were  passing  through  a  strenuous 
period  of  development,  it  was  natural  that  the  central- 
station  company  proved  the  only  medium  through  which 
these  devices  could  be  introduced.  Now  these  companies 
feel  that,  having  borne  this  expense  of  introduction  and 
development,  it  is  not  logical  to  expect  them  to  step  out 
of  the  business  as  soon  as  a  market  has  been  ci-eated. 

Taking  it  for  granted  that  a  central-station  company 
conducts  a  merchandising  department,  there  is  the  prob- 
lem of  making  it  pay  a  profit.  That  it  must  be  con- 
ducted on  business  principles  is  obvious.  Prominently 
located  salesrooms  and  offices,  well  stocked  with  goods 
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properly  displayed,  baiked  up  with  a  force  of  salesmen 
who  will  make  frequent  calls  on  all  consumers,  produce 
results.  Advertising  is  essential,  but  it  has  to  be  done 
intelligently  and  it  is  money  wasted  unless  it  carries  a 
selling  appeal  as  strong  as  does  the  advertising  of  other 
merchants  in  the  same  town. 

In  the  past  some  companies  have  been  confused  as  to 
just  what  charges  to  make  against  the  merchandising 
department.  The  N.  E.  L.  A.  classification  of  accounts 
provides  a  system  of  accounting  for  this  department 
which  if  followed  will  show  exactly  the  results  obtained. 
In  general  it  should  be  remembered  that  that  branch 
of  the  commercial  department  engaged  in  selling  energy 
to  power  and  industrial  consumers  should  be  charged 
with  its  proper  proportion  of  overhead  expense  and  that 
the  merchandising  department  should  be  charged  like- 
wise in  order  to  determine  whether  the  latter  is  paying 
its  way. 

Profits  from  Merchandising 

The  volume  of  business  that  can  be  done  by  a  central- 
station  company  will  naturally  depend  proportionately 
upon  the  aggressiveness  of  its  sales  policy.  The  pos- 
sibilities of  merchandising  can  best  be  judged  from 
the  results  obtained  by  companies  which  have  success- 
fully conducted  such  a  department.  In  a  recent  paper 
D.  W.  Snyder,  general  manager  of  the  Bloomington  & 
Normal  (111.)  Railway  &  Light  Company,  stated  that  in 
a  territory  including  a  town  of  28,000  people  and  about 
a  dozen  small  communities  daily  sales  amounted  to  $500 
per  day — approximately  $L50,000  for  the  year.  Net 
revenue  was  $36,244.50,  from  which  should  be  deducted 
$9,153.85  for  advertising  and  development  expense,  leav- 
ing a  net  profit  of  $27,090.65.  The  average  merchandise 
stock  carried  was  $28,000.  These  figures  are  sig- 
nificant, as  it  will  be  noted  that  this  stock  was  turned 
over  five  and  a  quarter  times  during  the  year  and  that 
the  net  profit  was  very  nearly  as  great  as  the  average 
investment  in  stock.  Compare  this  with  the  revenue 
from  kilowatt-hour  sales  where  the  capital  is  turned 
over  once  in  five  years.  The  rate  of  turnover  on  mer- 
chandising in  this  case  was  twenty-six  and  a  quarter 
times  as  fast  as  that  on  kilowatt-hour  sales. 

A  holding  company  which  operates  about  twelve  prop- 
erties throughout  the  country  had  up  to  1917  conducted 
its  commercial  department  with  a  view  to  increasing 
consumption  of  energy.  It  then  changed  its  policy, 
started  selling  appliances  at  list  prices  and  planned  to 
make  the  department  self-supporting.  A  comparison  of 
the  company's  gross  revenue,  expense  and  net  earnings 
from  merchandising  during  the  past  five  years  follows: 


1920  I9I9         I9IS  191?     i       1916 

Grossrevcnue $760,117     $597,653    $471,660     $85,744      $429,265 

Expense 598,860      491,389     424,648       84,495       457,294 

Nctearninga $161,257    $106,264      $47,012      *$l,249      *$28,029 

Promotion  cxpenfces: 

Total  promotion  expenie 
rharned  to  gas,  electric 
and  tteam  operations.  .      $83,238      $74,443      $61,169      $83,695         $11,214 

Excess  or  deficiency  of 
merchandise  and  job- 
bing eaminffs  over  com- 
pany's total  promotion 
expense $77,969     $31,821    *$14,157    *$82,446    *$H6,243 

•  Deficit, 

The  items  under  "promotion  expenses"  were  charged 
to  operations  and  were  not  a  direct  charge  against  the 
merchandising  business.  From  these  figures  it  will  be 
seen  that  this  company  has  been  able  to  pay  all  of  its 
promotion  expenses  from  the  sale  of  merchandise  and 


that  for  the  years  1919  and  1920  a  net  profit  was  made 
over  and  above  all  these  charges. 

The  Colorado  Springs  Light,  Heat  &  Power  Company, 
which  serves  a  population  of  about  35,000,  reports  these 
figures  for  1920 : 


Gro35  income  from  merchandising $68,925  87 

Expenses 62  807  53 

Net  profit $6, 1 1 7 . 8» 


This  company  had  a  stock  turnover  of  four  and  a  half 
times  during  the  year,  the  stock  investment  never  ex- 
ceeding $15,000.  This  investment,  however,  was  con- 
sidered by  the  company  to  be  unusually  large,  since, 
because  of  its  inability  to  obtain  material  as  needed, 
it  was  necessary  to  increase  the  usual  stock  nearly  lOO 
per  cent.  Under  normal  conditions  the  stock  invest- 
ment was  about  $8,000. 

As  to  the  growth  of  merchandise  sales,  a  Western 
company  in  1913  had  a  gross  merchandising  revenue  of 
not  quite  $100,000.  In  1920,  seven  years  later,  this 
company's  gross  revenue  from  this  source  was  a  little 
over  $900,000.  Still  another  company  asserted  that  the 
profits  from  its  merchandise  sales  were  sufficient  to  pay 
one-half  the  dividends  on  its  outstanding  preferred 
stock.  In  one  company  the  average  gross  sales  per 
month  to  residential  customers  equaled  the  amount  ac- 
cruing from  kilowatt-hour  sales  to  these  customers. 

Rate  of  Capital  Turnover 

When  considering  the  possibilities  of  a  merchandising 
department,  one  outstanding  feature  is  the  small  invest- 
ment required  per  dollar  of  gross  income  as  compared 
with  the  investment  in  plant  and  equipment  necessary 
for  the  sale  of  kilowatt-hours.  Furthermore,  the  in- 
vestment in  a  merchandise  stock  can  be  increased  or 
decreased  pretty  much  at  the  will  of  the  manager,  but 
to  decrease  the  capital  invested  in  a  utility  property  is 
next  to  impossible.  The  earnings  from  the  sale  of  elec- 
trical merchandise  are  not  subject  to  commission  regu- 
lation, and  the  central-station  company  is  at  liberty  t* 
expand  or  retrench  on  its  activities  as  varying  condi- 
tions may  dictate. 

One  question  which  will  probably  always  be  kept  open 
for  discussion  is  the  relation  between  the  electric  light 
and  power  company  and  the  contractor-dealers.  What 
differences  have  existed  are  for  the  most  part  the 
result  of  misunderstanding.  As  a  matter  of  fact,  where 
the  central-station  company  has  conducted  its  merchan- 
dising business  along  aggressive  lines,  following  the 
principles  of  any  other  merchant,  it  has  been  demon- 
strated that  the  business  of  the  contractor-dealer  has 
been  benefited  and  actually  increased.  On  the  other 
hand,  in  some  instances  where  the  central-station 
company  has  retired  from  this  field  the  use  of  electric 
appliances  has  shown  a  decided  falling  off.  Experience 
proves  that  there  is  plenty  of  room  in  the  field  for  both 
the  central  station  and  responsible  dealers  and  that  the 
result  of  honest  competition  will  bring  increased  busi- 
ness to  both. 

The  central-station  company  is  directly  interested  in 
securing  the  largest  and  widest  distribution  of  electri- 
cal devices  to  its  customers,  and  it  cannot  well  afford  to 
abandon  this  field.  With  this  end  in  mind,  the  electric 
light  and  power  company's  merchandising  policy  may 
be  summed  up  as  follows: 

To  operate  this  department  upon  a  profitable  basis, 
observing  business  ethics;  to  sell  only  standard  appli- 
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ances  which  will  require  the  least  amount  of  service  and 
repair  work,  but  to  do  such  work  promptly  when  neces- 
sary ;  not  to  do  house  wiring  where  there  are  responsible 
and  reliable  contractors  to  handle  this  class  of  work; 
to  co-operate  with  local  contractor-dealers;  to  conduct 
the  merchandising  department  with  a  view  to  increas- 
ing the  use  of  electrical  energy  and  developing  the  use 
of  new  devices  and  appliances,  thereby  rendering  to  its 
customers  the  best  service  possible. 


In  eh  urge  o! 
1.1k.,  Gu& 


A  iiuiiatss. 


Publk-Kelatlons, 
Conducts,  Ltg. 

AppHoEce 


M.i.T  I.it.r 
Str«t  Ump 

et.t.  Tuvcri 
Distrllutiuc 

Foreman 
Power.l'iEi.  i 
Witer  IVpt. 

Organizing  for  Efficient  Operation 

How  a  Company  Serving  a  Territory  of  300  Square 

Miles  and  Containing  3.100  Electric  Consumers  Is 

Equipped  to  Give  Good  Service  Economically 

By  Walter  P.  Schwabe 

Vice-President  and  General  Ma^mger  Northern  Connecticut 
Light  &  Power  Company,  Thompsonville,  Conn. 

THE  organization  of  small  electric  service  companies 
covering    a    considerable    territory    and    serving    a 
moderate-sized     population     demands 
careful   planning   in    order   to   insure 
efficient  operation.    To  achieve  success 
constructive    planning    of    plant    im- 
provements and  business  development 
is  essential.   Mistakes  that  cost  money 
aflfect  the  future  of  a  small  company 
much   more  than  they  affect  a   large 
one    where    the    financial    loss    might 
even  be  hardly  noticed.    Therefore  an 
excellent  opportunity  exists  for  thor- 
ough systematization  of  all  phases  of 
company  work,  for  clear  definition  of 
responsibilities  and  for  the  establish- 
ment of  vigorous  and  positive  policies. 
Since    large    companies    can    make 
many  refinements  in  organization  and 
methods  of  handling  work  that  smaller 
companies   cannot   afford,    the   writer 
will   refer  to   a   moderate-size   utility 
serving  a  population  of  28,000  people 
scattered  over  300  square  miles  to  il- 
lustrate   what    small    companies    maj- 
profitably  do.    The  company  to  which 
the  writer  refers  furnishes  three  serv- 
ices— water,  gas  and  electricity — sup- 
plying 2,400   water  consumers,   2,700 
gas  consumers  and  3,100  consumers  of 
electricity  respectively.    Good  public  relations  are  main- 
tained principally  by  the  personal  contact  of  employees 
in  public  affairs,  the  general  manager  being  a  director 
in  two  building  and  loan  associations  and  president  of 
one,  a  director  in  the  Connecticut  Chamber  of  Commerce 
from  the  local  Board  of  Trade  and  concerned  in  many 
other  activities. 

The  accounting  department  is  in  charge  of  the  treas- 
ui-er,  with  one  bookkeeper,  cashier,  chief  clei'k  and  five 
assistants.  The  accounting,  meter  reading,  billing  and 
commercial  work  of  the  water  companies  are  also  han- 
dled by  this  force,  and  for  this  a  fixed  charge  is  made 
to  these  companies.  Meters  are  read  continually  for 
twenty  days  by  two  men,  bills  being  mailed  daily.  Elec- 
tric, gas  and  water  meters  are  read  at  the  same  time. 
An  Elliott-Fisher  billing  machine  is  used  and  addresso- 
graph  work  is  done  by  meter  readers  when  not  in  the 
field.  Four  collection  agencies  are  maintained,  at  which 
points  customers'  complaints  are  also   received.    These 


agencies  deposit  receipts  daily  in  a  local  bank  to  the 
credit  of  the  company,  mailing  duplicate  deposit  slips 
with  coupons  from  bills  and  any  complaints  received  to 
the  cashier  at  Thompsonville.  All  complaint  notices  are 
turned  over  to  the  order  clerk,  who  takes  all  telephone 
calls  from  the  entire  teiTitorj\  Virtually  all  customers 
can  call  the  company's  office  without  toll  charges. 

Line  construction  and  maintenance  is  handled  by  one 
gang,  consisting  of  a  foreman,  three  linemen  and  a 
ground  man  with  a  White  truck.  A  Stewart  truck  with 
two  men  is  used  in  making  service  connections  and  small 
repairs,  all  under  the  direction  of  the  superintendent 
of  power  and  distribution. 

The  company  does  no  wiring  or  repairs  to  wiring. 
Eight  or  ten  small  contractors  in  the  territory  do  this 
work,  and  the  company  co-operates  with  them  fully, 
especially  in  financing  time-payment  jobs. 

Meter  maintenance  and  setting,  appliance  repairs  and 
utilization  complaints  are  handled  by  the  meter  chief 
and  two  assistants.  Street-lamp  inspection  and  replace- 
ments are  cared  for  by  one  inspector  and  an  automobile. 
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ORGANIZATION  OF  PERSONNEL  IN  A  MEDIUM-SIZE  COMPANY 


The  company  operates  about  1,100  street  lamps,  illumi- 
nating 60  miles  (96  km.)  of  highway.  This  department 
also  keeps  history  card  records  of  all  poles,  meters, 
transformers  and  street  lamps  and  maintains  up-to-date 
distribution  system  maps.  Line  extensions  applied  for 
are  investigated  by  the  superintendent  of  distribution, 
who  estimates  the  cost  and  sketches  the  required  detail 
on  a  special  fomi.  When  the  cost  of  an  extension 
exceeds  the  outlay  warranted  by  the  estimated  revenue, 
the  applicants  pay  14  per  cent  fixed  charge  on  the  excess 
line  cost  in  addition  to  the  regular  charges  for  service, 
A  showroom  is  maintained  at  the  Thompsonville  office, 
in  charge  of  the  merchandising  manager.  Sales  are 
made  principally  through  an  outside  salesman,  with  an 
automobile,  working  on  a  commission.  Merchandising 
is  aggressively  promoted,  and  the  merchandising  man- 
ager's salary  depends  on  the  net  profits  from  this  de- 
partment, which  is  charged  with  fixed  overhead  expenses, 
such  as  rent,  merchandising  and  advertising  expense. 
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sales  commissions,  interest  on  inventory,  storeroom  ex- 
pense and  clerk  hire.  Last  year  merchandise  sales 
totaled  $26,000.  Four  cooking  lectures  have  been  given 
during  the  past  month  to  promote  the  use  of  the  electric 
range,  and  the  annual  house-wiring  campaign  is  on 
during  the  month  of  May.  Three  months'  free  service 
and  one  year  to  pay  for  wiring  are  offered  as  induce- 
ments. 

Advertising  material  for  the  promotion  of  better 
public  relations  prepared  by  the  National  Electric  Light 
Association  and  the  American  Gas  Association  is  largely 
used  in  the  local  press.  Twelve  periodicals  of  public 
utility  interest  are  taken  by  the  company.  Nineteen  of 
the  twenty-one  employees  in  the  company's  electrical 
department  are  members  of  the  N.  E.  L.  A.,  the  company 
paying  the  dues. 

Until  a  few  years  ago  improvements  and  extensions 
were  financed  by  .sale  of  bonds  and  preferred  stock 
through  Boston  and  Hartford  bankers,  but  during  the 
past  year  money  was  temporarily  obtained  through  a 
bank  loan.  The  company  is  now  considering  financing 
by  a  sale  of  some  form  of  security  to  its  customers  and 
•employees. 

Traiisfoniiing  Public  Opinion 

Two  Difficulties  that  Often  Block  the   Way  to  Better 

Relations  ivith  C^isf.omers — A  Western  Company's 

"Department  of  Greater  Service" 

By  S.  M.  Kennedy 

Vice-President  in  Charge  of  Busitiess  Development  and 

Public  Relations  Southern  California  Edison 

Company,  Los  Angeles 

PERHAPS  there  is  at  the  present  time  no  subject 
which  is  more  constantly  in  the  minds  of  public  util- 
ity e.xecutives  and  managers  of  commercial  enter- 
prises than  the  topic  of  relations  with  the  public.  Cer- 
tainly no  subject  is  more  discussed  when  represent- 
atives of  such  organizations  gather  together  in  com- 
mittees or  assemble  at  conventions.  Those  who  have 
followed  the  course  of  events  for  some  years  past  can 
recall  that  for  a  long  time  there  was  seemingly  a  care- 
less disregard  on  the  part  of  many  utility  managers  of 
the  opinion  of  the  public  concerning  their  business  and 
operations.  Today  all  has  changed,  and  a  keen  anxiety 
regarding  public  opinion  is  observed  in  many  directions 
where  it  has  not  been  noticeable  heretofore. 

Notwithstanding  all  that  has  been  said  and  written 
during  the  past  few  years  on  the  subject  of  the  rela- 
tions between  public  utility  companies  and  their  con- 
sumers, there  undoubtedly  lurks  in  the  minds  of  a  con- 
siderable portion  of  the  public  a  rooted  dislike  of  them. 
To  many  an  otherwise  clear-headed  man  the  ways  of 
big  corporations  are  a  dark  and  impenetrable  mystery. 
He  is  inclined  to  look  with  suspicion  on  all  they  do.  "The 
millions  tossed  about  so  freely  in  annual  reports  fre- 
quently seem  to  him  ill-gotten  gains  that  he  would  like 
to  see  distributeti  among  the  so-called  common  people. 

Two  Difficulties  in  the  Way 

There  are  two  difficulties  yet  remaining  before  the 
pathway  to  better  public  opinion  can  be  cleared  of  the 
obstructions  that  block  or  impede  progress.  The  first 
is  that  the  majority  of  those  composing  the  public  are 
liable  to  consider  utility  companies  collectively  rather 
than  individually.  Consequently  those  corporations  that 
do  not  progress  not  only  stand  in  their  own  light  but 
they  help  keep  the  light  of  truth  from  spreading.    They 


also  blind  the  public  vision  to  the  good  intentions  of 
other  companies  whose  methods  may  be  more  concilia- 
tory and  progressive.  The  second  difficulty  is  caused 
by  such  utility  companies  as  announce  they  are  going 
to  do  thus  and  so,  with  the  idea  of  conveying  to  the 
minds  of  their  patrons  that  radical  changes  are  to  be 
inaugurated  and  strenuous  efforts  made  to  please,  and 
who  do  not  live  up  to  their  promises.  Then  there  are 
other  companies  with  really  good  intentions  whose  offi- 
cers think  they  have  adopted  progressive  methods  but 
whose  employees  are  either  ignoring  instructions  or 
have  not  been  told  what  to  do.  Their  patrons  and  the 
public  in  general  are  not  getting  what  was  promised  and 
the  people  cannot  be  blamed  if  in  their  disappointment 
they  say  things  uncomplimentary  to  the  corporations 
that  have  not  kept  faith  with  them. 

It  is  generally  conceded  that  the  day  has  long  since 
passed  when  the  management  of  any  industrial  or  util- 
ity organization  can  ignore  public  opinion.  It  is 
asserted,  however,  that  there  are  corporations  whose 
managing  officers  may  have  the  right  ideas  regarding 
intercourse  with  the  public  but  who  do  not  make  it 
their  business  to  see  that  these  ideas  are  promulgated 
among  their  assistants  and  the  employees  down  the  line. 
They  do  not  "follow  through,"  and  consequently  excel- 
lent thoughts  and  good  intentions  are  dissipated  and 
lost  because  they  fail  to  reach  the  points  of  contact 
where  they  would  produce  desired  results.  There  never 
was  a  time  before  when  people  at  large  gave  to  pub- 
lic utility  companies  such  close  attention.  These  cor- 
porations occupy  greater  prominence  than  ever  before, 
not  only  because  of  the  increasing  demands  for  the 
service  supplied,  but  also  because  many  utility  com- 
panies are  looking  to  their  consumers  for  copartners  in 
the  industry  in  which  they  are  the  ultimate  patrons. 
It  is  an  axiom  that  money  flows  only  to  where  there  is 
confidence,  and  confidence  is  acquired  by  many  only 
after  the  closest  scrutiny.  The  unreasoning  and  un- 
reasonable consumer  is  fast  disappearing  in  territories 
where  the  standard  of  public  relations  has  been  raised, 
and  in  his  place  there  has  arisen  the  thinking  individual 
who  is  willing  to  meet  the  progressive  company's  out- 
stretched hand  more  than  half  way,  and  whose  friendship 
and  good  will  become  tangible  assets. 

Employees'  Attitude  of  Vital  Importance 

After  all,  it  will  usually  be  found  that  down  the  line 
most  utility  companies  have  the  kind  of  employees  who 
can  carry  out  instructions  given  and  follow  examples 
set.  It  is  for  the  management  to  decide  what  shall  be 
the  instructions  and  whose  example  shall  be  followed. 
Employees  are  as  much  a  part  of  the  organization  as 
the  president.  The  elevator  operator  meets  more  peo- 
ple than  the  general  manager.  Does  he  do  it  in  the 
right  way?  The  troubleman  has  more  personal  contact 
with  the  public  than  the  chief  engineer.  Does  he  make 
a  good  impression?  The  collector  greets  more  con- 
sumers than  the  treasurer.  Does  he  perform  the  diffi- 
cult task  of  taking  people's  money  and  leaving  them 
pleased?  The  knack  of  saying  and  doing  the  right 
thing  at  the  right  time  is  a  wonderful  asset  in  public 
relations,  and  its  absence  has  been  the  cause  of  many 
a  company's  loss  and  many  a  man's  failure.  Strangely 
enough,  it  not  infrequently  happens  that  some  men  who 
have  failed  have  given  considerable  thought  to  the  sub- 
ject of  meeting  and  dealing  with  the  people  in  a  pleas- 
ing way.  They  missed  the  mark  because  they  did  not 
get  the  real  philosophy  of  it.    They  have  tried  to  please 
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the  people,  but  have  overlooked  the  individual.  Suc- 
cessful business  is  business  plus  personality.  The  more 
a  business  is  crowded  with  personality  the  faster  it  will 
grow  and  prosper.  Orders  issued  from  leather-lined 
swivel  chairs  regarding  public  relations  will  not  do  the 
work;  instructions  given  across  mahogany  tables  re- 
garding treatment  of  consumers  will  fall  short;  resolu- 
tions of  boards  of  directors  containing  stock  phrases 
regarding  courtesy  and  consideration  to  the  public  will 
be  entirely  ineffective  if  the  crux  of  the  subject  is  over- 
looked. Employees  are  individuals  and  consumers  are 
individuals,  and  as  individuals  the  one  class  representing 
the  company  meets  the  other  class  representing  the 
public  and  it  is  in  the  contact  that  good  will  is  made  or 
ill  will  engendered. 

The  management  of  a  company  may  announce  a  policy 
regarding  its  attitude  on  public  relations,  and  it  will  be 
assumed  that  this  policy  will  be  made  known  to  all 
employees,  and  by  various  means  eventually  to  all  con- 
sumers and  the  public  in  general.  But  one  announce- 
ment to  either  employees  or  the  public  will  not  accom- 
plish the  desired  result.  Those  who  have  given  the 
matter  of  publicity  and  spi-eading  information  a  study, 
such  as  publishers,  writers  and  big  advertisers,  know 
that  the  people  do  not  learn  the  facts  on  any  subject  or 
catch  the  ideas  it  may  be  desired  to  convey  by  one  an- 
nouncement. They  know  it  requires  constant  iteration 
and  reiteration  and  continuous  hammering  to  drive 
home  to  the  people  the  idea  It  may  be  desired  to  im- 
plant. 

The  methods  adopted  to  improve  public  relations 
require  to  be  both  instructive  and  constructive.  Em- 
ployees should  not  only  be  told  what  to  do  but  also  how 
to  do  it.  The  public  should  be  informed  not  only  con- 
cerning the  company's  aims  and  ideals  but  how  it  pro- 
poses to  put  them  into  effect.  Above  all,  the  question 
of  improving  public  relations  and  acquiring  public  good 
will  is  essentially  progressive.  There  can  be  no  meas- 
ure of  success  in  starting  from  the  top  and  working 
downward.  It  is  better  far  to  start  at  the  bottom — 
make  the  foundation  firm  and  then  build  upward.  Fur- 
ther, it  is  as  necessary  to  give  proper  publicity  to  a 
company's  desires  and  plans  for  improved  public  rela- 
tions as  it  is  to  advertise  in  order  to  sell  merchandise. 
The  people  can't  be  expected  to  know  unless  they  are 
told. 

Utility  of  Picture  Displays 

The  nerves  from  the  eyes  to  the  brain  are  many  times 
larger  than  those  from  the  ear  to  the  brain.  Therefore, 
when  possible,  the  use  of  pictures  is  recommended.  A 
central-station  company,  for  instance,  should  display 
pictures  of  power  plants,  waterfalls,  interiors  of  offices, 
uses  of  electricity,  etc.,  and  use  a  few  words  as  con- 
necting links  for  the  pictures.  As  an  illustration  of 
the  value  of  this  medium  for  publicity  one  has  only  to 
look  at  how  the  film  industry  has  developed  during  the 
past  ten  years. 

A  Western  company  that  has  given  to  public  relations 
a  close  study  for  many  years  has  made  another  step 
forward  by  inaugurating  a  "department  of  greater 
service."  The  officers  of  most  public  utility  companies 
assume  that  the  service  supplied  is  satisfactory  if  no 
complaints  are  made.  This  may  appear,  under  ordinary 
conditions,  a  fair  assumption.  But  the  company  re- 
ferred to  is  not  satisfied  with  what  may  be  termed  a 
negative  answer  as  to  conditions  of  service — it  wants 
from  its  consumers  a  positive  statement.     The  new  de- 


partment consists  of  a  staff  of  approximately  twenty- 
five  men,  carefully  selected  for  the  special  work  to  which 
they  are  assigned.  These  men  have  been  patiently 
schooled  as  to  the  company's  history,  organization,  de- 
partments, operations,  developments,  aims,  ideas  and 
practices,  and  have  been  distributed  over  the  company's 
system,  one  man  to  each  geographical  district.  Each 
man  reports  through  the  local  district  manager  to  the 
head  of  the  department  of  greater  service  in  the  gen- 
eral offices.  The  work  of  the  men  in  the  department  of 
greater  service  in  each  district  will  be  fourfold,  as 
follows : 

To  inquire  from  each  consumer  whether  or  not  the 
sei-vice  supplied  by  the  company  is  satisfactory  in  every 
respect.  This  refers  not  only  to  the  physical  service, 
but  also  to  the  consumer's  relations  with  meter  readers, 
collectors,  troublemen,  clerks,  telephone  operators  and 
other  employees  of  the  company  with  whom  he  may 
come  in  contact. 

To  give  consumers,  where  the  information  is  needed 
or  desired,  details  regarding  rate  schedules  and  methods 
of  charging  for  service,  the  welfare  work  assumed  by 
the  company  in  behalf  of  its  employees  and  the  present 
and  prospective  development  work  which  is  being  car- 
ried on  for  the  benefit  of  the  communities  served,  the 
idea  being  to  create  an  interest  in  the  company's  affairs 
and  to  convey  the  thought  that  the  work  the  company 
is  doing  is  for  the  benefit  of  the  territory  supplied  and 
that  the  more  rapidly  the  company's  business  grows 
and  develops,  the  more  rapidly  will  the  state  progress  in 
its  onward  march. 

To  ascertain  the  mental  attitude  of  each  consumer 
interviewed,  the  idea  being  to  find  out  if  the  consumer 
is  (a)  in  accord  with  the  company's  operations  and 
prospective  development  work,  (b)  indifferent  to  what 
the  company  is  doing,  or  (c)  in  any  way  antagonistic 
to  the  company. 

Assuming  that  the  conditions  are  satisfactory,  the 
representative  of  the  department  of  greater  service  will 
explain  to  the  consumer  the  company's  plan  for  cus- 
tomer ownership  and  its  desire  that  all  consumers,  if 
it  be  possible,  shall  become  personally  interested  in  the 
company's  operations,  even  if  only  to  a  minimum 
amount. 

The  company  which  has  put  into  effect  this  new  idea 
of  sending  trained  men  into  the  field  to  "look  for 
trouble"  is  more  than  satisfied  with  the  results  being 
obtained.  Where  any  troubles  are  reported  they  are 
immediately  remedied.  Where  information  is  asked  it 
is  freely  given.  The  officers  of  the  company  are  learn- 
ing more  about  the  business  than  they  knew  before. 
Employees  are  becoming  more  alert  to  see  that  the 
service  is  what  the  management  desires — high-grade  in 
every  respect.  Finally,  consumers  ai-e  greatly  pleased 
with  the  attention  and  courtesy  displayed  by  the  com- 
pany, and  public  good  will  is  being  developed  and 
strengthened  to  a  remarkable  degree. 

In  military  affairs  a  commanding  officer  plans  to 
capture  and  hold  a  position.  Public  good  will  should  be 
captured  and  held  in  the  same  manner.  It  is  no  hit-or- 
miss  affair.  The  great  lesson  to  be  learned  by  company 
executives  and  managers  is  that  this  much-desired  good 
will  cannot  be  obtained  by  treating  with  consumers  as 
classes  or  communities,  but  rather  by  giving  recognition 
to  the  individuality  of  each  whose  friendship  is  sought. 
For  the  public  is  made  up  of  individuals,  and  it  is  the 
man  in  the  street  and  the  woman  in  the  home  who  mold 
public  opinion. 
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Station  Economies  and  Production  Costs 

NEVER  HAS  THE  TIME  been  more  opportune  for  em- 
phasis upon  systematic  maintenance  of  utility 
properties  and  careful  checking  of  station  operating 
economy  than  at  present.  Actual  operating  results 
reflecting  present  conditions  should  be  set  up  for 
progressive  engineers  to  aim  at. 


Operating  Costs  of  Small,  Medium 
and  Superpower  Plants 

Costs  and  Performance  of  Steam  Generating  Plants  in 

Superpower  Region — Effect  of  Size  of  Plant, 

Size  of  Units  and  Plant  Factor 

By  Henry  Flood,  Jr.* 

A  COMPARISON  of  operating  costs  of  small,  medium- 
sized  and  large  superpower  steam  generating  plants 
has  been  made  possible  by  the  Superpower  Survey  con- 
ducted by  the  United  States  Geological  Survey.  In 
this  survey  records  of  219  plants  in  the  Superpower 
Zone  were  analyzed  in  order  to  ascertain  their  perfoirm- 
ance  and  operating  cost  with  relation  to  size  of  plants 


and  with  relation  to  the  capacity  factor+  at  which  the 
plants  operated.  The  summaries  of  the  analyses  which 
are  given  in  the  accompanying  table  bring  out  strikingly 
the  effects  of  these  two  conditions  on  the  cost  of  generat- 
ing power. 

The  Superpower  Zone,  which  extends  along  the  Atlan- 
tic seacoast  from  Washington  to  Portsmouth,  N.  H., 
and  inland  on  an  average  about  150  miles,  contains 
some   400   steam-electric   plants    in   the   electric   utility 


*  Mr.  Flood  is  engineer -secretary  of  the  Superpower  Survey  being 
conducted  by  the  United  States  Geological  Survey,  of  which 
George  Otis  Smith  is  director.  W.  S.  Murray  is  chairman  of  the 
Superpower  .Survey. 

fCapacity  factor"  as  used  throughout  this  discussion  is  equiva- 
lent to  the  term  "plant  factor"  as  defined  in  the  A.  I.  E.  E.  Stand- 
ardization Rules.  It  is  the  ratio  of  the  average  load  to  the  ag- 
gregate rating  of  the  plant. — Editor. 
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industry.  While 
it  is  recognized 
that  the  cost  of 
producing  power 
varies  over  wide 
limits  with  local 
conditions,  such 
as  the  cost  of 
coal,  the  avail- 
ability and  tem- 
perature of  con- 
densing water 
and  other  fac- 
tors, it  is  never- 
theless true  that 
where  so  many 
data  are  avail- 
able it  is  possible 
to  determine  the 
average  per- 
formance and 
the  average 
operating  cost  of 
power  when  the 
data  are  prop- 
e  r  1  y  analyzed. 
These  400 
s  t  eam  -  electric 
plants  generated 
very  nearly  9,- 
000,000,000  kw.- 
hr.  in  1919.  Of 
these  plants,  219, 
totaling  some  3,- 
820,000  kw.  of 
installed  capac- 
ity, were  found 
to  have  very  ex- 
cellent records 
both  as  to  per- 
formance and  as 
to  0  p  e  r  a  t  ing 
cost.  These 
plants  had  a  to- 
tal output  of  ap- 
proximately 8,- 
000,000,000  kw.- 
hr.,  or  very 
nearly  90  per 
cent  of  the  total 
amount  of  en- 
erg>'  generated 
in  the  super- 
power region  by 
steam-  electric 
plants.  For  the 
purpose  of  show- 
ing the  variation 
of  performance 
and  cost  with 
the  size  of 
plants.  Charts 
A„  A„  B„  B,,  C, 
and  C,  have  been 
prepared.  Chart 
A„  showing  the 
variation  of  fuel 
consumption    at 


the  constant  capacity  factor  of  23  per  cent,  brings  out 
that  fuel  consumption  decreases  rapidly  as  the  plant  be- 
comes larger  for  plants  of  less  than  50,000  kw.,  while  it 
decreases  at  a  comparatively  slower  rate  for  plants  of 
more  than  50,000-kw.  capacity. 

In  chart  A,  is  shown  the  same  variation  in  fuel  per- 
formance with  the  size  of  the  generating  unit.  Here 
is  brought  out  the  decreased  cost  of  generation  for  the 
larger  units.  These  curves  were  developed  for  the  rea- 
son that  many  of  our  large  stations  today  are  equipped 
with  a  large  number  of  small  units  as  compared  with 
the  present  tendency  toward  a  small  number  of  large 
units. 

Charts  B,  and  B^  show  the  variation  of  maintenance 
cost  and  of  labor  and  supplies  with  the  size  of  the  plant 
at  a  constant  capacity  factor,  while  Charts  C,  and  C,  show 
the  total  of  all  operating  cost,  except  fuel,  with  its  re- 
lation to  size  of  plant.  On  this  particular  curve  sheet 
there  has  also  been  shown  the  total  operating  cost  of  hy- 
dro-electric plants.  These  costs  were  developed  from  a 
study  of  fifty-eight  selected  hydro-electric  plants  within 
the  region,  and  it  strikingly  brings  out  the  lower  cost 
for  the  operation  of  hydro-electric  plants  regardless 
of  size. 

To  show  the  variation  of  the  cost  of  power  with  chang- 
ing capacity  factors  Charts  D,  E  and  F  are  presented. 
In  order  to  keep  these  charts  simple,  only  one  size  of 
plant  is  shown — i.e.,  25,000  kw. — and  the  coal  consump- 
tion of  these  plants  is  plotted  for  various  annual  capac- 
ity factors  on  Chart  D,  while  the  costs  of  maintenance 
and  of  labor  and  supplies  are  plotted  on  Chart  E,  and 
the  total  of  all  production  costs  excepting  that  for  fuel 
is  indicated  on  Chart  F. 

All  of  these  costs  are  given  for  both  bituminous  and 
anthracite  coal.  The  bitumious  coal  in  all  cases  shows 
substantially  lower  costs. 

As  the  result  of  this  investigation  a  very  interesting 
comparison  has  been  made  on  Chart  G.  This  shows 
the  cost  of  operating  small  isolated  plants,  average  cen- 
tral-station plants  and  superpower  plants.  In  the  Super- 
power Zone  the  average  size  of  isolated  plants  in  the 
manufacturing  industry  will  be  considerably  less  than 
1,000  kw.,  and  they  will  operate  at  a  capacity  factor 
of  approximately  15  per  cent.  The  average  size  of 
central  station  in  the  zone  is  10,000  kw.,  operating  at 
an  annual  capacity  factor  of  approximately  30  per  cent. 
The  superpower  plant  is  rated  at  about  100,000  kw.  and 
will  operate  at  about  60  per  cent  capacity  factor.  For 
the  purpose  of  carrying  the  base  of  the  load  the  super- 
power system  should  have  very  large  stations  which 
will  operate  at  high  capacity  factors  in  order  to  pro- 
duce the  bulk  of  the  energy-  at  a  very  low  production 
cost. 

It  is  interesting  to  note  that  the  total  cost  of 
energy  for  the  average  industrial  type  of  plant  is  about 
7  cents  per  kilowatt-hour,  compared  with  about  0.8  cent 
per  kilowatt-hour  for  the  superpower  base-load  type. 
It  is  also  interesting  to  note  that  the  total  production 
cost  of  power  in  the  base-load  type  of  station  is  actually 
less  than  the  operating  charges  alone  for  the  average 
central-station  type. 

The  conclusion  to  be  dravra  from  a  study  of  these 
tables  and  charts  is  that  the  time  is  now  at  hand  to  stop 
building  small-sized  power  plants  at  local  centers,  which 
are  limited  to  small-capacity  installations  and  to  opera- 
tion at  ver>'  low  capacity  factors.  Instead  the  larger, 
highly  economical  stations  should  be  interconnected  to 
serve  intermediate  territory. 
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Iiistriinieiits  Indispensable  for  Boiler 
Room  Economy 

Economical  Operation  Is  Virtually  Impossible  Without 
Measurements   of   Coal,    Water,   Etc. — Instru- 
ments that  Are  Essential  and  Desirable 

By  Roy  Page 
General  Superintendent  Nebraska  Power  Company,  Omaha 

THE  economical  use  of  fuel  i.s  the  most  important 
factor  in  the  efficient  operation  of  a  steam  plant, 
no  matter  what  kind  of  fuel  is  u.sed  nor  what  the  size 
of  the  plant.  Fuel,  except  in  very  small  plants,  is  the 
major  item  in  the  cost  of  steam  generation,  and  yet 
until  the  recent  large  increases  in  the  cost  of  coal  and 
oil  it  was  the  item  of  expense  to  which  the  least  atten- 
tion was  paid.  Most  plant  operators  were  content  to 
purchase  their  fuel  and  turn  it  over  to  the  boiler-room 
force  with  little  or  no  instruction 
other  than  an  order  to  maintain 
steam  pressure.     As  a   result   fuel 


there  is  some  method  of  measurement  only  a  guess  can 
be  made  of  the  efficiency,  and  to  guess  that  it  is  poor 
will  not  be  far  wrong  in  most  cases. 

It  is  important  that  care  be  exercised  in  the  purchase 
of  fuel,  especially,  as  has  already  been  said,  with  refer- 
ence to  uniformity  and  adaptability  to  the  equipment  in 
which  it  must  be  burned.  In  every  case  the  price  of  the 
fuel  should  be  carefully  balanced  against  the  efficiency 
which  may  be  obtained  with  the  type  of  equipment 
available. 

Weight  of  Fuel. — In  plants  using  fuel  oil  the  process 
of  arriving  at  the  weight  of  fuel  burned  is  comparatively 
simple.  In  most  such  plants  it  is  obtained  by  gaging  a 
calibrated  tank. 

In  coal-burning  plants  obtaining  the  weight  of  fuel  is 
not  such  an  easy  matter.  Especially  is  this  true  in 
smaller  plants,  which  cannot  afford  an  installation  of 
high-priced  weighing  equipment.  Some  method,  how- 
ever, should  always  be  provided  to 
obtain  as  accui-ately  as  possible,  at 
least  once  a  month,  the  weight  of 


A — Indicating  draff  gage,  indicating 
and  recording  steam  flow  meters,  flue- 
gas  thermometer,  steam  gage.  B — Ijoad 
Indicator  and  boiler  Venturi  meters. 


C — Continuous  sample  collectors  and 
portable  flue-gas  analyzer.  D^Master 
steam  gage,  load  indicator  and  record- 
iiig   steam    gage. 


INSTRUMENTS    WHICH   ARE    NECESSARY    AS    A   GUIDE   TO   EFFICIENT    OPERATION 


waste  has  been  and  still  is  large  in  most  of  the  plants. 
To  maintain  any  degree  of  efficiency  in  plant  operation 
it  will  be  necessary  to  pui-chase  virtually  all  of  the 
apparatus  described  in  this  article.  But  unless  the 
boiler-room  force  is  first  convinced  of  the  necessity  and 
usefulness  of  the  instruments  and  instructed  in  their 
proper  care  and  use  no  increase  in  efficiency  should  be 
expected.  These  instruments  are  but  tools,  and  without 
good  workmen  to  handle  them  good  tools  are  of  very 
little  use. 

There  are  three  things  required  to  insure  economy  in 
the  production  of  steam — first,  an  adequate  supply  of 
fuel  of  a  uniform  grade  and  of  a  kind  fitted  to  the  needs 
of  the  plant;  second,  an  operating  force  capable  of 
applying  proper  methods  of  burning  the  fuel,  and,  third, 
sufficient  instruments  of  the  proper  sort  to  measure  the 
results  obtained  and  to  guide  the  operating  force  in 
handling  the  equipment.  Of  course,  the  size  of  the  plant 
will  in  some  degree  affect  the  refinements  to  which  it  is 
possible  to  go  in  the  measurement  of  results,  but  unless 


coal  supplied  to  the  boilers.  Volumetric  measurements 
(with  so-called  "coal  meters")  have  been  found  satisfac- 
tory in  hand-fired  plants  using  fine  coal.  The  careful  use 
of  railroad  weights,  in  conjunction  with  accui'ate  meas- 
urement of  amounts  in  storage  and  bunkers,  is  also 
effective  as  well  as  inexpensive,  and  this  method  may  be 
employed  in  plants  of  any  size.  Automatic  coal  scales 
for  stoker-fired  plants  are  good  unless  the  fuel  is  of  a 
type  which  will  rapidly  corrode  the  scales  and  throw 
them  out  of  adjustment.  Other  methods  are  available, 
and  one  should  be  chosen  which  will  give  the  most 
accurate  results  consistent  with  the  size  of  the  plant. 
Heating  Value  of  Fuel. — While  the  heat  content  of 
the  fuel  is  not  essential  in  arriving  at  the  cost  of  the 
steam  generated,  before  efficiency  of  the  boiler  plant 
can  be  figured  it  will  be  necessary  to  ascertain  the  aver- 
age heat  content  of  the  fuel  burned.  This  is  not  only  an 
interesting  figure,  but  it  is  absolutely  essential  if  it  be 
desired  to  discover  where  losses  are  taking  place  and  to 
improve  the  efficiency  of  operation. 
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Some  method  should  be  installed,  as  nearly  automatic 
as  is  practicable,  to  obtain  a  sample  of  fuel  which  will 
reflect  the  average  heat  content  of  the  fuel  burned. 
Great  care  must  be  used  in  the  collection  and  prepara- 
tion of  this  sample;  it  is  the  method  of  sampling  and 
not  the  laboratory  analysis  which  introduces  the  great- 
est inaccuracies.  Full  instructions  on  how  to  take  and 
prepare  a  coal  sample  for  laboratory  test  have  l>een 
issued  by  the  Bureau  of  Mines.  The  sample  obtained 
should  be  sent  to  a  reliable  laboratory  where  the  prox- 
imate analysis  and  the  heat-content  can  be  accurately 
determined. 

In  the  plant  with  which  the  writer  is  connected  it  has 
been  found  most  satisfactory  to  prepare  a  sample  of  each 
day's  run  and  then  to  combine  these  samples  at  the  end 
of  the  month  to  produce  the  average  for  the  whole 
period. 

Good  Methods  of  Measuring  Boiler-Feed  Water. — The 
amount  of  feed  water  evaporated  should  be  carefully 
ascertained.  There  are  many  devices  on  the  market  for 
measuring  the  weight  of  the  water  supplied  to  the  boil- 
ers. Among  them  are  the  "V"  notch  meter,  the  volu- 
metric (or  dumping-type)  meter  and  the  Venturi  or 
other  t.vpe  of  differential  pressure  meter.  All  these 
methods  are  good,  and  the  one  most  suited  to  the  plant 
in  question  should  be  chosen.  Whatever  meter  is  in- 
stalled should  be  regularly  inspected,  so  that  it  may  be 
depended  on  to  give  accurate  results. 

Indicating  or,  more  preferably,  recording  thermom- 
eters should  be  provided  to  give  a  record  of  the  average 
temperature  of  the  feed  water  as  supplied  to  the  boiler. 
Some  method  should  also  be  provided  to  keep  a  check  on 
the  number  of  blow-offs  made,  as  the  amount  of  such 
blow-offs  must  be  deducted  from  the  results  indicated  by 
the  feed-water  meter  in  order  to  arrive  at  the  actual 
evaporation. 

Automatic  feed-water  regulators  may  be  provided, 
but,  if  applied,  those  in  charge  of  boiler  operation  should 
have  instructions  to  watch  the  water  as  carefully  as 
though  no  regulators  were  used.  They  should  be  con- 
sidered more  in  the  light  of  devices  to  regulate  the  sup- 
ply of  water  to  the  boiler  than  as  something  to  relieve 
the  attendant  of  the  duty  of  watching  this  detail  of 
operation. 

Each  boiler,  of  course,  should  be  provided  with  an 
accurate  indicating  steam  gage.  If  there  are  a  number 
of  boilers,  there  should  also  be  a  large  dial  gage  on  the 
main  steam  header.  A  recording  steam  gage  on  the 
header  is  also  a  very  desirable  instrument. 

If  the  size  of  the  plant  will  warrant  it  (and  there  are 
few  plants  which  will  not,  if  efficiency  is  to  be  main- 
tained ) ,  each  boiler  should  be  equipped  with  an  indicat- 
ing and  recording  steam-flow  meter.     This  instrument 


is  very  valuable  in  indicating  the  steaming  rate  of  the 
boiler  and  recording  whether  or  not  instructions  in  the 
operation  of  the  boiler  have  been  carried  out. 

There  should  also  be  provided  in  the  main  steam 
header  an  indicating  or  recording  thermometer  to  give 
a  record  of  the  average  temperature  of  the  steam  sup- 
plied to  the  prime  movers. 

Combustion  Instruments. — Each  boiler  should  be 
equipped  with  a  draft  gage,  which  should  be  arranged  to 
measure  the  draft  over  the  fire  and  the  draft  at  the 
boiler  side  of  the  damper.  The  gages  should  be  mounted 
so  as  to  be  readily  visible  to  the  fireman  in  the  perform- 
ance of  his  duties.  If  forced  draft  is  used,  a  pressure 
gage  to  indicate  the  blast  pressure  under  the  fire  will 
also  be  necessary. 

A  flue-gas  thermometer  (pyrometer),  either  indicat- 
ing or  recording,  should  be  mounted  in  the  uptake  to 
the  breeching,  so  that  a  careful  record  may  be  kept  of 
the  temperature  of  the  gases  leaving  the  boiler. 

To  obtain  samples  of  the  flue  gases  for  CO,  determi- 
nation it  is  desirable  to  have  some  type  of  continuous 
sampler,  which  may  be  adjusted  to  take  samples  over 
periods  of  from  fifteen  minutes  to  eight  hours.  Port- 
able Orsat  apparatus  should  be  used  in  conjunction  with 
such  a  sampler  and  for  taking  snap  samples  when 
necessary. 

Refuse  Samples. — A  very  considerable  part  of  the 
fuel  lost  in  boiler  operation  is  due  to  the  combustible 
which  is  contained  in  the  refuse.  This  is  especially 
true  when  it  is  necessary  to  operate  the  boilers  at  high 
ratings.  It  is  advisable  to  take  frequent  samples  of  the 
refuse  and  have  them  tested  for  the  percentage  of 
combustible.  This  loss  may  be  very  large  even  though 
the  gas  analysis  and  other  conditions  may  indicate  a 
high  state  of  combustion  efficiency. 


Operating  Results  of  a  1,500-Kva. 
Automatic  Hydro  Station 

Reliability,  Low  Operating  Costs  and  Absence  of  Labor 

Difficulties  Potent  Reasons  for  Automatic  Operation 

— Experience  of  lou-a  Railway  &  Light  Company 

By  T.  a.  E.  Belt 
Lighting  Engineering  Department,  General  Electric  Company 

THE  rapid  growth  of  the  electrical  industry  may  be 
credited  to  the  fact  that  central  stations  as  a  whole 
have  given  efficient  service  and  have  generated  cheap 
energy,  but  since  the  efficiency  of  labor  in  the  last  few 
years  has  greatly  decreased,  this  efficient  service  has 
been  challenged,  particularly  in  localities  served  by  the 
small  or  medium-sized  station  where  high-grade  oper- 
ators  cannot   be   maintained.      If   water  power   is   the 


DATA  CONCERNING  AUTOMATIC  GENERATING  PLANTS 

No.  of  Kva.,  Type  of 

Company                                             Location               L'nitb  Each  Generator  Voltage      frequency 

IowaRailway&  Light  Co.,  Cedar  Rapids,  Iowa 3  500  Synchronous  2.300  60 

Ontario  Power  Co  .  Ontario.  Cal I  500  Synchronous  11,500  50 

Blue  Biver  Power  Co..  Seward.  Neb ..      I  240  Synchronous  2.400  60 

Iowa  Electric  Co..  Manchester.  Iowa /I  125  )  Srachronous  2.300  60          I 

I  1  75  /            "  1 

Holyoke  Water  Power  Co.,  Holyoke.  Mass I  625  Synchronoua  6.600  60 

Burkhardt  Milling  Co.,  Hudson.  Wis I  375  Synchronous  2,300  60 

International  Paper  Co.,  Corinth.  N.  Y I  625  Synchronous  600  40 

J.  &  J.  RogersCo.,  AusableForks,  N.  V I  500  Synchronou.^  2.300  60 

Cazenovia  Electric  Co.,  Cazenovia.  N.  Y' 1  225  Sj-nchronous  2,300  60 

Cheboygan  Elec.  Power  &  Light  Co.,  Cheboygan.  Mich.      I  240  Synchronous  2.300  60           I 

Hayden  Milling  Co.,  Tecumseh,  Mich I  312  Synchronous  2,300  60 

Keene  Gas  Electric  Co.,  Keene,  N.H 1  150  Synchronous  2.300  60 

Washington  Water  Power  Co..  Spokane.  Wash                      I  12.750  Synchronous  4,200  60 


Year 
Master  Starting  Element  Installed 

Float  or  remote  band  switch 1917 

Remote  hand  switch .    1919 

Combination  float  and  load  switch  1 92 1 

Float  switch 1921 

Load  switch On  order 

Energize  line   1 92 1 

Remote  hand  switch On  order 

Remote  hand  switch On  order 

Remote  hand  switch 1921 

Remote  hand  switch On  order 

Float  switch \  On  order 

Energize  line  J 

Energize  Une On  order 

Energize  line On  order 

Remote  hand  switch  On  order 
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source  of  energy  in  these  districts,  the  reliability  of 
the  large  stations  able  to  maintain  high-grade  oper- 
ators may  be  assured  by  equipping  the  small  stations 
with  automatic  control,  for  so  equipped  the  plant  is 
operated  by  the  skillful  engineer  who  has  designed  and 
built  its  control  equipment. 

After  three  and  one-half  years  of  operation  of  the 
1,500-kva.  automatic  hydraulic  plant  at  Cedar  Rapids, 
Iowa,  the  Iowa  Railway  &  Light  Company,  which  owns 
the  station,  has  made  a  statement  showing  that  its 
automatic  plant  is  more  reliable  than  its  hand-controlled 
stations  and  that  the  future  policy  will  be  not  only  to 
equip  present  plants  with  automatic  control  but  to  make 
all  hydraulic  developments  automatic.     The  statement, 


in  price  and  decrease  in  efficiency.  The  plant,  from 
a  financial  standpoint,  would  not  have  been  practically 
interesting  if  burdened  with  an  additional  labor  charge 
of  not  less  than  $3,600  per  year  and  probably,  at  the^ 
present  prices,  at  least  $4,800  per  year. 

"The  inspection  given  the  station  is  the  cleaning 
of  the  trash  racks  each  day  by  one  of  the  boiler-room 
oilei-s  who  stops  there  and  cleans  off  the  racks  on  his- 
way  to  work.  The  time  required  for  the  woi-k  is  about 
thirty  minutes.  An  electrical  and  mechanical  inspec- 
tion is  given  the  plant  once  each  week,  requiring 
approximately  two  hours. 

"The  maintenance  and  operating  charge  of  the  sta- 
tion has  averaged  about  $178  per  year.     The  energy 


RELIABLE  AND  ECONOMICAL  SERVICE  IS  FURNISHED  TO  SMALL  COMMUNITIES  BY  AUTOMATIC  HYDRO-ELECTRIC  STATIONS 
A — Dam  and  storage  reservoir  for  an  automatic   station   of  the  C — Governor  mechanism  in  the  Blue  River  station. 

Blue  River  Power  Company  recently  installed  at  Shestak,  Neb.  D — Automatic  starting  mechanism  for  automatic  hydro-electric- 

B — Automatic  station   of   the  Iowa   Railway   &   Light   Company       plants. 

at  Cedar  Rapids.  Iowa,  which  requires  negligible  maintenance.  E — General  view  of  main  control  board  at  Cedar  Rapids  plant. 


which  emphasizes  the  fact  that  "relays  never  sleep," 
follows : 

"We  have  found  from  experience  that  the  operation 
of  the  automatic  station  is  more  satisfactory  and  more 
reliable  than  the  hand-controlled  station,  owing  to  the 
reason  that  the  relays  never  sleep.  We  would  not  con- 
sider installing  another  hand-operated  station  and  are 
changing  over  our  hand-operated  stations  to  automatic 
stations  as  fast  as  money  will  permit." 

Of  almost  equal  importance  with  efficient  service  is 
the  cost  of  energy.  A  small  or  medium-sized  plant 
burdened  by  a  large  operating  expense  is  not  an  attrac- 
tive proposition  as  the  rates  for  power  existing  today 
are  in  most  cases  based  on  conditions  which  prevailed 
before  the  war.  The  Iowa  Railway  &  Light  Company 
says:  "Our  reason  for  selecting  automatic  control  equip- 
ment was  that  we  recognized  that  labor  would  increase 


generated  is  approximately  $7,500,000  kw.-hr.  per  year." 
In  addition  to  the  inefficiency  and  the  high  cost  of 
labor,  one  operating  company  has  a  third  reason  for 
installing  automatic  generating  stations.  It  is  on 
account  of  inability  to  keep  operators  on  the  job.  The 
plants  are  situated  in  the  country,  in  some  cases  sev- 
eral miles  from  a  tovra,  and  operators  will  not  stay 
at  a  station  for  any  length  of  time.  These  plants 
when  automatically  equipped  will  come  into  service  at 
peak  load,  differentiating  on  water  level;  that  is,  the 
stations  where  the  water  level  is  the  highest  will  be 
the  first  to  come  into  service  on  load  demand,  the  other 
plants  waiting  until  the  load  further  increases. 

The  Iowa  Railway  &  Light  Company,  in  referring  to 
its  automatic   station,  states: 

"The  cost  of  delivered  energy  is  based  on  the  interest 
charges  of  the  plant  plus  the  maintenance  and  operat- 
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ing  cost.  The  total  fixed  charges  against  the  plant 
are  about  12  per  cent,  based  on  the  price  of  money 
when  the  plant  was  constructed." 

The  cost  of  the  1,500-kva.  plant  was  approximately 
$280,000;  therefore  the  yearly  fixed  charges  against 
the  plant  are  $33,600.  The  additional  yearly  operat- 
ing and  maintenance  charges  of  $178  make  a  total 
yearly  charge  against  the  plant  of  $33,778,  which,  based 
on  an  output  of  7,500,000  kw.-hr.,  gives  a  cost  for  deliv- 
ered power  of  0.45  cent  per  kilowatt-hour. 

The  table  shows  that  the  advantages  and  practicabil- 
ity of  automatic  hydro-electric  stations  are  now  being 
recognized  by  other  companies. 


Maintenance  Handled  in  Central  Shop  on 
Southern  System 

Station  Operators  Not  Allowed  to  Make  Repairs — Cen- 
tral Shop  Handles  All  Maintenance  Work — Sufficient 
Force  Maintained  to  Meet  Any  Emergency 

By  George  A.  Iler 

Superintendent  of  Operation,  Tests  and  Repairs,  Georgia 

Raihvay  &  Power  Company,  Atlanta 

SEVERAL  years  ago  the  Georgia  Railway  &  Power 
Company  centralized  its  repair  force,  establishing  its 
headquarters  in  the  same  location  with  the  electrical 
laboratory.  The  repair  shop  is  kept  open  continuously, 
including  nights  and  holidays,  and  is  in  direct  touch  with 
every  station  on  the  system.  In  order  to  co-ordinate 
the  repair  men's  work  with  the  load  dispatcher's  re- 
quirements, virtually  all  shop  telephone  traffic  is  routed 
through  the  load  dispatcher's  office.  In  this  way  the 
repair  shop  is  able  to  determine  whether  certain  equip- 
ment will  be  available  for  repair  and  whether  it  can  be 
spared  or  not  at  off-peak  times. 

The  central  shop  handles  all  repair  work  from  the 
smallest  job  to  the  largest,  which  includes  the  building 
of  stations,  repairs  of  transformers  up  to  and  including 
those  rated  at  3,333  kva.  and  110,000  volts,  the  repair- 
ing of  all  burned-out  rotaries  and  generators  and  the 
testing  of  this  equipment  when  repairs  are  completed. 

Manufacturing  Carried  on  as  Side  Line 

As  a  part  of  its  work  the  repair  shop  carries  on 
enough  manufacturing  work  in  the  central  shop  to 
make  available  always  a  sufficient  working  force  to 
handle  any  emergencies  that  may  arise.  At  such  a  time 
the  manufacturing  work  is  temporarily  discontinued 
and  all  of  the  men  are  used  to  make  rapid  repairs  by 
placing  two  or  three  shifts  on  the  work.  In  this  way  a 
repair  job  can  be  carried  on  continuously  until  it  is 
finished,  when  the  men  go  back  to  the  manufacturing 
work.  Work  which  is  carried  on  in  this  way  is  the 
manufacture  of  angle  blades,  disconnecting  switches, 
live-line  tools,  reclaiming  old  oil,  cabinet  work,  repair- 
ing of  office  furniture,  etc. 

Reclamation  work  is  another  important  feature  of  the 
central  repair  shop  and  is  carried  on  by  the  same  force 
of  men.  This  work  consists  of  the  continuous  process 
of  gathering  new  and  old  materials  that  are  left  lying 
about  the  numerous  stations  by  the  construction  or 
other  crews  and  bringing  the  collection  into  the  repair 
shop,  where  it  is  renovated  or  reconditioned  before  it  is 
placed  back  in  stock.  Such  work  is  also  handled  on  what 
is  really  a  commercial  basis;  that  is,  all  departments 
within  the  company  sell  their  old  material  to  the  recla- 
mation department  for  the  price  of  junk  or,  in  some 


cases,  the  price  of  badly  used  second-hand  material,  and 
after  the  repairs  have  been  made  the  material  or  equip- 
ment is  placed  in  stock  and  sold  at  the  prevailing  mar- 
ket price. 

There  are  numerous  substations  and  power  plants 
in  the  vicinity  of  the  city  of  Atlanta  within  a  radius  of 
7  miles,  this  territory  being  known  as  the  "seven-mile 
zone."  If  at  any  time  trouble  should  occur  at  any  of 
these  stations,  the  load  dispatcher  is  immediately  noti- 
fied by  the  station  operator,  and  the  dispatcher  in  turn 
transmits  the  information  to  the  proper  subdivision  of 
the  test  and  repair  department.  Quite  often,  owing  to 
the  nature  of  the  trouble,  the  men  from  the  testing 
department  are  required  to  get  on  the  job  first  in  order 
to  locate  the  trouble  before  the  repair  crew  starts  in 
to  work. 

It  has  also  been  the  policy  of  the  company  to  store  all 
spare  parts  for  electrical  equipment  at  a  central  point, 
keeping  a  proper  record  of  this  material  or  equipment 
so  that  it  will  be  available  at  a  moment's  notice.  Be- 
fore this  system  was  placed  in  operation  an  occasion 
arose  where  a  spare  set  of  collector  rings  for  a  2,000-kw. 
railway  rotary  was  needed.  These  collector  rings  had 
been  purchased  and  very  carefully  laid  away  to  take 
care  of  any  future  emergency,  but  had  been  on  hand  so 
long  that  there  was  only  one  man  connected  with  the 
company  who  knew  where  they  were.  Unfortunately 
this  man  could  not  be  found,  and  therefore  a  general 
search  for  the  rings  had  to  be  instituted.  This  kept 
several  men  busy  for  an  entire  day  and  night  opening 
boxes  until  the  rings  were  finally  located.  An  incident 
of  this  sort  could  not  happen  with  the  present  system 
of  carrying  spare  parts  at  a  central  point  where  it  is 
possible  to  have  them  properly  boxed  or  crated  and 
numbered  and  a  card-index  record  kept  showing  where 
they  may  be  found. 

In  this  maintenance  system  the  station  operators  are 
not  allowed  to  make  repairs  of  any  description,  it  being 
the  belief  that  the  operator's  entire  time  is  required  in 
watching  the  station  instruments,  controlling  the 
machines,  looking  for  hot  bearings,  taking  semi-hourly 
log-sheet  readings,  answering  the  telephone,  and  in  gen- 
eral keeping  his  mind  on  the  operating  conditions.  It 
was  felt  that  if  he  were  required  to  do  minor  repairs 
he  would  have  a  legitimate  excuse  to  slight  some  of  the 
above-mentioned  duties.  It  was  also  found  that  if 
operators  at  the  different  stations  were  allowed  to  per- 
form their  own  minor  repairs,  each  one  would  have  his 
own  way  of  doing  the  work  and  would  have  an  indi- 
vidual idea  of  what  constituted  the  proper  electrical 
repair.  There  would  also  be  a  variety  of  ideas  as  to 
what  a  neat  workmanlike  job  looked  like.  Furthermore, 
if  the  operators  were  required  to  make  such  repairs,  it 
would  mean  that  each  station  would  have  to  be  equipped 
with  a  complete  outfit  of  tools,  blowtorches,  repair  parts, 
etc.,  which  would  entail  considerable  expense.  Even  so 
the  equipment  would  not  be  as  complete  as  might  be 
provided  at  a  centi-al  repair  shop,  and  therefore  the 
operators  or  local  utility  men  could  not  be  expected  to 
do  as  good  work. 

By  having  all  the  repair  men  centrally  located  it  is 
possible  to  have  groups  of  men  who  are  trained  to  do 
certain  kinds  of  work  as  specialists,  and  further  it  is 
possible  to  have  the  work  done  with  uniform  standards. 
Another  feature  which  has  been  found  valuable  is 
that  of  holding  a  service  truck  ready  for  an  emergency 
when  the  dispatcher  has  been  informed  that  a  storm  is 
moving  toward  one  of  the  large  power  centers. 
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Iiitercoiiiiectioii  Problems  and  Economies 

INTERCH.'\NGE  OF  ENERGY  between  plants  and  even 
between  systems  has  been  proved  to  be  profitable 
and  practical.  Progressive  companies  are  not  over- 
looking the  economies  which  may  be  effected  by  tying 
in  with  their  neighbors.  The  problems  are  chiefly 
in  providing  switching  and  protective  facilities  and 
mutually  agreeable   interchange   arrangements. 


Charts  for  Quick  Solution  of 
Line-Drop  Problems 

By  Means  of  Two  Sets  of  Curres  Voltage-Drop  Calcu- 
lations Can  Be  Graphically  Made  tvith   Suffi- 
cient Accuracy  for  Practical  Purposes 

By  E.  p.  Peck 

General  Superintendent  Electrical  Department,   Utica   Gas 

&  Electric  Company 

ENGINEERS  are  continually  being  called  upon  to 
make  calculations  on  transmission  lines  of  different 
voltages,  lengths  and  sizes  of  wire,  to  carry  different 
loads  at  all  distances  with  different  wire  spacing,  when 
there  is  not  sufficient  time  available  to  make  the  math- 
ematical calculations  for  exact  solutions.  Frequently 
they  must  give  almost  immediate  answers  to  such  ques- 
tions as  "What  voltage  will  be  required  and  what  size 
wire  will  be  necessary  to  carry  x  kw.  y  miles?"  or,  "Is 
it  better  to  add  load  at  this  particular  voltage,  or  will 
it  be  better  to  use  another  voltage,  as  there  is  a  pos- 
sibility of  load  increasing  to  perhaps  300  per  cent  of 
that  carried  at  the  present?" 

To  make  it  possible  to  answer  such  questions  promptly 
a  large  amount  of  time  has  been  spent  in  the  attempt 
to  reduce  all  transmission-line  calculations  to  data  which 
could  be  put  on  one  sheet  and  made  very  simple  to 
use.  While  this  result  has  not  yet  been  accomplished, 
it  has  been  found  possible  to  cover  the  eight  most 
common  sizes  of  wire  with  two  charts,  which  will  give 
very  closely  the  voltage  drop  obtained  with  these  eight 
sizes  of  wire  with  any  load  at  any  distance,  with  power 
factors  from  50  to  100  per  cent  and  line  voltages  of  any 
value.  Two  such  charts  are  reproduced  in  the  insert 
which  appears  elsewhere  in  this  issue.  These  charts 
cover  all  commercial  voltages  from  110  to  110,000,  and 
constants  may  be  computed  for  any  other  voltage  without 
the  use  of  a  pencil.  A  number  of  checks  have  been  made 
on  the  values  computed  from  these  charts,  and  it  has 
been  found  that  with  virtually  ail  loads,  distances  up  to 
100  miles  (160  km.)  and  voltages  up  to  110,000,  the 
charts  give  less  than  2  per  cent  error,  and  in  very 
few  cases,  within  the  limit  of  150  miles  (240  km.), 
is  the  error  as  great  as  3  per  cent.  This  accuracy  is 
very  much  higher  than  is  required  for  any  preliminary 
calculation,  and  in  fact  is  as  good  as  is  desired  on 
perhaps  95  per  cent  of  the  transmission  and  distribu- 
tion lines.  The  sizes  of  wire  covered  are  Nos.  4,  1,  2, 
1/0,  2/0,  3/0,  4/0  and  250,000  circ.mils. 

In  the  Jan.  16,  1915,  issue  of  the  Electrical  World 
H.  B.  Dwight  gave  a  chart  for  calculating  the  regu- 
lation of  transmission  lines.  This  chart  has  been  of 
material  assistance  in  the  past,  and  curves  given  here 
were  made  up  largely  from  calculations  based  on 
H.  B.  Dwight's  chart. 


To  use  the  chart  it  is  necessary  to  assume  some  size 
wire,  some  load,  some  power  factor,  some  distance  and 
some  spacing  of  conductors.  Let  us  take  a  load  of  3,000 
kw.  at  75  per  cent  power  factor,  at  a  distance  of  15 
miles  (24  km.).  We  will  assume  a  voltage  of  22,000 
and  a  wire  size  of  No.  2/0.  We  wish  to  find  the  per- 
centage of  voltage  drop. 

On  the  No.  2  0  curve  we  find  the  vertical  line  for  75 
per  cent  power  factor,  which  is  followed  up  to  the 
intersection  of  the  diagonal  line  giving  wire  spacing, 
which  we  will  take  as  3  ft.  (0.9  m.).  From  this  inter- 
section we  follow  to  the  left  and  find  that  d  is  9.15. 
To  get  the  voltage  drop  we  multiply  d,  or  9.15,  by 
3,000  kw.  and  by  15  miles  (24  km.)  and  divide  by 
a  factor  K,  which  is  found  in  the  table  to  be  20.  V, 
or  the  voltage  drop  at  the  receiver  end  from  no  load 
to  full  load,  is  then  2,059  approximately.  The  per- 
centage of  drop  referred  to  the  norload  voltage  is  9.35. 
This  calculation  is  made  on  a  slide  rule  in  a  few  sec- 
onds, and  it  compares  with  a  very  long  calculation  if 
transmission-line  formulas  are  used. 

For  lines  of  a  length  greater  than  50  miles  (80  km.) 
the  voltage  at  the  receiver  end  is  appreciably  higher 
with  no  load  than  the  voltage  at  the  generator  end. 
The  correction  at  50  miles  is  approximately  0.5  per 
cent  and  may  be  neglected.  The  correction  at  100 
miles  (160  km.)  becomes  approximately  2.1  per  cent, 
and  at  150  miles  (240  km.)  approximately  4.85  per 
cent.  The  distance-correction  curve  given  at  the  corner 
of  the  chart  is  merely  the  percentage  voltage  rise  along 
a  transmission  line  when  there  is  no  load  on  the  line, 
for  a  line  of  average  characteristics  as  to  size  of  con- 
ductor, spacing  of  conductors,  etc.  It  is  thus  approxi- 
mately correct  for  any  voltage  or  any  spacing  of  con- 
ductors. This  correction  need  not  be  made  if  only  the 
regulation  or  change  in  voltage  at  the  end  of  the  line 
is  desired.  The  correction  is  applied  when  it  is  desired 
to  get  the  drop  in  voltage  from  the  generator  to  the  re- 
ceiver with  load  applied.  Thus  after  having  obtained 
the  percentage  drop  in  voltage  at  the  receiver  end  from 
no  load  to  full  load  from  the  main  chart  the  distance- 
correction  curve  is  applied  by  subtracting  the  per  cent 
correction.  The  voltage  at  the  receiver  under  load  may 
be  found  to  be  lower  or  higher  than  the  voltage  at  the 
generator. 

The  conductor  spacings  are  taken  at  sufficient  inter- 
vals to  allow  interpolation  for  any  conductor  spacing. 
The  spacings  given  are  effective  spacings,  which  cor- 
respond with  the  line  spacing  if  wires  are  arranged  in 
the  triangular  position.  With  flat  spacing  the  distance 
between  adjacent  wires  is  multiplied  by  1.26  to  get 
effective  spacing,  or  if  the  conductors  are  irregularly 
spaced  it  is  necessary  to  take  the  cube  root  of  the 
product  of  the  conductor  spacings.  All  of  this  informa- 
tion is  given   in  formulas  on  curve  sheets. 


Charts  for  Quick  Solution  of  About  95  Per  Cent 

of  Line  Drop  Problems 

Supplement  to  Article  on  Page  1238,  Electrical  World,  May  28,  1921 
By  E.  P.  Peck,  general  superintendent  electrical  depanment,  Utica  Gas  &  Electric  Company,  Utica,  N.  Y. 
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Conditions  that  Must  Be  Watched  When 
Interconnecting  Small  Plants 

When  Small  Generating  Plants  Are  Tied  in  irith  Larger 
S>jste7ns  the  Rupturing  Capacity  of  Stvitches  Be- 
comes a  Very  Important  Consideration 

By  Harry  J.  Burton 

Consmners'  Power  Company,  Jackson,  Mich. 

WHEN  plants  of  relatively  old  design  are  tied  by 
means  of  transmission  lines  to  systems  or  plants 
of  larger  capacity  it  should  be  kept  in  mind  that  the 
simple  operation  of  opening  and  closing  a  switch  under 
load  may  produce  results  entirely  different  from  those 
that  could  occur  before  the  interconnection  was  made. 
Sometimes  the  short-circuit  current  may  be  increased 
above  the  interrupting  capacity  of  the  existing  circuit 
breakers  as  well  as  above  the  mechanical  strength  of 
busbars,  current  transformers  and  other  apparatus. 
Consideration  of  these  facts  is  peculiarly  important 
because  death  has  marked  several  recent  disasters  that 
have  occurred  in  or  around  power  stations  when  large 
volumes  of  electrical  energy  have  broken  loose. 

Systems  Should  Be  Studied  Before  Interconnecting 

Before  additions  or  interconnections  to  an  existing 
system  are  considered  a  study  should  be  made  to  deter- 
mine the  possible  short-circuit  current  with  a  view  to 
providing  proper  spacing  of  conductors,  adequate  inter- 
rupting capacity,  suitable  current-limiting  apparatus 
and  relay  protection.  Methods  have  been  devised  for 
calculating  system  short  circuits  so  that  it  is  possible  to 
predict  l;hem  with  great  accuracy.  Furthermore,  oil 
circuit  breakers  have  been  designed  with  large  inter- 
rupting capacity.  By  selective  action  of  oil  circuit 
breakers,  supplemented  by  current-limiting  reactors  or 
segregation  of  portions  of  the  system  and  the  proper 
use  of  relays,  it  should  be  possible  in  most  cases  to  pro- 
tect the  system  and  cut  off  the  short  circuit  without 
serious  damage. 

While  many  appear  inclined  to  the  belief  that  the 
simplification  of  circuits  and  control  is  the  only  re- 
quirement in  assuring  satisfactory  operation  of  heav- 
ily loaded  circuits,  the  control  of  such  large  concen- 
trations of  power  presents  very  difficult  problems.  The 
electromagnetic  stresses  and  abnormal  temperatures 
set  up  are  enormous.  The  cutting  out  of  relays  to 
prevent  switches  from  tripping  when  a  short  circuit 
occurs  is,  in  the  author's  opinion,  like  the  proverbial 
blocking  of  the  safety  valve.  Some  of  the  larger  com- 
panies are  growing  so  fast  that  they  have  outgrown 
their  circuit-breaker  capacity  and  are  segregating  por- 
tions of  their  system,  at  least  until  adequate  circuit- 
breaker  capacity  is  installed.  Other  companies  are- 
installing  circuit  breakers  with  a  rupturing  capacity  of 
1,000,000  kva.  or  more  and  in  addition  are  using  current- 
limiting  reactors  and  segregation  methods. 

True  economies  are  obtained  and  the  utmost  gain  is 
realized  only  when  every  known  or  possible  element  of 
hazard  that  may  tend  to  destroy  life  or  property  is  con- 
sidered. If  it  is  not  possible  to  make  a  system  reason- 
alby  safe  because  of  its  size,  the  economic  limit  has  been 
reached.  If  oil  circuit  breakers  or  other  protective 
apparatus  cannot  be  designed  at  a  reasonable  cost  to 
protect  life  and  property  adequately,  they  are  the  weak 
links  in  the  chain  and  limit  the  economic  size  of  a  sys- 
tem. Precautionary  measures,  whether  included  in  the 
scope  of  initial  design  or  in  the  application  of  safety 


plans,  are  of  equal  importance  and  operate  in  the  same 
direction  as  regards  protecting  the  capital  investment. 

From  what  has  been  said  it  should  not  be  inferred 
that  large  electrical  systems  are  unsafe  and  costly  to 
operate.  The  contention  is  that  careful  consideration 
should  be  given  to  the  various  factors.  Some  of  the 
questions  which  must  be  answered  in  dealing  with  this 
problem  are  the  following :  Is  the  danger  line  approached 
because  of  uncertain  factors?  Are  all  the  parts  that  go 
to  make  up  a  modern  electrical  system  keeping  pace  with 
the  development?  Are  engineers  on  the  right  track  in 
their  attempts  to  interrupt  suddenly  cun-ents  of  several 
million  kilovolt-ampere  capacity?  What  is  the  economic 
limit  to  the  size  of  a  system? 


Economic  Benefits  Derived  from 
Energy  Interchange 

Massachusetts     Central    Stations     Have     Interclianged 

800,000,000  Kw.-Hr.  in  Past  Eight  Years  at  a 

Net  Price  Below  Half  a  Million  Dollars 

THE  rise  of  interconnection  among  neighboring  cen- 
tral stations  is  one  of  the  most  significant  develop- 
ments of  the  past  decade  in  the  public  utility  field.  The 
advantages  of  energy  interchange  are  now  widely  ap- 
preciated, and  even  the  non-technical  public  has  some 

conception  of  the  un- 
derlying reasons  why 
interconnection  may 
be  worth  while.  Rare- 
ly does  the  central 
station  seeking  the 
right  to  "tie  in"  with 
another  system  meet 
serious  opposition  be- 
fore the  legislative, 
municipal  or  commis- 
sion authorities  con- 
cerned, provided  that 
pains  have  been  taken 
to  set  forth  clearly  in 
the  press  and  other- 
wise the  gains  ex- 
pected from  plant 
interlinking.  Massa- 
chusetts central  sta- 
tions afford  an  inter- 
esting illustration  of 
interconnection  development  from  year  to  year.  Many 
companies  operate  in  a  comparatively  small  area  inten- 
sively developed  and  containing  cities  and  towns  embi-ac- 
ing  highly  diversified  manufactures  and  business  enter- 
prises. Residential  use  of  electricity  is  rapidly  increas- 
ing all  over  the  state.  Electric  railway  development  of 
large  importance  affords  bulk  loads.  Energy  produced 
by  hydro-electric  plants  is  fed  into  systems  supplied  by 
steam-driven  stations,  and  vice  versa.  The  neighboring 
systems  are  near  enough  in  many  cases  to  permit  inter- 
connection at  moderate  and  even  nominal  cost  of  line 
construction.  The  network  of  interconnected  lines  built 
up  within  the  past  few  years  covers  practically  all  of 
central  and  eastern  New  England,  and  in  a  sense  opera- 
tions in  Massachusetts  form  a  cross-section  of  the  larger 
district's  activities.  The  growth  of  interconnection  was 
indicated  in  the  ELECTRICAL  World  of  May  8,  1920,  the 
principal  high-tension  lines  and  connected  plants  being 
mapped  in  that  issue. 
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The  i-<ntral  stations  of  Massachusetts  interchanRed 
1<)1,0.^8.8G8  kw.-hr.  in  the  .vear  ended  June  30,  1920, 
making  the  total  interchange  for  the  past  eight  years 
807,053,479  kw.-hr.  The  rate  of  increase  in  intercon- 
nected delivery  of  eiierRV  was  fi  per  cent,  compared  with 
13.4  per  cent  the  previous  year.  Sixteen  interconnec- 
tions were  utilized  for  mutual  interchange,  and  the 
participating  companies  delivered  in  one  direction  1 19,- 
102,072  kw.-hr.  and  received  from  the  other  direction 
71,936,790  kw.-hr.  Many  companies  also  sold  to  or  pur- 
chased energy  from  others,  but  the  ahove  total  covers 
interchange  operations  and  not  straight  supply  opera- 
tions. The  average  price  paid  per  kilowatt-hour  of 
energy  purchased  was  1.08  cents  and  per  kilowatt-hour 
sold  1.12  cents.  The  total  energy,  191,038,868  kw.-hr., 
changed  hands  at  an  average  price  of  1.09  cents;  but 
since  the  companies  paid  $1,287,54.5  and  received  $804,- 
584  for  the  energy  interchanged,  the  net  outlay  was  but 
$482,961,  or  0.25  cents  per  kilowatt-hour. 

The  accompanying  table,  compiled  from  returns  of 
the   several   companies   to   the   Department   of    Public 


the  cost  of  supplying  energy  on  the  steam  systems,  and 
the  co-ordination  of  generating  equipment  and  loads  on 
both  types  of  systems  enables  more  reliable  service  to 
he  rendered  and  at  a  lower  cost  than  would  be  feasible 
with  independent  operation.  In  passing,  the  almost 
perfect  balance  between  the  Fitchburg  and  New  Eng- 
land companies  may  be  noted,  both  as  to  interchange 
and  prices.  The  e.xistence  of  an  unbalanced-energy 
iiccount,  however,  by  no  means  indicates  an  inefficient 
interconnection.  The  price  of  efficiency,  none  the  less,  is 
engineering  skill,  operating  intelligence  and  economic 
insight. 

That  interchange  is  aiding  plant  operation  from  the 
economic  standpoint  is  indicated  in  the  fact  that  in  1916 
eleven  representative  Massachusetts  systems,  with  a 
total  station  rating  of  about  198,000  kw.,  handled  384,- 
000,000  kw.-hr.  at  the  bus,  whereas  in  1920  these  com- 
panies, with  about  330,000  kw.  rating,  handled  756,000,- 
000  kw.-hr.  at  the  bus.  That  is,  in  1916  these  plants 
handled  1,940  kw.-hr.  per  kilowatt  of  station  rating  and 
in    1920    they    handled    2,290    kw.-hr.    per    kilowatt   of 


interchanop:  of  enkrgy  in 

MASSACHUSETTS  CENTRAL  STATIONS  FOR  THE  FISCAL  YEAR  »920 

urcha8edfroni(B)- 

Priee 

$53,422 

167.203 

33.101 

9.080 

34,803 

327 

51 

34,727 

176 

260,120 

130,511 

318,238 

2,429 

161.890 

4.792 

76.675 

$1,287,545 

.Sold  to  (B)    - 

Price 

$231 

10.275 

155.820 

50,726 

7.320 

20,218 
58,482 
34,«5 
60,094 
4,277 
28,387 

134 

284,406 

89,197 

255 

127 

$804,584 

Kw.-Hr. 

3.920.000 

11.962.018 

Cents  per 

Kw.-Hr.                     Kw-Hr. 
1    364                               36,710 
1    39                            1,065,881 

0  46                        11,560,822 

1  40                          3.430,000 
1    655                          1,464,000 

3.06                        1.337.700 
1    10                        5.144.777 
1   47                          2.304.309 
7  07                          4.475.817 

0  70                             440,500 

1  08                          5,335,520 

1   679                               5.660 
5  06                       23.490.000 

0  91                       11.832.800 
3  04                                  10.200 

1  99                                 2.100 

Cent^  per 
Kw.-Hr. 

0  63 

0  9 

Company  A 

Amc-nbury 

Central  Mass 

Company  B 

Newburyport 

\    E    Power 

7.125.257 

1   35 

Bost^m  Kdison.. . 
Grepnfi*'Id 

K.  Mass.  El 

Turners  Fallf^ , 

.\danis , 

Athol 

646.700 

2.986,000 

10.273 

4.675 

1  48 
0.5 

1.51 
1    14 

N  K  FowtT 

2.362.400 

1.49 

Miirlboro , 

}  Turners  Falls 

2,500 

37.195,740 

12,135,395 

1.34 
0.97 
0  54 

Maiden.... 

Salem 

K.  MasM.El 

E.  Maaa.El 

18,953,500 

48,000 

17,733.200 

157.864 

3,858,100 

2  37 

1.21 
0  754 

Adams 

No.  Adams 

K.  Mass.  El 

2  50 
6  06 

119.102.072 

1.08                      71,936,796 

1.12 

Utilities,  exhibits  a  wide  diversity  of  transactions  in 
energy  interchange.  The  amounts  of  energy  and  the 
prices  paid  vary  greatly,  from  nominal  interchanges  to 
mutual  supplies  running  into  millions  of  kilowatt-hours 
for  the  year.  It  none  the  less  is  true  that  the  ability  of 
each  company  concerned  to  furnish  electricity  at  times 
when  it  is  to  another  company's  advantage  to  buy 
justifies  variations  in  price  for  energy  received  as 
against  energy  delivered.  As  a  rule  hydro-electric 
companies  purchasing  from  steam  plants  were  obliged 
to  pay  from  2  mills  to  9  mills  more  per  kilowatt-hour 
than  the  steam-operated  central  stations  paid  for  water 
power.  This  was  no  doubt  due  to  the  market  value  of 
surplus  or  secondary  hydro-electric  power  available  at 
different  periods  and  also  to  the  high  cost  of  fuel.  The 
opportunities  interconnection  affords  for  taking  advan- 
tage of  load-factor  conditions  are  being  utilized  in 
virtually  all  these  cases. 

The  low  cost  of  water-power  delivered  under  favor- 
able conditions  is  very  striking.  Thus  the  Boston  Edi- 
son company  received  7,125,257  kw.-hr.  from  the  New 
p]ngland  Power  Com[)aiiy  at  a  total  cost  of  only  $33,- 
101,  or  0.46  cent  per  unit;  the  Worcester  Electric  Light 
Company  received  5,335, .520  kw-hr.  from  the  New  Eng- 
land at  0.54  cent  per  unit,  and  the  United  company, 
Springfield,  received  11,832.800  kw.-hr.  from  Turners 
Falls  at  0.754  cent.  At  present  steam-generating  costs 
such  arrangements  are  very  much  worth  while,  for  in 
this  way  any  surplus  of  water   power  helps  to  reduce 


station  rating,   a   gain   of   18   per  cent   in   equipment 
utilization. 

It  is  conservatively  estimated  that  the  interchange  of 
energy  among  the  Massachusetts  .stations  listed  in  the 
table  saved  from  75,000  tons  to  100,000  tons  of  coal 
during  the  fiscal  year  1920,  and  there  is  good  reason  to 
believe  that  interchanging  energy  is  .saving  these  com- 
panies over  a  million  dollars  a  year  in  operating  costs 
and  fixed  charges. 


Finland's  Wealth  of  Water  Power 

AN  IMPORTANT  factor  in  the  industrial  development 
l\  of  Finland  is  the  exploitation  of  its  wealth  of  water 
power.  The  potential  output  of  power  from  hydro-elec- 
tric sources,  chiefly  from  waterfalls,  is  estimated  at 
3,000,000  hp..  to  which  the  River  Ulea  and  the  rivers 
south  of  it  contribute  1,200,000  hp.  A  considerable  part 
of  this  water  power  is  owned  by  the  state.  Among  the 
important  water-iiower  resources  entirely  or  partly  in 
possession  of  the  state  are  the  following:  Vucksen  Falls, 
30(1.000  hp.;  Imatra  Falls.  211,000  hp. ;  River  Ulea. 
542,000  hp.:  Pyhiikoski  Falls,  100,000  hp. 

The  output  from  existent  hydro-electric  power  plants 
is  only  170,000  hp..  but  the  Finnish  government  seems 
determined  to  i)romote  the  exjiloitation  of  water  power 
enei'getically.  Finnish  manufacturers,  however,  cannot 
supiily  the  necessary  machinery  and  electrical  equip- 
ment, and  for  these  foreign  countries  must  be  looked  to. 
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Distribution  Service  in  Rural  Districts 

St>MK  COMPANIES  may  not  have  considered  this 
service  a  profitable  business  because  of  the  long 
lines  required  to  serve  widely  separated  loads.  How- 
ever, several  companies  in  the  middle  and  far  West 
have  built  up  large  iJnd  profitable  loads  by  proper 
consideration  of  financing  and  service  expenses. 


Serving  Dense  Irrigation  Load 

in  California 

Rapid  Growth  of  Load  Called  for  Revision  of  the.  Dis- 
tribution Si/stem  to  Improve  Service — 
Calculating  Voltage  Drops. 

By  Edward  N.  U'Oyly 

Superintendent  of  Electric.  Distribiitioti  Western  States  Gas 

&  Electric  Company,  Stockton,  Cnl. 

ONE  of  the  richest  and  most  intensively  cultivated 
districts  in  San  Joaquin  County,  California,  is  that 
surrounding  Lodi,  about  15  miles  (24  km.)  north  of 
Stockton.  The  crop  value  from  this  district  in  1920 
was  $20,000,000,  which  was  made  possible  only  by 
intensive  irrigation  done  by  electric  pumping.  There 
is  an  abundant  supply  of  water  to  be  had  at  a  depth  of 
from  20  ft.  to  50  ft.  ( 6  m.  to  15  m.)  below  ground  level, 
and  almost  every  farmer  has  his  individual  pumping 
plant.  Electrical  energy  in  this  district  is  supplied  by 
the  Western  States  Gas  &.  Electric  Company,  which 
gives  .service  to  2.214  consumers,  of  whom  2,000  are 
power  consumers.  A  4,600-volt  distribution  system  is 
employed  to  feed  the  district,  the  transformer  stations 
ranging  in  capacity  from  1  kva.  to  150  kva.  Within  a 
6-miIe  (9.6-km.)  radius  of  one  substation  are  1,991 
transformers  having  a  total  capacity  of  11,382  kva.  It 
is  believed  that  the  number  per  square  mile  is  greater 
than  in  any  other  rural  district  of  equal  area. 

Heretofore  one  substation  rated  at  3,000  kva.  at  the 
center  of  the  load  supplied  the  whole  district.  The 
transmission  voltage  of  60,000  was  stepped  down  in  two 
1,500-kva.  banks  of  transformers  to  4,600  volts,  and 
four  feeders,  each  equipped  with  a  10  per  cent  boost-or- 
buck  induction  regulator,  carried  the  load.  The  remark- 
able increase  in  demand  last  summer  so  overloaded  these 
feeders  that  immediate  steps  had  to  be  taken  to  improve 
the  service.  A  detailed  study  of  the  system  was  made 
with  a  view  to  determining  the  most  desirable  way  of 
handling  the  situation. 

At  the  outset  a  maximum  voltage  regulation  of  10 
per  cent  at  the  terminals  of  any  motor  was  decided  upon, 
since  the  frequency  is  maintained  constant  at  60  cycles 
and  all  motors  are  guaranteed  to  operate  satisfactorily 
at  normal  frequency  and  with  applied  voltage  10  per 
cent  above  or  below  normal.  Measurement  of  current, 
voltage  and  power  factor  were  made  at  the  substation 
and  at  various  points  along  the  feeders.  From  these 
data  empirical  relations,  such  as  the  ratio  of  maximum 
feeder  current  to  kva.  of  distribution  transformers,  were 
established  as  a  basis  for  calculation.  Four  schemes 
for  the  improvement  in  service  were  then  worked  up. 

The  first  proposition  involved  increasing  the  size  of 
the  present  feeders,  maintaining  the   voltage  at  4,600. 


This  proved  impracticable  as  it  would  have  been  neces- 
sary to  string  500,000-circ.mil.  cable  for  the  1925  load. 
The  second  .scheme  contemplated  connecting  the  low- 
tension  side  of  the  substation  transformers  in  star  to 
give  a  feeder  voltage  of  8,000.  The  State  Railroad 
Commission,  however,  has  issued  an  order  restraining 
power  companies  from  operating  double-starred  trans- 
former banks  on  transmission  lines  involved  in  parallels 
with  telephone  or  other  communication  circuits.  To 
comply  with  the  ruling  it  would  have  been  necessary  to 
purchase  new  transformers  with  tertiary  windings  or 
with  primary  wound  for  60  kv.,  since  all  of  the  trans- 
formers are  wound  for  34,650  volts  primary  and  are 
star-connected  to  the  60-kv.  lines.  Furthermore,  with 
8,000  volts  on  the  feeders,  it  would  be  necessary  to 
interrupt  service  when  installing  new  transformers  or 
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i-.li.    1 VOLTAGES  ON  TKANSMISSION   AND  DISTRIBUTION   SY.'-TEM 

SERVING  THE  LODI  DISTRICT 

All  voltages  are  expres.sed  in  220-volt  terms.  A  is  the  voltaffi' 
<»n  all  motors  when  the  system  is  lightly  loaded;  B  is  the  voltage 
on  motors  near  the  substations,  and  O  is  that  on  motors  at  thf 
ends  of  feeders  when  the  system   is  fully  loaded. 

extensions,  whereas  in  this  system  the  4,600-volt  feeders 
are  handled  when  alive. 

Proposition  No.  3  involved  a  system  of  11-kv.  feeders 
running  to  eight  centers  of  distribution,  where  the 
voltage  would  be  stepped  down  to  4,600  to  feed  the 
present  system.  Since  all  station  transformers  pur- 
chased during  the  last  few  years  are  designed  for 
secondary  voltages  of  11,000,  4,600  or  2.300,  this 
proposition  proved  more  desirable  than  either  of  the 
first  two,  but  was  abandoned  in  favor  of  the  fourth 
scheme,  which  was  finally  adopted. 

This  plan  was  that  of  building  additional  60-kv.  sub- 
stations and  extending  the  transmission  line,  where 
necessary,  to  feed  them.  Preliminary  computations 
indicated  that  induction-feeder  regulators  would  be 
necessary,  and  the  chart  .shown  in  Fig.  1  was  drawn  up 
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to  show  the  maximum  over-all  voltage  regulation  allow- 
able from  power  house  to  motor  terminals.  At  no  load 
on  the  system  taps  are  chosen  on  the  primary  of  the 
substation  transformers  to  give  a  bus  voltage  of  5,080. 
The  feeder  regulators  lower  this  voltage  to  4,600,  which 
is  maintained  throughout  the  feeder.  A  drop  of  10 
volts  is  allowed  in  distribution  transformers,  second- 
aries and  service,  giving  220  volts  at  motor  terminals. 
At  full  load  on  the  .system  the  bus  voltage  will  drop  to 
4,600,  and  feeder  regulators  will  raise  this  to  5,000  volts 
at  the  substation.     The  maximum  permissible  drop  in 


FIG.   2 ONE  OF  THREE  SUBSTATIONS   FOR  SUPPLY  OF  THE 

GRAPE-GROWING  INDUSTRY  NEAR  LODI,  CAL. 

any  feeder  is  limited  to  800  volts,  giving  4,200  volts  on 
transformers  at  the  end  of  the  feeder.  Allowing  10 
volts  drop  in  distribution  transformers,  secondaries  and 
services,  motors  will  operate  at  200  volts.  Consequently 
those  motors  near  the  substations  will  operate  at 
voltages  between  normal  and  10  per  cent  above  normal, 
while  those  at  the  ends  of  the  feeders  will  operate 
between  normal  and  10  per  cent  below  normal  voltage. 

It  was  found  possible  to  handle  the  1921  load  with 
two  additional  substations,  although  still  another  two 
will  probably  be  necessary  within  the  next  two  years. 
Locations  for  these  were  chosen  at  such  distances  from 
the  original  station  that  no  copper  heavier  than  No.  2 
B.  &  S.  would  be  required  on  the  4,600-volt  feeders. 

The  60,'4.6-kv.  transformers  are  placed  outdoors,  and 
space  is  provided  for  lightning  arresters  to  be  installed 
later.  Duplex  lead-covered  cables  are  run  in  under- 
ground conduits  from  the  low-tension  bushings  of  the 
transformers  to  the  inside  of  the  building  to  six  dis- 
connecting switches  mounted  side  by  side.  The  delta 
connection  is  made  just  above  these  disconnecting 
switches.  This  made  it  possible  to  dispense  with  any 
structure  built  around  the  transformers  to  carry  the 
heavy  secondary  leads,  and  in  case  of  transformer 
trouble  it  is  necessary  only  to  open  two  "disconnects" 
and  remove  one  primary  fuse  in  order  completely  to  dis- 
connect the  defective  transformer.  Provision  is  made 
in  each  building  for  handling  four  feeders  of  75-amp. 
capacity.  Each  feeder  is  equipped  with  a  10  per  cent 
boost-or-buck  regulator  and  protected  by  an  oil  circuit 
breaker  with  overload  release.  Graphic  wattmeters  and 
voltmeters  are  installed  to  give  continuous  records  of 
output  and  operation.  The  transformer  capacities  in 
the  three  stations  comprise  three  1,000-kva.,  three  500- 
kva.  and  three  333-kva.  units,  making  4,500  kva. 


ANALYSIS  OF  VOLTAGE  CONDITIONS  ON 

A  TYPICAL  FEEDER 
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Measurements  of  line  current  at  different  points  on 
the  various  feeders  gave  the  average  ratio  between 
maximum  feeder  current  and  kva.  of  distribution  trans- 
formers connected  beyond  the  point  of  measurement  as 
one  to  sixteen.  In  other  words,  if  a  feeder  carries  1,000 
kva.  of  transformers,  the  maximum  current  demand  will 
be  62.5  amp.  The  average  diversity  factor  on  the 
feeders  is  50  per  cent.  Owing  to  the  large  number  of 
transformers  and  the  diversity  of  load,  the  power  factor 
does  exceed  75  per  cent. 

According  to  records  taken  at  station  No.  3  on  April 
22,  1021,  the  load  factor  is  74.5  per  cent,  which  is  an 
average  for  the  district  during  the  irrigation  season. 
In  figuring  line  regulation  resistance  of  copper  is  taken 
at  149  deg.  F.  (66  deg.  C.)  and  the  equivalent  spacing 
of  conductors  at  3.1  ft.  (0.94  m.).  Line  drop  at  a  power 
factor  of  75  per  cent  can  be  expressed  with  close 
approximation  as: 

D  =  \/3(K  cos  0  -)-  .Y  sin  6)  per  mile  per  ampere. 
This  neglects  the  drop  due  to  the  out-of-phase  compo- 
nent of  impedance,  which  is  small.  The  product  of  line 
current  multiplied  by  D  gives  the  drop  per  mile.  Each 
feeder  was  divided  into  half-mile  sections  and  the  drop 
calculated  on  the  assumption  that  the  total  current  at 
the  beginning  of  any  section  was  carried  throughout. 
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FIG.   .3 — TYPICAL  FEEDER  CIRCUIT  SHOWING   LOCATION    AND  SIZE 
OF  TRANSFORMER  BANKS 

The  drop  at  the  end  of  any  feeder  must  not  exceed  800 
volts,  and  wire  sizes  were  chosen  accordingly. 

In  order  to  maintain  the  standard  of  -service  desired, 
it  was  found  necessary  to  increase  the  60-kv.  transmis- 
sion-line capacity.  Consequently  it  was  decided  to 
replace  the  original  No.  1.0  aluminum  conductor  with 
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No.  2  0  stranded  copper.  In  December  the  work  of 
reinforcing  the  old  poles  and  rebuilding  the  corners  was 
started.  By  March  23  half  of  the  new  copper  was 
stining,  but  the  work  had  to  be  abandoned  on  that  date 
on  account  of  the  irrigation  load,  which  was  increasing 
so  rapidly  that  it  could  not  be  handled  over  the  other 
line.  However,  since  the  reconstructed  system  is 
designed  to  carry  the  1925  load  no  difficulty  should  be 
experienced  in  maintaining  the  desired  voltage  on  al' 
services  during  the  1921  season. 


Rural  Lines  Owned  by  Farmers 

Fanners  Build,  Oicn  and  Maintain  Lines  According  to 

Minnesota  Company's  Specifications — Rates  Include 

an  Emergy  Charge  and  a  Fixed  Charge 

By  C.  S.  Kennedy 

General  Manager  Otter  Tail  Poicer  Company, 

Fergus  Falls,  Minn. 

A  LARGE  demand  for  lines  to  serve  farmers  has 
developed  in  the  territory  covered  by  the  Otter 
Tail  Power  Company,  Fergus  Falls,  Minn.  The  lines 
are  growing  more  popular  every  day,  and  it  has  become 
somewhat  of  a  problem  for  the  utility  to  know  just  how 
to  care  for  the  increase  in  this  class  of  business.  The 
system  which  this  company  has  adopted  has  proved 
quite  successful.  Because  of  the  favorable  rates  which 
can  be  given  to  the  farmers  they  use  energy  for  small 
motors  and  cooking  ranges  in  addition  to  lighting. 

The  farm  lines,  operating  at  12,000  volts  or  6,600 
volts,  tap  the  company's  40,000-volt  lines  through 
transformers.  The  farmers  build  the  farm  lines  and 
afterward  retain  possession  of  them.  They  own  and 
maintain  the  lines  and  all  equipment  up  to  the  point 
where  the  40,000-volt  line  is  tapped.  The  40,000-volt 
transmission  lines,  about  400  miles  (640  km.")  in  length, 
connect  the  plants  of  the  Otter  Tail  Power  Company  to 
fifty-seven  towns  and  villages  in  the  States  of  Minne- 
sota, North  Dakota  and  South  Dakota  and  traverse 
some  of  the  richest  farming  communities  in  the  three 
states.  The  plan  now  being  followed  is  for  a  number 
of  farmers  to  form  a  stock  company  and  raise  money 
enough  to  have  a  line  built  by  a  contractor  which 
will  serve  all  of  the  stockholders.  The  Otter  Tail 
Power  Company  supplies  the  specifications  under  which 
the  line  is  to  be  built  so  that  all  rural  lines  shall  be 
uniform  in  construction.  The  rural  line  in  most  cases 
is  built  along  the  highway.  Owing  to  the  fact  that 
the  farmers  have  had  to  finance  and  build  their  own 
telephone  lines,  it  has  not  been  difficult  to  make  them 
understand  that  the  utility  cannot  make  the  investment 
and  give  rates  for  energy  which  wou'd  compare  favor- 
ably with  town  rates. 

Specifications  for  Building  Rural  Lines 

Farm  lines  are  either  three-phase,  foui'-wire,  12,000- 
volt  Y,  or  single-phase  6,600-volt.  The  lines  in  general 
are  constructed  of  three  conductors  and  one  overhead 
static  wire.  At  each  pole  the  conductors  are  supported 
on  one  8-ft.  (2.4-m.),  three-pin  cross-arm  of  35-in.  x 
4J-in.  (9.5-cm.  .x  12-cm.)  treated  Washington  fir.  The 
static  wire  is  attached  directly  to  the  pole  just  below 
the  roof.  Northern  White  Cedar  poles,  measuring  7  in. 
x  30  ft.  (17.8  cm.  x  9  m.),  are  used,  being  butt-treated 
and  set  200  ft.  (60  m.)  apart.  Pins  are  of  steel  with 
paraffined  wood  tops,  and  insulators  are  of  porcelain, 
rated  at  17,000  volts.    Each  conductor  consists  of  either 


4-in.  (6.3-mm.")  double-galvanized  steel  wire  strand  or 
No.  6  seven-strand  bare  copper  wire.  The  overhead 
-static  wire  is  a  !-in.  double-galvanized  steel  wire  strand 
and  is  fastened  to  the  pole  by  means  of  a  6-in.  ( 15.2- 
cm.)  galvanized  three-bolt  clamp,  the  middle  bolt  of 
which  is  replaced  by  a  j-in.  (1.27-cm.)  machine  bolt 
passing  through  the  pole.  This  static  wire  is  grounded 
at  every  pole  by  means  of  a  No.  8  galvanized-iron  wire 
stapled  to  the  pole  its  entire  length,  and  the  wire  is 
carried  zigzag  at  least  four  times  across  the  butt  end 
of  the  pole  and  stapled  in  place  before  the  pole  is 
erected.  For  substation  equipment  at  the  supply  end 
of  the  12,000-volt  line  there  is  used  a  triple-pole,  15,000- 
volt  automatic  oil-break  switch.  Three  disconnecting 
switches  are  placed  so  as  to  isolate  the  substation  equip- 
ment when  the  disconnecting  switches  are  open.  Light- 
ning arresters  and  choke  coils  are  connected  on  each 
phase  to  protect  the  substation  equipment.  Although 
the  contour  of  the  country  influences  the  cost,  the  aver- 
age is  between  $1,000  and  $1,300  per  mile. 

Transformers  are  rated  at  6,600 '110 ''220-volts  and 
protected  by  choke  coils,  lightning  arresters,  "discon- 
nects" and  fuses,  mounted  on  the  first  pole  away  from 
the  main  line.  The  case  of  each  transformer  and 
the  neutral  of  the  110  220-volt  secondary  are  grounded. 

Return  postal  cards  are  sent  out  each  month  on  which 
each  consumer  may  indicate  the  position  of  the  meter 
dial  hands  and  forward  the  card  to  the  office  so  that  the 
bill  can  be  made  out.  This  method  of  reading  has  been 
found  very  satisfactory,  and  it  is  only  in  rare  instances 
that  a  card  is  lost  or  not  returned.  The  bills  are  mailed 
direct  to  the  farmer  who  pays  by  check  or  to  his  bank. 

In  case  of  trouble  to  services  the  farmer  telephones 
to  the  nearest  office  or  contractor,  and  all  expense  for 
time  and  material  is  billed  to  him. 

F.A.VORABLE   RATES    FOR    FARM    SERVICE 

Rates   for  service   include  the   following   provisions: 

(a)  A  fixed  charge  to  cover  transformer  losses  as 
per  the  following  schedule,  which  indicates  the  loss 
charge  per  month  with  a  transformer  rating  not  exceed- 
ing the  amount  given  in  each  case:  5  kva.,  $2.22:  7.5 
kva.,  $3.33:  10  kva.,  $4.44;  15  kva.,  $5.55;  25  kva.,  $8.88. 

(b)  Six  cents  per  kilowatt-hour  as  registered  by  the 
meter,  less  10  per  cent  for  payments  by  the  tenth  of 
the  month  following  that  for  which  billed. 

In  case  energy  is  taken  through  the  same  meter  for 
general  purposes  and  electric  cooking  ranges,  the  fixed 
charge  remains  the  same,  the  first  100  hours'  use  per 
month  of  the  connected  lights  will  be  charged  at  6  cents 
per  kilowatt-hour  and  all  energy  used  in  excess  of  the 
above  charge  at  3  cents  per  kilowatt-hour,  or  at  the 
discretion  of  the  power  company  a  separate  meter  may 
be  installed  and  all  energy  used  for  cooking  charged 
at  3  cents  per  kilowatt-hour. 

These  rates  are  based  upon  electricity  generated  by 
water  power.  In  case  of  a  water  shortage  a  reasonable 
increase  may  be  added  for  energy  generated  by  steam. 
In  case  two  or  more  consumers  are  served  from  the  same 
transformer,  the  installed  transformer  capacity  for  each 
consumer  shall  be  estimated  and  the  fixed  charge  as 
given  under  (a)  above  shall  be  so  apportioned  when  the 
bill  is  rendered. 

The  problem  of  inductive  interference  with  telephone 
lines  paralleling  the  farmer  lines  on  the  same  highway 
is  one  that  has  to  be  met  in  nearly  every  instance. 
In  many  cases  it  is  necessary  to  provide  complete  metal- 
lic circuits  before  they  will  give  satisfaction. 
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Considerations  Necessary  in  Circuit  Layout 

and  Street  Lighting 

rIS  generally  recojinized  that  the  development  of 
distribution  engineering  has  not  kept  pace  ■v\ith 
station  equipment.  More  expert  analysis  of  load  con- 
ditions and  construction  of  lines  is  needed.  Street 
lighting,  too,  appears  to  be  on  the  verge  of  general 
rehabilitation   and  improvement. 


Distribution  Systems  INeed  More 

Expert  Attention 

Mechanical  Strength  of  Ordinanj  Wood  Cross-Arms 

Is  hiadcqiiate  for  Heavihi  Loaded  Si/.sfcw.s- 

Requiring  Minim  urn   Copper 

By  S.  B.  Hood 

Superintendevt  DintribiiUov,  Northeni  States 

Power  Company 

IN  SPITE  of  the  fact  that  "a  chain  i.s  no  stronger 
than  its  weakest  link,"  the  distribution  system  in  the 
average  electric  utility  property  receives  less  real  study 
than  any  other  part.  (Generating  and  transforming 
equipment  has  undergone  most  radical  improvement 
during  recent  years  and  its  installation  receives  very  in- 
tensive study  and  forethought.  However,  when  it  comes 
to  the  distribution  system,  representing  a  very  con- 
siderable proportion  of  the  total  system  investment,  its 
design  and  construction  are  far  too  often  left  in  the 
hands  of  men  who,  though  they  may  be  well  qualified  to 
do  the  actual  work,  are  very  seldom  of  the  type  who  can 
give  proper  consideration  to  the  importance  of  the 
engineering  and  economic  features. 

Many  electric  light  and  power  systems  ai-e  following 
the  lead  of  the  telephone  companies,  which  have  been 
able  to  adopt  a  standardized  construction  specification 
that  insures  maximum  service  with  minimum  upkeep 
cost.  In  so  far  as  it  is  applicable  this  is  an  excellent 
plan  as  every  detail  has  had  far  more  extensive  study 
than  any  purely  local  power  system  could  afford  to  give. 
There  are.  however,  many  very  definite  limitations  as 
to  the  extent  to  which  signal-line  construction  practice 
can  he  safely  or  economically  applied  to  power-line  dis- 
tribution standards. 

The  advisability  of  proper  preservative  butt  treatment 
as  a  means  of  lengthing  the  life  of  wood  poles  is  beyond 
dispute.  A  properly  treated  pole  will  give  at  least  double 
the  life  of  one  untreated.  As  the  cost  of  treatment  is 
comparatively  small  compared  with  the  cost  of  the  pole 
and  the  labor  of  setting,  it  follows  that  the  depreciation 
item  of  the  annual  fixed  charge  is  nearly  halved. 

When  the  life  of  the  pole  is  doubled  the  life  of  eveiy- 
thing  attached  to  it  likewise  should  be  increased  in 
order  to  maintain  the  economic  balance.  To  this  end 
all  hardware  must  be  hot-galvanized  or  otherwise  pro- 
tected against  erosion.  Properly  protected,  there  is  no 
reason  why  this  hardware  should  not  outlast  several 
poles  and  therefore  become  almost  a  permanent  as.set. 

Wood  has  proved  the  be.st  material  to  use  for  cross- 
arms  owing  to  its  insulating  qualities.  However,  the 
so-called  "standard"  arm  and  its  method  of  installation, 


except  on  very  light  lines,  is  from  the  mechanical 
standpoint  little  short  of  an  engineering  farce.  Given 
a  timber  with  Si-in.  x  42-in.  (8.9-cm.  x  11.4-cm.)  cross- 
section  and  barely  enough  strength  as  a  cantilever  beam 
to  support  a  reasonable  number  of  conductors,  the  first 
step  is  to  bore  it  full  of  pinholes,  cutting  down  its  area 
by  over  40  per  cent.  In  these  holes  are  put  wooden 
pins  that  persistently  break  at  the  very  time  they  should 
not.  Not  infrequently  one  broken  pin  starts  trouble 
that  costs  as  much  to  put  right  as  the  cost  of  all  the 
pins  on  the  system.  As  a  last  step  in  this  folly  attempts 
are  made  to  keep  the  arm  in  a  horizontal  position  on  the 
pole  by  means  of  a  pair  of  flat  braces,  and  these  are 
expected  to  add  to  the  bearing  power  of  the  arm.  If 
a  bridge  designer  used  flat  members  under  compression, 
his  first  bridge  would  land  at  the  river  bottom,  and  he 
probably  in  an  even  less  desirable  place.  This  mechanical 
basic  principle  has  been  violated  from  the  day  the  first 
lines  were  built.  Some  of  us  have  had  the  doubtful 
pleasure  of  seeing  our  cross-arms  all  gracefully  droop- 
ing down  like  garden  flowers  after  the  first  frost.  After 
the  sleet  has  melted  or  dropped  off  we  serenely  go  out 
with  our  crews  and  replace  them  in  the  same  way  and 
wait  to  see  what  the  next  storm  brings  us. 

Bracing  Cross-Arms  for  Heavy  Loads 

On  arms  no  longer  than  four-pin  and  carrying  not 
more  than  the  equivalent  of  four  No.  1/0  conductors  the 
old-style  flat  brace  is  probably  strong  enough  to  give 
ample  safety  factor.  On  trunk  leads  using  six-pin  arms 
and  heavy  feeder  wires  flat  braces  should  be  absolutely 
discarded  in  favor  of  angle  or  channel-section  braces. 
With  this  type  of  brace  the  fulcrum  of  the  lever  is 
transferred  from  the  through-bolt  to  a  point  over  the 
brace  end,  the  brace  acting  as  a  strut  under  compres- 
sion. With  this  type  of  brace  the  safe  load  that  can  be 
carried  is  approximately  four  times  that  of  the  older 
method  of  bracing,  and  the  cost  of  construction  is 
increased  but  a  few  cents  per  pole.  By  using  these 
properly  designed  braces  there  is  no  necessity  of  using 
arms  of  larger  cross-section  than  standard,  even  with 
heavy  feeders. 

In  the  matter  of  pins  utilities  should  get  away  from 
the  idea  of  using  a  type  of  pin  that  passes  through  the 
arm,  even  though  it  be  of  the  metal  .shank  type.  By 
having  a  pin  that  clamps  around  the  arm  we  bind  the 
wood  fibers  together  and  absolutely  prevent  splitting 
under  undue  conductor  stress.  A  further  advantage  is 
that  of  being  able  to  vary  the  pin  spacing  to  suit  the 
type  of  construction.  In  this  way  it  becomes  possible  to 
use  a  standard  cross-section  and  length  of  arm  for  all 
voltage  classifications.    One  company  that  i.s  using  thia 
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principle  stocks  only  three  arm  lengths,  all  of  same 
cross-section,  and  uses  them  for  all  voltages  from  2,300 
to  110,000.  The  pins  used  on  this  particular  .system  are 
of  two  sizes  and  of  the  clamp  type,  the  smaller  with 
l-in.  (2.5-cm.)  tops  being  used  for  voltages  up  to  6,600 
and  a  higher  lii-in.  (3.5-cm.)  top  for  higher  voltages 
up  to  33,000.  Above  this  suspension  insulators  are  used 
with  the  strings  supported  from  arm  clamps. 

For  voltages  below  750,  taking  in  all  secondary  dis- 
tribution, the  cross-arm  can  well  be  abandoned  entirel.v 
in  favor  of  secondary  rack  construction.  These  racks, 
with  their  heavy  porcelain  spools,  not  only  furnish  a 
cheap,  strong  means  of  support  of  these  heavy  and  more 
numerous  conductors,  but  make  a  line  of  far  neater 
appearance.  This  question  of  neatness  is  one  that  too 
often  is  neglected,  and  to  such  neglect  can  be  directly 
traced  many  cases  of  insistent  demand  for  underground 
construction. 

Example  of  Good  Pole-Top  Design 

To  show  a  comparison  of  what  can  be  accomplished 
in  building  a  neat-looking  lead  designed  along  correct 
mechanical  principles  the  two  pole-top  drawings  should 
be  carefully  studied.    Fig.  1  shows  the  common  practice 
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-TYPICAL  BUT  FAULTY  POLE-TOH  CONSTRUCTION 
2 — STRONGEai  AND  NEATER  THAN   IN  FIG.   1 


of  "how  not  to  do  it."  Actual  photographs  have  not  been 
given  of  this  type  as  one  can  go  out  almost  anywhere 
and  see  such  poles  on  a  quantity  production  basis.  Fig. 
2  shows  the  same  number  of  conductors  and  the  same 
apparatus  as  in  the  former.  Here  it  will  be  noted 
that  arms  are  scientifically  braced,  pins  are  of  proper 
design,  and  the  transformer  is  placed  in  a  position 
where  it  is  easy  to  get  at  and  where  it  places  only  about 
one-half  the  strain  on  the  pole  that  it  does  on  the  top 
arm  in  the  other  construction. 

Having  given  these  mechanical  problems  their  due 
consideration,  equal  attention  should  be  given  that  of 
the  economical  balance  from  the  electrical  standpoint. 
The  size  of  transformers  used,  their  spacing  and  the 
secondai\v  conductor  size  for  any  given  load  must  be  such 
that  the  annual  fixed  charges  are  at  a  minimum.  The 
larger  the  transformer  the  lower  the  cost  per  kva.  and 
the  corresponding  core  loss.  As  an  offset  to  this  larger 
conductors  must  be  used  to  distribute  with  a  limiting 
voltage  drop.  There  is  under  any  condition  of  load  and 
material  cost  some  one  point  where  the  economic 
balance   is   maintained.     Just   where   this   is    must   be 


determined  by  accurate  load  survey  and  careful  plotting. 
If  the  line  foreman  is  capable  of  doing  this,  hold  on  to 
him — he  is  one  in  a  thousand.  The  other  099  can  waste 
enough  money,  with  all  the  good  intentions  in  the  world, 
to  pay  for  several  trained  distribution  engineers. 

In  secondary  distribution  the  interconnection  of 
secondaries  and  banking  of  transformers  offers  a  simple 
and  reliable  means  of  reducing  the  investment  as  well 
as  adding  to  the  reliability  of  service.  This  method  of 
secondary  operation  must,  however,  be  attempted  only 
after  most  careful  study  and  forethought.  To  indis- 
criminate banking  and  interconnection  most  of  the 
failures  in  secondarj'  network  operation  can  directly  be 
traced.  With  careful  forethought  and  the  addition  of 
inexpensive  fusible  sectionalizing  devices,  the  secondary 
network  becomes  as  reliable  as  the  old  dii-ect-current 
s.vstems  on  which  interruptions  are  almost  unknown. 

Two-wire  secondary  bus  lines  should  never  be  used 
except  for  small  scattered  loads  fed  by  individual  trans- 
former units.  A  good  rule  to  apply  here  is  to  change 
to  three-wire  whenever  the  load  is  such  that  two  No.  6 
wires  will  not  carry  it  without  excessive  drop  in  lamp 
voltage.  Do  not  overlook  the  fact  that  the  three-wire 
system  will  carry  four  times  the  load  for  the  same  loss 
as  the  two-wire  system,  and  that  it 
requires  only  one  extra  wire  of  rela- 
tively small  cross-section. 

In  selecting  wire  sizes  it  is  uneco- 
nomical and  foolish  to  attempt  to  stock 
every  size  on  the  table.  All  practica- 
ble demands  can  be  supplied  by  using 
numbers  8,  6,  4,  2,  1/0  and  4/0.  The 
intermediate  sizes  are  so  little  dif- 
ferent that  it  is  splitting  hairs  to 
attempt  to  figure  drops  so  closely  that 
they  must  be  used. 

In  laying  out  the  secondary  net- 
work good  practice  does  not  require 
the  neutral  to  be  so  large  as  the  outer 
wires.  For  mechanical  reasons  no  wire 
smaller  than  No.  6  should  be  used 
except  for  service  drops.  For  larger- 
size  secondary  outers  the  next  smaller 
stock  size  as  given  above  will  be  ample 
for  the  neuti'al. 

If  the  neutral  of  a  secondary  sys- 
tem is  not  properly  grounded,  it  may  be  the  indirect 
cause  of  serious  consequences.  For  real  protection 
ground  to  water  pipes.  Driven  pipe  grounds  are  a 
delusion  and  a  snare.  One  water-pipe  ground  is  worth 
a  score  of  driven  ones.  Where  physically  possible  extend 
neutrals  .so'  that  they  can  be  interconnected  to  form  a 
grid  network  over  the  entire  distribution  system.  This 
is  not  a  difficult  matter  in  the  average  city  or  town 
where  normally  the  various  secondary  bus  lines  come 
close  together.  If  the  method  of  wiring  used  in  any 
town  is  that  of  having  the  service  enter  through  con- 
duit, which  should  be  insisted  upon  in  order  to  minimize 
the  chances  of  theft  of  energy,  this  conduit  must  be 
grounded  to  comply  with  the  code.  If  multiple  grounds 
are  applied  to  the  neutral,  it  should  be  noted  that  the 
code  now  permits  making  grounds  at  each  individual 
service  provided  the  local  inspector  is  broad  enough  to 
see  outside  the  four  corners  of  the  rule  book.  The  last 
code  edition  also  permits  grounding  to  water  pipes 
without  the  necessity  of  running  to  the  street  side  of 
the  water  meter  or  stop  cock.  Under  this  ruling  the 
cost  of  grounding  is  but  a  few  cents. 
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Eflfective  Street  Lighting  as  Exemplified  by  the  Milwaukee  Installation 


Important  features  of  Die  Milwaukee  street  liRlitinK  instal- 
lation are  the  generous  inountinj^  lieigriu.  wliicli  minimizes 
glare,  and  the  use  of  high-cfflciency  prismatic-glass  inclosinK 
globes.     These  result  jn  a  high   intensity  of   illumination   at 


the  street  level,  and  iit  the  same  time  do  not  interfere  with 
the  normal  funetioning  of  the  eye.  Where  serious  glare  exists 
even  a  higli  intensity  of  illumination  is  of  no  avail  since  the 
contraction  of  the  pupils  of  the  eye  results  in  poor  vision. 
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The  Trend  of  Practice  in  Ornamental 
Street  Lighting 

The  Choice  Between  Concrete  and  Metal  Posts  and  Pris- 
matic and  Opal  Globes  Is  Discussed — Period  of 
Extensive  Street  Lighting  Activity  Is  at  Hand 

By  Arthur  J.  Sweet 
Consulting  Engineer,  Milwaukee,  Wis. 

DURING  the  war  high  prices  of  labor  and  material 
and  the  necessity  of  devoting  all  available  capital 
to  war  needs  led  to  the  very  general  postponement  of 
needed  improvement  in  street-lighting  service.  In  the 
summer  and  fall  of  1920,  however,  there  was  a  marked 
revival  of  interest  in  better  street  lighting,  and  many 
municipalities  made  tentative  plans  for  providing  im- 
proved service  in  1921.  General  business  conditions 
during  the  first  quarter  of  1921,  on  the  other  hand,  had 
a  psychological  reaction  on  street-lighting  projects;  and 
there  has  been  a  tendency  to  await  further  development 
in  business  conditions  before  proceeding  with  actual 
installation.  More  recently  the  writer  has  noted,  at 
least  in  the  Middle  West,  a  growing  realization  that  ma- 
terial costs  have  reached  substantially  as  low  levels  as 
can  be  expected  for  some  time,  and  that  labor  costs,  if 
not  yet  at  anticipated  levels,  have  at  least  dropped  ma- 
terially from  their  recent  high  levels.  This  realization, 
coupled  with  a  real  need  for  improved  street-lighting 
service,  bids  fair  to  offset  to  a  considerable  degree  such 
timidity  as  exists  with  respect  to  making  increased  pub- 
lic expenditures  at  this  time.  A  rather  considerable 
activity  in  the  street-lighting  field  may  therefore  fairly 
be  expected  for  1921  and  a  still  greater  activity  for 
1922.  This  will  be  more  especially  true  of  ornamental 
street  lighting,  since  great  improvement  in  non-orna- 
mental street  lighting  was  made  just  previous  to  Amer- 
ica's participation  in  the  war.  Non-ornamental  instal- 
lations are  therefore  not  in  such  great  need  of  rehabili- 
tation and  improvement  as  are  the  ornamental. 

Facing,  as  we  doubtless  do,  a  period  of  more  than 
usual  activity  in  the  ornamental-street-lighting  field,  it 
is  especially  appropriate  that  the  electrical  industry 
should  carefully  consider  the  trend  of  development  in 
order  that  the  public  may  be  wisely  advised  and  the 
social  need  be  the  more  intelligently  served. 

At  the  present  time  it  is  worth  while  to  give  par- 
ticular consideration  to  the  suitability  of  concrete  posts 
for  this  service  and  the  question  of  using  the  more  effi- 
cient prismatic  glass  for  inclosing  globes.  There  are 
still  great  differences  of  practice  concerning  mounting 
heights,  spacing  of  units  and  illumination  intensities. 
Several  types  of  control  equipment  in  common  use  re- 
quire further  analysis,  and  more  complete  knowledge  of 
losses  in  the  armor  of  steel-taped  cables  should  be  avail- 
able when  this  type  of  construction  is  considered. 

During  the  first  decade  of  ornamental  street  lighting 
metal  posts — cast  iron,  iron  pipe  with  cast-iron  fittings 
or  fabricated  sheet  steel — were  almost  exclusively  em- 
ployed. About  six  years  ago  an  organized  effort  was 
first  made  to  develop  the  concrete  post  and  place  it  in 
this  field.  During  these  six  years  the  use  of  concrete 
ornamental  standards  has  steadily  grown,  especially  in 
Middle  West  territory.  Experience  with  the  concrete 
post  has  generally  been  highly  satisfactory,  though  there 
have  been  a  very  limited  number  of  cases,  two  or  three 
at  most,  of  unsatisfactory  service.  These  are  directly 
traceable  to  improper  methods  of  manufacture  or  to 
rail  shipment  of  the  posts  before  the  concrete  was  suffi- 


ciently seasoned.  While  the  metal  post  is  still  obtaining 
the  lion's  share  of  new  business,  there  are  indications 
that  the  concrete  post  is  going  to  constitute  a  greater 
portion  of  the  business  than  it  does  now. 

The  once  popular  "cluster"  type  of  post  head  has  been 
found  to  involve  such  extravagant  operation  costs  that 
it  is  no  longer  installed  except  in  small  towns  out  of 
touch  with  the  best  standards  of  practice.  The  trend  of 
practice  is  strongly  toward  the  use  of  a  single  lamp  per 
post,  though  in  the  case  of  high  mounting  heights,  as 
at  Milwaukee  and  San  Francisco,  two  or  three  lamps 
per  post  have  been  used  to  a  limited  extent.  The  opal 
globe  continues  a  favorite,  though  the  prismatic  globe 
is  coming  into  increasing  use.  The  prismatic  globe  is 
characterized  by  approximately  50  per  cent  higher  effi- 
ciency than  the  opal  globe  and  by  a  considerably  better 
distribution  of  light  on  the  street,  while  popular  taste 
generally  prefers  the  appearance  of  the  opal  globe. 
Where  some  educational  effort  has  been  provided,  teach- 
ing the  public  to  make  judgment  on  the  basis  of  general 
lighting  effect  rather  than  on  the  appearance  of  an  in- 
dividual unit,  the  prismatic  globe  has  fully  met  the  test 
of  giving  complete  and   permanent  public  satisfaction. 

A  new  type  of  prismatic  globe,  shown  mounted  on 
the  post  in  the  center  view  of  the  accompanying  photo- 
graphs, is  being  installed  at  St.  Louis,  about  3,000  of 
these  new  globes  being  employed. 

Tendency  Toward  Greater  Mounting  Heights 

There  is  a  definite  but  very  slow  movement  toward 
the  employment  of  greater  mounting  heights.  In  early 
ornamental  installations  the  lamps  were  supported  at  a 
height  of  seldom  more  than  10  ft.  (3  m.)  above  the 
street  surface.  From  1912  to  1914  it  was  common  prac- 
tice to  make  this  height  in  the  neighborhood  of  12  ft. 
(3.7  m.).  Typical  present  practice  is  to  employ  mount- 
ing heights  of  from  12  ft.  to  14  ft.  (3.7  m.  to  4.3  m.), 
though  in  several  of  the  larger  cities  materially  greater 
heights,  25  ft.  to  35  ft.  (7.6  m.  to  10.7  m.),  have  been 
extensively  employed.  The  situation  may  be  summa- 
rized as  one  in  which  engineering  and  service  consid- 
erations constantly  tend  to  bring  about  greater  mount- 
ing heights,  while  commercial  considerations — cost  of 
changing  patterns  and  difficulty  of  making  metal  posts 
in  the  greater  mounting  heights — and  the  tendency 
toward  copying  past  practice  exert  a  powerful  retard- 
ing influence. 

It  is  still  a  moot  question  whether  the  most  satisfac- 
tory ornamental  effect  is  produced  by  a  considerable 
mounting  height  (say  25  ft.)  or  by  a  lesser  mounting 
height  (say  12  ft.).  The  building  fronts  and  the  street 
itself  are  unquestionably  more  attractively  lighted  in 
the  case  of  the  greater  mounting  height,  and  there  is 
a  very  much  less  glare.  It  should  also  be  noted  that  the 
use  of  greater  mounting  heights  permits  the  corre- 
spondingly wider  spacing  of  posts  with  equally  satis- 
factory lighting  results;  and  where  there  is  an  absence 
of  all  poles  except  the  ornamentalal  light  posts,  the  open, 
spacious  effect  produced  by  this  wider  spacing  of  posts 
is  most  pleasing.  On  the  other  hand,  the  ornamental  or 
spectacular  effect  of  the  lighting  unit  itself  is  much  less 
marked  in  the  cast  of  greater  mounting  heights. 

Spacing. — While  there  are  wide  variations  in  the  mat- 
ter of  spacing  as  between  different  installations,  an 
average  value  for  opal-globe  installations  is  approxi- 
mately seven  times  the  mounting  height,  at  which  spac- 
ing the  uniformity  ( ratio  of  maximum  illumination  to 
minimum)  is  approximately  ten  to  one.   Prismatic  globe 
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ornamental  iiistallaticms  have  generally  been  planned 
with  niort'  careful  regard  to  the  matter  of  uniformity, 
a  spacing  of  eight  times  the  mounting  height  and  a  uni- 
formity of  four  to  one  being  typical  of  such  practice. 

Il.UIMINATION    INTENSITIKS  FOR  CITIES   OF 
DlFFKRKNT   SiZK 

Illumination  intensities  vao'  widely  as  between  differ- 
ent installations,  though  limits  of  from  five  times  full- 
moon  light  to  twenty-five  times  full-moon  light  would 
include  most  practice  in  main-business-street  lighting. 
It  is  the  writer's  opinion  that  an  intensity  of  twenty 
times  full-moon  light  (approximately  0.5  foot-candles) 
is  approximately  correct  for  the  main  business  district 
in  cities  exceeding  100,000  population,  ten  to  twelve 
times  full-moon  light  for  cities  of  20,000  to  100,000, 
and  four  to  eight  times  full-moon  light  for  cities  of  less 
than  20,000. 

Armncjement  of  Linht  U)iits. — While  a  staggered  ar- 
rangement of  light  units  will  produce  lighting  results 
equally  good  at  materially  lower  costs,  the  more  pleasing 
appearance  of  placing  the  units  in  pairs  opposite  each 
other  has  led  to  the  more  general  adoption  of  this  ar- 
rangement. On  main  business  streets  the  improved 
appearance  doubtless  justifies  the  increased  cost,  but  it 
is  doubtful  if  this  holds  true  for  any  but  the  chief 
traffic  and  promenade  streets. 

There  is  still  a  considerable  tendency  toward  locating 
ornamental  posts  at  street  corners.  More  and  more, 
however,  it  is  being  realized  that  the  ornamental  unit 
at  the  corner  itself  generally  constitutes  an  undesirable 
obstruction  to  traffic,  and  that  equally  satisfactory  light- 
ing and  esthetic  effects  can  be  obtained  by  keeping  all 
units  back  of  the  property  lines  of  the  intersecting 
street. 

Vndergrmmd  Circuit  Construction. — Eight  years 
ago  the  proposition  of  laying  steel-taped  cable  in  city 
streets  without  duct  protection  was  regarded  as  a  radi- 
cal one.  Experience  during  the  intervening  period  has 
emphatically  demonstrated  that  the  steel  tape,  if  prop- 
erly protected  from  deterioration  by  electrolysis  or 
chemical  action,  affords  ample  mechanical  protection  to 
the  cable.  In  the  light  of  this  experience  there  is  an  in- 
creasing tendency  toward  the  use  of  steel-taped  cable. 
Leading  engineers  in  the  street-lighting  field  are,  how- 
ever, beginning  to  look  askance  on  the  use  of  steel-taped 
cable  from  quite  another  standpoint — that  of  induction 
losses  in  the  steel  tape  layer.  Experience  indicates  that 
these  induction  losses  are  in  some  cases  serious  enough 
to  represent  a  cost  greater  than  the  fixed  charges  on  the 
increase  in  installation  cost  involved  in  a  well-laid  fiber- 
duct  installation.  Present  practice  is  tending  toward  an 
increased  use  of  steel-tajied  cable.  It  is  the  opinion  of 
the  writer  that  a  fuller  knowledge  of  the  induction  loss 
may  reverse  this  tendency. 

Three  types  of  current  control  are  at  present  in  gen- 
eral u.se,  as  follows: 

(a)  Moving-coil,  constant-current  regulator  with  film 
cut-out  at  socket. 

( b)  Moving-coil,  constant-current  regulator  with  two- 
coil  transformer  or  with  compensator  at  base  of  post. 

(c)  Multiple-tap,  constant-potential  transformer  with 
reactance  transformer  at  base  of  post. 

While  the  trend  of  practice  is  not  sufficiently  marked 
ti)  permit  of  drawing  conclusions  based  thereon,  it  is 
tlie  belief  of  the  writer  that  practice  will  more  and  more 
b;nd  toward  the  use  of  the  moving-coil,  constant-current 
regulator  with  film  cut-out  socket.   This  system  is  char- 


acterized by  excellent  regulation,  low  installation  costs 
and.  most  important  of  all,  unequaled  reliability  and 
simplicity.  Its  chief  disadvantage  is  that  high  voltage 
is  carried  to  the  lamp  terminals,  but  the  possible  dan- 
ger therein  involved  can  be  essentially  removed  by 
proper  design  of  post  and  post  head.  Where  a  few  lamps 
of  higher  ami)erage  are  burned  on  a  circuit  chiefly  op- 
erating 6.6-amp.  lamps,  the  above  system  can  still  be 
advantageously  employed,  using  compensators  with  the 
higher  current  lamps.  Where,  however,  the  circuit 
chiefly  operates  lamps  of  higher  amperage,  the  use  of 
multiple-tap,  constant-potential  transformer  with  re- 
actance transformer  at  each  lamp  has  much  to  com- 
mend it. 


Tracing  the  Unaccounted  For  Losses 
in  Distribution  Systems 

In  Twenty  Small  Sijutems  in  Kentucky  Elimination  of 

Stray  Losses   Prodvced   a   Savinf/   of  Energy 

Worth  $20,000  in  One  Year 

By  G.  T.  Bogard 

Chief  Engineer  Kentucky  Utilities  Company,  Louisville,  Ky. 

THE  unaccounted-for  kilowatt-hours,  or  losses,  on 
small  and  medium-size  distribution  systems  in  many 
cases  are  likely  to  receive  less  attention  than  is  accorded 
to  them  on  the  larger  systems.  Often  the  energy  deliv- 
ered to  the  system  is  not  metered,  and  sometimes  the 
energy  sold  is  not  metered,  as  in  the  case  of  municipal 
street  lighting,  sign  and  display  lighting,  and  power  and 
light  for  other  departments  of  the  utility  company.  The 
small  system  as  a  rule  has  a  higher  generating  cost,  and 
the  loss  in  money,  therefore,  will  be  proportionately 
higher  than  in  large  systems  and  certainly  should  not  be 
neglected. 

One  company,  operating  a  number  of  small  and 
medium-size  plants  supplying  service  to  a  number  of 
towns  having  populations  varying  from  300  to  10,000, 
recently  found  it  necessary  to  effect  substantial  savings 
on  account  of  high  fuel  and  labor  costs.  In  addition  to 
the  necessity  of  making  income  meet  expense,  it  was 
found  that  station  equipment  was  in  many  cases  becom- 
ing overloaded,  with  poor  prospect  of  securing  any 
additional  equipment  to  take  care  of  the  increasing 
demands.  After  making  a  preliminary  investigation  of 
the  situation  it  was  decided  that  the  most  economical 
way  to  solve  the  problem  would  be  to  utilize  some  of  the 
energy  lost  in  the  delivery  system. 

sltbstantial  savings  effected  by  hunting 
Down  Losses 

Twenty  systems  were  selected,  and  the  figures  given 
in  the  table  were  made  up  for  1919,  as  a  basis  for 
effecting  the  saving  for  1920.  The  net  results  of  the 
undertaking  may  be  summed  up  as  follows:  In  1920 
55,872,098  kw.-hr.  was  distributed  with  a  loss  of  8,386,- 
323  kw.-hr.,  or  15  per  cent.  In  1919  44,989,276  kw.-hr. 
was  distributed  with  a  loss  of  8,093,996  kw.-hr.,  or  18 
per  cent.  Comparing  1920  with  1919,  the  difference  in 
percentage  loss  of  15  and  18  gives  a  3  pei-  cent  reduc- 
tion on  the  total  energy  distributed,  which  is  1,676,163 
kw.-hr.  Assuming  the  cost  to  be  .$0.0125  per  kilowatt- 
hour,  the  same  as  1919,  makes  the  saving  due  to  reduc- 
tion in  losses  $20,952. 

Referring  to  the  table,  it  will  be  seen  that  there  is  a 
large  variation  in  production  cost  and  in  percentage  loss. 
In  general  where  the  greatest  losses  occur  the  cost  of 
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energy  is  highest.  Systems  No.  2  and  No.  6  show  a  high 
loss  and  a  production  cost  more  than  five  times  that  of 
No.  11  and  No.  20.  The  effected  saving  in  kilowatt- 
hours  on  either  of  the  first  would  be  worth  more  in 
money  than  five  times  the  number  of  kilowatt-hours  on 
the  others. 

In  making  comparisons  conditions  had  to  be  taken 
into  consideration,  for  in  some  instances  all  energy  was 
measured  at  transformed  voltages  and  in  small  quanti- 
ties and  in  other  cases  large  amounts  were  measured  at 

LOSSES  IN  TWENTY  DISTRIBUTION  SYSTEMS  IN  KENTUCKY  IN  1919 


Cost 

Station          Per  Energj 

Production     Kw.-  Distributed  Accountwi  Per 

Town               fost            hr.  For  l.or^  l.os^          Cent 

No.            (Total)    (Cents!    (Kw.-hr.)  (Kw.-hrJ  (Kw.-hr.)  Loss 

1  $16,617  40     2  4  703,941  538.110  165.831  $3,979  00     23 

2  17.292  69     4  0  424.796  290.971  133.925  5.357.00     31 

3  14.771    83     3.0  465,440  371.881  93.559  2,806  00     20 

4  13.368  25      13  1,011,501  862,949  148.552  1.931.00     14.5 

5  28,856  08     2  8  1,001,045  819,420  182,525  5.710  70     18 


6 

16.723  46 

4  6 

354.705 

273,119 

81.586 

3.571  00 

23 

7 

27.165  13 

1.7 

1,586.016 

1,328,267 

257.749 

3.381  00 

16 

8 

14.645  15 

1.2 

1,278,872 

1.070,431 

208.441 

2.501  00 

16 

9 

10,938  17 

14 

789,250 

674,556 

114.694 

1.605  00 

14 

5 

10 

17.846  12 

3  5 

501.317 

380,335 

120.982 

4.234  00 

24 

II 

35,555.98 

.8 

4,818,893 

3,826,726 

992.167 

7.937,00 

20 

12 

14.854.41 

15 

971,181 

768,193 

2,029,888 

4.044  00 

21 

13 

69.518.71 

1.17 

5,940,619 

4.767,534 

1.176.085 

13.760.00 

20 

14 

14.531.31 

2  H 

513,000 

41  1,864 

101.136 

2.831  00 

20 

15 

12.685  78 

3  9 

327.186 

250,576 

76.610 

2.987  00 

23 

16 

8.437  76 

3  5 

241,922 

186,072 

55.850 

1.954  00 

23 

17 

20.284  58 

3  3 

609,430 

515.492 

93.938 

3.100  00 

15 

5 

18 

10.930  66 

3  3 

300.347 

248.040 

52.307 

1.726  00 

17 

5 

19 

20.152  07 

2  6 

761.915 

660.854 

101.061 

3.627.00 

13 

4 

20 

147.583  31 

65 

22.387,000 

18.652.990 

3.734.010 

24.271  00 

16 

8 

Total     $532,759,01 


44.989,276  36.895,280  8,093,996    $101,492  00      18 


generated  voltage.  As  an  example  system  No.  17 
measured  and  sold  more  than  50  per  cent  of  the  total 
at  generated  voltage  on  switchboard,  and  the  losses  in 
this  case  accordingly  should  be  31  per  cent  instead  of 
15  per  cent.  Additional  figures  were  prepared  showing 
the  losses  and  overload  in  detail  on  each  circuit  in  each 
system.  By  the  aid  of  these  figures  more  effective  work 
could  be  done. 

The  total  loss  of  $101,492,  representing  an  average  of 
18  per  cent,  indicated  need  of  immediate  action.  These 
figures  and  others  were  given  each  district  manager 
with  a  request  that  a  survey  be  made  for  determining 
the  saving  that  could  be  made  with  reasonable  expense. 

Chief  Sources  of  Losses 

All  of  these  plants  were  built,  owned  and  operated 
independently  until  purchased  by  the  present  syndicate 
from  four  to  eight  years  ago.  Consequently  no  standard 
method  of  construction  could  be  expected.  In  making 
the  survey  in  many  cases  the  lines  were  found  to  be 
overloaded,  secondaries  in  particular,  and  transformers 
improperly  located  as  to  load  center  and  capacity.  In 
some  cases  the  cost  of  relocating  transformers  was 
covered  by  the  value  of  transformers  removed  and  used 
elsewhere.  A  number  of  old  dry-type  1,100-volt  trans- 
formers were  being  used,  two  in  series,  on  2,200-volt 
circuits.  These  had  a  very  high  core  loss.  One  side  of 
the  secondary  of  all  transformers  has  been  permanently 
grounded,  and  in  some  cases  a  high  resistance  ground 
has  been  found  on  opposite  side  of  secondary  circuit. 
Where  the  ground  was  on  the  consumer's  premises,  and 
unless  the  current  coil  of  meter  was  connected  in  a  non- 
grounded  side  of  circuit,  the  loss  would  not  be  registered 
by  the  meter.  Many  meters  were  found  to  be  slow,  a 
few  fast,  and  a  considerable  number  improperly  con- 
nected. 

After  making  a  survey  of  the  situation  and  analyzing 
the  results,  work  was  started  to  bring  about  a  reduction 


in  losses.  In  order  to  keep  the  men  posted  as  to  the 
result  obtained,  monthly  reports  were  made  up  showing 
the  losses  on  all  circuits,  and  the  position  of  each  was 
shown  in  the  order  of  percentage  loss.  In  a  very  short 
time  the  losses  were  on  a  decline,  and  at  the  end  of 
the  year  1920  the  reports  showed  that  a  marked  saving 
was  made. 

One  distribution  system,  supplying  a  town  of  5,000 
population,  received  special  attention  with  a  view  of 
determining  how  near  the  actual  losses  could  be  brought 
to  the  calculated  losses.  By  calculated  losses  it  is  meant 
that  core  losses  of  transformers  were  measured,  the 
size  and  length  of  copper  wire  in  loaded  circuits  were 
measured  and  losses  calculated,  and  also  losses  in  meters 
and  copper  losses  in  transformers  were  estimated.  After 
the  distribution  system  was  put  in  good  condition  and 
all  meters  calibrated  the  actual  loss  over  a  four-month 
period  checked  within  5  per  cent  of  the  calculated  loss. 


Minimizing  Capital  Investment 
in  Line  Construction 

By  Simplifying  Overhead  Con  at  met  ion  Profitable  Load 
Was  Developed  in  Sparsely  Settled  Cape  Cod  Dis- 
trict— Joint  Poles  with  Telephone  Company 

By  Eugene  Carpenter 

Treasurer  Cape  &  Vineyard  Electric  C(y>npany, 

Falmouth,  Mass. 

IN  PROVIDING  facilities  to  give  electric  service 
profitably  and  economically  in  the  sparsely  settled 
Cape  Cod  district  of  Massachusetts  some  methods  have 
been  employed  which  may  be  of  service  elsewhere.  The 
development  on  the  cape  began  at  Falmouth  and  has 
steadily  extended  until  today  about  65  miles  (105  km.) 
of  transmission  line  are  in  operation  and  more  than 
5,000  customers  are  served.  From  the  first  it  was 
recognized  that  owing  to  the  large  area  which  must  be 
covered  and  the  low  density  of  population  in  that  area 
methods  which  were  generally  in  use  would  not  be  suit- 
able if  the  project  were  to  succeed.  At  first  6,600-volt 
lines  were  used,  the  typical  circuit  consisting  of  three 
No.  6  bare  copper  conductors  with  7,000-volt  insulators 
mounted  on  wooden  poles.  The  cost  was  in  some  cases 
only  $900  per  mile.  The  territory  was  favoi-ably  located 
v.'ith  regard  to  tidewater,  pole  deliveries  as  a  rule  being 
made  from  Long  Island  from  points  not  easily  acces- 
sible to  railroads  but  convenient  for  transportation  by 
small  sailing  vessels. 

At  the  outset  it  was  seen  that  pole  distances  would 
have  to  be  stretched  to  the  safe  limit,  or  else  the  invest- 
ment costs  would  make  it  impossible  to  develop  a  large 
part  of  the  territory.  Considerable  data  were  available 
from  the  experience  of  local  telephone  and  telegraph 
interests  extending  over  a  score  of  years,  and  it  was 
well  known  which  direction  of  the  wind  gave  the  most 
destructive  results.  Thus,  a  northeast  or  a  southwest 
wind  was  always  very  destructive  to  a  line  crossed  by 
the  air  currents  at  approximately  a  right  angle,  whereas 
a  line  of  inferior  construction  was  seldom  injured  by  a 
wind  blowing  parallel  to  the  line  direction.  This  led  to 
the  use  of  spans  of  varying  length,  owing  to  the  rela- 
tion of  the  local  section  of  line  to  wind  prevalence  and 
force. 

At  first  the  telephone  organization  in  the  territory 
preferred  to  make  no  joint  distribution  pole-line  con- 
tracts with  the  central-station  organization,  which  was 
weak  and  struggling;  but  by  persistent  application  to 
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this  problem  a  contract  was  finally  agreed  upon  which 
has  been  mutually  beneficial.  Line  construction  plans 
were  carefully  made  and  revised  again  and  again  before 
being  put  into  operation.  The  idea  back  of  the  whole 
enterprise  was  that  investment  costs  must  be  reduced  to 
their  lowest  terms  in  order  to  insure  even  a  moderate 
success.  The  lines  were  calculated  with  great  care,  and 
data  which  had  been  worked  out  by  the  Roeblings  in 


KEV 

Districts  served 
connected  thus 
Extensions   planed 
Transmission  lines 
Sub  stations 


SPARSELY  SETPTLED  CAPE  COD  DISTRICT  SUCCESSFULLY  SERVED  BY 
THE    CAPE    &    VINEYARD     ELECTRIC    COMPANY 

suspension-bridge  construction  were  available  and  were 
used  in  determining  the  distances  apart  for  poles.  Semi- 
hard-drawn  copper  was  used  in  quantity,  as  this  had 
the  same  conductivity  as  commercial  wire  and  a  tensile 
strength  of  about  50,000  lb.  per  square  inch  (3,500  kg. 
per  sq.cm.).  On  lines  of  small  carrying  capacity  iron 
wire  was  used,  generally  galvanized  No.  6,  E.  B.  B. 
Combined  with  the  use  of  the  tungsten  lamp  it  is  sur- 
prising how  small  an  investment  is  required 
to  secure  a  fairly  good  amount  of  lighting 
business. 

Spans  were  initiated  at  about  200  ft.  ( 60  m. ) . 
then  these  were  extended  to  250  ft.  and  even 
to  375  ft.  (75  m.  to  115  m.).  In  operation 
lines  of  this  type  have  given  no  trouble,  and 
in  some  cases  500-ft.  ( 150-m.)  spans  have 
been  employed.  These  last,  however,  have  been 
used  only  with  No.  4  galvanized-steel  wire  or 
larger.  Considerable  care  must  be  taken  in 
the  use  of  such  long  spans,  and  today  spans 
would  not  be  built,  as  a  rule,  in  excess  of 
250  ft. 

It  is  evident  that  with  these  long  spans 
greater  separation  must  be  made  between  the 
wires  than  is  usually  done,  and  the  engineering 
rules  which  have  been  thought  so  necessary 
in  regard  to  inductance  and  capacity,  and 
which  in  lines  of  large  current  capacity  are 
important,  have  been  found  relatively  unim- 
portant  in   operating  these   short   lines. 

Today  the  load  requirements  call  for  the  u.se  of  a 
four-wire  Y-connected  transmission,  with  a  voltage  of 
about  22,000  between  phase  wires  and  a  neutral  carried 
at  the  pole  top  about  24  in.  (60  cm.)  above  the  other 
three  conductors.  The  neutral  is  grounded,  and  the 
potential  between  any  conductor  and  ground  is  about 
13,200  volts.  Using  three  No.  6  copper  and  a  iJ-in. 
(9.5-mm.)    Siemens-Martin  steel   neutral   ground  wire, 


(he  present  high-voltage  line  cost,  including  a  right-of-, 
way,  is  about  $1,480  per  mile.  Only  slight  additions' 
have  been  made  to  these  lines  since  the  period  of 
increased  material  cost  began,  with  the  exception  of  that 
required  during  the  war.  Probably  these  cost  figures 
could  not  be  duplicated  at  present,  but  fortunately  the 
company  has  its  transmission  system  virtually  complete 
except  for  minor  extensions. 

The  rights-of-way  permit  of  ample  tree  trimming. 
The  largest  step-down  transformer  is  rated  at  200  kw. 
and  the  smallest  at  5  kw.  Aluminum-cell  lightning 
arresters  have  been  installed  at  points  near  which  a 
troubleman  is  located,  so  that  charging  can  be  handled 
satisfactorily,  and  at  more  remote  points  oxide-film 
arresters  are  used  with  good  satisfaction.  No  large 
motor  load  is  available  in  this  territory,  although  at 
Sandwich  a  refrigerating  plant  is  in  service  with  a 
total  installation  of  112  hp.;  35  hp.  is  installed  in  a 
brickyard  at  Barnstable,  and  at  Chathamport  there  is 
a  45-kw.  synchronous  motor-generator  for  charging 
batteries  in  the  high-powered  receiving  station  of  the 
Radio  Corporation  of  America.  An  engine-driven  steam 
plant  is  located  at  FalTnouth,  but  at  present  energy  is 
pui'chased  from  a  .system  interconnected  with  the  large 
steam  station  of  the  New  Bedford  Gas  &  Edison  Light 
Company.  It  is  planned  later  to  install  mixed-pressure 
turbines  in  the  Falmouth  station.  The  minimum  load 
of  the  Cape  Cod  system  is  now  36  per  cent  of  the 
maximum. 

The  small  energy  requirements  of  the  tungsten  lamp 
have  been  a  vital  factor  in  the  development  of  the  sys- 
tem, coupled  with  rates  specially  designed  to  overcome 
as  far  as  possible  the  handicap  of  being  obliged  to  serve 
the  peak  business  of  the  year  in  the  four  summer 
months.  For  every  dollar  of  sales  in  the  smallest  months 
the  company  takes  in  $19.20  in  the  largest  month. 

Of  vital  importance  has  been  the  planning  of  trans- 
former locations  and  cutting  out  those  not  in  use,  to 


SIMPLE    SUBSTATION    AND    LINE   CONSTRUCTION    FOR   SERVING 
SCATTERED  LOAD 


keep  line  losses  at  a  minimum.  This  company  feels  that 
the  abandonment  of  the  600-watt  size  and  the  proposed 
doing  away  with  the  1-kw.  size  by  manufacturers  is  a 
great  hardship  to  companies  serving  territories  like  the 
Cape  Cod  district.  A  750-watt,  2,300-volt  primary 
transformer  is  needed,  and  it  is  hoped  that  companies 
situated  like  this  one  will  protest  vehemently  to  the 
end  that  such  a  unit  may  be  obtainable. 
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Meter  Reading  and  Collections 

IN  THE  smaller  communities  where  the  number 
of  customers  is  not  large  it  takes  an  uncommon 
amount  of  tact  to  keep  the  customer  happy  when  pay- 
ing his  bill  and  still  not  have  an  expensive  accounting 
system. 


Direct  Billing  by  Meter  Readers 
Cuts  Cost 

Reduction  in  Time  BeUveen  Reading  of  Meters  and 

Payment  of  Bills  Effects  a  Saving  of  Ai  Cents 

per  Month   per  Consumer 

By  J.  R.  Kaiserman 

Manager  Livingston  Branch  Montana  Poiver  Company 

NEARLY  three  years'  experience  by  the  Livingston 
branch  of  the  Montana  Power  Company  with 
direct  billing  of  consumers  by  meter  readers  has 
demonstrated  that  the  method  employed  has  many 
advantages  and  shows  a  considerable  saving  over  the 
one  formerly   used. 

Under  the  old  method  of  billing  the  meters  were  read 
by  the  meter  reader  and  the  readings  entered  and  fig- 
ured in  the  consumers'  ledger.  From  this  the  bills 
were  prepared,  put  in  envelopes,  stamped  and  mailed. 
Unless  a  window  envelope  was  used  it  was  further 
necessary  to  address  the  envelope.  Several  days  after 
the  meters  had  been  read  the  bills  were  delivered  by 
the  postman,  who  covered  virtually  the  same  ground 
as  had  the  meter  reader.  As  the  entire  procedure  was 
wasteful  an  effort  was  made  to  eliminate  all  unneces- 
sary   duplication. 

The  first  thing  was  to  eliminate  the  meter  readers' 
record  book.  It  was  found  that  the  addressing-machine 
plate  could  easily  supply  the  necessary  information  such 
as  the  company's  serial  number  for  the  meter  to  be 
read.  This  number  is  either  on  an  aluminum  tag 
attached  to  the  meter,  under  one  of  the  binding  nuts  on 
the  face,  or  is  placed  on  the  meter  by  a  rubber  stamp 
which  imprints  the  number  on  the  dial  plate.  Following 
this  number  a  letter,  or  combination  of  letters,  is  the 
key  denoting  the  meter  location,  and  following  this 
is  a  numeral  signifying  the  classification  of  the  con- 
sumer. This  latter  classification  number  denotes  the 
kind  of  service  which  the  meter  records.  The  meter 
readers'  routes  are  laid  out  to  make  the  walks  as  short 
as  possible,  so  that  no  unnecessary  overlapping  is  done, 
and  the  consumers'  accounts  are  arranged  to  coincide 
with  the  route  taken  by  the  meter  readers. 

In  the  plan  now  in  use  the  bills  for  a  certain  route 
are  run  through  the  addressing  machine  in  the  same 
order  as  found  in  the  ledgers,  and  necessary  informa- 
tion is  written  on  the  bill,  such  as  the  previous  reading 
and  date,  the  meter  constant  and  readiness-to-serve 
charge  (if  any),  the  balances  due,  and,  in  the  event  of 
power  users,  the  fixed  charge  and  the  corresponding 
rate. 

The  meter  reader  (better  called  the  outside  ofllice 
man)  is  now  ready  to  start  on  his  route  to  read  meters, 
compute  the  bill  and  leave  it  with  the  consumers.  The 
bill  is  thus  rendered  several  days  sooner  than  by  the 


old  method.  No  attempt  is  made  by  this  man  to  col- 
lect the  amount  of  the  bill  as  we  wish  to  have  our 
consumers  come  to  the  office,  where  appliances  are  on 
display. 

The  stubs,  bearing  copies  of  the  bills  left  with  the 
consumers,  are  then  returned  to  the  office  and  placed  in 
a  file  near  the  cashier's  window.  When  the  consumer 
produces  his  bill  to  make  payment  the  route  and  serial 
number  are  noted  by  the  cashier  and  the  corresponding 
stub  is  quickly  located.  Before  closing  the  day's  business 
the  cash  receipts  are  listed  by  the  route  and  serial  num- 
ber to  check  against  the  cash,  and  the  following  day  these 
stubs  have  their  new  data  posted  on  the  consumers'  ledg- 
ers. In  one  operation  the  new  reading,  the  date  of  read- 
ing, the  kilowatt-hour  consumption,  the  amount  of  the 
bill  and  the  amount  paid,  as  well  as  the  discount  allowed, 


KEY  TO  COMMERCIAL  CLASSIFICATION' 
Complete  classification  of  consumers  simplifies  form  of  billing. 


No.                 Lighting 

Xo.     Heating 

Xo 

Power 

I    Residences 

5  Electric  ranges 

30 

Commercial     power,     flat 

2  Stores 

6  Other  heating 

rate 

3  Hotels   and    rooming 

31 

Bakeries 

houses 

32 

Brick  plant* 

4  Offices 

33 

Breweries  and  malt  works 

7  Industrial   e-^tablishmenta 

34 

Butcher  and  packing 

8  Miscellaneous 

plants 

9  Re^aurants 

35  Cement    works    and    rock 

10  Amusemer^t  parks 

crushers 

1 1    Bowling  ana  pool  rooms 

36  Creameries   and    refriger- 

12  Churches 

ators 

13  Depots 

37 

Grain  elevators 

M  Hospitals 

38 

Freight  and  pa^enger  el- 

15 Laundries 

evators 

16  Livery    stables    and    gar- 

39 

Foundries    and    black- 

ages 

smiths 

17  Lodge  halls  and  clubs 

40 

Garages 

1  8  Saloons 

41 

Laundries    and     cleaoiag 

19  Schools 

establishments 

20  Signs  (metered) 

42 

Marble  works 

21  Theaters 

43 

Mines 

22 

44 

Mine  mills 

23   

45 

Flour  mills 

24  Commercial  arc  lighting 

46 

Print  shops 

25  Commercial,    including 

47 

Pumping  (irrigation) 

flat  ra'e  and  signs 

48 

Railroad  shops 

26   Municipal  arcs,   alternat- 

49 

Schools 

ing  current 

50 

Smelters 

27  Municipal  arcs,  direct  cur- 

51 

Theaters 

rent 

52 

Woodworking 

28  Municipal   street  lighting 

53 

Industrial   establishments 

29  Municipal  building  light- 

54 

ing 

53 

Mi-rellaneous 

56 

Municipal  power 

are  all  posted.  We  find  that  approximately  90  per  cent 
of  the  bills  are  paid  within  the  five-day  discount  period 
allowed.  The  bills  unpaid  within  that  period  are  posted 
from  the  stubs  left  in  the  cashier's  file. 

The  advantages  shown  after  more  than  two  years' 
operation  of  this  method  are  these:  The  meter-record 
books  are  eliminated;  the  time  necessary  for  transcrib- 
ing the  readings  to  the  ledgers  is  saved ;  there  are  no 
bills  to  prepare  from  the  ledgers  and  no  placing  of 
bills  in  envelopes,  stamping  and  mailing;  bills  are  in 
the  hands  of  the  consumers  three  to  five  days  earlier 
than  before,  and  accounts  are  collected  much  sooner. 
An  advantage  noted  by  the  cashier  is  that  it  is  no  longer 
necessary    to    run    through    the    ledgers    to    see    what 
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LEKT — FORM  OF  BILL  USED  BY  METER  READERS.      RIGHT — REVERSE  SIDE  OF  BILL 
Th.'    number    "234.')"    sti-iuiled    in    the   upper    left    eoinei-    of   thi.'!        inilie:ite.s   .service   to   :)    .store;    the    figures    "21-231"    are    tin'    rouii 
bill   i.s    the   meter   number ;    the    letters    "15    N"    imiieate   the   meter        and    serial    number.      The    reverse    side    of    bill    is    to   be   filled    ■lut 
loe.-ition  as  being  in  a  eabinct  on  the  second  floor  ;  the  figure  "2  '        by  consumers  when  acce.ss  to  meters   is   impossible. 


accounts  are  unpaid.  As  long  as  any  stubs  remain  in 
the  tile  he  knows  that  they  represent  unpaid  accounts, 
and  delinquents  are  easily  followed  up. 

Another  advantage  is  that  where  the  nieterman  has 
no  record  of  previous  readings  for  several  months  back 
to  indicate  the  usual  monthly  consumption  of  energy, 
he  becomes  more  etticient  in  reading  meters  as  he  does 
not  have  anything  to  serve  as  a  guide  and  has  no  oppor- 
tunity to  "guess"  the  reading.  We  now  find  it  ex- 
tremely seldom  that  an  error  is  made  in  readings  as  the 
meter  readers  have  been  trained  to  become  more  accu- 
rate and  self-reliant. 

No  effort  is  made  to  read  meters  as  "follow-ups"  in 
the  residences  except  where  there  are  special  reasons 
for  doing  .so.  Many  consumers  to  whose  premises  the 
meter  readers  have  not  been  able  to  gain  access  when 
on  their  routes  bring  in  their  own  readings,  feeling 
that  we  have  mutual  confidence  and  that  they  have  thus 
forestalled  the  rendering  of  an  estimated  bill.  Our 
appreciation  of  their  interest  is  always  extended  to 
them  for  this  service. 

The  system  outlined  is  applied  to  ail  consumers  except 
in  the  case  of  a  small  number  of  very  large  customers, 
for  whom  a  special  form  of  bill  is  used.  As  nearly 
as  the  saving  in  expense  over  the  former  method  can 
be  computed,  the  amount  is  placed  at  approximately 
4J  cents  per  consumti-  per  month.  No  complaints  on 
the  part  of  the  consumers  have  been  made,  and  certainly 
the  plan  has  minimized  the  work  of  the  office  force. 


Meter  Readers  Can  Create  or  Destroy 
Good  Will 

Botiu-a   Si/^tern   In  Frequently    the   Cause   of    Trouble — 

A  Method  that  Reduced  Adjustment  and  Special 

Tests  Expense  and  Established  Good  Will 

By  R.  S.  Seese 

General  Manager  Smith  County  Electric  Company, 

Carthage,  Ten.n. 

THE  profitable  and  continued  operation  of  most  pub- 
lic utility  companies  is  largely  if  not  altogether 
dependent  upon  securing  and  holding  the  confidence  of 
the  taxpayers.  Since  most  of  the  taxpayers  are  also 
customers  the  contact  which  the  company  has  with 
its  consumers  is  of  utmost  importance.  In  possibly  90 
iper  cent  of  the  cases  the  contact  is  established  and 
maintained  through  the  meter  readers;  still,  companies 
which  have  recognized  the  importance  of  friendly  rela- 
tions between  themselves  and  the  public  have  overlooked 
this  all-important  fact.  This  is  not  .said  to  discount 
the  value  of  selling  company  securities  to  customers, 
maintaining  complaint-adjustment  departments,  dis- 
tributing educational  propaganda  or  providing  conve- 
nient and  attractive  offices  where  consumers  may  pay 
their  bills.  However,  many  remittances  are  made  by 
mail,  many  consumers  never  see  the  company  officials, 
.some  seldom  read  company  literature,  and  many  do  not 
care   to   purchase   securities.      Nevertheless,   such   con- 
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sumers  must  be  established  as  friends,  and  the  preven- 
tion of  one  error  in  meter  reading  or  billing  would  be 
worth  fifty  corrections  in  bringing  about  this  relation. 
Quite  naturally  the  average  consumer  is  prone  to  form 
his  opinion  of  the  entire  company  by  the  actions  of 
its  representatives  who  call  at  his  home,  namely,  the 
meter  readers.  Therefore  why  is  it  not  a  good  invest- 
ment to  raise  the  standard  of  this  class  of  labor? 

Friction  with  consumers  can  be  traced  largely  to 
the  practices  of  guessing  at  the  meter  reading,  un- 
authorized entrance  to  premises,  deliberate  under- 
reading  to  pacify  the  consumer  at  the  time,  a  disposition 
to  argue  or  resent,  and  lastly,  ignorance  of  the  com- 
pany's policies  and  methods,  together  with  inability 
or  lack  of  inclination  to  explain  any  apparent  dis- 
crepancy or  extraordinary  features  of  the  consumer's 
bill.  The  consumer  is  ordinarily  referred  to  the  com- 
plaint department  for  answers  to  his  questions,  and  the 
name  itself  suggests  argument  and  ill  will.  Such 
irritation  could  be  avoided  in  two  minutes,  usually,  if 
the  meter  reader  were  equipped  with  moderate  mental 
ability  and  proper  instruction.  Besides,  he  would  be 
able  to  establish  a  feeling  of  confidence  and  good  will 
on  the  part  of  the  consumer. 

Causes  of  Trouble 

Responsibility  for  troubles  with  consumers  can  be 
attributed  largely  to  the  bonus  system  with  its  penalties 
for  errors  and  omissions  in  meter  reading.  In  one 
recent  case  an  Eastern  company  was  fined  $500  by  the 
courts  because  its  "bonus"  reader  frightened  a  woman 
by  unauthorized  entrance  to  avoid  missing  a  meter 
reading.  In  another  case  an  Illinois  meter  reader  was 
seriously  injured  in  a  fight  because  he  entered  a  bath- 
room to  read  the  meter  without  observing  proper 
formalities.  In  these  cases  the  meters  were  read  by 
boys  who  earned  anywhere  from  $2  to  $3,  depending 
on  the  number  of  meters  read  per  day.  This  amount 
would  scarcely  attract  men  capable  of  properly  repre- 
senting a  large  utility  company  or  of  maintaining  a 
courteous  bearing  to  its  consumers. 

Trouble  such  as  that  alluded  to  is  avoided  by  one 
Middle  West  company,  which  has  40,000  consumers,  by 
paying  meter  readers  enough  to  attract  intelligent 
young  men  who  will  take  an  interest  in  their  work  and 
be  uniformly  courteous.  Instead  of  placing  a  bonus  on 
the  number  of  meters  read  per  day  the  territory  is 
divided  into  districts,  the  time  required  to  cover  the 
territory  is  estimated,  and  the  meter  reader  is  expected 
to  stick  to  the  time  allowed  within  reasonable  limits. 
The  readers  are  thoroughly  instructed  in  how  to  meet 
and  talk  with  consumers  and  are  provided  with  blank 
forms  on  which  any  complaints  which  cannot  be  adjusted 
by  the  reader  are  written,  signed  by  the  consumer  and 
forwarded  to  the  adjustment  bureau. 

After  two  years'  e.xperience  with  this  system,  which 
increased  the  meter-reading  expense  about  40  per  cent, 
the  personnel  of  the  adjustment  bureau  was  decreased 
one-half,  requests  for  special  meter  tests  were  virtually 
eliminated,  and  the  general  attitude  of  the  public  and 
the  press  was  so  modified  that  an  application  for  in- 
creased rates  in  1919  was  granted  by  the  State  com- 
mission with  almost  no  protest.  The  net  increase  to 
the  company  in  cost  of  operation  on  account  of  this 
system  amounts  to  only  one-fourth  of  the  normal  adver- 
tising expense,  and  the  value  in  friendship  of  the  pub- 
lic is  incalculable. 

A    smaller    company    in    a    Southern    state    provides 


triplicate  forms  for  its  readers,  arranged  according  to 
route,  on  which  the  previous  meter  reading  and  any 
arrears  are  printed.  The  meter  reader  makes  out  the 
current  bill  on  the  ground  and  collects  the  total.  This 
eliminates  considerable  office  detail  and  makes  collec- 
tions simpler,  but  of  course  requires  a  higher  grade 
of  labor,  and  it  is  applicable  only  to  smaller  towns  and 
to  widely  scattered  communities  and   rural  service. 

On  the  average  meter  reading  will  probably  cost  0.75 
cent  per  meter  read,  although  the  expense  may  vary 
from  0.5  cent  to  2  cents,  depending  on  the  density  of 
service   and    the   character  of   the   district. 


Mail  Collection  of  Consumers'  Bills 

in  Scattered  Territory 

Hoiu  a  Company  Educated  Its  Customers  to  Pay  Their 

Bills  by  Check — Minimum  of  Trouble  and  Expense 

— Method  Used  for  Three   Years   Without  Loss 

By  B.  W.  Little 
Manager  Liberty  Light  &  Power  Company,  Liberty,  S.  C. 

WHERE  the  customers  of  a  light  and  power  com- 
pany are  in  small  towns  and  scattered  rural  com- 
munities collection  of  bills  can  be  made  at  a  minimum 
expense  and  trouble  by  utilizing  the  mail.  Several  plans 
were  tried  out  by  the  Liberty  (S.  &.)  Light  &  Power 
Company,  which  has  distribution  systems  in  three 
near-by  towns  and  intervening  rural  territory.  A 
local  merchant  was  appointed  in  each  town  to  act  as 
cashier  for  the  company,  but  this  method  was  discarded 
because  there  were  too  many  cashiers,  and  when  an 
error  occurred  it  was  next  to  impossible  to  trace  it. 
Local  collectors  were  also  tried,  but  they  got  only  the 
convenient  customers'  checks  or  payments  and  left  a 
good  portion  of  the  bills  uncollected,  so  that  some  one 
from  the  main  oflice  had  to  go  out  and  follow  them  up. 
The  first  remedy  applied  was  to  arrange  for  a  bank 
or  a  local  representative  to  have  all  bills  on  file  and 
then  mail  out  cards  to  each  customer  giving  the  amount 
of  his  bill  and  informing  him  of  the  local  representa- 
tive's name.  Forms  for  this  purpose  were  printed  on 
private  mailing  cai'ds.  This  scheme  worked  better,  but 
did  not  eliminate  errors.  In  several  instances  it  was 
found  that  unauthorized  parties  had  received  the  money 
or  checks,  and  they  were  often  misplaced.  This  brought 
considerable  trouble  and  resulted  in  the  loss  of  sev- 
eral payments  because  there  was  no  way  to  trace  the 
misplacements. 

Method  Adopted 

Another  method  of  collecting  local  bills  by  mail — 
the  one  now  used — then  received  a  thorough  trial  in 
one  town,  and  after  some  changes  it  was  adopted  for 
the  entire  territory  served  by  the  company. 

This  method  involves  the  use  of  a  combination  form, 
containing  the  regular  consumer's  bill  on  one  side  and 
on  the  reverse  side  a  blank  check  for  the  customer's  use 
as  illustrated.  A  distinctive  color  of  stationary  is  used 
for  each  company,  town  or  station  in  order  to  avoid 
confusion.  The  account  number  appears  on  the  bill, 
the  check  and  the  return  envelope.  The  check  on  the 
reverse  of  the  bill  is  filled  out  for  the  amount  of  the 
bill  and  dated,  and  the  return  envelope  inclosed  is 
stamped. 

A  post  office  box  is  rented  at  each  town  so  that  only 
the  minimum  postage  is  required  in  case  there  is  a  one- 
cent  drop  letter  rate.     In  case  of  delivery  by  carriers 
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two-cent  postage  mu.st  be  u.sed.  On  reKular  visits  the 
mail  is  tai<en  to  the  main  office  from  the  local  boxes,  and 
all  clerical  work  is  done  there.  By  thus  renting  a  post 
office  box  at  each  local  station  at  a  cost  averaging  $2 
per  year  and  mailing  the  bills  in  a  bundle  in  the  local 
offices  we  eliminate  all  unnecessary  handling.  The  only 
additional  expense  as  compared  with  the  usual  methods 
of  mailing  bills  is  the  cost  of  the  manila  return  envelope 
and  the  postage. 

The  mailing  scheme  was  submitted  to  the  banks  and 
had  their  approval,  the  only  change  suggested  being 
that  the  forms  should  correspond  with  the  standard-size 
bank  check.  The  general  form  of  the  bill  was  designed 
with  this  in  view.  The  next  step  was  to  send  out  a 
form  letter  a  few  days  previous  to  mailing  the  first 
bills  advising  customers  that  no  collector  would  call  and 
describing  the  method  that  would  be  employed.  This 
letter  was  made  as  brief  and  plain  as  possible,  and  the 
bills  followed  while  the  matter  was  fresh  in  their 
memory.  The  plan  was  received  with  favor  by  the  busi- 
ness men,  who  were  not  bothered  by  collectors  or  by  hav- 


willing  to  take  the  risk.  The  customer  is  identified  by 
the  number  on  the  envelope  even  if  no  other  means  of 
identification  is  inclosed. 

During  the  three  years  this  system  has  been  in  use 
there  has  not  been  a  single  instance  in  which  a  cash 
remittance  was  not  received  just  as  it  was  mailed,  and 
it  is  hard  to  believe  that  any  other  method  of  collecting 
scattered  accounts  can  show  such  a  record. 


Imliunupolis  Banker  Tells  of  Value  of 

Customer  Ownership 

'*  A  STRIKING  phase  of  public  utility  development 
l\  of  the  last  few  years,"  said  George  C.  Forrey 
of  the  Fletcher  American  National  Bank,  Indianapolis, 
recently,  "lies  in  bringing  the  public  and  the  utilities 
closer  together  through  what  is  known  as  the  customer- 
ownership  movement.  A  large  number  of  progressive 
companies  have  invited  their  customers  to  become 
profit-sharing  partners  in  the  business,  offering  as  a 
rule  their  preferred   stocks  for  cash   investment  or  on 
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The  bill  is  made  out  on   this   fortii,  the  arcoimt  iiuniber  appear-  This  envelope  also  carries   the   customer's   account   number   and 

ing  o,D_,  both  tiie  bill  and  tlie  stub.     On  tlie  i-everse  side  the  blank        is   inclosed    stamped    with    tlie    bill   for   customer's    use    in    making 
cheek'is  filled  out  for  the  amount  of  tlie  bill.  remittance. 


ing  to  go  to  some  designated  place  to  settle  their  liills. 

Of  course,  in  a  few  instances  where  the  idea  was 
not  understood  we  had  to  make  personal  visits  to  make 
ft  clear  so  that  all  customers  would  become  accustomed 
to  mailing  their  remittances.  Many  persons  not  ac- 
quainted with  the  advantages  of  paying  bills  by  check 
were  made  to  see  the  protection  it  afforded  and  were 
induced  to  make  small  deposits  for  this  specific  purpose. 

When  a  check  is  not  received  at  the  time  it  is  due,  a 
duplicate  bill  is  sent  calling  attention  to  the  oversight. 
This  second  bill  does  not  cany  with  it  a  stamped  envel- 
ope, but  does  carry  an  envelope  to  which  the  customer 
must  add  postage. 

The  method  has  the  indorsement  of  all  the  banks 
since  it  encourages  the  making  of  small  deposits  to  care 
for  the  bills  and  educates  patrons  to  the  advantage  of 
paying  bills  by  bank  checks.  Of  course,  there  is  a 
percentage  of  customers  who  will  not  use  the  check 
system.  However,  the  heavy  brown  envelope  is  a  stout 
holder  for  currency  and  small  change  for  those  who  are 


a  partial-payment  basis.  The  response  of  the  public 
has  been  surprising.  Customer-ownership  is  proving 
to  be  of  the  greatest  value  in  improving  the  public  rela- 
tions s.tatus  of  the  service  organizations.  It  means 
popular  ownership  with  retention  of  the  virtues  of 
private  operation  and  responsibility.  No  more  satis- 
factory result  than  this  can  obtain  under  any  other  con- 
dition that  would  give  proper  service. 

"The  public  attitude  toward  utilities  is  very  different 
from  that  of  1914.  The  public  has  come  to  realize  the 
inseparable  importance  to  the  individual  and  communal 
welfare  of  electric  light  and  power  and  electric  railway 
transportation.  Moderate  increases  in  service  rates  have 
been  contrasted  with  doubled  and  tripled  prices  for 
other  necessities.  Disappointing  results  from  govern- 
ment railroad  operation  have  been  compared  with  con- 
tinued efficiency  by  the  privately  owned  utilities.  The 
result  has  been  a  much  fairer  public  sentiment  and  a 
strengthening  of  the  bands  of  state  and  municipal  bodies 
in  granting,  equitable'  rates  to  the  companies." 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


One  Meter  Measures  Total  Power 
on  Two  Buses 

A  TOTALIZING  watt-hour  meter  which  is  thought  to 
be  as  simple  as  possible  and  which  at  the  same 
time  gives  commercially  accurate  results  with  a  mini- 
mum of  expense  has  been  placed  in  service  by  the  Ala- 
bama Power  Company.  Almost  every  one  is  familiar 
with  the  problem  of  measuring  the  total  station  output 
where  several  polyphase  generators  feed  into  a  system 
of  buses  which  in  turn  supply  various  feeders.  The 
problem  has  sometimes  been  solved  by  the  use  of  a 
totalizing  meter  with  several  elements  operating  on  one 
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shaft,  each  set  of  elements  being  energized  by  the  cur- 
rent and  voltage  from  one  particular  generator.  But 
this  is  expensive,  not  only  in  first  cost  but  in  main- 
tenance. 

On  this  system  a  large  customer  is  fed  through  two 
banks  of  110,000  13, 200-volt  transformers  into  two 
buses  which  are  normally  tied  together  and  only  oper- 
ated separately  for  a  few  moments  at  a  time  during 
periods  of  interruptions.  There  were  formerly  two 
meters  on  the  13, 200-volt  side,  one  for  each  bank  of 
transformers.  As  the  customer  concerned  was  a  large 
one,  a  duplicate  set  of  meters  was  operated  from  the 
same  current  and  potential  transformers  to  check  the 
recording  of  the  first  set. 

A  simpler  scheme  of  measurement  was  sought.  The 
110,000-volt  lines  are  tied  together  at  a  station  13 
miles  distant  from  the  customers'  substation,  hence  the 
load  is  not  equally  divided  between  the  two  banks.  How- 
ever, as  the  low-tension  voltage  of  the  two  banks  is 
bound  to  be  the  same  and  the  13,200-volt  currents  com- 
bine in  the  buses  to  produce  the  power  actually  de- 
livered to  the  customer,  it  was  decided  that  the  cur- 
rents in  the  secondaries  of  the  13,200-volt  current  trans- 
formers should  also  combine  correctly  if  they  had  an 
opportunity.  Accordingly  the  experiment  was  tried  of 
connecting  the  secondaries  of  the  two  sets  of  current 
transformers  in  multiple  and  allowing  the  combined 
current  to  operate  a  fifth  polyphase  meter,  which  thus 


became  a  totalizing  meter.  The  original  connection 
of  the  current  transformers  in  single-line  diagram  is 
as  shown  by  .1  in  the  diagram.  At  B  are  shown  the 
connections  for  the  totalizing  mater,  omitting  all  but 
the  secondary  connections  of  the  current  transformers. 
It  will  be  seen  that  the  individual  meters,  as  before, 
continued  to  measure  the  power  from  the  individual 
banks,  and  that  the  totalizing  meter  received  the  sum 
of  the  two  currents. 

The  operation  of  these  five  meters  was  watched  very 
carefully,  and  at  the  end  of  a  thirty-day  period  the 
diff'erence  between  the  kilowatt-hours  shown  by  the 
totalizing  meter  and  the  average  sum  of  the  others  was 
0.26  per  cent.  This  was  so  satisfactory  that  the  four 
individual  meters  were  removed  and  a  second  totalizing 
meter  installed  as  a  check  meter  for  the  first.  The 
arrangement  has  been  operating  for  a  period  of  sixty 
days  in  its  final  form  and  giving  perfect  satisfaction. 
Alabama  Power  Company,  S.  A.  Fletchkr, 

Birmingham,  Ala.  Superintendent  of  Service. 


Resistance  of  Earth  Between  Stations 

IN  THE  calculation  of  the  short-circuit  current  in  an 
extensive  transmission  network  the  resistance  of  the 
ground  connections  and  of  the  earth  between  widely 
separated  stations  plays  a  rather  important  part.  Inas- 
much as  such  calculations  always  involve  the  use  of 
many  variables,  some  of  which  are  indeterminable,  it 
is  best  to  have  accurate  information  on  as  many  of 
these  variables  as  possible.  For  this  reason  the  San 
Joaquin  Light  &  Power  Corporation  in  June,  1920,  made 
a  series  of  tests  of  the  resistance  of  the  ground  connec- 
tions and  of  the  earth  between  several  of  its  stations. 

The  measurements  were  made  with  a  Wheatstone 
bridge.  The  circuit  in  each  case  consisted  of  one  wire 
of  the  transmission  line,  the  station  grounds  at  the  two 
ends  and  the  earth  between  as  the  return  conductor. 
The  stations  are  situated  in  a  level  valley  which  has 
ground  water  at  a  depth  of  from  12  ft.  to  15  ft.  below 
the  surface  under  the  entire  section  involved. 

At  station  No.  1  the  ground  connection  was  made  by 
means  of  ten  20-ft.  lengthsiof  1-in.  galvanized-iron  pipe 
driven  into  the  earth  at  various  points  surounding  the 
station.  All  of  these  pipes  were  connected  to  a  heavy 
copper  wire.  At  station  No.  2  the  ground  connection 
consisted  of  si.x  20-ft.  lengths  of  1-in.  galvanized-iron 
pipe  driven  into  the  ground  ai  d  interconnected  as  at 
station  No.  1.  At  station  No.  3  the  earth  connection 
consisted  of  four  20-ft.  lengths  of  1-in.  galvanized-iron 
pipe  driven  into  the  ground  and  connected  as  in  sta- 
tion No.  1. 

Between  station  No.  1  and  station  No.  2  the  resist- 
ance was  found  to  be  2.32  ohms.  The  distance  between 
the  stations  was  9.5  miles.  The  earth  resistance  be- 
tween stations  No.  1  and  No.  3  was  found  to  be  3.17 
ohms.  The  distance  between  these  stations  is  29.5 
miles.    These  figures  are  for  the  resistance  of  the  entire 
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circuit  with  the  resistance  of  the  one  conductor  of  the 
transmission  lines  deducted.  Therefore  they  show  the 
combined  resistance  of  the  ground  connections  at  the 
two  stations  plus  the  resistance  of  the  earth  between 
the  stations. 

Another  test  was  made  between  stations  No.  1  and 
No.  2  in  which  a  well  at  station  No.  1  was  used  as  a 
ground  instead  of  the  ten  ground  pipes.  This  well  is 
104  ft.  deep  and  is  cased  with  No.  16  galvanized-iron 
casing,  8  in.  in  diameter.  This  test  gave  a  resistance 
of  1.62  ohms  as  against  2.32  ohms  in  the  other  test. 

Two  months  later  the  new  Kerckhoff  hydro-electric 
station  of  the  San  Joaquin  Light  &  Power  Corporation 
was  placed  in  service,  and  an  opportunity  was  available 
to  make  a  similar  test  in  this  case  before  the  line  was 
energized.  The  ground  at  Kerckhoff  station  is  made  to 
the  penstocks,  which  are  very  large  and  should  have 
plenty  of  ground  contact  area.  However,  they  rest  on 
solid  granite  and  the  best  path  for  ground  currents 
is  probably  through  the  water  they  carry,  thence  to  the 
river  and  down  the  river  to  the  valley.  The  transmis- 
sion line  parallels  one  of  the  company's  66,000-volt  lines 
for  a  short  distance,  and  for  that  reason  the  Wheatstone 
bridge  could  not  be  employed  for  accurate  measurement. 
Direct  current  at  2.50  volts  was  used  in  making  the  test, 
and  the  resistance  between  the  Kerckhoff  station  and 
station  No.  2,  a  distance  of  28  miles,  was  found  to  be 
about  11  ohms.  This  value  is  the  resistance  of  the 
earth  between  the  stations  plus  the  contact  resistance 
at  the  two  stations.  These  results  were  obtained,  of 
course,  at  a  time  when  the  station  grounds  were  carry- 
ing no  other  than  the  test  current  and  would  therefore 
be  useful  only  in  determining  instantaneous  short- 
circuit  currents.  No  doubt  they  would  be  higher  if 
heavy  current  were  permitted  to  flow  for  any  consider- 
able time  and  thus  dry  out  the  earth  around  the  ground 
pipe.  L.  J.  Moore, 

Electrical  Engineer. 
San  Joaquin  Light  &  Power  Corporation, 

Fresno,  Cal. 


Some  Pointers  on  Keeping  a  Generating 
Station  in  Good  Condition 

SINCE  uniformity  of  fuel-bed  thickness  is  such  an 
important  factor  in  maintaining  high  boiler  effi- 
ciency, great  care  must  be  exercised  in  keeping  the 
hopper  coal  gates  in  good  condition.  When  the  gates 
are  three  or  four  bricks  short  enough  coal  will  be  wasted 
to  pay  another  fireman.  The  coal  will  pass  into  the 
furnace  in  ridges  and  not  have  time  to  burn  before  it 
goes  over  into  the  ashpit.  Another  thing  that  needs 
very  close  watching  is  the  formation  of  clinkers.  For 
instance,  a  clinker  6  in.  thick  o:i  a  side  wall  shoves  the 
coal  away  from  the  wall,  letting  cold  air  pass  along  the 
wall  and  cool  it.  Such  a  clinker  also  reduces  the  effec- 
tive grate  surface  and  forces  coal  to  run  over  into  the 
ashpit  only  partly  burned.  Another  bad  place  for  a 
clinker  to  form  is  on  one  end  of  the  bridge  wall.  This 
will  deflect  the  fire  to  one  side  so  that  the  gases  will 
not  be  distributed  equally  through  the  boilers.  Slag 
on  the  tubes  on  one  side  of  the  boiler  has  the  same  effect 
as  a  bridge-wall  clinker,  driving  the  gases  to  one  side. 
If  draft  gages  are  watched  closely,  the  differential 
pressure  will  indicate  when  boiler  tubes  are  becoming 
"slagged  up."  If  a  boiler  is  slagged  up,  take  it  off  the 
line  and  clean  it.  Usually  this  should  be  done  at  night. 
Next  in    importance   in   the   boiler   room   comes   the 


feed-water  heater.  See  that  it  is  kept  clean,  that  the 
pans  are  in  their  proper  place  and  that  the  relief  valve 
is  working  properly.  Inspect  the  valve  of  the  live-steam 
trap  for  leakage.  A  by-pass  is  to  be  put  on  all  the  traps 
of  this  company  so  that  by  opening  an  open-end  valve 
in  the  trap  it  may  be  ascertained  at  a  moment's  notice 
whether  the  trap  is  leaking  or  not. 

In  the  engine  room  the  vacuum  should  be  checked 
frequently.  If  it  has  gradually  been  decreasing  on  peak 
loads  but  has  been  good  on  half  load,  the  trouble  prob- 
ably is  a  dirty  condenser  or  intake  screen.  The  circulat- 
ing pump  may  be  worn  or  some  obstruction  may  be 
lodged  in  the  runner  of  the  pump.  If,  however,  the 
vacuum  is  poor  at  all  times  with  light  or  heavy  load, 
look  for  leaks.  The  most  probable  place  to  find  an  air 
leak  is  in  expansion  joints,  stuffing  boxes  or  valves, 
vacuum-pump  valves  or  hot-well  gland  seal. 
Iowa  Railway  &  Light  Co.,  John  W.  May, 

Marshalltown,  Iowa.  Traveling  Engineer. 


Substantial  Alley  Construction  for 
Heavy  Leads 

AVOIDANCE  of  the  u.sual  unsightly  alley  construc- 
L  tion,  where  all  the  lines  are  on  one  side  of  the 
poles,  has  been  effected  by  the  Albuquerque  (N.  M.) 
Gas  &  Electric  Company.  As  shown  in  the  photograph, 
rather  light  poles  have  been  set  on  both  sides  of  the 
alleys  in  the  business  district  and  long  cross-arms  placed 
between  them.    The  number  of  arms  depends  upon  the 


SEntVICES    MAY  BE  EASILY   TAKEN    OFF   TO   KITHER  SIDE  OF  THIS 
ALLEY   CONSTRUCTION 

number  of  circuits.  The  usual  width  of  the  alleys  is 
about  18  ft.  Transformers  are  hung  on  one  or  the 
other  of  the  poles  in  the  usual  manner  and  are  connected 
to  the  lines  by  wires  run  along  the  arms  in  conduit.  The 
cost  of  this  construction  is  considerably  less  than  that 
of  underground  construction,  which  would  not  be  war- 
ranted in  a  city  the  size  of  Albuquerque. 

Field  Editor  Electrical  World. 
San    Francisco,    Cal. 


Industrial  Applications 


The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Utilizing  "Dead"  Coils  in  Motor  for 
Emergency  Repair 

ALTHOUGH  an  undesirable  disturbance  may  result 
.  from  cutting  out  coils  in  a  motor  circuit,  the 
presence  of  such  "dead"  coils  proved  to  be  a  salvation 
recently  in  putting  a  machine  back  quickly  into  service 
after  a  breakdown.  The  motor  had  been  originally  a 
two-phase  machine  and  later  it  was  connected  for  three 
phases.  The  usual  practice  when  making  such  a  change 
without  replacing  the  windings  is  to  cut  out  a  number 
of  the  coils  so  that  the  winding  will  be  more  nearly 
suitable  for  the  operatinjj  voltage.  The  reason  for  this 
is  evident  since  a  two-phase  winding  for  a  given  power, 
speed  and  voltage  contains  one  and  one-quarter  more 
conductors  than  a  similar  three-phase  winding. 

In  the  case  mentioned  two  coils  were  destroyed  when 
a  short  circuit  occurred.  Taking  into  consideration  all 
the  difficulties  of  procuring  the  wire  of  proper  size, 
making  a  form,  etc.,  replacement  appeared  at  first  to  be 
no  simple  proposition.  However,  as  there  were  twelve 
idle  coils  already  in  the  windings  it  was  a  quick  job  to 
remove  two  of  these  "dead"  coils  from  their  slot.s  and 
substitute  others  for  those  which  had  been  destroyed. 

New  York  City.  William  Thomson. 


How  to  Open  a  Storage-Battery  Cell 

BEFORE  opening  a  cell  of  a  storage  battery  for  in- 
spection or  repair  both  hydrometer  and  voltage  read- 
ings should  be  taken.  If  a  battery  has  been  in  a  location 
where  dirt  might  fall  on  top  of  the  cells,  they  should 
be  washed  with  water  applied  with  a  hose  or  a  sponge 
or  poured  from  a  bucket.  All  the  vent  caps  must  be  in 
place  while  washing.  Then  the  ends  of  the  cell  connect- 
ors are  removed  from  the  pwsts  of  the  cell  with  a  screw- 
type  connector  puller,  or,  if  no  puller  is  available,  the 
center  of  each  connector  above  the  post  may  be  drilled 
with  a  i-in.  drill  to  a  sufficient  depth  to  allow  the  con- 
nector to  be  pulled  off  with  pliers.  Some  find  that  it  is 
quicker  to  apply  a  flame  to  the  top  of  the  connector  and 
melt  it  just  enough  to  allow  it  to  be  pulled  off.  The  re- 
moved connectors  may  be  used  again.  After  the  connect- 
ors are  removed  from  the  posts  they  are  bent  back  so 
as  to  be  out  of  the  way  of  the  cell  when  it  is  lifted 
from  the  battery.  If  the  cell  sticks  it  may  be  loosened 
by  inserting  a  saw  or  other  thin  metal  piece  between 
the  cell  and  the  tray.  It  may  be  necessary  to  loosen  a 
side  piece  of  the  tray.  Any  free  pieces  of  lead  or  other 
material  should  be  carefully  brushed  off  to  prevent  them 
from  falling  into  the  cell  when  the  cover  is  removed. 

To  remove  the  cover  it  may  be  heated  by  a  blow 
torch  or  gas  flame,  by  steam  or  by  hot  water.  Before  a 
flame  is  brought  near  a  cell  precaution  must  be  taken 
to  prevent  an  explosion  of  gas  and  possible  injury  from 
acid  or  pieces  of  the  cover.  With  the  type  of  cover  used 
with  the  "Ironclad"  battery  the  electrolyte  should  be 
drawn  out  until  it  is  below  the  top  of  the  plates.    With 


Cleat  of  same  -"i  ckrvi^ 
as  wall  afj^' 


'"■'//'ioarcf-^ 
BOX    HOLDS  DOWN   BATTERY   JAR  WHILE 
PLATES  ARE  PULLED  OUT 


cells  of  any  type  the  gas  should  be  blown  out  with  either 
a  low-pressure  air  hose  or  a  syringe.  It  is  the  practice 
in  some  shops  to  add  an  ounce  or  two  of  water  to  the 
cell  being  worked  on  and  to  the  nearby  cells.  This  is 
said  to  lessen  danger  of  an  explosion.  It  is  advisable  to 
place  a  board  or  asbestos  sheet  over  the  tops  of  the 
cells  near  the  one  being  worked  on.  Sometimes  a  wet 
cloth  or  burlap  is  employed  for  this  purpose. 

If  a  flame  is  used,  it  is  run  around  the  compound  on 

the  top  of  the  cell 
until  it  is  soft. 
When  steam  is 
used,  a  small 
rubber  tube  is 
inserted  into  the 
vent  and  low- 
pressure  steam 
is  allowed  to  flow 
for  several  min- 
utes until  the 
compound  is 
melted.  In  some 
cases  hot  water 
is  allowed  to  flow 
through  a  hose  over  the  tops  of  the  cells  for  this  pur- 
pose. Care  should  be  taken  that  all  the  vent  caps  are  in 
place  before  running  on  the  water.  After  the  compound 
is  melted  it  is  removed  with  a  warm  putty  knife. 

When  the  compound  is  removed  the  putty  knife  is 
inserted  under  the  edge  of  the  cover  and  it  is  pried 
loose  from  the  sides  of  the  jar.  All  bits  of  compound 
must  be  scraped  from  the  inside  walls  of  the  jar  be- 
cause these  may  cause  the  jar  to  be  broken  when  the 
plates  are  pulled  up  against  them.  In  the  case  of  cells 
used  in  tractors,  locomotives,  etc.,  the  cover  is  usually 
taken  off  the  plates  before  they  are  removed.  The  plates 
of  a  smaller  cell  may  be  removed  from  the  jar  together 
with  the  cover.  If  sealing  nuts  are  used,  they  are 
loosened  with  a  special  wrench  and  the  nuts  and  the 
cover  are  lifted  off.  To  lift  out  the  plates  the  jar  is 
gripped  between  the  feet,  the  two  posts  are  held  with 
large  gas  pliers  and  the  element  is  pulled  out.  If  the 
cover  has  been  removed,  small  hooks  may  be  used  in 
place  of  the  gas  pliers  for  lifting  the  plates.  These 
hooks  are  shaped  to  take  hold  underneath  the  pillar 
straps  beneath  the  posts.  In  case  the  element  sticks,  the 
jar  may  be  slid  into  a  box  having  cleats  which  fit  over 
the  edges  of  the  jar  as  showm  in  the  accompanying 
drawing.  The  man  doing  the  pulling  stands  upon  the 
boards  on  either  side  of  the  box  and  the  cleats  hold  the 
jar  down  while  the  plates  are  being  pulled.  Sometimes 
it  may  be  necessary  to  place  the  cell  in  very  hot  water 
to  within  an  inch  of  the  top  of  the  jar,  which  softens 
the  rubber  and  permits  the  element  to  be  pulled  out. 

If  it  is  desired  to  install  new  wooden  separators  the 
element  is  placed  on  edge  and  the  old  separators  are 
removed.  The  new  separators  are  inserted  from  the 
bottom,  care  being  taken  to  push  them  all  the  way  up 
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and  to  see  that  they  are  projecting  fully  on  each  side  of 
the  plates  and  that  none  are  omitted.  If  the  plates  must 
be  taken  apart,  the  separators  are  first  removed  and 
the.i.  holding  both  posts,  the  plates  are  worked  apart 
gradually. 

When  reassembling  the  cell  the  element  should  be 
gripped  near  the  bottom  in  order  to  keep  the  plates  from 
flaring  out.  After  it  is  in  the  jar  the  edge  of  the  cover 
and  the  inside  of  the  jar  are  wiped  with  waste  moistened 
in  ammonia  to  neutralize  the  acid  and  the  cell  is  sealed 
by  applying  hot  compound  with  a  hot  putty  knife.  If 
the  cover  has  been  removed,  the  posts  are  wiped  with 
waste  moistened  with  ammonia,  rinsed  in  water  and 
dried  thoroughly  with  clean  waste,  after  which  the  new 
cover  is  put  in  position.  With  "Ironclad"  cells  care  must 
be  taken  to  have  the  soft-rubber  gaskets  on  the  posts 
under  the  cover.  The  sealing  nuts  are  lubricated  with  a 
little  graphite  mixed  to  a  paste  with  water.  The  nuts 
are  put  on  and  tightened  with  a  wrench.  Grease  or 
vaseline  should  never  be  used  for  lubricating  the  nuts. 

Before  replacing  the  cells  in  their  tray  it  is  well  to 
wash  the  inside  and  the  upper  edge  of  the  tray  with 
ammonia  or  soda  solution.  To  prevent  acid  soaking  into 
the  top  edge  of  a  tray  it  is  painted  with  melted  paraffin 
around  the  top  and  about  3  in.  down  the  sides  before 
replacing  the  cells.  If  a  jar  does  not  slide  easily  into 
place  in  its  tray,  it  may  be  lubricated  with  a  little  grease. 

James  H.  Henderson, 
Battery  Repair  Foreman. 
American  Railway  Express  Company, 

New  York,  N.  Y. 


starting  current,  but  possibly  they  were  meant  for  use 
as  running  fuses  shunted  during  the  starting  period, 
and  in  this  case  they  are  correct. 

The  practice  discus.sed  above  would,  of  course,  be 
modified  in  the  case  of  wound-rotor  induction  motors 
having  starting  resistance  which  limits  the  current 
when  starting.  Frank  G.  Perley. 

AUentown,  Pa. 


Wire  Sizes  for  Lines  Feeding 
Induction  Motors 

THERE  is  some  question  in  the  writer's  mind  as  to 
whether  or  not  an  underwriters'  inspector  in  this 
district  would  approve  work  done  in  accordance  with 
the  table  given  in  the  article  on  "Combined  Conduit 
and  Wiring  Tables"  appearing  on  page  885  of  the  Elec- 
trical World  for  April  IG.  It  is  our  observation  that 
wire  sizes  for  branches  consisting  of  rubber-covered 
wire  run  in  rigid  iron  conduit  to  feed  one  squirrel-cage 
induction  motor  are  usually  obtained  by  assuming  a 
starting  current  equivalent  to  two  and  one-half  times 
the  full-load  current  of  the  motor  and  then  providing 
current-carrying  capacity  for  this  in  accordance  with 
the  Underwriters'  Table  C  in  the  1920  edition  of  the 
code. 

If  there  is  more  than  one  motor  to  be  supplied,  the 
general  interpretation  of  the  rule  is  to  provide  for 
a  total  current  equal  to  the  starting  current  of  the 
largest  motor  plus  the  full-load  currents,  of  the  other 
motors.  Using  one  30-hp.,  three-phase,  220- volt  squirrel- 
cage  motor,  for  example,  we  would  assume  a  starting 
current  of  two  and  one-half  times  81  amp.,  or  202J  amp., 
and  could  use  a  No.  1  0  wire  having  a  Table  C  cann- 
ing capacity  of  200  amp.  and  run  in  2-in.  cotiduit.  It  is 
probable  that  No.  2  0  wire  run  in  2-in.  conduit  would 
be  used,  as  the  writer  has  found  that  for  distances  such 
as  are  to  be  expected  in  a  large  shop  or  yard  the  voltage 
drop  is  excessive  when  using  wire  just  large  enough  to 
pass  the  Underwriters'  requirements. 

Regarding  fuse  sizes,  it  is  the  general  practice  to  fuse 
branch  cut-outs  to  the  capacity  of  the  wire,  in  this  case 
200  amp.  Without  question  the  100-amp.  fuses  indi- 
cated   in   the   article   would   never  carry   the   surge   of 


Motor  Bearings  and  Oil  Must  Be 
Watched  Closely 

THE  oiling  system  of  a  motor  requires  most  careful 
attention  because  a  hot  bearing  may  cause  a  shut- 
down. For  this  reason  an  inspector  should  first  look 
at  the  oil  rings  and  gages  and  place  his  hand  for  a 
moment  on  both  bearings.  If  the  bearings  are  hot, 
that  is,  so  that  the  hand  cannot  be  held  on  them,  trouble 
is  indicated.  Either  there  is  no  oil  in  the  bearing, 
even  though  the  gage  is  full,  or  the  rings  are  hindered 
from  turning,  owing  probably  to  thickly  gummed  oil  or 
dirt  sediment.  If  one  or  both  bearings  are  hot,  shut 
down  the  motor  as  soon  as  notice  can  be  given  the 
operator  to  remove  the  load  and  immediately  use  plenty 
of  oil,  pouring  it  in  through  the  cap  of  the  bearing  and 
not  through  the  gage.  Examine  the  rings  with  a  light, 
or  feel  them  with  the  little  finger  to  make  sure  that 
they  are  free  to  turn.  The  motor  may  then  be  run;  but 
if  there  is  time  to  spare,  instead  of  putting  oil  in  at 
once,  remove  the  gage  and  bottom  plug  and  allow  the 
old  oil  to  drain  off,  afterward  washing  out  with  gaso- 
line. 

Motors  in  dusty  places  should  have  all  bearing's 
cleaned  out  and  new  oil  put  in  at  least  once  in  six 
months,  and  oftener  if  needed.  Motors  in  warm  places 
should  have  oil  with  considerable  body  to  it.  "Mobile 
A"  is  a  good  oil  for  warm  places,  but  for  motors  sub- 
ject to  considerable  heat,  such  as  crane  service  over  a 
furnace,  an  engine  oil  which  is  not  very  thick  will  be 
found  good. 

For  elevator  motors  in  penthouses  on  the  roof  and 
fans  and  blowers  situated  outside  the  main  building  and 
subject  to  very  low  temperatures  a  thin  oil  that  will 
not  freeze  and  clog  the  rings  should  be  used,  such  as 
"Keystone  No.  6."  No  grease  or  thick  oil  should  ever 
be  used  in  motor  bearings.  If  a  gage  or  plug  leaks,  the 
oil  is  likely  to  be  exhausted  before  it  is  noticed;  there- 
fore one  should  look  carefully  for  leaks,  especially  from 
broken  or  loose  glass  tubes.  No  motor  should  be  run 
with  its  bearing  caps  open,  as  dust  will  certainly  col- 
lect, especially  at  the  pulley  end,  where  the  belt  or 
chain  acts  like  a  conveyor. 

Oil  for  relays  and  starting  compensators  must  not 
be  used  as  a  lubricant,  as  it  is  far  too  thin.  Thick  oil 
should  not  be  thinned  with  kerosene,  as  kerosene  cuts 
and  does  not  help  to  lubricate.  If  a  bearing  has  run 
so  hot  as  to  smoke,  it  is  very  likely  somewhat  worn,  and 
a  careful  test  with  a  steel  gage  should  be  made. 

Look  for  a  somewhat  rare  fault,  that  of  the  sleeve 
turning  upside  down,  thus  preventing  the  rings  from 
running  in  their  slots,  the  result,  of  course,  being  ex- 
treme heat.  This  trouble  is  generally  caused  by  the 
set  screw  working  out  of  place.  If  a  motor  has  recently 
been  taken  apart,  there  is  a  chance  that  the  rings  have 
been  bent  and  the  bearings  may  run  hot  as  a  conse- 
quence. H.  S.  Rich. 

East  Berlin,  Conn. 
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Switchboard  Made  of  Standard  Parts  Is 
Compact  and  Safe 

OWING  to  limited  space  it  was  impossible  to  install 
a  regular  slate  switchboard  with  knife  switches  or 
oil  switches  in  a  substation  of  the  Union  Switch  & 
Signal  Company,  Swissvale,  Pa.  However,  a  neat,  com- 
pact and  safe  board  was  built  of  safety  switches  sup- 
ported on  pipes,  as  illustrated  in  the  photograph.  This 
is  a  three-phase,  60-cycle,  440-volt  distributing  switch- 
board. The  switchboard  frame  was  set  3  ft.  from  the 
wall  to  allow  a  passageway.  The  framework  was  made 
of  1  i-in.  iron  pipe,  using  standard  malleable-iron  switch- 
board frame  fittings  fastened  to  the  pipe  by  «-in. 
U-bolts.  The  frame  work  is  10  ft.  long  x  8  ft.  high 
and  has  one  ll-in.  pipe  at  each  end  and  one  in  the 
center  of  the  frame  to  which  the  ci'oss  pipes  supporting 
the  switches  are  mounted  with  pipe  cross  clamps,  there 
being  one  cross-pipe  at  top  and  bottom  of  each  switch. 

The  switches  are  spaced  8  in.  apart  horizontally  to 
allow  opening  the  door  for  replacing  fuses  and  inspect- 
ing. They  are  spaced  6  in.  apart  vertically  to  allow  for 
condulets  coming  out  at  the  top  of  the  switches.  The 
switch  boxes  are  fastened  to  four  standard  mounting 
brackets,  which  are  attached  to  the  frame  with  S-in. 
U-bolts. 

The  four  switches  at  the  top  are  each  400-amp., 
600-volt  fused-bottom  switches.  The  four  lower  switches 
are  200-amp.,  600-volt  fused-bottom  switches.  The  con- 
nections from  top  of  .switch  to  busbars  are  made  with 
rubber-covered  cable.  The  400-amp.  switches  are  con- 
nected  with    500,000-circ.mil    cable   cable   run   through 


LIST  OF  MATERIAL  USED  IN  CONSTRUCTING  THREE-PH-XSe, 
60-CYCLE,  440-VOLT  SAFETY  SWITCHBOARD 

Four  No,  56.365  400-amp,.  600-volt  "square  D"  switches. 

Four  No.  56,364  200-anip.,  600-volt,  "square  D"  switches  with  end  plates. 

Thirty-two  No.  1 12.878  pipe-mountinR  brackets,  complete  with  |-in.  mouutiug 

bolt^,  Westinghouse  Electric  «fe  ^Ianufacturing  Company. 
Fifteen  No.  2I6,509-.\  pipecross  clamps.  1  J-in.  pipe,  W.  E.  &  M.Co. 
Three  No.  225.654  pipe  flanges.  1  J-in.  pipe,  W.  E.  &  M.  Co. 
75  ft.  Ij-in.  black  iron  pipe. 
Twelve  No.  238,467  bus  supports  with  I J  in.  pipe-frame  mounting,  W.  E.  &  M, 

Co. 
Twenty-four  No.  196,397  busbar  clamp  terminals,  W.  E.  &  M.  Co. 
Nine  pieces  I  in.  3x10  in.  hard-drawn  copper  busbar. 
45  ft.  No.  500.000-circ.  mil.  R.  C.  D.  B.  copper  cable,  N  EC,  60C-volt. 
lOOft.  No.  4  0  R.  C.  D.  B.  copper  cable,  NEC.  600-volt. 
.Six  No.  330,333  busbar  clamps.  Electrical  Eogineer  Equipment  Company. 
Five  No.  L.B.-66  eondulets,  complete  with  No,  600  covers. 
Four  No.  L.  R,-66  condulets,  complete  with  No.  600  covers. 
Four  No.  L.B. -77  condulets,  complete  with  No.  700  covers. 
Four  No.  L.R.-77  condulets.  complete  with  No.  700  covers. 
Four  No.  AS  condulets  with  No.  C.F.-B3  covers. 
Four  No.  A-6  condulets  with  No.  C-F-63  covers. 
Four  3-in.  conduit  lock-nuta. 
Four  2i-in.  conduit  lock-nuts. 
Eight  2-in.  conduit  lock-nuts. 
Four  3-in.  conduit  bushings. 
Four  2i-in.  conduit  bushings. 
Eight  2-in.  conduit  bushings. 
2ft.  3-in.  conduit. 
15  ft.  2J-in.  conduit. 
3^ ft.  2-in.  conduit. 

Six  5x4-in.  ^^>S.  expansion  bolts  with  shields. 
Six  |-in,  "U"  bolts  with  hexagonal  nuts. 
Labor — Two  electricians  and  one  helper,  1 8  days,  82  hours  each. 


short  pieces  of  3-in.  conduit  at  the  top  end  of  which 
is  a  type  "A-88"  condulet  with  three-hole  composition 
cover.  The  200-amp.  switches  are  connected  by  No.  4/0 
cable,  run  through  2i-in.  conduit  using  one  "L.R.-77" 
condulet  and  one  "L.B.-77"  condulet  at  the  top  of  the 
box  to  bring  the  2J-in.  conduit  up  behind  the  400-amp. 
switches.  The  wires  are  brought  out  through  a  type 
"A-77"  condulet  with  a  three-hole  composition  cover. 
The  connections  to  busbars  are  made  with  standard 
clamp  bus  terminals. 

The  branch  conduits  feeding  the  various  circuits  are 
all    brought    out    at    the    lower    left-hand    side    of    the 


switches,  using  an  "L.R."  condulet  next  to  the  box  to 
turn  the  conduit  upward.  The  conduits  are  run  up  and 
turn  toward  the  end  wall  with  standard  conduit  elbows, 
and  are  run  underneath  the  wall  brace  supporting  the 
busbars  and  back  to  the  wall  to  a  sheet-steel  junction 
box  whence  conduits  to  various  circuits  radiate. 

The  eight  switches  on  this  board  control  circuits  to 
which  is  connected  620  hp.  in  motors.  The  board  is  in 
the  basement  of  a  power  house  where  there  is  a  space 


SPACE  ONLY  3  FT.  4  IN,  DEEP  IS  TAKEN  BY  THIS  SWITCHBOARD 
FOR  1,600  AMP.  AT  440  VOLTS,  THREE-PHASE 

of  only  7  ft.  6  in.  from  transformers  to  wall.  The 
installation  leaves  3  ft.  4  in  between  the  front  of  the 
switches  and  the  transformers,  which  is  sufficient  room 
to  remove  a  transformer  in  case  of  trouble.  The  frame- 
work has  been  built  so  that  additions  can  be  made  when 
more  circuits  are  required.  F.  W.  McGraw, 

Union  Switch  &  Signal  Company,       Chief  Electrician. 
Swissvale,  Pa. 

Shield  for  Protecting  Drop  Cable  of 
Crane  Magnet 

kN  ACCOUNT  of  the  sag  usually  present  in  the  drop 
cable  of  an  electric  lifting  magnet,  it  sometimes 
loops  under  the  magnet  or  gets  caught  on  some  obstruc- 
tion. Such  an  accident  is  likely  to  cut  the  cable  or 
bruise  the  insulation.  Sometimes  an  electrically  oper- 
ated bucket  is  suspended  on  the  hook  instead  of  the 
magnet  and  the  same  cable  is  used  through  different 
controllers.  In  this  case  injury  is  especially  frequent 
owing  to  the  great  weight  of  the  bucket  and  extremely 
rough  handling. 

To  afford  protection  against  such  injury  the  writer 
employs  a  15-ft.  flexible  steel  hose  slipped  over  the 
cable  next  to  the  magnet.  The  hose  is  flexible  enough 
to  wind  around  the  drum  nicely.  Of  course,  the  hose 
will  in  time  become  dented  and  badly  crushed,  but  the 
cable  will  still  be  safe  inside.  Herbert  J.  Wolf. 

New  Haven,  Conn. 
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Generators,  Motors  and  Transformers 

Applications  for  the  Small  Rotary  Converter. — L. 
Vadot. — The  author  deplores  that  the  small-size  rotary 
of  from  5  kw.  to  50  kw.  output  or  thereabout  is  very 
rarely  used,  although  it  possesses  a  great  many  advan- 
tages. As  such  are  mentioned  its  small  first  cost  and 
low  energy  consumption  on  account  of  higher  efficiency, 
as  compared  with  the  motor-generator,  its  small  weight 
and  floor  space  and  its  high  power  factor.  Among  the 
many  uses  where  a  small  rotary  proves  advantageous 
are  enumerated  the  charging  of  storage  batteries,  drive 
of  variable-speed  direct-current  motors  from  alternat- 
ing-current lines,  motion-picture  arc  lamps,  operation 
of  lifting  magnets  and  magnetic  chucks,  electric  weld- 
ing, X-ray  apparatus,  using  alternating  current  and 
direct  current  at  the  same  time,  and  radio  apparatus, 
using  high  and  low  potential  at  the  same  time. — Revue 
Generate  de  I'Electricite,  March  26,  1921. 

Theory  of  the  T.hree-Phase  Variable-Speed  Shvnt 
Commutator  Motor. — J.  L.  D.  Ridsdale. — A  treatment 
of  this  subject  by  means  of  vector  diagram  and  math- 
ematical analysis. — London  Electrician,  April  15,  1921. 

Lamps  and  Lighting 

Flame  Excitation  of  Lximinescence. — E.  L.  NICHOLS 
and  D.  T.  Wilber. — It  has  been  discovered  that  many 
substances  may  be  excited  to  fluorescence  by  contact 
with  a  hydrogen  flame.  The  conditions  for  this 
excitation  are  described,  and  it  is  shown  this  lumines- 
cence differs  from  photo-luminescence,  also  from  mere 
temperature  radiation. — Physical  Review,   April,    1921. 

Safety  Features  of  Industrial  Lighting. — Samuel  G. 
HiBBEN. — In  general,  according  to  this  paper,  bad 
lighting  is  caused  by  one  or  both  of  two  outstanding 
factors — (1)  bare  incandescent  lamps,  or  unshielded 
glaring  illuminants  that  not  only  do  not  illuminate 
but  cause  a  contraction  of  the  pupillary  opening  of 
the  eye  and  resultant  decrease  in  seeing  ability;  (2) 
insufficient  light,  which  is  largely  due  to  improper 
lamp  renewals,  wrong  methods  of  reflector  and  lamp 
cleaning,  color  of  surroundings,  or  lack  of  efficiency 
in  maintaining  the  original  installation  up  to  its  initial 
standard.  The  latter  factor  particularly  is  discussed 
in  this  article. — Transactions  of  Illuminating  Engi- 
neering Society,  April  30,  1921. 

Generation,  Transmission  and  Distribution 

Hydro-Electric  Unit  Operated  from  City  Water  Main. 
— J.  B.  HOLDCROFT. — A  unique  installation  at  Port 
Alberni,  B.  C,  is  described,  where  high  pressure  and 
large  pipe  capacity  permitted  a  waterwheel  to  be  at- 
tached to  the  water  main,  a  municipal  lighting  plant 
being  operated  by  this  means. — Canadian  Electrical 
Neu-s,  April  1,   1921. 

Storing  Up  a  Year  of  Poiver. — W.  L.  Abbott. — In 
this  article  the  storage  and  handling  of  coal  with  par- 
ticular reference  to  prevention  of  fires   is  dealt  with. 


Six  important  points  are  brought  out  as  follows:  (1) 
Coal  should  never  be  subjected  to  heat  from  outside 
sources,  such  as  hot  pipes,  boilers  and  so  on.  (2) 
Foreign  combustible  material  should  be  kept  out  of  the 
pile.  (3)  The  coal  should  be  piled  in  uniform  sizes  and 
segregation  prevented.  (4)  Sized  coal  only  should  be 
stored,  if  possible.  (5)  It  is  immaterial  whether  the 
storage  is  under  cover  or  in  the  open.  (6)  The  greatest 
liability  to  fires  seems  to  be  within  the  first  three  or 
four  months,  and  during  that  time  special  care  shou'.d 
be  taken  to  watch  the  pile  for  evidences  of  combustion. 
—Factory,  April  15,  1921. 

Economics  of  Hydro-Electric  Development. — A.  H. 
Gibson. — The  possibility  of  economic  development  of 
a  hydro-electric  scheme  depends  essentially  upon  (a) 
whether  there  exists  or  is  likely  to  exist  a  market  for 
the  energy;  (b)  whether  the  price  at  which  the  energy 
can  profitably  be  sold  is,  first,  such  as  the  industry 
can  aff'ord  to  pay  and,  second,  less,  or  at  least  not 
greater  than,  the  price  of  energy  from  a  fuel-operateJ 
station.  Some  figures  are  given  to  show  the  deprecia- 
tion rate  which  should  be  applied  to  various  elements 
of  hydro-electric  systems.  These  are  in  percentages  of 
first  cost  of  the  installation,  as  shown  in  table: 

Per  Cent 
Civil  enpneering  works,  including  dams,  conduits,  head- 
works,  power  house,  etc    1.5 

Pipe    lines    and    sluicegates 2.5 

Electric  generators,  transformers  and  switchgear 4,0 

Hydraulic    turbines    and    governors 4.5 

Transmission   lines: 

Towers     3.0 

Cables     5.0 

Insulators     10.0 

Operating  machinery  in  power-house  cranes,  hoists,  etc.  .  6.0 


Reports  from  the  Swedish  government  are  quoted  show- 
ing the  annual  operating  cost  excluding  depreciation  to 
average  slightly  over  12  shillings  per  turbine-horse- 
power installed.  The  first  cost  and  fixed  charges  are  also 
discussed. — London  Engineer,  April  8,  1921. 

Traction 

Recent  Railroad  Electrification. — The  recent  electrifi- 
cation of  a  short  railroad  line  in  northeastern  Oklahoma 
is  held  to  aff'ord  another  proof  of  the  advantages  of 
electricity  as  motive  power  on  rail  vays.  The  line  is 
said  to  give  excellent  freight  and  pt  jsenger  service  to 
zinc  and  lead  mining  communities.  The  early  exten- 
sion of  the  electrification  is  contemplated. — Electric 
Railway  Journal,  May  7,  1921. 

The  Electric  Locomotives  of  the  Gotthard  Railway. 
— A.  Marshall. — The  article  described  in  detail  the 
freight  and  passenger  locomotives  of  this  railway,  which 
was  opened  for  electric  traction  in  September,  1920. 
The  15,000-volt,  16^-cycle  machines  are  operated  by 
60,000-volt,  three-phase  current.  All  data  are  given 
for  the  types  ICl,  IB+Bl,  IC+Cl,  built  by  Oerlikon 
and  by  Brown,  Boveri  in  Switzerland.  The  Oerlikon 
machines  use  regenerative  braking. — Zeitschrift  des 
Vereines  Deutscher  Ingenieure,  April  2,  1921. 
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Installations,  Systems  and  Appliances 

X-Rays  and  Their  Industrial  Applications. — An 
abstract  of  three  lectures  by  G.  W.  C.  Kaye  dealing 
with  developments  and  limitations  of  X-ray  apparatus 
for  various  industrial  applications. — London  Engineer- 
ing, April  8,   1921. 

Considerations  in  Motor  Applications. — Philip 
Chapin  Jones. — The  writer  considers  the  relation  of 
power  factor  and  efficiency  to  the  rated  load.  Motor 
loads  are  grouped  into  three  classes,  and  heating  effects 
of  variable  loads  and  overloads  are  considered. — Po2(>er, 
April  5,   1921. 

Some  Methods  of  Obtaining  Adjnstahle  Speed  with 
Electrically  Driven  Rolling  Mills. — K.  A.  Pauly. — After 
outlining  the  speed  requirements  of  steel  rolling  mil!s, 
disclosing  the  need  in  many  cases  for  adjustable  speed 
over  a  wide  range,  the  author  goes  into  a  discussion 
of  the  merits  of  the  Scherbius  system  of  speed  control, 
both  single-range  and  double-range,  in  which  the  slip 
energy  of  the  main  motor  is  returned  to  the  system  as 
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electrical  energy.  A  comparison  is  made  with  the 
Kraemer  or  synchronous  converter  system  in  which  the 
slip  energy  is  returned  to  the  main  motor  shaft.  The 
double-range  Scherbius  system  permits  of  satisfactory 
operation  at  speeds  below  synchronism,  at  synchronism 
and  above  synchronism,  which  is  said  not  to  be  prac- 
ticable with  the  Kraemer  system. — General  Electric 
Review,  May,   1921. 

Electrophysics  and  Magnetism 

The  Thermionic  Current  Beticeen  Parallel  Plane 
Electrodes. — Thornton  C.  Fry. — The  electrical  equa- 
tions applying  to  the  velocities  of  thermionic  emission 
distributed  according  to  Maxwell's  law  are  developed 
without  neglecting  the  distribution  of  initial  velocities, 
which  in  the  first  place  is  allowed  to  be  entirely  general. 
Maxwell's  distribution  of  velocities  is  then  considered  in 
detail  and  a  complete  solution  obtained.  —  Physical 
Review,  April,  1921. 

Measurements  of  Heat  Condtictivity  of  Insidations 
Used  on  Conductors  in  Turbo- Alternators. — P.  Janet. 
— To  determine  the  exact  temperature  gradient  of  the 
layer  of  insulation  upon  a  conductor,  several  tubes  of 
copper  were  covered  with  different  insulating  mate- 
rials, such,  for  example,  as  mica  and  its  derivatives. 
Calibrated  thermocouples  (copper-argentan)  were  placed 
next  to  the  conductor,  and  on  top  of  the  insulation 
the  tube  was  electrically  heated,  and  readings  were 
taken  on  a  potentiometer  connected  to  the  couples. 
Extreme  care  was  taken  to  obtain  as  exact  and  reliable 
data  as  possible.  Mathematical  derivations  and  tabula- 
tions of  actually  observed  values  are  given  in  the 
paper.  At  the  same  time  some  dielectric  tests  of  the 
insulation  were  made  before  and  after  the  heat  runs. 


Heating  to  150  deg.  C.  for  one  hour  did  not  seem  to 
have  any  detrimental  effect  upon  the  insulation. — 
Revue  Generate  de  I'^lectricite,  March  19,  1921. 

Electrochemistry  and  Batteries 

Instantaneous  Current  and  Voltage  Values  in  a  Bat- 
tery.—G.  W.  ViNAL  and  C.  L.  Snyder.— A  study  of 
storage-battery  performance  in  lighting,  ignition  and 
starting  service  for  automobiles.  The  study  was  made 
in  the  Bureau  of  Standards  at  the  request  of  the  Motor 
Transport  Corps.  Extensive  oscillographic  records  are 
shown  for  typical  automobile  service. — Journal  of 
Society  of  Automotive  Engineers,  April,  1921. 

Designing  the  Storage-Battery  Locomotive  to  Meet 
Conflicting  Needs. — C.  W.  Smith. — Complications  in  the 
problem  of  the  design  of  the  accumulator  locomotive 
are  discussed  with  the  object  of  showing  how  the  great- 
est possible  reliability  and  battery  capacity  are  attained. 
— Coal  Age,  May  5,  1921. 

Telegraphy,  Telephony  and  Signals 

Failure  of  Lead  Sheathing  of  Telegraph  Cables. — 
L.  Archbutt. — An  examination  of  some  lead  sheaths 
which  had  failed,  apparently  owing  to  inter-crystallizing 
fracture,  were  examined  to  determine  the  effects  of 
vibration  and  mechanical  handling  on  the  failure  of 
such  sheaths. — London  Engineering ,  April  8,  1921. 

Radio  Service  from  Paris  to  London. — Stations  for 
regular  communication  between  these  two  cities  are 
located  in  Neuilly-Levallois,  France,  and  Chelmsford, 
England.  A  high-frequency  generator  of  10  kw.  to  25 
kw.  is  used  for  sending.  Signals  are  first  recorded 
by  perforation  by  means  of  a  special  machine  upon  a 
strip  of  paper  and  are  then  sent  at  about  a  hundi-ed 
words  per  minute.  The  received  messages  are  con- 
siderably amplified  and  are  registered  up>on  a  fast- 
rotating  wax  disk  similar  to  that  of  a  phonograph. 
For  transcribing,  the  disk  is  revolved  much  more  slowly, 
to  enable  the  operator  to  copy  the  message  on  a  type- 
WTiter. — Radioelectricite,  Vol.    I,   page   404. 

Some  Operating  Characteristics  of  Electron  Tubes. — 
W.  C.  White. — It  is  the  author's  purpose  not  to  take 
up  the  fundamental  theories  of  operation  of  the  tube  or 
its  circuits,  but  to  furnish  information  and  give  help 
to  those  who  professionally  or  otherwise  experiment 
with  these  devices. — Journal  Franklin  Institute,  April, 
1921. 

The  Cathode-Ranj  Oscillograph  and  Its  Application  in 
Radio  Work. — Lewis  M.  Hull. — The  general  construc- 
tion and  details  of  the  design  of  cathode-ray  tubes 
are  given.  The  brightness  of  the  spot  obtained,  the 
sensitivity  of  the  tube  and  its  behavior  in  use  are 
described.  The  various  excitation  sources  available 
are  compared.  A  number  of  applications  of  such  tubes 
to  radio  research  (for  example,  spark-gap  characteris- 
tics and  associated  synchronizing  of  oscillating  triodes) 
also  are  dealt  with. — Proceedings  Institute  of  Radio 
Engineers,  April,  1921. 

Behavior  of  a  Three-Electrode  Vacuum  Tube  as  av 
Oscillation  Generator. — EiJiRO  Takagishi. — The  writer 
states  that  the  subject  should  be  handled  by  starting 
from  the  dynamic  or  derived  characteristics.  These 
differ  greatly  from  the  static  characteristics,  which  can 
be  experimentally  determined  with  ease.  The  writer 
then  proceeds  to  derive  mathematically  the  characteris- 
tics solely  from  the  circuit  conditions. — London  Elec- 
trician, March  25  and  April  1,  1921. 
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News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial   and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


J.  M.  Beck  to  Be  Principal  Speaker  on 
N.  E.  L.  A.  Public  Policy  Night 

A'NNOUNCEMENT  was  made  early  this  week  that 
.  James  Montgomery  Beck,  who  was  Assistant 
Attorney-General  of  the  United  States  under  Presidents 
McKinley  and  Roosevelt  and  has  been  recently  ap- 
pointed to  be  Solicitor-General,  has  been  selected  as  the 
principal  speaker  on  public  relations  night  at  the 
National  Electric  Light  Association  convention  in 
Chicago  next  week.  Mr.  Beck  achieved  an  international 
reputation  before  America's  entrance  into  the  war  by 
his  keen  analysis  of  the  documentary  statements  of 
their  cause  made  by  European  governments  and  the 
conclusive  showing  of  the  strength  of  the  Allies'  posi- 
tion that  he  founded  thereon. 

The  state  committees  on  public  utility  information 
have  arranged  an  exhibit  to  be  held  in  one  of  the  con- 
vention hotel  rooms  of  all  the  material  that  they  have 
prepared. 

On  Wednesday  reports  from  Chicago  were  to  the 
effect  that  more  than  1,100  member  companies  had  made 
advance  reservations  and  it  was  estimated  that  the  at- 
tendance would  reach  4,000. 


Pittsburgh;  William  A.  Del  Mar.  Yonkers,  N.  Y.;  C.  G. 
Adsit,  Atlanta:  .John  C.  Parker,  Ann  Arbor,  Mich.;  F.  W. 
Springer,  Minneapolis;  H.  W.  Eales,  St.  Louis;  Robert 
Sibley,  San  Francisco;  0.  B.  Coldwell,  Portland,  Ore.,  and 
F.  R.  Ewart,  Toronto. 

Managers — A.  G.  Pierce,  Pittsburgh;  R.  B.  Williamson, 
Milwaukee,  and  Harlan  A.  Pratt,  New  York. 

Treasurer — George  A.  Hamilton,  Elizabeth,  N.  J.  (re- 
elected). 

The  above,  together  with  the  following  hold-over 
officers,  will  constitute  the  board  of  directors  for  the 
next  administrative  year:  A.  W.  Berresford,  Mil- 
waukee; Calvert  Townley,  New  York;  Walter  L 
Slichter,  New  York;  G.  Faccioli,  Pittsfield,  Mass.; 
Frank  D.  Newbury,  Pittsburgh;  L.  E.  Imlay,  New 
York;  F.  F.  Fowle,  Chicago;  L.  F.  Morehouse,  New 
York;  Harold  B.  Smith,  Worcester,  Mass.;  James  F. 
Lincoln,  Cleveland,  and  E.  B.  Craft,  New  York. 

At  the  meeting  of  the  board  of  directors  held  on  the 
same  date  F.  L.  Hutchinson  was  re-elected  secretary 
of  the  Institute. 


Duquesne  Light  Offers  $10,000,000 
in  Debentures 

BEARING  date  of  July  1,  1921,  an  issue  of  $10,000,- 
000  in  fifteen-year  74  per  cent  convertible  gold 
debentures  of  the  Duquesne  Light  Company  of  Pitts- 
burgh is  announced.  The  price  of  the  issue  is  98*, 
which  means  that  the  investment  will  yield  7.65  per 
cent.  The  proceeds  of  the  issue  will  be  used  for  acquir- 
ing the  fee  ownership  of  the  Colfax  plant,  for  the 
acquisition  of  the  extensive  coal  properties  from  which 
it  obtains  its  fuel  supply  and  for  other  extensions 
and  additions  to  the  property. 

William  McClellan  Elected  President 
of  A.  I.  E.  E. 

AT  THE  annual  meeting  of  the  American  Institute 
l\.  of  Electrical  Engineers,  held  in  New  York  on  May 
20,  results  of  the  recent  election  were  announced,  show- 
ing that  Dr.  William  McClellan,  for  many  years  a 
prominent  engineer,  educator  and  utility  executive,  had 
been  elected  president  for  the  year  beginning  Aug.  1, 
1921.  President  Berresford  called  upon  Dr.  McClellan, 
who  spoke  briefly  of  the  important  part  which  engineers 
should  play  in  restoring  business  to  a  normal  condition. 
The  building  up  of  our  foreign  trade  was  a  pressing 
necessity,  he  said,  since  only  70  per  cent  of  the  nation's 
production  is  needed  at  home.  Following  the  lead  of 
Herbert  Hoover,  engineers  should  play  a  leading  part 
in  the  development  of  such  commerce. 

The  complete  fist  of  officers  elected  follows: 
President — William  McClellan,  Philadelphia. 
Vice-presidents — Walter  A.   Hall,   Boston;   N.   W.   Storer, 


California  Cities  Plan  Municipal  Power 
Development 

THE  cities  and  organized  rural  districts  of  Califor- 
nia will  undertake  the  municipal  development  and 
ownership  of  hydro-electric  power  on  a  large  scale  if 
the  plans  of  the  League  of  California  Municipalities  are 
carried  out.  These  were  detailed  at  a  meeting  of  the 
league  held  in  Sacramento  May  20,  which  was  attended 
by  more  than  fifty  mayors  and  other  officers  of  Cali- 
fornia cities.  The  purpose  of  the  meeting  was  to  pre- 
pare for  the  initiation  of  an  act  similar  to  the  Johnson 
act  to  be  placed  on  the  next  general  California  ballot 
in  the  fall  of  1922.  The  Johnson  act  as  originally  pre- 
pared was  written  largely  by  officers  of  the  league. 

Governor  Stephens  addressed  the  meeting  and  stated 
that  while  fair  returns  for  the  honestly  invested  capital 
of  privately  owned  public  utilities  should  be  protected, 
yet  he  hoped  that  districts,  cities  and  counties  would 
be  enabled  to  develop  hydro-electric  power.  Although 
Senate  bill  No.  397,  known  as  the  Johnson  act,  and 
which  was  designed  to  create  a  hydro-electric  power 
commission  modeled  after  the  Ontario  commission,  was 
defeated  in  the  State  Assembly  during  the  recently 
closed  session  of  the  Legislature,  an  act  known  as  Sen- 
ate bill  No.  18,  legalizing  co-operative  organizations  of 
and  between  political  subdivisions  of  the  state  which 
wish  to  join  in  certain  undertakings,  was  passed.  This 
bill  has  been  signed. 

Secretary  Mason  of  the  league  asserted  that  the  time 
was  rapidly  approaching  when  the  diminishing  supply 
of  oil  and  the  consolidation  of  the  power  companies 
would  place  the  industries  of  the  state  under  the  control 
of  the  power  companies. 

C.  H.  Lee,  president  of  the  California  Water  Com- 
mission, said  that  while  there  was  approximately  9,500,- 
000  hp.  of  water  power  in  California  possible  of  develop- 
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ment,  1,000,000  hp.  was  developed  and  applications  were 
filed  for  an  additional  7,000,000  hp.,  of  which  65  or  70 
per  cent  was  sought  by  corporations  of  which  about  half 
are  now  operating  and  the  remainder  are  newly  or- 
ganized. 

The  league  voted  to  draft  an  agreement  under  the 
authority  of  Senate  bill  No.  18  to  form  organizations 
to  study  the  situation  as  regards  sites  and  prepare  for 
power  development  when  this  authority  was  granted ;  to 
have  the  state  engineer,  the  president  of  the  state 
Water  Commission  and  C.  L.  Seavey,  Sacramento  city 
manager,  empowered  as  trus- 
tees of  the  power  interests 
of  the  municipalities  to  raise 
funds  for  organization,  for 
locating  power  sites,  for 
arousing  public  sentiment  by 
publicity,  investigating 
methods  of  obtaining  power 
sites,  drafting  initiative 
measures  and  campaigning 
for  their  passage. 


F.  M.  Feiker  Guest  of 
Westinghouse 

OFFICIALS  of  the 
Westinghouse  Electric 
Manufacturing  Company 
tendered  on  Monday  a  com- 
plimentary luncheon  to  Fred 
M.  Feiker,  vice-president  of 
the  McGraw-Hill  Company, 
who  this  week  went  to  Wash- 
ington to  assist  Secretary 
Hoover  in  the  development 
of  the  Department  of  Com- 
merce as  an  aid  to  American 
industry. 

Mr.  Feiker  outlined  the 
need  for  Government  assist- 
ance to  industry  in  the  gath- 
ering of  essential  facts  and 
figures  and  presenting  them 
properly  to  business  men. 
Gen.  Guy  E.  Tripp,  chair- 
man of  the  board  of  the 
Westinghouse  company,  and 
James  H.  McGraw,  president 
McGraw-Hill  company,  spoke 
of  the  value  of  such  a  plan 
and  remarked  on  the  pecu- 
liar fitness  of  Mr.  Feiker  to  undertake  the  work.  A.  A. 
Brown,  assistant  sales  manager  of  the  Westinghouse 
company,  acted  as  toastmaster.  Those  who  gathered  to 
honor  Mr.  Feiker  were  General  Tripp,  L.  A.  Os- 
borne, vice-president  Westinghouse  company;  J.  H.  Mc- 
Graw, M.  S.  Sloan,  president  Brooklyn  Edison  Company; 
A.  E.  Allen,  manager  New  York  Westinghouse  office; 
F.  W.  Smith,  vice-president  and  general  manager  United 
Electric  Light  &  Power  Company;  J.  W.  Lieb,  vice- 
president  and  general  manager  New  York  Edison  Com- 
pany; Charles  A.  Terry,  vice-president  Westinghouse 
company;  M.  H.  Aylesworth,  executive  manager  Na- 
tional Electric  Light  Association;  Henry  L.  Doherty, 
president  Henry  L.  Doherty  &  Company,  and  A.  A. 
Brown. 


The  Ninth  Chicago  N.  E.  L.  A. 
Convention 


T" 


HE  forty-fourth  convention  (the  ninth  in 
Chicago)  of  the  National  Electric  Light  As- 
sociation opens  at  the  new  Drake  Hotel,  on 
the  shore  of  Lake  Michigan,  Monday  night,  with 
meetings  of  the  executive  committees  of  each  of 
the   national  sections. 

Each  morning  will  be  devoted  to  general  ses- 
sions. 

Tuesday,  Wednesday  and  Thursday  afternoons 
will  be  given  over  to  the  four  national  sections, 
some  of  which  will  hold  parallel  sessions. 

The  president's  reception  will  be  on  Tuesday 
night;  the  dinner,  entertainment  and  dance  on 
Wednesday  night,  and  public  policy  night  on 
Thursday,  with  James  Montgomery  Beck  as 
principal  speaker. 

In  all  seventy-two  reports,  papers  and  ad- 
dresses are  scheduled  for  presentation.  Of  these 
thirty-five  have  been  printed. 

There  are  no  manufacturers'  exhibits  this  year, 
but  the  Lighting  Sales  Bureau  has  arranged  a 
demonstration  of  residence  lighting. 

A  big  electric  vehicle  show  will  take  place  dur- 
ing the  week  at  the  showrooms  of  the  Common- 
wealth Edison  Company. 

The  Chicago  committee  on  arrangements  is 
doing  everything  to  make  the  1921  convention 
eclipse  all  others.  The  last  Chicago  convention 
was  in  1916  under  the  administration  of  E.  W. 
Lloyd. 

The  first  N.  E.  L.  A.  convention  was  also  in 
Chicago  in  1885,  when  J.  F.  Morrison  was  presi- 
dent. The  membership  at  that  time  was  87; 
today  it  is  over  11,000.  The  other  Chicago  con- 
ventions were  in  1889,  S.  A.  Duncan  president; 
1898,  Samuel  Insull  president;  1900,  S.  T.  Car- 
ver president;  1903,  Louis  A.  Ferguson  presi- 
dent; 1908,  Dudley  Farrand  president,  and  1913, 
F.  M.  Tait  president. 


Electron  Tubes  Soon  in  Heavy  Power 
Service,  Dr.  Hull  Predicts 

"/^NE  year  will  see  these  tubes  [electron  tubes]  in 
V-/  use  as  kenetron  rectifiers  for  series  arc  lighting. 
Five  years  will  see  them  in  substations  replacing  rotary 
converters.  In  ten  years  they  will  be  on  electric  locomo- 
tives, either  as  rectifiers,  allowing  the  use  of  direct- 
current  motors,  or  as  variable-frequency  alternators, 
taking  their  power  from  a  high-tension,  direct-current 
trolley  line.  Twenty  years  will  see  direct-current  trans- 
mission lines,  fed  through 
transformers  and  kenetrons, 
at  any  convenient  point  by 
alternators  of  any  frequency, 
and  tapped  by  the  same 
tubes  acting  as  magnetron 
alternators,  as  some  equiva- 
lent pliotron  or  combination 
alternator."  Such  was  the 
startling  prophecy  of  Dr.  Al- 
bert W.  Hull  of  the  research 
laboratory.  General  Electric 
Company,  before  the  A.  I. 
E.  E.  at  its  annual  meeting 
in  New  York  on  May  20. 

Dr.  Hull  described  the 
new  vacuum  tube,  which  is 
called  "magnetron"  because 
the  valve  control  is  accom- 
plished by  means  of  a  mag- 
netic field.  Although  the 
magnetron  has  been  used 
only  for  weak  currents,  he 
showed  a  magnetron  tube 
with  an  anode  4  in.  ( 10  cm.) 
in  diameter  and  12  in.  (30 
cm.)  long  which  had  been 
operated  at  5  kw.  output. 
With  larger  filaments  and 
water  cooling,  these  tubes 
would  be  capable  of  handling 
hundreds  of  amperes. 


I 


No  Hope  for  Nation- 
al Daylight  Saving 

T    HAS    been    decided    by 
the    committees    of    Con- 
gress     having     jurisdiction 
over     daylight-saving     bills 
that  the  subject  is  not  to  have 
consideration.    This  puts  an 
end  to  the  attempt  to  make  daylight  saving  again  na- 
tional during  the  coming  summer. 


Right  of  Eminent  Domain  Granted  to 
Indiana  Utilities 

PUBLIC  utilities  in  Indiana  are  authorized  by  a  law 
i-ecently  signed  by  the  Governor  to  appropriate  and 
condemn  for  their  use  lands  of  individuals  and  private 
corporations  or  any  easements  in  such  lands  wherever 
such  action  is  necessary  to  the  carrying  out  of  their 
objects.  The  utilities  affected  by  the  law  include  those 
engaged  in  the  production,  transmission,  deliveiy  or 
furnishing  of  heat,  water,  light,  power  and  telegraph 
and  telephone  service.    The  law  specifies  that  wherever 
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land,  except  in  cities  of  the  third  class,  is  needed  for 
the  placing  of  buildings,  structures,  dams,  pole  lines, 
wires,  mains,  conduits,  pipe  lines  and  right-of-waj^  this 
action  may  be  taken  with  the  approval  of  the  Public 
Service  Commission.  It  provides,  however,  that  within 
the  limits  of  an  incorporated  town  or  city  the  authority 
to  appropriate  does  not  extend  to  lands  situatecl  in  any 
city  block  in  which  more  than  50  per  cent  of  the  front- 
age is  devoted  to  residence  purposes.  Utilities  are  also 
prohibited  from  appropriating  lands  within  the  cor- 
porate limits  of  a  city  for  overflowage  by  backwater 
from  a  dam. 


Boiler-Test  Figures  Using  Pulverized 
Fuel  Presented  Before  A.  S.  M.  E. 

INTERESTING  figures  on  boiler  tests  made  at  the 
new  Lakeside  plant  of  the  Milwaukee  Electric  Rail- 
way &  Light  Company  were  presented  by  Henry 
Kreisinjjer,  in  a  paper  on  boiler  tests,  before  the  annual 
convention  of  the  American  Society  of  Mechanical  Engi- 
neers at  Chicago  on  Tuesday.  The  Lakeside  plant  is 
constructed  for  the  use  of  pulverized  coal  only.  Tests 
were  carried  out  on  the  1,306-hp.  Edge  Moor  four-pass 
boilers,  of  which  there  are  eight,  each  having  7,200 
cu.ft.  of  combustion  space  and  capable  of  burning  7 
tons  of  fuel  per  hour  at  the  maximum  rating.  On  one 
test  of  forty-four  hours  at  138  per  cent  rating  a  boiler 
efficiency  of  83.4  per  cent  and  a  combined  boiler  and 
economizer  efficiency  of  86.3  per  cent  were  obtained. 
On  a  twenty-four  hour  test  at  214  per  cent  of  rating 
the  figures  were  82.3  and  86.8  per  cent  respectively. 
One  test  of  twenty-four  and  one-half  hours  at  135  per 
cent  of  rating  showed  a  boi'er  efficiency  of  85.6  per 
cent  and  90.2  per  cent  for  the  boiler  and  economizer 
combined.  No  deductions  for  boiler  auxiliaries  are  made 
in  these  figures. 

On  a  boiler  operating  at  137  per  cent  of  rating  flue- 
gas  temperatures  of  432  deg.  leaving  the  boiler  were 
recorded,  with  392  and  250  deg.  entering  and  leaving 
the  economizer.  Mr.  Kreisinger  also  expressed  the  opin- 
ion, based  on  experience,  that  it  was  not  necessary  to 
dry  coal  to  about  1  per  cent  of  moisture  for  pulveriz- 
ing and  drying  and  further  said  that  most  Eastern 
coals  can  be  pulverized  and  burned  with  good  results 
without  drying. 

John  A.  Stevens  of  Lowell  cited  the  practice  followed 
in  Europe  of  preheating  combustion  air,  and  Mr. 
Kreisinger  indicated  that  the  practice  might  offer  an 
increase  in  efficiency  of  3  per  cent,  though  in  the  cases 
with  which  he  was  dealing  the  combustion  air  was 
circulated  through  the  furnace  walls  to  prevent  heat 
radiation  and  was  therefore  preheated  to  a  considerable 
degree. 

John  H.  Wilson  of  Chicago  and  E.  H.  Tenney  of  St. 
Louis  at  the  fuel  session  on  Tuesday  discussed  the 
capacity  efficiency  and  limitations  of  stokers  using 
Middle  West  coals. 

E.  G.  Bailey  of  Cleveland  outlined  results  from  experi- 
ments with  a  temperature-recording  device  to  determine 
ashpit  losses  from  chain-grate  stokers.  The  device 
is  a  steel  tube  or  bulb  filled  with  nitrogen  and  connected 
through  a  capillary  tube  to  a  recorder  made  up  of  a 
mercury  U-tube,  one  leg  of  which  is  open  to  the  atmos- 
phere and  carries  a  float  to  which  the  recorder  pen  is 
attached.  When  properly  placed  near  the  rear  of  the 
stoker  its  temperature  seems  to  bear  a  definite  relation 
to  the  amount  of  combustible  going  into  the  ashpit. 


No  Water-Power  Valuations  Until 
Personnel  Is  Provided 

PENDING  authorization  by  Congress  permitting  the 
employment  of  properly  qualified  engineers  and  ac- 
countants, the  Federal  Power  Commission  will  make 
no  effort  to  undertake  valuations  of  projects  already 
constructed.  This  course  of  action  was  decided  upon 
by  the  commission  at  its  meeting  on  March  20.  The 
commission  believes  that  for  valuation  work  a  personnel 
with  specialized  technical  training  and  experience  is 
needed.  Persons  with  the  necessary  qualifications  have 
not  been  assigned  to  the  commission.  In  cases  of  this 
kind  a  license  is  to  be  issued  under  the  condition  that 
a  valuation  shall  be  made  at  the  earliest  practicable 
date  and  that  it  shall  be  determined  as  of  the  date  of 
the  license. 

The  commission  has  voted  to  recommend  legislation  to 
permit  it  directly  to  engage  its  personnel  in  addition  to 
utilizing  some  of  the  specialists  of  the  Departments  of 
War,  the  Interior  and  Agriculture.  In  fact  the  com- 
mission approves  the  identical  bill  to  this  effect  which 
was  introduced  at  the  last  session  by  Representative 
Esch.  This  bill  also  provides  for  an  increase  in  the 
salary  of  the  executive  secretary  from  $5,000  to  $7,500 
per  annum  and  amends  the  acts  in  other  minor  par- 
ticulars 

States  Provide  for  Colorado  River 
Development  Commissioners 

THE  governors  of  the  states  in  the  Colorado  River 
basin  have  presented  a  resolution  to  Congress  point- 
ing out  that  Arizona,  California,  Colorado,  Nevada,  New 
Mexico,  Utah  and  Wyoming  have  by  appropriate  legis- 
lation authorized  the  appointment  of  commissioners  rep- 
resenting these  states  for  the  purpose  of  entering  into 
an  agreement  between  these  states  and  the  United 
States  respecting  the  future  utilization  and  disposition 
of  the  waters  of  the  Colorado  River  and  of  its  tribu- 
taries. The  governors  urge  that  Congress  provide  for 
the  appointment  of  commissioners  on  behalf  of  the 
United  States. 


Georgia  Electrical  Men  Organize  for 
Co-operation 


L^. 


MEN  from  all  branches  of  the  electrical  industry 
gathered  together  at  Macon,  Ga.,  on  May  9  and  10  to 
organize  a  state  co-operative  association.  A  few  of  those 
attending  the  meeting  were  grouped  together  for  this  photo- 
graph. More  complete  details  of  the  meeting  will  be  found 
on  page  1177  of  the  May  21  issue. 
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Municipal  Light  Plant  Bonds  Legalized 
by  Indiana  Legislature 

A  LAW  recently  signed  by  the  Governor  of  Indiana 
legalizes  the  acts  of  boards  of  trustees  of  incorpo- 
rated towns  in  that  state  in  borrowing  money  for  the 
purpose  of  installing  and  maintaining  municipal  light 
and  water  plants  and  in  paying  the  interest  on  such 
debts  out  of  general  funds.  It  provides  also  that  where 
the  State  Board  of  Tax  Commissioners  has  issued  orders 
permitting  the  issuance  of  the  bonds  the  issue  shall  be 
valid. 

Pacific  Coast  N.  E.  L.  A.  Invites  Outside 
Interests  to  Convention 

AN  INNOVATION  is  to  be  made  at  the  annual  con- 
.  vention  of  the  Pacific  Coast  Section  of  the  National 
Electric  Light  Association  this  year  in  that  the  final 
session,  on  the  afternoon  of  June  10,  will  be  made  a 
conclave  of  bankers,  industrial  men  and  representatives 
of  Western  chambers  of  commerce.  At  this  time  the 
electrical  industry  will  present  its  side  of  the  broad 
question  of  the  economic  upbuilding  of  the  West.  An 
extensive  survey  of  Western  industry  has  been  made, 
and  the  results  and  conclusions  arrived  at  will  be  given. 
At  the  banquet  in  the  evening  addresses  on  this  subject 
will  be  made  by  various  men  prominent  in  finance,  com- 
merce and  industry. 

Fourteen  papers  and  committee  reports  from  the 
various  sub-comimittees  of  the  Commercial  Section  and 
of  the  Technical  Section  have  been  prepared  for  pres- 
entation. In  addition  to  the  program  of  the  technical 
section  given  on  page  278  of  the  Jan.  29  issue  of  the 
Electrical  World,  there  will  be  the  following  papers: 
"Evaporation  from  Reservoirs,"  "Industrial  Electrical 
Heating,"  "Long-Range  Weather  Forecasting,"  "Opera- 
tion for  Maximum  Output  and  Operating  Record,"  and 
"The  How  and  Why  of  Better  Industrial  and  Commer- 
cial Lighting." 

Reports,  Papers  and  Entertainment 
Program  of  Canadian  Convention 

QUEBEC  CITY  will  be  the  meeting  place  of  the 
Canadian  Electrical  Association  on  June  15,  16  and 
17,  when  the  association  will  hold  its  thirty-first  annual 
convention  at  the  Chateau  Frontenac.  The  following 
program  of  reports  and  papers  will  be  carried  out : 

Wednesday,  June  15 

Morning. — Report  of  secretary-treasurer;  report  of  Tech- 
nical Section,  R.  J.  Beaumont,  Shawinigan  Water  &  Power 
Company,  chairman;  report  of  meter  committee,  E.  Holder, 
Shawinigan  Water  &  Power  Company,  chairman;  "Elec- 
trical Standards  and  Their  Application  to  Trade  and  Com- 
merce," by  O.  Higman,  director  Electrical  Standards  Lab- 
oratory, Ottawa;  report  of  electrical  apparatus  committee, 
W.  J.  S.  Wurtele,  Southern  Canada  Power  Company, 
chairman. 

Afternoon. — Report  of  overhead  systems  committee,  0.  V. 
Anderson,  Toronto  Power  Company,  chairman;  i-eport  of 
Commercial  Section,  M.  C.  Gilman,  Montreal  Light,  Heat 
&  Power  Consolidated,  chairman;  "The  Consulting  Engineer 
and  the  Power  Company,"  by  J.  M.  Robertson,  Montreal. 

Thur.sday,  June  16 

Morning.— "Modern  Street  Lighting,"  by  A.  B.  Cooper, 
Canadian  General  Electric  Company,  Toronto;  "Electrons," 
by  W.  B.  Cartmel,  Northern  Electric  Company;  "Switching 
Equipment,"   by   L.   B.    Chubbuck,   Canadian   Westinghouse 


Company,  Hamilton;  "The  Manufacture  and  Testing  of 
Hig-h-Tension  Porcelain  Insulators,"  by  A.  D.  Allen,  Hamil- 
ton, Ont. 

AfteninoiK — Report  of  Accounting  Section,  D.  R.  Street, 
Ottawa  Electric  Company,  chairman;  report  of  Public  Rela- 
tions Section,  D.  H.  McDougall,  Toronto  Power  Company, 
chairman;  report  of  accident  prevention  committee.  Wills 
Maclachlan,  Toronto,  chairman;  report  of  membership  com- 
mittee, M.  K.  Pike,  Northern  Electric  Company,  chairman; 
report  from  representatives  on  Canadian  Engineering  Stand- 
ards Association:  "Pole  Specifications"  by  O.  V.  Anderson, 
"Electrical  .Appliances  and  Supplies"  by  E.  C.  McGovern, 
"Transformers"  by  A.  A.  Dion;  report  on  activities  of 
Toronto  Section  and  St.  Maurice  Valley  Section. 

On  Friday  morning  classes  A  and  D  will  meet  in 
executive  session.  Entertainment  features  of  the  gath- 
ering will  include  an  excursion  to  Ste.  Anne  de  Beaupre 
and  Montmorency  Falls  on  Wednesday  afternoon. and 
sight-seeing  and  boat  trips  on  the  following  day.  The 
annual  dinner,  to  be  held  at  the  Kent  House  on  Wednes- 
day evening,  will  be  addressed  by  the  president  of  the 
National  Electric  Light  Association  and  William  L^ 
Goodwin  of  the  Society  for  Electrical   Development. 


More  Hydro-Electric  Projects  Licensed 

FIVE  licenses  and  seven  preliminary  permits  were 
authorized  by  the  Federal  Power  Commission  on 
May  20.  The  licenses  are  to  cover  the  following  applica- 
tions (the  numeral  is  the  serial  number  of  the  appli- 
cation) :  82— Alabama  Power  Company;  104— The 
Home  Colony  Association;  126 — John  R.  Love  and  G.  A. 
Vonbrecht;  192— C.  B.  Johnson;  203— Thomas  P.  Mit- 
chell. 

Preliminary  permits  were  authorized  as  follows: 
113 — Great  Basin  Power  Company;  81 — Granite  Falls 
Manufacturing  Company ;  48 — State  of  Illinois ;  7 — Roa- 
noke River  Development  Company;  121 — James  B. 
Girand;  88— Merced  Irrigation  District;  20^Utah 
Power  k  Light  Company. 

The  Alabama  Power  Company  project  covers  a  power 
development  in  the  Coosa  River  at  Duncan's  Riffle,  Ala., 
below  the  present  plant  at  Lock  12.  A  concrete  dam 
335  ft.  in  height  at  its  crest  will  be  built.  The  power 
house  will  be  an  integral  part  of  the  dam,  having  pro- 
vision for  an  ultimate  installation  of  five  units.  The 
initial  installation  will  be  two  units  of  24,000  hp.  each. 
A  110,000-volt  line  will  be  built  to  the  company's  exist- 
ing plant  at  Lock  12.  The  license  will  provide  that  work 
must  be  started  on  or  before  Sept.  1  and  the  initial 
installation  be  completed  before  Sept.   1,   1924. 

The  Home  Colony  Associations'  project  is  for  only 
10  hp.  to  supply  summer  homes  on  Kitty  Creek,  Wyo. 

The  Love-Vonbrecht  project  covers  existing  works 
on  the  Salmon  River  in  the  vicinity  of  Custer,  Idaho. 

The  Johnson  project  is  for  7,927  ft.  of  transmission 
line  to  be  erected  in  Inyo  County,  Cal.,  and  to  connect 
with  a  33,000-volt  line  of  the  city  of  Los  Angeles. 

The  Mitchell  project  covers  2  miles  of  single-circuit 
10,000-hp.  line  in  Ouray  County,  Col.,  to  be  connected 
with  the  Western  Colorado  Power  system. 

The  preliminary  permit  which  is  to  be  granted  to  the 
Great  Basin  Power  Company  covers  a  3,950-hp.  develop- 
ment on  the  West  and  North  Forks  of  the  Duchesne 
River  in  Utah.  Four  transmission  lines  of  a  total 
length  of  245  miles  are  proposed.  The  applicant  esti- 
mates that  the  cost  of  the  project  will  be  $1,000,000. 
The  permit  is  to  be  limited  to  two  years. 

The  preliminary  permit  to  be  granted  the  Granite 
Falls  Manufacturing  Company  at  Hickorj%  N.  C,  covers 
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a  power  project  on  Wilson  Creek  in  Caldwell  County  to 
develop  8,000  hp.  The  power  is  to  be  used  for  public 
utility  purposes.  Application  for  license  must  be  filed 
before  Oct.  1. 

The  preliminary  permit  asked  for  the  State  of  Illinois 
covers  power  development  at  four  sites  on  the  Illinois 
waterway  which  is  being  constructed  by  the  State.  The 
power  sites  are  at  Brandon  Road  below  .loliet  on  the 
Desplaines  River  at  Dresden  Island  in  the  Illinois  River 
at  Marseilles  and  at  Starved  Rock  on  the  Illinois  River. 
Locks  will  be  located  at  the  power  sites.  It  is  the  inten- 
tion to  utilize  the  exce.ss  flow  above  the  needs  of  navi- 
gation for  the  generation  of  electric  power.  The  permit 
will  specify  that,  it  is  not  to  be  construed  as  an  authoriza- 
tion for  the  diversion  of  water  from  Lake  Michigan. 

A  preliminary  permit  to  be  issued  to  the  Roanoke 
River  Development  Company  of  Richmond,  Va.,  covers  a 
project  of  10,000  primary  horsepower  contemplated  at 
Buggs  Island  in  the  Roanoke  River  near  Clarksville,  Va. 
It  is  expected  that  50,000  secondary  horsepower  will  be 
available.    The  permit  will  be  limited  to  two  years. 

The  preliminary  permit  which  is  to  be  issued  to 
James  B.  Girand  of  Phoenix,  Ariz.,  covers  a  power 
project  "n  the  canyon  of  the  Colorado  River  just  above 
the  mouth  of  Diamond  Creek,  in  Mohave  County,  Ariz., 
for  various  mining  and  irrigation  uses. 

The  preliminary  permit  to  be  issued  to  the  Merced 
Irrigation  District,  Merced,  Cal.,  covers  a  project  on  the 
Merced  River  near  Exchequer,  Mariposa  County,  Cal.,  in 
which  power  will  be  subservient  to  the  irrigation  de- 
mands. During  three  months  of  the  winter  no  power 
will  be  developed.  The  power  developed  will  probably  be 
fed  into  the  San  Joaquin  Light  &  Power  System. 

The  preliminary  permit  asked  by  the  Utah  Power  & 
Light  Company  of  Salt  Lake  City  covers  a  power 
development  in  Bear  River,  in  southeastern  Idaho.  A 
total  development  of  21,500  hp.  is  contemplpted  at  four 
points,  as  follows:  Soda  Point,  6,000  hp. ;  Lava,  6,000 
hp.;  Narrows,  4,000  hp.;  Mink  Creek,  5,-500  hp.  The 
permit  will  be  for  a  period  of  thirty-three  months. 


California  Electrical  Men  Continue 
Co-operative  Endeavor 

THREE  hundred  and  fifty  men  of  the  electrical 
industry,  principally  from  the  San  Francisco  Bay 
district,  met  at  the  annual  meeting  and  "get-together" 
dinner  of  the  California  Electrical  Co-operative  Cam- 
paign in  San  Francisco  on  May  18.  L.  H.  Newbert, 
chairman  of  the  advisory  committee,  in  addressing  the 
meeting  pointed  out  that  the  outstanding  evidence  of 
the  success  of  the  California  movement  was  that  it  has 
been  adopted  in  several  other  sections  of  the  country. 
H.  F.  Jackson,  general  manager  of  the  Great  Western 
Power  Company,  said  that  the  test  of  the  full  power  of 
the  co-operative  movement  would  come  in  the  next  year 
or  two,  when  the  supply  of  electrical  energy  and 
utilization  devices  would  exceed  the  normal  demand  in 
California.  W.  E.  Creed,  president  of  the  Pacific  Gas 
&  Electric  Company,  pointed  out  that  the  public  service 
corporations  lay  at  the  foundations  of  modern  existence 
and  that  a  clearer  conception  of  this  fact  must  be 
brought  home  to  every  one  in  industry  and  agriculture. 
He  ftated  that  the  success  of  the  financing  of  power 
development  in  the  West  depended  upon  informing  the 
people  of  the  relation  of  industrial  growth  to  electrical 
power  supply. 


Calvert  Townley  Suggests  New  Method  of 
Stimulating  Worl<l  Trade 

SPEAKING  at  a  banquet  held  at  Rochester,  N.  Y., 
recently  by  the  local  section  of  the  American  Insti- 
tute of  Electrical  Engineers  and  six  other  technical  so- 
cieties, Calvert  Townley,  past-president  of  the  A.  I. 
E.  E.  and  assistant  to  the  president  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  ascribed  the  pres- 
ent stagnation  of  industry  and  commerce  to  the  break- 
ing down  of  export  trade  and  suggested  as  a  remedy  the 
buying  up  of  the  most  promising  European  industries 
by  American  capital  and  their  operation  under  Ameri- 
can management,  providing  work  at  good  wages  for 
European  labor,  so  as  to  create  general  prosperity  on 
the  other  side  of  the  water  and  thus  restore  normal 
purchasing  power.  In  the  meantime,  he  pointed  out,  the 
securities  of  the  industries  taken  over  could  be  con- 
verted through  the  banks  into  American  securities. 


Semi-Centennial  of  the  British  Institution 
of  Electrical  Engineers 

FIFTY  years  ago,  on  May  18,  1871,  the  Society  of 
Telegraph  Engineers  was  founded  in  London  by  a 
small  body  of  military  oflficers,  scientists  and  electri- 
cians. This  body  has  expanded  into  the  Institution  of 
Electrical  Engineers,  which  has  today  nearly  ten  thou- 
sand members.  Appropriate  celebration  of  the  society's 
"jubilee"  is  made  in  the  columns  of  the  London  Elec- 
trician of  May  13.  Only  two  of  the  original  sixty-six 
members  are  still  living — Col.  E.  D.  Malcolm  and  Sir 
Herbert  Jekyll.  Each  of  these  pioneers  contributes  a 
few  reminiscences  of  the  early  days,  and  the  develop- 
ment of  the  society  is  discussed  by  President  L.  B. 
Atkinson  and  J.  E.  Kingsbury. 

The  broadening  interests  of  the  early  society  are 
sufficiently  indicated  in  its  changes  of  name.  In  De- 
cember, 1880,  the  title  was  amended  by  the  addition  of 
the  words  "and  of  Electricians."  In  1889  the  present 
title  was  adopted.  It  was  early  recognized  that  the 
society  had  been  founded  to  promote  electrical  .science 
in  all  its  branches.  Later  it  developed  from  a  body  with 
a  purely  scientific  objective  into  what,  as  expressed  by 
the  Electrician,  it  now  is — -"the  representative  body  of 
a  great  industry  anxious  to  put  forward  its  opinions  on 
and  be  consulted  about  everything  which  affects  electri- 
cal interests." 

Amendments  to  Water-Power  Regulations 
Not  Acted  On 

THE  proposed  amendments  to  the  administrative 
regulations  promulgated  in  connection  with  the 
water-power  act  were  not  considered  at  the  meeting  of 
the  Federal  Power  Commission  held  May  20.  Secretary 
Fall  could  not  be  present  at  that  meeting,  and  it  is 
desired  to  have  all  of  the  members  of  the  commission 
present  when  these  amendments  are  discussed.  Begin- 
ning with  June,  the  commission  will  meet  regularly  on 
the  first  and  third  Mondays  of  each  month. 

With  the  idea  of  conserving  the  time  of  the  three 
secretaries  it  has  been  decided  that  in  the  future  hear- 
ings will  be  held  in  the  first  instance  by  the  executive 
secretary,  who  will  render  a  preliminary  decision.  Ap- 
peal may  be  taken  to  the  commission;  otherwise  the 
preliminary  decision  will  be  presented  to  the  commis- 
sion for  approval. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest. 


Railway   Electrification   in   Germany. 

—  A  European  correspondent  of  the 
Electrical  World  writes  that  the  Min- 
istry of  Communications  has  just  made 
the  first  appropriation  of  40,000,000 
marks  for  the  electrification  of  the 
lailway  line  from  Munich  to  Regens- 
burg-,  one  of  the  principal  lines  in 
Bavaria. 

Growth  of  Utilities  Mutual  Insurance 
Company. — The  seventh  annual  report 
of  the  Utilities  Mutual  Insurance  Com- 
pany shows  a  growth  in  earned  premi- 
ums for  1920  over  1919  of  $211,700,  the 
total  amount  for  1920  being  $704,700. 
Since  the  organization  of  the  company 
the  earned  premiums  have  amounted  to 
$2,190,200  and  the  dividends  paid  to 
$485,000.  Assets  as  of  Dec.  31,  1920, 
are  placed  at  $1,047,400,  against  liabil- 
ities of  $632,800. 

Hydro-Electric  City  in  Ontario  Gets 
Clear  of  Debt  to  Commission. — Guelph, 
a  place  of  15,000  population,  is  the  first 
of  the  twelve  cities  which  originally 
went  into  the  Hydro-Electric  Power 
Commission  enterprise  of  Ontario  to 
get  clear  of  debt  to  the  commission,  and 
it  is  now  turning  its  attention  to  the 
improvement  of  the  city  lighting  sys- 
tem. The  total  cost  of  the  plant  in 
Guelph  was  $269,533,  while  the  total 
surplus  and  depreciation  reserve 
amounts  to  $210,945,  and  the  sinking 
fund  and  debentures  paid  to  $62,610. 

Taxing  Electric  Lighting. — According 
to  our  Japanese  contemporary  Denki- 
notomo,  a  search  for  new  sources  of 
revenue  has  led  the  local  government 
of  Tokushima  Province  to  seek  to  im- 
pose a  tax  on  electric  lighting  graded 
according  to  the  candlepower  of  the 
lamps  in  use.  The  permission  of  the 
central  government  is,  however,  neces- 
sary before  such  a  tax  can  be  enforced, 
and  the  electrical  industrial  societies  of 
Japan  have  protested  vigorously  and 
hope  to  prevail  on  the  central  govern- 
ment to  withhold  consent  to  the  plan. 

Prone  Pressure  Saves  Another  Life. 
— Irving  Staples,  a  foreman  employed 
by  the  Central  Maine  Power  Company, 
a  short  time  ago,  while  "shooting  trou- 
ble" on  the  company's  high-tension  sys- 
tem and  attempting  to  use  a  portable 
telephone  set,  short-circuited  the  line 
and  fell  back  with  jaws  set  and 
blackened  face,  apparently  dead.  Line- 
men Butler  and  Linnell  thought  he  was, 
but  nevertheless  started  in  with  the 
prone-pressure  treatment  and  after 
twenty  minutes'  work  were  rewarded 
by  noticing  a  faint  trace  of  breathing. 
When  a  physician  arrived  Staples  was 
sitting  up  not  greatly  the  worse  for 


his  narrow  escape,  which  would  have 
been  impossible  save  for  the  company's 
instruction  of  its  employees  in  life- 
saving  methods. 

Voluntary  Rate  Reduction  in  Missouri. 
—The  Caruthersville  &  Kennett  Elec- 
tric Light  &  Power  Company  bears  the 
distinction  of  being  the  first  to  ask  the 
Missouri  Public  Service  Commission  to 
reduce  its  charges,  the  receivers  of  the 
company,  J.  S.  Wahl  and  W.  R.  Shelton, 
Jr.,  having  asked  for  a  reduction  of  5 
per  cent  in  present  lighting  rates.  The 
company  voluntarily  went  into  the 
hands  of  receivers  last  October,  not 
being  able  to  pay  interest  on  its  bonds. 
In  December,  1920,  the  commission  in- 
creased the  rates  of  the  company  25 
per  cent,  and  the  receivers  now  ask  that 
this  rate  be  reduced  for  the  six  months 
beginning   June   1. 

Industrial  Teachers'  Scholarships  in 
New  York. — The  University  of  the 
State  of  New  York  is  offering  twenty- 
five  scholarships  to  qualified  industrially 
and  technically  trained  persons  who  de- 
sire to  prepare  themselves  for  teach- 
ing. Persons  selected  to  hold  these 
scholarships  who  satisfactorily  com- 
plete the  prescribed  one-year  resident 
training  course  are  licensed  for  life  to 
teach  their  specific  occupations  in  the 
vocational  schools  of  the  state.  The 
salaries  paid  vocational  teachers  now 
range  from  $1,800  to  $3,500  per  annum. 
Detailed  information  can  be  had  from 
the  director  of  vocational  and  exten- 
sion education,  State  Department  of 
Education,  Albany,   N.   Y. 

California  Railroad  Commission  Seeks 
Information  on  Price  of  Crude  Oil. — 
Press  reports  of  a  reduction  in  the  price 
of  crude  oil,  in  contradiction  to  the  ex- 
pressed opinion  of  a  Standard  Oil  repre- 
sentative testifying  recently  before  the 
California  Railroad  Commission,  have 
led  the  body  named  to  address  to  the 
Standard  Oil  Company  and  three  other 
k'.rge  oil  companies  of  the  state  a  re- 
quest for  prompt  information  on  present 
and  possible  future  reductions  in  the 
price  of  the  product  in  question.  This 
information,  the  commission  says,  is  of 
sjiecial  importance  in  view  of  the  fact 
that  there  are  pending  before  it  a  num- 
ber of  rate  proceedings  affecting  elec- 
tric and  gas  utilities  in  which  the  price 
of  oil  has  a  material  bearing. 

Coast  Guard  Cutters  to  Have  Electric 
Drive. — The  first  of  four  electrically 
propelled  cutters  that  are  being  built 
for  the  United  States  Coast  Guard  Ser- 
vice was  launched  a  few  weeks  ago  at 
Oakland,  Cal.  It  measures  240  ft.  in 
length  by  39  ft.  in  width  and  25i  ft. 
in  depth  and  has  a  displacement  of 
1,600  tons.  The  boat  has  been  named  the 
Tampa  after  the  Coast  Guard  cutter 
that  was  taken  from  the  Florida  station 
in  the  war  to  convoy  American  trans- 
ports and  was  sunk  in  Bristol  Channel 
m  September;  1918,  presumably  by  an 
enemy  submarine,  every  man  on  board 
being  lost.  One  of  the  advantages  of 
the  new  drive  is  that  the  cutters  so 
equipped  will  be  much  easier  to  con- 
trol and  can  be  reversed  in  much  quicker 
time  than  the  old  type. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the   first 

issue  of  each  month. 


Association  of  Municipal  Electrical 
Utilities  of  Ontario. — The  semi-annual 
convention  of  this  association  will  be 
held  at  the  Clifton  House,  Niagara 
Falls,  Ontario,  assembling  on  Thursday, 
June  23. 

Outing  of  Philadelphia  Section,  A.  I. 
and  S.  E.  E. — Ne.xt  Saturday,  June  4, 
the  Philadelphia  Section  of  the  Associa- 
tion of  Iron  and  Steel  Electrical  En- 
gineers will  hold  its  annual  outing  at 
Valley  Forge,  Pa. 

British  Electrical  Engineers  to  Have 
New  President. — The  council  of  the 
Institution  of  Electrical  Engineers  has 
selected  John  Somerville  Highfeld,  a 
consulting  engineer  of  London,  for  the 
presidency  of  that  body,  which  becomes 
vacant  on  Sept.  30,  in  succession  to 
Llewellyn  B.  Atkinson. 

Japanese  Society  Elections. — Japan 
has  an  Institute  of  Electrical  Engineers 
and  also  a  Society  of  Illuminating  Engi- 
neers among  her  engineering  associa  • 
tions.  Of  the  former  Dr.  Ho  Ito,  pro- 
fessor of  electrical  engineering  in  the 
Imperial  University  of  Tokyo,  has 
recently  been  elected  president,  while 
Dr.  E.  Aoyagi,  professor  of  electrical 
engineering  at  the  Kyoto  Imperial  Uni- 
versity, has  been  elected  as  head  of  the 
illuminating  engineers. 


Coming     Meetings     of     Electrical     and 
Other  Technical   Societies 

N.  E.  L.  A.  Annual  Convention — Chicago, 
May  31-June  3.  (For  program  see 
issue  of  May  7,  page  1065.) 

N.  E.  L.  A.,  Pacific  Coast  Division — Del 
Monle.  Cal..  June  7-9.  (For  program 
see  issue  of  Jan.  29,  page  278.) 

N.     E.     L,.     A.,     North     Central     Division — 

Duluth,  Minn..  June  11-16. 
National    Fire    Protection    Association — San 

Francisco.  June  14-16. 

Northwest  Electric  Liglit  and  Power  Asso- 
ciation— Portland,  Ore.,  June  15-18. 
(For  program  see  issue  of  May  21. 
page   IISO.) 

Tri-State  Water  and  Light  Association — 
Asheville,  N.  C.  June  15-16. 

Canadian  Electrical  Association — Quebec, 
June  15-17. 

.\merican  Society  for  Testing  Materials — 
Asbury  Park,  N.  J.,  June  15-18. 

California  State  Association  of  Electrical 
Contractors  and  Dealers — Santa  Cruz, 
June  16-18. 

A.  I.  E.  E.  Annual  Convention — Salt  Lakje 
Citv.  June  20-25.  (For  program  see 
issue  of  .\pril    3ii.   page    1009.) 

National  District  Heating  .Association  — 
Cedar  Point,  Ohio,  June  22-24.  (For 
program  see  issue  of  May  7,  pa^e 
1069.) 

N.  B.  L.  A..  Iowa  Section — Lake  Okoboji, 
June  22-24. 

A.ssociation  of  Municipal  Electrical  Utili- 
ties of  Ontario — Niagara  Falls,  Onta- 
rio, June   23-25. 

Associated  Manufacturers  of  Electrical  Supi 
plies — New  London.   Conn..  June  27-30.. 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


City  May  Sue  for  Benefit  of  Its  In- 
habitants.— In  City  of  Sasrinaw  vs.  Con- 
sumers' Power  Company  the  Supreme 
Court  of  Michigan  affirmed  the  right  of 
a  city,  as  representative  of  its  inhab- 
itants, to  sue  aa  electric  utility  to  com- 
pel specific  performance  of  its  con- 
tract, in  order  that  a  multiplicity  of 
suits  may  be  avoided.     182  N.  W.  146.)* 

Rights  of  Courts  and  Commission  in 
Michigan. — The  Public  Utilities  Com- 
mission law  of  Michigan  did  not,  the 
Supreme  Court  of  that  state  has  held, 
in  City  of  Saginaw  vs.  Consumers' 
Power  Company,  deprive  the  courts  of 
the  jurisdiction  of  a  controversy  pre- 
sented by  bill  by  a  city  in  behalf  of 
itself  and  its  inhabitants  to  enforce 
specifically  a  contract  of  a  utility  to 
furnish  electricity  at  certain  rates, 
there  being  no  question  of  adequate 
service  involved  and  no  previous  ac- 
quisition by  the  commission  of  juris- 
diction over  the  matter.  4  (182  N.  W. 
146.) 

Service  Charge  Permitted  for  Gas 
but  Denied  for  Electricity. — In  passing 
upon  a  motion  for  an  injunction  sought 
by  the  Meridian  (Miss.)  Light  &  Rail- 
way Company  against  the  city  of  Me- 
ridian to  prevent  the  enforcement  of 
domestic  rates  fixed  by  the  city,  the 
United  States  District  Court  sustained 
the  company  in  regard  to  a  service 
charge  of  75  cents  a  month  for  gas 
which  it  desired  to  collect  but  refused 
to  permit  a  service  charge  for  electric 
lighting.  The  court,  however,  decided 
against  the  city  in  the  matter  of  rates 
for  electric  power,  holding  that  the  city 
was  without  legislative  authority  to 
prescribe  a  tariff  of  rates  for  motor 
service. 

Contributory  Negligence  for  Court 
When  Fadts  Are  "Undisputed. — Ordi- 
narily the  question  of  contributory  negli- 
gence is  one  to  be  submitted  to  the  jury 
under  appropriate  instructions,  but 
where  the  facts  are  uncontroverted  and 
there  is  no  room  for  reasonable  differ- 
ence of  opinion  the  court  is  under  duty 
to  determine  the  question  as  a  matter 
of  law  and  instruct  accordingly.  So 
declaring,  the  Court  of  Appeals  of  Ken- 
tucky reversed  a  verdict  for  the  plain- 
tiff in  Winfrey  vs.  City  of  Owensboro 
and  Owensboro  City  Railway  Company 
and  ordered  new  trials.  This  was  a 
peculiar .  accident  case  in  which  wind 
had  blown  down  electric  transmission 
.wires  across  the  road.  ■  Passing  drivers 
t 

^•Thc  left-hand  numbers  refer  to  the  vol- 
ume and  the  rigrht-hand  numbers  to  the 
page  of  the  Nationjil   Reporter  System. 


shoveled  dirt  over  the  wires  and  at- 
tempted to  cross,  the  wagon  wheels 
sank  through  to  the  wires,  the  horses 
were  shocked,  and  in  attempting  to  un- 
harness them  the  plaintiff's  husband 
was  killed.  The  contributory  negligence 
of  the  victim,  a  man  fully  aware  of  the 
danger  from  escaping  electricity,  was 
held  by  the  superior  court  to  be  mani- 
fest.    "(221   S.  W.  135.) 

Company  Not  Liable  for  Death  of 
Boy  Who  Climbed  Tower  and  Grasped 
Wire. — Damages  were  awarded  by  a 
jury  in  a  circuit  court  to  the  father  of 
a  boy  killed  by  electric  shock  and  burns 
received  when  he  climbed  a  tower  to 
a  height  of  35  ft.  and  grasped  a  wire 
passing  within  12  in.  or  15  in.  of  this 
tower  (Bonniwell  vs.  Milwaukee  Light, 
Heat  &  Traction  Company).  The  Su- 
preme Court  of  Wisconsin  has  reversed 
the  verdict,  disregarding  the  alleged 
grounds  of  negligence  on  the  part  of 
the  company  based  on  the  statement 
that  although  it  had  allowed  boys  to 
play  around  and  climb  upon  the  base 
of  the  tower  it  had  not  so  installed  and 
protected  its  lines  as  to  make  it  im- 
possible for  a  venturesome  boy  to  meet 
injury  from  its  high-tension  wires.  The 
boy,  the  Supreme  Court  held,  was  a 
trespasser  when  he  climbed  the  tower 
whether  or  not  he  was  a  licensee  while 
playing  at  its  foot,  and  the  company, 
which  had  placed  conspicuous  signs  of 
warning  on  its  towers,  had  not  failed 
in  precautionary  measures.  (182  N.  W. 
468.) 

Validity  of  Franchise  Contracts. — The 

following  statement  of  fundamental 
principles  underlying  franchise  con- 
tracts was  laid  down  by  the  United 
States  District  Court  for  the  Western 
Division  of  Pennsylvania  in  American 
Brake  Shoe  &  Foundry  Company  vs. 
Pittsburgh  Railways  Company,  a  suit 
involving  franchises  granted  to  the 
railway  company  by  the  city  of  Mc- 
Keesport:  "The  public  has  an  interest 
in  every  contract  entered  into  by  a  pub- 
lic service  corporation,  whether  it  be  a 
contract  by  writing  and  signed  by  both 
parties  thereto  or  a  contract  arising  by 
reason  of  the  passing  of  a  municipal 
ordinance  and  its  acceptance  by  the  pub- 
lic service  corporation  intended  to  be 
affected  thereby.  Such  contracts,  be- 
cause of  the  interest  of  the  public  there- 
in, are  not  to  be  classed  with  those  per- 
sonal and  private  contracts  the  impair- 
ment, of  which  is  forbidden  by  consti- 
tutional provisions.  The  public  service 
corporation  cannot  charge  undue  and 
excessive  rates,  for  such  conduct  would 
be  oppressive  to  the  public.  On  the  other 
hand,  the  public  cannot  continue  to  use 
the  instrumentalities  of  the  private  cor- 
poration without  permitting  to  the  own- 
ers thereof  a  fair  return  upon  a  fair 
value  of  such  property  (not  dividends 
upon  inflated  capital  or  interest  upon 
excessive  bonded  indebtedness),  for  such 
refusal  would  amount  to  confiscation. 
To  avoid  oppression  on  the  one  hand  and 
confiscation  on  the  other  should  be  the 
mutual  desire  of  the  parties  interested 
in  such  franchise  contracts."  ^270  Fed. 
812.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Rural  Rates  in  Illinois. — The  Illinois 
Public  Utilities  Commission  has  denied 
an  application  from  the  Spring  Valley 
Utilities  Company  to  place  in  effect  re- 
vised regulations  governing  its  rural 
electric  service.  Although  admitting 
that  the  proposed  charges  appear  just 
and  reasonable,  the  commission  was 
obliged  to  reject  them  because  they  did 
not  conform  to  its  uniform  schedule  of 
rural  rates,  to  which,  it  holds,  close 
adherence  must  be  imposed. 

Line    Extensions    in    New    York. — In 

ordering  the  People's  Gas  &  Electric 
Company  of  Oswego  to  extend  its  lines 
a  distance  of  about  one  mile  to  serve 
outlying  customers  provided  that  a  cer- 
tain number  of  signed  applications  for 
service  from  such  connections  are  filed 
the  New  York  Public  Service  Commis- 
sion for  the  Second  District  said,  allud- 
ing to  principles  established  by  the 
United  States  Supreme  Court:  "This 
company  is  in  a  prosperous  condition, 
and  there  is  no  claim  that  suffering  a 
small  loss  on  the  proposed  extension 
would  render  its  business  as  a  whole 
unprofitable.  While  this  company  holds 
its  franchise  it  is  fair  to  presume  no 
other  company  could  procure  one  to 
operate  in  this  territory.  The  appli- 
csnts  can  get  no  electricity  unless  they 
are  supplied  by  this  company.  It  is 
the  duty  of  the  company  to  supply  their 
needs,  if  practicable.  The  cost  of  the 
extension  is  not  the  only  matter  for 
consideration." 

"Going -Concern  Value." — In  passing 
on  an  application  for  an  increase  in 
natural-gas  rates,  the  Montana  Public 
Service  Commission  took  occasion  to 
reiterate  its  previously  stated  view  of 
"going-concern  value"  as  follows: 
"There  can  be  no  question  of  our  duty 
to  make  an  allowance  for  'going-con- 
cern value'  in  a  rate  case  involving  an 
established  utility,  and  here  we  must 
be  careful  to  determine  what  going 
concern  value  is:  'The  value  which  in- 
heres in  a  plant  where  its  business  is 
established,  as  distinguished  from  one 
v/hich  has  yet  to  establish  its  business.* 
The  test  is  whether  the  bare  bones  are 
assembled  in  place,  connected  to  func- 
tion, and  under  human  management,  in 
motion  rendering  service  to  a  dependent 
clientele.  Neither  the  absence  of  good 
will  nor  of  remunerative  returns  neces- 
sarily disparages  the  reality  of  'going- 
concern  value.'  Consumers  may  be  posi- 
tively hostile  to  the  plant,  which  may 
just  be  able  to  meet  operating  expenses, 
and  yet  the  plant  possesses  'going  con- 
cern value'  because  its  business  is  estab- 
lished." 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Samuel  Insull,  president  of  the  Com- 
monwealth Edison  Company  and  chair- 
man of  the  board  of  directors  of  the 
People's  Gas  Light  &  Coke  Company, 
was  bom  in  London,  England,  on  Nov. 
11,  1859.  He  was  educated  in  private 
schools  at  London,  Reading  and  Oxford, 
England,  and  came  to  America  in  1881. 
Mr.  Insull  began  his  business  career 
as  private  secretary  to  Col.  George  E. 
Gouraud  in  London  from  January,  1879, 
to  February,  1881.  Colonel  Gouraud 
was  Thomas  A.  Edison's  representative 
in  London  in  connection  with  telephone 
and  other  matters.  During  the  time  of 
Mr.  InsuU's  connection  with  Colonel 
Gouraud  the  Edison  Telephone  Com- 
pany oi  London  was  organized.  In 
March,  1881,  Mr.  Insull  came  to  the 
United  States  to  act  as  private  secre- 
tary to  Mr.  Edison,  the  arrangements 
under  which  he  obtained  this  connection 
having  been  made  through  Edward  H. 
Johnson,  whose  acquaintance  he  had 
made  in  London.  Mr.  Edison  and  the 
Edison  Electric  Light  Company  estab- 
lished headquarters  at  65  Fifth  Avenue, 
New  York,  and  started  the  commercial 
development  of  the  Edison  central-sta- 
tion light  and  power  system  in  Febru- 
ary, 1881.  Mr.  InsuU's  first  duties  as 
Mr.  Edison's  private  secretary  were  to 
assist  him  in  the  establishment  of  the 
various  manufacturing  concerns  which 
were  founded  in  connection  with  the 
commercial  development  of  the  electric 
lighting  system.  These  establishments 
were  the  Electric  Tube  Company,  the 
Edison  Lamp  Company  and  the  Edison 
Machine  Works.  Mr.  InsuU's  duty,  be- 
sides having  general  charge  of  Mr. 
Edison's  other  business  affairs,  was  to 
take  care  of  the  financing  of  the  three 
establishments  in  question  and  to  advise 
and  assist  in  the  financing  of  Bergmann 
&  Company,  in  which  Mr.  Edison  had 
also  acquired  an  interest.  In  1887  the 
Edison  Machine  Works,  which  had  been 
established  on  the  East  Side  of  New 
York  in  1881  and  which  had  ultimately 
absorbed  the  Electric  Tube  Company — 
established  in  1881  at  65  Washington 
Street  and  later  on  having  a  shop  in 
Brooklyn — were  moved  to  Schenectady, 
N.  Y.  At  this  time  Charles  Batchelor 
was  general  manager  of  the  Edison 
Machine  Works,  Mr.  Insull  was  secre- 
tai-y  and  treasurer  and  John  Kruesi  was 
assistant   general   manager. 

Mr.  Insull  took  up  his  residence  in 
Schenectt.dy  in  1887  and  assumed,  at 
Mr.  Edison's  request,  the  general  man- 
agement of  the  Schenectady  works  with 
Mr.  Kruesi  as  his  assistant,  Mr. 
Batchelor  confining  himself  mainly  to 
work  at  Orange,  N.  J.,  in  Mr.  Edison's 
laboratory.    The  development  and  man- 


agement of  the  Schenectady  works  were 
under  Mr.  InsuU's  charge  from  their 
establishment  at  Schenectady  in  1887 
until  1892.  He  continued  as  general 
manager  until  1889,  when  with  the  Edi- 
son Light  Company  the  vai-ious  Edison 
manufacturing  concerns  were  consoli- 
dated into  the  Edison  General  Electric 
Company,  of  which  he  was  second  vice- 
president  in  charge  of  the  manufactur- 
ing and  selling  departments  until  1892. 
At  that  time  another  consolidation,  with 
the  Thomson-Houston  Company,  re- 
sulted in  the  organization  of  the  Gen- 
eral Electric  Company.  Mr.  Insull  con- 
tinued as  second  vice-president  of  this 
new  company  until  June,  1892,  when  he 
resigned. 

Mr.  Insull  then  became  president  of 
the  Chicago  Edison  Company  and  of  the 
Commonwealth  Electric  Company,  1892- 
1907,  and  later  of  the  Commonwealth 
Edison  Company,  after  the  consolida- 
tion in  1907.  He  is  in  addition  chair- 
man and  president  of  the  People's  Gas 
Light  &  Coke  Company  of  Chicago, 
president  Public  Service  Company  of 
Northern  Illinois,  president  Middle 
West  Utilities  Company,  chairman  ex- 
ecutive committee  Chicago  Elevated 
Raihvays,  chairman  board  of  directors 
Chicago,  North  Shore  &  Milwaukee 
Railroad  and  Chicago  &  Interurban 
Traction  Company,  member  of  com- 
mittee Chicago  and  City  Connecting 
Railways  Collateral  Tx-ust,  and  chair- 
man board  of  directors  Northwestern 
Elevated  Railroad  Company,  South  Side 
Elevated  Railroad  and  Metropolitan 
Elevated  Railroad  Company  of  Chicago. 
These  various  companies  have  a  gross 
business  of  more  than  $100,000,000  per 
annum  and  have  securities  outstanding 
of  about  $470,000,000. 

Union  College  of  Schenectady,  N.  Y., 
on  June  13,  1917,  conferred  upon  Mr. 
Insull  the  degree  of  doctor  of  science 
in  recognition  of  his  achievements  as 
an  organizer  and  administrator. 

During  the  war  Mr.  Insull,  as  chair- 
man of  the  Illinois  State  Council  of  De- 
fense, devoted  his  entire  time  to  the 
war  work  carried  on  in  the  state  as  the 
active  head  of  the  body  named. 

He  is  a  member  of  the  American 
Institute  of  Electrical  Engineers,  of  the 
Institution  of  Electrical  Engineers 
(British)  and  of  numerous  other  tech- 
nical bodies. 

William  T.  MacPherson  has  been  ap- 
pointed chairman  of  the  central  com- 
mittee on  co-operation  maintained  by 
the  Public  Service  Company  of  Nor- 
thern Illinois  to  govern  relations  be- 
tween company  and  employees.  Mr. 
MacPherson,  who  takes  the  place  of 
J.  L.  Hecht,  recently  elected  assistant 


to  vice-president,  will  be  in  the  general 
office  of  the  company  at  Chicago.  He 
began  his  employment  with  the  North- 
western Gas  Light  &  Coke  Company  in 
1911,  going  into  the  organization  of  the 
Public  Service  company  when  it  took 
over  the  properties  of  the  former  cor- 
poration. On  being  mustered  out  of 
army  service  in  1918  he  was  made 
superintendent  of  District  O  and  held 
that  position  until  recently. 

Owen  D.  Young,  vice-president  of  the 
General  Electric  Company,  was  elected 
a  director  of  the  Merchants'  Association 
of  New  York  City  at  its  annual  meet- 
ing, May  17. 


Obituary 


Col.  Charles  M.  Jarvis,  for  many 
years  one  of  the  outstanding  figures  in 
the  steel-structure  production  industry, 
died  May  21.  He  was  well  kno^vn  in 
the  electrical  field,  particularly  in  the 
nineties,  when  as  president  and  chief 
engineer  of  the  Berlin  Iron  Bridge  Com- 
pany he  designed  and  built  numerous 
steel  structures  for  electrical  generat- 
ing and  manufacturing  plants.  Later 
he  organized  the  American  Bridge  Com- 
pany as  a  subsidiary  of  the  United 
States  Steel  Corporation.  This  organ- 
ization also  does  extensive  work  in  the 
electrical  field  in  building  construction 
and  transmission-line  tower  fabrication. 

Col.  J.  F.  Strickland,  a  well-known 
pioneer  in  the  development  of  electric 
light,  power  and  railway  service  in 
Texas,  died  in  Dallas  on  May  21. 
Mr.  Strickland  was  bom  near  Gadsden, 
Ala.,  Dec.  9,  1860.  He  moved  to  Texas 
in  1878  and  had  been  closely  associated 
with  public  utilities  since  1897.  At  that 
time  he  was  engaged  to  manage  an  elec- 
tric light  business  at  Waxahachie,  Tex., 
and  to  operate  a  mule-drawn  street-car 
line.  In  1906  he  organized  the  Texas 
Traction  Company,  which  built  an  inter- 
urban line  between  Dallas  and  Den- 
nison.  In  1912  he  organized  the  South- 
ern Traction  Company,  which  built  lines 
between  Dallas  and  Waco  and  between 
Dallas  and  Corsicana.  These  two  com- 
panies were  merged  in  1917  under  the 
name  of  the  Texas  Electric  Railway, 
whose  lines  totaled  215  miles  in  length. 
In  1912  Colonel  Strickland  was  the  head 
of  a  syndicate  which  controlled  ths 
electric  light  properties  in  Waco.  Cle- 
burne, Hillsboro,  Waxahachie,  Sherman 
and  Bonham.  These  properties  he  sold 
to  a  new  company,  knovni  as  the  Texas 
Power  &  Light  Company,  which  now 
serves  ninety-four  communities.  At 
the  time  of  his  death  Colonel  Strickland 
was  president  of  the  Texas  Power  & 
Light  Company,  Da'las  Power  &  Light 
Company,  Dallas  Railway  Company, 
Texas  Electric  Railway  and  also  Dallas 
Securities  and  Union  Trust  companies. 
He  was  one  of  the  organizers  of  the 
Southwestern  Electrical  &  Gas  Associa- 
tion and  had  been  prominent  in  all  elec- 
trical affairs  of  the  Southwest,  includ- 
ing the  Jovian  Order,  with  which  he 
was  early  identified. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Returning  INIarket  in  Air-Circuit- 
Breaker  Field 

ALTHOUGH  the  market  for  air-break  circuit  breakers 
J\.  can  be  characterized  as  only  fair,  nevertheless  reports 
from  manufacturers  indicate  a  real  upward  trend  in  busi- 
ness. In  general  March  has  been  better  than  February 
and  April  better  than  March,  while  May  has  started  out 
at  a  still  better  rate  than  April.  Much  of  this  business, 
however,  has  resulted  from  intensive  sales  efforts  and  has 
not  come  by  any  waiting  policy.  The  market  presents  a 
spotty  tone  at  times  rather  than  an  even  flow  of  business. 
But  the  total  adds  up  fairly  well,  and  it  is  felt  that  by  the 
late  summer  or  fall  this  business  will  have  picked  up 
considerably. 

A  feature  of  the  ordering  is  the  quick  shipments  that  are 
so  often  required.  Apparently  customers  have  waited  till 
the  last  moment  to  order,  and  generally  they  have  been 
accommodated.  Shipments  from  factory  stock  are  com- 
monly made,  and  up  to  two  weeks  is  about  as  long  as  is 
necessary  to  fill  a  bill.  Whole  panels  using  air-break  equip- 
ment seldom  take  more  than  three  weeks  now.  Much  of 
this  air-break  equipment  can  be  stocked  and  most  manu- 
facturers are  working  toward  this  end. 

Industrial  plant  buying  is  very  quiet.  Utilities  are  pro- 
viding considerable  activity,  and  the  same  can  be  said  for 
hotels,  apartment  houses,  etc.,  for  use  on  either  street 
service  or  isolated  plant  lines.  For  the  large  station  boards 
there  is  little  market  at  present.  Electric  railway  buying, 
both  for  station  and  for  substation  boards,  is  reported 
extremely  dull. 

Factory  operation  is  well  below  capacity,  probably  50 
per  cent,  and  overhead  and  labor  charges  are  still  heavy 
under  these  conditions.  Raw-material  prices  are  down  con- 
siderably, it  is  true,  but  with  labor  entering  into  the  breaker 
cost  so  materially  certain  producers  have  made  no  change 
in  prices.  On  the  other  hand,  there  have  this  year  been 
recessions  from  the  peak  of  from  10  per  cent  to  25  per  cent 
by  certain  manufacturers. 


Noticeable  Pick-up  in  House  Meter 
Business 

CONSIDERABLE  activity  is  reported  in  sales  of  integrat- 
ing watt-hour  meters  for  residential  use.  For  the  time 
being  industrial  concerns  are  making  few  extensions  and 
sales  of  power  meters  are  very  quiet.  One  of  the  more 
active  sources  is  shown  to  be  among  summer-resort  cus- 
tomers because  central  stations  have  made  it  a  practice  in 
several  communities  to  remove  meters  from  summer  places 
after  these  have  been  closed  for  the  winter  and  use  them 
in  needed  locations  on  their  lines.  These  meters  have  filled 
a  temporary  demand  and  new  ones  are  now  being  bought 
to  supply  the  summer  demand  again.  Subui-ban  wiring  of 
old  houses  also  is  enlarging  the  meter  demand. 

Central-station  companies  in  general  througout  the  coun- 
try are  buying  only  as  needed,  but  several  of  the  larger  ones 
have  begun  to  look  forward  a  bit  and  have  placed  orders 
which  will  form  the  basis  of  a  fair  stock.  This  is  rather  more 
noticeable  in  the  eastern  and  central  belts  of  the  country, 
where  the  demand  is  such  as  to  provide  a  really  fair  meter 
business. 

Meter  manufacturers  are  not  working  to  their  full  capac- 
ity but  are  operating  suflnciently  to  supply  present  demand 
and  at  the  same  time  lay  aside  stocks  in  large  enough  quan- 


tity to  enable  them  to  fill  orders  from  stock  and  still  not 
hi've  these  stocks  topheavy.  The  gradual  working  up  to 
this  condition  and  the  holding  of  a  constant  level  is  the 
manufacturers'  aim.  Factory  stocks  now  are  not  such  in 
every  case  that  they  would  be  able  to  satisfy  a  real  sum- 
mer demand  and  a  buying  spurt,  it  is  felt,  would  work 
stocks  down  to  a  low  level. 

According  to  the  permits  for  buildings  filed  during  the 
month  of  April  the  increase  in  building  activity  should  be 
pronounced  in  the  months  to  come.  Compared  with  the 
permits  filed  for  the  first  three  months  of  this  year,  April 
stands  out  well.  It  will  probably  be  midsummer  before 
these  permits  come  through  to  the  electric  wiring  stage, 
but  the  meter  outlook  is  already  better  than  it  was  a  month 
ago  and  it  is  believed  will  become  still  better  as  the  year 
advances. 

Similarity  of  Forms  and  Colors  for 
Jobbers'  Consideration 

Two  of  the  subjects  submitted  for  discussion  at  the  meet- 
ings of  the  Electrical  Supply  Jobbers'  Association, 
which  came  to  a  close  at  Hot  Springs,  Va.,  on  May  27, 
were  the  standardization  of  methods  and  forms  within  the 
jobbing  house  and  the  standardization  of  paper  color  for 
discount  sheets. 

The  committee  on  methods  and  forms,  F.  E.  Stow  chair- 
man, in  its  report  submitted  recommendations  on  the  gen- 
eral methods  to  be  followed  and  forms  to  be  used  in  the 
purchasing,  receiving,  shipping  and  charging  departments 
in  electrical  supply  jobbing  houses.  A  standard  purchase 
form  shown  carried  only  two  requests — that  the  order 
number  be  placed  on  invoices  and  packages  and  that  the 
bill  of  lading  be  inclosed  with  the  invoice.  The  size  of 
sheet,  81  in.  x  11  in.,  and  the  arrangement  of  printing  were 
definitely  recommended. 

For  the  receiving  clerk  a  bound  book  containing  receiv- 
ing forms  printed  in  accordance  with  the  sample  presented 
was  recommended  by  the  committee.  For  shipping  and 
chai-ging  departments  it  was  recommended  that  evei-y  jobber 
establish  and  maintain  a  stock  record  system,  suggestions 
for  which  were  presented. 

To  eliminate  the  confusion  frequently  experienced  with 
the  varieties  of  colors  used  for  discount  sheets  covering 
the  different  classes  of  the  trade  samples  of  two  weights 
of  paper  in  four  colors  were  prepared  for  presentation  at 
the  convention.  The  scheme  would  allot  russet  brown  paper 
for  distributers'  lists,  goldenrod  for  jobbers'  prices,  blue  for 
contractor-dealers'  prices  and  pink  for  consumers. 
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Lower  Prices  Quoted  on  Brass  Rods, 
Sheets  and  Tubes 

REDUCTIONS  in  brass  prices  of  the  order  of  1  cent 
per  pound  were  announced  last  week  in  manufacturing 
circles.  Makers  of  schedule  material  expressed  to  the 
Electrical  World  their  satisfaction  in  this  reduction  upon 
receipt  of  the  new  price  lists.  At  present  business  in  the 
brass  field  as  related  to  electrical  production  is  much  below 
normal,  but  a  leading  producer  of  socket-shell  material  said 
last  week  that  the  May  business  had  been  considerably 
better  than  that  of  April.  The  chief  demand  just  now  is 
for  copper  products.  Competition  for  business  is  very  acute. 
Reductions  in  wages  and  salaries  of  the  order  of  10  per  cent 
have  lately   been   made   in   the   brass   industries,   and   some 
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of   tlie   mills   are   running:   on   half  to   two-thirds   time.     A 
10,006-lb.  order  looks  large  today. 

There  has  been  no  change  in  the  price  of  copper  products 
since  April  18,  according  to  a  representative  manufactur- 
ing establishment.  The  new  base  prices  for  brass  in  quan- 
tity lots  as  issued  by  a  leading  house  are  as  follows:  Sheet 
metal,  high  brass,  161  cents  per  pound;  low  brass,  171 
cents.  Wii'e,  high  brass,  173  cents;  low  brass,  183  cents. 
Rods,  high  brass,  14i  cents;  low  brass,  ISiJ  cents.  Brazed 
tubes,  brass  27J  cents.  Seamless  tubes,  high  brass,  20 
cents;  low  brass,  21i  cents;  copper,  22  cents;  copper  sheets, 
20.60  to  20.75  cents;  copper  bottoms,  28  to  28.25  cents; 
copper  rods,  round,  19.25  cents. 


Swiss  Electrical  Manufacturers'  High 
Production  Costs 

THE  Swiss  electrical  industry,  which  has  always  been 
dependent  upon  exportation,  is  finding  itself  in  a  very 
critical  position,  according  to  the  Electrical  World's 
correspondent  in  Switzerland.  This  statement  applies 
especially  to  the  large  plants  turning  out  all  kinds  of 
electric  machinery.  In  order  to  be  able  to  compete  with 
foreign  manufacturers  it  will  be  necessary  to  reduce  the 
cost  of  production  as  well  as  the  wages  of  the  workmen. 
As  to  the  latter  a  comparison  was  recently  published  by  the 
Association  of  Swiss  Machinery  Manufacturers  showing 
the  average  wages  per  hour  of  adult  workmen  in  the 
machinery  and  metal  industries  at  the  end  of  1920  as 
follows : 


Home  Currpncy  Swis"?  Currency 

Germany 6-  00  to  6  50  marks  5*^-63    oentimep 

Austria 35   00  (-rowris  6 1     opntimea 

Italy 2   40  lire  58    centimea 

France 2. 15  to  2  80  francs  88-1 15  centimes 

Belgium -  . 2. 30  francs  ^9  centimes 

Switzerland 1 .  76  francs  176  centimes 


Prom  these  figures  it  will  be  seen  that  wages  in 
Switzerland  are  considerably  higher  than  in  any  of  the 
competing  countries.  Furthermore,  Svritzerland  has  to 
import  most  of  the  raw  material  used  in  her  electrical 
industries,  and  only  a  reduction  in  the  cost  of  production 
as  well  as  a  reduction  in  wages  will  enable  the  Svsriss  plants 
to  compete  successfully  in  foreign  markets. 


Schedule  Material  Makers  More  Than 
Holding  Their  Own 

MANUFACTURERS  of  schedule  material,  while  operat- 
ing considerably  below  their  plant  capacity  and  on 
shortened  weekly  time,  spoke,  when  visited  by  a  represent- 
ative of  the  Electrical  World  last  week,  of  a  real  im- 
provement in  business  conditions.  There  is  a  feeling  abroad 
in  the  trade  that  the  low  point  of  the  depression  is  now 
well  astern.  In  one  i-epresentative  establishment,  for 
example,  actual  orders  received  during  the  first  fifteen  days 
of  May  correspond  to  an  index  number  of  100.  The  corre- 
sponding orders  for  the  first  half  of  April  on  this  scale 
were  68,  for  March  90,  for  February  93,  and  for  January 
68.  This  included  both  domestic  and  foreign  business  booked 
during  the  first  fifteen  days  of  the  above  months  and  in- 
dicates a  real  improvement  in  trade.  Another  good-sized 
concern  asserted  that  while  the  plant  is  running  four  days 
a  week  just  now  an  expected  slump  in  orders  during  May 
did  not  materialize.  The  originating  business  does  not 
appear  to  be  confined  to  one  section  of  the  country  but  is 
well  spread  around,  and  in  one  case  at  least  foreign  orders 
are  as  high  as  40  per  cent  of  normal.  In  the  face  of 
the  present  exchange  situation  this  is  considered  a  re- 
markably good  showing. 

During  the  expansion  period  many  manufacturers  by 
vigorous  efforts  accumulated  heavy  stocks  of  raw  material 
purchased  at  high  prices.  A  large  amount  of  this  material 
is  still  on  hand  to  be  worked  up.  This  runs  into  big  figures 
and  in  one  case  easily  approaches  half  a  million  dollars. 
It   has    not    yet   been    possible   for    such    manufacturers   to 


take  active  advantage  of  the  recessions  in  the  prices  of 
copper,  brass  and  other  commodities  entering  into  their 
own  output.  Undoubtedly  as  soon  as  existing  raw  mate- 
rial supplies  in  the  factories  run  low  enough  purchases  of 
the  raw  commodities  at  lowered  rates  will  be  made  on  a 
much  larger  scale.  Just  as  manufacturers  wish  to  liquidate 
these  stocks  before  committing  themselves  to  large  pur- 
chases many  jobbers  desire  to  dispose  of  their  supplies  of 
sockets,  switches,  etc.,  before  placing  large  orders  with 
the  factories. 

The  improvement  in  the  building  trade  in  some  parts  of 
the  country  where  construction  has  been  at  a  standstill  for 
a  considerable  time  is  helping,  even  if  moderately,  to  improve 
conditions  in  the  production  and  sale  of  wiring  devices. 
Some  price  adjustments  have  occurred  and  others  are  natu- 
rally to  be  expected  from  time  to  time,  but  it  is  pointed 
out  that  drastic  cuts  in  one  or  two  lines  by  concerns  of 
small  size  and  very  limited  facilities  by  no  means  prove 
that  prices  can  be  sharply  cut  in  relation  to  the  thousands 
of  items  which  make  up  this  great  class  of  electrical  mate- 
rial. 

Labor  conditions  now  are  much  better  from  the  productive 
standpoint,  although  wages  have  not  been  reduced  much  as 
yet.  Domestic-appliance  fittings  are  moving  reasonably 
well,  and  the  outlook  for  the  conservative  manufacturer  is 
believed  to  be  very  much  better  than  it  was  even  a  few 
weeks  ago. 


The  Metal  Market  Situation 

FURTHER  improvement  is  noted  in  the  copper  market 
and  prices  have  again  stiffened.  The  two  factors  respon- 
sible for  this  are  the  continued  gain  of  the  statistical  posi- 
tion and  strong  export  buying.  Domestic  consumers  have 
been  feeling  out  the  market  but  they  have  not  purchased  to 
any  great  extent.  Total  sales  of  copper  for  export  last  week 
are  estimated  at  about  24,000,000  lb.,  of  which  total  Germany 
and  France  were  large  buyers.  The.export  price  at  present 
is  about  1.3.25  cents  f.a.s.  New  York. 

Producers  have  raised  their  prices  to  13.37J  to  13.50  cents 
delivered  for  prompt.  May  and  early  June  shipment,  but  late 
June  is  held  at  I  cent  advance  over  that  and  July  at  13.75 
cents  delivered.  For  the  entire  third  quarter  from  13.75 
cents  to  14  cents  is  asked,  and  there  seems  to  be  some  specu- 
lative interest  in  August  and  September  deliveries  at  those 
prices.  As  noted  elsewhere  this  week  new  lists  have  been 
issued  reducing  brass  and  bronze  products  about  1  cent 
per  pound. 

Lead  buying  is  very  small  as  demand  has  fallen  away  to 
a  large  extent  following  the  recent  price  increases.  The 
domestic  market  for  zinc  is  inactive,  foreign  buying  is  flat 
and  prices  are  easy.  Tin  shows  no  evidence  of  resumption 
in  demand  either,  and  consumption  in  England  is  almost  at 
a  standstill  by  reason  of  adverse  conditions  such  as  the  coal 
strike. 

The  scrap  metal  market  displays  little  life.  Buying  of 
scrap  copper,  especially  heavy  metals,  is  the  main  feature 
and  prices  there  are  slightly  firmer. 


NEW  YORK  METAL  MARKET  PRICE 

May  17,  1921  May  24,  1921 

Copper                                                                            £       8       d  £      s      d 

London,  standard  spot 74       2      6  74      GO 

Cents  per  Pound  Cents  per  Pound 

PrimeLake 13  00—13.25  13  25 

Electrolytic 13   00  I3.I2',-I3   50 

Casting 12  25  12  62! 

Wircbase ...         14  50—15.00  14.75—15  00 

Lead,  trust  price ...                     5  00  5   00 

Antimony .  .                     5  25  5   25 

Nickel,  Ingot 41   00  41   00 

Sheet  zinc,  f.o.b.  smelter 10  00  10  00 

Zinc,  spot 5  35  5.25 

Tin 33.00  32.25 

Aluminum,  98  to  99  per  cent 28.00  28.00 

OLD  METALS 

Cents  per  Pound  Centa  per  Pound 

Heavy  copper  and  wire 10  25—10  62J  10  50—10  75 

Brass,  heavy 5   25—   5   50  5   25—   5   50 

Brass,  Ught 4  00—  4   12)  4  00—  4  25 

Lead,  heavy 4  25—4  50  4  25—4  40 

Zinc,  old  scrap 2  50—2  75  2  50—2  75 


1272 


ELECTRICAL    WORLD 


Vol.  77,  No.  22 


The  Week 

IN  TRADE 

Prices    When    Quoted    Are    Those    PrevaiUng    at   the 

Opening   of  Business  on   Monday   of   This    Wetk   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


THE  tone  in  the  supply  jobbing  field  is  distinctly  upward, 
coming  from  an  increasing  number  of  orders  and  in- 
quiries that  have  turned  to  orders  rather  than  from  larger 
orders  in  themselves.  New  York,  St.  Louis,  Atlanta  and 
Boston  territories  show  better  return  in  this  respect,  the 
district  outside  of  Chicago  is  active,  while  Chicago  itself 
is  quiet.  The  Northwest  jobbers  too  are  somewhat  better 
off.  The  Intermountain  section  is  quiet,  and  California,  ex- 
cept in  the  south,  is  not  very  active.  Building  labor  diffi- 
culties still  affect  business  in  and  around  San  Francisco 
and  in  Chicago,  but  otherwise  April  activity  showed  a 
favorable  increase  over  the  first  three  months  of  the  year. 
Ability  of  manufacturers  to  make  quick  shipments  on 
supplies  permits  jobbers  to  run  close  to  the  edge  on  their 
stocks,  and  they  are  reordering  only  to  keep  stocks  in  a 
sufficiently  liquid  condition  to  handle  current  trade.  There 
has  been  a  25  per  cent  reduction  in  "Nail-it"  knobs,  and 
locally  wire,  flexible  armored  conductors,  pipe  and  schedule 
material   have  shown   softening   tendencies. 


NEW  YORK 


A  general  improvement  to  trade  last  week  is  indicated 
by  reports  received  from  jobbers,  most  of  whom  notice  a 
slight  but  distinct  increase  in  sales  covering  the  whole 
electrical  supply  line.  Orders  were  not  larger  in  them- 
selves but  were  received  in  greater  number. 

A  25  per  cent  price  decrease  on  "Nail-it"  knobs  has  been 
made.  Prices  on  armored  conductor  are  being  cut  mate- 
rially, also  on  schedule  material.  Conduit  and  rubber- 
covered  wire  quotations  are  soft  too.  Some  activity  in  fan 
buying  is  reported  recently.  Stocks  in  almost  every  line 
are  good,  while  overstocks  are  reported  on  very  few  items, 
chiefly  socket  heating  devices,  some  lines  of  schedule  mate- 
rial and  wire. 

Buying  is  only  for  maintenance,  and  the  trade  seems 
satisfied  that  business  depression  will  last  until  about  Sep- 
tember. There  are  hopeful  signs  in  the  building  industry, 
however.  The  strike  of  12,000  building  trades  workers 
in  Westchester  County  has  been  settled  with  a  cut  in  wages 
of  $1  per  day,  and  the  tie-up  of  the  local  brick  supply 
through  the  strikes  of  the  brick  handlers  and  of  the  barge 
captains  now  seems  to  be  nearing  an  end.  The  value  of 
building  permits  issued  in  New  York  City  during  April 
totaled  about  $30,000,000,  compared  with  a  total  of  $63,- 
000,000  for  the  entire  first  quarter. 

Outlet  Boxes. — The  supply  is  uniformly  good,  but  de- 
mand is  spotty.  In  lots  of  100  the  quoted  discount  on  black 
boxes  ranges  from  45  to  50  per  cent  and  on  galvanized 
from  40  to  45  per  cent. 

Flexible  Armored  Conductor. — The  average  nominal  mar- 
ket for  No.  14,  two-wire,  double-strip,  at  present  is  about 
$55  to  $57  in  1,000-ft.  lots,  but  prices  in  this  territory  are 
being  cut  right  and  left.  Quotations  far  below  the  above 
prices  have  been  reported,  but  it  is  doubtful  if  they  are 
legitimate  offers.     Demand  is  light  and  stocks  are  fair. 

Lock-Nuts,  Washers  and  Bushings. — Although  cable  con- 
rectors  have  dropped  as  reported  last  week,  no  price  change 
has  occurred  on  this  material.  Several  jobbers  are  allow- 
ing 50  to  55  per  cent  discount  in  standard  packages,  but 
others  give  as  high  as  65  to  G8  per  cent  off.  Good  sup- 
plies are  held,  but  demand  is  light. 


Rubber-Covered  Wire. — The  market  is  weak  and  stocks 
are  still  fairly  large.  From  $6.75  to  $7  per  1,000  ft.  is 
quoted  this  week  on  10,000  ft.  of  No.  14  single-braid. 

Heaters. — Some  few  were  sold  early  this  month  during 
the  cold  weather  which  prevailed,  but  the  spring  season  has 
been  a  disappointment  and  supplies  on  hand  now  will  have 
to  be  carried  over.  Stocks  are  spotty.  All  jobbers  exer- 
cised great  caution  in  buying,  and  as  a  result  a  goodly 
number  are  cleaned  out,  while  on  the  other  hand  stocks  up 
to  3,000  are  reported. 

Porcelain. — A  decrease  in  the  price  of  "Nail-it"  knobs,  ef- 
fective May  20,  has  been  announced.  The  cut,  which  is 
made  by  increasing  the  discount  83  points,  amounts  to  about 
25  per  cent.  Tubes  and  cleats  are  not  affected  by  the 
change. 

Schedule  Material. — Considerable  price  cutting  is  being 
done,  but  supplies  are  not  moving.  One  jobber  at  least  is 
overstocked  on  sockets,  but  in  general  it  is  only  on  a  few 
special  items  that  a  surplus  is  carried  because  houses  are 
merely  replenishing  stock  and  no  more. 


CHICAGO 


Another  quiet  week  has  passed  with  the  electrical  in- 
dustry apparently  doing  better  than  most  other  lines.  The 
local  employment  situation  is  no  better. 

Outside  of  Chicago  things  are  gradually  improving,  and 
it  is  only  a  matter  of  time  till  Chicago  trade  is  favorably 
influenced  thereby.  In  the  electrical  jobbing  trade  the  state- 
ment is  frequently  made  that  while  inquiries  are  no  more 
numerous  than  during  March  and  April  more  of  them  are 
being  turned  into  orders  than  before.  Business  is  notably 
better  in  schedule  material  and  in  inside  wire,  and  many 
rewiring  and  alteration  jobs  are  under  way. 

In  certain  places  it  is  felt  that  the  local  construction 
labor  trouble  will  be  settled  before  June  1,  and  if  that  is 
true  an  immense  volume  of  work  will  immediately  proceed. 
In  anticipation  of  such  a  conclusion  to  the  negotiations  now 
being  carried  out  dealers  are  building  up  stocks  of  con- 
struction materials.  Prices  in  general  are  a  little  lower, 
and  it  is  felt  that  a  gradual  decline  will  be  in  evidence  for 
some  time. 

Wire. — Copper  wire,  bare,  has  registei-ed  no  change,  16J 
cents  per  pound  still  ruling  on  lots  of  ordinary  size.  No. 
14  rubber-covered,  at  $7  per  1,000  ft.  in  10,000-ft.  lots,  is 
unchanged.  On  smaller  quantities  25  cents  more  is  asked. 
Weatherproof  is  easier,  on  a  15-cent  base,  the  No.  6  triple- 
braid  now  being  offered  at  16J  cents  per  pound  in  quanti- 
ties of  1,000  lb. 

Flexible  Armored  Conductor. — No.  14,  two-wire,  double- 
strip,  at  $57.50  per  1,000  ft.,  represents  a  drop  of  about  5 
per  cent.  Sales  have  been  very  slow  but  are  better  now. 
The  local  trade  seems  to  expect  lower  prices  in  the  near 
future,  although  some  few  contractors  and  dealers  are  now 
acquiring  stock. 

Black  Conduit. — In  spite  of  the  fact  that  it  was  said  the 
price  of  conduit  had  anticipated  the  April  reduction  in  steel 
further  price  recessions  have  occurred.  In  1,000-lb.  lots 
J-in.  black  conduit  is  now  offered  at  $.59  per  1,000  ft.;  in 
5,000-lb.  lots  it  is  $1  less.  Price  cuts  have  developed  a 
fairly  lively  demand,  particularly  from  the  country  districts. 

Knobs,  Tubes  and  Cleats. — Overstocks  never  having  de- 
veloped trade  is  good  as  demand  is  heavy  on  account  of  the 
large  amount  of  alteration  and  rewiring  work  being  done. 
Split  knobs,  without  nails.  No.  51,  are  quoted  at  $17  per 
1,000  in  barrel  lots,  the  "Nail-it"  variety  at  $23.  Tubes, 
i''u-in.  X  3-in.,  in  similar  quantity,  are  $8  per  1,000. 

Lock-Nuts  and  Bu.shings. — In  common  with  other  wiring 
accessories  these  are  in  good  dt^mand,  jobbers'  price  on 
lock-nuts  being  $1  per  100,  and  on  bushings  $1.85  per  100. 

Fuses. — Owing  to  decreased  industrial  activity  trade  in 
fuses  ':-f  large  size  is  dull.  Small  sizes  are  in  good  demand. 
Non-renewable  type,  most  in  demand  on  country  orders,  are 
quoted  at  $13.40  per  100  on  the  0-amp.  to  30-amp.  size 
and  $20.10  per  100  on  the  30-amp.  to  60-amp.  size,  250- 
volt  rating. 
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BOSTON 

A  marked  improvement  was  evident  at  the  beginning  of 
the  week  in  the  volume  of  orders  handled  by  electrical  job- 
bers and  manufacturers  in  various  lines.  It  is  felt  in  many 
quarters  that  a  distinct  advance  is  being  made  toward 
better  times.  Collections  are  holding  up  reasonably  well, 
and  on  the  whole  the  tendency  is  toward  improved  condi- 
tions. Raw  materials  are  plentiful  and  the  prices  of  these 
have  been  pretty  thoroughly  liquidated,  according  to  lead- 
ing industrial  executives.  The  gradual  liquidation  of  labor 
continues,  with  decided  improvement  in  individual  effi- 
ciency. Jobbers'  stocks  are  being  replenished  by  moderate 
purchases.  Deliveries  are  excellent,  and  prices,  while  firm 
in  many  lines,  exhibit  a  downward  tendency  in  wiring  ma- 
terial of  the  heavier  sort.  Building  and  engineering  con- 
tracts in  New  England  for  the  week  ended  May  17  totaled 
$3,796,600,  an  excellent  showing  compared  with  most  re- 
cent years.  Full  recovery  of  electrical  contracting  busi- 
ness is  retarded  by  labor  troubles.  A  little  m.ore  expansive 
buying  by  central-station  companies  is  reported.  It  has  been 
announced  that  construction  work  on  war  vessels  will  occupy 
the  Fore  River  shipyard  to  the  extent  of  about  $40,000,000 
during  the  next  two  years. 

Wire. — Sales  of  rubber-covered  wire  became  active  last 
week,  one  house  disposing  of  about  600,000  ft.  of  No.  14. 
Stocks  are  good,  and  in  lots  of  5,000  ft.  to  25,000  ft.,  $7 
per  1,000  ft.  is  a  going  price.  Above  25,000  ft.  no  fixed 
prices  prevail,  a  typical  figure  being  $6.75  per  1,000.  Mod- 
erate sales  of  weatherproof  are  noted  on  a  16J-cent  base, 
and  bare  copper  wire  is  selling  around  a  15i-cent  base. 
Some  steam-railroad  wire  purchases  featured  the  market. 

"Nail-it"  Knobs. — A  leading  house  reduced  prices  Mon- 
day as  follows:  Less  than  unit  quantity,  $40  to  $35  per 
1,000;  unit  quantity,  $32.75  to  $25  per  1,000;  standard  pack- 
age quantity  (barrel  lots),  $27  to  $21  per  1,000.  This  change 
is  expected  to  stimulate  sales  perceptibly.    Stocks  are  ample. 

Flexible  Armored  Conductor. — This  material  is  moving 
better  than  of  late.  Increased  building  construction  is  ab- 
sorbing more  and  scattered  orders  of  small-size  help  to 
swell  the  total.  Deliveries  are  good,  No.  14  double-strip 
selling  at  $65  per  1,000  ft.  in  coil  to  1,000-ft.  lots. 

Fittings. — Prices  are  steady  with  fair  sales  only.  All 
armored  conductor  fittings  except  couplings  are  selling  at 
25  per  cent  off  double  manufacturing  list  in  less  than  stand- 
ard-package lots,  with  40  per  cent  off  on  2,500  assorted. 
Connector  prices  range  from  $9  per  100  in  less  than  stand- 
ard packages  to  $6.50  per  100  in  lots  of  500  only. 

Non-Metallic  Flexible  Conduit. — Some  3^3 -in.  conduit  is 
moving,  a  representative  price   in   5,000-ft.   lots   being  $21. 

Dry  Cells. — A  pretty  active  demand  is  reported  for  auto- 
mobile service.  The  No.  6  cell  brings  $37.35  per  100  in 
barrel  lots,  the  ignition  type  moving  at  $38.35. 

Rigid  Conduit. — The  market  is  rather  dull  on  account  of 
the  slow  revival  of  building  operations.  Some  pipe  is 
moving,  however,  in  small  orders.  Black  conduit  in  2,500- 
Ib.  lots  sells  for  $67.30  per  1,000  ft.  in  the  i-in.  size  and 
for  $131.20  in  the  1-in.  diameter.  Galvanized  pipe  in  these 
sizes  is  quoted  respectively  at  $72.40  and  $141.40. 

Appliances. — A  few  fans  were  sold  Monday  as  a  result 
of  the  sudden  but  short-lived  spurt  of  hot  weather.  Re- 
duced prices  on  flatirons,  it  is  believed  by  leading  dis- 
tributers, will  increase  buying. 


ATLANTA 

While  business  for  the  month  of  May  has  not  so  far 
equaled  in  volume  that  of  March,  jobbers  report  an  in- 
creasing display  of  interest  on  the  part  of  dealers  and  con- 
tractors in  the  small  towns  and  outlying  districts.  There 
is  a  marked  increase  in  the  number  of  inquiries  being  re- 
ceived, and  while  orders  continue  to  be  small  in  size  the 
volume  is  slowly  increasing.  The  organization  of  banking 
houses  to  assist  in  the  export  of  Southern  products  and 
the  establishment  of  local  branches  under  the  federal  farm- 
loan  bank  act  is  serving  to  create  a  feeling  of  confidence 
in  the  agricultural  sections,  and  this,  of  course,  is  reflected 
in  a  better  outlook  in  the  small  communities.    Inquiries  from 


large  industrial  plants  continue  to  be  received,  and  quite  a 
number  of  additions  and  improvements  are  being  under- 
taken. Wage  reductions  in  the  building  trades  are  stimu- 
lating the  construction  of  small  residences  and  commercial 
houses  and  also  repairs. 

A  general  improvement  in  operating  conditions  is  ex- 
pected to  stimulate  maintenance  and  new  consti-uction  work 
on  the  part  of  small  central-station  companies  and  munic- 
ipalities within  the  next  sixty  or  ninety  days  in  anticipa- 
tion of  fall  requirements. 

Fans. — The  unseasonable  weather  has  served  to  check  the 
movement  of  both  desk  and  ceiling  fans,  though  this  check 
is  but  temporary.  Stocks  are  on  hand  in  sufficient  quanti- 
ties to  last  until  July  1,  and  jobbers  anticipate  a  good 
season. 

Heating  Devices. — Despite  a  reduction  of  10  per  cent 
little  or  no  volume  to  sales  is  noted.  Flatirons  continue  to 
hold  a  fairly  steady  gait,  but  hollow  ware  might  be  said  to 
be  dead.    Jobbers  report  heavy  stocks  in  all  lines. 

Safety  Switches. — The  demand  continues  to  increase 
slowly,  the  most  popular  sizes  being  the  two-pole,  30-amp., 
and  three-pole,  60-amp.  and  100-amp.  Although  one  manu- 
facturer has  announced  a  price  reduction  the  other  manu- 
facturers state  that  no  reductions  are  contemplated  in  their 
lines.     Fair  stocks  are  on  hand  with  shipments  good. 

Tape. — A  brisk  movement  has  followed  a  price  reduc- 
tion of  15  per  cent  and  stocks  have  become  very  spotty. 
One  of  the  leading  jobbers  is  having  to  bring  in  shipments 
by  express  to  meet  the  demand.  Black  friction  tape  is 
quoted  at  40  cents  per  pound  and  shipments  average  two  to 
three  weeks. 

Call  and  Signal  Systems. — In  spite  of  the  large  number  of 
inquiries  and  quotations  that  are  outstanding  this  line 
continues  dull,  buyers  apparently  holding  off  on  account  of 
prices.  Jobbers  report  ability  to  get  shipments  very 
promptly. 

Distribution  Transformers. — A  steady  though  not  large 
sale  of  transformers,  particularly  in  sizes  up  to  5  kw.,  is 
reported  with  occasional  large  sizes  in  demand.  This  will 
increase  slightly  as  the  damage  from  lightning  during  the 
summer  season  begins  to  be  felt.  Stocks  are  in  excellent 
shape   and   shipments   satisfactory. 

Lightning  Arresters. — A  fair  volume  of  sales  is  reported, 
but  it  is  not  up  to  expectations  or  to  that  of  former  sea- 
sons. The  compression  type  is  selling  comparatively  well. 
Stocks  have  been  allowed  to  run  rather  low  in  certain  types, 
but  shipments  are  satisfactory.  A  price  reduction  of  10 
per  cent  was  announced  recently. 

Single-Phase  Motors. — Supply  has  caught  up  with  de- 
mand in  this  line  and  the  movement  is  rather  sluggish. 


ST.  LOUIS 


There  was  but  one  occuri'ence  of  note  of  an  industrial 
nature  during  the  past  week — the  reopening  of  the  largest 
automobile  assembly  plant  here  on  a  20  per  cent  produc- 
tion basis.  This  gives  employment  to  a  good  many  men, 
and  the  result  is  a  feeling  on  the  part  of  the  general  public 
of  increased  stability  in  business.  Electrical  jobbers  re- 
port a  marked  increase  for  the  week  in  sales  of  general 
supplies.  The  demand  for  electrical  materials  entering  into 
construction  enterprises  is  still  quite  slack.  There  is  an 
underlying  feeling  that  the  costs  of  building  materials  are 
higher  locally  than  should  be  the  case,  and  investigations 
are  being  conducted  by  the  state.  Because  of  the  slow  re- 
ductions in  materials  and  labor  there  is  a  tendency  to  post- 
pone construction  work  still  further. 

Stocks  in  the  hands  of  the  electrical  jobbers  are  con- 
sidered to  be  kept  on  a  low  basis.  This  can  readily  be  done, 
for  the  manufacturers  in  general  are  maintaining  ample 
stocks  to  meet  all  immediate  requirements.  Some  are  in- 
creasing their  stocks  of  copper  wire  because  of  the  ex- 
tremely favorable  prices  now  prevailing. 

Only  a  small  amount  of  new  power  business  is  reported 
by  the  utilities  because  of  the  lack  of  industrial  activity. 
A  number  of  large  inquiries  are  on  hand,  however,  and 
betterment  is  expected  this  fall. 
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Fuses. — An  increase  of  fourteen  points  in  the  discount 
on  renewable  fuses  is  reported  by  a  large  jobber  this  week. 
On  this  basis,  30-amp.  renewables  in  standard  packages  are 
selling  at  29  cents  each,  net.  Non-renewable,  N.E.C.,  30- 
amp.  fuses  in  standard  packages  sell  at  9  cents  to  10  cents 
each.  A  continued  steady  demand  is  experienced  in  all 
kinds  and  si?es. 

Lamp  Cord. — Stocks  of  lamp  cord  may  be  a  trifle  too 
heavy,  and  the  demand  is  quite  low.  Prices  remain  firm. 
No.  18  twisted  cotton  pair  being  quoted  at  $16  per  1,000  ft. 
in  5,000-ft.  lengths. 

Wire. — Some  improvement  in  the  demand  for  all  kinds 
is  reported,  probably  due  to  the  extremely  low  prices  pre- 
vailing. No.  14,  rubber-covered,  is  quoted  from  .$6..')0  to 
$7.00  per  1,000  ft.  in  .5,000-ft.  lots,  the  general  quotation 
being  $6.75.  Special  brands  of  wire  are  selling  in  large  lots 
as  low  as  $6.35.  The  St.  Louis  base  on  bare  copper  wire 
is  about  151  cents,  and  that  for  weatherproof  from  15  cents 
to  16  cents. 

Flexible  Armored  Conductor. — Very  little  demand  was  ex- 
perienced last  week.  The  price  remains  at  $60  per  1,000  ft. 
in  5,000-ft.  lots  and  is  firmly  maintained,  though  stocks  are 
somewhat  heavy. 

Conduit. — A  steady  but  low  call  for  conduit  is  found,  the 
demand  being  principally  for  minor  changes  in  industrial 
plants.  The  i-in.  black  is  selling  from  $61  to  $70  per  1,000 
ft.  The  tendency  is  to  keep  stocks  at  a  minimum  in  the  ex- 
pectancy of  lower  prices. 

Knobs  and  Tubes. — Prices  are  being  firmly  maintained. 
"Nail-it"  knobs  are  quoted  from  $24  to  $28  per  1,000  and 
2i-in.  tubes  at  about  $8.50  per  1,000.  The  demand  is  low 
and  consists  of  small  replenishments  of  contractors'  stocks. 


SAN  FRANCISCO 

There  is  a  large  amount  of  building  in  southern  California, 
but  it  has  fallen  off  to  a  mere  trickle  in  the  San  Francisco 
Bay  district  because  of  the  building  strike.  Appliance  busi- 
ness has  been  mending  steadily  during  the  present  month, 
although  the  volume  is  still  far  short  of  last  season. 

The  labor  situation  in  San  Francisco  is  particularly  criti- 
cal. Building  operations  are  virtually  at  a  standstill  and  a 
bitter  fight  to  a  finish  is  expected.  It  is  probable  this 
fight  will  be  extended  to  neighboring  counties  and  that 
building  operations  there  will  soon  be  similarly  affected. 
Disappointing  news  comes  from  Washington  in  the  refusal 
of  the  Senate  to  sanction  an  expenditure  ultimately  amount- 
ing to  $20,000,000  on  a  naval  base  for  which  a  site  had 
been  selected  in  Alameda,  opposite  San  Francisco.  It  is 
confidently  felt,  however,  that   the  base  is  not  finally  lost. 

Household  Material. — Appliance  dealers  report  better  sell- 
ing conditions  during  May  with  a  trend  toward  normal.  Al- 
though schedule  material  and  wiring  staples  have  dropped 
household  appliances  have  changed  very  little  in  their  retail 
prices  since  last  fall.  The  standard  washing  machines  still 
average  $160  or  $170  and  the  standard  vacuum  cleaners 
about  $60  f.o.b.  Pacific  Coast.  Some  dealers  assert  that 
even  price  reductions  will  not  stimulate  the  buying  public, 
who  seem  to  be  withholding  their  purchases  as  much  for 
doubt  of  events  in  the  immediate  future  as  for  lower  prices 
in  definite  articles.  Sewing  machines  are  receiving  special 
attention,  a  number  of  demonstrations  of  table-top  machiiies 
being  reported  as  well  as  an  increase  in  sales  on  the  port- 
able types,  all  makes  seeming  to  participate  in  the  sales  in- 
crease. Dishwashers  are  especially  active,  nearly  every 
dealer  and  department  store  displaying  or  demonstrating 
a  sample. 

Schedule  Material. — The  building  strike  has  caused  an 
almost  complete  cessation  of  jobbers'  orders  from  the  dis- 
tricts affected.  Not  only  have  the  stock  orders  dwindled, 
but  even  the  small  pick-ups  of  semi-special  articles  have 
dropped  off,  and  this  is  a  valuable  gage  of  existing  business. 
Local  manufacturers'  stocks  are  very  good  and  jobbers  are 
depending  upon  them  without  purchasing  unduly  large 
quantities.  Renewable  fuses  have  decreased  about  30  per 
cent  in  package-quantity  prices.  Stocks  are  very  good,  and 
the  sales  have  dropped  off  and  are  principally  for  refills 
with  spasmodic  orders  for  the  larger  cases. 


SALT  LAKE  CITY— DENVER 

Business  generally  was  sluggish  during  the  past  week. 
Jobbers  are  coming  to  the  point  of  accepting  the  pre- 
vailing conditions  for  what  they  actually  are  and  increas- 
ing their  efforts  accordingly  to  find  an  outlet  for  mer- 
chandise. 

Few  applications  for  building  permits  have  been  filed  in 
the  past  week  in  the  larger  city  centers.  Construction  of 
buildings  involving  big  investments  is  scarcely  known.  Con- 
tractor-dealers, however,  are  finding  relief  in  the  small- 
home-building  campaign  that  is  now  launched.  That  it  will 
grow  in  volume  as  the  season  progresses  is  the  belief. 
Complaint  is  heard  on  every  hand  that  the  high  price  of 
skilled  labor  is  the  biggest  obstacle  to  general  construction 
work.  Indications  point  to  the  gradual,  though  slow,  ab- 
sorption of  unemployed  labor  in  agricultural  and  other 
industries. 

Banks  are  not  yet  in  a  shape  to  relax  their  rigid  stand 
in  money  matters,  and  loans  are  still  next  to  impossible  to 
obtain.  This  stringency  is  reflected  particularly  in  collec- 
tions, which  show  little  improvement  from  week  to  week. 
June  6  to  11  has  been  designated  jobbers'  week  in  the  Inter- 
mountain  region.  Dealers  who  can  be  induced  to  come  to 
jobbing  centers  to  make  purchases  will  have  their  railroad 
fares  rebated  to  them,  provided  that  their  purchases  reach 
a    scheduled    amount. 

Fans. — Fan  business  to  date  is  disappointing.  The  weather 
continues  cold  and  stormy  and  dealers  show  little  interest 
in  stocking.  Jobbers  are  well  prepared  to  meet  demands  in 
any  quantities  and  look  for  a  big  movement  with  the  ad- 
vent of  the  first  spell  of  hot  weather. 

Lamps. — Incandescent  lamps  are  moving  slowly  as  the 
active  season  tapers  off.  Dealers  have  had  a  good  year  and 
there  is  no  complaint  of  excessive  stocks. 

Lamp  Cord. — The  growing  use  of  lighting  fixtures  is  mak- 
ing big  inroads  on  the  lamp-cord  business.  Supply  on  hand 
is  ample  for  all  needs. 

Street-Lighting  Installations. — Cities  and  larger  tovvTis 
are  making  inquiries  into  street-lighting  possibilities.  The 
general  wave  of  civic  improvement  is  given  as  the  cause 
of  the  unusual  interest.  Several  big  contracts  have  recently 
been  completed. 


SEATTLE— PORTLAND 

Manufacturers  in  this  district  report  that  there  is  a  con- 
siderably stronger  feeling  of  optimism  abroad  than  there 
has  been  for  some  little  time  past.  This,  however,  has  not 
as  yet  expressed  itself  in  increased  volume  of  business. 
Collections  I'emain  slow,  although  they  aie  no  worse  than 
they  have  been.  Jobbers  report  a  slight  increase  in  busi- 
ness for  the  week,  but  this  change  is  so  little  that  it  would 
not  be  worthy  of  note  were  it  not  that  it  is  felt.  While  it 
is  hoped  it  indicates  the  general  trend  there  are  many  con- 
ditions which  at  the  present  act  to  offset  this  slight  im- 
provement. However,  the  general  tone  is  more  optimistic. 
Credits  are  very  tight.  Many  smaller  businesses  are  hold- 
ing on  by  sufferance  at  the  present  time.  The  contracting 
business  is  decidedly  spotty.  Reports  from  Portland  indi- 
cate that  a  large  number  of  residences  are  being  constructed. 
The  electrical  workers'  strike,  called  in  defiance  of  the  gen- 
eral agreement,  has  been  temporarily  adjusted,  but  will 
probably  become  acute  again  on  Sept.  1,  at  the  expiration 
of  the  present  agreement. 

Dealers  are  finding  business  in  general  to  be  very  slow. 
Apprehension  is  felt  in  some  places  as  to  what  may  be  the 
(levelo))ment  in  the  next  few  months.  The  maritime  strike 
has  tied  up  exports  to  a  very  considerable  extent.  Many 
boats  are  loaded  and  ready  to  leave  Portland,  Seattle  and 
other   Northwestern   ports,   but   they  cannot   obtain   crews. 

Conduit. — At  present  there  are  no  big  orders;  in  fact, 
Seattle  jobbers  report  sales  50  per  cent  under  those  of  last 
year.  This  condition  is  attributed  to  light  building  of 
larger-sized  structures,  but  here,  where  considerable  con- 
struction of  moment  has  started  and  a  large  amount  is 
projected,  the  conduit  situation  is  expected  to  improve  ma- 
terially at  once.  Stocks  are  in  excellent  shape  and  replace- 
ments easy  to  obtain. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


'I  ment,  the   G.   &   W.    Electric   Specialty 

I  Company    for    distribution    specialties, 

:  the  Hopewell  Insulation  &  Manufactur- 

:  ing    Company,    and     the     MacGillis    & 

:  Gibbs   Company   on   cedar   posts,   poles 

5  and  ties. 


Atlanta  Jobber  Continues  After 
Fire  Damage 

The  place  of  business  of  the  Gilham- 
Schoen  Electric  Company,  Atlanta,  Ga., 
jobbers  and  Westinghouse  distributers 
in  that  district,  was  badly  damaged  by 
fire  in  the  early  morning  of  May  16. 
Most  of  the  damage  was  covered  by 
insurance.  Although  experiencing  con- 
siderable inconvenience,  the  company  is 
continuing  to  carry  on  the  business  as 
usual. 


"Ingenieria  Internacional"  Issues 
New  Foreign  Trade  Bulletin 

In  its  desire  to  work  closely  with  the 
manufacturers  of  engineering  and  in- 
dustrial equipment  in  this  country  in 
the  building  up  of  their  trade  with 
Latin  America,  Ingenieria  hiter- 
nacional,  published  by  the  McGraw-Hill 
Company,  Inc.,  at  Tenth  Avenue  and 
Thirty-sixth  Street,  New  York,  has  is- 
sued Volume  1,  Number  1,  of  "Inter- 
national Engineering,"  a  foreign  trade 
bulletin.  Printed  in  English,  its  func- 
tion and  purpose  are  to  show  how 
American  manufacturers  may  cement 
sound  economic  and  commercial  rela- 
tions with  the  great  potential  market 
in  the  Spanish-reading  countries  and 
to  explain  and  interpret  the  work  of 
Ingenieria  Internacional  in  forwarding 
these  purposes." 


High  Average  Sales  in  Apex 
Cleaner  Contest 

According  to  R.  J.  Strittmatter,  sales 
manager  of  the  Apex  Electrical  Dis- 
tributing Company,  Cleveland,  there  is 
no  question  as  far  as  that  company  is 
concerned  as  to  the  value  of  prize  con- 
tests as  a  stimulant  to  the  salesman. 
The  experience  gained  from  the  contest 
just  closed  merely  serves  as  a  repeti- 
tion of  the  results  of  former  contests. 
The  sales  contest  was  on  "Apex"  elec- 
tric suction  cleaners  for  wholesale  sell- 
ing organizations  of  the  company's  dis- 
tributers and  the  retail  salesmen  of 
these  distributers'  dealers. 

For  the  seven  weeks'  duration  of  this 
contest  the  winning  salesman  in  the 
first  class  averaged  better  than  100 
cleaners  a  week.  He  was  located  with 
the  company's  Utica  (N.  Y.)  distrib- 
uter, in  a  territory  which  previously 
had  been  characterized  as  very  poor. 
In  the  retail  division  the  winner  was 
located  in  Cedar  Rapids,  Iowa,  and  he 
averaged  twenty-one  cleaners  per  week 
in  this  period. 

Another  contest  is  about  to  start  for 
dealers   in   the   smaller  towns,   and   the 


company  expects  a  real  stimulant  to  its 
sales  during  the  ordinarily  slow  months 
of  June  and  July. 


Penn  Electrical  Occupies 
New  Quarters 

The  Penn  Electrical  Engineering 
Company,  electrical  supply  jobber  of 
Scranton,  Pa.,  has  acquired  its  own 
building  at  517-521  Ash  Street.  In 
moving  to  these  quarters  the  entire  or- 
ganization is  brought  together — offices, 
warehouse  and  repair  shop — in  the  en- 
deavor to  provide  the  maximum  of 
service. 


New  Jobber  Incorporates 
in  Syracuse 

The  Baldwin-Hall  Company,  Syra- 
cu.se,  N.  Y.,  has  been  incorporated  to  do 
a  wholesale  business  in  electrical  sup- 
plies and  electrical  machinery.  Fred  S. 
Baldwin  is  president  and  William  H. 
Hall,  Jr.,  is  secretary  and  treasurer. 
The  company  has  purchased  the  four- 
story  building  at  309  East  Water 
Street,  in  a  location  well  adapted  to 
wholesale  electrical  business. 


Line  Equipment  Sales  Agencies 
for  Raymond  Roth 

Raymond  Roth  has  located  at  30 
Church  Street,  New  York  City,  where 
he  has  opened  a  district  sales  engineer- 
ing office,  covering  the  central  Atlantic 
district,  representing  Schweitzer  &  Con- 
rad on  switching  and  protection  equip- 


Jacobus  Arresters  to  Be  Sold  by 
Multiple  Electric  Company 

Following  the  introduction  of  the 
Jacobus  vacuum  lightning  arresters  on 
railroads  in  the  United  States,  it  has 
been  decided  to  prosecute  the  sale  of 
this  apparatus  most  extensively 
throughout  the  United  States  and  Can- 
ada. With  this  end  in  view  E.  Jacobus 
advises  that  the  entire  sale  has  been 
placed  in  the  hands  of  the  Multiple 
Electric  Products  Company,  Inc.,  450 
Fourth  Avenue,  New  York  City,  manu- 
facturer of  "Atlas"  multiple  fuses, 
through  the  offices  and  sales  organiza- 
tion of  which  both  this  country  and 
Canada  will  be  covered. 


"Creative  Credit  Manag-ement"  Is  New  Slogan 

of  Credit  Men 

Broad  Financial  Educational  Program  Among  Contractors  and  Dealers, 
Based  on  Conception  by  Credit  Managers  of  Their 
Opportunities,  to  Be  Carried  Out 

of  the  credit  men  present  to  acquaint 
themselves  more  thoroughly  with  suc- 
cessful merchandising  methods. 

Robert  Edwards,  Jr.,  of  New  York, 
was  elected  president  of  the  association 
for  the  ensuing  year;  Clarence  Kaeber, 
of  Philadelphia,  was  elected  vice-presi- 
dent, and  Frederic  P.  Vose,  Chicago, 
was  re-elected  secretary-treasurer. 

Not  the  least  interesting  features  of 
the  convention  were  a  tour  of  Washing- 
ton and  of  Richmond  and  the  battle- 
fields surrounding  the  city  and  a  golf 
tournament  on  the  links  of  the  Virginia 
Country  Club. 

The  convention  referred  to  the  board 
of  managers  a  number  of  important 
questions  for  action,  including  the  ques- 
tion as  to  whether  the  territory  west 
of  the  Connecticut  River  in  the  State 
of  Connecticut,  now  a  part  of  the  New 
York  Electrical  Credit  Association  ter- 
ritory, should  be  ceded  to  the  Electrical 
Credit  Association,  New  England  Divi- 
sion; the  place  for  the  1922  convention; 
the  establishment  of  a  policy  with  ref- 
erence to  cash  discounts,  and  the  ap- 
pointment of  a  committee  on  publicity 
and  the  working  out  of  a  definite  pro- 
gram for  that  committee  during  the 
forthcoming  year. 


"Creative  credit  management"  is  to 
be  the  new  slogan  of  the  electrical 
credit  managers  of  the  United  States 
if  the  spirit  and  purpose  of  the  twenty- 
second  annual  convention  of  the  Na- 
tional Electrical  Credit  Association, 
held  at  Richmond,  Va.,  May  19  and  20, 
hold  firm  throughout  the  coming  asso- 
ciation year.  For  too  long  a  time  elec- 
trical credit  men  have  concentrated  on 
problems  of  credit  restrictions  and  diffi- 
culties of  collections.  This  is  the  opin- 
ion of  the  association  leaders,  who  are 
now  making  plans  to  carry  out  a  broad 
financial  educational  pi'ogram  among 
electrical  contractors  and  dealers  and  to 
bring  credit  managers  to  a  larger  con- 
ception of  their  opportunities  to  help 
build  credits  and  increase  sales. 

This  new  spirit  and  these  forward- 
looking  plans  were  evidenced  through- 
out the  proceedings  of  the  convention, 
the  program  of  which  was  published 
in  these  columns  on  May  14.  "Better 
Business  Methods,"  a  discussion  and 
demonstration  by  J.  A.  Corcoran,  Gen- 
eral Electric  Company,  was  one  of  the 
features  of  the  convention,  and  the  en- 
thusiastic attention  with  which  Mr. 
Corcoran  was  received  and  the  discus- 
sion that  followed  indicated  the  purpose 
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The     Monitor     Controller     Company, 

Baltimore,  has  established  a  Cleveland 
office  at  '120  Permanent  Building,  in 
charge  of  Robert  Notvest. 

The  Kentucky  Electric  Lamp  Com- 
pany, Owensboro,  Ky.,  has  filed  notice 
of  increase  in  capital  stock  from  $100,- 
000  to  $200,000. 

The  Cook  Electric  Company,  Newark, 
N.  J.,  has  filed  plans  for  the  erection  of 
a  one-story  plant,  40  ft.  x  75  ft.,  at  360- 
64  Jeliff  Avenue,  to  cost  about  $20,000. 

The  Black  &  Decker  Manufacturing 
Company,  Towson  Heights,  Baltimore, 
in  order  to  co-operate  more  closely  with 
its  jobbers  in  the  Middle  West,  has 
established  a  branch  office  at  1711 
Grand  Avenue,  Kansas  City,  in  charge 
of  J.  N.  LaBelle,  formerly  assistant 
manager  of  the  Chicago  branch.  The 
Kansas  City  branch  includes  Kansas, 
Nebraska,  Oklahoma,  Texas,  Arkansas, 
western  Louisiana  and  western  Mis- 
souri. Mr.  LaBelle  will  be  assisted  by 
Emery  Harris,  who  will  make  his  head- 
quarters at  Omaha,  Neb.,  and  R.  Brice 
Shipley,  who  will  travel  in  Oklahoma, 
Texas,  Arkansas,  western  Louisiana. 

The  Display  Stage  Lighting  Com- 
pany, 314  West  Forty-fourth  Street, 
New  York  City,  has  filed  notice  of  an 
increase  in  capital  stock  from  $50,000 
to  $100,000. 

The  Reliance  Electric  &  Engineering 
Company,  Cleveland,  has  removed  its 
Chicago  office  to  Room  2013  Fisher 
Building.  Edward  F.  J.  Lindberg  is 
district  manager. 

The  M.  J.  Dougherty  Company, 
Twenty-fifth  Street  and  Washington 
Avenue,  Philadelphia,  announces  a 
change  of  address  of  its  Atlanta  repre- 
sentative to  Candler  Annex.  This  office 
is  in  charge  of  Messrs.  McKee  and 
Wright,  whose  territory  takes  in  the 
States  of  Florida,  Georgia,  Alabama, 
Tennessee,  North  Carolina  and  South 
Carolina. 

The  Fidelity  Electric  Company,  Lan- 
caster, Pa.,  has  made  arrangements 
with  A.  Edgar  Goetz,  55  Barclay  Street, 
New  York  City,  to  carry  a  stock  of  its 
motors,  particularly  in  fractional  sizes. 

Foreign  Trade  Notes 


Foreign  Trade  Opportunities 


PROPOSED  W.VTER-POWER  DEVEL- 
OP.MENT  IN  JAPA.V— .\ccoi-ding  to  J.  K. 
Steele,  an  ofllcial  of  thi^  Oriental  Steamship 
Company,  Japan,  is  considering  a  water- 
power  development  that  may  involve  the 
purchase  of  machinery  and  equipment  in 
this  country  involving  an  expenditure  of 
about  $50,000,000. 

WORLD  F.VIR  FOR  JAPAN  IN  1922.— 
Announ<<'ment  is  made  in  a  recent  issue 
of  the  World  ^alcstnan  of  a  fair  to  be  held 
In  Tokyo  in  March,  1922,  which  will  be  the 
largest  of  its  kind  ever  held  in  Japan.  The 
exhibition  will  consist  of  two  blocks,  con- 
nected by  cable  cars,  which  will  comprise 
halls  for  educational,  agricultural,  electric, 
industrial  and  other  exhibits ;  also  halls 
for   foreign    products. 

THE  RECORD  ENGINEERING  COM- 
PANY, LTD.,  Tutbury,  Burton  on  Trent. 
England,  manufacturer  of  intern;il-combus- 
tion  engines,  high-speed  steam  engines  and 
steam  traps,  announces  that  because  of  the 
increase  of  its  new  business  it  has  gone 
into  voluntary  liquidation  with  a  view  to 
reconstructing  a  much  larger  company  to 
enable  its  dem.and  to  be  met.  Virtu.-illy 
the  whole  of  the  additional  share  capital 
is  taken  up  by  the  present  holders  and 
their    associates. 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Conumrce,  Washington,  by  mentioning  the 
number. 

ELECTRIC  GENERATOR  FOR  FIJI 
ISL.ANDS. — The  municipality  of  Suva.  Fiji 
Islands,  according  to  the  Electrical  Indus- 
trks,  will  receive  tenders  until  June  30  for 
a  2nO-kw..  480/.';20-volt,  three-wire  direct- 
current  generator,  directly  connected  to  a 
."{iHl-lip.  vertical  Diesel  oil  engine,  together 
with  accessories  for  generator  and  panel. 

IMPROVEMENTS  TO  TELEPHONE 
SYSTEM  OF  MAR.iNHAO.  BRAZIL. — 
The  Companhia  Telephonica  do  Maranhao, 
according  to  reports  from  Consul  Pickerell, 
has  decided  to  remodel  its  plant  completely 
and  will  require  some  600  new  instruments 
and  other  apparatus.  The  name  and  ad- 
dress of  the  director  of  the  company  may 
be  obtainwi  by  referring  to  file  No.   27,352. 

ELECTRICALLY  OPERATED  PUMPS 
FOR  MELBOURNE.  AUSTRALI.A.  —  The 
Board  of  Works,  Melbourne,  Australia,  ac- 
cording to  Electrical  Industries,  will  re- 
ceive tenders  until  Aug.  :J0  for  four  elec- 
trically operated  centrifugal  pumps,  each 
having  a  daily  capacity  of  12,000,090  gal. 

BID.'?  FOR  THE  ELECTRIFICATION 
OF  THE  SANTIAGO-V.ALPARAISO  R.\IL- 
WAY'. — Bids  will  be  received  by  the  Rail- 
way Council  until  June  30,  1921,  for  the 
electrification  of  the  first  zone  of  the  rail- 
way running  from  Santiago  to  Valparai-so. 
The  cost,  including  electric  locomotives,  is 
estimated  at  40,000,000  pesos. 

CITIES  OF  PUERTO  PLATA  AND  S-AN.- 
TI.\GO  TO  PURCHASE  LOCAL  ELEC- 
TRIC PLANTS. — W.  A.  Bickers,  council  at 
Puerto,  Plata,  Santo  Domingo,  reports  that 
negotiations  have  been  nearly  completed 
wherdby  the  cities  of  Puerto  Plata  and  San- 
tiago will  purchase  their  local  electric 
plants.  The  price  will  be  $4«0.000  in  bonds, 
of  which  Puerto  Plata  will  contribute 
$100,000  and  Santiago  $300,000.  The  most 
urgent  improvement  needed  at  present  is 
the  substitution  of  incandescent  lamps  for 
the  arc  lamps  now  in  use  for  street  light- 
ing, and  also  many  new  iron  poles  as  well 
as  other  materials  for  improving  the  trans- 
mission line  to  Santiago.  Literature  on 
electrical  supplies  and  equipment  may  be 
addressed  to  the  Honorable  Ayuntamiento 
at  Santiago  and  Puerto  Plata. 

CONCESSION  FOR  ELECTRIC  TRANS- 
MISSION LINE  IN  CHILE.— The  Cotnpania 
General  de  Electricidad  Industrial,  a  Chi- 
lean firm,  according  to  a  decree  published 
in  the  Diari*  Oficial,  has  been  authorized 
to  erect  a  transmission  line  for  the  distri- 
bution of  electricity  between  Rancagua  and 
Paine,    a    distance    of    about    25    miles. 

L.  G.  HAWKINS  of  L.  G.  Hawkins  & 
Company,  London,  who  represent  the 
European  interests  of  Landers,  Frary  & 
Clark  and  Edward  Miller  &  Company,  was 
due  to  arrive  in  the  States  on  May  24. 
Manufacturers  desiring  to  communicate 
with  him  should  write  in  care  of  Landers. 
Frary    &    Clark,    New    Britain    Conn. 

EXTENSION  OP  DATE  FOR  OPENING 
TENDERS  FOR  ELECTRIFICATION  OF 
RAILWAYS  IN  SOUTH  AFRICA.  —  The 
date  for  receiving  bids  for  equipment  in 
connection  with  the  electrification  of  the 
Cape  Town-Simonstown  and  the  Durban- 
Pietermaritzburg  railway  lines  in  South 
Africa  has  been  extended  from  June  22  to 
July  rt.  Tenders  should  be  addressed  to 
High  CommLssioner  for  the  Union  of  South 
.\friir,i.  Trafalgar  Square.  London,  England. 


INCLOSED  SWITCHES.  — •  The  Wads- 
worth  Electric  Manufacturing  Company, 
Covington,  Ky.,  is  distributing  catalog  No. 
3,  covering  its  "Compro"  inclosed  and  ex- 
ternally  operated    switches. 

WIRING  DEVICES.— The  Fernando  C, 
Mesa  Company.  Irvington,  N.  J.,  is  distrib- 
uting bulletin  No.  2  covering  its  electrical 
wiring   devices. 

PIPE  STILLS.  —  The  Power  Specialty 
Company.  Ill  Broadway.  New  York  City, 
is  distributing  bulletin  202,  covering  its 
pipe  stills  for  oil  refining. 

AMPERE-HOUR  METER. — The  Sangamo 
Electric  Company,  Springfield,  HI.,  has  is- 
sued bulletin  No.  56,  superseding  bulletin 
No.  38,  describing  the  Sangamo  ampere- 
hour  meter  for  controlling  electroplating 
operations. 

BATTERY-CHARGING  BOARDS. — Bul- 
letin L-1210,  distributed  by  the  Allen- 
Bradley  Company.  Milwaukee,  describes  its 
type  L-1210  unit-panel  battery-charging 
boards  for  electric  vehicles  and  trucks. 

ALTTOMATIC  COUNTERS.  —  The  Root 
Company,  Bristol,  Conn.,  has  issued  catalog 
No.  31,  covering  the  different  types  of 
"Root"  automatic  counters. 

ELECTRIC  HOISTS.— The  Allis-Chalm- 
ers  Manufacturin.g  Company,  Milwaukee, 
has  issu^'d  bulletin  No.  1819,  covering  its 
electric  hoists. 

OIL  ENGINES.— The  Anderson  F3undry 
&  Machine  Company,  Anderson,  Ind.,  is 
distributing  a  folder  describing  its  type  "K" 
Anderson    oil   engines. 

M.AGNETIC  PULLEYS.  —  The  Dings 
Magnetic  Separator  Company,  Milwaukee, 
is  distributing  a  leaflet  describing  its  mag- 
netic pulley-type  separator. 

CONTROL  APPARATUS  —  "Safest  in 
the  World"  is  tlie  tith'  of  a  sixteen-page 
book  recently  published  by  the  Cutler-Ham- 
mer Company,  Milwaukee,  describing  the 
new  line  of  control  apparatus  recently  de- 
veloped for  use  with  high-speed  newspaper 
presses. 


New  Apparatus  and  Publications 


COMPENSATOR. —  The  Industrial  Con- 
troller Company,  Milwaukee,  has  recently 
placed  on  the  market  its  new  type  "C"  alter- 
nating-current  compensator. 

OIL  CIRCUIT  BRE.\KER.— Tvpe  F-10 
od  circuit  breaker,  with  an  interrupting 
capacity  of  10,000  amp.  per  phase  at  15,000 
volts,  has  been  put  on  the  market  by  the 
Condit  Electrical  Manufacturing  Company, 
South    Boston    27,    Mass. 

SWITCH  BOX.— The  Multiple  Electric 
Products  Company,  450  Fourth  Avenue, 
New  Y'ork  City,  has  developed  a  switch 
box  for  lighting  circuits  where  exposed 
molding    or   conduit   wiring    is    employed. 


New  Incorporations 


THE  MILL  VALE  (PA.)  LIGHT  COM- 
P.ANY  has  been  incorporated  with  a  nom- 
inal capital  of  $5,000  to  operate  a  local 
light  and  power  system.  C,  J.  Braun.  Jr., 
435    Sixth    Street,    Pittsburgh,    is    treasurer. 

THE  J.  COMER  JONES  POWER  & 
PUMP  COMPANY,  Boston,  Mass.,  has  been 
incorporated  with  a  capital  stock  of  $20,- 
000  to  manufacture  electrical  pumping  ma- 
chinery, etc.  William  E.  Fenn«ll  is  presi- 
dent and  J.  Comer  Jones,  21  Winchester 
Street,    Brookline,    is    treasurer. 

CHARLES  TISCH.  INC..  Brooklyn,  N. 
Y.,  has  been  incorporated  by  J.  J.  Ryan. 
M.  and  Charles  Tisch,  31  Irvington  Place. 
The  company  is  capitalized  at  $300,000 
and  proposes  to  manufacture  electrical  ap- 
pliances   and    equipment. 

THE  RADIUM  LIGHT  O'  DAY  COM.' 
PANY,  Newark,  N.  J.,  has  been  incorpo- 
rated with  a  capital  stock  of  $300,000  to 
manufacture  electric  lighting  equipment. 
The  incorporators  are  Ralph  W.  Dempwolf 
and  Charles  O.  Johnston,  142  Market  Street, 
Newark,  and  John  S.  Townsend,  Haddon- 
field. 

THE  MODERN  ELECTRICAL  SUPPLY 
COMPANY.  Newark,  N.  J.,  has  been  in- 
corporated by  A.  and  Max  Schechter  and 
W'illiam  Lacks,  260  Springfield  Avenue, 
Newark.  The  company  is  capitalized  at 
$50,000  and  propo.ses  to  manufacture  elec- 
trical  equipment. 

THE  SUPERIOR  INCANDESCENT 
L.\MP  COMPANY,  593  Ogden  Strct, 
Newark,  N.  J.,  has  been  organized  to  man- 
ufacture electric  lamps.  Philip  H.  Har- 
rison, 57  Babcock  Place,  West  Orange,  N- 
J.,  is  interested  in  the  company. 

THE  MacLAREN  ELECTRIC  APPLI- 
ANCE CORPORATION  has  been  incor- 
porated under  the  laws  of  Delaware  with 
a  capital  of  $2,500,000  to  manufacture 
electrical  appli.ances  and  similar  equip- 
ment. C.  M.  Ilicks,  291  Broadway.  New 
York  City,  is  representative.  The  company 
will  operate  in   New    York. 

THE  DAVENPORT  (lA.)  ELECTRICAL 
CONTRACT  COMPANY  has  been  incor- 
porated with  a  capital  stock  of  $20,000  and 
proposes  to  manufacture  electrical  goods 
and  conduct  an  electrical  contracting 
business.  The  incorpor.ators  are  H.  M.  Hey- 
singer,  president  ;  Richard  Copley,  vice- 
president,   and   George   Hahn,   secretary. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued   April    26,    1921) 

1,376,307.  Insulator;  Frank  M.  Amos. 
Wheeling,  W.  Va.  App.  tiled  April  9. 
1920.  Split  knob  insulator  cannot  come 
apart. 

1.376.365.  Process  op  Preparing  Stench. 
Plates,  Die  Plates  and  the  Like  :  Gott- 
hold  E.  Wertheimer,  New  York,  N.  Y. 
App.  filed  Dec.  24,  1917.  Eroding  by 
electrolytic  action. 

1.376.366.  Solution  or  Bath  for  Use  in 
Electrically  Preparing  Stencil  Plates, 
Die  Plates  and  the  Like  ;  Gotthold  E. 
Wertheimer,  New  York,  N.  Y.  App.  filed 
Dec.  24,  1917.  Applied  to  annealed  or 
hardened  metals. 

1.376.367.  1,376,368  and  1,376,369.  Solu- 
tion OR  Bath  for  Use  in  Electrically 
Preparing  Stencil  Plates,  Die  Plates 
and  the  Like  ;  Gotthold  B.  Wertheimer. 
Astoria,  N.  Y.  App.  filed  May  16,  1918. 
Applied  to  annealed  or  hardened  metals. 

1,376,371.     Automatic  Telephone  System; 

George     A.     Yanochowskl,     Chicago.     111. 

App.  filed  Oct.  2,  1916.     Metallic  line. 
1,376,379.         Silverware      Cleaning      and 
■Washing    Machine;    George    H.    North, 

Cranston,  R.  I.     App.  filed  May  17,  1920. 

(Issued  May  3,  1921) 

1,376,391.  Telephone  Toll  Circuits; 
Oscar  M.  Arnold  and  John  F.  Toomey, 
New  York,  N.  Y.  App.  filed  Feb.  24, 
1919.     Private-branch  exchange. 

1,376,393.  Reversing  Mechanism  for 
Cylinder  Washing  Machines  ;  Fritz 
Balzer,  Chicago.  111.  App.  filed  June  8, 
1916. 

1,376,396.  Rail  Bond;  John  R.  Brown, 
Mansfield,  Ohio.     App.   filed  Nov.   9,  1918. 

1.376.399.  Electrical  Measuring  Instru- 
ment ;  Lewis  W.  Chubb.  Pittsburgh,  Pa. 
App.  filed  July  3,  1916.  To  measure 
root-mean-square  of  voltage. 

1.376.400.  Means  for  Eliminating  Dis- 
torted Harmonics  from  Alternating- 
Current  Generators  ;  Lewis  W.  Chubb, 
Edgewood  Park,  Pa.  App.  filed  Feb.  IS, 
1917. 

1.376.401.  Connector  ;  Edward  M.  Clay- 
tor,  Wilkinsburg.  Pa.  App.  filed  July  28. 
1917.     For   testing  purposes. 

1.376,408.  Trolley  Wheel;  William  B. 
Cullen,  Westfield,  Mass.  App.  filed  July 
21,    1919.      Improved    bearing   surface. 

1,376,415.  Electric  Range  Heating  Ele- 
ment ;  Frank  F.  Forshee,  Flint,  Mich. 
App.  filed  May  15.  1919.  Quickly  con- 
nected. 

1.376.417.  Balancing  Means  for  Poly- 
phase Systems  ;  Charles  Le  G.  Fortes- 
cue,  Pittsburgh,  Pa.  App.  filed  Aug.  4, 
1916.  Machine  used  as  shunt-phase 
balancer. 

1.376.418.  Relay  System;  Charles  Le  G. 
Fortescue,  Pittsburgh,  Pa.  App.  filed 
Sept.  9,  1916.  For  protecting  parallel- 
connected   feeder  circuits. 

1.376.419.  Polyphase  Distributing  Sys- 
tem ;  Charles  L.  G.  Fortescue,  Pitts- 
burgh, Pa.  App.  filed  Sept.  SO.  1916. 
Phase-balancing   means. 

1.376.420.  Phase  Balancek  ;  Charles  Le  G. 
Fortescue,  Pittsburgh,  Pa.  App.  filed 
Nov.  7,  1916.  For  maintaining  sym- 
metrical  condition. 

1.876.421.  Single-Phase  Motor;  Charles 
Le  G.  Fortescue,  Pittsburgh.  Pa.  App. 
filed  Dec.  24,  1918.     Commutator  type. 

1.376.422.  Polyphase  Distributing  Sys- 
tem ;  Charles  Le  G.  Fortescue,  Pitts- 
burgh, Pa.  App.  filed  Nov.  18,  1916.  For 
maintaining    symmetrical    conditions. 

1.376.423.  Phase  Distributing  System; 
Charles  Le  G.  Fortescue,  Pittsburgh,  Pa. 
App.  filed  Nov.  18.  1916.  For  maintajo- 
jjig  symmetrical  polyphase  conditions. 

1.376.424.  Regulating  System  :  Charles 
Le  G.  Fortescue.  Pittsburgh,  Pa.  App. 
filed  Nov.  7,  1916.  To  compensate  for 
line  losses. 


1.376.425.  Means  for  Eliminating  Har- 
monics IN  Polyphase  Alternators  ; 
Charles  Le  G.  Fortescue,  Pittsburgh,  Pa. 
App.  filed  Jan.  29,  1917.  For  preventing; 
flow  of  harmonic   current. 

1.376.426.  MoTOR-CoNTROL  System;  Adolph 
A.  Gazda,  Wilkinsburg,  Pa.  App.  filed 
Sept.  30,  1916.  For  printing  presse*  and 
similar  machines. 

1,376,428.  Self-Componding  Phase  Con- 
verter ;  Rudolf  E.  HoUmund.  Swissvale, 
Pa.  App.  filed  July  11,  1916.  Compo- 
nent voltages  automatically  regulated. 

1,376.4  29.  Phasd- Converter  Exciting 
System  ;  Rudolf  E.  Hellmund,  Swissvale. 
Pa.  App,  filed  Aug.  7,  1916.  Component 
voltages    automatically    regulated. 

i. 376. 430.  Method  op  and  Apparatus  for 
Exciting  Phase  Converters  ;  Rudolf  E. 
Hellmund,  Swissvale,  Pa.  App.  filed 
Aug.  7,  1916.  Component  voltages  auto- 
matically  regulated. 

1.376.431.  System  of  Control;  Rudolf  E. 
Hellmund,  Swissvale,  Pa.  App.  filed 
March  8.  1917.  Accelerating  and  regene- 
rative   operation. 

1.376.432.  System  of  Control  for  Induc- 
tion Machines  ;  Rudolf  E.  Hellmund. 
Swissvale,  Pa.  App.  filed  Aug.  7,  1917. 
Operated  in  cascade,  with  predetermined 
load  distribution. 

1.376.433.  Winding  for  Dynamo-Electric 
Machines  ;  Rudolf  E.  Hellmund,  Swiss- 
vale, Pa.  App.  filed  Aug.  10,  1918. 
Alternating-current  motors  of  closed-slot 
type. 

1.376.434.  Method  of  and  Apparatus  for 
Operating  Induction  Machines  ;  Rudolf 
E.  Hellmund,  Swissvale,  Pa.  App.  filed 
Oct.  24,  1916.  Starting  and  regulating 
induction   machines. 

1.376.452.  Controlling  a!*d  Regulating 
Apparatus  for  Dynamo-Electric  Ma- 
chines ;  Friedrich  W.  Meyer.  Milwaukee. 
Wis.  App.  filed  Dec.  8.  1917.  Use  of 
direct-current  motors,  etc.,  on  alternat- 
ing current. 

1.376.453.  Controlling  and  Regulating 
Apparatus  for  Aj,ternating-Current 
Dynamo-Electric  Machines  ;  Friedrich 
W.  Meyer.  Milwaukee.  Wis.  App.  filed 
Jan.  21.  1918.  Sensitive  and  stable  regu- 
lation. 

1,376.455.  System  of  Pressure  Reoui*4- 
tion  :  Edward  T.  Moore.  Syracuse.  N.  Y. 
App.  filed  April  22,  1915.  Employed  in 
connection   with    pulpwood    grinders. 

1.376.470.  Liquid  Rheostat;  Joseph  Slep- 
ian,  Wilkinsburg,  Pa.  App.  filed  April 
18.  1919.  To  prevent  corrosion  of  elec- 
trodes by  sea  water,  etc. 

1.376.471.  Apparatus  for  the  Production 
OP  a  Chlorine  Solution  ;  Maurice  G. 
Slocum.  St.  Joseph,   Mo.      App.  filed   Nov. 

29,  1919.      For   strengthening   solution    of 
sodium   chloride. 

1.376.485.  Electric  Heater;  Edmond  Ver- 
straete,   Belleville,   N.  J.      App.    filed   Oct. 

30,  1919.      For  ranges,  etc. 

1.376.486.  Electrical  Insulator;  Kalman 
von  Kando.  Vado  Ligure.  Italy.  App. 
filed  Dec.   9,   1914.     Trolley  support. 

1,376,495.  Electrolytic  Cell  ;  John  M. 
Williams,  Guthrie,  Okla.  App.  filed  Sept. 
5,   1916.      For   electrolyzing  common   salt. 

1,376,501.  Combined  Rivet  Heater  and 
Riveter  ;  Alfred  L.  Atherton,  Pittsburgh, 
Pa.  App.  filed  Sept.  11.  1920.  Heated 
by  passage  of  current. 

1,376,509.  Steam  Generator  and  Super- 
heater ;  Andrew  J.  Borst,  Jr.,  Buffalo, 
N.  Y.  App.  filed  April  4,  1917.  Electric 
current  as  heating  medium. 

1.376.512.  Attachment  for  Smoothing 
Irons  ;  Ronald  E.  Campbell.  Columbia, 
S.  C.  App.  filed  March  25.  1920.  To 
convert  sadiron   into   electric   iron. 

1.876.513.  Safety  Attachment  for  Elec- 
tric Irons  ;  Ronald  E.  Campbell.  Colum- 
bia. S.  C.  App.  filed  Sept.  8,  1920.  Con- 
nection  broken   when   handle  is   released. 

1,376,563.  Process  for  the  Preparation 
OF  Pure  Alkaline  Aluminates;  Paul 
Miguet,  St.  Julien-Montricher,  France. 
App.  filed  Nov.  S,  1919.  Free  from  acid 
oxides. 

1,876.566.  Storage  Battery  ;  John  H. 
Murphy.  New  York,  N.  Y.  App.  filed 
May  12,  1920.  Central  lead  grid  serving 
as  a  brace  against  which  outer  layers 
of  corrugated  and  perforated  lead  plates 
are   placed. 

1.376.581.  Process  and  Apparatus  for  the 
Production  of  Lead  Oxide  ;  Harry  S. 
Reed  and  Henry  L.  Publow.  East  Lan- 
sing. Mich.  App.  filed  Sept.  17.  1920. 
Fi'om   basic  carbonates. 

1.S76.592.  Variometer;  John  S.  E.  Town- 
send.  Oxford,  England.  App.  filed  April 
10,   1918.      Two   ranges   of   inductance. 
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News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

LINCOLN,  ME. — The  Bangor  Railway  & 
Electric  Company  has  acquired  the  prop- 
erty of  the  Lincoln  Light  &  Power  Com- 
pany. Extensive  improvements  are  con- 
templated. 

TOWNSHEND,  VT.— The  Public  Service 
Commission  has  granted  permission  to  the 
Townshend  Electric  Company,  recently  or- 
ganized with  a  capital  of  $10,000.  to  supply 
electricity  in  Townshend.  Tlie  company 
plans  to  erect  a.  transmission  line  from 
Townshend  to  Newfane.  where  it  will  se- 
cure energy  from  the  system  of  the  Twin 
State  Gas  &  Electric  Company. 

GREAT  BARRINGTON.  MASS.  —  The 
South  Berkshire  Power  &  Electric  Com- 
pany has  acquired  the  Rockdale  Mills  and 
adjoining  property  at  Rockland,  to  be  used 
for  extensions  to  the  company's  electrical 
system. 

BRIDGEPORT.  CONN.— The  Crane  Com- 
pany. Chicago.  HI.,  is  contemplating  exten- 
sions and  improvements  to  tiie  power  house 
at  its  local  plant  on  South  Avenue  to  cost, 
including  equipment,   about   $125,000. 

LYME.  CONN.  —  The  Lyme  Electric 
Power  Company  has  closed  a  contract  with 
the  Lyme  lighting  committee  to  supply 
electricity  in  Lyme.  The  line  will  extend 
from  the  lower  Lieutenant  River  Bridge 
northward,  a  distance  of  7  miles.  Negotia- 
tions are  under  way.  it  is  reported,  to  con- 
tinue the  line  to  Pleasant  Valley. 

TORRINGTON,  CONN.— Steps  have  b.een 
taken  by  the  Business  Men's  Association 
to  secure  an  ornamental  lighting  system 
in  the  business  district  of  the  city. 


Middle  Atlantic  States 

ALBANY,  N.  Y.  —  The  installation  of 
electrically  operated  equipment  at  the  city 
filtration  plant  is  under  consideration.  The 
cost  has  been   estimated  at  about  $60,000. 

BUFFALO.  N.  Y. — The  City  Council  is 
considering  the  installation  of  a  new  light- 
ing system  on  Genesee  Street  from  Jeffer- 
son to  Bailey  Avenue. 

CAPE  VINCENT.  N.  Y. — The  E.  W.  Coon 
Company  contemplates  rebuilding  its  cold- 
storage  plant,  recently  destroyed  by  fire, 
causing  a  loss  of  about  $400,000.  Electric 
equipment,  mechanical  apparatus  and  re- 
frigerating machinery  will  be  required. 

KENMORE.  N.  Y. — The  installation  of  a 
new  lighting  system  in  the  business  district 
of  Kenmore  is  under  consideration  by  the 
village  authorities. 

LONG  ISLAND  CITY.  L.  I..  N.  Y.— The 
Quadri  Color  Company.  310  East  Twenty- 
third  Street,  New  York,  contemplates  the 
erection  of  a  two-story  plant,  104  ft.  x  283 
ft.,  at  South  Jane  and  Sunswick  Streets 
and  Van  Alst  Avenue.  Long  Island  City, 
to  cost  about  $400,000  with  machinery. 
Motors  and  other  electrical  equipment, 
transmission  and  mechanical  apparatus  will 
be  required.  Hans  A.  Obst  is  president. 
E.  G.  Perrot,  Woolworth  Building,  New 
York,  is  architect. 

NIAGARA  FALLS,  N.  Y.— The  Milling  & 
Lighting  Company  has  applied  to  tlie  Pub- 
lic Service  Commission  for  permission  to 
erect  a  new  transmission  line  from  its 
power  plant  to  Nicholville. 

NIAGARA  FALLS,  N.  Y.  —  Arrange- 
ments have  been  made  by  the  Niagara 
Falls  Power  Company  to  issue  $6,000,000 
in  bonds,  part  of  the  proceeds  to  be  used 
for  the  erection  of  its  new  hydro-electric 
plant.  It  is  proposed  to  increase  the  output 
of  the  plant  from  486.000  hp.  to  673,500  hp. 
Foundation  work  for  the  new  station  is 
under  way. 

DOVER,  N.  J. — Arrangements  are  being 
made  by  the  New  Jersey  Power  &  Light 
Company  to  extend  the  street-lighting  sys- 
tem at  Mount  Arlington  Borough  to  Jeffer- 
son Township,  in  the  Lake  Hopatcong  sec- 
tion. 
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EAST  ORANGE.  N.  J. — Neeotintions  nre 
undor  «a>  bitwiin  the  City  Couiuil  miuI 
the  rublii-  Servici'  EUctrio  Company  for 
the  installation  of  an  iintU-iKiound  conduit 
system  on  Main  Street  in  connection  with 
the   widening  of   tlie   thorouglifaies. 

MADISON*.  N.  J. — The  Council  has  au- 
thorized an  investigation  for  asccrtainine 
the  present  condition  of  tlie  municipal  elec- 
tric power  plant  and  estimated  cost  of  pro- 
posed improvements, 

NEWARK,  N.  .1,— The  City  Commission 
is  considering  the  election  nt  a  new  munic- 
ipal market  building,  150  ft.  .v  U"!  ft.,  in 
the  vicinity  of  Mulberry  .street.  The  plans 
provide  for  the  installation  of  a  power 
plant,  complete  electrical  equipment  and 
elfi-trie  signal  s.vstem.  Fi'ank  Grad,  245 
Springfield  Avenue,  is  architect. 

ALLENTOWN,  P.\. — The  City  Council  is 
considering  extending  tlie  (loodlight  system 
on  Hamilton  Street  to  the  Lehigh  River 
Bridge, 

ALTOONA,  P.\. — Bids  will  be  received 
bv  the  board  of  directors  of  the  School 
District  of  Altoona  until  June  6  for  build- 
ing a  central  heating  and  power  pl.int. 
Wood,  Hulse,  Yates  &  Company,  2S3  Broad- 
way. New   York   City,  are  engineers, 

WILKES-EARRE.  PA. — The  Lehigh  & 
Wilkes-Barre  Coal  Company,  16  South 
River  Street,  is  considering  enlarging  its 
steam  powei-  plant  at  Gieen  Mountain  col- 
liery  and   installing   additional    equipment. 

ANNAPOLIS.  MD, — The  Harper's  Ferry 
Electric    Light   &    Power    Company    has    ap- 


Wa>!hington,  D.  C,  will  receive  bids  until 
June  11  for  furnishing  flashlights  and  bat- 
teries for  various  Eastern  and  Western 
yards.     Schedule  8U56, 

North  Central  States 

BATTLE  CREEK,  MICH.  —  Plans  are 
under  consideration  for  remodeling  the  or- 
namental lighting  system  in  the  business 
district.  It  is  proposed  to  replace  the  flve- 
lamp   cluster   with   single    lamps. 

DETROIT,  MICH. — The  Board  of  Direc- 
tors of  the  Harper  Hospital  Association,  it 
is  reported,  will  take  bids  at  once  for  a 
two-storv  addition,  88  ft.  x  10.^)  ft.,  to  the 
power  house  to  cost  about  $85,000.  Albert 
Kahn,  1000  Marquette  Building,  is  archi- 
tect. Dr.  Stewart  Hamilton  is  superin- 
tendent. 

CHILLICOTHE,  OHIO. — Bids  will  be  re- 
ceived .at  the  office  of  the  supervising  archi- 
tect Treasurv  Department,  Washington, 
D  C.  until  June  6  tor  the  installation 
complete  of  an  electric  dumbwaiter  in  the 
ITnited  States  Post  Office  at  Chillicothe. 
Ohio.  James  A.  Wetmore  is  acting  super- 
vising architect. 

NEWCASTLE.  IND. — Bids  will  be  re- 
ceived by  the  citj-  clerk  until  June  6  for 
materials  and  equipment  for  a  street-light- 
ing system  to  cost  about  $11,500. 

CHICAGO,  ILL. — The  Waterway  Paper 
Company,  Kedzie  Avenue  and  Thirty-second 
Street,  is  having  plans  prepared  for  the 
erection  of  a  new  one-story  factory    80   ft. 


THE  5,000-KVA.  UNIT  BEING  ADDED  TO  THE  EASTERN  TEXAS  ELECTRIC  COMPANY  S 
PLANT  AT  PORT  ARTHIR.     THE  ADDITION  WAS  BUILT  BY  STONE  &  WEBSTER 


plied  to  the  Public  Service  Commission  for 
pei-mission  to  extend  its  lines. 

BALTIMORE.  MD. — Arrangements  have 
been  made  by  the  Board  of  Education  for 
an  appropriation  of  $-50,000  for  the  in- 
stallation of  new  heating  and  ventilating 
s,\stems,  with  electric.-illj'  opei-ated  etiuip- 
ment,  in  seventeen  public  school  buildings- 
N'-w  power  housi-s  ^^ill  aKso  be  erected,  with 
equipment  in  fireproof  partitions. 

CUMBERLAND,  MD. — .\n  ordinance  has 
been  passed  by  the  City  Council  requiring 
the  installation  of  underground  conduit 
lines  on  Mechanic  Stre<-t  by  the  Edison 
Electric  Illuminating  Company,  Pennsyl- 
vania Railroad  Company,  I'ostal  Ti'legraph 
Compan.v,  "Western  I'nion  Telegraph  Com- 
pany and  the  Chesapeake  &  Potomac  Tele- 
phone Company.  An  ornamental  lighting 
system  will  also  be  installed. 

THURMONT.  MD. — Plans  have  been  ap- 
proved by  the  Council  for  the  erection  of  a 
substation  to  b«.  u.s'-d  as  an  auxiliary  to  the 
electric  lighting  plant. 

AMHERST.  VA.— The  Amherst  Electric 
&  Power  Comp.iny  is  considering  the  in- 
stallation of  a  lighting  system.  W.  A.  Bal- 
Uock  is  proprietor. 

LYNCHBrRG.  VA.  —  A  movement  has 
been  started  by  the  City  Council  for  the 
installation  of  a  municipal  electric  light 
plant. 

MONTVALE.  VA.  — H.  M.  Stephens  & 
Son  are  considering  the  erection  of  a  three- 
phase  electric  transmission  line  from  Bed- 
ford to  Montvale.  Bids  are  being  asked,  it 
is  understood,  for  copper  wire,  transform- 
era,  meteis,  electric  fixtures,  etc. 

WASHINGTON,  D.  C— The  Bureau  of 
Supplies    and    Accounts.    Navy    Department, 


the  ornamental  street-lighting  system  have 
been  approved  by  the  Chaniber  of  Com- 
merce. The  plans  piovide  for  178  stand- 
ards to  cost  about  $37,500. 

UNIONVILLE,  MO.  —  Plans  are  being 
prepared  for  the  construction  of  a  munic- 
ipal electric  light  and  power  plant  to  cost 
about  $81,000.  The  Hennington  Engineer- 
ing Company,  National  Building,  Omaha, 
Neb.,   is   engineei-. 

DICKINSON.  N,  D.— The  State  Board  of 
Administration  contemplates  the  construc- 
tion of  a  power  plant  to  cost  about  $40,000 
at  the  Diclcinson  Normal  School.  C.  L. 
Pillsbury,   Minneapolis,   Minn.,   is  engineer. 

GRAND  FORKS,  N.  D.— Additions  to  the 
power  plant  at  the  University  of  North 
Dakota  to  cost  about  $20,000  are  contem- 
plated by  the  State  Board  of  Administra- 
tion. 

PAWNEE  CITY.  NEB. — Plans  are  being 
prepared  for  an  addition  to  the  municipal 
plant  to  cost  about  $85,000.  E.  T.  Archer 
&  Company,  New  England  Building,  Kansas 
City,   Mo.,    are  engineers. 

HORTON,  KAN. — Bids  will  be  received 
by  I.  Griffith,  city  clerk,  until  May  31  for 
furnishing  one  Diesel  engine  and  generator 
to  be  installed  in  the  light  and  water  plant. 


X  ISO  ft.,  and  power  plant,  to  cost,  includ- 
ing machinery,  about  $175,000.  Frank  D, 
Chase,  Inc.,  645  North  Michigan  Avenue, 
is  architect  and   engineer. 

FLORA.  ILL, — Improvements  to  the  mu- 
nicipal lighting  system  is  under  considera- 
tion. 

GALESBURG,  ILL.  —  Plans  are  being 
pr<^pared  by  the  cit.v  engin»-er  for  the  in- 
stallation of  a  flre-alarm  system. 

ROCKFORD,  ILL.— The  Rockford  Elec- 
tric Coinjjany  contemplates  an  expenditure 
of  $2  11,000  for  improvements  to  its  plant. 
The  plans  provide  for  building  an  outdoor 
switchboard,  switch  track  and  coal  yard. 
Adam  Gschwindt  is  general  manager. 

PRINCETON.  WIS.  —  The  Princeton 
Power.  &  Light  Company  has  increased  its 
capital  stock  'from  $30,000  to  $50,000,  the 
pi'oceeds  to  be  used  for  the  purchase  of 
additional   generating    equipment. 

TWO  RIVERS,  WIS.— Vaughn  &  Meyer, 
engineers.  Security  Building.  Milwaukee, 
have  prepared  plans  for  improvements  to 
the  municipal  electric  plant,  including  re- 
modeling switchboard  and  clianging  to  the 
th?-ee-pliase  system,  erecting  steel  poles  ^nd 
rebuilding  electric  distribution  system. 
Joseph   Doleysh   is   city   clerk. 

DARWIN,  MINN.— The  sum  of  $10,000. 
it  is  reported,  has  been  raised  to  provide 
for  electrical  service  in  the  village  of  Dar- 
win. 

COLUMBIA.  MO. — The  board  of  directors 
of  the  University  of  Missouri  contemplates 
the  construction  of  a  steam-op<Mated  power 
house  and  heating  plant  at  the  institution. 
James  P.  Jamieson.  Security  Building.  St. 
Louis,  Mo.,  is  architect. 

SEDALIA.  MO. — Plans  for  extensions  to 


Southern  States 

CHESTERFIELD.  S.  C— The  plant  of 
the  Teal  Light  &  Power  Company.  7  miles 
from  Chesterfield,  was  recently  damaged 
by  fire,  <ra using  a  loss  of  about  $12,000. 

JACKSONVILLE,  FLA.  —  Bonds  to  the 
amount  of  $1,000,000  have  been  voted  for 
improvements  to  the  municipal  docks.  Con- 
siderable electrical  equipment  will  be  re- 
quired. 

ORLANDO.  FLA. — Investigations  of  the 
electric  power  plant  are  being  made  under 
direction  of  the  Council  with  a  view  to 
installing  new  equipment  or  abandoning 
the  station  and  erecting  a  new  plant.  Alvord 
&  Burdick.  8  South  Dearborn  Street,  Chi- 
cago. III.,  are  engineers. 

QUINCY.  FLA. — Bonds  to  the  amount  of 
$175.1100  Iia\'e  been  voted  for  a  municipal 
h.vdro-electric   plant. 

COOKEVILLE.  TENN.— The  erection  of 
a  dam  at  liurgess  Falls  is  contempl-ated  by 
the  city  officials.  The  project  includns  a 
4ii0-hp.  hydro-electric  plant.  A.  P.  Barnes 
is   Mayor. 

MEMPHIS.  TENN. — Extensions  will  be 
made  to  the  river  terminals  at  an  estimated 
cost  of  $;i5«.0o0.  Considerable  electrical 
equipment  will  be  required.  W.  B.  Fowler 
is  city  engineer. 

BIRMINGHAM.  ALA.— The  Corona  Coal 
Company  contemplates  the  erection  of  a 
new  electric  power  plant  and  coal  washer.N' 
at  its  Townley  Mines.  Electrically  driven 
equipment  will  be  installed. 

DUNCAN,  OKLA. — Bonds  to  the  amount 
of  $300.(100  have  been  voted  for  the  con- 
struction of  a  new  Sno-kw.  municipal  elec- 
tric plant,  distribution  system  and  an  or- 
namental lighting  system.  Benham  & 
Mullergran.  Firestone  Building,  Kansas  City, 
Mo.,   are   engineers. 

EDINBURG,  TEX.— At  an  election  to  be 
held  May  31  a  proposal  to  issue  $30,000  in 
bonds  for  an  electric  light  plant  will  be 
submitted    to    the    voters. 


Pacific  and  Mountain  States 

TACOMA,  WASH. —  The  city  has  pur- 
chased a  site  at  North  Twenty-first  and 
Adams  Streets  to  be  used  as  a  site  for  a 
new  transformer  station  for  the  municipal 
light    department. 

SAN  FRANCISCO.  CAL.— Application 
has  been  made  to  the  Railroad  Commission 
for  permission  to  erect  a  transmission  line 
from  the  Kerckhoff  plant  of  the  San  Joaquin 
Light  &  Power  Companv  to  connect  up  with 
the  system  of  the  Pacific  Gas  &  Electric 
Company. 

DUCHESNE.  UTAH. —The  Great  Basin 
Power  L'omijany.  Salt  Lake  City,  is  having 
surveys  made  for  the  development  of  a 
10,000-hp.  hydro-electric  plant,  to  include 
an  earth  dam  110  ft.  high  and  an  irriga- 
tion system  to  cover  25,000  acres.  The  cost 
is  estimated  at  $1,500,000.  H.  A.  Strauss, 
Walker  Bank  Building.  Salt  Lake  City,  is 
engineer.        ^ 

Canada 

KEMPTVILLE.  ONT. — Preparations  are 
being  made  for  the  erection  of  a  transmis- 
.sion  line  by  the  Hydro-Electric  Power  Com- 
mission of  Ontario  from  Merrickville  tt 
Kemi»t\-ille. 


^^^- 


r^ti 


Electrical  World 

New  York,  Saturday,  June  4,  1921 


fVashington  Sends  a  Message 
of  Encouragement 


WE  HAVE  recently  received  a 
very  heartening  message  from 
the  government  to  American 
business.  The  President,  the  Vice-Presi- 
dent and  the  Secretary  of  Commerce 
gathered  with  the  leading  business  men 
of  the  country  to  commemorate  the  one 
hundred  and  twent\^-fifth  anniversary  of 
our  oldest  and  greatest  business  news- 
paper. They  united  in  an  earnest  effort 
to  interpret  to  the  business  men  of  the 
United  States  the  business  purposes  of  the 
administration.  They  outlined  an  atti- 
tude of  reasonableness  and  helpfulness 
that  if  consistently  maintained  will  bring 
the  stimulus  and  strength  to  business  that 
we  need  so  greatly. 

Ndw  the  electrical  industry — in  its 
many  branches — is  before  all  else  a  busi- 
ness. It  is  a  business  singularly  vital  to 
the  commercial  health  and  prosperity  of 
the  community  and  the  nation.  This 
message,  therefore,  has  been  spoken  to  us 
no  less  than  to  other  groups  of  business 
men,  and  it  has  been  addressed  to  us  as 
individuals  for  the  encouragement  and 
guidance  of  the  day's  work. 

In  a  word,  the  message  is  this:  that 
honest  business  is  to  be  helped  and  not 
restricted,  that  the  bigness  of  business 
is  not  to  react  to  its  prejudice  so  long  as  it 
is  fair,  that  the  true  function  of  the  gov- 


ernment is  and  will  be  to  work  for  busi- 
ness in  intimate  practical  co-operation. 
To  this  end  the  Department  of  Com- 
merce is  proceeding  to  develop  a  new, 
enlarged  program  of  service  to  every 
branch  of  trade.  And  Secretary  Hoover 
appeals  to  the  business  press  of  each  sepa- 
rate trade  to  aid  in  defining  and  dissem- 
inating the  service  to  its  own  industry. 

This  is  good  tidings.  But  the  extent 
of  the  benefit  it  brings  must  depend  upon 
the  degree  to  which  it  is  utilized.  The 
amount  of  personal  help  that  comes  to  any 
single  man  will  be  in  the  measure  of  the 
intelligence  and  zeal  with  which  he  seeks 
it  and  applies  it  in  his  work.  That  is  the 
point  that  every  man  in  the  electrical 
business  must  keep  in  mind. 

As  the  plans  unfold,  the  ELECTRICAL 
World  will  report  and  present  to  the  elec- 
trical industry  these  new'  services  which 
the  government  has  promised.  This  will 
be  in  accordance  with  the  plan  of  Mr. 
Hoover,  who  pointed  out  that  the  busi- 
ness paper  is  the  medium  within  each 
trade  for  the  prompt  and  useful  dis- 
tribution of  this  practical  and  profitable 
information  and  advice,  which  will  come 
in  steadily  improving  quality  and 
quantity.  Watch  in  the  ELECTRICAL 
World,  therefore,  for  this  new  help  for 
you  from  Washington. 
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Milan  Raynard  Bump 

Who  brings  to  the  Natio7ial  Electric  Light  Association  as  president-elect  a  broad  national  poiiit 

of  view  gained  through  engineering  stvxlies  and  executive  supervision  of 

properties  in  more  than  half  of  the  states  of  this  country 


*X  ENGINEER  of  broad  experience 
/A  with  a  sympathetic  untlerstandlngr 
•*■  -■■  and  appreciation  of  all  phases  of 
the  electric  li^lit  and  power  business 
has  been  chosen  to  lead  the  National 
Klectric  IJght  Association  during  the 
coming  administrative  year.  Milan  R. 
Bimip  is  the  fourth  member  of  Henry 
I-..  Doiierty  &  Company'  to  become  presi- 
dent of  the  N.  E.  I^.  A.  Since  1910.  ex- 
cept for  a  few  months  six  years  ago 
when  he  was  vice-president  of  the 
Picher  Lead  Company,  Mr.  Hump  has 
been  chief  engineer  of  the  Doherty  or- 
ganization In  charge  of  all  engineering 
and  of  the  construction  and  operating 
departments  of  the  public  utility  divi- 
sion. Later  lie  became  a  member  of  the 
executive  committee  of  the  company  in 
charge  of  the  oil  transportation,  reflhing 
and  marketing  divisions  and  the  natu- 
ral-gas division. 

Mr,  Bump  was  born  at  Rocis  Falls, 
Wis.,  March  18.  1881.  His  boyhood  was 
passed    in    Spokane,    Wash.,    where    he 


received  his  early  education  in  the  pub- 
lic schools.  At  the  age  of  twenty-one 
lie  was  graduated  in  electrical  engineer- 
ing from  tlie  Univei-sity  of  Wisconsin. 
Immediately  he  entered  upon  engineer- 
ing work  with  the  Washington  Water 
I'owei-  Company.  A  year  later,  how- 
over,  saw  him  back  at  the  university, 
where  he  was  an  instructor  in  electrical 
engineering  for  a  year.  In  1901  he  be- 
came associated  with  Henry  L.  Doherty 
as  the  first  cadet  engineer  of  the  Do- 
herty training  schools.  Until  1906  he 
was  engineer  for  the  gas  department  of 
the  Denver  Gas  &  Electric  Light  Com- 
pany. In  the  year  just  named  he  was 
selected  as  examining  engineer  for 
Henry  !_,.  Doherty  &  Company  and  sent 
to  Joplin,  Mo.,  the  great  lead  and  7.inc 
district.  There  he  remained  until  1909, 
consolidating  several  utility  properties 
to  form  the  Empire  District  Electric 
Company,  of  wiiich  he  became  treasurer 
and  general  manager.  He  also  designed 
and  erected  a  large  modern  steam  plant 


and  an  extensive  transmission  system 
covering  that  entile  mining  field.  In 
1910  he  left  .Joplin  for  New  York  to 
take  up  his  present  duties.  During  his 
first  five  years  as  ciiief  engineer  of  tlie 
Doherty  organization  Mr.  Bump  was  en- 
gaged largely  in  examining  for  pur- 
chase and  revamping  many  of  the  utility 
properties  of  the  Cities  Service  Com- 
pany   subsidiaries. 

In  his  work  of  rehabilitating  sick 
utilities  Mr.  Bump  has  become  a  firm 
believer  in  the  value  of  good  public  re- 
lations. It  is  not  surpr-ising  therefore  to 
find  in  him  one  of  the  most  .ardeiit  ad- 
vocates of  customer  ownership  of  public 
utility  securities.  He  is  a  thorough 
student  of  public  ulilit\'  problems  even 
though  th*',\'  bo  apart  from  engineering, 
and  through  his  executive  touch  with 
properties  in  mor(!  than  half  the  states 
he  brings  to  the  N.  E.  Ij.  A.  a  well- 
balanced  n.'itionfil  point  of  view  that 
should  prove  of  immeasui-able  value  to 
the  clectT-ic  light  and  power  industry. 
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Government  Reorganization  and 
Bureaucratic  Inertia 

INERTIA,  the  greatest  natural  obstacle  to  human 
progress,  whether  individual  or  collective,  grows  with 
the  growth  of  the  body  whose  action  it  impedes,  and 
where,  as  at  Washington,  the  political  concerns  of  a  vast 
nation  center,  only  constant  vigilance  and  effort  can 
resist  its  paralyzing  effect.  Government  departments 
by  the  nature  of  their  being  become  lazy  and  compla- 
cent, and  when  new  blood  is  injected  into  executive 
veins  the  first  effect  on  the  bureaucratic  system  is  not 
a  reaction  to  the  stimulus  but  an  effort  to  smother  the 
new  blood  with  the  old  while  performance  goes  on  in 
the  old,  imperfect  way.  There  is  some  fear  that  this 
may  be  the  fate  of  the  promising  movement  for  govern- 
mental reorganization  which,  having  its  origin  in  a 
demand  from  all  parts  of  the  nation  for  greater  effi- 
ciency and  economy  in  government,  was  hailed  by  some 
super-optimists  as  all  but  accomplished  when  the  new 
federal  administration  took  hold.  In  reality,  before 
this  work  can  even  be  started,  traditions  must  be  ex- 
ploded, opponents  thwarted  and  Congress  convinced. 
At  the  present  rate  of  progress  two  years  hence  appears 
as  the  earliest  date  when  new  machinery  will  really 
turn.  This  is  far  too  long  a  time  to  wait.  If  anything 
worth  while  is  to  be  done  while  the  country  is  in  a 
reforming  mood  and  before  enthusiasm  dies  out,  insist- 
ence and  persistence  must  mark  the  daily  mood  of  those 
whose  duty  it  is  to  lead  this  movement — whether  they 
be  the  engineers,  eager  to  place  at  the  service  of  their 
eminent  confrere  in  the  Department  of  Commerce  proper 
instrumentalities  with  which  to  accomplish  his  great 
task,  or  the  business  press,  to  whose  power  President 
Harding  recently  paid  so  high  a  tribute,  or  the  com- 
mercial world  in  general,  so  dominant  a  part  of  the 
nation's  life  and  to  whose  ideals  of  honestly  won  success 
government  co-operation  intelligently  directed  can  con- 
tribute so  much. 


Need  of  Qualified  Counsel  in  Hearings 
Before  Regulatory  Commissions 

THE  law's  delay  of  which  Hamlet  complained  often 
prevails  in  an  aggravated  form  in  the  rate  hearings 
of  public  service  commissions,  but  with  this  difference 
as  compared  with  court  procedure,  that  it  is  due  not 
so  much  to  red  tape  and  obstructive  legal  tactics  as  to 
the  incompetency  of  the  opposing  counsel.  In  too  many 
cases  these  lawyers,  however  learned  in  the  statutes 
they  may  be,  know  little  of  public  utilities  or  of  the 
principles  that  govern  their  valuation.  They  are  neither 
rate  experts  nor  valuation  engineers,  let  alone  electrical 
technicians.  In  many  recorded  cases  they  have  frittered 
away  the  commission's  time  and  added  thousands  of 
dollars  to  the  cost  of  the  proceedings  because  of  their 
unfamiliarity  with  the  specialized  statistics  and  engi- 


neering that  enter  so  largely  into  the  argument.^.  There 
are  many  courts,  and  it  is  sometimes  possible  to  expe- 
dite the  progress  of  a  cause  by  transferring  it  from  one 
court  to  another;  but  there  is  in  each  state  only  one 
commission  where  a  given  rate  case  can  be  heard. 
Would  it  not  be  logical  to  require  that  those  who  desire 
to  practice  before  regulatory  bodies,  where  calendars 
are  usually  crowded,  and  where  in  many  states  execu- 
tive funds  are  insufficient  and  trained  staffs  are  too 
small,  should  pass  an  examination  to  establish  their 
competency?  If  all  the  counsel  were  specialists  in  this 
specialized  field,  justice  would  be  surer  and  the  utilities 
and  the  public  would  both  be  served. 


An  Epoch-Making-  N.  E.  L.  A. 
Convention 

THE  greatest  number  of  electric  light  and  power 
company  executives  ever  yet  assembled  by  the  Na- 
tional Electric  Light  Association  met  in  convention  in 
Chicago  this  week.  In  depth,  breadth  and  height  the 
convention  was  a  record  one.  The  association  has  at 
last  found  its  stride  and  in  a  single  bound  has  leaped 
beyond  the  petty  detail  of  routine  to  the  larger  and 
more  vital  questions  of  public  relations  and  finance.  Not 
that  the  engineering  problems  involved  in  the  genera- 
tion, transmission  and  distribution  of  electricity  were 
neglected — the  numerous  and  exhaustive  reports  of  the 
association's  excellent  engineering  committees  disprove 
that — but  that  the  dominant  issues  confronting  the  in- 
dustry were  brought  out  and  accentuated  in  a  way  to 
command  respect  and  rivet  attention. 

There  can  be  no  question  that  a  satisfactoi-y  solution 
of  these  problems  is  imperative  if  the  industry  is  to  con- 
tinue to  go  forward.  Neither  can  there  be  any  doubt  as 
to  the  determination  of  the  National  Electric  Light  As- 
sociation to  knuckle  down  to  the  task.  The  utilities  no 
longer  fool  themselves  or  the  public  as  to  their  rights 
and  privileges.  The  commissions,  the  courts  and  public 
opinion  have  taught  them  otherwise.  What  they  now 
seek  is  a  wider  appreciation  of  the  difficulties  under 
which  they,  as  regulated  monopolies,  operate  and  public 
good  will  in  their  solution.  Not  satisfied  to  trust  en- 
tirely to  their  own  best  judgment  as  to  the  proper 
course  to  pursue,  the  counsel  of  public  service  commis- 
sioners, publicists,  government  officials,  captains  of  in- 
dustry and  others  has  been  sought,  and  the  result  has 
been  astonishing.  Whereas  the  utilities  previously  saw 
their  opportunities  for  service  as  through  a  glass 
darkly,  they  now  see  them  face  to  face.  Thus  a  new 
spirit  animates  the  National  Electric  Light  Association. 
It  is  no  longer  the  old  association.  Wideness  of  vision 
and  bigness  of  purpose  are  now  its  chief  characteristics, 
and  these  were  revealed  at  the  convention  this  week. 
The  enlarged  program  has  met  with  the  hearty  approval 
and  support  of  the  manufacturers,  and  now  that  the 
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supply  jobbers  are  to  have  a  seal  at  the  council  table, 
who  can  tell  how  great  progress  is  in  store?  All  branches 
have  caught  the  spirit  and  are  inclined  to  help  the  pub- 
lic utilities  win  financial  and  popular  support.  It  re- 
mains but  to  put  some  co-operative  plan  into  action 
whereby  manufacturers,  jobbers,  contractors,  central- 
station  companies,  investment  bankers,  chambers  of 
commerce  and  other  bodies  will  join  in  an  effort  to 
that   end. 

If  the  enthusiasm  just  inspired  at  Chicago  can  be 
maintained — and  there  is  no  reason  why  it  cannot  be 
even  increased — the  financial  thirst  of  the  industry  can 
be  largely  assuaged.  The  will  to  serve  has  been  estab- 
lished. 


Ratings  of  Pin-Type 
Insulators 

IT  HAS  been  known  for  a  long  time  that  the  present 
method  of  rating  pin-type  insulators  has  grown  up 
in  a  haphazard  way,  probably  being  largely  influenced 
by  the  common  practice  of  calling  for  other  equipment 
on  the  basis  of  the  nominal  rating  of  the  circuits  on 
which  it  is  to  be  used.  This  practice  is  necessary  with 
generating  and  transforming  equipment,  where  ade- 
quacy of  design  is  a  factor  that  must  be  worked  out 
by  the  factory  designer.  Its  application  to  insulator 
practice  has  only  resulted  in  confusion,  because  the 
factory  designer  necessarily  is  precluded  from  knowing 
the  conditions  under  which  insulators  of  any  given 
rating  may  be  used.  System  load  and  capacity,  length 
of  lines,  the  presence  or  absence  of  climatic  con- 
ditions or  lightning  disturbances,  the  presence  of  salt, 
excessive  amounts  of  dirt  or  chemicals  in  the  atmosphere 
and  other  conditions  play  an  important  part  in  the 
rating  of  insulators  which  are  to  be  used  in  any  par- 
ticular case. 

The  impracticability  of  considering  all  these  con- 
ditions in  assigning  a  normal  line  voltage  rating  for 
catalog  purposes  has  led  to  a  great  amount  of  confusion 
in  the  selection  of  pin-type  insulators,  with  results  that 
have  in  many  cases  permitted  serious  and  expensive  line 
interruptions.  With  only  flashover  voltages  listed,  it 
would  seem  possible  to  suggest  limits  for  factors  of 
safety  covering  given  conditions  which  could  be  tab- 
ulated in  much  the  same  way  that  data  on  factor  of 
safety  are  tabulated  in  the  literature  dealing  with 
structural  materials.  Such  a  method  should  at  least 
avoid  misleading  results  and,  if  properly  carried  out, 
insulator  problems  than  has  usually  been  accorded 
to  them. 

In  this  connection  it  is  interesting  to  note  that  the 
elimination  of  the  present  method  of  rating  pin-type 
insulators  by  nominal  line  voltages  and  the  substitution 
of  the  wet  and  drj"  flashover  voltages  in  catalogs  as  the 
only  voltage  rating  are  under  consideration  by  a  com- 
mittee of  the  American  Institute  of  Electrical  Engineers. 
The  National  Electric  Light  Association  through  the 
overhead  systems  committee  is  co-operating  in  the 
study.  It  is  to  be  hoped  that  the  committee  will  receive 
a  full  expression  of  opinion  from  interested  engineers 
and  find  a  solution  that  will  do  away  with  the  present 
confusion.  It  is,  of  course,  assumed  that  if  the  proposed 
method  of  rating  is  adopted  it  will  be  accompanied  by 
satisfactory  test  specifications  which  will  make  certain 
that  all  ratings  for  these  insulators  can  be  given  on 
the  same  basis. 


Rapid  Progress  in  Hydraulic 
Power  Developments 

ONE  learns  to  look  for  material  of  great  technical 
value  in  the  annual  reports  of  the  committees  of  the 
National  Electric  Light  Association.  This  year  a  new 
committee  comes  to  the  front  charged  with  reporting 
on  matters  connected  with  hydraulic  power,  and  its  con- 
clusions form  no  exception  to  the  rule  we  have  just 
noted.  Two  points  to  which  the  committee  gives  special 
consideration  are  of  particular  interest  and  importance. 
First  comes  the  matter  to  which  we  have  more  than  once 
made  reference,  the  very  great  improvement  in  the 
design  of  waterwheels  during  the  past  twenty  years 
or  so.  Up  to  the  time  that  the  waterwheel  began  to  be 
extensively  used  in  hydro-electric  plants  it  had  under- 
gone few  changes  for  the  better  in  several  generations. 
In  two  particulars  it  was  especially  faulty — efficiency  at 
moderate  outputs  and  specific  speed.  Both  these  fail- 
ings were  probably  due  less  to  the  incapacity  of  the 
designers  than  to  lack  of  insistent  demand,  which  is 
the  only  spur  to  renewed  improvements  in  an  old  and 
somewhat  standardized  product.  Until  the  period  of 
rapid  growth  in  electric  power  transmission  water- 
wheels  were  generally  used  under  conditions  of  fairly 
steady  and  fairly  high  load.  When  running  at  all  they 
were  running  somewhere  near  designed  full  load,  and 
since  the  transmission  of  power  was  generally  by  exten- 
sive systems  of  shafts  and  belts  a  relatively  high  speed 
of  the  wheel  was  not  of  great  importance. 

Within  twenty  years  the  maximum  efficiency  of  good- 
sized  waterwheels  has  been  lifted  by  approximately  10 
per  cent,  and  the  point  of  maximum  efficiency  has 
dropped  back  from  full  load  to  a  point  between  half  and 
three-quarters  load.  In  recent  wheels  the  efficiency 
curve  has  been  particularly  flat,  staying  above  even  90 
per  cent  from  half  load  to  full  load.  The  origin  of  the 
improvement  has  been  in  the  more  careful  design  and 
finish  of  runners  and  their  cases  to  avoid  friction  and 
eddying.  Moreover,  the  speed  of  the  wheels  for  given 
output  has  been  very  considerably  increased  again  by 
design  with  special  reference  to  this  quality,  so  that 
direct  coupling  to  generators  is  feasible  under  condi- 
tions that  would  have  been  regarded  as  quite  impossible 
even  ten  years  ago.  Incidentally  there  has  been  steady 
effort  to  improve  the  draft  tubes  with  respect  to  smooth- 
ness and  facility  in  getting  the  water  out  of  the  way 
after  passage  through  the  wheels.  A  number  of  pat- 
ented designs  more  or  less  similar  in  result  have 
recently  appeared,  all  of  them  tending  to  the  same  good 
end  of  stiffening  the  working  head  by  facilitating  the 
escape  of  water.  The  gain  in  the  net  efliciency  of  the 
wheels,  including  their  settings,  is  not  immaterial,  and 
the  results  have  been  on  the  whole  very  gratifying. 

Secondly,  the  report  deals  in  some  detail  with  the 
study  of  water  supply  from  the  standpoint  of  rainfall 
and  r'un-off.  There  are  comparatively  few  streams  in 
which  there  has  been  long-continued  and  explicit  study 
of  flow  relation  to  rainfall  and  the  character  of  the 
drainage  area.  One  has  to  go  more  or  less  upon  general 
data,  and  in  the  report  before  us  some  rather  interesting 
matter  is  given  concerning  such  data  for  the 
Appalachian  territory.  It  is  shown,  for  example,  graph- 
ically that  the  rainfall  on  the  southeastern  and  western 
slopes  varies  very  radically  not  only  in  absolute  amount 
but  in  respect  to  the  altitude  of  the  territory  concerned. 
On  the  .southeastern  slope  the  rainfall  at  high  altitudes 
is  double  that  on  the  western  side,  while  at  low  altitudes 
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the  figures  are  approximately  equal.  Once  the  data 
from  various  stations  are  put  in  shape,  it  becomes  a 
fairly  easy  matter  to  estimate  the  probable  available 
rainfall  at  any  point.  But  these  data  vary  greatly  as 
one  passes  to  another  part  of  the  country,  so  that 
generalizations  can  be  made  over  only  a  limited  area. 
Still  another  feature  of  the  report  deals  with  the 
study  of  losses  by  evaporation,  which  limit  the  storage 
facilities  as  well  as  the  flow  itself.  In  the  common 
case,  where  storage  is  fundamental  to  economy  of  oper- 
ation, more  thorough  study  of  the  evaporative  losses 
becomes  imperative,  and  we  hope  that  the  subject  will 
be  given  steady  attention  by  the  new  committee. 


Operating  Practice 

with  Overhead  Lines 

AS  USUAL,  the  report  of  the  overhead  systems  com- 
/Vmittee  to  the  National  Electric  Light  Association 
is  full  of  important  matter.  One  can  barely  touch  the 
high  spots  in  editorial  comment,  for  the  report  is 
both  long  and  thorough,  being  particularly  devoted  to 
searching  out  the  results  of  actual  practice  by  care- 
fully prepared  questionnaires.  Two  of  the  long- 
mooted  matters  which  come  to  the  front  are  the  prac- 
tical propei'ties  of  the  delta-connected  and  star-con- 
nected circuits  and  the  usefulness  of  ground  wires  in 
protecting  them.  As  between  delta  and  star  connec- 
tion there  has  been  long  dispute,  each  system  having 
certain  theoretical  advantages,  it  being  assumed  in 
this  connection  that  the  star  system  is  more  or  less 
thoroughly  grounded.  A  questionnaire  dealing  with 
all  phases  of  the  matter  was  sent  out,  and  an  exami- 
nation of  the  many  replies  seems  to  show  that  as  a 
matter  of  actual  practice  the  grounded  star  has  "made 
good."  Not  a  few  companies  which  started  operations 
with  delta  connection  have  more  or  less  completely 
shifted  over  to  the  other  construction.  It  is,  of  course, 
plain  that  a  grounded  system  runs  some  chance  of 
interference  that  is  less  probable  on  an  ungrounded 
delta  system,  but,  on  the  other  hand,  plant  after 
plant  has  found  that  the  surging  conditions  are 
greatly  ameliorated  by  passing  to  the  grounded  star. 
Practice  differs  as  to  thoroughness  of  the  grounding, 
a  matter  which  seems  to  depend  considerably  on  local 
conditions ;  but  a  return  to  star  connection  is  unmis- 
takable, as  it  has  been  indeed  for  some  years  past, 
and  the  report  before  us  confirms  the  judgment  which 
has  been  gradually  forming. 

Another  matter  in  which  the  results  are  perhaps 
less  readily  foreseen  is  the  question  of  protection  of 
lines  by  grounded  conductors  strung  over  them.  Little 
used  in  the  very  early  years  of  power  transmission, 
the  practice  has  steadily  spread,  chiefly  because  of  its 
real  or  supposed  value  as  against  lightning.  The 
committee's  questionnaire  brought  in  a  large  amount 
of  practical  information,  and  while  it  is  far  from 
homogeneous,  it  leaves  a  strong  impression  of  doubt 
concerning  the  value  of  overhead  ground  wires.  The 
records  seem  to  indicate  that  such  wires  afford  a 
probable  protection  to  insulators  of  unknown  magni- 
tude, an  immaterial  amount  of  protection  to  station 
apparatus,  and  an  effect  on  general  disturbances  of 
the  line,  including  lightning,  which  is  of  decidedly 
doubtful  import.  The  summary  certainly  does  not 
show  the  great  protective  value  which  was  firmly 
believed  in  over  a  considerable  period,  and  the  whole 
question  is  left  by  the  committee  as  one  on  which 
much  further  information  needs  to  be  obtained  before 


deciding   whether   the    practice   is    good,    bad    or    in- 
different. 

One  more  phase  of  the  committee's  work  deserves 
comment.  In  this  case  the  results  are  of  a  very  defi- 
nite character,  the  subject  being  preservative  treat- 
ment of  wooden  poles,  which  we  have  preached  off 
and  on  for  a  long  period  past.  The  favorite  treatment 
indicated  is  with  some  variety  of  creosote  oil  or  an 
equivalent  substance.  Sometimes  the  whole  pole  is 
treated,  more  frequently  the  butt,  since  rotting  usu- 
ally takes  place  at  the  ground  surface.  Of  late  it  has 
become  a  frequent  practice  to  puncture  the  butt  of 
the  pole  in  many  places  to  permit  the  more  ready 
entrance  of  the  oil  under  treatment.  Very  little  accu- 
rate data  are  to  be  obtained  as  to  the  results  of  treat- 
ment by  various  plans,  since  it  is  almost  impossible 
to  find  out  just  how  thorough  the  work  has  been  or 
just  what  the  ground  conditions  are  against  which  the 
pole  has  to  contend.  Broadly,  however,  the  indica- 
tions of  more  than  a  decade  of  experience  are  that  the 
controlling  factor  is  the  thoroughness  with  which  the 
preservative  has  penetrated  the  pole.  If  it  has  soaked 
in  well,  a  very  considerable  increase  in  the  life  is 
generally  found,  a  large  proportion  of  the  treated 
poles  remaining  perfectly  sound  after  a  dozen  years' 
use.  The  treated  poles  which  were  found  rotted 
showed  lack  of  penetration.  Seasoned  poles  obviously 
can  be  more  thoroughly  treated  than  unseasoned  ones 
and  give  correspondingly  better  results.  Coal  tar  and 
crude  oil,  sometimes  used,  seem  to  have  proved  rela- 
tive failures,  probably  less  on  account  of  their  actual 
properties  than  by  reason  of  their  failure  thoroughly 
to  penetrate  the  wood.  At  the  present  time,  when 
poles  are  unpleasantly  expensive,  and  getting  scarcer 
at  that,  the  moral  is  a  clear  and  obvious  one. 


How  Far  Should  Industrial-Plant 
Metering  Be  Carried? 

JUST  how  far  metering  should  be  carried  in  the  in- 
dustrial plant  is  a  problem  which  will  bear  careful 
investigation.  It  is  one  of  those  points  where  the 
electrical  engineer,  plant  management  and  accounting 
department  of  an  industry  come  together  on  a  common 
ground — namely,  the  cost  of  the  finished  pi-oduct.  In 
most  cases  the  probability  has  been  that  metering  has 
not  been  carried  to  the  point  of  being  able  to  determine 
the  department  power  or  lighting  costs,  to  say  nothing 
of  these  costs  per  unit  of  product. 

The  charging  of  power  costs  to  overhead  expense  may 
result  in  the  selling  of  certain  products  at  a  loss, 
although  the  entire  output  of  a  plant  may  bring  a 
reasonable  profit.  Therefore  the  application  of  power 
costs  to  departmental  production  of  units  is  a  better 
method  of  cost  analysis.  To  be  sure,  the  expense 
attendant  on  ascertaining  such  costs  must  be  justified. 
Hence  for  an  item  requiring  only  relatively  small  energy 
consumption  for  its  production  the  installation  of  elab- 
orate metering  facilities  would  not  be  warranted.  There 
is,  however,  a  happy  medium  that  lies  in  permanent 
metering  installations  where  they  are  justified  and 
periodic  departmental  tests  where  the  energy  consump- 
tion is  not  such  an  important  part  of  the  expense. 

Here  again  is  an  opportunity  for  the  industrial  elec- 
trical engineer  to  follow  production  costs  with  the  man- 
agement and,  through  studies  in  determining  the  cost 
of  electric  power  per  unit  of  product,  to  find  new  methods 
of  cutting  production  costs  and  increasing  the  efficiency 
of  his  equipment  and  department. 
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Optimism  Keynote  of  N.E.L.  A.  Convention 


Proceedings  at  Chicago  Sessions  Epoch-Making — Broad  Aspects  of  Public  Relations,  Finance. 

Operation  and  Business  Getting  Discussed  by  Leading  Executive  and  Engineering 

Talent  of  Industry  and  by  Public  Service  Commissioners — Attendance 

of  the  Pre- War  Kind  in  Number  and  Geographical 

Representation 


THE  convention  of  the  National  Electric  Light 
Association  held  in  Chicago  this  week  marked 
the  reawakening  of  that  body  to  the  vital 
problems  confronting  it  and  a  determination 
to  cope  with  them  energetically  and  intensively  to  the 
end  that  the  electrical  industry  may  continue  on  its 
march  of  progress  undaunted  and  unchecked. 

Finance  and  public  relations  were  the  major  topics 
up  for  discussion,  and  probably  at  no  other  time  in  the 
history  of  the  association  have  so  many  executives, 
engineers,  bankers  and  influential  heads  of  the  manu- 
facturing and  the  jobbing  trades  been  in  attendance  to 
take  part  in  the  deliberations  and  to  support  the  vari- 
ous movements  leading  to  the  industry's  upbuilding. 

The  questions  of  regulation  were  discussed  from  all 
angles  by  managers  of  utilities  and  by  public  service 
commissioners.  Public  relations,  to  the  betterment  of 
which  the  association  has  devoted  so  much  time  and 
publicity  during  the  past  few  months,  received  earnest 
consideration.  From  without  the  industry  manufac- 
turers, bankers,  publicists  and  government  officials  con- 
tributed their  impressions  of  how  utilities  may  best 
win  public  recognition  and  support,  while  from  within 
the  testimony  of  executives  and  others  showed  that  the 
electric  public  utilities  of  the  country  are  doing  their 
part  through  excellent  service  at  fair  rates  and  through 
various  channels  of  public  information  to  carry  the 
message  of  the  utilities  to  the  man  in  the  street. 

If  there  was  any  one  outstanding  feature  of  the 
convention  which  overshadowed  all  else,  it  was  the  high 
caliber  of  the  men  in  attendance  and  the  evident  desire 
on  the  part  of  all  to  co-operate  to  the  limit  in  all  mat- 
ters affecting  the  electric  light  and  power  business.  In- 
ductive interference  problems  which  have  been  a  sub- 
ject of  contention  between  the  power  and  telephone 
companies  for  years  are  now  in  a  fair  way  of  amicable 
solution.  The  bond  of  fellowship  which  already  unites 
the  manufacturers  of  electrical  apparatus  has  by  con- 
stitutional amendment  been  extended  to  the  jobbers 
also,  so  that  a  more  harmonious  relationship  between 


all  the  branches  of  the  industry  is  now  virtually  assured. 

Samuel  Insull  in  a  masterful  address  on  future  ex- 
pansion in  the  use  of  central-station  power  touched  on 
some  of  the  vital  issues  of  the  day  and  gave  whole- 
some advice  on  superpower  systems.  It  is  fair  to  say 
that  no  session  of  the  very  many  held  during  the  week 
was  without  its  important  feature.  In  fact,  the  pro- 
gram was  so  crammed  with  excellent  reports,  papers 
and  addresses  that  their  immediate  absorption  and  ap- 
preciation was  out  of  the  question  during  the  sessions 
of  the  convention.  Of  more  than  passing  interest  were 
the  addresses  of  President  Insull,  Halford  Powell,  Jr., 
Sidney  Z.  Mitchell,  United  States  Solicitor-General 
James  M.  Beck,  and  Commissioners  James  A.  Perry  and 
E.  I.  Lewis. 

While  the  serious  side  of  the  convention  took  almost 
all  of  the  time,  there  was  still  enough  left  to  enjoy  the 
entertainment  features  planned  by  Homer  E.  Niesz  and 
his  committee.  The  big  event  in  the  entertainment 
program  was  "Derby  Night."  Electric  horse  racing, 
music  and  dancing  made  the  evening  one  of  fun,  frolic 
and  festivity. 

First  General  and  Executive  Session 

President  Insull  Reviews  Present-Day  Problems — 

Executive  Manager  Aylesworth's  Report — 

Membership  Gains  1,500 

A  MASTERFUL  analysis  of  the  fundamental  econom- 
ics affecting  electric  light  and  power  company  serv- 
ice, in  which  the  attention  of  the  industry  was  focused 
on  the  points  of  primary  interest,  was  made  by 
Martin  J.  Insull  in  his  presidential  address.  Mr.  Insull 
saw  the  industry  in  a  wonderfully  strong  position 
but  in  need  of  tremendous  sums  of  money  to  take  care  of 
the  program  of  expansion  demanded  by  the  public. 
Money,  he  believed,  must  be  obtained  from  the  public, 
which  necessitated  therefore  careful  attention  to  good 
public  relations.  Finally,  he  saw  the  cessation  of 
municipal   regulation  and  operation   in   favor  of  state 
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regulation.    The  small-town  plant  was  going.    The  big 

system  feeding  the  small  towns   from  a  transmission 
line  was  taking  its  place. 

"In  general,"  said  Mr.  InsuU,  "the  electric  light  and 
power  business  continues  its  growth.  It  is  estimated 
that  there  is  necessary  and  will  be  installed  1,000,000 
kw.  of  generating  capacity  during  this  calendar  year. 
We  may,  therefore,  look  forward  to  a  promising  future. 

Financing 

"It  is  estimated  that  for  the  next  five  years  the  elec- 
tric light  and  power  industry,  in  order  to  provide  for 
the  demands  that  will  be  made  upon  it  by  the  public,  will 
require  appro.ximately  $1,000,000,000  per  year.  This 
vast  sum  will  be  spent  for  the  necessary  steam  and 
hydro-electric  generating  equipment  and  transmission 
and  distribution  systems  with  all  the  appurtenances 
necessar>'  to  give  service.  If  it  cannot  be  provided,  the 
public  will  be  the  sufferer.    Where  is  it  to  come  from? 

"Under  our  regulatory  laws,  after  paying  all  our 
operating  expenses  and  providing  depreciation,  we  have 
left  only  a  fair  return  upon  the  actual  amount  of  money 
invested  in  our  properties  for  the  public  use.  After 
paying  a  return  to  the  people  that  have  invested  their 
money  in  the  industry'  there  is  comparatively  little 
left  for  further  expansion  such  as  we  have  been  con- 
templating. It,  therefore,  must  come  from  the  in- 
vestors, who  are  that  part  of  the  public  that  are 
thrifty  and  willing  to  invest  their  money  in  our  indus- 
try because  they  have  a  firm  belief  in  its  stability 
and  safety. 

Public  Relations  and  Regulation 

"On  entering  this  period  of  vast  money  requirements 
we  should  give  this  question  of  our  public  relations  the 
most  careful  consideration,  as  upon  this  very  largely 
depends  our  ability  successfully  to  take  care  of  the 
anticipated  requirements  of  the  public.  Under  present 
regulatory  conditions  the  public  through  their  repre- 
sentatives determine  the  class  of  service  we  shall  give, 
the  rates  we  shall  charge  and  the  securities  we  shall 
issue.  These  representatives  cannot  help  having  their 
judgment  more  or  less  affected  by  public  opinion. 
Equally  true  is  it  that  those  who  spread  their  errone- 
ous ideas  as  to  the  utility  business  in  political  campaigns 
are  catering  to  an  existing  public  opinion  that  we 
largely  by  our  silence  have  allowed  them  to  form.  The 
investor  would  be  more  easily  attracted  to  our  busi- 
ness, which  is  one  affected  by  a  public  interest,  if  he 
knew  that  it  had  behind  it  a  generally  favorable  public 
opinion. 

"During  the  past  year  various  states  have  agitated 
the  question  of  a  change  in  the  public  utility  laws  so 
far  as  commission  regulation  is  concerned.  In  most 
of  the  states  it  has  been  only  agitation.  In  one  state 
it  resulted  in  the  abolition  of  the  state  commission  for 
the  regulation  of  utilities,  but  it  seems  to  be  the  con- 
sensus of  opinion  of  those  informed  that  it  is  only  a 
matter  of  time  when  regulation  must  again  take  its 
place  as  it  should  in  the  advancement  of  the  develop- 
ment of  that  state.  In  other  states  the  agitation  has 
taken  the  popular  line  of  home  rule  by  municipalities 
of  their  own  utilities.  In  still  another  state  the  reverse 
position  has  been  taken,  and  home  rule  has  been  sub- 
merged into  state  regulation.  It  can  only  be  that  the 
exponents  of  the  home-rule  ideas  have  lost  sight  of  the 
great  development  in  this  industry  that  is  taking  place 
every  day.     They  are  not  to  be  blamed   for  this,   for 


many  within  the  industry  have  not  a  full  insight  into 
these  great  developments." 

Executive  Manager  Aylesworth's  Report 

An  epitome  of  the  year's  work  of  the  association  was 
contained  in  the  report  of  Executive  Manager  M.  H. 
Aylesworth.  The  accomplishments  had  been  gratify- 
ing, he  stated,  and  while  some  might  have  felt  that  the 
association  had  been  entirely  too  strenuous  and  ambi- 
tious in  its  program,  the  emergency  had  been  great  and 
the  effort  had  been  pitched  accordingly.  The  result 
had  been  tremendous  progress  toward  satisfactory  alle- 
viation of  trouble  caused  by  inductive  interference, 
toward  close  co-operation  between  all  branches  of  the 
electrical  industry,  toward  the  adoption  of  a  uniform 
classification  of  accounts,  toward  obtaining  rules  and 
regulations  which  by  their  reasonableness  will  invite 
investment  and  toward  better  public  relations. 

The  program  for  dividing  the  country  into  geographi- 
cal divisions  was  going  ahead  rapidly,  Mr.  Aylesworth 
announced,  and  ten  of  the  thirteen  proposed  divisions 
had  already  been  organized  and  the  other  thi'ee  were 
being  formed. 

Work  at  headquarters  had  been  divided  into  four 
departments — engineering,  service,  committee  activi- 
ties and  publicity.  The  engineering  department,  besides 
rendering  direct  service  to  many  companies,  had  been 
co-operating  with  technical  committees  in  handling  in- 
ductive interference,  safety  rules,  standardization,  etc. 
During  the  year  ended  March  21  the  service  department 
replied  to  more  than  a  thousand  requests  from  member 
companies  besides  supervising  the  publication  of  Rate 
Research  and  the  "Rate  Book,"  assisting  in  the  formula- 
tion of  a  uniform  classification  of  accounts  in  co-opera- 
tion with  the  National  Association  of  Railway  and 
Utility  Commissioners  and  assisting  in  matters  pertain- 
ing to  rules  and  regulations  of  the  Federal  Power  Com- 
mission. The  department  of  committee  activities  had 
through  the  co-ordination  of  committee  work  obviated 
much  effort  that  would  otherwise  have  been  duplicated. 
The  national  good-will  campaign  was  planned  and  car- 
ried on  by  the  publicity  department.  This  department 
had  sent  out  millions  of  booklets  prepared  by  it  and 
had  written  numbers  of  advertisements,  articles  for  the 
magazines  and  the  newspapers,  besides  assisting  local 
companies  in  their  publicity  problems. 

Membership 

A  gain  of  approximately  1,500  in  membership  over 
the  preceding  year  was  shown  by  the  membei'ship  com- 
mittee, of  which  Walter  Neumuller  was  chairman.  The 
total  membership  on  April  30  was  11,106.  Efforts  were 
made  this  year  to  build  the  association  through  quality 
rather  than  quantity  membership.  The  committee 
recommended  that  manufacturers,  jobbers  and  contrac- 
tor-dealers and  their  employees  be  divided  into  geo- 
graphical divisions. 

Technical  Advisory  Committee 

The  technical  advisory  committee,  comprising  Profs. 
Elihu  Thomson,  A.  E.  Kennelly  of  Harvard  and  Charles 
F.  Scott  of  Yale  considered  some  of  the  larger  engi- 
neering problems  and  the  probable  trend  of  develop- 
ments in  the  power  industry  together  with  their  limi- 
tations. The  committee  contended  that  the  imme- 
diate problem  of  producing  power  was  not  the  dis- 
covery of  a  new  method  but  the  extension  of  the  eco- 
nomical  methods   now   available.      It  did  not  look   for 


June  4,  1921 


ELECTRICAL     WORLD 


any  greater  efficiency  in  steam-turbine  practice  and 
was  of  the  opinion  that  any  radically  new  method  of 
producing  power  was  not  to  be  expected.  Marked  ad- 
vances were  being  made  in  insulator  manufacture  both 
in  form  and  in  material,  and  without  question  improve- 
ment in  cable  construction  for  high-potential  trans- 
mission in  cities  would  become  more  and  more  a  domi- 
nant factor.  In  the  estimation  of  the  committee  there 
was  an  undoubted  trend  toward  a  single  universal  fre- 
quency. 

Progress  in  Wiring  Supplies  Standardization 

The  first  consideration  of  standardization  in  the  re- 
port of  the  wiring  committee,  R.  S.  Hale  chairman,  was 
in  connection  with  attachment  plugs  and  receptacles. 
A  large  number  of  the  manufacturers  have  adopted  the 
parallel  blade  as  standard.  Member  companies  are 
urged  to  use  standard  makes  where  attachment  plugs 
are  required. 


that  the  size  of  the  wire  should  be  fitted  to  the  maxi- 
mum load  rather  than  to  a  theoretical  manufacturer's 
rating  of  the  energy-using  devices. 


Second  General  and  Executive  Session 

Samuel  Insull  and  James  A.  Perry  Make  Notable  Ad- 
dresses— Superpower  Survey  Discussed — Reports 
of  Rate  Research  and  Lamp  Committees 

THE  main  meeting  room  was  packed  on  Wednesday 
morning,  at  which  time  addresses  were  made  by 
Samuel  Insull,  president  of  the  Commonwealth  Edison 
Company  of  Chicago,  and  James  A.  Perry,  president  of 
the  National  Association  of  Railway  and  Utility  Com- 
missioners. An  abstract  of  Mr.  InsuU's  address  is 
printed  elsewhere  in  this  issue,  and  one  of  Mr.  Perry's 
address  will  be  given  next  week.  The  address  of  Mr. 
Insull  and  his  reference  to  superpower  surveys  brought 
forth  some  discussion  from  Sidney  Z.   Mitchell,  presi- 


President-Elect  Bump  and  Four  Executives  Well  Known  to  Electrical  Men 


A — M.  R.  Bump,  chief  engineer  Henry  L.  Dohertv  &  Company, 
New  York  City    (N.  E.  L.  A.    (  Pre.sident-elect. 

B — J.  R.  Lovejoy.  vice-president  General  Electric  Company, 
Schenectady,    N.    T.  ;    W.    C.    L.    Eglin,    vice-president    and    chief 


engineer   Philadelphia   Electric   Company ;    E.    W.   Rice,   Jr.,   presi- 
dent General  Electric  Company,  Schenectady.  N.  Y. 

C — John    W.    Lieb,   vice-president    New    Y'ork    Edison    Companv. 
New  York  City. 


Reports  were  deferred  in  connection  with  the  stand- 
ardization of  attachment  plugs  and  receptacles  for 
amperages  larger  than  those  allowed  on  lighting  cir- 
cuits and  for  220  volts,  etc.,  and  also  on  appliance-plug 
standardization.  As  to  plug  connections  for  brackets 
and  ceiling  fixtures,  the  manufacturers  recognize  the 
desirability  of  this  development  and  the  importance  of 
interchangeability.  Lectures  on  wiring  in  printed  form 
have  been  obtained  and  are  now  available. 

Heater-cord  tests  have  been  completed  and  published. 
The  committee  now  intends  to  make  available  to  pur- 
chasers standards  with  which  they  can  compare  the 
cords  on  the  bracket  in  order  to  encourage  improvement 
in  cord  quality.  At  the  same  time  work  is  being  con- 
tinued on  abrasion  tests.  A  standard  form  for  use  in 
purchasing  cords  has  been  prepared. 

The  committee  is  still  of  the  opinion  that  in  grounded 
systems  the  neutral  should  be  solid  from  the  generator 
or  transfoi-mer  to  the  lamps  except  so  far  as  regards 
switches  that  may  be  needed  for  testing  purposes,  and 


dent  of  the  Electric  Bond  &  Share  Company,  New  York 
City,  and  M.  S.  Sloan,  president  of  the  Brooklyn  Edi- 
son Company.  Mr.  Mitchell  cited  the  vast  intercon- 
nected networks  of  the  Northwest  and  Pacific  Coast  and 
of  the  Southeastern  section  of  this  country  as  evidence 
of  the  fact  that  economical  methods  of  production  and 
distribution  of  electricity  are  already  in  existence  and 
that  further  developments  in  the  supei-power  field  will 
come  as  an  evolution  from  within  the  industry.  The 
difficulty  confronting  the  Northeast  section  of  the 
country  was  not  attributable  to  the  industry  but  to  the 
archaic  laws  still  in  existence. 

In  reporting  for  the  Superpower  Survey  M.  S.  Sloan 
said  that  the  government  had  appropriated  $100,000 
for  the  study  and  that  a  number  of  utilities  and  manu- 
facturing companies  had  contributed  $50,000  more  to 
complete  the  work.  The  chief  difficulties  were  legal 
and  financial  rather  than  engineering.  It  was  the  pur- 
pose, he  said,  to  seek  a  federal  charter  because  of  limi- 
tations imposed  by  state  laws  and  the  charters  of  the 
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large  public  utilities  involved.  The  committee  was 
unanimous  in  its  opinion  that  the  superpower  system 
should  be  controlled  by  the  existing  public  utilities  and 
financed  by  private  capital. 

\V.  S.  Murray,  chairman  of  the  Superpower  Survey, 
in  replying  to  the  comments  of  Messrs.  Insull,  Mitchell 
and  Sloan,  said  he  agreed  with  them  that  the  .system 
should  be  wholly  within  the  control  of  the  existing  public 
utilities  and  financed  by  private  capital.  He  paid  a 
high  tribute  to  the  electric  public  utilities  for  their 
excellent  and  efiicient  work  in  power  production  and 
distribution. 

Employee  Organizations 

The  committee  on  company  employees'  organizations, 
David  Darlington  chairman,  which  succeeded  the  com- 
mittee on  company  sections,  was  engaged  largely  in 
advisory  work  along  the  lines  of  new  organizations, 
education,  handbooks  and  publicity.  Because  of  the 
local  nature  of  such  organizations  the  committee  pointed 
out  the  limited  nature  of  the  work  that  could  be  done 
by  a  national  committee.  It  was  thought  that  the  value 
of  this  work  could  be  greatly  increased  with  the  com- 
pletion of  the  geographical  organization  of  the  national 
association. 

Rate  Research  Committee 

The  service  furnished  to  association  members  through 
the  publication  of  Rate  Research  and  the  "Rate  Book" 
was  emphasized  in  the  report  of  the  rate  research  com- 
mittee, of  which  Alex  Dow  was  chairman.  Two  hundred 
member  companies  now  subscribe  for  314  copies  of 
Rate  Research.  The  committee  recommended  that  one 
copy  of  it  should  be  furnished  to  every  company  as  a 
part  of  the  service  covered  by  the  annual  dues.  The 
1921  edition  of  the  "Rate  Book"  is  being  enlarged  to 
include  cities  of  between  20,000  and  25,000  population. 

Little  progress  toward  unification  of  power-factor 
practice  was  reported,  and  the  committee  thought  it 
unlikely  to  come  about  in  the  near  future. 

The  committee  discussed  the  problem  of  rate  making 
for  electric  ranges  and  cautioned  companies  against 
undertaking  that  business  at  rates  that  did  not  take  due 
account  of  all  costs,  with  special  reference  to  effect  on 
peak  load,  as  that  would  commit  the  company  to  a 
so-called  increment  cost  rate  for  years  to  come. 

Inductive  Interference 

R.  H.  Ballard  of  Los  Angeles,  in  reporting  for  the 
public  policy  sub-committee  on  inductive  interference, 
told  of  the  meetings  held  between  executives  of  the 
National  Electric  Light  Association  and  the  American 
Telephone  &  Telegraph  Company  for  the  purpose  of 
correlating  their  activities  and  jointly  working  out  solu- 
tions to  inductive-interference  problems.  While  the 
engineers  will  continue  their  work,  it  was  agreed  that 
no  precedents  would  be  invoked  in  establishing  the 
rights  of  either  the  telephone  or  electric  light  com- 
panies, but  that  both  interests  would  seek  the  best 
economic  solution  of  the  problem.  Bancroft  Gherardi 
vice-president  of  the  American  Telephone  &  Telegraph 
Company,  indorsed  Mr.  Ballard's  statement  and  pledged 
the  hearty  support  of  telephone  engineers  in  the  work. 

Lamp  Committee 

Continuing  its  policy  of  former  year.s,  the  lamp  com- 
mittee, Frank  W.  Smith  chairman,  published  in  its 
report  data  for  the  past  year  which  bring  its  curves, 
tables  and  charts  up  to  date  to  the  end  of  1920.    Special 


attention  was  given  to  the  consideration  of  the  correct 
terms  to  use  to  indicate  the  efficiency  of  the  incandescent 
lamp.  It  was  the  endeavor  to  get  away  from  the  former 
term  of  "watts  per  candle,"  which  was  a  designation 
of  specific  consumption  rather  than  efficiency,  and  sub- 
stitute for  it  "lumen"  and  "lumen  per  watt"  as  basic 
units  for  measurement  of  light  output  aiitJ  of  lamp  effi- 
ciency. The  larger  manufacturers  on  Jan.  1,  1921, 
adopted  this  nomenclature.  In  addition,  during  the 
past  year  a  revision  of  the  standard  specifications  for 
incandescent  lamps  was  undertaken. 

The  total  sales  of  tungsten-filament  lamps,  excluding 
miniature  sizes,  in  the  United  States  during  the  year 
1920  amounted  to  202,000,000— an  increase  of  19  per 
cent  over  the  previous  year.  In  addition  there  were 
9,000,000  carbon  lamps  sold,  or  4,000,000  fewer  than  in 
1919. 

Special  attention  was  given  to  voltage  standardiza- 
tion, and  the  1920  report,  through  a  sub-committee 
report,  went  with  much  detail  into  the  results  of  a 
questionnaire  sent  out  to  member  companies  inquiring 
as  to  their  practice  on  standardization  of  voltages.  A 
large  increase  is  indicated  in  the  demand  for  the 
standard  voltages,  particularly  115  volts  to  120  volts. 
The  115-volt  standard  showed  the  greatest  increase 
last  year,  the  120-volt  increased  but  slightly,  while  the 
110-volt  standard  continued  even.  Tabulations  indi- 
cated that  the  past  year  had  shown  a  very  marked 
progress  in  the  percentage  of  complete  voltage  stand- 
ardization, and  of  the  520  member  companies  which 
replied  to  the  committee's  questionnaire  this  complete 
standardization  rose  from  79  per  cent  in  1920  to  96 
per  cent  in  1921. 

Third  General  and  Executive  Session 

Water-Power  Development  Plays  Chief  Part  in  Day's 

Discussions — Federal  Act  Is  Discussed — Success  of 

Negotiations  with  New  Commission 

THE  subject  of  hydro-electric  developments,  particu- 
larly in  the  Far  Western  sections,  was  given  a 
prominent  place  on  the  program  for  Thursday  morning. 
John  A.  Britton  of  the  Pacific  Gas  &  Electric  Com- 
pany, in  a  glowing  portrait  of  California  and  its  pos- 
sessions, pictured  the  trend  of  development  in  that 
state  from  the  days  of  the  pioneers  to  the  present,  show- 
ing how,  though  at  the  present  time  out  of  a  maximum 
of  9,000,000  water-hp.  only  1,000,000  hp.  is  developed, 
the  program  adopted  in  California  for  the  next  five 
years  will  necessitate  new  plants  at  the  rate  of  100,000 
hp.  a  year.  He  paid  a  high  tribute  to  H.  J.  Pierce  for 
his  work  in  behalf  of  proper  water-power  legislation. 

The  committee  on  water-power  development,  Franklin 
T.  Griffith  chairman,  reported  on  its  meetings  with 
the  original  Federal  Power  Commission  in  Washington 
early  in  February,  1921,  at  which  time  Secretary  Merrill 
submitted  to  it  the  rules  which  he  and  his  staff  had 
prepared.  After  a  prolonged  discussion  with  Mr.  Mer- 
rill and  finding  the  rules  too  technical  and  severe, 
and  to  the  committee's  mind  not  a  correct  interpreta- 
tion of  the  act,  the  committee  declined  to  approve 
them.  The  Federal  Power  Commission  then  in  exist- 
ence, however,  adopted  the  full  set  of  rules  and  regula- 
tions on  Feb.  28,  including  eleven  rules  which  the 
committee  agreed  to  and  nine  to  which  it  could  not 
agree. 

The  new  Federal  Power  Commission  took  office  March 
4,  and  the  N.  E.  L.  A.  committee  immediately  requested 
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a  hearing,  which  was  granted  and  held  on  Maixh 
25,  1921.  At  this  hearing  the  committee  frankly  stated 
to  the  commission  its  views  as  to  the  rules  then  in 
force.  After  the  hearing  the  committee  remained  in 
Washington  for  two  weeks  in  conference  with  Secre- 
tary Merrill  and  his  staff,  at  which  time  an  agreement 
was  reached  as  to  revision  of  the  rules  with  one  excep- 
tion. These  revised  rules  were  adopted  by  the  commis- 
sion on  May  28,  1921,  and  are  now  in  force.  In  the 
opinion  of  the  committee,  these  rules  provide  a  work- 
able basis  for  administration  of  the  water-power  act. 

The  New  Water-Power  Act 

In  discussing  the  report  of  the  water-power  commit- 
tee, Henry  J.  Pierce  of  Seattle,  Wash.,  who  took  a  very 
prominent  and  vital  part  in  insuring  the  passage  of  a 
reasonable  water-power  act,  said : 

"The  water-power  act  of  June,  1920,  with  the  broad 
and  liberal  interpretation  and  construction  placed  upon 
its  administration  by  the  revised  rules  and  regulations 
recently  adopted  by  the  Federal  Power  Commission,  and 


which  were  largely  prepared  by  the  water-power  com- 
mittee of  the  National  Electric  Light  Association,  opens 
up  the  way  for  the  speedy  development  of  the  water 
powers  of  the  country.  Up  to  the  present  time  223 
applications  for  preliminary  permits  and  licenses,  for 
development  of  an  aggregate  of  over  15,000,000  hp., 
have  been  made  to  the  Federal  Power  Commission. 

"The  difficulty  of  utilizing  our  hydro-electric  re- 
sources is  that  70  per  cent  of  the  primaiy  power  used 
for  manufacturing  purposes  is  east  of  the  Mississippi 
River,  while  70  per  cent  of  the  hydro-electric  resources 
of  the  United  States  are  west  of  the  Rocky  Mountains. 
The  total  amount  of  primary  power  developed  and  used 
at  present  east  of  the  Rocky  Mountains  for  all  pur- 
poses other  than  by  railroad  locomotives  is  37,000,000 
hp.,  and  the  total  hydraulic  resources  of  that  region 
are  about  15,000,000  hp.,  so  that  if  every  water  power 
existing  east  of  the  Rocky  Mountains  were  developed 
there  would  still  be  a  shortage  of  22,000,000  hp.  to  be 
supplied  for  present  uses  by  steam.  On  the  other  hand. 
40,000,000  water-hp.  can  be  developed  west  of  the  Rocky 


Prominent  Executives  Snapped  Between  Sessions  in  Drake  Hotel,  Chicago 


mk 


A — Walter  H.  Johnson,  vice-president  Piiiladelphla  Electric  Com- 
pany ;  I.  E.  Moultrop,  assistant  superintendent  of  construction 
Edison  Electric   Illuminating  Company  of  Boston. 

B — Arthur  B.  Lisle,  general  manager  Narragansett  Electric 
Lighting  Company,   Providence,  R.   I. 

C — Prank  W.  Smith,  vice-president  and  general  manager  United 
Electric  Light  &  Power  Company,  New  York  City. 

D — Bowen  Tufts,  manager  C.  D.  Parker  &  Company,  Boston, 
Mass.,  and  president  New  England  Geographic  Division,  N.  E.  L.  A. 


E — R.  H,  Ballard,  vice-president  and  general  manager  Southern 
California  Edison  Company,  Los  Angeles,  Cal.  :  H.  T.  Sands,  presi- 
dent Haverhill  Electric  Company,  Haverhill,  Mass.  :  L.  L.  Elden, 
electrical  engineer  Edison  Electric  Illuminating  Company  of  Boston. 

F — O.  B.  Coldwell,  vice-president  Portland  Railway,  Light  & 
Power  Company,  Portland,  Ore.  ;  John  A.  Britton,  vice-president 
and  general  manager  Pacific  Gas  &  Electric  Company,  San  Fran- 
cisco, Cal. :  P.  R.  Coates,  president  and  general  manager  Toledo 
Railways  &  Light  Company. 
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MouiUain.s,  and  but  5,000,000  primary  horsepower  is 
used,  of  which  2,000,000  hp.  is  developed  by  steam  and 
3,000,000  hp.  by  water  power.  This  leaves  38,000,000 
hp.  west  of  the  Rocky  Mountains  now  going  to  waste 
and  yet  to  be  developed. 

Arthur  Williams  Discusses  the  Electric  Vehicle 

In  the  electric  vehicle  the  central  station  has  an 
opportunity  for  an  exceedingly  profitable  business, 
Arthur  Williams  of  the  New  York  Edison  Company 
declared  in  his  address  at  this  session.  He  went  on  to 
point  out  the  value  of  a  thorough  study  of  this  method 
of  transportation  not  only  to  the  utilities  but  also  to 
business  at  large. 

Harford  Powell,  Jr.,  editor  Collier's  Weekly,  made 
one  of  the  hits  of  the  convention  in  a  trenchant  address 
upon  "Contact  with  the  Public."  He  championed 
man-to-man  relations  between  utilities  and  people, 
emphasizing  the  vital  importance  of  sympathetically 
comprehending  the  viewpoint  of  the  average  citizen  in 
public  utility  administration  down  to  the  humblest 
employee. 

Accident  Prevention 

To  health  promotion,  fire  protection,  operating  meth- 
ods and  organization  interest  particular  attention  was 
given  during  the  past  year  by  the  accident  prevention 
committee,  of  which  Charles  B.  Scott  is  chairman. 
Special  consideration  was 
given  to  electrical  explo- 
sions or  short  cii"cuits 
of  great  magnitude,  the 
committee  recommending 
that  more  study  be  be- 
stowed upon  the  design 
and  installation  of  cur- 
rent-limiting reactors,  cir- 
cuit breakers,  instrument 
transformers  and  protec- 
tive devices.  In  addition, 
ample  clearances  should 
be  provided  before  in- 
terconnection with  sys- 
tems    of     large     capacity 

J  MARTIN   J.   IN.SULl, 

are      made.  vice-president 

Middle    West    Utilities    Company 


Vice-President  and 

General  Manager 

United  Electric  Lisht  &  Power  Co 


WAL'IEK  H.  JUIINSON 

Vice-President 
Philadelphia  Electric  Co. 


Fourth  General  and  Executive  Session 

Head  of  the  Italian  Railway  Electrification  Speaks — 

Election  of  Officers  and  Section  Chairmen 

for  the  Coming  Year 

LOUIS  A.  FERGUSON,  chairman  of  the  committee 
^  on  steam-railroad  electrification,  presented  a  report 
favoring  the  co-operation  of  electrical  interests  in 
studying  transportation  possibilities  and  problems,  both 
technical  and  economic.  Referring  to  the  necessity  for 
establishing  railroad  credit,  the  report  declared  that 
it  is  unthinkable  that  the  American  railroads  should  be 
subjected  to  the  dread  palsy  of  governmental  opei-ation. 
W.  C.  L.  Eglin  filed  the  report  of  the  committee  on 
the  president's  address.  John  W.  Lieb,  representing 
the  association  on  the  National  Industrial  Conference 
Board  and  United  States  Chamber  of  Commerce,  com- 
mended the  work  of  these  organizations  in  a  compre- 
hensive description  of  their  activities. 

Guido  Semenza,  head  of  the  Italian  railway  electrifi- 
cation commission,  gave  an  interesting  talk  on  water 
power  and  interconnection  developments  in  Italy. 

The  convention  came  to  a  close  with  the  election  of 
officers  as  follows:  President,  Milan  R.  Bump;  first 
vice-president,  Frank  W.  Smith ;  second  vice-president, 
Walter  H.  Johnson ;  third  vice-president,  Franklin  T. 
Griffith ;  fourth  vice-president,  James  E.  Davidson ; 
treasurer,  Harry  C.  Abell  (re-elected)  ;  executive  com- 
mittee for  three  years,  R. 
F.  Pack,  I.  E.  Moultrop, 
E.  W.  Rice,  Jr.;  to  fill  va- 
cancy caused  by  resigna- 
tion of  D.  H.  McDougall, 
Rawson  Collier;  jobbers' 
representative,  W.  E.  Rob- 
ertson. Section  chairmen 
had  previously  been  elect- 
ed at  the  respective  ses- 
sions as  follows:  Tech- 
nical Section,  N.  A.  Carle; 
Commercial  Section,  R.  H. 
Tillman ;  Accounting  Sec- 
tion, E.  J.  Fowler;  Public 
Relations    Section,    Martin 

M.  H.  AYLE.SWORTH  T       T  11 

Executive  Manager  J.     lllSUll. 

N.   E.  L.  A. 


FRANKLIN    T.    GRIFFITH 

President 

Portland  Railway.  Light  &  Power 

Company 


J.    E.    D.WIDSON 

Vice-President 

and  General  Manager 

Nebraska  Power  Company 


Retiring  President  Instill,  elected  new  chairman  Public  Policy    Committee;    Executive    Manager    Aylesworth 

and  the  four  vice-presidents  elected  for  the  coming  year 
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Samuel  Insull  Outlines  Future  for 
Co-ordinated  Service 

President  of  Commonwealth  Edison  Company  Empha- 
sizes Fundamental  Soundness  of  Private  Develop- 
ment and  Comments  on  Interconnection 
and  Superpower 

IN  A  STIRRING  address  Wednesday  morning  to  an 
audience  which  crowded  the  main  auditorium  of  the 
Drake  Hotel,  Samuel  Insull,  president  of  the  Common- 
wealth Edison  Company,  surveyed  the  problems  which 
central-station-company  men  now  face.  In  contrasting 
the  results  of  the  recent  industrial  depression  on 
business  Mr.  Insull  pointed  out  that  the  central-station 
industiy  has  felt  the  pressure  in  the  shape  of  a 
decreased  percentage  of  increased  growth  and  a  diffi- 
culty in  acquiring  the  necessary  funds  to  provide  plant 
and  equipment  to  take  care  of  business  offered.  He 
urged,  however,  that  business-getting  departments 
should  show  new  vigor  and  try  to  get  in  a  position  where 
monthly  receipts  will  show  increases. 

In  pointing  out  that  the  universal  use  of  electric 
service  means  gi-eater  diversity  and  consequently  high 
load  factor,  Mr.  Insull  referred  to  the  situation  in 
Montana,  where  there  is  a  load  factor  of  78  per  cent  and 
a  consumption  of  energy  of  2,000  kw.-hr.  per  capita, 
and  to  similar  conditions  on  the  Pacific  Coast,  where 
there  is  a  load  factor  of  about  60  per  cent  and  a  con- 
sumption of  about  1,200  kw.-hr.  per  capita.  In  New 
York  City,  Mr.  Insull  stated,  the  load  factor  is  about  40 
per  cent  with  a  kilowatt-hour  per  capita  sale  of  450 
kw.-hr.  Chicago  has  a  load  factor  of  about  45  per  cent 
and  a  consumption  of  about  700  kw.-hr.  per  capita.  He 
pointed  out  that  these  various  percentages  depend  on 
the  nature  of  the  business  served  and  referred  to  an 
address  which  he  made  before  the  American  Institute 
of  Electrical  Engineers  in  New  York,  predicting  that  if 
Greater  New  York  and  the  territory  immediately  trib- 
utary to  that  city  were  interconnected  and  steam  rail- 
roads electrified,  a  load  factor  similar  to  that  existing  on 
the  Pacific  Coast  and  in  Montana  was  possible.  He 
stated  that  the  difference  between  the  load  factor  of 
New  York  and  Chicago  of  about  12*  per  cent  is  owing 
to  the  fact  that  all  the  energy  consumed  within  the 
latter  city  is  produced  under  one  organization. 

By  the  aid  of  a  map  of  the  States  of  Indiana,  Illinois, 
Wisconsin,  Michigan,  Ohio  and  Kentucky  Mr.  Insull 
showed  the  status  of  interconnection  of  the  systems 
which  he  operates.  The  territory  from  northwest  of 
St.  Paul  and  Minneapolis  to  St.  Louis  and  Louisville  on 
the  south  is  interconnected  today  practically  in  one 
system,  with  the  exception  of  about  115  to  120  miles  in 
three  separate  gaps,  where  the  interconnection  has  not 
been  made  partly  because  of  the  cost  of  money  and 
partly  because  at  this  particular  moment  the  industrial 
advantages  to  be  obtained  are  comparatively  slight. 
Atlantic  seaboard.  On  this  subject  Mr.  Insull  said  in 
warrant.  The  Commonwealth  Edison  Company  con- 
templates building  at  Waukegan,  north  of  Chicago,  just 
this  side  of  the  Wisconsin  border,  a  large  power  station 
on  the  lake,  which  while  taking  care  mainly  of  the  terri- 
tory immediately  north  of  Chicago  and  supplementing 
the  small  water  powers  and  steam  stations  on  the  various 
rivers  of  northern  Illinois,  will  virtually  act  as  a  steam 
reserve  across  to  the  Mississippi  River  and  away  up  into 
central  Wisconsin. 

This  discussion  of  the  Middle  West  interconnection 


led  to  comments  on  the  Superpower  System  for  the 
Atlantic  seaboard.  On  this  subject  Mr.  Insull  said  in 
part: 

"The  map  behind  me  represents  Illinois,  Indiana,  por- 
tions of  Michigan,  Wisconsin,  Ohio,  Keokuk  and  St. 
Louis.  With  virtually  the  same  population  it  produces 
about  the  same  kilowatts,  burns  13  per  cent  more  coal 
because  of  the  lower  efficiency  of  the  fuel,  and  produces 
40  per  cent  more  energy  from  water  power  than  is 
produced  in  the  territory  of  the  proposed  Eastern  super- 
power scheme.  We  have  not  called  it  by  the  same  name, 
but  we  have  been  actually  doing  the  same  work  that  it 
is  proposed  should  be  done  on  the  Atlantic  seaboard. 
We  have  some  advantages.  We  have  possibly  more 
enlightened  legislation  on  the  subject.  The  question  of 
condemnation  under  the  law  of  eminent  domain  is 
accorded  to  us  to  a  greater  extent  in  the  territories  of 
the  Mississippi  Valley  than  it  is  accorded  in  the  terri- 
tories along  the  Atlantic  seaboard.  That  to  my  mind  is 
probably  one  of  the  most  important  things.  The  neces- 
sity compelled  us  to  go  ahead.  I  have  had  to  learn  the 
fact  that  the  greater  the  territory  that  you  can  cover 
the  greater  is  the  diversity  of  the  demand  for  your 
product  and  that  consequently  the  better  are  your 
operating  conditions  because  of  your  better  load  factor. 

"As  to  the  superpower  scheme,  I  do  not  want  to  be 
taken  as  being  in  any  way  unfriendly  to  that  scheme. 
I  want  to  emphasize  here  the  importance  of  the  National 
Electric  Light  Association  and  its  member  companies 
taking  a  far  more  active  part  in  this  situation  than  we 
have  done  in  the  last  year  or  so.  Remember,  we  are 
likely  to  get  legislation  through  Congress,  or  proposed 
legislation  presented  to  Congress,  that  may  be  very 
desirable  for  the  people  operating  within  the  territory, 
the  comparatively  small  territory,  along  the  Atlantic 
seaboard,  but  might  be  very  undesirable  for  people 
putting  out  just  as  much  energy  in  the  Mississippi 
"Valley  or  the  Rocky  Mountains  or  on  the  Pacific  Coast. 

"I  should  like  to  see  every  committee  of  this  associa- 
tion watch  the  progress  of  any  plans  of  federal  control 
of  our  business.  I  think  we  can  be  of  great  help  in  the 
rehabilitation  of  steam  railroads  of  this  country,  but  I 
am  not  one  that  believes  in  universal  electrical  propul- 
sion of  railroads  immediately.  I  believe  that  the 
economic  way  to  get  around  to  that  proposition  is  to 
develop  our  production  of  energy  along  economic  lines 
and  to  develop  the  transmission  of  that  energy  through- 
out the  country  on  economic  lines;  to  see  to  it  that  at 
any  time  where  electrification  of  steam  railroads  is 
desirable  in  some  particular  locality  we  shall  be  able  to 
take  care  of  it.  I  see  no  reason  why  we  should  not 
finance  that  operation  right  up  to  the  point  where  our 
energy  is  taken  by  the  prime  mover  of  the  railroad — 
that  is,  the  locomotive — and  in  that  respect  I  think  we 
can  be  of  very  great  assistance;  but  in  all  these  inves- 
tigations— and  I  have  studied  some  of  the  figures  sent 
out  from  Washington — there  should  be  the  stabilized 
knowledge  that  exists  in  this  industry  and  in  this 
association  and  its  members  as  the  result  of  forty  years 
of  work  in  the  manufacture  of  energy.  The  nation  is 
entitled  to  the  benefit  of  it,  the  industries  are  entitled 
to  the  benefit  of  it,  and  we  are  entitled  to  the  benefit 
of  it  to  the  extent  that  it  will  stabilize  our  investment 
to  a  greater  extent  than  it  is  stabilized  today  and  will 
help  to  reduce  the  cost  of  our  product  and  enable  us 
to  sell  it  at  cheaper  prices  to  all  of  our  customers,  as 
well  as  to  those  who  want  to  purchase  it  in  very  large 
quantities." 
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Edward  N.  Hurley  Discusses  Knowing 
One's  Customers 

IN  HIS  address  on  "Do  We  Know  Our  Customers?" 
before  the  Public  Relations  Section,  Edward  N.  Hur- 
ley, Hurley  Machine  Company,  emphasized  the  im- 
portance of  the  human  element  in  business.  Managers 
of  corporations  who  do  not  know  what  the  man  in 
the  street  is  thinking  about  and  have  a  feeling  that 
their  company  is  so  large  and  powerful  that  they  do  not 
have  to  give  special  attention  to  their  old  customers 
are  living  in  the  past,  he  said,  and  it  is  only  a  ([uestion 
of  time  before  reaction  will  start  and  it  will  then  require 
heroic  work  on  the  part  of  the  new  management  to  save 
the  property. 

Not  over  7  per  cent  of  the  executives,  advertising 
agencies  and  sales  managers  of  the  corporations  in  this 
country  have  correct  information  as  to  the  facts  and 
figures  regarding  their  customers,  prospective  cus- 
tomers or  the  merchandising  methods  of  their  distribu- 
ters and  dealei-s,  Mr.  Hurley  continued. 

Mr.  Hurley  suggested  that  the  executives  of  all  the 
electric  light  and  power  companies  in  the  country  ascer- 
tain by  personal  letters  to  their  customers  the  general 
feeling  of  those  customers  regarding  the  electric  service 
they  are  receiving.    In  connection  with  this  he  said: 

"I  firmly  believe  that  a  national  survey  along  the 
lines  indicated  would  show  that  the  vast  majority  of 
the  consumers  of  electric  light  and  power  are  absolutely 
satisfied  with  the  service  they  receive  and  have  confi- 
dence in  the  managers  and  men  who  have  built  up  and 
developed  the  great  electrical  industry." 


Public  Policy  Meeting  and  Electric 
Vehicle  Luncheon 

AT  THE  public  meeting  under  the  auspices  of  the 
.  public  policy  committee  on  Thursday  evening  the 
principal  speaker  was  James  Montgomery  Beck,  who 
last  week  received  from  President  Harding  an  ap- 
pointment to  be  Solicitor-General  of  the  United  States. 
His  topic  was  "Benjamin  Franklin,  the  Pioneer  Elec- 
trical Engineer  and  Philosopher." 

Sidney  Z.  Mitchell,  Electric  Bond  &  Share  Company, 
presented  the  report  of  the  public  policy  committee.  An 
abstract  of  this  report,  which  touched  upon  the  very 
fundamentals  of  the  industry,  will  be  found  in  the 
report  of  the  Public  Relations  Section. 

Electric  Vehicle  Luncheon 

Three  hundred  delegates  and  fourteen  of  the  foremost 
leaders  of  the  industry  assembled  Wednesday  noon  at 
the  Hotel  Drake  and  received  in  ninety  minutes  more 
testimony  as  to  the  value  of  storage-battery  trans- 
portation than  probably  ever  before  was  conveyed  to  an 
audience  in  an  equal  period  of  time.  The  array  of 
distinguished  men  who  by  their  presence  indorsed  the 
electric  car  and  the  character  of  the  speakers  who 
"stood  up  and  were  counted"  for  "electrics"  made  the 
occasion  literally  unique  in  the  annals  of  commercial 
transportation. 

F.  J.  Bridges  of  the  Hydrox  Company,  Chicago,  for 
fifteen  yeai's  a  purchaser  and  user  of  motor  trans- 
portation, testified  that  within  30-mile  to  35-mile 
running  limits  the  electric  vehicle  operates  at  lower  cost 
than  horses  and  meets  the  requirements  in  better 
fashion  than  its  other  competitors.  Samuel  Insull, 
president  Commonwealth  Edison  Company,  emphasized 


the  low  central-station  investment  required  to  care  for 
electric  trucks  and  the  value  of  this  load  from  the 
revenue  and  off-peak  standpoints.  John  W.  Lieb  showed 
how  the  electric  truck,  industrial  and  road  types,  can 
reduce  the  cost  of  commodity  handling.  Arthur  Will- 
iams, after  paying  an  earnest  tribute  to  the  woi'k  of 
James  H.  McGraw  in  spreading  the  vehicle  gospel,  cited 
sales  instructions  of  a  gasoline  truck  maker,  indicating 
that  competitors  have  a  genuine  fear  of  the  "electric" 
in  certain  fields.  Mr.  McGraw,  speaking  from  twenty 
years'  personal  interest  in  electric  vehicle  development, 
maintained  that,  in  view  of  the  accomplished  results,  the 
time  has  come  for  a  change  in  the  psychological  attitude 
toward  electric  vehicles.  He  paid  a  high  tribute  to 
Chairman  E.  S.  Mansfield's  constructive  work  in  the 
electric  vehicle  field.  The  meeting  closed  with  the  gen- 
eral feeling  that  a  new  day  has  dawned  in  storage  bat- 
tery   transportation. 


Current  Aspects  of  Utility  Regulation 

SPEAKING  at  the  Thursday  session  on  "Current 
Aspects  of  Utility  Regulation,"  E.  I.  Lewis,  for- 
merly chairman  of  the  Indiana  Public  Service  Commis- 
sion and  now  by  appointment  of  President  Harding  a 
member  of  the  Interstate  Commerce  Commission,  re- 
viewed in  a  dramatic  way  the  abnormal  business  condi- 
tions that  arose  upon  the  signing  of  the  armistice. 
Continuing,  he  said: 

"We  came  up  to  the  present  year  of  our  Lord  1921 
dazed.  Commodity  prices  began  to  break.  Labor  was 
becoming  so  easily  available  that  employees  began  again 
to  show  efficiency.  The  lordly  coal  supply  man  lapsed 
back  into  the  almost  forgotten  habit  of  taking  his  hat 
off  to  the  trade.  Red  figures  began  to  go  black.  Reg- 
ulating officials  and  public  utility  managers  began  to 
see  mirages  of  reductions  in  rates. 

"Let  us  see  if  we  can  analyze  the  situation.  Why  are 
utility  rates  failing  to  fall  readily  and  comparably  with 
commodity  prices?  One  reason,  forgotten  by  a  public 
that  generally  will  be  reasonable  when  it  stops  to  rea- 
son, lies  in  the  fact  that  utility  rates,  as  a  whole,  did 
not  advance  comparably  with  commodity  prices.  One 
may  truthfully  say  that  utility  rates  have  advanced  very 
little  from  the  pre-war  levels.  When  every  one  else — 
corporation,  farmer,  laborer,  wholesaler,  retailer,  prop- 
erty owner — sailed  away  on  the  wild  war-period  flight, 
the  public  utilities  and  common  carriers  alone  were 
anchored  to  mother  earth  by  regulation  at  no  time  over- 
generous  and  often  close  to  the  point  of  starvation. 

"Still  another  reason  for  failure  of  public  utility  rates 
to  drop:  While  public  and  industrial  demand  called  for 
expansion  of  plants  there  is  now  generally  present  a 
vast  amount  of  physical  emaciation.  It  can  no  longer 
be  ignored.  When  the  war  was  upon  us  President  Wil- 
son commanded  scrupulous  husbanding  of  men,  ma- 
terials and  money  for  the  big  job  of  winning  the  war. 
Maintenance  and  rehabilitation  suffered.  Then  followed 
the  most  unfavorable  financing  period  utilities  have 
known  and  constantly  mounting  operating  costs,  accom- 
panied by  increasingly  unfavorable  financial  showings. 
The  result  is  that  many  utilities  emerge  from  the  years 
1917-1920  in  depleted  physical  condition." 

Mr.  Lewis  condemned  certain  specified  practices  of 
some  utilities  and  ended  with  an  eloquent  and  well- 
reasoned  plea  for  an  era  of  better  understanding  be- 
tween the  three  bodies  concerned — the  utilities,  the  com- 
missions and  the  public. 
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Addresses  of  Section  Chairmen 

High  Spots  in  the  Work  of  the  Public  Relations,  Tech- 
nical, Commercial  and  Accounting  Sections 
During  the  Past  Year 

A  BRIEF  report  of  accomplishment  and  a  few  recom- 
mendations were  made  by  James  E.  Davidson, 
chairman  of  the  Public  Relations  National  Section. 
This  section,  now  completing  its  first  year,  undertook 
to  better  relations  between  the  light  and  power  utilities 
and  labor,  electrical  manufacturers,  jobbers  and  dealers, 
and  particularly  with  the  public,  and  to  promote  co-oper- 
ation with  investment  bankers.  An  important  part  of 
this  work  was  the  preparation  and  distribution  of  pub- 
licity material,  such  as  the  "Kilo  Watt"  Series,  which 
has  now  gone  over  the  ten-million  mark  for  the  first 
and  second  series ;  booklets,  addresses  and  advertise- 
ments, including  the  association's  own  campaign  in  the 
Saturday  Evening  Post. 

Co-operation  was  obtained  from  the  Investment  Bank- 
ers' Association  of  America,  which  passed  helpful  reso- 
lutions and  sent  publicity  material  specially  prepared 
for  the  purpose  to  its  customers. 

Public  utility  information  bureaus  have  been  formed 
in  ten  states,  and  the  report  urged  that  similar  bureaus 
be  formed  in  other  states  as  quickly  as  possible. 

The  manufacturers  and  electrical  trade  press  are 
thanked  for  their  generosity  in  the  co-operative  adver- 
tising campaigns,  and  particularly  the  McGraw-Hill 
Company,  which,  the  report  stated,  rendered  especial 
service  through  its  Collier's  Weekly  campaign,  "which 
has  particularly  benefited  this  movement." 

The  committee  made  a  number  of  i-ecommendations. 
Every  company  is  urged  to  do  at  least  a  part  of  its 
financing  by  the  sale  of  securities  to  the  public.  One 
or  more  employees  of  each  company  should  be  groomed 
to  make  talks  before  local  organizations.  A  wider  sub- 
scription to  the  "Kilo  Watt"  series  and  other  booklets  is 
urged.  All  material  prepared  by  the  publicity  depart- 
ment should  be  ordered  by  the  state  committee  on  public 
utility  information  for  regular  distribution.  The  for- 
mation of  a  committee  on  relations  with  educational 
Institutions  which  will  arrange  for  lectures,  booklets, 
etc.,  is  recommended,  so  that  students  at  colleges  and 
other  institutions  of  learning  shall  be  taught  the  eco- 
nomic position  of  the  utility.  All  employees  of  the  elec- 
trical industry  should  be  informed  so  that  they  may 
talk  intelligently  of  the  utility. 

Technical  Section 

Some  inquirers  have  raised  the  question  whether  the 
N.  E.  L.  A.  should  devote  so  much  time  to  technical 
work,  especially  when  there  are  so  many  engineering 
societies  in  the  country  apparently  working  to  the  same 
end.  I.  E.  Moultrop,  chairman  of  the  Technical  Sec- 
tion, pointed  out  that  the  N.  E.  L.  A.  does  not  duplicate 
the  work  of  any  other  society,  but  rather  takes  up  the 
work  where  the  engineering  societies  leave  off.  Engi- 
neering societies  by  their  constitutions  are  prevented 
from  doing  commercial  work,  but  the  N.  E.  L.  A.  is  not 
restricted  in  this  way.  Attention  was  also  called  to  the 
important  progress  which  has  been  made  toward  co- 
operation with  the  communication  companies  in  the 
solution  of  inductive-interference  problems. 

The  frequency  and  place  of  committee  meetings  de- 
serve further  study,  Mr.  Moultrop  asserted,  although 
the  problem  will  be  somewhat  simplified  when  each  geo- 


graphical division  has  a  technical  organization  func- 
tioning with  the  national  committee.  He  indorsed  the 
plan  adopted  this  year  when  a  group  of  committees  met 
in  New  York  and  accomplished  more  collectively  in  two 
or  three  days  than  could  have  been  accomplished  by  the 
separate  committees  in  the  same  time.  He  also  re- 
viewed briefly  the  activities  of  the  technical  committees. 

Commercial  Section 

M.  S.  Seelman,  Jr.,  the  chairman  of  the  Commercial 
National  Section,  pointed  out  in  his  address  that  if 
executives  are  to  get  the  most  and  best  out  of  their 
properties  they  must  think  along  broad  commercial  lines. 
The  commercial  elements  of  their  organization  should 
be  encouraged  and  developed  and  have  the  fullest  pos- 
sible scope  in  all  dealings  with  customers  and  all  rela- 
tions between  public  and  company. 

Reviewing  the  work  of  the  Lighting  Sales  Bureau, 
Mr.  Seelman  pointed  out  that  the  same  opportunity  to 
improve  conditions  and  increase  income  that  has  been 
shown  by  the  industrial  campaign  exists  in  the  field  of 
home  lighting  and  called  attention  to  the  home-lighting 
demonstration  at  the  convention.  The  work  of  the 
Power  Sales  Bureau  for  the  past  year  was  based  upon 
the  postulate  that  the  present  job  of  the  power  sales- 
man is  to  help  the  central-station  company's  manage- 
ment to  secure  the  largest  return  on  a  given  investment 
and  at  the  same  time,  in  order  that  the  element  of 
mutual  advantage  may  be  present,  to  obtain  for  the 
customer  a  profitable  investment  in  purchased  power. 

A  real  begining  was  made  this  year  in  the  testing  of 
electrical  appliances,  and  in  some  respects  this  work 
has  been  pure  pioneering.  It  is  hoped  to  put  the  busi- 
ness of  merchandising  appliances  on  the  same  business 
basis  on  which  the  business  of  merchandising  lamps 
now  rests  so  far  as  regards  the  standardizing  of  the 
tests  of  the  lamps  and  the  resulting  superior  average 
product.  Closely  related  to  merchandising  is  the  ques- 
tion of  advertising  and  publicity,  which  has  called  for 
an  increased  use  of  the  electrical  page  and  the  working 
out  of  the  model  electrical  home  idea. 

Valuable  information  was  given  on  electrical  vehicles, 
covering  among  other  things  the  progress  made  in 
establishing  electrical  garages. 

Accounting  Section 

Reviewing  the  work  of  the  Accounting  Section  for 
the  past  year.  Chairman  J.  C.  Van  DujTie  outlined  the 
organization  of  the  various  committees.  Of  the  twelve 
committees  previously  organized  it  was  directed  by  the 
section  that  two — one  on  uniform  classification  of  ac- 
counts and  relations  with  other  associations  and  one 
on  form  of  annual  reports  to  commissions — be  consoli- 
dated ;  that  three  be  discontinued,  namely,  the  insurance 
committee,  now  a  national  committee,  the  merchandising 
accounting  committee  and  the  motor-vehicle  records  com- 
mittee, both  of  the  latter  having  fulfilled  their  functions. 

Organization  under  the  geographic  division  plan  has 
progressed  throughout  the  year,  and  a  fairly  complete 
tie-in  between  the  division  accounting  sections  and  the 
national  Accounting  Section  has  been  made  possible. 

Commenting  on  the  standardization  of  accounts  as 
prescribed  by  state  commissions,  Mr.  Van  Duj-ne  re- 
viewed the  progress  made  since  1914  and  also  the  work 
of  the  joint  committee  of  the  electric  and  gas  associa- 
tions which  collaborated  with  the  Association  of  Rail- 
way and  Utilities  Commissioners  in  formulating  a  uni- 
form standardized  classification  of  accounts  for  adoption 
by  all  states. 
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Technical 
Sessions 


IE.  MOULTROP,  chairman  of  the  Technical  Sec- 
tion, in  reviewing  the  activities  during  the  past 
year,  dwelt  upon  the  importance  of  the  work  of 
•  technical  committees,  saying  that  they  do  not 
duplicate  the  work  of  other  societies  but  co-operate 
with  them  to  advantage.  During  the  year  300  men 
have  been  at  work  on  the  technical  committees.  An 
interesting  plan  was  successfully  carried  out  this  year, 
he  said,  when  250  men  met  simultaneously  with  their 
committee.s  in  New  York.  More  was  accomplished  at 
this  time,  he  believed,  than  could  have  been  done  by  the 
separate  committees.  He  also  called  attention  to  the 
work  of  the  hydraulic  power  committee,  which  func- 
tioned this  year  for  the  first  time. 

Of  particular  importance  was  the  co-operative  spirit 
entei-ed  into  between  N.  E.  L.  A.  representatives  and 
the  communication  companies  in  the  matter  of  inductive 
interference.  Mr.  Moultrop  also  spoke  of  the  activities 
of  the  consultant  group,  composed  of  Profs.  Elihu 
Thomson,  A.  E.  Kennelly  and  Charles  F.  Scott. 


Prime  Movers 


The  specification  of  lubricating  oils  and  the  economy 
of  burning  powdered  coal  were  discussed,  following  the 
prime  mover  report  by  N.  A.  Carle,  chairman.  The 
comments  on  burning  pulverized  fuel  developed  into  a 
lively  and  almost  heated  discussion  in  which  ardent 
and  eloquent  advocates  of  both  forms  of  combustion 
took  part.  Lubricating  oil  is  particularly  interesting, 
it  was  said,  because  there  has  been  a  mystery  enshroud- 
ing the  subject  for  several  years  that  should  now  be 
dispelled.    The  report  is  abstracted  on  page  1311. 

The  recommendations  on  lubricating  oil  are  the  first 
that  have  been  submitted  and  are  very  important  and 
valuable,  it  was  said.  Opinions  of  oil  refiners,  turbine 
manufacturers,  operating  companies,  the  Bureau  of 
Standards  and  others  have  been  considered  in  preparing 
the  recommendations.  In  commenting  on  the  report, 
Mr.  Larsen,  Sinclair  Oil  Refining  Company,  claimed 
that  some  of  the  tests  recommended  are  not  absolutely 
necessary  and  should  be  made  optional.  He  expressed 
the  belief  that  tests  of  viscosity,  acidity,  emulsion, 
corrosion,  flash  temperature,  etc.,  should  be  suflficient. 


TUESD.AY.    M,\y   31 
.\ddress  of  chairman,  I.  E.  Moul- 
trop. 
Report    of    committee    on    elec- 
trical   apparatus,   R.   F.   Schu- 
chardt. 
Report   of   committee   on    safety 
rules.  Thomas  Sproule. 
PARALLEL   SESSION 
Report  of  meter  committee.   W. 
L.  Wadsworth. 
WEDNESDAY.    JUNE    1 
Report  of  committee  on  overhead 

systems,   W.   K.   Vanderpoel. 
Report    of   committee   on    induc- 
tive interference.  A.  E.  Silver. 
THURSDAY.  JUNE  3 
Report  of  committee  on  hydraulic 

power.    Markham   Cheever. 
Report    of    committee    on    prime 
movers.   N.  A.  Carle. 

PARALLEL    SESSION 
Report    of    committee    on    under- 
ground systems.  F.  E.  Ricketts, 


The  viewpoint  of  the 
Bureau  of  Standards 
was  expressed  by  W.  H. 
Herschel,  who  said  that 
the  routine  tests  were 
based  on  government 
specifications  and  de- 
clared that  it  is  a  mis- 
take to  establish  too 
many  new  specifications 

in  view  of  the  increased  price  which  oil  refiners  would 
consequently  have  to  charge. 

Viewpoints  of  three  manufacturers  were  expressed 
by  E.  H.  Sniffen  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  A.  C.  Flory  of  the  Allis-Chalmers 
Manufacturing  Company  and  R.  B.  Beale  of  the  General 
Electric  Company,  each  expressing  the  opinion  that 
operating  engineers  are  in  a  better  position  to  deter- 
mine the  basis  for  lubricating  oil  specifications  than 
are  manufacturers. 

Opinions  of  three  operating  companies  were  expressed 
by  R.  J.  C.  Wood,  Southern  California  Edison  Company ; 
H.  M.  Cook,  Brooklyn  Edison  Company,  and  W.  L. 
Abbott,  Commonwealth  Edison  Company.  Mr.  Wood 
referred  to  deposits  of  iron  oxide  and  emulsification 
which  had  been  particularly  troublesome.  In  one  ca.se 
the  deposit  in  an  oil  tank  was  found  to  consist  of  60 
per  cent  iron  oxide  caused  by  acid  in  the  oil  eating  the 
oil  pipes.     The  acid  also  corroded  the  oi!-pump  valves. 

Mr.  Cook  called  attention  to  increased  trouble  with 
corrosion  where  salt  water  is  used  for  cooling  oil  and 
said  that  this  trouble  can  be  minimized  by  using  monel- 
metal  instead  of  brass.  Mr.  Abbott  said  that  it  had 
been  his  experience  that  emulsion  may  be  converted  to 
pure  oil  and  water  by  heating  to  250  deg.  F.,  but  it  is 
usually  cheaper  to  buy  new  oil. 

In  commenting  on  the  fuel-oil  situation,  Mr.  Larsen 
advocated  the  burning  of  low-gravity  fuel  oils  since 
they  have  a  higher  B.t.u.  content  per  gallon,  are  cheaper 
per  volume  and  are  not  so  easily  cracked  as  higher- 
gravity  oils.  Furthermore,  they  are  not  subject  to  such 
extreme  fluctuations  in  price. 

An  unusually  entertaining  and  exciting  discussion  for 
a  technical  session  took  place  when  advocates  of 
powdered-fuel    burning    equipment    and    stokers    were 
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given  an  opportunity  to  present  the  merits  of  the  equip- 
ment they  favored.  Manufacturers  and  operating  engi- 
neers took  part.  Among  them  were  John  Anderson, 
Milwaukee  Electric  Railway  &  Light  Company;  W.  J. 
Santmyer,  Puget  Sound  Light  &  Power  Company;  H. 
D.  Savage,  Combustion  Engineering  Company;  F.  A. 
Sheffler,  Fuller  Engineering  Company,  and  Joseph  Har- 
rington, Brady  Foundry  Company. 

Mr.  Santmyer,  who  was  introduced  as  the  engineer 
who  had  burned  120  acres  of  mud  flats,  referred  to 
experiments  of  burning  powdered  fuel  in  the  North- 
west, particularly  in  twelve  plants  around  Seattle. 
"Powdered-fuel  plants  have  come  to  stay,"  he  declared 
emphatically.  Efficiencies  are  obtained  which  are  unbe- 
lievable, boilers  can  be  forced  to  remarkable  overloads, 
and  equipment  is  particularly  flexible  in  operation.  In 
an  endeavor  to  substantiate  these  statements  he 
referred  to  one  500-hp.  installation  where  the  boilers 
could  be  put  on  the  line  and  made  to  carry  300  to  400 
per  cent  rating  in  forty  minutes. 

In  defending  the  high  expenditures  often  attributed 
to  powdered-fuel  plants  Mr.  Sheffler  pointed  out  that 
the  excessive  expense  often  cited  is  due  to  including 
the  cost  of  considerable  equipment  which  displaces  ap- 
paratus ordinarily  used  with  boilers  fired  by  other 
means.  While  he  did  admit  that  powdered-fuel  equip- 
ment cost  more  than  other  combu.stion  equipment  under 
some  conditions,  it  is  usually  less  expensive  for  stations 
rated  at  5,000  hp.,  or  greater,  he  declared. 

The  excitement  started  when  Joseph  Harrington  took 
the  side  of  the  stoker  manufacturers  and  commenced 
to  show  what  a  competitor  powdered-fuel  equipment 
has  in  modern  stokers.  He  asked:  "What  does  effi- 
ciency amount  to  if  it  doesn't  reduce  the  total  cost?" 
If  stokers  are  assumed  to  have  80  per  cent  efficiency  and 
powdered-coal  installations  are  assumed  to  have  85  to 
88  per  cent  efficiency,  the  relative  costs  of  the  installa- 
tions will  be  in  about  the  same  proportion,  so  that  the 
powdered-fuel  installations  will  have  to  have  consid- 
erable offsetting  advantages  to  justify  their  use.  Fur- 
thermore, he  pointed  out,  burning  of  powdered  coal  adds 
complications  and  probability  of  breakdown.  What  is 
needed  is  simplification,  reliability  and  low  total  oper- 
ating costs.  Contending  that  costs  of  pulverizing  coal 
increases  very  rapidly  as  the  percentage  of  inert 
material  goes  up,  he  questioned  the  economy  of  burning 
any  powdered  coil  containing  more  than  15  per  cent 
ash  or  8  per  cent  moisture.  He  decried  the  comparisons 
which  had  been  made  between  powdered-coal  installa- 
tions and  obsolete  stoker  installations,  saying  that 
modern  stokers  can  burn  anything  from  lignite  to 
anthracite  coal  and  have  horizontal  efficiency  curves 
from  150  to  250  per  cent  rating,  can  increase  from 
150  to  250  per  cent  rating  in  three  to  four  minutes 
and  can  burn  coal  containing  40  per  cent  ash  without 
clinker  formation  of  excessive  maintenance  expense. 
Powdered-fuel  combustion  is  limited  in  the  small 
amount  of  excess  air  which  can  be  admitted,  he  declared, 
because  of  the  excessive  furnace  temperatures  which 
destroy  the  brickwork.  In  stokers,  on  the  other  hand, 
the  brick  deterioration  is  much  less  with  the  same 
reduction  in  excess  air.  As  to  forcing  rates,  he  con- 
tended that  modern  stokers  can  burn  up  to  60  lb.  of 
coal  per  square  foot  per  hour  and  in  a  few  months 
new  stokers  will  be  made  available  which  will  burn 
as  high  as  100  lb.  of  coal  per  square  foot  per  hour. 
In  closing  he  declared  that  he  was  in  favor  of  powdered- 
coal  combustion  under  certain  conditions,  but  held  that 


what  the  industry  needs  now  are  facts  that  will  permit 
equitable  comparisons. 

Mr.  Santmyer  contended  that  in  the  Northwest  coals 
containing  28  per  cent  moisture  and  16  to  22  per  cent  ash 
have  been  burned,  and  the  cost  of  drying,  pulverizing 
and  delivering  to  the  furneces  is  only  72  cents  per  ton. 

Mr.  Anderson  was  a  very  enthusiastic  supporter  of 
powdered  fuel  and  expressed  one  operating  engineer's 
viewpoint  when  he  said  that  the  new  Lakeside  plant  at 
Milwaukee  has  developed  unbelievable  efficiencies,  gives 
the  best  performance  which  can  be  expected,  and  all  at 
an  operating  and  maintenance  expense  which  is  consid- 
erably less  than  before.  He  expressed  the  hope  that 
the  stoker  which  Mr.  Harrington  prophesied  would 
materialize,  but  said  that  he  could  not  believe  that  any 
engineer  could  present  a  reasonable  argument  for  in- 
stalling stokers  after  seeing  the  powdei-ed-fuel  installa- 
tion in  the  new  Lakeside  plant.  He  concluded  by  . 
saying  that  in  the  Oneida  plant,  which  has  six 
stoker-fired  boilers  and  five  powdered-coal  boilers,  the 
powdered-fuel  installations  are  always  used  when  extra 
forcing  is  necessary. 

An  Operating  Code  Being  Formulated 

There  are  many  excellent  operating  rules  and  reg- 
ulations in  effect,  but  there  are  as  many  different 
kinds  as  there  are  operating  companies.  Recognizing 
this  fact,  the  prime  movers  committee,  of  which  N. 
A.  Carle  is  chairman,  has  started  the  compilation  of 
all  operating  rules  in  order  that  the  best  ideas  may 
be  selected  and  made  available  for  operating  com- 
panies. So  far  considerable  progress  has  been  made 
in  developing  the  probable  scope  of  the  recommen- 
dations which  it  will  eventually  make,  but  the  actual 
collection  of  rules  and  regulations  remains  to  be  com- 
pleted. In  outlining  this  work  Mr.  Carle  points  out 
that  just  because  a  company  does  not  have  printed 
rules  entitled  "Operating  Code"  is  no  reason  why  it 
cannot  compile  what  rules  it  has  in  the  form  of  blue- 
prints, typewritten  sheets,  verbal  instructions,  etc., 
and  send  them  to  the  chairman  of  the  prime  movers 
committee.  By  doing  so  no  comnany  will  obligate  it- 
self to  observe  these  practices,  since  the  information 
is  only  desired  in  order  to  prepare  a  collection  of  rec- 
ommended practices.  After  all  the  rules  have  been 
compiled,  the  recommendations  will  be  published  so 
that  a  discussion  by  correspondence  may  be  con- 
ducted. Following  this  a  public  hearing  will  be  held 
and  thus  a  tentative  code  will  be  devised. 

Mr.  Carle  emphasized  that  this  code  is  not  going  to 
be  forced  on  operating  companies.  It  will  be  for  their 
voluntary  use  only.  He  also  pointed  out  that  it  will 
supplement  the  existing  A.  S.  M.  E.  code,  which  covers 
only  the  requirements  at  the  time  of  accepting  equip- 
ment and  conducting  performance  tests.  The  N.  E. 
L.  A.  code  will  apply  to  those  conditions  which  exist 
for  fifteen  to  twenty  years  of  operation  after  the 
installation   of  apparatus. 


Hydraulic  Power 


On  account  of  the  rapidly  growing  importance  of 
water  power  it  was  decided  at  the  convention  at  Pasa- 
dena last  year  to  organize  a  hj'draulic  power  committee 
to  giva  special  consideration  to  problems  of  water-power 
development  and  operation.  During  the  first  year  of  the 
committee's  existence,  under  the  chairmanship  of  Mark- 
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ham  Cheever,  a  great  deal  of  time  was  required  to  work 
out  the  organization  in  preparation  for  comprehensive 
activities. 

Of  the  technical  prohkni.s  considered  by  the  commit- 
tee, the  development  of  etficient  draft  tube.'^,  the  control 
of  taiJwater  level,  the  relation  between  rainfall  and 
stream  flow,  evaporation,  and  the  operation  of  hydro- 
electric plants  for  maximum  output  received  the  most 
attention. 

Regarding  the  design  and  construction  of  waterwheels 
attention  is  called  to  the  55,000-hp.  turbines  to  operate 
under  305-ft.  (93-m.)  head  for  the  Queenston-Niagara 
station  of  the  Hydro-Electric  Power  Commission  of 
Ontario,  a  distinct  advance  in  the  size  of  reaction 
wheels.  Mention  is  also  made  of  the  use  of  22,500-hp. 
turbines  under  800-ft.  (245-m.)  head  at  the  Kern  River 
No.  3  station  of  the  Southern  Califronia  Edison  Com- 
pany. This  represents  the  highest  head  to  which 
reaction  wheels  have  been  applied.  Another  feature  of 
even  greater  interest  is  the  improvement  in  efficiency 
curves.  The  flat  curves  of  newer  wheels,  and  particu- 
larly the  high  value  at  part  gate  opening,  are  of  the 
greatest  importance  to  the  operator  in  obtaining  maxi- 
mum energy  output  from  available  water  supply  and 
under  varying  load  conditions  met  in  practice.  Progress 
has  also  been  made  in  the  application  of  high-speciflc- 
speed,  unshrouded,  propeller  type  of  runner  to  low  heads. 


A  moving  picture  of  the  Pitt  River  developments 
now  under  way  in  California  by  the  Pacific  Gas  & 
Electric  Company  enlivened  the  discussion  of  the 
hydraulic  power  committee's  report.  John  A  Britton 
outlined  the  major  features,  including  the  river  flow, 
which  is  remarkable  for  its  constancy,  and  P.  M.  Down- 
ing pointed  out  that  eight  plants,  of  which  three  are 
under  design  or  construction,  will  be  eventually  con- 
structed over  a  length  of  35  miles  of  river  between  Fall 
River  and  Big  Bend.  A  total  of  500,000  kw.  will  be 
developed. 

W.  N.  Ryerson  of  Duluth  outlined  some  penstock 
troubles  that  have  been  encountered,  mentioning  the 
splitting  of  redwood  staves  and  corrosion  of  steel 
pipes.  The  conclusion  has  been  reached  that  treatment 
of  steel  is  useless  unless  the  metal  has  been  thoroughly 
cleaned  by  sandblasting. 

W.  W.  Tefft  said  that  the  chief  object  of  his  develop- 
ment is  not  the  production  of  a  head  increaser,  but 
to  reduce  the  length  of  the  spillway  section  of  the  dam 
and  lower  construction  costs.  The  use  of  bursting  plates 
is  a  waste  of  money,  R.  J.  C.  Wood  of  Los  Angeles 
asserted,  unless  plates  are  put  at  the  point  where  trouble 
occurs. 

In  California  a  marked  difference  of  available  water 
is  experienced  in  years  when  rainfall  is  equal  if  the 
preceding  seasons  have  been  either  wet  or  dry.     For 
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this  reason,  in  estimating  water  supplies  available 
in  any  season  the  records  of  the  preceding  seasons 
must  be  considered. 


Electrical  Apparatus 


New  practices  and  tendencies  in  the  use  and  opera- 
tion of  electrical  apparatus  were  the  subject  of  an 
entire  afternoon's  discussion.  The  report  of  the  com- 
mittee, of  which  R.  F.  Schuchardt  is  chairman,  is 
presented  in  abstract  on  page  1314  of  this  issue. 
Among  the  subjects  which  elicited  the  most  interest 
in  the  discussion  were  the  following:  Closed  system 
of  generator  ventilation,  methods  of  maintaining  heat 
balance,  auxiliary  drive,  radio-telephoning  for  load 
dispatching,  protection  of  reactors,  oil- circuit-breaker 
rupturing  capacity,  and  standardization  of  service 
voltage. 

H.  R.  Summerhayes,  General  Electric  Company, 
called  attention  to  stresses  as  high  as  200  lb.  per 
inch  in  reactor  conductors.  Theoretically,  he  said, 
the  closed  system  of  ventilation  should  permit  the 
use  of  nitrogen  as  the  cooling  medium  for  generators, 
but  difficulty  would  be  experienced  in  avoiding  its 
dilution  with  oxygen  that  might  leak  in.  However, 
the  system  does  facilitate  the  use  of  CO,  for  fire  ex- 
tinguishing. A  central  starting  bus  for  auxiliary 
motors  was  favored  because  it  permits  the  use  of 
large  enough  circuit  breakers  to  clear  faults.  Kene- 
trons  are  being  used  for  high-voltage  direct-current 
tests,  Mr.  Summerhayes  declared,  but  they  alone  are 
not  strong  enough  to  break  down  faults  at  the  pres- 
ent stage  of  development.  For  this  purpose  mercury 
rectifiers  with  their  coils  connected  for  maximum 
voltage  have  been  used.  The  more  extensive  use  of 
mercury  rectifiers  in  Europe  is  due  to  the  higher  effi- 
ciency obtained  with  the  higher  voltage  used  there, 
he  contended. 

R.  J.  C.  Wood,  Southern  California  Edison  Company, 
asked  what  the  lowest  voltage  at  which  differential 
relays  would  operate  should  be,  pointing  out  that  too 
low  a  value  might  cause  unnecessary  interruption  of 
service  whereas  too  high  values  might  permit  great 
fire  damage. 

B.  G.  Jamieson,  Commonwealth  Edison  Company, 
Chicago,  suggested  that  some  information  be  com- 
piled on  the  application  of  automatic  control  to  feeder 
circuits.  Considering  reliability,  he  contended  that  it 
is  preposterous  to  think  of  a  reactor  ever  failing  and 
said  that  the  Commonwealth  Edison  Company  is  con- 
necting auxiliary  motors  between  bus  sections  to 
prevent  losing  them  in  case  one  bus  section  "goes 
down." 

Manufacturers  have  promised  static  apparatus  that 
can  be  used  in  place  of  rotating  apparatus  to  supple- 
ment the  kenetron  for  high-voltage  direct-current  test- 
ing, he  said. 

F.  W.  Smith,  United  Electric  Light  &  Power  Com- 
pany, New  York,  urged  that  information  be  obtained 
regarding  the  performance  of  alternating-current  mo- 
tors for  elevator  service  where  the  speed  is  350  ft.  per 
minute  or  more. 

F.  C.  Hanker,  Westinghouse  Electric  &  Manufac- 
turing Company,  expressed  a  general  need  of  experi- 
ence from  operating  companies  with  high-potential 
tests  for  generators.  Tests  will  be  completed  shortly, 
he  declared,  from  which  manufacturers  can  judge  the 


rupturing    capacity   of    oil    circuit    breakers    more    ac- 
curately. 

Three  interesting  practices  of  the  Detroit  Edison 
Company  were  related  by  Alex  Dow,  namely,  (1) 
the  operation  of  house  turbines  in  parallel  with  the 
main  generators  without  experiencing  the  troubles 
usually  anticipated,  (2)  the  segregation  of  power  sup- 
ply and  provi-sion  of  network  interconnection  that 
prevent  the  failure  of  one  station  pulling  another 
down  or  requiring  the  indiscriminate  disconnection 
of  loads,  and  (3)  the  use  of  radio  telephony  for  load 
dispatching.  The  house  turbine  is  run  on  the  throttle 
to  prevent  its  seizing  the  load  in  case  of  drop  of  main 
generator  frequency.  To  avoid  its  slowing  down  with 
the  rest  of  the  system  during  a  disturbance,  low- 
voltage  or  low-frequency  relays  might  be  used  to 
separate  it  electrically  from  the  main  units,  but  this 
method  is  not  entirely  satisfactory. 

Just  enough  interconnections  are  provided  between 
the  networks  served  by  the  Delray  and  Connors  Creek 
stations,  said  Mr.  Dow,  to  assure  synchronism  and 
the  exchange  of  energy  necessary  for  economical  sys- 
tem operation.  Neither  direct  linking  nor  indifferent 
feeding  is  employed.  Instead  there  is  exchange  capac- 
ity equivalent  to  the  rating  of  one  large  turbine,  and 
the  connections  can  be  made  between  centers  of  load. 
Switching  facilities  are  provided  so  that  if  more  than 
one  turbine  goes  down  in  a  station  a  load  equivalent 
to  that  carried  by  the  additional  generators  dropping 
out  of  service  can  be  disconnected,  but  this  is  not 
done  indiscriminately.  Furthermore,  no  network 
switch,  in  case  of  a  circuit  fault,  is  required  to  in- 
terrupt the  total  current  that  can  be  supplied  by  the 
stations  jointly. 

Nicholas  Stahl  referred  to  some  very  satisfying  ex- 
periences of  the  Narragansett  Electric  Company  of 
Providence,  R.  I.,  with  the  closed  system  of  genera- 
tor ventilation  in  which  the  heat  from  the  generator 
is  used  to  raise  the  temperature  of  the  boiler-feed 
water.  Arrangements  are  made  for  converting  the 
system  to  a  straight-through  ventilating  system  when 
desired  or  of  recirculating  the  cooling  water  when 
all  heat  cannot  be  absorbed  by  the  feed  water. 

P.  D.  Martin,  Philadelphia  Electric  Company,  de- 
clared that  the  cost  of  alternating-current  auxiliary 
motors  with  neutrals  brought  out  is  only  1  per  cent 
more  than  the  cost  of  those  not  so  equipped,  hence 
differential  control  is  not  more  expensive  than  over- 
load protection  and  more  desirable.  He  referred  to 
the  protection  of  auxiliary  motors  in  the  Philadelphia 
Electric  Company's  new  Delaware  station. 

V.  E.  Alden,  Consolidated  Gas,  Electric  Light  & 
Power  Company,  Baltimore,  referred  to  an  instance 
where  an  entire  station  was  shut  down  by  losing  its 
electrical  connection  with  a  paralleled  system  be- 
cause the  low-voltage  releases  on  the  forced-draft 
fans  tripped  out.  Recurrence  of  this  trouble  will  be 
avoided  by  the  latches  which  have  been  put  on  all 
low-voltage  relays  to  cut  them  out  during  emergen- 
cies of  this  kind.  He  expressed  a  decided  preference 
for  direct-current  drive. 

D.  L.  Galusha.  Dwight  P.  Robinson  Company,  Inc., 
referred  to  a  recent  experience  at  Colfax  station  of 
the  Duquesne  Light  Company  which  demonstrated 
the  ability  of  the  auxiliary  drive  system  installed 
there   to   maintain    service. 

A.  F.  Bang,  Pennsylvania  Water  &  Power  Company, 
discussed   methods   of   fighting   fires,    favoring   carbon 
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tetrachloride  for  small  fires  around  energized  equip- 
ment where  the  poisonous  gases  emitted  will  quickly 
disperse,  soda  or  bromide  solutions  where  the  fires 
are  larger  but  electrical  circuits  de-energized,  and 
sand  or  sawdust  for  still  larger  fires,  but  not  in  oil 
switches  where  the  conflagration  can  be  covered. 
W.  L.  Abbott,  Commonwealth  Edison  Company;  L  M. 
Stein,  R.  E.  Argersinger  and  Prof.  C.  F.  Scott,  Yale 
University,  also  spoke. 


Overhead  Systems 


The  collection  of  data  from  operating  companies  re- 
garding present-day  practice  is  the  outstanding  feature 
of  the  report  of  the  overhead  systems  committee,  W.  K. 
Vanderpoel  chairman.  It  includes  a  study  of  the  value 
of  overhead  ground  wires,  the  most  desirable  pole 
spacings,  conductor  arrangements  and  spacings,  i-elative 
merits  of  the  delta-connected  and  star-connected  sys- 
tems, advantages  and  disadvantages  of  a  grounded 
system  and  method  of  establishing  such  a  ground, 
merits  of  loop  transmission,  insulator  testing  and  re- 
lated subjects.     An  intensive  study  was  also  made  of 


wood  poles  with  a  view  to  revising  the  specifications. 
Although  overhead  ground  wires  do  afford  some  protec- 
tion to  insulators,  the  extent  and  value  of  this  protec- 
tion are  uncertain.  Furthermore,  they  do  not  afford  any 
more  protection  to  the  poles  than  individual  ground 
wires  on  each  pole  unless  grounding  conditions  are  ex- 
ceptionally poor.  However,  there  is  evidence  that 
ground  wires  do  afford  protection  to  station  apparatus, 
but  the  evidence  is  not  conclusive  as  to  the  extent  of 
such  protection.  Their  value  in  reducing  disturbances 
depends  upon  type  of  relays  employed,  individual  ground 
conditions  and  other  local  conditions. 

The  possibility  of  controlling  flux  distribution  by 
means  of  horns  or  guard  rings  was  shown  by  A.  O. 
Austin  by  means  of  stereopticon  pictures.  Insulated 
horns  or  rings  reduce  the  tendency  to  arc  over,  though 
in  general  rings  are  less  effective  than  horns.  The 
possibility  of  improving  conductor  conditions  by  wire- 
mesh  caging  over  the  conductor  was  also  shown. 

Fifteen  to  twenty-five  per  cent  in  investment 
charges  is  saved  or  at  least  prevented  by  temperature 
indicators  on  distribution  transformers,  declared  L.  L. 
Elden,  who  also  said  that  these  devices  enable  better 
loading  of  transformers  than  mere  estimating  of  loads. 
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A — Oxide  film  arrester  Installation.  B — Hoods  on  insula-  tower  for  long  spans.  E — Bow-arrow  arms  at  turn  in  line. 
tors  to  protect  them  from  dust  deposits.  C — Double  wish-  F — Steel  towel-  top  supported  on  wood  stilts  when  steel  was 
bone    arms    for    double-circuit    line.       D — Wood-pole    strain       difflcult  to  secure. 
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E.  M.  Herr,  president  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  expressed  the  sympathetic 
interest  manufacturers  feel  in  this  movement.  He 
praised  the  exhibit  of  N.  E.  L.  A.  publicity  material  at 
the  convention  and  urged  further  vigorous  team  play. 


Underground  Systems 


Special  attention  to  the  importance  of  correct  splice 
making  is  called  in  the  report  of  the  underground  sys- 
tems committee,  F.  E.  Ricketts  chairman.  Records  of 
operating  trouble  with  high-tension  cable  are  said  to 
show  that  about  37  per  cent  of  the  number  of  break- 
downs occur  in  splices.  The  most  important  considera- 
tions in  making  a  successful  splice  are  mentioned  in  the 
report,  the  specifications  used  by  one  company  being 
given  in  an  appendix.  Attention  is  particularly  called 
to  the  importance  of  making  a  yearly  survey  of  the 
temperature  in  crowded  duct  lines,  as  the  maximum 
rating  depends  on  the  maximum  duct  temperature 
prevailing.  Experiences  of  some  of  the  lai-ger  com- 
panies with  "hot  spots"  in  their  duct  lines  are  related, 
and  the  means  they  have  employed  to  combat  this 
trouble  are  given,  such  as  artificial  ventilation  and 
sprinkling  of  the  duct  lines  with  water. 

Cracking  of  lead  sheathing,  said  C.  H.  Shaw,  New 
York,  in  discussion,  is  due  principally  to  careless  han- 
dling and  installation.  Another  cause  is  crystallization 
by  vibration,  according  to  E.  R.  Northmore,  Los 
Angeles.  D.  W.  Roper  said  this  trouble  was  caused  by 
the  turns  of  the  cable  rubbing  against  each  other 
during  shipment  and  has  been  prevented  by  greasing 
the  cables  before  reeling.  An  addition  of  2  i)er  cent 
to  3  per  cent  of  tin  in  the  lead  will  also  alleviate  this 
fault.  F.  E.  Ricketts  said  that  the  Baltimore  company 
adds  1  per  cent  of  antimony  for  the  same  purposes  and 
secures  very  good  results  at  a  smaller  cost. 

Discussing  higher  voltages  for  underground  cables, 
Mr.  Roper  said  that  the  Commonwealth  Edison  Company 
is  planning  to  distribute  33,000  volts  over  cables  which 
during  the  last  two  years  have  been  installed  for  22,000 
volts.  No  trouble  is  expected  with  the  higher  voltage. 
He  mentioned  a  test  on  some  12,000-volt  cable  lasting 
two  weeks  in  which  the  cable  was  subjected  to  33,000 
volts  at  100  deg.  C,  followed  by  another  test  of  equal 
duration  at  35,000  volts  and  the  same  temperature 
before  a  breakdown  occurred  at  the  end  bell.  The  in- 
sulation was  hi  in.  thick  on  conductors  and  ,w  in.  on 
the  belt.  He  referred  to  a  33,000-volt  cable  in  service 
in  England  with  J-in.  and  0.4-in.  insulation  respectively. 

Use  of  underground  cable  in  France  for  33,000,  48,000 
and  60,000  volts  was  described  by  Jules  Delon,  Com- 
pagnie  Generale  des  Cables  de  Lyon.  Since  1914  there 
has  been  a  30-km.  length  of  33,000-volt  cable  in 
Normandy  transmitting  6,000  kw.  to  7,000  kw.  at  50 
cycles  three-phase.  The  cable  is  armored  with  steel 
tape  and  is  buried  directly  in  the  ground.  The  belt 
insulation  is  5.5  mm.  thick,  and  the  insulating  compound 
has  a  mineral-oil  base.  The  maximum  working  tem- 
perature is  50  deg.  C.  Another  three-tonductor  cable 
laid  in  the  gi'ound  transmits  9,000  kw.  of  50-cycle 
energy  at  48,000  volts  with  an  ungrounded  neutral.  In 
Paris  three  single-conductor  cables  will  be  laid  soon  to 
carry  30,000  kw.  at  60,000  volts.  The  insulation  is  15 
mm.  in  thickness. 

The  joints  in  the  33,000-volt  cables  are  made  every 
760  ft.     A  cast-iron  junction  box  is  employed  for  the 


three-conductor  cables,  and  the  conductors  are  separated 
by  a  porcelain  sleeve  and  compound,  no  wrapping  being 
done.  The  60,000-volt  cable  has  a  lead  sleeve  for  the 
joints,  which  are  filled  with  compound,  and  no  wrap- 
ping is  used.  The  filling  compound  has  the  same  melt- 
ing point  as  the  impregnating  compound.  For  risers 
on  the  three-phase  cables  a  cast-iron  box  and  porcelain 
insulator  are  employed.  For  the  single-conductor  cable 
a  copper  bell  and  a  porcelain  insulator  are  used. 

To  eliminate  trouble  in  cable  risers,  the  Common- 
wealth Edison  Company  is  changing  from  single-con- 
ductor potheads  to  four-conductor,  said  Mr.  Buck.  H. 
G.  Hall  said  that  the  Detroit  Edison  (Tompany  is 
experimenting  with  single-conductor  and  three-conduc- 
tor pothead  for  25,000-volt  risers. 

Mr.  Shaw  said  that  on  account  of  the  relatively  high 
price  of  fuel  the  New  York  Edison  Company  has  found 
it  economical  to  install  additional  cables  to  reduce  the 
energy  loss  in  cables  30  per  cent  to  40  per  cent.     This 
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HOW  TEMPERATURE  VARIES  AIX)NG  A  TYPICAL  DUCT  RUN 

emphasized  the  fact  that  there  is  another  factor  which 
should  limit  cable  load  besides  the  common  limit  which 
is  imposed  by  destruction  of  the  insulation  on  overhead- 
ing. 

Discussing  instruments  for  measuring  duct  tempera- 
ture, M.  I.  Stein,  Leeds  &  Northrup  Company,  stated 
that  the  thermocouple  sei-ves  well  for  surveys,  while  the 
resistance  thermometer  is  better  for  a  station  recording 
instrument. 


Mel 


ers 


Interest  in  metering  applications  has  centered  during 
the  past  year  on  the  determination  of  integrated  values 
of  reactive  kilovolt-amperes,  according  to  W.  L.  Wads- 
worth,  chairman  of  the  meter  committee.  Fourteen 
methods  in  use  for  measuring  reactive  hours  for  the 
purpose  of  determining  power  factor  were  investigated. 
Other  work  which  was  taken  up  was  the  detailed  course 
for  metermen,  which,  although  not  finished,  is  in  such 
shape  that  the  work  may  readily  be  continued  and  com- 
pleted. Along  the  lines  of  standardization  of  meter 
and  instrument  design,  it  was  recommended  that  manu- 
facturing companies  develop  bottom-connected  watt- 
hour  meters  with  separate  terminal  chambei-s  in  ratings 
up  to  and  including  50  amp.,  two-wire  and  three-wire. 
The  standard  rotation  for  meter  elements  should  be 
in  a  counter-clockwise  direction  when  observed  from 
above.  For  demand  meters  it  was  the  consensus  of 
opinion  that  scales  should  be  made  longer.     For  single- 
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phase  meters  this  would  be  approximately  150  per  cent 
of  full-load  rating  of  the  meter,  such  capacity  being 
regarded  as  volts  times  amperes ;  for  polyphase  meters, 
125  per  cent  to  130  per  cent  full-load  capacity  with  a 
tolerance  of  phis  5  per  cent. 

Discussion  of  Meter  Committee's  Report 

The  discussion  on  the  report  of  the  meter  committee 
centered  around  operating  conditions  and  difficulties. 
The  chairman  made  it  plain  that  the  committee  was 
anxious  to  receive  suggestions  along  this  line  on  which 
it  might  work  in  the  future.  Considerable  opposition 
was  voiced  against  dividing  the  "Metermen's  Handbook" 
into  two  volumes  on  its  revision.  The  importance  of 
educating  metermen  was  brought  out,  and  in  this  con- 
nection it  was  announced  that  Yale  University  is  to  con- 
duct a  metermen's  course  during  the  summer.  Other 
schools  are  doing  likewise. 

Alex  Dow,  chairman  of  the  rate  research  committee, 
emphasized  the  need  for  a  metering  device  that  could 
be  used  in  arriving  at  a  just  basis  for  penalizing  low- 
power-factor  loads  and  crediting  high-power-factor 
loads  in  rate  schedules.  He  showed  that  a  device  as 
accurate  as  the  watt-hour  meter  was  not  needed  so  much 
as  a  device  that  can  be  used  over  a  wide  range  of  loads 
and  be  inexpensive  enough  to  cause  it  to  be  freely  em- 
ployed. Mr.  Dow  expressed  the  opinion  that  the  utility 
commissions  would  approve  the  use  of  such  a  device 
on  the  basis  of  the  justice  in  charging  for  service  which 
it  would  make  possible.  Such  a  device  would  be  used 
with  an  ordinary  watt-hour  meter,  and  the  ratio  of 
kilowatt-hours  to  kilovolt-ampere-hours  would  be  used 
as  the  factor  in  establishing  the  rates  for  power  serv- 
ice where  the  question  of  power  factor  is  involved. 

The  new  kva.  demand  meter  recently  placed  on  the 
market  by  the  Esterline  Company  was  explained  by 
D.  J.  Angus,  the  inventor. 


Inductive  Interference 


There  is  an  increasing  necessity  for  the  co-ordination 
of  power  and  communication  services  using  the  high- 
ways for  delivering  the  various  public  services  to  the 
user.s,  according  to  the  inductive  interference  commit- 
tee, A.  E.  Silver  chairman.  In  the  past,  with  a  more 
scattered  demand  for  these  services,  the  avoiding  of 
inductive  interference  by  separation  of  facilities  has 
been  extensively  advocated  as  a  general  policy  by  the 
communication  intere.sts  and  was  for  a  long  time  prac- 
ticable of  accomplishment  to  a  varying  degree.  How- 
ever, with  increasing  community  concentration  the 
fallacy  of  believing  that  superior  rights  are  acquired 
by  prior  occupancy  of  highways  must  be  recognized. 

The  committee's  work  during  the  past  yeal-  has  been 
primarily  the  establishing  of  an  engineering  depart- 
ment at  the  association  headquarters  and  a  policy  of 
active  participation  in  the  situation.  A  basis  has  now 
been  laid  for  co-operation  with  the  telephone  companies 
in  the  study  of  inductive  interference  and  its  mitiga- 
tion. 

A  feature  of  the  inductive  interference  session  was 
the  presence  of  several  representatives  of  the  Ameri- 
can Telephone  &  Telegraph  Company.  If  telephone  men 
could  know  the  corresponding  men  in  the  light  and 
power  industry  with  whom  they  must  deal,  Bancroft 
Gherardi  asserted,  the  conflict  between  the  two  inter- 
ests would  be  far  on  the  road  to  solution.    The  two 


industries  must  find  a  fair  basis  on  which  to  give  the 
two  services  that  the  public  needs  without  imposing 
costs  or  sacrificing  the  service  of  either. 

It  was  announced  by  R.  F.  Pack  that  a  committee 
to  classify  points  of  agreement  and  disagreement  had 
been  organized  for  active  work  under  the  joint  leader- 
ship of  Mr.  Gherardi  and  himself.  National  engineer- 
ing bodies  cannot  settle  the  inductive  interference 
situation  alone,  said  H.  L.  Wills  of  Atlanta.  Unless 
there  is  mutual  confidence  and  help  is  secured  from 
everybody  the  move  for  co-operation  must  crumble. 

Sympathy  for  the  small  power  companies  that  are 
required  to  face  a  large  telephone  organization  with 
every  facility  at  its  command  was  expressed  by  Donald 
Henry  of  the  Illinois  Public  Utilities  Commission,  who 
made  a  plea  for  a  definition  of  "Substantial  Interfer- 
ence." 

H.  B.  Hayden  of  the  Wisconsin  Railroad  Com- 
mission emphasized  the  difficulties  of  commissions 
due  to  lack  of  funds  and  forces  to  carry  on  research 
necessary  in  telephone  interference  cases.  The 
speakers  just  named  and  A.  B.  Campbell  of  the  Iowa 
Commission,  A.  E.  Knowlton  of  Connecticut  and  E.  H. 
Morse  of  North  Dakota  made  pleas  for  co-operation. 
The  real  problem  in  bringing  about  co-operation,  de- 
clared Peter  Junkersfeld,  is  one  of  educating  the  men 
of  both  industries.  W.  J.  Canada  warned  against 
hasty  decisions  and  ill-balanced  action. 

Tribute  to  the  Late  Dr.  E.  B.  Rosa         .  • 

Out  of  respect  to  the  memory  of  the  late  Dr.  E.  P. 
Rosa,  chief  physicist  of  the  National  Bureau  of  Stand- 
ards, who  gave  such  earnest  and  conscientious  support 
to  the  furtherance  of  safety  measures  in  this  country, 
the  committee  on  safety  rules  submitted  its  report  by 
title  only  and  presented  the  following  resolution,  which 
was  accepted  unanimously : 

Whereas  the  executive  committee  of  the  Technical  Na- 
tional Section  of  the  National  Electric  Light  Association  has 
learned  with  profound  regret  of  the  death  of  Dr.  Edward 
Bennett  Rosa,  chief  physicist  of  the  United  States  Bureau 
of  Standards  and  long  closely  associated  with  the  develop- 
ment of  the  National  Electrical  Safety  Code;  and 

Whereas  this  committee  desires  to  place  on  record  its 
high  appreciation  of  the  public  service  of  this  distinguished 
physicist  and  research  engineer,  who  brought  to  his  work 
and  to  public  relations  the  highest  ideals  of  personal  devo- 
tion, public  duty  and  loyalty  to  principle,  attaining  unusual 
success;  and 

Whereas  in  the  discharge  of  every  duty  and  responsibility 
Dr.  Rosa's  steadfast  qualities  of  mind  and  character  won 
the  respect  and  esteem  of  all  with  whom  he  came  in  contact, 
and  at  the  time  of  his  death  he  was  meeting  increasing 
appreciation  of  his  accomplishments,  it  is,  therefore. 

Resolved,  that  the  committee  express  its  acknowledgment 
of  the  disinterested  work  done  for  the  industry  by  Dr.  Rosa, 
and  that  this  resolution  be  spread  in  full  on  the  minutes 
of  the  committee  and  be  transmitted  by  the  secretary  to  the 
family  of  Dr.  Rosa  and  to  the  director  of  the  Bureau  of 
Standards. 

R.  F.  Schuchardt,  W.  J.  Canada  and  W.  C.  L.  Eglin 
testified  to  their  appreciation  of  Dr.  Rosa's  work.  Mr. 
Eglin  expressed  the  highest  personal  regard  for  Dr. 
Rosa's  integrity,  high  sense  of  honor  and  keen  sense  of 
duty.  Mr.  Canada  said  that  it  had  been  his  great  pleas- 
ure to  work  with  Dr.  Rosa  and  that  he  could  testify  to 
the  earnest  aims,  deep  thought  and  constant  search  for 
truth  that  characterized  Dr.  Rosa's  efforts.  The  co- 
operation which  existed  between  the  Bureau  of  Stand- 
ards and  those  affected  by  its  work  must  be  continued, 
he  said. 
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Address  of  section  chairman.  M, 
S.  Seeltnan.  Jr. 

Report  of  Bureau  of  Advertising: 
and  Publicity  Service,  L.  D. 
Gibbs 

Report  of  committee  on  educa- 
tion.   Fred   R.   Jenkins. 

Report  of  committee  on  "Elec- 
trical Salesman's  Handbook." 
Georg-e  H.  Stickney. 

PARALLEL  SESSION 

Report    of   Power   Sales   Bureau. 

H.  H.  Holding^. 
Report  of  di\'ision  on  economies 

of    the    use    of    central-station 

electric  power.  J.  W.  Meyer. 
Report  of  division  on  industrial 

electric  heating,  N.  T.  Wilcox.. 
Report    of    division    on    electric 

arc  steel  furnaces.  Joseph  Mc- 

Kinley. 
Report    of    division    on    greneral 

power.  Georze  H.  Jones. 

WEDNESDAY.  JUNE  1 

Report  of  Merchandise  Sales  Bu- 
reau. Dorsey  R.  Smith. 

Report  of  division  on  electrical 
merchandise.  C.  E.  Greenwood. 

Report  of  division  on  electric 
shop  manag^emenl.  Thomas 
Berg-er. 

Report  of  division  on  stand- 
ardizing: and  testing:,  R.  S. 
Hale. 

Report  of  electric  range  division. 
C.  O.  Dunten. 


Commercial 


Sessions 


CON! 
di, 


JSTRUCTIVE 
discussion  of 
commercial  and 
merchandising 
problems  marked  the 
commercial  sessions  of 
the  convention  this  year. 
The  advertising  and  publicity  as  conducted  during  the 
past  will  be  continued  with  a  broadening  aspect,  as  it 
was  felt  that  this  service  has  fully  proved  its  value  to 
the  industry.  General  conditions  in  the  merchandising 
field,  while  passing  through  the  inevitable  period  of 
readjustment,  are  gradually  improving  and  a  distinct 
note  of  optimism  was  prevalent. 

Tremendous  future  loads  will  be  built  from  indus- 
trial heating.  The  electrical  vehicle,  pumping  and 
electrolytic  processes,  new  developments  and  in- 
creased activity  in  industrial  lighting  offer  a  profit- 
able field  for  additional  revenue. 


PARALLEL    SESSION 

Report  of  Electric  Vehicle  Bu- 
reau. E.  S.  Mansfield. 

Paper,  "SelliTis  Electric  Power 
as  a  Servife  Through  the 
Medium  of  Material  Handling 
Eiiuipment."    O.   W.   Stiles. 

Report  of  committee  on  compen- 
sation of  salesmen,  L.  R. 
Wallis, 

.\ddress,  "Capitalizing  an  Oppor- 
tiinity."  William  L.  Goodwin. 

Report  of  committee  on  com- 
mercial service  and  relations 
with  customers,  L.  A.  Cole- 
man. 

THURSDAY,    JUNE    2 

Report  of  lighting  Sales  Bureau, 
Oliver    R.    Hogiie. 

Report  of  committee  on  educa- 
tional exhibits.  Clarence  L. 
Law. 

Report  of  division  on  residence 
li^htinr.  M.  Luckiesh. 

Report  of  division  on  street  and 
highway  lighting,  W.  D'A. 
Ryan. 

Report  of  division  on  industrial 
lighting,  G.  Bertram  Regar, 

Report  of  division  on  lighting  of 
large  buildings,  F.  A.  Gal- 
lagher. 

Report  of  division  on  commer- 
cial aspects  of  lamp  equip- 
ment.   Earl  A.   Anderson. 

Report  of  division  on  sign,  dis- 
play and  billboard  lighting. 
H.   I.  Markham. 

Report  of  di\-i8ion  on  store 
lighting.    James   J.    Kirk. 


m 


an   appliance  be  the 


Merchandising 


Four  divisions  make  up  the  report  of  the  Merchandise 
Sales  Bureau,  Dorsey  R.  Smith  chairman — electrical 
merchandising,  electric  ranges,  electric  shop  manage- 
ment, and  standardization  and  testing. 

Pointing  out  that  the  merchandising  departments  of 
central-station  companies  can  be  made  an  invaluable 
help  to  the  utilities  as  a  connecting  link  between  the 
company  and  the  public,  the  bureau  stated  that  every 
effort  should  be  made  to  develop  central-station 
merchandising  business.  The  electric  light  and  power 
companies  should  be  the  leaders  in  this  field  and  at 
the  same  time  should  keep  in  close  touch  with  the  large 
number  of  electric  specialty  shops  coming  into  exist- 
ence in  order  to  maintain  a  high  standard  of  service 
and  to  protect  customers  from  inferior  appliances. 

Outlining  the  principal  subjects  for  consideration  in 
operating  the  merchandising  department,  the  electrical 


merchandising  division, 
C.  E.  Greenwood  chair- 
man, said  that  the  suc- 
cess of  an  electric  shop 
is  dependent  chiefly  on 
the  choice  of  merchan- 
dise, and  it  is  of  primary 
importance  that  the  "service 
basis    of    the    selection. 

It  was  the  belief  of  the  division  that  the  central- 
station  shop  should  sell  portable  lamps,  if  not  fixtures. 
With  regard  to  the  sale  of  "side  lines"  of  merchandise 
the  committee  felt  that  if  an  electric  shop  could  not  do 
a  profitable  business  on  electrical  merchandise  only,  the 
trade  is  laboring  under  a  serious  handicap;  however, 
if  profit  or  loss  depends  on  kindred  merchandise,  it 
ought  to  be  sold. 

An  adequate  system  for  determining  the  cost  of  doing 
a  merchandising  business  is  essential  to  success,  and  the 
division  strongly  advocated  the  adoption  of  an  account- 
ing system  which  would  give  the  true  selling  costs  and 
recommended  the  classification  prepared  by  the  Account- 
ting  Section  last  year. 

Growth  of  the  electric  range  load  during  the  last  four 
years  has  been  quite  rapid,  but  not  so  rapid  as  the 
lucrativeness  of  the  business  warrants,  and  the  report 
of  the  electric  range  division,  C.  0.  Dunten  chairman, 
was  devoted  mainly  to  collecting  authentic  information 
as  to  new  investment  required,  increases  in  operating 
expenses,  income  and  other  data.  The  field  for  electric 
ranges,  in  the  opinion  of  the  division,  is  especially 
attractive  to  the  electric  light  and  power  company,  but 
has  not  received  the  attention  that  it  deserves  as  many 
companies  have  erroneous  ideas  of  this  branch  of  the 
business.  To  facilitate  analyzing  the  conditions  affect- 
ing the  electric  range  business  the  division  has  prepared 
and  included  in  its  report  a  comprehensive  formula  for 
determining  the  profitableness  of  the  electric  range  load 
to  the  central  station. 

The  present  electric  water-heating  devices  have  been 
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developed  to  the  highest  state  of  efficiency  and  appar- 
ently very  little  more  can  be  done.  The  question  of  the 
cost  of  heating  water  electrically  depends  primarily 
upon  the  rate  for  electricity  which  is  in  effect.  In 
general,  where  the  rate  is  3  cents  per  kilowatt-hour  hot 
water  may  be  supplied  for  the  average  family  of  four 
people  at  a  cost  varying  from  $5  to  $8  per  month. 

In  the  opinion  of  the  electric  shop  management 
division,  Thomas  W.  Berger  chairman,  too  much  stress 
has  been  laid  upon  clerical  routine  work  before  the 
business  was  secured,  and  too  much  study  has  been 
given  to  the  details  in  connection  with  the  handling  of 
the  business  and  not  enough  to  the  production  of  the 
business  itself. 

The  work  of  the  standardizing  and  testing  bureau, 
R.  S.  Hale  chairman,  has  been  confined  for  the  most 
part  to  the  testing  of  flatirons  and  heater  cords.  A 
preliminary  report  of  the  results  of  these  tests,  which 
were  very  exacting  and  thorough,  is  given  in  an 
appendix  to  the  division's  report.  The  division  will  con- 
tinue these  tests  and  is  planning  next  to  take  up  toasters 
and  heating  pads.  It  is  working  on  the  question  of  what 
tests  should  be  applied  to  these. 

Discussion  of  electrical  merchandising  by  central- 
station  companies  centered  around  present  practices  and 
the  future  outlook.  J.  F.  Killeen  spoke  optimistically  of 
prospective  business  and  pointed  out  that  lower  prices 
depend  upon  increased  production  on  the  part  of  the 
manufacturers  in  order  that  present  overhead  cost  may 
be  spread  over  a  larger  output.  Co-operation  with  the 
central-station  companies,  price  maintenance  and  the 
sale  of  standard  devices  were  advocated  by  Sidney 
Blumenthal,  who  also  believes  that  sales  cannot  be 
materially  increased  by  price-cutting  competition. 

That  central-station  men  are  not  the  best  of  merchan- 
disers was  the  opinion  of  F.  J.  Allen,  who  suggested  that 
all  members  of  electric  light  and  power  companies 
should  give  a  trial  to  every  electrical  device  which  the 
company  has  for  sale  in  order  that  he  may  be  properly 
informed  upon  the  merits  of  the  appliance.  Carrying 
of  more  than  one  make  of  any  particular  appliance 
should  be  discouraged,  according  to  T.  J.  Casey,  on 
the  ground  that  no  salesman  can  do  justice  to  two  com- 
petitive appliances  on  the  same  floor.  H.  H.  Newman 
differed  from  this  view,  believing  that  customers  should 
have  choice  of  more  than  one  appliance. 

Eleetrical  merchandising,  said  Walter  Fagan,  should 
be  conducted  along  the  fundamental  principles  of  gen- 
eral merchandising,  and  technical  atmosphere  should  be 
eliminated  from  the  electric  shops  and  stores  wherever 
possible.  Growth  of  income  from  the  sale  of  merchan- 
dise by  central-station  companies  is  best  shown,  H.  N. 
^IcConnell  asserted,  by  an  instance  of  one  company 
whose  income  from  this  source  is  equal  to  the  gross  in- 
come from  the  sale  of  energy  to  its  residential  con- 
sumers. He  deplored  the  fact  that  the  salesrooms  of 
many  companies  lack  the  equipment  conducive  to  the 
best  results  and  recommended  a  careful  study  of  de- 
partment-store methods. 

It  is  not  the  purpose  of  the  standardizing  and  testing 
division,  according  to  R.  S.  Hale,  to  stand  as  judge  and 
jury  on  what  appliances  a  company  should  purchase. 
It  has  been  the  aim  of  this  division  to  determine  which 
are  good  and  which  are  poor  appliances  and  then  leave 
the  buyer  to  decide  for  himself  in  the  light  of  the  knowl- 
edge thus  elicited.  With  the  services  of  this  division 
now  available,  it  will  be  possible  for  a  company  purchas- 
ing appliances  merely  to  ask  a  manufacturer  of  such 


devices  for  the  results  of  the  tests  in  order  to  determine 
their  desirability. 

J.  F.  Farquhar  pointed  out  that  the  Washington  Water 
Power  Company  has  3,000  electric  ranges  on  its  lines. 
The  proportion  in  the  suburbs  (22  per  cent  of  the 
number  of  accounts  is  relatively  higher  than  in  the 
city.  There  are  2,400  water  heaters  so  connected  that 
simultaneous  use  of  heater  and  range  cannot  occur.  The 
net  revenue  per  kilowatt-year  of  demand  for  this  load  is 
$66.  This  allows  for  interest  on  capital  charges  (at  15 
per  cent),  maintenance  and  operation  and  construction 
cost  making  a  gross  revenue  of  $84.50  per  kilowatt-year 
on  demand.  The  demand  is  figured  at  one-seventh  the 
connected  load  of  each  range,  and  one  heater  has  a 
connected  load  of  about  7  kw.  Therefore  the  fore- 
going figures  will  apply  to  one  such  set  as  well  as  to 
1  kw.  of  demand,  and  one  set  will  net  about  $66  per 
year. 


Lighting 


A  change  in  the  activities  of  the  Lighting  Sales 
Bureau  during  the  past  year  in  order  to  make  its  aims 
and  scope  more  specific  was  dwelt  on  in  the  report  of 
the  bureau,  Oliver  R.  Hogue  chairman.  Its  work  was 
planned  with  the  following  objectives  in  mind:  To 
promote  appreciation  of  the  value  of  lighting  to  the 
electrical  industry,  to  collect,  analyze  and  disseminate 
information  concerning  lighting  practice  and  to  pro- 
mote lighting  sales.  The  bureau  operated  in  seven 
divisions  as  follows:  (1)  Commercial  aspects  of  lamp 
equipment;  (2)  industrial  lighting;  (3)  lighting  of 
large  buildings;  (4)  residence  lighting;  (5)  sign  dis- 
play and  billboard  lighting;  (6)  store  lighting;  (7) 
street  and  highway  lighting. 

Attention  was  called  by  the  lamp  equipment  commit- 
tee, Earl  A.  Anderson  chairman,  to  the  movement  to- 
ward higher  standards  of  lighting  both  as  to  intensity 
and  quality  and  the  redesigning  of  fixtures  in  the  direc- 
tion of  less  glare,  ease  of  maintenance  and  cleaning 
and  better  general  appearance.  The  report  covers  the 
trend  of  development  in  equipment  design,  which  has 
important  influence  on  lighting  practice.  Sections  of 
the  report  were  devoted  to  commercial  and  industrial 
equipment,  color  equipment  for  show-window  lighting, 
residence  lighting  equipment,  motion-picture  lamp 
equipment  and  street  and  outdoor  lighting. 

Special  emphasis  was  given  by  the  large  buildings 
division,  of  which  F.  A.  Gallagher,  Jr.,  was  chairman, 
to  the  duty  of  the  central-station  company  to  work  for 
good  lighting  in  large  buildings. 

The  advantage  of  good  lighting  to  the  employer  and 
the  employee  was  emphasized  in  the  report  of  the  divi- 
sion on  industrial  lighting,  G.  Bertram  Regar  chairman. 
Included  were  curves  showing  the  increased  cost  of 
living  contrasted  with  the  decreased  cost  of  electric 
lighting,  "before  and  after"  pictures  of  lighting  in- 
stallations, accident  cui-ves  and  production  curves. 

This  year's  report  of  the  residence  lighting  division, 
M.  Luckiesh  chairman,  included  data  pertinent  to  and 
showed  the  possibilities  inherent  in  residence  lighting. 
Wiring  specifications  for  an  adequately  wired  residence 
were  also  included.  Suggestions  were  made  as  to  the 
methods  of  interesting  the  householders  in  the  impor- 
tance of  better  lighting.  Attention  was  called  to  the 
necessity  of  a  campaign  to  show  the  physical  aspect  of 
lighting  and  the  necessity  for  redesigning  the  lighting 
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fixture  for  the  high-efficiency  gas-filled  lamps.  The 
division  emphasized  the  opportunity  that  the  central- 
station  company  has  to  see  that  model  homes  of  house- 
furnishing  and  department  stores  use  properly  designed 
lighting  equipment. 

In  the  report  of  the  division  on  sign,  display  and  bill- 
board lighting,  H.  I.  Markham  chairman,  attention 
was  called  to  the  large  revenue  that  this  type  of  busi- 
ness will  produce.  A  section  on  billboard  and  outdoor 
advertising  was  included,  and  allusion  was  made  to  a 
notable  development  in  the  increasing  use  of  higher- 
wattage  and  gas-filled  lamps  for  electric  sign  service. 

W.  D'A.  Ryan,  in  the  report  of  the  street  and  high- 
way lighting  division,  called  attention  to  the  strides  that 
high-intensity  street  lighting  has  taken  in  the  past  year 
— the  development  of  a  2,500-c.p.  series  tungsten  lamp 
for  "super-whiteway"  lighting  and  the  improvements 
in  electrodes  for  luminous-arc  lamps. 

A  forceful  presentation  of  the  present  deplorable 
conditions  of  commercial  lighting  was  given  in  the 
report  of  the  store  lighting  division,  of  which  James  J. 
Kirk  was  chairman. 

The  report  of  the  education  exhibit  committee  of  the 
lighting  department,  which  was  newly  created  this  year 


for  the  express  purpose  of  promoting  industrial  light- 
ing exhibits,  embodied  a  resume  of  the  demonstrations 
conducted.  There  are  now  eight  exhibits  in  full  opera- 
tion, three  are  under  construction,  and  four  cities  are 
about  to  put  on  exhibits.  In  addition  to  his  report  of 
the  activities  in  the  establishment  of  permanent  light- 
ing demonstrations,  Field  Director  Ward  Harrison  in- 
cluded as  an  appendix  a  lecture  on  industrial  lighting. 


Electric  Vehicles 


In  view  of  the  fact  that  the  Post  Office  Department 
has  authorized  an  expenditure  of  $50,000  to  conduct  an 
investigation  into  the  use  of  electric  trucks  for  that 
branch  of  the  federal  government,  the  Electric  Vehicle 
Bureau's  comparative  data  committee,  F.  M.  Feiker 
chairman,  decided  to  postpone  for  the  present  its  work 
of  getting  together  statistics  on  the  cost  of  operation  of 
electric  vehicles  as  compared  with  the  cost  of  operation 
of  other  forms  of  trucking  and  recommended  that  the 
actual  work  of  starting  the  investigation  be  delayed 
until  after  the  issuance  of  the  postal  report. 

The  activities  of  the  electric  vehicle  exhibition  com- 


L.    D.    OIBBS 

Superintendent  Advertising  Dept. 

Edison     Electric     Illuminating 

Company 


H.  H.  HOLDINC 

General     Power    Representative 
Public  Service  Electric  Company 


D.   R.   .SMITH 

Manager    Merchandise    and 

Domestic    Sales 

Consolidated   Gas,    Ele^'tric    Li^ht 

&  Powcl-  Company 


F..    S.    MANSFIELD 

Supt     Field    Statistics 

Edison  Electiic  Illuminating 

Company 
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O.    K.    HOtilE 

Head  Li?htinff  .\gent 
Commonwealth    Edison    Company 


L.    A.    t<)LE.M.\X 

Treasurer   United    Eectric 
Li^ht  &  Power  Company 


L.    R.    W.VLl.I.S 

Superintendent    Sales    Dept. 

Edison    Electric    Illuminating^ 

Company 


C.   L.   L.4\V 

Manager  of  Bureau  of  Illuminat- 

ins"   Eagineering 

New   York    Ed  son   Company 


Chairmen  of  commercial  commit- 
tees ivho  presented  reports  at  the 
Chicago  convention:  Mr.  Gibbs, 
Bureau  Advertising  and  Publicity 
Service;  Mr.  Holding,  Power  Sales 


Bureau;  Mr.  Smith,  Merchandise 
Sales  Bureau;  Mr.  Mansfield,  Elec- 
tric Vehicle  Bureau;  Mr.  Hague, 
Lighting  Sales  Bureau;  Mr.  Cole- 
man, coTumittee  on  commercial  serv- 


ice and  relations  with  customers;  Mr. 
Wallis,  committee  on  compensation 
of  salesmen;  Mr.  Law,  committee  on 
educational  exhibits,  which  are  effec- 
tive in  improving  lighting. 
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mittee,  of  which  Charles  R.  Skinner  was  chairman,  has 
resulted  in  two  successful  exhibitions  of  electric  vehicles 
since  Jan.  1  of  this  year.  One  was  held  in  the  showroom 
of  the  New  York  Edison  Company  and  the  other  was 
held  by  the  Public  Service  Corporation  of  New  Jersey 
at  its  Newark  showroom,  where  all  the  vehicle  manu- 
facturers were  represented.  The  committee  reported 
that  twenty-two  exhibitors  had  signified  their  intention 
of  exhibiting  at  the  electric  automobile  show  in  the 
electric  shop  of  the  Commonwealth  Edison  Company 
from  May  26  to  June  4  at  the  time  of  the  N.  E.  L.  A. 
convention.  Exhibitions  are  under  consideration  in 
Boston  and  other  large  cities. 

A  report  is  now  in  process  of  compilation  by  the 
committee  which  will  set  forth  in  detail  figures  con- 
cerning the  cost  of  these  garages,  and  the  belief  was 
expressed  that  there  is  no  reason  why  capital  should  not 
enter  the  electric  garage  field. 

No  laws  adverse  to  the  electric  vehicle  were  passed 
during  the  year  1920-21,  according  to  Day  Baker,  chair- 
man of  the  legislation  committee.  However,  a  number 
of  motor-vehicle  bills  were  before  committees  of  various 
legislatures.  Details  of  the  action  taken  will  be 
reported  later  by  the  committee. 

Progress  in  the  use  of  electric  trucks  has  been 
gradual,  indicating  that  its  application  is  being  made 
on  a  firm  and  sound  basis  of  merit  and  of  advantage  to 
the  user.  The  transportation  engineering  committee, 
F.  M.  Feiker  chairman,  reports  that  during  the  past 
year  more  electric  trucks  were  sold  in  New  York  City 
than  ever  before.  This  is  taken  as  an  indication  of 
renewed  interest  on  the  part  of  users  in  the  inherent 
economy  of  the  electric  truck  as  a  method  of  local 
delivery. 

C.  R.  Skinner,  rates  sub-committee,  announced  that 
rates  on  battery  charging  are  being  collected  and  that 
attempts  will  be  made  to  obtain  preferential  rates  for 
such  business. 

In  a  paper  on  "Selling  Electric  Power  as  a  Service 
Through  the  Medium  of  Material-Handling  Equipment," 
0.  W.  Stiles,  manager  industrial  transportation  of  the 
Lakewood  Engineering  Company,  presented  a  number 
of  interesting  examples  of  the  savings  effected  in  indus- 
trial plants  by  the  installation  of  material-handling 
machinery. 

Compensation  of  Salesmen 

To  ascertain  the  conditions  obtaining  during  the  year 
the  committee  on  compensation  of  salesmen,  L.  R.  Wallis 
chairman,  sent  a  questionnaire  to  ninety-nine  company 
members  .serving  populations  of  100,000  or  more.  Of 
the  thirty-eight  companies  from  which  answers  were 
received,  fifty-two  pay  weekly  or  monthly  salaries  with 
no  commission  for  salesmen  selling  service.  Seventeen 
companies,  however,  favor  paying  on  a  salary  and  com- 
mission basis,  and  fifteen  oppose  paying  any  commis- 
sions. Twenty-six  of  the  companies  reporting  pay 
salary  for  salesmen  selling  appliances,  and  one  pays 
commission  only  on  such  sales.  Payment  of  commissions 
based  on  the  gross  amount  of  appliance  sales  in  addition 
to  the  regular  salary  was  favored  by  twenty-two  com- 
panies, while  five  opposed  such  commission,  favoring 
straight  salaries  only.  Commissions  paid  to  appliance 
salesmen  were  found  to  vary  from  1  per  cent  to  20  per 
cent  on  gross  sales,  one  company  paying  on  a  basis  of 
50  per  cent  of  the  gross  profit. 

M.  S.  Seelman,  chairman  of  the  Commercial  Section, 
called  attention  to  the  tendencies  of  central-station  com- 


panies to  pay  their  salesmen  a  commission  for  business 
that  is  particularly  profitable. 

0.  R.  Hogue,  Commonwealth  Edison  Company,  gave 
some  very  interesting  experiences  of  his  company  in 
compensating  salesmen.  He  pointed  out  that  the  cen- 
tral-station salesmen  function  in  two  capacities,  namely, 
first  as  stimulators  of  public  good  will  and  second  as 
salesmen.  Therefore  salesmen  should  be  compensated 
primarily  for  maintaining  good  will.  During  the  war, 
owing  to  the  lack  of  generating  capacity,  central  sta- 
tions had  to  stimulate  business  which  would  fill  the 
valleys  of  their  load  curves.  As  a  result  they  had  to  set 
values  on  different  kinds  of  business.  Now  they  believe 
that  salesmen  should  be  paid  on  the  basis  of  what  in- 
come the  business  brings  per  kilowatt-hour. 

It  was  urged  by  Frank  D.  Fagan,  Edison  Storage 
Battery  Company,  that  members  advise  the  committee 
of  all  legislation  accomplished  or  contemplated  in  dif- 
ferent localities  which  will  affect  the  status  of  electric 
vehicles. 


Publicity 


The  problem  today  is  not  so  much  one  of  organization 
and  sales  promotion  as  to  find  ways  and  means  of  meet- 
ing capital  requirements,  said  William  L.  Goodwin, 
assistant  to  the  president  of  the  Society  for  Electrical 
Development,  in  his  address.  The  big  work  of  the 
future  is  to  eliminate  waste  and  work.  It  is  estimated 
that  the  human  effort  wasted  in  convention  and  associa- 
tion activities,  chiefly  through  duplication  of  efforts, 
would  amount  to  from  $10,000,000  to  $15,000,000  annu- 
ally if  it  could  be  reduced  to  a  monetary  basis.  Besides 
duplication  there  is  also  the  danger,  as  the  associations 
grow  larger,  that  some  bodies  will  work  against  the 
interests  of  others  or  of  the  whole  industry. 

Another  object  will  be  to  "sell"  the  electrical  industry 
to  the  men  associated  with  it.  Although  the  number  of 
electrical  men  who  have  investments  in  the  industry  is 
increasing,  it  is  still  a  small  percentage  of  the  total 
number  in  the  industry. 

Another  suggestion  along  financial  lines  was  the  for- 
mation of  a  body  to  handle  the  time  payments  of  the 
installment  business  of  the  industry.  This  may  amount 
to  three,  four  or  even  ten  billion  dollars  annually.  An- 
other need  which  will  be  cared  for  is  the  insufficiency 
of  trained  men  for  the  merchandising  end  of  the 
industry.  The  society  will  attempt  to  induce  colleges  to 
establish  courses  to  train  such  men  and  will  conduct  a 
correspondence  school  for  the  same  purpose.  Regional, 
national  and  local  committees  will  be  established,  as 
well  as  specialized  committees,  to  lay  out  plans  as  to  how 
best  to  further  the  interests  of  the  industry. 

Relations  with  Customers 

During  the  past  year  members  of  the  committee  on 
commercial  service  and  relations  with  customers,  L.  A. 
Coleman  chairman,  have  tried  to  bring  before  executives 
and  employees  various  phases  of  this  work  through 
articles  in  the  N.  E.  L.  A.  Bulletin.  A  series  of  pic- 
torial pamphlets  showing  how  customers  are  affected  by 
good  and  by  bad  service  are  planned,  and  the  first  set, 
the  report  states,  wil  be  ready  in  a  few  weeks.  These 
pamphlets  are  to  be  followed  with  suggestions  in  con- 
nection with  billing,  collecting  methods,  handling  com- 
plaints, etc. 

"The  employee  should  be  so  educated,"  the  committee 
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said,  "that  he  will  feel  the  responsibility  which  is  his 
when  dealing  with  the  customers,  and  the  executives 
should  be  shown  that  red  tape,  antiquated  systems  of 
application  routine,  drastic  and  imperious  collection 
methods,  inaccurate  billing  and  inattention  and  lack  of 
courtesy  in  handling  complaints  are  the  chief  causes  of 
disagreement." 

The  national  good-will  campaign  conducted  from 
headquarters  has  had,  according  to  the  report  of  the 
Advertising  and  Publicity  Service  Bureau  of  the  Com- 
mercial Section,  L.  D.  Gibbs  chairman,  the  hearty  sup- 
port of  every  advertiisng  man  in  its  field.  The  work  has 
included  the  handling  of  pamphlets  prepared  by  Director 
of  Publicity  Oxley  and  helping  to  conduct  the  national 
co-operative  advertising  campaign.  The  bureau's  vari- 
ous divisions  reported  separately. 

The  division  on  adequate  outlets  and  co-ordinate 
advertising,  P.  L.  Thomson  chairman,  reported  that 
during  the  year  it  had  continued  to  draw  the  manufac- 
turers' attention  to  cases  in  their  advertising  where 
electric  outlets  in  the  wall  were  overlooked  and  connec- 
tions to  appliances  represented  as  if  made  from  lighting 


articles  and  to  continuing  the  experiment  of  supplying 
syndicate  material   to   electrical   pages   of   newspapers. 

The  publication  division,  Cyril  Nast  chairman,  re- 
ported against  getting  out  any  considerable  new  printed 
matter  until  that  now  on  hand  shall  be  disposed  of. 
Owing  to  the  business  depression  last  year's  publications 
did  not  sell  so  well  as  had  been  hoped,  and  more  than 
half  the  booklets  and  folders  printed  were  still  on  hand 
on  May  7. 

In  a  short  address  at  the  opening  of  the  meeting  J.  F. 
Madison,  president  of  the  American  Association  of  Ad- 
vertising Agencies,  quoted  some  interesting  data  on 
results  of  recent  surveys  of  the  business  done  by  dif- 
ferent electrical  dealers.  Accoi-ding  to  Mr.  Madison, 
a  comparison  of  fifteen  advertising  dealers  with  fifteen 
non-advertising  dealers  showed  that  the  advertising 
dealers  did  more  than  six  times  the  amount  of  business 
done  by  the  non-advertisers  and  their  sales  per  thou- 
sand population  were  in  virtually  the  same  ratio. 

William  L.  Goodwin,  in  offering  the  services  and  co- 
operation of  the  Society  for  Electrical  Development  on 
matters  pertaining  to  advertising  and  publicity,  made 


VIEW    OF    COMMONWEALTH    EDISON    COMPANY'S    ELECTRIC    SHOP,    WHERE    THE    ELECTRIC    VEHICLE    SHOW    WAS    HELD 

DURING  THE   N.  E.   A.   L.   CONVENTION 


sockets.  Four  manufacturing  companies  have  published 
booklets  on  the  completely  electrified  home.  The  calen- 
dar assigning  special  commodity  sales  to  each  month  in 
the  year  as  adopted  in  former  years  was  indorsed  with- 
out change. 

The  division  of  illuminating  engineering  (non-tech- 
nical lighting  applications),  P.  B.  Zimmerman  chair- 
man, which  represents  primarily  the  advertising  special- 
ists of  manufacturers  and  central  station  companies 
particularly  interested  in  promoting  better  lighting  and 
extending  its  field,  reported  that  it  had  endeavored 
successfully  to  arouse  interest  in  the  N.  E.  L.  A.  indus- 
trial lighting  exhibits  and  spoke  of  the  popularity  of 
some  of  its  informative  publications. 

The  division  on  newspaper  advertising  campaigns, 
Norman  Maul  chairman,  devoted  its  efforts  principally 
to  finding  a  way  to  increase  the  use  of  electrical  page 
newspaper  advertising.  It  felt  that  the  fact  that  elec- 
trical pages  are  not  more  extensively  used  was  due  to 
the  indifference  of  the  electrical  interests  involved  and 
not  to  any  shortcomings  in  the  idea  itself. 

The  division  on  news  syndicate  and  magazine  writers, 
Frank  B.  Rae,  Jr.,  chairman,  confined  its  efforts  mainly 
to  organizing  a  photographic  bureau  to  which  writers 
may   apply  for  acceptable   pictures   to   illustrate   their 


a  plea  for  a  uniform  adoption  in  advertising  of  ele- 
mentary terms  which  can  be  easily  understood  by  the 
householder  and  layman. 

Education 

Two  courses,  one  in  commercial  engineering  and  the 
other  in  practical  electricity,  the  former  started  in  No- 
vember, 1915,  and  the  latter  in  January,  1917,  have  been 
continued  by  the  education  committee,  of  which  Fred  R. 
Jenkins  is  chairman.  Considerable  publicity  has  been 
given  to  these  courses  during  the  year.  Both  courses 
have  continued  to  be  self-supporting,  with  sufficient 
surplus  to  allow  for  future  reprinting,  revising  and 
constructing  of  courses.  The  committee  recommends 
that  next  year  an  additional  course  be  started  which 
would  be  a  combination  of  the  subjects  covered  by  the 
present  courses  with  desired  additional  matter  so  as 
more  generally  to  cover  the  requirements  of  all  classes 
of  members. 

This  year  the  "Electrical  Salesman's  Handbook"  com- 
mittee, G.  H.  Stickney  chairman,  planned  to  resume 
publication  of  the  handbook,  and  material  is  therefore 
being  collected  under  the  following  sections:  "Power," 
"Industrial  Heating,"  "Lighting,"  "Electric  Vehicles," 
"Domestic    Heating    and    Appliances,"    "Wiring"    and 
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"The  Siilesnuiii  ami  Hi.s  Work."  Two  books,  one  "Indus- 
trial Lighting"  and  the  other  "Lamp  Equipment  for 
Conmiercial  and  Industrial  Lighting,"  are  now  on  sale 
and  will  be  considered  a  test  of  the  efficiency  of  the  plan 
adopted  for  selling  the  handbook. 


Industrial  Load 


Manufacturers  are  tending  to  consider  the  element  of 
power  cost  from  the  viewpoint  of  cost  per  unit  of 
product  rather  than  cost  per  unit  of  power.  With  this 
in  mind,  the  Power  Sales  Bureau,  H.  H.  Holding  chair- 
man, has  given  particular  consideration  this  year  to 
electric  heating,  steel  furnaces,  economies  in  the  use  of 
central-station  power  and  the  general  diversification  of 


committee  on  electric  arc  steel  furnaces,  J.  McKinley 
chairman,  asserted. 

Electric  water  pumping  as  an  auxiliary  to  existing 
pumping  plants  was  shown  to  be  practicable  on  a  vei-y 
large  scale  by  the  sub-committee  on  general  power, 
G.  H.  Jones  chairman.  Because  of  the  diversity  factor 
electrochemical  processes  offer  a  good  field  for  power 
development. 

Alex  Dow,  president  Detroit  Edison  Company,  in 
commenting  on  the  acquisition  of  new  business,  pointed 
out  that  at  the  present  time  the  cost  of  capital  neces- 
sary for  plant  extension  is  the  controlling  factor.  He 
warned  against  a  central  station  investing  too  much 
capital  to  supply  only  one  industry  which  might  later 
suffer  serious  depression.  In  speaking  of  special  rates 
(off-peak  rates,  etc.)  he  advised  that  they  should  be  as 


A — Tendency    in    n.xture    design  _         „ 

room.     C — Special  socliets  and  convenient  plug  devices  and  lamps. 


RESIDENCE  LIGHTING  DEMONSTRATION  AT  CONVENTION 

B — I^ighting    for    large    living        D — Spcciall.v  designed  portables   for   houses. 


E — Mantel,    indirect 
portable  and   double   bracket   lighting,   which   allows  variety. 


load.  Special  attention  has  also  been  given  by  the  sub- 
committee on  the  economics  of  the  use  of  central-sta- 
tion electric  power,  J.  W.  Meyer  chairman,  to  the  cost 
committee  on  the  economies  of  the  use  of  central-sta- 
tion service  and  to  methods  of  increasing  loads. 

Glass  annealing,  normalizing  of  castings  and  wire, 
oil  tempering,  automatic  arc  welding,  non-ferrous  metal 
melting,  bread  baking  and  the  electrically  heated  steam 
boiler  are  some  of  the  most  interesting  developments  of 
the  past  year,  according  to  the  sub-committee  on  new 
developments  in  industrial  electric  heating,  N.  T.  Wilcox 
chairman.  The  outlook  for  increasingly  large  and  profit- 
able power  loads  from  such  applications  is  most  en- 
couraging, the  committee  held,  and  should  be  carefully 
studied  by  all  live  sales  organizations. 

In  steel  making,  excellence  of  product  is  the  only 
factor  controlling  the  use  of  electrical  energy,  the  sub- 


nearly  as  possible  consistent  with  the  regular  rates. 
That  the  rates  for  power  should  be  removed  from  the 
jurisdiction  of  public  service  commissions  was  advo- 
cated by  Morse  Dell  Plain,  Northern  Indiana  Gas  & 
Electric  Company,  Hammond,  Ind.  He  contended  that 
energy  for  power  is  a  competitive  product  and  that 
rates  should  be  determined  in  the  same  way  as  the 
cost  of  other  commodities. 

G.  E.  Miller,  Cleveland  Electric  Illuminating  Com- 
pany, objected  to  the  off-peak  rate  schedule  shown  by 
Mr.  Meyer,  contending  that  it  gives  a  consumer  a  rate 
even  at  the  times  of  peak  load  which  is  less  than  the 
standard  rate  to  regular  customers. 

Speaking  of  industrial  heating,  V.  M.  F.  Tallman  of 
Charles  H.  Tenney  &  Company,  Boston,  told  of  the  good 
results  which  had  been  secured  from  an  educational 
course  conducted  by  the  New  England  Division. 
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Accounting  Sessions 

Reports  of  Coinmittees  Recommend  a  More 

Intensive  Study  of  Accounting  and 

Financial  Problems 


PROBLEMS  that  are  most  vital  to  the  exist- 
ence of  central  stations  were  taken  up  by  the 
Accounting  National  Section  in  its  three  af- 
ternoon sessions.  Subjects  such  as  credits, 
collections,  bonus  systems,  classification  of  accounts  and 
other  equally  important  features  brought  forth  thorough 
discussion.  It  was  suggested  that  committees  to  be  ap- 
pointed give  careful  study  to  the  question  of  income-tax 
procedure  and  to  the  comparative  costs  of  mechanical 
and  hand  billing.  Both  subjects  provoked  lengthy  dis- 
cussion and  a  considerable  divergence  of  opinion. 


Uniform  Classification 

Under  the  present  high  cost  of  capital  the  necessity 
for  a  comprehensive  budget  system  has  been  realized 
by  central-station  companies,  according  to  the  report 
of  the  committee  on  investment  budget  control,  Harry 
A.  Snow  chairman.  Budget  systems  may  be  divided 
into  three  classes,  (1)  Construction,  which  should  pro- 
vide for  future  needs  of  a  company  over  a  given  period 
and  which  should  also  include  an  analysis  of  the  prob- 
lems in  such  form  as  can  be  laid  before  executives;  (2) 
operation,  which  should  embrace  a  forecast  of  interest 
and  dividend  payments  to  be  met,  fuel  requirements,  in- 
creased load,  probable  profits  and  the  estimated  cost  of 
departmental  operations;  (3)  material  and  supplies, 
which  should  tend  to  make  it  impossible  to  run  up  an  ex- 
cessive investment  in  stock,  thus  tying  up  capital. 

Large  companies,  said  H.  M.  Edwards  of  the  New 
York  Edison  Company,  have  reached  the  point  where  it 
is  impossible  to  operate  without  a  system  of  budget  con- 
trol, especially  for  new  construction.  He  stated  that  a 
certain  degree  of  elasticity  could  be  provided  in  a  bud- 
get by  classifying  proposed  construction  as  imperative, 
urgent  or  desirable. 

H.  C.  Joy  of  the  Midwest  Utilities  Company  said  that 
the  keeping  of  a  diary  by  the  engineering  department 
covering  extraordinary  conditions  under  which  con- 
struction work  had  been  done  had  been  found  extremely 
useful  in  substantiating  costs  in  valuation  proceedings 
before  the  Public  Utilities  Commission. 

A  short  statement  was  made  by  the  committee  on 
classification  of  accounts,  reports  to  commissions  and  re- 
lations with  other  associations,  W.  J.  Meyers  chairman, 
to  the  efl^ect  that:  co-operated  with  the  American  Gas 
Association  and  the  National  Association  of  Railway  and 
Utility  Commissioners  in  the  development  of  a  standard 
classification  of  accounts  recommended  by  the  latter 
association  at  its  annual  meeting  last  November. 

Differences  in  company  conditions,  said  H.  M.  Ed- 
wards, New  York,  do  not  justify  diversities  of  practice 
in  accounting.  He  characterized  the  new  classification 
as  "sound,  safe  and  sane,"  and  said  that  no  regulatory 
matter  should  be  incorporated  in  a  classification  per  se. 
John  W.  Lieb,  New  York,  also  commended  the  work. 
In  the  discussion  it  was  brought  out  that  better  pro- 


Program 


TUESDAY.    MAY   31 

.\ddre8s  of  seclion  chairman.  J, 
C.  Van  Duyne. 

Report  of  committee  on  account- 
ing- education.  Fred  R.  Jenkins. 

Report  of  committee  on  classifi- 
cation of  accounts,  reports  to 
commissions  and  relations 
with  other  associations.  W.  J. 
Meyers. 

Report    of    committee    on    pur- 
chasing    and     storeroom      ac- 
counting.   W.    F.    Stevens. 
WEDNESDAY.  JUNE  1 

Report  of  committee  on  federal 
income-tax  procedure.  F.  B. 
Odium. 

Paper.  "Accounting:  for  Coal." 
H.  M.  Edwards. 

Report  of  committee  on  custo- 
mers' records  and  billing- 
methods.  J.   D.  Jacobus. 

Report  of  committee  on  credits 
and  collections,  DaWd  Dar- 
liny-ton, 

THURSDAY.    JUNE    3 
Report    of    committee    on    bonus 

systems.  A.  H.  S.  Cantlin. 
Report  of  committee  on  security 
holders'  records.  William  S. 
Kline. 
Report  of  committee  on  invest- 
ment budget  control.  Harry  A. 
Snow. 


vision  for  retirement  at 
first  cost  of  property  is 
made  through  the  re- 
serve account  in  the  new 
classification,  renewals 
being  met  out  of  capital 
account.  It  was  pointed 
out  that  as  a  rule  com- 
missions do  not  exercise 
as  close  control  over  sur- 
plus as  over  charges  to 
operating  account.   H.W. 

Brundage,  American  Gas  Association,  also  commended 
the  new  classification. 

Fred  R.  Jenkins,  chairman,  then  presented  the  re- 
port of  the  committee  on  accounting  education. 

A  short  statement  was  made  by  the  committee  on 
federal  income  tax  procedure,  F.  B.  Odium  chairman, 
in  which  the  duties  of  the  committee  are  outlined  and 
recommendations  made.  The  committee  considers  that 
the  subject  of  federal  taxation  is  of  the  highest  degree 
of  importance  at  this  time  and  will  continue  to  be  for 
some  years  to  come. 

Discussion  led  to  the  unanimous  conclusion  that  fed- 
eral income  taxes  should  be  chargeable  to  operating 
expenses  and  not  to  sui'plus  earnings. 


Purchasing 


Business  conditions  call  for  greater  care  in  controlling 
the  investment  tied  up  in  storeroom  material  and  sup- 
plies, according  to  the  report  of  the  pui-chasing  and 
storeroom  accounting  committee,  of  which  W.  F.  Stevens 
is  chairman.  The  falling  market,  uncertainty  of  expan- 
sion plans  and  the  tendency  of  manufacturers  to  reduce 
stocks  call  for  greater  care  in  stocking  the  storeroom. 
Good  results  are  reported  where  stock  control  has  been 
put  in  the  hands  of  a  competent  committee. 

Commenting  on  the  report,  C.  E.  Olwine,  Newark, 
N.  J.,  emphasized  the  desirability  of  adjusting  claims 
through  the  auditor  in  cases  where  a  large  number  of 
storerooms  are  located  over  an  extended  area. 

Customers'  Records 

This  year's  report  of  the  committee  on  customers' 
records  and  billing  methods,  J.  D.  Jacobus  chairman,  the 
activities  of  which  extend  over  a  period  of  five  years, 
covered  methods  in  use  by  various  companies  in  reading 
meters,  prevention  of  curbstone  readings,  reading  of 
skip  meters  and  methods  used  to  insure  billing  of  all 
meters  in  service.  In  the  opinion  of  the  committee  a 
close  study  should  be  made  to  insure  member  companies 
having  a  system  whereby  all  meters  in  sei-vice  will  be 
billed  as  it  is  an  easy  matter  for  a  customer's  record  to 
become  lost  if  not  properly  safeguarded. 
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The  report  of  the  committee  on  credits  and  collections, 
David  Darlington  chairman,  was  originally  scheduled  to 
be  presented  at  this  session,  but  was  postponed. 

The  discussion  brought  out  much  divergence  of 
opinion  on  the  question  of  requiring  a  deposit  from 
residence  and  small-power  customers. 

Use  of  the  addressogi-aph  machine  in  preparing  divi- 
dend checks  to  effect  a  saving  in  clerical  work  and  the 
signing  of  checks  by  the  cashier  or  assistant  cashier 
only,  instead  of  the  earlier  practice  of  having  two  of 
the  higher  officers  sign,  were  practices  suggested  by 
W.  S.  Kline,  chairman  of  the  committee  on  security 
holders'  records. 


Miscellaneous 


The  investigation  of  the  use  of  bonus  systems  by  the 
bonus  system  committee,  A.  H.  S.  Cantlin  chairman, 
covered  141  companies,  serving  all  cities  with  a  popula- 
tion in  e.xcess  of  50,000.  The  returns  received  indicated 
that  the  use  of  such  systems  is  stationary,  if  not  on  the 
decrease.  The  committee  report  gave  a  brief  description 
of  the  plan  adopted  by  the  solitary  member  company 
which  has  whole-heartedly  adopted  a  bonus  plan  of  pay- 
ment as  an  essential  feature  of  its  relations  with   its 


employees.  Letters  from  the  chief  executives  of  some  of 
the  large  member  companies  are  included  in  the  append- 
age and  bear  out  the  belief  of  the  committee  that 
straight  daily  and  monthly  wages  will  continue  in  gen- 
eral use  by  the  electric  light  and  power  industry. 

A  method  for  keeping  purchasing  department,  auditor 
and  station  or  storage  coal  records  was  described  in 
detail  and  illustrated  with  record  forms  by  H.  M. 
Edwards,  auditor  New  York  Edison  Company,  in  a  paper 
entitled  "Accounting  for  Coal."  By  means  of  the  system 
described,  the  author  holds,  it  is  possible  to  keep  an 
accurate  record  of  all  coal  from  the  time  it  is  purchased 
to  the  time  it  is  put  into  the  company's  bins. 

Two  courses,  one  an  elementai-y  course  and  the  other 
an  advanced  course,  have  been  developed  and  printed  by 
the  accounting  education  committee,  Fred  R.  Jenkins 
chairman,  and  the  report  this  year  was  a  brief  statement 
of  the  subscriptions  so  far  and  the  expense  of  the  course 
and  income  therefrom.  Some  notes  on  the  publicity 
that  has  been  given  to  the  courses  and  an  outline  of  each 
of  the  courses  were  included. 

Criticism  of  the  practice  of  allowing  inadequately 
prepared  employees  to  take  the  advanced  course  was 
voiced    by    several    speakers. 

E.  J.  Fowler,  Chicago,  was  elected  chairman  of  the 
Accounting  National  Section. 


DAMI)    DARLINGTON 

As^lslrmt   Treasurer 
New   York    Edison  Co. 


H.   i.   MKVKRS 

Secretary 

The  United  Bleolric  Light 

&  Power  Co. 


H.   .S.   KLINE 

Assistant  Secretary 
Commonwealth    Etlison   Co. 
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\V.  F.  STEVENS 

SuDt.    Supply    Dept. 

Edison  Electric  Illuminating  Co. 

of    Boston 


Statlstl.-iail 
Detroit   Edison   Co, 


A.    H.    S.    CANTLIN 

Division    Maii.T&er 
I^eiinsylvania  Power  &  Li^ht  Co. 


F.    B.    ODLU.W 

Attorney 
Electric  Bond  and  Share  Co. 


i.    D.   JACOBUS 

Chief   Clerk    Customers'   Accts. 
Detroit   Edison  Co. 


Chairmen   of   accounting    commit-  tee    on    investment    budget    control; 

tees  who  presented  reports  at  Chi-  Mr.  Ca7itlin,  accounting  section,  com- 

cago    convention:      Mr.    Darlington,  mittee  on  bonus  systems;  Mr.  Meyers, 

committee  on  credits  and  collections;  com/mittee    on    classification    of    ac- 

Mr.    Kline,    committee    on    secnirity  counts,   reports  to   com.m.issions  and 

holders'  records;  Mr.  Snoiv,  commit-  relatioiis    with    other    associations; 


Mr.  Stevens,  committee  on  purchas- 
ing and  storeroom  accounting;  Mr. 
Odium,  committee  on  federal  income- 
tax  procedure;  Mr.  Jacobus,  com- 
mittee on  customers'  records  and 
billing  methods. 
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Public  Relations  Sessions 
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A  Demonstration  of  Public  Interest  in  Electrical  Affairs  When  They  Are  Conducted  on 
Partnership  Basis.     Photo  at  Ofticial  Opening;  of  a  Large  Western  Water-Power  Plant 


ITEADY  improvement  in  public  relations  was 
emphasized  at  the  session  devoted  to  this  im- 
\  fxirtant  subject  and  presided  over  by  Chairman 
J.  E.  Davidson,  the  open-door  policy  of  the 
utilities  being  held  in  large  measure  responsible.  The 
meeting  was  virtually  a  symposium  on  the  best  methods 
of  winning  friends  with  the  public,  and  it  came  to  a 
climax  in  the  address  of  Edward  N.  Hurley,  former 
chairman  of  the  United  States  Shipping  Board,  on  "Do 
We  Know  Our  Customers?" 

Opening  the  session.  Chairman  Davidson  reviewed  the 
public  infoiTnation  committee  work  which  has  now  been 
developed  in  ten  states  and  is  in  prospect  for  the 
six  New  England  states  and  others.  He  advocated  more 
vigorous  efforts  to  acquaint  residence  lighting  customers 
with  the  modern  equipment  now  available  and  recom- 
mended that  a  week  be  set  aside  during  which  central- 
station  men  the  country  over  shall  address  local  organ- 
izations of  business  men  upon  public  utility  affairs. 


Publicity 


The  work  of  the  public  utility  information  committee 
warrants  the  attention  of  the  best  minds  in  the  industry, 
said  J.  F.  Gilchrist,  chairman  of  the  committee.  The 
work  of  the  past  year  in  Hlinois  was  described, 
emphasis  being  laid  upon  the  value  of  the  weekly  news 
bulletins  sent  out  from  the  local  headquarters.  Much 
editorial  comment  has  been  voluntarily  published  in  local 
papers  as  a  result  of  this  campaign. 

Among  the  speakers  were  J.  J.  Canavan,  Chicago; 
J.  C.  Carter,  Buffalo,  and  Executive  Manager  Ayles- 
worth.  The  last-named  said  that  the  association  stands 
directly  back  of  these  state  campaigns  to  disseminate 
public  utility  information.  Horace  Davis,  Lincoln,  Neb., 
warned  against  expecting  quick  results  from  campaigns. 

The  manufacturers'  advertising  committee,  P.  L. 
Thomson  chairman,  reported  on  its  efforts  to  second 
the  work  of  the  association's  public  relations  commit- 
tee. The  plan  adopted  was  for  each  manufacturer  to 
devote  a  certain  part  of  his  scheduled  space  in  trade 
papers,  popular  magazines  and  newspapers  to  telling 
in  his  own  way  the  story  of  the  indispensabilify  of  a 


Prog 


ram 


WEDNESDAY.  JUNE   1 

Address  of  chairman.  J,  E.  David- 
son. 

Report  of  committee  on  manu- 
facturers' advertising-,  P.  L. 
Thomson. 

Report  of  committee  on  public 
utility  information,  Jobn  P. 
Gilchrist. 

Report  of  committee  on  public 
utility  taxation  and  uniform- 
i(y  of  regulatory  laws.  W.  W. 
Freeman. 

Address.  "Do  We  Know  Our 
Customers'i"'  Edward  N.  Hur- 
ley. 

Report  of  committee  on  relations 
with   bankers.   M.   S.   Sloan. 

Report  of  committee  on  relations 
with  reg-ulatory  bodies.  R.  H. 
Ballard. 

Report  of  committee  on  upbuild- 
ing- the  industry.  P.  R.  Coates. 

THURSDAY.    JUNE    3 
(With  music) 
Report  of  public  policy  commit- 
tee, Sidney  Z.  Mitchell. 


solvent  and  prosperous 
electric  light  and  power 
company  in  every  pro- 
gressive       community. 
"This  we  have  been  do- 
ing," the  committee  de- 
clares,   "and    this    we 
propose  to  continue  to 
do."    Forty-seven  man- 
ufacturers have  been  carrying  on  this   work  or  have 
pledged  space,  and  the  number  of  mediums  already  used 
and  scheduled  reaches  seventy-two,  with  an  aggregate 
circulation  in  excess  of  9,440,000. 

The  report  of  the  public  policy  committee,  presented 
by  Chairman  S.  Z.  Mitchell,  comprehensively  discussed 
conditions  in  the  industry  during  the  past  year,  point- 
ing out  that  the  deflation  process  is  still  far  from 
complete.  Slowness  of  recovery  is  due  primarily  to 
frozen  credits  and  the  enormous  demand  for  money. 
As  the  old  high  prices  in  inventories  are  liquidated 
the  amount  of  money  required  to  do  business  at  the 
new  price  is  greatly  decreased. 

The  buyers'  strike  has  materially  reduced  demands 
for  power  service  in  many  of  the  industrial  districts 
and  is  giving  impetus  to  the  deflation  of  labor  and 
commodity  prices.  Member  companies  during  the  past 
few  years  have  been  forced  radically  to  revise  their 
rates,  which  have  in  large  measure  been  changed  to 
give  them  a  larger  fixed  or  minimum  charge.  This, 
together  with  some  increases  in  lighting  and  small 
power  business  and  with  some  rate  increases,  has 
enabled  the  companies  to  pass  successfully  the  crisis 
of  high  operating  costs.  Coal  costs  and  labor  costs 
for  plants  have  been  reduced  but  little,  and  freight 
on  fuel  has  been  largely  increased.  The  past  year  has 
been  marked  generally  by  a  more  favorable  attitude 
of  the  public  toward  the  light  and  power  industry. 
The  decisions  of  the  public  utility  commissioners 
have,  generally  speaking,  been  fair  and  in  the  interest 
of  both  the  company  and  the  public.  The  greatest  draw- 
back to  the  public  regulation  is  that  the  commissions 
have  so  much  work  piled  up  on  them  and  in  many 
cases  have  had  so  little  appropriation  for  help  that 
it   has   been   absolutely   impossible   for  them  to   give 
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decisions  in  rate  adjustments  quickly  enough  to  pro- 
tect either  the  public  or  the  companies. 

As  a  result  of  the  co-operative  work  of  this  associa- 
tion, the  National  As.sociation  of  Railway  and  Utility 
Commissioners  and  the  American  Gas  Association, 
the  industry  will  soon  have  before  it  for  the  first 
time  an  acceptance  accounting  system  which  will 
apply  throughout  the  United  States. 


Regulation  an 


dFi 


tnance 


The  value  of  frankness  in  setting  forth  the  inside 
conditions  and  the  problems  of  public  utilities  in  dealing 
with  the  commissions  was  emphasized  by  R.  H.  Ballard, 
chairman  of  the  committee  on  relations  with  regulatory 
bodies.  Well-managed  companies  following  this  policy 
reap  their  reward  before  such  tribunals. 

High  tribute  was  paid  to  the  cordial  co-operation 
between  the  N.  E.  L.  A.  and  the  Investment  Bankers' 
Association  by  M.  S.  Sloan,  chairman  committee  on 
relations  with  bankers.  The  latter  has  prepared  much 
publicity  material  emphasizing  the  value  of  public  utili- 
ties to  all  investors. 

R.  H.  Ballard,  Los  Angeles,  suggested  the  establish- 
ment of  cross-memberships  to  interlock  sessions  of  the 


investment  bankers  and  the  N.  E.  L.  A.  Frank  W. 
Smith,  New  York,  commended  visits  of  bond  salesmen 
to  utility  plants. 

The  cultivation  of  public  good  will  as  a  goal  was 
strongly  emphasized  in  the  report  of  the  committee  on 
upbuilding  the  industry,  by  F.  R.  Coates,  chairman.  The 
ccmmittee  advocated  an  unflinching  stand  on  behalf  of 
adequate  rates  and  throwing  overboard  timorous  policies 
and  apologetic  attitudes  in  dealing  with  the  public.  The 
confidence  of  a  million  and  a  half  American  citizens 
holding  utility  securities  and  of  several  millions  more 
indirectly  interested  through  banks  and  insurance  com- 
panies must  not  be  destroyed  or  shaken.  Any  country 
is  safe  with  its  citizens  saving  more  than  they  spend, 
the  committee  said,  but  it  is  the  duty  of  every  utility 
management  not  only  to  fight  for  its  rights,  but  to 
protect  the  army  of  its  stockholders.  The  strategical 
value  of  customer  ownership  was  strongly  emphasized. 
Utilities  should  cultivate  the  natural  pride  resulting 
from  home-owned  institutions. 

An  informal  report  was  presented  by  W.  W.  Freeman, 
chairman  of  the  committee  on  public  utility  taxation  and 
uniformity  of  regulatory  laws,  showing  that  the  com- 
mittee has  confined  its  attention  to  preliminary  work. 

Martin  Insull,  Chicago,  was  elected  chairman  of  the 
Public  Relations  Section  for  the  ensuing  year. 


r.  K.  COATES 

President  and  General  Manager 
Toledo   Railways  &  Light   Co. 


K.  II.  liAI.I.iVKD 

Vit'e-pres.    and    Gen.    Mgr. 
Southern    California    Edison    Co. 


S.  Z.  MITCHELL 

President 
Electric  Bond  and  Share  Co. 


.1.    F.    (ill.CHRIST 

Vice-president 
Commonwealth   Edison  Co. 


\V.   W.  FBEEM.AN 

President 
The   Union   Gas  &  Electric  Co. 


iM.   S.   SLOAN 

President 
Brooklyn   Edison   Co. 


1'.    R.   JKNKINS 

M'gr.   Ccntr.il   Station   Institute 
Commnnwealth  Edison  Co. 


Advertisiner  Manager 
Western    Electric  Co. 


Chairmen  of  public  relations  com- 
mittees who  presented  reports  at  Chi- 
cago: Mr.  Coates,  committee  on  up- 
building the  industry;  Mr.  Mitchell, 
committee     on    public     policy;     Mr. 


Freeman,  committee  on  public  util- 
ity taxation  and  uniformity  of  reg- 
ulatory laws;  Mr.  Sloan,  coynmittee 
on  relations  with  bankers;  Mr.  Bal- 
lard,   comnnittee    on    relations    with 


regulatory  bodies;  Mr.  Gilchrist, 
committee  on  utility  information; 
Mr.  Jenkins,  committee  on  account- 
ing education;  Mr.  Thomson,  com- 
mittee on  manufacturers'  advertising 
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Practices  and  Tendencies  in  Steam 

Generating  Plants 

upper  Temperature  Limit  Temporarily  Reached  According  to   N.  E.  L.  A.   Committee,  but 

Further  Economy  in  Raising  Steam  Pressures  Appears  Promising — House  Turbine 

with  Heater  Condenser  or  Straight  Electric  Drive  with  Bleeder- 

T>i  pe  Prime  Mover  Favored  for  Heat  Balance 


BOILER  ROOM  CONVERTED  TO  OIL  BURNING,  SHOWING  AUTOMATIC  CONTROL  USED  WITH   MECHANICAL  BURNERS, 

FALL  RIVER  ELECTRIC  LIGHT  COMPANY 


A  TENDENCY  to  increase  turbine  speeds  and 
to  improve  turbine  economy  by  raising  steam 
pressure  is  indicated  in  the  report  made 
Lto  the  National  Electric  Light  Association 
by  its  prime  mover  committee,  of  which  N.  A.  Carle 
is  chairman.  However,  present  knowledge  of  materials 
does  not  justify  raising  steam  temperatures  appreciably 
beyond  the  existing  maximum  limit  of  700  deg.  Fahr. 
(370  deg.  C).  Single-cylinder  turbines  seem  to  be  still 
limited  to  45,000  kw.  For  maintaining  a  heat  balance, 
sentiment  among  the  operating  companies  appears  to  be 
crystallizing  in  favor  of  the  house  turbine  in  combina- 
tion with  a  heater  condenser  or  straight  electric  drive 
with  bleeding  of  the  main  units  for  feed-water  heating. 
One  of  the  most  important  activities  of  the  prime  mover 
committee  has  been  the  formulation  of  an  operating 
code  the  object  of  which  is  to  recommend  the  most 
suitable  methods  of  operating  and  (maintaining  generat- 
ing stations  to  insure  continuity  of  service  and  efficiency. 
Regarding  the  burning  of  lignite  coal,  it  is  said  that 
good  progress  has  been  made  abroad,  but  in  this  country 
there  does  not  appear  to  be  sufficient  knowledge  of  how 
to  utilize  this  fuel  efficiently.  For  the  benefit  of  small- 
size  companies  an  excellent  analysis  of  the  relative 
economy  of  various  prime  movers  has  been  compiled. 
During    the    past    year    turbine    manufacturers    have 


directed  their  efforts  toward  improvement  of  details 
affecting  reliability  and  operating  efficiency.  A  number 
of  them  are  working  on  the  development  of  a  closed 
system  of  generator  ventilation  in  which  the  same  air  is 
constantly  recirculated.  The  idea  is  to  obtain  cleaner 
air  and  to  reduce  first  hazard  to  a  minimum.  The  wide 
variation  in  characteristics  of  turbine  lubricants  has 
led  the  committee  to  formulate  a  tentative  set  of  general 
specifications,  which  are  given  in  the  report.  In  addition 
attention  is  called  to  an  interesting  development  in 
turbine  foundation  design  known  as  the  three-point 
flexible  suspension  and  intended  to  guard  against 
destructive  efi'ects  of  vibration. 

Because  of  the  seasonal  variation  in  cooling-water 
temperature,  both  utilities  and  manufacturers  are 
giving  more  attention  to  regulation  of  circulating  water 
than  usual.  This  scheme,  if  practicable,  will  reduce 
the  power  required  for  driving  circulating  pumps  and 
will -avoid  lowering  the  condensate  to  a  temperature 
below  that  corresponding  to  the  vacuum.  Leakage  from 
condensers  should  be  guarded  against,  the  committee 
warns,  particularly  if  it  is  at  all  serious,  because  the 
expense  of  feed-water  treatment  will  be  very  materially 
increased.    Methods  of  avoiding  leakage  are  suggested. 

A  new  record  as  regards  boiler  sizes  was  established 
for    the    United    States    during    the    past    year    by    the 
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installation  at  the  Ford  Motor  Company  plant  of  four 
boilers  each  rated  at  2,647  hp.  Pressures  and  super- 
heats are  said  to  be  gradually  rising,  although  300  lb. 
to  350  lb.  (21  kg.  to  24.5  kg.  per  sq.cm.)  and  total 
temperatures  of  about  650  deg.  Fahr.  (343  deg.  C.)  seem 
to  be  as  high  as  boiler  designers  are  willing  to  go  at  the 
present  time.  The  high  cost  of  economizers  has  led  to 
the  development  of  boilers  with  a  higher  tube  bank, 
which  will  give  at  least  part  of  the  saving  that  coyld  be 
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MAXIMUM   GAIN    IN    EFFICIENCY    OF    STEAM    TURBINES    DUE   TO 

INCREASING  PRESSURE  AT  CONSTANT  TEMPERATURE. 

GAINS    WOULD    BE    SOMEWHAT    OFFSET    BY 

LEAKAGE  AND    WINDAGE 

realized  with  an  economizer.  Two  important  develop- 
ments by  the  manufacturing  companies  are  reported, 
one  being  soot-blowing  equipment  which  is  designed  to 
blow  tubes  automatically  at  a  predetermined  time. 
Superheaters  are  also  being  developed  for  separate 
firing  which  are  intended  to  eliminate  superheat  fluctua- 
tions. 

Satisfactory  progress  is  reported  by  the  American 
Uniform  Boiler  Law  Society  during  the  past  year. 

Although  the  cost  of  economizers  is  considered  high, 
excessive  fuel  cost  has  partially  offset  this  consideration 
so  that  some  development  is  reported  by  manufacturers 
of  steel-tube  economizers.  In  operating  them  corro- 
sion, both  internal  and  external,  is  considered  the  most 
serious  problem.  Internal  corrosion,  which  is  generally 
due  to  the  presence  of  excessive  amounts  of  oxygen  and 
COj  in  the  feed  water,  may  be  prevented  by  freeing  the 
air  from  dissolved  gases.  The  combination  of  moisture 
condensing  on  the  outside  surface  of  tubes  with  the 
sulphur  compounds  in  flue  gases  is  held  to  be  chiefly 
responsible  for  external  corrosion,  and  the  remedy  that 
is  prescribed  is  to  raise  the  temperature  of  the  inlet 
water  to  the  point  where  condensation  does  not  take 
place. 

Of  the  two  methods  devised  for  maintaining  heat 
balance  in  the  larger  stations  the  house  turbine  a:.d  con- 
denser heating  method  is  considered  the  more  desirable 
in  plants  without  economizers.  This  method  has  the  ad- 
vantage of  providing  an  immediate  method  of  eliminat- 
ing oxygen  without  the  addition  of  de-aerating  equip- 
ment. 

Bleeding  of  prime  movers  seems  particularly 
desirable   in   plants  having  economizers,  owing  to   the 


limited  amount  of  exhaust  steam  required  at  light  loads 
and  the  possibility  of  but  slight  increase  in  prime- 
mover  water  rate  at  the  heavier  loads.  One  company 
favors  house  turbines  and  electric  auxiliaries  in  order 
to  limit  the  cost  of  auxiliary  switching  and  to  reduce 
short-circuit  currents  obtainable  on  auxiliary  circuits. 

Comparative  Analysis  of  Small  Prime-Mover 
Performance 

Regarding  small  prime  movers,  the  activity  of  the 
committee  was  directed  chiefly  to  a  study  of  design 
features  and  operating  costs  of  a  200-kw.  central  station 
with  various  classes  of  prime  movers  installed.  The 
following  prime  movers  were  considered:  (1)  Uniflow 
engines;  (2)  counterflow  engines,  including  piston- 
valve,  slide-valve  and  four-valve  types;  (3)  turbines, 
both  direct-connected  and  geared;  (4)  slow-speed  belted 
Corliss  engines;  (5)  Diesel  engines,  and  (6)  semi-Diesel 
engines.  In  calculating  the  operating  costs  coal  having 
13,500  B.t.u.  per  pound  was  assumed  to  cost  $7  per  ton 
delivered  and  oil  containing  18,500  B.t.u.  per  pound  was 
considered  to  cost  $3  per  barrel  delivered. 

Under  the  conditions  assumed  and  with  pre.sent  prices 
of  equipment,  there  is  no  very  wide  variation  in  costs 
whatever  the  type  of  apparatus  used.  The  lowest  total 
cost  per  kilowatt-hour  is  realized  by  the  semi-Diesel 
engine  and  the  condensing  turbine,  the  former  having  a 
slight  advantage.  However,  the  difference  in  total  cost 
per  kilowatt-hour  between  the  two  classes  of  prime 
movers  is  so  small,  the  committee  concluded,  that  the 
turbine  plant  would  probably  be  more  desirable  on 
account  of  its  lower  first  cost.  Contrary  to  general 
belief,  the  lower  steam  rate  which  obtains  with  super- 
heated steam  is  in  Tirtually  all  cases  offset  by  higher 
fi.xed  charges  and  fuel  costs,  and  except  in  the  case  of 
turbines  no  net  gain  is  realized  by  operating  the  plants 
condensing. 

Burning  Low-Grade  Fuel 

Rather  complete  information  regarding  the  burning 
of  "hogged  fuel"  by  the  Northwestern  Electric  Company 
at  Portland,  Ore.,  is  included  in  the  report.  This  fuel 
shows  a  loss  of  from  30  to  40  per  cent  in  B.t.u.  content 


TYPICAL  GENERATING   COSTS   IN    SMALL  STATIONS   FOR  VARIOUS 
TYPES  AND  COMBINATIONS  OF  PRIME  MOVERS 

after  being  in  storage  a  year,  and  it  apparently  makes 
little  diff'erence  whether  the  storage  is  Indoor  or  out- 
door. Some  fires  have  been  experienced  in  storage  piles, 
but  it  is  said  that  if  care  is  taken  to  remove  the  fine 
dust  which  gradually  collects  about  a  plant  trouble  from 
this  source  may  be  almost  eliminated. 

Contrary  to  expectations,  the  use  of  lignite  did  not 
receive   any    great    impetus   as   a   result   of   the   acute 
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demand  for  fuel  during  the  war  period  in  the  United 
States.  This  is  attributed  to  a  lack  of  knowledge  of 
how  to  get  efficient  results  from  fuel  of  this  type  as  well 
as  to  the  storage  difficulties,  which  are  usually  serious. 
However,  very  complete  tests  of  lignite  have  been 
carried  on  both  in  the  Bitterfeld  station  in  Germany  and 
at  the  Melbourne  plant  in  Australia,  so  that  the  prop- 
erties of  this  fuel  under  various  operating  conditions, 
as  well  as  the  design  features  to  be  embodied  in  stokers 
and  furnaces,  have  been  clearly  defined. 

Continued  interest  has  been  manifested  in  the  pul- 
verized-fuel  method  of  burning  coal.  Aside  from  the 
restrictions  imposed  by  the  layout  of  old  stations  in 
changing  over  from  grates  or  stokers  to  pulverized- 
fuel  equipment,  the  question  of  high  boiler  ratings  does 
not  seem  at  all  serious.  High  ratings  are  said  to  be 
obtained  in  new  plants  where  boilers  have  ample  com- 
bustion space  and  are  designed  expressly  for  burning 
pulverized  fuel.  The  Lakeside  plant  in  Milwaukee, 
designed  for  burning  pulverized  fuel,  has  recently  been 
put  in  operation  and  will  have  an  ultimate  capacity  of 
200,000  kw. 

Processes  for  the  recovery  of  by-products  from  raw 
coal  have  been  developed  further  in  England  and 
Germany  than  in  this  country.  It  is  reported,  however, 
that  more  development  of  by-product  recovery  processes 
in  this  country  is  anticipated. 

The  development  of  new  types  of  boiler-room  and 
turbine-room  instruments  during  the  year  has  been 
very  encouraging,  although  no  complete  data  are  at 
hand  covering  the  performance  of  the  new  types  under 
conditions  of  actual  operation.  Among  the  new  instru- 
ments are:  (1)  Recording  pyrometers  for  indicatiig 
boiler  furnace  temperatures,  (2)  combined  CO,  and  CO 
recorders,  (3)  multiple-type  draft  gages,  (4)  flow 
meters  for  indicating  small  rates  of  flow  of  liquids 
under  pressure,  such  as  bearing  oil  or  jacket  watei',  and 
(5)  meters  based  on  the  principle  of  the  alternating- 
current  potentiometer  for  detecting  condenser  leakage. 

Present  practice  in  the  installation  of  fuel-oil 
storage  tanks  favors  the  steel  tank  with  steel  roof  or  the 
concrete  tank.  The  heating  of  oil  to  insure  its  ready 
flow  through  piping  systems  makes  it  necessary  to  have 
the  best  materials  and  workmanship,  because  leakage  of 
hot  oil  is  dangerous  and  expensive.  There  is  no  more 
important  item  of  equipment  in  an  oil-fuel  installation 
than  the  oil  heater,  the  committee  declared. 

Promising  Progress  in  Burning  Liquid 
Fuel  Efficiently 

Successful  burning  of  oil  requires  that  boiler  designs 
take  into  account  other  factors  than  the  question  of  suf- 
ficient furnace  volume.  The  type  and  location  of  baffles, 
location  of  burners,  thickness  and  kind  of  refractories 
and  a  number  of  other  equally  important  considerations 
have  a  marked  effect  on  operating  results.  While  steam 
atomizing  burners  have  been  in  use  for  a  number  of 
years  in  stationary  plants,  it  is  only  recently  that 
mechanical  burners  have  been  employed  to  any  extent. 
It  is  claimed  by  some  manufacturers  that  the  mechanical 
burners  use  very  much  less  auxiliary  steam  than  a 
steam-atomizing  burner.  This  claim  seems  well 
founded  according  to  the  committee's  report,  and  is 
substantiated  by  the  experiences  of  a  New  England 
plant,  which  show  that  only  two-thirds  of  1  per  cent  of 
the  total  steam  was  used  by  the  mechanical  burners. 

It  is  further  claimed  that  a  boiler  equipped  with 
mechanical  burners  will  have  a  very  much  better  effi- 


ciency at  high  rating  and  that  for  this  reason  outputs 
of  about  210  per  cent  of  rating  are  had  for  weeks  at  a 
time  without  destructive  effect  on  brickwork  or  tubes. 
A  number  of  important  manufacturers  have  added 
oil  engines  to  their  list  of  products,  thus  indicating  their 
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Percent  of  Rated  Capacity 

EXCELLENT  RESULTS  HAVE  ATTENDED  PROGRESS  IN   LIQUID  FUEL 

BURNING  AS   SHOWN   BY  TEST  RESULTS  OF  THE 

SAVANNAH  ELECTRIC  COMPANY 

belief  in  the  future  of  this  type  of  engine  for  stationary 
service.  The  future  of  oil  engines  for  stationary  plants 
depends  largely  upon  the  ability  of  manufacturers  to 
develop  engines  which  will  successfully  burn  residues 
and  heavy  asphalt-base  oils,  because  the  growing  de- 
mand for  gasoline  and  lubricating  oil  will  result  in  ex- 
tensive cracking  of  crude  petroleum. 

As  contrasted  with  the  extremely  conservative  and 
even  pessimistic  views  which  have  been  expressed  con- 
cerning the  future  of  the  oil  supply,  the  committee  calls 
attention  to  the  very  encouraging  estimates  of  geol- 
ogists concerning  the  reserve  supply  of  oil  which  can  be 
e.xtracted  from  the  enormous  oil-shale  deposits  in  the 
United  States. 

A  questionnaire  sent  to  operating  companies  using 
evaporators  for  feed-water  purification  indicates  that 
evaporator  equipment,  while  a  comparatively  recent 
development,  is  successful  in  central-station  plants, 
provides  pure  water  at  a  reasonable  cost  and  justifies 
the  installation  and  operating  expense.  It  is  reported 
that  the  internal  use  of  any  substances  in  boilers, 
whether  for  the  purpose  of  reacting  chemically  or  aiding 
mechanically  in  the  elimination  of  boiler  water  impuri- 
ties, seems  to  be  coming  into  general  disfavor.  Except 
in  a  very  few  cases,  it  is  more  satisfactory  to  treat  the 
water    in    separate    treating    apparatus.      An    excellent 


1314 


ELECTRICAL    WORLD 


Vol.  77,  No.  23 


indication  of  the  importance  of  clean  water  is  evidenced 
from  the  number  of  companies  which  are  employing' 
chemists  to  make  periodic  tests  of  feed-water  composi- 
tion. PiVen  where  it  is  not  practicable  to  employ  a 
chemist,  excellent  results  are  said  to  be  obtained  for 
certain  purposes  from  the  use  of  portable  testing  outfits 
which  can  be  operated  .-satisfactorily  by  inexperienced 
men  after  a  very  little  instruction. 

Marked  activity  toward  adapting  present  stoker 
designs  to  low-grade  coals  has  been  manifested, 
evidently  due  to  the  excessive  cost  of  high-grade  cod. 
The  successful  application  of  forced  draft  to  the  chain- 
grate  and  conveyor-type  of  stokers  is  also  reported. 
Packing  of  coal  and  irregularity  of  feed  can  be  virtually 
eliminated,  it  is  said,  by  the  use  of  power-operated 
agitators  installed  at  the  base  of  the  hopper.  An 
interesting  development  which  has  not  been  in  sei-vice 
very  long  is  an  attempt  to  control  stoker  .speeds  and 
speeds  of  fans  and  other  auxiliaries  automatically  by 
changes  in  steam  velocities. 

Almost  no  trouble  has  been  experienced  from  sponta- 
neous combustion  in  coal  piles  during  the  past  year, 
owing  chiefly  to  the  fact  that  coal  stocks  have  been  low. 
Furthermore,  the  use  of  heated  sheds  or  tunnels  has 
not  been  adopted  by  large  companies  for  thawing  out 
frozen  coal  on  account  of  the  large  investment  cost. 
Car  dumpers  and  pneumatic  chisels  appear  to  offer  an 
effective  means  of  unloading  at  a  very  much  lower  cost. 
Some  companies  have  expressed  the  feeling  that  coal 
crushers  of  large  capacity  have  been  developed  at  a 
sacrifice    of    uniformity    of    the    crushed    product.      A 


decrease  in  the  peripheral  speed  of  the  rolls  is  suggested 
as  a  probable  remedy.  Since  some  difficulty  has  been 
experienced  with  automatic  coal  samplers  owing  to  their 
failure  to  extract  representative  samples.  Care  should 
be  exercised  in  the  selection  of  such  equipment. 

A  few  years  ago  line  welds  were  considered  advi.sable 
to  reduce  the  number  of  flanged  joints,  the  report  said, 
but  experience  of  operating  companies  gained  since  that 
time  has  indicated  that  they  may  be  dangerously  weak 
unless  very  carefully  made.  Nearly  all  stations  using 
steam  above  200  lb.  (14  kg.  per  sq.cm.)  have  stand- 
ardized on  steel-body  gate  valves  with  complete  monel- 
metal  trim.  Both  hydraulically  and  electrically  operated 
valves  are  being  extensively  used,  a  preference  being 
shown  for  the  electrically  operated  valve.  Some  type 
of  valve  is  in  demand  which  will  shut  off  steam  to  the 
turbine  I'oom  in  case  of  accidents  to  turbines  or  their 
steam  piping,  but  arrangements  that  will  serve  this 
purpose  have  not  yet  been  devised.  A  great  variety  of 
color  schemes  are  in  use  by  the  member  companies  for 
indicating  different  classes  of  piping,  and  the  committee 
expresses  the  hope  that  a  standard  color  scheme  can  be 
agreed  upon.  Attention  is  called  to  the  fact  that  the 
American  Society  of  Mechanical  Engineers  is  revising 
piping  standards  for  pressures  higher  than  250  lb. 
(17. .5  kg.  per  sq.cm.),  acting  as  the  sponsor  body 
designated  by  the  American  Engineering  Standards 
Committee  with  a  view  to  adopting  an  American  stand- 
ard for  such  pressures.  A  m?niber  of  the  prime  movers 
committee  has  been  appointed  to  represent  the  users  of 
pipe  and  fittings  on  the  sectional  committee. 


Practice  in  Use  of  Electrical  Apparatus 

Closed-Circuit  System  of  Ventilating  Turbo  Generators  Cc  ming 
Into  Favor- -Tendency  Toward  Greater  Use  of  Electrically 
Driven  Auxiliaries     Data  on  Oil-Circuit-Breaker  Performance 


CI/)SED-CIRCUIT  generator  ventilation,  a  dis- 
tinctly new  type  of  switch-house  design,-  the 
electric  drive  of  auxiliaries,  oil-switch  per- 
formance and  transformer-oil  .standardization 
are  subjects  of  special  interest  in  this  year's  report  of 
the  N.  E.  L.  A.  electricai  apparatus  committee,  of  which 
R.  F.  Schuchardt  is  chairman.  As  in  former  years,  the 
work  of  the  committee  was  divided  among  sub-commit- 
tees dealing  respectively  with  generating  stations,  oil 
circuit  breakers  and  switchboard  equipment,  transform- 
ers, substations,  motors,  service  voltage  and  special 
fields.  Among  subjects  considered  by  these  sub-commit- 
tees aside  from  those  mentioned  were  geileratorTfire 
fighting  and  relay  protection,  direct-current  test  sets, 
shunting  of  reactors,  and  transformer  polarity  standard- 
ization. Progress  in  automatic  substations,  adoption  of 
motor  rules,  use  of  alternating-current  motors  for  ele- 
vators, action  on  40-deg.  versus  .'iO-deg.  motors,  service 
voltage  standardization  and  application  of  electrical 
apparatus  in  special  fields  were  also  discussed. 

In  the  closed-circuit  system  of  generator  ventilation 
air  is  circulated  through  a  closed  system  of  ducts  and 
cooled  by  passage  through  water-spray  or  radiator- 
type  coolers.  According  to  the  report,  this  arrange- 
ment   minimizes    fire    hazard    by     failing    to    sustain 


combustion  and 
lower  operating 
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besides  provides  cleaner  air  and  hence 
temperatures  and  longer  life  of  insu- 
Narragansett  Electric  Lighting  Com- 
heat  from  the  generator  cooling  air  is 
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Motor  Drive  for  Station  Auxiliaries 

One  of  the  most  interesting  points  brought  up  by 
the  committee  was  the  very  definite  trend  toward  the 
greater  use  of  electrically  driven  auxiliaries.  One  of 
the  large  stations  now  under  construction  will  have 
all  auxiliaries  electrically  driven,  with  the  exception  of 
two  or  three  steam  reserves  such  as  emergency  boiler- 
feed  pump.  All  of  these  auxiliary  motors  are  to  be 
alternating  cui-rent  and  motors  above  25  hp.  will  be 
rated  at  2,300  volts. 

In  the  application  of  alternating-current  motors  to 
auxiliary  drive  one  of  the  chief  problems  has  been 
to  obtain  the  desired  adjustment  of  speed:  One  method 
of  overcoming  these  diflnculties  has  been  to  use  con- 
stant-speed motors  with  some  form  of  mechanical  speed- 
changing  device  or  the  multi-speed  pole-changing  motors 
with    or    without    mechanical    speed-changing    device. 
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Slip-ring  motors  with  external  resistance  have  also  been 
used  and  recently  the  brush-shifting  commutator  type 
of  motor  has  been  made  available.  This  motor  is  more 
efficient  for  such  service  than  the  slip-ring  type, 
according  to  the  committee,  particularly  when  the  aver- 
age running  speed  is  much  lower  than  the  maximum. 
Its  cost,  however,  is  considerably  higher  than  that  of 
the  slip-ring  type,  and  it  has  the  disadvantage  of  hav- 
ing a  commutator.  Moreover,  it  is  not  readily  adapt- 
able to  differential-relay  protection.  Such  motors  were 
installed  for  boiler-fan  drive  in  the  Springdale  plant 
of  the  West  Penn  Power  Company,  recently  placed  in 
operation,  and  a  similar  installation  is  planned  in  an- 
other large  station  now  under  construction. 

Starting  of  constant-speed  alternating-current  motors 
has,  in  the  past,  generally  involved  the  use  of  indi- 
vidual-starting compensators  installed  at  the  motor. 
However,  it  is  possible  to  start  motors  from  a  common 


From  the  investigation  which  the  committee  made  of 
oil  circuit  breakers  it  is  evident  that  the  present  speci- 
fied duty  cycle,  which  is  to  open  twice  and  then  to 
be  closed  and  cairy  the  rated  current  until  it  is  prac- 
ticable to  inspect  the  breaker  and  make  any  adjust- 
ments which  may  be  found  necessary,  does  not  permit 
as  large  a  number  of  times  of  openings  or  as  short 
an  interval  between  openings  as  is  requiied  for  distribu- 
tion service.  On  the  other  hand,  for  high-tension  cable 
circuits,  this  present  duty  cycle  provides  for  one  more 
opening  and  for  a  shorter  interval  than  is  usually 
required  in  practice.  For  overhead  high-tension  trans- 
mission the  manufacturers'  duty  cycle  is  in  general 
agreement  as  to  the  number  of  times  the  breaker  is 
closed,  but  does  not  give  a  sufficiently  short  time  inter- 
val to  agree  with  operating  practice. 

In  answer  to  the  question  whether  oil  circuit  breakers 
should  be  rated  at  their  ultimate  interrupting  capacity 


OIL-CIKCUIT  BREAKER  OPERATINO  PROBLEMS  AND  ELECTRIFICATION  OF  STATION  AUXILIARIES  WERE  TWO  IMPORTANT  STUDIES 

MADE  BY  THE  ELECTRICAL  APPARATUS  COMMITTEE 


starting  bus  supplied  by  auto-transformers  or  from  the 
taps  of  the  power  transformers.  The  Colfax  station 
of  the  Duquesne  Light  Company,  recently  placed  in 
operation,  uses  auto-transformers,  while  in  the  Calumet 
station  of  the  Commonwealth  Edison  Company,  now 
under  construction,  taps  on  the  power  transformers  are 
to  be  employed.  Protection  of  auxiliary  motors  is  being 
developed  along  the  lines  of  the  differential-relay 
schemes  of  protection  which  have  come  into  extensive 
use  for  generators,  transformers  and  cable  protection 
and  more  recently  for  motor  work. 

Differential  protection  of  generators  and  fire-extin- 
guishing equipment  are  considered  very  important.  In 
one  case  of  generator  failure  in  which  the  unit  was 
protected  with  differential  relays  the  generator  was  so 
promptly  disconnected  that  the  damage  was  slight.  In 
another  case  where  the  relay  protection  was  lacking 
but  fire-extinguishing  equipment  was  provided  the  fire 
which  started  was  readily  extinguished  by  the  applica- 
tion of  steam. 


or  in   some   percentage   of   that   value,   tliirty-oiie   com- 
panies favored  an  ultimate  rating  while  eighteen  favored  . 
a  factor  of  safety  of  two.     Five  companies  thought  the 
question   immaterial. 

Oil  breakers  are  inspected  yearly  by  twenty-three 
companies,  while  eleven  companies  follow  a  schedule 
inspection  of  every  six  months.  Other  companies  have 
schedules  calling  for  inspection  at  intervals  of  three 
months,  one  to  one  and  one-half  months  or  every  two 
years,  and  a  few  companies  have  no  definite  time  for 
inspection.  It  is  almost  universal  practice,  however, 
to  inspect  an  oil  breaker  at  once  if  it  shows  signs  of 
severe  stress,  and  a  number  of  companies  make  more 
frequent  inspection  of  breakers  used  for  hard  service 
than  for  other  equipment.  The  nature  of  the  periodic 
inspections  is  generaly  to  remove  the  oil,  test  it  and 
filter,  if  necessary,  to  examine,  adjust  and  repair  all 
contacts  and  operating  mechanisms,  and  to  examine  the 
condition  of  bushings,  tanks,  etc. 

Changing  the  speed  of  mechanical   operation   of  oil 
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breakers  to  give  a  faster  parting  of  contacts  has  been 
reported  on  favorably  by  nine  companies.  The  opera- 
tion was  considerably  improved  when  the  speed  of  open- 
ing was  increased,  since  the  life  of  the  contact  was 
prolonged,  oil  throwing  reduced  and  distortion  of  tanks 
prevented.  The  increase  in  speed  was  put  as  high  as 
100  per  cent  in  two  cases. 

It  was  stated  by  the  representatives  of  the  Power 
Club  present  at  the  January  meeting  of  the  electrical 
apparatus  committee  that  the  benefits  to  be  derived 
from  speeding  up  oil  breakers  would  be  found  beneficial 
only  to  old  In-eakers  or  to  those  on  which  the  normal 
operation  had  been  slowed  down  by  long  operating  rods, 
many  bell  cranks  or  stiff  operating  mechanism.  The 
representatives  claimed  that  modern  breakers  are  so 
designed  and  constructed  that  little  increase  of  inter- 
rupting capacity  is  to  be  expected  by  an  increase  in 
speed  of  contact  separation. 

It  seems  to  be  the  general  practice  to  test  the  oil 
and  filter  or  change  it,  if  necessary,  when  the  breakers 
are  regularly  inspected  or  when  they  have  opened  short 
circuits  and  it  is  suspected  that  the  oil  has  been  dam- 
aged. A  number  of  companies  make  a  practice  of  test- 
ing the  oil  at  more  frequent  intervals  than  those  at 
which  periodic  inspections  are  made  and  then  filtering 
or  changing  if  found  necessary.  Of  the  companies 
replying  to  this  question,  six  have  such  a  periodic  in- 
spection yearly,  while  nine  companies  inspect  every  six 
months,  eighteen  comapnies  have  no  routine  inspection 
and  a  few  other  companies  vary  the  inspection  from 
one  to  four  months. 

Several  other  points  were  investigated,  such  as 
troubles  due  to  operating  breakers  outdoors  in  cold 
climates.  Temperatures  were  reported  as  low  as  50  deg. 
Fahr.  below  zero,  and  where  low-freezing  oil  was  used 
no  trouble  has  been  experienced.  About  thirty  com- 
panies reported  that  oil  from  different  manufacturers 
was  used  interchangeably  in  breakers.  In  all  cases 
where  oil  was  so  used  no  trouble  had  been  reported 
because  of  the  substitution.  Only  a  few  companies 
reported  trouble  from  heating  of  oil  circuit  breakers 
under  normal  operating  conditions,  although  several 
cases  of  trouble  were  reported  when  breakers  had  been 
installed  in  poorly  ventilated  compartments. 

In  an  investigation  of  oil-circuit-breaker  failures  it 
became  evident  that  electrical  storms  are  responsible 
for  more  failures  than  any  other  cause.  Another  cause 
for  failure  has  been  that  the  system  outgrew  the  inter- 
rupted capacity  of  the  breakers.  In  this  connection  the 
committee  recommended  that  careful  study  of  existing 
conditions  be  made  in  order  that  steps  may  be  taken 
to  eliminate  hazardous  equipment. 

Question  of  Rating  Important 

From  the  investigation  which  the  committee  iriade 
it  is  evident  that  no  rating  based  on  one  particular 
duty  cycle,  such  as  opening  twice  with  a  two-minute 
interval,  gives  sufficient  information  to  the  operating 
engineer,  who  may  desire  to  use  the  bi'eaker  for  several 
different  classes  of  service,  thereby  necessitating  his 
resorting  to  the  manufacturer  for  information  as  to 
the  rating  on  some  duty  cycle  other  than  the  standard. 
It  is  also  clear  that  the  ideal  way  of  showing  the  in- 
terrupted capacity  capabilities  of  a  breaker  would  be  to 
have  curves  or  tables  which  would  give  the  current  the 
breaker  would  interrupt  for  various  numbers  of  open- 
ings and  for  various  time  intervals  between  openings. 
■   Manufacturers,  however,  hesitate  to  adopt  the  fore- 


going method  because  of  the  difficulty  and  expense  in- 
volved in  determining  so  many  ratings  for  each  type, 
size  and  voltage  of  breaker.  On  the  largest  breakers 
the  determination  of  the  actual  limitations  would  depend 
largely  upon  the  assistance  of  operating  companies  in 
permitting  the  use  of  their  generating  equipment  for 
tests  and  in  reporting  the  results  of  breaker  operation 
under  abnormal  conditions.  The  expense  involved  in 
determining  the  above  rating  would  no  doubt  be  re- 
flected in  the  cost  of  the  breakers. 

Steps  were  taken,  however,  to  make  a  series  of  tests 
in  conjunction  with  the  Power  Club  which  would  de- 
termine, first,  the  current  which  a  breaker  would 
interrupt  once;  second,  the  current  which  the  breaker 
would  interrupt  twice  with  a  two-minute  interval; 
third,  the  current  which  the  breaker  would  interrupt 
four  times  with  intervals  of  one-half  minute;  fourth, 
the  current  which  the  breaker  would  interrupt  300  times 
at  intervals  of  not  less  than  fifteen  minutes.  At  the 
present  time  these  data  have  not  been  completed,  but 
it  is  hoped  that  their  preparation  will  furnish  the  pre- 
liminary step  toward  the  development  by  manufacturers 
of  curves  of  interrupted  capacity  rating  for  breakers  of 
other  types,  sizes  and  voltages. 

Alternating-Current  Motors  Growing  in  Favor 
FOR  Elevator  Service 

One  of  the  interesting  features  pointed  out  by  the 
sub-committee  on  motors  was  the  growing  interest  in 
the  use  of  alternating-current  motors  for  high-speed 
passenger-elevator  service.  Of  twenty-one  manufactur- 
ers communicated  with  fourteen  ai'e  making  passenger 
elevators  and  are  prepared  to  furnish  alternating- 
current  machines  in  speeds  varying  from  200  ft.  to 
450  ft.  (60  m.  to  137  m.)  per  minute.  Several  com- 
panies are  experimenting  with  car  speeds  of  50  ft.  to 
550  ft.  (15  m.  to  167  m.)  per  minute.  Contrasted 
with  the  general  opinion  that  direct-current  elevators 
predominate  is  the  statement  by  the  Otis  Elevator 
Company  that  for  the  year  1920  the  alternating-current 
elevators  bought  from  it  for  use  in  this  country  were 
57  per  cent  of  the  total  number,  and  that  of  the  re- 
maining 43  per  cent  gearless-traction  type  were  9  per 
cent. 

Service  voltage  standardization  has  been  very  care- 
fully considered  by  a  sub-committee  appointed  for  this 
purpose,  and  data  from  the  lamp  committee  of  the 
N.  E.  L.  A.  and  from  the  lamp  manufacturers  have  been 
summarized.  It  is  shown,  for  instance,  that  51  per 
cent  of  the  operating  companies  are  using  110-volt 
lamps,  while  21  per  cent  are  using  115-vo!t  lamps  and 
6.9  per  cent  120-volt  lamps.  Lamps  are  in  use,  how- 
ever, ranging  from  100  volts  to  ISO  volts  in  1-volt 
steps  and  operators  can  be  found  using  some  one  volt- 
age in  this  range. 

A  tentative  recommendation  was  drawn  up  by  the 
committee  favoring  the  standardization  of  115  volts 
for  lamps  and  electric  household  appliances  having  a 
voltage  range  from  110  to  120.  Motors  are  recom- 
mended for  a  voltage  of  110. 

The  «iib-committee  on  apparatus  for  special  fields 
pre.-^eiiied  an  illustrated  account  of  the  development  of 
electrical  applications  in  the  fields  of  woodworking, 
pulp  and  paper  making,  electric  furnaces,  textile  mills, 
motion-picture  production  and  projection,  coal  mining, 
surface  excavating,  car  dumping,  and  in  connection  with 
byproducts  coke  ovens.  In  each  of  these  fields  present- 
day  practice  has  been  outlined. 
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Central-Station  Operations  Reflect  Greater 
Industrial  Activity  During  March 
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ETURNS  of  central-station  operations  re- 
ceived by  the  ELECTRICAL  WORLD  for  March 
clearly  indicate  a  material  resumption  of 
industrial  activity  in  every  section  of  the 
country.  In  spite  of  the  rapidly  advancing  season  and 
the  correspondingly  decreased  lighting  requirements,  the 
average  daily  output  was  100,000  kw.-hr.  in  excess  of 
that  reported  in  January  and  2,200,000  kw.-hr.  in  excess 
of  the  February  output.  The  estimated  total  output 
during  March  of  3,648,000,000  kw.-hr.  -was,  however, 
8  per  cent  below  that  of  March,  1920;  but  it  must  be 
remembered  that  spring  last  year  saw  some  of  the  most 
intense  industrial  activity  in  the  history  of  the  nation. 

Electric  light  and  power  companies,  representing  over 
53  per  cent  of  the  industry,  ai-e  now  reporting  monthly 
operating  and  maintenance  e.xpenses  to  the  Electrical 
World.  The  returns  for  March  indicate  that  while  the 
average  daily  output  was  about  2  per  cent  above  that 
of  February,  the  operating  and  maintenance  expenses 
were  more  than  9  per  cent  under  those  reported  for 
February.  In  two  sections  of  the  country  this  compari- 
son between  output  and  expenses  was  even  more  pro- 
nounced. The  North  Central  States  reported  an  in- 
creased daily  output  of  2.3  per  cent  and  a  13.1  per  cent 
decrease  in  operating  and  maintenance  expenses,  while 
the  Mountain  and  Pacific  States  reported  an  increased 
daily  output  of  8  per  cent  and  a  13.5  per  cent  decrease 
in  operating  and  maintenance  expenses.  There  are  a 
number  of  causes  contributing  to  this  downward  swing 
in  cost  of  generating  energy,  among  the  more  important 
being  lower  wages,  lower  cost  of  fuel,  lower  cost  of 
supplies  and  the  shutting  down  of  a  number  of  steam 
auxiliary  plants  owing  to  bountiful  rains. 

The  general  textile  situation  in  New  England  showed 
a  marked  improvement  over  February,  when  many  plants 
were  shut  down.     The  boot  and  shoe  industry  of  that 


section,  which  accounts  for  over  50  per  cent  of  the  shoe 
production  of  the  United  States,  increased  operations 
slightly  over  February,  but  was  still  operating  at  only 
about  50  to  75  per  cent  capacity.  These  and  other 
increases  in  the  industrial  load  of  this  section  resulted 
in  an  increased  daily  energy  output  over  February  of 
280,000  kw.-hr. 


TABLE  I— 

CENTRAL-STATION  RETURNS  FOR  TWELVE  MONTHS 

Per- 

Per- 

Revenue from  the  Sale  of 

cent- 

Kw.-Hr.  Output 

cent- 

Energy 

ageof 
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(Companies  Reporting) 

ageoi 

stalled 

(Companies  Reporting 

Rat- 

Per 

Rat- 
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1920 

1919 

Cent 

ings 

1920 

1919 

Cent 

Thousands 

Thousands 

In- 

Repre- 

Thou- 

Thou- 

In- 

sented 

crease 

sented 

sands 

sands 

crease 

April 

70 

2,603.692 

2,098,559 

24  1 

65 

$45,547 

$36,54/ 

24  5 

70 

2,631. 5(>0 

2  179,916 

21   2 

65 

43,888 

35,512 

23  4 

June 

71 

2,630.831 

2  175,645 

20  2 

66 

44,434 

35,528 

24  5 

July 

71 

2,677,131 

2,234215 

20  0 

66 

46,608 

36,265 

28  5 

Aug. 

71 

2,769,175 

2,303,099 

20,1 

66 

47,410 

36,713 

29   1 

Sept. 

71 

2.734,179 

2  327,460 

17  4 

66 

49,224 

38,209 

28  5 

Cot. 

71 

2,797,625 

2  499,488 

11   9 

66 

51,370 

41,055 

25   1 

71 

2  741  705 

2  503  4U2 

9  6 

66 

54,620 

44,711 

22  0 

Deo. 

71 

2,792  554 
1921 

2.648  746 
1920 

5  4 

66 

57697 
1921 

48,580 
1920 

18.6 

Jan 

76* 

2.765  632 

2  943  349 

-6  0 

70* 

58,855 

50.8bl 

15  8 

Feb. 

76t 

2,456.553 

2.711,251 

-9,4 

70t 

55,778 

48,624 

14  8 

Mar. 
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2.812.493 

3.179.943 

-11.6 

72i 

.  55,706 

49,014   1    13./ 

Jan. 
Feb. 

Mar. 


Per- 
cent- 
age of 

In- 
stalled 
Rat- 
ings 
Repre. 


Operating  and 

Maintenance 

Expenses 

(Companies  reporting) 


1921 
Thou- 
sand ■(  of 
sented!  Dollars 


40 
43 
53 


14,562 
15,085 
18,544 


1920 
'1  hou- 
sand^  of 
Dollars 


13,085  11.3 
13,640  10  5 
17.125     I  8  4 


Per 
Cent 

In- 
crease 


steam  Plants 


OPERATING  RATIO 


1921       1920 


56  1 
55.6 
56.1 


55  3 
54  5 
57.7 


Hydro  Plants 


921       1920 


26  8 
22.9 
23.4 


27  0 
26  0 
19.6 


Combined 

Systems  of 

steam  and 

Hydro 


1921       1920 


38    I 
44    I 

40  3 


45  6 
47  3 
44  8 


*  Includes  estimates  fortwenty-three  companies,  representing  3. 6  per  cent  of  the 
total  installed  rating  of  all  central  stations.  ,.       .  .  .    <•  .u 

t  Includes  estimates  for  tMrty-fivo  compames,  representmg  4,4  per  cent  ol  the 
totalinstalledratingof  all  central  stations.  ..        ,„  „  .      , 

J;  Includes  estimates  for  six  y-nine  o-impames.  representmg  10.8  per  cent  ot 
the  total  installed  rating  of  all  central  staUons. 
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TABLE  II— CENTRAL-STATION  RETURNS  B1 
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82 
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65 
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46 
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59 
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8  2 

35 
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4.19 

9   t 

53 

1.704 

1.453 

1/3 

79 

2.809 
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The  Atlantic  States  presented  two  conflicting  tend- 
encies. In  the  Middle  Atlantic  States  there  was  a 
materially  increased  activity  among  the  industries 
closely  allied  with  the  automobile  interests,  but  on  the 
other  hand  the  iron  and  steel  industry  and  other  metal 
products  experienced  a  decidedly  greater  slump  during 
the  month,  and  the  coal-mining  districts,  such  as  those 
of  West  Virginia,  were  operating  at  only  about  25  per 
cent  capacity.  In  the  South  Atlantic  States  conditions 
were  reported  as  fast  approaching  normal  in  the  textile 
and  lumber  industries,  these  two  industries  consuming 
over  40  per  cent  of  the  electrical  energy  generated  in 
the  Southern  States.  The  increased  power  requirements 
of  the  South  and  of  a  few  industries  of  the  Middle 
Atlantic  States  were  sufficient  to  overcome  the  curtail- 
ments of  the  steel  and  coal-mining  industries,  this  result- 
ing in  an  increased  daily  output  in  the  Atlantic  States 
of  3,600,000  kw.-hr.  over  that  reported  in  February. 


Similar  conflicting  tendencies  were  also  experienced 
in  the  North  Central  States.  The  greatly  decreased 
power  requirements  by  the  iron  and  steel  industry  were 
more  than  offset  by  the  greatly  increased  energy  require- 
ments of  the  automobile  and  related  industries,  opera- 
tions in  which  increased  more  than  63  per  cent  over 
those  of  February.  But  after  accounting  for  the  de- 
creased lighting  requirements  the  resulting  energy  out- 
put of  this  section  was  only  slightly  more  than  that 
reported  for  February. 

Activity  in  all  the  copper,  lead  and  coal  mining  cen- 
ters of  the  Mountain  States  was  considerably  curtailed 
during  March,  and  general  industrial  activity  in  this 
section  was  at  a  low  ebb.  Generally  speaking,  conditions 
throughout  the  Pacific  States  were  slightly  improved, 
and  the  daily  central-station  output  of  the  Mountain- 
Pacific  States  was  8  per  cent  greater  than  that  reported 
in  February. 


T.\BLE  III— AGGREGATE  OPERATING  RATIO  OF  COMPANIES  REPORTING  D.\TA  MONTHLY  TO  THE  "ELECTRICAL  WORLD" 


rjTJe  of  Ceneniting  Plant  and 
Month 


.S(«a7n  PlanU: 
Januar>-.  , 
February , 
.March     , 


New  England  States 


Hydro  Plants: 

January, , . 
Fcbrua.-y .  . 
March 

Corrib  ined  Systemn  of 
Steam  and  Hydro 
PlaiUt: 

January 

February 

March 


54  0 
54  3 
64  0 


26   5 

30    1 
29  9 


45.3 
44,3 
49,7 


.\verage  for 
Year 


I  '20     1921     1920 


60  8 
59  5 
70  0 


35  2 
46  5 
30  0 


54  0 
54  2 
56,7 


26  5 
26  8 
26  9 


53  5  45  3 
60  0  44  7 
53  8    47 


60  8 
60  3 
62  5 


35  2 
35  6 
35  3 


53  5 
58  8 
56  0 


Atlantic  States 


1921     1920 


53  5 
52  3 
54,5 


21 
20 
21   0 


43  5 
41  8 
39  7 


50  9 
53  0 
56  7 


21 
20 
20  6 


45  8 
41  ,9 
47,3 


Average  for 
Year 


192II    1920 


53  5 

52  7 

53  3 


43  5 
42  6 
42,0 


50  9 
52  1 
53,7 


21  2 
20  9 
20 


45  8 
43  8 
45  3 


North  Central  States 


1921 


61  2 
63  0 
58  4 


25  0 

24 
23  0 


39 

42   4 
41 


1920 


61  8 
57  9 
59  7 


20  8 
20  6 
20   6 


38  6 
49  8 
46  0 


,\verage  for 
Year 


1921     1920 


61  2 

62  I 
60  8 


25  0 
24  6 
23   5 


39  5 
41  9 
41   8 


20  8 
20  6 
20   6 


38  6 
48  2 
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South  Central  .States 


1921 


53  1 
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26  4 
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38  6 
41 
38  6 


20  I 

21  4 
23    2 
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39  6 
39    2 


,\verage  for 
Year 


53.  1 
56  2 
55  0 


26  4 

27  4 

28  4 


38  6 
40  5 
40  2 


53  7 
52  3 

51    9 


21) 

20  5 

21  3 


46  6 
42  0 
41    2 


Mountain  and  Pacific 
States 


1921 


69  0 
60  2 
68   4 


27    5 

23  9 

24  9 


35  2 
39   6 

36  4 


1920 


60 
60 
62   5 


27  3 
27  9 
19  0 


45  6 
43.8 
39  7 


Average  for 
Year 


1921     1920 


69  0 

64  3 

65  9 


27  5 
26  0 
25  8 


35  2 
37  4 

36  9 


60  5 

60  3 

61  2 


27  3 
27  6 
25  6 


45  5 
44  7 
43  0 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Graphic  Representation   of  Cost  of 
Meter  Reading 

GRAPHIC  charts  aid  the  management  of  the  Worces- 
ter (Mass.)  Electric  Light  Company  in  visualiz- 
ing the  cost  of  reading  meters.  The  chart,  which  is 
like  that  reproduced  herewith,  is  made  up  from  the 
monthly  payrolls,  which  show  the  total  cost  of  meter 
reading,  the  labor  cost  and  the  number  of  meters  read 
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COST  OP   METER  READING   SHOWN   CLEARLY   ON    THIS   CHART 

per  month.  It  may  be  noticed  from  observing  this 
curve  that  as  the  number  of  meters  read  per  month  has 
increased  the  cost  of  the  reading  has  decreased. 

Curves  similar  to  this  are  used  by  the  distribution 
department  of  the  company  for  improving  operation 
along  other  lines.  Some  of  these  have  already  been 
published  in  the  Electrical  World  and  others  will  fol- 
low in  later  issues. 

Boston,  Mass.        Field  Editor  P^lectrical  World. 


Maintaining  Station  Transformers 

A  SYSTEMATIC  maintenance  schedule  for  station 
transformers  should  call  for  oil  breakdown  tests 
every  two  to  six  months,  depending  upon  the  size  and 
importance  of  the  installation,  and  a  thorough  inspec- 
tion, including  filtering  of  oil  regardless  of  its  dielectric 
strength,  lifting  of  core,  tightening  of  nuts,  checking 
for  connections,  etc.,  at  least  every  three  years.  Water 
in  transit  oil  detected  at  the  time  oil  samples  are  taken 
can  usually  be  removed  and  the  leaks  stopped  without 
any  serious  loss,  if  the  matter  receives  early  attention. 
Thorough  overhauling  will  disclose  a  number  of  de- 
fects which  might  not  be  noticed  in  oil  sampling  or  by 
inspection  of  the  e.xterior.  For  instance,  some  60-kv. 
transformers  serving  a  cement  plant  were,  after  five 
years'  operation,  found  with  oil  ducts  clogged  and  all 
interior  parts  coated  with  a  J-in.  deposit  of  sludge. 
After  the  cores  and  cases  had  been  washed  clean  the 
operating  temperature  was  lowered  7  deg.  Oil  samples 
taken  from  these  transformers  at  three-month  intervals 


had  satisfactorily  passed  breakdown  tests.  The  sludge, 
due  to  oxidation  of  the  oil  and  breathing  of  cement 
dust,  only  came  to  attention  at  the  overhaul  period. 
During  this  period  many  imperfections  or  results  of 
carelessness  may  be  found,  such  as  leads  burned  inside 
the  case  because  of  arcing,  mechanical  strain  or  too 
much  slack  on  leads  to  bushings,  tools  accidentally  left 
inside  the  tanks — cores  and  coils  out  of  position — 
bushing  assemblies  distorted,  and  the  wooden  coil  sup- 
ports at  bottom  of  transformers  burned  or  carbonized, 
showing  that  there  has  been  leakage  of  energy  which 
would  no  doubt  eventually  cause  failures. 

G.  W.  SCHMAUDER, 

Assistant   General   Manager. 
Texas  Power  &  Light  Company, 
Dallas,  Tex. 


Tower  on  Truck  Makes  Work  of  Painting 
Mast  Arms  of  Street  Lamps  Easier 

FOR  painting  the  mast  arms  of  street  lamps  the 
Worcester  (Mass.)  Electric  Light  Company  has  buih 
the  tower  shown  in  the  accompanying  photograph.  This 
is  made  of  2-in.  x  4-in.  boards  and  is  mounted  upon  a 
1-ton  electric  truck.  The  top  platform  can  be  raised 
and  lowered  by  a  pulley,  and  it  clears  the  trolley  wires 
when  it  is  down.  A  man  standing  upon  this  tower  can 
paint,   sandpaper  and  oil   the   arms   much    faster   than 


painting  is  done  more  quickly  from   this  TOWER 
THAN  FROM  LADDERS 

when  standing  upon  a  ladder.  Moreover,  it  is  not  neces- 
sary to  get  down  and  shift  the  ladder  from  one  position 
to  another,  thus  wasting  time.  Another  advantage  is 
that  the  danger  of  accidents  from  falling  ladders  has 
been  eliminated.  Field  Editor  Electrical  World. 
Boston,  Mass. 
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Bettering  Efficiency  of  Hydro- 
Electric  Plants 

SUGGESTIONS  toward  the  improvement  of  efficiency 
in  utilizing  water  power  are  included  in  the  latest 
report  of  the  New  Hampshire  Public  Service  Commis- 
sion on  water  conservation  and  water  power  in  sections 
contributed  by  Prof.  C.  M.  Al'.en,  Worcester  (Mass.) 
Pol.vtechnic  Institute,  and  C.  H.  Pierce,  district  engi- 
neer United  States  Geological  Survey,  Water  Resources 
Branch,  Bo.ston.  Professor  Allen  points  out  that  the 
determination  of  present  operating  efficiency  in  hydro- 
electric plants  has  too  often  been  sadly  neglected.  Ex- 
perience has  shown  ffiiat,  although  some  waterwheels 
thirty  or  forty  years  old  are  still  doing  good  work,  yet 
a  much  larger  number  shou'.d  be  scrapped  and  replaced 
with  modern  high-efficiency  wheels. 

One  of  the  principal  causes  of  low  operating  effi- 
ciency is  improper  wheel  setting.  It  is  impossible  to 
make  a  poor  wheel  efficient,  even  by  placing  it  in  a 
good  setting;  but  an  efficient  wheel  can  be  tremendously 
crippled  by  placing  it  in  a  poor  setting.  With  the  ex- 
ception of  a  few  cases,  the  installation  of  larger  wheels 
in  the  original  settings  has  proved  to  be  bad  practice  as 
regards  efficiency,  and  in  many  cases  little  if  any  more 
power  has  been  obtained.  A  considerable  increase  in 
power  and  efficiency  can  be  obtained  at  little  or  no 
additional  expense  by  simply  taking  as  good  care  of  the 
water-power  installation  as  is  ordinarily  given  to  the 
steam-power  plant.  Thus  waterwheels  should  be  in- 
spected everj^  month  or  two  to  make  sure  that  the  shafts 
are  lined  up  and  the  runners  have  proper  clearance  and 
are  free  from  debris.  Too  many  plant  operators  never 
give  the  waterwheels  much  thought  until  something 
happens.  Breakdowns  can  often  be  avoided  and  a  much 
higher  operating  efficiency  obtained  by  systematic  in- 
spection. Trash  racks  should  be  kept  free,  as  a  con- 
siderable loss  in  head  may  otherwise  result.  A  loss  in 
head  becomes  a  greater  loss  in  power  because  if  a  wheel 
is  properly  chosen  for  the  normal  head,  any  drop  from 
this  head  causes  the  wheel  to  operate  at  the  wrong 
speed  for  best  efficiency,  especially  at  part-gate  loads. 
The  loss  of  head  at  racks  in  low-head  plants  may  cause 
a  serious  loss  in  power. 

If  old-style  vertical  wheels  stand  idle  during  low- 
water  periods,  the  buckets  very  often  become  covered 
with  tubercles.  These,  unless  removed,  decrea^^e  the 
efficiency,  sometimes  from  10  to  15  per  cent,  and  the 
power  from  20  to  30  per  cent,  depending  somewhat  on 
the  size  of  the  wheel.  Obstructions  in  the  tailrace  and 
draft-tube  cause  the  water  to  back  up  and  reduce  the 
head.  This  trouble  is  all  too  common.  Headgates  not 
fully  opened,  owing  to  a  poor  rig  or  laziness  on  the  part 
of  the  operators,  are  a  frequent  cause  of  reduced  head 
and  are  inexcusab'.e.  If  headgates  are  used  frequently 
— and  they  should  be  in  most  plants — power-operated 
gates  of  some  sort  should  be  installed.  They  would  pay 
for  themselves  in  a  short  time,  not  only  in  the  saving 
of  labor  but  in  the  increased  efficiency  of  the  plant, 
owing  to  more  frequent  inspections.  If  wheels  are  shut 
down  any  considerable  length  of  time  on  account  of  low 
water,  the  headgates  should  be  closed  and  cindered  to 
prevent  leaks,  the  wheel  gates  not  usually  being  tight 
enough  for  this  purpose. 

In  some  plants  tests  have  shown  that  the  wheels  are 
often  operated  at  the  wrong  speeds  for  maximum  power 
and  efficiency.  Curves  should  be  kept  on  hand  showing 
the  proper  speeds  to  operate  the  wheels  in  order  to 


obtain  maximum  horsepower  for  different  heads  and 
gate  openings.  These  charts,  combined  with  the  use  of 
a  tachometer  on  the  wheel  shaft,  will  provide  all  the  data 
necessary  to  get  maximum  output  from  the  units. 

Mr.  Pierce  points  out  that  many  old  wheels  use  enor- 
mous quantities  of  water  for  the  power  developed  and 
should  be  replaced,  in  many  cases  an  entirely  new  plant 
arrangement  being  justified.  More  information  at  each 
plant  in  regard  to  the  quantity  of  water  used  in  pro- 
ducing a  definite  amount  of  power  would  be  a  great 
help  toward  reducing  waste.  Measured  by  recent  im- 
provements in  water-power  development,  most  of  the 
small  water-power  plants  built  fifteen  or  twenty  years 
age  are  very  inefficient.  Twenty  to  thirty  per  cent  more 
power  can  frequently  be  obtained  by  redevelopment, 
using  the  same  amount  of  water.  At  one  redevelop- 
ment in  Massachusetts,  where  the  old  and  new  plants 
were  carefully  tested,  the  increased  power  which  was 
from  the  same  quantity  of  water  amounted  to  about  50 
per  cent  of  the  old  plant. 

Boston,  Mass.        Field  Editor  Electrical  World. 


Meter  Box  for  Outdoor  Substations 

CONVENIENCE  in  reading,  testing  and  inspecting 
and  ample  space  for  additional  meters  are  afforded 
by  the  outdoor  meter  box  used  by  the  Trinidad  (Col.) 
Electric  Transmission  Railway  &  Gas  Company.  The 
box  is  of  wood  with  shingled  roof  and  has  two  glass 
doors  to  permit  i-eady  inspection  of  the  interior.  These 
doors  may  be  locked  to  prevent  tampering  with  tKe 
meter  or  wiring.  The  box  is  3  ft.  high,  4^  ft.  wide 
and  1  ft.  deep  inside.  The  inside  back  wall  is  of 
transite,  and  on  this  are  mounted  the  meter,  meter 
wiring  and  potential  transformers.  The  current  trans- 
formers are  mounted  on  the  floor  of  the  box.  The 
2,300-volt  leads  pass  through  porcelain  insulators  in  the 


GOOD  AKBANGEMENT  OF   METERS  AND  TRANSFORMERS   IN 
OUTDOOR  METERING   INSTALLATION 

bottom  of  the  box  to  the  cuirent  transformers.  Three 
10-watt  lamps  mounted  on  the  back  wall  are  connected 
in  star  to  the  potential  transformer  secondaries.  If 
any  one  of  these  lamps  is  not  burning,  it  is  an  indica- 
tion that  something  is  wrong  with  the  potential  trans- 
former connections.  As  the  box  is  only  4  ft.  from  the 
ground,  inspection  and  working  on  the  meter  and  wir- 
ing is  easy.  Field  Editor  Electrical  World. 
San    Francisco,    Cal. 
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Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practicail  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Convenient  Motor-Record  Card 

A  COMPACT  index  card  for  motor  records  was  used 
at  the  East  Springfield  (Mass.)  works  of  the  West- 
inghouse  Electric  &  Manufacturing  Company  during  the 
period  of  munitions  manufacture. 

It  is  4  in.  X  5  in.  in  size  and  in  addition  to  the  usual 
motor  nameplate  data  carries  spaces  for  recording  pul- 


^  0 H.  P.    Company  No. 

Amps,  per  Phase ~ — 


MOXOR  Blng  Floor   Letter CoHCt. 

<=?.  ?«f4_ Location  J--   3-.-A-J-tf 


Speed -. ./e  .5"     ,  R  p.  M. 

Volts Pliase —Cycle.    ,-'"^'>l^- Motor 

Style  No. - Serial  No -^.,._... 

Pulley  Size Shaft  Diameter     - 


Type.. 


[  Used... 
( New ... 


(  Rails 

i  Base 


Type  . 


SXARTER 

- Volts.    Style  No.. 

REUAV 


Factory  No. . 


Type 
Remarks-  ^ 


CARD  FOR  KEEPING  A  RECORD  OF  MOTOR  FEATURES  AND 
PULLEY,  STARTER  AND  RELAYS 

ley  and  shafting  details,  starter  and  relay  information. 
The  notation  at  the  upper  right-hand  corner  specifies 
the  building,  floor,  section,  cabinet  and  circuit  number. 
On  the  reverse  side  is  space  for  a  sketch  of  the  driving 
arrangement  adopted.  R.  P.  King  is  plant  engineer. 
Boston,  Mass.        Field  Editor  Electrical  World. 


Changing  60-Cycle  Motor  for 
40-Cycle  Operation 

A  DEMAND  for  a  40-cycle  motor  for  quick  delivery 
was  taken  care  of  some  time  ago  by  the  writer  by 
changing  over  a  60-cycle  machine  to  operate  at  the  lower 
frequency.  The  requirements  called  for  a  20-hp.  motor 
of  the  slip-ring  type  to  operate  at  220  volts,  600  r.p.m., 
three  phases  and  40  cycles.  The  operation  was  to  be  at 
a  variable  speed  with  50  per  cent  reduction  in  full-load 
speed  over  a  part  of  the  cycle  of  duty.  After  consider- 
ing a  number  of  60-cycle  machines  one  was  found  that 
could  be  connected  readily  to  fulfill  these  requirements. 
In  the  first  place,  to  operate  at  600  r.p.m.  on  40  cycles 
the  machine  would  have  to  operate  at  900  r.p.m.  on  60 
cycles.  A  reduction  in  speed  results  in  a  corresponding 
proportional  reduction  in  voltage  that  may  be  applied 
and  in  power.  Therefore  the  motor  would  have  to  be 
rated  originally  for  about  30  hp.  A  35-hp.  motor  for 
440  volts,  three  phases,  60  cycles,  rated  for  a  40-deg. 
C.  rise  in  temperature,  was  found.  This  machine  was 
connected  series-delta,  and  a  two-circuit  star  connection 
gave  a  voltage  of  380.  This  was  for  60-cy2le  operation, 
but  on  a  40-cycle  circuit  the  voltage  applied  to  the  two- 


circuit  star  winding  should  be  only  254  volts.  The  line 
voltage,  however,  was  220.  With  a  3B-hp.  motor  oper- 
ated at  254  volts,  the  power  delivered  at  40  cycles  would 
be  (35  X  2), '3.  However,  the  motor  was  to  operate  on 
a  220-volt  line  instead  of  a  254-volt  line.  Therefore 
the  horsepower  would  be  still  further  reduced.  Since 
the  power  varies  as  the  square  of  the  voltage,  the  result- 
ant power  on  a  220-volt  circuit  would  be  as  220'  to  254', 
or  79  per  cent  of  the  254-volt  rating.  The  final  horse- 
power, therefore,  would  be  (35  X  2  X  0.79) /3  =  18.4 
hp.  on  a  40-deg.  C.  rise  basis.  As  the  motor  was  to 
carry  a  load  of  20  hp.  only  at  intervals,  it  was  judged  to 
be  suitable  for  the  work. 

Accordingly  the  machine  was  reconnected  and  put  into 
service  and  the  necessary  secondary  resistance  for  start- 
ing and  speed  variations  was  found  with  little  difficulty 
by  trial.  When  last  heard  of  the  machine  was  carrying 
its  load  in  a  very  satisfactory  manner  after  eight  or 
nine  months  of  service.  William  Thomson. 

New  York  Citv. 


Oil-Filled  Transformers  Near  Inflammable 
Material  Set  in  Concrete  Vat 

WHERE  oil-insulated  transformers  are  installed  on 
wooden  structures  or  within  25  ft.  of  buildings 
some  provision  should  be  made  to  prevent  the  escape  of 
oil  in  case  of  fire.  To  make  such  installations  comply 
with    the    Underwriters'    requirements,    the    Portland 


CONCRETE  wall  AROUND  TRANSFORMERS  INSTALLED 
NEAR  SAWMILL 

(Ore.)  Railway,  Light  &  Power  Company  sets  the  trans- 
formers in  a  concrete  vat  or  tub  of  sufficient  size  to  hold 
all  of  the  oil  contained  by  the  transformers.  The  vat  is 
provided  with  a  sewer  drain  to  carry  away  any  overflow 
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of  oil  that  might  occur.  This  arrangement  has  the  fur- 
ther advantage  that  water  may  I>e  sprayed  on  the  trans- 
formers to  keep  them  cool  in  case  they  are  overloaded 
and  become  too  hot.  The  accompanying  photograph 
shows  such  an  in.stallation  of  three  500-kva.,  11,000  440- 
volt  trinsformers  supplying  power  to  the  electrified 
sawmill  of  the  Inman  Poulsen  Lumber  Company  at  Port- 
land. Ore.  W.  C.  Heston, 

Industrial  Power  Engineer. 
Portland  Railway,  Light  &  Power  Company, 
Portland,  Ore. 


Cell  Tester  for  Taking  Voltage  Readings 
with  One  Hand 

IN  TAKING  the  voltage  on  cells  of  a  storage  battery 
it  is  desirable  to  have  one  hand  free  for  writing 
down  the  reading.  In  order  to  accomplish  this  purpose 
a  two-bladed  cell  tester  has  been  made  by  the  writer 
which  can  be  manipulated  by  one  hand.  This  tester  is 
made  of  a  two-pole  switch  handle  with  the  blades  cut 
off  to  a  suitable  length  and  turned  at  right  angles  to 
the  original  position.  Connection  to  the  voltmeter  is 
made  through  two  lamp  cords  which  are  attached  under 
the  screws  which  hold  the  blade  to  the  handle.  The 
lamp  cords  are  led  through  a  hole  drilled  in  the  handle 
of  the  .switch,  and  from  this  point  they  pass  in  i-in. 
rubber  tubing  to  the  voltmeter,  as  shown  in  the  accom- 
panying illustration.     The  tester  shown  is  made  for  use 


Hole  can  be  drilled  ane/ 
tapped  to  receive  poinied-' 
pins  for  lead  cells 


Knife  sni-tch  nith  blades 
turned  af  righf  crjgles. 


^  rubbei 
tubing^ 


ONLY   ONE  HAND   IS  REQUIRED  TO  TAKE   VOLTAGE  READINGS  ON 
BATTERIES  WHEN    USING  THI.S  TESTER 


on  Edison  cells.  However,  if  it  be  desired,  a  hole  may 
be  drilled  and  tapped  in  the  end  of  each  blade  for  hold- 
ing a  steel  point  which  may  be  used  on  lead  batteries. 

This  tester  allows  quicker  work  than  may  be  done 
with  the  two-pointed  handles  or  prods  commonly  used 
for  taking  voltage  readings.  Fred  A.  Reibert, 

Foreman  Battery-Repair  Department. 
American  Railway  Express  Company, 

New  York,  N.  Y. 


Electric  Brass  Furnace  Shows 
Small  Metal  Loss 

A  METAL  loss  for  yellow  brass  of  less  than  1.5  per 
.  cent  and  for  red  of  less  than  0.75  per  cent  brass  was 
shown  on  tests  of  two  new  types  of  muffled-arc  electric 
furnaces  developed  by  the  General  Electric  Company. 
These  tests  were  made  by  this  company  in  its  own  plant. 


WCO  pound 
mchl  line 


MUFFLED-ARC   FURNACE  WHICH    HAS   SHOWN 
VERY  LOW   METAL  LOSS 

In  one  test  in  which  more  than  forty  heats  of  approx- 
imately 70-30  brass  were  melted  the  total  metal  loss  by 
weight,  including  spillage,  dirt  and  grease  in  the  charge, 
was  only  1.014  per  cent. 

These  furnaces  are  designed  in  two  sizes,  a  1,500-lb. 
unit  and  a  50-lb.  unit,  for  melting  virtually  any  non- 
ferrous  metal  requiring  a  pouring  temperature  not 
above  1,500  deg.  C.  (2,372  deg.  Fahr.).  The  test 
showed  that  the  larger  furnace  melts  yellow  brass,  pour- 
ing at  1,100  deg.  C,  with  a  power  consumption  not 
exceeding  270  kw.-hr.  per  ton  operating  twenty-four 
hours  a  day  with  one  heat  every  hour.  The  smaller 
furnace  melts  yellow  brass  at  1,100  deg.  C.  at  the  rate 
of  100  lb.  to  125  lb.  per  hour  with  a  consumption  of 
35  kw.-hr.  to  40  kw.-hr.  per  100  lb.,  provided  that  the 
furnace  is  heated  at  the  beginning  of  the  run.  The 
power  factor  for  both  furnaces  is  0.95  or  better.  The 
larger  furnace  takes  three-phase  energy  and  the  smaller 
furnace  is  single-phase. 

The  1,500-lb.  furnace  is  equipped  with  electrode 
regulators  to  maintain  automatically  the  desired  power 
input.  The  whole  top  of  the  furnace  may  be  lifted  for 
inspection  or  repair  of  the  lining  without  disturbing 
the  electrodes.  The  diagram  shows  the  interior  arrange- 
ment of  the  three  D-shaped  muffles,  wearing  blocks, 
cross  electrodes  and  vertical  electrodes  which  compose 
the  heating  elements.  The  space  between  the  inside  wall 
of  each  muffle  and  the  electrode  and  wearing  block  is 
filled  with  crushed  graphite  to  smother  the  arc.  The 
triangular  space  where  the  cross  electrodes  meet  in  the 
middle  is  filled  with  a  mixture  of  graphite  and  tar  to 
insure  a  good  electrical  connection. 

The  50-lb.  furnace  is  constructed  on  much  the  same 
principle  except  that  in  this  case  the  hearth  is  flat,  it 
being  designed  to  receive  standard  graphite  crucibles. 
There  is  also  some  difference  in  the  electrode  and  block 
arrangement,  since  the  furnace  is  for  single-phase  oper- 
ation. A  horizontal  carbon  block,  embedded  in  crushed 
graphite,  extends  across  the  bottom,  carrying  a  wearing 
block  on  each  end.  Between  these  wearing  blocks  are 
four  carborundum  bricks  which  form  the  hearth.  Two 
graphite  electrodes  extend  through  the  roof  to  the  wear- 
ing blocks,  the  arcs  being  smothered  in  the  graphite 
surrounding  the  blocks.  The  electrode  regulation  is 
entirely  manual  and  is  accomplished  by  adjusting  the 
wheels  on  the  electrode  holders.     In  operation  the  eruci- 
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ble  containing  the  metal  to  be  melted  is  set  on  the  car- 
boruncKim  bricks  forming  the  hearth. 

The  metal  is  heated  by  the  same  action  in  both  fur- 
naces. The  current  flows  from  the  vertical  electrodes 
through  arcs  to  the  crushed  graphite  and  the  wearing 
blocks.  These  arcs  are  smothered  by  the  graphite  in  the 
muffles,  and  the  whole  mass  becomes  heated,  forming 
a  heat  source  of  large  area  and  uniform  temperature. 
The  heat  is  radiated  to  the  metal  from  all  directions  as 
well  as  absorbed  from  the  muffles  and  the  hearth.  As 
a  result  uniform  temperature  distribution  free  from 
hot  spots  and  an  atmosphere  free  from  oxidizing  gases 
or  other  agencies  which  would  contaminate  the  metal 
is  said  to  be  obtained. 


Threaded-in  Chain  Winding  Replaced  by 
Formed  Coils 

IN  A  RECENT  rewinding  job  done  in  a  large  i-epair 
shop  an  old  concentric-chain  winding  was  replaced 
by  formed  coils.  Although  this  caused  some  unusual 
difficulties,  it  was  decided  upon  as  the  easiest  method 
of  rewinding.  The  machine  was  a  200-hp.,  three-phase, 
60-cycIe,  4,400-volt,  twelve-pole,  585-r.p.m.  old-style 
squirrel-cage  induction  motor  which  had  burned  out. 
The  stator  had  180  slots  and  90  coils,  one  coil  per 
slot,  arranged  in  two  ranges,  in  concentric  chain,  and 
connected  two-parallel  star.  The  opening  in  the  top  of 
the  slot  was  J  in.  wide.  There  were  thirty-two  turns 
of  one  No.  10  double-cotton-covered  wire  per  coil.  The 
slots  were  sixteen  wires  high  by  two  wires  wide.  There 
were  five  coils  connected  in  series  per  group.  This 
winding  had  been  wound  in  place  by  hand.  To  rewind 
the  stator  with  the  same  type  of  winding  was  out  of 
the  question  on  account  of  the  time  required,  so  it  was 
decided  to  change  the  winding  into  the  two-layer 
diamond-shape  pulled-coil  type. 

The  first  difficulty  was   that   the  opening   in   the   top 


HOW   THREADED-I.\   WINDING    WAS  KEPLACED  BY   MOUND  COIL 

A — Old  threaded-ill  winding.  B — Slot  opening  enlarged  to  1  in. 
iind  coil  slipped  in  with  aid  of  flshpaper  slider.  C — Coils  in  place. 
'2?  wires  in  slot  instead  o£  32.  D — Scheme  for  cutting  off  fish- 
,4>aper. 

-pf  the  slot  was  very  narrow,  J  in.  The  old  winding 
had  been  pushed  through  an  insulating  tube,  as  shown 
at  A  in  the  drawing,  one  wire  at  a  time.  The  slot 
opening  was  large  enough  to  pass  one  No.  10  wire  and 
the  wires  of  the  new  coils  could  be  threaded  in,  but 
this  would  mean  bending  wires  at  the  ends  of  coils 
and  would  take  much  time.  There  would  also  be  pos- 
sibilities of  crossed  wires  in  "the  slots.     Therefore  the 


threaded-in  coil  was  discarded,  and  it  was  decided  to 
grind  the  slot  opening  large  enough  to  pass  a  coil, 
wound  in  layers,  two  wires  wide.  This  coil  would 
have  to  be  held  rigid  by  means  of  a  0.007-in.  shel- 
lacked fullerboard  strip  and  0.004-in.  cotton  tape  spaced 
and  dipped  twice  in  plastic  varnish.  A  0.004-in.  fish- 
paper  slider  also  was  required  in  the  slot  to  protect 
the  coil  while  being  inserted.  This  meant  that  the 
slot  opening  had  to  be  the  width  of  two  No.  10  double- 
cotton-covered  wires  (0.224  in.)  -|-  0.007  in.  (shel- 
lacked strip)  -f  0.008  in.  (tape)  -f  0.012  (varnish) 
-)-  0.008  (fishpaper),  which  equals  0.259  in.  or  about 
1  in.  Accordingly  the  .slot  was  ground  with  a  wheel 
to  this  width. 

The  next  problem  was  to  decide  type  of  connection, 
pitch,  turns  per  coil,  etc.  The  old  winding  cons::;ted  of 
ninety  coils,  thirty-two  turns  per  slot,  therefore  z  two- 
layer  winding  would  require  180  coils,  sixteen  turns  per 
coil.  There  being  two  coils  per  slot  would  make  thirty- 
two  turns  per  slot  as  before.  But  the  two-layer  wind- 
ing requires  insulation  between  top  and  bottom  coils, 
because  the  full  difference  of  potential  exists  between 
these  points  in  some  parts  of  the  winding.  As  the  old 
winding  and  insulation  fitted  the  slot  tightly,  the  only 
remedy  was  to  drop  off  two  turns  per  coil  or  four  turns 
per  slot,  which  would  give  0.224  in.  for  a  retaining 
wedge  and  for  insulation  between  top  and  bottom  coils. 

Dropping  two  turns  per  coil  of  sixteen  turns  would 
meaii  a  reduction  of  12'  per  cent,  which  would  decrease 
the  required  applied  voltage  12'  per  cent.  As  this 
voltage  is  too  low  for  satisfactory  operation,  the  motor 
could  not  be  connected  as  it  was  before  (in  two-parallel 
star). 

A  series-delta  connection  ^\^th  fourteen  turns  would, 
however,  make  the  correct  voltage  possible.  With  a 
two-parallel  star  connection  the  voltage  w-as  4,400. 
Changing  this  to  series  star,  the  voltage  would  be  8,800. 
A  change  from  series  star  to  series  delta  would  give 
8,800  ^  1.73  =  5,080  volts.  Decreasing  the  turns 
to  fourteen  instead  of  sixteen  would  give  4,145  volts. 
This  is  about  1  per  cent  high  and  would  be  perfectly 
satisfactory.  However,  the  chord  pitch  might  be  re- 
duced without  materially  affecting  the  voltage.  Conse- 
quently, in  order  to  save  copper  and  to  make  a  neater 
job,  the  pitch  was  made  one-and-fourteen  instead  of 
one-and-sixteen,  which  was  the  original  pitch.  A  pitch 
of  one-and-fourteen  gives  a  chord  factor  of  0.978,  which 
decreases  the  voltage  to  4,445  X  0.978  =  4,347  volts. 
This  is  sufficiently  close  to  4,400  volts  (about  1.2  per 
cent  less).  As  the  voltages  between  turns  in  the  new 
coil  would  be  virtually  the  same  as  in  the  original 
winding,    no   extra    insulation    was    necessary. 

Accordingly  180  coils  were  wound  on  a  shuttle  with 
fourteen  turns  of  one  No.  10  double-cotton-covered 
wire,  two  wide  by  seven  deep,  with  cross-overs  taped. 
A  0.007-in.  strip  of  shellacked  fullerboard  was  placed 
between  the  two  halves,  as  shown  in  B,  and  the  coils 
were  pressed  and  pulled  into  shape.  The  sides  were 
taped  with  one  layer  of  0.004-in.  x  ;-in.  cotton  tape 
spaced.  This  was  extended  onto  the  diamond  ends 
about  2  in.  The  coils  were  dipped  twice  in  plaster 
varnish  and  baked  after  dips.  Then  the  coil  ends  were 
taped  with  four  half-lapped  layers  of  0.008-in.  x  i-in. 
black  bias-cut  treated  cloth  tape,  sterling  varnish  being 
brushed  on  between  layers.  The  layers  were  put  on 
so  that  the  thickness  of  insulation  tapered  to  one  thick- 
ness which  extended  1  in.  onto  the  slot  section. 

One  layer  of  0.007-in.  x  ";-in.  cotton  tape  half  lapped 
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was  put  on  over  the  treated  tape.  The  bottom  slot 
section  of  the  coil  was  made  long  enough  to  project 
IJ  in.  beyond  the  iron  on  each  side,  while  the  top 
projected  li  in.  The  phase  coils  had  six  layers  of 
treated  cloth  (two  extra),  and  red  cotton  tape  was  used 
en  the  lead  ends  to  distinguish  them  from  the  plain 
coils.  The  coils  ends  were  then  dipped  twice  in  "Ster- 
ling" varnish,  care  being  taken  that  the  varnish  did 
not  run  onto  the  slot  sections. 

The  slot  insulation  consisted  of  two  cells,  one  for 
the  bottom  half  of  the  coil  and  one  for  the  top,  as 
shown  in  C.  Each  cell  was  built  up  with  five  thick- 
nesses of  0.015-in.  mica  and  fishpaper.  These  were  cut 
the  full  length  of  the  straight  part  of  the  slot  section 
and  just  wide  enough  to  turn  over  on  top  of  the  coil 
and  meet,  as  shown  in  C.  A  0.004-in.  fishpaper  slider 
was  used,  as  in  B,  to  allow  the  coil  to  slide  into  the 
mica  cell  \\^thout  catching  on  the  edges.  When  the  bot- 
tom half  of  coil  was  in  place,  the  0.004-in.  fishpaper  was 
cut  off  flush  with  the  mica  cell,  the  two  were  bent  over 
on  top  of  the  coil  and  the  top  mica  cell  was  put  in  (C). 
A  0.004-in.  slider  was  used  in  the  top  as  in  the  bottom. 
When  the  top  coil  was  in  place  the  slider  was  cut  off. 
The  mica  cell  fishpaper  was  bent  over,  and  a  0.056-in. 
fishpaper  wedge. 

Some  difficulty  was  experienced  in  cutting  off  the 
fishpaper  sliders  even  with  the  top  of  cells.  The  slots 
were  too  long  and  narrow  to  use  the  regular  insulation 
trimmers  and  the  coils  could  not  be  lifted  to  the  top 
of  the  slot,  because  when  it  was  attempted  they  could 
not  be  pushed  down  again  into  the  cell.  Therefore  a 
piece  of  strong  hemp  cord  :'i  in.  in  diameter  was  used  as 
shown  at  D.  A  loop  at  one  end  was  passed  over  the 
bolts  which  hold  on  the  end  bells  and  the  string  was  laid 
inside  the  cell  on  top  of  the  coil  from  one  end  of  the 
slot  to  the  other.  Then  a  piece  of  i-in.  hard  fiber  8  in. 
X  4  in.  in  size  was  placed  with  its  edge  on  the  outside 
of  the  fishpaper.  This  block  was  pressed  down  on  top 
of  the  paper  and  the  string  was  pulled  up  at  one  side 
of  the  block,  thus  cutting  the  paper.  The  block  was 
moved  along  the  slot  until  the  full  length  of  the  cell  was 
cut.  The  secret  of  this  operation  is  to  have  a  block  of 
such  thickness  that  there  is  just  room  between  the  side 
of  the  slot  and  the  block  for  the  string  to  pass. 

The  coils  were  taped  one  by  one  as  they  were  put 
in,  from  the  iron  to  the  diamond  ends,  that  is,  around 
the  corners  of  the  cells,  with  two  layers  of  0.007-in.  x 
J-in.  cotton  tape  half  lapped.  This  was  done  to  seal  the 
mica  and  fishpaper  cells  that  extended  outside  the  slot. 

The  motor  was  rewound  for  $1,100  less  than  the  cost 
of  a  new  motor  and  the  delivery  date  for  a  new  motor 
was  bettered  by  two  months.  The  new"  winding  was 
connected  series-delta,  pitch  one-and-fourteen  with  180- 
coils  of  fourteen  turns  of  one  No.  10  double-cotton-cov- 
ered, five-coils-per-group,  top-to-top  connection. 

Bronx,  New  York  City.  C.  A.  Johnson. 


Pigtails  and  Large  Nuraber  of  Brusaes 
Aid  in  Di'ssi paling  Heat 

WITH  the  latest  designs  in  electrical  machines  of 
high  speed  and  high  current  ratings  the  dissipa- 
tion of  heat  losses  on  the  commutator  is  an  important 
item.  A  large  number  of  small  brushes  have  a  much 
greater  radiating  area  than  a  small  number  of  larje 
brushes,  and  in  addition  to  this  a  small  brush  has  less 
inertia   than    a   large   one;    hence   the   small    brush    is 


more  capable  of  maintaining  contact  with  commutator 
surface. 

Pigtails  are  a  very  good  path  for  the  dissipation  of 
heat,  and  brushes  should  be  equipped  with  more  than 
one  pigtail  when  all  possible  heat  dissipation  is  re- 
quired. Under  these  conditions  the  omission  of  any 
type  of  pigtail  insulation  is  advisable.  Another  item 
often  overlooked  but  relatively  important  is  to  be  sure 
that  the  terminal  on  the  pigtail  has  sufficient  conduct- 
ing area  both  on  its  shank  and  its  contact  with  the 
conductor  to  which  it  is  fastened. 

These  remarks  were  made  at  a  recent  meeting  of  the 
Iron  and  Steel  Electrical  Engineers. 


Neat  Starter  Brackets  of  Strap 
Iron  or  Pipe 

STARTING  compensators  mounted  on  iron  brackets 
are  far  better  lookirtg  than  those  on  wooden  blocks 
and  there  is  more  room  to  work  behind  them.  To  hold 
a  starter  of  ordinary  size,  say  up  to  50  hp.,  brackets 
should  be  made  of  flat  iron  bar  i  in.  thick,  li  in.  to  2 
in.  wide,  and  in  one  full  length  with  both  ends  bent 


BRACKETS  FOR  HOLDING  AUTO-STARTERS 

At  left,  bracket  for  starters  up  to  50  hp.  in  size,  using  J-in.  x 
IJ-in.  strap  iron.  At  right,  bracket  of  IJ-in.  pipe  for  larger 
starters. 

for  about  2  in.  offset  from  the  wall.  The  upper  and 
lower  ends  should  be  fastened  to  the  wall  by  lag  screws 
at  least  J  in.  in  diameter  and  4  in.  long,  fitted  into 
expansion  shields.  If  the  shields  fit  the  hole  drilled 
for  them  rather  loosely,  wedge  them  in  with  enough 
nails  to  make  the  lag  screws  fit  tightly.  One  good 
feature  of  this  type  of  bracket  is  that  if  all  brackets 
are  drilled  alike  any  starter  is  easily  replaced  by 
another  in  an  emergency,  using  the  same  bolts  and 
holes.  A  standard  plan  can  be  drawn  up  and  brackets 
made  and   kept   on   hand    for  any  motor  job. 

For  quite  heavy  starters  stands  should  be  built  up 
from  the  floor  and  braced  out  from  the  wall.  Such 
stands  should  be  made  of  at  least  li-in.  pipe  screwed 
into  floor  flanges.  H.  S.  RICH. 

East  Berlin,  Conn. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
-xjf  Electric  Light,  Power  and  Heat 


Helping  to  Locate  Street  Lamps  to 
Popular  Satisfaction 

TO  FACILITATE  expression  of  opinion  by  the  public 
as  to  the  proper  location  of  new  street  lamps  the 
Greenfield  (Mass.)  Electric  Light  &  Power  Company- 
marks  on  the  curbing  in  yellow  paint  tentative  sites  of 
lamps,  and  on  public  ways  whei-e  no  sidewalk  exists 
yellow  stakes  are  put  in  place.  By  this  means  the  com- 
pany's representative  is  able  to  ascertain  the  consensus 
of  opinion  in  the  neighborhood  affected  and  new  lights 
are  installed  so  as  to  satisfy  the  majority. 


What  Constitutes  a  Desirable 
Power  Customer 

HOW  a  user  of  central-station  power  may  become  an 
undesirable  customer  when  the  cost  of  serving  him 
becomes  excessive  was  discussed  by  E.  C.  Stone  of  the 
Duquesne  Light  Company  at  the  recent  meeting  of  the 
Pennsylvania  Electric  Association  in  Pittsburgh.  If  a 
technical  analysis  be  made  of  the  cost  of  furnishing 


are  special  and  special  switching  equipment  may  also  be 
required.  If  the  consumer  can  use  the  primary  or  trans- 
mission voltage,  the  cost  of  an  installation  of  step-down 
transformers  is  saved. 

In  the  basic  form  there  is  a  steady  flow  of  energy  as  in- 
dicated by  constant  voltage,  current  and  power  factor  in 
the  circuit.  In  general,  however,  the  equipment  which 
utilizes  electric  power  takes  a  more  or  less  unsteady  flow 
of  energy,  causing  fluctuations  of  load  on  the  lines  and 
power  plant.  The  tendency  of  such  fluctuation  is  toward 
causing  trouble  in  two  ways: 

(a)  On  the  installation  causing  the  fluctuation,  by  pulling 
the  voltage  down  so  low  that  the  service  becomes  unsatis- 
factory, leading  to  failure  of  motors  to  start  and  other 
inconveniences. 

(b)  On  other  connected  installations,  by  causing  such 
voltage  or  frequency  disturbances  as  will  render  the  service 
unsatisfactory  to  users  in  general. 

In  one  ease  which  came  to  the  writer's  attention  a  certain 
hydro-electric  plant  was  serving  a  number  of  textile  mills 
very  satisfactorily.  The  textile  mill  load  being  steady,  the 
frequency  and  voltage  of  the  power  system  were  also  steady, 
giving  almost  ideal  conditions  for  the  operation  of  the 
textile  machinery.  Later  on,  however,  the  same  system  took 
on  a  heavy  steel  mill  installation  involving  rolling  mill 
motors  of  high  capacity.  The  swinging  loads  on  these 
motors  were  so  heavy  and  their  magnitude  compared  to  the 


service  under  various  conditions,  a  base  form  will  be 

found,   said   Mr.   Stone,    in   which   form   power  can   be      capacity  of  the  power  system  was  so  great  that  the  speed 

delivered  at  a  minimum  cost,  and  any  variations  from      regulation  was  immediately  broken  and  the  service  to  the 


this  form  wi'.l  involve  an  increase  in  cost.  In  the  fol- 
lowing table  he  presented  the  base  form  indicating  the 
principal  variations: 


Variatiotis 
Direct  current. 
Frequencies      other      than      tliat 

generated.. 
Other  than  three  phases. 

Other  than  primary  voltage. 

Unsteady     with     more     or     less 

rapid   fluctuations. 
Unbalanced. 

Leading    or    lagging    power    fac- 
tors   less    than    unity. 
Close  regulation. 

requiring 


Base  Form  of  Power 
Alternating  current. 
Generated   frequency. 

Three-phase. 

Primary  voltage. 

Steady. 

Balanced. 

Unity  power  factor. 

Ordinary    regulation. 

Delivery     to     point    on     existing  Delivery       to      point 

transmission     or     distribution  line  extension. 

system. 

Higli     diversity     factor — use     of  Low    diversity    factor — seasonal 

power     thi'oughout     the     year  use     of    power    and     low-load 

and   high  load  factor.  factor. 

Ordinary    continuity    of    service.  High    continuity    of   service. 

Explaining  the  base  form  and  variations,  Mr.  Stone 
continued: 

Electric  power  in  the  base  form  described  above  can  be 
supplied  at  a  minimum  cost.  Variation  from  this  form 
involves  an  increase  in  cost,  the  magnitude  of  which  depends 
upon  the  nature  and  degree  of  the  variations. 

To  furnish  direct  current  or  alternating  current  of  fre- 
quency other  than  the  system  standard  ordinarily  requires 
the  installation  of  rotating  machinery.  The  investment, 
operating  losses  and  operating  attention  on  this  machinery 
add  a  distinct  element  of  cost  to  such  service.  In  the  rate 
schedule  of  one  company  30  per  cent  is  added  to  the  energy 
charge  to  cover  the  cost  of  conversion  to  direct  current. 
Transformation  from  standard  three-phase  to  other  poly- 
phase systems  is  simpler  and  less  costly,  but  it  neverthe- 
less involves  some  additional  cost,  since  such  transformers 
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textile  mills  rendered  very  unsatisfactory. 

Fluctuating  loads  are  so  numerous  and  produced  by  so 
many  types  of  equipment  that  no  attempt  can  be  made  to 
catalog  them  here.  The  important  point  is  that  to  take 
care  of  them  involves  an  additional  cost  of  service  in  every 
case  where  the  fluctuations  are  equal  to  any  considerable 
percentage  of  the  system  capacity. 

Balanced  load,  by  which  is  meant  load  that  is  equal  on 
all  phases  of  the  primary  polyphase  system,  is  a  charac- 
teristic of  the  base  form  of  power.  The  most  common  form 
of  unbalanced  load  on  a  three-phase  system  is  single-phase 
load,  such  as  lighting  units,  small  furnaces,  etc.  If  the 
load  on  a  three-phase  system  is  balanced,  the  capacity  of 
the  system  is  at  its  highest.  Any  unbalancing  of  the  phases 
increases  the  operating  losses  and  heating. 

Effect  of  Unbalanced  Load 

Unbalanced  load  on  a  polyphase  system  therefore  requires 
additional '  investment  in  substations,  lines  and  generating 
plant  to  take  care  of  the  greater  heating  and  may  require 
improvement  in  voltage  regulation.  There  is,  therefore,  a 
perfectly  real  increase  in  cost  in  supplying  single-phase  or 
other  unbalanced  loads. 

That  the  capacity  of  the  system  is  maximum  when  the 
power  factor  of  the  load  is  unity  is  so  thoroughly  under- 
stood as  not  to  require  discussion  at  the  present  time.  It 
is  only  necessary  to  mention  the  fact  that  power  factors 
of  less  than  unity  involve  an  additional  cost  in  generators, 
lines  and  transformers  or  in  corrective  equipment  such  as 
static  and  synchronous  condensers.  Low  power  factors  may 
be  largely  prevented,  however,  by  proper  design  of  power 
installation  and  use  of  the  most  suitable  motors. 

In  discussing  this  general  subject,  the  necessity  of  good 
voltage  regulation  on  all  central-station  systems  should  be 
emphasized.  The  apparatus  utilizing  electric  power  is  ex- 
tending over  a  constantly  widening  field  and  is  becoming 
more    and    more    exacting    in     its    requirements.       Higher 
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voltagre,  voltage-regulating  equipment  and  power-factor-rais- 
inp  equipment  arc  the  best  methods  of  obtaining  better  regu- 
lation. In  general,  the  addition  of  copper  to  the  circuit  is 
the  most  costly  method. 

These  things  being  the  case,  the  normal  regulation  of  the 
system  will  be  such  as  properly  to  take  care  of  normal  serv- 
ice. Where  excessively  close  regulation  is  required  addi- 
tional equipment  must  be  installed  as  indicated  above,  and 
such  additional  equipment  will  involve  an  additional  cost. 

It  sometimes  happens  that  a  consumer  who  has  at  one 
time  been  taken  on  a  .system  in  an  irregular  manner  be- 
cause power  was  available  later  becomes  an  excessive-cost 
consumer  because  of  changes  in  the  system.  For  example, 
a  number  of  cases  have  come  to  the  writer's  attention  where 
power  consumers  were  taken  on  to  a  500-volt  i-ailway  system 
which  afterward  became  overloaded  and  thus  made  it  im- 
practicable to  take  care  of  other  than  railway  power.  This 
is  a  situation  which  should  be  carefully  watched,  and  the 
central-station  company  should  not  obligate  itself  to  furnish 
power  under  these  conditions  except  with  suitable  limita- 
tions. The  central-station  system  aims  to  furnish  a  supply 
of  power  which  is  sufficiently  continuous  to  take  care  satis- 
factorily of  the  needs  of  its  average  consumers  and  which  is 
as  near  being  absolutely  continuous  as  such  average  con- 
sumers are  willing  to  pay  for.  To  render  service  which  is 
subject  to  less  interruption  than  this  requirement  indicates 
involves  an  additional  cost  such  as  the  installation  of  special 
emergency  lines  and  substation  equipment  or  even  storage 
batteries  in  certain  cases.  For  many  u.sers  this  excess  cost  is 
not  varranted.  Special  provisions  for  continuous  service 
required  by  users  having  special  conditions  should  be  paid 
for  by  tho.se  users. 

The  object  of  the  foregoing  discussion  has  been  to  show 
that  electrical  energy  in  some  standard  form  can  be  sup- 
plied at  a  minimum  cost,  and  that  when  variations  from 
such  standard  form  are  required  additional  costs  are  de- 
veloped. Standard  central-station  power  service  is  analo- 
gous to  the  standard  product  of  a  factory.  The  cost  of  the 
standard  product  is  much  lower,  but  the  special  product 
can  be  furnished  if  the  user  is  willing  to  pay  the  price.  If, 
then,  the  rate  schedule  is  based  on  supplying  the  standard 
form  of  energy,  the  most  desirable  consumer  is  the  one  who 
takes  his  energy  in  that  form  nearest  the  standard  and 
the  most  undesirable  consumer  is  the  one  who  requires 
energy  farthest  from  the  standard  form  and  who,  there- 
fore, involves  an  unduly  high  cost  to  serve  without  yielding 
a  corresponding  increase  in  revenue. 

Excessive  Cost  of  Special  Service 

At  the  present  time  the  excess  costs  of  some  types  of 
special  service  have  been  provided  for  in  a  moi'e  or  less 
haphazard  way  in  the  various  rate  schedules  of  the  power 
companies,  but  no  comprehensive  plan  has  been  developed 
for  systematically  taking  care  of  the  entire  situation.  The 
result  is  that  in  many  cases  no  incentive  is  offei'ed  to  use 
power  in  the  standard  form  and  many  petty  disputes  arise 
due  to  restrictions  of  various  kinds  which  may  be  placed 
about  the  customer. 

The  points  to  "put  across"  to  the  consumer  are  that  the 
supply  of  power  in  special  forms  such  as  those' enumerated 
actually  costs  more  to  furnish  than  standard  power,  that 
it  is  not  fair  to  make  those  who  use  power  in  standard 
form  bear  a  share  of  this  excess  cost  of  special  power, 
that  power  in  special  forms  can  be  furnished  if  necessary, 
provided  the  excess  cost  is  met  by  the  user,  but  in  many 
cases  it  is  inherently  more  economical  for  the  u.ser  to  modify 
his  installation  so  as  to  take  power  in  the  standard  form 
than  for  the  central-station  company  to  furnish  it  in  a 
special  form. 

It  seems  desirable,  therefore,  to  develop  a  rate  schedule 
which  will  take  care  of  the  various  special  forms  in  whicii 
electric  power  must  occasionally  be  supplied  and  which  will 
provide  a  rate  for  these  various  forms  commensurate  with 
the  cost  of  serving  them. 

Such  a  schedule  should  be  founded  upon  a  base  rate  cov- 
ering power  furnished  in  the  standard  form.  To  this  base 
rate  for  standard  power  a  series  of  corrective  factors  w^uld 
be  applied  for  the  various  special   forms  of  power  as  out- 


lined above.  The  corrective  factors  would  be  so  designed 
that  they  would  increase  the  base  rate  by  a  sufficient  amount 
to  take  care  of  all  additional  operating  costs  and  to  earn 
the  normal  return  on  the  additional  investment  involved  in 
the  special  service.  Such  a  schedule  would  put  the  rate 
for  the  various  forms  of  service  on  a  standardized  basis, 
on  which  the  consumer  could  operate  as  he  desired  if  he 
was  willing  to  pay  the  price.  From  the  technical  stand- 
point there  would  then  be  no  undesirable  customers,  since 
each  would  pay  adequately  for  the  service  rendered  him 
and  a  definite  incentive  in  a  lower  rate  would  be  provided 
for  all  users  to  make  their  service  conform  as  closely  as 
possible  to  the  standard.  If  the  rate  were  properly  de- 
signed, the  result  would  be  such  a  combination  of  equip- 
ment in  customers'  installations  and  on  the  central-station 
system  as  would  supply  the  service  required  at  the  lowest 
possible  cost. 

This  lower  power  cost  would  lead,  in  turn,  to  additional 
use  of  power  and  open  up  new  fields  for  its  utilization, 
thereby  furthering  the  prosperity  and  development  of  the 
community  and  at  the  same  time  increasing  the  business 
of  the  central-station  company. 


New  York  Company's  Advertisements 
Stimulate  House-Wiring  Business 

TO  STIMULATE  house-wiring  business  and  at  the 
same  time  emphasize  the  desirability  of  installing 
an  adequate  number  of  convenience  outlets  the  United 
Electric  Light  &  Power  Company  of  New  York  is  run- 
ning a  series  of  twenty-five  advertisements  in  the  daily 


When  you  wire  for  electricity 

remember  that  you'll 
soon  be  converted  to 
table  cookery .  Providea 
floor  receptacle  for  elec- 
tric cooking  appliances 
and  reserve  your  light- 
ings fixtures   for   light. 


Ch<  Unitad  Electric 
Light  •-•Power  Co. 


TYPICAL  ADVERTISEMENTS  OF  THE  UNITED  ELECTRIC  LIGHT 
&   POWER   company's    HOUSE-WIRING   SERIES 

morning  newspapers.  Two  advertisements  which  are 
representative  of  the  series  are  shown  here. 

Commenting  on  their  purpose  Ralph  NeumuUer,  ad- 
vertising manager  of  the  company,  said : 

"Apart  from  the  direct  benefits  to  the  local  electrical 
contractors  and  ourselves,  we  hope  that  the  influence  of 
the  campaign  will  be  more  far  reaching  and  create  a 
greater  demand  upon  the  industry  generally  for  wire, 
sockets,  fixtures,  appliances  and  other  materials. 

"As  a  follow-up  and  tie-in  with  the  newspaper  copy 
we  are  sending  individual  copies  of  some  of  the  adver- 
tisements to  our  house-wiring  prospect  lists.  This  has 
already  proved  of  considerable  benefit  and  is  expected 
to  result  in  a  considerable  house-wiring  business 
throughout  our  territory." 
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Digest  of  Electrical  Literature 

Including  Brief  Abstracts  of  and  References  to 
Important  Articles  Appearing  in  the  Scientific  and  Engineering  Press 

of  the  Worid 


Generators,  Motors  and  Transformers 

Comparative  Study  of  Vector  Diagrams  for  Polypliase 
Asy7ichronous  Motors. — J.  MONNIER. — Many  tests  on 
the  above  subject  proved  that  the  well-known  and 
much-used  Heyland  circle  diagram  is  not  quite  accu- 
rate. A  similar  method  arrived  at  by  Grob  comes  some- 
what nearer  to  actual  test  results.  A  corrected 
diagrammatic  vector  method,  called  a  polar-diagram, 
has  been  devised  which  gives  results  that  check 
tests  very  satisfactorily.  This  new  diagram  is  really 
the  well-known  Kapp  transformer  diagram,  with  some 
changes  to  make  it  applicable  for  motors. — Remr 
Generale  de  VEIectricite,  April  2,  1921. 

Three-Phase  Induction  Moto^-  Dri><e  for  Mine  Hoists. 
— P.  EsCANDE. — Mines  in  northern  France  which  were 
partly  destroyed  during  the  war  are  being  recon- 
structed now  on  a  large  scale.  Virtually  all  of  these 
hoists  were  steam-driven,  but  they  are  now  rebuilt  for 
electric  drive.  The  question  of  the  proper  system  was 
carefully  analyzed,  and  it  was  found  that  for  medium 
hauls  the  wound-rotor,  three-phase  induction  motor  was 
best  suited.  The  different  variations  of  the  Ward 
Leonard  system  might  .seem  to  be  more  advantageous, 
but  with  the  development  of  a  special  control  system 
all  the  disadvantages  of  the  induction-motor  system 
are  claimed  to  have  been  successfully  overcome.  The 
article  describes  in  detail  the  control  apparatus  built 
for  twenty  430-hp.,  three-phase  induction-mo1or  hoists. 
A  centrifugal  regulator  prevents  a  runaway  speed  of 
the  motor.  For  rope  inspection  as  slow  a  speed  as  5 
in.  (13  cm.)  per  second  may  be  safely  maintained  by 
cutting  additional  resistance  into  the  rotor.  Regenera- 
tive braking  may  be  used  with  greater  than  synchronous 
speed.  Final  setting  and  em.ergency  braking  is  oper- 
ated electro-pneumatically. — Revue  Generale  de  VEIec- 
tricite, March  19,  1921. 

Lamps  and  Lighting 

Henri  Pieron  on  the  Physiological  Principles  Under- 
lying the  Study  of  Light. — LEONARD  T.  Troland. — A 
di.scussion  of  an  article  by  Henri  Pieron  in  which  he  is 
said  to  offer  a  very  conclusive  and  well-ordered  sum- 
mary of  modern  determinations  of  the  relations  between 
visual  sensation  and  conditions  of  retinal  stimulation. 
— Transactions  of  Uhnninating  Enginf-^ring  Society, 
April  -SO,  1921. 

Generation,  Transmission  and  Distribution 

Graphic  Method  for  the  Calculation  of  High-Voltage 
Lines. — W.  KocH  and  W.  Maurer. — The  authors  have 
developed  a  very  simple  and,  up  to  about  200  miles 
(320  km.),  surprisingly  accurate  graphic  method  for 
the  determination  of  the  voltage  drop,  efficiency  and 
power  factor  of  high-voltage  lines.  The  principle  of 
the  method  is  the  substitution  of  an  imaginary  line, 
with  its  capacity  concentrated  in  the  middle  and  half 
of  its  resistance  and  half  of  its  inductance  concentrated 
in  each  half  of  the  line.  A  number  of  concrete  examples 
are  ca'culated  with  the  aid  of  a   great   many   graphs, 


and  the  same  examples  are  also  calculated  math- 
ematically to  show  up  to  which  line  length  the  two 
methods  give  the  same  results.  Up  to  200  miles  the 
results  are  identical;  up  to  about  -500  miles  (800  km.) 
the  deviations  from  the  exact  values  are  negligible. — 
Elektrotechnische  Zeitschrift.   April   14.   1921. 

The  Economy  of  Impregnating  Wooden  Poles. — F. 
Moll. — Of  the  four  million  wooden  poles  used  annu- 
ally in  America,  90  per  cent  are  white  cedar  and  chest- 
nut, which  have,  untreated,  a  useful  life  of  about  twelve 
years.  In  Germany  and  in  most  of  Europe  spruce  and 
pine  poles  are  used  almost  exclusively,  with  an  un- 
treated useful  life  of  only  five  years.  Impregnation 
is  therefore  of  utmost  importance.  The  author  has 
investigated  its  economy  and  come  to  the  following 
conclusions:  (1)  The  increase  of  preserving  chemicals 
improves  the  over-all  economy  but  slightly,  but  their 
decrease  causes  rapid  deterioration;  (2)  the  yearly 
maintenance  cost  may  be  reduced  to  one-third  by  proper 
impregnation;  (3)  preserving  chemicals  recommended 
are:      (a)    60    kg.    of    tar    oil    per   cubic    meter   wood, 

(b)  8  kg.  to  4  kg.  of  a  mixture  of  fluor-natrium  and 
phenol  per  cubic  meter  wood,  applied  under  pressure, 

(c)  impregnation  with  0.66  per  cent  corrosive  mercury 
(Kyan  process),  (d)  impregnation  with  0.66  per  cent 
corrosive  mercury  and  1  per  cent  fluor-natrium  (im- 
proved Kyan  process). — Elektrische  Kraftbetriehe  und 
Bahnen,  March  24,  1921. 

Unusual  Boiler-Tube  Corrosion  by  Carbon  Dio.vide. 
— Barzillai  G.  Worth. — A  steam  boiler  corroded 
rapidly  and  resisted  all  attempts  to  protect  it  electro- 
lytically.  Finally  the  trouble  was  traced  to  soluble 
iron  bicarbonate  in  the  water  used,  which  gave  off 
large  quantities  of  carbonic-acid  gas  when  heated  in 
the  boiler.  The  water  was  then  treated  by  being 
kept  at  the  boiling  point  eight  hours  in  a  preheater, 
where  the  carbonic-acid  gas  was  liberated  and  a  sludge 
of  ferric  hydroxide  precipitated.  The  trouble  then 
ceased. — From  paper  presented  before  American  Elec- 
trochemical Society,  April  21.   1921. 

Installations,  Systems  and  Appliances 

Electrically  Heated  Steam  Boilers. — Revel  System. 
— Steam  is  generated  by  passing  the  current  through 
the  water,  using  two,  three  or  more  axially  arranged 
electrodes.  The  steam  pressure  is  maintained  constant 
automatically  by  raising  or  lowering  the  water  level, 
thus  immersing  the  electrodes  more  or  less.  To  avoid 
electrolytic  action  alternating  current  is  used.  The 
steam  generator  discharges  its  steam  into  a  steam 
accumulator.  Tests  on  a  boiler  of  0.18  cu.m.  water 
content  consuming  200  kw.  gave  1.256  kg.  of  steam  per 
kilowatt-hour  at  a  feed-water  temperature  of  10  deg. 
C.  The  evaporation  efficiency  was  determined  to  95.3 
per  cent,  the  thermal  efficiency  to  95.7  per  cent.  An 
average  pressure  of  6.42  atmospheres  was  maintained. 
The  boilers  can  be  used  on  voltages  of  200  to  3,600. — 
L'Industrie  Electrique,  Airil  10,  1921. 
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Magnetos  for  Ignition  Purposes  in  Intiimal-Combus- 
tion  Engines. — E.  A.  Watson. — The  design  of  magnetos 
for  ignition  purposes  is  discussed  and  the  trend  of 
development  indicated. — London  Electrician,  April  22, 
1921. 

Electrophysics  and  Magnetism 

Piezn-Electric  and  Allied  Phenomena  in  Rochelle 
Salt. — J.  Valasek. — Some  recent  work  on  the  piezo- 
electric and  allied  properties  of  Rochelle  salt  is  described 
which  has  brought  to  light  a  number  of  peculiarities  in 
the  electrical  reactions  of  this  substance  to  applied 
forces  and  electric  fields. — Physical  Review,  April,  1921. 

Damped  Electric  Oscillations. — R.  B.  Abbott. — A 
summary  of  previous  work  on  logarithmic  and  linear 
damping  in  electric  circuits  is  given.  The  mathematical 
treatment  of  four  types  of  oscillations  is  then  carried 
out,  namely,  (1)  simple  harmonic,  (2)  logarithmically 
damped,  (3)  linearly  damped,  (4)  combined  logarith- 
mically and  linearly  damped. — Physical  Review,  April, 
1921. 

Conductivity  of  Insulating  Materials  Near  the  Break- 
down Voltage. — J.  E.  Shrader. — Insulating  materials 
were  found  whose  conductivity  (1)  obeys  Ohm's  law 
throughout,  (2)  obeys  Ohm's  law  up  to  near  breakdown 
and  then  increases  at  an  accelerated  rate,  and  (3) 
increases  over  the  whole  range  of  voltage  at  an  accel- 
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erated  rate  to  breakdown.  In  general,  materials  in  class 
3  have  the  greatest  dielectric  strength  and  those  in 
class  1  the  least.  Results  are  given  for  untreated 
cement  paper,  paraffined  fish  paper  and  black  treated 
cloth,  which  were  selected  as  representative,  respec- 
tively, of  the  three  classes. — Physical  Review,  April, 
1921. 

The  Electrical  Properties  of  Glass. — J.  R.  Clarke. — 
A  discussion  of  the  insulation  resistance,  the  dielectric 
constant  or  specific  inductive  capacity  and  the  dielectric 
strength  of  glass.  The  qualities  which  should  be  char- 
acteristic of  glass  for  various  special  purposes  are  out- 
lined in  the  article. — Beama  (British  Electrical  and 
Allied  Manufacturers'  Association)  March,  1921. 

Electrochemistry  and  Batteries 

Recent  Progress  in  Higli^Frequency  Indiwtive  Heat- 
ing.— E.  F.  NORTHRUP. — A  description  of  the  present 
status  of  high-frequency  oscillating-current  furnaces 
for  experimental,  laboratory  and  commercial  work.  Also 
of  the  high-frequency  converter  sets  made  for  use  with 
them.  Furnaces  of  seven  types  are  described  in  detail 
and  the  actual  performances  given,  showing  them  to  run 


at  30  to  40  per  cent  of  electrothermal  efficiency.  The 
largest  furnace  described  takes  60  kw.  and  can  melt  600 
lb.  (275  kg.)  of  silver. — From  paper  presented  before 
American  Electrochemical  Society,  April  21,  1921. 

Symposium  on  Corrosion  of  Meials  and  Alloys. — The 
various  corrosion  studies  discussed  are  (1)  corrosion 
of  metal  roofing — atmospheric  corrosion,  (2)  cori'osion 
of  pipes,  rods  and  wires  embedded  in  moist  soil,  (3) 
corrosion  of  boiler  tubes  and  hot-water  pipes,  (4)  cor- 
rosion of  metals  submerged  in  sea  water  or  acid  liquors, 
and  (5)  corrosion  of  metallic  anodes.  The  corrosion 
of  buried  lead  cables  is  also  discussed. — Chemical  and 
Metallurgical  Engineering,  May  11,  1921. 

Units,  Measurements  and  Instruments 

High-Voltage  Fuse  with  Current-Limiting  Resistance 
for  the  Protection  of  Instrument  Transformers. — F. 
Patzelt. — In  plants  of  high  capacity  ordinary  fuses 
fail  to  protect  safely  instrument  transformers,  owing 
to  the  large  surge  of  current  into  the  faulty  apparatus. 
For  voltages  up  to  50  kv.  it  has  been  found  that  a  fine- 
wire  fuse  will  open  safely  if  the  energy  is  limited  to 
about  1,500  kva.  Siemens-Schuckert  build  such  fuses, 
therefore,  using  a  fine  wire  embedded  in  a  fireproof 
powder  and  inclosed  in  a  glass  tube.  It  is  in  series 
with  a  current-limiting  resistance  consisting  of  a  wire 
spiral,  wound  upon  a  porcelain  cylinder  and  protected 
by  a  coat  of  enamel.  Such  fuses  have  been  in  success- 
ful operation  for  years  in  several  large  power  plants. — 
Elektrotechnische  Zeitschrift,  April  7,  1921. 

Telegraphy,  Telephony  and  Signals 

Wireless  Rapid  Telegraphy. — J.  Brun. — To  utilize  to 
better  capacity  wireless  stations,  especially  those  in 
the  tropics,  where  there  are  numerous  disturbances 
during  the  day,  the  author  recommends  the  use  of  auto- 
matic sending  and  receiving.  The  messages  are  first 
transcribed  in  perforations  on  a  paper  strip  and  are 
sent  out  at  a  speed  of  about  200  words  per  minute, 
which  is  ten  times  faster  than  by  the  ordinary  key 
transmission.  The  reception  is  made  by  a  photographic 
registering  instrument,  similar  to  an  oscillograph,  which 
develops,  fixes,  washes  and  dries  the  message  within 
five  minutes.  Other  apparatus  suitable  for  rapid  trans- 
mission are  the  Wheatstone,  Creed  and  Baudot  systems. 
With  certain  modifications  all  these  may  be  operated 
by  radio.  The  article  gives  a  detailed  description  of 
the  different  methods  and  necessary  modifications,  in- 
cluding the  construction  of  the  perforating  machines. 
—Radio-Electricite,  March,  1921. 

Small  Ear  Telephone. — L.  Weber. — Primarily  for  the 
use  of  people  who  are  hard  of  hearing,  a  radically  new 
telephone  construction  has  been  put  on  the  market 
by  Siemens  &  Halske.  The  customary  standard  re- 
ceiver, which  is  held  to  the  ear  by  a  steel  strap,  not 
only  causes  painful  pressure  upon  the  head  but  attracts 
unnecessary  attention  to  the  impediment  of  the  bearer. 
This  new  telephone  might  be  called  rightly  the  smallest 
ever  built.  It  measures  only  about  an  inch  in  length, 
and  its  open  end  is  to  be  inserted  into  the  ear,  being 
held  there  by  proper  shaping  of  the  end  piece.  Being 
of  such  small  dimensions,  it  was  not  possible  to  use  an 
iron  membrane  for  the  sound  generator.  A  fine  piece 
of  specially  treated  skin  with  a  tiny  piece  of  iron  fast- 
ened to  its  middle  serves  as  a  membrane.  The  voice 
reproduction  is  claimed  to  be  excellent,  and  it  is  adjust- 
able for  maximum  clearness ;  it  is  called  "Phonophor." — 
Elektrotechnische  Zeitschrift,  March  10,  1921. 
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Appropriations   Committee  Approves 
Items  in  Aid  of  Exports 

OUITE  contrary  to  the  usual  practice,  the  commit- 
tee on  appropriations  of  the  House  of  Representa- 
tives has  acceded  to  the  request  of  the  Secretary  of 
Commerce  and  allowed  the  full  $250,000  requested 
principally  to  assist  the  twelve  chief  export  industries 
of  the  United  States,  including  heavy  machinery  and 
electrical  goods.  In  addition  the  committee  approved 
the  full  amounts  which  Secretary  Hoover  asked  for 
the  Bureau  of  Standards,  as  follows:  Testing  struc- 
tural materials,  $50,000;  industrial  research,  including 
elimination  of  waste,  $100,000;  standardization  of 
equipment,  $100,000. 

Patent  Amendment  Proposed 

IN  THE  interest  of  the  national  defense  and  to  prevent 
unwarranted  advantages  to  foreign  inventors,  Sen- 
ator Stanley  of  Kentucky  has  proposed  an  amendment 
to  the  Revised  Statutes  providing  that  any  patents  is- 
sued to  foreigners  must  be  put  in  operation  and  that 
production  in  reasonable  quantities  must  be  begun  with- 
in the  continental  limits  of  the  United  States  within 
two  years.  Failure  to  comply  with  that  provision 
entitles  the  United  States  to  issue  a  license  which  will 
permit  use  of  the  patent. 


New  England  Division  Convention  Set  for 
New  London  in  Rarly  September 

THE  New  England  Geographic  Division  of  the  Na- 
tional Electric  Light  Association  will  ho'd  its  fall 
convention  at  the  Hotel  Griswold,  Eastern  Point,  New 
London,  Conn.,  from  Sept.  6  to  9.  Business  sessions 
will  begin  on  the  morning  of  Sept.  7. 


New  England  Power  Company  to  Bnild 
Million-Dollar  Hydro-Electric  Plant 

HENRY  I.  HARRIMAN,  president  of  the  New  Eng- 
land Power  Company,  Boston,  has  announced  to 
the  Massachusetts  Department  of  Public  Utilities  that 
it  is  the  company's  intention  to  begin  preliminary  work 
this  year  upon  a  new  hydro-electric  development  in 
the  Deerfield  River  valley  of  southern  Vermont  which 
will  produce  from  24,000,000  kw.-hr.  to  25,000,000 
kw.-hr.  annually.  This  will  be  chiefly  primary  power, 
the  plant  being  built  below  the  Somerset  Reservoir 
near  Searsburg.  Water  will  be  diverted  by  a  dam,  and 
a  21,000-ft.  wooden-stave  pipe  line  will  serve  the  sta- 
tion, where  a  4,500-kw.  installation  operating  under 
245-ft.  head  will  be  made.  Transmission  lines  operated 
at  66,000  volts  will  be  built  from  the  new  plant  to 
the  Vernon  and  No.  5  stations  of  the  company.  Later 
the    company    plans    to    build    a    storage    reservoir    of 


4,000,000,000  cu.ft.  capacity  above  Davis  Bridge,  which 
is  south  of  the  proposed  Searsburg  plant  location,  and 
this  will  add  80,000,000  kw.-hr.  yearly  to  the  system 
generating  capacity.  The  estimated  cost  of  the  Sears- 
burg development  is  $1,137,000,  and  that  of  the  asso- 
ciated transmission  line  and  high-tension  construction 
is  $277,021. 

Ground  Broken  for  Niagara  Hydraulic 
Power  Canal 

WORK  on  the  new  fifteen-million-dollar  power 
project  of  the  Niagara  Falls  Power  Company  at 
Niagara  Falls,  N.  Y.,  was  started  recently  when  Paul 
A.  Schoellkopf,  president  of  the  company,  turned  the 
first  spade  of  earth  for  the  hydraulic  power  canal. 
Among  those  who  witnessed  the  ceremony  were  Lieut. - 
Col.  Wi'liam  Kelley,  engineer  of  the  Federal  Power 
Commission,  and  Col.  James  G.  Warren,  engineer  in 
charge  of  the  Great  Lakes  division.  Building  of  the 
tunnel  is  only  part  of  th€  project.  When  the  improve- 
ments are  complete  the  Niagara  Falls  Power  Company 
will  generate  450,000  electrical  horsepower  under  one 
roof. 

California  Electrical  Rates  Reduced 
by  Another  4  per  Cent 

DECISIONS  in  the  surcharge  cases  of  the  Pacific 
Gas  &  Electric  Company  and  the  Great  Western 
Power  Company  announced  by  the  California  Railroad 
Commission  on  May  27  make  a  further  reduction  of 
4  per  cent  in  the  electric  rates  of  both  companies  in 
addition  to  the  5  per  cent  reduction  already  provided  in 
the  temporary  order  of  April  10.  This  total  reduction 
cf  9  per  cent  leaves  in  effect  only  6  per  cent  of  the 
original  15  per  cent  surcharge.  The  decision  is  retro- 
active to  April  10,  the  date  when  the  original  surcharge 
expired  and  the  temporary  reduction  to  10  per  cent  was 
made.  That  10  per  cent  was  then  ordered  impounded 
and  4  per  cent  of  it  v/ill  now  be  returned  to  consumers. 
The  decision,  written  by  Commissioner  Chester  H. 
Rowell,  points  out  that  the  electric  rates  now  provided 
are  only  22  per  cent  in  excess  of  those  in  the  same  ter- 
ritory in  1916,  though  oil  prices  have  in  the  meantime 
risen  150  per  cent  and  the  costs  of  other  commodities 
used  in  the  operations  of  the  companies  are  in  general 
50  per  cent  above  pre-war  prices.  Commissioner  Rowell 
points  out  that  these  companies  were  held  down  strictly 
to  the  fair  return  basis  even  during  the  period  when 
other  industries  were  generally  making  greatly  in- 
creased profits,  and  they  should  therefore  not  be  pressed 
below  that  level  at  this  time.  A  careful  analysis  of  the 
estimated  revenues  and  expenses  of  the  companies 
shows  that  a  complete  removal  of  the  surcharge  would 
deprive  the  companies  of  a  fair  return,  but  that  with 
efficient  management  they  can  make  such  a  return  with 
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a  6  per  cent  surtax.  Proceedings  are  now  pending 
for  a  complete  valuation  of  the  properties  and  business 
of  both  companies  and  a  determination  of  more  perma- 
nent rates  based  on  that  valuation.  The  old  rate  plus 
the  reduced  surcharge  will  apply  until  the  determination 
of  the  main  cases. 

The  Pacific  Gas  &  Electric  Company's  statement  of 
operating  expenses  for  1920  showed  an  actual  net  reve- 
nue of  $9,181,8(50  available  for  return  and  depreciation. 
Had  the  15  per  cent  surcharge  been  retained  during 
1921  the  net  revenue  would  have  been  $10,328,353.  The 
new  order  shows  that  the  commission  estimates  that  the 
basic  rates  of  the  company  plus  the  6  per  cent  surcharge 
will  produce  a  gross  revenue  of  $23,028,000  and  a  net 
of  $9,979,190,  of  which  $1,594,055  is  for  depreciation. 


engineer  and  consulting  engineer  with  the  Indiana  Pub- 
lic Utilities  Commission;  first  vice-president,  A.  N. 
Johnson,  dean  of  engineering  at  IVIaryland  State  College; 
second  vice-president,  A.  S.  Morris,  auditor,  capital 
expenditures,  Chicago  &  Northwestern  Railroad;  direc- 
tors, E.  F.  Ayres,  Webster  L.  Benham,  Garrison  Bab- 
cock,  Morris  Bien,  G.  M.  Butler  and  W.  R.  McKeen. 


Farm  Bureau  Urges  Completion  of 
Muscle  Shoals  Dam 

AN  INVESTIGATION  of  the  whole  Muscle  Shoals 
L.  project  has  been  made  by  a  special  committee  of 
the  American  Farm  Bureau  Federation,  and  its  recom- 
mendation that  the  Wilson  Dam  at  Muscle  Shoals  be 
completed  by  the  government  without  continued  delay 
and  that  the  air-fixation  nitrate  plants  be  placed  under 
the  direction  of  a  governmentally  owned  corporation 
which  may  in  its  discretion  operate  the  plants  or  main- 
tain them  ready  for  operation,  but  with  strict  regula- 
tions relative  to  prices  to  be  obtained  for  commodities 
in  which  the  products  of  these  plants  are  used,  has  been 
approved  unanimously  by  the  executive  committee. 

Representative  Graham,  who  is  against  the  Muscle 
Shoals  project,  has  introduced  a  bill  authorizing  the 
Secretary  of  War  to  lease  the  dam  and  nitrate  plant 
No.  2  for  a  period  not  to  exceed  twenty  years  to  any 
co-operative  agricultural  association  or  corporation.  The 
lease  is  to  include  the  steam  power  plant  and  may  be 
extended  so  as  to  empower  the  les.see  to  complete  the 
dam. 

The  Chief  of  Engineers  has  been  instructed  by  the 
Secretary  of  War  to  ascertain  if  any  power  companies 
would  be  interested  in  entering  into  a  contract  with  the 
government  to  take  over  power  which  would  be  gener- 
ated at  Muscle  Shoals  in  case  the  dam  were  completed. 


Activities  for  Engineers  Indorsed 
by  A.  A.  E. 

MEMBERS  of  the  American  Association  of  Engi- 
neers went  on  record  at  the  annual  meeting  at 
Buffalo,  N.  Y.,  recently,  as  indorsing  the  following 
stands  in  matters  affecting  the  activities  of  engineers : 
Favoring  an  engineer  on  the  International  Boundary 
Commission;  favoring  a  national  board  of  classification 
for  engineering  schools;  against  laws  permitting  cor- 
porations to  practice  as  engineers;  favoring  a  census  of 
highway  traffic;  favoring  a  continuance  of  federal  aid 
to  highways;  favoring  Phipps  bill  increasing  federal 
aid  allotment  in  public  land  states;  favoring  national 
financing  of  reclamation  work;  favoring  sanitary  en- 
gineers on  public  boards  of  health;  favoring  a  minimum 
of  two  weeks'  notice  by  both  parties  in  case  of  separa- 
tions in  employment,  and  providing  for  a  committee  to 
plan  employment  service  and  payment  therefor. 

It  was  directed  that  advance  copies  of  annual  conven- 
tion reports  be  prepared.  The  officers  elected  for  the 
ensuing  year  were:     President,   H.   0.   Garmon,   chief 


Dr.  George  Otis  Smith  Urges  Ample  Coal 
Reserves  for  Utilities 

"/""^LEARLY  the  public  utility  operator  has  every- 
V>  thing  to  gain  and  nothing  to  lose  by  continuing 
to  maintain  his  reserves.  It  is  increasingly  plain  that 
the  condition  of  consumers'  stocks  has  a  very  profound 
bearing  on  the  coal  market.  When  a  man  has  a  large 
stock  he  can  wait  for  favorable  terms.  When  his  stock 
is  small  he  has  to  buy.  If  something  happens  to 
interrupt  the  orderly  flow  of  coal  from  mine  to  place  of 
use  he  has  to  buy  emergency  coal.  Now,  when  stocks 
are  generally  low  a  sudden  interruption  to  supply — a 
blizzard,  a  switchmen's  strike,  a  traffic  jam — finds  many 
consumers  unprepared  and  drives  them  to  enter  the  spot 
market.  That  is  the  time  when  a  well-stocked  coal  bin 
pays  for  itself.  That  plant  is  equipped  to  withstand 
a    siege." 

In  these  words  Dr.  George  Otis  Smith  of  the  United 
States  Geological  Survey,  replying  to  a  request  from 
John  W.  Lieb,  vice-president  of  the  New  York  Edison 
Company  for  an  expression  of  opinion  as  to  whether 
public  utility  companies  should  conclude  contracts  for 
coal  at  present,  expresses  his  views  on  the  importance 
of  such  companies  keeping  their  bins  stocked.  To  Mr. 
Lieb's  question  as  it  stands  Dr.  Smith  does  not  return 
a  categorical  answer,  but  as  bearing  directly  on  the 
subject  he  gives  statistical  data  from  the  Geological 
Survey's  weekly  coal  report  concerning  the  stocks  of 
coal  carried  by  electrical  utility  plants  on  April  1. 
These  data  show  that  the  public  utilities  were  then  in 
probably  the  strongest  position  of  all  coal  consumers. 

Expressing  the  view  that  a  coal  stock  above  ground 
of  from  30,000,000  tons  to  40,000,000  tons  constitutes 
the  "critical  level"  above  which  there  is  a  buyers'  and 
below  which  there  is  a  sellers'  market,  Dr.  Smith  pro- 
ceeds : 

"Now,  what  is  the  present  level  of  stocks?  The  Geo- 
logical Survey's  inventory  showed  that  on  Jan.  1,  1921, 
it  was  not  more  than  48,000,000  tons  and  not  less 
than  42,000,000  tons— say  about  45,000,000  tons.  By 
April  1  stocks  had  dropped  to  somewhere  near  37,000,- 
000  tons,  and  since  then  they  have  doubtless  decreased 
further.  In  other  words,  while  we  can  tell  from  the  tone 
of  the  market  that  the  critical  level  has  not  yet  been 
touched,  it  is  plain  that  stocks  are  fast  approaching 
it,  and  that  it  would  be  unwise  from  the  consumers' 
point  of  view  to  let  them  sink  much  lower." 

Danger  of  a  congestion  of  coal  transportation  under 
heavy  peak  loads  occasioned  by  a  revival  of  business  is 
not  a  thing  of  the  past  and  forms  another  argument 
for  abundant  storage.  "With  adequate  stocks,"  Dr. 
Smith  concludes,  "the  public  utility  is  and  will  be  in  a 
strong  position  to  buy,  whatever  the  level  of  costs  and 
whatever  the  market  position  of  other  consumers.  The 
public  utility  cannot  shut  down,  and  the  public  must  pay 
for  the  coal  the  public  utility  buys;  hence  from  the 
public  standpoint  the  double  function  of  large  stocks — 
to  keep  up  service  and  to  keep  down  prices." 
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Mechanical  Engineers  Discuss  Middle 
West  Power  Development 

ENGINEERS  can  accomplish  more  by  concentrating 
on  the  power  problem  in  their  own  locality  than  by 
devoting  time  to  the  general  problem  of  super-power 
projects.  This  was  the  opinion  expressed  by  Samuel 
Insull  as  chairman  of  the  power  session  at  the  conven- 
tion of  the  American  Society  of  Mechanical  Engineers 
in  Chicago  on  Thursday,  May  26.  Much  of  the  criti- 
cism and  hostility  to  the  development  of  huge  power 
systems  has  been  due,  the  speaker  held,  to  the  lack  of 
understanding  of  the  fundamental  economic  foundation 
on  which  electric  power  generation  and  distribution 
is  built  and  to  the  feeling  that  such  systems  are  only 
another  type  of  big  business  combinations.  The  preju- 
dices of  the  mechanical  engineer,  due  to  pride  in  his 
own  work  of  plant  construction  and  in  some  measure 
to  pure  personal  interest,  were  said  by  Mr.  Insull  to 
be  hindrances  that  have  retarded  development  of  larger 
systems.  It  took  the  war  movement  in  Great  Britain, 
which  based  its  reasons  for  combining  power  souixes 
and  systems  on  American  figures  and  practices,  to  con- 
vince Washington  that  concentration  is  necessary.  The 
location  of  steam  plants  at  the  mine  mouth  was  ques- 
tioned as  an  economic  measure  because  of  the  danger 
in  tying  up  to  a  single  fuel  source  subject  to  complete 
domination  by  labor  organizations  and  because  of  the 
lack  of  adequate  and  proper  water  supplies  at  such  loca- 
tions. Mr.  Insull  stated  that  there  are  only  two  or 
three  such  locations  having  water  available  in  the  State 
of  Illinois. 

W.  L.  Abbott  outlined  the  location  of  the  principal 
central  power  distribution  sources  in  the  Middle  West, 
calling  attention  to  the  compai^atively  small  amount  of 
high-tension  transmission  between  Pittsburgh  and  the 
territory  lying  east  of  the  Missouri  River.  The  high- 
tension  transmission,  except  around  Pittsburgh,  is  prin- 
cipally in  the  southern  peninsula  of  Michigan,  around 
Minneapolis  and  St.  Paul  in  both  Minnesota  and  Wis- 
consin, in  southern  Wisconsin  and  between  Keokuk  and 
St.  Louis,  with  a  small  amount  in  Ohio.  The  largest 
part  of  the  territory,  Mr.  Abbott  said,  has  warranted 
only  the  lower  range  of  transmission  voltages,  but  in 
time  these  systems  will  merge  into  large  systems  that 
will  cover  entire  states  and  become  interstate  in  char- 
acter. 

C.  W.  Place  in  discussing  future  power  development 
in  the  Middle  West  showed  that  the  fact  that  only 
15  per  cent  of  the  oil  production  of  the  United  States 
was  from  that  section  precluded  the  possibility  of  oil 
cutting  a  large  figure  in  power  production  there.  With 
coal  as  a  fuel  steam-electric  generating  plants  will  form 
the  main  source  of  power. 

Serious  consideration  of  the  progressive  development 
of  streams  on  a  low-head  basis,  with  automatically  con- 
trolled plants,  to  make  the  best  possible  use  of  hydro- 
electric power  to  supplement  steam  generation  was  pro- 
posed. Hydro-electric  power  was  indicated  as  largely 
a  peak-load  resource  because  of  the  limitations  imposed 
on  storage  by  the  cost  of  overflow  lands  on  the  river 
bottoms. 

In  the  discussion  the  utilization  of  coal  to  obtain  its 
by-products  before  its  use  in  producing  steam  wa^ 
suggested  for  serious  study.  Mr.  Insull  closed  the  dis- 
cussion by  showing  that  interconnection  in  the  Middle 
West  is  proceeding  along  economic  lines.     The  neces- 


sary lines  are  being  constructed  as  there  is  real  reason 
for  them.  On  such  a  foundation  alone  can  interconnec- 
tion be  a  success.  Mr.  Insull  also  asserted  that  no  one 
should  be  allowed  to  produce  energy  when  it  could  be 
purchased  more  cheaply  and  that  in  place  of  depriving 
commissions  of  the  power  to  regulate  they  should  re- 
ceive more  drastic  j>owers  in  order  to  prevent  economic 
blunders. 

On  Tuesday  a  session  devoted  to  fuel  discussed  the 
capacity,  efficiency  and  limitations  of  mechanical  stok- 
ers in  the  utilization  of  Middle  West  coals.  H.  B. 
Reynolds  discussed  efficiency  tests  of  a  30,000-kw.  steam 
turbine  at  the  Fifty-ninth  Street  power  station  of  the 
Interborough  Rapid  Transit  Company  in  New  York. 
On  Wednesday  W.  M.  White  of  the  Allis-Chalmers  Com- 
pany presented  a  full  discussion  of  the  hydraucone 
regainer  and  its  development. 


Testimonial  Dinner  to  J.  M.  Wakeman 

A  DINNER  in  honor  of  James  M.  Wakeman,  the  re- 
tiring general  manager  of  the  Society  for  Electrical 
Development,  was  given  on  the  evening  of  May  26  at 
the  McAlpin  Hotel,  New  York,  by  present  and  former 
members  of  the  staff.  Formalities  were  barred,  but, 
led  by  Harry  Alexander,  former  director  of  publicity 
for  the  society,  those  present  united  in  expressing  their 
sense  of  the  value  of  the  experience  gained  under  Mr. 
Wakeman's  leadership,  which  had  been  a  source  of  in- 
spiration to  them,  and  in  extending  to  him  their 
heartfelt  good  wishes.  It  was  felt  that,  though  he  has 
severed  his  active  connection  with  the  society,  he  will 
always  remain  a  potent  factor  in  its  work  and  that  the 
ideals  he  set  in  the  formative  period  of  the  society 
constitute  a  solid  foundation  upon  which  the  organiza- 
tion can  rest  and  expand. 

At  the  conclusion  of  the  dinner  Theodore  Dwight, 
on  behalf  of  the  stafi",  presented  to  Mr.  Wakeman  a 
loving  cup  inscribed :  "To  'J.  M.' — An  Appreciation  from 
Associates  in  the  S.  E.  D." 


Federal  Power  Commission  Approves 
Amended  Regulations 

THE  Federal  Power  Commission,  meeting  in  special 
session  May  27,  approved  the  amendments  to  the 
regulations  promulgated  for  the  administration  of  the 
water-power  act,  with  the  exception  of  the  proposed 
multiple  in  the  specified  rate  of  return  and  the  regula- 
tion dealing  with  the  allocation  of  earnings.  The  com- 
mission affirmed  the  multiple  1.5  and  approved  a  revised 
form  of  the  existing  regulation  on  allocation  which  al- 
lows permittees  or  licensees  to  propose  a  basis  of  allo- 
cation before  the  issuance  of  a  permit  of  license  but 
subjects  such  a  basis  to  review  at  not  less  than  five-year 
intervals. 

The  commission  also  gave  approval  to  an  additional 
paragraph  to  Regulation  20,  which  requires  licensees  to 
file  copies  with  the  Federal  Power  Commission  of 
annual  reports  made  to  the  state  commissions  or  to 
their  stockholders. 

The  application  of  the  Arkansas  Hydro-Electric  Com- 
pany was  denied  because  the  Chief  of  Engineers  re- 
ported that  the  Little  Red  River  is  navigable  at  and 
above  the  site  at  which  it  is  proposed  to  build  the  dam. 
Another  reason  for  denial  of  the  application  was  that 
public  lands  are  involved. 
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INorth  Central   Geographic   Division 
Arranges  Its  June  Program 

THE  general  relations  between  telephone  and  electric 
companies  in  the  matter  of  construction  and  opera- 
tion of  lines  will  be  discussed  during  the  annual  conven- 
tion of  the  North  Central  Geographic  Division  of  the 
N.  E.  L.  A.,  to  be  held  June  21,  22  and  23  at  Duluth, 
Minn.  Addresses  on  the  subject  will  be  given  on  June 
22  by  A.  A.  Gantt,  chief  engineer  of  the  Northwestern 
Bell  Telephone  Company,  Omaha,  Neb.,  and  by  a  rep- 
resentative of  the  Tristate  Telephone  &  Telegraph  Com- 
pany of  St.  Paul. 

At  the  business  sessions  on  June  23  F.  R.  Winders  of 
the  Railroad  Commission  of  Wisconsin  will  read  a  paper 
on  "Rural  Electric  Lines,"  and  W.  T.  Delihant,  Jr.,  fuel 
agent  of  H.  M,.  Byllesby  &  Company,  Chicago,  will  ad- 
dress the  convention  on  the  subject  of  "The  Fuel  Situa- 
tion." A  paper  on  "Coal  Economy  in  Small  Steam 
Plants,"  by  J.  J.  Brennan,  engineer  of  tests  for  the 
Northern  States  Power  Company,  Minneapolis,  will  fol- 
low. There  will  also  be  addresses  by  officers  of  the 
National  Electric  Light  Association.  A  large  number 
of  entertainment  features  have  their  place  on  the 
program. 

Southwestern  Men  Discuss  Power  Factor 
and  Electrical  Merchandising 

THE  poor  power  factor  of  customers'  loads  was 
characterized  as  the  fault  of  the  central  station  by 
E.  B.  Speer  of  Dallas  in  a  paper  on  "Power-Factor 
Meters  and  Measurements"  presented  before  the  South- 
western Electrical  and  Gas  Association,  which  met  at 
Galveston,  Tex.,  May  18-21.  Mr.  Speer  called  atten- 
tion to  the  importance  of  seeing  that  customers  buy 
motors  of  the  size  actually  needed  rather  than  for 
future  developments.  He  favored  applying  charges  for 
power  factor  to  the  energy  portion  rather  than  the 
maximum-demand  portion  of  the  rate.  In  the  discussion 
that  followed  considerable  preference  for  measuring  the 
power  factor  of  a  customer's  load  by  two  single-phase 
wattmeters  was  expressed. 

That  the  central  station  that  does  not  carry  on  a 
merchandise  business  is  going  backward  was  the  opin- 
ion expressed  by  K.  E.  Mason  of  Terrell,  Tex.,  in  dis- 
cussing the  subject  of  electrical  merchandising.  With 
attractive  salesrooms  and  a  carefully  worked-out  sales 
policy  such  merchandising  was  believed  by  Mr.  Mason 
to  be  a  business  builder  for  the  central  station.  Vance 
Porter  of  Bay  City,  Tex.,  advocated  the  use  of  elec- 
trical merchandising  as  a  means  of  raising  the  kilowatt- 
hour  revenue  of  the  average  consumer,  citing  the  suc- 
cess of  the  Texas  Public  Service  Company  in  raising 
residence  lighting  revenues  from  $2  per  month  to  $4 
and  $5  by  the  sale  and  use  of  electrical  appliances. 
J.  C.  Kennedy  of  the  American  Public  Service  Company, 
Dallas,  told  of  the  possibilities  of  keeping  appliances 
in  service  by  following  up  consumers  and  ascertain- 
ing whether  appliances  owned  were  in  proper  repair. 

Ex-chairman  Busby  of  the  Missouri  Public  Service 
Commission  declared  that  the  causes  for  public  hostil- 
ity to  the  utilities  are  past.  Criticism  of  state  utility 
commissions  had  been  largely  caused  by  the  courage 
of  commissions  in  adjusting  rates  upward  under  war 
conditions. 

Judge  M.  H.  Gossett,  president  of  the  federal  land 
bank,  Houston,  in  discussing  the  utility  problem  from 


a  banker's  viewpoint,  asserted  that  the  pecuniary  in- 
terest of  votoi's  in  the  settlement  makes  any  deter- 
mination of  utility  matters  by  popular  vote  a  travesty. 
The  consumer  has  grown  to  accept  service  as  a  matter 
of  course  and  must  be  educated  to  understand  what  is 
involved  in  labor  costs  and  financial  expenditure.  The 
speaker  favored  the  establishment  of  a  commission 
for  Texas.  The  establishment  of  such  a  commission 
was  also  advocated  by  W.  B.  Head,  vice-president  of 
the  Texas  Power  &  Light  Company,  who  favored  a  form 
of  joint  control  of  utilities  by  the  municipalities  and  a 
staffs  board. 

Officers  for  the  coming  year  were  elected  as  follows: 
President,  C.  E.  Calder;  first  vice-president,  Alba  H. 
Warren;  second  vice-president,  S.  R.  Bertron,  Jr.;  third 
vice-president,  John  W.  Carpenter. 


Illinois  Utility  Bill  Passes  House 

THE  utilities  bill  now  before  the  Illinois  Legislature 
passed  the  House  last  week  by  a  vote  of  100  to 
23.  It  had  been  expected  that  the  measure  would  be 
beaten  in  the  House,  but  it  was  jammed  through  as  an 
administration  measure.  The  bill,  which  has  been 
heralded  as  carrying  out  Governor  Small's  pledge  to 
abolish  the  present  utilities  commission,  was  outlined 
briefly  on  page  1123  of  the  May  14  issue  of  the  Elec- 
trical World.  Although  it  reduces  the  salaries  of  the 
individual  commissioners,  it  increases  their  number  and 
adds  assistants  until  the  total  salarj'  list  is  about  doubled. 
A  hot  fight  against  the  bill  is  looked  for  in  the  Senate, 
and  a  public  hearing  before  committee  is  expected  to 
be  granted  by  that  body. 


Western  Society  of  Engineers  Protests 
Against  Illinois  Commission  Bill 

PROTEST  has  been  made  to  the  Governor  and  the 
General  Assembly  of  Illinois  by  the  Western  Society 
of  Engineei's  against  the  pending  bill  changing  the 
organization  and  functions  of  the  Public  Utilities  Com- 
mission of  the  state.  The  board  of  direction  of  this 
society  asserts  its  belief  that  the  proposed  act  would 
be  a  very  harmful  piece  of  legislation.  It  would  result, 
the  board  holds,  in  end'.ess  confusion,  including  con- 
flicting jurisdictions  and,  in  some  cases,  no  regulation 
at  all.  It  would  abolish  all  safeguards  over  civil  service 
and  give  the  commissioners  much  less  to  do,  while  at 
the  same  time  more  than  doubling  the  total  salaries  of 
the  commission.  An  analysis  of  the  bill  made  by  the 
public  affairs  committee  of  the  society  concludes: 

"It  is  misleading  in  its  provisions.  It  is  a  return  to 
the  unsatisfactory  former  utility  regulation,  or  lack 
of  regulation,  and  practice.  It  places  in  the  hands  of 
the  administration  a  large  appointive  power  without 
civil  service  restrictions.  The  change  in  name  would 
permit  the  wholesale  discharge  of  the  present  technical 
staff  of  the  commission,  under  the  guise  of  abolishing 
the  office,  and  the  substitution  therefor  of  untrained, 
inexperienced  employees  for  political  purposes.  It 
would  disrupt  any  standard  of  service  or  rate  and  would 
render  of  little  value  the  investments  of  thousands  of 
citizens  in  the  present  utility  corporations.  In  place 
of  safeguarding  these  investments  and  increasing  the 
state-wide  regulation,  it  wou'.d  permit  it  to  disintegrate 
into  uneven  and  chaotic  conditions.  The  pretense  of 
abolishing  the  utility  commission  is  not  borne  out  by 
the  proposed  law." 
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Safety  Men  Find  that  Electrical  Hazards 
Are  Reduced  by  Proper  Design 

ELECTRICAL  hazards  in  generating  stations  and 
substations  will  be  greatly  reduced  by  proper  con- 
sideration of  safety  features  at  the  time  the  equipment 
layout  is  made,  according  to  M.  M.  Samuels  of  the  J  G. 
White  Engineering  Corporation,  speaking  at  the  May 
27  meeting  of  the  American  Society  of  Safety  Engineers 
in  New  York,  at  which  electrical  hazards  were  discussed. 
The  plentiful  use  of  signal  lam:ps  at  each  piece  of 
apparatus  to  indicate  whether  the  equipment  is  alive 
or  dead  was  recommended  by  Mr.  Samuels.  Further- 
more, he  believed  that  hook-type  disconnecting  switches 
should  be  eliminated  and  mechanically  operated 
switches  used.  It  has  also  been  found  advisable  to 
have  push-button  switches,  in  series  with  the  control 
circuit,  mounted  on  oil  switches  so  that  a  repairman 
working  on  an  oil  switch  can  open  the  control  circuit. 

C.  0.  von  Dannenberg,  also  of  the  J.  G.  White  Com- 
pany, pointed  out  that  on  distribution  lines  plenty  of 
climbing  space  should  be  allowed,  back  arms  should  be 
placed  to  allow  clear  working  spaces  and  pole  steps 
should  be  used  on  all  poles  where  climbing  is  frequently 
necessary.  In  discussing  transmission  lines  he  stated 
that  lines  should  be  positively  grounded  with  some  form 
of  clamp  and  by  the  use  of  flexible  leads  rather  than 
with  the  old  chain  method.  Here  also  the  use  of  hook- 
type  disconnecting  switches  was  discouraged. 

Motor  applications  are  rapidly  developing  along  lines 
that  reduce  electrical  hazard  to  the  operator,  stated 
L.  E.  Smith  of  the  General  Electric  Company. 


Chicago's  Licensing  Ordinance  Is 
Redrafted 

A  NUMBER  of  changes  have  been  incorporated  in 
the  latest  draft  of  the  proposed  municipal  ordi- 
nance to  license  and  regulate  the  sale  and  installation 
of  electrical  appliances  in  Chicago,  which  was  noted  some 
time  ago  in  the  Electrical  World.  The  changes  were 
made  in  response  to  requests  of  various  electrical  inter- 
ests in  the  city,  but  the  opposition  aroused  by  the 
original  draft  of  the  ordinance  has  not  entirely  died 
down.  A  hearing  before  a  joint  sub-committee  of  the 
committee    on    gas,    oil    and    electricity    and    the    com- 


mittee on  revenue  was  ari-anged  for  June  2,  at  which 
the  city  and  the  electrical  interests  were  to  endeavor 
to  come  to  an  agreement. 

Among  the  most  vital  of  the  changes  made  is  one 
which  specifies  that  the  Commissioner  of  Gas  and  Elec- 
tricity will  accept  the  tests  of  certain  recognized  testing 
bodies  as  to  the  safety  of  any  appliance.  In  the  first 
draft  this  matter  was  left  entirely  to  the  discretion 
of  the  commissioner.  The  new  ordinance  also  limits 
licensing  and  regulation  to  retail  business,  whereas  the 
original  one  could  have  been  construed  to  control  any 
local  business  house  engaged  in  selling  electrical  appli- 
ances. The  license  fee  has  been  increased  from  a  flat 
fee  of  $50  to  one  of  $50  where  fewer  than  six  clerks 
are  employed  and  $5  for  each  clerk  above  that  number. 
The  preliminary  testing  fee  has  been  cut  from  $5  to 
$1,  but  the  person  or  company  applying  for  test  will 
still  pay  all  expenses  of  having  the  test  made.  The  new 
draft  also  provides  for  a  fine  of  20  per  cent  of  the 
amount  realized  by  the  sale  of  any  appliance  which  on 
account  of  changes  in  constrtiction  should  have  been 
resubmitted  to  the  commissioner  for  test.  That  section 
of  the  first  draft  providing  for  re-examination  once  a 
year  of  all  appliances  has  been  stricken  out. 


Electric  Light  and  Power  Company  Issues 
for  May  Break  All  Records 

SINCE  the  beginning  of  the  year  there  has  been  a 
decidedly  marked  general  upward  trend  in  the 
amount  of  financing  of  electric  light  and  power  utili- 
ties. May,  1921,  has  been,  however,  the  banner  month 
and  has  set  a  new  record  with  its  flotation  of  $55,375,- 
475.  This  unprecedented  total  almost  doubles  that  of 
last  month  as  well  as  that  of  a  year  ago.  It  exceeds  the 
total  for  January,  1921,  which  was  also  a  record  month, 
by  $14,791,475,  and  makes  the  issue  of  October,  1920, 
$38,295,300 — the  highest  of  last  year — seem  small  in 
comparison. 

The  average  yield,  7.71,  is  slightly  less  than  that  of 
last  month.  Long  terms  and  large  single  issues  pre- 
dominate, the  periods  ranging  from  not  less  than  five  to 
as  long  as  thirty  years.  The  largest  single  flotation  is 
that  of  the  Duquesne  Light  Company,  which  offers  $10,- 
000,000  in  fifteen-year  convertible  gold  debentures  at 
98.5,  to  yield  7.85. 


Name  of  Company 


Amount  of 

Issue  Period 


Class  of  Security 

First  and  refunding  mortgage  sinking  fund 
gold  bonds,  series  A 

Refunding  and  first  mortgage  gold  bonds, 
series  A  

Secured  gold  bonds 

First  lien  and  refunding  mortgage  gold  bonds, 
series  A 

Convertible  gold  debentures 

First  and  consolidation  mortgage  gold  bonds, 
series  A  A 

First  and  refunding  mortgage  gold  bonds.  . 
General  mortgage  sinking  fund  gold  bonds 

series  A 

First  refunding  mortgage  serial  gold  bonds  of 

1916 

Collateral  trust  bonds 

Fir-^t  preferred  stock 

Cumulative  preferred  stock 

Cumulative  convertible  preferred  stock 

First  mortgage  gold  notes 

Preferred  .-tock 


Purpose  of  Issue 


Per 
Rate  of     Cent    Offered 
Interest    Yield       at 


Connecticut  Light  &  Power  Co $6,500,000     3D-year 

Milwaukee  Electric  Railway  &  Light  Co 5,000,000     20-year 

American  Power  &  Light  Co 

Portland  Railway,  Light  &  Power  Co... 


Duquesne  Light  Co.  (Pittsburgh) 10,000,000 

Niagara  Falls  Power  Co 


San  Diego  Consolidated  Gas  &  Electric  Co. . 
Durham  (N.  C.)Public  Service  Co 


Little  Falls  Water  Power  Co 

Cumberland  County  Power  &  Light  Co. 

Kansas  City  Power  &  Light  Co 

Philadelphia  Electric  Co 

Monongahela  Power  &  Railway  Co 


Washington-Idaho  Water,  Light  &  Power  Co. 
American  Public  Service  Co 


Total $55,375,475 


3,500,000 
4,500,000 

20-year 
25-year 

10,000,000 

1 5-year 

6,000,000 

30-year 

2.750.000 
500,000 

1 8-year 
1 5-year 

157,000 

1 2-year 

600,000 

5-year 

6,000.000 
5.000.000 
4.580,275 

200,000 
88.200 

5-year 

Retire  floating  debt — future 

construction 7 

Reduction  of  floating  debt.  .  7  5 

Refunding 8 

Acquisition  of  property — cur- 
rent working  capital.     .  7  5 

Acquisition  and  extension  of 

properties 7  5 

Refunding  and  new  construc- 
tion    6 

Future  construction 6 

8 

Refunding .  .  6 

Retirement   of   outstanding 

notes 8 

8 

Reduction  of  floating  debt. . .  8 

6 

8 

7 


7    40      95 


8  95 

8.15     98   5 


7  85  96 

7  65  98.5 

7  88 

7  30  87 

8  25  98 

7  75  90 

8  Par 
8  Par 
8  Par 

7  90  19 

(par  25) 

8  Par 

8  87   5» 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


One  Central  Station  to  Serve  a  Whole 
Province. — If  a  bill  now  before  the  local 
Legislature  becomes  law  all  of  Prince 
Edward  Island,  the  smallest  of  the 
Canadian  provinces,  will  receive  elec- 
tric service  from  one  central  plant  to 
be  owned  by  the  Pi-ince  Edward  Island 
Light,  Heat  &  Power  Company,  which 
seeks  incorporation  with  a  capital  of 
$2,000,000.  Prince  Edward  Island  has 
a  population  less  than  100,000  and  an 
area  of  2,184  square  miles.  It  is  now 
served  by  three  small  electric  light  and 
power  companies. 

Summer  Engineering  Course  at  Uni- 
versity of  Illinois. — A  large  registration 
is  indicated  for  the  intensive  short 
course  to  be  given  from  June  13  to 
June  18  by  the  department  of  electrical 
engineering  of  the  University  of  Illinois 
at  Urbana,  co-operating  with  the  Illi- 
nois State  Electrical  Association.  This 
course  will  be  attended  largely  by  em- 
ployees of  various  public  utility  com- 
panies of  the  state,  and  in  addition  to 
the  university  faculty  meter  experts 
from  some  of  the  larger  utility  compa- 
nies will  be  present  to  give  lectures  and 
demonstrations  to  the  summer  students 
in  attendance. 

Engineering  Students  in  Germany. — 
According  to  the  London  journal  En- 
gineeriny,  the  technical  high  schools  of 
Germany  are  overcrowded,  the  aggi'e- 
gate  number  of  students  for  the  winter 
term  of  1920-21  having  been  19,891,  as 
compared  with  12,200  before  the  war 
and  about  .5,000  thirty  years  ago.  Elec- 
trotechnical  students  number  3,229, 
agi-inst  1,300  at  the  beginning  of  the 
war,  civil  engineering  students  3,111 
as  against  2,767,  mechanical  engineers 
6,540  as  against  3,100.  Mining  engi- 
neers have  shown  a  comparatively  small 
increase.  The  largest  attendance  at  any 
one  school  was  credited  to  the  Char- 
lottenburg  institution — 3,209. 

Thirtieth  Anniversary  of  Kansas 
School  of  Engineering. — The  thirtieth 
anniversary  of  the  organization  of  the 
School  of  Engineering  at  the  University 
of  Kansas  was  recently  celebrated  by  a 
"conference  on  engineering  activities  in 
Kansas"  by  visiting  engineers  and  an 
elaborate  "Engineers'  Day"  program  by 
the  students.  The  conference  turned 
largely  into  discussion  of  electrically 
driven  trucks  and  highway  maintenance. 
This  school  was  built  up  under  the 
direction  of  the  late  Dean  F.  0.  Marvin. 
It  has  graduated  almost  a  thousand 
students.  At  present  the  enrollment  is 
635  in  the  departments  of  civil,  electri- 
cal, mechanical,  mining,  chemical  and 
architectural  engineering. 


Electrical  League  of  Cleveland  Com- 
piles Directory. — A  directory  containing 
the  names  of  773  companies  in  the 
Cleveland  district  engaged  in  manufac- 
turing has  been  compiled  by  the  Elec- 
trical League  of  Cleveland.  The  direc- 
tory contains  the  following  informa- 
tion: Main  office  address,  location  of 
factory,  office  telephone  number,  names 
of  factory  executives  and  articles 
manufactured  by  each  of  the  companies 
listed. 

Construction  Begins  on  Arkansas 
Power  Plant. — Under  present  conditions 
electric  power  will  be  available  from 
the  first  plant  of  the  Arkansas  Hydro- 
Electric  Development  Company,  on  the 
Little  Red  River  near  Judsonia,  before 
the  first  of  the  new  year.  The  first 
dam,  now  under  course  of  construction, 
will,  a  dispatch  to  the  Manufact itrers' 
Record  says,  cost  approximately  $1,- 
500,000.  It  will  be  80  ft.  high,  450 
ft.  long,  with  a  thickness  of  58  ft. 
at  the  base  tapered  to  8  ft.  at  the  top. 
It  will  create  a  lake  with  sufficient 
power  to  develop  15,000  kw.  an  hour. 
Ultimately  it  is  planned  to  erect  other 
dams  and  establish  plants  on  streams 
available  for  the  purpose  throughout 
the  state. 

Hydro-Electricity      in      Norway. — In 

Norway,  which  has  always  had  promi- 
nent rank  among  European  nations 
utilizing  water  power,  many  new  power 
stations  have  been  built  in  the  last  few 
years,  writes  a  European  correspondent 
01  the  Electrical  World.  The  produc- 
tion of  nitrogen  alone  requires  400,000 
hp.  In  1920  the  paper  mills  used  ten 
times  more  water  than  steam  power. 
In  1922  the  electrification  of  the  most 
important  railway  of  the  country,  the 
Christiania-Drammen  line,  will  be  com- 
pleted. In  the  neighborhood  of  Christi- 
ania  alone  the  following  hydraulic 
power  stations  are  under  construction: 
Tunhcivel,  75,000  hp.;  Morkfossen, 
15.000  hp.;  Hakovik,  15,000  hp.,  and 
Nore  Falls,  100,000  hp. 

Financial  Statement  of  Ontario 
Hydro-Electric  Power  System. — Accord- 
ing to  a  financial  statement  just  pre- 
pared, the  Niagara  system  of  Ontario 
hydro-power  municipalities  has  accumu- 
lated reserves  amounting  to  $13,874,799, 
which  is  less  than  a  million  dollars 
short  of  the  $14,745,499  total  advanced 
by  the  Ontario  government  to  the 
municipalities  in  order  to  carry  through 
the  project.  In  the  statement  of  assets 
and  liabilities  it  is  shown  that  the  com- 
mission's own  plant  is  valued  at  $14,- 
745,499,  municipal  plant  systems  and 
others  are  valued  at  $30,766,611,  and 
the  Ontario  Power  Company's  plant  and 
other  assets  at  $28,306,583 — a  total  of 
$73,826,694.  Liabilities  are:  Advances 
by  the  Ontario  government  to  munic- 
ipalities, $14,745,499;  municipalities' 
debenture  debt  and  other  liabilities  in 
respect  to  local  systems,  $18,640,645; 
Ontario  Power  Company's  debentures, 
$26,567,750— a  total  of  $59,953,895.  Re- 
serves are  thus  apportioned:  Sinking 
fund,  plant  renewal  and  other  reserves, 
Sn. 075,476;  surplus,  $2,799,323;  total, 
?13,784,799. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the   first 

issue  of  each  month. 


American  Society  for  Testing  Ma- 
terials.— This  society  will  convene  at 
Asbury  Park,  N.  J.,  on  Monday  to  Fri- 
day, June  20-24. 

New  York  Electrical  Society. — The 
annual  meeting  of  this  society  for  the 
election  of  officers  was  held  last  night 
(June  3),  when  these  nominations  were 
made  by  the  nominating  committee: 
For  president,  C.  G.  Young;  for  vice- 
presidents,  F.  B.  Colt,  Ernst  Woltmann, 
O.  A.  Kenyon;  for  secretary,  George  H. 
Guy;  for  treasurer,  T.  F.  Honahan. 

June  Meetings  of  N.  E.  L.  A.  Divi- 
sions.— Following  the  national  conven- 
tion at  Chicago,  four  geographic  divi- 
sions of  the  National  Electric  Light  As- 
sociation are  scheduled  to  hold  their 
annual  conventions  in  June — the  Pacific 
Coast  Division  at  Del  Monte,  Cal.,  on 
June  7-9;  the  North  Central  Division 
at  Duluth,  Minn.,  on  June  14-16;  the 
Northwest  Division  at  Portland,  Ore., 
on  June  15-18,  and  the  Canadian  Elec- 
trical Association  at  Quebec  on  June 
15-17.  The  Iowa  Section  will  meet  at 
Lake  Okoboji,  Iowa,  on  June  22-24. 
Thus,  with  the  annual  convention  of  the 
A.  I.  E.  E.  at  Salt  Lake  City  and  the 
A.  M.  E.  S.  at  New  London,  Conn.,  June 
will  be  a  busy  month  in  electrical 
circles.  

Coming     Meetings     of     Electrical     and 
Other    Technical   Societies 

N.  E.  L.  A.,  Pacific  Coast  Divi.sion — Dil 
Mont«'.  Cal..  June  T-9.  (For  program 
see  issue  of  Jan.    29,   page   2V8.) 

N.  E.  L.  A..  North  Central  DivK-iion — 
Duluth,  Minn..  June  14-lB. 

.Vational  Fire  Protection  Association — San 
Francisco,  June  14-16. 

K.  E.  L.  A.,  Nortliwe.«t  Division — Portland. 
Ore.,  June  15-18.  (For  program  .sec 
i-ssue  of  May  21,  page  1180.) 

Tri-Rtate  Water  and  Liglit  .\ssociation — 
A.sheville,  N.  C.  June  15-16. 

Canadian  Electi-ical  Association — Quebec, 
June  15-17.  (For  pi-ogram  see  issue  of 
-May    28,   page   1265.) 

<'alifornia  St.ate  As.sooiation  of  Electrical 
Contra*  tor.s  and  Dealers — Santa  Cruz, 
June  16-18. 

.Vmerican  .Society  for  Testing  Materials — 
Asbury  Parlv.  N.  .1..  June  211-24. 

A.  I.  E.  E.  Annual  Convention — Salt  Lake 
City,  June  20-25.  (Fur  progTam  see 
i.s.sue  of  April   30,  page  1009.) 

National  District  Heating  Association — 
Cedar  Point,  Ohio,  June  22-24,  (For 
program  see  issue  of  May  7,  pagtr 
1069.) 

N.  E.  L.  A.,  Iowa  Seetion — Lalie  OkoboJI. 
June  22-24. 

A.s.soci.ation  of  Municipal  Electrical  lUlli- 
ties  of  Ontario — Niagara  Falls,  Onta- 
rio, June  23-25. 

Associated  Manufactvu-ers  of  Electrical 
Supplies — New  I.,ondon,  Conn..  June 
27-30. 

Obio  Electric  T.ight  Association — Cedar 
Point,  Ohio,  July  12-1.'). 

National  As.sociation  of  Electrical  Con- 
tractors and  Dealers  -  Buffalo,  July 
18-22.  (For-  program  see  issue  of 
.April   30,   page   imo.) 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Implied  Obligations  of  Public  Service 
Corporations. — When  a  public  service 
corporation  obtains  the  privilege  of  oc- 
cupying and  using  the  streets  for  a 
particular  public  service  beneficial  to 
the  people  of  the  city,  and  there  is  no 
express  contract  defining  its  duties  and 
obligations,  the  Court  of  Appeals  of 
Kentucky  has  recently  declared,  in 
Humphreys  vs.  Central  Kentucky  Nat- 
ural Gas  Company,  the  law  will  raise 
an  implied  and  enforceable  contract  to 
take  the  place  of  the  omitted  express 
contract,  and  impose  on  the  company 
the  obligation  to  render  the  service  that 
was  reasonably  within  the  contempla- 
tion of  the  parties  when  the  contract 
was  made.     (229  S.  W.  117.)- 

Duty  of  Public  Utility  Company  to 
Trespassing  Child.  —  A  verdict  for  the 
defendant  company  was,  the  Supreme 
Judicial  Court  of  Massachusetts  has 
determined,  rightly  ordered  in  Ada- 
mowicz  vs.  Newburypoi't  Gas  &  Elec- 
tric Company,  where  the  father  of  a 
child  who  died  from  burns  caused  by 
the  dumping  of  hot  ashes  upon  his  bare 
feet  in  a  lot  owned  by  the  company 
sued  for  damages.  The  child,  as  the 
plaintiff's  counsel  admitted,  was  a  tres- 
passer, and  the  court  held  that  there 
was  no  evidence  of  the  "gross  and  wan- 
ton negligence"  that  in  such  a  case 
would  alone  permit  recovery,  inasmuch 
as  it  had  not  been  proved  that  the 
driver  of  the  truck  from  which  the 
ashes  were  dumped  had  willfully  in- 
jured the  child  or  had  realized  that  he 
would  not  keep  out  of  the  way.  (130 
N.  E.  388.) 

Liability  of  Company  for  Death  by 
Drowning  Due  to  Opening  of  Its  Dam 
Gates. — In  Prondecka  vs.  Turners  Palls 
Power  &  Electric  Company  damages 
were  accorded  in  the  trial  court  to  rel- 
atives of  two  boys  who  were  drowned 
because  of  the  opening  of  the  gates  of 
a  dam  owned  by  the  company  while  the 
boys  were  fishing  or  bathing  in  the 
Connecticut  River  just  below  the  dam. 
The  Supreme  Judicial  Court  of  Massa- 
chusetts has  sustained  exceptions  filed 
by  the  defendant  to  the  charge  of  the 
judge  in  the  lower  court,  holding  that 
he  should  have  directed  a  verdict  in 
the  company's  favor  on  the  charge  of 
"wanton  and  reckless"  conduct  and 
that,  upon  the  counts  as  submitted, 
the  plaintiffs  could  not  recover  except 
upon  proof  of  such  neglect  as  would 
entitle  a  trespasser,  or  at  best  a  li- 
censee, to  prevail.     (130  N.  E.  386.) 


*The  left-hand  numbers  refer  to  the  vol- 
ume and  the  right-hand  number.s  to  the 
page  of  the  National  Reporter  .Sy.steni. 


Remedies  Before  Public  Service  Com- 
mission Must  Be  Exhausted  Prior  to 
.Appeal  to  Courts. — In  vacating  an  in- 
junction granted  by  a  Supreme  Court 
justice  to  the  city  of  New  York  in  an 
action  to  prevent  the  New  York  Edison 
Company  and  the  United  Light  &  Power 
Company  from  increasing  their  rates  in 
accordance  with  an  adjustment  based  on 
the  price  of  coal,  the  Appellate  Division 
held  that  the  city  was  without  right  to 
bring  action  in  the  courts  until  it  had 
exhausted  its  remedies  before  the  Public 
Service  Commission.  The  municipality, 
the  decision  held,  though  it  had  no  in- 
terest as  a  consumer,  the  schedules  com- 
plained of  not  being  applicable  to  it,  had 
the  undoubted  right  to  be  the  complain- 
ant in  the  general  interest  of  the  pub- 
lic. However,  the  plaintiff  had  an  ade- 
quate remedy  at  law  expressly  provided 
for  it  of  which  it  had  not  availed  itself. 
"There  is  no  reason  to  suppose,"  the 
Appellate  Division  remarked,  "nor  is 
any  suggested,  that  the  Public  Service 
Commission  would  not  do  its  duty  when 
called  upon  according  to  law.  It  is  not 
the  province  of  the  court  to  interfere 
with  the  regulatory  and  administrative 
work  of  the  Public  Service  Commission. 
The  court  should  only  act  when  the 
commission  itself  has  acted  or  omitted 
to  act  contrary  to  law."  (See  Elec- 
trical World  for  May  7.  1921,  page 
1063.) 

Refusal  of  Service  Where  .Amount 
Due  Is  in  Dispute. — In  Carpenter  Steel 
Company  vs.  Metropolitan  Edison  Com- 
pany the  defendant  had  threatened  dis- 
continuance of  service  because  of  plain- 
tiff's refusal  to  pay  the  bills  rendered 
unless  the  supply  company  continued  to 
furnish  bonds  to  refund  any  surplus 
payment  which  might  be  found  to  have 
been  made  when  rates  in  dispute  and 
.superseding  prior  contract  should  finally 
come  to  be  fixed  by  the  Pennsyl- 
vania Public  Service  Commission.  The 
powers  of  the  commission  in  the  matter 
ware  not  questioned,  but  only  the  equity 
of  the  situation  as  between  the  parties 
to  the  suit.  The  United  States  Court 
for  the  Eastern  District  of  Pennsylvania 
condemned  the  defendant  for  refusing 
tc  submit  the  justness  of  its  claim  to 
judicial  decision  and  resorting  instead 
to  a  "strong-hand  extrajudicial  remedy" 
which,  the  plaintiff  claimed,  abrogated 
an  agreement  not  to  shut  off  power.  The 
court  found  no  merit  in  the  contention 
that  the  published  rules  and  regulations 
nullified  this  agreement.  "The  amount 
of  the  debt  could  have  been  deter- 
mined," it  said,  "by  a  simple  expedient 
in  this  very  proceeding.  All  that  was 
necessary  was  that  the  defendant  file  an 
answer  by  way  of  a  cross-bill,  averring 
what  the  sum  due  was  and  praying  for 
this  to  be  decreed.  As  the  sum  due 
would  thus  be  found,  the  court  would 
r.ot  restrain  the  defendant  from  the  col- 
lection of  a  debt  thus  found  to  be  due 
and  payable.  The  same  finding  of  what 
was  due  could  be  made  in  an  action 
brought  in  any  court  having  jurisdic- 
tion." A  decision  in  accordance  with 
this  opinion  was  rendered.  (270  Fed. 
255.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Extension  of  Service  to  Unprofitable 
Locality.  —  The  Pennsylvania  Public 
Service  Commission  has  refused  to  or- 
der extension  of  service  into  sparsely 
settled  localities  where  such  extension 
would  produce  a  return  so  low  as  to 
unduly  burden  other  consumers. 

Utilities  Entitled  to  Fair  Return  Even 
in  Periods  of  Depression. — In  granting 
higher  rates  to  the  Illinois  Bell  Tele- 
phone Company  the  Public  Service  Com- 
mission of  Indiana  made  the  following 
interesting  pronouncement  on  the  right 
of  a  public  utility  to  earn  a  fair  rate 
of  return  in  bad  times  as  well  as  good: 
"Although  the  commission  hesitates  to 
increase  rates  at  a  time  when  business 
generally  is  depressed  and  prices  show 
a  tendency  to  decrease,  it  cannot  deny 
an  increase  in  rates  to  a  utility  which 
has  not  earned  a  reasonable  return  in 
recent  years;  which  furnished  service 
throughout  the  war  period  at  less  than 
cost,  while  unregulated  private  corpo- 
rations were  making  large  profits; 
whose  reasonable  requirements  for  an 
estimated  year  are  $215,660  in  excess 
of  its  estimated  revenues  under  pres- 
ent rates,  and  which  is  efficiently  and 
economically  managed,  since  the  utility 
must  continue  to  give  service,  extend 
its  lines  and  improve  its  equipment, 
and  the  only  source  of  revenue  and 
credit  is  from  the  subscribers  and  pa- 
trons who  pay  the  rates.  It  is  con- 
tended that  in  times  of  business  de- 
pression a  public  utility  should  be  re- 
quired to  forego  its  profits  and  take  its 
losses  like  any  private  coiporation. 
This  might  be  all  right  if  during  hard 
times  a  public  utility  were  permitted  to 
close  its  doors  and  suspend  operation 
until  business  conditions  became  prom- 
ising. It  might  be  still  more  logical  if 
a  utility  were  permitted  during  boom 
times  to  enjoy  large  earnings  and  pay 
out  its  profits  in  dividends.  Regard- 
less of  the  state  of  business  generally, 
;t  utility  muet  continue  to  operate  at 
maximum  speed.  It  must  continue  to 
give  service,  for  its  service  has  become 
one  of  the  necessaries  of  life.  It  must 
constantly  extend  its  lines  and  add  to 
and  improve  its  equipment  in  order  to 
keep  up  with  the  growth  of  its  com- 
munity and  the  developments  of  the 
art.  The  public  demands  these  things. 
Their  cost  is  great  and  will  probably 
never  again  be  at  the  pre-war  level. 
As  time  passes  and  improvements  are 
developed  the  service  demands  become 
more  complex  and  insistent.  There  is 
but  one  source  of  revenue  and  credit, 
and  that  is  from  the  subscriber  and 
patrons  who  pay  the  rates." 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


Harrison  Williams,  who  has  been  a 
director  of  the  North  American  Com- 
pany since  June,  1920,  has  been  elected 
chairman  of  the  board  as  well  as  of 
the  executive  committee.  As  chairman 
of  the  board  he  is  acting  pi-esident  of 
the   company. 

Harley  W.  Brundige  of  the  California 
State  Raih-oad  Commission  has  been 
elected  its  president,  succeeding  Frank 
R.  Devlin,  former  president,  who  re- 
signed on  May  1.  Mr.  Brundige  has 
been  a  member  of  the  commission  since 
Jaimary,  1919,  when  he  was  appointed 
for  a  term  of  six  years.  He  was  for- 
merly an  assistant  to  the  publisher  of 
the  Los  Angeles  Daily  Express. 

Alex  Dow,  president  of  the  Detroit 
Edison  Company,  has  accepted  an  ap- 
pointment to  the  board  of  directors  of 
the  Detroit  United  Railway,  where  he 
will  bring  his  experience  and  adminis- 
trative ability  to  bear  in  an  effort  to 
straighten  out  long-standing  complica- 
tions affecting  the  local  street-railway 
service.  Mi-.  Dow  has  long  been  recog- 
nized as  a  leader  in  the  electric  light 
and  power  industry.  He  has  been 
president  of  the  Detroit  Edison  Com- 
pany since  1913. 

Dr.  A.  E.  Kennelly,  professor  of  elec- 
trical engineering  at  Harvard  Univer- 
sity and  the  Massachusetts  Institute  of 
Technology,  will  sail  next  Thursday, 
June  9,  on  the  steamship  France  to  take 
up  his  work  as  exchange  professor  in 
French  universities.  His  selection  for 
this  important  duty  was  announced  in 
the  Electrical  World  for  May  14,  page 
1125.  Dr.  Kennelly  has  obtained  a  year's 
leave  of  absence  from  Harvard  and  the 
Institute  of  Technology,  which  he  will 
spend  in  France.  He  will  attend  the 
ineetings  of  the  International  Electro- 
technical  Commission  to  be  held  in 
Paris  this  month. 

Raymond  D.  Sherman  has  been  ap- 
pointed assistant  electrical  engineer  for 
the  Philadelphia  Electric  Company,  with 
headquarters  in  Pittsburgh.  Mr.  Sher- 
man is  a  graduate  of  Union  University 
and  completed  a  two  years'  apprentice 
course  of  testing  and  construction  with 
the  General  Electric  Company.  He 
then  secured  a  position  with  the  Sche- 
nectady Power  Company  and  worked  up 
to  be  chief  operator.  This  company  is 
now  the  Adirondack  Light  &  Power 
Company,  Schaghticoke,  N.  Y.  Later 
he  was  advanced  to  be  electrical  super- 
intendent of  that  company,  which  posi- 
tion he  left  to  become  superintendent  of 
the  Deei-field  River  Power  Company, 
Readsboro,  Vt.  One  year  later  he  was 
made  superintendent  of  the  Connecticut 
Elver  Power  Company  at  Vernon,  Vt. 


David  Sarnoff,  commercial  manager  of 
the  Radio  Corporation  of  America  since 
its  organization,  has  been  appointed 
general  manager.  Mr.  Sarnoff  will 
supervise  and  control  the  operation  of 
the  corporation's  plant  and  the  con- 
duct of  its  business  subject  to  the  direc- 
tion and  approval  of  the  board  of  direc- 
tors, the  executive  committee  or  the 
chairman  of  the  board,  through  the 
president.  In  general  he  will  have 
charge  of  the  corporation's  high-power, 
low-power  and  ship  stations  and  their 
opei'ation,  as  well  as  be  responsible  for 
their   upkeep    and    the    maintenance   of 


the  underground  department  and  later 
assumed  the  duties  of  illumination  and 
power  engineer  in  addition  to  his  other 
duties.  In  1912  he  became  superintend- 
ent of  the  Los  Angeles  district  and  had 
charge  of  all  the  city  overhead  and  un- 
derground distribution  and  substations. 
Last  year  he  was  promoted  to  the  posi- 
tion of  power  administrator  and  had 
charge  of  the  system  load  operation  and 
of  the  interconnections  with  other  com- 
panies. In  April,  1921,  he  was  promoted 
to  his  present  position. 

James  R.  Lowe  has  been  appointed 
general  sales  manager  of  the  Harris- 
burg  (Pa.)  Foundry  &  Machine  Works. 
Mr.  Lowe  was  formerly  sales  engineer 
with  the  Midwest  Engine  Company, 
Anderson,  Ind. 

George  W.  Curtiss,  sales  manager  of 
the  Electric  Railway  &  Manufacturers' 
Supply  Company,  re-cently  left  San 
Francisco  for  a  seven  weeks'  business 
trip  in  the  East.  He  acted  as  a  dele- 
gate for  the  Pacific  Division  of  the  Elec- 
trical Supply  Jobbers'  Association  at  its 
annual  convention  at  Hot  Springs,  Va., 
and  attended  the  Westinghouse  jobbers' 
convention  at  the  same  place. 

James  Dixon,  who  for  the  last  year 
has  been  production  manager  of  the  Re- 
liance Electric  &  Engineering  Company 
of  Cleveland,  Ohio,  has  been  appointed 
works  manager.  Mr.  Dixon  is  a  gradu- 
ate of  Columbia  University  and  a  mem- 
ber of  the  A.  I.  E.  E.  Prior  to  his 
association  with  the  Reliance  company 
he  was  connected  with  the  Crocker- 
Wheeler  Company  as  superintendent  of 
construction,  assistant  chief  engineer 
and  works  manager  of  the  small-motor 
department.  He  has  been  a  frequent 
contributor  to  the  pages  of  the  Elec- 
trical World,  chiefly  along  the  lines 
of  industrial  applications.  During  the 
world  war  he  was  a  junior  lieutenant 
in  the  United  States  Naval  Reserve. 


their  service.  He  will  also  be  charged 
with  the  corporation's  transoceanic  com 
munication  system,  the  selling  and  ren- 
tal of  apparatus  and  the  solicitation  and 
negotiation  of  contracts.  Mr.  Sarnoff 
is  now  rounding  out  fifteen  years  of 
service  with  the  Radio  Corporation  and 
its  predecessor,  the  Marconi  Wireless 
Telegraph  Company  of  America,  cov- 
ering virtually  every  branch  of  the 
radio  communication  art. 

F.  B.  Lewis  was  appointed  assistant 
manager  of  operations  for  the  South- 
ern California  Edison  Company  at  the 
time  of  the  reorganization  recently, 
when  the  old  organization  of  two  oper- 
ating divisions  was  abolished  and  the 
entire  operation  placed  under  the  super- 
vision of  B.  F.  Pearson,  manager  of 
operations.  Mr.  Lewis  was  graduated 
from  the  Rose  Polytechnic  Institute  at 
Terre  Haute  Ind.,  with  the  1905  class 
of  electrical  engineering.  Immediately 
thereafter  he  became  employed  by  the 
Southern  California  Edison  Company  in 
the  testing  department.  In  1906  he  was 
promoted  to  the  position  of  engineer  of 


Obituary 


Edgar  M.  Graham,  consulting  engi- 
neer in  Muskogee,  Okla.,  since  1910, 
v^as  killed  May  14  in  an  automobile  ac- 
cident. For  more  than  ten  years  Mr. 
Graham  was  chief  engineer  of  the 
Muskogee  (Okla.)  Electric  Traction 
Company.  He  built  during  this  time 
about  10  miles  of  the  Webbers  Falls 
Railway  Company.  In  1900  he  became 
assistant  to  Guthrie  &  Diehl,  consult- 
ing engineers,  Buffalo,  N.  Y.  The  fol- 
lowing year  he  became  connected  with 
the  New  York  Central  Railroad  and 
then  was  with  the  Lackawanna  Steel 
Company  for  two  years.  In  1905  he 
became  chief  draftsman  for  the  Buffalo 
&  Susquehanna  Railway  Company  and 
in  1907  was  made  assistant  chief  engi- 
neer. He  entered  private  practice  in 
Buffalo  in  1908.  Mr.  Graham  was  forty 
years  old  and  active  in  engineering  so- 
ciety affairs.  He  was  a  member  of  the 
A.  S.  C.  E.  and  president  of  the  Musko- 
gee chapter  of  the  American  Associa- 
tion of  Engineers. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Report  of  Delinquent  Accounts  in 
N.  E.  C.  A. 

A  GOOD  idea  of  the  general  conditions  of  collections 
throughout  the  electrical  industry  is  presented  in  the 
summary  of  Secretary  Frederic  P.  Vose,  National  Elec- 
trical Credit  Association,  which  met  in  annual  convention 
at  Richmond,  Va.,  May  19  and  20.  The  total  number  of 
tardy  and  delinquent  customers  reported  to  the  five  associa- 
tions was  192,088.  Of  the  delinquent  accounts  reported, 
there  was  an  average  increase  throughout  the  five  associa- 
tions of  67  per  cent  in  number  and  49  per  cent  to  242  per 
cent  increase  in  the  amount  involved.  The  percentages 
reflect  the  general  depression  in  the  industry  and  the  multi- 
plying of  unsatisfactory  accounts. 


Total  of  202,000,000  Large  Lamps  Sold 
During  Year  1920 

TOTAL  sales  of  lamps,  excluding  miniature,  in  the 
United  States  during  the  year  1920  amounted  to  202,- 
000,000  tungsten-filament  lamps,  according  to  the  report  of 
the  lamp  committee  submitted  before  the  National  Electric 
Light  Association  in  convetion  at  Chicago  this  week.  This 
is  an  increase  of  32,000,000  lamps,  or  19  per  cent  over  sales 
for  the  year  1919.  In  the  Electrical  World  of  Jan.  1, 
1921,  it  was  estimated  that  215,000,000  large  tungsten  lamps 
were  produced  in  1920. 

In  numbers  the  percentage  of  tungsten-filament  lamps  has 
shown  a  decided  increase  each  year  since  their  introduction 
until  in  the  year  1920  they  comprised  95.7  per  cent  of  the 
total  large  lamps  sold.  On  the  other  hand,  the  sale  of 
carbon  lamps  has  fallen  off  each  year  until  in  1920  the 
percentage  stood  at  4.3  of  the  total  sales.  Their  sales  in 
1920  amounted  to  9,000,000  lamps,  a  decrease  of  4,000.000 
over  1919.  Relative  percentages  of  large-lamp  sales  from 
1907  to  1920  are  shown  in  the  following  table: 


Year 

1907 
1906 
1909 
1910. 
1911 
1912 
1913 


Tung -ten 

(Including 

Tantalum) 

0  8 

7   3 

15  9 

22  0 

28   I 

41.0 

56.7 


Carbon 
(Including 
"Gem") 
99  2 
92  7 
84    1 
78  0 
71   9 
59  0 
43  3 


Year 
1914 
1915 
1916 
1917 
1918 
1919 
1920 


Tungsten 
(Including 
Tantalum) 

70  5 

78   9 

83  7 

87  0 

89  0 
.  93.0 
.      95  7 


Carbon 

(Inf  ludi-g 

"Gem") 

29   5 

21    I 

16  3 

13  0 

110 

7.0 

4  3 


As  stated  in  the  committee's  report  for  the  previous  year, 
there  has  been  recorded  each  year  an  increase  in  the 
average  candlepower  of  lamps  sold.  This  increase  is  due  in 
part  to  the  utilization  of  gas-filled  tungsten  lamps  in  serv- 
ice formerly  performed  by  other  types  of  lamps.  The  fig- 
ures for  average  candlepower,  watts  and  efficiency  for  the 
past  three  years  show  a  favorable  increase  which  is  inter- 
esting in  indicating  the  upward  trend  in  lamp  manufacture 
and  sales. 

Each  year  the  report  has  recorded  the  average  candle- 
power,  watts  and  efficiency  of  lamps  sold.  These  figures 
for  the  past  three  years  have  been  as  follows: 


1918  1919  1920 

.\veTage  candlepower  (horizontal) 51.5  53.  2  55  8 

.\verage  watts 527  51.5  533 

.\verage  lumens  per  watt 103  10,5  106 

Average  lumens 515  532  558 


The  tendency  toward  standardization  of  the  different 
types  and  voltages  of  tungsten  lamps  is  noticeable  from 
the  table  that  is  given  below.  The  gas-filled  type  is  steadily 
increasing  in  sales,  while  the  vacuum  type  is  falling  off. 
Still,  of  the  202,000,000  large  lamps  sold  in  1920,  41,000,000 
v.ere  of  the  gas-filled  type  and  161,000.000  of  the  vacuum 
type. 

At  the  same  time,  while  the  gas-filled  lamps  comprised  only 
20.3  per  cent  in  number,  they  aggregated  46  per  cent  in  wat- 
tage and  56  per  cent  in  candlepower.  The  40-watt  vacuum 
lamp  still  remains  the  most  popular  size,  although  the  per- 
centage has  been  decreasing  steadily.  The  50-watt  size 
shows  the  greatest  gain  of  all,  the  1920  demand  being 
24,000,000  as  compared  with  16,500,000  in  1919.  Lamps  of 
the  100-watt  vacuum  type  have  fallen  off  in  the  last  few 
years,  while  that  size  in  the  gas-filled  type  has  steadily 
come  up. 

DISTRIBUTION  OF  TUNGSTEV  FILAMENT  LAMPS  BY  SIZES 
AND  TY'PES 


Size: 
Vacuum  t>'pe: 
Sign  lamps. . .  . 

15  watts 

25  watts.  .  . 
40  watts 
50  watts 

60  watts 

100  watts 

Street  railway . 
Others 


Per  Cent  of  Total  Tungsten 

• •  Filament  Lamps 

1918  1919  1920 


Total  vacuum  type 
Gas-Filled  Type; 

50  watts 

75  watts 

100  watt-s      .  ,  . 
200  watts.  .  . 
300-1,000  watts 
Street  series ... 
Others 

Total  gas-filled  type-. 


4  9 

4  3 

5  6 

5    5 

4.  i 

5  5 

22   4 

21    0 

18  6 

24   3 

21    6 

20   1 

8   4 

9  7 

119 

13   3 

13  0 

12  3 

2   0 

1    3 

1.0 

3  8 

3  3 

3  2 

1   7 

2  7 

I.I 

86  3 

61   0 

79  7 

1   9 

18 

4    1 

5  5 

5  9 

4   7 

S  5 

6.3 

1    9 

2  2 

2  3 

1    3 

10 

12 

13 

14 

1.3 

0  4 

15 

1.5 
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Gradual  Resumption  of  Washing 
Machine  Demand 

DISCUSSION  of  prevailing  business  conditions  by  Sec- 
retary Seitz  occupied  the  greater  part  of  the  opening 
i;ession  of  the  spring  meeting  of  the  American  Washing 
Machine  Manufacturers'  Association,  held  May  18  and  19 
at  the  Hotel  Sherman,  Chicago.  A  sudden  revival  of 
demand,  he  said,  was  not  to  be  expected,  but  business  in 
most  lines  was  showing  a  fair  increase  for  each  month  to 
date.  He  submitted  the  April  repoi't  on  production  of  wash- 
ing machines,  gathered  through  his  office,  as  evidence  of  the 
gradual  resumption  of  demand,  showing  that  April  produc- 
tion had  increased  over  March.  March,  he  added,  had  shown 
a  large  increase  over  preceding  months. 

At  the  afternoon  session  a  committee  was  instructed  to 
draw  up  a  resolution  opposing  the  passage  of  the  Chicago 
ordinance  which  proposes  to  license  all  dealers  in  electrical 
applinces  and  to  require  tests  of  all  electrical  appliances 
sold  in  Chicago,  and  to  co-operate  wath  any  other  body  fight- 
ing the  bill. 

Following  this  several  examples  of  misleading  advertising 
of  washing  machines  were  brought  before  the  meeting,  and 
it  was  decided  that  the  matter  was  so  vital  to  the  welfare 
of  the  industry  that  it  should  be  brought  to  the  attention 
of  the  Associated  Advertising  Clubs  at  once  and  also  that 


1338 


ELECTRICAL     WORLD 


VOL.  77,  No.  23 


members  should  use  their  influence  with  the  publications 
concerned  to  have  the  praotice  discontinued.  Members  com- 
plained that  advertising  of  washing  machines  at  extremely 
low  prices  misled  the  public  and  the  dealers  to  expect  im- 
possible cuts  on  legitimate  prcKluets. 

An  educational  program  was  proposed  to  acquaint  dealers 
with  the  need  of  a  proper  spread  between  list  and  factory 
price,  but  no  action  was  taken  on  it  at  that  session. 

Some  Business  Aspects  in  the 
Intermountain  Region 

LIGHT  money  is  still  the  bane  of  business  and  industi-y  in 
J  the  Intermountain  West,  and  loans  are  next  to  impos- 
.sible  to  get  even  for  the  most  urgent  enterprises.  Sheep 
men  and  cattle  gi'owers  are  reported  in  a  quandary  to  know 
how  to  tide  over  the  crisis.  Warehouses  are  packed  full  of 
Western-grown  fleeces,  and  some  growers  have  as  many  as 
three  season.s'  clippings  now  on  hand  and  can  scarcely  get 
money  to  meet  current  expenses.  Most  of  them  have  reduced 
their  employee  force  by  upward  of  50  per  cent.  Banks,  it 
seems,  come  to  the  rescue  only  in  extreme  cases,  and  then 
often  to  protect  their  loans.  At  the  same  time  the  spring 
season,  with  its  prolonged  siege  of  cold  and  wet,  has  been 
unfavorable  to  lambing.  The  one  hopeful  sign  of  relief  is 
the  tariff  bill  that  was  just  signed  by  the  President,  which 
excludes  foreign  wool. 

Farmers  are  also  hard  put  to  it  to  finance  the  spring 
cultivation  and  planting.  With  beet  growers  seed  is  a  big 
item  of  expense  and  sugar  companies  are  giving  relief  here. 
They  are  also  interceding  for  their  growei's  with  the  banks 
in  an  effort  to  obtain  for  them  loans  to  pay  for  the  labor  of 
cultivating  and  thinning.  A  late  season  has  seriously  re- 
tarded the  sowing  of  crops.  Despite  the  low  market  price 
on  general  farm  products  farmers  are  holding  up  to  their 
acreage  averages.     Everything  points   to  bounteous   yields. 

The  copper  industi-y  is  virtually  nil  as  a  market  for  elec- 
trical and  other  merchandise.  The  plants  are  only  buying 
such  supplies  as  are  necessary  to  keep  the  physical  equip- 
ment intact  until  operations  are   resumed. 


Buying  of  Brushes  by   Central-Station 
Companies  Close  to  Normal 

MANUFACTURERS  of  carbon  brushes  quite  uniformly 
report  a  quiet  market  for  their  product  this  spring. 
With  industrial  operation  at  its  present  low  point  in  so  many 
lines  of  activity  throughout  the  country  fewer  motors  are 
being  run  and  fewer  brushes  are  being  bought.  On  the 
other  hand,  in  certain  lines,  such  as  the  steel  industry,  op- 
portunity is  being  taken  of  slack  production  to  overhaul 
electrical  equipment,  and  there  the  demand  for  replace- 
ment brushes  holds  up  fairly  well.  Electric  railways  are 
not  endeavoring  to  carry  surplus  stocks,  and  their  Ijuying 
is  of  the  hand-to-mouth  order.  Central-station  companies 
at  the  present  time  are  buying  most  nearly  to  their  normal 
requirements. 

There  are  signs  of  better  business  ahead,  however;  in 
fact,  in  certain  quarters  it  is  stated  that  the  carbon-brush 
business  this  month  represents  an  improvement;  over  the 
previous  three  months.  This  is  especially  noted  in  the 
automobile  branch  of  the  industry,  as  brushes  for  starting 
and  lighting  sets  had  probably  been  hit  hardest  of  all  types 
when  the  automobile  business  slumped  so  severely.  Pro- 
ducers as  a  rule  are  proceeding  cautiously,  nevertheless,  on 
the  supposition  that  the  next  few  months  may  be  lean  ones. 
Production  is  down  to  .50  to  7.5  per  cent  of  capacity  and 
inventories  have  been  reduced  accordingly. 

Stocks  of  the  semi-finished  products  are  in  ample  shape 
to  take  care  of  customers,  however,  for  shipments  at  pres- 
ent are  very  prompt.  Prices  are  still  at  their  peak  except 
with  one  producer  who  is  selling  brushes  at  their  present 
replacement  cost,  and  this,  it  is  stated,  figures  about  a  10 
per  cent  reduction.  Other  manufacturers  are  quoting  on  a 
price  basis  which  has  remained  constant  since  the  latter 
part  of  1918. 


Interest  in  Trade  Acceptances  Continues 
to  Grow 

REPORTS  coming  in  to  the  National  Association  of 
Credit  Men  show  that  certain  companies  consider  the 
trade  acceptance  the  most  valuable  of  all  collection  instru- 
ments, especially  in  times  like  the  present  when  there  is  a 
strong  tendency  on  the  part  of  retailers  to  let  their  obliga- 
tions run  and  to  use  all  sorts  of  excuses  to  delay  payment. 
This  form  of  payment  is  coming  more  and  more  into  use, 
not  only  as  a  method  of  affecting  collections  but  also  as  a 
sound  type  of  commercial  paper. 

At  the  same  time  there  has  been  found  throughout  certain 
sections  of  the  country  a  reluctance  on  the  part  of  banks 
to  accept  trade  acceptances — particularly  when  these  are 
in  small  denominations.  One  of  the  larger  electrical  supply 
jobbers  has  overcome  this  difficulty  by  taking  trade  accept- 
ances on  his  monthly  statement,  thereby  decreasing  the 
number  of  his  pieces  of  paper  but  considerably  increasing 
the  value  of  each  one.  Some  banks  that  discounted  this 
paper  would  have  been  unwilling  to  have  discounted  smaller 
M  mounts. 

The  number  of  acceptances  is  increasing  in  the  electrical 
jobbing  industry,  although  the  denominations  are  smaller 
in  amount.  At  the  same  time  more  jobbers  are  coming  to 
realize  that  this  two-name  paper  increases  their  turnover 
of  capital,  lessens  their  losses  and  makes  for  a  better 
credit  condition  of  both  buyer  and  seller. 

Many  cutomers  formerly  on  open  account  were  frequently 
seen  on  the  "past-due"  list;  but  under  the  trade  acceptance 
method  of  credit  these  names  as  a  i"ule  are  missing  from 
this  list. 

The  Metal  Market  Situation 

THE  copper  market  shows  a  slight  weakness  in  line  with 
current  weakness  of  demand.  Domestic  consumers 
remain  out  of  the  market,  and  foreign  orders,  which  have 
been  received  in  such  encouraging  volume  of  late,  have 
fallen  off.  A  decided  break  in  foreign  exchange  rates  last 
week  was  perhaps  in  part  accountable  for  this,  as  it  meant  a 
corresponding  lowering  of  the  equivalent  price  per  pound 
of  spot  copper  at  London.  Copper  for  prompt  and  June 
shipment  can  be  purchased  at  13.25  cents  per  pound  de- 
livered, though  the  asking  price  of  some  producers  ranges 
up  to  13.50  cents.  June  and  July  copper  is  held  at  13.50 
cents,  but  it  is  thought  this  could  be  shaded.  The  full  third 
quarter  is  quoted  at  13.75  cents. 

To  stimulate  the  market,  trading  in  standard  copper  was 
begun  on  the  New  York  Metal  Exchange  on  June  1  under 
a  new  and  broad  contract. 

Demand  for  lead  continues  light,  and  with  the  drop  in 
sterling  e.xchange  noted  above  foreign  lead  prices  are  ap- 
proaching a  figure  where  they  will  enter  into  competition. 
Zinc  quotations  are  a  trifle  easier  and  the  market  as  a  whole 
is  quiet.  There  is  little  pressure  to  sell  tin,  though  prices 
are  off  slightly  under  the  influence  of  lower  London  quota- 
tions and  the  break  in  the  price  of  sterling;  but  on  the  other 
hand  consumers  are  showing  no  more  buying  interest.  The 
position  of  the  .scrap  metals  market  is  unchanged. 

NEW  YORK   METAL  MARKET  PRICE 


Copper 

London,  standard  spot 

Prime  Lake 

Electrolytic. . . 

Casting 

Wire  has.-. 

L«ad.  trust  price.  

Antimony 

Nickel,  Itigot 

Sheet  line,  f.o.b.  smelter 

Zinc,  spot 

Tin 

Aluminum.  98  to  99  per  cent 


.May  34.  1921  May  31.  1921 

t       ■        d  £      >      d 

74       0      0  72     10     0 

Cents  per  PouikI  Cents  per  Pound 

13  25  13  25 

13   12'~13.50  13  25-13.50 

12  62;  12.50 

•4  75— 15  00  15  00—15.25 

5  00  5  00 

5  25  5  25 

41   00  41,00 

10  00  10  00 

5  25  5  20 

32  25  31   62! 

28  00  28,00 


OLD   METALS 


Heavy  copper  and  wire. 

Bras?,  heavy 

Bra.*w,  light 

Lead,  heavy,  , 

Zinc.  ol(J  wrap     


t  ent-s  per  I'ound 
10  50— 10  75 
5  25—  5  50 
4  00—  4  25! 
4  25  4  40 
2  50—  2  75 


Cents  per  Pound: 
10  50— 10  75 
5  25—  5  50 
4  00—  4  25 
4  25—  4.40 
2  50-  2.7S 
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The  Week 

IN  TRADE 

Prices    When    Quoted    Are    Those    Prevailing    at    the 

Opening  of  Business   on   Monday   of   This    Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


WHILE  little  of  a  hopeful  nature  is  reported  on  business 
conditions  in  the  electrical  trade  in  the  New  York 
region  and  in  the  city  of  Chicago,  other  centers  do  show  a 
little  more  life.  Building  permits  in  Boston  increased  well 
last  week,  the  wiring  supplies  trade  is  quite  good,  and  while 
prices  are  holding  well  for  materials  in  small  quantities,  still 
on  large  lots  there  is  some  cutting.  Trade  outside  of  Chi- 
cago is  increasing  somewhat,  and  washing-machine  makers 
have  had  a  constantly  increasing  production  this  year.  St. 
Louis  industrials  are  inquiring  for  new  property  for  expan- 
sion purposes,  and  the  Standard  Underground,  it  is  reported, 
has  purchased  a  large  biact. 

Residential  construction  is  bettering  in  the  Southeast  and 
meters  are  moving  well  to  municipalities  and  small  central 
stations.  Jobber  business  is  getting  better  in  number  of 
orders  and  in  size.  Things  are  quiet  in  the  Intermountain 
region  because  of  poor  stock  sales  and  consequent  credit 
restraints.  The  Northwest,  too,  is  quiet,  although  broken 
somewhat  by  activity  in  residence  building.  Industrials  are 
not  expanding.  New  York  contractors  are  doing  quite  a  bit 
of  estimating,  but  that  is  about  as  far  as  it  goes  for  the 
present.  Pipe  and  armored  conductor  prices  are  soft  there. 
Fans  are  moving  well  in  St.  Louis  and  but  little  in 
New  York. 


NEW  YORK 

There  does  not  seem  to  be  any  improvement  in  the  elec- 
trical trade  worthy  of  note  in  this  section.  Occasionally 
temporary  spurts  in  business  occur,  and  here  and  there  job- 
bers report  an  upward  tendency  in  sales,  but  the  general 
situation  is  on  a  level  with  that  which  has  prevailed  for 
many  weeks.  From  present  indications  little  relief  from  the 
quiet  market  is  promised  before  next  fall. 

Contractors  are  doing  considerable  estimating  on  building 
work,  and  there  are  plenty  of  plans  in  the  air,  but  the  result.s 
are  still  far  in  the  future.  With  industrials  generally  oper- 
ating at  low  capacity,  that  outlet  for  goods  is  now  limited; 
shipyards  are  seeking  longer  credit  terms  and  contractors 
are  stocking  nothing  at  all.  On  the  other  hand,  this  policy 
of  non-stocking  is  providing  an  every-day  source  of  bread- 
and-butter  buying  that  helps  to  keep  things  going. 

No  new  prices  are  reported  this  week,  though  conduit  and 
armored-cable  prices  are  soft  with  jobbers.  Buying  is  fi-om 
hand  to  mouth,  and  conservatism  in  stocking  rules  in  all 
lines  of  goods,  even  in  seasonable  articles  such  as  fans  and 
flashlights,  which  have  not  started  to  move  yet.  Jobbers 
disagree  on  collections,  but  the  situation  with  those  whose 
collections  have  all  along  been  good  remains  favorable, 
while  with  those  whose  collections  have  been  tight  no  im- 
provement is  shown. 

Lamp  Cord. — In  lots  of  1,000  ft.  No.  18  twisted  cotton  sells 
for  $14  to  $17.70  and  No.  18  cotton  parallel  for  $16.50  to 
$17.75.  Demand  is  quiet  and  stocks  are  only  fair  except 
where  jobbers  act  as  agents,  and  there  stocks  are  large. 

Fans. — For  the  most  part  supplies  have  not  started  to 
move,  there  having  been  little  good  fan  weather  thus  far. 
Stocks  are  good,  but  compared  with  other  seasons  the  num- 
ber carried  is  extremely  conservative.  The  16-in.  oscillating 
fan,  which  jobbers  are  selling  in  lots  of  twelve  for  from  $26 
to  $32.40,  according  to  make,  bids  fair  to  maintain  its 
popularity. 

Flashlights. — The  usual  vacation  run  of  sales  in  this  line 
has  not  started,  jobbers  report,  and  renewal  business  is  only 


fair.  Stocks  are  spotty,  and,  in  representative  instances  the 
discount  allowed  on  standard  packages  is  40  and  10  per  cent; 
in  unit  packages  of  ten,  40  per  cent,  and  less  than  unit 
packages,  33a  per  cent. 

Conduit. — Stocks  are  spotty  with  not  very  much  material 
moving.  In  2,500-ft.  lots  prices  quoted  this  week  on  1-in. 
black  range  from  $60  to  $68  per  1,000  ft.;  .i-in.  galvanized, 
$65.70  to  $73.40;  1-in.  black,  $116  to  $127;  and  1-in.  gal- 
vanized, $125.60  to  $137.90.  The  lower  range  is  nearer  the 
actual  market,  and  even  these  prices  are  shaded. 

Non-metallic  Flexible  Conduit.^ — In  1,000-ft.  lots  /a-in. 
brings  from  $22  to  $24.75  and  1-in.  from  $23  to  $27.  Very 
little  is  being  sold,  though  stocks  are  fair. 

Knife  Switches. — Demand  is  spotty,  and  so  are  stocks, 
though  there  is  no  scarcity  of  material.  A  standard  single- 
throw,  two-pole,  30-amp.  fused  switch  jobbers  sell  for  about 
90  to  95  cents  each  in  lots  of  a  dozen. 

Flexible  Armored  Conductor. — No.  14,  two-wire,  double- 
strip  in  1,000-ft.  lots  is  nominally  selling  for  from  $55  to  $58 
per  1,000  ft.,  but  these  prices  are  cut  drastically  under  pre- 
vailing competition.     Demand  quiet;  stocks  fairly  good. 

Rubber-Covered  Wire.^ — A  few  jobbers  report  a  fair  de- 
mand, but  the  general  situation  is  weak.  Some  houses  have 
large  stocks,  others  are  down  to  fair  quantities.  The  market 
has  settled  to  a  price  of  $6.75  to  $7  per  1,000  ft.  for  10,000 
ft.  of  No.  14  single-braid. 


CHICAGO 

Business  from  the  country  is  better  but  is  not  of  suffi- 
cient volume  to  bring  the  aggregate  up  to  a  fair  volume. 
Local  industrial  conditions  are  disquieting.  The  construc- 
tion labor  controversy  remains  open  and  the  shutdoviTi  is 
approaching  the  absolute. 

Non-employment  is  on  the  increase  in  the  Detroit  district, 
with  many  large  plants  reducing  forces  and  some  of  the  big 
auto  builders  considering  shutting  down.  In  the  steel  plants 
along  the  south  of  Lake  Michigan  forces  are  being  gradually 
reduced  as  the  volume  of  "orders  on  book"  continues  to 
shrink.  It  is  freely  predicted  that  the  present  slump  in  the 
steel  trade  will  persist  until  fall  and  that  further  cuts  both 
in  prices  and  in  wa^es  must  come  before  any  upward  slant 
is  found.  In  short,  the  general  opinion  is  that,  while  the 
low  point  in  trade  may  have  already  been  touclied,  it  will  be 
some  time  before  any  better  tendency  is  felt. 

As  regards  collections  no  improvement  is  noted.  Average 
collections  with  the  large  houses  continue  to  range  around 
ninety  days.  Contractors,  fearful  of  a  long-drawn-out  con- 
troversy in  the  present  labor  troubles,  are  not  stocking  any 
materials  and  contractor-dealers  are  following  the  same  pro- 
cedure. Retailers  find  their  stock  moves  slowly,  as  lack  of 
employment  is  reducing  the  amount  of  money  in  circulation. 
No  price  changes  of  moment  have  occurred. 

Line  Material. — No  price  fluctuations  in  wire  or  other 
outside  material  have  been  noted.  Demand  is  limited  to 
out-of-tovm  customers.  Bare  copper  wire  stands  at  16J 
cents  per  pound  for  No.  8  in  1,000-lb.  lots  and  No.  6  weather- 
proof, triple-braided,  is  17  cents  per  pound  in  similar 
quantities. 

Inside  Wiring  Material. — Business  is  a  little  better  in  this 
line  than  any  other  as  numerous  rewire  and  repair  jobs  are 
under  way.  Prices  are  unchanged  with  rubber-covered  No. 
14  offered  at  $7  per  1,000  ft.  in  1,000-ft.  lots.  Flexible 
armored  conductor  is  finding  slow  sale  at  $57.50  per  1,000 
ft.  for  the  No.  14,  two-wire. 

Black  Conduit. — The  new  quotation  noted  last  week  of 
$59  per  1,000  ft.  in  5,000-lb.  lots  is  not  causing  any  appre- 
ciable increase  in  trade.  Contractors  and  dealers  alike  are 
refusing  to  take  any  chance  by  stocking  up. 

Washing  Machines. — Increased  production  is  the  story 
with  washing  machines.  A  steady  recovery  all  through  the 
year  has  occurred  since  last  winter,  and  the  industry  as  a 
whole  is  now  making  and  selling  more  machines  than  at 
any  time  since  last  fall.  Washers  are  recognized  as  a 
necessity  and  the  liberal  extended  payment  terms  being 
offered  are  permitting  a  wide  distribution.  It  is  estimated 
that  factories  are  now  running  on  approximately  60  per  cent 
capacity. 
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BOSTON 

Trade  is  well  sustained  in  wiring-supply  lines,  and  while 
the  demand  for  appliances  fell  off  during  the  week-end 
holiday,  considerable  activity  is  apparent.  House-wiring 
campaigns  are  proceeding  well.  Building  and  engineering 
contracts  placed  in  New  England  during  the  week  ended 
May  24  totaled  $5,230,100,  a  gain  of  $1,4;5:{,500  over  the 
preceding  week.  Labor  troubles  are  still  handicapping  the 
resumption  of  normal  building,  however.  In  some  engi- 
neering offices  a  better  feeling  is  apparent  and  jobbers  gen- 
erally point  to  improved  business  in  May  against  April  of 
this  year.  Collections  still  have  to  be  watched  closely. 
Shortages  in  supplies  are  virtually  unknown.  Prices  are 
holding  firm  in  the  main  for  small-quantity  purchases,  but 
on  large  sales,  notably  in  wire,  considerable  cutting  is 
apparently  taking  place.  The  New  England  Power  Com- 
pany has  decided  to  go  ahead  with  a  6,000-hp.  development 
on  the  Deerfield  River  at  Searsburg,  Vt.,  hoping  to  complete 
a  layout  costing  about  $1,. 500,000  in  1922. 

Meters.— Although  the  market  is  quiet,  some  orders 
hitherto  held  back  from  shipment  are  now  being  called  for 
by  the  purchasers.  Back  orders  are  also  keeping  manufac- 
turing facilities  moderately  busy. 

Lamps.- — Lamp  sales  hold  up  better  than  most  other  sup- 
plies.  Stocks  are  excellent.   Sign  lighting  is  developing  well. 

Motors. — A  quiet  market  continues,  with  some  "pick-up" 
sales  and  a  fair  volume  of  scattered,  small  business.  Noth- 
ing like  the  available  productive  facilities  can  be  utilized 
in  motor  manufacture  at  present.  Some  distributors  are 
moving  their  stocks  slowly  by  offering  less  than  factory 
prices.  The  market  for  second-hand  motors  is  extremely 
quiet,  owing  to  the  supply  of  new  motors  available. 

Wire. — A  fair  demand  is  reported.  In  5,000-ft.  lots  No. 
14  i-ubber-covered  sells  for  $7  per  1,000  ft.,  and  in  1,000-ft. 
lots  at  $10.  Weatherproof  wire  sells  as  follows  per  100 
lb.  in  the  triple-braid  selection:  Reels  or  large  coils,  solid 
No.  4/0  to  No.  8,  100-lb.  to  200-lb.  lots,  $21.50.  No.  8  in 
25-lb.  coils,  solid,  in  100-lb  to  200-lb.  lots,  sells  for  $22.50. 
Additions  for  stranding  range  from  $0,005  per  pound  in  No. 
0  and  larger  to  $0.04  per  pound  for  No.  8. 

Flexible  Armored  Conductor. — ^Sales  are  somewhat  im- 
proved. One  house  is  disposing  of  10,000  ft.  to  20,000  ft. 
per  week — a  subnormal  volume,  but  encouraging  neverthe- 
less. No.  14  double-strip  is  moving  at  $G0  per  1,000  ft.  in 
1,000-ft.  lots,  the  market  being  open  above  this  quantity. 
Plenty  of  this  material  can  be  had  locally. 

Plugs  and  Receptacles. — Some  of  these  are  moving  into 
the  contractors'  hands  following  recent  price  concessions. 
A  well-known  line  sells  as  follows:  Plugs,  less  than  cartons, 
30  cents  net;  cartons,  27  cents  net,  standard  packages,  24 
cents  net.  Another  number  of  plug,  in  lots  of  1,000,  sells 
at  15  cents  net. 

Lamp  Guards. — Prices  quoted  on  a  leading  make  range 
from  50  per  cent  off  double  list  on  less  than  one-fifth  of  a 
standard  package  to  70  per  cent  oflf  double  list  on  five 
standard  packages.  Trade  is  moderate  with  good  stocks  as 
related  to  present  demand. 

Industrial  Electric  Trucks. — While  the  market  is  dull  con- 
siderable interest  is  apparent  in  marine  circles,  and  some 
competitive  try-outs  are  reported  under  way  along  the 
Boston  waterfront. 

Electric  Ranges. — Demand  is  quiet,  with  sales  spotty.  •  A 
leading  manufacturer  announced  a  price  reduction  approx- 
imating 7i  per  cent  effective  .June  1,  owing  to  decreased 
factory  costs.     Deliveries  are  being  made  from  stock. 

ATLANTA 

It  is  encouraging  to  note  a  slight  improvement  in  business 
in  general.  Electrical  jobbers  report  that  their  business 
for  the  past  two  weeks  shows  considerable  increase  over 
prior  periods  as  regards  not  only  the  number  of  orders  being 
received  but  also  the  volume  of  the  individual  orders,  which 
is  increasing.  The  increase  in  the  number  of  inquiries  is 
evidence  of  a  decision  on  the  part  of  the  industrial  plants 
to  take  up  improvements  and  expansions  which  were  al- 
lowed to  be  dropped  in  the  early  fall.  The  textile  mills  seem 
to  be  entering  upon  a  more   ac''"3  market.     Three   of  the 


largest  mills  in  Georgia,  which  have  been  shut  down  for 
some  time,  were  permanently  reopened  last  week.  Private 
concerns  estimate  the  1921  cotton  crop  at  8,000,000  bales, 
the  smallest  yield  in  many  years.  This  should  lend  a 
firmer  tone  to  the  cotton  market  despite  the  carry-over  of 
last  year's  crop  of  13,000,000  bales.  It  should  also  go  far 
to  stimulate  activities  in  the  rural  districts.  Construction, 
particularly  of  the  small  residence  and  the  commercial 
house,  is  getting  well  under  way,  as  is  evidenced  by  build- 
ing permits  in  the  eight  principal  Southern  cities  for  April 
which  totaled  $2,960,000.  This  movement  should  be  further 
stimulated  by  the  reduction  in  building  cost,  a  bulletin  of 
the  Association  of  Contractors  and  Builders  shoviring  that 
construction  is  costing  approximately  70  per  cent  what  it 
cost  a  year  ago. 

Fans. — Despite  the  recent  warm  spell,  the  movement  in 
this  line  is  not  up  to  jobbers'  expectations,  though  they 
still  hold  a  most  optimistic  outlook  for  the  season. 

Rigid  Conduit. — The  market  continues  quite  dull,  and 
nearly  all  jobbers  have  accumulated  heavy  holdings.  There 
is  little  movement  of  the  larger  sizes,  though  i-in.  and  5-in. 
sizes  of  black  are  moving   quite  well  in  the  large  centers. 

Flexible  Armored  Conductor^ — This  continues  quite  active, 
especially  on  the  smaller  jobs.  The  price  is  steady  at  $70 
per  1,000  ft.  for  No.  14,  two-wire,  single-strip. 

Industrial  Lighting  Fi.xtures. — Advertising  campaigns  are 
serving  to  hold  up  sales  in  this  line,  the  100-watt  and  150- 
watt  sizes  being  reported  as  the  most  popular.  Local  stocks 
are  in  good  shape  with  shipments  at  two  weeks.  A  price 
advance  amounting  to  appro.ximately  20  per  cent  waa  an- 
nounced May  15. 

Pole-Line  Material. — Cross-arm  braces  and  through  bolts 
are  reported  quite  active,  while  other  lines  of  hardware  ai-e 
dull.  Cross-arms,  pins,  insulators  and  poles  are  all  re- 
ported slow,  purchases  being  for  current  demand  only. 
Stocks  of  all  items  are  plentiful  with  no  recent  change  in 
price  noted. 

Met»rs. — The  purchase  of  meters  by  municipafities  and 
small  central  stations  continues  to  hold  up  well,  the  5-amp. 
and  10-amp.,  two-wire  type  leading  in  volume.  Stocks  are 
in  good  condition. 

Schedule  Material. — This  line  continues  slow  with  pur- 
chases still  on  the  hand-to-mouth  basis.  Stocks  of  the  entire 
line  are  in  good  condition,  except  for  a  shortage  here  and 
there  in  certain  types  of  switch  plates  and  cut-outs.  Snap 
switches  and  key  sockets  are  reported  the  most  active,  with 
rosettes  the  slowest. 

Lamps. — The  sale  of  the  larger  size  lamps  is  keeping 
pace  with  the  activity  in  the  industrial  lighting  fi.xtures. 
Orders  for  75-watt,  type  C,  lamps  are  above  the  average. 

ST.  LOUIS 

The  best  news  from  the  industrials  this  week  was  the 
announcement  on  the  part  of  the  Standard  Underground 
Cable  Company  of  Pittsburgh  of  its  purchase  of  a  12-acre 
tract  upon  which  a  wire  factory  will  be  built  in  the  near 
future.  Other  concerns  are  making  inquiries  for  real  estate 
and  the  indications  are  for  a  good  volume  of  industrial  con- 
struction work,  though  it  is  problematical  as  to  when  it  will 
begin.  Wages  have  not  been  reduced  at  all  in  the  building 
lines,  and  until  some  concession  is  made  a  vast  amount  of 
work  will  be  held  off  the  market. 

Unseasonably  warm  weather  has  added  impetus  to  fan 
sales,  both  retail  and  wholesale.  No  appreciable  increase 
in  sales  of  other  summer  appliances  has  as  yet  resulted.  In 
fact,  except  for  the  increa.se  in  fan  sales,  business  on  the 
part  of  electrical  jobbers  shows  almost  no  change. 

Stocks  are  in  general  in  good  shape  though  some  jobbers 
report  an  oversupply  of  schedule  material.  The  demand 
for  electrical  materials  is  apparently  composed  of  a  large 
number  of  small  orders,  representing  a  healthy  condition. 
As  stocks  in  hands  of  contractors  and  retailers  are  being 
maintained  at  a  minimum,  it  is  believed  that  business  for 
the  jobbers  will  show  improvement  just  as  rapidly  as  busi- 
ness confidence  is  restored. 

Knobs  and  Tubes. — A  cut  in  the  price  of  "Nail-it"  knobs 
is  announced,  the  new  price  being  about  $19  per  1,000,  with 
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the  maximum  at  $20.80.  Local  stocks  are  not  considered  too 
heavy,  and  yet  the  demand  is  quite  low.  The  price  on  tubes 
is  unchanged. 

Fans. — Heavy  buying  by  consumer  and  retailer  was  found 
last  weeli  as  a  result  of  the  unseasonablly  warm  weather. 
Jobbers  report  that  the  largest  call  is  for  ceiling  fans 
because  they  are  not  stocked  by  the  retailers.  They  expect 
the  demand  for  the  popular  styles  to  be  heavier  in  a  month 
or  so  as  the  stocks  in  the  hands  of  retailers  become  ex- 
hausted. Stocks  in  hands  of  jobbers  are  considered  to  be 
on  a  conservative  basis. 

Flatirons. — Only  a  slight  improvement  in  demand  is  re- 
ported except  in  the  case  of  one  or  two  lines  on  which 
special  campaigns  are  being  conducted.  Local  stocks  are 
on  a  reasonable  basis. 

Poles  and  Cross-Arms. — The  expected  large  business  in 
these  items  has  so  far  failed  to  develop.  One  reason  ad- 
vanced is  that  the  inquiries  which  were  received  in  such 
attractive  amounts  were  based  on  transmission  extensions 
for  industrial  business  which  is  slow  to  materialize.  One 
large  jobber  reports  an  actual  decrease  in  business  for  the 
week.     Stocks  are  in  fairly  good  shape. 

Wire ; — Demand  and  supply  remain  unchanged,  and  though 
the  prices  are  as  low  as  they  are  expected  to  go,  no  one 
shows  any  appreciable  tendency  to  stock.  No.  14  rubber- 
covered,  in  5,000-ft.  lots,  is  selling  at  about  $6.75.  In  100,- 
000-ft.  lots  sales-  are  being  made  at  $6.35  to  $6.50,  the 
variation  being  largely  due  to  the  quality  of  the  wire.  The 
base  price  quoted  on  bare  and  weatherproof  varies  from 
15  cents  to  16  cents. 

Schedule  Materials. — The  demand  is  found  to  be  very 
quiet  with  stocks  somewhat  heavy.  There  is  a  tendency  to 
cut  prices  on  the  part  of  those  jobbers  with  heavy  stocks, 
and  there  is  an  underlying  feeling  that  a  general  price 
reduction  is  about  due. 


SAN  FRANCISCO 

The  outstanding  event  of  the  past  week  was  the  spread 
of  the  building  trades  strike  to  the  electrical  contracting 
industry,  with  the  result  that  not  only  are  all  the  San 
Francisco  and  Oakland  contractors  shut  down  but  that  other 
localities  also  have  become  affected,  with  a  prospect  of  the 
strike  becoming  state-wide.  So  tight  is  the  situation  that 
practically  no  shipments  are  being  made  by  jobbers  to  the 
affected  area  because  no  orders  are  being  received,  and  all 
city  salesmen  of  San  Francisco  and  Oakland  jobbers  have 
been  asked  to  take  their  vacations  the  first  two  weeks 
of  June. 

Household  Material. — ^Naturally  the  labor  situation  has 
not  improved  the  morale  of  the  buying  public,  and  very 
desultory  sales  of  appliances  are  reported.  There  are  vir- 
tually no  sales  crews  working  for  dealers,  and  those  dealers 
who  specialize  on  appliances  are  finding  the  sei-vices  of 
the  crew  captain  to  be  sufficient.  However,  should  the  strike 
last  it  is  probable  that  there  will  be  increased  appliance 
efforts  made  by  dealers  to  offset  their  contracting  loss. 

Conduit. — Prices  have  recently  been  amended  to  eliminate 
the  less-than-500-lb.  quantity  which  was  formerly  20  per 
cent  higher  in  price  than  the  500-lb.  to  10,000-lb.  quantity. 
The  10,000-lb.  assorted  is  now  the  minimum  quantity  for 
all  finishes. 

Conduit  Fittings. — Condulets  have  dropped  in  price  from 
20  to  25  per  cent.  Like  all  roughing-in  lines,  they  are  now 
very  slow  save  in  the  southern  part  of  the  state. 

Wire. — Although  the  more  sanguine  expected  that  inibber- 
covered  had  finally  touched  bottom,  a  new  low  mark  of  $7.20 
per  1,000  ft.  for  5,000-ft.  lots  of  No.  14  single-braid  solid 
is  recorded.  Weatherproof  wire  has  just  taken  a  drop  of 
50  cents  per  100  lb.,  making  a  new  base  of  19  cents  per 
pound  for  triple-braid  base  sizes. 

Lamps. — Jobbers  are  circularizing  the  trade  regarding 
their  requirements  for  Christmas  tree  outfits.  From  present 
indications  there  will  be  little  change  over  last  year's  styles 
and  prices.  A  determined  effort  is  being  made  to  reduce 
-the  value  of  consigned  lamps  on  the  dealers'  shelves,  it  being 
found  that  in  many  cases  their  value  totals  more  than  the 
value  of  the  same  stocks  at  the  first  of  the  year. 


SALT  LAKE  CITY— DENVER 

It  is  the  feeling  of  contractors  that  there  will  be  a  sub- 
stantial building  boom  once  the  prices  of  materials  come 
down  to  a  point  that  will  make  it  practicable,  and  many 
large  projects  are  awaiting  this.  This  period  of  relative 
inactivity  is  conducive  to  a  general  accumulation  of  stocks 
in  the  warehouses  of  jobbers  and  on  the  shelves  of  dealers. 

Vacuum  Cleaners.' — The  movement  is  satisfactory.  Deal- 
ers report  a  good  demand,  especially  since  the  advent  of 
housecleaning  time.  With  one  or  two  exceptions  there  has 
been  no  trouble  in  getting  quick  shipments  from  the  fac- 
tories and  in  unlimited  quantities. 

Motors. — 'A  field  of  almost  unlimited  possibility  is  afforded 
by  the  growing  use  of  motors  to  provide  flow  for  private 
irrigation  systems.  Farmers  and  fruit  growers  are  coming 
to  use  them  extensively  to  supplement  the  water  that  reaches 
them  by  gravity  flow.  Central  stations  are  leading  the  way 
in  this  development,  and  dealers  in  motors  are  competing 
vigorously  for  installation  contracts. 

Farm  Lighting  and  Power  Plants^ — Sales  at  present  are 
few.  Farmers  are  hesitant  about  investments  at  a  season 
when  crop  yields  are  uncertain.  Jobbers,  however,  are  per- 
ceiving the  possibility  ahead  and  sparing  no  effort  in  the 
work  of  educating  the  farmer  to  the  need  of  electric  service 
on  the  farm. 

SEATTLE— PORTLAND 

Conditions  in  the  electrical  business  in  the  Northwest 
generally  and  the  Puget  Sound  district  specifically  show  but 
little  change  from  week  to  week.  Buying  is  of  the  hand-to- 
mouth  variety,  and  from  present  indications  this  condition 
will  probably  obtain  until  well  into  the  summer  and  possibly 
later.  The  buying  which  will  materialize  from  logging 
camps,  lumber  mills,  fish  and  fruit  canneries  and  other 
industrials  has  not,  and  undoubtedly  will  not,  approach  the 
volume  expected,  neither  will  sales  of  domestic  appliances, 
movement  of  which  is  very  light.  At  present  washing  ma- 
chines, ranges  and  cacuum  cleaners  are  showing  a  fair 
movement,  but  sales  are  away  below  the  mark  set  for  this 
season  of  the  year.  The  movement  of  percolators,  chafing 
dishes,  flatirons,  etc.,  is  expected  to  register  satisfactory 
increases  during  June,  but  jobbers  and  dealers  are  well  pre- 
pared to  handle  normal  demands. 

Schedule  material,  owing  to  the  constantly  increasing 
building  program,  of  both  residence  and  business  structures, 
is  moving  in  a  fair  way,  and  the  demand  for  this  merchan- 
dise is  expected  to  continue  showing  improvement  until  late 
in  the  fall.  Improvement  in  building  is  noted  throughout  the 
entire  Northwest,  and  Seattle,  Tacoma,  Everett  and  Belling- 
ham  report  favorable  indications  of  a  continuance  of  this 
condition.  Prices  are  fluctuating  downward,  but  the  decrease 
is  gradual.  Certain  lines,  it  is  believed,  are  near  rock  bot- 
tom, while  others  will  continue  dropping  until  fall.  The  last 
oDservation  applies  particularly  to  domestic  appliances. 
Manufacturers  in  the  Portland  district  report  no  material 
change  in  general  business  or  collections,  but  jobbers  state 
that  collections  are  slightly  better.  Improved  collections, 
however,  are  partly  due  to  greater  activity  of  collection 
departments. 

Considerable  activity  is  reported  in  the  construction  of  new 
transmission  lines  in  various  counties  throughout  Oregon. 
Contractors  generally  report  quiet  business  so  far  as  large 
contracts  are  concerned,  but  small  contracting  work  con- 
tinues about  the  same,  there  being  an  increasing  amount  of 
residence  work.  The  marine  strike  continues  and  will  un- 
doubtedly result  in  the  closing  down  of  a  number  of  lumber 
mills  and  other  industries  because  of  lack  of  an  outlet.  In 
the  Portland  district  it  is  freely  predicted  that  there  will  be 
vei-y  little  change  in  business  in  general  before  the  fall 
movement  of  crops,  which  will  provide  a  new  supply  of 
money  and  relieve  the  situation  resulting  from  lack  of  move- 
ment of  last  year's  crops. 

"Flashlamps. — With  the  coming  of  the  camping  season 
dealers  report  an  increasing  demand.  Stocks  are  ample  and 
prices  are  steady. 

Meters. — Northwest  jobbers  in  considerable  numbers  re- 
port an  increasing  demand  occasioned  by  increased  residen- 
tial construction  and  some  transmission  extensions. 
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taxes  in  1920  increased  so  much  that 
the  resultiiiK  net  was  comparatively 
low. 

Accounts  receivable  amounted  to 
$754,249,  a  decrease  of  about  $160,000 
from  this  item  for  1919.  Inventories 
have  been  rated  at  $2,767,375. 


Standard    Underfiround    Cable    lo 
Erect  St.  Louis  Factory 

-Announcement  is  made  on  the  pai't 
of  the  Standard  Underground  Cable 
Company  of  its  purchase  of  a  12-acre 
tract  in  St.'  Louis  on  which  in  the  near 
future  a  large  plant  is  to  be  erected 
for  the  manufacture  of  cable  and  other 
forms  of  insulated  wire,  supplementinK 
its  four  other  factories.  A  million- 
dollar  addition  is  now  being  made  to  it* 
plant    in    Pittsburgh. 


Liji^hling  Fixtui't  Maiuifacturer.s 
to  Meet  in  .July 

The  midsummer  meeting  of  the  Na- 
tional Council  Lighting  Fixture  Manu- 
facturers will  be  held  at  West  Baden, 
Ind.,  July  6,  7  and  8.  Capacity  at- 
tendance is  requested  by  the  secretary 
as  matters  of  importance  to  the  light- 
ing-fixture   industi'y    will   be    discussed. 


Armstrong  Radio  Patent  Upheld 
for  Westinghouse 

As  a  result  of  litigation  extending 
over  a  period  of  years,  the  Armstrong 
radio  ''feedback"  patent,  controlled  by 
the  Westinghouse  Electric  &  Manufac- 
turing Company,  has  been  held  valid  by 
Judge  Mayer  in  the  United  States  Dis- 
trict Court,  Southern  District  of  New 
York.  The  De  Forest  Radio  Telephone 
&  Telegraph  Company  was  the  defend- 
ant which,  it  was  ruled,  infringed  all 
the  claims  presented.  The  employment 
of  the  "feedback"  arrangement,  it  is 
held,  greatly  increases  both  the  loud- 
ness and  the  definition  of  sounds  heard 
in  the  receiver,  improving  long-distance 
radio  communication. 


Educational  Program  by  Washing 
Machine   Manufacturers 

The  report  of  Miss  Mary  E.  Keowii, 
head  of  the  educational  bureau  of  the 
American  Washing  Machine  Manufac- 
turers' Association,  was  presented  be- 
fore the  spring  meeting  of  that  or- 
ganization, held  in  Chicago,  May  18-19, 
and  showed  that  the  efforts  of  the  asso- 
ciation to  educate  the  public  in  the 
proper  use  of  the  washing  machine  were 
bearing  fruit.  Accordingly  the  work 
of  the  bureau  will  be  continued  more 
extensively,  it  was  announced. 

Several  months  ago  bulletins  were 
printed  on  the  subject  of  "Laundering 
at  home."  Although  it  was  not  at- 
tempted to  give  extremely  widespread 
publicity  to  this  fact,  there  were  calls 
for  50.000  bulletins  in  five  weeks.  Each 
request  averaged  twenty-five  copies   so 


that  the  calls  came  from  about  2,200 
sources.  Arrangements  have  been,  com- 
pleted for  lectures  to  be  given  by  Miss 
Keown  on  the  subject  of  "Laundering 
at  Home"  before  the  Southern  Home 
Economics  Bureau  and  the  National 
Bureau  of  Home  Economics. 


N.  E.  C.  A.  to  Consider  Sales 
Terms  and  Cash  Discounts 

Resolutions  were  presented  at  the  con- 
vention of  the  National  Electrical  Credit 
Assot-iation,  held  at  Richmond,  Va., 
May  19  and  20,  according  to  the 
summary  of  .Secretary  Vose,  declaring 
it  to  be  the  sense  of  those  present 
that  the  variety  of  sales  terms 
and  numerous  cash  discounts  pre- 
vailing were  distinctly  detrimental  to 
the  electrical  industry  and  uneconomical 
to  manufacturers  and  jobbers  alike. 
It  was  proposed  that  a  committee  be 
formed,  composed  of  representatives 
from  the  Electrical  Supply  Jobbers'  As- 
sociation and  Associated  Manufacturers 
of  Electrical  Supplies,  to  act  in  con- 
junction with  the  N.  E.  C.  A.  and  to 
give  consideration  to  standardizing 
sales   terms   and  cash   discounts. 


Arrow  Electric  Company  Upheld 
in  Trade-Mark  Suit 

Judge  Killits  recently  handed  down 
an  opinion  in  the  federal  court  in  Ohio 
establishing  the  exclusive  right  of  the 
.\rrow  Electric  Company  to  the  trade 
marks  "Arrow"  and  the  symbol  of  an 
arrow  for  electrical  wiring  devices  and 
the  like,  and  in  addition  holding  that 
the  use  of  the  name  "Arrow  Manufac- 
turing Company"  in  a  similar  line  of 
business  was  on  the  facts  proved  a  case 
of  unfair  competition.  The  action  was 
to  restrain  the  use  by  defendant  (now, 
by  changed  corporate  name.  Airway 
Electric  Appliance  Corporation)  of  the 
figure  of  an  arrow  on  its  goods  and  the 
use  of  the  word  "Arrow''  co  designate 
its  manufactures. 


Manhattan  Electrical's  Business 
Shown  in  1920  Report 

For  the  year  ended  Dec.  31,  1920, 
the  Manhattan  Electrical  Supply  Com- 
pany, 17  Park  Place,  New  York  City, 
reports  net  profits  after  expenses  and 
taxes  of  $1.5.3,041,  as  compared  with 
$702,910  for  the  preceding  year.  Net 
sales  in  1920  amounted  to  $7,286,446. 
an  increase  over  the  preceding  year  of 
more  than  $300,000,  but  the  cost  of 
sales  in  1920  was  $5,608,475,  or  $550,- 
000  more  than   in   1919.     Expenses  and 


Machen  Company  Reports  Larger 
Demand  for  Specialties 

The  Machen  Electric  Manufacturing 
Company,  Bridesburg,  Philadelphia, 
manufacturer  of  push-button  switches, 
receptacles  and  ground  clamps,  states 
that,  although  it  is  a  new  company  and 
has  only  been  shipping  its  products 
since  last  December,  its  sales  have  stead- 
ily increased.  The  company  is  bring- 
ing out  a  Duplex  receptacle  similar  to 
the  standard  receptacle,  which  will  be 
ready  for  delivery  by  July  1.  The  com- 
pany is  represented  by  Hermans-Grif- 
fith Company,  San  Francisco;  A.  W. 
Marshall  Company,  Detroit;  W.  A. 
Hendrickson,  Boston;  George  H.  Maire, 
Seattle;  Metropolitan  Distributing  Com- 
pany, New  York  City;  Sperry  &  Bitt- 
ner,  Pittsburgh;  E.  F.  Reinhardt  & 
Company,  St.  Louis;  E.  M.  Scribner, 
Chicago;  Southern  Jobbers'  Supply, 
New  Orleans,  and  Samuel  Toole,  In- 
dianapolis. 


New  Store  and  Warehouse  for 
Electrical  Supply  Company 

The  N.  Hirschfeld  Electrical  Supply 
Company,  formerly  at  147  Bowery,  New 
York  City,  announces  that  it  has  re- 
moved its  main  store  and  warehouse  to 
78  Warren  Street,  where  it  has  much 
better  facilities  and  will  carry  much 
larger  stock.  This  location  was  chosen 
because  of  greater  convenience  for 
transportation  and  for  traveling  in  and 
around  the  city.  With  an  increased 
selling  force  and  service  department 
the  company  plans  to  improve  its  serv- 
ice to  the  trade  both  in  and  out  of  the 
city. 


Edi.son  Industrial  Lighting 
Exhibit  Returns  Home 

Completing  a  tour  of  approximately 
seventy  cities  in  twenty  states  since 
the  first  of  the  year,  during  which  the 
idea  of  better  industrial  and  commercial 
lighting  has  been  demonstrated  to  be- 
tween 10,000  and  11,000  factory  execu- 
tives, business  men,  architects  and 
others,  the  industrial  lighting  exhibit 
sent  out  by  the  Edison  Lamp  Works  of 
the  General  Electric  Company  has  fin- 
ished its  schedule.  Plans  are  now 
under  way  for  sending  it  out  again 
next  fall  and  for  introducing  new  fea- 
tures in  connection  with  it. 

Approximately  the  same  percentage 
of  attendance  was  recorded  throughout 
as  that  noted  in  these  columns  on 
March  19,  when  returns  were  sent  in 
after  the  first  third  of  the  trip. 

While  the  exhibit  was  designed  to 
promote  the  idea  of  industrial  lighting 
on  a  scientific  basis,  it  had  none  the  less 
a  direct  and  immediate  effect  in  increas- 
ing sales. 


June  4,  1921 


ELECTRICAL     WORLD 


1343 


The  Armature  Coil  Equipment  Com- 
pany, Cleveland,  has  awarded  contract 
for  the  erection  of  a  factoi-y  to  cost 
about  $40,000. 

The  C.  H.  Wheeler  Manufacturing 
Company,  Lehigh  and  Sedgley  Avenues, 
Philadelphia,  manufacturer  of  con- 
densers, pumps,  etc.,  announces  that  it 
l^as  estalDlished  a  new  brancli  office  in 
Boston  at  58  State  Street. 

The  American  Engineering  Com- 
pany, Philadelphia,  has  appointed  Isaac 
Hardeman  as  sales  agent  to  represent 
(he  Taylor  stoker  in  North  Carolina, 
South  Carolina  and  Georgia.  His  of- 
fice is  816  Realty  Bulding,  Charlotte. 

The  Ohio  Ico  Machine  Company,  1579 
Columbus  Road,  Cleveland,  manufac- 
turer of  ice-making  machinery,  has 
awarded  contract  for  construction  of  a 
new  one-story  and  two-story  plant,  50 
fi.  X  100  ft.,  to  cost  about  $25,000. 

The  Rome  Wire  Company,  Rome,  N. 
Y.,  and  Buffalo,  N.  Y.,  has  opened  dis- 
trict sales  offices  at  50  Church  Street, 
New  York  City.  H.  S.  Hammond,  who 
has  represented  the  company  in  the 
Eastern  territory  during  the  past 
twenty  years,  will  be  in  charge. 


Pass  &  Seymour,  Inc.,  Syracuse,  N. 
Y.,  announces  the  appointment  of  L. 
I..  Parkinson  as  Chicago  district  sales 
manager  to  succeed  William  Hall,  Jr. 

The  General  Electric  Company, 
Schenectady,  N.  Y.,  has  been  authorized 
to  increase  its  capital  stock  from 
$175,000,000  to  $185,000,000  as  the 
spread  between  authorized  and  issued 
stock,  it  was  felt,  had  become  too 
small. 

The  Champion  Engineering  Company, 
Kenton,  Ohio,  manufacturer  of  Cham- 
pion electric  cranes,  has  established  an 
engineering,  service  and  sales  headquar- 
ters at  326-327  Ferris  Building,  Colum- 
bus, Ohio.  R.  W.  Vails,  vice-president 
of  the  company,  is  in  charge  of  the 
Columbus  office. 

The  Luthy  Company,  Inc.,  Oakland, 
Cal.,  recently  organized,  has  acquired 
a  factory  at  Hayward,  Cal.,  which  it 
will  equip  for  the  manufacture  of  stor- 
age batteries.  The  plans  provide  for 
an  initial  output  of  400  batteries  per 
day.  J.  P.  Schiller,  manager  of  the 
Luthy  Battery  Company,  San  Francisco, 
a  branch  of  the  parent  organization,  is 
in  charge. 


Foreign  Trade  Notes 


GKRMA.V  WIP,K-KOLLING  MANUFAC- 
TURERS TO  DISSOLVE. — At  a  st-ssion  of 
the  German  wire-rolling-mill  manufacturers 
it  has  been  deckled  to  dissolve  the  wire 
syndicate  on  Jul.v  1.  Tliis  decision  is  due 
to  the  fact  that  some  of  the  largest  man- 
ufacturers had  already  withdrawn  from  the 
association. 

ELECTRIC-A.I..  APPLIANCES  DUTY 
FREE  IN  LETTLAND. — On  April  21.  the 
Lettland  government  passed  a  law  accord- 
ing to  which  machinery,  tools  and  electrical 
appliances  will  be  admitted  dtity-free  into 
tlie  country.  Several  large  electric  plants 
are  at  present  under  construction  and 
several  railroad  lines  are  soon  to  be  elec- 
trified. 

AUSTRIAN  DISTRICT  TO  ELECTRIFY. 
— The  little  Alpine  country  of  Vorarlber.g 
in  Austria  will  soon  build  a  powerful  elec- 
tric station  and  a  transmission  system  to 
be  extended  all  over  the  country.  The  first 
sum  of  "jO.OOO.OOU  crowns  has  already  been 
appropriated  for  this  purpose,  and  work  is 
to  be  started  in  the  ne^ti"  future.  Tlie  whole 
enterprise   will    be   operated    by  the   state. 


Foreign  Trade  Opportunities 


Following  are  listed  opportunities  to  en- 
ter foreign  m-arkets.  Wliere  the  item  is 
numbered  furtiier  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce.  A\'ashington.  by  men- 
Lioning    the   numl>er. 

An  inquiry  has  been  received  from  Spain 
(No.  34.;t22)  for  machinery  for  modern 
.slaughtering  and  meat-preparing  establish- 
ment.s.  equipped  with  all  the  latest  ma- 
chinery, such  as  chopping  machines  with 
electric  motors  adapted   to  110  volts. 

An  engineer  in  France  (No.  34.92,'.)  who 
proposes  to  equip  a  large  number  of  plants 
for  the  preparation  of  materials  for  the  re- 
construction of  the  devastated  regions  of 
that  country  desires  to  be  placed  in  touch 
with  American  firms  which  can  supply 
pneumatic  or  electrically  operated  machin- 
ery  for  tamping  cement,   etc. 

PROPO.^ED  HYDRO-ELECTRIC  DE- 
VELOPMENT FOR  JAM.\ICA. — Plans  are 
under  consideration  for  the  construction  of 
a  hydro-electric  plant  in  .Tamaica.  to  cost 
about  £614.74(1.  The  present  plans  provide 
for  a  6.n00-kw.  development,  to  include 
the  erection  of  three  power  stations  equipped 
with  a  water  turbine  directly  connected  to 
a  three-phase  alternating-current  generator 
Transmission   will    be    Ijoth    by    undergrouml 


cable  in  one  section  and  by  overhead  lines 
to  a  main  line  along  the  railway.  The 
project  also  includes  the  electrification  of 
the  railways  on  the  island. 

COMMERCE  REPORTS  NEW  TELE- 
PHONE SYSTEM  IN  ASUNCION,  PARA- 
GUAY.— .\s  soon  as  the  commission  of  en- 
gineers chosen  by  the  President  of  the 
Republic  of  Paraguay  decides  upon  the 
system  of  telephones  to  be  used  in  Asun- 
cion, the  President  will  call  for  bids  for  in- 
stallation of  same  in  accordance  with  Law 
No.    454,    approved    Dec.    18,    1920. 

New  Apparatus  and  Publications 


BELL-RINGING  TR.A.NSFORMER.— The 
Amrevo  I'^lectric  Company,  23119  Archer 
Avenue,  Chicago,  has  put  on  the  mark-'t 
a  direct-current  bell-ringing  transformer 
under  the  trade  name  "Signalrite  Type  B." 
wdiich  is  designed  to  furnish  alternating 
current  at  111  volts  and  20  volts  on  lln- 
\"oIt  and    220-volt  circuits. 

EXCAV.A.TOR.  —  Pamphlet  SX.  recently 
published  by  the  Pawling  &  Harnischfeger 
Company,  Milwaukee,  describes  the  new 
P.  &  H.  shovel  attachment  for  u.se  with 
standard  P.  &  H.  types  205  and  206  ex- 
cavator cranes. 

BRONZE  PRODUCTS.  —  The  American 
Brass  Company.  Waterbury,  Conn.,  is  dis- 
tributing a  sixty-four-page  booklet  cover- 
ing its  copper  products,  etc.,  including  pric.' 
lists. 

TOBIN  BRONZE.— The  American  Brass 
Company.  Ansonia  Branch,  Ansonia.  Conn., 
has  Lssued  a  fitty-eight-page  booklet  de- 
scribing its  "Tobin  bronze"  and  its  uses, 
etc.,  with  price  lists. 

WIRE. — The  Copper  Clad  Steel  Company. 
Braddock  P.  O..  Rankin.  Pa.,  is  distribut-- 
ing  a  leaflet  showing  loading  tables  and 
characteristics  of  its  Aristos  "Copperweld" 
wire. 


OIL  CIRCUIT  BRE.\K:ER.— The  Condlt 
Electrical  Manufacturing  Company.  South 
Boston  27,  Mass..  has  placed  on  the  market 
its  type  D-17  oil  circuit  breaker  with  re- 
siliently  suspended  tanks  in  single  units  up 
to  1,200  amp.  at  15,000  volts  and  up  to  800 
amp,  at  25,000  volts. 

MOTORS. — The  Electric  Specialty  Com- 
pany, Stamford.  Conn.,  has  issued  bulletin 
No.  234,  covering  its  "Esco"  polishing,  buff- 
ing and   grinding  motors. 

THERMOMETERS. — Bulletin  No.  16  pub- 
lished by  the  Pyrolectric  Instrument  Com- 
pany, 636  East  State  Street,  Trenton.  N.  J.. 
deseribes  its  "Ideal"  pyrometric  outfit  for 
temperature  measurement  work  with  ther- 
mocouples. 

SYNCHRONOUS  MOTOR  CONTROL.  — 
The  General  Electric  Company.  Schenectady, 
has  issued  bulletin  No.  48,032.  entitled 
"Synchronous  Motor  Control  Apparatus  and 
Exciters,"  supplementing  bulletin  No.  41,- 
309. 

DRY  BATTERY.- — The  Manhattan  Elec- 
trical Supply  Company,  Inc.  17  Park  Place, 
New  York  City,  has  added  another  unit  to 
its  "Red  Seal"  dry  battery  line.  This  new 
device  is  known  as  the  "Red  Seal"  utility 
battery. 

STE.^M  PUMPS. — The  National  Transit. 
Pump  &  Machine  Company.  Oil  City,  Pa.,  is 
distributing  bulletins  Nos.  102-A  and  105-A. 
covering  its  Transit  duplex  piston  steam 
pumps.  Klein  type,  and  its  Transit  duplex 
direct  acting,  slush  and  valve  pot  type 
steam  pumps  respectively.  The  company 
has  also  issued  bulletin  No.  5-C  describing 
its   tools  for   pipe    line   construction. 

PIPING. — "Power  Plant  Piping"  is  the 
title  of  a  130-page  catalog  giving  tables  and 
illustration.s.  distributed  by  the  M.  W.  Kel- 
logg Companv.  90  West  Street.  New  York 
City. 

FLEXIBLE  COITPLINO  —  The  Kav 
Manufacturing  Company.  South  Norwalk, 
Conn.,  is  distributing  a  folder  covering  its 
new  free-floating  shaft  coupling. 


New  Companies 


THE  ELECTROL  MANUFACTURING 
COMPANY.  New  York.  N.  Y.,  has  been  in- 
corporated by  A.  L.  Wyman.  J.  Behrens 
and  W.  O.  Bacon.  The  companv  is  cap- 
italized at  $200,000  and  proposes  to  man- 
ufacture electrical  and  mechanical  special- 
ties. C.  A.  Levy,  34  Nassau  Street,  heads 
the  company. 

THE  HO^VLAND  B.\TTERY  COMPANY, 

Detroit,  Mich.,  has  been  incorporated  with 
a  capital  stock  of  $25,000  to  manufacture 
electric  storage  lotteries  and  battery  ac- 
cessories. The  incorporators  are  George 
-\.  Howland.  James  Romas  and  Joseph  I. 
Cox,    6536    Sixteenth    Street,    Detroit. 

THE  PITTSBURGH  FIRE  .\LARM  COM- 
PANY. Pittsburgh.  Pa.,  has  been  incor-' 
porated  with  a  capital  stock  of  $50,000 
to  manufacture  electric  alarms  and  other 
electrical  equpiment.  J.  H.  Forrest,  1421 
Bristol  Street,   is  treasurer. 

HARTT  &  L.\NE.  INC..  New  York.  N.  Y  . 
has  been  incoi'porated  with  a  capital  sto  k 
of  $52,500  to  manufacture  electr-ical  ap.pM- 
ances.  The  incorporators  are  N.  Lane,  Jr., 
J.  J.  Hartt  and  F.  H.  Field,  29  Libe. . 
Street. 

THE  ANCHOR  BRONZE  COMPANY. 
New  York,  N.  Y..  has  been  incorporated  by 
R.  J.  Kupferrman.  M.  Lovitch  and  J. 
Schaefer,  1703  Washington  -Avenue.  Tlie 
company  is  capitalized  at  $10,000  and  pro- 
poses   to    manufacture    electric    fixtures. 

THE  LIBERTY  LAMP  WORKS.  1 1 -, 
Grand  Avenue.  Harrison.  N.  J.,  have  filed 
notice  of  organization  to  manufacture  elec- 
tric lamps.  M.  H.  Rosenberg.  231  Firsi 
Street.  AVest  Newark,  N.  J.,  fs  interested 
in  the  company. 

THE  MULTIPLE  STORAGE  BATTERY 
COMPANY.  New  York.  .V,  Y.,  has  been  in- 
corporated wth  a  capital  stock  of  $1,000.- 
I'OO  to  manufacture  batteries  and  other  elec- 
trical specialties.  The  company  is  repre- 
sented by  Arthur  W.  Britton.  65  Cedar 
Street. 

THE  PINE  CREEK  ELECTRIC  LIGHT 
COMPANY.  Lock  Haven,  Pa.,  has  been  in- 
corporated with  a  capital  stock  of  $,'..iiOO 
to  install  and  operate  an  electric  light  and 
power  system  in  this  section.  W.  S.  Harris 
is   treasurer. 

THE  DEAL  ELECTRIC  COMPANY,  New 
York  City,  has  been  incorporated  with  a 
capital  stock  of  $25,000  to  manufacture 
electrical  products.  The  incorporators  are 
J.  H.  Tuttle.  R.  Eckstein  and  P,.  Mintz. 
The  companv  is  represented  l>v  Barnett  & 
Mintz,    44    Court    Street.    Brooklyn,    N.    Y. 

THE  NOR'TTT  AMERICAN  IT,LUMIN.A.T- 
ING  &  ENGI.VEERING  COMPANY.  New 
York  Citv,  has  boi  n  incorponited  by  A.  X. 
Bernard,  S.  Stein  and  M.  Berstein,  167  East 
Broadway.  The  company  is  capitalized  at 
$5,000  and  proposes  lo  manufacture  electric 
lamps,    etc. 

THE  JERSEY  STATE  ELECTRIC  COM- 
P.\NV.  Elizabetli.  N.  J.,  has  been  incor- 
liorated  by  Joseph  M.  Waldo,  1182  Elizabeth 
.\venue :  Samuel  Gelber  and  Louis  Solins. 
The  company  is  capitalized  at  $10,000  and 
proposes  to  manuf.Tcture  and  deal  in  elec- 
trical   product.?. 
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376.604.  Process  op  Producing  Photo- 
Ele<ti!IC  Cells  :  Theodore  W.  Case, 
Sc^lpio  N.  Y.  App.  filed  Aue.  27.  1920. 
Periiiiinont  in  aetivit> . 

376.605.  Photo-Electric  Cell;  Theoaoi-.- 
\V  Case,  Sclpio.  N.  Y.  App.  tllfil  .Mm 
■2~'.  1920.  Constant  and  unltoini  in  re- 
aetlon. 

376  606  Photo-Elbctric  Cell:  Theodore 
w'Case.  Bcipio.  N.  Y.  App.  filed  Aug.  2,. 
1920.     Permanent  In  aotivity. 

276  610        METHOD    OF    Extracting    Bbo- 

'  WISE    AND    APPARATIS    FOR     USE    THEREIN  ; 

Herbert    H.    Dow,    Midland,    Mich.      App. 

filed  June  7.  1916.  From  natural  brine. 
376  618  Non-Metalmo  Flexible  Con- 
'dI'i't-  Hans  Hanson,  Maspeth,  N.  Y.    App. 

filed  July   1.   1919-      Circular   loom. 
376  627.     Terminal   Connection;    Homer 
'W.    Jones,    Lakewood.    Ohio.      App.    filed 

Oct.    10.    1919.      For    carbon    electrode    ot 

dry   cells. 
.376.633.       Relay;     John     A.     Obermaier. 

Chicaco     111.       App.    filed    April    5.    1920. 

Secondary    action    controlled    by    varying 

primary   action. 

376  657.  RESISTANCE  Welding  Machine  ; 
'  Sieurd  Thronsen.  Chicago.  111.     App.  filed 

Oct.    30.    1919.      Work    fed    along    under 

reciprocating  electrode. 

376  679  P^Dio  Receiving  System;  Aus- 
'  ten     M      Curtis,     Brooklyn,    N.    Y.      App. 

filed    Oct.    10,    1917.      Reduction    of   static 

interference. 

376.688.  Trolley  Harp  and  Trolley 
■  Head   Therefor;    Charles   T.    GiUenwater 

and    John    L.    Pedigo.    Bluffleld,    W.    Va. 

App.  filed  April  7,  1920.  For  maintain- 
ing wheel   in   accurate   alignment. 

376  712       Wall   Socket;    Ernest   G.    Lie- 

'  bold  Detroit,  Mich.  App.  filed  Oct.  11. 
191S.     Hospital  call  system. 

376  713       Process   for   Producing    Motor 

■  Fuel  ;  John  R.  McCabe.  Wichita,  Kan. 
App.  filed  Oct.  27,  1919.  Hydrocarbon 
oils  and  gases  treated  to  produce  liquid. 
376  719.        Whisper       Phonts  ;       Williarn 

■  Mollov,  Chicago,  III.  App.  filed  March 
18,  19'20.     Attachment  for  telephone. 

376  722.      Trolley-Wheel    Guard;    John 

'  A    Murray  and  Robert  S.  Buchanan,  Pat- 
ton,    Pa.  "  App.    filed   Nov.    9.   1918.      For 
preventing  jumping. 
376  7''9        High-Speed    Revolving    Field 

'  Magnet  ;    Reinhold    Rudenberg,    Charlot- 

tenburg.  near  Bsrlin,  Germany.  App. 
filed  Sept.  30.  1915.  Slot  construction. 
376  735.  Contact  Pin  for  Connecting 
'  Plugs  and  Process  for  the  Manufac- 
ture Thereof;  Otto  Stalhane  and  Olot 
O  Kring,  DJursholm,  Sweden.  App.  filed 
July    8,    1919. 

376  758.        Operating      Mechanism      for 
'  Electric  Furnaces  ;  James  H.  Gray.  New 
York,    N.    Y.      App.    filed    April    12.    1919. 
Electrodes    held     in     fixed    position     with 
reference  to  tilting  furnace. 
376,814.       Measured-Service     Telbphokb 
System  ;  Emil  Jacobsen,  New  York,  N.  Y. 
App.    filed    Feb.    12,    1919.      Few    mecha- 
nisms for  several  phones. 
376  829.       Electric     Stove;     Sebring     I. 
Phelps,    Wilmctte,     111.       App.     filed    May 
10.    1919.      Heating    elements    movable. 
376  841.     Light  Regulator;  Allen  A.  Tir- 
■  rill.    Pittsburgh,    Pa.      App.   filed    May   14. 
1919.     For  vehicle  lights. 
376  842.       Electric    Warmer;    John    W. 
'  Tufts,    .Milwaukee.    Wis.      App.    filed    Oct 
20,  1919.     Heating  pad. 
376  848.     AUTOMATIC  Telephont;  System  ; 
Bernard    D.    Willis.   Oak    Park,    111.      -A-PP- 
filed  March  29,  1920.     To  ehminate  click. 
376  890.  Chronograph  :  Alfred  \j.  Loomis. 
U. 'S.    A.      App.    filed    Nov.    7.    1919.      For 
measuring  speed  of  projectile. 
376.893.       Telephone    Switching    Appa- 
TUS  •     James     L.     McQuarrie,     Montclair. 
N.    J.      App.   filed    May    13.   1918.      Auto- 
matic. 

376  905       Seal    for    Batteries;    Norman 
'  D     Sturges,    Bellerose,    N.    Y.      App.    filed 
April    24,    1918.      Seal   between   cover   and 
terminal   post. 

376  9''0  I^ate  for  Storage  Batteries 
'  and  Method  of  Making  Same  ;  Rufus 
N  Chamberlain.  Chicago,  111.  App.  filed 
Aug.  11,  1919.  Plants  type. 
376  923  Non-Spillablk  Battery  Jar  or 
'  Co.NTAINER  ;  Herbert  Dean,  Clifton  Junc- 
tion near  Manchester.  England.  App. 
filed  Oct.  24.  1918.  To  ventilate  battery 
and  prevent  spilling. 

376  g'?  Retainer  or  Separator  for 
Secondary  or  Storage  Batteries  :  Bruce 
Ford  Philadelphia,  Pa.  App.  filed  Peb^ 
8,  1918.  Slit  wall  having  a  permanent 
open  set  imparted   to  slits. 
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1  377,223.  Automatic  Farm  Lighting  and 
Power  Set-  Bernhard  Schilling,  Pater- 
son,  N.  J.  App.  filed  Feb.  9,  1920.  Stor- 
age cells  supply  load  cujrent  except 
while  being  charged. 

1  :)77  225  Semi-Automatic      Telephone 

■  Sv.Vi-EM  ;  Arthur  J.  Seymour.  St.  Paul. 
.\liiui.  App.  filed  March  19,  1919.  Inter- 
eciMtiection  between  manual  and  auto- 
matic exchange. 

1  :!77,227.       Secondary     Battery;    Thomas 
'  Spetieer,  Lakewood.  Ohio.    App.  filed  July 
21,   1918.     Tubes  of  lead  hold  active  ma- 
terial. 

1  :i77  229  Dynamo-Field  Regulator  :  Harry 
1,.  Tanner.  Brooklyn,  N.  Y.  App.  filed 
July  25,  1917.  To  vary  reluctance  of  path 
of  field  flux. 


1.376,928.   Secondary  or  Storage  Battery 
Bruce  Ford,  Philadelphia,  Pa.     App.  filed 
Vprfl    12,    1916.       Flexible    intercell    con- 
nections ot  tew   parts. 

1376  929.     Storage-Battery   Plate  ;   Bruce 

■  Ford,  Philadelphia.  Pa.  App.  filed  Jan. 
23  1920.  Large  portion  of  frame  em- 
bedded   in    active   material. 

1376  932.  Storage  Battery;  Charles  D. 
Galowav.  Philadelphia.  Pa.  App.  filed 
Dec.  5,  1919.  Seal  between  jar  cover 
and   post. 

1  376.963.        Process     of     Uniting     Alloy 

■  Steel  to  Carbon  Steel  ;  Oscar  L.  Mills. 
Easton.  Pa.  App.  filed  Oct.  10,  1919. 
Electrode  coating. 

1376  971     Vacuum-Cleaner  Attachment; 
'  George     Qualman,     Toledo,     Ohio.       App. 
filed  March  11,  1920.     Hair  drier. 
1376,976.      Flashlight    Device  ;    Paul    C. 
'Smalley,   Newark,   N.   J.      -\pp.    fl'^d   JaiL 
13,    1920.      Battery    will    not   break    lamp 
when  dropped. 
1  376  978        Regulator     for     Alternating 
'currents;  Erwin  R.  Stoekle,  Milwaukee, 
Wis.     App.   filed  Nov.    24,   1917.      Electro- 
magnetic. 
1  376,987.      Process    of    Making    Electric 
Heaters  ;  Charles  Wirt,  Philadelphia    Pa. 
App.  filed  Dec.   2.  1918.      Flexible  pad. 
1  377  000.     Synchronizing  Clock  System  ; 
'  James    W.    Bryce,     Binghamton,     N.     Y. 
App.  filed   May   13,   1920. 
1  377  021        Process     op     Clarifying     and 
■  Decolorizing    Oils  ;     Russel     W      Mum- 
ford     New    York,    N.    Y.      App.    filed   July 
11,  1917.     Bleaching  fatty  oils. 
1  377  059.     Production  of  Electrical  Cur- 
■rent    Pulses;    Fulton    Cutting,    Tuxedo 
Park,    N.    Y.      App.    filed    June    25,    191S. 
Radio. 
1  377  060.       Rechargeable    Electric    Bat- 
'  TERY  ■    Henry    R.    Dam,    Brooklyn,    N.    Y. 
App.  filed  Dec.   12,  1918.      Dry  type. 
1  377.081.      Electric    Door    Lock  ;    Gustav 
Deeg,  Newark,  N.  J.     App.   filed  Feb.   27. 
1920. 
1377  074  Self  -  Regulating      Dynaho- 

'  ELECTRIC    Machine  ;    William    Holt.    Bir- 
mingham,   England.       App.    filed    Jan.    o. 
1920.     For  automobiles  or  railways. 
1377  092       Cooker   or   Lunch    Box;   Tous- 
'  saint  Phaneuf,   Newport  News,  Va.    App. 
filed   May   6,  1919.     For  cooking  or  keep- 
ing food  warm. 
1377,126.      BATTERY   Terminal;    Albert   H. 
Haefele,     Lakewood,     Ohio.        App.     filed 
Jan.   23,  1914.      Spring  cUp. 
1377  127.     Electrode  Terminal  ;  Albert  H. 
■  Ha'efEele,     Lakewood,     Ohio.       App.     filed 
Jan,    23,   1914.      For  carbon   electrodes   of 
dry  cells. 
1377  128      Electrode  Terminal;  Albert  H. 
'  Haefele,  Lakewood,  Ohio.     App.  filed  Jan. 
23,  1914.     Spring  clip  for  dry-cell  carbon. 
1  377  129    Underwater  Wave  Telegraphy  ; 
'  Walter  Hahnemann,  Kiel,  Germany.  App. 
filed  Jan.  2,  1915.     Radio  under  water. 
1377  144.    Transmitter;  Francis  C.  Breck- 
enbrldge.    Providence,    R.     I.       App.    filed 
Dec.   6,  1919.     Telephone. 
1.377.148.      Storage    Battery  ;    Samuel^    R. 
Guy.   Los   Angeles,   Cal.      App.    filed   Sept. 
10.   1919.     Improved  separator. 
1,377.155.     Electroplating  Barrel  ;  Forest 
H.     Hartzell,    Dayton.    Ohio.       App.    filed 
April  22    1919.      Removable  contact  bars. 
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1.377,194.  Storage  Battery;  Thomas  A. 
Edison.  West  Orange,  N.  J.  App.  filed 
June  16,  1920.  For  starting  system  of 
automobiles. 

1.377.217.  Process  of  Recovering  Metal- 
lic Constituents  from  a  Mi.xture 
Thereof;  George  W.  Mullen.  Elmhurst. 
N.  Y.  App.  filed  Jan.  14.  1920.  Separat- 
ing metallic  constituents  from  white- 
metal  mattes. 


1377.242.        Network-Selecting     Circuit; 
Charles    S.     Demarest.    Brooklyn,    N.    Y. 
App.  filed  Jan.   4.  1919.     Repeater  circuit. 
1.377.246.      RAIL   Bond;    Joseph   A.    Frauen- 
heim    and    Harry     Etheridge.    Zelianople. 
Pa.    App.  filed  May  31.  1919.  Of  soft  iron. 
1.377.274.      Control   Apparatus;   Harry   F. 
Porter,  Trenton,  N.  J.     App.  filed  June  3, 
1919.      For    recording    variations    of    any 
character. 
1  377,282.     Apparatus   for   Measuring  the 
Vacuum    in   Large   Rectifiers  ;    Bela   B. 
Schafer,    Baden,    Switzerland.      App.   filed 
July    14,    1920.      By    passing    an    electric 
current. 
1,377,325.      Electric    Motor;     Charles    W. 
Durnford,    West    Ealing,    England.      App. 
filed    Dec.    6,    1917.      Runs    submerged    in 
w-ater. 
1,377,405.     AuDioN  Circuit  ;  Lee  de  Forest, 
New  York,  N.  Y.    App.  filed  April  9,  1915. 
For  wire   or  wireless. 
1377,410.  Circuit  -  Extending        Plug; 

Harry  A.   Douglas.  Bronson.   Mich.      App. 
filed  July  23,  1917.      "Ediswan"  type. 
1377  435       Electric   Foot  Warmer;    Mat.- 
'  thy's    C.    Rasen,    Denver.    Col.      App.    filed 
March     1,     19  20.       Remains    warm    after 
current   is  off. 
1377,476.      CuRRENT-S-wiNG    Device;    Wil- 
liam   J.    Hahn.    Philadelphia,    Pa.       App. 
filed  Jan.  20,  1920.     For  electric  cars  and 
trains. 
1377  477        Battery     Hand     Lamp;     Carl 
'  Ha'mbuechen,    Belleville,    111.       App.    filed 
April  13,  1917.     For  rough  service. 
1377  492.      Guard   for   Electric   Heaters; 
'  Richard  G.  Ledig,  Philadelphia,  Pa.    App. 
filed  Oct.   31,  1919.     Radiant  type. 
1,377,521.       Signaling     Apparatus;     Serge 
Oulianine,    Sydenham.    London,    England. 
App.   filed   July    20,    1920.      Selective    re- 
ceiver. 
1,377.554.    Process  and  Apparatus  for  the 
'  Electrical      Utilization      of      Molten 
Slags  ;   Jacob   E.   Bloom,  Brooklyn,  N.   Y. 
App.   filed   May   3,   1920.      Manufacture  of 
fertilizers. 
1377,555.     Telephone  System:  Clifford  C. 
'  Bradburv,    Rochester,    N.    Y.      App.    filed 
May    16,    1910.      Convertible    from    "call- 
distributing"  to  full  automatic. 
1377,562.       Electric    Hammer;    Frederick 
W.    Davey,    Brooklyn,    N.    Y.      App.    filed 
Sept.   19,   1919.      Plunger   reciprocated   by 
solenoids. 
1377  573.      Circuit-Interrupting    System; 
'  Charles  Le  G.  Fortescue,  Pittsburgh,   Pa. 
App.   filed  Oct.    6,   1916.      Circuit  breaker. 
1  377,639.        Electric      Switch  ;      Clarence 
C.    Stirling,    Hartford,    Conn.      App.    filed 
Jan.  14,  1920.      Pendant  switch. 
1,377,64  5.       Method    of    Mixing     Battery 
Material;    Joseph    W.    Weiss,    Madison, 
Wis.      App.    filed   Nov.    14,    1918.      Unusu- 
ally close  contact. 
1  377,646.      FuisHLiGHT  OF   Battery    Hand 
Lamp  :    Arthur    W.    Wellington,    Water- 
bury,    Conn.      App.    filed    Aug.    26,    1919. 
Improved  switch. 
1377  722.      Electric    Accumulator;    Gug- 
'liclmo   Marconi,    London.    England.      App. 
filed    March    9,    1918.      Chlorine   as   active 
element     at     positive     pole    and     zinc     at 
negative    pole. 
1  377,728.       Lamp    for    Projecting    Appa- 
'  RATUS  ;   Nicholas   Power,   Brooklyn,  N.   Y. 
App.  filed  Jan.   10.  1917.     Motion  picture. 
1377  806.      Water    Heater;    Ferdinand    J. 
'  Clifford,  Patoros,  Wash.     App.  filed  April 
20,   1920.     For  vaporizing  water. 
1377,808.      Winding    Machine;    Frederick 
'  W.   Cotterman,  Dayton,  Ohio.     App.  filed 
Aug.    23,    1916.      For    winding    high-ten- 
sion coils. 


13777,822.       Treatment     op     Iron     Ores; 

■  Frederic   A.    Eustis,    Milton,    Mass.      App. 

filed    April    27,    1920.      Electrolytic    Iron 

direct     from     ore,     without     sintering     or 

smelting. 
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New  England  States 

HAMPTON  niOACH.  N.  H.— The  Board 
of  Trade  is  considering"  plans  for  replacing 
the  incandescent  lamjis  now  in  use  with 
ornamental   lighting   system. 

SEARSBURG.  VT.— The  New  England 
Power  Company,  Worcester,  Mass.,  it  is  re- 
ported, is  considering  the  purchase  of  a 
7,25U-hp,  turbine  and  generator  for  its 
local  plant. 

SOMERVILLE,  MASS,— The  Boston  Ele- 
vated Railroad  Company,  Boston,  has  ac- 
quired land  adjoining  its  electric  generat- 
ing plant.  The  site  will  be  used  for  fur-' 
ther  extensions   to  the  power  station, 

WEST  NEWTON,  MASS.— The  Security 
Mills.  Inc.,  contemplates  the  erection  of  an 
addition  to  its  mills  and  a  power  plant. 
The  buildings  will  cost  about   $75,000, 

NORWICH,  CONN. — Plans  for  the  in- 
stallation of  an  ornament-ai  lighting  sys- 
tem, consisting  of  fifty  lamps,  on  Main 
Street  and  Broadway  have  been  approved 
by  the  Chamber  of  Commerce,  The  cost  Is 
e.«!timated  at   $12,000. 


Middle  Atlantic  States 

.JAMESTOWN,  N.  Y. — Plans  are  being 
prepared  by  .  the  Crescent  Tool  Company, 
200  Harrison  Street,  for  the  construction  of 
a  new  one-story  power  plant.  Liouis  T. 
Klauder,  Pennsylvania  Building,  Philadel- 
phia,  is  engineer. 

LAUREL  HILL,  N.  Y.— H.  Hoffman.  Inc., 
Clinton  Avenue,  plans  to  build  a  power 
house  in  connection  with  its  new  local  fac- 
tory,   to   cost  about    $60,000. 

ROCHESTER,  N.  Y. — The  Rochester  Gas 
^:  ICIectric  Comp-.my  contemplates  an  ex- 
tensive construction  program,  including  the 
erection  of  a  duplicate  electric  transmission 
line  from  Rochester  to  Canandaigua.  a  dis- 
tance of  30  miles,  to  cost  about  $240,000. 

SILVER  CREEK,  N.  Y.  —  The  Public 
Service  Commission  has  granted  the  Silver 
Creek  Electric  Company  permission  to  erect 
an  electric  transmission  line  to  Forestville 
and  to  supply  electricity  for  lamps  and 
motors  in  that  town. 

ALLOWAY,  N.  J.— Residents  of  AUowav 
have  agreed  to  finance  the  erection  of  a 
transmission  line  from  Quinton.  a  distance 
of    3    miles. 

CAPE  MAY^  N.  J.— The  Board  of  Utility 
Commissioners  has  authorized  the  Cape  May 
Light  &  Power  Company  to  issue  $61,000 
in  bonds,  the  proceeds  to  be  used  for  im-- 
provements.   etc. 

PASSAIC,  N,  J.— Steps  have  been  taken 
by  the  Board  of  Trade  for  the  installation 
of  an  ornamental  lighting  system  on  Main 
Avenue. 

PERTH  AMBOY,  N.  J.— The  Board  of 
Alderman  has  received  a  report  submitted 
by  Jay  B.  Franke.  city  electrician,  covering 
a  proposed  addition  to  the  municipal  elec- 
tric power  plant  to  furnish  power  for  the 
city  pumping  station  and  for  additional 
street  lamps.  The  cciit  of  the  improvements 
is   estimated   at    $50,000. 

ALLENTOWN,  PA.  —  The  Pennsylvania 
Power  &  Light  Company  is  planning  to 
erect  an  electric  transmission  line  from  the 
llauto  power  plant  in  the  Panther  Creek 
Valley   to  Frangville. 

ELIZABETHTOWN,  PA.— The  board  of 
directors  of  Elizabethtown  College  has  had 
plans  prepared  for  the  construction  of  a 
new  power  house  at  the  institution.  Kast 
&  Kolker,  222  Market  Street,  Harrisburg, 
are  architects. 

FARRELL,  PA.— The  Council  is  having 
plans  revised  for  the  installation  of  a  street- 
lighting  system  to  cost  about  $30,0oii.  Bids 
received  on  former  plans  were  rejected.  H. 
VVhitford  Jones.  1S4.'')  Rosaline  Avenue, 
Cleveland,  Ohio,   is  engineer. 

HARRISBURG.  PA.— Arrangements  have 
been  made  by  the  Harrisburg  Railways 
Company  for  the  installation  of  two  600- 
hp.  boiler  units  and  au.xiliarios  at  its  South 
Cameron    Street   power    station. 

CLAYMONT.  DErL.  —  The  Wilmington 
Sugar  Company  will  require  considerable 
electrical  equipment  in  connection  with  its 
proposed  local  sugar  refinery,  to  cost  about 
$1,000,000.  The  plans  provide  for  a  num- 
ber of  buildings  including  a  power  plant. 

RICHMOND,  VA.— The  finance  committee 
of  the  Council  recommended  an  appropria- 
tion of  $10,0011  for  improvements  to  the 
street-lighting  in  Hull  Street. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


STAUNTON,  V-V. — Petition  has  been  pre- 
sented to  the  Council  requesting  that  the 
municipal  light  plant  be  enlarged  to  supply 
electricity  for  commercial  purposes. 

North  Central  States 

YOUNGSTOWN.  OHIO.  —  The  Pennsyl- 
vania-Ohio Company  has  been  instructed 
by  the  Council  to  prepare  estimate  of  cost 
of  the  installation  of  an  ornamental  light- 
ing system  on  four  streets  in  the  city. 

BOWLING  GREEN,  KY.— The  Kentucky 
Public  Service  Company  is  considering  ex- 
tending its  lines  to  supply  light  and  power 
to  Aul-iurn  and  Woodburn.  The  cost  is 
estimated  at   about   $30,000, 

EAST  CHICAGO,  IND.— The  Board  of 
Works  will  receive  liids  until  June  13  for 
furnishing  and  installing  electric  motors 
and  centrifugal  pumps  rated  at  75.oiio,0(io 
gal.  per  day  for  a  sewer  pumping  svstem. 
The  total  cost  is  estimated  at  $131,000, 

STERLING.  ILL.— The  Russell.  Birds.ill 
t&  Ward  P,olt  &  Nut  ("'ompany  is  considering 
iiiiliriA'cments  and  extensions  at  its  plant 
to  cost  about  $500,000.  The  propos.  d  plans 
provide  for  the  reconstruction  of  the  present 


EXTENSION  OP  THE  CORNING  GLASS  WORKS 
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plant,  new  wire  mill  and  new  power  plant, 
including  the  inslallation  of  a  large  gen- 
erator and  electrical  equipment.  The  plant 
will  be  equipped   for  electrical  operation. 

MARTINTOWN.  WIS.— The  Lena  (III.) 
Light  &  Power  Company  is  considering  the 
construction  of  a  hydro-electric  plant  on 
the  Pecatonica  River  near  Martintown.  Wis,, 
for  which  plans  are  being  prepared.  The 
cost  is  estimated  at  $70,000.  Holland. 
Ackerman  &  Holland.  IOC  Bast  Liberty 
Street,  Ann  Arbor.   Mich.,   are  engineers. 

REDWOOD  PALLS.  MINN —Bonds  have 
been  authorized  for  the  installation  of  an 
ornamental  lighting  system  to  cost  about 
$14,000. 

ST.  PAUL.  MINN. — The  installation  of 
an  ornamental  lighting  system  on  Summit 
Avenue,  to  cost  about  $7,000,  is  under  con- 
sideration, 

CHILHOWKE,  MO.— The  City  Council  is 
negotiating  with  the  Green  Light  &  Power 
Company.  Pleasant  Hill,  for  the  sale  of  the 
municip-.il  electric  light  and  power  plant. 
The  compan.v.  it  i,s  reported,  is  considei'ing 
connecting  Elairatown.  Chilhowee.  Uricli 
and    Windsor. 

JASPER.  MO. — The  City  Council  is  con- 
sidering calling  an  election  to  submit  to 
the  voters  a  proposal  to  issue  $40,000  in 
bonds  for  the  construction  of  an  electric 
light    plant    and    waterworks. 

ST.  LOUIS.  MO. — The  Excelsior  Laundry 
Company.  Grand  and  Bell  Streets,  contem- 
plates the  construction  of  a  power  plant 
to  cost  about  $100,000.  in  connection  with 
a  new  laundry.  100  ft.  x  104  ft.  B.  T. 
Kearns   is   president. 


MONTPELIER,  N.  D.— The  erection  ot  a 
nuinieipal  electric  light  plant  in  Montpelier 
is  under  consideration.  G.  W.  Rulon  is 
village  clerk. 

SIOUX  PALLS.  S.  D.  —  The  Northern 
States  Power  Company  is  considering  erect- 
ing a  transmission  line  from  Baltic  to 
Garretson  to  supply  electricity  in  the  latter 
town  and  in  Sherman.  It  is  also  proposed 
to  serve  farmers  along  the  route. 

Southern  States 

SHELBY.  N.  C. — The  Board  of  Alder.^ 
men  is  considering  an  issue  of  $50,000  of 
electric  light  and   water  extension   bonds. 

GREAT  FALLS.  S.  C— The  Southern 
Power  Company,  Charlotte,  N.  C,  it  is  re- 
ported, is  considering  plans  for  enlargement 
of  Its  local   power   plant. 

MILLVILLE,  FLA. — Bonds  to  the  amount 
of  $27,000  have  been  authorized  for  the 
installation  of  electric  lighting  and  water 
systems. 

CHATTANOOGA.  TENN.  —  Plans  have 
been  presented  to  the  Commissioner  of 
Public  Utilities  for  the  installation  of  an 
ornamental  lighting  system  on  Broad  Street 
from  Sixth  to  Ninth  Street  with  a  similar 
arrangement  on  connecting  streets  between 
Broad   and   Market   Streets. 

MARTIN.  TENN.— Bids  will  be  received 
until  June  15  for  improvements  to  the  light 
and  water  plant,  including  the  construction 
of  a  power  house,  installation  of  two  alter- 
nating-current generators  direct  connected 
to  non-condensing  uniflow  or  non-releasing 
Corliss  engines,  two  water-tube  boilers, 
heater    and    feed    pumps,    switchboard,    pip- 

'"^:  .chimney,  elevated  tank,  motor-driven 
centrifugal  pumps,  resetting  air  compressor, 

.street    lighting   material,    transformers,    etc. 

Frank    L.    Wilcox.    Chemical    Buildinp-     St. 

Louis,  Mo.,   is  consulting  engineer. 

MERIDIAN.  MISS.— Bonds  to  the  amount 
of  $600,000  have  been  voted  for  the  con- 
struction of  a  municipal  electric  light  and 
power  plant. 

SAYRE.  OKLA.— The  town  officials  con- 
template the  construction  of  an  electric 
di.«tribution  and  power  plant.  V  V  Long 
&  Company.  1300  Colcord  Building.  Okla- 
homa  City,    are   engineers. 

Pacific  and  Mountain  States 

SEATTLE.  WASH.— The  city  officials  are 
planning  to  issue  additional  bonds  to  the 
amount  of  $5,500,000  for  the  Skagit  hydro- 
electric project.  The  proceeds  are  to  be 
used  to  carry  on  the  work  at  Gorge  Creek, 
to  acquire  or  construct  substations  and  to 
make  changes  to  the  distribution  svstem 
in  the  city  which  will  be  made  necessarv 
for  the  delivery  of  Skagit  energy.  C.  B. 
Fitzgerald  is  chairman  of  the  council  finance 
committee. 

PORTLAND,  ORE. — Arrangements  have 
been  made  by  the  Portland  Railway,  Light 
*  power  Company  for  an  issue  of  $4  500- 
000  in  bonds,  the  proceeds  to  be  used  for 
extensions  to  its  system  and  general  ex- 
pansion. 

SALEM.  ORE.  —  The  California-Oregon 
Power  Company.  San  Franci.sco.  has  ap- 
plied to  the  state  engineer  for  permission 
to  appropriate  2.100  sec.ft.  of  water  from 
the  Klamath  River  for  the  development  oi 
70,000  hp.  near  the  California  line  in  south- 
ern   Klamath   County. 

HEMET.  CAL.  —  Improvements  to  the 
street-lighting  system  are  under  considera- 
tion. 

LOS  ANGELES.  CAL.— Petition  has  been 
filed  with  the  Board  of  Supervisors  of  Los 
Angeles  Count.v  for  the  establishment  of 
a  lighting  district  to  be  known  as  the  South 
Gate  Lighting  District  of  Los  Angeles 
County. 

PALMDALE.  CAL.  —  Citizens  of  Palm- 
dale  have  petitioned  the  Board  of  Super- 
visors for  the  establishment  of  a  lighting 
district  which  will  provide  for  street  ligh'- 
ing  in  the  business  and  residence  sections 
of  the  town. 

SANTA  PAULA.  CAL— Plans  are  under 
consideration  by  the  Chamber  of  Commerce 
for  improvements  to  the  lighting  system 
on   Main   Street. 


Canada 

GALT.  ONT. — The  Hydro-Electric  Com- 
mission is  having  plans  prepared  for  the 
construction  of  a  two-story  substation  op 
Dickson  .Street,  to  cost  about  $50,000  .A 
B.  Scott   is  manager. 
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ALABAMA  Light  and  Traction  Associa- 
tion. Secretary-treaiiurer.  J.  P.  Ross,  Bir- 
mlnBham  Railway,  Light  &  Power  Co. 

American  Association  or  E.nqineers. 
Secretary,  C.  E.  Drayer,  63  East  Adams 
St.,  e'liiiago.  III. 

AMERICAN  Electric  Railwat  Associa- 
TIO.N.  Secretary.  E.  B.  Burritt,  8  West 
40th  SL.  New  York  City. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University  of  Bethlehem,  Pa. 

American  Engineering  Standards  Com- 
mittee. Secretary,  r.  G.  Agnew,  29  W. 
SSttli  St..  New  iork  City. 

American  Institute  of  Consulting  En- 
gineers, Inc.  Secretary,  F.  A.  Molitor,  35 
Nassau  St.,  New  York  City. 

American  I.nstitute  of  Electrical  En- 
gi.nkers.  Secretary.  F.  L.  Hutchinson,  33 
West  39th  St..  New  York  City.  Board  of 
ilirectors  meets  monthly.  .Sections  and 
branches  in  the  principal  electrical  centers 
throughout  the  country.  Annual  conven- 
tion. tJalt  Lake  City,    Utah.  June  20-25. 

American  Physical  Society.  Secretary, 
Dayton  C.  Miller.  Case  School  of  Applied 
Science,  Cleveland.  Ohio. 

American  Society  for  Testing  Mate- 
rials. Secretary-treasurer.  C.  L.  Warwick, 
131.J  Spruce  St.,  l^lilladelphia.  Pa.  Annual 
meeting,  Asbury  Park,  N.  J.,  June  20-2-1. 

American  Welding  Society.  Secretary. 
H.  C.  Forbes,  29  W.  39th  St..  New  York 
City. 

Arkansas  Utilities  Association.  Sec- 
retary,    S.     E.     Dillon,     Hot    Springs,    Ark. 

Associated  Manufacturers  or  Elec- 
trical Supplies.  General  secretary,  C.  E. 
Dustin,  30  East  42d  St..  New  York  City. 
Annual  meeting.  New   London,  June  27-30. 

Association  of  Edison  Illuminating 
CoMPA.siES.  Secretary,  Preston  S.  Millar, 
Electrical  Testing  Laboratories,  New   Y'orli. 

Association  of  Iron  and  Steel  Elec- 
trical Engi.neers.  Secretary.  John  F. 
Kelly,  Empire  Building,  Pittsburgh,  Pa. 

Association  of  Municipal  Electrical 
Utilities  of  Ontario.  Secretary.  S.  R.  A. 
Clement,  190  University  Ave.,  Toronto.  An- 
nual meeting,  Niagara  Falls.  Ont.,  June 
23-2.5. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Joseph  A. 
Andreucetti.  Chicago  &  Northwestern  Hail- 
way,    Chicago,    111. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, Capt.  W.  J.  Conway,  406 
Yorkshire  Building,   Vancouver.   B.  C. 

Canadian  Electrical  Association,  affili- 
ated with  N.  E.  1^.  A.  Secretary-treasurer, 
Eugene  Vlnet,  Shawinigan  Water  &  Power 
Co.,  Montreal,  Canada.  Annual  meeting, 
yuebec,  June  15-17. 

Colorado  Electric  Light,  Power  and 
Railway  Associatio.v.  Secretary-treasurer, 
M.  B.  W.  Baker,  Denver,  Coi. 

Conference  Club.  Secretary.  Sullivan 
W.  Jones.  19  West  44th  St..  New  York  City. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary. R.   H.   Tillman,   Baltimore,   Md. 

Eastern  New  York  .Section,  N.  E.  Ij.  A. 
Secretary.  J.  L.  Hemphill.  General  Electric 
Co.,  Schenectady.   N.   Y. 

Electric  Hoist  Manufacturers'  Asso- 
ciation. Secretary-treasurer.  E.  Donald 
Tollcs.  62  Broadway.  New  York  City. 

Electbic  Furnace  Associatio.n.  Secre- 
retary,  Dr.  C.  G.  .Sohluederberg,  Westing- 
house  Electric  &  Manufacturing  Co.,  East 
Pittsburgh.   Pa. 

Electrical  Manufacturers'  Club.  Sec- 
retary, F.  Ij.  Bishop,  Hartford  Faience  Co., 
Hartford,  Conn. 

Electrical  Manufacturers'  Council. 
Executive  secretary,  Frederic  Nicholas,  522 
5th  Ave.,  New  Y'ork  City. 

Electrical  Safety  Council.  Secretary, 
Dana  Pierce,  25  City  Hall  Place,  New 
York    City. 

Electrical  Si'Ppi.y  Jobbers' Association. 
General  secretary.  Franklin  Overbaugh,  411 
South  Clinton  St..  Chicago,  111. 

Electrical  Supply  Jobbers'  Associa- 
tion, Atlantic  Division.  Secretary.  E. 
Donald  ToUes.  52  Broadway.  New  York 
City. 

Electrical  Si'pply  Jobbers'  Association, 
Pacific  Coast  Division.  Secretary,  Albert 
H.  Elliot,  502  Flatiron  Building,  San  Fran- 
cisco, Cal. 

Electrical  Trade  Association  or  Can- 
»i>*.  Secretary.  William  R.  Stavely.  Royal 
Insurance  Building,   Montreal.  Canada. 
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Electric  Power  Club.  Secretary,  C.  H. 
Roth,    1410    West    Adams    St.,    Chicago,    111. 

Empire  State  Gas  and  Electrical  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
Grand  Central  Terminal  Building,  New 
York  City. 

Florida  Engineering  Society.  Secre- 
tary, J.  R.  Benton,  Gainesville,  Fla. 

Illinois  State  Electric  Association. 
Secretary-treasurer,  R.  V.  Prather,  Spring- 
field, 111. 

Illuminating  Engineering  Society. 
General  secretary,  Clarence  L.  Law.  Sec- 
tions in  New  York,  Philadelphia,  Pitts- 
burgh, Cleveland,  Chicago  and  Boston.  An- 
nual convention,  Rochester,  N.  Y.,  Sept. 
26-29. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donohue,  Lafayette.  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo 
Railways   &   Light   Co..   Toledo,   Ohio. 

Institute  of  Radio  Engineers.  Secre- 
tary, Alfred  N.  Goldsmith,  College  City  of 
New  Y'ork,  New  York. 

International  Association  of  Munici- 
pal Electeicia.ns.  Secretary,  C.  R.  George, 
Houston,    Tex. 

International  Electbotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria 
St,  Westminster,  London,  S.  W.,  England. 

Iowa  Section,  N.  E.  L.  A.  Secretary- 
treasurer,  M.  G.  Linn,  Des  Moines,  Iowa. 
Annual  meetii  g.  Lake   Okoboii,   Iowa,  June 

22-24. 

Jovian  Order.  Jupiter  (president). 
Arthur  J.  Binz,  Houston.  Tex. 

Kansas  Public  Service  Association. 
Secretary-treasurer,  W.  W.  Austin,  Cotton- 
wood  Falls,   Kan. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary.   Herbert    Silvester,    Ann   Arbor,    Mich. 

Mississippi  Electric  Association,  affili- 
ated with  the  N.  E.  L.  A.  Secretary,  E.  S. 
Myers,  Vicksburg,   Miss. 

Missouri  Association  or  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beardslee, 
315  N.  12th  St.,  St.  Louis,  Mo. 

National  Association  of  Electrical 
Contractors  and  Dealers.  Secretarv,  W. 
H.  Morton,  110  West  40th  St.,  New  York 
City,  N.  Y.  State  associations  in  Alabama, 
Arkansas.  Connecticut,  Georgia,  Kansas, 
Illinois,  Indiana,  Iowa.  Louisiana,  Mary- 
land, Massachusetts,  Michigan,  Minnesota, 
.Missouri,  New  Jersey,  New  York,  Ohio, 
Oregon,  Pennsylvania.  Tennessee  and  Wis- 
eon.sin.  Annual  convention,  Buffalo,  N.  Y.. 
July   lS-23. 

National  Council  of  Lighting  Fixture 
Manufacturers.  Secretary.  C.  W.  Hoff- 
richter.    8410    Lake   Ave.,    Cleveland.    Ohio. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.  Smith,  Northeastern  College.  Boston, 
Mass, 

National  Association  of  Railway  and 
Utility  Commissioners.  Secretary.  James 
B.  Walker,  Public  Service  Commission  of 
the  State  of  New  York. 

National  Electric  Light  Association. 
Executive  manager,  M.  H.  Aylesworth,  29 
West  29th  St..  New  York  City. 

National  Electrical  Credit  Associa- 
Tio.N'.  Secretary.  Frederic  P.  Vose,  1350 
ilarquette  Building.  Chicago,  III. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Sweetland,  111  .Milk  St..  Boston,  Mass. 
Annual  meeting,  San  Francisco,  Cal.,  June 
11-16. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer. B.  H.  Conlee,  Nebraska  Gas 
&   Electric  Co..   Beatrice,   Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  15 
Btate   St.,    Boston,    Mass. 


New  England  Geographic  Division 
N.  E.  L.  A.  Secretary,  Miss  O.  A.  Bursiel. 
149    Trcmont   St..    Boston,    Mass. 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  Charles  E.  Twogood, 
Albuquerque,  N.  M. 

New  York  Electrical  Credit  Associa- 
tion. Secretary,  W.  J.  Kreger,  47  W.  34tli 
St..  New  York  City. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St., 
New  York  City. 

North  Central  Geographic  Division, 
N.  E.  L.  A.  Secretary,  H.  B.  Young,  i\lin- 
neapolis  General  Electric  Co.,  Minneapolis. 
Annual  convention,  Duluth,  Minn.,  June 
14-16. 

Northwest  Geographic  Division,  N.  E. 
L.  A.  Secretary,  L.  A.  Lewis.  Washington 
Water  Power  Co.,  Spokane,  Wash. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill.  Greenville,  Ohio.  An- 
nual convention,  July  12-15. 

Ohio  Society  of  Mechanical,  Elec- 
trical A.ND  Steam  Engineers.  Secretary 
Prof.  F.  E.  Sanborn,  Ohio  State  University' 
Columbus. 

Oklahoma  Utilities  Association  Sec- 
retary, H.  A.  Lane,  611  State  National 
Bank  Building,  Oklahoma  City. 

Pacific      Coast      Geographic      Division 
N.  E.  L.  A.     Secretary.  S.  H.  Taylor.  Elec- 
tric Railway  &  Manufacturers'   Supply   Co 
San    Francisco,    Cal.     Annual    meeting,    Del 
Monte.  Cal.,  June  7-9. 

Pennsylvania  Electric  Association, 
State  Section  N.  E.  L.  A.  Secretarv  H  M 
Stine.  211  Locust  St.,  Harrisburg,  Pa. 

Public  Relations  Section,  N.  E.  L  A 
Chairman,  J.   E.   Davidson,   Omaha,   Neb. 

Public  Service  Associatio.n  or  Virginia 
Secretary.  W.  J.  Kehl,  Virginia  Railway  & 
Power  Co.,   Richmond,   Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson.  West 
Virginia  Water  &  Electric  Co.,  Charleston 
W.  Va. 

Radio  Club  of  America.  Secretary.  T.  J 
Styles,  1112  S.  Curtis  Ave.,  Richmond  Hill 
Queens  Borough,  N.   Y. 

Rocky  Mountain  Geographic  Division, 
N.  E.  L.  A.  Secretary,  A.  C.  Cornell  Den- 
ver, Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman, 
Guaranty  Building,  522  5th  Ave.,  New  York 
City. 

Society  for  the  Promotion  of  Engi- 
neering Educatio.n.  Secretary,  Dean  F 
L.  Bishop,  University  of  Pittsburgh.  Pitts- 
Durgh,    Pa. 

Southeastern  Geographic  Division 
N.  E.  L.  A.  Secretary-treasurer,  Charles  A. 
Collier,  Georgia  Railway  &  Power  Co.. 
Atlanta,  Ga. 

Southwestern  Geographic  Division 
N.  E.  L.  A.  Secretary,  H.  A.  Lane.  Okla- 
homa Utilities  Association,  Oklahoma  City. 
Okla. 

Southern  California  Electrical  Con- 
tractors AND  Dealers'  Association.  Sec- 
retary-treasurer, J.  E.  Wilson,  425  Consoli- 
dated Realty  Building,  Los  Angeles,  Cal. 

Southwestern  Electrical  and  Gas  .Vs- 
eociation.  Secretary,  H.  S.  Cooper,  403-4 
Slaughter  Building,  Dallas,  Tex. 

Southwestern  Society  op  Enginisers. 
Secretary.  C.  E.  Barglebaugh,  721  First 
National  Bank  Building,  Bl  Paso,   Tex. 

Technical  Section,  N.  E.  L.  A.  Secre- 
tary, W.  C.  Anderson,  29  West  39th  St., 
New  York  City. 

Toronto  Electrical  Contractors'  Asso- 
ciation. Secretary,  E.  F.  W.  Salisbury, 
615  Yonge  St..  Toronto,  Ont. 

Tri-State  Water  and  Light  Associa- 
tion. Secretary-treasurer.  W.  F.  Steiglitz, 
Columbia,  S.  C.  Annual  meeting,  Ashe- 
ville,   N.   C,  June  15-16. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer, A.  B.  Marsden,  Rutland. 
Vermont. 

Western  Association  or  Electrical  In- 
spectors. Secretary.  W.  S.  Boyd.  175  West 
Juckson  Blvd.,  Chicago,  111. 

Western  Society  op  Engineers,  Elec- 
trical Sr.rTios.  Secretary,  E.  S.  Nether- 
cut.  1735  Monadnock  Block.  Chicago.  111. 

Wisconsin  Electrical  Association.  Sec- 
retary. J.  P.  Pulliam,  1408  First  National 
Bank  Building,  Milwaukee,  Wis. 
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The  Unique  Economic  Position  of  the 
Electrical  Industry 


E^VERY  electrical  man  is  a  booster 
(  for  his  industry.  He  believes 
^  that  it  is  the  greatest  industry  in 
the  whole  wide  economic  world.  He 
feels  that  his  future  as  an  electrical  man 
promises  opportunity  unparalleled  in  any 
other  science,  profession  or  trade.  And 
he  is  right.  It  is  well,  however,  to  con- 
sider the  causes  and  conditions  of  these 
things.-  It  helps  us  work  with  a  better 
background  and  a  better  prospect. 

There  are  several  kmds  of  industries. 
First,  there  are  those  that  furnish  the 
basic  staples  of  life — food,  clothes  and 
shelter.  These  are  the  great  necessities. 
Their  market  never  fails.  But  man  does 
not  live  long  by  bread  alone,  and  so  bal- 
anced against  them  we  have  the  great, 
varied  industries  that  produce  the  assorted 
luxuries  of  life.  And  in  the  mass  their 
market  seldom  fails  either,  for  in  the 
world  is  so  much  wealth  spent  by  so  many 
people.  These  two  groups,  with  the 
other  industries  of  service — like  transpor- 
tation— that  contribute  broadly  to  them 
both,  make  up  the  bulk  of  the  industrial 
world.  Each  meets  and  measures  its  own 
conditions  for  and  against  prosperity. 

The  electrical  industry,  however,  holds 
a  unique  position.  It  sails  a  course  that 
cuts  across  them  all.  Our  product  is  not 
a  true  necessity,  for  within  our  memory 
men  lived  long  and  happily  without  it; 


and  yet  electric  service  today  plays  a  large 
part  in  the  manufacturing  of  necessities. 
Neither  is  it  in  the  true  luxury  class, 
though  it  helps  produce  the  luxuries. 
Electricity,  in  all  its  applications,  is  in 
reality  just  a  comfort,  a  convenience,  an 
economy.  Be  it  light,  heat  or  power, 
in  industrial,  commercial  or  domestic 
service,  this  is  what  it  is.  It  is  a  comfort. 
It  is  a  convenience.  It  is  an  economy.  It 
brings  safety.  It  brings  cleanliness.  It 
brings  time  saving,  labor  saving  and  im- 
proved efficiency.  And  it  has  so  estab- 
lished these  comforts  and  economies  in 
our  lives  that  they  have  come  to  be  neces- 
sities, and  the  influence  of  electric  service 
is  recognized  as  one  of  the  greatest  im- 
pulses for  civic  growth  and  betterment. 
The  electrical  industry,  therefore, 
stands  in  a  wonderful  position.  It  has 
economic  stability.  It  has  already, 
though  young  in  years,  gained  a  scope 
and  volume  that  indicate  a  future  stag- 
gering to  the  imagination.  It  is  organ- 
ized on  a  high  intellectual  plane  to 
which  the  inventive  mind,  the  scientific 
mind,  the  engineering  mind  and  the  finan- 
cial mind  have  contributed  the  back- 
ground and  the  machinery  for  progress. 
It  has  prestige.  It  has  prosperity.  It 
has  strength  and  power.  Therefore, 
know  more  of  it,  have  more  from  it,  be 
more  in  it  and  do  more  for  it. 


Edwin  Sibley  Webster 


Whose   constructive  service   a>id  financial  judgment  in  the  organization  and  sound  developTnent 
of  public  utilities  typifies  the  best  traits  of  American 
business  leadership 


GREAT  financial  acumen,  combined 
Willi  u  fundamental  engineering 
training  and  rich  experience,  has 
long  since  made  Edwin  S.  Webster  one 
of  the  outstanding  national  figures  in 
public  utility  management  Inspired  by 
a  finely  tempered  enthusiasm,  he  real- 
ized the  possibilities  of  centralized  man- 
agement early  in  the  period  when  it 
began  to  be  seen  what  the  co-ordinated 
administration  of  electric  railway,  light- 
ing and  power  properties  could  accom- 
plish in  contrast  with  the  individ'ial 
direction  of  company  business.  Mr. 
Webster  has  never  lost  this  enthusiasm 
as  the  magnitude  of  his  interests  has 
increased,  and  his  executive  ability, 
grasp  of  economies  and  rare  banking 
judgment  have  had  an  influence  beyond 
mea.surement  in  the  affairs  of  Stone  & 
Webster,  Inc..  and  in  the  many  corpo- 
rations. 

Born  at  Boston.  Mass.,  in  1866.  Mr. 
Webster  was  graduated  in  electrical 
engineering  from    the   Massachusetts  In- 


stitute of  Technology  in  1888.  After  a 
year  in  the  banking  house  of  Kidder, 
Peabody  &  Company,  Boston,  he  and 
Charles  A.  Stone  established  in  that  citv 
the  constilting  engineering  firm  of  Stone 
&  Webster.  At  this  time  the  electrical  art 
was  still  in  its  infancy  and  it  took  no  small 
amount  of  courage  to  believe  in  the 
future.  Many  electric  light  and  power 
companies  as  well  as  other  utilities  be- 
cause of  haphazard  financing  and  for 
other  reasons  did  not  prosper.  Reor- 
ganizations became  necessary  nrd  the 
services  of  this  lirm  were  sought  To- 
day this  great  organization  occupies  a 
world-wide  field  in  finance,  engineering. 
construction  and  utility  mana.gement. 
The  capitalization  of  public  utilities 
under  its  management  totals  appro-xi- 
mfltely  three  hundred  millions  of  dollars. 
Mr.  Webster  and  his  partner  have 
never  been  contented  to  confine  their 
engineering  -activities  within  any  pre- 
scribed bounds.  Examples  of  thoir  =kill 
may   be   found   in    almost   every   state   of 


Ihe  I'nion  as  well  a.s  in  Canada.  Cuba. 
Porto  Rico  and  other  parts  of  the  world. 
Hydro-electric  and  steam  power  plants, 
transmission  systems,  electric  railways, 
kirge  buildings,  industri-al  plants — all 
fall  within  the  scope  of  practice  of  this 
organization. 

.\n  associate  says  of  Mr.  Webster: 
"He  thinks  quickest  and  in  the  biggest 
figures  of  any  man  I  know.  He  is  never 
stam)?eded.  never  'cries  over  spilled 
milk,'  knows  how  to  make  prompt  deci- 
sions and  how  to  play.  His  spirit  of 
team  play,  modest.v  and  a  'bully'  sense 
of  humor  have  won  for  him  the  loyalty 
of  his  organization  and  the  affection  of 
his   associates  and   co-workers." 

Mr.  Webster's  devotion  to  his  Alma 
Mater  has  enriched  her  counsels  and  h^r 
plant  alike.  He  is  a  trustee  and  life 
member  of  the  corporation  of  the  Massa- 
chusetts Institute  of  Technology.  In  his 
life  as  an  engineer  and  public-spirited 
man  of  affairs  he  typifies  the  best  traits 
of  American  business  leadership. 
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Supply  Jobbers 

Preparing  for  "Normalcy" 

THE  electrical  supply  jobbers  naturally  are  experi- 
encing the  same  decline  in  business  as  the  manu- 
facturers. Interchange  of  stocks,  however,  has  enabled 
them  to  clear  their  shelves  and  keep  down  new  pur- 
chases to  a  minimum,  thus  conserving  credit.  As  a 
class  the  jobbers  have  agreed  to  let  liquidation  run  its 
course,  feeling  that  the  sooner  normal  conditions  are 
reached  the  better.  The  years  of  the  world  war  were 
fat  ones  for  the  electrical  supply  jobbers,  and  were  they 
not  now  handicapped  by  war-time  organizations  and 
high  overhead  expense  the  present  would  not  be  a  lean 
year  compared  with  pre-war  standards.  However,  inter- 
nal organization  matters  are  now  in  process  of  adjust- 
ment. Jobbers  who  take  a  certain  pride  in  their  busi- 
ness are  anxious  that  their  methods  and  prices  shall 
conform  to  normal  standards.  When,  therefore,  they 
are  accused  of  holding  up  prices  they  naturally  resent 
it.  The  manufacturers,  they  claim,  have  only  reduced 
the  prices  of  motors  and  heating  appliances  10  per  cent, 
and  while  the  pig-iron  base  is  at  present  $20  a  ton,  com- 
pared with  $50  a  ton  duiing  the  war,  rigid  conduit  has 
come  down  only  17  per  cent.  Manufacturers,  however, 
have  in  the  main  written  off  inventories  to  present  price 
levels,  but  with  the  exception  of  copper  few  of  these 
have  returned  to  normal.  Certainly  manufactured 
products  may  be  expected  to  reflect  reductions  in  prices 
of  materials  and  labor  promptly.  The  enlightened  busi- 
ness sense  shown  by  the  electrical  supply  jobbers  in  the 
present  emergency  is  worthy  of  commendation.  The  war 
has  served  to  set  their  business  on  a  firmer  foundation, 
and  if  we  judge  the  temper  of  the  jobbers  aright,  they 
will  do  nothing  to  weaken  it. 


The  Public's  Interest  in 
Utility  Development 

WHY  should  the  citizens  of  the  United  States,  of 
whom  one  in  eighty  is  a  direct  investor  in  the  secu- 
rities of  electric  light  and  power  companies  and  two  bil- 
lion dollars  of  whose  money  has  gone  by  way  of  insurance 
companies  and  banks  into  these  same  securities,  grudge 
to  the  companies  a  reasonable  degree  of  prosperity — 
that  is  to  say,  a  fair  return  under  present-day  condi- 
tions on  the  actual  capital  invested  and  to  be  invested? 
This  is  the  question  which  James  A.  Perry,  president  of 
the  National  Association  of  Railway  and  Utility  Com- 
missioners, speaking  before  the  Chicago  N.  E.  L.  A. 
convention,  answered  when  he  ascribed  public  hostility 
to  lack  of  information.  Misled  by  agitators  who,  if 
honest,  are  equally  misinformed  with  those  to  whom 
their  appeals  are  addressed,  Mr.  Perry  finds  that  many 
citizens  cherish  an  attitude  of  unreasoning  opposition 
to  the  utilities  resembling  that  which  confronted  the 


railroads  before  the  war  brought  the  enlightening  ex- 
periment of  government  control.  "We  seldom  hear  of 
a  municipality,"  he  said,  "making  an  investigation  and 
ascertaining  whether  there  is  any  merit  in  the  claim  of 
the  utility  company.  Investigations  are  seldom  made, 
little  information  is  had,  and  seemingly  none  is  de- 
sired." We  hope  that  this  attitude  is  not  so  widespread 
as  Mr.  Perry  fears.  There  are  certainly  some  com- 
munities where  it  does  not  prevail  because  the  remedy 
has  been  applied  and  the  citizens  have  come  to  realize 
that  the  electric  light  and  power  industry  is  a  "wage- 
earning"  and  not  a  "speculative"  business  and  that  its 
wages,  which  is  the  true  meaning  of  the  return  it 
receives,  must  be  adequate  if  it  is  to  give  those  it  serves 
the  ever-increasing  supply  of  electrical  energy  that 
means  so  much  to  domestic  comfort,  industrial  prosper- 
ity and  community  progress.  "Audacity,  again  audac- 
ity, always  audacity!"  was  the  motto  of  a  famous 
revolutionist.  "Education,  again  education,  always 
education!"  might  well  be  that  of  our  industry. 


Sam  Robinson  Ready 
to  Be  Convinced 

A  DIFFERENT  point  of  view  from  that  of  Com- 
missioner Perry,  though  not  a  contradictory  one, 
was  put  before  the  N.  E.  L.  A.  convention  last  week  in 
racy  sentences  by  Harford  Powel,  Jr.,  the  editor  of 
Collier's  Weekly.  The  two  addresses  will  be  found  in 
part  elsewhere  in  this  issue  and  should  be  read  together. 
Mr.  Powel  visualized  the  average  citizen  in  his  relation 
to  the  electric  light  and  power  industry  as  consumer, 
taxpayer,  voter  and  investor.  He  waved  out  of  exist- 
ence the  vague  entity  known  as  the  public.  Customers, 
he  observed,  wei-e  no  more  the  public  than  the  electric 
men  to  whom  he  was  speaking  were  the  public.  Instead 
of  a  public  safeguarding  its  rights  against  imaginary 
rapacious  corporations,  there  is  merely  a  nation  of 
Sam  Robinsons,  all  interested  in  electricity,  all  wanting 
to  use  it,  all  resenting  company  carelessness  and  conde- 
scension. These  Robinsonian  multitudes  are  willing  to 
treat  fairly  those  other  Sam  Robinsons  whose  business 
it  is  to  make  electricity  and  sell  it,  and  they  will  with 
their  billions  of  savings  finance  the  industry,  provided 
that — and  here  Mr.  Powel's  line  of  thought  and  Com- 
missioner Perry's  converge — the  facts  are  brought  home 
to  them.  Mr.  Powel's  argument,  then,  is  one  for  con- 
tinuous publicity.  True,  one  form  of  publicity — the 
furnishing  to  newspapers  of  matter  for  gratuitous 
reproduction — may,  as  the  editor-speaker  graphically 
demonstrated,  fail  in  large  part  unless  quality  rather 
than  quantity  is  its  distinguishing  characteristic.  None 
the  less,  advertising  is  indeed  industry's  breath  of  life 
and  cannot  be  suspended  or  limited  to  stated  seasons 
without   inviting   disaster. 
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N.  E.  L.  A.  Prime  Movers  Report 
Is  a  Noteworthy  Work 

THIS  year  the  report  of  the  N.  E.  L.  A.  prime  movens 
committee,  absti acted  in  the  issue  of  June  4,  rose 
to  the  proportions  of  a  treatise  of  more  than  350  pages. 
It  is  full  of  material  of  value  to  the  engineer,  but  the 
most  that  we  have  done  or  can  do  is  to  direct  attention 
to  certain  parts  of  it  which  seem  of  exceptional  value. 
The  chief  emphasis  must,  of  course,  be  laid  on  the 
progress  in  prime  movers.  There  is  a  tendency  toward 
higher  working  temperatures  and  higher  speeds,  which 
means  working  still  further  toward  the  limitations  im- 
posed by  the  various  materials.  How  far  bearing  pres- 
sures can  be  raised  without  getting  into  trouble  remains 
to  be  seen.  Until  new  material  for  blades  has  been 
discovered  it  is  not  yet  clear  what  peripheral  speed  can 
be  endured.  Another  problem  is  that  with  rising  tem- 
perature there  comes  increasing  difticulty  with  lubrica- 
tion. 

An  interesting  development  is  to  be  found  in  the 
Lj angstrom  turbines,  in  which  the  steam  flows  radially 
outw-ard,  expanding  between  two  bladed  rotors  revolving 
in  opposite  directions,  and  having  therefore  a  relative 
speed  which  is  double  the  actual  rotative  speed.  The 
principle  involved  has  been  repeatedly  used  for  various 
purposes,  sometimes  without  sufficient  justification,  but 
in  the  instance  here  considered  the  plan  would  seem  to 
be  amply  justified  for  trial  on  a  considerable  scale. 
Especially  is  this  true  since  the  past  few  years  have 
shown  the  great  difficulties  in  properly  proportioning 
and  balancing  rotors  to  stand  the  peripheral  speed  they 
have  to  endure  in  service,  combined  with  temperatures 
near  the  danger  point. 

It  seems  to  be  the  feeling  of  the  committee  that  both 
higher  pressures  and  higher  temperatures  are  coming. 
Even  now  recent  plants  are  working  to  final  tempera- 
tures between  600  deg.  and  700  deg.  Fahr.  How  much 
beyond  the  latter  figure  one  can  go  without  passing  the 
danger  point  for  available  materials  is  not  certain,  but 
the  limit  is  sufficiently  well  in  sight  to  encourage  a 
tendency  toward  high  steam  pressure.  The  present 
limit  of  about  .350  lb.  per  square  inch  is  likely  to  be 
exceeded  before  long.  In  this  connection  comes  an 
interesting  possibility  in  the  way  of  reheating  between 
stages  after  the  initial  temperature  has  so  fallen  that 
the  addition  will  not  rise  to  an  inconvenient  degree. 
The  principle  is  well  worth  trying  out,  and  it  is  reportad 
that  one  of  the  new  European  plants  will  be  equipped 
with  this  in  view. 

Pulverized  fuel  has  also  had  considerable  attention 
from  the  committee.  In  particular  the  Milwaukee  Elec- 
tric Railway  &  Light  Company  has  put  in  operation 
a  new  plant  which  will  have  an  ultimate  capacity  of 
200,000  kw.  The  experimental  results  obtained  with 
this  and  other  plants  indicate  that  the  boilers  can  be 
pushed  to  high  efliciency  and  work  uniformly  and  well. 
Something,  of  course,  depends  on  the  kind  of  fuel  used, 
with  reference  to  its  preparation  for  burning.  It  seems 
to  be  clear  that  by  the  pulverizing  process  it  is  possible 
to  deal  with  widely  varying  grades  of  fuel  in  the  same 
furnace  without  some  of  the  difficulties  commonly  found 
in  burning  them  on  ordinary  grates.  Certain  grades 
of  coal  now  not  easily  adaptable  for  firing  can  be  suc- 
cessfully used  as  powder,  and  finally  there  is  the  addi- 
tional possibilit>-  of  working  almost  interchangeably  in 
the  same  plant  with  fuel  oil,  powdered  coal  or  even  gas. 
As  experience  is  gained  with  the  use  of  pulverized  fuel 


there  is  an  excellent  chance  for  working  in  low-grade 
bituminous  coals  and  lignites  on  a  considerable  scale, 
and  the  process  may  prove  particularly  adapted  to  so- 
called  mouth-of-mine  operation.  If  the  fuel  can  be 
pulverized  at  the  breakers,  its  transportation  over 
moderate  distances  is  a  comparatively  simple  matter 
involving  less  handling  cost  than  is  required  by  coal 
used  as  fuel  in  the  ordinary  way.  One  of  the  outstand- 
ing difficulties  is  the  unpleasant  tendency  of  ash  to  go 
up  the  stack  in  rather  large  quantities.  This,  however, 
is  a  detail  which  can  doubtless  be  taken  care  of  in  due 
season. 


Graphical  Solutions  for 

Alternating-Current  Problems 

THE  theory  of  the  general  alternating-current  trans- 
former, of  which  the  theory  of  the  induction  motor 
is  a  special  case,  has  been  treated  for  many  years  on  two 
different  lines.  Both  methods  of  treatment  started  with 
the  same  premises,  using  vector  diagrams  or  polar 
diagrams  for  the  representation  of  the  electromotive 
forces,  fluxes  and  currents.  The  analytical  method  then 
expresses  these  diagrams  in  the  form  of  complex 
algebra  and  obtains  values  for  the  quantities  involved 
by  an  evaluation  of  algebraic  equations.  The  graphical 
method,  starting  with  the  same  geometrical  diagrams 
used  in  the  analytical  method,  attempts  to  find  geo- 
metrical loci  for  the  electromotive  forces,  fluxes  and 
currents,  thus  making  it  unnecessary  to  express  in  com- 
plex algebra  the  quantities  represented  in  the  vector 
diagrams. 

The  contribu*;ions  which  Dr.  A.  S.  McAllister  has 
made  from  time  to  time  to  the  theory  of  alternating- 
current  motors  have  always  been  marked  by  a  degree 
of  refreshing  originality  which  has  aroused  interest  in 
them  and  which  has  commended  them  to  the  attention 
of  the  student,  the  teacher  and  the  engineer.  The  con- 
tribution from  his  pen  published  in.  this  issue  is  no 
exception  to  this  statement.  He  deals  in  a  vigorous 
manner  with  a  problem  that  many  writers  in  the  last 
twenty-five  years  have  endeavored  to  solve  and  yet  have 
failed  to  solve  in  so  simple  a  manner  as  is  here  done 
by  Dr.  McAllister.  The  principle  of  the  McAllister 
transformations  is  by  no  means  new,  as  it  is  the  trans- 
formation by  means  of  inversion  or  "reciprocal  radii" 
used  for  many  years;  but  it  is  most  strange  that  those 
who  have  used  this  method  for  years  have  failed  to  see 
that  it  is  possible  to  find  for  each  particular  case  of  the 
transformation  a  "center  of  inversion,"  from  which  at  a 
glance  the  diagram  can  be  transformed  into  one  taking 
account  of  such  change  in  the  arrangement  of  the 
circuits  as  has  to  be  provided  for  to  cover  qualifying 
assumptions  usually  neglected  in  the  general  theory. 

The  McAllister  transformations  supply  in  a  very 
simple  and  d'rect  manner  solutions  for  the  following 
problems:  (1)  What  is  the  eff'ect  of  primary  resistance 
placed  in  series  with  an  induction  motor,  the  potential 
being  kept  constant  at  the  point  where  the  resistance  is 
connected  to  the  line?  (2)  What  is  the  effect  of  primary 
reactance  placed  in  series  with  an  induction  motor,  the 
potential  being  kept  constant  at  the  point  where  the 
resistance  is  connected  to  the  line?  (3)  What  is  the 
effect  of  primary  impedance  placed  in  series  with  an 
induction  motor,  the  potential  being  kept  constant  at 
the  point  where  the  I'esistance  is  connected  to  the  line? 
(4)  What  is  the  effect  of  a  shunt  of  either  resistance, 
reactance    or    capacity    placed    in    multiple    with    the 
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terminals  of  an  induction  motor  with  additional  resist- 
ance, reactance  or  impedance  in  series  with  the  motor? 
(5)  What  are  the  secondary  voltages  and  secondary  cur- 
rents in  a  transformer  or  induction  motor  under  dif- 
ferent conditions  of  load  under  any  or  all  the  conditions 
mentioned  above? 

Dr.  McAllister's  paper  appears  to  us  to  be  a  production 
of  exceptional  merit,  all  the  more  so  because  of  its 
simplicity  and  of  the  fact  that  electrical  literature,  rich 
though  it  is  in  publications  of  a  similar  character, 
seems  to  us  to  have  ignored  this  solution  which  is  now 
for  the  first  time  presented  to  the  engineers  interested 
in  alternating-current  phenomena. 


Engineering  the  Basis  for 
Greater  Lighting  Sales 

THE  Commercial  Section  of  the  N.  E.  L.  A.  by  no 
means  confines  itself  to  matters  of  salesmanship. 
We  have  learned  to  expect  from  it  material  contribu- 
tions to  the  engineering  problems  daily  faced  by  the 
central  station.  The  engineering  basis  of  good  lighting 
is  the  foundation  for  lighting  sales,  and  the  report  of 
the  Lighting  Sales  Bureau  at  the  Chicago  convention 
makes  this  fact  doubly  evident.  Two  lines  of  advance  in 
particular  are  marked  out  in  this  report,  one  the 
direct'y  industrial  phase  of  lighting  and  the  other  the 
lighting  of  the  home.  As  regards  the  former  matter, 
evidence  is  accumulating  month  by  month,  and  rather 
rapidly  at  that,  to  the  effect  that  improvement  in  light- 
ing directly  and  definitely  pays  in  production,  not  only 
in  the  quantity  of  things  manufactured  but  also  in  their 
quality  and  in  the  better  morale  of  the  workers.  Over 
and  over  again  it  has  been  found  that  the  introduction 
of  a  new  lighting  system  has  meant  definite  improve- 
ment in  output,  but  the  facts  have  seldom  been  put 
more  forcibly  than  in  one  of  the  cases  cited  in  this 
report.  An  example  was  taken  from  a  spinning  room 
where  the  lighting  initially  was  about  on  the  basis 
which  w-as  common  among  economical  engineers  twenty 
years  ago,  to  wit,  1.5  foot-candles.  A  new  system  w-as 
insta'led  which  pushed  the  intensity  up  to  9  foot-candles, 
and  the  immediate  result  was  an  increase  of  output  of 
18  per  cent.  The  speed  of  the  machines  was  not,  and 
could  not  be,  inci-eased,  so  that  this  gain  simply  repre- 
sented the  added  efficiency  of  the  operator  in  rapid  work 
when  hand  operations  were  required  on  the  machine. 
This  experience  not  only  bears  out  the  general  principle 
of  improved  output  but  also  shows  directly  that  the 
effect  was  due  to  the  improved  time  element  in  working 
produced  by  higher  illumination.  It  is  one  thing  to  see 
the  detail  in  a  machine  which  requires  attention;  it  is 
quite  another  to  see  it  well  enough  and  quickly  enough 
to  put  things  to  rights  in  the  shortest  possible  time. 
It  is  only  recently  that  this  time  element  of  vision  has 
been  given  attention,  and  the  more  it  is  studied  the 
more  plainly  it  will  be  demonstrated  that  illumination 
just  sufficient  for  vision  without  eye  strain  is  a  very 
different  thing  from  the  illumination  which  produces 
that  facile  vision  which  tends  to  efficiency. 

The  second  matter,  that  of  house  lighting,  is  treated 
briefly  but  in  an  exceptionally  effective  way  by  actually 
showing  the  methods  to  be  adopted,  the  fixtures  to  be 
used  and  the  outlets  to  be  provided  in  a  typical  small 
house.  There  was  a  time  in  the  fortunately  distant  past 
when  it  was  the  practice  of  many  central-station  oper- 
ators to  look  on  residence  lighting  with  contempt  and 
to  read  papers  proving  that  it  never  had  paid  and  never 


could  pay  except  at  enormously  increased  prices.  That 
idea  has  subsided  under  the  pressure  of  facts,  and  its 
exponents  do  not  attempt  any  further  propaganda,  real- 
izing that  if  residence  lighting  appears  not  to  pay,  it  is 
simply  because  it  is  mishandled.  The  special  feature 
of  the  typical  lighting  layout  recommended  by  the  com- 
mittee is  the  large  number  of  convenience  outlets  for 
use  with  appliances  or  extra  lamps.  Their  number  is 
almost  a  third  of  the  total,  and  experience  today  indi- 
cates that  such  a  proportion  is  not  in  the  least  overdoing 
the  matter.  An  outlet  of  this  sort  may  be  unused  for 
several  years,  but  some  day  it  is  wanted  and  wanted 
badly.  If  not  provided  at  the  start,  it  is  a  troublesome 
and  expensive  matter  to  supply  the  need  later. 

The  great  problem  of  putting  electricity  into  the 
houses  of  the  people  at  large  turns  on  the  introduction 
of  easier  and  cheaper  methods  of  wiring.  We  have  been 
for  some  years  tied  up  in  this  respect  by  propaganda 
and  convention,  and  the  result  is  disastrous  in  the  older 
communities  where  one  must  go  beyond  the  limits  set 
by  new  building  and  find  some  means  of  wiring  the 
dwellings  already  in  existence  at  a  reasonable  price. 
We  hope  that  the  N.  E.  L.  A.  will  take  up  actively  this 
particular  phase  of  increasing  lighting  sales  and  find 
means  of  relieving  a  trying  and  awkward  situation. 


Electric  Energy  Should  Be  Sold 
and  Not  Loaned 

IT  IS  generalh-  admitted  on  all  sides  that  any  cus- 
tomer who  takes  alternating-current  power  at  a  low 
power  factor  thereby  injures  the  service  of  all  his  neigh- 
bors and  should  have  to  pay  at  a  definite  extra  rate. 
Various  plans  have  been  suggested,  or  may  already  be 
in  operation,  aiming  at  an  equitable  surcharge  for  low 
power  factors.  One  method  is  to  have  a  basic  rate  on 
active  energy  and  a  surcharge  rate  on  reactive  energy, 
so  that  two  meters  are  installed  on  the  customer's  prem- 
ises, one  for  the  total  active  energy  consumed  and  the 
other  for  the  total  reactive  energy.  Another  plan  is  to 
measure  the  power  factor  at  a  time  of  maximum  load 
and  make  a  surcharge  upon  this  power  factor  if  it  falls 
below  a  certain  percentage  value.  This  week  M.  L. 
Sindeband  desciibes  a  rate  schedule  based  upon,  say 
85  per  cent  power  factor  as  the  normal.  If  the 
customer  develops  a  lower  average  than  this,  the  rate 
per  kilowatt-hour  of  active  energy  consumed  is  increased 
in  approximate  inverse  proportion,  whereas  if  the  aver- 
age power  factor  of  his  installation  increases,  his  energy 
rate  is  reduced.  Moreover,  automatic  cut-out  relays  are 
installed  on  the  premises,  to  disconnect  the  service  if  a 
steady  overload  occurs,  either  by  reason  of  increased 
consumption  or  of  reduced  power  factor,  so  that  the  cus- 
tomer's attention  is  speedily  directed  by  this  means  to 
the  source  of  trouble. 

The  proper  business  of  an  electric  service  company  is 
to  sell  electrical  energy  and  not  to  loan  it.  Lamps, 
heaters,  etc.,  oi>erating  normally  at  100  per  cent  power 
factor  consume  electrical  energy  outright.  However, 
all  motors  require  to  be  magnetized  as  well  as  to 
be  fed  with  enei-gy,  and  alternating  magnetization  calls 
for  the  loan  of  electric  energy  at  each  alternation  of 
current.  The  loaning  of  energy  represents  power — i.e., 
reactive  power — being  directed  outward  and  inward  in 
rapid  succession.  No  electric  service  system  should  be 
expected  to  loan  energy  without  charging  for  it,  because 
the  loaning  business  is  a  drain  upon  the  conductors,  the 
transformers,  the  generators  and  all  the  system. 
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The  Public  Viewpoint 

An  Analysis  of  the  Average  Man's  Conception  of  the  Electric 
Light  and  Power  Industry,  in  Which  He  Is  Interested  Be- 
cause He  Is  a  Consumer,  a  Taxpayer,  a  Voter  and  an  Investor 

By  HARFORD  POWEL,  Jr. 

Editor  "Collier's  Weekly"* 


YOU  are  getting  strongly  interested  in  what 
people  read.  You  want  them  to  read  your 
story.  You  want  them  to  connect  their 
houses  with  your  factories.  You  want  them 
to  flood  their  houses  with  light.  You  want  your  average 
customer,  Sam  Robinson,  to  use  all  the  various  devices 
and  appliances  that  make  life  easier  and  less  laborious, 
that  do  for  Mrs.  Robinson  today  what  it  took  a  small 
army  of  servants  to  help  her  do  in  the  past. 

Well,  gentlemen,  yours  is  not  a  hard  service  to  sell. 
But  you  want  people  to  go  farther  still;  you  want  them 
to  support  your  industr.v  with  their  investments.  You 
want  them  to  study  the  facts  before  they  pay  attention 
to  the  ill  feeling  that  now  and  then  springs  up — not 
against  you  alone,  but  against  every  man  and  group  of 
men  who  supply  some  service  or  commodity  for  money. 
So  you  are  interested  in  what  people  read.  You  are 
beginning  to  speak  to  them  through  the  printing  press. 
You  are  not  so  silent  as  you  were  a  few  years  ago. 

You  believe  that  the  public  should  have  the  facts, 
and  you  believe  that  when  the  facts  are  before  them 
you  will  receive  in  every  city  and  village  in  America 
the  squarest  kind  of  a  square  deal. 

And  you  will  receive  it.  You  will  have  more  demands 
for  your  service.  You  now  supply  with  electricity  six 
million  and  a  half  of  the  twenty-one  million  homes  in 
America.  That's  a  fair  beginning.  Nobody  in  his 
senses  thinks  that  is  more  than  a  beginning. 

Fourteen  Million  Houses  to  Supply 

You  have  more  than  fourteen  million  houses  to  supply 
— ^houses  now  standing.  And  before  you  finish  that 
little  job,  there  will  be  built  a  million  and  a  half  new 
homes  to  take  care  of  the  housing  shortage,  five  thou- 
sand new  schools,  sixty  thousand  new  apartment  houses, 
fifteen  thousand  new  theaters.  But  never  mind  the 
future.  Right  now  there  are  five  million  unwired  houses 
within  reach  of  existing  electrical  supply  stations.  You 
have  got  about  half  way  through  your  job  of  supplying 
light  to  the  householders;  and  now  you  expect  to  finish 
the  job. 

To  do  it.  gentlemen,  every  one  knows  you  need  money. 

You  need  it  in  such  large  amounts  that  you  are  out 
of  the  class  of  the  average  business  man  who  can  bor- 
row it  from  a  banker  or  group  of  bankers. 

You  have  to  go  direct  to  the  only  bottomless  well  of 
money  that  exists  in  the  wor'd — the  little  pools  of 
people's  savings — those  little  pools,  million  after  million, 
through  which  trickles  all  the  wealth  there  is  in 
America.  For  that's  where  the  big  money  is.  It  is  the 
only  place  where  it  is.  You  won't  get  the  four  billion 
dollars  you  propose  to  spend  before  1925  out  of  the 
vaults  of  banks  and  insurance  companies  alone.  You 
must  look  for  it  in  the  family  sock.     You  must  coax  it 


•Paper    read    before    the    National    Electric    Light    Association 
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out  of  grandmother's  purse.  You  must  show  the  work- 
ingman  cause  when  you  ask  him  to  take  it  out  of  his  pay 
envelope  and  lend  it  to  you.  The  four  billion  you  need 
for  expansion  is  partly  in  the  merchant's  cash  drawer, 
partly  in  what  mother  has  saved  out  of  her  housekeeping 
money,  partly  in  what  Sam  Robinson  and  Pat  Murphy 
and  Ole  Johnson  have  laid  by  for  a  rainy  day. 

That's  what  ycu  are  talking  about  the  minute  you 
start  talking  about  billions  of  dollars.  And  there's  no 
half-way  measures  about  it.  Either  you'll  get  that 
necessary  money  or  you  won't  get  it.  Either  you'll 
move  forward  or  you'll  slip  back — for  in  no  business  is 
there  such  a  thing  as  standing  still. 

Advertising  Must  Be  Continuous 

Every  one  who  reads  newspapers  and  magazines  knows 
that  you  are  doing  far  more  advertising  than  you  have 
done  and  are  making  a  serious  and  intelligent  bid  for 
public  interest  and  public  good  will.  It  is  not  wise  to 
think  of  that,  or  to  speak  of  it,  as  an  advertising  cam- 
paign. There  is  no  such  thing.  You  can  accomplish 
anything  by  advertising.  You  can  accomplish  nothing 
by  an  advertising  campaign. 

Either  you  advertise  or  you  don't  advertise.  The 
word  "campaign"  is  too  limited  to  describe  this  thing. 
You  might  as  well  speak  of  a  "breathing  campaign"  or 
an  "eating  campaign."  You  can  stop  breathing  and 
let  your  lungs  rest — but  more  of  you  will  soon  be  at 
rest  than  your  lungs. 

Do  not  think  of  advertising  as  something  to  be  done 
by  fits  and  starts.  Don't  think  that  a  campaign  started 
and  finished  this  year  will  produce  a  finished  and  final 
effect.  If  you  have  any  such  idea,  take  twenty  deep 
breaths  right  now  and  then  try  to  stop  breathing  till 
lunchtime.  Some  old  minister  went  to  Billy  Sunday 
and  day  and  said,  "You're  a  fake.  You  get  people  all 
stirred  up.  They  hit  the  trail.  But  your  conversions 
don't  last."  "Well,"  said  Sunday,  "neither  does  a 
bath." 

You  are  making  conversions  by  .vour  scraping  our 
chins  every  morning  and  expect  them  to  last.  We  have 
all  been  scraping  our  chins  eveiy  morning  for  years — 
but  the  effect  does  not  last.  Advertising  is  like  that. 
It  is  a  matter  of  repetition.  Of  convincing  a  man  once 
and  convincing  him  again.  Say  it.  Repeat  it.  Then 
repeat  it  again.  The  human  mind  wabbles.  Keep  it 
wabbling  your  way. 

This  has  nothing  to  do  with  the  amount  of  money  you 
spend.  It  depends  entirely  on  how  you  lay  that  money 
out.  You  have  a  great  story  to  tell — the  finest,  I  think, 
in  the  world.  You  have  a  great  service  to  sell.  You 
have  a  chance  to  make  America  happier,  better  edu- 
cated, better  knit  together.  The  one  great  circuit  you 
propose  to  build  will  have  a  lot  to  do  with  breaking 
down  arbitrary  lines  of  feeling  between  districts,  states 
and  cities.     You  are  expanding  the  city  limits  every- 
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where,  so  that  the  farmer  feels  he  is  part  of  the  com- 
munity and  not  merely  a  sort  of  Robinson  Crusoe  on  an 
island  cut  off  from  civilization. 

Of  your  advantages,  every  man  in  the  room  is  better 
qualified  to  speak  than  L  People  are  well  disposed  to 
you.  They  are  alive  to  the  fact  that  after  long  silence 
you  have  at  last  started  to  speak  to  them.  They  know 
they  need  your  service.  Sam  Robinson  knows  he  needs 
it.  People  in  hfs  town  who  haven't  got  electric  light 
envy  Sam  because  he  has  got  it.  Your  salesmanship 
this  year  will  fall  upon  as  fertile  soil  as  ever  it  has 
fallen  in  the  past. 

You  have  not  suffered  from  the  ills  that  have  recently 
beset  most  industries;  you  have  few  bad  debts  to  write 
off  and  few  inventories  to  write  down ;  your  business  as 
manufacturers  of  electricity  has  not  greatly  decreased 
in  volume,  and  you  are  now  getting  the  benefit  of  de- 
clining costs. 

Are  there  any  handicaps  at  all  in  your  way? 

Indifference  Loses  Customers 

You  supply  a  great  service  and  you  know  it.  Be 
reluctant  to  feel  that  you  are  doing  a  customer  a  favor 
by  supplying  him  with  light  or  power.  He  is  doing  you 
just  as  big  a  favor  by  allowing  you  to  supply  him.  He 
resents  even  a  trace  of  indifference  or  of  arrogance. 
Public  utilities  lose  very  few  customers  when  they  put 
their  rates  up.  They  lose  many  customers  whenever 
they  fail  to  furnish  service  and  courtesy. 

Your  customer's  income  may  be  small.  He  may  be 
shabby.  He  may  be  tired,  cross,  unreasonable.  But 
he  resents  any  coldness  or  carelessness  on  your  part, 
just  as  you  resent  it  from  any  merchant  with  whom  you 
deal.  You're  a  mighty  industry,  getting  bigger  and 
more  prosperous  all  the  time.  He's  just  little  Sam  Rob- 
inson. But  he's  the  fellow  who  in  the  long  run  breaks 
any  industry,  any  government  or  any  religion. 

Don't  think  of  Sam  Robinson  as  "the  public."  You 
are  just  as  much  "the  public"  as  he  is.  If  we  could 
get  those  two  vague  words  "the  public"  out  of  our 
systems,  we'd  all  take  a  giant  step  forward  on  the  road 
to  law  and  order  and  peace  and  prosperity. 

Individual  Counts  Most 

It's  the  little  tilings  that  look  largest  to  the  individual. 
It's  the  individual  who  in  the  long  run  looms  largest 
with  you.  Study  Sam  Robinson — don't  worry  about 
the  public.  Serve  Sam  Robinson — the  public  can  take 
care  of  itself.  Watch  out  for  Sam  Robinson  when  he 
first  comes  to  see  you.  First  impressions  count.  Have 
you  enough  help  in  your  oflSce  so  that  Sam  doesn't  have 
to  wait.    He  likes  to  wait  just  as  much  as  you  do. 

It  was  Marshall  Field  who  first  impressed  on  his  peo- 
ple this  slogan,  "The  customer  is  always  right."  No 
store  of  that  grade,  big  or  little,  will  let  even  one  cus- 
tomer get  away  unsatisfied.  If  she's  honestly  disap- 
pointed, she  always  gets  her  own  way,  even  though  she 
carries  her  complaint  to  the  proprietor  of  the  store. 
Sentimentality?  Blarney?  Waste  of  time?  No.  Sim- 
ply common  sense.  For  one  injured  man  or  woman,  with 
a  free  swinging  tongue,  can  hurt  you  more  than  a  hun- 
dred satisfied  customers  may  help. 

Where  do  the  agitations  for  lower  rates — rates  that 
are  unfair  to  you  and  your  employees  and  your  bond- 
holders— come  from?  Do  they  come  from  people  who 
have  analyzed  their  bills,  and  studied  your  annual  state- 
ments, and  inspected  your  methods  of  operation?  Not  a 
bit  of  it.    Agitations  are  sometimes  led  by  professional 


experts  in  that  line,  but  the  rank  and  file  are  people 
who  want  a  chance  to  show  some  big  corporation  where 
it  gets  off  and  that  they  are  as  good  as  it  is.  We  can 
forestall  that  feeling  by  making  people  realize  that  we 
know  they  are  as  good  as  we  are.  In  our  contact  with 
them,  we  can  avoid  two  deadly  sins.  One  is  careless- 
ness.   The  other  is  condescension. 

I  don't  know  whether  your  scientists — and  you  have 
the  best  brains  of  American  engineering  among  them 
— are  at  work  on  improving  the  meters  you  use.  They 
are  instruments  of  precision.  They  measure  current 
to-  a  hair.  If  they  make  any  mistakes  at  all,  it  is  in 
favor  of  the  customer.  Sam  Robinson  has  an  idea  you 
could  still  improve  this  instrument. 

I  think  that  eventually — very  gradually  of  course — ■ 
those  1898  meters  can  be  withdrawn  from  1921  homes, 
and  that  the  great  electric  supply  houses  will  co-operate 
with  you  in  making  and  installing  something  that  will 
give  the  public  more  confidence  in  themselves  and  in 
you — something  that  will  measure  your  "juice"  just  as 
openly  and  clearly  in  dollars  and  cents  as  the  taximeter 
measures  transportation  or  the  cash  register  accounts 
for  cash.    Old  stuff,  I  know. 

Use  of  Publicity  Matter 

What  I  have  here  is  an  awful  example  of  publicity 
gone  wrong.  This  scrap  basket  was  loaned  to  me  by  one 
of  Chicago's  evening  newspapers  It  contains  the  daily 
grist  of  "publicity  matter"  that  comes  to  that  one  paper. 
Those  sheets,  gentlemen,  are  the  earnest  work  of  press 
agents  from  coast  to  coast.  Do  you  suppose  the  writers 
know  how  much  of  it  there  is?  Today  is  Thursday. 
There  was  just  as  much  yesterday.  There  will  be  just 
as  much  tomorrow.  And  every  paper  in  Chicago — 
every  paper  in  America — gets  it  every  day.  It's  a  full 
day's  work  for  one  man  to  read  it  through  from  end  to 
end.  This  press  material  on  the  floor — all  cheerfully 
labeled  "for  release  June  1" — aggregates  just  over  a 
thousand  columns,  or  enough  to  fill  solid  all  the  four 
papers  in  this  city  tonight. 

The  time  has  come  to  give  the  newspapers  only  what 
they  can  use.  What  they  want,  of  course,  is  news — ■ 
and  news  that  will  interest  as  many  people  and  as  many 
different  kinds  of  people  as  possible.  They  like  variety, 
they  like  to  get  news  the  other  papers  have  not  been 
able  to  get.  But  I  am  not  going  to  venture  on  any 
analysis  of  publicity  of  this  kind. 

Let  me  tell  you  why  Sam  Robinson  is  really  interested 
in  you.  Let  me  tell  you  why  he'll  read  your  advertising 
and  actually  search  the  newspapers  for  news  about  you. 
Let  me  tell  you  why  Sam  thinks  about  you  more  than  he 
thinks  about  other  manufacturers.  It's  because  Sam  is 
interested  in  you  in  four  ways: 

He's  interested  in  you  as  a  consumer. 
He's  interested  in  you  as  a  taxpayer. 
He's  interested  in  you  as  a  voter. 
He's  interested  in  you  as  an  investor. 
There  are  the  four  ways  Sam  Robinson  looks  at  you. 
There  are  your  four  roads  to  his  heart.     And  let  me  tell 
you  this,  and  I  tell  it  to  the  everlasting  honor  of  the 
American  people — when  Sam  makes  up  his  mind  that  a 
man  is  square  and  right,  that  a  business  is  square  and 
,-ight — why,  then  Sam  sticks  with  it  through  thick  and 
through  Ihin. 

Treat  Sam  Robinson  fairly,  gentlemen,  and  he'll  play 
fair  forevermore  with  you.  You  know  whom  I've  been 
referring  to  as  Sam  Robinson,  of  course.  Lots  of  people 
call  him  Uncle  Sam. 
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Substations  for  110-Kv.  Trans- 
mission Lines  in  France 

Energy     Delivered    from    Hydro-Electric    Station    in 

Switzerland  Is  Made  Available  for  French  Industry 

— Substation  Apparatus  Partly  Out  of  Doors 

By  M.  A.  Henriod 

Electrical  Engineer,  Paris,  France 

THE  principal  features  of  the  transmission-line  de- 
sign and  construction  adopted  for  the  transfer  of 
hydro-electric  energy  at  110  kv.  from  Goesgen,  Switzer- 
land, to  substations  at  Delle  and  Pouxeux  were  dis- 
cussed in  the  Electrical  World  for  April  30  in  con- 
siderable detail.  The  discussion  is  completed  in  this 
issue  by  a  brief  treatment  of  these  two  principal  sub- 
stations on  French  soil. 

Switch  Racks. — In  order  to  make  inspection  easy 
and  to  permit  quick  location  of  troubles,  switch 
racks  have  been  erected  at  Bavilliers,  Plancher 
les  Mines,  Severance  and  Rupt.  dividing  the 
line  in  sections  of  about  13  miles  (21  km.). 
These  switch  racks  are  provided  with  three 
aerial  disconnecting  switches  which  can  be 
operated  from  a  walking  platform.  Close  to 
each  switch  rack  a  little  house  for  the  watch- 
man and  material  storage  was  built. 

Pouxeux  Station. — At  Pouxeux  the  line  is 
connected  to  an  electrolytic  lightning  arrester 
mounted  out  of  doors,  as  shown  herewith. 
Then  the  line  enters  the  substation  of  the 
Compagnie  Lorraine  d'Electricite  and  is  con- 
nected to  the  buses  through  a  choke  coil  and  a 
circuit  breaker  with  remote  control.  Potential 
and  current  transformers  are  supplied  for  the 
control  circuit  and  measuring  apparatus. 

Dclle  Station. — This  station  is  the  terminus 
of  the  line  coming  from  Goesgen  and  is  the 
connecting  point  between  the  Swiss  line  to  the 
French  line.  The  building  was  erected  1,600 
ft.  (490  m.)  from  the  border  and  is  so  ar- 
ranged as  to  permit  an  extension  in  the  future. 
It  is  equipped  with  110,000-volt  devices,  which 
allow  the  power  stations  of  Goesgen  and  Vincey 
(the  steam  power  station  of  the  Compagnie 
Lorraine)  to  be  run  in  parallel.  It  is  also 
equipped  to  cut  the  circuit  under  load  and  to 
record  the  passing  energy. 

Before  entering  the  station  the  lines  are 
protected  with  choke-coils  and  have  three  horn- 
gap  lightning  arresters.  A  10,000-ohm  resistor 
made  up  of  cylinders  of  "Koppat"  is  connected  in  series 
on  the  last  string  of  insulators  and  used  as  a  "bumper." 
All  these  devices  are  mounted  out  of  doors  on  a  steel 
structure  which  is  the  dead-end  of  the  line.  The  con- 
ductors enter  the  station  through  special  bushings 
secured  at  the  center  of  a  glass  plate  5  ft.  (1.5  m.) 
square  and  protected  by  a  reinforced-concrete  shed. 

The  top  floor  is  reserved  for  the  choke  coils,  dis- 
connecting switches  and  the  fuses  of  the  measuring 
transformers  and  does  not  have  any  apparatus  involv- 
ing oil.  The  grounding  resistors  (Brown-Boveri), 
which  are  also  used  as  potential  transformers,  are 
installed  on  the  main  floor  with  the  current  transformers 
and  circuit  breakers. 

The  connections  in  copper  tubing  are  carried,  as  are 
the    disconnecting    switches    and    fuses,    on    insulating 


columns  of  "Bituba"  3  ft.  (1  m.)  high.  No  walls  have 
been  provided  between  phases,  but  precautions  have 
been  taken  for  fire  protection.  The  circuit  breakers 
are  in  closed  rooms  which  the  wires  enter  through 
wall  bushings.  Furthermore,  under  each  apparatus  in 
an  oil  bath  a  drain  is  provided. 

The  closing  of  the  circuit  breakers  is  operated  by" 
a  direct-current  motor.  The  tripping  is  operated  by 
relays  directly  connected  on  the  high-tension  side,  but 
the  mechanism  can  be  operated  by  hand  in  case  of 
emergency.  The  control  circuit  is  provided  with  lead- 
covered  cables  laid  in  the  floor  and  connected  to  the 
main  board  carrying  switches,  operating  devices,  meas- 
uring and  synchronizing  apparatus.  A  similar  arrange- 
ment is  provided  for  the  auxiliary  service  with  the 
switchboard  in  a  room  directly  beside  the  operator's 
apartment.  There  is  a  small  storage  battery  with  its 
charging  devices  on  the  second  floor. 

A  private  telephone  line  connects  the  Delle  substation 
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with  the  Pouxeux  substation  and  touches  each  switch 
rack.  The  telephone  communications  with  Goesgen  in 
Switzerland  are  made  in  Delle  by  the  government  tele- 
phone administration. 

It  should  be  mentioned  also  that  the  parallel  opera- 
tion of  the  power  station  of  Vincey  with  the  hydro- 
electric power  station  of  Goesgen  causes  no  difficulty  at 
all,  although  these  power  stations  are  140  miles  (225 
km. )  apart. 

As  the  transmission  line  route  on  French  territory 
passed  through  the  war  area,  the  design  was  made  in 
accordance  with  the  orders  of  the  War  Office,  which 
offered  the  help  of  the  military  personnel  in  the  work  of 
erection.  The  Swiss  section  was  built  by  the  Societe 
Motor,  helped  by  the  water-power  department  of  the 
French  War  Office  in  obtaining  the  material. 
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Chicago  Holds  Successful 
Vehicle  Show 

At  the  Electric  Shop  of  the  Coinmoiuvealth 
Edison  Company  last  week  the  public  as  well  as 
the  executives  attending  the  N.  E.  L.  A.  conven- 
tion had  an  opportunity  to  see  the  progress  that 
has  been  made  in  battery  transportation.  In  A 
are  shown  charging  panels;  batteries  and  road 
trucks  in  B  and  C;  pleasure  cars  in  D;  industrial 
tractors  in  E,  and  accessories  in  F  and  G. 
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New  Era  Dawns  for  Electric  Vehicle 

Appreciation  of  Service  Achievements  and  Possibilities 
Reflected  in  National  Thought  and  Action — Leaders  of 
the  Industry  Indorse  Economic  Battery  Transportation 


A  NEW  day  has  dawned  for  the  electric  vehicle 
/\L  after  a  period  of  sub-normal  appreciation 
/ — ^^  of  its  economic  capabilities.  Lukewarm 
•^'  J^  interest  and  indifference  have  been  chal- 
lenged by  progress.  Faith  in  the  superiority  of 
Ijattery  transportation  within  its  proper  field  and 
perseverance  in  demonstrating  the  inability  of  gaso- 
line and  animal  transportation  to  dominate  short-haul 
urban  service  have  been  rewarded.  The  line  of  new 
installations  is  rapidly  lengthening,  and  many  of  the 
foremost  men  in  the  industry  are  standing  up  to  be 
counted  as  believers  in  the  electric  vehicle  opportunity. 
Actual  service  achievements  are  convincing  the  busi- 
ness world  that  electric  road  and  industrial  trucks  and 
passenger  cars  must  be  reckoned  with  as  tried  and 
successful  transportation  agencies  within  a  broad  and 
profitable  field  of  usefulness.  Manufacturers  are 
keenly  alive  to  service  needs,  and  central-station  com- 
panies are  awakening  to  the  extraordinary  value  of  the 
tattery-charging  load. 

New  Enthusiasm  Aroused 

At  the  Chicago  convention  of  the  National  Electric 
Light  Association  last  week  the  electric  vehicle  went 
■"over  the  top"  and  carried  the  first-line  trenches  of 
that  ever-present  enemy  of  progress — uninformed  in- 
difference. Men  like  Samuel  Insull,  John  F.  Gilchrist, 
Milan  R.  Bump,  E.  W.  Lloyd,  Joseph  B.  McCall,  W.  H. 
Atkins,  Arthur  Williams,  W.  W.  Freeman,  John  W. 
Lieb,  F.  W.  Smith,  W.  H.  Blood,  James  H.  McGraw  and 
E.  S.  Mansfield  do  not  align  themselves  with  losing 
causes  or  champion  hopeless  ventures.  These  and  three 
hundred  other  supporters  of  electric  transportation 
were  in  the  front  line  of  attack  in  what  was  well  de- 
clared "the  greatest  electric  vehicle  meeting  in  history," 
and  the  impetus  given  at  Chicago  to  electric  vehicle 
progress  through  the  convention,  the  fine  show  at  the 
Electric  Shop  of  the  Commonwealth  Edison  Company 
and  the  working  exhibit  of  service  trucks  and  cars  on 
the  streets  and  in  the  industrial  plants  of  the  city  will 
not  soon  subside. 

Henceforth  the  advance  of  the  electric  vehicle  is  to 
be  based  upon  a  higher  grade  of  application  engineer- 
ing than  has  often  been  displayed  in  the  past.  By  the 
intelligent  selection  of  improved  equipment  better  in- 
stallations will  be  made.  The  "electric"  of  today,  as 
Arthur  Williams  pointed  out  in  his  able  paper  before 
the  Commercial  Section  at  Chicago,  is  not  the  car  of 
ten  or  twenty  years  ago.  In  eveiy  feature  of  construc- 
tion and  equipment,  from  battery  to  motor  through  to 
each  part,  including  steering  gear  and  frame,  there 
have  been  many  decided  improvements.  The  manufac- 
turers are  becoming  increasingly  united  for  far- 
sighted,  co-ordinated  field  work.  They  are  undertaking 
a  careful  study  of  transportation  conditions,  and  it  is 
■desirable  that  central  station  and  industrial  engineers 
Tvork  with  them.  Asa  part  of  this  effort  they  are  plan- 
ning to  sell  theij-  product  on  a  scientific  basis,  and  a 
■committee  was   recently  appointed,   having  a  member- 


ship of  some  of  the  ablest  men  connected  with  the 
industry,  to  prepare  an  electric  vehicle  sales  manual. 
In  this  will  be  pointed  out  the  best  field  of  application 
and  the  best  selling  arguments.  Other  questions  look- 
ing to  a  larger  public  development  will  also  be  con- 
sidered. 

The  Chicago  show,  which  extended  from  May  26  to 
June  4,  was  the  first  purely  electric-vehicle  display 
ever  held  in  that  city.  Thirty-one  exhibitors  occupied 
about  one-sixth  of  an  acre  set  apart  in  the  great  Electric 
Shop  of  the  Commonwealth  Edison  Company,  and  not 
a  few  others  sought  space  too  late.  Road  trucks,  pleas- 
ure cars,  charging  apparatus,  batteries,  motors,  indus- 
trial trucks,  tractors,  trailers  and  accessories  were 
advantageously  displayed  under  the  direction  of  L.  T. 
Carpenter  of  the  Commonwealth  company.  As  a  result 
of  the  shows  held  in  New  York,  Chicago,  and  Newark, 
N.  J.,  fifteen  or  more  shows  are  likely  to  be  held  next 
year. 

A  significant  movement  is  in  progress  at  Chicago 
under  the  auspices  of  the  Board  of  Education's  public 
continuation  school  to  provide  training  in  the  funda- 
mental principles  and  practical  operation  of  storage 
batteries  and  electric  vehicles.  The  course  consists  of 
sixteen  lessons  given  by  R.  Macrae,  electric  vehicle 
engineer  of  the  Commonwealth  company,  two  three-hour 
sessions  a  week  being  held. 

Edison's  Message  of  Optimism 

One  of  the  features  of  the  N.  E.  L.  A.  convention 
was  the  reading  by  Samuel  Insull  at  the  electric  vehicle 
meeting  referred  to  of  a  letter  by  Mr.  Edison  which 
said :  "I  am  pleased  to  hear  that  the  electric  vehicle 
for  city  traffic  is  receiving  more  attention  lately  from 
the  electric  lighting  companies.  Any  mei'chant  who 
keeps  accurate  costs  will  buy  electrics."  This  latest 
indorsement  by  the  great  inventor,  who  has  long  been 
interested  in  the  advance  of  this  branch  of  the  industry, 
was  welcomed  as  an  expression  of  encouragement  and 
opportunity. 

More  than  4,000  electric  vehicles  are  now  in  service 
in  Chicago,  90  per  cent  of  the  trucks  being  on  Com- 
monwealth Edison  lines  and  yielding  a  revenue  of  above 
$400,000  a  year  to  this  central-station  company.  The 
American  Railway  Express  Company  now  operates 
1,284  electric  trucks,  representing  52  per  cent  of  the 
fleet  owned  by  this  organization.  More  than  .50  per 
cent  of  the  electric  trucks  in  the  United  States  are 
operating  in  the  New  York  district,  and  the  sales  of 
electric  trucks  in  New  York  in  1920  represent  a  300 
per  cent  increase  over  1919.  In  the  last  six  months  of 
1920  Chicago  sales  of  electric  road  trucks  increased 
15  per  cent  and  of  industrials  25  per  cent.  It  is  esti- 
mated that  electric  vehicles  now  in  service  consume 
200,000,000  kw.-hr.  annually,  representing,  at  5  cents 
per  kilowatt-hour,  $10,000,000. 

Figures  like  the  above  emphasize  the  economy  and 
reliability  the  service  electric  vehicles  are  yielding. 
It  is  interesting  to  note  that  electric  equipments  are 
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lonjr-lived  iiiuier  rea.<onable  care.  Not  long  ago,  .'^ays 
Arthur  William.s,  a  maker  of  gasoline  trucks  advertised 
very  extensively  that  forty-eight  of  his  first  fifty 
vehicles  were  still  in  service  after  eight  years.  Such 
a  record  is  one  to  boast  of  in  considering  the  life  of 
a  gasoline  truck,  but  it  is  young  indeed  in  comparison 
with  the  vital  statistics  of  "electrics."  On  Jan.  1,  1921, 
of  the  4,362  electric  trucks  used  in  New  York  City  one 
yeai-  or  more  the  ajre  classification  was: 
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In  the  uleclric  vehicle  the  central-station  company 
has  an  opportunity  for  the  development  of  an  exceed- 
ingly profitable  business.  No  additional  investment  to 
handle  75  to  90  per  cent  of  this  service  is  required  in 
generating  equipment,  transmission  lines,  feeders  or 
secondary  distribution  apparatus.  The  greater  portion 
of  the  energy  sold  for  electric  vehicle  operation  is  pro- 
duced off-peak.  As  garages  for  this  class  of  service 
are  usually  near  the  business  district,  existing  dis- 
tributing systems  are  generally  adequate. 

Does  Work  at  Less  Cost  per  Unit 

F.  J.  Bridges  of  the  Hydrox  Company,  Chicago,  said 
recently  that  his  experience  showed  the  electric  vehicle 
to  be  the  best  transportation  agency  for  30-mile  to 
35-mile  service,  operating  costs  being  as  low  as  by 
horses  and  the  service  better.  The  congressional  com- 
mission report  on  mail  handling  declared  in  February, 
1921  (Senate  Document  416),  that  the  use  of  electric 
trucks  in  New  York  will  save  annually  over  $200,000. 
A  comparable  service  test  by  the  Westcott  Express 
Company,  New  York,  under  the  direction  of  C.  C.  Lam- 
bert, general  manager,  showed  that  a  3-ton  electric 
truck  eight  and  one-half  years  old  handled  3,294  pieces 
of  baggage  at  an  operating  cost  of  $107.88,  while  a 
3.5-ton  gasoline  truck  six  and  one-half  years  old  han- 
dled 3,296  pieces  at  a  cost  of  $226.57.  Drivers'  wages 
were  not  included,  as  these  would  have  been  practically 
the  same  in  each  case;  and  depreciation,  which  would 
have  been  lower  with  the  electric,  was  also  omitted. 

John  W.  Lieb,  vice-president  New  York  Edison  Com- 
pany, pointed  out  not  long  since  that  the  electric  vehicle 
should  function  effectively  in  reducing  the  wide  gap 
now  existing  between  the  cost  of  wholesale  production 
in  the  factory  and  the  retail  selling  price.  Business  has 
effected  improvements  lately  in  internal  transportation 
but  is  far  behind  on  external  delivery  economies.  The 
cost  of  delivei-y  from  trunk-line  terminals  to  the  con- 
sumer is  generally  a  much  greater  expense  than  the 
whole  freight  cost  from  the  factory  to  the  trunk-line 
terminal.  Vast  improvements  can  be  made  in  city 
haulage.  Duplication  of  routes  can  be  avoided  and  bet- 
ter schedules  worked  out  in  which  the  electric  truck 
should  play  an  important  part.  John  F.  Gilchrist  of 
the  Commonwealth  Edison  Company,  Chicago,  is  an- 
other believer  in  the  economic  value  of  the  electric 
vehicle  within  its  field  of  useful  service. 

Brighter  Skies  Ahead 

E.  S.  Mansfield  of  the  Boston  Edison  company,  chair- 
man of  the  Electric  Vehicle  "Bureau  of  the  N.  E.  L.  A. 
and  long  a  hard  worker  in  the  cause  of  transportation 
by  vehicles  charged  with  central-station  energy,  .stated 


to  an  Electrical  World  representative  that  the  outlook 
is  excellent  today  for  a  sane  and  consistent  development. 
In  the  past  there  has  been  a  tendency  to  expand  the  use 
of  both  passenger  and  commercial  electrics  into  fields 
and  to  an  extent  for  which  they  were  not  designed  or 
are  not  adapted.  Many  of  the  apparent  failures  are  due 
to  this  cause.  The  "electric"  has  a  limited  sphere  of 
action  and  should  be  confined  to  its  own  field,  he  said, 
but  within  this  field  its  usefulness  is  practically  un- 
limited and  the  possibilities  are  great. 

Mr.  Mansfield  believes  that  a  closer  working  under- 
standing between  the  manufacturers  and  the  central- 
station  companies  must  be  accomplished.  The  manufac- 
turer must  realize  that  the  central-station  companies' 
transportation  service  requirements  are  not  fundamen- 
tally electric,  and  he  should  not  try  to  force  electric 
vehicles  upon  them.  The  manufacturer  has  a  right  to 
expect,  however,  that  the  central-station  company  will 
assist  in  selling  electric  transportation  to  such  of  its 
customers  as  can  benefit  thereby.  In  time  the  experi- 
ence of  such  customers  will  in  turn  tend  to  create  in 
the  central-station  company  a  desire  to  use  "electrics" 
in  the  latter's  transportation  system  under  favorable 
conditions. 

"Every  central-station  company,"  said  Mr.  Mansfield, 
"should  have  some  one  in  its  organization  sufficiently 
informed  in  electric  transportation  to  be  able  to  advise 
its  customers  impartially  on  such  questions  as  they 
arise.  The  manufacturers'  agents,  on  the  other  hand, 
should  work  in  sympathy  with  the  utility  power  sales- 
man for  the  building  up  of  the  power  load.  Garages 
^nd  service  stations  should  be  established  in  all  centers 
where  individual  instal'ations  may  be  cared  for  until 
plants  of  sufficient  size  have  been  secured  to  permit  of 
the  establishment  of  private  garages.  The  garage  and 
rate  committee  of  the  bureau  has  plans  under  way  to 
provide  building  plans,  details  and  costs  of  equipment 
and  operation,  rates  and  revenue  to  be  obtained,  based 
on  actual  experience  for  a  model  garage,  so  that  a  cen- 
tral-station company,  manufacturer  or  private  investor 
may  know  in  advance  the  probable  result  of  such  an 
investment. 

To  Have  More  Exhibits 

"Electric  vehicle  exhibits  are  of  great  value  in  stimu- 
lating interest  among  ourselves  and,  by  educating  the 
public,  in  creating  a  larger  market  for  the  electric.  A  ' 
committee  has  been  appointed  and  is  actively  at  work 
in  an  attempt  to  increase  the  number  of  electric  vehicle 
shows,  several  of  which  have  already  been  held  with 
marked  success. 

"One  of  our  greatest  needs  is  impartial,  reliable  data 
based  on  actual  experience  of  the  advantages  and  finan- 
cial profit  enjoyed  by  those  who  are  operating  'electrics' 
in  their  transportation  system,  and  a  comparative  data 
committee  is  already  at  work  gathering  together  such 
information  in  p.  manner  and  to  an  extent  which  will  be 
of  tremendous  advantage  to  the  business.  Other  sug- 
gestions might  be  added,  but  if  those  already  touched 
upon  could  be  realized  within  the  coming  year,  others 
would  be  brought  forward  as  a  natural  development. 

"Energy,  co-operation  and  a  courage  born  of  convic- 
tion are  most  needed,  and  if  instead  of  looking  back- 
ward over  the  failures  of  the  past  we  shall  awaken  to 
the  opportunities  which  the  future  holds  in  store,  those 
who  have  cast  their  lot  with  the  transportation  side  of 
the  great  electrical  industry  will  realize  that  they  have- 
not  labored  in  vain." 
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Graphical  Calculation  of  Interconnected 

A.  C.  Circuits 


By  Combining  Two  Weil-Known  Methods  in  a  New  Way  an  Accurate 
Graphical  Solution  Is  Developed  for  Problems  Relating  to  Intercon- 
nected Circuits  —  Applications  Are  Made  to  the  Conventional  Equiv- 
alent   Circuits    of    Polyphase    and    Single-Phase    Induction    Motors 

By  A.  s.  McAllister 

Consulting  Engineer,  Neiv  York  City 


o? 


.X  ACCOUNT  of  the  very  large  number  of 
rticles,  papers  and  books  that  in  recent  years 
lave  been  written  relating  thereto,  it  is  safe 
I  assume  that  methods  of  constructing  graph- 
ically the  exact  current  locus  of  interconnected  circuits 
such  as  those  usually  assigned  to  the  induction  motor 
have  been  of  widespread  interest.  In  view  of  the  very 
numerous  partial  solutions  of  the  complete  problem  and 
complete  solutions  of  parts  of  the  problem,  it  is  believed 
that  a  simple  solution  of  this  and  allied  problems  relat- 
ing to  interconnected  alternating-current  circuits,  com- 
plete in  eveiy  detail,  without  involving  any  approxima- 
tion, will  be  welcome  at  this  time.       , 

The  solution  described  herewith,  although  a  self-evi- 
dent one,  seeming.y  has  not  previously  been  developed 
in  spite  of  the  fact  that  many  authors,  including  the 
present  writer,  have  frequently  utilized  all  of  the  funda- 
mental relations  essential  to  its  development.  In  fact, 
a  careful  examination  of  the  entire  available  French, 
German  and  English  literature  seems  not  to  reveal  an 
anticipation  of  the  method  about  to  be  described. 

Use  is  made  of  the  "reciprocal-vector"  method  of 
transforming  from  one  assumed  constant  condition  in 
electric  circuits  to  another  assumed  constant  condition — 
a  method  similar  to  the  one  utilized  by  both  Bedell  and 
Behrend  more  than  twenty-five  years  ago.  Use  is  also 
made  in  each  case  of  the  "electric  circuit"  method  of 
representing  alternating-current  relations,  and  for  the 
purpose  of  giving  emphasis  to  the  most  familiar  case, 
the  "equivalent  electric  circuits"  chosen  as  the  initial 
example  are  those  of  the  polyphase  induction  motor 
treated  as  the  general  alternating-current  transformer, 
such  as  are  employed  by  Steinmetz  in  his  first  book  on 
"Alternating-Current  Phenomena."  In  combining  these 
two  familiar  methods,  the  transformation  by  the  "re- 
ciprocal vectors"  is  made,  not  in  the  more  usual  way 
from  an  assumed  constant  current  to  actual  constant 
voltage,  but  by  determining  what  would  be  the  primary 
current  and  what  would  be  the  total  primary  impressed 
voltage  required  if  constant  voltage  were  impressed 
initially  across  merely  the  "shunted  portions"  of  the 
"equivalent  electric  circuits"  and  finally  across  all  of 
the  circuits  as  in  actual  practice.  In  this  way  there  are 
determined  initially  two  separate  circular  loci,  one  rep- 
resenting voltage  and  the  other  current.  The  arbitrary 
voltage  and  current  scales  are  selected  in  such  relation 
to  each  other  that  the  two  circles,  as  plotted,  have  equal 
diameters,  and  on  this  account  the  two  final  "reduced 
circles"  of  voltage  and  current,  obtained  as  a  result  of 
the  "reciprocal  vector"  transformation,  are  of  equal 
diameter.  Moreover,  that  circle  which  represents  the 
primary  current  becomes  identical  with  the  circle  rep- 


resenting simultaneously  the  voltage  consumed  in  the 
primary  impedance  and  the  delivered  secondary  volt- 
age when  a  proper  shift  is  made  in  the  origin  or  co-ordi- 
nates of  the  voltage  and  current  vectors. 

In  order  first  definitely  to  establish  the  accuracy  of 
the  method  employed  and  to  permit  one  most  readily  to 
follow  each  step  in  the  development,  there  will  be  shown 
both  the  initial  primary  current  locus  and  the  initial 
primary  voltage  locus  derived  therefrom,  together  with 
the  corresponding  "reduced"  separate  loci  of  the  pri- 
mary current  and  secondary  voltage.  There  will  then 
be  developed  the  equally  accurate  (absolutely  exact) 
combined  primary-impedance-voltage,  secondary-circuit- 
voltage  and  primary-current  circular  locus,  which  is 
drawn  immediately  from  the  known  "constants"  of  the 
motor  without  necessitating  the  introduction  of  the 
intermediate  steps  initially  established. 

Application  to  the  Polyphase  Induction  Motor 

Referring  now  to  Fig.  1,  there  are  presented  the  well- 
known  "equivalent  electric  circuits"  of  the  polyphase 
induction  motor,  which  are  here  accepted  as  represent- 
ing  correctly    the    interrelations    of   the    several    "con- 


FIG.    1  —  EQUIVALENT    ELECTRIC    CIRCUITS    FOR    THE   INDUCTION 
MOTOR  UPON  WHICH  SOLUTIONS  IN  FIGS.  2  TO  6  ARE  BASED 

The  voltage  is  assumed  constant  across  the  shunted  circuits  (at 
A  B) ,  I'esulting:  in  the  two  lar&e  circular  loci  of  the  pi'imary 
volta&e  and  primary  current.  Finally  the  voltage  is  treated  as 
constant  across  the  primary  (at  C  D).  resulting  in  the  reciprocal 
circular  locus  of  the  voltage  across  .4.  B  and  the  reduced  circular 
locus  of  the  primai-y  current. 

stants"  of  the  machine — the  "constants"  being  treated 
as  absolutely  constant,  as  is  always  done  with  both 
graphical  and  analytical  methods.  It  must  be  under- 
stood that  in  actual  operation  the  "constants"  of  the 
motor  vary  somewhat.  However,  the  method  here  de- 
scribed gives  absolutely  exact  results  for  the  "constants" 
assumed,  and  these  results  do  not  depart  appreciably 
from  practical  accuracy  by  reason  of  the  variation  in 
the  "constants." 

Briefly  stated,  the  problem  of  determining  the  exact 
locus  of  the  primary  current  vector  with  constant  emf. 
impressed  between  C  and  D  is  solved  immediately  by 
ascertaining  the  locus  of  the  voltage  consumed  in  the 
primary  impedance  between  points  A  and  C.  This  volt- 
age   becomes    at    once    the   primary    current    locus    by 
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reason  of  the  fact  that  the  ratio  between  the  scales  for 
plotting  voltages  and  currents  has  been  set  to  equal 
the  primary  impedance,  and  a  shift  equal  to  the  "pri- 
mary impedance  angle"  has  been  made  between  the  vec- 
tors of  reference  for  the  time-phase  angles  of  the  volt- 
age locus  and  the  current  locus  respectively. 

In  the  same  manner  and  simultaneously,  the  exact 
locus  of  the  "shunted-circuit"  current  (combined  core 
loss  and  exciting  current)  is  determined  from  the  locus 
of  the  vector  representing  the  voltage  between  the  points 
.4  and  i?,  which  voltage  locus  becomes  at  once  the 
"shunted-current"  locus,  when  plotted  to  the  "shunted- 
ciiTuit-impedance  scale"  and  shifted  by  the  "shunted- 
circuit-impedance  angle."  The  vector  difference  be- 
tween the  primary  current  and  the  "shunted-circuit" 
current  is  the  secondary  current  of  the  machine — re- 
duced to  primary  terms  and  plotted  to  the  proper  scale. 

For  the  purpose  of  establishing  the  combined  locus 


impedance  angle,"  and  the  circle  E„EpEk  being  drawn  as 
an  exact  duplicate  of  circle  OPK,  it  becomes  at  once  the 
locus  of  the  extremity  of  the  vector    (measured  from 
point  E)  representing  the  voltage  consumed  in  the  pri- 
mary impedance    (between  points  A  and  C  of  Fig.  1) 
when  the  voltage  is  held  constant  across  AB.    It  will  be 
appreciated   that   the   vectors   to   the   voltage   circle   of 
Fig.   2,   when   measured   from   point   M,   represent   the- 
emf.   that   must   be   impressed   between   C  and   D    (in 
Fig.  1)  in  order  to  hold  the  voltage  constant  across  AB. 
By  the  "point-by-point"  method  one  can  readily  de- 
termine from  Fig.  2  the  locus  of  the  primary  current 
when  the  emf.  across  CD  ( of  Fig.  1 )   rather  than  that 
across  AB  is  kept  constant.     For  any  chosen  current 
point  (such  as  0,  at  "synchronous  no-load")  the  primary 
current  vector  has   the  value  and  time-phase   position 
MO    (of  Fig.  2)   when  the  impressed  voltage  has  the- 
value   and    time-phase   position    MEo.     When    the    im- 
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FIGS.  2,  3  AND  4- 


-METHODS  FOR  DETERMINING  THE  EXACT  CURRENT  AND  VOLTAGE   LOCI  FOR  THE 
POLYPHASE  INDUCTION    MOTOR 


Fig.  2 — Point-by-point  method  of  determining  tlie  flnal  "re- 
duced-current locus"  from  the  proportionality  of  the  secondary 
to  the  primary  voltage  vectors  witli  proper  (identical)  shift  in 
phase.  Fig.  3 — Reciprocal  vector  method  of  deterinining  the 
locus    of    the    secondary    voltage,    which    becomes    the    flnal    exact 


current  locus  when  sliifted  through  the  proper  time-phase  angle 
and  given  a  new  origin  of  co-ordinates.  Fig.  4 — Short-cut  method 
of  determining  the  exact  circular  current  locus  and  simultaneously 
the  primary  and  secondary  voltage  locus,  all  facts  being  fully  ac- 
counted for. 


of  the  primary  impedance  voltage,  secondary  circuit 
voltage  and  primary  current,  there  are  located  first  the 
combined  secondary  and  "shunted-circuit"  current  locus 
when  the  voltage  impressed  between  points  A  and  B 
(Fig.  1)  is  held  constant  and  the  simultaneous  locus  of 
the  voltage  between  C  and  D  in  order  to  ho'.d  the  volt- 
age between  A  and  /?  at  a  constant  value  under  the 
conditions  assumed. 

In  Fig.  2  MN  represents  the  constant  "exciting  cur- 
rent." A'O  the  constant  "core-loss  current,"  and  the  circle 
OPK  is  the  locus  of  the  extremity  of  the  vector  (meas- 
ured from  M)  representing  the  combined  exciting, 
core-loss  and  load  currents.  The  assumed  constant  volt- 
age across  AB  is  the  vector  ME  plotted  vertically  to 
the  "ampere  scale,"  with  a  value  equal  (in  amperes)  to 
E  -^  Zp  where  E  is  the  constant  emf.  (in  volts)  and 
Zp  is  the  primary  circuit  impedance  (in  ohms). 

The  angle  YEX  being  plotted  equal  to  the  "primary 


pressed  voltage  is  changed  in  value  and  time-phase  posi- 
tion with  reference  to  ME,  the  "synchronous  no-load 
current"  assumes  a  new  value  MO'"  such  that  the  angle 
OMO'"  is  equal  to  the  angle  EuME,  and  MO""MO  = 
ME'MEo.  The  method  of  locating  the  point  0'"  graphi- 
cally is  self-evident.  In  exactly  the  same  manner  are 
located  the  "reduced-current"  points  G'"  and  P'"  cor- 
responding to  the  original  current  points  G  and  P.  The 
"reduced-current"  locus  passes  through  the  three  points 
G"',  O'"  and  P'"  and  being  a  circle  (as  will  be  shown 
later)  can  now  be  drawn  at  once  in  its  entirety. 

The  Vniqiie  Undistorted  Diameters. — It  will  be  noted 
that  the  points  P  and  G  have  been  so  selected  that  the 
corresponding  points  E,,  and  E„  in  the  "primary  imped- 
ance voltage  circle"  lie  on  a  diameter  which  when 
extended  passes  through  the  point  M,  the  origin  of 
co-ordinates  of  the  voltage  vectors.  The  points  P  and  G 
are,    therefore,    diametrically    opposite    in   the    original 
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current  circle.  Moreover,  the  points  P'"  and  G'"  in 
the  "reduced-current  circle"  lie  on  a  diameter,  so  tha* 
the  last-named  circle  is  fully  located  when  these  two 
points  have  been  determined,  since  its  center  lies  mid- 
way between  them. 

As  will  be  appreciated  fully  from  a  study  of  the 
illustrations  presented,  the  diameter  selected  is  unique 
in  that  it  is  the  only  diameter  of  the  original  circ'.e 
connecting  points  which  when  "carried  over"  to  the 
"reduced-current"  circle  remain  on  a  diameter.  As 
compared  in  location  with  the  "unique  diameter"  of  the 
original  circle,  the  "unique  diameter"  of  the  "reduced- 
current"  circle  is  in  general  displaced  by  a  certain  angle 
(shown  in  Fig.  2  by  the  angle  between  P'",  G'"  and 
PG),  which  varies  through  a  wide  range  and  may  be 
zero  (for  zero  core  loss  and  zero  primary  resistance) 
or  even  become  negative — with  zero  primary  resistance 
but  normal  values  for  all  other  circuit  constants. 

Method  for  Finding  Reduced  Voltage  Locus 

Referring  now  to  Fig.  3,  the  original  current  locus 
and  the  original  primary  voltage  locus  have  been  plotted 
exactly  as  before  and  to  the  identical  "ampere  scale." 
The  problem  immedi- 
ately at  hand  is  to  de- 
termine the  locus  of  the 
vector  representing  the 
voltage  across  AB  (  Fig. 
1)  when  the  voltage 
across  CD  is  kept  con- 
stant. By  the  well- 
known  reciprocal-vector 
method  this  locus  is 
found  to  be  the  circle 
SRQ.  The  center  and 
radius  of  this  circle  can 
conveniently  be  located 
by  means  of  the  "image 
circle"  E,iE„E,,  (reflec- 
tion of  the  original  volt- 
age circle  through  the 
vertical  plane) ,  since 
its  center  lies  on  the 
line  joining  the  origin 

of  co-ordinates  M  to  the  center  of  the  "image  circle," 
and  its  tangent  vector  MS  is  determined  from  the  rela- 
tion MS  ME  =:  ME/MV,  MV  being  tangent  to  the 
"image  circle."  Point  S  is  located  graphically  as  the 
intersection  with  the  tangent  line  MV  of  a  line  E'S 
drawn  parallel  to  the  line  V"E".  The  radius  of  the 
"reduced  voltage  circle"  is  ST  and  its  center  is  T. 

Since  any  point  (such  as  Q)  on  the  circle  SRQU 
shows  the  extremity  of  the  vector  of  the  voltage  across 
AB  (in  Fig.  1)  when  measured  from  M  as  the  origin 
of  co-ordinates,  and  since  ME  (of  Fig.  3)  is  the  vector 
of  the  constant  voltage  across  CD  (in  Fig.  1),  it  fol- 
lows that  the  vector  difference  between  these  two  vec- 
tors (EQ  in  Fig.  3)  is  the  vector  representing  the 
voltage  consumed  in  the  primary  impedance — CD  of 
Fig.  1. 

Since  the  voltage  vectors  have  been  plotted  to  the 
"ampere  scale"  (with  the  primary  impedance  as  the 
constant  of  conversion)  it  follows  that  the  circle  SRQU 
(of  Fig.  3)  would  become  the  locus  of  the  extremity  of 
the  vectors  representing  the  value  of  the  primary  cur- 
rent (equal  to  the  voltage  consumed  in  the  primary 
impedance)  if  the  point  E  were  used  as  the  origin  of 
co-ordinates.      Moreover,   the   correct    time-phase   rela- 


tions (as  well  as  numerical  values)  between  the  pri- 
mary current  vectors  and  the  impressed  primary  (con- 
stant) voltage  vector  would  be  given  immediately  by 
shifting  the  reference  voltage  vector  through  an  angle 
equal  to  the  "primary  impedance  angle." 

The  above-mentioned  time-phase  and  primary  current 
value  relations  are  correctly  represented  in  Fig.  3  by 
the  circle  p"'0"'G"'  which  is  identical  in  size  and  sig- 
nificance with  circle  RQU  inverted  and  shifted  so  that 
the  initial  origins  of  co-ordinates  M  and  E  are  located 
at  points  E'"  and  M,  the  angle  EME'"  being  the  "pri- 
mary impedance  angle." 

A  comparison  of  Fig.  3  with  Fig.  2  will  show  that  the 
circle  p"'0"'G"'  is  identical  in  size,  location  and  sig- 
nificance with  circle  p"'0"'G"'  of  Fig.  2.  Moreover,  the 
exact  physical  and  graphical  significance  of  certain  re- 
lations touched  upon  in  connection  with  the  development 
of  Fig.  2  become  self-evident  from  an  examination  of 
Fig.  3. 

A  most  advantageous  feature  of  the  similarities  here 
established  resides  in  the  fact  that  one  can  consti-uct 
graphically  with  the  minimum  of  labor  the  "reduced 
voltage  circle"   and,   by   giving   this  circle  the  correct 
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5 — VECTOR  RELATIONS  BETWEIIN  THE  SHUNTED-CIRCUIT  VOLTAGE  AND  CURRENTS,  THE  PRIMARY 

CURRENT    AND    THE   SECONDARY   CURRENT,    PLOTTED   TO    KOR.MAL   SCALE.      FIG.    6 — SIMPLE 

GRAPHICAL  METHOD  OF  DETERMINING  THE  EXACT  RELATIONS  VECTORIALLY 

BETWEEN  THE  PRIMARY,  SECONDARY  AND  SHUNTEU5-CIRCUIT 

CURRENTS,  PLOTTED  TO  ENLARGED  SCALE 

time-phase  position  with  reference  to  the  constant  pri- 
mary voltage  vector,  can  utilize  it  at  once  as  the  "re- 
duced primary  current  circle."  This  feature  is  brought 
out  more  forcibly,  and  given  greater  emphasis,  in  con- 
nection with  Fig.  4. 

Diagram  for  Combined  Reduced-Current  and 
Reduced-Voltage  Locus 

In  constructing  Fig.  4  the  line  ME'  is  drawn  equal 
to  the  vertical  line  ME  (which  is  plotted  in  "amperes" 
to  equal  E  -^  Z ,,)  and  displaced  from  this  line  by  the 
"primary  impedance  angle,"  as  shown.  The  line  MX 
is  laid  off  perpendicular  to  ME',  and  the  line  ZM  is 
drawn  displaced  therefrom  by  the  "primary  impedance 
angle."  Along  the  line  MZ  the  distance  MN  is  laid  off 
to  equal  the  exciting  current  (if  full  voltage  E  were 
impressed  across  AB  in  Fig.  1 ) ,  and  the  line  NO  is  laid 
off  to  equal  the  core-loss  current  under  the  same  as- 
sumed conditions.  The  circle  OPK  is  then  drawn  with 
its  center  on  the  line  passing  through  the  point  O  and 
parallel  to  ZN,  and  having  a  diameter  OK  =  E  -^  Xa, 
all  values  being  plotted  to  the  "ampere  scale." 

The  circle  OPK  is  the  locus  of  the  extremity  of  the 
vector  (measured  from  M  as  the  origin  of  co-ordinates). 
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representing  the  primary  current  when  the  voltage  is 
kept  constant  across  AB  in  Fig.  1.  This  circle  is 
simultaneously  the  locus  of  the  extremity  of  the  vector 
(measured  from  £"  as  the  origin  of  co-ordinates),  rep- 
resenting the  voltage  across  CD  (in  Fig.  1)  under  the 
same  conditions.  Hence  the  circle  OPK  of  Fig.  4  and 
the  points  M  and  £"  of  the  same  illustration  are  iden- 
tical in  size,  significance  and  relative  positions  with  the 
circle  £'»£',,£';,  and  the  points  A'  and  M  of  Fig.  3. 

The  method  of  constructing  the  "reduced-voltage" 
circle  in  Fig.  4  is  identical  with  that  used  with  Fig.  3, 
resulting  immediately  in  the  construction  of  the  "re- 
duced-current" circle  proper  in  both  size  and  location. 
For  any  point  on  the  original  current  locus  (such  as  O) 
there  is  a  corresponding  point  on  the  reduced-current 
locus  (such  as  O'")  found  at  the  intersection  of  the 
reduced-current  circle  by  a  line  from  the  point  chosen 
to  the  origin  of  co-ordinates  £".  Similarly  the  point 
S  on  the  reduced  locus  corresponds  to  the  point   V  on 


the  core-loss  current  are  constructed  therefrom  in  tht* 
well-known  manner,  MN'  being  laid  off  to  equal  in  value 
the  constant  voltage,  E,  divided  by  the  exciting-circuit 
reactance  (multiplied  by  the  exciting  susceptance) ,  and 
MO'  being  made  to  the  constant  voltage,  E,  divided  by 
the  core-loss  resistance  ( multiplied  by  the  core-loss  con- 
ductance). The  vector  addition  of  those  two  loci  is  the 
resultant  "shunted-circuit"  current  locus,  which  is  (as 
is  self-evident)  a  replica  of  the  locus  of  the  shunted- 
circuit  voltage  drawn  to  a  scale  altered  in  the  ratio  of 
MO  to  ME  (where  MO  is  the  shunted-circuit  current  at 
full  voltage,  E,  across  the  shunted  circuits  and  hence 
equals  the  admittance  of  the  shunted  circuits  combined) 
and  displaced  therefrom  by  an  angle  OME,  which  is  the 
"shunted-circuit  admittance  angle." 

Deriving  the  Secondary-Current  Vectors 

Evidently   it   is   possible  to   utilize   the   locus   of   the 
"shunted-circuit  voltage"  as  the  locus  of  the  "shunted- 
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FIGS.  7,  8,  9  AND  10 — FOUR  COMBINATIONS  OF  SERIES  AND  SHUNT  RESISTANCES  AND  REACTANCES,  WITH   THE  CORRESPONDING 

GRAPHICAL  DETERMINATIONS  OF   THE  CURRENT   LOCI   RELATING    THERETO.       FIG.     11 — ELECTRIC    CIRCUITS    OF    WHICH 

FIG.    13    SHOWS  THE  CURRENT  LOCI.      FIG.    12 — CIRCUITS  OF  FIG.   11   REPLOTTED  BUT   NOT   MODIFIED.      FIG.   13 

GRAPHICAL  CONSTRUCTION   OF  CURRENT  LOCI  CORRESPONDING  TO  THE  CIRCUIT,   FIGS.    11   AND   12 


the  original  locus,  and  the  points  P'"  and  (V"  correspond 
to  the  points  P  and  G  on  the  original  circle. 

In  case  one  desires  to  determine  the  location  of  the 
original  circle  as  the  locus  of  the  extremity  of  the 
current  vectors  plotted  in  the  proper  time-phase  relation 
with  respect  to  the  voltage  vector  ME  of  Fig.  4,  he  can 
draw  the  "image"  of  the  original  circle  of  Fig.  4  re- 
flected through  the  plane  shown  at  MA',  thereby  obtain- 
ing a  circle  identical  in  size  and  location  with  the 
original  current  locus  shown  in  Fig.  2. 

Shunted-Circuit  Current  and  Voltage  Locus 
Is  Readily  Found 

As  mentioned  above,  one  can  determine  the  locus  of 
the  "shunted-circuit  current"  (combined  core  loss  and 
exciting  current)  from  the  locus  of  the  voltage  between 
A  and  B  (of  Fig.  1)  when  the  voltage  across  CD  is  kept 
constant.  In  Fig.  5  the  locus  of  the  "shunted-circuit 
voltage"  (across  AB  of  Fig.  1)  is  shown  as  the  circle 
P'O'G'.    The  locus  of  the  exciting  current  and  that  of 


circuit  current"  it.self  by  shifting  its  time-phase  posi- 
tion through  the  "shunted-circuit  admittance  angle"  and 
selec'ting  a  proper  scale  for  the  current  values,  as  was 
done  before  with  the  primary  voltage  and  current  loci. 
This  plan  is  carried  out  in  Fig.  6,  where  the  "shunted- 
circuit  admittance  angle"  is  EMO'  =  EMO.  In  Figs.  5 
and  6  the  exact  locus  of  the  primary  current  (reduced) 
plotted  to  the  original  ampere  scale  is  shown  as  the 
circle  P"'0"'G"'.  In  Fig.  6  this  same  locus  drawn  to  the 
enlarged  scale  (which  is  much  more  convenient  for 
actual  use)  is  shown  as  the  circle  P'0"G'.  For  every 
point  (such  as  P')  on  the  enlarged  locus  of  the  pri- 
mary current  there  is  a  corresponding  point  ( such  as 
P")  similarly  located  on  the  enlarged  shunted-circuit 
current  circle.  The  vector  MP'  is  the  corresponding 
primary  current;  the  vector  MP"  is  the  corresponding 
shunted-circuit  current,  and  the  vector  P'P"  is  the  cor- 
responding secondary  current  (reduced  to  primary 
terms)  correct  in  both  value  and  time-phase  position. 
Having    established    its    accuracy    and    discussed    its 
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more  important  details  by  means  of  its  application  to  a 
specific  problem  relating  to  the  well-known  equivalent 
electric  circuits  of  the  polyphase  induction  motor,  it 
seems  appropriate  to  show  briefly  the  manner  in  which 
the  general  method  herein  developed  can  be  utilized  in 
the  solution  of  numerous  other  electric  problems,  es- 
pecially those  of  extreme  values  in  circuit  constants, 
together  with  the  results  obtained  thereby. 

Solution  of  Circuits  with  Extreme 
Values  of  Constants 

In  Figs.  7  to  10  are  shown  certain  extreme  cases  of 
circuit  constants  and  the  graphical  solutions  to  the 
problems  relating  thereto,  the  method  employed  being 
identical  in  every  respect  with  that  used  with  the  cir- 
cuits shown  by  Fig.  1  and  the  solution  thereto  shown 
in  Figs.  2,  3  and  4.  To  one  acquainted  with  the  well- 
known  method  of  "inversion"  for  taking  into  account 
the  effect  of  primary  resistance  on  the  current  locus  of 
the  induction  motor.  Figs.  8  and  10  herewith  will  seem 
very  familiar.  The  fact  of  the  matter  is  that  the 
graphical  method  herein  developed  is  a  general  one  un- 
limited in  its  application  to  alternating-current  circuit 
problems,  and  the  method  already  in  use  can  be  con- 
sidered as  a  specific  application  of  the  general  method 
to  a  limited  portion  of  the  complete  problem.  The 
method  herein  described  is  not  limited  to  resistance  in 
series  but  can  be  applied  at  once  to  resistance  in  series 
(or  in  parallel)  or  to  impedance  having  any  relation 
whatsoever  of  its  resistance  and  reactance  (either  in- 
ductive or  condensive)  components  in  either  series  or 
parallel. 

As  showing  the  application  of  the  general  method  to 
circuit  problems  in  general,  there  is  presented  in  Fig. 
13  the  graphical  solution  of  the  problems  relating  to  the 
interconnected  circuits  illustrated  in  Fig.  11,  which 
for  convenience  in  explanation  of  the  solution  has 
been  replotted  without  modification  in  its  essential 
interconnections  in  Fig.  12.  In  solving  the  problems 
the  circuit  voltage  is  assumed  to  be  impressed  suc- 
cessively between  A  and  D,  between  C  and  D  and 
between  E  and  D  of  Fig.  12  (which  is  identical  with 
Fig.  11).  In  actually  constructing  Fig.  13  the  angle 
EM'E'  =  LM'B  =  BM'C  is  laid  off  as  the  "primary 
impedance  angle."  YMW  is  laid  off  equal  to  the 
"impedance  angle"  of  the  combined  circuits  Rg  and 
X,  of  Fig.  11,  and  MM'N'  is  laid  off  equal  to  the  "im- 
pedance angle"  of  the  combined  circuits  Rt  and  X,  of 
Fig.  11. 

With  J?,  having  an  infinite  value,  MP  represents 
the  current  through  /?,  and  A'.,  with  voltage  E 
across  A  and  D ;  with  the  voltage  across  C  and  D  this 
current  reduces  to  MP'  with  the  current  MM'  through 
the  circuits  Rt  and  Xt ;  when  voltage  E  is  impressed 
across  E  and  D  in  Fig.  11  this  current  reduces  to  M'P", 
which  is  represented  in  Fig.  13  correct  both  in  value 
and  time-phase  position  with  reference  to  the  impressed 
voltage  E,  represented  by  the  vertical  line  M'E.  The 
method  of  locating  other  points  on  the  several  current 
loci  is  self-evident  and  need  not  here  be  carried  out  in 
detail. 

In  view  of  the  ease  with  which  the  general  method  can 
be  applied  to  any  specific  problem  related  to  intercon- 
nected alternating-current  circuits,  it  is  believed  that  it 
will  prove  of  value  to  all  persons  interested  in  intercon- 
nected alternating-current  circuits  and  especially  to 
those  interested  in  graphical  methods  of  solving  such 
problems. 


Eternal  Vigilance  in  Maintenance 
Work  Important 

Periodic  Inspections  Are  Made  by  Patrolmen  Who  Have 

No  Connection  with  Maintenance  Work — 

Record  Forms  that  Are  Useful 

By  F.   H.  Bates 

Assistant  Managt'i"  Ohio  .Service  Compan>-.  Coslioeton,  Ohio 

NOTHING  is  moi-e  effective  in  reducing  avoidable 
interruptions  on  high-tension  systems  having 
moderate  voltages  than  eternal  vigilance  combined  with 
common  sense.  There  should  be  a  definite  time  set  for 
the  periodical  inspection  of  every  piece  of  apparatus 
connected  with  the  high-tension  system,  and  that  sched- 
ule should  be  adhered  to  rigidly.  Changes  in  the 
schedule  should  be  made  whenever  experience  proves 
that  inspections  are  not  frequent  enough.  By  supple- 
menting a  good  inspection  schedule  with  an  automatic 
system  for  following  up  repairs  interruptions  will  be 
reduced  to  a  minimum. 

Experience  on  a  medium-sized  system  operating  over 
three  counties  and  serving  twenty-two  towns  has 
demonstrated  the  value  of  such  methods.  The  main 
trunk  lines  operate  at  33,000  volts,  while  the  feeders 
radiating  from  the  trunk  lines  operate  at  both  33,000 
volts  and  13,200  volts.  The  load  supplied  is  mainly 
power. 

Too  much  stress  cannot  be  laid  upon  the  importance 
of  patrolling  the  lines  regularly  and  inspecting  all  other 
high-tension  apparatus  periodically.  The  plan  of  hav- 
ing the  sections  patrolled  by  linemen  from  the  various 
districts  has  been  tried  out  and  found  unsatisfactory. 
The  press  of  work  in  the  district  often  caused  the 
patrol  to  be  postponed  and  sometimes  neglected  alto- 
gether. Linemen  were  prone  to  take  chances;  that  is, 
small  defects  which  appeared  to  be  of  minor  importance 
were  sometimes  not  reported,  and  later  these  defects 
would  become  a  source  of  trouble.  It  was  not  always 
practical  to  send  the  same  man  out  each  time  to  make 
the  inspection,  and  there  was  always  the  tendency 
to  pass  by  a  fault  and  let  some  one  else  report  it.  Thus 
the  division  of  responsibility  crept  in,  and  it  was  felt 
that  the  thing  to  do  was  to  add  to  the  organization  a 
man  whose  sole  duty  was  to  inspect  the  lines. 

Patrolmen  Specially  Trained 

It  was  decided  to  try  out  a  man  who  had  no  experi- 
ence in  line  work.  The  idea  was  that  if  such  a  man 
were  properly  coached  and  impressed  with  the  impor- 
tance of  the  work  good  results  would  be  obtained.  An 
experienced  lineman  on  patrol  duty  is  sometimes  in- 
clined to  rely  on  his  own  judgment  as  to  the  necessity 
of  certain  repairs,  and  if  his  judgment  is  faulty,  an 
interruption  probably  follows.  With  the  plan  as  it  is 
working  at  present,  however,  if  the  patrolman  sees  a 
defect,  he  reports  it  at  once,  and  it  is  then  up  to  the 
district  superintendent  to  see  that  the  repair  is  made. 
The  fact  that  the  patrolman  does  not  have  to  help  make 
the  repairs  is  another  very  good  reason  why  he  does  not 
hesitate  to  report  everything  that  comes  to  his  atten- 
tion. 

It  is  good  practice  for  the  district  superintendent 
occasionally  to  inspect  his  own  section,  and  the  men 
who  are  responsible  for  the  operation  of  the  system 
as  a  whole  should  also  walk  the  lines  every  few  months. 

It  has  been  found  that  keeping  underbrush  cut  down 
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in  the  right-of-way  is  good  practice.  If  the  right-of- 
way  is  clear,  the  patrolman  has  no  reason  for  skipping 
any  portion  of  the  line. 

All  high-tension  systems  must  contend  more  or  less 
with  the  insulator  failures  caused  by  hunters  using  the 
insulators  as  targets.  It  has  been  found  that  this  can 
be  prevented  to  some  extent  by  posting  signs  at  fre- 
quent intervals  along  the  lines  offering  a  reward  for 
information  leading  to  the  arrest  and  conviction  of  the 
offender.  If  any  such  interruptions  do  occur,  news- 
paper publicity  of  the  right  sort  will  help  educate  the 
public  against  the  practice.  It  is  also  well  to  get 
acquainted  vdth  the  farmers  along  the  line  and  explain 
to  them  how  much  trouble  can  be  caused  by  shooting 
at  an  insulator.  The  farmer  living  close  to  the  line 
can  be  made  a  sort  of  an  amateur  patrolman.  If  he 
is  told  what  to  look  for,  he  will  often  discover  defects; 


official  should  then  check  up  immediately  to  see  what 
has  delayed  the  work  and  endeavor  so  to  arrange  mat- 
ters that  there  will  be  no  further  delay.  Without  a 
good  follow-up  system  some  work  would  be  forgotten 
or   neglected,   with    disastrous   results. 

Assuming  that  repairs  are  always  made  with  the  lines 
dead,  arrangements  should  be  made  to  kill  the  section 
where  defects  are  discovered  as  soon  as  possible  after 
they  are  reported.  Sunday  is  the  one  day  when  repairs 
can  almost  always  be  made,  but  it  is  not  always 
good  practice  to  wait  until  Sunday.  Interruptions  can 
often  be  made  late  at  night  without  inconvenience  to 
consumers,  and  with  the  aid  of  powerful  battery  search- 
lights night  repair  work  is  practicable. 

Any  suspicious  noise  on  the  telephone  system  should 
at  once  be  investigated,  since  it  is  often  an  indication 
of  a  fault  on  the  transmission  line.     By  sectionalizing 
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PERMANENT  RECORDS   OP    INSPECTIONS    AND    TROUBLES   AID    IN    IMPROVING    SEMVICE 
On  the  right  is  a  record  of  the  oil-switch  operations  for  a  month  ;  on  the  left  is  shown  the  inspection  report, 
while  on  the  back  of  this  report   (center)   is  the  schedule  of  inspections. 


and  if  he  is  paid  a  nominal  sum,  say  $5  for  each  inter- 
ruption prevented,  he  will  be  sure  that  the  company  is 
notified  immediately  in  case  he  sees  anything  unusual 
on  the  line. 

The  transmission-line  telephone  is  the  lifeblood  of 
the  system.  It  must  be  kept  in  the  best  of  repair  at 
all  times.  The  patrolman  should  be  instructed  to  watch 
for  defects  on  the  telephone  line  as  carefully  as  he 
watches  the  transmission  line. 

The  method  of  reporting  defects  and  following  up 
the  repairs  is  as  important  as  the  inspection  itself. 
Every  inspection  should  be  scheduled  for  a  certain 
time,  and  it  .should  be  the  duty  of  some  one  ift  the  or- 
ganization to  watch  the  schedule  and  if  an  inspection 
is  not  made  on  time,  to  find  out  the  reason.  It  has 
been  found  good  practice  to  have  all  reports  made  out 
in  triplicate — two  copies  going  to  the  man  responsible 
for  the  repair  work  and  the  third  copy  being  kept  in 
the  general  office.  The  repairs  having  been  completed, 
one  copy  of  the  report  is  mailed  to  the  general  office, 
signed  by  the  man  in  charge  of  the  work,  the  other 
copy  being  retained  in  his  files.  The  triplicate  copy 
can  then  be  destroyed.  If  at  the  end  of  a  certain  period 
of  time  the  signed  inspection  report  is  not  received  in 
the  general  office,  the  triplicate  copy  should  automati- 
cally come  to  the  attention  of  the  proper  official.    This 


the  telephone  in  such  cases  it  can  be  determined  on 
what  section  the  noise  originates,  and  a  patrol  of  that 
section  should  then  be  made.  Sectionalizing  switches 
are  invaluable  when  trouble  comes,  but  they  must  be 
inspected  and  tested  often  or  they  may  develop  trouble 
within  themselves  or  fail  to  operate  when  needed. 
Relays,  lightning  arresters  and  all  other  substation 
equipment  must  be  watched  closely.  The  settings  of 
the  relays  are  highly  important  and  should  be  read- 
justed whenever  conditions  on  the  system  warrant  a 
change.  The  man  responsible  for  the  relay  settings 
should  be  at  all  times  in  touch  with  general  operat- 
ing conditions  over  the  system. 

The  load  dispatchers  should  make  occasional  trips 
over  the  system  so  as  to  be  acquainted  with  conditions 
at  the  various  substations.  Then  when  emergencies 
arise  they  can  readily  visualize  the  situation  and  decide 
what  should  be  done  to  resume  service  in  the  shortest 
possible  time.  If  line  foremen  from  various  districts 
are  acquainted,  they  will  work  together  better  when  an 
extreme  emergency  in  one  district  makes  it  necessary 
to  send  in  men  from  othei*  districts. 

Such  interruptions  as  do  occur  should  be  carefully 
analyzed  and  monthly  reports  made  up  showing  the 
reason  for  every  switch  operation.  Much  can  be  learned 
from  a  record  of  this  kind. 
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Simplicity  in  Ovitdoor  Substation  Layout 

Extremely  Flexible  Switching  Has  Been  Attained  with  a  Simple  Layout  in 
the  Outdoor  Substations  of  the  San  Joaquin  Light  8e  Power  Company  — 
Towers  Used  for  the  Purpose,  of  Cooling  Transformer  Circulating  Water 

j  By  L.  J.  MOORE 

Electrical  Engineer , San  Joaquin  Light  &  Power  Company 


[IMPLK^TY  carried  to  the  furthest  poirt^that 
does  n6t  cause  attendant  loss  of  flexibility 
should  be  the  kej'note  of  design  in  laying  out 
high-voltage  outdoor  substations.  With  this 
requirement  in  mind  a  study  of  the  outdoor  substations 
which  were  laid  out  as  a  part  of  the  Kerckhoff  power 
project  by  the  San  Joaquin  Light  &  Power  Company 
may  be  of  interest.  Some  of  the  features  of  these  sub- 
stations are  the  use  of  oil  switches  with  a  pantograph 
break,  cooling  towers  for  transformer  ciixulating  water, 
auto-transformer  windings  for  110-kv.  to  66-kv.  trans- 
formation, switches  to  ground  the  lines  substantially, 
and  transformers  having  a  special  winding  to  eliminate 
harmonics  and  inductive  intei-ference. 

Construction  of  three  new  substations,  at  Merced, 
Sanger  and  Corcoran,  Cal.,  has  been  completed.  A 
fourth,  of  the  same  design,  has  been  built  at  Semi- 
tropic  to  take  the  output  of  the  new  gas-burning  steam 
plant  which  the  company  is  erecting  at  Button  Willow. 
Inasmuch  as  the  transmission  voltage  from  the  Kerck- 
hoff* power  house  was  fixed  at  110,000,  and  since  the 
original  transmission  system  of  the  company  was  at 
66,000  volts,  it  was  decided  to  step  down  the  voltage 
at  each  substation  from  110,000  to  66,000  vo'.ts.  In 
order  to  provide  for  local  distribution  from  each  sta- 
tion, the  transformers  were  equipped  with  11,000-volt 
windings,  the  rating  of  which  is  a  small  part  of  the 
total  capacity.  Thus  the  original  system  of  66,000-volt 
transmission  has  been  preserved  as  a  sort  of  secondary 
transmission  system  and  the  110,000-volt  line  superim- 
posed upon  it  as  a  large-capacity  bus.  As  additional 
generating  capacity  and  load  are  added  to  the  system 
it  is  planned  to  construct  a  second  110,000-volt  line 
along  almost  the  same  route  as  the  first  in  order  to 
provide  a  duplicate  bus  and  allow  the  use  of  balanced 
relays  in  the  sections  between  substations,  thus  insuring 
the  best  possible  service. 

All  Substations  Built  on  Same  General  Plan 

All  of  the  substations  are  built  on  substantially  the 
same  p]an,  therefore  a  description  of  one  will  apply  to 
all.  The  Sanger  substation  will  become  the  most  im- 
portant one  on  the  system  as  time  passes  because  it  is 
so  located  that  all  the  transmission  lines  from  Kings 
River  plants  can  be  brought  into  it.  The  Kings  River 
project  furnishes  the  company's  most  important  pros- 
pective power  sites.  All  lines  from  these  plants  will 
probab'.y  enter  Sanger,  and  a  number  of  radiating 
110-kv.  lines  will  be  carried  out  from  that  station  in 
addition  to  the  duplicate  line  arrangement  already 
mentioned.  The  drawings  accompanying  this  article 
refer  to  the  Sanger  installation  primarily,  although 
some  of  the  photographs  are  from  the  Corcoran  sub- 
station. 

Although  the  substations  are  of  the  outdoor  type,  all 


high-tension  buses,  switches  and  transformers  being 
installed  out  of  doors,  a  small  reinforced-concrete  build- 
ing has  been  provided  to  house  the  11-kv.  feeder 
switches,  all  metering  and  relay  equipment  and  the 
storage  battery  for  tripping  the  high-tension  switches. 
From  the  ground  plan  it  will  be  seen  that  the  110,000- 
volt  and  66,000-volt  buses  parallel  each  other  on  oppo- 
site sides  of  the  high-tension  yard.  Sufficient  space  is 
left  between  them  to  allow  the  step-down  transformers, 
with  their  necessary  switches,  to  be  installed  between. 


•See  Electeicax  World,  Feb.  26.  1921.  page  471,  and  March  19. 
page  641. 


ELEVATION    OF   BUILDING,    SHOWING    11,000-VOLT    SWITCHING} 

The  first  units  of  the  two  buses  and  switches  have  been 
installed  at  one  end  of  the  yard,  and  all  further  exteii- 
'«ions  will  be  made  in  units  toward  the  opposite  end  oif 
the  property.  In  this  way  the  step-dowm  transformers 
will  be  installed  in  a  continuous  row,  and  the  trans- 
former track  will  enable  one  single-phase  spare  trans- 
former to  afford  protection  for  all  banks.  At  the 
present  time  a  single  bus  only  has  been  provided  on 
each  of  the  110-kv.  and  the  66-kv.  lines.  However, 
ample  space  for  future  needs  has  been  left,  and  as 
the  number  of  incoming  lines  increases  a  transfer  bus 
of  either  voltage  or  of  both  voltages  may  be  installed 
to  provide  for  the  by-passing  of  the  station,  inspection 
of  switches  and  similar  requirements.  At  stations 
from  which  it  is  not  apparent  that  any  110-kv.  lines 
will  be  run,  except  the  two  main  buses  already  men- 
tioned, it  is  planned  to  build  the  110-kv.  station  bus 
in  two  sections  with  two  switches  per  section,  as  shown 
on  the  drawings,  with,  say,  one  line  from  the  north  and 
one  from  the  south  connected  to  each  section.  A  dis- 
connecting   air-break    switch    will    then    be    installed 
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Typical  Outdoor  Substation  Construction  on  System  of 
San  Joaquin  Light  &  Power  Corporation 

A — Operator's  cottage  at  the  Corcoran  substation,  showing  the  tanlv 
house,  cooling  tower  and  garage  in  background. 

B — Outdoor  transfer  structure  for  the  11,000-volt  feeders  at  the 
Sanger  substation. 

C — Transformers  are  rated  at  5,000  kva.  and  step  down  the  voltage 
from  110  kv.  to  66  kv.  and  11  kv. 

D — Four  substations  of  this  general  type  have  been  built  by  the  San 
Joaquin  Light  &  Power  Company.     The  station  shown  is  at  Sanger,  Cal. 

E — Oil-switch  and  disconnecting-switch  structure  for  the  110-kv.  line 
at  the  Sanger  substation. 

F — Corcoran  substation,  showing  building  and  outdoor  structures. 
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between  the  sections  of  the  bus.  When  the  switch  is 
opened  two  110-kv.  lines  will  pass  through  the  stations, 
but  they  will  be  separated  from  each  other.  This 
arrangement  was  considered  to  provide  enough  flexibil- 
ity  for  the  small   substations. 

Oil  Switches  Are  Pantograph-Break  Type 

The  high-tension  oil  switches  for  both  voltages  are 
the  outdoor  type  and  have  a  pantograph  break,  permit- 
ting high  speed  of  operation.  The  tanks  are  large 
and  deep,  so  that  the  break  is  made  under  a  high  head 
of  oil,  and  the  blades  are  thin  and  are  inserted  at 
right  angles  to  the  direction  of  motion,  so  that  small 
disturbance  occurs  in  the  oil  when  the  switch  opens. 
The  110-kv.  switches  are  of  much  greater  capacity  than 
the  66-kv.  switches  and  have  two  pantographs  per  pole, 
thus  having  a  total  of  four  breaks  per  phase.  At  the 
present  time  the  switches  are  all  hand-operated,  but  as 
the  station  grows  it  is  expected  to  change  them  all 
to  electric  operation.     The  tripping  on  overloads  is  now 


the  switch  and  the  operator  is  able  to  synchronize  in- 
coming lines. 

To  synchronize,  the  operator  plugs  in  between  two 
potential  transformers  on  opposite  sides  of  the  open 
switch  on  the  mimic  bus  panel  inside  the  station  build- 
ing. He  then  takes  his  portable  synchroscope  and  goes 
out  to  the  open  switch,  plugs  his  synchroscope  into 
the  receptacle  and  synchronizes.  Bright-light  syn- 
chronizing was  adopted  because  in  case  of  the  failure 
of  the  lighting  supply  of  the  station  the  operator  would 
have  light  at  the  instant  the  synchronizing  pointer 
showed  synchronism,  thus  making  it  possible  for  him 
to  synchronize  even  though  his  station  were  in  dark- 
ness. 

Switches   Provided   for  Grounding  Line 

The  high-tension  disconnecting  switches,  as  will  be 
noted  from  the  photographs,  are  hung  on  towers  in- 
stalled over  the  oil  switches.  These  disconnecting 
switches  are  of  single-pole,  single-throw  type  and  are 


FLAX  AND  ELEVATION  OF 
110-KV.  66-KV.  SUBSTATION 
SHOWING  THE  ARRANGE- 
MENT OF  SWITCHES  AND 
TRANSFORMERS 


done  by  a  32-volt  storage  battery,  and  for  that  reason 
alternating-current  instead  of  direct-current  solenoids 
may  be  installed  because  the  present  battery  has  in- 
sufficient capacity  to  close  the  switches.  Hand  operation 
would  still  be  possible  should  there  be  no  source  of 
alternating  current  available  for  a  short  interval  of 
time.  The  oil  switches  were  manufactured  bv  the 
Kelman  Electric  Company  of  Los  Angeles. 

A  portable  synchroscope  has  been  provided  so  that 
the  operator  can  synchronize  with  the  hand-operated 
switches.  Single-phase  potential  transformers  have  been 
installed  on  the  lines  and  at  the  low-tension  side  of  the 
station  transformers.  Potential  leads  are  brought  into 
the  building,  the  usual  synchronizing  and  voltmeter 
receptacles  being  placed  on  a  panel  on  which  are  also 
mounted  the  mimic  bus  and  indicating  lamps  showing 
the  position  of  the  oil  switches.  Bright-light  syn- 
chronizing has  been  provided,  and  the  svnchronous 
buses  are  carried  out  of  the  building  to  receptacles  at 
each  of  the  high-tension  oil  switches.  These  receptacles, 
however,  simply  provide  a  means  for  plugging  the 
portable  synchroscope  on  to  the  synchronizing  bus. 
The  synchroscope  is  then  hung  up  on  the  bracket  on 


all  provided  with  locks.  On  each  of  the  outgoing  lines 
a  three-pole,  single-throw  grounding  switch  is  installed 
which  provides  for  grounding  the  lines  when  they  are 
open  for  repairs.  It  is  planned  to  install  by-passing 
air  switches  on  top  of  the  switch  towers  at  some  of  the 
stations  to  provide  for  the  inspection  and  repair  of 
switches  which  cannot  otherwise  be  taken  out  of  serv- 
ice. It  will  be  noted  that  disconnecting  switches  are 
not  installed  on  both  sides  of  the  oil  switches.  The 
omission  is  not  intentional,  but  was  merely  because  the 
delivery  of  post-type  insu'ators  was  so  slow  that  the 
job  was  not  completed  when  the  photograph  was  taken. 
The  station  transformers  are  of  the  single-phase, 
5,000-kva.  outdoor  type.  The  transformation  from 
110,000  to  66,000  volts  is  effected  by  means  of  an  auto- 
transformer  winding,  the  ratio  being  63,510  to  40,100 
and  the  three  single-phase  transformers  being  con- 
nected in  star.  Neutral  connection  to  ground  is  made 
through  a  disconnecting  switch,  and  thus  either  isolated 
neutral  or  grounded  neutral  operation  may  be  had.  A 
6,600-volt  winding  has  been  provided  of  20  per  cent 
of  the  main  transformer  capacity  and  20  per  cent  im- 
pedance, based  on   full   load    in   the  main   transformer 
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winding.  These  windings  will  be  connected  in  delta  to 
provide  a  path  for  the  triple  harmonics  in  the  trans- 
former wave.  Thus  the  triple  harmonics  will  be  kept 
off  the  line  and  inductive  interference  with  telephone 
circuits  reduced.  A  third  winding  rated  at  1,050  kva. 
per  transformer  and  voltage  of  6,600  has  been  pro- 
vided for  grounding  Y-connections  to  11,000-vo't  cir- 
cuits. This  winding  will  care  for  the  local  distribution 
from  each  station.  Leads  from  it  pass  into  the  sub- 
station building,  where  the  11-kv.  feeder  switches  and 
meters   are   installed. 

Transformer  Circulating  Water  Cooled 
WITH  Tower 

It  was  decided  to  use  oil-insulated,  water-cooled-type 
transformers,  and  because  all  four  of  these  substations 
are  installed  in  country  districts  where  no  water  supply 
is  available,  a  complete  water-cooling  system  was  in- 
stalled at  each  station.  This  system  consists  of  a  well 
and  an  elevated  supply  tank,  a  cooling  tower  and  two 
duplicate  pumps.  The  piping  system  is  so  arranged 
that  either  pump  may  pump  from  the  well  into  the 
supply  tank  or  from  the  well  through  the  transformers 
or  simply  circulate  the  cooling  water  from  the  pond 
underneath  the  cooling  tower  through  the  transformers 
and  back  over  the  tower.  In  this  way  very  reliable 
operation  should  be  obtained.  A  float  switch  in  the  ele- 
vated supply  tank  operates  the  motor  which  is  pumping 
from  the  well  to  the  tank  so  as  to  keep  a  practically 
constant  level  in  the  supply  tank  at  all  times.  The 
other  pump  will  be  used  in  the  ordinary  operation  to 
circulate  water  from  the  cooling  tower  through  the 
transformers  and  over  the  tower  as  has  already  been 
indicated. 

An  automatic  float  valve  in  the  pond  beneath  the 
tower  provides  for  the  admission  of  water  through  this 
pond  from  the  supply  tank,  thus  always  keeping  a  suffi- 
cient supply  of  water  in  the  circulating  system.  Flow 
meters  are  being  installed  on  the  transformers  to  make 
sure  that  each  transformer  shall  get  its  necessary  sup- 
ply of  coo'ing  water.  The  ordinary  funnel  type  of  flow 
meter  usually  applied  to  station  transformers  is  not 
applicable  because  of  the  fact  that  a  slight  head  is 
maintained  on  the  transformer  coils  in  order  to  force 
the  discharge  over  the  cooling  tower.  Irrigation  water 
for  the  operator's  garden  may  be  supplied  by  pumping 
from  the  well  directly  to  the  transformers,  either  dis- 
charging at  that  point  into  an  irrigating  ditch  or  car- 
rying the  water  on  over  the  cooling  tower  and 
discharging  from  the  pond  into  the  irrigating  ditch. 

Added  Investment  for  Water-Cooled  Transformers 
Found  to  Pay 

The  pumps  and  cooling  tower  installed  will  take  care 
of  four  1.5,000-kva.  banks,  or  a  total  of  60,000  kva.  in 
transformer  capacity.  The  complete  equipment  for  the 
circulating  water,  exclusive  of  what  would  ordinarily  be 
necessary  for  supplying  water  for  domestic  use  at  the 
operator's  cottage,  costs  approximately  $2,700.  The 
annual  charges  on  this  investment,  interest  at  9  per  cent, 
depreciation  at  4  per  cent  and  maintenance  at  2  per 
cent,  make  a  total  of  $40.5  per  year.  Assuming  that 
4  hp.  is  necessary  to  circulate  the  water  for  all  banks 
of  transformers,  and  figuring  this  continuously  through- 
out the  year,  the  actual  cost  of  generating  power  is 
shown  to  be  $165.50  per  year.  The  total  annual  cost, 
then,  is  $570.50.  On  a  capitalization  basis  of  15  per 
cent   these    figures    indicate    $3,770    as    the    additional 


first  cost  of  transformers  had  they  been  air-cooled  in- 
stead of  water-cooled.  This  amounts  to  about  5.13  cents 
per  kva.  of  the  60,000  kva.  total  rating.  As  this  is  much 
less  than  the  manufacturer's  difference  in  price  per  kva. 
between  these  types  of  transformers  a  considerable  sav- 
ing was  effected  by  this  cooling  method. 

Complete  relay  protection  has  been  installed  at  all 
these  stations.  All  of  the  high-tension  oil  switches  are 
provided  with  bushing-type  current  transformers  for 
i-elay  operation.  Reverse  power  relays  are  installed  on 
all  lines  and  will  be  set  to  operate  for  outgoing  power 
from  each  substation  bus  only.  In  this  way  transmis- 
sion-line trouble  on  any  line  passing  out  from  a  sub- 
station will  trip  the  switch  on  that  line  only.  The  main 
110-kv.  lines  which  pass  through  the  stations  will  have 
balanced  protection  when  the  second  line  is  built.  At 
the  pi-esent  time,  however,  only  one  contact  of  the 
double-contact  relays  for  that  purpose  will  be  utilized 
and  the  relay  will  be  so  connected  that  outgoing  power 
only  will  close  the  contact.  The  66-kv.  lines  will  oper- 
ate on  the  same  sort  of  protection.  The  station  trans- 
formers are  protected  by  overload  relays  differentially 
connected  across  the  current  transformers  on  the  two 
transformer  switches.  These  relays  will  be  set  high 
enough  to  prevent  the  ordinary  load  on  the  11-kv.  feed- 
ers from  operating  the  high-tension  oil  switch  on  the 
transformers.  All  11-kv.  feeders  are  protected  with 
transformer  trip  coils  on  the  switches.  The  switch 
between  the  transformers  and  the  11-kv.  bus  operates 
on  current-transformer  tripping,  with  circuit-opening 
plunger-type  relays. 

The  11,000-VoLT  Feeder  Supply  Independent 
OF  Substation 

The  11-kv.  feeder  switches  inside  the  substation 
building  are  all  mounted  on  pipe  framework  as  s"hown 
in  the  drawing.  An  outdoor  transfer  bus  is  provided 
on  11-kv.  feeders,  thus  allowing  any  two  circuits  to  be 
carried  off  one  feeder  switch  while  the  other  feeder 
switch  is  inspected  or  repaired.  This  transfer  bus  is 
installed  outdoors  in  order  to  provide  for  the  cleaning 
of  insulators,  bushings  and  other  equipment.  The  sta- 
tion power  tank  of  transformers  for  feeding  the  cir- 
culating pumps  and  the  station  lights  is  equipped  with 
double-throw  switches  between  the  indoor  and  outdoor 
11-kv.  buses.  In  this  way  it  will  be  possible  in  case 
of  a  complete  shutdown  of  the  ll,000-vo'.t  part  of  the 
substation  to  feed  the  water-supply  system  from  another 
substation  over  one  of  the  interconnecting  11-kv.  lines. 
This  lifirhting  and  power  transformer  bank  is  mounted 
on  a  pole  alongside  the  pump  house.  The  power  trans- 
formers are  rated  at  6,600  volts  primary  and  are 
connected  in  star  for  11,000  volts.  The  lighting 
transformer  is  single-phase,   11,000  volts. 

This  method  of  mounting  combination  lighting  and 
power  transformers  is  the  same  as  that  adopted  for 
rural  distribution  and  is  a  standard  with  the  company 
for  all  service  where  transformers  are  not  more  than 
10  kw. 

These  substations  were  designed  by  the  writer  and 
constructed  by  the  operating  department  of  the  San 
Joaquin  Light  &  Power  Corporation  under  the  super- 
vision of  the  writer  and  E.  A.  Quinn,  general  super- 
intendent. 

The  main  transformers  are  AUis-Chalmers,  while  the 
11-kv.  switching  equipment  is  General  Electric  Company 
and  the  main  relay  equipment  is  divided  between  the 
General  Electric  and  Westinghouse  Companies. 
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Power-Factor  Rate  that  Works 
Both  Ways 

Consumer  Credited  fcr  Power  Factor  Above  Base  and 

Penalized  If  Below — Capacity  Charge  Based  on 

Kilovolt-Ampere  Demand 

By  M.  L.  Sindeband 

Electrical  Engineer  American  Gas  &  Electric  Company 

IN  THE  past  the  structure  of  the  power  rates  was 
such  that  it  imposed  a  considerable  burden  on  public 
utilities,  the  reason  being  that  the  rate  was  based 
entirely  on  an  energy  charge.  Today,  however,  the 
structure  of  the  rate  for  power  is  being  considered  in 
a  new  light.  This  rate  consists  of  two  elements,  namely, 
a  capacity  charge  and  an  energy  charge,  the  capacity 
being  figured  in  terms  of  kilovolt-amperes  instead  of 
kilowatts,  thereby  taking  into  consideration  the  power 
factor  of  the  consumer's  installation.  It  may  be  verj^ 
readily  seen  that  not  only  does  the  power  factor  affect 
the  capacity,  but  also  has  a  great  deal  of  influence  on 
the  losses,  so  that  the  public  utility  should  be  com- 
pensated for  power  factor  in  the  energy  charge  as  well. 

A  rate  that  is  founded  on  a  base  power  factor  should 
benefit  the  consumer  where  the  power  factor  is  better 
than  the  base.  This  is  particularly  true  in  that  part 
of  the  rate  dealing  with  the  effect  of  power  factor  on 
the  energy  charge.  In  such  a  case  the  consumer  should 
be  credited  with  the  saving  due  to  a  higher  transmis- 
sion efficiency. 

In  taking  into  account  the  power  factor  the  question 
comes  up  whether  the  average  power  factor  for  the 
month  or  the  power  factor  at  the  time  of  maximum 
demand  should  be  considered.  As  a  rule,  the  power 
factor  at  the  time  of  maximum  demand  is  always  a 
maximum,  and  it  appears  to  me  that  the  average  power 
factor  should  be  considered  as  basis  instead  of  the 
maximum,  because,  after  all,  it  is  the  average  condition 
that  counts. 

In  taking  care  of  the  energy  charge  one  method  that 
has  worked  out  satisfactorily  is  embodied  in  the  follow- 
ing considerations: 

1.  Assumption  as  to  efliciency  of  transmission. 

2.  Assumption  of  a  power  factor  which  shall  be 
used  as  a  base  value  and  up  to  which  the  public  utility 
expects  the  consumer  to  work. 

3.  Determination  of  proper  factors  whereby  a  con- 
sumer will  be  penalized  when  his  average  power  factor 
for  the  month  is  below  the  selected  base  value  and 
credited  when  his  average  power  factor  is  above  the 
prescribed  value,  the  penalties  and  credits  being  in  the 
form  of  percentage  of  kilowatt-hours  consumed. 

In  the  development  of  a  formula  for  these  factors  let 
Pj  ^=  power  delivered,  P.,  =:  power  input,  and  Q  =  per 
cent  power  loss  based  on  delivered  power.  Then  per 
cent  efficiency  of  transmission  =  100  PJP...  Then  P. 
may  be  reduced  to  terms  of  P,  and  substituted,  giving: 
P,  =  P,(100  +  Q)/100  (1) 

Substituting,  per  cent  efficiency  of  transmission  = 
(P,  X  100)  ~  P. (100  +  Q)  /lOO  = 

10,000/(100 -f  Q)      (2) 

For  penalty  adjustment  assume  85  per  cent  as  a  base 
line  for  power  factor  and  an  efficiency  of  transmission 
equal  to  85  per  cent  at  that  power  factor. 

Substituting  the  assumed  value  of  85  for  efficiency  of 
transmission  in  equation  (2).  85  =  10,000  (100  +  Q). 
Therefore:  8,500  +  85Q  =  10,000.  Solving,  Q  = 
17.65  per  cent. 


The  above  solution  implies  that  with  an  efficiency  of 
transmission  of  85  per  cent  the  per  cent  loss  based  on 
delivered  power  is  17.65  at  a  power  factor  of  85  per 
cent.  To  find  the  value  of  Q  at  any  other  power  factor, 
17.65  per  cent  would  have  to  be  multiplied  by  a  factor 
equal  to  0.7225/ (power  factor)'. 

With  this  arrangement  if  the  average  power  factor 
is  better  than  85  per  cent,  the  consumer  is  credited  with 
the  decrease  in  i)ower  loss.  On  the  other  hand,  if  the 
average  power  is  less  than  85  per  cent,  he  is  penalized 
with  the  increase  in  power  loss.  This  is  done  by  multi- 
plying the  kilowatt-hours  consumed  for  the  month  by 
a  factor  given  below: 

For  power  factors  above  85  per  cent,  the  factor  ^ 
1  —   [0.1765  —    (0.1275  power  factor)] 

For  power  factors  below  85  per  cent,  the  factor  = 
1  -f  [(0.1275 /power  factor')  —  0.1765] 

In  both  of  the  foregoing  formulas  the  power  factor 
should  be  expressed  as  a  decimal. 

Power  factor  having  been  taken  care  of  in  the  energy 
charge,  the  next  point  to  consider  is  the  capacity  charge. 
Under  this  rate  a  consumer  contracts  for  a  certain 
number  of  kilovolt-amperes  and  by  means  of  relays  and 
switching  equipment  is  held  to  this  total,  allowing  for 
reasonable  overload  conditions.  If  he  overdraws  on 
the  kilovolt-amperes  for  which  he  has  contracted,  his 
power  supply  will  be  interrupted.  After  several  of  these 
interruptions  it  is  likely  that  he  will  go  to  the  power 
company  for  an  explanation  where  he  can  be  told  that 
he  contracted  for  a  certain  number  of  kilovolt-amperes 
and  that,  owing  to  the  bad  power  factor  he  has  allowed, 
the  total  kva.  for  the  required  horsepower  has  in- 
creased. It  can  be  explained  that  he  can  correct  this 
condition  in  two  ways — first,  by  installing  corrective 
apparatus  to  compensate  for  the  bad  power  factor, 
thereby  reducing  current;  second,  by  contracting  for 
more  kilovolt-amperes,  which,  of  course,  means  addi- 
tional charges. 

Rate  schedules  based  on  this  principle  are  used  in 
most  of  the  territory  that  is  served  by  the  American 
Gas  &  Electric  Company.  In  order  to  avoid  the  penal- 
ties imposed  due  to  bad  power  factor  the  consumers  have 
installed  a  very  large  number  of  synchronous  and  static 
condensers  which  have  not  only  benefited  them,  both  in 
regulation  and  lower  rates,  but  have  also  relieved  the 
generators,  line  and  transformer  equipment  of  a  con- 
siderable amount  of  wattless  current. 


Data  for  Tilting  of  Circle  Diagram 

THE  tilting  of  the  circle  diagram  of  the  induction 
motor  due  to  the  effects  of  primary  impedance  was 
dealt  with  by  R.  G.  Warner  in  the  April  30  issue  of  the 
Electrical  World,  page  980.  For  the  benefit  of  any 
readers  who  may  wish  to  check  the  results  given  or  to 
investigate  the  matter  further,  attention  is  called  to 
some  typographical  errors  in  the  article.  The  notation 
under  Fig.  3  should  read:  "The  constants  u.sed  in  this 
case  are  E„  =  100,"  etc.  This  value  of  E,,  =  100  applies 
to  all  three  cases  in  the  table.  Under  case  2  the  approxi- 
mate value  of  sin  s  should  be  0.199.  The  equation  at- 
tributed to  Specht  should  be  tan  e  =  ^^  [r,  +  i^i  +  ^•.) 

cos  6,,]. 

The  upper  diagram  on  page  980,  which  should 
have  been  designated  as  Fig.  1,  is  the  exact  equivalent 
circuit  and  the  lower  diagram,  which  should  have  been 
labeled  Fig.  2,  represents  the  approximate  circuit. 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Architects'  Plans  Should  Provide  Adequate 
Convenience  Outlets 

To  the  Editor  of  the  Electrical  World: 

Sir:  The  writer  recently  examined  plans  is.sued  by 
the  Architects'  Small  House  Bureau  of  Minneapolis. 
These  were  quite  complete  except  for  one  important 
item.  On  one  set  of  plans  no  "convenience  outlets" 
were  indicated  in  kitchen,  dining  room,  sun  poi-ch, 
bathroom  and  tv/o  bedroom.s. 

Today  nearly  every  house  built  is  wired  for  elec- 
tricity. Almost  all  of  these  homes  are  prospective  cus- 
tomers for  many  electrical  appliances.  At  our  home  we 
use  the  convenience  outlet  in  the  dining  room  about 
400  times  yearly,  every  morning  for  the  toaster,  many 
Sunday  evenings  for  toaster  or  chafing  dish.  We  should 
consider  it  an  outrage  to  be  compelled  to  climb  on  the 
dining  table  in  order  to  connect  the  appliance  to  the 
chandelier  whenever  we  wanted  to  use  it.  Would  this 
not  be  a  good  subject  to  refer  to  the  Society  for  Elec- 
trical Development  and  the  other  various  electrical 
leagues,  campaigns,  etc.,  for  action? 

Israel  Lovett. 
Omaha,  Neb.  City  Electrician. 


Government  Aid  Needed  in  Study  of  Fire  Waste 

To  the  Editor  of  the  Electrical  World: 

Sir:  Articles  have  appeared  in  the  Electrical 
World  which  criticised  the  placing  of  electricity  first 
in  the  list  of  fire  causes.  While  in  some  respects 
these  criticisms  may  be  justified,  discussion  of  a  more 
constructive  kind  would  doubtless  follow  had  the 
articles  been  written  under  a  debatable  title,  such  as 
"The  Relative  Importance  of  Electricity  as  a  Fire  Cause 
Based  Upon  Financial  Losses  Versus  Numbers  of 
Fires."  Arguments  advanced  would  probably  apply 
equally  to  other  fire  causes. 

Any  discussion  of  the  National  Board  of  Fire  Under- 
writers' lists,  from  consideration  of  which  the  crit- 
icisms emanate,  should  be  predicated  upon  the  intent 
of  the  publisher  as  well  as  upon  the  accuracy  of  the 
assertions  made.  A  part  of  this  information  is  obtain- 
able by  reading  the  text  of  the  statements.  It  must  also 
of  necessity  be  influenced  by  the  status  and  responsi- 
bility of  this  highly  specialized  insurance  organization, 
having  a  due  regard  for  the  obligations  of  the  stock 
insurance  companies  forming  its  membership  to  the 
various  states  which  require  certain  definite  statistical 
data  upon  which  the  lists  are  based.  The  value  of  any 
interpretations  of  statistics  depends  largely  upon  the 
application  of  the  interpretations  and  the  defensibility 
of  the  statistics.  The  probable  errors  of  interpretations 
for  any  given  period  wil  increase  with  the  variability 
of  the  elements  in  the  statistics  considered.  If  the  ele- 
ments  vary   widely    during    successive    periods,   errors 


may  be  further  magnified  until  interpretations  for  one 
period  may  become  absurd  when  applied  to  other  periods. 

The  futility  of  rating  the  importance  of  fire  causes 
for  the  entire  country  upon  the  financial  losses  alone 
can  be  readily  demonstrated  by  citing  a  few  examples. 
Thus,  were  the  financial  rating  alone  regarded,  the  most 
important  cause  of  fires  during  the  year  of  the  San 
Francisco  disaster  might  be  designated  as  "earth- 
quakes." Again,  Mrs.  O'Leary's  cow  of  Chicago  fame 
might  receive  the  doubtful  honor  for  another  similar 
period.  Other  striking  examples  might  also  be  men- 
tioned. Since  there  are  many  conflagrations  each  year, 
the  possibility  of  making  misleading  interpretations 
is  readily  understood. 

In  all  of  our  conflagrations  the  exposure  hazard,  usu- 
ally coupled  with  the  action  of  a  strong  wind  and  other 
contributory  circumstances,  is  more  important  than  the 
original  cause  of  the  fire  in  explaining  the  large  finan- 
cial losses.  That  the  exposure  hazard  can  be  greatly 
reduced  is  evident.  This  is  exemplified  in  the  fire  statis- 
tics of  one  of  the  largest  European  cities,  where  during 
a  period  of  fifty  years  no  fire  has  spread  beyond  the 
confines  of  the  building  in  which  it  originated.  On  the 
other  hand,  there  is  no  large  city  in  the  United  States 
which  can  show  a  similar  record  for  even  one  year. 

To  bring  about  a  marked  reduction  of  fire  waste 
more  statistical  data  should  be  obtained  upon  features 
such  as  the  numbers  of  fires  with  respect  to  fire  causes, 
number  of  fires  with  respect  to  building  construction 
and  occupancy  and  so  forth.  Comparison  of  such  data 
with  the  general  conditions  prevailing  in  the  various 
occupations  housed  in  the  different  types  of  buildings 
would  then  provide  a  tangible  basis  upon  which  a  reduc- 
tion could  be  predicated.  This  would  also  operate  to 
place  individual  and  collective  responsibility  for  differ- 
ent kinds  of  fires  where  it  properly  belongs. 

Up  to  the  present  time  the  absence  of  definite  un- 
biased data  covering  any  large  portion  of  the  country 
has  resulted  in  much  confusion  and  misinterpretation. 
The  varying  practices  in  different  sections  of  the  coun- 
try have  discounted  the  work  of  individuals  and  asso- 
ciations. Education  of  the  public  through  local  groups 
has  failed  to  kindle  the  enthusiasm  and  interest  neces- 
sary to  promote  a  country-wide  improvement.  Even  the 
so-called  scientific  statements  regarding  fire  prevention 
are  based  upon  widely  varying  assumptions  depending 
upon  the  exigencies  of  the  issues  at  hand.  Practices 
are  far  from  consistent  because  of  the  difficulty  of 
obtaining  similar  data  in  a  sufficiently  large  number 
of  cases  to  provide  a  basis. 

The  various  states  do  not  have  consistent  laws  which 
enable  their  variously  collected  statistics  to  be  readily 
compiled.  No  state  receives  a  report  upon  every  fire 
occurring  within  its  jurisdiction.  The  federal  govern- 
ment is  virtually  inactive.  Indeed,  there  is  no  one 
agency  which  obtains  this  information  for  the  whole 
country,  excepting  in  so  far  as  the  National  Board  of 
Fire  Underwriters  receives  a  large  percentage  of  data 
in  connection  with  fire  reports  from  its  stock  insur- 
ance companies.  This  body,  however,  does  not  publish 
data  upon  any  considerable  percentage  of  the  fire  causes 
based  upon  the  number  of  fires  in  their  relation  to  occu- 
pancies. 

The  most  authoritative  federal  statement  upon  any 
large  number  of  fires  analyzed  with  respect  to  fire 
causes  appeared  in  a  table  published  in  Circular  No.  75 
of  the  United  States  Bureau  of  Standards,  page  92. 
This  table  refers  to  statistics  on  189,228  fires  collected 


June  11,  1921 


ELECTRICAL     WORLD 


1371 


from  a  number  of  state  fire  marshals'  reports  extending 
over  several  years.  Of  these  only  4,191  (2.21  per  cent) 
are  attributed  to  electricity.  Fifteen  more  important 
causes  from  the  standpoint  of  numbers  are  given. 
"Unknown  causes"  stand  first  on  the  list,  with  a  total 
of  40,824  (21.57  per  cent),  and  are  followed  by 
"smokestacks,  chimneys  and  soot,"  accounting  for  14,645 
fires  (7.74  per  cent).  "Matches"  are  third,  wfth  a 
total  of  14,449  fires  (7.63  per  cent).  Then  are  placed 
the  following  causes  in  the  order  named:  "Exposure 
or  adjoining,"  "explosions,"  "sparks,"  "overheated  mate- 
rials," "ignition"  (of  certain  inflammable  materials), 
"lightning,"  "defective  flues,"  "cigars,  cigarettes  and 
pipes,"  "incendiaries"  (excepting  children),  "acts  of 
children,"  "spontaneous  combustion,"  "rubbish  and  bon- 
fires." All  of  these  causes  exceed  electricity  in  point 
of  numbers.  This  is  but  one  effort  to  interpret  such 
data  upon  a  uniform  basis. 

Electricity,  with  heat  and  other  forms  of  energy,  pos- 
sesses inherent  qualities  which  produce  harm  as  well  as 
good.  Much  commendation  is  due  those  who  have  sub- 
jugated this  great  force  of  nature  to  do  man's  bidding 
with  such  a  comparatively  few  fires  to  its  account. 
It  must  be  remembered,  however,  that  this  result  has 
only  been  obtained  under  the  watchful  eyes  of  inspec- 
tors, the  combined  efforts  of  manufacturers  of  devices 
and  appliances  to  make  their  product  fire-resistive  and 
foolproof,  as  well  as  the  subsequent  care  given  to  in- 
stallation. 

Contrast  electricity  with  the  simple  match  and  cigar, 
both  of  which  occupy  such  prominent  positions  as  fire 
causes.  Should  we  build  up  with  one  hand  while  we 
destroy  with  the  other?  Suitable  remedial  measures 
must  be  adopted  to  bring  about  a  reduction  of  fire 
waste.  The  interpretations  of  statistics  for  relieving 
this  problem,  together  with  the  impartial  explanation 
of  present  practices,  must  be  made,  and  information 
must  be  gathered  and  dispensed  to  the  public  in  regular 
reports.  It  is  undoubtedly  the  function  of  the  federal 
government  to  do  the  task.  There  is  no  other  medium 
which  can  effect  uniform  results.  It  is  well  known  that 
at  present  one  can  obtain  only  a  few  pamphlets  upon 
isolated  phases  of  the  problem  from  the  bureaus  of  the 
government. 

While  present  appropriations  are  doubtless  inade- 
quate to  furnish  a  comprehensive  solution  of  the  prob- 
lem of  fire  waste,  it  is  believed  that  the  available  sources 
of  information  would  serve  to  show  what  further  con- 
structive measures  should  be  taken  and  how  the  program 
should  be  arranged.  Why  should  not  the  electrical  fra- 
ternity voice  its  protestations  against  the  unequal  fight 
to  insure  careful  practices?  Frank  W.  Glading. 

West  Philadelphia,  Pa. 


Resistance  of  Graphite 

To  the  Editor  of  the  Elfxtrical  World: 

Sir:  In  the  April  23,  1921,  issue  of  the  Electrical 
World  the  writer  noticed  a  table  giving  the  properties 
of  heat-resistance  materials  in  which  the  resistance  of 
Acheson  graphite  material  was  given  in  comparison  with 
carbon  and  other  resistor  materials. 

We  should  like  to  call  your  attention  to  the  fact  that, 
according  to  our  laboratory  analyses  of  Acheson  graph- 
ite, the  solid  electrode  material  has  a  specific  resist- 
ance of  approximately  0.00035  ohm  per  cubic  inch,  and 
solid  electrode  material  made  of  retort  carbon  has  a 
specific   resistance  of  about   0.0015   ohm.     As   regards 


granular  resistor,  a  standard  grade  of  this  material 
which  we  have  on  the  market  at  the  pre.sent  time  shows 
a  resistance  of  0.5  ohm  per  cubic  inch  when  measured 
lengthwise  in  a  trough,  and  carbon  resistor  of  appro.x- 
imately  the  same  degree  of  fineness  measures  2.20  ohms 
per  cubic  inch  resistance.  The  fineness  of  this  material 
varies  in  particles  from  0.099  in.  in  diameter  to  0.254 
in.  in  diameter. 

You  will  note  that  the  difference  in  relative  resistance 
between  carbon  and  Acheson  graphite,  according  to  the 
above  tests,  is  considerably  greater  than  the  resistance 
given  in  the  table  in  circular  mils.  We  call  this  to 
your  attention,  thinking  that  there  must  have  been 
some  unusual  conditions  prevailing  to  give  the  slight 
differences  in  resistance  shown  by  the  data  you  pub- 
lished, s.  L.  Walworth, 

Niagara  Falls,  N.  Y.  Sales  Engineer. 


Electric  and  Magnetic  Variations  and  Disturbances 

To  the  Editor  of  the  Electrical  World: 

Sir:  Referring  to  the  editorial  comment  in  your 
issue  of  May  28  on  "Sunspots,  Auroras  and  Disturbances 
in  Communication  Circuits,"  permit  me  to  direct  the 
attention  of  your  readers  to  a  very  interesting  summary 
of  present  knowledge  in  this  field  published  by  Prof. 
S.  Chapman  in  a  recent  number  of  the  Journal  of  the 
(British)  Institution  of  Electrical  Engineers.  There 
are  few  natural  phenomena  which  have  been  as  obstinate 
to  the  attacks  of  modern  research  as  terrestrial  elec- 
tricity and  magnetism.  The  reason  doubtle.?s  lies  in  our 
inability  to  control  the  phenomena  in  experiment. 
Nevertheless,  observation  extended  over  a  number  of 
years,  together  with  further  knowledge  of  the  nature 
of  electricity  and  magnetism  acquired  in  other  fields, 
now  permits  a  very  much  more  definite  statement  as  to 
the  origin  of  electric  and  magnetic  variations  and  dis- 
turbances on  the  earth's  surface.  The  discovery  of  the 
electron  and  the  consequent  development  of  theory  as  to 
the  structures  of  the  atom  have  caused  what  has  here- 
tofore appeared  somewhat  remote  speculation  to  be  con- 
siderably more  definite  and  plausible. 

We  are  given  to  understand,  in  Professor  Chapman's 
interesting  review,  that  the  quiet-day  diurnal  magnetic 
variations  are  due  to  horizontal  motion  of  the  upper 
layers  of  the  earth's  atmosphere.  These  layers  are  ren- 
dered electrically  conducting  by  ionization  due  to 
gamma  rays  emitted  by  normal  radioactive  transforma- 
tions in  the  sun.  Motion  in  the  earth's  field  causes  sec- 
ondary currents  in  the  air  layers  which  react  on  the 
earth's  field,  causing  the  disturbances  in  question.  The 
motion  of  the  layers  is  partly  tidal,  owing  to  the  action 
of  the  moon,  and  partly  thermal,  owing  to  the  sun. 
Magnetic  storms  are  due  to  abnormal  radioactivity  in 
the  sun,  usually  attendant  upon  sun  spots.  The  aurora 
is  supposedly  due  to  the  radioactivity  mentioned  and  is 
supposed  to  have  its  origin  in  the  "alpha"  particles  dis- 
charged during  radioactivity.  The  motion  of  these  par- 
ticles is  absorbed  entirely  in  the  upper  layers  of  the 
atmosphere,  causing  the  luminosity  of  the  aurora  and 
also  causing  conductivity.  This  proposal  is  of  special 
interest,  as  it  provides  the  conducting  layer  at  high 
levels  which  has  been  looked  upon  by  radio  engineers  as 
necessary  to  explain  the  bending  of  the  waves  of  radio 
transmission  so  that  they  follow  the  surface  of  the- 
earth.  J.  B.  WHITEHEAD. 

Johns  Hopkins  University, 
Ba'timore,  Md. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 

Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Testing  Polarity  of  Instrunirnl 
Transformers 

TO  FACILITATE  testing  of  instrument  transformers 
for  polarity,  the  testing  laboratory  of  the  Connecti- 
cut Light  &  Power  Company  uses  an  indicator  shown 
in  the  illustration  mounted  permanently  on  the  test 
beard.     Such  an  indicator  is  more  easily  read  than  small 
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CONNECTIONS    OF    INDICATOR    FOR    SHOWING    POLARITY    OF 

INSTRUMENT  TRANSFORMERS NOTE  HOW   AMMETER 

IS    MARKED   FOR   INDICATING   POLARITY 

portable  instruments  and  has  the  added  advantage  of 
being  out  of  the  way.  The  indicator  is  made  from  an 
old  switchboard  direct-current  ammeter  with  zero  point 
shifted  to  the  center  and  a  new  scale  added.  A  dry 
cell  mounted  behind  the  board  is  connected  through  three 
resistances  to  four  terminals  on  the  front,  from  two  of 
which  flexible  leads  are  brought  to  the  primary  side  of 
the  transformer  to  be  tested.  Two  more  terminals  con- 
nect the  indicator  with  the  secondary  side  through  flex- 
ible leads.  Both  terminals  and  leads  are  marked  for 
polarity,  while  the  word  "negative"  and  the  correspond- 
ing arrow  on  the  meter  scale  are  in  red  ink. 

To  test  a  transformer  the  secondary  side  is  connected 
to  the  leads  which  go  to  the  meter.  Then  the  primary 
side  of  the  transformer  is  connected  to  the  battery  posts. 
The  transformer  lead  which  is  considered  positive  (usu- 
ally r-ainted  black)  is  connected  to  the  positive  post  of 
the  meter  and  the  negative  lead  is  then  touched  to  one 
of  the  negative  posts.  The  pointer  of  the  meter  will 
move  in  one  direction  or  the  other.  If  it  moves  in  the 
positive  direction,  the  positive  secondary  transformer 
lead  is  the  one  connected  to  the  positive  post  of  the 
meter.  If  it  moves  in  the  negative  direction,  the  nega- 
tive transformer  lead  is  connected  to  the  positive  meter 
post.  Of  course,  when  the  primary  lead  is  removed  from 
the  post  the  kick  is  in  the  reverse  direction. 

Resistance  is  necessary  in  series  with  the  battery  to 
limit  the  current  through  the  transformer  and  to  pre- 
vent too  violent  a  kick  of  the  indicator.     By  dividing 


the  transformers  into  three  classes  and  so  marking  the 
terminals,  the  proper  connection  may  be  made  at  once 
for  any  transformer  without  producing  too  great  a 
deflection.  D.  A.  McNULTY. 

Waterbury,  Conn. 


Making  Generator  Voltage  Bnild  Up 

DIFFICULTY  was  experienced  in  making  a  gene- 
rator buid  up  voltage  after  it  was  installed  re- 
cently in  a  New  England  plant.  By  connecting  dry 
cells  in  series  with  the  shunt  field  as  shown  in  the 
drawing  the  voltage  was  made  to  build  up  properly. 
The  machine  was  a  four-pole  compound  self-exciting 
generator  of  25  kw.  rating  and  of  somewhat  antiquated 
design  which  had  been  in  stoi'age  for  a  number  of 
years.  At  the  time  of  its  replacement  by  a  more  modem 
machine  it  had  given  satisfactory  operation.  Recently 
il  was  removed  from  storage  to  give  emergency  service. 
After  being  placed  upon  its  foundation  and  belted  to 
a  steam  engine  it  was  found  that  the  generator  would 
not  bui!d  up.  A  number  of  methods  were  tried  to  make 
it  operate  correctly.  A  test  for  residual  magnetism 
proved  that  this  still  existed,  and  another  test  showed 
the  poles  to  be  of  correct  polarity.  The  armature  leads 
were  reversed  and  another  try-out  made,  but  without 
results.  The  brushes  were  lifted  from  the  commutator 
and  a  110-volt  current  was  passed  through  the  field 
windings.  The  original  connections  were  then  made, 
the  brushes  replaced  and  another  try-out  was  had,  but 
without  results.  The  brushes  were  again  raised  and 
an  exciting  current  was  again  passed  through  the  field 
coils,  but  in  the  opposite  direction  from  the  first  time. 
Again  no  satisfactory  results  were  obtained.  The  gene- 
rator   was    next    connected    as    a    separately    excited 


DRY  CELLS  EMPLOYED  TO  BUILD  UP  VOLTAGE   IN   GENERATOR 

machine.  By  this  method  full  voltage  was  obtained,  and 
upon  being  loaded  to  about  one-half  capacity  the  gene- 
rator operated  satisfactorily. 

However,  when  it  was  again  connected  as  a  self- 
exciting  machine,  voltage  would  not  build  up.  The 
armature  was  next  short-circuited  by  a  25-amp.  fuse. 
The  machine  was  brought  up  to  full  speed,  but  no  volt- 
age was  generated  for  several  minutes,  when  suddenly 
the  machine  began  to  build  up,  the  fuse  was  bovvn,  and 
full  voltage  obtained  under  no  load.     Load  was  applied 
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to  the  extent  of  about  three-quarters  of  the  capacity  of 
the  generator,  and  this  load  was  carried  satisfactorily. 
A  second  trial,  however,  was  unsuccessful. 

The  final  and  successful  method  was  tried  after  con- 
siderable more  experimenting.  A  battery  of  twelve  dry 
cells  was  connected  in  series  with  the  shunt-field  wind- 
ing and  rheostat,  the  other  connections  being  those  of 
a  self-exciting  generator.  With  these  connections  the 
machine  immediately  began  to  build  up.  Before  full 
voltage  was  reached  the  battery  was  short-circuited  and 
cut  out  of  circuit,  leaving  the  field  circuit  unbroken 
during  the  process  of  disconnecting  the  battery.  The 
generator  continued  to  build  up  when  resistance  was 
cut  out  of  circuit  by  means  of  the  field  rheostat.  Load 
was  applied  and  carried  satisfactorily.  The  generator 
was  shut  down  and  again  started  several  times,  each 
time  giving  satisfactory  operation.  Since  then  no 
trouble  has  been  encountered  while  starting  up. 

It  is  assumed  that,  although  the  machine  retained  its 
residual  magnetism,  this  was  not  in  sufficient  quantity 
to  cause  voltage  to  build  up  and  that  the  dry  cells,  when 
connected  in  series  with  the  shunt-field  circuit,  in- 
creased the  magnetic  flux  sufficiently  to  make  building 
up  possible.  Leroy  A.  Francis, 

Utica  Steam  Cotton  Mills,  Chief  Electrician. 

Utica,  X.  Y. 
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Accidental  Closing  of  Oil  Switch  Prevented 
by  Spring  Contact  Device 

TO  PREVENT  a  transmission-line  oil  switch  from 
being  closed  while  the  line  is  connected  to  the 
ground  bus  through  its  disconnecting  switches,  an  ar- 
rangement has  been  devised  by  the  writer  which  is 
shown  in  the  accompanying  drawing.  When  the  discon- 
necting switches  are  thrown  to  the  ground  bus  the 
closing  circuit  of  the  remote-controlled  oil  switch  is 
opened.  This  is  accomplished  by  having  the  disconnect- 
ing switches  bear  upon  the  fiber  extensions  of  the  con- 
tact devices,  thus  breaking  the  control  cii'cult.  The 
contact  device  is  a  switch  made  with  a  spring  strip  for 

one  of  its  termi- 
nals, and  this 
spring  normally 
rests  against  a 
small  brass  clip, 
both  of  the  parts 
being  mounted 
upon  a  fiber  base. 
The  spring  strip 
has  a  fiber  exten- 
sion on  which  the 
disconnect  ing 
switch  strikes, 
thus  opening  the 
circuit.  Three  of 
these  contact 
switches  are  pro- 
vided on  a  three- 
phase  line  and 
they  are  all  wired 
in  series  with  the 
control  switch  which  closes  the  oil  switch.  Thus  when 
even  one  of  the  disconnecting  switch  blades  is  thrown 
over  to  the  ground  bus  the  oil  switch  cannot  be  closed. 

Of  course,  this  contrivance  will  not  prevent  an  oil 
switch  at  the  other  end  of  the  transmission  line  from 
being  closed  on  the  line.     Moreover,  if  the  line  is  alive 
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DISCONNECTING  SWITCH  IS  THROWN 

ONTO  GROUND  BUS 


from  the  other  end  there  is  no  arrangement  to  prevent 
the  line  from  being  thrown  onto  the  ground  bus  through 
the  disconnecting  switches.  Therefore  the  usual  test 
should  be  made  to  determine  whether  the  line  is  dead 
before  it  is  thrown  over  to  the  ground  bus. 

Tuckahoe,  N.  Y.  John  E.  McCarthy. 


Unusual  Construction  Greatly  Reduces 
Pole-Line  Costs 

IN  THE  reconstruction  and  relocation  of  an  old  three- 
phase,  55,000-volt  wood-pole  transmission  line  condi- 
tions led  to  a  departure  from  usual  standards  of  con- 
struction on  the  Puget  Sound  Power  &  Light  Company's 
Seattle  division  lines  during  1920.     This  construction 


MODIFIED  WISHBONE  CONSTRUCTION  FOR  55,000-VOLT  UNE 
CARRIED  ON  SINGLE  POLES 

cost  about  $860  per  mile  of  line  excluding  conductors, 
saving  probably  19  per  cent  of  the  standard  pin-type 
construction.  The  standard  construction  for  lines  of 
this  character,  at  points  where  the  right-of-way  facili- 
ties prohibited  wide  base  towers,  has  been  50-ft.  single 
poles  with  300-ft.  spans  and  pin-type  insulators  screwed 
on  malleable-iron  pins  arranged  in  a  7-ft.  triangle.  The 
high  unit  cost  of  some  items  of  material  and  the  local 
operating  conditions  led  to  the  use  of  the  suspension- 
insulator  construction  illustrated  here.  This  special 
design  is  not  necessarily  adaptable  to  other  conditions 
and  does  not  possess  many  of  the  advantages  of  stand- 
ard pin-tj-pe-insulator  or  double-pole-tower  construction. 

Pin-type  insulators  of  the  best  design  for  this  service 
cost  in  the  vicinity  of  $7.25  each  at  the  time  of  con- 
struction, making  the  total  cost  of  fitting  a  three-phase 
pole  top  about  $32.  It  seemed  inadvisable  to  buy  any 
more  insulators  than  necessary  at  such  prices.  Suspen- 
sion-insulator equipment  cost  approximately  $45  placed 
per  pole,  but  permitted  considerably  longer  spans, 
thereby  reducing  the  cost  of  the  pole  line  and  effecting 
an  econonn-  in  the  net  total  cost  per  mile. 

In  the  Puget  Sound  country  tail  trees  are  prevalent, 
and  although  all  trees  were  cut  down  which,  in  falling, 
would  reach  the  wires  of  this  line,  high  winds  some- 
times break  off  small  branches  and  carry  them  into  the 
wires.     Moreover,  the  blasting  of   stumps   in   clearing 
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land  often  carries  fair-sized  roots  some  distance.  Snow 
i.s  not  unusual  during  winter  in  this  climate,  and  at 
times  it  sticks  to  large  wires  and  drops  off  in  sections. 
Operating  experience  has  shown  that  such  conditions 
frequently  result  in  making  contact  between  two  wires 
on  long  spans  where  the  construction  calls  for  suspension 
insulators  with  one  wire  placed  above  another.  This 
made  it  very  desirable  to  avoid  a  vertical  arrangement 
of  wires  with  suspension  insulators,  unless  the  spans 
were  kept  around  300  ft.,  in  which  ca.se  the  economy  of 
suspension-insulator  construction  would  not  have  been 
obtained. 

In  the  construction  used  cedar  poles,  55  ft.  in  length, 
were  employed  having  an  average  top  diameter  of  9  in. 
and  16  in.  diameter  at  the  ground  level.  Normal  span 
lengths  on  tangents  were  made  475  ft.  and  could  have- 
been  greater  except  for  the  soft  ground  at  this  locality. 
The  conductors  were  336,400-circ.mil  (No.  4/0  copper 
equivalent),  nineteen-strand,  all-aluminum  cables.  The 
insulator  strings  on  the  section  of  line  illustrated  were 
made  of  three  .leffery-DeWitt  disks,  No.  E-250,  which 
provided  some  extra  insulation  for  the  line  voltage  of 
55,000  volts  with  non-grounded  neutral.  On  other  lines 
Thomas,  No.  1,054,  link-type  Hewlett  insulators,  three- 
disks  to  a  string,  and  Ohio  Brass,  type  B  insulators,  four 
disks  to  a  string,  were  used. 

The  total  cost  of  this  construction  averaged  approxi- 
mately $3,210  per  mile,  of  which  $860  represented  the 
pole  line  erected  and  $2,350  was  for  the  conductors 
strung  in.  Under  similar  conditions  the  standard  300-ft. 
span  pole  line  with  pin-type  insulators  co.sts  about 
$1,065  per  mile  fitted  ready  for  conductors.  Linemen 
were  paid  $7  per  day  and  groundmen  $5.25  per  day  of 
eight  hours.  About  80  per  cent  of  the  line  was  along 
paved  road  in  a  valley  and  the  poles  were  rock-tamped. 
The  remainder  was  across  rough  country,  but  in  more 

solid  soil. 

Stress  computations  were  made  of  the  loading  of  the 


The  arrangement  of  the  cross-arms  is  a  modification 
of  the  familiar  wishbone  construction  and  avoids  a  verti- 
cal arrangement  of  the  wires.  The  cro.ss-arms  are  of  the 
same  proportionate  .strength  as  on  ordinary  construc- 
tion. The  two  small  crossarms  are  alike  and  inter- 
changeable and  bolt  holes  are  bored  at  the  mill,  so  that 
the  framing  is  simplified  and  cannot  be  placed  wrong. 
The  fitting  which  supports  the  top  wire  was  made  from 
obsolete  2  J -in.  malleable-iron  pipe  pins  and  is  merely 
a  spacer  for  the  eye-bolt.  It  holds  the  insulator  out 
from  the  cross-arm  far  enough  for  clearance.  Lee  pins 
could  have  been  used  for  this  purpose  in  place  of  the 
pipe  pins. 

The  sag  placed  in  the  conductors  was  computed  for 
the  safe  working  load  of  8  lb.  wind  and  i  in.  of  ice  at 
0  deg.  Fahr.  The  sag  was  about  12  ft.  in  the  average 
spans.  The  same  loading  with  wind  normal  to  the  line 
stresses  the  pole  cedar  to  an  extreme  fiber  stress  of 
2,500  lb.  per  square  inch.  Under  conditions  of  heavy 
loading  on  one  span  and  none  on  adjoining  span  the 
wire  in  the  loaded  span  will  reach  an  extreme  position 
about  25  ft.  from  the  ground.  With  the  triangular 
arrangement  the  probability  of  contact  between  phase 
wires  under  such  unequal  loading  is  much  reduced. 

M.  T.  Crawford. 
Superintendent  of  Distribution. 
Puget  Sound  Power  &  Light  Company, 

Seattle,  Wash. 


ECONOMICAL  CONSTRUCTION   FOR   55,000-VOLT  LINE  ON   NARROW 

RIGHT-OF-WAY 

Left Spans  on  tangent  .ire   175  ft.  long.     I.ong  turn.s  are  made 

as  shown  In  the  center.    Right — No  arms  are  u.sed  at  sharp  corners. 

conductors  and  supports,  and  the  construction  was  de- 
signed to  comply  with  the  Bureau  of  Standards'  require- 
ments. Dynamometer  tests  were  made  to  check  twist- 
ing strain  which  would  exist  under  all  probable  con- 
ditions. 


Waterwheel  Pit  Flooded  When  It  Became 
Sealed  with  Water 

A  RATHER  unusual  case  of  trouble  occurred  in  one 
of  the  smaller  hydro-electric  generating  stations  of 
the  Southern  California  Edison  Company  caused  by  the 
outlet  from  one  of  the  waterwheel  pits  becoming  sealed 
by  water.  As  soon  as  the  seal  became  effective  the  out- 
going water  carried  with  it  air  from  within  the  pit  and 
wheel  casing  and  caused  the  level  of  the  water  in  the  pit 
to  rise. 

When  the  water  rose  sufficiently  high  in  the  wheel  pit 
the  buckets  struck  it  and  the  output  of  the  generator 
was  greatly  reduced.  Upon  locating  the  cause  the 
remedy  was  simple.  A  small  hole  was  drilled  in  the 
casing,  thus  permitting  the  outside  air  to  enter  the 
casing  and  allow  the  water  to  recede  in  the  wheel  pit. 

J.  W.  Andree, 
Assistant  Superintendent  of  Generation. 
Southern  California  Edison  Company, 
Los  Angeles,  Cal. 


Convenient  Marking  for  Instrument  Leads 

THE  metal  tags  which  are  commonly  used  to  mark 
control  wires  where  they  enter  and  leave  conduits 
very  often  become  lost  or  interchanged,  particularly  if 
the  wires  are  cut  and  spliced.  In  order  to  prevent  this 
an  improved  system  of  marking  has  been  adopted  in  a 
substation  recently  constructed  in  San  Fi-ancisco,  Cal. 
Near  the  entrance  to  the  conduit  a  number  was  stamped 
over  each  of  the  wires  on  a  metal  plate  placed  on  top  of 
a  cleat  which  held  the  wires  to  the  board.  Similar 
numbers  were  placed  over  connecting  wires  at  each  end 
of  the  conduits,  thus  giving  a  positive  ur.d  reliable  mark- 
ing. This  information  was  contributed  by  J.  E.  Wood- 
bridge,  engineer  for  Ford,  Bacon  &  Davis. 

Field  Editor  Elecikical  World. 
San  Francisco,  Cal. 
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Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Air  Spaces  Under  Transformer  Reduce 
Operating  Temperature 

MARKED     de- 
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Cross  Section  Opening  thrvugtum 


crease  in  operat- 
ing temperature  of 
some  625-kva.,  three- 
phase,  6,600,  440-volt 
naturally  cooled  trans- 
formers installed  in 
a  substation  of  the 
Miami  (Ariz.)  Copper 
Company  was  effected 
b  y  constructing  the 
building  so  that  a 
strong  draft  around 
the  transformers  re- 
sulted. As  shown  in 
the  cut,  the  trans- 
formers rest  on  chan- 
nel irons  with  an  air 
duct  beneath.  Cool  air 
enters  the  building 
through  the  opening 
into  this  duct  and 
after  passing  up  along 
the  transformers 
leaves  through  louvers 
in  the  roof.  Blanket  walls  are  placed  between  the  several 
transformers  as  shown  to  maintain  the  chimney  effect. 
Miami  Copper  Company,  J.  J.  Luchessa, 

Miami,  Ariz.  Chief  Electrician. 
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SEMI-CHIMNEY  CONSTRUCTION  OF 
BUILDING    LOWERS    TRANS- 
FORMED TEMPERATURES 


Locating  a  Very  Small  Leak  in 
Storage-Battery  Jar 

A  CASE  in  which  a  leak  in  the  jar  of  a  storage  bat- 
tery was  very  difficult  to  find  recently  came  to  the 
writer's  attention.  This  leak,  small  as  it  was,  caused 
the  battery  to  give  out  when  the  vehicle  on  which  it 
was  installed  had  made  only  about  half  its  normal  num- 
ber of  miles.  When  it  was  found  that  this  vehicle  would 
not  run  it  was  thought  at  first  there  was  some  internal 
trouble  in  the  battery,  which  was  therefore  tested  for 
a  ground  by  touching  one  end  of  a  wire  to  the  frame 
and  the  other  end  to  one  battery  terminal.  On  with- 
drawing the  wire  a  spark  was  produced  which  showed 
that  one  cell  was  grounded  to  the  frame  of  the  vehicle. 
The  leaky  cell,  however,  could  not  be  found.  Therefore 
the  cells  were  removed  from  the  vehicle,  wiped  per- 
fectly dry,  set  down  on  a  piece  of  brown  paper  and  left 
over  night.  In  the  morning  it  was  discovered  that  the 
paper  underneath  one  of  the  cells  was  wet  with  acid. 
Still,  however,  the  leak  could  not  be  discovered  by  in- 
specting with  the  eye.  Therefore,  in  order  to  find  just 
where  the  leak  was,  the  cell  was  lowered  into  a  bucket 
containing  water  which  came  just  below  the  level  of  the 
top  of  the  jar.     A  lamp  was  then  connected  in  series 


with  two  test  wires  from  a  UO-volt  line.  This  was  done 
by  dipping  one  lead  from  the  line  into  the  water  in  the 
cell  and  the  other  lead  into  the  water  outside  the  cell. 
When  this  was  done  the  lamp  lighted.  When  the  cell 
was  raised  the  lamp  continued  to  light  until  the  bottom 
of  the  cell  was  removed  from  the  water.  The  cell  was 
consequently  wiped  dry,  and  only  the  bottom  of  the  jar 
was  put  in  the  water  while  the  same  test  was  made  with 
the  lamp.  The  lamp  burned  as  before,  showing  that  the 
leak  was  at  the  bottom  of  the  jar.  If  the  leak  had  been 
near  the  top  of  the  jar,  the  lamp  would  not  burn  until 
the  jar  was  lowered  down  so  that  the  water  covered  the 
leak.  By  looking  carefully  a  very  small  leak  was  found 
at  one  of  the  bottom  corners.  This  leak  was  probably 
due  to  imperfect  molding.  J.  H.  Henderson, 

Battery-Repair  Foreman. 
American  Railway  Express  Company, 
New  York,  N.  Y. 


Convenient  Adaptation  of  Motor  Drive 
to  Screw  Machine 

THE  adaptability  of  individual  motor  drive  for 
machine  tools  is  well  illustrated  by  the  conversion 
from  a  group-driven  installation  of  the  East  Springfield 
(Mass.)  factory  of  the  Westinghouse  Electric  &  Manu- 
facturing Company.  In  fitting  up  this  plant  after  its 
conversion  from  group  drive  for  producing  rifles  for 
war  service  individual  motor  drives  have  been  chosen 


INDIVIDUAL    MOTOR    MOUNTED   FOR   DRIVING   SCREW    MACHINE 

generally  and  a  great  variety  of  motor  mountings  were 
necessary.  The  accompanying  photograph  is  a  Garvin 
No.  2  hand-screw  machine  belt-driven  by  a  1-hp.,  440- 
volt  induction  motor  supported  by  a  3-in.  pipe.  The 
motor  is  mounted  directly  on  a  4-in.  x  8'-in.  x  10,'-in. 
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wooden  base  bolted  to  a  pipe  flange  at  the  top  of  the 
pipe  which  is  set  in  the  floor.  The  starting  switch  is 
attached  to  the  base  by  .}-in.  x  1-in.  iron  straps.  The 
arrangement  carries  both  motor  and  starting  switch 
above  the  machine  and  behind  it,  keeping  the  switch, 
however,  within  easy  reach  of  the  operator  at  his  post 
in  front  of  the  machine.  The  belt  is  of  sufficient  length 
for  smooth  running. 

Field  Editor  Electrical  World. 
Boston,  Mass. 

Small  Motors  Made  to  Run  at 
Synchronous  Speed 

A  SMALL  motor  that  will  run  at  synchronous  speed 
is  often  i-equired  for  various  apparatus  such  as 
slip-indicating  machines,  timing  devices,  etc.  Such  a 
motor  may  consist  of  a  rotor  having  two  or  four  bars 
of  iron  revolving  between  the  poles  of  a  laminated  horse- 
shoe magnet  excited  by  alternating  current  as  shown 
in  the  drawing  at  A.  A  motor  of  this  kind  is  very 
simple,  but  it  must  be  brought  nearly  to  synchronous 
speed  by  hand  or  other  means  before  connecting  to  the 
line,  and  this  is  an  objection  to  its  use. 

A  motor  which  is  self-starting  may  be  made  from  any 


Squirrel  -cage 
rotor 


TWO  TYPES  OF  SMALL  SYNCHRONOUS  MOTORS 

small  squirrel-cage  induction  motor  by  cutting  openings 
in  the  rotor  core  to  correspond  with  the  number  of 
stator  poles  as  shown  at  B.  '  There  are  generally  four 
poles  on  small  motors.  Such  a  motor  will  start  in  an 
instant  and  run  at  synchronous  speed  after  connection 
to  the  line.  However,  it  will  not  hold  in  step  if  heavily 
loaded.  If  the  openings  are  the  proper  distance  below 
the  squirrel-cage  winding,  the  efficiency  of  the  motor 
may  not  be  changed  at  all. 

There  are  certain  makes  of  small  squirrel-cage  induc- 
tion motors  on  the  market  that  were  found  by  experi- 
ment to  run  at  synchronous  speed.  Carrying  about  one- 
third  of  their  rated  load  before  starting  to  slip  at  all, 
but  on  heavier  load  they  drop  out  of  synchronism.  The 
rotors  of  these  motors  have  four  holes  through  the  core 
as  shown  at  B,  and  the  stator  is  wound  for  four  poles, 
single-phase,  with  a  teaser  winding  for  starting  which 
is  ideal  for  light  work.  Any  two-phase  or  three-phase 
motor  would  work  in  the  same  way  with  a  similar  rotor. 

The  magnetic  reluctance  varies  with  the  position  of 
the  rotor  in  the  magnetic  field  owing  to  the  openings  in 
the  rotor.  The  rotor  therefore  tends  to  i-emain  in  a 
position  giving  the  least  reluctance  or  with  the  spokes 
directly  under  the  poles  of  the  stator,  allowing  the 
magnetism  to  divide  around  the  openings. 

East  Orange,  N.  J.  Philip  G.  Bernholz. 


Brush  an<l  (loniniut-.itor  Troubles 
Prevented  by  Proper  Care 

NOT  on:y  should  great  care  be  given  to  brushes 
when  first  installed  but  they  should  also  receive 
careful  attention  throughout  their  life.  Brushes,  hold- 
ers and  commutator  should  be  cleaned  thcroughly  and 
regularly,  so  that  it  will  be  certain  that  each  brush 
shall  have  free  play  in  its  box  and  that  the  pressure 
arm  also  shall  have  free  movement.  Such  attention  to 
detail  may  mean  the  difference  between  good  and  poor 
brush  operation.  Usually  when  brushes  are  operating 
poorly  they  are  shouldered  with  the  entire  blame  irre- 
spective of  conditions.  There  are  conditions,  however, 
under  which  any  brush  will  operate  poorly.  One  very 
common  fault  is  copper  picking,  and  usualy  this  is 
caused  by  other  reasons  than  improper  brushes.  Often 
this  fault  is  exceedingly  difficult  to  coi-rect.  Occasion- 
ally brushes  pick  copper  immediately  after  being  first 
installed,  while  their  surfaces  are  still  freshly  sand- 
papered and  the  commutator  surface  is  raw.  Under 
these  circumstances  brushes  pick  up  copper  that  is  lib- 
erated by  mechanical  abrasion.  If  this  be  the  case, 
the  trouble  can  be  overcome  by  carefully  wiping  off  each 
brush  from  time  to  time  until  the  contact  surfaces  are 
polished.  However,  in  most  instances  copper-picking  is 
caused  by  circulating  currents  in  the  faces  of  the 
brushes.  Machines  with  interpoles  or  pole-face  wind- 
ings are  much  less  liable  to  copper  picking  than  the 
non-interpole  machines.  On  the  latter  type  of  machine 
a  better  brush  position  for  the  required  load  conditions 
may  effect  an  improvement  in  this  fault.  Often  poorly 
sanded  brushes,  with  resultant  small  areas  of  contact, 
cause  undue  circulating  currents  to  flow,  resulting 
in  extreme  local  heating,  which  in  turn  burns  off  par- 
ticles of  copper  from  the  commutator  bars,  and  these 
particles  are  caught  by  the  brush  surfaces.  Sometimes 
under  certain  conditions  brushes  of  only  one  polarity 
ai'e  affected — usually  the  positive  brushes  on  a  generator 
or  negative  brushes  on  a  motor;  that  is,  copper  is  car- 
ried along  with  current  flow  from  copper  to  carbon. 
After  all  other  efforts  fail  an  improvement  may  be  made 
by  changing  the  grade  of  the  brushes,  this  change  having 
the  effect  of  altering  the  amount  of  circulating  current 
or  acting  as  a  damper  to  the  passing  of  copper  particles 
from  commutator  to  brush. 

Ridging  or  grooving  of  commutators  is  another  fault 
that  is  distressing  to  the  operator  who  takes  pride  in 
keeping  his  machines  in  the  best  condition.  The  loca- 
tion of  the  brushes  on  the  commutator  plays  a  great 
part  in  correcting  this  fault.  The  method  of  stagger- 
ing brushes  around  the  commutator  which  gives  the 
best  results  is  to  have  the  staggering  done  in  pairs  of 
studs  rather  than  alternately.  The  latter  method  per- 
mits the  positive  brushes  to  track  on  one  part  of  the 
commutator  while  the  negative  track  on  another.  It 
is  found  that  usually  the  negative  brushes  on  a  motor 
wear  the  commutator  much  more  rapidly  than  the  posi- 
tive; hence  if  all  negative  brushes  ai-e  permitted  to 
track  each  other,  grooves  will  form,  leaving  ridges 
under  the  positive  brushes.  Excessive  grooving  may  be 
caused  by  a  too  abrasive  brush,  by  too  much  spring 
tension,  which  should  be  only  great  enough  to  keep  in- 
timate contact  between  brush  and  commutator,  or  by 
improper  brush  position  or  commutating-pole  adjust- 
ment permitting  undue  circulating  currents  to  be 
present  in  the  face  of  the  brush,  causing  excessive  local 
heating  which    burns   away   the   copper. 
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Frequently  operators  apply  lubricant  to  the  commu- 
tator in  an  endeavor  to  stop  the  grooving  action.  This 
practice  is  not  advisable  as  the  lubricant  is  liable  to  gum 
on  the  commutator,  causing  varying  contact  drop  and 
position  of  the  brush.  For  the  same  reasons  the  use 
of  impregnated  brushes  is  not  recommended. 

Chattering  of  brushes  is  another  distressing  fault, 
which  is  caused  by  using  an  improper  grade  of  brush, 
by  brushes  operating  at  the  vv^rong  angle,  by  the  com- 
mutator surface  being  uneven  or  out  of  "true,"  or 
by  high  mica.  Trailing  brushes  work  best  at  15  deg. 
or  less,  while  leading  brushes,  reaction  type,  should 
have  an  angle  between  30  deg.  and  40  deg.  (The  angles 
as  here  used  are  the  degrees  of  tilt  from  the  radial 
position.)  It  will  not  be  necessary  to  elaborate  on 
uneven  or  out-of-true  commutator  surfaces  as  all  are 
familiar  with  this  phase  of  trouble.  However,  high  mica 
may  be  the  cause  of  trouble  vvhen  least  expected.  Even 
after  a  commutator  is  newly  turned  down,  the  mica  may 
be  slightly  high  because  the  machinist  has  not  had  the 
proper  edge  on  the  turning  tool  and  consequently  the 


Electrically  Welded  Tanks  Show  Many 
Advantages  Over  Riveted  Ones 

ALTHOUGH  the  general  method  of  building  oil  tanks 
.  by  electric  welding  is  similar  to  that  of  other  tank 
work,  there  are  certain  advantages  over  the  riveted  con- 
struction which  are  of  particular  interest.  For  instance, 
the  reduction  of  leakage  losses  is  very  important.  One 
representative  oil  company  has  estimated  its  average 
yearly  leakage  loss  at  5  per  cent  of  the  contents  of  stor- 
age tanks  with  a  higher  percentage  for  the  lighter 
grades  and  a  lower  percentage  for  the  heavier  grades 
of  oil.  In  the  welded  tank  there  is  no  danger  of  wind 
pressure,  filling  and  emptying  of  tanks  or  temperature 
changes  causing  leaks  as  is  often  found  to  be  the  case 
in  riveted  construction. 

In  order  to  make  a  tank  riveting  job  accessible,  it  is 
necessary  to  rivet  the  bottom  and  first  course  on  horses 
and  then  lower  into  final  position  on  the  foundation. 
Very  frequently  the  strains  set  up  by  lowering  cause 
leaks  in  this  portion  of  the  tanks  which  are  not  discov- 
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ARC  WELDING   HAS  GIVEN  EXCELLENT  RESULTS    IN  BUILDING  OIL-STORAGE  TANKS 


Tanks    may    be    erected    with    vertical    seams    only 
courses    with    horizontal    seams.      In    some    cases    tli^ 


or    built    in 
plates    are 


welded    together    while    flat    on    the    ground    and    the    two    halves 
of  the  tank  bent  to  shape  as  shown  in  the  left-hand  view. 


copper  has  been  cut  away  more  than  the  mica.  A  good 
stoning  or  strenuous  attack  with  carborundum  cloth 
when  the  machine  is  cold  will  be  necessary  to  take 
down  the  mica.  Chattering  is  often  present  on  a  com- 
mutator having  a  surface  speed  too  high  for  the  par- 
ticular grade  of  brush  used,  hence  it  is  urged  that 
operators  keep  within  the  limits  of  speed  as  outlined  by 
the  brush  manufacturers.  A.  L.  Heath, 

Morganite   Brush   Company,  Engineer. 

New  York,  N.  Y. 


Incorrect  Spacing  Wears  Brushes 

BRUSH  spacing  on  a  motor  is  more  important  than  is 
often  realized.  If  one  brush  is  a  little  ahead  of  its 
correct  position  and  another  brush  on  some  stud  of  the 
same  polarity  is  a  little  behind  its  correct  position,  an 
unequal  voltage  is  set  up  which  may  result  in  high  cir- 
culating or  short-circuit  currents  between  these  studs. 
This  will  result  in  abnormal  brush  and  commutator  wear. 
A  discussion  at  a  meeting  of  the  Iron  and  Steel  Elec- 
trical Engineers  brought  up  this  point. 


ered.  The  welded  tank,  on  the  other  hand,  is  welded  in 
the  position  in  which  it  is  to  remain. 

The  life  of  a  welded  tank  must  be  estimated  as  being 
at  least  twice  that  of  a  riveted  tank,  for  the  reason  that 
the  skin  of  the  plate  is  not  broken  as  is  the  case  where 
riveting  is  done.  Less  painting  is  required  as  there  is 
no  leakage  to  cause  discoloration,  which  often  occurs 
with  riveted  joints.  In  refineries  using  tanks  painted 
white  the  reduction  in  painting  expense  is  considerable. 
As  the  roof  section  in  a  welded  tank  is  gas-tight  there  is 
a  reduction  in  evaporation  losses,  and  at  the  same  time 
insurance  premiums  are  lower  than  for  an  oil  tank 
which  is  not  gas-proof. 

From  a  construction  standpoint  the  work  of  erecting 
a  welded  tank  is  much  simpler  than  the  corresponding 
work  for  a  riveted  type.  In  fabricating  materials  for  the 
riveted  tank  it  is  usually  necessary  to  make  templates, 
mark,  punch  and  ream  the  plates,  and  it  is  also  impor- 
tant that  the  edges  of  the  plates  be  "faired"  and  that 
the  size  of  the  sheets  be  accurate.  In  welded  construc- 
tion it  is  possible  to  eliminate  the  rivet  holes,  butt 
straps,  bosom  pieces,  gusset  plates,  angles  and  fairing  of 
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plates  and  to  also  reduce  the  amount  of  lap  of  the  plates. 
With  a  few  exceptions  it  is  unnecessary  to  fabricate  the 
plates.  Inasmuch  as  the  welded  lap  joints  are  fully  as 
strong  as  or  stronger  than  the  plates  themselves,  it  is 
possible  to  lighten  the  plate.s  by  at  least  15  per  cent  and 
at  the  same  time  have  a  structure  which  is  from  10  to 
20  per  cent  stronger  than  the  present  standard  of  riv- 
eted tanks. 

A  500-barrel  tank  was  recently  built  the  welding  of 
which  deviates  somewhat  from  ordinary  procedure  and 
shows  what  may  be  accomplished  with  this  method.  The 
dimensions  of  the  tank  are  as  follows:  Diameter,  16  ft.; 
height,  16  ft.;  five  5-lb.  plates  of  blue  .sheet  steel  (No. 
10  gage),  size  4  ft.  x  11  ft.  for  the  shell. 

The  bottom  plates  were  laid  out  flat  on  the  foundation 
and  welded  from  one  side.  After  this  was  concluded  the 
bottom  was  turned  over  and  welded  from  the  other  side. 
The  shell  was  built  up  in  a  method  differing  somewhat 
from  ordinary  procedure.  Instead  of  being  built  in 
several  courses  it  was  built  in  one  single  course,  which 
meant  that  vertical  seams  were  used  in  welding  the  shell 
together.  The  plates  of  the  shell  were  first  laid  out 
on  the  ground  and  welded  together  so  as  to  make  two 
halves  of  the  tank.  One-half  of  the  shell  was  then  raised 
by  means  of  a  gin  pole  and  one  corner  of  it  tack-welded 
to  the  bottom.  The  ends  of  a  turnbuckle  were  fastened 
to  the  outside  end  of  this  half  of  the  shell  about  half 
way  up  by  means  of  clips  that  had  been  welded  to  the 
shell.  By  tightening  this  turnbuckle  the  shell  was 
forced  into  place  and  tack-welded  as  it  came  into  proper 
position  on  the  bottom.  The  other  half  of  the  shell  was 
raised  in  a  similar  manner  and  tack-welded  into  posi- 
tion. Naturally  this  left  the  upper  part  of  the  shell 
out  of  shape,  and  this  was  taken  care  of  by  looping  a 
cable  around  the  upper  part  and  by  tightening  the  shell 
to  force  it  together. 

A  6-in.  I-beam  was  used  to  force  the  edges  of  the  shell 
into  position  for  welding.  After  the  vertical  seams  had 
been  welded  outside,  the  I-beams  were  removed  and  the 
inside  vertical  seams  welded.  Bolt  holes  which  were 
necessary  in  this  method  were  then  welded  up. 

A  2-in.  X  2-in.  x  :i-in.  angle  iron  was  welded  around 
the  top  of  the  shell  heel  and  toe.  The  roof  was  welded  on 
this  in  three  courses.  The  ends  of  the  center  course 
were  split  in  the  middle  and  a  V-piece  was  cut  out  of 
each  end.  A  12-in.  block  was  put  under  the  middle  of 
the  center  course  to  give  the  roof  the  proper  pitch,  and 
in  this  position  the  slits  were  closed  and  welded  up.  This 
course  was  then  put  in  place  and  welded  to  the  top 
angle,  and  the  other  courses  were  lapped  to  the  center 
course  and  welded  to  it  at  the  top  angle.  There  was  no 
frame  used  under  the  roof. 

The  tank  on  completion  was  filled  with  kerosene  and 
found  to  be  absolutely  tight.  It  has  been  in  constant 
use  for  seven  months.  This  method  has  also  been  suc- 
cessfully used  in  a  number  of  other  cases. 

The  welding  was  done  with  electrodes  of  0.134-in. 
diameter  using  a  current  value  of  about  12.5  amp.  The 
average  speed  of  down-hand  welding  was  10  ft.  per  hour, 
while  the  average  speed  of  vertical  welding  was  5  ft. 
per  hour. 

In  welding  a  5,000-barrel  tank  the  procedure  was 
more  nearly  comparable  to  that  found  in  riveting  prac- 
tice. That  is,  each  course  was  bolted  together  before 
being  welded,  using  bolts  about  every  3  ft.  The  dimen- 
sions of  this  tank  were  as  follows :  Diameter,  43  ft. ; 
height,  20  ft.;  bottom  of  'n-in.  plate,  first  course  of  i-in. 
plate,  second  course  of  A-in.  plate,  third  course  of  .W-in. 


plate,  fourth  course  of  fi-in.  plate,  and  the  roof  of  u->- 
in.  plate.  The  size  of  the  shell  plate  was  5  ft.  x  14  ft. 
A  I'-in.  lap  was  used  throughout  welded  from  one  side 
in  the  top  and  bottom  and  from  both  sides  in  the  shell, 
the  heavier  weld  being  on  the  outside  and  in  down-hand 
position. 

A  2-in.  X  2-in.  x  I-in.  angle  iron  was  laid  on  the  bot- 
tom along  the  outside  edge,  leaving  a  'I'-in.  space  between 
the  angle  and  outside  edge  of  the  bottom.  This  bottom 
flange  of  the  angle  was  then  welded  to  the  bottom  of  the 
tank.  The  first  course  was  set  on  the  bottom  and  backed 
against  the  angle  and  welded  to  the  bottom  all  the  way 
around  the  sides  by  a  i-in.  weld.  The  angle  was  welded 
to  this  cour.se  from  the  inside  by  a  l-in.  weld.  A  2-in. 
lap  was  used  between  courses,  and  the  outside  welds 
were  made  for  strength  while  the  inside  welds  were 
made  to  seal  the  joints  between  the  two  plates.  The 
plates  were  scarfed  where  three  plates  came  together. 
The  joints  were  welded  in  the  ordinary  way.  The  top 
angle,  2  in.  x  2  in.  x  I  in.,  was  welded  heel  and  toe  all 
the  way  around.  The  roof  was  of  the  ordinary  type  of 
steel  roof  with  a  center  and  radio  plate.  The  angles 
and  I-beams  and  roof  construction  were  all  welded  in 
the  simplest  way  according  to  common  practice  devel- 
oped in  constructural  welding  work. 

In  this  case  plates  of  k,  in.  and  over  were  welded  with 
electrodes  of  0.164-in.  diameter,  using  a  current  value 
of  about  14.5  amp.  The  plates  under  /s-in.  were  welded 
with  electrodes  of  0.134-in.  diameter,  using  a  current 
value  of  about  125  amp.  The  average  speed  for  down- 
hand  welding  was  8  ft.  per  hour,  while  the  average  speed 
for  vertical  welding  was  4  ft.  per  hour. 

From  the  amount  of  work  done  to  date  it  has  been 
definitely  established  that  the  same  procedure  can  be 
followed  in  construction  of  tanks  of  any  size  that  may 
be  desired.  Various  kinds  of  acid  tanks,  agitators,  etc., 
are  being  successfully  welded  with  the  electric  method. 
Electric  Arc  Welding  WiLLiAM  ScHENSTROM, 

Company  of  America,  Consulting  Engineer. 

New  York,  N.  Y. 


Judging  Temperature  of  Motor  by 
Feeling  with  Hand 

VERY  often  the  user  of  an  electric  motor  will 
wrongly  conclude  that  it  is  operating  at  too  high 
a  temperature  after  testing  it  by  feeling  with  the  bare 
hand.  However,  it  is  known  to  those  who  are  familiar 
with  heat  tests  that  to  the  touch  of  an  inexperienced 
hand  a  rise  of  40  deg.  C.  over  the  temperature  of  the 
average  shop  is  exceedingly  disagreeable,  and  with  a 
50  deg.  C.  rise  the  sensation  is  unendurable  for  even  a 
few  seconds.  On  account  of  the  fact  that  the  operator 
cannot  comfortably  bear  these  temperatures,  he  believes 
that  the  motor  is  overheating.  Nor  is  the  average  oper- 
ator convinced  when  a  thermometer  applied  in  the  usual 
way  shows  that  the  operating  temperatui'e  is  well  under 
the  rating  of  the  machine. 

A  check  that  usually  finds  favor  under  such  circum- 
stances is  to  heat  a  small  quantity  of  water,  when  such 
may  be  readily  done,  to  the  temperature  recorded  on  the 
machine  and  let  the  doubter  test  with  his  fingers.  He 
will  usually  find  that  the  water  is  uncomfortably  warm 
although  the  temperature  is  still  lower  than  that  for 
which  the  motor  is  rated.  Since  there  is  nothing  myste- 
rious about  such  a  demonstration,  it  will  go  far  toward 
easing  the  mind  of  the  operator.      William  Thomson. 

New  York  City. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
■of  Electric  Light,  Power  and  Heat 


The  Interest  of  the  Public  in 
Utility  Development 

James  A.  Perry  Discusses  the  Handicap  Caused  by 

Lack  of  Information  and  Deplores  Unfounded 

Political  Agitation 

ONE  of  the  outstanding  addresses  delivered  at  the 
convention  of  the  National  Electric  Light  Asso- 
ciation in  Chicago  last  week  was  the  one  made  by 
James  A.  Perry,  president  National  Association  of 
Railway  and  Utility  Commissioners,  Atlanta,  Ga.,  on 
the  interest  the  public  should  take  in  the  development 
of  public  utilities.     He  said  in  part: 

"One  of  the  great  handicaps  in  the  operation  of  a 
successful  public  utility  is  lack  of  information  and 
duty  on  the  part  of  the  public  served  by  the  utilities. 
If  the  public  and  the  press  of  the  country  would  only 
approach  such  a  subject  with  the  facts  in  mind  that 
there  are  1,450,000  private  citizens  in  this  country  with 
their  savings  invested  in  the  securities  of  electric  light 
and  power  companies,  that  the  insurance  companies  of 
our  country  have  over  $300,000,000  in  the  same  securi- 
ties, this  representing  indirectly  the  savings  of  the 
poorer  class  of  people  of  the  country,  and  that  the 
27,000,000  depositors  in  the  29,000  banks  in  the  United 
States  have  a  direct  interest  in  such  utilities,  because 
of  the  fact  that  their  money  in  the  sum  of  $1,700,000,000 
is  invested  in  such  securities — an  amount  which  in 
thousands  of  cases  represents  the  inheritance  and  sav- 
ings of  widows  and  orphans — I  believe  they  would  be 
less  inclined  to  embark  on  a  course  that  at  times  means 
bankruptcy  to  the  business,  a  hardship  on  the  public 
it  serves  and  heavy  losses  to  the  investing  public. 

"The  public  is  not  entirely  at  fault  for  accepting  as 
true  reckless  and  untruthful  statements  of  irresponsible 
individuals  concerning  the  affairs  of  public  utilities. 
At  times  we  see  newspapers  playing  up  such  statements, 
regardless  of  the  facts  or  source  from  which  they  come. 
Such  a  campaign  of  misrepresentation  should  never  be 
allowed  to  go  unchallenged.  The  facts  should  be  given 
to  the  public,  and  in  most  instances  they  will  be 
readily  accepted. 

"In  return  for  good  service  and  reasonable  rates  for 
such  service  the  public  has  a  vital  interest  in  such  rates 
being  maintained  as  will  justify  the  investing  public 
in  furnishing  sufficient  money  to  guarantee  speedy  de- 
velopment. In  the  absence  of  such  development  the 
public  must  continue  to  pay  a  higher  rate  for  a  sub- 
stitute service  less  efficient  and  giving  less  satisfaction. 

"I  know  of  no  greater  curse  to  the  business  interest 
of  a  community  than  has  arisen  where  agitators  have 
been  allowed  without  answer  to  disseminate  alleged 
facts  in  derogation  of  practical,  legitimate  utility  de- 
velopment. I  would  say  to  the  public,  get  our  utility 
development  as  we  may,  the  fact  remains  that  we  are 
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going  to  pay  a  reasonable  return  on  the  fair  value  of 
the  propeiiy  used  in  giving  the  service — it  makes  no 
difference  whether  municipally  owned,  'home-ruled'  or 
privately  owned  and  regulated.  Dating  from  some  two 
years  ago,  there  is  no  question  in  my  mind  that  many 
regulatory  commissions  throughout  the  country  made 
the  common  mistake  of  holding  light  and  power,  gas 
and  street  railway  companies  to  rates  that  were  too 
low,  hoping  that  the  immediate  future  would  amply 
justify  the  rates  prescribed.  This  hoped-for  condition 
was  not  realized.  The  experience  was  just  the  opposite 
of  what  we  had  expected  to  see. 

"The  law  by  which  regulatory  commissions  are  gov- 
erned requires  them  to  prescribe  just  and  reasonable 
rates,  and  the  courts  throughout  the  country  have  de- 
clared that  a  just  and  reasonable  rate  is  one  that  with 
competent  management  will  afford  the  utility  a  reason- 
able return  upon  the  fair  value  of  its  property  used  in 
the  public  service.  Just  compensation  for  the  use  of 
private  property  by  the  public  is  a  constitutional  right 
which  cannot  be  denied. 

"It  seems  to  me  that  we  have  in  the  present-day 
hostile  attitude  of  the  public  toward  utilities  a  feeling 
somewhat  similar  to  that  which  we  recall  existed  toward 
railroads  •  for  years  before  government  control — so 
much  so  that  if  there  does  not  come  into  play  a  better 
feeling  between  the  public  and  the  utilities,  and  that 
right  away,  we  cannot  hope  for  any  less  expensive 
experience  in  this  instance  than  we  have  had  with 
railroads. 

Universal  Opposition  of  City  Officials 
TO  Rate  Increases 

"At  the  present  time,  in  many  instances,  a  utility 
files  an  application  with  the  regulatory  board  of  the 
state  in  which  it  operates.  This  done,  a  copy  of  such 
application  is  served  on  the  municipality  affected  by  the 
change  proposed.  It  makes  no  difference  what  the  re- 
lief asked  for  may  be,  the  mayor  and  council  meet  and 
promptly  vote  to  instruct  the  city  attorney  to  oppose 
the  granting  of  the  relief  sought.  No  investigation  is 
made  as  to  the  justice  of  the  relief  petitioned  for,  but 
the  city  attorney  is  directed  to  oppose  it,  not  to  inves- 
tigate and  ascertain  the  truth  as  information  for  the 
mayor  and  council  )>efore  action  is  taken  one  way  or  the 
other. 

"We  seldom  hear  of  a  municipality  under  such  cir- 
cumstances making  an  investigation  and  ascertaining 
whether  there  is  any  merit  in  the  claim  of  the  utility 
company.  Investigations  are  seldom  made,  little  infor- 
mation is  had,  and  seemingly  none  is  desired. 

"This,  of  course,  is  an  unfortunate  situation.  In 
the  end  it  will  be  overcome,  but  not  without  loss  to  the 
utility  and  the  public  while  such  a  condition  prevails. 
Competitive  business  had  its  day  and  failure.  Regu- 
lated monopolies  are  now  on  trial.     The  public  is  still 
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paying  100  per  cent  more  for  some  merchandise  than 
the  same  articles  sold  for  four  and  five  years  ago,  but 
the  thought  of  paying  a  50  per  cent  increase  in  utility 
rates  as  compared  with  prices  for  such  service  three  and 
four  years  ago  meets  with  scant  sympathy. 

"Capitalization  of  years  ago  as  an  argument  against 
increases  in  rates  at  the  present  time  is  taken  seriou.sly 
by  no  one  who  knows  anything  about  the  subject.  Yet, 
in  spite  of  the  deception  in  the  argument,  we  hear  it 
stated  that  present  increases  are  necessary  to  pay  divi- 
dends on  watered  stock.  Not  a  word  of  truth  in  the 
statement,  but  when  sponsored  by  one  who  has  no 
regard  for  the  correctness  of  his  statements  you  will 
find  that  here  and  there  it  is  accepted  as  true.  The 
regulatory  commissions  throughout  the  country,  sus- 
tained by  the  reviewing  courts,  are  in  accord  that  the 
fair  value  of  the  property  devoted  to  serving  the  public 
shall  be  considered  in  prescribing  rates  for  utility 
service.  Little  or  no  consideration  is  ever  given  to 
capitalization.  You  never  hear  of  a  company  basing 
an  application  for  rates  on  the  amount  of  capitalization. 
There  is  no  justification  in  the  position  that  old  capi- 
talization schemes  are  relevant  in  considering  what  is  a 
reasonable  rate  of  return  on  the  fair  value  of  the  prop- 
erty used  and  useful. 

"The  public  has  a  special  interest  in  the  expansion 
of  utilities  because  a  city  can  never  grow  faster  or 
extend  further  than  her  utilities  reach.  The  utilities 
of  a  community  are  the  greatest  developers  any  city 
ever  had.  No  city  can  build  beyond  the  lines  of  her 
street  railroads,  and  this  is  true  to  a  degi'ee  in  compari- 
son with  the  area  covered  by  gas  mains. 

"Few  sections  of  this  country  can  finance  utility 
development  of  any  kind  from  local  capital.  The  finan- 
cial necessities  of  the  development,  therefore,  carry  us 
to  foreign  fields  for  money.  Is  there  a  man  anywhere, 
regardless  of  his  business  interest,  with  surplus  money 
for  utility  investments,  who  is  going  to  send  his  money 
into  communities  where  there  exists  a  citizenry  hostile 
to  foreign  capital  for  such  investments?  Even  worse, 
will  such  a  man  send  his  money  into  a  state  for  such 
investments  where  the  state  regulatory  board  refuses 
rates  that  will  earn  even  less  than  the  lawfully  pre- 
scribed rate  of  interest  as  a  return  for  utility  service? 
Will  such  money  find  its  way  into  a  state  where  con- 
demnation of  such  property  is  the  talk  of  the  day? 

"The  public  has  an  interest  in  seeing  that  such  con- 
ditions do  not  exist;  it  has  an  interest  greater  than  the 
selfish  interest  of  'the  few  who  would  stop  the  utility 
development  of  every  community  while  their  political 
ambitions  are  satisfied  or  a  personal  grouch  is  assuaged. 
It  is  a  sad  picture  to  see  a  community  of  inflamed  citi- 
zens following  the  leadership  of  one  man,  or  even  sev- 
eral men,  in  an  effort  to  handicap  or  destroy  a  local 
utility,  all  because  of  a  personal  grudge  on  the  part  of 
the  few  self-styled  leaders.  This  kind  of  thing  has  got 
to  stop  in  this  countiy,  otherwise  the  public  will  pay 
the  high  price  of  stagnation  in  such  growth  with  a 
breaking  down  of  the  present  service  rendered. 

"I  cannot  believe  the  public  will  stand  for  a  reac- 
tionary program  that  will  certainly  carry  us  back  to 
crude  methods  with  less  service  and  at  higher  rates. 
We  may  halt,  temporarily,  here  and  there  over  the  coun- 
try, but  in  the  end  the  production  of  electric  power,  as 
well  as  other  utility  services,  is  going  to  be  carried  on 
in  a  wholesale  manner.  Any  other  method  is  squarely 
opposed  to  the  very  fiber  of  our  people  and  form  of 
government." 


Promoting  Good  Will  by  "Department 
of  Greater  Service" 

THE  "department  of  greater  service"  established  by 
a  Western  company  to  create  and  nourish  good 
public  relations,  as  recounted  in  the  Electrical  World 
for  May  28,  page  1230,  by  S.  M.  Kennedy,  vice-president 
of  the  Southern  California  Edison  Company,  makes 
use  of  a  folded  card  bearing  on  the  inside  the  inscrip- 


GREATER     SERVICE 
Believing  That  to  Serve 

is  both  an  obligation  and  an  opportunity,  the 

Power  Company  maintains  that  no  consumer  is 
properly  served  unless  there  exists  that  fine  and  inti- 
mate relationship  inspired  by  mutual  confidence. 

Our  unwritten  agreement  with  every  consumer 
provides  that  he  may  call  upon  us  at  any  time  for 
advice,  suggestion  or  counsel  in  matters  electrical. 
No  problem  is  too  large  for  our  organization  to 
handle  and  no  detail  too  small  to  receive  our  most 
careful  attention. 

We  will  welcome  every  opportunity  to  extend  our 
usefulness  and  to  have  you  fully  understand  what 
we  mean  by  Greater  Sbkvice. 


tion  here  reproduced,  and  the  name  of  the  company  and 
that  of  a  special  representative  on  the  outside.  When 
this  representative  calls  upon  any  consumer  to  ascer- 
tain whether  the  company's  service  is  satisfactory  in 
every  way  one  of  these  cards  is  left  behind  as  a  record 
of  the  company's  attitude. 


Small  Company's  Power  Rates 
Consistent  with  Use 

A  SMALL  central  station  in  Massachusetts  had  fifty 
power  customers  in  February,  1921,  and  an  analysis 
of  the  bills  rendered  showed  a  symmetrical  decrease  in 
the  price  of  energy  per  kilowatt-hour  as  the  use 
increased.  The  fifty  customers  consumed  91,220  kw.-hr, 
in  the  month  at  a  total  billed  cost  of  $4,006.85,  making 
4.4  cents  per  kilowatt-hour  the  over-all  price.  Twenty 
of  the  customers  were  billed  the  minimum  charges  only, 
on  account  of  using  but  3,164  kw.-hr.,  and  the  cost  of 
this  service  was  $542.25,  or  17.1  cents  per  kilowatt-hour. 
The  remaining  customers  used  88,056  kw.-hr.  at  a  total 
price  of  $3,464.60,  or  3.93  cents  per  kilowatt-hour.   It  was 
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evident,  as  shown  in  the  accompanying  curve,  that  power 
customers  who  used  even  a  moderate  amount  of  energy 
were  much  better  off  per  unit  than  those  who  used  but 
little,  and  the  figures  showed  that  the  burdens  of  "over- 
head" on  the  power  user  and  central  station  make  reg- 
ular production   extremely   desirable   economically. 
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Motors,  Generators  and  Transformers 

Heat  Losses  in  the  Conductors  of  Alternating-Cur- 
rent Machines. — Waldo  V.  Lyon. — The  solution  for 
the  distribution  of  alternating  current  within  conduc- 
tors in  high-capacity  alternating-current  generators  has 
been  worked  out  for  a  number  of  cases.  Heretofore 
investigators  have  used  trigonometric  and  hyperbolic 
functions  of  real  angles  in  these  problems.  In  the 
present  investigation  hyperbolic  functions  of  complex 
angles  are  used  and  the  results  are  accomplished,  it  is 
said,  with  much  less  eflfort. — Journal  A.  I.  E.  E.,  May, 
1921. 

Suppression  of  the  Third  Harmonic  in  Three-Phase 
Transformers. — H.  Pistoye. — Magnetic  flux  set  up  in 
the  steel  tanks  of  transformers  suppresses  to  a  certain 
extent  a  third  harmonic  frequency,  which  is  liable  to 
appear  in  three-phase  Y-Y  types.  But  this  suppression 
is  accompanied  by  increased  iron  losses  of  the  trans- 
former. The  author  recommends  and  has  actually  built 
transformers  with  several  tertiary  windings  embracing 
all  three  legs  of  a  three-phase  core-type  transformer. 
With  this  arrangement  the  dangerous  third  harmonic 
has  been  successfully  eliminated  in  Y-Y  connected  three- 
phase  transformers  with  no  additional  losses. — Revue 
Generaie  de  I'Electricite.  April  2.3,  1921. 

Generation,  Transmission  and  Distribution 

Electricity  Supply  and  Housing  Schemes. — A  series 
of  papers  in  which  this  and  allied  subjects  are  dis- 
cussed under  the  following  headings:  "Electricity 
Supply  and  Housing  Schemes"  (some  practical  prob- 
lems), by  W.  F.  T.  Pinkney;  "The  Supply  of  Electricity 
to  Housing  Colonies,"  by  E.  E.  Hoadley;  "The  Place 
of  Electricity  in  Town  Planning,"  by  C.  B.  Purdom; 
"Selling  Electrical  Energy  in  Bulk  to  the  Domestic  Con- 
•sumer,"  by  H.  Richardson,  and  "Some  Aspects  of 
Domestic  Lighting,"  by  J.  S.  Dow. — London  Electrician, 
April  8,  1921. 

Hojv  to  Protect  Pulverized-Coal  Plants  from  Dust 
Explosions  and  Fires. — A  vacuum  system  should  remove 
the  dust  from  the  air  in  the  building.  Excessive  heat 
should  be  avoided  in  drying,  as  it  might  cause  fires  in 
storage  bins.  Air  supplied  for  burning  coal  should  be 
kept  from  forcing  its  way  into  the  coal-supply  line  on 
account  of  the  danger  of  its  carrying  sparks  with  it. — 
Coal  Age,  April  28,   1921. 

Peat  Power  Plants  in  Germany. — An  account  of  the 
results  obtained  from  burning  peat  at  the  Wiesnioor 
plant,  which  was  the  first  power  plant  erected  in  Ger- 
many for  furnishing  electrical  energy  from  peat.  Other 
proposed  plants  which  have  been  suggested  following 
the  success  of  the  Wiesmoor  plant  are  described. — Lon- 
don Engineer,  April  22,  1921. 

Modern  Practice  unth  Steam  S^iperheaters  and  Their 
Fields  of  Use. — H.  B.  Oatley. — The  writer  discusses 
the  design,  including  a  detailed  study  of  types  of  super- 
heater installation,  application  and  use.    Tables  of  per- 
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formance  with  saturated  and  superheated  steam  are 
given. — Journal  of  Engineering  Institute  of  Canada, 
May,  1921. 

Submarine  Power  Cables. — -F.  A.  Westbrook. — Sub- 
marine power  cables  are  made  with  large  conductors 
and  heavy  insulation  for  voltages  up  to  30,000  and  are 
consequently  bulky,  stiff  and  ditRcult  to  handle.  They 
have  therefore  been  limited  to  lengths  of  a  few  miles, 
the  longest  cable  of  this  kind  now  in  service  in  the 
world  being  about  3.5  miles  (5.6  km.).  The  manufac- 
ture of  such  cables  and  methods  of  splicing  are  dealt 
with  more  particularly. — Bulletin  of  N.  E.  L.  A.,  April, 
1921. 

Utilization  of  Hydraulic  Energy  for  Electrification  of 
Steam  Boilers  for  Heating  Purposes. — P.  Bergeon. — 
About  20  per  cent  of  the  total  coal  consumption  of 
France  is  used  under  steam  boilers  for  industrial  heat- 
ing. The  efficiency  of  the  coal-heated  boiler,  even  in 
large  units  and  modern  plants,  is  only  about  60  per 
cent,  whereas  an  electrically  heated  boiler  operates  at 
about  95  per  cent  efficiency.  Over-all-loss  diagrams  are 
shown  which  demonstrate  that  (1)  the  efficiency  of  the 
transformation  of  coal  into  steam  is  about  60  per  cent. 
(2)  the  efficiency  of  the  transformation  of  coal  into 
mechanical  energy  is  about  11  per  cent,  (3)  the  effi- 
ciency of  the  transformation  of  hydraulic  energy  into 
steam  by  electrically  heated  boilers  is  about  66  per  cent, 
(4)  the  efficiency  of  the  transformation  of  hydraulic 
energy  into  mechanical  energy  is  about  62'  per  cent. 
Technically  the  electric  boiler  has  been  brought  to  a 
very  high  degree  of  perfection.  Any  alternating-current 
voltage  up  to  10,000  may  be  used  directly.  Tests  showed 
a  consumption  of  4'  kw.-hr.  to  be  equivalent  to  1  kg. 
of  7,500-B.t.u.  coal.  The  author  shows  that  if  only  one- 
half  of  the  existing  boilers  generating  steam  for  heat- 
ing purposes  in  three  French  provinces  were  electrified, 
taking  energy  from  an  ample  hydraulic  supply,  an  an- 
nual coal  saving  of  180,000  tons  would  be  realized. — 
Recue  Generaie  de  I'Electricite,  April  23,  1921. 

Traction 

Diesel-Electric  Motor  Cars. — LUCIEN  Pahin. — The 
article  is  an  interesting  and  detailed  description  of  the 
four  types  of  Diesel-electric  motor  cars  built  by  the 
AUmanna  Svenska  Elektriska  Aktiebolaget  and  oper- 
ated since  1913  on  different  Swedish  lines  with  marked 
.success.  The  four  standard  types  comprise  a  75-hp. 
car  and  a  120-hp.  car,  each  for  both  standard  and  nar- 
row gage  (1,435  mm.  and  891  mm.).  These  are  the 
main  data  for  the  standard-gage  75-hp.  car:  It  accom- 
modates fifty-one  seated  passengers,  one  baggage  com- 
partment, a  lavatory,  the  engineer  and  the  conductor, 
and  weighs  complete,  ready  for  service,  29,300  kg.  The 
Diesel  six-cylinder  engine  is  rated  at  75  hp.,  550  r.p.m., 
and  is  capable  of  a  20  per  cent  overload,  consuming  200 
grams  of  heaw  oil  per  horsepower.  The  engine  is 
started  from  a  storage  battery,  which  also  illuminates 
the  car.     The  air  compressor,  water  pump  and  lubri- 
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eating-oil  pump  are  driven  from  the  main  shaft.  The 
cooling  water  of  the  cylinders  is  circulated  through  a 
system  of  cooling  coils  on  top  of  the  cap,  in  winter 
through  radiators  under  the  seats.  The  generator  is 
direct-current,  eight-pole  (and  commutating  poles) 
dynamo,  flexibly  coupled  to  the  engine.  Its  shaft  runs 
in  ball  bearings.  The  speed  of  the  two  driving  motors 
is  changed  very  economically  by  a  wide  voltage  regula- 
tion of  the  generator.  During  the  normal  run  the 
generator  operates  as  a  plain  shunt  machine;  at  the 
starting  it  runs  as  a  series  motor.  A  complete  train, 
weighing  40  tons,  attains  on  the  level  a  speed  of  53  km. 
per  hour ;  the  motor  car  alone  has  run  as  fast  as  80  km. 
per  hour.  At  every  station  the  Diesel  motor  is  stopped. 
The  first  controller  position  corresponds  to  the  start, 
bringing  the  generating  set  to  full  speed  in  a  few 
seconds.  The  Diesel  motor  runs  on  an  average  only 
about  60  per  cent  of  the  running  time  of  the  car,  which 
permits  considerable  saving  in  oil,  lubricant  and  wear. 
The  author  gives  several  tabulations  of  cost  compari- 
sons between  this  car  and  gasoline-electric,  benzol-elec- 
tric and  steam-locomotive  types,  and  comes  to  the  con- 
clusion that  the  over-all  cost  per  train-kilometer  of  the 
Diesel-electric  train  is  about  three-fifths  that  of  the 
steam  locomotive. — L'lndustrie  Electrique,  April  25, 
1921. 

Installations,  Systems  and  Appliances 

X-Ray  Apparatus  for  Workshop  Use. — The  appa- 
ratus described  was  designed  in  the  form  of  a  portable 
self-contained  unit  capable  of  continuous  operation 
under  rough  workshop  conditions  and  by  unskilled 
labor. — London  Engineering,  April  29,  1921. 

Study  of  Underground  Electrical  Prospecting — I. — 
A  description  of  how  prospecting  is  carried  out  by 
making  a  potential  chart,  with  suggestions  regarding 
the  use  of  non-polarizing  electrodes  and  the  recommen- 
dation of  direct  current  for  this  work. — Engineering 
and  Mining  Journal,  May  7,  1921. 

Variable-Speed  Motors  in  Heavy  Industries.  —  S. 
Parker  Smi.h. — This  discussion  deals  briefly  with 
the  application  of  variable-speed  motors,  both  direct- 
current  and  alternating-current,  to  heavy  industries 
from  the  point  of  view  of  the  electrical  designer. — 
London  Electrician,  April  29,  1921. 

X-Rays  and  Their  Industrial  Applications. — Abstract 
of  a  lecture  by  G.  W.  C.  Kaye.  Characteristics  of 
X-ray  heat  are  discussed.  Excellent  work  done  in  the 
investigation  of  crystalline  material  and  the  examina- 
tion of  products  of  the  industrial  plants  is  described. — 
London  Electrician,  April  29,  1921. 

Electrodynamic  Forces  in  Electric  Furnaces. — Carl 
Hering. — A  number  of  recently  discovered  mechanical 
forces  are  described  which  are  of  electrical  origin  and 
which  may  be  made  use  of,  or  may  be  detrimental,  in 
some  types  of  electric  furnaces,  chiefly  those  in  which 
the  heat-developing  resistor  is  a  liquid,  which  responds 
to  these  forces  more  readily  than  a  solid.  Such  forces 
may  be  usefully  applied  to  cause  the  liquid  metal  to 
flow  very  rapidly  through  the  heat-developing  resistor, 
thereby  enabling  the  furnace  to  be  forced  and  to  cause 
a  strong  upward  circulation  in  an  adjoining  bath  by 
which  the  metal  is  refined  of  suspended  impurities  and 
made  homogeneous.  After  referring  briefly  to  the 
formerly  described  "pinch  effect,"  a  description  is  given 
of  the  "stretch  effect"  and  of  the  "corner  effect,"  known 
also  as  the  "motor  effect." — From  paper  presented  be- 
fore American  Electrochemical  Society,  April  21,  1921. 


Electrophysics  and  Magnetism 

X-Ray  Crystal  Atudysis  of  Thirteen  Common  Metals. 
— Albert  W.  Hull. — The  author's  method  of  powder 
analysis  was  used.  The  metals  investigated  are  chro- 
mium, molybdenum,  tantalum,  cobalt  alpha  and  beta, 
nickel,  rhodium,  palladium,  iridium,  platinum,  zinc,  cad- 
mium and  ruthenium. — Physical  Review,  May,  1921. 

Electrochemistry  and  Batteries 

Electric  Trucks  and  Industrial  Locomotives. — In  this 
concluding  number  of  the  series  equipment  and  methods 
for  charging  storage  batteries  are  discussed. — London 
Engineer,  April  29,  1921. 

Experiments  on  the  Corrosion  of  Iron  and  Steel. — 
T.  S.  Fuller. — A  record  of  observations  on  the  be- 
havior of  drops  of  water  standing  on  pure  iron  and 
ether  materials,  also  standing  partly  on  iion  and  partly 
on  zinc  or  brass.  Results  of  oxidation  are  usually  per- 
ceptible in  one  minute  and  quite  marked  in  fifteen  min- 
utes. If  the  drop  evaporates  completely,  well-marked 
zones  remain  on  the  metal.  Progressive  placing  of 
fre-sVi  drops  on  the  same  spot  and  allowing  them  to 
evaporate  showed  that  the  first  drop  was  much  more 
active  than  subsequent  drops,  indicating  that  a  partial 
immunity  is  progressively  built  up.  Copper  steels  were 
compared  with  cold-rolled  wrought  iron,  showing  cop- 
per to  slow  up  the  rate  of  rusting. — From  paper  pre- 
sented before  American  Electrochemical  Society,  April 
21,  1921. 

Units,  Measurements  and  Instruments 

An  Electric  Battery  Vehicle  Meter. — GEORGE  J.  DUCK- 
ETT. — The  writer  states  his  belief  that  there  is  one  type 
of  meter  that  stands  up  to  the  requirements  of  the 
electric  road  vehicle.  This  is  the  mercury  motor  meter 
designed  to  withstand  the  maximum  rate  of  charge,  in 
which  the  main  current  is  carried  by  a  shunt  and  only 
a  small  percentage  is  allowed  to  pass  through  the  mer- 
cury bath. — London  Electrician,  April  29,  1921. 

Electric  Strength  of  Air  Under  Continuous  Poten- 
tials and  as  Influenced  by  Temperature. — J.  B.  WHITE- 
HEAD and  F.  W.  Lee. — The  paper  describes  a  series  of 
experiments  on  the  influence  of  temperature  on  corona- 
forming  continuous  potentials.  The  obsei'vations  were 
made  on  three  sizes  of  wire  of  diameters  of  0.0251  cm. 
and  0.0933  cm.,  and  in  each  case  at  several  values  of 
temperature  within  the  range  of  5  deg.  C.  and  70  deg. 
C.  The  observations  show  that  under  constant  condi- 
tions as  to  pressure  and  temperature  a  higher  value 
of  negative  potential  than  positive  potential  is  required 
to  form  corona.  The  experiments  substantiate  the 
empirical  laws  developed  by  Whitehead  and  Peek,  al- 
though the  constants  of  the  equations  involved  are 
higher  than  any  heretofore  observed.  There  are  some 
indications  that  at  temperatures  in  the  neighborhood 
of  70  deg.  C.  a  departure  from  the  empirical  laws  men- 
tioned may  set  in. — Journal  of  A.  I.  E.  E.,  May,  1921. 

Telegraphy,  Telephony  and  Signals 

Static  Frequency  Doubles.— S.  F.  Peters. — The  de- 
velopment of  the  static  frequency  doubler  has  been 
brought  about  by  the  difficulties  in  constructing  alter- 
nators for  very  high  frequency,  the  scheme  being  to 
generate  at  a  lower  frequency  and  raise  this  frequency 
by  means  of  such  a  combination  as  two  transformers 
with  three  windings  each,  as  described  by  the  writer. — 
Electric  Journal,  April,  1921. 

Organization      of     Machine      Telegraphs. — Arthur 
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James  Polley. — The  writer  calls  attention  to  the  need 
of  machine  telegraphy  for  modern  high-speed  work 
and  describes  some  of  the  apparatus  of  modern  design. 
Beama  (British  Electrical  and  Allied  Manufacturers' 
Association),  April,  1921. 

Frequencies  and  Damping  Factors  of  Coupled  Cir- 
cuits.— Louis  Cohen. — The  general  theory  of  coupled 
radio-frequency  circuits  is  developed  for  systems  having 
two  degrees  of  freedom  and  for  the  resonance  and  non- 
resonance  conditions.  The  theory  is  mathematically 
applied  to  determine  the  frequencies  and  damping  fac- 
tors for  inductively  coupled,  directly  coupled  and  elec- 
trostatically coupled  circuits. — Proceedings  Institute  of 
Radio  Engineers,  April,  1921. 

Specifications  and  Characteristics  of  Moorhead 
Vacuum  Valves. — 0.  B.  Moorhead  and  E.  C.  Lange. — 
A  number  of  types  of  Moorhead  tubes  are  described, 
together  with  the  mode  of  testing  them  and  the  speci- 
fications to  be  met.  The  tubes  obtained  are  classified 
as  detectors  or  amplifiers,  which  types  the  authors  re- 
gard as  separate  and  generally  non-inclusive.  The  ef- 
fects of  small  variations  in  a  number  of  the  tube  dimen- 
sions are  exhaustively  studied,  and  conclusions  are 
drawn  as  to  the  effect  of  varying  the  various  tube 
dimensions. — Proceedings  of  Institute  of  Radio  Engi- 
neers, April,  1921. 

Continuous  -  Wave  Radio  Communication.  —  D.  G. 
Little. — The  writer  deals  with  the  three  principal 
methods  of  continuous-wave  generation,  namely,  arc 
generators,  high-frequency  alternators  anu  vacuum 
tubes. — Electric  Journal,  April,  1921. 

Generators  for  Wireless  Telegraphy. — Karl  Schmidt. 
— Designers  of  medium-frequency  and  high-frequency 
generators  will  find  in  this  article  details,  drawings  and 
photos  never  before  published.  The  bulk  of  the  article 
deals  with  different  types  of  generators  used  for  the 
operation  of  quenched-spark  sending  stations,  that  is, 
machines  producing  up  to  600  cycles  per  second.  Sev- 
eral solid-steel-rotor,  unipolar  machines  are  described, 
and  their  characteristic  curves  are  given.  There  is  a 
large  demand  for  medium-frequency  machines  of  from 
0.05  kw\  up  to  300  kw.  output,  which  has  resulted  in 
highly  developed  standard  types.  During  the  war  a 
large  number  of  these  machines,  rated  at  about  350 
watts,  600  cycles,  and  simultaneously  at  200  watts, 
500  volts  direct  current,  operating  at  4,500  r.p.m.  and 
weighing  only  about  17  lb.  (7.7  kg.),  have  been  used 
on  airplanes.  A  wound-rotor  type  for  1.5  kw.  weigh- 
ing only  48  lb.  (22  kg.)  is  shown.  Great  prominence 
is  given  a  new  type  of  generator  developed  by  the  author 
during  the  war  which  found  widest  use  in  the  German 
army  and  navy.  It  is  a  type  with  all  windings  sta- 
tionary and  a  laminated,  toothed  rotor.  The  author 
claims  for  his  machine  the  smallest  weight  and  highest 
efficiency  ever  reached  for  such  generators;  for  example, 
11  lb.  (5  kg.)  for  a  500-watt  alternating-current  plus 
250-watt  direct-current  type,  or  82  per  cent  efficiency 
for  a  2-kw.  type.  A  very  compact,  portable,  gasoline- 
driven  1.5-kw.  alternating-current  plus  1.0-kw.  direct- 
current  type  is  described.  Dealing  with  high-frequency 
machines,  the  author  does  not  consider  it  as  reliable 
to  go  beyond  3,000  r.p.m.  or  450  ft.  (137  m.)  peripheral 
speed  per  second.  The  multiplying  of  frequency  in 
stationary  transformers  according  to  Jolly-Arco  and 
Goldschmidt  is  touched  upon,  assuming  eightfold  and 
threefold  respectively  as  safe  limits.  Characteristic 
curves   are   given   of   a   7,000-cycle   machine    in    actual 


operation. — Elektrotechnische    Zeitschrift,    March    17 
and  24,  1921. 

Importance  of  the  Great  Radio  Center  of  Paris. — The 
present  capacity  of  wire  telegraph  lines  is  not  adequate 
to  the  needs  of  France.  This  applies  both  to  inland 
use  and  to  foreign  communication.  Radio  sei-vice  from 
the  four  existing  large  stations,  however,  amply  ful- 
fills all  needs.  The  French  radio  service  embraces  four 
distinct  divisions — service  outside  Europe,  European 
service,  colonial  service  and  information  service.  To 
transmit  from  Paris  to  New  York  500  kw.  is  used  and 
from  Paris  to  South  America  1,000  kw.  A  short  de- 
scription is  given  of  the  high  power  stations  in  Paris 
(Eiflfel  Tower),  Lyons,  Nantes  and  Bordeaux.  All  four 
operate  regularly  with  the  Poulsen  arc  system.  It  is 
realized,  however,  that  the  arc  system  has  many  dis- 
advantages as  compared  with  a  system  with  high-fre- 
quency generators.  In  two  of  the  above-named  stations, 
therefore,  generators  have  been  installed  at  first  for 
experimental  use.  The  state  has  erected  high-fre- 
quency generators  of  50  kw.  to  500  kw.  output,  using 
an  entirely  French  type,  with  simple,  non-rotating 
winding,  no  condenser  circuit  and  not  requiring  a 
specialist  for  repairs,  and  is  equipped  to  build  these 
machines,  whose  efficiency,  it  is  claimed,  is  the  highest 
ever  attained  in  similar  generators.  Twenty  of  these 
machines  have  been  delivered  so  far  and  fifty  are  under 
construction.  Two  methods  of  recording  the  received 
messages  have  been  perfected — the  phonographic  sys- 
tem, capable  of  100  words  per  minute,  and  the  photo- 
graphic system,  reaching  up  to  500  words  per  minute. 
— Radio  Electricite,  Vol.  I,  page  378. 

Miscellaneous 

Engineering  Costs.— Frank  Walker. — An  analysis 
of  engineering  costs  from  the  period  of  1914  to  date. 
Under  engineering  costs  are  listed  labor  costs,  material 
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costs,  overhead  charges  and  average  product  costs. — 
Beama  (British  Allied  Electrical  Manufacturers'  Asso- 
ciation), April,  1921. 

Scholarship  aiid  Eminence  in  Engineering. — Ray- 
mond Walters— Of  580  eminent  engineers  who  were 
college  graduates  the  collegiate  records  of  392  were 
examined.  Of  these  182,  or  46.4  per  cent,  stood  in  the 
highest  fifth  of  their  classes  scholastically;  109,  or  27.8 
per  cent,  stood  in  the  second  highest  fifth  of  their 
classes  scholastically;  72,  or  18.3  per  cent,  stood  in  the 
middle  fifth  of  their  classes  scholastically;  14,  or  3.6 
per  cent,  stood  in  the  next  to  lowest  fifth  of  their 
classes  scholastically;  15,  or  3.8  per  cent,  stood  in  the 
lowest  fifth  of  their  classes  scholastically.  This  analysis 
is  offered  to  show  that  scholarship  is  of  equal  impor- 
tance with  character,  judgment  and  other  requirements 
as  brought  out  by  the  Mann  report. — Bulletin  of  Society 
for  Promotion  of  Engineering  Education,  April,  1921. 
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Niagara  Falls  Development  to  Use  Water 
Under  Higher  Head 

WITHOUT  obtaining  any  additional  water  the 
Niagara  Falls  (N.  Y.)  Power  Company  is  going 
ahead  on  its  fifteen  million  dollar  project  by  using  some 
of  the  water  under  an  increased  head.  The  "Niagara" 
plant,  which  secures  only  a  little  more  than  half  the 
power  per  second-foot  of  water  as  the  new  plant  com- 
pleted last  year,  is  to  be  abandoned.  The  new  plant  will 
be  extended  further  in  about  the  same  way  as  pre- 
viously and  the  additional  power  developed  there. 

The  full  .S14-ft.  head  is  not  being  used  in  the  present 
development.  This  would  involve  the  abandonment  of 
present  efficient  plants.  Instead  the  head  will  be  used 
in  two  stages,  the  first  by  220  ft.  and  the  second  94  ft. 

A  32-ft.  U-shaped  tunnel,  on  which  woi-k  is  now 
progressing,  will  bring  the  water  at  a  depth  of  approxi- 
mately 100  ft.  below  grouvid  from  Port  Day  to  the  pen- 
stocks through  a  forebay  similar  to  that  provided  for 
the  plant  finished  last  year.  This,  it  has  been  reported, 
will  raise  the  system  capacity  187,500  hp.  It  is  ex- 
pected that  the  first  unit  of  this  new  development  will 
be  ready  for  operation  before  May  1,  1923. 

Part  of  this  power,  it  has  been  learned,  will  be 
delivered  over  a  new  66,000-volt  line  now  under  con- 
struction to  the  Buffalo  General  Electric  Company.  This 
new  line,  which  will  have  a  capacity  of  approximately 
100,000  hp.,  will  consist  of  two  500,000-circ.mil  copper 
circuits. 


A.  I.  E.  E.  Completes  Convention  Plans 

FINAL  plans  for  the  joint  thirty-seventh  annual  and 
tenth  Pacific  Coast  convention  of  the  American  In- 
stitute of  Electrical  Engineers,  to  be  held  at  the  Hotel 
Utah,  Salt  Lake  City,  June  21  to  June  24,  have  been 
made.  An  addition  to  the  tentative  program  of  the 
technical  sessions,  as  published  on  page  1009  of  the 
Electrical  World  for  April  30,  comes  in  the  form  of 
an  address  entitled  "Little  Things  from  Little  Places," 
by  Guide  Semenza,  local  honorary  secretary  of  the 
A.  I.  E.  E.  for  Italy,  who  is  a  consulting  engineer  at 
Milan.  This  address  will  be  made  at  the  Friday  morn- 
ing session. 

Gov.  Charles  R.  Mabey  will  welcome  the  convention  ox) 
Tuesday,  June  21.  In  the  afternoon  of  that  day  there 
will  be  a  trip  on  foot  to  the  historical  buildings  of  the 
Latter  Day  Saints,  followed  by  a  lecture  and  organ 
recital  in  the  Tabernacle,  with  an  evening  trip  by  auto- 
mobile to  the  Wasatch  Boulevard  and  Capitol  Hill.  On 
Wednesday  afternoon  an  excursion  by  train  affording 
views  of  Great  Salt  Lake  and  an  opportunity  to  inspect 
a  typical  mining  canyon  will  be  held,  and  a  musical 
entertainment  will  follow  in  the  evening. 

On  Thursday  there  will  be  special  entertainment  for 
the  ladies,  an  afternoon  trip  to  the  Utah  Power  &  Light 
Company's  great  outdoor  substation,   the   terminus   of 


three  130,000-volt  transmission  lines,  and  an  evening 
illustrated  lecture  on  the  Utah  canyons.  On  Friday  golf 
and  tennis  finals  and  a  baseball  game  between  East  and 
West  will  be  played.  A  visit  to  Saltair  Beach  for 
bathing  and  a  "big  Western  dinner"  in  the  Ship  Cafe, 
followed  by  dancing,  are  also  scheduled  for  this  day. 

Arrangements  for  many  "after  convention"  trips  to 
points  of  engineering  interest  and  also  to  various  re- 
sorts, canyons  and  mountain  parks,  including  Yellow- 
stone and  the  Grand  Canyon,  have  been  completed. 
These  trips  will  take  from  one  to  ten  days  each. 


Damage  to  Electric  Properties  in  Flooded 
District  of  Colorado  Slight 

REPORTS  received  by  the  Electrical  World  for  elec- 
.  trie  light  and  power  properties  operating  in  the 
Colorado  flood  area  clearly  indicate  that  the  early  news- 
paper reports  were  greatly  exaggerated.  The  greatest 
damage  was  suffered  by  the  Byllesby  property  at  Pueblo, 
the  Arkansas  Valley  Railway,  Light  &  Power  Company, 
and  this  it  is  estimated  will  not  exceed  $100,000.  Dam- 
age to  the  Colorado  Power  Company  was  of  a  minor 
nature.  The  only  source  of  anxiety  to  the  management 
of  this  property  was  the  possibility  of  curtailment  of 
the  coal  supply  at  Sterling.  The  Electric  Bond  &  Share 
Company's  properties  were  to  the  west  of  the  flood  and 
consequently  were  not  affected  at  all.  Henry  L.  Doherty 
&  Company  properties  serving  Denver  and  Boulder  and 
near-by  towns  report  no  serious  effects  from  the  swollen 
rivers.  The  service  of  the  United  Gas  &  Electric  prop- 
erty at  Colorado  City  was  interrupted  occasionally  by 
lightning  and  was  out  of  service  in  all  for  about  half 
an  hour. 

Reports  from  the  Pueblo  property  state  that  there 
were  no  breaks  in  dams  or  reservoirs.  No  damage  was 
done  to  the  Canon  City  plant  or  to  the  transmission 
lines.  Except  a  little  caused  by  mud  no  damage  was 
sustained  by  the  Pueblo  power  plant.  The  company 
lost  no  street  cars  and  its  traction  system  is  said  to  be 
in  excellent  condition.  No  loss  from  fire  was  sustained 
by  the  company  and  its  office  building  and  all  records 
are  intact.  The  lighting  system  is  in  operation,  and 
the  company  said  on  Wednesday  that  it  should  be  back 
completely  on  the  old  basis  in  ten  days.  The  Pueblo 
power  plant  is  closed  down  and  will  remain  so  until 
about  the  end  of  next  week.  In  the  meantime  emer- 
gency service  is  being  obtained  from  near-by  industrial 
plants.  The  only  damage  done  to  the  Skaguay  hydro- 
electric plant  was  the  tearing  away  of  about  150  ft.  of 
wood-stave  pipe  which  at  the  time  this  was  written  was 
being  replaced. 

Most  of  the  $100,000  needed  for  replacing  service 
will  be  spent  in  removing  mud  and  debris  and  in  clean- 
ing up. 

A  detailed  report  from  the  Colorado  Springs  com- 
pany was  to  the  effect  that  while  some  of  the  embank- 
ments for  the  conduits  of  the  hydro-electric  plants  were 


13S4 


JUN.E-11,   1921 


ELECTRICAL     WORLD 


1385 


washed  away  no  damage  of  a  serious  nature  was  done. 
There  were  some  minor  interruptions,  amounting  to  half 
an  hour  in  all  and  resulting  from  heavy  short-circuits 
caused  by  lightning.  The  greatest  inconvenience  was 
caused  by  telephone  lines  going  down  owing  to  rock 
slides,  making  it  imposrible  to  get  any  information  back 
and  forth  for  load  dispatching. 

There  were  some  temporary  interruptions  on  the 
Doherty  lines.  The  line  to  Denver  from  the  Colorado 
Power  Company  was  down  in  a  few  places  for  a  few 
hours.  The  main  transmission  line  of  the  Western 
Light  &  Power  Company,  Northern  Colorado  Division, 
was  down  about  twenty-four  hours.  Repairs  were 
effected  at  all  places  and  service  has  been  going  on  ever 
since. 

Light  and  Power  Financing  of  the  Week 

THREE  light  and  power  company  issues  were  an- 
nounced the  past  week — $3,000,000  of  three-year 
8  per  cent  sinking  fund  mortgage  bonds  of  the  Columbus 
(Ohio)  Railway,  Power  &  Light  Company  at  98,  yield- 
ing more  than  8.75  per  cent;  $750,000  of  twenty-year 
8  per  cent  bond-secured  gold  notes,  series  B,  of  the 
Southwestern  Power  &  Light  Company  on  an  8.10  per 
cent  basis  and  $1,200,000  of  first-lien  and  refunding 
7  per  cent  bonds  of  the  Northern  New  York  Utilities, 
Inc.,  due  1946,  at  par.  The  latter  issue  is  not  subject 
to  redemption  prior  to  maturity. 

In  addition,  the  Department  of  Public  Utilities  of 
Massachusetts  has  approved  the  issue  of  $1,200,000  of 
5  per  cent  first-mortgage  bonds  of  the  New  England 
Power  Company  at  771  and  12,000  shares  of  stock  at 
not  less  than  $120  a  share.  The  Illinois  Public  Utili- 
ties Commission  has  authorized  the  Central  Illinois 
Public  Service  Commission  to  issue  $151,000  of  first 
refunding  5  per  cent  bonds  maturing  Aug.  1,  1952,  and 
$50,000  of  general-mortgage  6  per  cent  bonds  of  the 
same  maturity.  The  Massachusetts  Department  of  Pub- 
lic Utilities  has  approved  the  petition  of  the  Plymouth 
Electric  Light  Company  to  issue  $100,000  par  value 
additional  capital  stock  to  take  up  outstanding  promis- 
sory notes. 

Chicago  Licensing  Ordinance  Widely 
Opposed 

A  COUNCIL  committee  hearing  on  the  proposed  Chi- 
cago ordinance  to  license  and  regulate  the  sale  in 
that  city  of  electrical  goods,  held  June  2,  brought  out 
the  fact  that  opposition  to  the  ordinance  is  becoming 
national  in  character.  The  discussion,  lasting  three 
hours,  early  showed  that  sentiment  among  electrical 
manufacturers  is  almost  solidly  against  the  ordinance, 
and  representatives  of  the  music  and  real  estate  indus- 
tries voiced  their  opposition  also. 

Letters  gathered  by  Paul  Westburg,  representing  the 
electrical  division  of  the  Chicago  Association  of  Com- 
merce, showed  that  the  matter  had  become  more  than 
purely  a  local  one.  Manufacturers  situated  in  all  parts 
of  the  country  backed  up  the  Association  of  Commerce 
in  its  fight  against  the  bill. 

Mr.  Westbui-g,  who  is  Chicago  representative  of  sev- 
eral meter  manufacturers,  declared  that  the  ordinance 
would  not  accomplish  its  avowed  object  of  protecting  the 
public  by  testing  all  devices  and  licensing  their  sale. 
He  said  that  unscrupulous  firms  would  locate  outside  of 
the  city  and   do  a  mail-order  business  while   Chicago 


manufacturers  and  dealers  were  handicapped  by  the 
added  overhead  expense  of  license  and  test  fees. 

A.  W.  Berresford,  president  of  the  American  Institute 
of  Electrical  Engineers,  asserted  that  if  there  is  need 
for  such  regulation  it  should  be  national  and  not  local. 

Ainslee  A.  Gray,  representing  the  Electric  Club  of 
Chicago,  mentioned  as  objections  against  the  ordinance 
the  great  expense  of  maintaining  sufficiently  large 
municipal  testing  laboratories  and  the  amount  of  power 
placed  in  the  hands  of  one  man,  the  city  commissioner 
of  gas  and  electricity. 

Other  speakers  opposing  the  ordinance  were  J.  W. 
Perry,  representing  the  Associated  Manufacturers  of 
Electrical  Supplies;  C.  H.  Roth,  secretary  of  the  Power 
Club;  W.  L.  Goodwin  of  the  Society  for  Electrical  De- 
velopment, and  several  speakers  representing  local  real- 
estate  men.  In  all  cases  the  demand  was  that  the 
ordinance  be  killed  entirely. 

Much  of  the  objection  centered  on  the  huge  expense 
to  both  the  industry  and  the  taxpayers  that  the  ordi- 
nance would  entail.  It  was  pointed  out  that  a  highly 
paid  corps  of  experts  and  millions  of  dollars  in  instru- 
ments and  buildings  would  be  necessary  to  carry  out  the 
necessary  testing. 

The  committee  adjourned  the  hearing  until  the  after- 
noon of  June  16,  when  still  others  will  be  heard  in 
opposition. 

Electrical  Supply  Manufacturers'  Summer 
Section  Meetings 

THE  following  schedule  has  been  proposed  for  the 
summer  section  meetings  of  the  Associated  Manu- 
facturers of  Electrical  Supplies  to  be  held  at  the  Gris- 
wold,  Eastern  Point,  New  London,  Conn.,  from  June 
27  to  June  30: 

Monday,  June  27. — Sub-committees  of  general  standards 
committee,  general  standards  committee,  Wire  and  Cable 
Section,  weatherproof-wire  group,  magnet-wire  group. 

Tuesday,  June  25.— Heating  Appliance  Section,  Signal- 
ing Apparatus  Section,  Armored  Conductor  Section,  Non- 
Metallic  Flexible  Conduit  Section,  Metal  Molding  Section, 
Rigid  Conduit  Section,  Snap  Switch  Section,  Lamp  Recep- 
tacle and  Socket  Section,  Attachment  Plug  Section;  banquet 
and  entertainment  in  the  evening. 

Wednesday,  June  29. — PanelboaTd  and  Switchboard  Sec- 
tion, Air  Circuit  Breaker  Section,  Radio  Apparatus  Section, 
Industrial  Lighting  Section,  Carbon  Section;  meeting  of  the 
board  of  governors. 

Thursday,  June  30. — Fuse  Section,  Knife  Switch  Section, 
Molded  or  Formed  Insulation  Section,  Line  Material  Section. 


California  Safety  Orders  Progressing 
Rapidly 

THE  sub-committee  engaged  in  the  final  revision 
of  the  electrical  utilization  safety  orders  of  the 
Industrial  Accident  Commission  of  California  have 
about  completed  their  various  sections  for  return  to  the 
general  committee.  It  is  expected  to  have  a  general  com- 
mittee meeting  within  sixty  days,  and  after  passage  by 
this  committee  the  revised  orders  will  be  sent  to  the 
printer  for  publication  in  tentative  form.  After  this  the 
commission  will  hold  a  public  hearing  for  final  discus- 
sion on  the  orders,  and  it  is  expected  that  the  adminis- 
tration of  them  will  begin  Jan.  1,  1922. 

These  are  general  orders  of  the  Industrial  Accident 
Commission.  They  relate  to  the  installation  and  use 
of  electrical  utilization  equipment  in  industrial  establish- 
ments and  are  designed  to  promote  the  safety  of  em- 
ployees by  the  prevention  of  electrical  hazards. 
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Patent  Office  Bill  to  Be  Reported  Out 

THE  bill  introduced  by  Representative  Lamperi  pro- 
viding for  increased  salaries  in  the  Patent  Office 
is  to  be  reported  out  in  the  near  future.  It  is  known 
that  there  is  no  opposition  to  the  measure  in  the  com- 
mittee. Prompt  action  by  the  House  is  anticipated. 
This  bill  failed  at  the  last  session  because  of  insistence 
by  Senator  Norris,  then  the  chairman  of  the  Senate 
committee  on  patents,  that  the  Senate  decline  to  recede 
from  its  amendment  authorizing  the  Federal  Trade 
Commission  to  administer  patents  for  government  em- 
ployees. 

Light  and  Power  Users  of  Southern  Idaho 
Form  Organization 

SOUTHERN  Idaho  electric  light  and  power  users 
perfected  a  permanent  organization,  known  as  the 
Southern  Idaho  Electric  Light  &  Power  Users'  Asso- 
ciation, at  a  meeting  of  more  than  thirty-live  repre- 
sentatives of  municipalities  and  irrigation  projects  held 
at  Boise  last  month.  An  executive  committee  was 
named,  with  full  power  to  act  for  the  association  before 
the  State  Public  Utilities  Commission  in  regard  to  the 
Idaho  Power  Company's  valuation  hearing  and  all  other 
power  hearings.  Funds  for  the  work  of  the  association 
will  be  raised  by  contributions  of  members  of  1  per 
cent  of  either  their  1920  or  their  1921  power  bills. 
Members  will  not  be  called  on  for  payment  until  at 
least  $10,000  has  been  subscribed. 

Technical  Committee  of  Communication 
Conference  to  Meet  in  Paris 

THE  provisional  technical  committee  appointed  by 
the  International  Communication  Conference,  which 
met  recently  at  Washington,  will  meet  in  Paris  on 
June  20  to  consider  and  report  upon  technical  matters 
in  advance  of  a  general  international  conference.  Among 
the  matters  with  which  the  conference  is  dealing  are 
the  disposition  of  the  German  cables  and  some  means 
of  controlling  international  radio  communication.  The 
Paris  meeting  is  to  be  attended  by  delegates  from  the 
same  countries  as  participated  in  the  Washington  con- 
ference, namely,  France,  Great  Britain,  Italy,  Japan  and 
the  United  State.-,. 

The  United  States  delegation  will  be  headed  by  Gen. 
George  0.  Squier,  the  chief  signal  officer  of  the  army. 
The  Navy  Department  will  also  be  represented  by  four 
officers  who  have  specialized  in  radio,  among  them 
Admiral  Bullard  and  Dr.  L.  W.  Austin.  The  Depart- 
ment of  Commerce  will  be  represented  by  Dr.  A.  E. 
Kennelly  and  Dr.  J.  H.  Dellinger. 

Connecticut  Industrial  Plants  May 
Market  Energy 

GOVERNOR  LAKE  of  Connecticut  lias  signed  a  bill 
providing  for  the  sale  of  electricity  for  lighting, 
heating  and  power  service  incidental  to  manufacturing 
purposes  by  corporations  authorized  to  construct  and 
operate  hydro-electric  plants,  subject  to  the  approval 
of  the  Public  Utilities  Commission.  The  bill  provides 
that  no  such  company,  however,  shall  distribute  or  sell 
electricity  in  any  town  in  which  any  other  company  has 
already  received  the  right  to  distribute  and  sell  elec- 
tricity. The  commission  is  to  have  jurisdiction  over  the 
expediency,  terms  and  rates  of  such  electrical  supply 
by  a  private  corporation.     When  this  bill  was  intro- 


duced it  was  feared  that  the  broad  powers  conferred 
by  it  upon  industrial  and  other  corporations  owning  and 
operating  hydro-electric  dams  and  plants  would  threaten 
the  tenure  of  the  market  of  existing  public  utilities, 
but  in  the  measure  as  passed  the  Legislature  recognized 
the  unwisdom  of  this  sort  of  competition. 


Electrical  Industry  Fundamentally  Sound, 
Says  Shiras  Morris 

"  V  TOTHING  in  the  present  sub-normal  business  situ- 
1^  ation  justifies  the  conclusion  that  the  electrical 
industry  as  a  whole  is  in  anything  but  a  fundamentally 
sound  condition,"  said  Shiras  Morris,  president  of  the 
Associated  Manufacturers  of  Electrical  Supplies,  to  a 

representative  of  the 
Electrical  World 
a  few  days  ago. 
Without  overlooking 
the  large  opportu- 
nity for  improve- 
ment in  both  domes- 
tic and  foreign 
trade,  Mr.  Morris 
stated  that  all  over 
the  United  States 
hopeful  signs  can 
be  seen  pointing  to  a 
business  revival. 
The  speed  with 
which  normal  condi- 
tions can  be  restored 
is  the  chief  element 
of  uncertainty,  but 
a  comparatively 
rapid  recovery  is  anticipated,  perhaps  within  a  few 
months. 

The  liquidation  of  raw-material  costs  has  been  virtu- 
ally completed,  in  Mr.  Morris'  opinion.  Ample  supplies 
of  raw  material  are  available  now  on  prompt  delivery  for 
substantially  every  branch  of  electrical  manufacturing. 
The  liquidation  of  labor,  while  proceeding  gradually, 
is  not  as  yet  finished.  A  better  productive  effort  is  evi- 
dent through  the  entire  range  of  employed  labor  today, 
and  the  electrical  industry  is  fortunate  in  that  the 
residual  permanent  demand  for  its  products  has  enabled 
manufacturers  to  retain  in  their  employment  a  much 
larger  percentage  of  efficient  labor  than  has  been  re- 
tained in  many  other  lines. 

Another  point  emphasizing  the  stability  of  the  elec- 
trical industry  is  its  catering  to  the  necessities  of  the 
population.  Beyond  temporary  shut-downs  for  inven- 
tories or  short  readjustments,  manufacturing  has  con- 
tinued at  least  on  a  moderate  scale  in  almost  every 
branch  of  electrical  commodity  production.  In  other 
words,  electrical  manufacturing  plants  have  not  "gone 
dead,"  as  was  the  fate  for  the  time  being  of  many 
industrial  establishments  during  the  depression's  worst 
phases.  A  gradual  restoration  of  better  business  re- 
sulting from  the  liquidation  of  labor  at  a  rate  suffi- 
ciently slow  to  prevent  sharp  shocks  to  the  economic 
structure  of  industry  seems  preferable  to  more  sudden 
and  violent  readjustments. 

For  the  first  time  American  manufacturers  are  giv- 
ing scientific  study  to  tariff  matters,  and  some  degree 
of  p"  otection  must  be  had  against  the  dumping  of 
inferior  products  or  of  commodities  produced  by  low- 
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grade  labor  onto  American  markets,  both  North  and 
South.  The  meeting  by  Germany  of  her  reparations 
responsibilities  will  help  international  economic  condi- 
tions somewhat,  but  probably  not  so  much  as  some 
observers  believe.  The  ultimate  restoration  of  sound 
economic  conditions  in  Russia  will  be  another  potent 
factor  in  world  trade  improvement. 

Buying  in  moderate  quantities  is  still  justified  in  the 
American  electrical  industry.  Mr.  Morris  recognized 
that  prices  advanced  far  less  in  the  electrical  industry 
during  the  war  than  in  many  others,  and  said  that  while 
further  declines  are  possible,  the  present  volume  of 
business  in  many  lines  might  be  doubled  without  eco- 
nomically justifying  reductions  from  the  present  level. 
Overhead  expenses  are  so  high  under  the  existing 
volume  of  trade  that  unreasonable  expectations  should 
not  be  entertained  as  to  price  movements  in  the  near 
future.  Now  is  a  good  time  for  manufacturing  plants 
to  undertake  rehabilitation  work  tending  toward  in- 
creasing production  efficieiicy  when  "mass"  orders  are 
later  handled. 

Pacific  Coast  Men  Discuss  220,000.Volt 
Transmission  Problems 

TRANSMISSION  at  220,000  volts  received  more 
attention  than  anything  else  at  the  annual  conven- 
tion of  the  Pacific  Coast  Geographic  Division  of  the 
National  Electric  Light  Association,  held  this  week 
at  Del  Monte,  Cal.  The  total  registration  up  to 
Wednesday  night  was  approximately  250.  In  the  open- 
ing session  President  L.  H.  Nerbert  stated  that 
improvements  should  be  made  in  the  organization  of 
the  division  in  order  to  extend  the  scope  of  its  activ- 
ities, make  them  of  greater  direct  application  to  the 
membership  and  better  knit  the  division  with  the 
national  association.  He  suggested  that  several  bureaus 
be  organized,  patterned  along  lines  similar  to  those  of 
the  national  organization. 

The  main  problems  remaining  yet  to  be  solved  in  the 
use  of  220,000-volt  transmission  lines  are  principally 
those  of  insulation  and  refinement  in  the  laws  relating 
to  corona,  according  to  J.  A.  Koontz,  electrical  engi- 
neer of  the  Great  Western  Power  Company  and  chair- 
man of  the  220,000-volt  transmission  committee.  He 
asserted  that  there  are  still  some  doubts  as  to  the 
effect  of  the  surface  of  large-size  conductors  on  corona. 
The  effect  of  rope  stranding  or  the  use  of  special  strand 
combinations  to  increase  the  effective  diameter  needed 
additional  experimental  work.  He  suggested  that 
corona-loss  measurements  be  made  on  a  new  high-volt- 
age line  and  the  test  repeated  after  several  years' 
service. 

There  are  at  present  several  methods  of  solving  the 
insulation  problem.  One  method  is  that  of  a  larger 
unit  than  the  common  10-in.  disk,  or  a  unit  that  will 
be  capable  of  carrying  a  higher  voltage  duty.  Another 
method  would  be  to  grade  the  units  in  an  insulator 
string  to  give  equal  voltage  distribution.  From  ten  to 
fifteen  such  disks  should  be  used  on  a  220,000-volt  line, 
Mr.  Koontz  said. 

In  the  discussion  the  general  opinion  was  expressed 
that  the  problem  of  increasing  transmission  voltages 
to  220,000  or  higher  was  now  well  understood  and  that 
the  application  of  such  voltages  was  a  question  of  eco- 
nomics. As  the  use  of  more  than  eight  units  in  a 
string  will  not  reduce  the  voltage  duty  of  the  line-end 
unit,  it  will  be  necessary  to   use  one  of  the  several 


forms  of  shields  which  have  been  evolved  to  reduce  the 
charging  current  now  passing  through  these  units.  Of 
the  forms  of  shields  experimented  with  it  appears  more 
desirable  to  use  one  carrying  a  porcelain  insulator. 
Mr.  Koontz  pointed  out  that  lines  operating  at  normal 
voltages  cannot  possibly  have  generated  in  them  at 
normal  frequencies  voltages  suflficiently  large  to  flash 
over  strings  of  thirteen  or  fourteen  units,  and  conse- 
quently it  is  beyond  question  that  the  flashovers  must 
be  caused  by  high-frequency  transients,  because  volt- 
ages of  this  character  only  are  able  to  flash  over  air 
gaps  of  the  length  of  such  insulator  strings.  He  ex- 
pressed the  opinion  that  the  most  feasible  method  of 
suppressing  such  transients  is  to  design  a  line  for 
operation  at  very  nearly  corona  voltage  so  that  any 
increase  in  voltage  would  be  dissipated  as  corona. 
Experiments  to  so  determine  the  form  of  the  electro- 
static field  surrounding  insulator  strings  as  to  relate 
the  size,  shape  and  location  of  the  shields  in  such  a 
way  that  the  stress  on  the  line-end  units  will  be 
decreased  and  at  the  same  time  not  unreasonably 
decrease  the  flashover  distance  to  the  tower  and  cross- 
arm  were  described  by  Prof.  H.  J.  Ryan.  He  pointed 
out  that  the  suppression  of  flashovers  on  long  strings 
of  insulators  is  primarily  concerned  with  control  of  the 
primary  field.  If  this  is  correctly  designed,  the  second- 
ary field  formed  at  the  end  of  an  incipient  flashover 
streamer  will  not  become  predominant,  with  the  result 
that  a  flashover  would  be  directed  away  from  the  string 
by  the  primary  field  and  thus  prevent  injury  to  the 
porcelain.  He  stated  that  altogether  more  than  400 
different  set-ups  of  insulators  and  shields  had  been 
made  in  order  to  study  these  points.  The  use  of  in- 
sulators other  than  standard  in  order  to  produce 
graded  strings  has  not  been  thought  desirable  at  this 
time  by  the  Pacific  Gas  &  Electric  Company,  which  is 
at  present  installing  a  220,000-volt  line  from  the  Pit 
River  development. 

Power  Resources  of  California 

A  summary  of  the  hydro-electric  installations  in  oper- 
ation and  in  progress  of  construction  and  the  ultimate 
possible  installation  was  presented  to  the  convention 
by  the  committee  on  power  resources  of  California  un- 
der the  chairmanship  of  P.  M.  Downing  of  the  Pacific 
Gas  &  Electric  Company.  This  report  showed  that  on 
Dec.  31,  1920,  there  was  in  California  946,305  hydro- 
electric horsepower  in  service,  345,510  hp.  in  process  of 
construction  and  an  ultimate  possible  output  of  4,646,357 
hp.  A  summary  of  storage  in  reservoirs  at  present 
in  operation  showed  730,467  usable  acre-feet,  which 
could  produce  773,631,610  kw.-hr.  per  annum.  In 
progress  of  construction  are  reservoirs  having  a  capac- 
ity of  243,500  acre-feet,  capable  of  generating  422,040,- 
000  kw.-hr.  per  annum.  The  ultimate  storage, 
according  to  this  report,  was  2,857,778  acre-feet,  which 
could  produce  5,892,008,730  kw.-hr.  per  annum.  The  re^ 
port  listed  in  detail  all  of  the  present  hydro-electric  in- 
stallations in  the  state,  giving  their  location ;  the  names 
of  the  power  houses;  the  capacity  of  the  installation  in 
horsepower  at  present.  In  progress,  and  ultimately  pos- 
sible; and  the  ultimate  output  in  kilowatt-hours  from 
storage,  from  steam  flow  and  the  total. 

The  totals  of  the  amount  of  hydro-electric  power 
available  in  this  report  do  not  check  with  the  totals 
given  by  other  authorities,  and  it  was  believed  that 
the  committee  making  this  investigation  should  con- 
tinue its  work. 
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Gradual  Business  Improvement  Predicted 
by  A.  W.  Douglas 

NO  IMMEDIATE  return  to  prosperity  is  in  sight, 
according  to  the  semi-annual  report  of  Archer 
Wall  Doughis,  chairman  of  the  committee  on  statistics 
of  the  Chamber  of  Commerce  of  the  United  States, 
which  deals  with  business  and  crop  conditions.  There 
need  be  no  delusions  about  a  resumption  of  a  war-time 
volume  of  business,  Mr.  Douglas  declares,  but  while 
things  will  be  quiet  during  the  summer,  the  termination 
of  harvest  may  bring  somewhat  better  business  and  a 
slow  and  gradual  improvement. 

"There  is  a  growing  realization  of  the  fact,"  Mr. 
Douglas  says,  "that  returning  prosperity  in  this  country 
depends  upon  the  recovery  of  Europe,  since  she  is  and 
will  be  for  a  long  time  to  come  the  best  market  for  that 
surplus  which  we  have  accumulated  and  still  have  on 
hand  in  every  kind  of  industry.  Meanwhile  the  s'.ow 
pi'ogress  of  business  finds  its  chief  stimulus  in  the 
gradual  depletion  of  stocks  both  of  merchandise  and 
commodities  and  that  demand  for  replacement  and  re- 
pair which  in  itself  produces  the  principal  volume  of  our 
domestic  commerce.  There  is  still  money  to  be  spent 
where  bargain  prices  are  in  evidence." 

Mr.  Douglas  finds  agricultural  prospects  fairly  satis- 
factory, declares  that  one  of  the  serious  conditions  is 
the  slow  growth  of  building  due  to  the  continued  high 
costs  of  construction,  and  says  that  there  has  been  some 
increase  in  the  output  of  automobiles,  that  leather  pro- 
duction and  manufacture  have  struck  bottom  and  had  a 
moderate  rebound,  and  that  the  steel  industry  is  run- 
ning on  short  time  with  limited  output  and  reduction 
of  orders  in  hand.  Railroad  shops  are  very  quiet.  Tex- 
tiles, particularly  wool  and  linen,  and  shoes  are  doing 
somewhat  better.  Mining  in  general  is  very  dull  and 
where  running  is  doing  so  on  short  time.  The  railroads, 
he  says,  are  using  their  utmost  endeavor  to  economize, 
and  there  is  hope  for  a  reduction  in  the  cost  of  trans- 
portation. "One  of  the  interesting  developments  of  the 
time,"  he  adds,  "is  the  growth  of  the  electric  trolley  car 
and  the  auto  truck  in  short  hauls,  in  which  they  are 
already  formidable  competitors  of  the  steam  railroad." 


York  City;  C.  0.  Mailloux,  New  York  City;  T.  A. 
Richard,  San  Francisco;  M.  0.  Leighton,  Washington, 
D.  C. ;  Nelson  P.  Lewis,  New  York  City ;  John  W.  Lieb, 
New  York  City;  Louis  S.  Cotes,  Salt  Lake  City,  and 
Bion  J.  Arnold,  Chicago. 

Election  of  a  president  to  succeed  Mr.  Hoover  will 
take  place  this  fall. 


Most  of  the  Responsibility  for  Waste  Laid 
at  Door  of  Management 

MANY  causes  of  waste  and  recommendations  for 
their  elimination  are  given  in  the  report  of  the 
American  Engineering  Council's  committee  on  elimina- 
tion of  waste  made  at  a  meeting  of  the  council's  execu- 
tive board  on  Friday  of  last  week  in  St.  Louis. 
Responsibility  for  more  than  50  per  cent  of  these  wastes 
are  placed  at  the  door  of  management  and  less  than 
25  per  cent  at  the  door  of  labor. 

The  investigation,  which  was  in  charge  of  a  commit- 
tee of  sixteen,  was  carried  on  by  a  large  force  of  field 
workers  in  New  York,  New  England  and  Pennsylvania 
and  deals  with  housing  and  building,  ready-made  men's 
clothing,  shoes,  metal  trades  and  printing. 

The  report  comprises  125,000  words  and  will  be  made 
public  when  some  necessary  changes  have  been  em- 
bodied. 

A  number  of  other  committees  made  reports,  many 
of  which  were  laia  on  the  table.  In  the  afternoon  the 
report  of  the  foreign  relations  committee  was  received 
and  a  list  of  appointments  made  consisting  of  Dugald 
C.  Jackson,   Boston,   Mass.;    J.   Parke   Channing,   New 


IV.  E.  L.  A.  Pledges  Continued  Aid  to 
Federal  Power  Commission 

THE  following  resolution  was  adopted  by  the  Na- 
tional Electric  Light  Association  at  the  Chicago 
convention  last  week,  at  the  suggestion  of  the  com- 
mittee on  water  power: 

Whereas  the  water-power  development  committee,  after 
repeated  conferences  with  the  Federal  Power  Commission 
and  its  executive  staff,  has  reported  that  in  the  opinion  of 
the  committee  of  this  association  the  Federal  Power  Com- 
mission has  adopted  rules  and  regulations  of  a  constructive 
nature,  which,  while  necessarily  definite  and  strict,  will  not 
prevent  development  of  water-power  resources  under  fed- 
eral licenses,  but  will  encourage  much  development,  now, 
therefore,  be  it 

Resolved,  that  this  association  express  to  the  Federal 
Power  Commission  its  appreciation  of  the  spirit  in  which 
the  Federal  Power  Commission  has  accepted  the  co-opera- 
tion of  this  association  and  that  this  association  pledge  its 
representatives  to  continued  co-operation  with  the  Federal 
Power  Commission  to  the  end  that  the  water-power  re- 
sources of  the  nation  may  be  developed  without  conflict  be- 
tween federal  and  state  authorities  and  to  the  mutual  ad- 
vantage of  the  federal  government  and  the  people  served. 


Federal  Power  Commission  Rulings 

WHEN  reservoirs  are  constructed  in  connection 
with  any  project  coming  under  the  jurisdiction  of 
the  Federal  Power  Commission,  the  applicant  will  be 
required  to  remove  standing  timber  unless  he  can  show 
sufficient  reason  why  it  should  not  be  done,  according 
to  a  ruling  made  by  the  commission  on  June  6  in  con- 
nection with  the  reservoir  of  the  Alabama  Power  Com- 
pany at  Duncan's  Riffle.  In  that  case  the  power  com- 
pany will  be  required  to  remove  the  standing  timber  at 
a  cost  of  $20,000  or  more. 

The  commission  passed  on  several  declarations  of 
intention.  It  was  decided  that  the  interest  of  inter- 
state or  foreign  commerce  will  not  be  affected  by  the 
project  of  Oran  W.  Montgomery  for  a  power  project 
on  Rocky  Creek  near  Lakewood,  N.  Y. 

The  interests  of  interstate  commerce,  it  was  found, 
would  be  affected  by  the  development  proposed  by  John 
W.  Shafer  on  the  Tippecanoe  River,  Indiana,  unless  the 
project  could  be  carried  forward  without  diverting 
water  from  the  Kankakee  River. 

The  Grand  River  Hydro-Electric  Company's  proposed 
development  on  the  Grand  River,  Oklahoma,  was  also 
found  to  interfere,  because  it  would  reduce  the  normal 
discharge  of  the  Grand  River  into  the  Arkansas,  thereby 
affecting  navigation  on  the  latter  stream. 

The  proposed  developments  by  the  Kentucky-Elkhorn 
Coal  Corporation  on  the  Big  Sandy  River,  Virginia,  and 
the  Sequoyah  Hydro-Electric  Power  Company  on  the 
Illinois  River,  Oklahoma,  were  found  not  to  conflict  with 
the  interests  of  interstate  commerce. 

The  commission  consented  to  a  joint  meeting  with  the 
International  Joint  Committee  at  some  future  date, 
when  the  procedure  to  be  followed  in  handling  projects 
en  boundary  streams  and  projects  involving  the  level  of 
international  waters  will  be  discussed. 
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Award  of  Dolierty  and  Billings  Prizes 

AMONG  the  features  of  the  last  day's  session  of  the 
L  Chicago  N.  E.  L.  A.  convention  was  the  announce- 
ment of  the  winners  of  the  Doherty  and  Billings  prizes. 
They  were  respectively  T.  G.  Price  of  the  Common- 
wealth Edison  Company,  whose  paper  was  entitled  "The 
Friendship  of  Our  Customers,"  and  Clifford  W.  Bates, 
Philadelphia  Electric  Company,  who  wrote  on  "Power 
Factor,  Its  Cause,  Effect,  Measurement  and  Remedies." 


Rocky  Mountain  Electrical  Co-operative 
League  Gets  Together 

MORE  than  two  hundred  members  of  the  various 
branches  of  the  industry  attended  the  first  "get- 
together"  meeting  of  the  Rocky  Mountain  Electrical 
Co-operative  League,  held  at  the  Commercial  Club  at 
Salt  Lake  City  on  the  evening  of  May  23.  J.  A.  Kahn, 
president  of  the  Capital  Electric  Company  and  chairman 
of  the  advisory  committee  of  the  league,  was  master  of 
ceremonies. 

The  first  speaker  was  George  R.  Randall,  manager  of 
the  Salt  Lake  Electric  Supply  Company,  who  outlined 
the  objects  of  the  league,  explaining  why  it  was  organ- 
ized, what  it  had  accomplished  so  far  and  what  it  hoped 
and  expects  to  accomplish  in  the  future.  H.  T.  Plumb, 
local  engineer  of  the  General  Electric  Company,  who  is 
also  chairman  of  the  convention  committee  of  the  local 
chapter  of  the  A.  I.  E.  E.,  announced  briefly  the  plans 
for  the  entertainment  of  the  convention  delegates  in 
Salt  Lake  City  in  June  and  urged  that  every  one  in  the 
electrical  industry  make  it  his  particular  duty  to  see 
that  the  convention  guests  are  taken  care  of  in  a  proper 
manner. 

Wilson  McCarthy,  a  Salt  Lake  City  attorney,  spoke  on 
the  subject  of  co-operation.  Another  feature  of  the 
evening  was  an  illustrated  lecture  on  Utah's  scenic 
wonders  by  Dr.  J.  E.  Broaddus.  Mr.  Kahn  announced 
that  the  construction  of  the  electrical  home  is  now 
under  way.  It  will  be  completed  early  in  September. 
The  league  will  have  charge  of  the  home  for  two  weeks 
for  exhibition  purposes,  during  which  time  it  will  be 
open  to  the  public  for  inspection.  At  the  conclusion  of 
the  program  a  buffet  luncheon  was  served. 


No  Pessimism  Marks  Electrical  Supply 
Jobbers'  Meeting 

THE  annual  meeting  of  the  Electrical  Supply  Job- 
bers' Association  was  held  at  Hot  Springs,  Va.,  on 
May  25-27.  Although  the  electrical  supply  jobbing  busi- 
ness shows  a  falling  off,  the  showing  over  pre-war 
times  is  sufficiently  large  to  give  encouragement, 
and  the  jobbers  in  attendance  at  Hot  Springs  were  any- 
thing but  pessimistic.  J.  L.  Owen  of  New  York  was 
elected  a  committeeman  in  the  Atlantic  division  to 
succeed  H.  T.  Hochhausen,  and  Clarence  Wheeler  was 
re-elected.  The  chairmanship  of  the  Atlantic  division, 
formerly  held  by  F.  E.  Stow  of  Philadelphia,  went  to 
George  L.  Patterson  of  New  York,  and  E.  W.  Rocka- 
fellow  of  New  York,  F.  W.  Bernardin  of  Kansas  City 
and  W.  R.  Hirstein  of  Memphis  were  elected  committee- 
men at  large. 

M.  H.  Aylesworth,  executive  manager  of  the  N.  E.  L. 
A.,  made  such  an  impression  with  a  talk  on  co-operative 
methods  in  upbuilding  the  industry  that  he  was  invited 


to  address  the  executive  session  and  explain  more  in 
detail  how  the  electrical  supply  jobbers  can  co-operate 
with  the  N.  E.  L.  A.  in  furthering  electrical  develop- 
ment. At  his  suggestion  the  supply  jobbers  sent  repre- 
sentatives to  the  convention  of  the  N.  E.  L.  A.  in 
Chicago. 

Herman  Plaut  of  Boston  urged  a  greater  interest 
by  jobbers  in  proper  electrical  illumination  and  asked 
that  they  support  the  Illuminating  Engineering  Society 
through  membership  in  that  organization.  The  attention 
of  the  meeting  was  called  by  W.  W.  Low  of  Chicago 
to  the  menacing  terms  of  an  ordinance  seeking  to  tax 
all  electrical  products  used  in  Chicago,  and  plans  were 
made  to  have  delegates  appear  at  the  public  hearing 
and  present  the  views  of  the  jobbers  in  opposition  to 
the  ordinance. 

W.  L.  Goodwin  described  in  a  forceful  manner  the 
plans  which  the  Society  for  Electrical  Development  has 
in  contemplation  for  expanding  its  work.  These  plans 
were  outlined  in  the  Electrical  World  on  May  21. 
Great  interest  was  evinced  by  the  jobbers  in  the  so- 
ciety's new  work  and  in  Mr.  Goodwin's  leadership. 

Samuel  A.  Chase  of  the  Westinghouse  Electric  & 
Manufacturing  Company  delivered  an  address  on  "The 
Straight  Path,"  and  A.  MacLachlan  of  the  Square  D 
Company  spoke  on  the  jobbers'  responsibility  in  the 
safety  movement. 

A  strikingly  illustrated  lecture  on  the  Hydro-Electric 
Developments  of  the  Niagara  Falls  Power  Company 
was  given  by  George  S.  Anderson  of  that  company. 
Various  meetings  of  special  committees  were  held  dur- 
ing the  week,  and  the  convention,  which  was  largely 
attended,  was  marked  by  the  usual  entertainment 
features. 


Government's  Attitude  on  Trade 
Association  Stated 

RECENT  announcements  by  the  Secretary  of  Com- 
.  merce  and  by  the  Attorney-General  make  clear  the 
attitude  of  the  federal  administration  toward  the 
trade  organizations  of  the  various  industries.  The 
Attorney-General  has  given  notice  that  he  will  push 
a  test  case  against  one  of  the  open-price  associations, 
but  there  will  be  no  dragnet  thrown  over  all  the  associa- 
tions and  there  will  be  no  wholesale  indictments. 

Secretary  Hoover  authorized  the  following  statement : 

All  are  agreed  that  tin;  purposes  and  actions  of  the  vast 
majority  of  national  associations  are  a  constructive  con- 
tribution to  public  welfare.  Their  activity  in  promotion  of 
better  business  practices,  advancement  of  technical  proc- 
esses, simplification  of  production,  standardization  of  qual- 
ity, extension  of  foreign  trade,  commercial  arbitration, 
etc.,  all  make  for  more  efficient  industry  and  business. 
Many  of  them  collect  information  as  to  the  production, 
stocks  of  raw  and  other  material,  percentage  of  industry  in 
active  operation,  total  orders  in  hand — all  of  which,  when 
available  to  the  public,  contribute  both  to  stability  and 
the  increasing  efficiency  of  industry  and  to  the  protection 
both  of  the  smaller  manufacturer  and  the  consumer.  The 
Department  of  Commerce  wishes  to  co-operate  and  assist 
in  all  of  this  sort  of  effort. 

A  smaller  number  of  such  associations  have  been  engaged 
in  the  collection  of  data  on  the  prices  for  the  exclusive  use 
of  their  members.  Some  of  these  associations  have  been 
charged  with  delimiting  areas  of  commodity  distribution 
among  their  members  and  other  misuses  of  information. 

Whether  these  latter  practices  constitute  a  violation  of 
the  national  anti-trust  laws  must  be  determined  by  the 
courts,  and  this  the  Attorney-General  is  vigorously  proceed- 
ing to  find  out. 
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Western  New  England  Inspection 
Conference  a  Success 

A  JOINT  electrical  conference  attended  by  about  150 
manufacturers,  consulting  engineers,  municipal 
inspectors,  contractor-dealers,  jobbers  and  insurance 
men  was  held  at  the  Travelers'  Auditorium,  Hartford, 
Conn.,  May  18,  for  the  discussion  of  fire  and  accident 
hazards.  The  program  included  topical  discussions  of 
grounding  rules,  terminology,  safety  problems  and  vari- 
ous code  regulations.  Dana  Pierce,  vice-president  Un- 
derwriters' Laboratories  and  chairman  of  the  electrical 
committee  of  the  National  Fire  Protection  Association, 
gave  an  illustrated  talk  upon  "Fire  and  Safety  Testing 
at  the  Underwriters'  Laboratories,"  and  Dr.  Allan  D. 
Risteen,  director  of  technical  research  for  the  Travelers' 
Insurance  Company,  Hartford,  spoke  upon  "Personal 
Accident  Hazards."  Sessions  were  conducted  by  John 
L.  Thompson,  superintendent  engineering  and  inspec- 
tion division  Travelers'  Insurance  Company;  A.  A. 
Packard,  superintendent  Connecticut  Power  Company, 
Middletown,  Conn.;  E.  S.  Francis  of  Hartford,  E.  E. 
Sage  and  R.  H.  Mather.  W.  C.  Wagner,  assistant  to 
the  chief  engineer  of  the  Philadelphia  Electric  Com- 
pany ;  Dr.  M.  G.  Lloyd,  assistant  physicist  United  States 
Bureau  of  Standards,  and  Thomas  Henry  Day,  New 
England  Insurance  Exchange,  Hartford,  also  spoke.  A 
resolution  of  sympathy  with  Dr.  Lloyd  was  passed  upon 
news  of  the  death  of  Dr.  E.  B.  Rosa,  chief  physicist  of 
the  Bureau  of  Standards.  The  Hartford  Electric  Light 
Company  opened  its  steam  plants  to  visitors  during  the 
meeting. 

St.  Louis  Banker  Pleads  for  More  Liberal 
Treatment  of  Utilities 

THAT  more  liberal  treatmeit  must  be  accorded  to 
public  utilities  if  they  are  to  give  the  service  the 
public  demands  was  emphasized  by  W.  F.  Gephart,  dean 
of  the  School  of  Commerce  and  Finance  of  Washington 
University  and  vice-president  of  the  First  National 
Bank  in  St.  Louis,  in  an  informal  address  before  the 
St.  Louis  section  of  the  A.  I.  E.  E.  on  May  25.  Even 
the  better-informed  people,  he  said,  show  a  lack  of  ap- 
preciation of  the  utility  problems,  and  he  urged  that  the 
utilities  give  full  publicity  to  their  operations  and 
problems. 

Three  factors,  according  to  Mr.  Gephart,  are  deserv- 
ing of  particular  attention  in  a  stud^  of  the  public 
utility  situation.  The  first  is  that  service  rather  than 
low  rates  should  be  stressed  by  the  utilities.  Commis- 
sioners, unfortunately,  have  had  to  devote  so  much  at- 
tention to  valuations  that  the  public  views  the  situation 
as  one  of  rates.  He  maintained  that  the  American 
public  is,  after  all,  primarily  interested  in  securing 
service  and  is  willing  to  pay  for  good  service  whatever 
it  may  properly  cost. 

Mr.  Gephart  urged  that  utilities  should  be  permitted 
to  establish  rates  which  will  permit  the  making  of  plant 
extensions  from  earnings.  With  the  competition  for 
money  which  will  exist  for  the  next  ten  years,  both 
domestically  and  internationally,  utilities  will  find  it 
difficult  to  give  the  public  the  service  it  wants  and  to 
make  necessary  extensions  unless  some  such  method  can 
be  adopted.  The  speaker  deplored  the  necessity  for 
making  capital  investments  for  additions  and  extensions 
and  indicated  that  the  result  as  far  as  the  public  is 
concerned  will  be  substantially  the  same   in   the   end. 


The  third  factor  was  the  necessity  for  broader-minded 
decisions  on  the  part  of  the  commissions.  He  indi- 
cated that  radical  changes  in  regulatory  bodies  and 
their  functions  must  of  necessity  occur  in  the  next  few 
years  if  public  utility  properties  are  to  function  best. 


Changes  in  Chicago's  Electrical  Code 

A  NUMBER  of  changes  from  the  1920  edition  of  the 
electrical  code  prepared  by  the  Department  of  Gas 
and  Electricity  of  the  City  of  Chicago  have  been  worked 
out  by  the  committee  in  charge  of  the  revision  of  the 
code  and  will  appear  in  the  1921  edition,  which  has 
gone  to  press.  One  of  the  most  important  provides 
that  alternating-current  induction  motors  of  more  than 
2  hp.  must  be  equipped  with  starting  and  running 
fuses.  In  addition  there  must  be  a  switch  which  will 
shunt  the  running  fuses  during  the  starting  period,  and 
this  switch  must  be  so  designed  that  it  cannot  be  left 
in  the  starting  position.  This  requirement  will  not 
apply  where  thermal  cut-outs  or  time-limit  circuit  break- 
ers are  used.  The  rule  becomes  effective  on  the  issuance 
of  the  code. 

Another  new  rule  provides  that  after  Jan.  1,  1922, 
one  conductor  of  all  branch  circuits  and  one  conductor 
of  all  two-wire  mains  from  125-250  volt  systems,  with 
the  neutral  grounded,  must  have  a  continuous  identify- 
ing marker  readily  distinguishing  it  from  the  other 
conductor.  This  marked  wire  must  in  all  cases  be 
connected  to  the  grounded  wire  of  the  system. 

The  new  code  rules  that  after  Jan.  1,  1922,  Edison 
plug  cut-outs,  except  those  used  in  connection  with 
safet.y  switches,  must  be  of  the  dead-front  or  safety 
type.  It  recommends  that  covers  for  cut-out  blocks 
where  used  in  apartment  buildings  be  provided  with  a 
means  for  designating  the  location  of  the  circuits. 

It  has  been  announced  by  the  Department  of  Gas  and 
Electricity  that  the  use  of  the  knife  switch  will  no 
longer  be  permitted.  When  the  rule  requiring  the  use 
of  the  safety  inclosed  switch  went  into  effect  July  1, 
1920,  contractors  who  had  on  hand  a  supply  of  the  knife 
switches  were  requested  to  list  them  with  the  depart- 
ment and  the  installation  of  these  listed  switches  has 
been  permitted  up  to  the  present  time.  Hereafter  all 
switches  installed  must  be  of  the  safety  type  where  the 
rules  require  their  use. 


Western  States  Gas  &  Electric  Plans 
Extensive  Additions 

THE  Western  States  Gas  &  Electric  Company,  oper- 
ating principally  around  Stockton,  Cal.,  is  planning 
the  construction  of  additional  hydro-electric  plants  to 
supplement  those  now  in  operation.  The  plans  involve 
additions  to  its  present  plant  on  the  South  Fork  of  the 
American  River  and  a  new  station,  to  be  known  as 
El  Dorado,  together  totaling  156,000  hp.  Applications 
have  been  filed  with  the  Federal  Power  Commission,  the 
California  Water  Commission  and  the  Railroad  Com- 
mission of  California  to  receive  the  necessary  authori- 
zations to  proceed  with  the  work.  It  is  estimated  that 
the  four  units  planned  for  the  El  Dorado  development 
will  be  completed  by  the  end  of  1928  and  that  the 
enlargement  of  the  present  station  will  be  finished  in 
1930.  Since  1911  the  collective  load  of  the  company  has 
increa.sed  from  12,600  kw.  to  43,100  kw.  During  1920 
the  Western  States  Gas  &  Electric  Company  purchased 
45,000,000  kw.-hr.  of  energy. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


Efficiency  of  Electric  Pumping. — Two 

new  electric  pumps  installed  recently 
at  the  Montreal  waterworks  which  are 
guaranteed  to  pump  30,000,000  gal.  a 
day  each  have  exceeded  this  perform- 
ance by  6,000,000  gal.  each.  The  total 
supply  of  72,000,000  gal.  daily  thus  ob- 
tained has  proved  sufficient  for  the 
city's  present  needs  and  it  has  been 
possible  to  stop  operation  of  a  third 
electric  pump  and  seven  steam  pumps. 

Using  Submarine  Cable  for  Long- 
Distance  Telephony.  —  An  experiment 
in  long-distance  telephony  by  submarine 
cable  is,  it  is  announced,  to  be  made  by 
the  French  authorities.  The  Secretary 
of  Posts  and  Telegraphs  has  left 
Prance  for  Morocco  to  arrange  for  the 
installation  of  the  new  system  between 
the  French  coast  and  Casablanca.  Ex- 
perts are  said  to  declare  that  telephone 
communication  is  possible  by  submarine 
cable  up  to  a  distance  of  3,800  miles, 
which  would  bring  France's  Eastern 
colonies   within  the  radius   of   Paris. 

Westinghouse  Sends  Intercompany 
Messages  by  Wireless. — An  interplant 
wireless  communication  service  was 
formally  opened  on  May  31  by  the 
Westinghouse  Electric  &  Manufactur- 
ing Company  through  the  establishing 
of  communication  between  the  East 
Pittsburgh  plant  and  the  Cleveland 
foundry.  Besides  the  Cleveland  and 
East  Pittsburgh  factories  the  Spring- 
field (Mass.)  works  and  the  Newark 
(N.  J.)  works  are  being  equipped  with 
stations  for  the  transacting  of  com- 
pany business.  The  system  was  for- 
mally opened  by  a  message  from  E.  M. 
Herr,  president  of  the  Westinghouse 
company,  to  the  president  of  the  Elec- 
trical League  of  Cleveland. 

Water  Power  Versus  Salmon. — Strong 
opposition  to  the  Lochaber  water-power 
bill,  which  embodies  a  large  scheme  for 
using  available  water  power  in  the 
Scottish  Highlands  in  generating  elec- 
trical energy  for  the  manufacture  of 
aluminum  and  other  industrial  pur- 
poses, has  been  exerted  by  the  salmon- 
fishing  interests,  which  feared  interfer- 
ence with  the  angling  sport  protected 
in  Great  Britain  from  time  immemorial. 
This  opposition  is  said  to  have  been 
finally  quieted  by  the  provision  that 
the  natural  flow  of  the  Upper  Spey 
above  the  intake  at  Loch  Laggan  is  not 
to  be  diverted  unless  the  flow  exceeds 
30,000,000  gal.  in  twenty-four  hours.  The 
Spey  fishery  board  is,  in  addition,  to 
have  the  right  to  demand  on  twelve 
days  in  the  year  that  water  shall  not 
be  taken  unless  the  flow  exceeds  100,- 
000,000  gal. 


Organization  of  Technical  War  Serv- 
ice.— A  meeting  to  organize  a  Greater 
New  York  section  of  the  Army  Ord- 
lance  Association  will  be  held  at  the 
Engineering  Societies  Building  on  June 
15  at  8  p.m.,  General  Guy  E.  Tripp 
presiding.  All  ordnance  officers  of  the 
Officers'  Reserve  Corps  and  others  in- 
terested are  invited  to  attend.  The  ob- 
ject aimed  at  is  to  unite  technical  ex- 
perts in  support  of  the  reserve  armies 
of  the  United  States  to  be  organized 
by  General  Pershing. 

Electrical  Irrigation  Agreement  in 
Utah. — An  emergency  agreement  has 
been  reached  between  the  Utah  Power 
&  Light  Company  and  the  Murdock 
irrigation  companies  whereby  power 
will  be  furnished  at  once  to  begin  pump- 
ing water  for  irrigation  purposes.  The 
agreement  was  the  outcome  of  a  con- 
ference held  with  members  of  the  Pub- 
lic Utilities  Commission.  The  irriga- 
tion companies  objected  to  a  clause  in 
the  rate  as  filed  with  the  commission 
which  required  an  advance  payment  of 
one-half  the  amount  of  the  seasonal 
guarantee.  The  power  company  con- 
tended that  because  of  the  inability  of 
certain  irrigation  customers  to  pay  in 
the  past,  after  they  had  discontinued 
taking  service,  it  had  sustained  consid- 
erable losses.  The  irrigation  people 
will  furnish  a  bond  guaranteeing  the 
payment  of  the  power  bills. 

California  Power  Tunnel  Finished  in 
Record  Time.— The  Shaver  Lake  tunnel 
of  the  Southern  California  Edison  Com- 
pany, which  will  save  for  southern  and 
central  California  the  run-off  from  the 
32  square  miles  of  the  Shaver  Lake 
watershed  in  the  High  Sierras  and 
thereby  increase  the  summeij  power 
supply,  has  just  been  completed  in 
record  time  after  fourteen  months'  con- 
tinuous work,  night  and  day,  by  Will- 
iam Kempt,  tunnel  superintendent, 
three  foremen  and  350  men.  The  tun- 
nel, which  diverts  the  water  from 
Shaver  Lake,  is  15,720  ft.  long  and  8  ft. 
X  11  ft.  in  size.  It  was  driven  through 
a  hard  granite  formation  under  Music 
Mountain  for  approximately  three  miles, 
terminating  2,400  ft.  above  the  power 
house.  The  necessity  for  completing 
the  job  in  time  to  save  the  snow  waters 
of  the  watersheds  resulted  in  it  being 
pushed  to  completion  on  a  bonus  basis. 


"""J 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the   first 

issue  of  each  month. 


Empire  State  Gas  and  Electrical 
Association. — The  Commercial  Section 
of  this  association  will  meet  at  Coopers- 
town,  N.  Y.,  on  Friday,  June  24. 

North  Central  Division,  N.  E.  L.  A. 

The  date  of  the  coming  convention  of 
this  division  at  Duluth,  Minn.,  is  June 
21-23,  not  June  14-16,  as  stated  in  this 
column  last  week. 

Oregon  Association  of  Electrical  Con- 
tractors and  Dealers. — This  association 
will  hold  its  tenth  annual  convention  at 
Eugene,  Ore.,  next  Monday  and  Tues- 
day, June  13  and  14. 

Engineering  Field  Day  at  Philadel- 
phia.—On  Saturday  next,  June  18,  the 
Philadelphia  Sections  of  the  A.  L  E.  E., 
the  A.  S.  M.  E.  and  the  I.  E.  S.  are  to 
have  a  joint  field  day  at  McCall  Field. 

Engineers'  Club  of  Philadelphia.— 
The  following  officers  have  been  elected 
by  this  club:  President,  William  F. 
James;  vice-president,  C.  N.  Lauer; 
treasurer,  Clayton  W.  Pike;  directors- 
at-large,  H.  B.  Allen  and  H.  F.  Sanville. 

New  York  Electrical  Society  Has 
Successful  Year. — A  most  successful 
season  was  reported  by  the  New  York 
Electrical  Society  at  its  annual  meet- 
ing on  June  3.  No  fewer  than  225 
new  members  were  enrolled,  171  were 
dropped,  forty  resigned  and  five  died, 
leaving  a  membership  of  770,  with  ten 
honorary  members  and  seventy-six  life 
members,  or  a  total  of  856.  The  lecture 
program  of  the  season  attracted  the 
high  average  attendance  of  242,  and 
many  exceptionally  attractive  subjects 
are  already  in  view  for  the  coming 
season.  The  following  officers  were 
elected:  President,  C.  G.  Young;  vice- 
presidents,  F.  B.  Colt,  Ernest  Wolt- 
mann  and  O.  A.  Kenyon ;  secretary, 
George  H.  Guy;  treasurer,  Thomas  F. 
Honahan. 


Coming  Meetings  of  Electrical  and  Other  Technical  Societies 


National   Fire    Protection   Association — San 

Francisco,   June  14-16. 
N.  E.  L,  A..  Northwest  Division — Portland, 
Ore.,     June    15-18.       (For    program    See 
issue   of   May   21,    page    1180.) 
Tri-State    Water    and    Light    Association — 

Aslicville,  N.  C,  June  15-16. 
Canadian     Rlectrical     Association — Quebec. 
June  15-lT.     (For  program  see  issue  of 
May  28,  page  1265.) 

California  State  Association  of  Electrical 
Contractors  and  Dealers — Santa  Cruz, 
June    16-18. 

American  Society  for  Testing  Materials — 
Asbury  Park,   N.  J.,  June   20-24. 

A,  I.  E.  E.  Annual  Convention — Salt  Lake 
City,  June  20-25.  (For  program  see 
issue  of  April  30,  page  1009.) 

N.  E.  L.  A.,  North  Central  Division — 
Duluth.  Minn.,  June  21-23.  (For  pro- 
gram see  issue  of  June  4,  page   1332.) 


National  District  Heating  Association — 
Cedar  Point.  Ohio.  June  22-24.  (For 
program  see  issue  of  May  7,  page 
1069.) 

N.  E.  L.  A.,  Iowa  Section — Lake  Okoboji. 
June   22-24. 

Association  of  Municipal  Electrical  Utili- 
ties of  Ontario — Niagara  Falls.  Onta- 
rio, June  23-25. 

Associated  Manufacturers  of  Electrical 
Supplies^New  London,  Conn.,  June 
27-30. 

Society  for  the  Promotion  of  Engineering 
Education  —  New  Haven.  Conn.,  June 
28-July  1. 

Ohio  Electric  Light  Association — Cedar 
Point,   Ohio,   July   12-15. 

National  Association  of  Electrical  Con- 
tractors and  Dealers  —  Buffalo,  July 
18-22.  (For  program  see  issue  of 
April  30,  page  1010.) 
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Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Uennition   of   "Attractive   Nuisance." 

— "Any  composition  of  matter  which 
lures  or  attracts  the  confiding  ignorance 
of  childhowi  to  its  own  harm"  is,  regard- 
less of  its  lawful  character,  an  attrac- 
tive nuisance,  according  to  an  opinion 
of  the  Federal  Circuit  Court  in  New 
York.     (271   Fed.  419.)* 

City  Liable  for  Injury  to  Child  Who 
Climbs  Elevated  Road  Pillar  and 
Touches  Wire. — Recovery  of  damages 
in  Stedwell  vs.  City  of  Chicago  was  af- 
firmed by  the  Supreme  Court  of  Illinois, 
the  case  hinging  on  the  city's  liability 
for  injury  to  an  eleven-year-old  boy 
who  climbed  a  latticed  pillar  support- 
ing an  elevated  railway  and  came  in 
contact  with  a  high-tension  lighting 
wire.  Whether  this  pillar  was  an  at- 
traction for  children  so  evident  as  to 
suggest  the  pi-obability  of  accident  when 
an  uninsulated  wire  was  placed  near  it 
was  for  the  jury  to  decide,  the  court 
held.  As  regards  the  city  the  child 
was  not  in  the  relation  of  a  trespasser. 
(130  N.  E.  729.) 

Power  Company  Cannot  Initiate 
Claim  to  Reservoir  Withdrawn  from 
Entry  by  Secretary  of  Interior. — In  an 
action  to  quiet  title,  brought  by  the 
Verde  Water  &  Power  Company  against 
the  Salt  River  Valley  Water  Users'  As- 
sociation, the  Supreme  Court  of  Ari- 
zona declared  that  a  certain  order  of 
the  Secretary  of  the  Interior  withdraw- 
ing from  entry  a  reservoir  site  having 
never  been  set  aside,  no  valid  claim  to 
the  lands  embraced  in  such  order  could 
be  initiated  by  a  water  and  power  com- 
pany and  notices  of  appropriation 
posted  subsequently  by  the  company 
were  unavailable  for  such  purpose. 
The  laws  of  the  United  States  in  ref- 
erence to  the  disposition  of  public  lands 
are  paramount  and  exclusive.  (192 
Pac.  227.) 

Texas  City  Ordinance  Not  a  Contract. 
— In  sustaining  the  finding  of  the 
United  States  Court  for  the  Western 
District  of  Texas  in  City  of  San 
Antonio  vs.  San  Antonio  Public  Serv- 
ice Company  (see  Electrical  World 
for  April  IG,  page  895),  the  United 
States  Supreme  Court  declared  that  the 
city's  right  to  regulate  gave  it  no  power 
to  enforce  a  confiscatory  rate  unless 
this  power  arose  from  the  obligations 
of  a  contract.  It  followed  that  the  soli- 
tary question  to  be  considered  was 
whether  such  a  contract  existed.  Pri- 
marily the  answer  to  that  question  must 
depend  upon  whether  the  ordinance  of 
1899  fixing  the  5-cent  fare  was  a  con- 


•The  left-hand  numbers  refer  to  the  vol.- 
ume  and  the  right-hnnd  numbers  to  the 
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tract.  "That  it  was  not,  and  could  not 
be,"  said  the  court,  "we  are  of  opinion, 
is  the  necessary  result  of  the  provision 
of  the  state  constitution,  existing  in 
1899,  prohibiting  'any  irrevocable  or 
uncontrollable  grant  of  special  privi- 
leges,' etc.,  when  considered  in  the  light 
of  the  irrevocable  and  uncontrollable 
elements  which  must  necessarily  inhere 
in  the  ordinance  of  1899  to  give  it  the 
contract  consequence  relied  upon."  (41 
S.  C.  R.  14.) 

Reciprocal  Duties  of  Governments  and 
Owners  of  Franchises. — In  the  course 
of  its  decision  in  City  of  San  Antonio 
vs.  San  Antonio  Public  Service  Com- 
pany tlie  United  States  Supreme  Court 
made  the  following  observations  on 
reciprocal  rights  and  duties:  "The  duty 
of  an  owner  of  private  property  used 
for  the  public  service  to  charge  only 
a  reasonable  rate  and  thus  respect  the 
authority  of  government  to  regulate 
in  the  public  interest,  and  of  govern- 
ment to  regulate  by  fixing  such  a  rea- 
sonable rate  as  will  safeguard  the 
rights  of  private  ownership,  are  inter- 
dependent and  reciprocal.  Where,  how- 
ever, the  right  to  contract  exists  and 
the  parties,  the  public  on  the  one  hand 
and  the  private  owner  on  the  other,  do 
so  contract,  the  law  of  the  contract 
governs  both  the  duty  of  the  private 
owner  and  the  governmental  power  to 
regulate."  Where  the  regulating  power 
of  the  government  is  wholly  uncon- 
trolled by  contract,  "that  power  would 
be  required  to  be  exerted,  and  hence 
the  supposed  condition  operating  upon 
the  private  owner  would  be  nugatory." 
(41  S.  C.  R.  428.) 

Prediction  of  Proper  Rates  Must,  to 
Remain  Valid,  Square  with  Facts. — In 
its  order  dismissing  an  application  made 
by   the   city   of   New   York   for  an  in- 
junction against  the  enforcement  of  the 
order   of   the    Public    Service    Commis- 
sion  increasing   the   rates   of  the   New 
York     Telephone     Company,    the    New 
York    Supreme    Court,    Special    Term, 
made    this     observation:       "An     order 
fixing    maximum    charges    when   made, 
like       a  statute     of     the     Legislature 
fixing     maximum     rates,     is     an     at- 
tempt   'to     predict     for    future     years 
the  charges   that  will   yield   a  fair  re- 
turn.    The  prediction  must  square  with 
the  facts  or  be  cast  aside  as  worthless.' 
It  must  square  with  them   in  one  year 
as    in    another,    at    the    beginning    but 
equally  at  the  end.     In  all  such  legis- 
lation from  the  hour  of  its  enactment 
there  thus   inheres   the  seed   of  an   in- 
firmity which   the  future  may  develop. 
It    is   the    infirmity    that    always   waits 
upon  prophecy;  the  coming  years  must 
tell   whether   the    prophecy    is   true   or 
false.     All  that  we  can  say  at  the  out- 
set is  that  the  power  to  regulate  exists. 
The    validity    of    its    exercise    depends 
upon  the  nicety  of  the  adjustment  be- 
tween forecast  and  events.     This  is  as 
true   of  a  regulation   which   looks  for- 
ward  a  year  as   one   which  'looks  for- 
ward a  decade  or  a  century.     In  either 
case,   with   differences   only   of  degree, 
there  is  a  forecast  of  the  future  which 
must  be  justified  bv  the  event." 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Utility  Profits  During  Business  De- 
pression.—The  recently  expressed  opin- 
ion of  the  Public  Service  Commission 
of  Indiana  that  a  public  utility  is  on  a 
different  footing  from  other  kinds  of 
business  when  faced  by  the  losses  in- 
cident to  business  depression  and 
should  not  be  required  to  forego  profits 
like  other  corporations  (see  Electrical 
World,  June  4,  page  1335)  is  shared 
by  the  Washington  state  commission, 
which,  in  a  rate  hearing  concerning  the 
Spokane  Falls  Gas  Light  Company, 
said:  "It  is  the  policy  of  law  and  of 
regulatory  bodies  generally  to  stabilize 
public  investments.  It  is  to  the  public 
interest  that  tlie  utilities  of  the  coun- 
try should  not  be  subject  to  the  sharp 
fluctuations  which  affect  private  indus- 
tries. Public  utilities  sliould  not  be  per- 
mitted to  reap  e.xcessive  profits  nor  be 
compelled  to  suffer  losses  which  would 
threaten  their  existence.  Public  service 
concerns  should  function  efficiently  at 
all  times.  It  is  to  the  interest  of  the 
public  as  well  as  of  the  utilities  that 
regulation  should  permit  them  to  earn 
a  reasonable  return  as  well  as  prevent 
them  from  reaping  profits  which  are 
excessive." 

Wholesaling  Power  Company  Allowed 
to  Do  Retail  Business. — Irrigation  Con- 
tracts.— The  Public  Utilities  Commis- 
sion of  Idaho  has  handed  down  a  de- 
cision in  which  five  rate  schedules  of 
the  Ashton-St.  Anthony  Power  Com- 
pany are  approved  and  one  disap- 
proved. The  approved  schedules  allow 
the  company  to  sell  surplus  power  on  a 
retail  basis.  In  the  past  its  entire  busi- 
ness has  been  wholesale.  The  schedule 
disapproved  by  the  commission  was  the 
changing  of  irrigation  pumping  service 
from  flat  rate  to  metered  rate.  "The 
district  served  is  sparsely  settled,"  the 
commission  asserts  in  explanation  of 
the  decision  arrived  at,  "and  the  irriga- 
tion projects  therein  have  only  begun 
their  development,  and  a  considerable 
period  of  time  will  be  required  before 
this  development  reaches  a  stage  where 
its  fullest  possibilities  will  be  known. 
The  commission  has  the  power  and  au- 
thority to  change  rates  which  have  been 
fixed  by  contract  ujjon  a  proper  show- 
ing, but  such  changes  should  be  made 
only  for  good  cause  clearly  shown  to 
exist,  as  it  is  only  fair  for  us  to  pre- 
sume that  when  a  public  utility  enters 
into  contracts  with  itn  consumers  for 
service  it  does  so  with  a  reasonable 
knowledge  of  all  the  facts  and  with  the 
expectation  that  the  customer  will  in 
his  turn,  and  relying  upon  such  con- 
tracts, make  investment  and  plans  con- 
nected therewith." 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


R.  H.  Tillman,  who  was  elected  chair- 
man of  the  Commercial  Section  of  the 
National  Electric  Light  Association  at 
the  convention  in  Chicago  last  week, 
has  been  manager  of  the  new-business 
department  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company,  Balti- 
more, since  1916.     Mr.  Tillman  has  been 


a  member  of  the  commercial  department 
of  that  company  since  1909,  when  he 
entered  the  organization  as  industrial 
engineer.  In  1914  he  was  appointed 
superintendent  of  power  sales  of  the 
company,  and  in  1915  the  commercial 
work  of  the  industrial  gas  department 
of  the  company  was  also  placed  in  his 
charge.  Mr.  Tillman  is  a  graduate  of 
the  North  Carolina  College  of  Agricul- 
ture and  Mechanical  Arts  at  Raleigh, 
class  of  1906.  The  two  years  after  his 
graduation  were  spent  in  the  testing 
department  of  the  General  Electric 
Company  at  Schenectady,  and  in  1908 
he  joined  the  engineering  department 
of  the  Rochester  (N.  Y.)  Railway  & 
Light  Company,  be'ng  appointed  asso- 
ciate engineer  of  the  company  in  1909. 
He  has  been  active  in  N.  E.  L.  A.  work 
for  a  number  of  years. 

J.  W.  Andree  has  recently  been  made 
superintendent  of  generation  for  the 
southern  section  of  the  Southern  Cali- 
fornia Edison  Company.  Mr.  Andree 
will  have  charge  of  the  principal  steam 
generating  stations  of  that  company 
and  of  the  Eagle  Rock  substation,  which 
is  the  terminal  substation  of  the  150,- 
000-volt  transmission  line  from  Big 
Creek.  Mr.  Andree  was  born  in  Ger- 
many in  1879  and  came  to  this  country 
late  in  1883.  He  attended  the  public 
schools  of  Illinois  and  later  was  em- 
ployed in  the  mining  industry  for  seven 


years.  He  was  graduated  from  the 
UrSversity  of  Illinois  in  electrical  en- 
gineering in  1907  and  then  became  as- 
sociated with  the  Arnold  Company  of 
Chicago  in  general  construction  woi'k. 
In  1908  he  was  employed  by  the  Com- 
monwealth Edison  Company  of  Chi- 
cago. He  left  that  employ  to  become 
an  instructor  in  electrical  engineering 
in  the  De  Paul  University  in  Chicago. 
He  was  employed  by  the  Southern  Cali- 
fornia Edison  Company  as  an  engineer 
in  the  department  of  generation  in 
1910  and  has  remained  with  that  "om- 
pany  up  to   the  present  time. 

H.  A.  Von  Schon,  foi-merly  a  consult- 
ing engineer  at  Washington,  D.  C,  has 
accepted  the  appointment  of  court  com- 
missioner to  regulate  water-power  oper- 
ations on  the  St.  Joseph  River,  with 
offices  at  South  Bend,  Ind.  Mr.  Von 
Schon  will  continue  his  consulting  prac- 
tice in  hydro-electric  engineering,  public 
utility  valuations,  underwriters'  reports, 
water  rights  and  public  service  legal 
issues. 

R.  S.  Daniels,  who  has  been  on  the 
engineering  force  of  the  Washington 
Water  Power  Company,  Spokane,  Wash., 
for  the  last  fifteen  years,  has  resigned 
to  become  assistant  to  the  chief  engi- 
neer of  the  California-Oregon  Power 
Company,  with  headquarters  in  San 
Francisco.  Mr.  Daniels  has  long  been 
active  in  engineering  affairs  in  Spokane 
and  was  the  chairman  of  the  Spokane 
Section,  A.  I.  E.  E.,  last  year. 

James  Rowland  Bibbins  has  resigned 
as  supervising  engineer  of  the  Arnold 
Company,  electrical,  civil  and  mechan- 
ical engineers,  Chicago,  to  become  man- 
ager of  the  department  of  transporta- 
tion and  communication  of  the  United 
States  Chamber  of  Commerce,  Wash- 
ington, D.  C.  Mr.  Bibbins  was  edu- 
cated at  Baltimore  City  College  and  the 
University  of  Michigan.  He  first  be- 
came engaged  in  electric  and  railway 
utilities  work  at  Detroit.  Later  he 
entered  the  service  of  the  Westinghouse 
Manufacturing  &  Electric  Company, 
being  engaged  in  economic  research  in 
the  development  of  steam  and  gas 
power.  In  1909  he  became  associated 
with  the  Arnold  Company  and  since 
then  has  undertaken  many  important 
engineering  investigations  and  reports 
for  public  bodies  and  various  corpora- 
tions. In  his  new  work  he  will  be 
in  close  touch  with  ocean  and  inland 
waterway  shipping,  steam  and  electric 
railroad  transportation,  cables  and  tele- 
graphs, postal  facilities  and  roads.  Mr. 
Bibbins  has  been  chairman  of  the  Chi- 
cago Section,  A.  I.  E.  E.,  and  of  the 
terminal  committee  of  the  Western 
Society  of  Engineers. 


Paul  P.  Ashworth,  who  has  been 
elected  chairman  of  the  Utah  Section 
of  the  American  Institute  of  Electrical 
Engineers,  is  distribution  engineer  of 
the  Utah  Power  &  Light  Company,  Salt 
Lake  City.  Mr.  Ashworth's  first  asso- 
ciation with  the  electrical  industry  was 
in  1907,  when  he  entered  the  employ  of 
the  Telluride  Power  Company  in  Colo- 
rado. Later  he  was  associated  with  sub- 
sidiary properties  of  that  company — 
the  Wyoming  Electric  Company  at  Cas- 
per, Wyo.,  and  the  Bear  River  Power 
Company  in  Idaho.  When  the  Telluride 
Power  Company  was,  with  other  prop- 
erties, consolidated  into  the  Utah  Power 
&  Light  Company  organization  Mr. 
Ashworth  became  associated  with  the 
latter  company  He  was  graduated  from 
Cornell  in  1914.     He  is  secretary  of  the 


convention  committee  of  the  A.  I.  E.  E. 
in  charge  of  arrangements  for  the  In- 
stitute's convention  In  Salt  Lake  City, 
June  2. 

Walter  A.  Shaw,  for  seven  years 
engineering  member  of  the  Illinois  Pub- 
lic Utilities  Commission,  has  opened  a 
consulting  engineering  office  at  30 
North  La  Salle  Street,  Chicago.  Mr. 
Shaw  will  handle  public  utility  rate 
cases  and  public  utility  and  industrial 
management. 

C.  W.  Koiner,  who  for  thirteen  years 
has  been  general  manager  and  mechani- 
cal and  electrical  engineer  of  Pasadena's 
municipal  light  and  power  department, 
was  appointed  city  manager  of  Pasa- 
dena on  May  2.  The  new  position  will 
invest  him  with  the  administration  of 
all  municipal  affairs  other  than  the 
library  and  legal  departments. 

Robert  J.  Mailhouse,  formerly  assis- 
tant engineer,  motive  power  department 
of  the  Interborough  Rapid  Transit 
Company,  New  York  City,  has  opened 
offices  in  New  Haven,  Conn.,  and  is  pre- 
pared to  make  estimates  and  design  and 
supervise  electrical  installations.  Jo- 
seph N.  Golding,  electrical  engineer, 
joins  Mr.  Mailhouse  in  this  undertak- 
ing. Mr.  Mailhouse  has  heretofore 
been  connected  with  the  Youngstown 
(Ohio)  Sheet  &  Tube  Company  and  the 
Stone  &  Webster  Engineering  Corpora- 
tion,  Boston. 
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P.  V.  Moffat,  who  has  been  assistant 
credit  agent  of  the  Southern  California 
Edison  Company  for  some  time,  has 
been  promoted  to  the  position  of  credit 
agent. 

T.  O.  Grisell  has  become  sales  man- 
ager of  the  Green  Engineering  Com- 
pany, East  Chicago,  Ind.,  to  succeed 
Walter  S.  Burke,  who  has  been  ap- 
pointed New  York  representative  of 
the  company. 

R.  B.  Randall,  formerly  connected  with 
the  Chicago  office  of  the  Blaw-Knox 
Company,  Blawnox,  Pa.,  has  been  ap- 
pointed manager  of  the  new  sales  ter- 
ritory in  tlie  Southwest,  with  headquar- 
ters in  the  Interstate  Building,  Kansas 
City,  Mo. 

H.  S.  Ross,  formerly  in  charge  of  the 
record  department  of  the  Southern 
California  Edison  Company,  has  been 
transferred  to  the  right-of-way  de- 
partment, and  F.  W.  Morris  has  been 
advanced  to  the  position  of  record 
clerk. 

E.  J.  Wood  has  been  appointed  man- 
ager of  the  factory  control  department 
of  the  Columbian  Enameling  &  Stamp- 
ing Company,  Terre  Haute,  Ind.  Mr. 
Wood  was  formerly  connected  with  the 
works  management  department  of  the 
Westinghouse  Electric  &  Manufactur- 
ing Company. 

Karl  B.  Crawford  has  been  appointed 
superintendent  of  the  Camaguey  (Cuba) 
Electric  Company.  Mr.  Crawford  was 
formerly  superintendent  of  the  Ohio 
Gas  &  Electric  Company,  Leetonia, 
Ohio.  Previous  to  this  connection  he 
was  associated  with  the  Electric  Rail- 
way Improvement  Company,  Cleveland, 
Ohio,  and  the  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pitts- 
burgh, Pa. 

R.  J.  Bravand  has  been  appointed 
Birmingham  (Ala.)  district  manager  of 
the  Hazard  Manufacturing  Company, 
Wilkes-Barre,  Pa.  Mr.  Bravand's  con- 
nection with  the  Hazard  company 
covers  a  period  of  twenty  years,  partly 
at  the  plant  and  partly  in  the  field.  Of 
recent  years  he  has  been  service  engi- 
neer and  in  that  capacity  made  an  in- 
tensive study  of  wire-rope  engineering 
as  applied  particularly  to  mine  hoist- 
ing  and   haulage. 

F.  B.  Segur  has  retireil  as  president 
of  the  Electrical  Manufacturers'  Equip- 
ment Company  with  the  sale  of  the 
business  to  the  Peerless  Equipment 
Company.  Mr.  Segur  became  identified 
with  the  electrical  industry  in  1885  as  an 
employee  of  the  Western  Electric  Com- 
pany. In  1892  he  took  charge  of  the 
Jenney  Electric  Company,  Kansas  City, 
Mo.,  and  in  1894  became  associated  with 
Roth  Brothers,  Chicago.  In  1904  he 
was  made  manager  of  the  Northern 
Wire  &  Cable  Company,  and  in  1909  he 
joined  the  Northern  Electric  Company 
in  an  executive  capacity.  He  formed 
the  Electrical  Manufacturers'  Equip- 
ment Company  in  1911  with  head- 
quarters in  Chicago  to  manufacture 
coil-winding  tools  and  allied  equipment 
of  his  own  design,  and  he  had  served 
ever    since    as    president    and    general 

manager. 


G.  G.  Shannonhouse,  Jr.,  formerly 
with  the  Du  Pont  Engineering  Com- 
pany, has  resigned  to  become  asso- 
ciated with  the  Industrial  Controller 
Company  of  Milwaukee  as  a  special  fac- 
tory representative. 

Arthur  L.  Linn,  Jr.,  has  been  elected 
vice-president  of  the  United  Gas  & 
Electric  Corporation  of  Connecticut, 
New  York  City,  to  succeed  T.  A.  John- 
son, who  resigned  a  few  months  ago. 
Mr.  Linn  was  formerly  treasurer  and 
controller  of  the  company  and  will  con- 
tinue to  fill  that  office  in  connection  with 
the  vice-presidency. 

Jacob  A.  Kahn,  who  was  recently 
olected  president  of  the  Capital  Elec- 
ti  ic  Company,  electrical  jobber  of  Salt 
Lake  City,  Utah,  has  served  as  vice- 
president  and  treasurer  of  the  com- 
pany since  March  1,  1918.  Mr.  Kahn 
was  born  July  16,  1872,  at  Morrison, 
111.  He  moved  to  Leadville,  Col.,  in 
1880.     After  several  years  of  banking 


cxperince  he  was  elected  a  vice-presi- 
dent of  the  Baer  Brothers  Mercantile 
Company  on  Jan.  1,  1899,  and  in  Jan- 
uary, 1913,  he  was  made  president  and 
manager  of  that  company.  That  posi- 
tion he  held  until  he  became  identified 
v.'ith  the  Capital  Electric  Company.  Mr. 
Kahn  is  chairman  of  the  advisory  com- 
mittee of  the  Rocky  Mountain  Electri- 
cal Co-operative  League  and  takes  a 
keen  interest  in  the  local  affairs  of  the 
ii.dustry  and  of  the  city  in  general. 

Stuart  C.  Irby  has  been  appointed 
vice-president  of  tlie  Cabell-Irby  Com- 
pany, Jackson,  Miss.,  recently  organized 
to  conduct  a  wholesale  business  in  elec- 
trical supi)lies  in  Mississippi  and  the 
northern  part  of  Louisiana.  For  nearly 
two  years  Mr.  Irby  and  T.  C.  Cabell 
carried  on  a  retail  and  construction 
business.  Previous  to  this  Mr.  Irby 
was  connected  with  Henry  L.  Doherty  & 
Company,  New  Y'ork  City,  for  twelve 
years,  resigning  as  business  manager 
of  one  of  their  properties  to  go  into 
business  with  Mr.  Cabell,  who  is  a 
graduate  of  the  Massachusetts  Insti- 
tute of  Technology  and  has  had  fifteen 
years'  experience  in  electrical  engineer- 
ing, construction  and  sales. 


Robert  B.  M.  Wilson  has  been  ap- 
pointed sales  engineer  of  the  Chicago 
district  of  the  Conveyors'  Corporation 
of  America,  with  headquarters  at^  326 
West  Madison  Street,  Chicago.  With 
him  will  be  associated  as  an  assistant 
E.  M.  Wolfe. 

R.  H.  Witherspoon  has  been  appointed 
manager  of  the  Atlanta  branch  of  the 
R.  B.  Corey  Company,  New  York  City, 
marine  electrical  engineers  and  con- 
tractors. He  has  been  identified  with 
the  electrical  industry  in  the  South  for 
several  years,  having  been  connected 
with  the  Westinghouse  Electric  & 
Manufacturing  Company  and  later  with 
the  Atlanta  branch  of  the  Western 
Electric    Company. 

William  R.  Cadwell  has  joined  the 
staff  of  the  Norwood-Noonan  Company, 
contracting  electrical  and  mechanical 
engineers,  Chicago,  and  will  handle  in- 
dustrial and  railway  electrical  installa- 
tions for  the  company.  Mr.  Cadwell 
for  the  last  four  years  has  been  super- 
intendent of  the  electrical  contracting 
firm  of  A.  S.  Schulman.  He  was  con- 
nected wnth  the  Chicago  &  Northwest- 
ern Railway  for  nine  years,  leaving  its 
employ  as  assistant  electrical  engineer. 
He  is  a  member  of  the  American  Insti- 
tute of  Electrical  Engineers. 

C.  H.  Purdy  has  been  appointed  man- 
ager of  the  new  Cleveland  and  Pitts- 
burgh offices  which  have  just  been 
opened  by  the  R.  W.  Lillie  Corporation, 
50  Church  Street,  New  York  City.  Mr. 
Purdy's  headquarters  are  in  the  Engi- 
neers' Building  in  Cleveland,  from  which 
he  will  cover  the  State  of  Ohio  and  part 
of  Pennsylvania.  After  his  graduation 
from  Union  College  in  Schenectady, 
N.  Y.,  Mr.  Purdy  became  connected 
with  the  Consumers'  Power  Company, 
Jackson,  Mich.,  and  he  is  now  leaving 
the  Springfield  (Ohio)  Light,  Heat  & 
Power  Company  where  he  has  been  rail- 
way sales  engineer. 

Richard  E.  Caldwell  of  Salt  Lake  City 
has  been  appointed  State  Engineer  of 
Utah,  to  succeed  George  F.  McGonagle. 
The  new  engineer  is  a  native  of  Utah 
and  has  been  identified  with  some  of 
the  most  important  engineering  proj- 
ects in  the  West.  He  is  the  senior 
member  of  the  engineering  firm  of  Cald- 
well &  Richards  and  has  been  in  charge 
of  the  Millard  C'ouiity  drainage  project, 
one  of  the  largest  irrigation  and  drain- 
age enterprises  in  the  West,  the  pur- 
pose of  which  is  to  reclaim  80,000  acres. 


Karl  G.  Roebling,  president  of  John 
A.  Roebling's  Sons  Company,  wire 
manufacturers  of  Trenton,  N.  J.,  died 
at  his  summer  home  at  Spring  Lake, 
N.  J.,  May  29,  at  the  age  of  forty-eight. 
He  had  been  connected  with  the  wire 
company  all  his  business  life,  and  since 
the  latter  part  of  1918  had  been  the 
president,  having  formerly  been  treas- 
urer of  the  company.  He  was  a  grand- 
son of  John  A.  Roebling,  who  buUt  the 
Brooklyn  Bridge. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Value  of  Electrical  Exports  in  April 
Was  $9,085,598 

ALTHOUGH  the  value  of  electrical  exports  for  the  month 
of  April — $9,085,598 — is  about  $700,000  less  than  that 
for  the  month  of  March,  it  is  nevertheless  over  $2,000,000 
better  than  the  exports  of  April  of  1920.  The  total  to  date 
amounts  to  $47,833,076,  which  is  $7,000,000  more  than  the 
total  electrical  exports  for  the  year  1916.  So  far  this  year 
the  exports  are  averaging  almost  $12,000,000  a  month, 
which  if  continued  would  bring  a  record  year  of  more  than 
$143,000,000.     The  total  for  1920  was  $102,618,508. 

Only  two  items  exported  in  April  wei'e  in  higher  amounts 
than  in  the  three  previous  months  this  year — carbon  fila- 
ment lamps  and  rheostats  and  controllers.  Carbons,  fans, 
heating  and  cooking  apparatus,  interior  wiring  supplies, 
meters  and  measuring  instruments,  telephones  and  miscel- 
laneous materials  made  low  marks  for  this  year. 

With  the  general  decline  of  prices  over  -the  last  few 
months  of  1920  and  up  to  date  in  1921,  it  is  not  surprising 
to  find  the  values  of  sales  drop  off.  If  these  lower  prices 
affected  April  sales  to  an  extent  of  only  10  per  cent,  still 
it  would  put  April  ahead  of  March. 

The  Bureau  of  Foreign  and  Domestic  Commerce  is  re- 
sponsible for  the  figures  in  the  attached  table. 


Four  Month?  Ended 

nil . 

1920 

1921 

1920 

1921 

Batteries 

$487,472 

$430,235 

$2,080,040 

$1,949,722 

Carbons 

84.967 

12,059 

429,724 

196,802 

Dynamos  and  generators . 

636.362 

569,941 

1,877.173 

2,524,571 

Fans    

149.728 

120,361 

374,164 

968,117 

Heating  and  cooking  ap- 

paratus  

140.715 

165,962 

530,004 

1,019,943 

Insulated  wire  and  cable  . 

526.556 

807,218 

2,298,980 

5.100.392 

Interior  wiring  supplies. . . 

308,091 

170,038 

902.809 

1,169.689 

Arc  lamps.          

698 

1,927 

2.049 

7.469 

Carbon-filament  lamps. . . 

11,514 

22,602 

48,379 

66.916 

Metal-filament  lamps. . . 

352,669 

384,224 

1,355,105 

1,898.752 

Magnetos,    spark    plugs, 

etL- 

310,744 

131,474 

1,268,402 

707.421 

Meters     and     measuring 

instruments 

181,663 

250,913 

796,905 

1.279.525 

Motors 

923,096 

1,711,620 

3,730,451 

7.774.078 

Rheostats  and  controllers. 

66,389 

164.745 

244,325 

527.882 

Switches  and  accessories. 

272,680 

432.487 

1.304,550 

2.322.417 

Telegraph  apparatus 

44,394 

42,590 

306,078 

551.046 

Telephones 

326,497 

447,530 

1,224.591 

2,425.777 

Transformers 

169,976 

783.906 

1,162,720 

3.795.323 

960,139 

2,435.766 

8,823,451 
$28,759,900 

13.547,234 

Total 

$6,954,350 

$9,085,598 

$47,833,070 

No  General  Increase  in  Prices  of  Bare 
Copper  Wire 

IN  LINE  with  the  gradual  firming  of  the  copper  market 
over  the  past  few  weeks,  at  least  two  producers  of 
bare  copper  wire  have  increased  their  base  prices  to  the 
extent  of  h  cent  per  pound.  This  is  interesting  in  the  light 
of  the  prevailing  opinion  that  a  rush  to  buy  copper  wire 
will  follow  a  stiff  advance  of  prices.  That  this  increased 
demand  has  not  materialized,  it  is  thought,  is  because  the 
copper  market  does  not  consistently  hold  its  gains  and 
the  advance  in  base  prices  by  wire  producers  has  not  been 
general.  Within  the  past  two  weeks  spot  electrolytic  copper 
touched  a  high  range  of  151  cents  per  pound,  but  it  has 
since  receded  to  a  weak  13j  cents. 

At  the  present  time,  though  base  prices  are  quoted,  they 
do  not  represent  an  absolute  indication  of  prices  for  the 
reason  that  the  market  is  so  strongly  competitive  these 
prices  are  not  strictly  adhei'ed  to.  Among  several  of  the 
lea('ing  producers  quotations  range  in  gradations  of  I  cent 
per  pound  from  15  to  16  cents.     The  market  remains  fully 


as  quiet  as  it  has  been  over  the  past  few  months.  Central 
stations  are  showing  little  activity  and  buying  is  mostly 
for  maintenance,  though  it  is  said  that  an  increase  in  the 
number  of  inquiries  from  the  West  is  noted.  The  foreign 
market  is  flat  and,  taken  all  in  all,  the  outlook  seems  to 
point  to  a  very  quiet  summer. 

Producers  are  reconciled  to  this,  however,  and  are  buy- 
ing copper  from  hand  to  mouth  for  the  most  part.  Produc- 
tion is  down  commensurate  with  buying,  and  in  a  number 
of  instances  plants  are  operated  only  as  orders  are  re- 
ceived. Deliveries  can  be  made  promptly  and  on  an  aver- 
age range  from  ten  days  to  two  weeks  and  even  better. 

Hopes  are  now  being  pinned  to  the  fall  months,  as  it  is 
generally  expected  that  September  and  October  will  see  a 
material  increase   in   business  in  this   line. 


England's  Future  in  Electrical 
Manufacture 

UNDER  the  caption  "The  Future  of  Electrical  Manu- 
facture" Mr.  Mensforth,  Director-General  of  Fac- 
tories, War  Office,  presents  in  the  annual  manufacturers' 
number  of  the  London  Electrician  for  May  20  what  he 
believes  to  be  the  possibilities  of  electrical  manufacture  in 
England.  He  states  that  the  part  that  electrical  engineer- 
ing will  have  in  the  removal  of  the  difliculties  incidental  to 
electrical  manufacture  is  dependent  upon  the  vision  and 
courage  of  the  men  responsible  for  its  development.  The 
possibilities  of  electrical  manufacture,  Mr.  Mensforth  states, 
can  best  be  developed  by: 

1.  The  education  of  the  general  public  as  to  the  utility 
as  well  as  the  convenience  of  electricity. 

2.  The  technical  development  to  the  highest  state  of  ef- 
ficiency and  reliability  of  all  apparatus. 

3.  The  better  standardization  of  apparatus  to  facilitate 
manufacture. 

4.  The  provision  of  the  best  plants  and  facilities  in  the 
factory  manufacturing  the  apparatus. 

5.  The  efficient  utilization  by  all  concerned  of  these 
facilities  up  to  the  fullest  extent. 

"While  much  may  be  done  to  educate  the  public  as  to  the 
possibilities  of  electricity,  especiilly  in  the  homes,  is  it 
sufficiently  realized,"  asked  Mr.  Mensforth,  "that  while  we 
have  shortened  hours  and  improved  the  working  conditions 
of  all  classes  of  industrial  workers  we  have  done  nothing 
to  help  the  ordinary  woman  in  her  home  ?  In  this  direc- 
tion Anibraa  is  far  ahead  of  us,  a  condition  of  aft'airs  very 
largely  brought  about  by  the  shortage  of  and  difficulties 
with  domestic  help,  which  has  been  experienced  there  for 
years,  a  position  in  which  we  now  find  ourselves. 

"The  whole  possibility  of  domestic  electrical  apparatus 
has  been  changed  in  the  last  two  or  three  years  by  the 
servant  problem,  combined  with  the  increasing  cost  of  town 
gas,  and  a  determined  effort  should  be  made  to  develop 
and  market  apparatus  suitable  to  our  needs,  advantage 
being  taken  in  its  design  of  any  ideas  women  may  have 
in  connection  with  its  use. 

"Our  future  prosperity  is  intimately  associated  vrith  the 
supply  of  cheap  power,  the  two  largest  items  going  to  make 
the  cost  of  power  being  coal  and  capital  charges." 

While  Mr.  Mensforth  gives  the  electrical  engineer  credit 
for  improvement  in  the  efficiency  of  steam  pi-ime  movers, 
he  believes  that  he  has  until  recently  confined  his  atten- 
tion too  much  to  steam  consumption  in  the  prime  mover 
and  has  not  paid  enough  attention  to  the  question  of  econ- 
omy in  boiler-house  and  auxiliary  plants. 
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"It  is  only  recently  that  the  country  has  devoted  any 
real  attention  to  the  study  and  commercial  development  of 
insulating  materials,"  says  the  author,  "and  very  much 
more  will  have  to  be  done  in  this  direction  if  we  are  to 
hold  our  own  in  the  future  and  further  to  bring  down 
the  cost  of  much  of  our  electrical  apparatus. 

"The  problem  of  standardization  from  the  point  of  view 
of  manufacture  of  electrical  apparatus  is  a  difficult  one, 
inasmuch  as  all  design  is  a  compromise  based  on  the  neces- 
sity of  the  individual  case,  and  it  is  hard  to  decide  whether 
it  is  wiser  to  sacrifice  a  certain  amount  of  material  in  a 
machine  to  enable  a  size  to  be  used  which  is  in  stock  or 
to  put  in  the  exact  amount  and  use  special  sizes  with  con- 
sequent increased  stock  and  possible  delays." 


Improved  Outlook  Reported  for  Schedule 
Material  Sales 

THE  outlook  for  schedule  material  sales  is  improving. 
The  gradual  resumption  of  building  operations  in  many 
parts  of  the  country  is  a  helpful  factor  in  the  situation, 
and  some  producers  of  schedule  material  are  now  operating 
at  or  very  near  full  time.  There  are  still  considerable 
stocks  of  raw  materials  on  hand.  The  labor  situation  within 
the  manufacturing  branch  is  at  present  favorable.  Up  to 
Tuesday  night  there  was  no  indication  of  a  price  decline. 

Sentiment  among  jobbers  is  in  favor  of  the  adoption  of 
net  prices  by  the  manufacturers  instead  of  the  present 
general  method  of  applying  a  discount  to  an  entire  schedule. 
The  net  price  plan,  it  is  stated,  would  enable  the  dis- 
tributer to  sell  fast-moving  material  at  a  lower  margin  of 
profit  and  allow  him  to  place  a  sufficient  margin  on  the 
normal  and  slow-moving  lines  to  carry  the  burdens  of  in- 
vestment and  overhead  on  these  products.  This  alloca- 
tion of  the  overhead  where  it  would  seem  to  belong  should 
enable  the  distributer  to  handle  economically  the  staple 
commodities  for  which  the  demand  is  so  great,  including 
such  articles  as  key,  keyless  and  pull  sockets,  plug  fuses, 
combination  plug  cutouts  and  service  switches.  These ' 
materials  represent  in  some  cases  an  annual  turnover  of 
ten  or  twelve  compared  with  three  or  four  in  the  slow- 
moving  lines. 

In  the  sale  of  No.  14  rubber-covered  wire  the  net  price 
method  is  reported  to  be  working  well,  and  one  of  the 
large  manufacturers,  it  seems,  has  also  been  making  net 
prices  for  some  time  on  schedule  material.  Representa- 
tive jobbers  assure  that  they  feel  this  to  be  to  the  advantage 
of  the  trade  as  a  whole  as  the  net  price  system  means  that 
the  jobber  would  become  a  more  efficient  distributer  for 
the   manufacturer. 

Hot  Weather  in  Some  States  Brings  Out 
Fan  Motor  Stocks 

THE  fan-motor  business  to  date  has  been  quite  spotty, 
depending  entirely  upon  the  section  of  the  country  can- 
vassed. The  Central,  Pacific  and  Southern  belts  have  been 
the  most  active,  while  the  New  England  and  Middle  At- 
lantic territories  have  been  comparatively  quiet.  St.  Louis 
reports  heavy  sales  in  fans  as  constituting  the  most  promi- 
nent feature  in  the  electrical  jobbing  field  last  week.  Ab- 
normally hot  weather  for  the  time  of  year  was  experienced 
throughout  all  of  the  surrounding  territory,  and  the  rush 
for  fans  quickly  depleted  the  stocks  of  those  who  had 
cautiovsly  laid  in  but  a  small  supply.  Stocks  in  the  hands 
of  the  jobbers  have  been  sufficient  to  meet  this  early  de- 
mand, but  movement  of  fans  from  the  manufacturers  is 
under  way.  One  manufacturer  reports  a  normal  business 
so  far  this  year. 

Varied  returns  are  received  in  Chicago  on  fan  trade. 
While  some  jobbers  there  seem  to  feel  that  they  will  have 
difficulty  in  disposing  of  stocks,  certain  dealers  report 
excellent  business  and  say  they  fear  inability  to  fill  orders. 
Excessive  heat  is  reported  from  southern  Illinois  and  in 
Iowa,  causing  good  sales  in  those  territories.  A  feature 
noted  is  that  while  last  year's  requirements  ran  largely  to 
household  sizes  many  orders  are  coming  in  now  for  16-in. 


and  ceiling  fans.  Cincinnati,  too,  is  one  of  the  bright 
spots  for  recent  fan  movement. 

Advices  from  Atlanta  state  that  the  protracted  period 
of  hot  weather  for  the  past  two  weeks  has  finally  brought 
out  the  buying  element,  with  the  result  that  a  very  brisk 
movement  of  fans  is  noted,  covering  both  the  pedestal 
and  ceiling  types.  For  a  time  it  was  thought  that  fans 
were  moving  so  slowly  the  pressure  would  be  too  great 
to  hold  up  the  price,  but  no  second  reduction  has  taken 
place  and  it  is  considered  the  prices  will  remain  steady 
for  some  time. 

The  Pacific  Coast  States  have  responded  well  to  early 
buying,  according  to  certain  manufacturers,  and  the  pi'es- 
ent  market  there  is  reported  good. 

But  from  the  Atlantic,  New  England  and  Eastern  States 
the  reports  are  not  so  good.  Sales  in  New  York  as  a 
whole  are  unsatisfactory.  Initial  orders  were  small  be- 
cause of  heavy  carry-overs  from  last  year.  While  these 
may  have  been  taken  up  in  fair  amount  by  dealers,  the 
jobbers  have  held  off  on  their  reorders  awaiting  fan 
weather.  Only  moderately  warm  weather  has  struck  New 
York  to  date.  From  one  source  of  manufacture,  however, 
good  sales  have  been  made  in  the  New  York  territory. 

It  is  felt  that  a  great  deal  of  pressure  must  be  put  upon 
sales  of  fan  motors  for  residential  use.  When  hot  weather 
comes  the  commercial  and  industrial  houses  will  enter  the 
market,  but  up  to  the  present  the  public  in  general  ai; 
home  has  continued   to  suffer  in  peace. 


The  Metal  Market  Situation 

THE  copper  market  is  weaker  in  tone  despite  the  im- 
proving statistical  position.  Stocks  in  the  hands  of 
producers  were  reduced  about  20,000,000  lb.  last  month, 
it  is  estimated,  and  current  production  continues  below  con- 
sumption. This  is  offset,  however,  by  the  weakness  of  de- 
mand. Domestic  purchases  are  of  the  hand-to-mouth 
order,  and  foreign  buying,  which  has  heretofore  been  the 
mainstay  of  the  market,  has  ceased. 

This  is  due  in  part  to  a  firming  of  export  quotations  re- 
cently but  principally  to  the  unexpected  weakness  of  all 
foreign  exchanges.  Sterling  this  week  dropped  below  $3.80, 
the  lowest  mark  reached  since  last  January,  and  this  means 
a  lowering  of  the  equivalent  price  per  pound  of  copper  in 
London.  Consequently,  foreign  consumers  have  held  off 
placing  orders  in  this  country.  The  large  producers  are 
now  nominally  quoting  13.25  cents  per  pound  for  prompt 
shipment,  13.25  cents  for  June  ancl  13.50  cents  covering 
July,  but  these  prices  are  shaded  at  least  J  cent,  it  is 
reported. 

Zinc  has  declined  to  new  low  levels,  and  at  its  present 
extremely  attractive  price  it  is  hoped  that  increased  buying 
will  result.  Tin  has  dropped,  too,  following  London  prices 
and  foreign  exchange  rates  down.  This  market  is  largely 
speculative  and  consumers  remain  conservative,  but  should 
the  price  remain  under  30  cents  it  is  possible  that  consum- 
ers will  be  induced  to  buy.  Lead  demand  is  quiet  with 
i  cent  drop  in  price.  Several  of  the  scrap  metals  show 
slight  advances. 

NEW  YORK  METAL  MARKET  PRICE 

May  31.  1921  June  7.  1921 

(opprr  JC       ^       d  £      s      d 

l.oiulon,  -^LHiidard  spot 72     10      0  72     15     0 

Cent-s  per  Pound  Cents  per  Pound 

Prime  Lake 13  25  1 3  25 

Electrolytic 13  25—13.50  13   12S-I3  25 

Casting 12  50  12  37S 

Wirebase 15  00—15.25  15  00—15  25 

Lead,  trust  price 5  00  4.75 

Antimony 5.25  5  20 

Nickel,  Ingot 41.00  41.00 

Sheet  zinc,  f.o.b.  smelter 10.00  10  00 

Zinc,  spot 5.20  5  00 

Tin 31.62!  29.50 

.Muminum,  98  to  99  per  cent 28  00  28  00 

OLD  METALS 

Cents  per  Pound  Cents  per  Pound 

Heavy  copper  and  wire 10   50—10  75  10.75 — MOO 

Brass,  heavv 5  25—  5  50  5  25—  S  50 

Bras.s,  light 4  00—  4  25  4  00—  4  50 

Lead,  heavy 4  25—  4  40  4  25  -  4  50 

Zinc,  old  Scrap 2  50—2  75  2  50-2  75 
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THE  Week 

IN  TRADE 


Prices   When   Quoted    Are   Those   Prevailing   at   the 

Opening  of  Business  on   Monday  of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


A  GENERAL  increase  in  residential  construction  is  re- 
ported from  virtually  every  teiTitory  of  the  country; 
San  Francisco  itself  is  less  active  than  it  has  been  this 
year,  and  Chicago,  too,  has  not  picked  up  its  accustomed 
pace.  In  the  latter  city,  however,  the  feeling  is  that  the 
labor  difficulties  will  be  over  very  soon.  Commercial  build- 
ing, though,  is  rather  more  quiet. 

There  is  an  increasing  movement  of  wiring  materials  in 
most  centers.  The  jobbing  trade  is  reported  as  supplying 
a  firm  demand  that  is  tending  upward  in  the  St.  Louis 
district.  Poles  and  cross-arms  are  moving  in  better  supply 
and  line  hardwai'e  has  started.  Washing  machines  are  sell- 
ing well  thei-e;  they  are  selling  well  in  the  Chicago  district, 
and  vacuum  cleaners  are  moving  where  real  sales  effort  is 
applied.  Boston  shows  an  improvement  in  jobbing  trade 
and  washers  too  are  in  good  demand.  Residential  and 
commercial  building  is  becoming  better  in  the  South.  New 
York  jobbing  trade  continues  quiet,  and  it  is  felt  that  it 
will  stay  so  for  the  summer.  Schedule  material  is  not  mov- 
ing well  there,  and  the  trade  asserts  it  feels  the  pi'ice  is 
too  high. 


NEW  YORK 

Some  jobbers  report  that  May  sales  went  ahead  of  the 
previous  month,  but  others  say  either  that  business  only 
held  its  own  or  else  that  it  fell  off  slightly.  The  general 
situation  is  quiet  and  the  trade  has  settled  down  to  expect 
a  summer  of  very  light  business. 

Building  construction  looms  up  as  one  of  the  favorable 
factors  promising  future  relief  to  the  electrical  market. 
As  yet  its  effect  has  not  been  felt,  however,  and  contractors 
are  buying  sparingly.  Building  plans  filed  during  the  week 
of  May  14  to  20  inclusive,  according  to  the  Dodge  reports, 
represented  572  new  buildings,  totaling  about  $17,583,000, 
of  which  total  418,  or  $11,300,000,  were  for  residences.  Dur- 
ing the  same  week  contracts  actually  awarded  totaled  $13,- 
082,000  for  303  new  buildings,  of  which  228,  with  a  value 
of  $9,731,000,  were  for  residential  buildings.  The  terri- 
tory covered  by  the  above  figures  is  New  York  State  and 
New  Jersey  north  of  Trenton.  The  outlook  afforded  by 
the  construction  program  is  somewhat  dimmed  by  the  em- 
ployment situation,  however,  for  in  New  York  City  alone 
at  the  present  time  it  is  reliably  estimated  that  there  are 
300,000  out  of  work. 

General  reductions  in  the  price  of  dry  cells  have  been 
made  as  well  as  cuts  on  one  or  two  items  of  individual 
manufacture. 

A  representative  jobbing  house  is  circularizing  to  dis- 
pose of  a  large  stock  of  16-in.  non-oscillating  fans  at  cost. 
These  were  carried  over  from  last  year. 

Metal  Molding. — Some  jobbers  find  the  market  quiet  on 
this  item,  but  others  report  an  active  demand.  The  price  of 
1,000  ft.  of  the  three-wire  to  four- wire  size  of  different 
makes  varies  from  $67.50  to  $68.80. 

Dry  Cells. — General  price  reductions  have  just  been  an- 
nounced by  manufactui-ers,  including  "Columbia,"  "Red 
Seal,"  "Evei-ready"  and  other  batteries.  In  barrel  lots 
jobbers  now  quote  No.  6  regulars  at  29  cents  each,  com- 
pared with  36  cents  formerly.     Igniters  are  now  30  cents. 

Lighting-Fixture  Chain. — National  Chain  Company,  Col- 
lege Point,  Long  Island,  has  reduced  the  price  of  National 
"Unxld"  guaranteed  chandelier  chain,  effective  June  1. 


Socket  Plug. — Ajax  Electric  Specialty  Company,  St.  Louis, 
Mo.,  announces  a  reduction  in  list  price  on  its  new  type  of 
plural  socket  plugs.  No.  22,  double,  now  list  for  $1  each 
and  No.  33,  triple,  at  $1.25  each.  The  same  discounts 
still  apply. 

Porcelain. — Demand  shows  no  life  and  stocks  are  well 
filled,  in  some  cases  too  much  so.  Since  the  reduction  on 
"Nail-it"  knobs  jobbers  quote  from  $18.37  to  $22.50  per 
1,000  in  barrel  lots.  Tubes,  3  in.  x  rk  in.,  are  worth  from 
$8.05  to  $10.35,  and  two-wire  unglazed  cleats  from  $18.20 
to  $35  in  the  same  quantity. 

Rubber-Covered  Wire. — The  market  is  highly  competi- 
tive. From  16.50  to  $7  per  1,000  is  obtained  for  10,000  ft. 
of  No.  14  single-braid.     Stocks  are  good  and  demand  small. 

Flexible-.\rniored  Conductor. — Price  cutting  continues 
but  demand,  with  a  few  exceptions,  is  weak.  About  $55  is 
nominally  asked  for  1,000  ft.  of  No.  14,  two-wire,  double 
strip,  though  at  least  one  house  offers  a  good  stock  at  $53. 

Schedule  Material. — Buying  on  the  part  of  jobbers  is  flat, 
and  they  freely  state  they  are  holding  off  awaiting  a  lower 
price  which  they  feel  is  imminent. 


CHICAGO 

All  sorts  of  reports  as  to  the  progress  of  business  have 
been  obtainable  this  week,  some  jobbers,  manufacturers 
and  dealers  reporting  excellent  business  while  others  say 
there  is  absolutely  no  trade.  Trade  intei-est  was  centered 
on  the  N.  E.  L.  A.  convention.  Industrial  conditions  remain 
unchanged,  but  it  looks  as  though  a  stop  is  to  be  put  to 
the  existing  labor  controversy  in  the  construction  indus- 
try as  both  sides  are  reported  as  having  agreed  to  arbi- 
tration. The  tie-up  has  lasted  five  weeks  and  is  holding 
up  construction  estimated  to  total  close  to  $100,000,000. 

Copper  and  its  products  have  firmed  up  considerably 
during  the  period,  while  the  downward  tendency  in  the 
remainder  of  the  electrical  line  has  continued.  The  wire 
market  was  slow  to  follow  the  upward  turn  in  copper,  but 
during  the  past  week  the  large  handlers  put  their  price 
up  h  cent,  and  it  is  no  longer  easy  to  locate  distressed 
lots  at  a  cent  or  more  under  the  market. 

Motors. — Trade  in  motors  of  all  sizes  remains  fiat,  the 
general  industrial  inactivity  preventing  any  demand  for 
other  than  fill-in  purposes. 

Washing  Machines. — These  continue  to  be  the  one  de- 
pendable source  of  business.  The  volume  of  business  done 
is  limited  only  by  the  sellers'  ability  to  finance  long-term 
payments.  Whei-ever  selling  activity  is  a  feature  sales  in 
pleasing  volume  are  the  result,  and  this  seems  to  be  true 
in  regard  to  the  higher-priced  standard  machines  as  well 
as  newer  and  cheaper  types. 

Vacuum  Cleaners. — Business  in  vacuum  cleaners  appears 
directly  proportionate,  to  sales  effort.  Manufacturers  who 
stage  selling  campaigns  in  various  towns  for  their  dis- 
tributers' benefit  report  excellent  results  from  crew  efforts 
even  in  those  cities  most  affected  by  the  present  industrial 
depression. 

Wire. — Weatherproof  wire,  obtainable  from  some  sources 
on  a  15^ -cent  base  two  weeks  ago,  is  now  firmly  held  at  2 
cents  higher.  A  leading  jobber  quotes  No.  6  triple-braid 
at  18h  cents  per  pound  in  1,000-lb.  lots.  Bare  copper  wire 
is  up  h  cent  to  17  cents  for  No.  8  in  1,000-lb.  lots.  In 
quantity  it  is  possible  to  shade  from  ?.  to  i  cent  per  pound. 

Flexible  .\rmored  Conductor. — From  a  weak,  uncertain 
quotation  basis  last  week  the  market  has  firmed  up  con- 
siderably in  expectation  of  a  resumption  in  building.  The 
quotation  is  unchanged  at  $57.50  per  1,000  ft.  for  No.  14, 
two-wire,  double-strip,  but  this  quotation  is  not  subject 
to  much  variation. 

Cross-Arms. — Long-leaf  yellow  pine  cross-arms  are  re- 
ported as  taking  another  drop  of  about  10  per  cent.  Quota- 
tions are  not  yet  available,  but  actual  figures  will  be  given 
next  week.  There  is  no  change  in  the  price  of  Pacific 
Coast  arms. 

Locust  Pins. — A  reduction  of  about  $5  per  1,000  has  just 
been  reported  by  one  large  source  of  supply.  The  new 
price,  in  large  quantities,  will  be  about  $35  per  1,000;  in 
small  quantities.  $48. 
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BOSTON 

Business  is  somewhat  spotty  at  present,  althouRh  im- 
provement is  reported  in  jobbing  circles  and  building  opera- 
tions are  more  active.  Building  and  engineering  contracts 
in  New  England  for  the  week  endtd  May  31  totaled  $4,998,- 
200  against  $3,218,000  for  the  same  period  last  year.  Grad- 
ually the  labor  situation  appears  to  be  getting  more  favor- 
able, jobbers  are  still  buying  mainly  for  current  demands 
or  a  little  more.  Prices  are  unsettled  in  wiring  material 
lines,  with  a  tendency  toward  an  open  market  on  large- 
quantity  quotations.  Collections  require  close  follow-up 
work  and  considerable  caution  is  evident  in  granting  credit. 
Deliveries  continue  easy  and  the  outlook  is  for  a  good 
summer  trade  in  many  lines.  The  Holyoke  Water  Power 
Company  is  going  ahead  with  important  local  hydro-elec- 
tric development  work  and  construction  work  has  begun, 
it  is  reported,  upon  the  New  England  Power  Company's 
proposed  development  on  the  Deertield  River  in  southern 
Vermont.  Important  hydro-electric  work  is  also  Under  way 
at  Berlin,  N.  H. 

Appliances. — Despite  complaints  of  some  dealers  that 
business  is  dull,  other  retailers  are  handling  a  fair  volume 
of  trade.  Active  sales  effort  with  emphasis  upon  con- 
venience is  yielding  good  fruit.  Washers  are  moving  con- 
tinuously, and  considerable  interest  is  evident  in  motor- 
driven  ironers.  Electrical  wedding  gifts  are  coming  into 
prominence  this  month,  but  it  is  too  early  for  results. 

Motors. — Beyond  spasmodic  sales  the  market  shows  little 
evidence  of  vitality.  A  good  amount,  however,  of  better- 
ment work  is  being  done,  and  this  is  absorbing  motors  in 
moderate  quantities,  selected  for  particular  jobs.  Prices 
appear  steady  for  the  present. 

Flexible  Armored  Conductor. — This  material  is  weak  on 
quantity  sales,  prices  ranging  from  $-57  to  $60  per  1,000 
ft.  in  No.  14  double-strip,  1,000-ft.  lots,  and  lower  on 
sharply  competitive  sales  in  fair  quantities. 

"Nail-it"  Knobs. — Prices  are  soft,  the  current  sales  fig- 
ure being  about  $21  per  1,000  in  barrel  lots.  Improved 
building  conditions  are  lightly  reflected  in  the  demand, 
which  is  still  readily  handled  from  local  stocks.  Porcelain 
tubes  are  steady  in  price. 

Wire. — Rubber-covered  No.  14  sells  around  $6.75  per 
1,000  ft.  in  1,000-ft.  lots.  Moderate  sales  are  reported, 
with  considerable  competition.  Weatherproof  wire  is  sell- 
ing moderately  well.  Base  prices  vary  a  cent  a  pound  or 
more,  with  varied  additions  for  size.  A  representative 
pi-ice  to  the  contractor-dealer  of  No.  6  in  100-lb.  to  200-lb. 
lots  is  $21..50  per  1,000  ft.  Bare  selling  prices  range  around 
155  cents  to  16  cents  per  pound,  wi+h  light  demand.  Piece- 
meal central-station  construction  work,  house  wiring  and 
new  commercial  structure  wiring  are  helping  sales. 

Lamp  Cord. — Easy  deliveries  and  quiet  prices  prevail. 
No.  18  cotton-covered  cord  brings  $18  in  1,000-ft.  lots. 

Storage  Batteries. — A  temporary  recession  is  noted  in  de- 
mand for  automobile  purposes  within  a  fortnight.  Prices 
are  steady  and  inquiries  in  good  volume. 

Dry  Cells. — Prices  are  easier,  a  leading  make  moving 
for  $30.35  per  100  in  barrel  lots.  No.  6  size,  and  for  $31.35 
in  the  ignition  type.    As  yet  the  demand  is  nothing  striking. 

Rigid  Conduit. — A  better  tone  is  apparent,  one  leading 
house  having  inquiries  Monday  for  two  carload"  lots  from 
diflferent  sections   of  the  country. 


ATLANTA 


Activity  in  residential  and  commercial  construction  is 
growing  each  week,  as  indicated  by  building  permits  over 
the  Southeast.  Permits  in  Atlanta  for  May  were  consider- 
ably greater  than  for  the  same  period  of  1920,  and  from 
all  reports  it  appears  that  a  general  building  revival  is 
slowly  taking  place  in  the  surrounding  states.  The  textile 
strike  called  June  2  has  had  a  dampening  effect  on  industries, 
but  this  probably  will  be  of  short  duration  as  business  in 
general  has  discounted  the  effect  of  wage  reductions.  It 
is  felt  that  the  textile  situation  will  be  cleared  up  in  the 
course  of  a  week  or  two,  putting  this  industry  on  a  more 
healthy  basis.     This  will  help  the  electrical  industry  in  the 


increase  of  business  as  the  industry  stabilizes.  The  report 
of  the  Sixth  Federal  Reserve  district  for  May  shows  a  lull 
of  buying  in  the  rural  district,  which  has  in  turn  tended 
to  slow  up  wholesale  business.  The  contemplated  reduc- 
tion in  discount  rate  has  created  an  easier  tone  in  the  money 
market  and  more  funds  are  in  the  bank  for  loans  on  legit- 
imate enterprises.  This  in  itself  is  one  of  the  bright  fea- 
tui'es  at  this  time. 

Industrial  Lighting. — While  business  in  this  department 
of  the  electrical  industry  experienced  a  sag  along  with  the 
rest,  the  industry  as  a  whole  is  now  devoting  more  thought 
to  the  possibilities  of  efficient  illumination,  and  this,  through 
the  stimulation  of  lighting  experts,  has  increased  business 
materially.  Standard  RLM  reflectors  showed  a  reduction  in 
price  of  approximately  10  per  cent  this  week.  Jobbers' 
stocks  are  well  filled  and  manufacturers  are  not  receiving 
many  large  orders. 

Dry  Batteries. — Regular  dry  cells  dropped  7  cents  each 
this  week,  due  no  doubt  to  the  slackening  in  demand  at  this 
time  of  the  year.  The  demand  for  dry  cells  for  several 
months  past  has  been  very  weak. 

Vacuum  Cleaners. — Eflforts  on  the  part  of  jobbers  and 
dealers  to  turn  over  the  heavy  stocks  of  cleaners  has  re- 
sulted in  sales  stimulation,  and  it  is  fully  expected  that 
fairly  good  business  will  be  experienced  as  the  season  ad- 
vances.   No  price  change  is  to  be  noted. 

Insulating  Materials. — Jou'oers  and  manufacturers  have 
noted  the  insistent  call  lately  for  repair  material  of  all 
descriptions,  this  being  brought  about  by  industrials  reno- 
vating during  their  shutdowns  and  endeavoring  to  utilize 
old  equipment  rather  than  go  into  the  market  at  this 
time  for  new  equipment. 

Electric  Drills. — The  market  for  this  specialty  opened 
up  briskly  last  week,  but  it  is  felt  that  this  is  sporadic 
and  that  the  demand  will  not  be  sustained. 

Heating  Devices. — The  demand  was  stimulated  somewhat 
last  week  through  the  Hot  Point  campaign  but  has  slumped 
off  again  this  week,  with  the  exception  that  flatirons  and 
curling  irons  seem  to  be  moving  fairly  well. 

Electric  Auto  Accessories. — Nearly  all  items  under  this 
head  are  dormant  and  have  been  for  some  time,  but  spot- 
lights and  miniature  lamps  show  some  improvement. 

Fixtures. — Dealers  report  a  good  demand  for  moderate- 
priced  fixtures  for  residential  work.  It  is  expected  that 
the  demand  will  hold  up  fairly  well  throughout  the  summer 
and  fall,  in  view  of  the  present  residential  building  program. 


ST.  LOUIS 

The  demand  for  most  electrical  goods  has  remained  firm, 
with  a  tendency  toward  gradual  growth,  and  it  can  be  said 
that  the  jobbers  view  even  the  immediate  future  with 
entire  confidence.  Stocks,  as  a  rule,  are  in  satisfactory 
condition,  there  being  few  overstocks  reported  and  the 
general  tendency  being  to  keep  them  at  a  minimum.  As 
industrial  buying  is  almost  entirely  for  maintenance  pur- 
poses, the  contractor-dealers  are  loath  to  stock  any 
appreciable  quantity  of  industrial  equipment.  In  schedule 
materials  a  fairly  general  overstock  seems  to  prevail.  One 
price  change  for  the  week  is  reported,  namely,  a  reduction 
of  about  15  per  cent  in  dry  cells.  Credit  conditions  are  un- 
changed, the  average  basis  being  from  forty-five  to  sixty 
days.     Money  is  somewhat  easier  to  obtain. 

Industrial  building  is  still  at  a  very  low  ebb,  but  the 
indications  are  that  one  or  two  large  enterprises  will  be 
started  in  the  next  sixty  days.  Announcement  is  made  of 
the  commencement  of  construction  on  a  five-million-dollar 
group  of  buildings  for  hotel  and  apartment  purposes.  The 
building  wage  situation  is  unchanged,  but  some  express  a 
hope  of  lower  wages  after  July  1  as  a  number  of  the  labor 
contracts  expire  on  that  date. 

Dry  Cells. — Effective  June  1,  a  price  reduction  of  approxi- 
mately 15  per  cent  was  made.  In  barrel  lots  the  regular 
cell  is  now  quoted  at  $31  per  100  and  the  igniter  at  $32. 
The  demand  is  quite  satisfactory  over  the  entire  territory 
and  stocks  are  reported  in  excellent  condition. 

Fans. — A  heavy  retail  demand   continued  last  week,  ex 
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hausting  the  stocks  of  many  retailers  who  have  been  wiring 
jobbers  for  rush  replacements.  Jobbers  had  fairly  good 
stocks  in  most  instances  but  are  asking  for  deliveries  of 
their  orders  on  factories.  One  large  manufacturer  reports 
that  the  demand  so  far  this  year,  while  not  equal  to  that 
of  last  year,  can  nevertheless  be  considered  as  normal. 

Poles  and  Cross-Arms. — One  jobber  reports  a  good  busi- 
ness in  these  items  for  the  week.  This  appears  to  be  un- 
evenly distributed.  The  demand  is  primarily  for  small  ex- 
tensions to  distribution  systems  rather  than  for  major 
transmission  lines.  Representative  quotations  on  34-in.  x 
4J-in.  Rainier  fir  arms,  in  lots  of  1,000  linear  feet,  f.o.b.  St. 
Louis,  are:  3-ft.,  $42.53  per  100;  4-ft.,  $56.70;  5-ft.,  $70.68; 
6-ft.,  $95.05. 

Pole-Line  Hardware. — A  fairly  good  demand  is  found  in 
keeping  with  that  for  poles  and  cross-arms.  Stocks  are 
reported  on  a  conservative  basis. 

Wire. — The  demand  remains  fairly  quiet,  the  only  kind 
selling  in  any  appreciable  quantity  being  No.  14  rubber- 
covered.  The  price  for  it  varies  from  $6.50  to  $7.25  per 
1,000  ft.  in  5,000-ft.  lots.  One  jobber  quotes  a  standard 
grade  at  $6.95  per  1,000  ft.  in  100.000-ft.  lots.  The  same 
jobber  quotes  the  base  on  bare  copper  at  15i  cents  and 
that  for  weatherproof  at  16  cents.  Stocks  are  in  reasonably 
good  condition. 

Tape. — Rubber  and  friction  tape  are  being  sold  in  grad- 
ually increasing  amounts  with  the  demand  not  far  from 
normal.     Stocks  are  in  good  shape  locally. 

Magnet  Wire. — There  is  practically  no  demand  and  job- 
bers' stocks  are  being  kept  at  low  inventory.  One  jobber 
quotes  on  a  17-cent  base. 

Washing  Machines- — A  good  demand  continues  over  the 
entire  territory,  particularly  toward  the  South,  and  it  is 
reported  that  the  call  is  principally  from  the  smaller  towns. 
A  healthy  stock  is  maintained  by  all  of  the  jobbers. 


SEATTLE— PORTLAND 

Business  generally  in  Seattle  and  the  Puget  Sound  dis- 
trict remains  sluggish,  with  no  particular  indication  of 
improvement  in  sight.  Retailei's  report  washing  machines, 
flatirons,  electric  tableware,  etc.,  moving  fairly  well,  but 
jobbers  as  a  whole  report  business  very  poor.  Collections 
are  reported  as  showing  little  improvem.ent.  Residence 
building  on  a  considerable  scale  is  keeping  up  in  the  Sound 
cities,  but  construction  involving  big  investments  is  being 
held  up  by  lack  of  funds.  In  Seattle  this  is  particularly 
true,  and  a  number  of  construction  jobs  involving  several 
million  dollars  are  held  up. 

The  employment  situation  shows  improvement  from  week 
to  week  with  resumption  of  activities  in  the  lumbering  and 
logging  industries  and  increased  call  from  agricultural  dis- 
tricts. Employment  in  the  Puget  Sound  cities  is  still  a 
problem  because  of  the  slow  resumption  of  manufacturing 
and  industrial  activities  and  a  tendency  to  keep  the  over- 
head to  a  minimum  in  all  lines.  Domestic  help  is  becoming 
easier  to  obtain,  and  there  is  also  noted  somewhat  im- 
proved efficiency  of  the  workers.  Jobbers  report  that  this 
condition  is  resulting  in  a  stimulation  in  sales  of  washers. 

Portland  jobbers  report  business  for  the  past  week  as 
rather  slow,  but  prospects  for  the  coming  week  look  con- 
siderably brighter.  The  price  change  for  the  past  week 
is  a  slight  reduction  on  rubber -covered  wire.  Residence 
building  activities  are  reflecting  themselves  in  increased 
demand  for  wire  and  house-wiring  equipment.  Credits  and 
collections  are  not  showing  any  appreciable  improvement. 

Farm  Plants. — While  jobbers  throughout  the  district  re- 
port sales  of  farm  plants  considerably  below  last  year,  the 
indications  for  fall  business  are  still  more  or  less  bright. 
Conditions  which  are  holding  back  this  movement  can  be 
summed  up  in  three  factors — failure  of  farmers  to  dispose 
of  last  year's  crop,  belief  that  prices  of  plants  will  drop, 
and  uncertainty  of  the  future  market  for  farm  products. 

Electric  Tableware. — June  wedding  gifts  are  creating  a 
spurt  in  buying  of  percolators,  chafing  dishes,  toasters  and 
table  stoves,  the  majority  of  this  business  developing 
through  the  department  stores  and  gift  shops. 


Ranges. — These  continue  to  show  little  movement  owing 
to  the  high  price  and  the  determined  stand  of  the  public 
to  wait  for  a  reduction. 

Fuses. — Plug   fuses   in   the    5,    10   and   15-amp.   sizes   are 
moving  fairly  well  on  account  of  increased  activity  in  resi 
dence  construction.     The   movement   in  cartridge  fuses  re 
mains   light.     Stocks   are   in   good   shape   and  prices   fairly 
stable. 

SAN  FRANCISCO 

Members  of  the  San  Francisco  Building  Exchange  state 
that  business  will  have  been  resumed  by  June  13  on  the 
American  or  open-shop  plan,  and  that  they  are  assured  by 
local  employment  bureaus  of  a  sufficiency  of  workmen  for 
outstanding  jobs  in  case  the  unions  composing  the  local 
building  trades  council  do  not  accept  re-employment  at  the 
7J  per  cent  reduction  advised  by  the  arbitration  board. 
Oakland  and  the  other  Bay  cities,  which  have  followed  the 
lead  of  the  San  Francisco  contractors,  expect  to  put  the 
same  plan  in  operation  at  the  same  time.  In  return  the 
local  unions  have  appealed  to  the  district  attorneys  of 
San  Francisco  and  Oakland,  preferring  charges  of  conspir- 
acy in  restraint  of  trade  against  the  respective  builders' 
exchanges  of  those  cities.  The  strike  is  reflected  in  the 
value  of  building  permits  issued.  The  figures  for  May, 
1921,  being:  San  Francisco,  $1,097,151;  Oakland,  $1,033,- 
323,  as  compared  with  respective  figures  of  $3,879,060  for 
San  Francisco  and  $957,679  for  Oakland,  in  May,  1920.  In 
southern  California,  on  the  other  hand,  building  is  pro- 
ceeding at  a  rate  which  nearly  doubles  the  remarkable 
figures  set  for  last  year.  The  value  of  building  permits 
issued  in  Los  Angeles  for  May,  1921,  was  $7,433,760,  as 
compared  with  May,  1920,  figures  of  $3,160,300. 

Fi.\tures. — Because  of  the  building  stagnation  in  the  bay 
district  fixture  manufacturers  are  reporting  a  very  poor 
business  and  jobbers  who  handle  unit  fixtures  find  their 
stocks  to  be  slow-moving. 

Ranges. — The  Great  Western  Power  Company  has  ap- 
proximately 60,000  additional  horsepower  to  deliver  from 
its  Caribou  installation  and  is  planning  an  intensive  elec- 
tric range  campaign  in  the  near  future.  Various  types  of 
ranges  are  now  under  consideration,  and  the  actual  purchase 
will  be  consummated  within  the  next  few  days. 


SALT  LAKE  CITY— DENVER 

Judging  from  the  steady  increase  of  building  permits 
being  issued,  construction  work  is  picking  up  in  a  satis- 
factory way.  The  month  of  May  showed  an  increase  in 
percentage  over  the  month  of  April.  This  big  gain  is 
evidence  both  of  the  easing  of  money  and  of  the  belief  in 
many  quarters  that  economic  conditions  are  now  sufficiently 
stabilized  to  permit  at  least  the  most  pressing  construction 
work.  It  is  significant  that  by  far  the  greatest  number  of 
permits  are  issued  for  the  building  of  homes.  A  fully 
equipped  electrical  home  in  process  of  construction  in  Salt 
Lake  City  will  be  ready  for  demonstration  by  Sept.  1. 

Ironers. — The  sales  of  ironers  are  incidental  and  scat- 
tered, and  the  business  has  not  yet  reached  a  stabilized 
or  regular  state.  Thus  far,  it  is  felt,  the  price  forbids 
the  extensive  home  use  of  ironers. 

Sewing  Machines. — For  some  reason  sales  have  shown  a 
remarkable  increase  in  the  past  few  months.  Dealers  are 
furnishing  an  outlet  and  making  frequent  calls  on  their 
jobbers.     The  several  popular  makes  sell  at  $75  to  $125. 

Meters. — The  type  most  in  demand  in  this  territory  is  the 
5-amp.,  110-volt.  Prices  are  quoted  at  $25  to  $30  and  stocks 
are  good. 

Electric  ranges. — A  special  price  concession  by  a  promi- 
nent manufacturer  stimulated  a  temporary  demand  and  re- 
sulted in  a  number  of  sales.  The  potential  demand  is  big, 
and  sales  on  a  large  scale  are  waiting  on  lower  prices. 

Wire. — The  wire  market  is  at  a  low  ebb.  Apparently  it 
will  require  more  than  price  cutting  to  stimulate  a  demand. 
Rubber-covered  wire  is  now  on  a  16-cent  base  and  weather- 
proof is  17  cents.  Jobbers  are  overstocked  with  no  relief 
at  present  in  sight. 


1400 


ELECTRICAL     WORLD 


Vol.  77,  No.  24 


Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Keystone  Ironing  Machine  Puts 
Headquarters  in  New  York 

The  main  and  executive  offices  of  the 
Keystone  Ironinp  Machine  Company 
have  been  removed  from  Pittsburgh  to 
the  Knickerbocker  Building,  Broadway 
and  Forty-second  Street,  New  York  City. 
Under  the  new  manafrement  the  com- 
pany plans  to  acquire  its  own  manu- 
facturing plant  and  connections  are  now 
under  way  for  that  purpose.  The  new 
officers  are:  Leo  Potter,  president  and 
general  manager;  Sol  Finkelhor,  vice- 
president;  Mark  Schiller,  secretary  and 
treasurer;  F.  G.  Jarabin,  sales  man- 
ager, and  R.  J.  Mompere,  chief  engi- 
neer. 


pany  and  how  this  money  should  be 
spent,  and  the  various  committee  chair- 
men will  present  their  reports. 

For  the  commercial  committee,  P.  A. 
Poppenhusen  chairman,  the  discussion 
will  take  in  the  advisability  of  reorgan- 
ization of  standing  and  other  commit- 
tees and  the  advisability  of  establish- 
ing a  research  committee  for  certain 
lines  of  work.  For  the  publicity  com- 
mittee, R.  C.  Beadle  chairman,  a  na- 
tional advertising  campaign  will  be  dis- 
cussed. The  engrineering  committee, 
.John  Van  Brunt  chairman,  has  sevei'al 


The  demand  for  micanite  has  been  so 
great  that  the  company  has  been  forced 

to  expand  its  manufacturing  facilities  topics  for  presentation,  including  new 
several  times  in  the  last  few  years,  uses  of  stokers,  etc.  The  A.  S.  M.  E. 
Five  years  ago  a  new  factory  was  conference  committee,  Loyd  Stowe 
erected  that  more  than  doubled  the  chairman,  in  its  report  will  discuss  the 
manufacturing  output  at  that  time.  A  work  of  the  recently  created  fuel  sec- 
year  ago  an  addition  to  the  factory  was  tions  of  the  professional  section,  and 
erected,    then    increasing    the    capacity  the  A.   S.  M.  E.  revision  of  the  power 


.50  per  cent. 


Gagen  &  Becker  Formed 
in  New  York  City 

.lames  M.  Gagen  has  joined  with 
Elvin  J.  Becker  in  the  establishing  of 
the  firm  of  Gagen  &  Becker,  electrical 


Walker  Electric  Vehicle  Men 
Hold  Convention 

The  sales  staff  of  the  Walker  Electi-ic 
Vehicle  Company,  whose  home  offices 
are  at  Chicago,  held  a  convention  of 
one  day  last  week  during  the  N.  E. 
L.  A.  "gathering  in  that  city.  About 
fifty  attended  and  G.  A.  Freeman,  vice- 
president,  was  in  charge.  The  new 
factory  of  the  company  was  inspected, 
and  during  the  business  sessions  con- 
.siderable    optimism    was   expressed    re- 


contractors    and    engineers,    750    West     garding  the  outlook   for  electric  truck 


One  Hundred  and  Eighty-first  Street, 
New  York  City. 

Mr.  Gagen  has  been  identified  with 
the  electrical  contracting  business  in 
New  York  City  for  the  past  fifteen 
years,  being  the  founder  and  president 
of  Gagen  &  Butler,  Inc.,  from  which 
office  he  has  recently  resigned. 

Mr.  Becker  has  been  engaged  for 
fifteen  years  on  large  engineering  and 
construction  operations  throughout  the 
South  and  Middle  West  of  the  United 
States.  Both  men  are  technical  gradu- 
ate engineers  with  extensive  experience. 

Mica  Insulator  Company  Wins  in 
Trade  Mark  Suit 

The  Mica  Insulator  Company,  fiS 
Church  Street,  New  York  City,  announ- 
ces that  it  has  recently  won  a  suit  it 
brought  last  year  against  the  Mica  & 
Micanite  Supplies  Corporation,  subsidi- 
ary of  an  English  company,  for  in- 
fringement of  its  registered  trade-mark 
"Micanite,"  which  it  has  used  for 
twenty-eight  years  to  identify  its  built- 
up  mica  insulation,  and  for  unfair  com- 
petition because  of  the  use  of  that  trade- 
mark as  part  of  the  corporate  name  of 
the  Mica  &  Micanite  Supplies  Corpo- 
ration. Judge  Knox  of  the  District 
Court  of  the  United  States  for  the 
Southern  District  of  New  York  has  en- 
tered a  decree  sustaining  the  position 
of  the  Mica  Insulator  Company  in   all 


sales  within  the  economic  field  of  service 
to  which  this  class  of  equipment  is 
adapted. 


Westinghouse  Opens  New  House 
in  Cincinnati 

The  Westinghouse  Electric  &  Manu- 
facturing Company  has  greatly  in- 
creased its  facilities  in  the  Central 
States  by  moving  into  its  new  head- 
quarters at  Third  and  Elm  Streets,  Cin- 
cinnati, Ohio.  All  the  business  of  this 
company,  the  Westinghouse  Lamp  Com- 
pany and  the  Westinghouse  service  de- 
partment in  this  district,  which  com- 
prises the  major  part  of  Ohio,  all  of 
Kentucky  and  Indiana,  of  which  .Tames 
A.  Brett  is  the  manager,  will  be  handled 
from  the  local  headquarters.  The  build- 
ing contains  four  floors  and  basement 
for  the  use  of  warehouse,  lamp,  serv- 
ice and  office  departments.  It  is  so  con- 
structed that  additional  stories  may  be 
added  as  the  business  in  this  district 
expands. 

Stoker  Manufacturers'  Convention 
Program  Outlined 

The  Stoker  Manufacturers'  Associa- 
tion will  convene  for  its  summer  meet- 
ing at  the  Red  Lion  Inn  at  Stockbridge, 
Mass.,  June  14,  15  and  16.     During  the 


test  codes.  One  of  the  topics  for  the 
membership  committee,  J.  G,  Worker 
secretary,  will  be  the  advisability  of  ex- 
tending the  association  to  include  semi- 
automatic shaking  grate  manufacturers 
on  some  membership  plan. 

Arrangements  have  been  made  for 
golf  and  other  forms  of  recreation  and 
entertainment  between  the  scheduled 
sessions. 

Warehousers  and  Distributers  to 
Convene  Next  Week 

Traffic  representatives  of  manufac- 
turing companies  which  distribute  their 
products  through  public  merchandise 
warehouses  v/ill  meet  in  convention  at 
the  William  Penn  Hotel,  Pittsburgh,  on 
June  16  and  17,  under  the  auspices  of 
the  Shippers'  Warehousing  and  Distrib- 
uting Association,  which  was  organized 
at  Chicago  a  year  ago  for  the  general 
purpose  of  effecting  standardization  of 
forms,  practices,  rules  and  regulations 
in  the  business  relationship  between 
manufacturers  and  the  public  ware- 
house industry.  The  Westinghouse 
Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.,  and  the  De  Laval 
Separator  Company,  Chicago,  are 
among  the  members  of  the  association. 
Details  regarding  the  convention  may 
be  obtained  by  addressing  Kent  B. 
Stiles,  239  West  Thirty-ninth  Street, 
New  York  City. 


sessions    E,    H,    Sniffin,    Westinghouse 

respects7'orderi"n"g    that   the    de'fendant  Electric  &  Manufacturing  Company  will 

corporation  be  enjoined  from  using  the  outline  the  manner  of  handling  stoker 

word  "Micanite"  in  any  way  in  connec-  business    in    the    past   and    at    present, 

tion  with  the  sale  of  electrical  insula-  Harry    E.    Cleland,    Philadelphia,    will 

tion    even   as  a   part   of   its   corporate  outline    the    advertising    and    publicity 

jj^^g  requirements   of  a  typical   stoker  corn- 


Federal  Sign's  Report  for  Fiscal 
Year  1920 

The  Federal  Sign  System  (Electric), 
R700  South  State  Street,  Chicago,  has 
added  $200,415  net  income  to  its  surplus 
as  the  amount  by  which  its  revenue 
from  all  sources  for  the  year  ended 
Dec,  .31,  1920,  exceeded  its  expenses. 
This  leaves  a  surplus  as  of  Dec.  31, 
1920,  of  $759,837.  More  than  $88,000 
was  deducted  for  depreciation  of  the 
plant  and  sign  investment.  Income  from 
all  sources  amounted  to  $5,524,844,  In- 
ventory of  merchandise,  raw  material 
and  supplies  amounted  to  $952,693  and 
accounts  were  receivable  to  the  amount 
of  $1,153,282, 

During  the  year  the  new  building  at 
Eighty-seventh   and    State   Streets  was 
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completed,  and  it  is  now  occupied  by 
the  company  for  the  Chicago  factory 
and  for  general  offices.  It  is  believed 
that  with  the  return  of  normal  manu- 
facturing conditions  the  operations  of 
the  company  can  be  conducted  with 
greater  efficiency  and  economy  than 
formerly. 

The  requirements  of  business  during 
the  year  made  the  employment  of  addi- 
tional capital  necessary.  There  was  a 
decided  expansion  in  the  sign-renting 
business  and  a  consequent  demand  for 
new  capital.  Additional  capital  was 
also  required  in  the  manufacturing  and 
jobbing  portion  of  the  company's  busi- 
ness. It  became  necessary  to  carry  a 
larger  stock  of  merchandise  to  meet  an 
increasing  demand,  and  it  was  impera- 
tive that  new  machinery  and  other  fac- 
tory equipment  be  installed.  Conse- 
quently the  board  of  directors  author- 
ized an  issue  of  $1,000,000  7  per  cent 
ten-year  debenture  bonds,  $800,000  of 
which  has  been  used  for  the  above  pur- 
poses. 

There  was  an  actual  increase  in  gross 
sign  rental  revenue  in  1920,  as  com- 
pared with  1919,  of  36.9  per  cent. 


Westinghouse  Campaign  of 
Education  on  Meters 

The  San  Francisco  district  office  of 
the  Westinghouse  Electric  &  Manufac- 
turing Company  has  prepared  a  lecture 
accompanied  by  lantern  slides  covering 
the  history  and  best  practices  of  instal- 
ling meters.  All  of  the  common  types 
which  are  in  general  use  are  covered, 
and  a  brief  discussion  of  their  develop- 
ment, installation  and  operation  is 
given.  Of  the  125  slides  exhibited  a 
number  are  devoted  to  the  application 
of  outdoor  instrument  transformers 
during  typical  installations.  Proper 
and  improper  methods  of  meter  instal- 
lation are  shown  to  illustrate  the  new 
rules  which  are  expected  soon  to  be  put 
into  effect  to  govern  meter  installations 
in  California. 


Walter  Truck  Offers  New  Electric 
Vehicle 

The  Walter  Motor  Truck  Company, 
227  West  Sixty-first  Street,  New  York 
City,  producer  of  gasoline  trucks  since 
1909,  has  entered  the  electric  field  and 
has  developed  a  model  of  electric  road 
truck  from  1,500-lb.  and  1-ton  sizes  to 
2,  31,  5  and  7-ton  heavy-duty  sizes. 
Interchangeability  of  parts  throughout 
between  the  gasoline  and  electric  trucks 
is  an  important  feature  of  these 
vehicles. 

The  company  has  recently  gone 
through  an  extensive  reorganization, 
and  new  interests  have  become  identi- 
fied with  it.  The  electric  truck  produc- 
tion is  in  charge  of  George  W.  Wesley, 
formerly  vice-president  and  production 
manager  of  the  General  Vehicle  Com- 
pany. William  Walter  is  vice-president 
and  Maurice  Walter  chief  engineer. 

With  the  enlarged  manufacturing 
schedule  there  came  a  necessity  of  de- 
termining a  definite  sales  policy,  and  it 
was  decided  to  turn  the  electric  truck 


end  of  the  business  over  to  Fink- 
Dumont- White,  Inc.,  405  Lexington 
Avenue,  New  York  City,  that  company 
agreeing  to  take  over  the  entire  pro- 
duction of  the  factory. 

Fink-Dumont-White,  Inc.,  is  com- 
prised of  F.  B.  Fink,  president,  a  for- 
mer member  of  the  General  Vehicle 
Company  sales  organization;  R.  Duval 
Dumont,  vice-president,  also  a  former 
member  of  the  G.  V.  C,  and  W.  W. 
White,  treasurer,  formerly  district  man- 
ager of  the  G.  V.  C.  Messrs.  Fink, 
Dumont  and  White  plan  to  place  dis- 
tributers and  agents  of  Walter  trucks, 
both  gas  and  electric,  throughout  the 
country  as  well  as  to  arrange  the  proper 
representation  in  foreign  countries. 
The  metropolitan  territory  is  being  cov- 
ered directly  from  their  own  offices. 


Mesco's  1920  Surplus  Given  as 
$1,239,891 

From  the  balance  sheet  as  at  Dec. 
31,  1920,  of  the  Manhattan  Electrical 
Supply  Company,  Inc.,  New  York  City, 
there  was  a  surplus  of  $1,239,891.80,  the 
sheet  balancing  at  $7,466,246.66.  Ac- 
counts receivable  amounted  to  $754,248. 
Inventories  of  raw  materials  and  work 
in  progress  came  to  $1,246,409  and  in- 
ventories of  finished  stock  to  $1,520,965. 


Change  in  Name  for  Esterline 
Company 

The  Esterline-Angus  Company  is' the 
new  name  of  the  former  Esterline  Com- 
pany, Indianapolis.  Ind.  The  original 
company  was  organized  in  1900  by  J.  W. 
Esterline  and  incorporated  six  years 
later.  In  1910  D.  J.  Angus  became 
associated  with  Mr.  Esterline  in  a  con- 
sulting engineering  business,  and  in 
1917  he  became  a  stockholder  and  direc- 
tor of  the  Esterline  company.  Two 
years  ago  these  two  men  bought  the 
interests  of  all  other  stockholders,  and 
in  view  of  their  long  association  in 
both  engineering  and  manufacturing 
work  they  have  decided  to  change  the 
name  of  the  manufacturing  company 
to  that  given  above. 

There  will  be  no  change  whatever  in 
the  general  policy  of  the  company,  it 
is  announced.  Mr.  Esterline  will  con- 
tinue to  be  the  executive  in  charge  of 
sales  promotion  and  advertising,  and 
Mr.  Angus  will  similarly  direct  the  work 
of  production  and  engineering. 

Three  new  instruments  have  just  been 
announced,  a  graphic  kva.  meter,  a 
graphic  alternating-current  ohmmeter 
and  a  portable  concentration  meter. 


York  Jobber  Moves  and  Adds 
Appliance  Department 

A  department  of  electrical  household 
appliances  has  been  added  to  the  busi- 
ness of  Harry  W.  Motter,  electrical 
sales  engineer  of  York,  Pa.,  and  the  re- 
moval of  his  office  and  storeroom  to  335 
West  Market  Street  is  announced. 
With  these  changes  Mr.  Motter  expects 
to  be  able  to  render  still  more  satis- 
factory service. 


Better  Business  Being  Booked  by 
Hi-Voltage 

The  Hi-Voltage  Equipment  Company, 
Cleveland,  according  to  L.  C.  Hart, 
president  and  general  manager,  is  ex- 
periencing a  better  demand.  The  com- 
pany is  booking  new  customers  and  old 
customers  are  again  buying.  Quite  a 
few  inquiries  have  been  obtained  from 
abroad.  The  exchange  rate,  however, 
is  holding  this  trade  back.  Mr.  Hart 
says  that  he  finds  the  American  bankers 
very  anxious  to  help  out  in  this  situa- 
tion. His  company  recently  secured  a 
large  order  at  current  prices  for  Aus- 
tralia on  the  basis  of  sterling  exchange 
established  through  London.  The  tran- 
saction will  be  handled  by  a  Cleveland 
bank.  With  sixty  days  for  shipping  and 
120  days  credit,  it  is  expected  that  ster- 
ling exchange  will  probably  have  im- 
proved. Mr.  Hart  is  convinced  that 
trading  on  sterling  exchange,  and  not 
dollars,  gives  the  best  results. 


The  Gas  &  Electric  Supply  Company, 

Norfolk,  Va.,  has  filed  notice  of  increase 
in  capital  stock  from  $15,000  to  $50,000. 

The  Biscayne  Electric  Supply  Com- 
pany, Miami,  Fla.,  is  considering  in- 
creasing its  capital  stock  from  $25,000 
to  $100,000. 

Pass  &  Seymour,  Solvay,  N.  Y.,  has 
filed  notice  of  increase  in  capital  stock 
from  $300,000  to  $1,500,000. 

The  Edison  Fixture  Company,  332 
Broadway,  New  York  City,  has  filed 
notice  of  increase  in  capital  stock  from 
$2,000  to  $100,000. 

Allan  V.  Garratt,  hydraulic  engineer, 
formerly  chief  engineer  of  the  Lombard 
Governor  Company  and  more  recently 
consulting  hydraulic  engineer  to  Lock- 
wood,  Greene  &  Company,  engineers, 
has  established  an  office  at  176  Federal 
Street,  Boston,  for  consultation  and  ad- 
visory work  in  hydraulic  engineering. 

The  Howard-Geeseka  Company,  802 
Plymouth  Building,  Minneapolis,  has 
been  appointed  representative  of  the 
Condit  Electrical  Manufacturing  Com- 
pany, Boston  27,  and  will  handle  the 
complete  Condit  line  in  the  States  of 
Minnesota,  North  Dakota  and  South 
Dakota  and  the  northern  peninsula  of 
Michigan. 

The  Schiefer  Electric  Company,  614 

City  Bank  Building,  Syracuse,  N.  Y., 
has  been  appointed  to  represent  the 
Condit  Electrical  Manufacturing  Com- 
pany, Boston  27,  and  will  handle  its 
complete  line  of  products  in  the  vicin- 
ity of  Syracuse  and  the  eastern  part 
of  New  York  State  exclusive  of  New 
York  City. 

The  Combustion  Engineering  Cor- 
poration, 43  Broad  Street,  New  York 
City,  announces  the  removal  of  its  Phil- 
adelphia office  to  the  tenth  floor. 
Finance  Building,  Philadelphia,  where 
it  has  much  larger  quarters.  The  devel- 
opment of  its  business  in  the  Philadel- 
phia district  has  necessitated  an  in- 
crease in  the  sales  organization  of  the 
company  and  the  inauguration  of  a  new 
service  department.  W.  C.  Stripe  is 
manager  of  the  Philadelphia  district. 
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Foreign  Trade  Notes 


THE  LYONS  (KRAXri.:)  FAIR  TO  BK 
HELD  IN  OCTORKR. — Tin-  autumn  meet- 
inp  of  Iho  Lyons  Fair  will  he  held  from 
Oct.  1  to  ir.  at  Lyons.  France.  Tt  will  bo 
of  international  character  a.s  all  foreiKti 
articles  and  products  will  be  .admitted. 
Special  attention  will  be  giyen  for  the  pro- 
motion of  intermilional  tra<le.  .Vmerican 
manufacturers  may  obtain  further  informa- 
tion on  .application  tn  l<;mile  Garden,  l.'ifl 
.Nassau  Street.  New  York  City,  which  is  the 
head  oUice  of  the  fair  in  the  United  States. 

PROPOSED  HYDRO-ELECTRir  DE- 
VELOPMENT IN  FRANCE.— The  French 
government.  Vice-consul  Oorbitt  at  L.\ons 
reports,  is  now  considering:  the  division 
of  the  country  into  districts  for  the  develop- 
ment of  hydro-electric  power.  .\s  it  will 
take  sonic  time  for  the  completion  of  the 
government  plans,  an  or.iranization  has  been 
formed  to  be  known  as  the  Soci#t<^  de  Trans- 
port d'Enerjiie  des  .\lpes  which  will  insure 
further  exploitation  of  resources  in  this  re- 
gion, and  is  intended  to  utilize  the  power 
from  the  many  undeveloped  waterfalls  in 
the  valleys  of  the  Upper  Isere  and  the  tor- 
rents of  the  Alps.  To  the  first  line  of  this 
system  will  be  connected  the  pl.ant  now 
imder  construction  at  La  Viclaire.  near 
Lyons. 

NEW  HYDRO-ELECTRir  PROJECT 
FOR  TTIE  PHILIPPINES. — Accordin,?  to 
the  Bulletin  of  tlie  Pliilippine  Government 
Commercial  Agency,  plans  are  well  under 
way  for  a  hydro-electric  development  on 
the  Abo--Abo  and  Tiawir  Rivers,  designed 
to  furnish  electricity  for  lamps  and  motors 
in  the  provinces  of  Bataam  and  Pam- 
pamRa,  comprising  a  population  of  about 
4S.nriO.  It  is  estimated  that  200  hp.  can 
be  developed  on  each  river. 

POSSIBLE  ELECTRIC  PROJECT  FOR 
ASI.\  MINOR. — The  National  Assembly  of 
the  Angora  government,  according  to  a  re- 
port from  Assistant  Trade  Commissioner 
Gillespie  at  Constantinople,  has  authorized 
the  construction  of  a  railway  from  Sivas 
to  Samsun  on  the  Black  Sea.  It  is  quite 
possible  that  sufficient  water  power  may 
be  developed  from  the  Kizil  Irmak  River 
to  permit  the  electrification  of  this  rail- 
road, which  will  be  less  than  200  km.  in 
length.  As  yet  no  equipment  has  been 
purchased  nor  has  contract  for  construction 
been   placed. 

WIRELESS  STATION  IN  COLOMBIA 
FLN.\NCED  BY  MARCONI  COMPANY.— 
The  Governor  of  the  Department  of  Norte 
.Santander.  Colombia,  according  to  Com- 
merce Reports,  has  corrected  the  impres.* 
sion  that  the  wireless  station  at  San  Josi 
de  Cucuta  is  being  constructed  with  gover- 
ment  funds  by  issuing  the  statement  that 
its  financing  has  been  undertaken  by  the 
Marconi   Company. 

CONCESSION  GRANTED  FOR  BRA- 
ZILIA.N  WIRELESS  STATIONS.  —  The 
Companhia  Radiographica  do  Brasil  by  a 
decree  of  March  7,  1921,  has  been  granted 
a  concession  to  install  and  operate  high- 
power  radio  st.ations  for  direct  communi- 
cations with  the  Americas  and  Europe. 
The  first  two  stations  are  to  be  established 
in  the  cities  of  Rio  de  Janeiro  and  Belem, 
in  Para.  The  concession,  which  is  for  a 
period  of  forty-five  years,  grants  no  mon- 
opoly or  privilege  of  any  kind  and  restricts 
operations  to  international  service,  com- 
munications between  localities  within  the 
national     territory    being    prohibited. 

REVISED  LIST  OF  IMPORTERS  OF 
ELECTRIC  MACHINERY  IN  CHINA.— 
The  Bureau  of  Foreign  and  Domestic  Com- 
merce list  of  importers  and  of  dealers  In 
electric  machinery  and  supplies  in  China 
has  been  revised  by  the  Far  Eastern  Divi- 
sion with  the  mo.st  recent  information 
available,  and  is  now  ready  for  distribu- 
tion   under    reference    number    FE-13,026-A. 

NEW  EI^ECTRIC  RAIL  W  AYS  I  N 
J.VPA.N. — The  Mushashi  Electric  Tramway 
Company,  recently  organized,  according  to 
the  ,1'apan  Advertiser,  will  construct  and 
operate  a  new  electric  railway  from  Tokyo 
to  Yokohama,  running  appro.ximately  ij 
miles  inland  from  the  present  railroad. 
The  company  will  also  furnish  electricity 
to  the  villages  along  the  rounte.  Plans  are 
being  miide.  according  to  a  translation  from 
the  Nagoya  Shimbun,  for  the  construction 
of  a  railroad  betwetn  Nagoya  and  Yamada, 
a  distance  of  61  mile.s.  Power  is  to  be  sup- 
plied by  the  Ibugawa  Electric  Power  Com- 
pany. Another  line  .10  miles  long,  around 
the  Chita  Peninsula,  is  planned  by  a  com- 
pany to  be  capitalized  at  4,000,000  to 
5,000.000     yen,       A    translation     from     the 


Osaka  Mainichi  Shimbun  reports  a  project 
for  the  construction  of  an  electric  railway 
between  Nagoya  and  Gifu,  It  is  proposed 
to  construct  a  double-track  line  parellellng 
the  present  steam  railway,  at  a  cost  of 
about  T.ooo.noo  yen.  A  line  between  Gifu 
and  Ogaki   is  also  planned. 

CHIEF  ELECTRICAL  ENGINEER  OF 
AUSTRALI.V  TO  LNVESTIG.VT10  AMER- 
IC.V.N  TIOLEPHONE  AND  TELEGRAPH 
SYSTEMS. — Trade  Commissioner  Ferrin  re- 
ports that  F.  Golding.  chief  electrical  en- 
gineer anrl  director  of  radio  services  of 
the  Commonwealth  of  .\ustr^ilia,  has  left 
for  a  visit  to  the  ITnited  States,  Canada 
and  Great  Britain  to  inquire  into  telephone. 
telegra]>h  and  wireless  developments  in  all 
phases  of  plant,  commimication  and  inter- 
communication   of   systems. 


Foreign  Trade  Opportunities 


Following  arij  listed  opportunities  to  en- 
ter foreign  markets.  Where  the  item  is 
numbered  further  information  can  be  ob- 
tained from  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Washington,  by  men- 
tioning   the  numb.-r. 

A  mercantile  firm  in  Canada  (No.  349,59) 
desires    to    purchase    washing   machines. 

Bids  are  invited  by  a  country  in  the 
Near  East  (34.951)  for  the  construction 
of  docks,  quays  and  an  additional  ware- 
house and  the  installation  of  two  electric 
cranes. 

TENDERS  ASKED  FOR  MATERIAL 
FOR  MORWELL  (AUSTR.A.LL\)  POWER 
SCHEME. — Tenders  will  be  received  by  R. 
Liddelow,  secretary  State  Electricity  Com- 
mission. A'ictoria.  673  Bourke  Street.  Mel- 
bourne. Victoria.  Australia,  until  Aug.  14, 
for  material  for  the  Morwell  power  scheme 
covering  steel  work  for  power-station  build- 
ings, water-tube  boilers,  stokers,  fans,  etc.  ; 
platforms  and  ladders,  steel  chimneys,  flues 
and  dampers  and  dust  extraction  equip- 
ment and  ash-handling  equipment.  Copies 
of  tenders,  specifications,  etc..  may  be  ob- 
tained at  the  following  offices  of  the  Bureau 
of  Foreign  and  Domestic  Commerce:  734 
Custom  House,  New  York  City,  and  1424 
First    National    Bank    Building,    Chicago. 


New  Apparatus  and  Publications 


ELECTRIC  WATER  HE.^TERS. — "Hot 
Water  by  Wire"  is  the  title  of  a  recent 
publication  issued  by  the  Automatic  Elec- 
tric Heater  Company,  Warren,  Pa.,  decrib- 
ing  its  new  D  type  Sepco  automatic  electric 
water  heaters. 

PORTABLE  CONCENTRATION  ME- 
TER.— The  Esterline-Angus  Company,  In- 
dianapolis, has  developed  a  portable  con- 
centration meter  for  showing  the  degree 
of  concentration  of  chemical  salts  in  water. 

STEAM  TURBINES.— Bulletin  No.  42.- 
019  of  the  General  Electric  Company  is 
on  the  Curtis  Steam  Turbines  for  mechani- 
cal drive, 

SYNCHRONOUS  CONDENSER.  —  The 
General  Electric  Company  has  Issued  Bul- 
letin No.  41,311  A,  superseding  No.  41.311, 
on  its  standardized  line  of  60-cycle 
synchronous  condensers. 

MULTI-PHASE  RENEWABLE  FUSE. 
. — The  Federal  Electric  Company.  Chicago, 
h.as  developed  a  multii-ph^se  timQ-limit 
renewable  cartridge  fu.se  designed  to  pre-' 
vent  polyphase  motors  running  single-phase. 

BUS  AND  BOARD  FITTINGS — The 
Erie  Electrical  Equipment  Company.  Inc., 
.lohnstown.  Pa.,  has  issued  supplementary 
bulletins  on  split  porcelain  insulators,  wail 
and  fioor  flanges  and  main  castings  for 
three-way  .and  four-way  pipe  combinations. 

AtTTOMATtC  STARTER.  —The  Cutler- 
Hammer  Manufacturing  Company's  new  al- 
ternating-current automatic  starter  is  de- 
scribed in  bulletin  9604.  just  issued. 

RELAY. — -Bulletin  10,081,  superseding 
10. (ISO.  covers  the  new  phase-failure  and 
reversal  protective  relay  of  the  Cutler^ 
Hammer  Manufacturing  Company,  Mil- 
waukee. 

TN-TIT'STKIAL  TRTTCKS.— The  Atlas  Car 
&  Ma!iufacturing  Company,  Cleveland,  has 
put  out  a  new  line  of  storage-battery 
trucks  and  tractors  with  interchangeable 
units, 

PLASHLIOHT— The  American  Everearty 
Works  of  National  Carbon  Company.  Inc.. 
Long  Island  City,  N.  Y..  has  put  out  a 
new   line  of  three-cell   flashlights. 


MOTORS.  —  Bulletin  202  describes  the 
Ohio  ball-bearing  splash-proof  induction 
motors  and  direct-current  motors  of  the 
Ohio  Electric  &  Controller  Company.  Cleve- 
land. 

SPACE  HEATERS.— Space  heaters  for 
commercial  and  domestic  heating  are  dis- 
cussed in  a  leaflet,  34  4  2,  just  issued  by  the 
Westinghouse  Electric  &  Manufacturing 
Company,   East   Pittsburgh,   Pa. 

WASHING  MACHINE.  —  The  Minier 
Manufacturing  Company.  Inc.,  Minier,  111., 
i.«  putting  on  the  market  a  new  washing 
machine  under  the  trade  name  of  "Elite 
Electric." 

HEADLIGHTS.  —  The  Electric  Service 
Supplies  Co..  Philadelphia,  Pa.,  has  issued 
a  limitefl  nuinber  of  copies  of  its  new  engi- 
neering report.  No.  351,  on  glass  reflectors 
for  headlights, 

FUSED  ENTRANCE  SWITCH.  —  The 
Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.,  has  recent- 
ly placed  on  the  market  a  fused  entrance 
switch  rated  at  100  amp.  and  2,500  volts, 

INCLOSING  STRUCTURES.  —  Inclosing 
structures  with  outside  operation  for  man-' 
ual  and  automatic  starters  are  shown  in 
the  Cutler-Hammer  Manufacturing  Com- 
pany's  new   bulletins   recently   issued. 

New  Incorporations 

THE  ACE  B.\TTERY'  MANUFACTUR- 
ING COMP.\NY.  Brooklyn,  N.  Y.,  has  been 
organized  by  L.  P.  Mendham  and  E.  Klein. 
44  Court  Street,  to  manufacture  storage 
batteries    and    other    electrical    equipment. 

THE  KEHRER  DISTRIBUTOR  COM- 
P.-VNT,  175  Smith  Street,  Perth  Ambov. 
N.  J.,  has  been  incorporated  with  a  capitai 
stock  of  $125,000  to  manufacture  and  deal 
in  electrical  goods  and  machinery.  The 
incorporators  are  C.  Kehrer.  Frank  Koch 
and  Emil   Stremlau. 

THE  DELHI  POWER  COMPANY.  Ne- 
vada City,  Cal.,  has  been  incorporated  by 
Fred  Searls  and  Carrol  Searls,  Nevada  Citv, 
and  Harry  B.  Skewes.  The  company  "is 
capitalized  at  $300,000  and  proposes  to 
erect  a  power  plant  on  the  Middle  Fork  of 
the  Yuba  River  at  a  point  near  the  Delhi 
Mme  to  supply  electricity  for  mining  pur- 
poses and  commercial  use. 

THE  GEM  (IND.)  ELECTRICAL  SERV- 
ICE COMP.\NY  has  been  incorporated  with 
a  capital  stock  of  $40.iinn  to  supply  elec- 
tricity for  light,  heat  and  power  purposes. 
The  directors  of  the  company  are  F  M 
Thomas,  W.  B.  Heller.  G.  C.  Sander,  j.  A 
Resener  and   W.   A.   Resener. 

THE  BROCKWAY  LIGHT,  HE\T  & 
POWER    CO.MPANY.     Brockwavville,     Pa 

•  ®.r^*'!?„i'"^'"'P°'''''*^''  ^vith  a  capital  stock 
of  $50,000  to  operate  a  local  light  and 
power  system.     M.  E.  Keys  is  treasurer. 

THE  NEW  ENGLAND  SIGNAL  RE- 
FLECTOR COMPANY.  Boston,  Mass.,  has 
been  incorporated  to  manufacture  electrical 
signaling  equipment.  The  officers  are 
Dudley  M.  Holman.  president,  and  William 
H.  MacDowell,  4  7  Liberty  Street,  East 
Bramtree,  treasurer. 

THE  RITCHIE  COMPANY,  Worcester, 
Mass.,  has  been  incorporated  by  William  A 
Ritchie.  Sr.,  William  A.  Ritchie,  Jr.,  and 
Harry  .\.  Wheeler.  The  company  is  cap- 
italized   at    $50.( and    proposes    to   manu.- 

facture    and    deal    in    storage    batteries. 

THE  INDEPENDENT  CONTRACT 
MANUFACTURING  COMPANY,  Union.  N. 
J.,  has  been  incorporated  bv  Clemens  A. 
Laise  and  Albert  J.  King,  Weehawken. 
The  company  is  capitalized  at  $100,000  and 
proposes  to  manufacture  electrical  eauip- 
ment. 

THE  MODERN  ELECTRICAL  SUPPLY 
COMPANY.  Newark.  N.  J.,  has  been,  in- 
corporated by  William  Locke  and  Max 
Schoether.  The  company  is  capitalized  at 
$50.(1110  and  proposes  to  manufacture  elec- 
trical  products. 

THE  SUPERIOR  INCANDESCENT 
LAMP  COMPANY,  593  Ogden  Street,  West 
Orange.  N.  J.,  has  flled  notice  of  organiza- 
tion to  manufacture  electric  lamps.  Philip 
H.  Harrison,  27  Bnbcock  Place,  is  interested 
in   the  company. 

THE  F.  &  L.  BATTERY  &  SUPPLY 
COMPANY,  Trenton.  Ni  J.,  has  been  in- 
corporated by  Charles  Fishberg.  Rubin 
Feldsher  and  Jacob  Lens.  The  company  is 
capitalized  at:  $100,000  and  propo.ses  to 
manufacture  electric  batteries  and  other 
electrical  products  and  is  represented  by 
Forman  &  Levy.  817  Broad  Streei 
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Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  May  10,  19:;u 

1.377.915.  Safety  Shot  Firer  :  Charle.=i  F. 
Oaka,  Lovettville,  Alberta,  Canada.  App. 
filed  April  29.  1920.  For  use  in  mines 
and  quarries. 

1.377.939.  Portable  Burglar  Alarm; 
Samuel  Sundel.  New  Haven.  Conn.  App. 
filed  Oct.  2.  1919.  For  convenient  at- 
tachment to  door  or  window. 

1.377.940.  Sound  Concentrator  for  Tele- 
phone Transmitters  ;  Elmer  E.  Taylor. 
Loogootee,  Ind.  App.  filed  Sept.  23.  1919. 
For  the  deaf. 

1.377.951.  Electric  Furnace  Control; 
Alfred  L.  Wilkes,  Los  Angeles.  Cal. 
App.  filed  June  17,  1919.  Electric  dental 
oven. 

1.377.972.  Splicing  Ear  for  Overhead 
Trolley  Wires  ;  Ralph  Rose  and  Nicho- 
las F.  Cimaglia.  Mount  Vernon,  N.  Y. 
App.  filed  July  16,  1919.  Removable 
wearing  edge. 

1.377.952.  Heat  Control  fop  Electric 
Furnaces  ;  Alfred  L..  Wilkes.  Los  Ange- 
les, Cal.  App.  tiled  Aug.  2,  1919.  Dental 
oven. 

1,377,995.  Storage  Battery  ;  Theodore  A. 
Willard,  Cleveland.  Ohio.  App.  filed  Aug. 
7.  1916.  For  cross-connecting  adjacent 
cells. 

(Issued  May  17.  1921 1 

1.378.010.  Motor  Controller;  Charles  E. 
Carpenter.  Nev  York.  N.  Y.  App.  tiled 
Oct.  5.  1916.  Variable  speed  by  field 
regulation. 

1.378.011.  Telegraph  Register  Receiving 
Apparatus  ;  Nathaniel  B.  Cregier.  Chi- 
cago, 111.  App.  filed  Feb.  11.  1918.  For 
reporting  and  displaying  market  news. 

1.378.012.  Electrically  Heated  Hair- 
Waving  Device  ;  Marie  J.  Cully,  Chicago, 
III.     App.  filed  March  18,  1920. 

1.378.019.  Phase-Balancing  Sy.stem  ; 
Charles  Le  G.  Fortescue.  Pittsburgh.  Pa. 
App.  filed  May  7,  1917.  Polyphase  trans- 
mission system. 

1.378.041.  Process  of  Manufacturing 
Bicycle  Forks  ;  Elmer  M.  Lewis,  Day- 
ton. Ohio.  App.  filed  Sept.  2,  1919.  Elec- 
tric butt  welding. 

1.378,049.  Current-Collecting  Device; 
Chester  B.  Mills,  East  McKeesport.  Pa. 
.\pp.  filed  Oct.  24.  1917.  Collector  rings 
for  alternating-current  motors. 

1.378.066.     Apparatus  for  Heating  Liquid 

Hydrocarbons  in   Distilling  and  Other 

Proce.':ses  ;     Albrecht     F.     von     Groeling, 

New  York.  N.  Y.    App.  filed  Dec.  21,  1918. 

Distilling  petroleum. 

1.378.080.        Electrically     Heated     Bake 
Oven  ;     James     C.     Woodson.     Mansfield. 
Ohio.     App.  filed  Sept.   24,  1920.      Reel- 
type  oven. 

1.378.082.  Automatic  Control  for  Elec- 
tric Irons  :  Charles  B.  Yoder.  Webster 
Groves.  Mo.  App.  filed  April  19.  1920. 
Prevents  overheating. 

1.378.094.  Method  of  and  Means  for 
Treating  Air  ;  Egerton  R.  Case,  Toronto, 
Canada.  App.  filed  March  22,  1920. 
Humidifier. 

1.378.095.  Electric  Device  for  Treating 
Air;  Egerton  R.  Case.  Toronto,  Canada. 
App.  filed  March  22.  1920.  To  humidify 
air. 

1.378.120.  Method  of  and  Apparatus  for 
Treating  Liquid  ;  Clarence  P.  Landreth. 
Philadelphia,  Pa.  App.  filed  Dec.  20.  1916. 
Electrochemical    treatment    of   waters. 

1.378.126.  Resistance  Device;  Harry  C. 
Nagel.  Wilkinsburg.  Pa.  App.  filed  May 
14.  1915.  Wire  wound  into  series  of  in- 
tegral compact  sections. 

1.378.137.  Hair-Singeing  Machine:  War- 
ren A.  Ross.  Haverhill.  Mas.  App.  filed 
May   25,   1920.      Electrically   heated. 

1.378,140.  Insulator  Bracket;  Warren 
B.  Simpson.  Huntingdon.  Pa.  App.  filed 
Nov.  25,  1919.     Pole-top  three-pin. 


1.378.145.  Electrolytic  Deposition  of 
Copper  from  Acid  .Solution  ;  Franz  E. 
Studt.  London.  England.  -Vpp.  filed  Aug. 
14.  1917.  Applicable  to  electroleaching 
processes. 

1.378.146.  Electrically  Controlled  Trans- 
mission ;  Max  Taigman,  New  York,  N.  Y. 
.A.pp.  filed  May  17.  1918.  For  sewing- 
machine   control. 

1.378,151.  Electrical  Transformer:  Ches- 
ter H.  Thordarson.  Chicago.  111.  App. 
filed  Nov.    6.   1916.      Variable   core. 

1.378.170.  Repeater  Circuits:  Lloyd  E.s- 
penschied.  Hollis.  N.  Y.  App.  filed  Dec. 
19.   1918.     Telephone  and  telegraph. 

1.378.187.  Focus  Inductor  Furnace;  Ed- 
win F.  Northrup,  Princeton,  N.  J.  App. 
filed  Oct.  9,  1918.  Heated  by  high-fre- 
quency current. 

1.378.188.  Ladle  Heating  by  High-Fre- 
QUENCY  Ci-RRE.NTS ;  Edwln  F.  Northrup. 
Princeton.  N.  J.  App.  filed  Nov.  25,  1916. 
Also   prevents   piping   in   mold. 

1.378.189.  Method  and  Apparatus  for 
Melting  Oxides,  Etc.,  Without  Con- 
tamination ;  Edwin  F.  Northrup,  Prin- 
ceton. N.  J.  App.  filed  July  30,  1919. 
High-temperature  melting  and  heat  treat- 
ment. 

1.378.192.  Electric  Welding  Apparatus 
AND  Method  of  Regulating  the  Same  : 
Harry  R.  Pennington,  Kansas  City,  Mo. 
Self-excited  dynamo. 

1.378.195.  Pipe  Cap  for  Electric  Con- 
duits ;  James  C.  Phelps,  Springfield,  Mass. 
App.  filed  Aug.  19.  1915.  For  outdoor 
use. 

1.378.201.  TERMIN.4L  for  Electrical  Pur- 
poses ;  Elmer  B.  Stone.  New  Britain. 
Conn.  App.  filed  Feb.  16.  1918.  Fastened 
at  end  of  insulated  wire. 

1.378.231.  Automatic  Telephone  System  ; 
John  H.  Homrighous,  Oak  Park.  111.  App. 
filed  March  10,  1919.     Several  exchanges. 

1,375.247.  Electric  Heater:  Edwin  N, 
Lightfoot.  New  York.  N.  Y.  App.  filed 
Jan.  31.  1920.     Radiant. 

1.378.256.  Electrical  Heating  Apparatus  : 
Maurice  R.  Malhomme.  Paris.  France. 
App.  filed  June  30,  1920.      Melting  pot. 

1.378.266.  Portable  Electric  Vaporizer: 
Henry  Nagel.  Davenport.  Iowa.  App. 
filed  April  30,  1919.     For  disinfectants. 

1.378.324.  Electric  Heater:  Charles  A. 
Clark  and  Frank  W.  Blair.  New  York, 
N.  Y.  App.  filed  May  24.  1920.  Solder- 
ing iron,  laundry  iron,  stove  top,  etc. 

1.378.345.  Method  and  Means  for  Trans- 
lating Energy  Variations  :  Rav  E.  Hall. 
Chicago.  111.  App.  filed  May  31,  1919. 
Periodic  variations  of  definite  frequency. 

1.378,392.  Signaling  System  :  Donald  F. 
Whiting.  New  York.  N.  Y.  App.  filed 
Dec.  26.  1919.  Talking  and  signaling 
currents. 

1,378,454.  Electric  Switch  ;  Charles  T. 
Hentschel,  Schenectady.  N.  Y.  App.  filed 
July   25,  1917.      Ammeter  switch. 

1,378,461.  Method  and  Means  for  Making 
Electrical  Connections  :  Harry  C.  Hub- 
bell,  Cleveland.  Ohio.  App.  filed  July  12. 
1920.      Storage-battery   manufacture. 

1.378.467.  Lamp  Socket;  Charles  J.  Klein, 
Milwaukee.  Wis.  App.  filed  Jan.  9,  1915. 
Push  socket. 

1,378,474.  Sand  Bath  ;  Tiodolf  Lidberg, 
Chicago,  111.  App.  filed  April  19.  1920. 
For  physicians,  surgeons  and  chemists. 

1.378.477.  Electrical  Fitting  Connection; 
John  .\.  McKav.  New  York.  N.  Y.  App. 
filed  Oct.  25,  1919. 

1,378.511.  Electrical  System  of  Power 
Transmission  and  Regenerative  Brak- 
ing; Clinton  J.  Axtell.  Schenectadv.  N. 
Y.  App.  filed  June  12,  1919.  Electric 
railway  service. 

1.378.515.  Electric  Heating  Device: 
Arthur  F.  Berry.  London,  England.  App. 
filed  Dec.  26,  1917.  Perforated  grids  and 
bare   resistance  elements. 

1.378.519.  Suspension  for  Trolley  Wires 
AND  the  Like  :  George  W.  Bower.  Schen- 
ectady. N.  Y.  App.  filed  Oct.  19,  1920. 
Insulated  hanger. 

1,378.526.  Melting  Furnace:  Edgar  F. 
Collins.  Schenectady.  N.  Y.  App.  filed 
Jan.  10,  1920.     For  easily  fusible  metals. 

1,378.547.  Resistance  Measurement;  Hen- 
drik  A.  W.  Klinkhamer.  Hengelo,  Nether- 
lands. App.  filed  April  24.  1920.  Modified 
\Mieatstone   bridge. 

1,378.549.     Battery  ;  Arthur  P.  Manchester, 

Providence.  R.  I.  App.  filed  Dec.  16.  1912. 

Gelatinous  alkaline  electrolyte. 
1.378.55  2.    Electric-Heated  Thermosiphon 

Radiator  :   Giovanni   Monte.  Turin.   Italy. 

App.  filed  Dec.  20,  1919.     Heat  developed 

by  electric  resistances. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

BELLOWS  FALLS.  VT.— Steps  have  been 
taken  foi-  financing  improvements  to  the 
street-lighting  system  to  cost  about  $5,000. 

NORWICH,  CONN. — The  Legislature  has 
adopted  a  bill  amending  the  charter  of  the 
Eastern  Connecticut  Power  Company  pro- 
viding for  an  increase  in  capital  stock  from 
$5,000,000  to  $10,000,000.  Part  of  the  pro- 
ceeds  will   be   used    for    improvements. 


Middle  Atlantic  States 

BL'FF.ALO.  N.  Y. — The  Niagara  &  Brie 
Power  Company  is  considering  exten- 
sions to  its  transmission  system  at  Lan- 
caster. Hamburg.  Depew,  West  Seneca  and 
Cheektowaga.  Transmission  and  distribu- 
tion lines  will  also  be  extended  to  Dunkirk. 
Angola.  Farnham.  North  Collins,  Fredonia. 
Brant.  Eden  and  vicinity.  The  cost  of  the 
project    is  estimated  at   $707,230. 

ITHACA.  N.  Y.— The  New  York  State 
Gas  &  Electric  Corporation  has  applied  to 
the  Public  Service  Commission  for  permis- 
sion to  build  an  addition  to  its  electric 
power  plant  at  Plymouth,  and  make  exten- 
sions to  its   system  at  this  point. 

NEW  YORK.  N.  Y.— Preliminarv  plan.- 
are  under  way  by  the  New  York  Edison 
Company  for  improvements  and  extensions 
to  its  two-story  substation  at  10-12  Eliza 
beth  Street.  William  Whitehall,  12  Elm 
Street,  is  engineer. 

ATLANTIC  CITY,  N.  J.— A  pei-mit  has 
been  issued  to  the  Atlantic  City  Electric 
Light  Company  to  make  improvements  and 
to  enlarge  its  plant  at  Missouri  Avenue  and 
the  Thoroughfare.  The  cost  of  the  addi- 
tions is  estimated  at  $150,000. 

CAMDEJsr.  N.  J. — The  board  of  directors 
of  Cooper  Hospital  is  considermg  rebuild- 
ing a  portion  of  the  power  house  at  the 
institution,    recently   destroyed    by   fire. 

NEWARK,  N.  J.— The  installation  of  a 
complete  new  street-lighting  in  the  city  has 
been  recommended  by  Harry  R.  Jackson, 
electrical  engineer.  The  lighting  service  is 
furnished   by  Public   Service   Electric  Co. 

HARRISBURG.  PA. — Bids  will  be  taken 
at  once,  it  is  reported,  for  the  installation 
of  a  new  lighting  system  in  Capitol  Park 
for   which   plans   have  been  prepared. 

H-A-RRISBURG,     pa. —  Dr.     William     L. 

Robh.  lighting  expert,  has  made  a  survey 
of  the  local  light  and  power  system  and 
will  submit  report  to  the  City  Council  for 
necessary  improvemets  and  extensions. 

SHARON,  PA. — Bids  will  be  received  at 
the  office  of  the  supervising  architect. 
Treasury  Department,  Washington,  D.  C. 
until  June  23  for  conduits  and  wiring 
changes  in  the  United  States  public  build- 
ing  in   Sharon,   Pa. 

CHESTERTOWN.  MD.  —  Arrangements 
are  being  made  by  the  Borough  Council  for 
the  purchase  of  power  plant  and  system  of 
the    Chestertown   Light  &   Power   Company. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  general  purchas- 
ing offiT'er,  Panama  Canal.  Washington. 
D.  C,  until  June  23  for  fui-nishing  gr:i. 
bucket,  telephone  cable,  steel  cable,  wat* 
meter,  heater  cord,  magnet  wire,  el'*c**"" 
bells,  receptacles,  insulators,  etc.  Circular 
1451. 

WASHINGTON.  D.  C. — Bids  will  be  re- 
ceived by  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department.  Washington. 
D.  C.  for  furnishing  the  following:  Urn: 
June  14.  Washington.  Schedule  8174— 6. nO(^ 
ft.  electric  cable.  Until  June  17.  Mare 
Island.  Schedule  8226—2,000  ft.  electric 
cable:  Philadelphia.  Schedule  8151 — one 
motor-generator  set  and  switchboard.  Until 
June  21.  Portsmouth,  Schedule  8183 — bat- 
teries and  spares :  various  Eastern  and 
Western  yards.  Schedule  8178  —  fifteen 
motor-generator  sets.  Until  June  24,  Puget 
Sound,  Schedule  8165 — electric  wire  and 
cable;  Mare  Island,  Schedule  8224—33,000 
ft.   electric  wire. 
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IV.V.SHIXGTON,  D.  C.  —  The  Potomac 
Electric  Power  Company.  231  Fourteenth 
Street,  N.  W.,  is  conyidering  extensions  to 
its  electric  generating  plant  at  Bennings 
to  cost  about  $250. nnn. 


North  Central  States 

DETKOri-.  .MU'll.-Tlir  Uoard  of  Public 
Lighting  Commi.s.sionors.  13S  Atwater 
Street,  ha.s  preliminary  plans  under  way 
for  the  consti'uction  of  a  new  power  plant. 
Smith.  Hinchnian  &  Grylls,  710  Washing- 
ton Arcade   Building,  are  architects. 

GRA.VD  RAPIUS.  MICH.— Petitions  have 
been  made  to  the  Consumers'  Power  Com- 
pany to  extend  its  electric  lines  to  villages 
o£   Comstoclv   Park,    Marne   and   Nunica. 

MARSHALL.  MICH.— At  a  special  elec- 
tion to  be  held  on  June  28  a  proposal  to 
issue  $100,000  in  bonds  for  improvement.-; 
to  the  municipal  electric  light  plant,  in- 
cluding the  installation  of  a  steam  engine 
to  supply  power  during  low-water  periods, 
will    be    submitted    to    tlie    voters. 

CLEVELAND,  OHIO. — An  ordinance  pro- 
viding for  approximately  $200,000  for  en- 
larging and  extending  the  municipal  elec- 
tric light  and  power  system  has  passed 
its  second   reading. 

PAINESVILLE,  OHIO.— Plans  are  under 
consideration  for  extensions  to  the  munic- 
ipal electric  plant  to  meet  the  increasing 
demands    for    electrical    service. 

LOUISVILLE,  KY.— The  Louisville  Gas 
&   Electric   Company  has   secured   a   permit 


ljricl<  or  concrete  chimney,  100  ft.  x  4  f t. ; 
one  7-ln.  x  16-ft.  H.R.T.  boiler  with  shak- 
ing and  dumping  grates  and  horizontal 
breeching;  one  N.K.C.  engine  for  direct 
connection  to  120-kva.  altej-nating  genera- 
tor, pump,  heater,  separator,  steam  ti-ap, 
pipe,  valves,  fittings,  covering:  one  120- 
kva.  direct -connected  alternating-current 
generator  with  belted  exciter  ;  one  112i-kva. 
belted  alternating-current  generator  ami 
exciter :  one  four-panel  switchboard  :  one 
10-kva,  scries  street-light  regulator ;  station 
wiring  ;  transformers,  series  strect-liglit  fix- 
tures and  line  lightning  arresters ;  poles, 
line  wires,  guys,  pins,  insulators,  etc.  Extra 
copies  of  tlie  plans  and  specifications  "'ill 
be  furnished  upon  receipt  of  six  dollars  to 
cover  cost  of  printing.  Fuller  &  Beard, 
Chemical  Building,  St.  Louis,  Mo.,  are  engi- 
neers. 

MINNE.\POLIS,  MINN. — Electrification 
of  the  Electric  Short  Line  and  extension 
of  the  road  from  Hutchinson  to  Lake  Lil- 
lian, it  is  reported,  will  be  under  way  by 
July  1.  The  plans  provide  for  replacing 
the  gasoline  motors  now  in  use  with  electric 
power.  The  cost  of  the  improvements  is 
estimated  at  $1,000,000.  W.  L.  Luce  is 
vice-president  and  treasurer  of  the  com- 
pany. 

LIBERTY,  NEB. — A  transmission  line  to 
cost  about  $6,000  will  be  erected  to  furnisli 
electrical  service  in  Liberty.  Energy  will 
be  purchased  from  the  Beatrice  Power  Com- 
pany of  Barnston. 

NORTH     PLATTE,     NEB.  —  Steps    have 
been    taken    by    the    Chamber   of   Commere 
for  improvements  to  the  street-lighting  sys- 
tem in  the  business  section. 


PHOTO  OF  PROGRESS  ON  MIDWAY  STEAM  PLANT  OF  SAN  JOAQUIN   LIGHT  &  POWER 
COMPANY.     FIRST  UNIT  TO  BE  12,500  KW.     NATURAL  GAS  WILL  BE  BURNED 


for  the  construction  of  a  substation,  73  ft. 
X  87  ft.,  in  the  rear  of  1467  South  Third 
Street,  to  cost  about  $25,000. 

BEECH  GROVE.  II'JD.  —  The  Pubhc 
Servi:;e  Commission  has  approved  franchise 
of  the  Indianapolis  Light  &  Heat  Company 
to  install  and  operate  a  local  electric  street- 
lighting   system,. 

INDIANAPOLIS.  IND.  —  The  Indiana 
Power  Company  has  applied  to  the  Public 
Service  Commission  for  permission  to  issue 
$1,000,000  in  bonds,  the  proceeds  to  be 
used  for  extensions,  etc. 

INDIANAPOLIS.  IND.— The  Best  Grand 
Laundry  Company,  Senate  Avenue  and 
Court  Street,  is  considering  extensions  and 
improvements  to  its  works  to  cost  about 
$100,000.  The  plans  include  the  construc- 
tion of  a  new  power  plant  and  the  installa- 
tion of  a  water-softening  plant. 

RICHMOND,  IND. — The  Liberty  Light 
&  Power  Company  has  applied  to  the  In- 
diana Public  Service  Commission  for  per- 
mission to  make  an  interconnection  ar- 
rangement with  the  Dayton  (Ohio)  Power 
&  Light  Company  for  additional  supply 
of  electricity. 

CHICAGO.  ILL. — Installation  of  an  orna- 
mental lighting  system  on  all  streets  in  thfi 
loop  is  under  consideration.  It  is  proposed 
to  use  a  combination  trolley  and  lamp 
standard  with  a  three-lamp  arrangement  on 
State  Street  and  two  lamps  on  the  other 
streets. 

FREEBURG,  ILL. — ^Blds  -wlU  be  received 
at  the  ofl^ce  of  the  village  clerk  until  June 
23  for  furnishing  material  and  labor  for 
improvements  to  the  municipal  electric  litrht 
and  power  -system  as  follows :  Brick  power- 
house building  and  machinery  foundations. 


WESTPOINT,  NEB.  —  Bonds  to  the 
amount  of  $58,000  have  been  voted  for  the 
construction  of  a  municipal  electric  light 
and   power  plant. 


Southern  States 

HENDERSONVILLB,  N.  C— The  install- 
ation of  a  lighting  system  on  Main  Street 
is   under   consideration. 

SILVER  CITY,  N.  C. — Arrangements  are 
being  completed  for  the  development  of  a 
hydro--electric  project  on  the  Deep  River. 

WALTERS,  OKL.A.. — The  installation  of 
an  ornamental  lighting  system  in  the  busi- 
ness district  is   contemplated. 

CORPI'S  CHRISTI,  TEX. — The  electric 
light  and  power  plant  and  the  electric 
street  railway  of  the  Corpus  Chrlsti  Rail- 
way &  Light  Company  were  ricently  dis- 
posed of.  The  former  was  sold  to  J.  P. 
Connelly  of  Pittsburgh.  Pa.,  for  the  sum 
of  $50,000  and  the  latter  to  Claude  Pollard 
of  Houston  for  $500.  It  is  understood  that 
two  new  companies  will  be  organized  to 
take  over  and  operate  the  railway  system 
and  power  plant  respectively.  Extensions 
and    improvements   will   be   made. 

HOUSTON,  TEX.— The  Houston  Electric 
Company  is  considering  improvements  to 
its  railway  system  to  be  made  during  next 
three  or  four  years,  to  cost  approximately 
$3,000,000.   including  power  station,   etc. 


Goldendale,  The  company,  it  is  reported, 
contemplates  extensive  improvements  to  its 
electric  transmission  lines  and  generating 
plant  on  Little  Klickitat  River,  8  miles  west 
of  Goldendale. 

TACOMA,  WASH.  —  Bids  will  be  re- 
ceived the  latter  part  of  June  for  the  in- 
.stallation  of  a  lighting  system  in  the  busi- 
ness section  between  .\.  Street  and  Yakima 
Avenue  on  Seventh,  Ninth,  Eleventh,  Thir- 
teenth, Fifteenth  and  ,Seventeenth  Streets. 
Plans  provide  for  luminous-arc  lamps  with 
cast-iron  standards  connected  with  under- 
ground cable,  C.  Lund,  102  City  Hall,  is 
engineer. 

TOPPENISH,  W.A.SH, — The  Pacific  Power 
&  Light  Company,  Portland,  is  considering 
the  erection  of  an  electric  transmission  line 
from  Toppenish  west  to  the  McKinley  school 
to  cost  about  $9,000. 

BELVEDERE,  CAL. — J.  M.  Howells  has 
applied  to  the  State  Water  Commission 
for  300  sec.-ft.  direct  diversion  and  200.000 
acre-ft.  from  Deer  Creek  and  Mill  Creek. 
Tehama  and  Sacramento  Counties,  for 
power  purposes.  Diversion  will  be  made 
by  means  of  a  dam,  20  ft.  high,  to  de- 
velop 16,000  hp.  The  cost  is  estimated  at 
$2,000,000. 

EL  SEGUNDA.  CAL. — The  installation 
of  electroliers  on  the  Boulevard  is  under 
consideration. 

FRESNO,  CAL. — The  City  Commission- 
ers are  considering  an  issue  of  $1,000,000 
in  bonds  for  the  installation  of  fire-alarm 
systems,  garbage-disposal  plant  and  sewage 
improvements. 

GROVELAND,  CAL.  —  The  Yosemite 
Power  Company  has  filed  application  with 
the  Federal  Power  Commission  for  per- 
mission to  construct  a  dam  and  reservoir 
on  the  south  fork  of  the  Tuolumne  River 
to  develop  1,000  hp.,  and  to  construct  a 
7-mile  conduit  to  a  second  power  house  at 
Wards   Ferry   to   develop  another   1,000   hp. 

LOMITA,  CAL. — A  lighting  district,  it  is 
reported,  is  being  formed  in  this  locality. 
Harry  Phillips  and  C.  G.  Towne  are  in- 
terested. 

MERCED,  CAL.— The  Original  Mining  & 
Jlilling  Company  has  applied  to  the  Fed- 
eral Power  Commission  for  authority  to 
construct  a  3,100  ft.  conduit  from  the  diver- 
sion dam  in  the  Merced  River  to  a  power 
house  developing  500  hp. 

MODESTO.  CAL.^ — Application  has  been 
made  to  the  State  Water  Commission  by 
Long  Minor  Pierce  for  direct  diversion  of 
250  sec.-ft.  from  Dry  Creek,  Stanislaus 
County,  for  power  purposes. 

OXNARD,  CAL. — Plans  have  been  pre- 
pared for  the  installation  of  electroliers 
around  Plaza   Park. 

PASADENA,  CAL. — Plans  are  under  con- 
sideration for  placing  all  wires  underground 
on  East  Colorado  Street  from  Los  Robles 
Avenue  to  old  city  limits. 

KANAB,  UTAH. — Negotiations  are  under 
way  between  the  Dixie  Power  Company  and 
the  Commercial  Club  for  the  erection  of  an 
electric  transmission  line  from  Hurricane 
via  Virgin,  Rockville.  Grafton  and  Spring- 
dale  to  Kanab  and  Fredonia,  a  distance  of 
46  miles.  The  cost  of  the  line,  including 
wiring   of    towns,    is    estimated    at    $50,000. 

LAYTON.  UTAH— The  Utah  Power  & 
Light  Company.  Salt  Lake  City,  has  been 
granted  a  certificate  of  convenience  and 
necessity  by  the  Public  Utilities  to  serve 
the  town  of  Layton. 

PRESTON,  IDAHO.— The  South  Preston 
Irrigation  Company,  recently  incorporated, 
has  completed  arrangements  for  the  in- 
stallation of  an  electrically  operated  pump- 
ing plant  for  irrigation  purposes. 

CASA  GRANDE,  ARIZ.— The  Casa  Grande 

Valley  Electric  Power  Users'  Association 
was  formed  recently  to  co-operate  with  the 
city  to  bring  electricity  from  Sacaton  to 
the  Casa  Grande  Valley.  The  cost  of  the 
erection  of  a  transmission  line  to  Casa 
Grande,  including  transformers,  motor-gen- 
erator frequency  changer  set  complete  with 
switchboard,  meter  equipment  and  substa- 
tion, is  estimated  at  about  $75,000. 


Pacific  and  Mountain  States 

GOLDENDALE.  WASH.— The  City  Coun- 
cil has  granted  the  Pacific  Power  &  Light 
Company  a  franchise  and  has  entered  fnto 
a  fifty-year  contract  for  street   lighting   in 


Canada 

CALGARY,  ALTA.— R.  P.  Blakely,  ar- 
chitect. Parliament  Buildings,  Edmonton, 
would  like  prices  on  equipment  for  power 
house  to  be  built  at  the  Technology  and 
Normal  School.  Calgary. 

ST.  CATHARINES,  ONT.— The  installa- 
tion of  lamp  standards  on  St.  Paul  Street 
from  Burgoyne  Bridge  to  Geneva  is  under 
consideration. 
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The  American  Business  Man  Voices 

an  Opinion 


NOT  long  agu  the  Chamber  of 
Commerce  of  the  United  States 
made  a  survey  of  the  business 
of  the  country.  It  endeavored  to  ascer- 
tain among  other  things  what  business 
men  are  doing  to  meet  the  conditions  of 
the  day.  They  were  asked  particularly 
as  to  their  present  policy  respecting  econ- 
omy in  advertising. 

The  only  reason  why  there  can  be  two 
opinions  on  the  issue  of  whether  or  not 
to  advertise  at  a  time  like  this  is  because 
the  true  function  of  advertising  is  so  be- 
clouded in  men's  minds.  Yet  it  is  vital 
to  the  electrical  industry  and  to  every 
other  industry  right  now.  It  is  a  matter 
of  prime  importance  not  alone  to  our 
manufacturers,  but  to  our  jobbers,  cen- 
tral-station companies,  contractors  and 
dealers.  Business  is  quiet.  Demand  is 
light.  Earnings  have  fallen  ofif.  Should 
men  spend  money  advertising?- 

There  is  a  basic  first  point  here  that 
should  be  carefully  disposed  of  in  every 
man's  thinking  before  he  makes  any  de- 
cisions about  advertising.  That  point  is 
this:  What  is  advertising,  anyway  F 
What  is  it  for?  The  simple,  ample 
answer  is  that  advertising  is  just  helping 
the  salesman  to  sell  more  goods  by  telling 
his  story  in  advance,  saving  his  time, 
strengthening  his  influence  and  bringing 
in  business  for  him.     This  being  so,  the 


question  of  whether  or  not  to  advertise 
becomes  a  question  of  whether  or  not  to 
sell.  For  if  a  man  wants  business  he 
must  sell  goods,  and  therefore  he  should 
advertise.  The  manner  in  which  he 
should  advertise  and  sell — this  is  the  vari- 
able problem  which  must  be  settled  to 
suit  each  business  and  the  times. 

The  reaction  to  the  inquiries  of  the 
Chamber  of  Commerce  was  convincing 
as  to  the  attitude  of  the  modern  business 
man  on  this  fundamental  subject.  These 
three  brief  quotations  express  it: 

1.  "We  do  not  feel  that  we  should  de- 
crease publicity.  Our  advertising  expenditure 
should  be  increased  to  increase  our  business." 

2.  "Cutting  down  advertising  would  only 
increase  the  cost  of  selling  merchandise,  there- 
fore we  advertise  heavily  when  business  is  hard 
to  get  and  go  easy  when  it  is  coming  anyway." 

3.  "We  kept  our  advertising  appropriation 
down  to  bedrock  when  there  was  practically  no 
sales  resistance,  conserving  our  funds  for 
harder  times.  We  feel  that  we  now  owe  it 
to  our  distributers  and  dealers  and  to  ourselves 
to  insure  a  healthy  flow  of  business  by  con- 
sistent, well-directed,  forceful  advertising." 

Our  national  Chamber  of  Commerce 
has  asked  and  the  American  business  man 
has  answered.  It  is  advice  for  all  of  us. 
For  now  is  a  season  when  well-poised, 
full-bodied  selling  is  needed  in  every  in- 
dustry, and  no  man's  problem  is  too  local 
or  too  small  to  be  aided  profitably  by 
sensible  adv-ertising.  He  should  give  his 
salesmen  this  other  voice  to  help  them 
sell.     Thev  need  it  now. 


Harry  Bates  Thayer 

An  executive  whose  per s ever ayice,  clear  conception  of  responsibilities  and  ability  to  (jcf  things 
done  have  marked  his  career  from  office  boy  to  the  presidency  of 
the  world's  largest  public  tUility 


THERE  stands  at  the  head  of  the 
world's  largest  public  utility  a  man 
who  by  his  own  efforts  and  perse- 
verance won  his  way  up  from  office  boy. 
H.  B.  Thayer,  now  president  of  the 
American  Telephone  &  Telegraph  Com- 
pany, upon  completion  of  his  rollege 
course  decided  to  start  in  at  the  bottom 
in  some  manufacturing  in<iustry  of  fai- 
reaching  scope.  He  began  in  1881  with 
the  Western  Electric  Company  in  (Chi- 
cago, making  out  shipping  tickets  and 
indexing  copy  books  and  a  little  later 
making  out  bills.  His  woik  caught  the 
attention  of  Enos  Harton.  founder  and 
president  of  the  company,  and  soon 
young  Thayer  became  his  assistant.  At 
twenty-five,  after  three  ye;trs  with  the 
company,  Mr.  Thayer  was  made  man- 
ager of  its  New  York  branch.  It  was 
not  long  before  he  was  doing  more  busi- 
ness in  New  York  than  was  done  at  the 
parent  factory.  He  was  called  back  to 
Chicago  as  vice-president,  and  six  years 
later,  in  1908,  was  elected  president. 


When  Mr.  Vail  came  back  in  1907  to 
take  hold  of  the  American  Telephone  & 
Telegraph  Company,  the  parent  com- 
pany of  the  Western  Elertric,  he  chose 
Mr.  Thayer  as  vice-president.  However, 
in  1915.  Mr.  Thayer  decided  that  he  did 
n'ot  want  to  hold  an  active  position  in 
both  companies  and  that  his  greatest 
value  to  the  Bell  Telephone  interests 
was  in  the  manufacturing  end,  so  he 
gave  himself  wholly  to  the  duties  of  the 
pi-esidency  of  the  Western  Electric  Com- 
pany. The  war  came  on  and  enguIf<Ml 
this  country,  and  as  an  <'mergen<'y 
measure  the  telephone  service  was  taken 
over  by  the  government.  It  became 
apparent,  however,  soon  after  the  a?-- 
mistice  that  some  reorganization  of  the 
telephone  company  was  necessary  to 
take  over  the  business  when  the  govern- 
ment should  release  it.  Although  Mr. 
Vail  retained  the  control  as  chairman 
of  the  board  he  placed  the  executive 
management  of  the  company  in  the 
hands  of  Mr.  Thayer  as  president.    Such 


is  the  bare  story  of  achievenifnt,  but 
back  of  it  are  forty  years  of  honest 
endeavor,  initiative,  application  and.  the 
ability  to  get  things  done. 

Mr.  Thayer  was  born  in  Northfleld. 
Vt..  sixty-two  years  ago.  At  twenty- 
two  he  was  graduated  from  Dartmouth. 
Since  that  time  he  has  spent  his  life  in 
the  telephone  industry,  and  thus  he  is  a 
logical  man  to  head  this  great  business 
employing  270.000  people  and  so  essen- 
tial a  part  of  the  daily  life  of  America. 
He  took  hold  of  the  telephone  at  a  criti- 
cal time.  During  the  federal  control  it 
was  impossible  to  extend  facilities  to 
meet  demand.  .As  a  result  the  system 
was  returned  to  private  control  without 
the  facilities  for  service  and  the  public 
good  will  it  had  previously  enjoyed. 
Since  tiiat  time,  in  spite  of  high  costs  and 
wages,  Mr.  Thayer  has  never  allowed 
the  company  to  iilacken  in  its  efforts  to 
bring  the  service  once  more  up  to  that 
former  high  degree  of  efficiency  known 
nowhere  else  in  the  world. 
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Chicago  Can  Afford  to 
Move  Slowly 

THE  proposed  ordinance  regulating  the  sale,  instal- 
lation and  use  of  electrical  devices  in  the  city  of 
Chicago  now  under  discussion  before  the  City  Council 
furnishes  an  example  of  one  way  that  safety  work  can- 
not be  effectively  promoted.  Designed  ostensibly  in  the 
interests  of  public  safety,  but  really  as  a  revenue  pro- 
ducer, the  ordinance  would  place  the  future  of  the 
industry  so  far  as  Chicago  is  concerned  in  the  hands 
of  the  Commissioner  of  Gas  and  Electricity  and  the 
political  machine  in  power.  If  every  city  is  to  levy 
tribute  on  whatever  is  sold  and  used  within  its  borders, 
manufacturers  will  have  a  glorious  time  of  it.  Nor  is 
Chicago  equipped  properly  to  enforce  the  proposed  or- 
dinance. The  city  cannot  by  any  stretch  of  imagina- 
tion justify  the  establishment  of  a  laboratory  of  suffi- 
cient size  to  test  large  turbo-generators,  electric  fur- 
naces or  a  multitude  of  small  devices  not  specifically 
covered  by  the  various  codes  and  standards  already  in 
operation.  Chicago  authorities  will  do  well,  therefore, 
to  stop  and  think  carefully  before  placing  a  burden  on 
the  electrical  industry  such  as  that  made  possible  under 
the  proposed  ordinance.  If  the  city  is  really  desirous 
of  reaching  offenders  against  public  safety,  it  should 
do  so  through  an  ordinance  that  cannot  possibly  be  used 
as  a  club  on  the  heads  of  the  most  deserving  members 
of  the  industry.  Even  then  it  is  a  question  whether 
Chicago  can  carry  out  such  a  task  without  the  help  of 
a  national  movement  of  the  same  character. 


Perseverance  in 

Co-operative  Work 

BECAUSE  results  do  not  always  immediately  come 
from  the  first  steps  taken  in  co-operative  movements 
discouragement  is  likely  to  follow.  This  was  the  danger 
pointed  out  at  the  convention  of  the  Pacific  Coast  Sec- 
tion of  the  National  Electric  Light  Association  held  at 
Del  Monte,  Cal.,  last  week,  and  an  antidote  was  put  forth 
in  the  form  of  stimulation  of  effort  and  earnestness. 
This  message  from  the  West  to  the  electrical  industry 
should  receive  careful  attention,  particularly  from  those 
guiding  the  first  steps  of  the  several  groups  now  under- 
taking co-operative  movements.  Those  voicing  these 
warnings  in  the  West  have  been  through  years  of  such 
work;  they  have  passed  through  long  periods  of  trial 
when  it  seemed  as  if  they  were  doomed  to  almost  certain 
failure;  they  have  often  met  with  little  encouragement 
from  the  industry.  It  has  been  fortunate  that  the 
leaders  there  have  shown  unexcelled  courage  and  stead- 
fastness of  purpose  to  continue  until  they  have  no  longer 
been  regarded  as  visionaries  but  as  men  of  vision.  Al- 
most as  obvious  but  not  voiced  so  openly  is  the  real  need 
of  guarding   against   complacency   as   the    result    of   a 


measure  of  success.  When  after  long  trials  success  has 
at  last  been  achieved  it  is  the  way  of  mankind  to  rest 
with  smug  satisfaction  on  the  achievements  of  the  past. 
Here  is  a  temptation  sedulously  to  be  avoided,  and  so  the 
message  goes  out  from  the  Pacific  Coast  to  the  beginners 
in  co-operation  as  well  as  to  the  veterans:  If  results 
are  slow,  keep  pounding  on ;  if  results  have  come,  forget 
them  in  greater  efforts. 


Politics  Not  Good  for 
Utilities 

AMONG  the  grievances,  real  or  fancied,  urged  against 
L  utilities  is  the  supposedly  sinister  influence  exerted 
by  them  over  municipal  and  state  bodies  by  underground 
methods.  One  of  the  most  important  tasks  of  the  cam- 
paign of  education  that  the  electric  light  and  power 
industry  is  now  conducting  is  to  wipe  out  in  the  public 
mind  the  sting  of  that  charge.  If  the  task  is  to  be 
accomplished,  every  contest  must  be  fought  in  the  open 
and  won  or  lost  on  its  merits.  A  battle  won  because 
some  one  can  wield  political  influence  is  a  battle  lost 
in  the  establishment  of  the  utilities  in  public  confidence, 
because  it  will  sooner  or  later  be  used  to  substantiate 
the  charge  that  utilities  are  attempting  unfairly  to 
control  governmental  functions  for  selfish  purposes. 
The  underground  political  game  carries  a  tremendous 
fascination  for  a  certain  type  of  mind.  To  play  it  is 
to  play  directly  into  the  hands  of  the  politicians  who 
know  it  best  and  can  stack  the  cards  to  win  at  every 
turn.  Public  utilities  cannot  afford  to  sit  in  such  a 
game.  We  are  moved  to  make  this  observation  because 
in  Oklahoma  recently  an  engineer  who  traveled  some 
distance  to  confer  with  the  engineers  of  the  commission 
was  advised  to  lay  his  case  before  a  utility  attorney 
first  because  the  latter  would  see  that  the  engineer's 
recommendations  were  carried  out.  Such  indirect  meth- 
ods are  seldom  efficacious  and  are  always  poor  policy. 


Sometimes  Good  Will  Is  Better 
than  Efficiency 

THE  importance  of  the  meter  reader  in  making  or 
breaking  good  will  for  his  company  is  not  always 
appreciated.  Sometimes  this  functionary  is  the  only 
representative  of  the  company  seen  by  a  customer  from 
one  year's  end  to  the  other  and  the  consumer's  impres- 
sions of  the  lighting  utility  with  which  he  is  dealing  are 
therefore  due  almost  entirely  to  the  man  or  boy  who 
comes  to  read  the  meter.  If  he  is  brusque,  unpleasantly 
insistent  or  in  any  way  troublesome,  ill  will  is  sure  to  be 
created,  and  this  usually  overbalances  any  good  will 
that  may  have  been  built  up  by  long  previous  effort. 
The  bonus  system  of  paying  for  meter  reading  often 
tempts  the  reader  to  hurry  in  order  to  get  a  little  more 
pay  and   thus  actually  works  to  the  detriment  of  the 
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company.  Hurried  meter  readings  are  liable  to  be 
tinged  both  with  impolitene.ss  and  with  inaccuracy.  At 
such  a  cost  efiiciency  in  the  total  number  of  meters  read 
in  a  day  is  dearly  purchased. 

An  exactly  opposite  method  is  followed  by  the  com- 
pany mentioned  in  a  former  issue  which  picks  out  and 
pays  exceptionally  well  a  group  of  intelligent  young  men 
put  on  the  meter-reading  job  for  the  special  purpose  of 
creating  good  will.  Each  man  has  plenty  of  time 
allowed  him  to  cover  his  territory  and  is  expected  to 
keep  within  it  except  for  good  reason;  but  in  particular 
he  is  instructed  on  his  relations  with  the  customers,  is 
provided  with  blank  complaint  forms  and  authority  to 
adjust  small  matters  on  the  spot,  and  is  made  the  active 
intermediary  between  the  company  and  its  consumers. 
Two  years'  experience  showed  that  while  meter-reading 
expense  rose  about  40  per  cent  on  account  of  the  better 
class  of  men  employed,  the  adjustment  bureau  expense 
was  cut  down  by  one-half.  Demands  for  special  meter 
tests  had  almost  disappeared  and  the  general  attitude  of 
the  public  had  been  radically  changed. 

Adjustment  and  complaint  service  is,  of  course,  neces- 
sary to  any  public  utility,  but  large  activities  along  this 
line  should  be  anything  but  a  source  of  pride.  Costs 
transfen-ed  from  settling  complaints  to  promoting 
friendly  contact  with  consumers  are  an  asset  instead  of 
an  expense. 


station  to  a  thermal  basis  of  19,000  B.t.u.  per  kilowatt- 
hour.  This  indicates  how  far  the  extreme  measures 
taken  will  find  justification  in  resulting  economies. 


Fuel  Prices  Necessitate 
Still  Greater  Economy 

THE  price  of  coal  and  oil  seems  likely  to  drive  engi- 
neers away  from  their  so-called  standards  toward 
greater  economies  than  have  ever  before  been  con- 
sidered feasible.  An  excellent  example  of  this  ten- 
dency as  exemplified  in  the  Calumet  station  of  the  Com- 
monwealth Edison  Company  is  briefly-  outlined  in  this 
issue.  The  plant  will  eventually  contain  six  12,000-volt 
generators,  but  at  the  present  time  two  30,000-kw. 
units  are  being  installed — one  a  seven-stage  impulse 
turbine  and  the  other  a  tandem-compound  Westinghouse 
turbine.  Technically  the  most  interesting  feature  of 
the  plant  is  the  boiler  room.  The  plan  calls  for  four 
boilers  for  each  of  the  turbine  units,  but  the  two 
prime  movers  already  installed  will  be  served  by  seven. 
Each  of  the  boilers  contains  a  little  more  than  15,000 
square  feet  of  steaming  surface,  will  evaporate  150,000 
lb.  of  water  per  hour  and  is  built  for  350  lb.  pressure 
at  250  deg.  superheat.  Two  chain-grate  stokers  operated 
under  forced  draft  will  take  care  of  the  combustion  for 
each  boiler.  Exceptionally  large  furnace  space  is  em- 
ployed and  every  facility  for  pushing  combustion  with- 
out serious  loss  of  efliiciencj'  is  provided.  Each  boiler 
is  fitted  with  an  economizer  with  steel  tubes  and  head- 
ers, and  indications  are  that  by  the  use  of  these  the 
total  boiler  efficiency  will  be  pushed  beyond  80  per  cent 
of  the  theoretical  limit.  The  character  of  the  coal  used, 
which  is  rather  rich  in  sulphur,  has  necessitated  some 
extra  precautions,  in  particular  pushing  the  tempera- 
ture of  the  feed  water  to  175  deg.  Fahr.  before  it 
enters  the  economizer  to  avoid  any  condensation  of 
sulphurous  gases  on  the  economizer  surface.  All  auxili- 
aries excepting  the  boiler-feed  pumps  are  motor-driven, 
the  larger  auxiliary  units  being  provided  with  2,300-volt 
motors. 

In  this  station  the  fuel  costs  are  expected  to  account 
for  about  86  per  cent  of  the  total  operating  expense, 
and  it  is  believed  that  it  will  be  possible  to  bring  the 


Need  of  Looking  Beyond  the  Meters 
When  Errors  Are  Gross 

GENERALLY  speaking,  the  meter  is  an  instrument 
of  very  fair  degree  of  precision,  much  more  likely 
to  run  slow  than  fast  and  not  often  committing  serious 
errors  of  any  kind.  There  are  cases,  however,  in  which 
through  misconnectlon  or  gross  misuse  of  some  kind  an 
electric  meter  performs  badly,  though  it  usually  succeeds 
in  punishing  the  central-station  company  more  than  it 
punishes  anybody  else.  The  importance  of  carefully 
following  up  the  performance  of  meters  is  therefore 
emphasized,  quite  apart  from  its  general  desirability, 
by  the  need  of  looking  out  for  the  altogether  abnormal 
performance  sometimes  noted. 

Some  striking  examples  of  what  may  happen  through 
the  "boneheaded"  (if  that  term  may  be  permitted)  use 
of  what  otherwise  would  have  been  an  instrument  of 
precision  are  given  in  the  current  issue  by  A.  L.  John- 
ston. "Mix-ups"  in  the  wiring  due  to  faulty  installation 
are  capable  of  almost  any  sort  of  enormity.  One  in- 
stance cited  by  Mr.  Johnston  is  that  of  a  meter  which 
because  it  was  badly  proportioned  to  its  work  under- 
registered  to  such  an  extent  that  the  station  sustained 
a  loss  of  about  $10,000.  Another  interesting  case  which 
Mr.  Johnston  describes  fully  probably  would  not  occur 
often,  but  the  possibilities  of  wrong  connections  are 
always  present,  and  it  is  worth  while  to  see  what  may 
happen  on  occasion.  All  of  this  points  to  the  moral  that 
it  is  not  sufficient  to  test  meters  in  a  perfunctory  man- 
ner, because  while  the  meter  may  appear  to  be  accurate 
gross  errors  not  due  to  the  meter  itself  stand  a  chance 
of  escaping  detection. 


The  Virtues  and  Vices  of 
American  Manufacture 

ONE  of  our  foreign  contemporaries  has  been  making 
a  study  through  a  correspondent  on  this  side  of 
the  water  of  recent  tendencies  in  electrical  manufactur- 
ing. The  main  tendencies  that  are  summarized  by  this 
correspondent  comprise  a  somewhat  more  vigorous  ex- 
porting policy  than  has  hitherto  been  displayed,  an  ex- 
traordinary activity  in  publicity  work,  more  systematic 
standardization  and  more  complete  specialization,  the 
development  of  planning  and  operating  systems,  the 
establishment  of  service  departments  for  reaching  the 
customers,  and  finally  a  strong  development  of  research 
work.  This  summary,  we  think,  is  a  very  fair  repre- 
sentation of  electrical  manufacturing  tendencies  in  the 
United  States.  There  is  no  doubt  that  we  are  seeking 
foreign  markets,  but  if  we  are  to  capture  them  we  must 
pursue  in  some  respects  policies  contravening  those 
Viow  common.  The  foreigner  looks  at  things  in  a 
somewhat  more  conservative  fashion  than  we  do,  and 
sometimes  objects  to  broad  claims  and  meaningless 
trade-name  designations  unfamiliar  to  the  consumer. 
Although  the  electrical  industries  have  as  a  rule  been 
conservative  and  judicious  in  their  treatment  of  foreign 
markets,  many  manufacturers  have  attempted  to  sell 
goods  abroad  by  the  same  methods  which  they  adopt 
here  and  have  failed  dismally.  The  foreign  trade  is 
something  which  needs  to  be  very  carefully  handled  in 
every  respect.  The  customs  of  South  America,  for 
instance,  are  not  our  customs,  and  we  cannot  force  our 
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ways  down  South  American  throats.  We  must  revise 
methods  all  along  the  line  if  we  are  to  win  and  keep 
trade  against  the  rising  competition  of  Europe,  and 
particularly  of  Germany,  where  the  manufacturers  for 
many  years  have  wisely  and  consistently  catered  to  the 
particular  requirements  of  their  foreign  customers. 

The  same  line  of  criticism  applies  to  the  complete 
standardization  existing  in  America  in  many  lines 
of  work.  Where  deviations  from  our  usual  standards 
,are  for  some  reason  required,  the  cost  piled  upon  the 
'customer  is  so  enormous  that  the  order  frequently  goes 
to  a  foreign  competitor  who  is  a  little  more  flexible  if 
not  quite  so  efficient  in  his  methods.  Our  tendency 
toward  specialization  in  manufactui-e  is  a  very  healthy 
one  provided  that  it  does  not  tie  itself  up  to  standards 
so  completely  that  it  cannot  readily  change  when  a  new 
demand  arises. 

Great  improvements  have  been  made  in  the  last  few 
years  in  the  better  planning  and  more  systematic  and 
efficient  operation  of  works.  However,  it  is  not  a 
difficult  matter  in  following  up  the  modern  so-called 
efficiency  methods  to  carry  them  to  a  point  where  they 
cost  a  great  deal  more  than  they  save,  making  the  whole 
organization  topheavy  and  piling  up  overhead  expenses 
which  a  less  orderly  competitor  with  a  much  simpler 
organization  can  in  large  measure  avoid.  Even  system 
may  be  pushed  too  far. 

Of  the  development  of  research  work  it  is  hard  to 
speak  in  terms  of  too  much  praise.  The  present  posi- 
tion of  American  manufacture,  and  particularly  its  rise 
in  the  last  decade,  is  due  very  largely  to  the  following 
up  of  a  systematic  policy  of  research.  We  would  be 
even  further  ahead  had  that  policy  been  carried  out  on 
a  larger  scale  in  earlier  years.  Our  foreign  competi- 
tors, too,  have  been  for  years  ceaseless  in  research,  and 
so  far  as  can  be  ascertained  they  are  not  letting  their 
activities  slacken  in  the  slightest  degree.  If  we  are  to 
keep  our  present  position  in  manufacturing,  we  must 
be  equally  persistent.  The  time  of  trial  when  we  must 
match  our  wits  against  those  equally  clever,  and  per- 
haps more  facile  and  flexible  in  their  methods  of  attack, 
is  clearly  approaching. 


Selecting  Batteries  for 
Electric  Haulage 

AVERY  neat  and  simple  analysis  of  the  methods  for 
adjusting  battery  capacity  to  demands  of  indus- 
trial locomotives,  which  in  the  last  few  years  have  come 
into  greatly  increased  use,  is  presented  in  a  brief 
paper  by  J.  H.  Tracy  in  the  current  issue.  Starting 
with  the  grades  and  loads  necessary  to  be  dealt  with,  it 
is  a  fairly  simple  matter  to  calculate  the  tractive  effort 
for  each  part  of  the  proposed  trip.  When  the  total 
tractive  effort  per  trip  in  whole  or  part  has  been  found, 
it  may  be  reduced  to  watt-hours  per  train  mile  for 
that  particular  section  simply  through  multiplication 
by  three.  This  step  is  one  of  the  short  cuts  which 
providentially  turn  up  now  and  then  in  the  solution  of 
engineering  problems.  The  battery  problem  is  handled 
most  easily  perhaps  by  reckoning  on  a  six-hour  dis- 
charge rate.  Of  course,  for  exceptionally  high  discharge 
rates  at  a  particular  section  of  the  line  allowance  may 
have  to  be  made  in  the  simple  ways  which  Mr.  Tracy 
shows.  The  whole  computation,  however,  will  be  found 
extremely  convenient  and  easy  to  follow.  It  involves  no 
recondite  methods  of  anv  sort. 


Aerial  Cables  Versus 
Open-Wire  Lines 

AERIAL  cables  present  possibilities  that  should 
L.  appeal  to  central-station  engineers,  but  the  best 
means  of  realizing  their  proper  application  will  come 
from  a  recognition  of  their  limitations.  Compared  with 
an  overhead  open-wire  line  they  will  be  more  expensive, 
and  they  will  always  require  relatively  expensive  joints 
to  serve  customers  along  the  route.  Furthermore,  taps 
will  make  the  handling  of  trouble  very  inadequate  unless 
proper  switches  are  provided  at  each  one.  Despite  these 
limitations,  however,  there  are  many  places  where 
because  of  tree  or  building  conditions,  necessity  of 
crossing  railroad  rights-of-way  and  so  forth  aerial 
cables  are  very  advantageous.  The  manufacturer's 
design  problem  is  one  of  producing  a  cheaper  cable  with 
the  same  reliability  as  that  of  an  underground  cable. 
This  should  be  possible  on  account  of  the  much  better 
cooling  obtained.  Moreover,  in  order  to  decrease  the 
stresses  due  to  sleet  and  wind  the  cable  should  be  made 
as  small  in  diameter  as  possible,  and  for  ease  in  handling 
it  should  be  made  as  light  as  possible. 

The  article  in  the  current  issue  by  F.  A.  Westbrook 
should  be  of  interest  to  our  readers  because  it  brings  out 
in  a  concise  manner  the  position  that  aerial  cables 
should  hold  in  the  central-station  system.  The  tables 
furnished  should  be  particularly  useful,  for  they  enable 
anybody  to  compare  the  merits  of  the  various  kinds  of 
cable  that  can  now  be  purchased,  and  the  data  given 
should  tend  toward  developing  the  application  of  aerial 
cables. 


Maximum  Demand  a  Necessary  '  ^ 

Factor  in  Rates 

PROOF  comes  every  day  that  rates  for  electrical 
energy  based  on  maximum  demand  and  total  kilo- 
watt-hours delivered  are  an  economic  necessity.  Though 
this  method  of  charging  for  central-station  service  is 
very  common,  there  are  still  many  who  have  not  adopted 
it.  Many  of  the  details  of  the  method  may  not  have 
been  sufficiently  worked  out  owing  to  the  magnitude 
of  the  task  of  determining  the  effects  on  a  system  of 
all  different  types  of  load  and  the  actual  cost  to  the 
company  of  furnishing  each  kind  of  service;  but  it  is 
still  generally  accepted  that  the  solution  of  the  rate 
problem  must  be  based  on  the  fundamental  principle 
involved  in  maximum-demand  rates. 

All  those  electric  light  and  power  companies  which 
are  still  limiting  their  power  contracts  to  a  single 
kilowatt-hour  charge,  and  which,  realizing  the  short- 
comings of  their  methods,  still  are  unwilling  to  risk 
the  change,  should  be  interested  in  reading  W.  W. 
Arnett's  short  article  in  the  Electrical  World  of 
May  21  on  "Tables  for  Estimating  Customers'  Maxi- 
mum Demand."  There  they  will  find  an  exposition  of 
the  imperative  necessity  for  the  application  of  a  rate 
based  on  maximum  demand  and  total  kilowatt-hours 
delivered,  and  beyond  that  an  account  of  how  one  cen- 
tral-station company  was  able  to  make  the  change  with- 
out delay.  Facing  the  impossibility  of  obtaining  and 
installing  demand  meters  in  a  short  period  of  time, 
it  was  found  necessary  to  resort  to  some  other  method 
of  putting  the  rate  into  effect.  Mr.  Arnett's  conclu- 
sions show  that  maximum  demand  can  be  estimated 
with  sufficient  accuracy  to  satisfy  both  the  customer  and 
the  producer  during  the  interval  required  for  the  in- 
stallation of  demand  meters. 
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Power  Distribution  Over  Aerial  Cables 

Construction  of  This  Kind  Appears  to  Have  Many  Advantages  Over  Open  Wires — 
Lead-Covered,  Paper-Insulated  Cables,  Particularly,  Are  Advocated — Experience 
of  Telephone  Companies  Indicates  that  Lead-Covered  Aerial  Cables  Are  Reliable 

By  F.  A.  WESTBROOK 

Field  Engineer  Habir.'^luin-  Electric  Cable  Conipaiit/ 


PROBABLY  the  most  economical  method  of 
meeting  the  demands  imposed  upon  distri- 
bution systems  of  central-station  companies 
by  the  extensive  electrification  of  industry 
now  going  on  is  to  supply  energy  at  higher  voltages. 
This,  however,  raises  serious  construction  problems, 
such  as  whether  open-wire  construction  is  practicable 
under  the  circumstances,  whether  the  expense  of  under- 
ground cable  is  warranted,  or  whether  some  other 
method  is  preferable.  There  is  a  growing  tendency  on 
the  part  of  a  good  many  companies  to  meet  the  situa- 
tion by  the  use  of  aerial  multiple  conductor  cables,  sup- 
ported by  messenger  cables,  for  high-voltage  distribu- 
tion and  transmission  within  municipal  limits.  Long 
experience  of  the  telephone  companies  with  aerial  cables 
indicates  that  lead-covered,  paper-insulated  cables  are 
amply  rugged  and  reliable  to  warrant  their  use  by  power 
companies  on  pole  lines.  Up  to  the  present  time,  how- 
ever, the  use  of  aerial  cables  has  not  been  developed  to 
the  extent  which  the  advantages  of  this  practice  would 
seem  to  warrant,  and  a  discussion  of  different  types  of 
cables,  together  with  data  as  to  their  weights  under 
actual  conditions  of  service,  should  be  timely. 

Advantages  of  Aerial  Cables  Are  Summarized 

The  advantages  of  using  insulated  cables  as  compared 
with  ordinary  open-wire  and  cross-arm  construction  are 
briefly  as  follows : 

1.  In  many  cases  municipal  park  authorities  or  shade- 
tree  commissions  have  restricted  tree  trimming  in  resi- 
dential sections,  thus  rendering  open-wire  construction 
impracticable. 

2.  Cable  construction  is  advantageous  where  pole 
lines  are  too  congested  for  additional  circuits  without 
providing  taller  poles. 

3.  Cables  give  greater  assurance  of  continuity  of 
service.  They  would  remain  in  operation  even  when 
the  poles  are  broken  off  and  they  are  lying  on  the 
ground,  provided  that  the  cable  itself  is  not  seriously 
injured.  The  conditions  approximate  the  advantages  of 
underground  construction  at  greatly  reduced  annual 
charges. 

4.  There  is  a  reduction  of  hazard  from  the  falling 
of  high-tension  wires  in  public  places  because  of 
mechanical  or  electrical  failure  of  the  line. 

5.  Where  a  pole  line  carries  several  three-phase  open- 
wire  circuits  of  small-size  wires  which  have  been  added 
from  time  to  time  as  the  load  increased,  the  circuits 
maj-  frequently  be  advantageously  combined  into  one 
large-size  three-conductor  cable,  perhaps  at  increased 
voltage.  The  cable,  on  account  of  being  placed  low  on 
the  poles,  will  reduce  the  stresses  on  the  poles  as  well 
as  make  space  available  for  other  wires. 

6.  The  question  of  substituting  6,600-volt  primary 
distribution  in  place  of  2,300-volt  distribution,  which  is 
receiving  considerable  attention  at  the  present  time  and 
is  actually  being  carried  out  in  some  instances,  would 


in  many  cases  be  greatly  simplified  by  the  use  of  cable 
for  the  6,600-volt  circuits.  The  expense  of  i-econstruct- 
ing  2,300-volt  lines  for  the  higher  voltage  can  in  many 
cases  be  substantially  reduced  in  this  way,  especially 
where  tree  conditions  are  bad.  In  fact,  bad  tree  condi- 
tions may  make  the  increases  in  voltage  dependent  on 
the  use  of  aerial  cable. 

7.  The  use  of  cables  instead  of  open  wires  for  cir- 
cuits at  transmission  voltages  should  greatly  simplify 
the  question  of  conflicts  with  telephone  lines  on  the 
same  street  or  highway,  on  account  of  the  reduced 
danger  of  accidental  contact  between  the  two  systems. 

In  considering  the  question  of  attaching  a  cable  to 
a  line  of  poles  the  three  following  items  must  be  taken 
into  account: 

(a)  Ability  of  the  poles  to  carry  the  cable  weight. 

(b)  Protection  against  moisture. 

(c)  Protection  against  mechanical  injury. 

The  lack  of  full  knowledge  as  to  the  loads  involved 
in  attaching  cables  to  poles,  as  wel"  as  the  question  of 
the  most  advantageous  design  for  such  cable,  has  so 
far  resulted  in  greatly  restricting  the  use  of  aerial 
power  cable  construction. 

While  reasonably  substantial  pole-line  construction  is 
required,  it  is  felt  that  these  requirements  are  generally 
greatly  overestimated  and  that  except  where  very  large 
cables  are  involved  the  problem  is  no  more  serious  than 
that  incurred  in  the  every-day  practice  of  the  telephone 
companies  with  similar  construction.  In  many  cases  aerial 
power  cables  suspended  from  a  messenger  cable  involve 
a  much  smaller  load  on  the  poles  than  a  line  with  two 
or  three  cross-arms  carrying  open  wires,  especially 
under  severe  sleet  and  wind  conditions. 

As  paper-insulated  cable  is  the  best  type,  especially 
for  the  transmission  voltages,  on  account  of  its  lower 
dielectric  losses,  higher  current-carrying  capacity  and 
lower  cost,  the  question  of  protection  against  moisture 
is  particularly  important.  A  lead  sheath  is  undoubtedly 
the  best  protection. 

There  seems  to  be  a  feeling  that  power  cables  should 
be  protected  mechanically  with  steel-tape  armor  rather 
than  by  a  lead  sheath.  The  experience  of  the  telephone 
companies,  however,  has  indicated  that  there  is  no 
necessity  for  more  than  a  lead  covering  from  the  stand- 
point of  mechanical  protection  when  the  lead  sheath  is 
of  adequate  thickness  for  the  size  of  cable  used. 

Aerial  Cables  Do  Not  Impose  Excessive  Loads 
Upon  Poles 

In  order  to  determine  what  loads  actually  have  to 
be  supported  by  poles  under  service  conditions,  the 
resultant  loading  of  various  sizes  of  three  different 
typyes  of  cables  has  been  calculated,  assuming  the  i-in. 
(1.27-cm.)  radial  thickness  of  ice  on  cable  and  messen- 
ger, with  the  wind  pressure  of  8  lb.  per  square  foot 
(39  kg.  per  sq.m.)  on  the  ice-covered  projected  area 
of    the    cable    and    messenger,    as    prescribed    for    the 
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TABLE  I— COMP.\RISON  OF  LOADS  LMPOSED  BV  AERIAL  CABLES 


Type  No.  1* 
n.  Load  Shoath 

Type  No. 

2* 

TvDC  No. 

3 

Reduction  in 

4-1 

J-In.  Lead  Sheath, 

Reinforced  Rubber 

Loading  of 

Belt  Insulation,     Same  aa  Conductor 
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lation.      Half  Conductor 

Insulation 
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a 

^v 

D 

» 

c 
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^ 

o 

g 

■s'l  ■ 

Siie, 
A.W.G, 
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a; 
B 

c 

III 

pi 

5 

pi 

i 

3 
Q 

P^ 

^1 

sgg 

s  ?■= 

Q<>>ai 

4 

6.600 

1   54 

3.85 

6  73 

1    41 

3.43 

6  25 

1   78 

2  49 

5  64 

16.2 

9.8 

2 

6.600 

1    67 

4  45 

7.33 

1   54 

4.09 

7.00 

1    91 

2  94 

6.19 

15.6 

11.5 

6.600 

1    75 

4   86 

7  63 

1.63 

4.48 

7.43 

1    99 

3  27 

6   54 

14  3 

12.0 

0 

6,600 

1    84 

5   33 

8  32 

1.72 

4.93 

7.95 

2   08 

3   63 

6   95 

16  5 

12.5 

2/0 
3/0 

6,600 

1,75 

5   34 

8  26 

1    61 

4.91 

7.84 

1    99 

3  79 

7   02 

15.0 

10.5 

6  600 

1    83 

5  94 

8  90 

1   71 

5  50 

8.20 

2   07 

4   27 

7   54 

15.3 

8.1 

4/0 

6,600 

1.93 

6  57 

9  58 

1    80 

6  19 

9.23 

2  21 

4   93 

8.28 

13.6 

10  2 

250,000 

6.600 

2  07 

7    39 

10  49 

1    95 

6  92 

10  06 

2  47 

6,49 

10  05 

4.2 

4 

13,500 

1    94 

5   20 

8  25 

1    75 

4.57 

7.61 

2  06 

3    11 

6  38 

22  7 

14.9 

2 

13,500 

2,06 

5.82 

8  95 

1    87 

5  21 

8  33 

2.22 

3  71 

7    14 

20,2 

14.3 

1 

13,500 

2.  14 

6,25 

9  40 

1    96 

5  65 

8  84 

2,41 

4  89 

8   42 

10  4 

4,8 

0 

13,500 

2  24 

6  78 

10.00 

2.05 

6   14 

9.35 

2.51 

5,36 

8   93 

10  7 

4.5 

2/0 

13,500 

2.  14 

6  77 

9  95 

1    95 

6.20 

9.34 

2  41 

5  38 

8,88 

10  8 

4  9 

3/0 
4/0 

13,500 

2.23 

7  40 

10  62 

2  04 

6.67 

9.87 

2   50 

5  99 

9   52 

10  4 

3.6 

13.500 

2,32 

8  08 

11.35 

2   13 

7.39 

10,63 

2  59 

6  53 

10    12 

10  8 

4  8 

250,000 

13,500 

2  47 

8  92 

12   31 

2  28 

8  13 

11.58 

2   74 

7.28 

10   97 

10  9 

5  2 

4 

25.000 

2   53 

7   47 

10  9 

2  24 

6  42 

9.76 

2  80 

5  80 

9   58 

12,  1 

2  0 

2 

25  000 

2.65 

8    17 

11    33 

2  37 

7    10 

10.55 

2  92 

6.50 

10  34 

8  7 

2.0 

1 

25.000 

2  73 

8  67 

12    10 

2   46 

7  44 

10.94 

3  00 

6  89 

10  80 

10  7 

1.3 

0 
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2  83 

9   12 

12   7 

2   55 
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11    67 

3    10 

7  20 

II    18 

12,0 

4.2 

2/0 

25.000 

2  73 

8   56 

12.12 

2  44 

7.95 

11.43 

3  00 

6  74 

10  63 

12,3 

7  0 

3/0 
4/0 
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2  81 

9  85 

13.42 

2.54 

8.61 

12.12 

3  08 

7   93 

II    85 

117 

2.2 

25,000 

2,91 

10  59 

14.21 

2.63 

9.41 

12  99 

3    18 

8,71 

12   70 

10,6 

2.2 

250,000 

25,000 

3.05 

11.50 

15  21 

2  78 

10.13 

13.77 

3  32 

9.47 

13.52 

111 

1.8 

*  Insulation  thinknpss 

es  have  been  assumed  a-'  foil 

iws:    Tvoe 

No.  1:   6.600  volts,  8/64 

in. 

X  8/64-in. 

belt:    13.500  V 

>lt»,    12/64 

in.  X  12 /64-in 

belt;     25.000  volts, 

18/64-in.  X  18 

64-in.  belt. 

Tvoe  No 

2: 

6,600  volts.  8/64-in.  x  4/ 

64-in.  belt; 

13.500  volts 

and  12 /64-in 

X  6/64-in.  belt;    25.000  volts.  18  64-in. 

X  18  64-in 

belt. 

t  16.000-lb.  messenger  cable  has 

been  assumed  for 

all  cables. 



"heavy  loading  district"  in  the  National  Electrical 
Safety  Code.  Resultant  loads  in  pounds  per  linear  foot 
of  cable  imposed  upon  the  pole  are  given  in  Table  L 
The  three  types  of  cable  considered  are  all  three-con- 
ductor, paper-insulated.  No.  00  A.W.G.  and  larger  are 
sector  cables.    Construction  is  as  follows: 

1.  Outside  covering  consisting  of  J-in.  (3.2-mni.) 
lead  sheath  with  belt  insulation  of  same  thickness  as 
insulation  around  each  conductor. 

2.  Outside  covering  consisting  of  J-in.  lead  sheath 
and  belt  insulation  one-half  thickness  of  insulation 
around  each  conductor. 

3.  With  a  portion  of  the  paper  belt  replaced  with 
reinforced  rubber  covered  with  saturated  braid,  steel- 
tape  armor  and  asphalted  jute. 

Cables  of  the  first  and  second  types  are  well  known 
and  require  no  comment.  The  third  type  has  reinforced 
rubber,  saturated  braid,  steel-tape  armor  and  asphalted 
jute  in  place  of  a  lead  sheath.  Considered  alone,  it 
is  much  lighter  than  type  No.  1,  but  the  diameter  is  so 


WEATHER  HAS  AFFECTED  CABLE  WITH   JUTE  COVERING 

OVER  ARMOR 

It  is  now  preferred  to  omit  the  jute  and  protect  the  steel  armoi- 
by  painting. 


much  greater  that  the  sleet  and  wind  load  largely 
counterbalance  this.    (See  Table  L) 

Cables  approximating  type  No.  1  are  much  more  com- 
monly used  than  cables  strictly  of  this  type.  It  is  to 
be  noted  that  with  type  No.  2  the  reduction  of  belt 
thickness  has  a  greater  proportional  effect  with  lead- 
covered  cables  than  would  be  the  case  with  type  No.  3 
on  account  of  lead  having  a  higher  specific  gravity 
than  the  outer  coverings  of  steel-tape  armored  cable. 
Such  a  reduction  will,  of  course,  make  possible  the  use 
of  larger  cables  from  the  standpoint  of  both  conductors 
and  voltage  without  exceeding  the  weight  of  telephone 
cables  as  shown  in  Table  II. 

The  saving  in  weight  obtained  in  using  aerial  cable 
of  type  No.  3  construction  instead  of  type  No.  1  con- 
struction amounts  to  50  per  cent,  as  shown  by  the  figures 
given  in  Tab'.e  I,  where  only  the  weight  of  the  cable 
is  considered.  But  where  the  wind  and  sleet  loading 
are  taken  into  account  it  will  be  seen  that  the  saving 
is  on  the  average  only  from  10  to  20  per  cent  over 
type  No.  1,  due  to  the  larger  diameter  of  type  No.  3 
cable.  It  would  seem,  moreover,  that  a  thorough  con- 
sideration of  this  matter  requires  that  the  sleet  and 
wind  loading  be  taken  into  account  as  prescribed  by 
the  National  Electrical  Safety  Code. 

In  order  to  reduce  the  figures  in  Table  I  to  a  readily 
comprehensible  standard  of  actual  practice,  comparison 
is  made  in  Table  II  between  the  resultant  loadings 
of  the  three  types  of  various  sizes  of  power  cables  and 
of  aerial  telephone  cables.  They  are  grouped  in  sets 
of  approximately  the  same  resultant  loading.  From 
this  it  will  be  seen  that  common  sizes  of  paper-insulated, 
three-conductor  cable,  type  No.  1  or  No.  2,  do  not 
require  any  heavier  pole-line  construction  than  is  re- 
quired for  standard  telephone  cables. 

It  will  be  noted  by  reference  to  Table  I  that  for 
small  cables  in  which  the  resultant  loading  is  unim- 
portant the  reinforced  rubber  type  has  the  advantage, 
whereas  for  large  cables  the  difference  is  negligible. 

It  is  interesting  to  bear  in  mind  in  this  connection 
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that  some  of  the  telephone  trunk  lines,  in  addition  to 
carrying  the  largest  size  of  lead-covered  cables,  also 
frequently  carry  three  or  four  cross-arms  of  ten  wires 
each,  the  combined  resultant  loading  of  which  under 
the  most  adverse  conditions  would  greatly  exceed  the 
weight  of  a  250,000-circ.mil,  25,000-vo:t  power  cable  of 
type   No.    1   construction. 

In  fact,  telephone  engineers  have  reached  the  con- 
clusion that  the  factors  of  safety  of  the  poles  used  for 
aerial  cable  construction  at  the  present  time  are  ordi- 
narily much  greater  than  necessary,  and  in  the  future 
they  expect  to  use  class  B  or  C  poles  where  they 
formerly  used  class  A  poles.  The  ver>-  heaviest  lead- 
covered  underground  power  cables  could  readily  be  sup- 
ported on  poles  where  the  sections  are  not  very  long 
so  far  as  strength  of  the  latter  is  concerned.  Stronger 
fittings  of  this  kind  can  easily  be  developed  as  occasion 
demands. 

It  is  felt  that  lead-covered  power  cable  can  be  most 
advantageously  used  wherever  the  weight  does  not 
exceed  the  maximum  encountered  in  telephone  con- 
struction. Telephone  practice  has  been  thoroughly 
justified  over  a  long  period  of  time  and  wide  range  of 
territory.    The  reasons  for  this  conclusion  are : 

1.  Among  the  advantages  of  having  paper  insulation 
are  the  use  of  a  standard  product  and  the  high  carrying 
capacity  of  paper  insulation. 

2.  The  use  of  paper  insulation  calls  for  an  effective 
outer  weatherproof  covering  which  can  only  be  secured 
either  by  rubber  in  some  form  or  by  lead  sheathing, 
and  the  latter  eliminates  the  necessity  of  steel-tape 
armor,  which  has  to  be  painted  frequently  to  preserve 
it.  Where  steel-tape  armor  is  protected  from  corrosion 
with  asphalted  jute,  the  latter  rots  after  a  few  years 
and  hangs  down  in  a  very  unsightly  manner. 

3.  The  advantage  of  having  aerial  and  underground 
cab'.es  practically  similar  in  construction  and  eliminat- 
ing special  and  more  or  less  complicated  types  of  cable. 

4.  Moisture-proof  splices  are  more  surely  obtained. 

5.  Paper-insulated,  lead-covered  cable  is  the  least 
expensive  which  can  be  used  for  this  service. 


AERIAL  POWER  CABLE  PASSING  THROUGH   HEAVY  SHADE  TREES 

6.  Smaller  diameter  of  cable  is  obtained  by  using  a 
lead  sheath  than  with  steel-tape  armor  with  jute,  re- 
sulting in  lower  sleet  and  wind  loading. 

7.  Lead-covered  cable  can  be  more  easily  pulled 
through  rings  attached  to  the  supporting  messenger 
cable  than  steel-tape  armored  cable. 

The  fear  has  been  expressed  by  some  engineers  that 
lead-covered  aerial  cables  wpuld  be  subject  to  deteriora- 
tion of  the  lead  sheath  as  the  result  of  crystallization 
due  to  vibration.  It  has  been  found  that  when  the 
lead  sheath  consists  of  commercially  pure  lead  deteriora- 
tion does  take  place,  but  a  small  amount  of  tin  or  anti- 
mony eliminates  this  difficulty. 


TABLE  II— COMPARISON 

OF  RESULTANT  LOADINGS  OF  TELEPHONE  AND 

POWER  CABLES 

W 

=  weights  in  pounds 

per  foot 

with  ice.  wind  load  and  support' ng  me 

=8enger  cable 

--Telephone  Cables- 
Pairs  of 
No.  19                     W 

■ 

Reinforced  Rubber - 

Size               Voltage 

Size 

Voltage 

W 

Size 

Voltage 

TV 

W 

101                        6  54 

No. 

A 

6,600 

6  73 

No. 
No. 

4 
2 

6,600 
6,600 

6  25 
7.00 

No. 
No. 
No. 
No. 
No. 

No. 
No. 

4 
2 
1 

0 
00 

4 

2 

6,600 
6,600 
6,600 
6,600 
6,600 

13,500 
13,500 

5  64 

6  19 
6   54 

6  95 

7  02 

6,38 
7   14 

152                        7  88 

\o. 
No. 
No. 
No. 

2 

0 
00 

6,b00 
6,600 
6,600 
6,600 

7  33 

7  63 

8  32 
8  26 

No 

No 
No. 
No. 

1 

0 

00 
000 

6,600 
6,600 
6,600 
6,600 

7  43 
7  95 

7  84 

8  20 

No. 
No. 

000 
0000 

6,600 
6,600 

7.54 
8  2$ 

No. 

4 

13.500 

8  25 

No. 
No. 

4 

2 

13.500 
13,500 

7  61 

8  33 

No. 

' 

13,500 

8  42 

202                        8  95 

No. 

000 
0000 

6,600 
6,600 

8.90 
9  58 

No. 

4  0 

6,600 

9  23 

2 
1 

0 
00 

13.500 
13,500 
13  500 
13.500 

8  95 
9.40 
10  00 
9.95 

1 

0 

00 
000 

4 

13,500 
13.500 
13.500 
13,500 

25,000 

8  84 

9  35 
Q  34 
9  87 

9  76 

No 

0 

00 

000 

4 

13.500 
13,500 
13,500 

25,000 

8  93 

8  88 

9  52 

9  58 

303                      10  93 

250,000 
No,  000 
0000 

h.cOO 
13,500 
13.500 

10.49 
10.62 
11.35 

250,000 

4,0 
250,000 

6,600 
13,500 
13,500 

10  06 

10  63 

11  58 

250,000 

4/0 

250,000 

6,600 
13,500 
13,500 

10  05 
10  12 
10  94 

No 

4 
2 

25,000 
25,000 

10.90 
11   33 

No 

2 
1 

0 
00 

25.000 
25,000 
25,000 
25.000 

10  55 
10.94 
11.67 

11  43 

No 

2 

1 

0 

00 

000 

25,000 
25,000 
25,000 
25.000 
25,000 

10  34 
10  80 
1118 

10  63 

11  85 
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The  experience  of  a  number  of  power  and  liKhting 
companies  as  well  as  telephone  and  telegraph  companies 
with  lead-covered  aprial  cables  may  be  summed  up  about 
as   follows : 

1.  Failure  due  to  crystallization  are  negligible. 

2.  If  failure  occurs,  it  is  always  at  the  poles,  where 
it   is  easily   located   and    repaired. 

3.  Long  spans,  especially  those  exceeding  140  ft. 
(43  m.),  are  conducive  to  this  trouble,  but  where  the 
pole  sections  are  only  about  100  ft.  (30  m.)  this  is  not 
serious.  In  the  urban  districts,  where  aerial  power 
cables  are  likely  to  be  used,  the  spans  are  usually  short. 

4.  The  stiffer  a  cable,  the  less  the  liability  of  trouble. 

5.  It  is  important  that  the  cables  be  run  past  poles 
without  bending  of  any  kind  so  that  the  contraction 
and  expansion  due  to  temperature  changes  will  not 
cause  cracks. 

6.  Cutting  of  the  lead  sheath  by  supporting  rings  can 
be  eliminated  by  placing  a  saddle  of  lead  between  ring 
and  sheath  at  two  rings  each  side  of  the  pole,  or 
by  using  marlin  hangers.  Sometimes  a  marlin  wrap- 
ping is  used  around  the  cable  where  it  touches  the 
pole,  to  prevent  chafing. 

7.  Before  tin  or  antimony  was  used  with  the  lead 
considerable  trouble  was  incurred. 

8.  Many  of  the  largest  cables  have  been  in  use  from 
ten  to  fifteen  years  without  any  kind  of  trouble.  The 
result  of  the  telephone  companies'  experience  is  such 
that  they  do  not  feel  it  necessary  even  to  consider 
a  substitute  for  lead  sheaths. 

9.  Power  cables  larger  than  the  largest  telephone 
cables  may  perfectly  well  be  used  by  adopting  easily 
developed  modifications  of  the  ordinary  methods  of  sus- 
pension, such  as  catenary  reinforcing  cables,  etc. 
Ordinary  class  B  poles  in  good  condition  will  support 
almost  any  cable  which  could  be  used  provided  that  the 
pole  sections  do  not  exceed  about   100  ft.    (30  m.j. 

The  experience  of  a  few  of  the  power  companies  that 
have  lead-covered  power  cables  follows: 

1.  The  New  York  &  Queens  County  Railway  Com- 
pany has  a  cable  about  3  miles  (4.8  km.)  long  which 
has  been  in  service  several  years  without  breakdown. 

2.  The  New  York  &  Queens  Electric  Light  &  Power 
Company  has  a  cable  approximately  3  miles  in  length 


which   has  been   in   service   about    four   years   without 
developing  trouble. 

3.  The  Yonkers  Lighting  Company  has,  in  addition 
to  other  types,  a  small  amount  of  lead-covered  aerial 
cable  installed  during  the  war  period  which  has  proved 
entirely  satisfactory. 

4.  The  Public  Service  Electric  Company  of  New 
Jersey  has  about  8  miles  (13  km.)  of  lead-covered  aerial 
cable  in  addition  to  the  reinforced  rubber-covered  cable. 
The  lead-covered  cable  has  been  in  service  for  more 
than  ten  years  without  ever  having  had  a  breakdown. 

5.  The  Elmira  Water,  Light  &  Railway  Company 
has  two  lead-covered  aerial  cables,  totaling  3  miles  in 
length,  which  have  been  in  service  for  ten  and  four 
years  respectively  without  serious  trouble.  Some  trou- 
bles would  undoubtedly  have  been  avoided  if  the  cables 
had  been  run  straight  past  holes  and  if  tin  or  antimony 
had  been  used  in  the  sheath. 

6.  The  Central  Hudson  Gas  &  Electric  Company  has 
about  a  mile  of  cable  at  Cornwall,  N.  Y.,  installed  in 
1916,  which  to  date  has  not  developed  trouble  of  any 
kind. 


Water-Power  Applications  Total 
14,547,476  Hp. 

Federal  Power  Commission  Reports  the  Receipt  of  222 
Applications  for  Preliminary  Permits  and  Licenses 
Up  to  and  Including  June  4 

TWENTY-TWO  permits  were  filed  with  the  Federal 
Power  Commission  during  April  and  May,  involv- 
ing a  total  of  1,300,645  hp.  The  latest  data  issued  by 
the  commission  indicates  that  the  net  capacity  of  the 
222  projects  now  on  file  totals  14,547,476  hp. 

The  applications  filed  since  February  indicate  that  the 
larger  projects  were  included  in  applications  filed  prior 
to  that  date  or  that  the  later  projects  confiicted  to  a 
large  extent  with  prior  filings.  The  applications  filed 
subsequent  to  February  involve  an  average  of  only 
31,753  hp.,  while  those  filed  up  to  and  including  Febru- 
ary involved  a  total  of  73,878  hp. 

With  the  exception  of  a  small  project  on  the  Mus- 
kingum River  in  Ohio,  the  eastern  portion  of  the  coun- 


TABLE  I— LOCATION  AND  SIZK  nV  WATKH-POWER  PROJECTS  FOR  WHICH  APPLICATIONS  FOR  PRELIMINARY  PERMITS  WERE  FILED 
WITH  THE  FEDERAL  POWER  COMMISSION  FROM  MARCH  26,    1921,  TO  AND  THROUGH  JUNE  4.    1921. 


Name  of  Company 

ALASKA: 

Town  of  Petersburg,  Petersburg. 
Alaska 

George  Inlet  Packing  Co.,  Penin- 
sula National  Bank  Bldg..  Port- 
land. Ore 

Hirst  Chicflgof  Mining  Co.,  316 
First  Ave.,  South  Seattle,  Wash  . 

J.  H .  Cann,  Box  28 1 ,  Juneau, 
Alaska 

Saw  Tooth  Power  Co.,  care  F.  B. 
Colton,  256  Broadway,  New 
York  City 

ARKANSAS: 
Dixie  Power  Co.,  Title  Guaranty 
Bldg..  St.  Louis.  Mo 

CALIFORNIA: 
E.B.Walthal.  l860VanNeas  .\ve.. 

Fresno,  Cal 

City  of  Los  Angeles,  Dept.  of  Public 

•Service.       603       Knickerbocker 

Bldg.,  Los  Angelea,  Cal 

Yosemite  Power  Co.,  Groveland. 

Cal 

Original    Mining   &    Milling   Co., 

Merced,  Cal 

Ed.  Fletcher.  920  Eighth  St.,  San 

Diego,  Cal 

Luther  O.  Griffith.  Oroville,  Cal. . .  . 


Ijocation  of  Project 


Capacity, 


Crystal  Lake  on  Mitkoff  I.shuul  2,500 

Bnaver   Falls   Creek,    12   mile> 

from  Ketchikan 100 

Small  lake  at  head  of  Didrickson 

Bay,  Chicagof  Island 360 

Canu  Creek  at  head  of  Lisianski 

Inlet,  Alaska 75 

Pass      Creek      and      tributary 

streams,   Kongarok   Precinct. 

Seward  Penin-sula 40.000 

North    Fork    White    Hivcr    in 

Baxter  County.  .         

Middle  and  South  Forks  of 
Kings  River 125,000 

Two  power  installation.s  in  Sun 
Franci.squito  Canyon  in  con- 
nection with  Los  Angele.« 
Owens  River  Project 70,000 

South  Fork  of  Tuolumne  River.  9,000 

Merced  River.  Mariposa  County  500 

Boulder      Creek,      San      Diego 

County 

Middle  Fork  of  Feather  River..  .  1,700 


Name  of  Company 

COLORADO: 
Thomas  P.  Mitchell.  Ouray.  Col. 

IDAHO: 
GrangeWlIe  Electric  Light  &  Power 

Project,  Grange\-illc.  Idaho 

OHIO: 
Harry    W.    Deprezo,    ShelbyviUe, 

Ind 

OREGON: 
California  Oregon  Power  Co.,  San 

Francisco,  Cal 

UTAH: 
Green    River   Power   Co.,    Pacific 

Electric  Bldg.,  Los  Angeles.  Cal. . 


WASHINGTON: 

Kelly  Mines  Co.,  1213  I..  C.  Smith 
Bldg.,  Seattle.  Wash 

Royal  Development  Co.,  care 
James  Natighten,  Wenatchee, 
Wash 

Lewis  River  Hydro-Electric  Power 
Co.,  704i  Main  Street,  Van- 
couver, Wash 

WYOMING: 

Colowyo  Gold  Mining  Co.,  Centen- 
nial. Wyo 

John  T.  Clarke,  Room  314.  503 
Fifth  Ave..  New  York  City 


Location  of  Project  Capacity, 

Transmission  line 


apacit 


.South  Fork  Clearwater  Kiver. .  960 

550 


U.  S.  Government  Dam  No.  5  on 
the  Muskingum  Kiver 


Klamath  Ri\(T  .         94.000 

Green  River,  fruni  point  near 
Green  River.  Wyo,.  to  its 
junction  with  Grand  River. 
I'tah 912.600 

Kishhook     Creek     and      Little 

Su.sitna  River 3.000 

Dry.  Chipmunk  and  Phelp..i 
Creeks 200 

Lewis  River  in  Clarke.  Skam- 
ania and  Cowlitz  Countie.s.  .  20.000 

.Middle  Fork  of  Little  Laramie 
River |00 

Big      Horn      River,      Fremont 

County 20,000 
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GROWTH  IN  NUMBER  OF  APPLICATIONS  FILED  AND  GRANTED  AND  HORSEPOWER  INVOLVED 


try  is  not  represented  in  the  applications  fi'ed  during 
April  and  May.  Five  of  the  projects  are  in  Alaska, 
six  in  California,  three  in  Washington,  two  in  Wyoming 
and  one  each  in  Utah,  Idaho,  Ohio,  Arkansas  and 
Oregon.  One  application  for  preliminary  license  was 
filed  for  a  transmission  line  to  be  located  in  Colorado. 
The  largest  project  recorded  during  these  two  months 
was  that  of  the  Green  River  Power  Company,  involving 
a  comprehensive  scheme  to  develop  all  the  water  powers 
in  the  Green  River  from  a  point  near  Green  River, 
Wyo.,  to  its  junction  with  Grand  River  in  Utah.  A 
total  of  912,000  hp.  is  involved  in  this  project.  Another 
proposed  large  development  is  that  of  E.  B.  Waithal,  on 
the  forks  of  Kings  River  in  California,  which  involves 
a  total  of  125,000  hp.  Both  of  these  applications  are 
in  conflict  to  some  extent  with  prior  applications. 

Table  I  gives  the  location  and  size  of  water-power 
projects  for  which  applications  for  preliminary  permits 
and  licenses  were  filed  with  the  Federal  Power  Com- 
mission from  March  26  to  and  through  June  4,  1921. 
The  list  of  applications  filed  prior  to  March  26  ap- 
peared in  the  Electrical  World  of  Jan.  1,  Jan.  15, 
Feb.  12,  March  12  and  April  9. 

Twelve  applications  for  preliminary  permits  and 
licenses  were  granted  by  the  commission  during  April 
and  May.    Table  II  gives  the  location  and  size  of  these 


projects.  Applications  granted  prior  to  April  were 
noted  in  the  April  9,  1921,  issue  of  Electrical  World. 
Twenty-nine  applications  for  preliminary  permits 
have  been  granted  by  the  commission  involving  a  total 
of  1,980,746  hp.  This  is  only  about  14  per  cent  of  the 
total  horsepower  involved  in  the  222  applications  now 
on  file.  These  applications  granted  are  for  projects 
located  in  seventeen  different  states,  California  leading 
the  list  with  eight  projects,  followed  by  New  York  with 
four.  The  largest  project  for  which  a  preliminary  per- 
mit has  been  granted  by  the  Federal  Power  Commission 
is  that  of  the  Southern  California  Edison  Company  for 
a  project  on  the  South  Fork  of  the  San  Joaquin  River 
in  Fresno  County,  California,  and  involving  an  ultimate 
development  ot  425,000  hp.  This  is  followed  by  the  proj- 
ect of  the  Niagara  Falls  Power  Company  at  Niagara 
Falls,  involving  an  ultimate  development  of  400,000  hp. 
Three  other  large  developments  for  which  preliminary 
permits  have  been  granted  are  those  of  the  Washingtoti 
Irrigation  &  Development  Company,  involving  300,000 
hp. ;  the  Lower  Niagara  River  Power  &  Supply  Com- 
pany's project,  involving  250,000  hp.,  and  the  project  of 
the  Southern  California  Edison  Company  in  Big  Creek, 
California,  involving  120,000  hp.  The  eight  projects  in 
California  for  which  preliminary  permits  have  been 
issued  involve  a  total  of  almost  680,000  hp. 


TABLE    II— LOCATION   AND    SIZE    OF    WATER-POWER     PROJECTS    FOR    WHICH    PRELIMINARY   PERMITS   OR    LICENSES   HAVE   BEEN 
GRANTED  BY  THE  FEDERAL  POWER  COMMISSION  FROM  MARCH  26.   1921,  TO  AND  THROUGH  JUNE  4,   1921 


Xanie  of  Company  Location  of  Projert 

ALABAMA: 
Alabama  Power  Co..  Birniinghani. 

Ala C'<jo.sa  River 

ARIZONA 

James  B.  Girand.  Dave  Parsons, 

Klapp.  Brinckerhoff  &  Douglas,  Colorado   River   near   Diamond 

84  Pine  St..  New  York  City  ...  Creek 

CALIFORNIA; 
Merced  Irrigation  District,  Merced. 

Cal Merced  River  at  Exchequer , 

C.  B.  Johnson,  care  V.  G.  Preston, 

Bishop.  Cal Transmission  line 

COLORADO: 

Thomas  P,  Mitchell,  Ouray,  Col.  .     Transmission  line. 

IDAHO: 
John  R.  Love,  care  V.  CJ.  Preston, 

Bishop,  Cal Salmon  River,  Custer  County. . 


Capacity, 
Hp. 


30,000 


60,000 


40,000 


Name  of  Company 

Utah  Power  &  Light  Co..  care  M. 

O.    Leighton.    National  Savings 

and    Trust    Bldg.,    Washington. 

D.  C 

ILLINOIS: 
State  of  Illinois,  care  the  Governor. 

Springtield,  111 

NORTH   CAROLINA: 
Granite  Falls  Manufacturing  Co., 

Granite  Falls,  N.  C 

UTAH 
Great  Basin   Power  Co.,   Walker 

Bank  Bldg.,  Salt  Lake  City,  Utah 

VIRGINIA: 
Roanoke  River  Development  Co  , 

318    .Mutual   Bldg.,    Richmond, 

Va 

WYOMING: 
Home  Colony,  care  L.  R.  Ewart, 

Cody,  Wyo 


Location  of  Project  Capacity, 

Hp.  ■ 

Soda  Point,  Lava,  Narrows  and 

Mink  Projects,  Bear  River..  .         21,500 


Desplaines  and  Illinois  Rivers.  .  40,000 

Wilson  Creek,  Caldwell  County  2,000 

North  Fork  Duchesne  River. .  .  .  25,000 

Roanoke,  Va 60.000 

Kitty  Creek,  Park  County 10 
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Past  Iniu'tivitv  in  Street  Lighting  Has  Left  a  Big  Field  for  New  Work 


Wliat    improved   .sti' ■  t    lii,-liting  has   dori>     u 


■ltii-~     -h.iWii 


iplishctl  in  ev'r,\-  tc\\ii   nnd  cky. 


A — .Multiple  gaii-fllled  tungsten  lamps  are  mounted  inside 
stippled  glass  globes  on  State  Street,  Chicago. 

B-— Shows  clusters  of  three  6.6-amp.  luminous-arc  lamps 
per  pole  on  Main  Street,  Salt  Lake  City. 


C — On  Broadway,  Los  Angeles,  are  two-globe  standards, 
also  containing  luminous-arc  lamps. 

D — Grant  Avenue,  San  Francisco,  is  lighted  by  standards 
carrying  two  6.6-amp.  luminous-arc  lamps  each. 
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Calculating  Battery  Sizes  for  Locomotives 

Method  of  Figuring  the  Energy  Consumption  Is  Based  on  the  Division  of  the 
Load  Cycle  Into  Sections  According  to  Train  Weights  and  Grades — Number  of 
Plates  in  Battery  Determined  on  Basis  of  Energy  Used  and  Discharge  Rate 

By  J.  H.  TRACY 

Eiiyineering  Department,  Electric  Storage  Buttery  Company,  Philadelphia 


~|T  T  IS  frequently  necessary  for  electrical  engineers 
I  to  make  calculations  of  the  approximate  size  of 
I  batteries  for  locomotives  having  a  certain  duty 
-LB-  c\cle.  The  first  step  in  this  procedure,  the  de- 
termination of  the  watt-hours  output  for  the  duty  cycle, 
is  independent  of  the  type  of  battery  to  be  selected. 
However,  after  the  energy  consumption  is  determined 
and  the  maximum  rate  of  discharge  calculated  the 
selection  of  the  battery  size  will  depend  on  the  char- 
acteristics of  the  particular  type  of  battery  chosen. 

To  determine  the  energy  consumption  the  typical 
round  trip  should  be  divided  into  as  many  parts  as  have 
different  characteristics  such  as  different  weights  of 
train  aiid  different  grades  to  be  encountered.  The  re- 
quirements of  each  of  these  sections  in  each  direction 
of  haul  should  be  treated  separately.  For  purposes  of 
illustration  a  problem  may  be  taken  as  follows : 

Assume  600  ft.  of  level  track  and  800  ft.  of  1.2  per  cent 
grade.  A  3-ton  locomotive  is  to  be  used  and  the  load  to  be 
hauled  is  a  1.5-ton  trailing  load  in  the  direction  against  the 
grade  and  a  6-ton  trailing  load  in  the  direction  with  the 
grade.  The  work  calls  for  twenty  round  trips  per  day  and 
it  is  desired  to  use  a  forty-eight-cell  battery. 

The  round  trip  can  be  divided  into  three  parts — first, 
a  travel  of  800  ft.  up  a  1.2  per  cent  grade,  the  load  and 
locomotive  totaling  18  tons;  second,  the  return  trip  light 
load  or  empties  down  a  1.2  per  cent  grade,  total  9  to  is: 
third,  all  level 
running  can  be 
grouped,  using 
the  full  distance 
and  the  average 
load,  which 
would  mean  a 
distance  of  1,200 
ft,  with  a  13,5- 
ton  train. 

The  tractive 
effort  to  over- 
come friction  for 
level  running  is 
determined  b  y 
multiplying  the 
weight  of  the 
train,  including 
loco  motive,  i  n 
tons  by  30  lb. 
To  find  the  trac- 
tive    effort     for 

grade  multiply  the  gi-ade  expressed  in  per  cent  by  20 
and  multiply  this  by  the  weight  of  the  train  in  tons. 
This  tractive  effort  is  taken  as  positive  for  an  up 
grade  and  negative  for  a  down  grade.  To  get  the 
total  tractive  effort  add  that  required  for  level  run- 
ning and  the  tractive  effort  required  for  grade.  If  this 
sum  is  negative,  it  means  the  train  is  coasting  and  no 
power  is  required. 
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FIG.    1 — VARIATION    OF    CAPACITY    WITH 
ELAPSED    TIME    OF    DISCHARGE   FOR    A 
TYPE  "MV  EXIDE"  BATTERY 
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After  the  total  tractive  efl^ort  for  a  certain  part  of  the 
trip  has  been  determined  it  may  be  reduced  to  watt- 
hours  per  train-mile  for  that  section  of  the  trip  by 
multiplying  by  3. 

The  derivation  of  this  factor  comes  from  the  fact 
that  1  watt-hour  equals  2,655  ft.-lb.,  which  is  prac- 
tically J  mile-lb.  Therefore  tractive  effort  in  pounds 
multiplied  by  2  equals  watt-hours  per  train-mile  at  the 
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FIG.    2 — INITIAL,    AVERAGE   AND   FINAL  VOLTS   FOR   A   TYPE    "MV 
EXIDE   IRONCLAD"  BATTERY  AT  VARIOUS  RATES   OF  DISCHARGE 

locomotive  wheels.  Assuming  66s  per  cent  efficiency 
between  the  battery  and  the  wheels,  substitution  can  be 
made  as  follows : 

(Tractive  effort  X  2)  -h-  0.66§  =  watt-hours 
per  train-mile  at  the  battery. 
This  reduces  to : 

Tractive  effort  )<  3  ;=  watt-hcurs  battery 
per  train-mile. 
Returning  to  the  problem  at  hand,  the  first  part  of 
the  round  trip  can  be  calculated  as  follows : 
18  tons  X   30  lb.  per  ton  friction  ^  540  lb.  tractive 
effoi-t  for  friction. 

1.2  per  cent  grade    X    20   lb.   per  percentage   per   ton 
X  18  tons  =  432  lb.  tractive  effort  for  grade. 

The  total  ti-active  effort  is  therefore  972  lb.  and  mul- 
tiplied by  3  equals  2,916  watt-hours  per  mile  for  the 
first  section  of  800  ft. 

As  there  are  twenty  round  trips  for  this  section  of 
the  haul,  the  total  distance  in  miles  is  (20  X  800)  ^- 
5,280  =  3.03  miles.  As  previously  determined,  the 
watt-hours  per  mile  is  2,916;  therefore  the  total  watt- 
hours  is  3.03  X  2,916  ^  8,830. 

In  the  same  way  the  second  part  of  trip  may  be  cal- 
culated. As  this  run  is  for  800  ft.  down  a  1.2  per  cent 
Q:rar'e.  the  tractive  effort  for  grade  will  be  negative. 
Therefore  the  total  tractive  effort  is  270  lb.  +  (—  216 
lb  )    =54  lb.     The  energy  consumption  is  3  X  54  X 

3.03  =  491  watt-hours. 

As  the  third  part  of  the  trip  is  a  run  of  1,200  ft.  on 
level  track,  the  tractive  effort  required  is  simply  that 
to  overcome  friction.  Therefore  13.5  tons  X  30  lb.  per 
ton  friction  =  405  lb.  tractive  effort  X  3  =  1,215  watt- 
hours  per  mile.  The  distance  in  miles  for  the  twenty 
trips  is  4.55,  and  so  the  energy  consumption  is  5,530 
watt-hcurs. 
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The  total  energy  loiisumption  for  the  twenty  round 
ti'ips  for  the  complete  run  is  the  sum  of  the  require- 
ments found  for  the  three  parts  or  8,830  +  491  -f  5,530 
=  14,851  watt-hours. 

Determining  the  Battery  Size 

L'p  to  this  point  the  procedure  is  the  same  regardless 
of  the  battery  which  may  finally  be  chosen.  The  actual 
determination  of  the  battery  size  is,  however,  dependent 
on  the  type  of  battery  being  considered  and  under  cer- 
tain conditions  on  the  rate  of  discharge.  In  order  to 
give  a  specific  illustration  of 
how  the  general  method  is 
applied,  the  "MV  Exide  Iron- 
clad" battery,  which  varies 
from  seven  to  thirty-three 
plates,  has  been  used. 

If  there  are  fifteen  or  more 
cycles    of    operation    and    if 
these  operations  are  distrib- 
uted over  six  hours  or  longer 
the   rate  of   discharge    need 
not  be  considered,  as  the  six- 
hour  capacity  of  the  battery 
will  be  fully  available, 
pacity   in  excess  of  the 
hour  capacity  should  nev 
be  used  as  a  basis  for  de- 
termining   the   size    of 
the   battery   required. 

The   battery   volt- 
age is  equal  to  num- 
ber   of    cells    multi- 
plied  by   2,    and   as 
the    number    of    cells 
chosen  in   the  problem 
was  forty-eight,  the  cor- 
responding   voltage    is 
The  procedure  might  be 
reverse  as  the  battery 
age     is     sometimes     chosen 
and    the    cells   fitted    to   the 
voltage.      To   determine   the 
ampere-hour  capacity  of  the 
battery   required   to   do   the 
work    in    the    problem    the 
watt-hours     should     be     di- 
vided by  the  voltage,  giving 
14,851  ^  96  =  155  amp.-hrs. 

The  number  of  'positive 
plates  per  cell  to  give  this 
capacity  is  dependent  on  six- 
hour  capacity  of  a  single 
plate,  which  is  34  ampere- 
hours.  Therefore  155  ^-  34 
gives  the  number  of  posi- 
tive plates  or  four  and  a 
half.     The  nearest  larger 

whole  number  should  be  taken,  which  would  give  five 
positive  plates  for  the  battery.  To  get  the  total  number 
of  plates  per  cell  multiply  the  number  of  positive  plates 
by  2  and  add  1,  as  there  is  always  an  odd  number  of 
plates.  In  this  case  the  battery  required  to  do  the 
work  would  be  a  forty-eight-cell  battery  of  eleven  plates 
per  cell. 

When  the  battery  is  to  be  used  for  service  requiring 
less  than  fifteen  cycles,  or  when  the  total  elapsed  time 
during  which  di-!charges  are  taken  is  less  than  six  hours. 


STORAGE-BATTERY  REQUIREMENTS  FOR  INDUSTRIAL  AND 

MINE  LOCOMOTIVES  MUST  BE  CAREFULLY   STUDIED  IF 

THE    PROPER    SIZE    BATTTERY    IS    TO    BE    USED 

Top — .\t  tlie  quarry  of  the  California  Portland  Cement 
Company  in  "Death  Valley." 

Center — Electric  haulage  in  coal  mines  is  in  many  cases 
\'ery  nearly  on  a  definite  trip  basis. 

Mottoni — A  15-ton  locomotive  used  for  moving  cars  at  tin 
lilani    of  the   Newport    News  Shipbuilding  Company. 


or  when  both  of  these  conditions  are  involved,  the  curves 
in  Figs.  1  and  2  give  the  necessai-y  data  for  the  "MV 
Exide  Ironclad"  battery.  In  Fig.  1  is  shown  the  varia- 
tion in  available  capacity  with  elapsed  time  of  discharge 
for  a  positive  plate,  and  Fig.  2  shows  the  initial,  aver- 
age and  final  voltages  per  cell  at  various  discharge  rates. 
If,  for  instance,  there  are  more  than  two  and  one-half 
cycles  per  hour  but  the  elapsed  time  is  less  than  six 
hours,  the  calculation  for  the  size  of  the  battery  is  the 
same  as  given  above  except  that  the  average  voltage 
per  cell  will  not  be  2.     In  this  case  to  get  the  average 

voltage    per   cell   divide    the 
ampere-hours     per     positive 
plate  (Fig.  1)  corresponding 
to  the  total  elapsed  time  by 
the  elapsed  time  in  hours  to 
get    the    amperes    discharge 
per    positive    plate.      Then, 
from  Fig.  2,  read  the  aver- 
age   voltage    per   cell    corre- 
sponding  to    this    discharge 
rate  and  multiply  this  value 
by   the   number   of   cells,   to 
get  the  average  battery  volt- 
age.    Then  divide  the  total 
watt-hours  required  by  this 
average  voltage  to  get  the 
total   ampere  -  hours   re- 
quired. To  get  the  num- 
ber of  positive  plates 
in  a  cell   divide  the 
total     ampere-hours' 
capacity  required  by 
the      ampere  -  hours 
per  positive  plate,  as 
read    on    the   curve   of 
Fig.     1     for     the     total 
lapsed  time.  If  the  number 
cles  is  less  than  fifteen 
the  elapsed  time  is  more 
six  hours,  it  is  neces- 
sary to   consider   the   maxi- 
mum   rate    of    discharge    as 
well    as    the    total    watts   of 
battery    capacity.      In    this 
case  a  relatively  large  pro- 
portion of  the  battery  capac- 
ity is  used  in  each  cycle  and 
at  high  rates,  and  these  high 
rates  have  an   effect  on   the 
available     battery     capacity 
which  must   be   allowed   for 
in  choosing  the  proper  size 
of    battery.       For    example, 
the   following    problem    may 
be  taken : 


Assume  a  7.")-ton  trailing  load 

and  a  2.5-ton  locomotive  oper- 
ating up  300  ft.  of  3  per  cent  grade  and  down  the  same 
grade  with  a  load  of  25  tons,  five  round  trip.s,  a  forty-eight- 
cell  battery,  speed  with  full  load  up  3  per  cent  grade  1.25 
mile.s  per  hour. 

It  will  be  found  by  following  the  same  method  as  in 
the  previous  problem  that  the  energy  requirements  will 
be  27,000  watt-hours  per  mile,  which  is  used  entirely  on 
the  up  grade  as  the  tractive  effort  for  down  grade-  is 
negative  and  overbalances  the  tractive  effort  for  fric- 
tion.   The  total  distance  traversed  is  0.284  mile,  so  the 
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energy  consumption  is  7,670  watts  for  the  five   round 
trips. 

As  the  rate  of  speed  is  1.25  miles  per  hour  and  the 
rate  of  energj'  consumption  is  27,000  watt-hours  per 
mile,  the  maximum  rate  of  discharge  is  27,000  X  1-25 
=  33,700  watts.  To  get  the  equivalent  time  of  com- 
plete discharge  at  the  maximum  rate,  the  rate  of  dis- 
charge should  be  divided  into  the  total  watt-hours  en- 
ergy consumption.  Therefore,  7,670  ~  33,700  =  0.228 
hour,  or  13.7  minutes.  From  the  curve  of  Fig.  1,  12.5 
ampere-hours  corresponds  to  the  equivalent  time  of 
13.7  minutes  (0.228  hour),  which  divided  by  0.228 
hour  gives  55  amp.  discharge  per  positive  plate.  From 
Fig.  2  the  average  voltage  corresponding  to  55  amp. 
discharge  is  1.66  volts  per  cell,  or  79.9  volts  for  the 
forty-eight  cells.  As  in  the  previous  problem,  divide 
the  watt-hours  by  the  voltage  to  get  the  aimpere-hours 
of  battery  capacity.    In  this  case 

7,670  ^  79.9  =  96  ampere-hours 
As  the  capacity  of  the  positive  plate  has  already  been 
found  to  be  12.5  ampere-hours,  the  number  of  positive 
plates  required  would  be  96  divided  by  12.5,  or  7.6. 
The  battery  would  therefore  be  made  up  of  forty-eight 
cells  with  seventeen  plates. 

If  the  equivalent  time  for  discharge  is  less  than  ten 
minutes,  the  battery  size  will  have  to  be  determined  by 
the  maximum  permissible  rate  of  discharge.  For  work 
of  the  character  described  this  should  not  exceed  67  amp. 
I>er  positive  plate. 

For  example,  if  only  two  round  trips  were  required 
of  the  locomotive  used  in  the  previous  example,  the 
equivalent  time  of  discharge  would  be  only  5.46  minutes. 
Therefore  67  amp.  can  arbitrarily  be  taken  as  the  dis- 
charge rate.  From  Fig.  2  the  voltage  per  cell  would  be 
1.58,  or  76  volts  for  the  battery.  In  that  case  if  the 
maximum  rate  of  discharge  is  33,700  watts  and  the  bat- 
tery voltage  is  76,  the  amperes  maximum  discharge 
would  be  33,700  divided  by  67,  or  444  amp.  The  rate, 
however,  must  be  held  to  67  amp.  per  positive  plate, 
therefore  the  number  of  positive  plates  vi'ould  be  444 
divided  by  67.  or  6.6  positive  plates.     The  battery   in 


this  case  would  consist  of  forty-eight  cells  made  up  of 
fifteen  plates  per  cell. 

In  these  calculations  the  determination  of  the  battery 
size  is  reliable  from  the  point  where  the  watt-hour 
capacity  and  maximum  rate  of  discharge  are  known. 
The  calculations  of  energy  consumption  are  based  on 
certain  approximations  such  as  30  lb.  per  ton  for  trac- 
tive effort.  This  figure  is  usually  considered  sufficient 
to  include  an  allowance  for  curves  as  well  as  some 
allowance  for  tracks  which  are  not  up  to  good  railroad 
.standard. 

The  efficiency  of  66  i  per  cent  assumed  between  the 
battery  and  locomotive  wheels  includes  an  allowance 
for  rheostatic  and  braking  losses  as  well  as  motor  and 
gear  losses.  Different  values  may  be  assigned  to  these 
constants  as  the  judgment  of  the  engineer  making  the 
approximations  may  dictate. 


Features  of  New  Commonwealth 
Edison  Station 

Steam  Will   Leave  Boilers  at  685  Deg.    Fahr. —  Feed 
Water  Will  Enter  Economizers  at  175  Deg.  Fahr. 
to  Avoid  Condensation  of  Acid  Gases 

VIRTUALLY  all  of  the  latest  features  of  power-plant 
design  will  be  incorporated  in  the  Calumet  station 
of  the  Commonwealth  Edison  Company,  which  is  now 
in  the  course  of  erection,  according  to  a  description 
of  the  plant  given  by  Alexander  D.  Bailey,  superin- 
tendent of  generating  stations,  before  the  Mechanical 
Engineering  Section  of  the  Western  Society  of  Engi- 
neers and  the  Chicago  Section,  American  Society  of 
Mechanical  Engineers.  High  boiler  pressure  and  super- 
heat, economizers  with  steel  tubes  and  headers,  pre- 
heating of  furnace  air.  high  feed-water  temperatures 
for  economizers  and  two  sets  of  revolving  screens  at 
the  condenser-water  intake  were  a  few  of  the  plant's 
characteristics  to  which  reference  was  made. 

The  boilers  are  Babcock  &  Wilcox  cross-drum  type 


CALUMET  STATION  WILL  EVENTUALLY  CONTAIN   SIX   30,000-KW.  TURBO-GENERATORS 
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with  20-t't.  (6.1-m.)  tubes  4  in.  (10  cm.)  in  diameter. 
Each  contains  15,089  sq.ft.  (1,388  sq.m.)  of  steam- 
making  surface.  The  boilers  are  built  for  350-lb.  (24.6 
kg.  per  sq.cm.)  pressure  and  250  deg.  of  superheat 
.supplied  by  4,000  sq.ft.  (.368  sq.m.)  of  superheating 
surface.  At  this  pressure  and  superheat  steam  will 
leave  the  boilers  at  685  deg.  Fahr  (363  deg.  C).  There 
are  four  boilers  per  unit  in  the  plan,  but  the  first  two 
units  are  to  be  served  by  seven  boilers  of  the  size 
previously  given.  The  guaranteed  evaporation  from 
each  boiler  is  150,000  lb.  (68,000  kg.)  of  water  per 
hour,  amounting  to  about  300  per  cent  of  normal  rat- 
ing. 

There  are  to  be  two  forced-draft  Coxe  chain-grate 
stokers  per  boiler,  having  an  active  area  of  376  sq.ft. 
(34.6  sq.m.)  and  a  ratio  to  the  steam-making  surface 
of  one  to  forty.  With  a  head  room  of  20  ft.  (6.1  m.) 
from  the  grate  to  the  tubes,  the  furnace  of  each  boiler 
will  have  a  volume  of  6,700  eu.ft.  (190  cu.m.),  which 
reduces  to  nearly  18  cu.ft.  per  square  foot  of  grate 
area,  or  to  0.36  cu.ft.  per  pound  of  coal  burned  per 
hour,  figuring  on  a  combustion  rate  of  50  lb.  of  (;oal 
per  square  foot  of  grate  per  hour.  The  steel  stacks 
serving  the  boilers  will  be  considerably  shorter  than  at 
the  other  stations.  They  will  be  16  ft.  (4.8  m.)  in 
diameter  and  rise  167  ft.  (51  m.)  above  the  grate. 
Forced-draft  fans,  each  having  a  capacity  of  50,000 
cu.ft.  (1,415  cu.m)  per  minute,  will  serve  the  boilers, 
and  the  induced-draft  fans  drawing  the  gases  from  the 
economizers  will  require  200-hp.  motors  to  drive  them. 

Economizers  Will  Be  Used 

Economizers  with  steel  tubes  and  steel  headers  will 
be  installed.  There  will  be  one  per  boiler,  containing 
9,600  sq.ft.  (883  sq.m.)  of  surface  split  up  into  three 
sections  with  the  tubes  running  crosswise  with  the 
boiler  tubes.  In  the  use  of  these  economizers  a  net 
gain  of  about  10  per  cent  in  economy  is  anticipated, 
adding  about  7  or  8  per  cent  to  the  possible  74  or 
75  per  cent  obtainable  from  the  boilers  without  the 
economizers.  To  guard  against  the  condensation  of 
sulphurous-acid  gases  on  the  steel  economizer  tubes, 
the  temperature  of  the  feed  water  before  entering 
the  economizer  is  to  be  raised  to  175  deg.  Fahr.  (79.5 
deg.  C).  At  this  temperature  any  condensation  of 
sulphurous  gases  should  be  avoided  and  the  life  of  the 
economizer  prolonged.  To  obtain  it  sufficient  steam 
will  be  bled  from  the  lower  stages  of  the  main  tur- 
bines. 

In  addition  to  the  economizer  an  air  preheater  of  the 
plate  type  is  under  consideration.  The  gases  will  leave 
the  economizer  at  about  350  deg.  Fahr.  (177  deg.  C). 
By  the  use  of  the  preheater  their  temperature  would 
be  reduced  over  100  deg.  Fahr.  (37.8  deg.  C),  the 
air  for  the  boiler  furnaces  being  preheated  to  about  200 
deg.  Fahr.  As  a  better  generator  of  sulphurous  acid 
could  scarcely  be  obtained  when  coal  containing  nearly 
5  per  cent  of  sulphur  is  being  used,  the  installation  of 
the  preheater  is  doubtful,  although  a  try-out  may  be 
given  to  one  of  them. 

Continuous  bucket  elevators  will  be  used  to  elevate 
coal  to  the  level  of  the  overhead  bunker,  and  from  here 
belt  conveyors  will  distribute  it  to  the  bunker.  In 
crushing  the  coal  an  innovation  is  to  be  the  use  of 
a  Bradford  breaker.  This  breaker  will  be  unusually 
heavj'  and  substantial  and  will  automatically  pass 
out  the  .scrap  iron,  slate,  etc.,  which  so  frequently  put 
out   of   action    the   roll-type   crushers   employed    in    the 


other  plants.  Ashes  from  the  hopper  under  the  stoker 
will  be  dumped  directly  into  railway  cars  at  grade, 
as  the  plant  has  been  built  at  a  sufficient  elevation  to 
permit  this  practice. 

One  of  the  two  generating  units  now  being  installed 
is  a  General  Electric  seven-stage  impulse  machine  hav- 
ing highest  economy  at  three-quarters  load.  Steam  is 
to  be  delivered  to  the  turbines  at  300-lb.  pressure 
(21  kg.  per  sq.cm.)  and  about  225  deg.  Fahr.  (107  deg. 
C.)  of  superheat,  giving  a  final  steam  temperature  of 
approximately  650  deg.  The  speed  is  1,800  r.p.m.  The 
other  turbine  is  a  tandem  compound  Westinghouse 
machine  of  the  same  type  as  the  one  installed  at  the 
Northwest  station. 

Plans  have  been  made  for  a  six-unit  station,  but  at 
the  pre.sent  time  only  two  30,000-kw.  units  are  going 
in.  The  power-plant  buildings  are  to  consist  of  a 
switch  house,  transformer  house,  turbine  room  and 
boiler  house.  Just  enough  of  the  new  structures  are 
to  be  completed  to  house  the  first  two  units.  Both 
turbo-generators  are  rated  at  30,000  kw.  at  85  per  cent 
power  factor,  three-phase,  60-cycle,  and  will  generate 
at  12,000  volts  with  a  speed  of  1,200  r.p.m.  Two  33,000- 
volt  cable  lines  will  connect  the  new  plant  with  the 
Fisk  and  Quarry  Street  stations.  Incidentally,  this  is 
the  highest  voltage   ever  carried   in  a   cable. 

Each  turbine  will  be  served  by  a  surface  condenser 
containing  52,000  sq.ft.  (4,784  sq.m.)  of  surface,  or 
about  1.73  sq.ft.  (0.16  sq.m.)  per  kilowatt  of  generator 
rating.  The  circulating  pump  will  have  a  capacity  of 
55,000  gal.  per  minute.  It  will  be  motor-driven,  as 
will  be  a'l  auxiliaries  in  the  plant  with  the  exception 
of  the  boiler-feed  pumps.  Three  out  of  the  four  pumps 
installed  will  be  turbine-driven.  For  operating  the  oil 
switches  230-volt  direct  current  will  be  used,  and  for 
auxiliary  motors  above  50  hp.  2,300-volt,  60-eycle  alter- 
nating-current power.'  For  the  smaller  motors  440-volt 
service  will  be  provided.  The  use  of  high-voltage 
alternating-current  service  on  the  larger  auxiliary 
motors  is  an  innovation  for  the  company. 

In  the  condenser  special  washers  are  to  be  provided 
which  will  allow  cleaning  the  condenser  while  in  oper- 
ation. To  reduce  hand  labor  there  will  be  double  sets 
of  revolving  screens  at  the  intake  for  condenser  cir- 
culating water.  In  the  other  stations  double  sets  of 
stationary  screens  and  one  revolving  .'fcreen  have  been 
employed. 

One  of  the  interesting  points  in  the  development  of 
stations  of  this  company  has  been  the  increasing  area 
occupied  by  the  boiler  equipment.  In  each  new  sta- 
tion the  boiler-voom  area  has  shown  considerable  in- 
crease, and  in  addition  the  boiler  room  has  gone  farther 
up  into  the  air  and  farther  down  into  the  ground, 
until  at  the  new  Calumet  station  the  boiler  room  takes 
just  65  per  cent  of  the  total  building  area. 

By  means  of  charts  it  was  shown  that  the  fuel  costs 
run  about  81  to  82  per  cent  of  the  station  generating 
co.sts,  and  at  the  Calumet  station  they  will  be  about 
86  per  cent.  The  pounds  of  coal  per  kilowatt-hour  are 
being  reduced  constantly,  but  with  the  price  of  coal 
going  up  there  has  been  a  continuous  increase  in  its 
cost  per  kilowatt-hour  generated.  With  coal  such  a 
large  item,  higher-priced  men  are  being  sent  into  the 
boiler  room.  In  fact,  much  of  the  money  paid  for  labor 
is  apportioned  to  this  division  of  the  plant.  In  reply 
to  an  inquiry  concerning  the  plant  economy  anticipated, 
Mr.  Bailey  said  that  it  was  expected  to  generate  a 
kilowatt-hour  on   19,000  B.t.u. 
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Applying  Relays  to  Large  Power  Systems 


Considering  a  Typical  System  of  Stations  and  Substations,  Relay 
Selections  Are  Made  to  Insure  the  Orderly  Functioning  of  Circuit 
Breakers — Detailed  Analysis  of  Reverse-Power  Relay  Characteristics 

By  R.  F.  GOODING 

Sitperintendeiit  of  Construction,  Tucker  &  Laxton,  Charlotte,  N.  C. 
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IFFERENTIAL  relays  are  particularly  use- 
jful  in  isolating  generators  and  transformers 
'from  the  system  in  case  of  internal  trouble 
in  these  units,  and  radial  feeders  are  best 
protected  by  overload  relays,  as  pointed  out  in  an  article 
by  the  writer  published  in  the  Electrical  World  of 
Feb.  19.  This  discussion  is  continued  in  the  present 
article  to  cover  the  characteristics  of  reverse-power 
relays,  especially  useful  for  parallel  feeder  service. 
Group  feeder  relays  are  considered,  and  finally  a  typical 
system  is  outlined  and  analyzed  to  show  just  what  re- 
lays are  best  adapted  to  the  various  elements  from 
generating  station  to  remote  substations. 

On  large  systems  it  is  often  desirable  to  interchange 
power  between  two  power  stations,  and  this  is  especially 
desirable  when  the  load  characteristics  are  such  that  the 
peak  loads  on  the  two  stations  do  not  coincide.  For  this 
purpose  several  parallel  feeders  are  run  between  the 
stations,  and  these  are  protected  by  cross-connected 
reverse-power  relays  as  shown  in  Fig.  2.  This  diagram 
shows  four  such  tie  lines,  but  this  number  can  be  in- 
creased or  decreased  as  necessity  may  demand.  It  will 
be  noted  that  the  current  from  any  particular  current 
transformer  divides,  part  going  through  its  own  relay, 
the  other  part  through  the  similar  relays  on  the  other 
circuits  but  in  opposite  direction.     For  instance,  with 


5  amp.  secondary  current  in  all  circuits  (normal  full 
load)  the  current  from  transformer  on  circuit  A  will 
divide,  31  amp.  going  through  relay  A  and  li  amp.  in 
the  opposite  direction  through  relays  B  and  C  and  D  in 
series.  The  current  is  inversely  proportional  to  the  im- 
pedance of  the  two  circuits.  As  this  same  condition 
exists  in  the  other  relays,  the  resultant  current  through 
each  one  will  be  zero. 

Analysis  of  Reverse-Power-Relay  Action 

The  table  shows  the  different  stages  of  this  scheme, 
and  the  best  way  to  get  a  clear  idea  of  its  operation  is 
to  study  this  table.  To  begin  with,  station  No.  2  is 
assumed  to  be  supplying  power  to  station  No.  1,  and 
this  direction  of  power  will  hold  for  all  of  the  "condi- 
tions." The  +  or  —  sign  above  each  figure  shows 
direction  of  current  to  trip  relays  at  each  station.  No 
potential  connections  are  shown. 

Condition  1. — Assume  normal  operation,  with  5  amp. 
secondary  current  in  current  transformers  at  station 
No.  1.  It  will  be  seen,  as  pointed  out  before,  that  each 
transformer  is  supplying  to  its  own  relay  31  amp.,  but 
not  in  the  tripping  direction,  while  it  also  supplies  li 
amp.  in  tripping  direction  to  the  three  other  similar 
relays.  There  is,  therefore,  no  current  through  the  re- 
lays at  station  No.  1. 


MAGNITUDE  OF  CURRENT  IN  CROSS-CONNECTED  REVERSE-POWER  RELAYS  (FIG.  2)  UNDER  DIFFERENT  CONDITIONS 
The  +  and  —  signs  show  direction  to  trip  relays  at  each  station:  +  indicates  energy  flow  up  through  the  relay;    —  sign  means  energy  flow  doumioard. 
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power  rela^ 

P=  Polyphase  differential 
power  rela^ 


FIG.  1 — HOW  RELAYS  MAY  PROTECT  A  TYPICAL  SYSTEM 

Condition  2. — This  assumes  5  amp.  secondary  cur- 
rent in  the  current  transformers  at  station  No.  2,  and 
conditions  are  identical  with  those  existing  at  station 
No.  1.  In  other  words,  under  normal  conditions  there 
will  be  no  current  in  the  relays  at  either  station. 

Condition  3.  —  This  condition  assumes  a  40-amp. 
(secondary-current)  ground  at  point  0  on  feeder  A  and 
a  15-amp.  load  on  station  No.  1.  The  40-amp.  ground 
current  will  be  divided,  one-half  coming  from  station 
No.  1  and  one-half  from  station  No.  2. 

Taking  relay  A-1  first,  it  will  have  from  its  own  re- 
lay 15  amp.  in  the  tripping  direction,  and  from  each  of 
relays  B-1,  C-1  and  D-1,  2  \'  amp.  also  in  the  tripping 
direction,  making  a  total  of  23?  amp.  in  the  tripping 
direction.  Thus  breaker  A  will  be  tripped  by  relay  A-1. 
The  total  current  in  transformer  for  relay  A-l 
is  20  amp.,  the  amount  this  line  is  supplying  to 
the  ground.  This  20  amp.  divides,  15  amp. 
through  its  own  relay  in  tripping  direction 
and  5  amp.  in  non-tripping  direction  through 
5-1,  C-1  and  D-1. 

With  a  load  of  15  amp.  at  station  No.  1,  the 
three  lines  corresponding  to  relays  B-1,  C-1 
and  D-1  will  each  carry  5  amp.  In  addition  to 
this  they  must  also  supply  the  20  amp.  ground 
current  (6s  amp.  each),  making  a  total  of  11a 
amp.  through  their  current  transformers.  This 
assumes  that  station  No.  1  is  a  substation  or  a 
generating  station  with  no  generators  on  the 
bus.  Taking  transformer  for  relay  B-1,  this 
current  will  divide  as  follows — three-fourth.s, 
or  8]  amp.  (non-tripping),  through  relay  /?-!  ; 
one-fourth,  or  2!}  amp.  (tripping),  through 
relays  A-1,  C-1  and  D-1.  Similar  conditions  will  exist 
thi-ough  relays  C-1  and  D-1.  The  total  current  in  re- 
lay B-1  then  will  be  5  amp.   (non-tripping)   from  A-1, 


makes  a  total  of  7I»  amp.  in  the  non-tripping  direc- 
tion, so  breaker  B  will  not  trip.  As  conditions  for  C-1 
and  D-1  are  identical  with  those  for  B-1,  these  breakers 
will  also  stay  closed. 

Condition  .4.— The  instant  after  breaker  A  trips,  re- 
lay A-1  will  still  have  1}  amp.  (tripping)  from  feeders 
B,  C  and  D,  making  3:;  amp.  (tripping)  tending  to  keep 
breaker  A  open.  Relay  B-1  will  receive  no  current  from 
feeder  A,  but  will  have  33  amp.  (non-tripping)  of  its 
own  and  1 1  amp.  (tripping)  from  feeders  C  and  D,  mak- 
ing 11  amp.  (non-tripping)  total  current — same  values 
for  relays  C-1  and  D-1. 

Condition  5. — This  makes  same  assumptions  as  con- 
dition 3,  but  for  station  No.  2. 

The  total  current  in  transformer  for  relay  A'-l  is 
20  amp.,  15  amp.  (tripping)  going  to  relay  A'-l  and  5 
amp.  (non-tripping)  to  relays  B'-l,  C'-l  and  D'-l;  but 
from  feeders  B,  C  and  D  relay  A'-l  receives  2rJ  amp. 
(non-tripping)  each,  or  8,'  amp.  (non-tripping)  total, 
making  the  total  resultant  current  61  amp.  (tripping) 
and  tripping  breaker  A'. 

Relay  B'-l  receives  8'!  amp.  (tripping)  of  its  own,  5 
amp.  (non-tripping)  from  feeder  A  and  21=  amp.  (non- 
tripping  from  feeders  C  and  D,  making  a  total  result- 
ant current  of  2!^  amp.  (non-tripping).  Breaker  B'  will 
therefore  stay  closed,  as  will  also  breakers  C  and  D'. 

Condition  6. — The  instant  after  breaker  A  trips,  the 
total  current  in  transformer  for  relay  A'-l  will  be  40 
amp.  (ground  current),  30  amp.  (tripping)  through 
relay  A'-l  and  10  amp.  (non-tripping)  to  relays  B'-l, 
C'-l  and  D'-l.  But  relay  A'-l  is  also  receiving  11  amp. 
(non-tripping)  from  feeders  B,  C  and  D,  making  a 
total  of  261  amp.  (tripping).  Thus  breaker  A'  will  be 
tripped,  if  not  already  opened  by  condition  5.  (Had  the 
ground  current  been  assumed  at  20  amp.  or  30  amp. 
instead  of  40  amp.  this  condition  would  be  more  appar- 
ent.) Relay  B'-l,  C'-l  and  D'-l  need  not  be  considered 
in  detail  here. 

Condition  7. — After  .breaker  A'  opens,  the  resultant 
current  in  relay  A'-l  is  found  to  be  in  the  non-trip- 
ping direction. 

Condition  8-9. — When  a  circuit  breaker  opens,  its  re- 
lays are  automatically,  short-circuited,  so  there  will  be 
no  current  in  the  relays  for  feeder  A.  The  load  for- 
merly carried  by  the  four  feeders  is  now  taken  care  of 
by   the   three    remaining   ones,   and   normal   conditions 
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less  2U  amp.  (tripping)  each  from  C-1  and  D-1,  with  8? 
amp.    (non-tripping)    from  its  own  transformer.     This 


station   N;   2 

FIG.    2 CROSS-CONNECTED   REVERSE    POWER   RELAY   SCHEME 

APPLIED  TO   FOUR   PARALLEL  LINES 

have  been  restored.  This  scheme  actually  operates  with 
"almost  human  intelligence,"  and,  better  yet,  it  is  not 
apt  to  "lose  its  head"  as  an  operator  might  do  in  an 
emergency. 

At  substation  X  (Fig.  2)  the  2,300-volt  breakers  are 
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shown  in  groups  of  five,  each  group  having  its  own 
group  breaker.  This  is  done  in  order  to  obviate  the 
necessity  of  using  a  breaker  of  high  rupturing  ability 
on  each  2,300-volt  circuit,  thereby  reducing  the  cost 
of  breakers,  structure,  etc.  The  idea  here  is  that  a 
short-circuit  on  a  2,300-volt  feeder  will  immediately 
open  the  breaker  for  that  group.  The  opening  of  the 
group  breaker  will  then  trip  the  breaker  on  the  dam- 
aged feeder,  after  which  the  group  breaker  will  auto- 
matically reclose,  restoring  service  to  the  other  feeders 
of  the  group.  As  this  scheme  is  somewhat  complicated 
and  of  rather  limited  application,  it  will  not  be  dis- 
cussed in  detail. 

When  one  leg  of  a  circuit  becomes  grounded,  one  of 
two  things  may  happen — either  the  ground  may  im- 
mediately develop  into  a  short  circuit  or  it  may  be  of 
rather  high  resistance  with  insufficient  current  to  trip 
the  breaker,  in  which  case  it  may  "hang  on"  for  quite 
a  while.  An  overload  relay  placed  in  the  neutral 
(secondary)  of  the  current  transformers,  as  shown  in 
Fig.  3,  may  be  used  to  remedy  the  latter  trouble.  Under 
normal  conditions,  the  currents  in  other  parts  of  the 
circuit  being  equal,  there  will  be  no  current  through 
this  relay,  but  if  conditions  become  disturbed,  as  just 
described,  the  unbalanced  current  in  the  neutral  will 
cause  the  relay  contacts  to  close,  tripping  the  breaker. 
When  such  a  scheme  is  used  it  is  impossible  for  the 
operator  to  tell  whether  a  breaker  opened  on  a  short 
circuit  or  a  ground,  but  the  fact  that  the  breaker  did 
open  is  evidence  to  him  that  there  is  something  wrong 
on  that  circuit,  and  he  should  immediately  take  steps 
to  locate  the  fault  and  remove  it.  It  is  interesting  to 
note  in  this  connection  that  the  cross-connected  reverse- 
power  relays  will  often  trip  a  circuit  on  a  ground  before 
the  ground  develops  into  a  "short." 

Choice  of  Relays  For  a  Typical  System 

Having  outlined  the  various  relay  schemes,  our  next 
step  is  to  see  what  applications  should  be  made  on  a 
system  such  as  shown  in  Fig.  4.  The  radial  feeders 
from  various  stations  have  been  omitted  from  this 
sketch,  as  they  are  shown  in  Fig.  1. 

We  find  on  studying  Fig.  1  that  all  generators  are 
equipped  for  differential  protection.  The  power  trans- 
formers at  substation  X  likewise  have  differential 
relays. 

On  the  transformer  banks  between  stations  A  and  C 
polyphase  differential  power  relays  give  the  differential 
protection   needed,  while   straight   overload   relays   are 
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FIG.  3 — GROUNDED  UNE  IS  QUICKLY  DISCONNECTED 
BY  RELAY  IN  NEUTRAL  WIRE 

added  to  take  care  of  line  troubles.  These  overload  re- 
lays would  operate  on  the  high-tension  breakers  only, 
isolating  the  100,000-volt  line,  but  leaving  the  trans- 
former bank  "alive."     If  it  seemed  advisable,  connec- 
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FIG.     4 COMBINED    REVERSE-POWER    AND 

OVERLOAD  RELAY  PROTECTION  FOR 
RADIAL  FEEDERS 


tions  could  easily  be  made  so  that  the  overload  relays 
would  trip  both  high-tension  and  low-tension  breakers. 
On  the  13,200-volt  tie  lines  between  stations  A  and 
B  the  cross-connected  reverse-power  relays  would  be 
used.  If  conditions  between  stations  A  and  C  are  the 
same  as  between  A  and  B,  the  cross-connected  scheme 
can  be  applied  instead  of  the  differential  and  overload 
scheme  just  outlined.  As  a  rule,  however,  these  100,000- 
volt  lines  would  be  run  in  different  directions  to  insure 

continuity  of 
service.  There- 
fore, these  lines 
would  be  of  un- 
equal  lengths, 
unequal  resist- 
ance, etc.,  and 
the  cross  -  con- 
nected scheme 
would  not  be  so 
easily  applied  in 
their  case.  For 
the  tie  lines  sup- 
plying  substa- 
t  i  0  n  X  plain 
overload  relays 
will  suffice,  as 
their  main  duty 
is  to  protect  the 
substation  appa- 
ratus. At  sub- 
station X  the  group  system  can  be  used  for  the  2,300- 
volt  distribution  system.  The  group  breaker,  or  one 
controlling  every  set  of  five  smaller  breakers,  would  be 
set  for  almost  instantaneous  operation,  as  its  high 
rupturing  ability  will  allow  this.  The  sequence  of 
operation  here  should  be  as  rapid  as  possible,  in  order 
to  restore  service  on  the  remaining  circuits  of  the  group 
with  the  least  possible  delay. 

Fig.  4  shows  three  parallel  feeders  leaving  a  power 
station — say  A — and  supplying  several  substations  Nos. 
1,  2,  3  and  4.  The  feeders  leaving  station  A  and  sub- 
stations Nos.  1-2,  2-3,  and  so  on,  are  equipped  with 
overload  relays,  but  where  these  lines  go  into  the 
various  substations  reverse-power  relays  are  used.  For 
instance,  if  trouble  should  develop  at  substation  No.  3, 
the  overload  relays  at  substation  No.  2  would  operate 
and  clear  the  trouble.  But  suppose  a  ground  should 
occur  on  one  of  the  lines  between  2  and  3,  then  the 
overload  relay  at  2  would  operate  and  isolate  that  end  of 
the  line.  The  remaining  good  line  between  2  and  3 
would  tend  to  supply  current  to  the  fault,  but  this 
would  cause  the  reverse-power  relays  at  3  to  function, 
thus  completely  isolating  the  damaged  line  from  the 
system.  As  there  is  only  one  feeder  from  3  to  4,  there 
is  no  occasion  for  reverse-power  relays,  and  plain  over- 
load relays  would  be  used  on  both  ends  of  this  line. 

At  substation  No.  2  are  shown  two  incoming  lines 
from  station  B  in  addition  to  the  three  from  station  A 
(through  substation  No.  2).  These  two  lines  would 
have  overload  and  reverse-power  relays,  the  same  as 
from  station  A  possiblj^ — however,  with  a  different 
time  setting. 

The  overload  relays  are  so  set  that  the  ones  farthest 
from  the  source  of  power  operate  in  the  shortest  time. 
In  this  case,  if  relays  at  substation  No.  4  are  set  for 
one-half  second,  there  might  be  found  one  second  for 
No.  3,  one  and  one-half  seconds  for  No.  2,  two  seconds 
for  No.  1  and  two  and  one-half  seconds  for  station  A. 


1424 


ELECTRICAL     WORLD 


Vol.  77,  No.  25 


As  these  substations  are  normally  supplied  from  station 
A,  with  .station  B  as  an  emergency  source  of  power,  the 
overload  relays  at  station  B  would  probably  have  a  low 
setting,  say  one  second,  so  that  trouble  originating  at 
these  substations  could  not  seriously  affect  the  system 
supplied  from  station  B. 

All  of  the  reverse-power  relays  shown  in  Fig.  4  would 
have  a  low  time  setting.  If  the  breakers  will  stand 
the  service,  these  should  be  set  for  practically  instan- 
taneous operation. 


There  are  many  other  combinations  of  relays  that 
might  be  discussed  in  this  connection,  such  as  balanced 
current  protection  for  parallel  lines  (instead  of  cross- 
connected  reverse-power  relays),  mechanically  balanced 
differential  relay  for  two  parallel  lines,  balanced  power 
protection  between  two  parallel  lines,  etc.  As  stated 
before,  however,  the  study  of  relays  is  a  never-ending 
process,  and  it  is  not  in  the  scope  of  this  article  to 
discuss  all  schemes,  but  merely  to  bring  out  the  salient 
points  of  the  ones  most  commonly  used. 


Regular  Meter  Inspection  as  Money  Saver 

Inherent  Errors  of  Meters  Are  Not  So  Serious  as  Much  Larger  Discrepancies 
May  Result  from  Improper  Connections,  Miscalculated  Ratios  and  Exist- 
ence of  Both  Three -Wire  and  Four- Wire  Service  from  Same  Transformers 

By  A.  L.  JOHNSTON 

Manager  Electrical  Construction  Department  for  H.  C.  Felver, 
Industrial  Engineering  and  Contracting,  PottsMle,  Pa. 


JINCE   the  income  of  lighting  and  power  com- 
panies is  almost  entirely  dependent  on  metering, 
Jit  is  very  important  that  the  metering  devices 

should  register  accurately  and  that  the  meters 

with  their  potential  and  current  transformers  should  be 
properly  connected  and  of  proper  ratio. 

Notwithstanding  the  precautions  taken  by  most  com- 
panies of  any  size,  the  writer  believes  that  many  power 
systems  have  metering  equipments  and  installations 
which  are  causing  the  companies  thousands  of  dollars' 
loss  annually,  much  of  which  could  be  detected  by  a 
careful  general  inspection  without  the  necessity  of 
checking  the  meter  against  a  standard.  In  fact,  a  super- 
ficial general  inspection  will  sometimes  show  discrep- 
ancies probably  not  discoverable  in  a  routine  test. 

Numerous  cases  can  be  recalled  which  illustrate  this 
contention.  In  one  particular  instance  a  consumer  had 
400-amp.  current  transformers,  ratio  400  to  5,  connected 
to  a  meter  calibrated  for  200-amp.  current  transformers, 
ratio  200  to  5.  The  result  was  that  the  meter  registered 
only  one-half  of  the  load  which  it  should  have  registered, 
and  as  this  condition  had  continued  for  three  years  the 
loss  involved  a  total  of  $10,000  for  this  one  installation. 
In  another  case  the  wrong  gear  train  was  discovered  on 
a  meter  registering  a  400-kw.  load  and  the  resultant 
registration  was  one-half  of  what  it  should  have  been. 
The  loss  was  very  considerable  as  the  condition  had  con- 
tinued for  years.  It  is  quite  probable  that  this  irregu- 
larity would  have  escaped  undetected  in  a  routine  test. 

Many  errors  arise  through  the  difficulty  of  tracing  out 
the  current  and  potential  secondary  wiring.  This  is 
usually  eliminated  by  the  use  of  a  standard  color  scheme. 
Experience  has  shown  that  it  is  desirable  to  use  solid 
colors,  as  red,  white  and  blue  for  potential  and  red, 
green  and  black  for  current,  red  being  used  for  the 
grounded  middle  wire  in  both  instances.  Solid  colors 
are  more  desirable  on  account  of  the  ease  with  which  a 
marker  in  the  braid  becomes  obscured  by  dirt  or  coal 
dust.  Some  companies  carry  the  idea  further  and  paint 
the  color  scheme  on  the  meter  to  aid  the  less  experienced 
metermen  in  connecting  up  the  meter  correctly. 

A  very  common  error  familiar  to  all  metermen  is  to 
find  the  shunt  coil  of  a  meter  supplied  with  potential 
from  one  phase  and  the  corresponding  series  coil 
supplied  with  current  from  a  different  phase,  or  to  find 


the  current  or  potential  reversed.     If  the  potential  and 
current  in  the  same  element  are  both  reversed  and  are 
opposite  in  polarity  to  that  shown  in  the  diagram  of  con- 
nections as  furnished  by  the  manufacturer,  the  meter 
will  register  correctly.     Comprehensive  detail  tests  for 
the   accuracy   of   meter   connections   are   given    in    the 
"Electrical  Meterman's  Handbook,"  N.  E.  L.  A.,  1912. 
Where  two-phase  is  used  for  power  there  are  usually 
cases  of  metering  errors  to  be  found  due  to  the  fact 
that  some  companies  permit  both  three-wire  and  four- 
wire  connections   from   the   same  set   of  power  trans- 
formers.   Recalling  a  special  case,  a  consumer  who  may 
be  designated  as  B  raised  objection  to  the  amount  of 
his  power  bill.     On  testing  the  meter  it  was  found  to 
be    within    the    prescribed    limits    of    accuracy    when 
checked  against  a  rotating  standard.    It  was  discovered, 
however,   that   when   the   one   and    only   motor   on   the 
premises   was    idle    the   meter   still    showed    a   load   of 
approximately  one-third  of  what  it  did  when  the  motor 
was  running.     On  tracing  out  the  wiring  it  was  noted 
that  the  conduit  between  the  meter  and  the  motor  con- 
tained a  two-phase,  three-wire  system  instead  of  two- 
phase,  four  wires.     The  two  middle  wires  were  spliced 
within  the  conduit  to  one  wire.    This  of  itself  could  give 
rise  to  no  such  irregularity  as  existed,  the  series  coils 
of  the  meter  being  connected  to  measure  the  current 
properly  and  the  potential  coils  being  connected  to  the 
proper  phases.    The  only  other  load  on  the  transformers 
supplying  this  motor  was  about  four  blocks  away,  where 
there  were  a  two-phase  motor  of  the  same  size  and  a 
similar  metering  equipment.     A  careful   inspection  of 
the  wiring  of  this  second  motor  disclosed  that  four  wires 
were  run  to  the  motor  but  that  inside  the  conduit  one 
wire  of  each  phase  was  interchanged  with  the  other. 

Calling  the  latter  consumer  A,  it  is  evident  by  referring 
to  the  diagram  of  connections  shown  herewith  that  A's 
motor  could  not  have  been  started  up  had  it  been  the 
only  motor  on  that  set  of  transformers,  since  both 
'  phases  of  the  motor  would  have  been  operating  in  series 
with  the  two  transformers  and  this  would  have  been 
equivalent  to  running  on  single-phase.  But  on  account 
of  the  two  middle  wires  being  tied  together  inside  B's 
premises  A's  motor  was  able  to  operate  satisfactorily 
on  what  was  really  a  two-phase,  three-wire  system.  By 
tracing  out  the  diagram  of  connections  it  will  be  evident 
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how  this  condition  causes  B's  meter  to  run  approx- 
imately 50  per  cent  faster  than  it  should  and  at  the 
same  time  causes  A's  meter  to  run  at  approximately  one- 
half  speed. 

Referring  to  the  accompanying  diagram  again  and 
assuming  for  simplicity  that  the  power  factor  in  both 
cases  is  unity  and  that  the  same  amount  of  current  flows 


?  phase  ^hp.  motor 
I,  Iz 


Wires  inferchangecf 
in  coryduit  between 
motor  &  meter 


fCw.f>r  meter 


Connected  tptiase. 
5  Hire  between 
motor  &  meter 


Tint 


440  volts 
vmw\  2200  volts 
\no.?.. 
Supply  transformers 


UNUSUAL  CONNECTIONS  THAT  CAUSED  INCORRECT  REGISTRATION 

through  the  phases  of  both  motors,  it  is  interesting  to 
trace  the  current : 

From  transformer  No.  II  it  goes  through  wire  1,  1-b, 
series  coil  of  meter  S-4,  one  phase  of  B's  motor,  2-b, 
wire  2,  back  to  transformer  No.  II.  From  transformer 
No.  I  through  wire  3,  3-&,  series  coil  S-3  of  B's  meter, 
through  remaining  phase  of  B's  motor,  4-b,  wire  4,  and 
back  to  transformer  No.  I.  As  the  potential  coils  on 
B's  meter  are  connected  in  a  proper  manner  the  meter 
thus  far  registers  power  accurately. 

Considering  A's  motor,  current  leaves  transformer 
No.  II,  passing  through  wire  1.  to  the  left  through  la. 
one  phase  of  A's  motor,  3a,  36,  series  coils  S-3  of  B's 
meter,  in  the  same  direction  but  in  quadrature  with  the 
former  current  in  this  coil,  back  through  2-5,  wire  2, 
and  to  the  transformer  from  which  it  started. 

Note  that  in  this  case  the  current  did  not  pass 
through  a  series  coil  of  the  meter  in  A's  possession  and 
that  this  phase  of  the  motor  was  not  metered. 

Starting  from  transformer  No.  I,  the  current  passes 
through  wire  3,  to  the  right  through  36,  series  coil  S-3 
of  B's  meter,  in  the  same  direction  and  in  phase  with 
the  first  current  through  this  winding,  through  26,  2a. 
series  coil  S-1  of  A's  meter,  through  the  second  phase 
of  motor,  through  series  coil  S-2  of  A's  meter,  4a,  wire  4 
and  back  to  tranformer  No.  I. 

The  current  in  the  potential  coil,  operating  w^ith  the 
series  coil  S-1,  is  approximately  in  quadrature  with  the 
current  in  S-1,  being  connected  across  a  different  phase, 
and  the  element  of  this  meter  will  not  cause  registra- 
tion. In  the  other  element  of  the  meter  the  shunt  and 
series  currents  are  in  phase  and  will  cause  one  phase  of 
the  motor  to  be  metered.  This  meter  registers  one-half 
of  what  it  should.  Considering  B's  meter,  it  is  seen  that 
the  current  in  the  series  coil  S-4  operates  in  phase  wath 
the  potential  as  above  noted,  and  this  element  recoi-ds 
correctly.  In  the  other  element  the  current  in  the  coil 
S-3  is  /x^S  as  shown  on  the  vector  diagram  and  is  about 
26  deg.  out  of  phase  with  the  voltage  in  the  shunt  coil. 
The  resultant  registration  for  this  element  is  very 
nearly  twice  what  it  should  be,  thus  causing  the  meter 
as  a  whole  to  record  50  per  cent  fast. 


Another  case,  different  from  the  above,  is  recalled  for 
which  there  would  appear  to  be  no  excuse.  In  metering 
a  two-phase  mining  load  of  about  500  hp.  the  series  coils 
of  an  indicating  wattmeter  were  connected  in  parallel 
with  the  series  coils  of  a  watt-hour  meter.  Assuming 
the  impedance  of  the  series  coils  to  be  all  equal,  the 
resultant  registration  as  indicated  by  the  meter  would  be 
one-half  what  it  should  have  been.  This  condition, 
incredible  as  it  may  seem,  had  existed  for  about  fifteen 
years. 

Large  errors  in  metering  are  somtimes  detected  by  the 
simple  expedient  of  estimating  the  motor  load  and 
timing  the  speed  of  the  disk  of  the  meter.  Some  meters 
are  designed  to  run  twenty-five  revolutions  per  minute 
at  full  load.  For  others  it  is  necessary  to  know  the 
watt-hour  or  watt-second  constant  of  the  rotating 
element,  as  indicated  on  the  disk  of  the  meter,  in  order 
to  determine  the  load.  As  an  example  of  this  superficial 
test  assume  a  50-amp.,  500-volt,  polyphase  watt-hour 
meter  registering  the  power  taken  by  a  50-hp.  motor 
which  one  believes  to  be  running  close  to  full  load  and 
to  be  taking  about  36  kw.  Since  the  full  load  for  the 
meter  is  50  kw-.,  its  speed  should  be  (36  ^-  50)  X  25  = 
18  r.p.m.  Now,  if  the  rotating  element  of  the  meter 
runs  only  10  r.p.m.,  there  is  reason  to  suspect  its 
accuracy  and  further  investigation  should  be  made. 

Where  the  full-load  speed  of  the  meter  is  not  known, 
the  disk  constant  must  be  used  and  the  checking  of  the 
meter  as  above  is  equally  simple.  Assuming  the  same 
motor  load  as  above  and  that  the  disk  constant  of  the 
meter  is  20  watt-hours,  the  kilowatt  load  on  the  meter 
as  recorded  is  equal  to  (20  X  r.p.m.  X  60)  -^  1,000. 
Now,  if  the  speed  of  the  meter  is  18  r.p.m.,  the  recorded 
load  will  be,  according  to  this  formula.  21.6  kw.  This 
would  be  too  great  a  discrepancy  to  allow  to  pass  with- 
out further  investigation. 

It  would  materially  assist  in  the  detection  of  errors  if 
the  load  corresponding  to  one  revolution  of  the  disk  per 
minute  were  indicated  on  the  name  plate,  taking  into 
account  the  ratios  of  the  current  and  potential  trans- 
formers. Some  companies  follow  the  practice  of  using 
5  amp.  watt-hour  meters  on  their  systems.  The  power 
consumption  is,  of  course,  multiplied  by  a  constant 
depending  upon  the  above  ratios.  When  it  is  necessary 
to  install  larger  capacity  transformers  the  constant  is 
changed.     Another  aid  to  the  detection  of  errors  is  to 
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RELATION  OF  CURRENTS  IN  CIRCUITS  SHOWN 
IN  ACCOMPANYING  DIAGRAM 

have  where  possible  a  totalizing  meter  which  will  check 
against  several  separate  meters. 

If  errors  in  metering  w^ere  not  so  surprisingly  fre- 
quent and  costly,  their  simplicity  would  prevent  men- 
tioning them  except  as  of  academic  interest.  The  losses 
are,  however,  so  very  considerable  and  the  probability 
of  the  bills  being  adjusted  after  a  lapse  of  time  is  so 
remote  that  no  efforts  should  be  spared  for  their 
prevention. 
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Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electrical  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


Quick  Solution  of  Line-Drop  Problems 

To  the  Editor  of  the  Electrical  World: 

Sir:  In  looking  over  the  voltage-drop  chart  inserted 
in  the  Electrical  World  for  May  28,  page  1238,  with 
my  article  entitled  "Chart  for  Quick  Solution  of  Line- 
Drop  Problems,"  I  And  two  or  three  points  which  should 
have  some  explanation  or  correction. 

There  is  no  reference  on  the  chart  itself  to  the  fact 
that  it  covers  60-cycle  lines  of  stranded  copper  con- 
ductors only.  Referring  to  No.  2  conductor,  top  line, 
this  should  have  been  marked  15-ft.  instead  of  10-ft. 
spacing.  The  correction  curve  would  probably  have 
been  more  readily  understood  had  it  been  marked  "sub- 
tract percentage  correction  from  drop  at  receiver  to 
obtain  drop  from  generator  to  receiver." 

Your  readers  undoubtedly  noticed  that,  for  the  ex- 
ample worked  out  in  the  text,  the  constant  K  was 
printed  20  instead  of  200.  •         E.  P.  PECK, 

General  Superintendent  Electrical  Department. 
Utica  (N.  Y.)  Gas  &  Electric  Company. 


Utilities.  Not  Ensineer-Bankers  Alone,  Should 
Educate  Investors  on  Their  Securities 

To  the  Editor  of  the  ELECTRICAL  WORLD: 

Sir:  I  have  read  with  interest  your  editorial  in  the 
Electrical  World  of  May  21  on  the  need  for  an  exec- 
utive-engineer-banker in  the  electrical  industry.  With- 
out attempting  to  discuss  the  matter  at  length,  I  would 
offer  one  or  two  suggestions  which  may  prove  beneficial- 
First — There  are  already  many  engineer-bankers  in 
financial  circles.  The  partners  of  many  of  our  larger 
bond  houses  graduated  into  financial  circles  from 
engineering.  They  are  thoroughly  conversant  with 
conditions  in  the  electrical  industry  as  well  as  in 
financial  affairs.  In  my  opinion  the  banking  profession 
is  well  equipped  to  understand  the  problems  of  the  light, 
power  and  traction  companies.  Funds  for  the  develop- 
ment of  such  companies  come  ultimately  from  the 
investor  and  not  from  the  banks.  In  some  instances 
banks  may  purchase  issues  of  bonds,  but  they  are  dis- 
tributed ultimately  through  the  bond  houses  or  through 
the  banks'  own  distributing  salesmen  to  the  private 
inve.stor.  In  days  gone  by,  when  there  was  such  a  thine 
as  a  capitalist  in  this  country,  the  bonds  and  stocks  of 
new  enterprises  were  purchased  and  held  either  in  bank 
loans  or  by  the  capitalist  until  they  could  be  distributed. 
But  such  funds  are  no  longer  available. 

Second — Irresponsible  jitney  and  other  competition, 
the  restrictive  attitude  of  public  service  commissions 
and  the  tremendous  increased  cost  of  labor  and  supplies, 
on  the  one  hand,  and  the  denial  of  rate  increases  to 
offset  these  factors,  have  so  hampsred  the  traction 
investment  field  that  such  financing  is  extinct.  Not  onlv 
is  it  extinct,  but  it  rises  up  from  its  grave  a'ui  casts  its 


black  shadow  over  light  and  power  financing.  Many  an 
investor  in  this  country  in  the  past  few  years  has  been 
caught  between  the  devil  of  the  traction  strike  and  the 
deep,  very  blue  sea  of  i-eceivership — and  in  many 
instances  he  has  had  to  face  both  ways  at  the  same  time. 

Third — Banks,  investing  institutions  and  bond 
dealers,  or  individual  investors,  will  purchase  electric 
light  and  power  securities  because  they  believe  this  part 
of  the  industry  is  relatively  free  from  labor  troubles  and 
the  business  can  be  made  comparatively  stable,  provided 
that  rates  are  by  definite  agreement  made  commensurate 
with  costs  of  supplies,  including  coal.  However,  in  this 
branch  of  public  utility  financing  even,  conditions  have 
changed  materially  and  the  competition  of  foreign  and 
domestic  government  loans  has  so  raised  the  price  of 
capital  as  to  make  it  prohibitive  under  the  old  rates  and 
public  service  restrictions. 

The  remedy  for  these  conditions  and  the  loosening  up 
of  capital  for  light  and  power  financing  lies  not  in  the 
creation  of  a  new  national  engineer-banker,  but  in  the 
education  of  the  investing  public  by  those  most  deeply 
interested — that  is,  by  the  light  and  power  companies 
through  their  national  organizations. 

1.  The  general  investor  must  be  shown  that  his 
property  values  are  safe  and  that  his  securities  are  pro- 
tected as  to  earnings.  The  citizen  in  the  territory  served 
must  be  shown  that  if  he  does  not  encourage  the  invest- 
ment of  capital  he  will  lose  the  service.  Two  objects  can 
be  accomplished  at  once  by  the  sale  of  junior  securities 
in  a  local  community.  Junior  financing  is  accomplished 
and  every  citizen  is  made  a  partner  in  the  enterprise. 

2.  A  sliding  scale  of  charges  for  service  should  be 
provided  in  some  legal  form,  as  has  been  done  with 
success  in  several  instances.  The  scale  should  not  only 
include  the  price  of  material  and  supplies  but  also  the 
price  of  labor  and  capital. 

3.  Sufficient  returns  should  be  allowed  on  new  con- 
struction to  encourage  investment  in  such  new  con- 
struction. The  expansion  of  the  industry  and  the 
development  of  new  enterprises  will  never  be  accom- 
plished as  long  as  the  reward  is  dependent  simply  upon 
the  economies  which  can  be  effected  in  the  art  itself. 

The  light  and  power  companies  are  well  equipped  to 
enter  such  a  campaign  of  education  of  the  private 
investors.  The  newspapers,  monthly  magazines  and 
general  publications  will  be  not  only  glad  to  publish 
discussions  of  this  problem,  but  will  be  anxious  to  do  so. 

Campaigns  which  many  concerns  have  conducted  to 
sell  preferred  stock  to  their  customers  have  resulted  in 
tremendous  good  and  in  my  opinion  have  been  respon- 
sible in  many  instances  for  the  changed  attitude  of 
public  service  commissions  and  the  public  behind  them. 
The  physical  merger  of  large  interconnected  systems 
will,  undoubtedly,  result  in  many  economies  which  will 
bring  some  benefits  to  the  consumers,  some  profit  to  the 
stockholders  of  the  various  companies  involved  and  some 
additional  element  of  safety  for  the  senior  security 
holders  in  increased  net  earnings  available  for  interest 
charges.  But  the  development  of  service  for  each  com- 
munity can  never  be  accomplished  until  the  general 
investing  public  has  concrete  evidence  that  its  invest- 
ment is  safe  and  profitable. 

No  engineer-banker,  single-handed,  can  do  this  work 
of  educating  the  public  and  the  investor.  No  banker, 
bond  dealer  or  investment  bankers'  group  can  be 
expected  to  do  this  work,  becau.se  these  interests  are  all 
concerned  in  general  financing — other  financing  as  well 
as  public  utility  financing.     It  rests  with  the  light  and 
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power  companies  alone  to  see  that  the  public  shall  be 
educated  so  that  its  property  and  earnings  will  be  pro- 
tected and  that  thereafter  the  investor  shall  be  shown 
that  his  investment  is  both  safe  and  profitable. 
Har\'ey  Fisk  &  Sons,  F.  0.  March, 

New  York  City.  Vice-president. 

Analysis  of  English  Investigator's  Comment  on 
Sparking  Voltages  in  A.  I.  E.  E.  Rules 

To  the  Editor  of  the  Electrical  World: 

Sir:  An  editorial  in  the  Electrical  World  for 
April  9,  1921,  has  called  my  attention  to  the  paper  of 
Dr.  Alexander  Russell  on  "Sparking  Voltages  Between 
Spherical  Electrodes"  in  the  Jounial  of  the  (British"; 
Institution  of  Electrical  Engineers  for  October,  1920. 

Dr.  Russell  does  not  give  any  new  experimental  re- 
sults but  limits  his  investigation  to  an  analysis  of 
existing  data.  In  this  are  included  the  curves  given  in 
the  Standardization  Rules  of  the  American  Institute  of 
Electrical  Engineers,  as  well  as  other  data  extending 
back  some  twenty-six  years.  As  a  result  of  a  mathemati- 
cal study  Dr.  Russell  concludes  that  the  curves  of  the 
A.  I.  E.  E.  for  the  case  where  one  sphere  is  earthed  or 
grounded  are  incorrect  because  of  apparent  inconsisten- 
cies between  the  mathematical  study  and  the  experi- 
mental results.  His  speculation  as  to  the  probable 
cause  of  the  apparent  inconsistencies,  namely,  that  the 
earthed  sphere  was  not  at  zero  potential  because  the 
neutral  and  the  end  of  the  testing  transformer  winding 
were  both  grounded  at  the  same  time,  is,  from  the 
practical  standpoint,  impossib'e.  This  is,  of  course, 
obvious  when  it  is  considered  that  the  transformers 
used  in  making  these  tests  had  capacities  varying  from 
200  kva.  to  500  kva.  and  that  the  power  was  often  con- 
nected for  several  hours. 

There  can  be  no  reasonable  doubt  that  the  experi- 
mental curves  as  given  in  the  A.  I.  E.  E.  rules  are 
correct  within  the  limits  claimed.  The  data  were  ob- 
tained and  checked  independently  by  separate  investi- 
gators.* Any  appreciable  error  would  have  been  found 
in  the  many  tests  made  during  the  years  that  the  gap 
has  been  in  use,  as  there  is  always  a  check  in  the  way 
of  a  voltmeter  coil,  transformer  ratio  or  step-down 
transformer  with  a  crest  voltmeter. 

If  Dr.  Russell  had  consulted  the  original  papers  pub- 
lished in  the  Transactions  of  the  Institute,  his  conclu- 
sions would  probably  have  been  quite  different,  since 
virtually  all  the  points  that  puzzled  him  were  not  only 
pointed  out  in  1913-1914  but  thoroughly  discussed.  The 
equations  for  the  gradient  and  the  spark-over  voltage 
of  the  gap  were  also  given  at  that  time. 

It  may  help  to  go  briefly  over  the  points  under  dis- 
cussion. Dr.  Russell's  analysis  consists  in  mathemat- 
ically calculating  from  the  measured  voltage  the  gra- 
dient at  which  breakdown  occurs  for  different  sizes  of 
spheres  at  different  spacings.  It  seems  reasonable  to 
expect  a  constant  value  for  each  size  of  sphere  if  the 
calculations  can  be  correctly  made.  These  calculations 
show  that  over  a  prescribed  range  of  spacing  the  gra- 
dient at  breakdown  is  constant  when  both  spheres  are 
insulated.  When  one  sphere  is  grounded  or  earthed  the 
mathematical  calculation  of  the  gradient  does  not  give 
a  constant  value  for  the  apparent  strength  of  air.     So 


far  I  agree  with  Dr.  Russell  and  I  have  pointed  this  out 
in  the  discussion  in  1913  referred  to  above  and  upon 
other  occasions  since  then. 

The  gradient  is  calculated  from  the  experimental  data 
as  follows: 

0  =  (e,  x)f  kv.  per  cm. 
where 

g  ^=  gradient, 

e  =  measured  voltage, 

X  =  spacing, 

f  =  a  factor  calculated  from  geometrical  dimensions. 

The  factor  /  is  different  for  the  grounded  and  non- 
grounded  cases.  In  determining  /  mathematically,  be- 
cause of  complications,  it  is  necessary  to  neglect  the 
effect  of  shanks,  connecting  leads,  the  distance  above 
ground,  etc.,  and  to  make  the  calculations  for  two 
spheres  in  space  at  given  potentials.  For  the  case  in 
which  both  spheres  are  insulated  the  above  factors  have 
very  little  influence  at  the  spacings  used  in  practice. 
Where  one  sphere  is  earthed  or  grounded,  however, 
they  may  have  a  decided  influence.  It  was  for  this 
reason  that  we  determined  the  factor  /  experimentally. 
It  differs  considerably  from  the  mathematical  value. 
In  fact,  the  distance  above  ground  and  the  size  of  the 
shanks  have  a  considerable  influence.  For  this  reason 
the  size  of  shank  and  distance  above  ground  are  speci- 
fied in  the  Institute  rules. 

The  deviation  noted  by  Dr.  Russell  could  be  due  to 
error  in  the  measured  e,  to  the  potential  of  the  grounded 
sphere  or  to  the  mathematical  /.  Since  in  the  measured 
curves  there  can  be  no  reasonable  question  as  to  the 
accuracy  of  e,  or  as  to  the  fact  that  the  grounded 
sphere  was  at  zero  potential,  the  cause  of  the  deviation 
must  be  in  the  mathematical  /.  It  is  easy  to  demon- 
strate experimentally  that  the  apparent  increase  in  the 
gradient  is  due  to  the  mathematical  /.  which  does  not 
take  into  account  the  effect  of  surrounding  objects. 
The  question  is  discussed  in  the  references  given  above. 

It  is  interesting  to  note  that  the  formulas  given  by 
Dr.  Russell  for  the  strength  of  air  at  the  sphere-gap 
surface  at  the  instant  of  discharge  check  well  with 
those  derived  by  us  in  1913. 

Dr.  Russell  finds : 

^max.    =  27.4  +   (14.1   Va)  kv.  per  cm. 
^       a-  /'^  ,    ,    14. 1\  , 

■"^  =  ?('-'+ rah'- 

Our  original  formulas  were: 

0..54 


=  27.2  ( 1  -| — ^)  kv.  per  ci 


•Cliubb  and  Fortescue,  "Calibration  of  the  Sphere-Gap  Volt- 
meter," Transactions  A.  I.  E.  E..  February,  1913,  Vol.  32,  page 
739  ;  Peek,  discussions,  T7-aJisactions  A.  I.  E.  E.,  February,  1913. 
page  812;  Peek,  "Sphere  Gap  as  a  Means  of  Measuring  High 
Voltage,"  Traiisactions  A.  I.  E.  E.,  June,  1914.  Vol.  33.  page  923  ; 
Peek,  "Dielectric  Phenomena  in  High-Voltage  Enginoerinjr."  pages 
92  and  93.  McGraw-Hill  Book  Company. 


which  put  in  the  same  form  and  terms  given  by   Dr. 

Russell  become: 

14.7 
Rm»x  =  27.2  H — 7=  kv.  per  cm., 

va 

The  formulas  are  identical  with  the  exception  of  a 
small  difference  in  the  constants.  The  check  is  quite 
remarkable  when  it  is  considered  that  Dr.  Russell  used 
the  data  of  a  number  of  investigators  extending  over  a 
long  period  of  time.  F.  W.  Peek,  Jr., 

General  Electric  Company,  Consulting  Engineer. 

Pittsfield,  Mass. 


Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Fresh- Water  Rheostat  Handles  900  Kw. 
at  4,000  Volts 

A  MEANS  for  loading  a  1,000-kw.,  4,000-volt,  three- 
.  phase,  waterwheel-driven  generator  to  full  capacity 
was  desired  recently  for  a  test  at  the  new  power  plant 
of  the  Lockwood  Manufacturing  Company,  Waterville, 
Me.    The  conditions  of  the  test  were  that  the  load  should 


Ball 
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BALANCED  CURRENTS  OF  128  AMP.  AT  4,000  VOLTS  WERE  TAKEN 
BY  THIS  RHEOSTAT 

be  maintained  with  little  variation  for  long  periods 
and  that  it  should  be  easily  controlled  and  quickly  ad- 
justed to  widely  different  values.  The  fresh-water  rheo- 
stat was  decided  upon  as  best  meeting  these  conditions. 
Attempting  to  determine  the  final  form  of  rheostat 
to  be  used,  the  specific  resistance  of  the  water  not  being 
known,  the  writer  first  constructed  a  rheostat  of  three 
10-ft.  lengths  of  6-in.  iron  pipe  hung  in  a  straight 
line,  each  outer  electrode  being  spaced  15  ft.  from  the 
center  electrode.  With  each  electrode  immersed  8  ft., 
this  rheostat  was  expected  to  carrj'  a  balanced  load  of 
about  1,500  kw.  at  4,000  volts,  but  the  load  actually 
obtained  was  300  kw.,  with  phase  currents  of  50,  25 
and  50  amp.  re.spectively.  A  second  rheostat  was  then 
constructed,  using  the  three  10-ft.  lengths  of  6-in.  pipe 
hung  in  an  equilateral  triangle  with  4-ft.  sides.  The 
load  obtained  with  the  electrodes  immersed  9  ft.  6  in. 
was  392  kw.  with  phase  currents  of  about  57,  53  and  60 
amp.  The  final  rheostat  was  composed  of  the  second 
one  and  another  unit  made  of  three  10-ft.  electrodes 
hung  in  an  equilateral  triangle  with  3-ft.  sides,  the  two 
elements  or  triangles  being  hung  on  15-ft.  centers.  The 
electrodes  of  the  two  units  were  connected  in  parallel, 
but  unsymmetrically.  With  all  electrodes  immersed  9 
ft.  6  in.  the  load  obtained  was  890  kw.  at  4,000  volts, 
with  phase  currents  of  about  128  amp.  balanced  within 


0.1  per  cent.  The  load  for  any  setting  of  the  electrodes 
remained  within  0.2  per  cent  for  hours  at  a  time.  With 
only  a  gentle  flow  of  water  there  was  no  dissipation  of 
heat  perceptible  to  the  eye.  Had  the  electrodes  been 
long  enough  to  immerse  10  ft.  8  in.,  the  load  would 
have  been  about  1,000  kw. 

The  rheostats  were  hung  in  a  forebay  about  18  ft. 
deep  and  several  hundred  feet  wide.  The  water  was 
somewhat  affected  by  industrial  wastes  from  upstream, 
which  caused  the  specific  resistance  of  the  water  to  vary 
from  day  to  day.  The  only  structure  near  the  electrodes 
was  an  iron  intake  grating,  electrically  neutral  and 
about  15  ft.  distant  on  one  side  only. 

It  appears  from  the  results  of  the  tests  that  the  load 
varied  with  the  separation  of  the  electrodes  and  that  a 
symmetrical  arrangement  is  necessary  for  satisfactorily 
balanced  loads.  D.  J.  LoCKE, 

With  Albert  S.  Richey,  Electrical  Engineer. 

Consulting  Engineer, 
Worcester,  Mass. 


Removing  Dust  from  Building  When 
Blowing  Out  Generators 

WHEN  blowing  out  generators  in  a  Canadian  plant 
a  great  deal  of  trouble  was  experienced  some  time 
ago  because  the  dust  from  one  generator  was  blown 
into  the  other  machines  and  was  never  removed  from 
the  building.  To  remedy  this  difficulty  the  writer  de- 
signed a  box  tent  which  was  placed  over  the  machine 
being  worked  on.  When  the  dust  is  blown  from  the 
windings  it  is  drawn  out  of  the  tent  through  a  pipe 
connected  to  a  blower  and  discharged  on  the  outside  of 
the  building.  The  man  inside  wears  a  gas  mask  while 
blowing  the  dust  from  the  windings  with  an  air  hose. 

Iron  pipe  11  in.  in  diameter  is  employed  for  the  frame 
of  the  tent.  This  is  fastened  together  with  pipe  brack- 
ets and  U-bolts.     Cross  pieces  of  ^-in.  pipe  run  across 
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I    Blower  capacity  800  cuft^        dhp.iphase 
%^-     per  minute  induction 

,  motor 


Removable 
pin 


the  frame  near  the  bottom  to  steady  it.  Each  upright 
member  has  a  flat  fitting  at  its  lower  end  to  give  a 
steadier  support.  The  exhaust  pipe  is  made  of  10-in. 
stove  pipe  in  3-ft.  sections.  The  end  entering  the  tent: 
is  fastened  in  a  sheet-iron  plate  which  rests  on  two 
cross-pipes  at  the  top  of  the  frame.  The  exhaust  line 
is  also  of  stovepipe,  which  is  led  through  a  window  to 
the  outside  of  the  plant.    The  blower  and  the  motor  are 
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set  on  two  timbers.  For  convenience  in  handling,  roll- 
ers have  been  fastened  to  the  timbers  on  pivoted  arms 
as  shown. 

When  the  blower  is  to  be  placed  in  operation  the 
rollers  are  let  up  into  the  recesses  cut  in  the  timbers, 
which  then  rest  firmly  on  the  floor.  When  it  is  desired 
to  move  the  outfit  the  rollers  are  let  down  and  the  pins 
are  inserted  in  place.  One  man  can  move  the  unit  with 
very  little  trouble.  R.  H.  N.  Lockyer. 

Bonnington  Falls,  B.  C,  Canada. 


Fused  Horn-Gap  Cut-Out  and 
Disconnecting  Switch 

FREQUENTLY  in  construction  work  an  inexpensive 
primaiy  cut-out  is  needed  that  will  safely  handle  the 
current  it  may  be  called  upon  to  break  and  that  can  be 
quickly  and  cheaply  installed.  In  such  work  there  may 
be  several  transformer  banks  that  are  installed  only  for 
a  short  time,  and  some  device  is  needed  whereby  each 
may  be  cut  off  from  the  others  in  case  of  trouble,  or  to 
permit  repairs  to  connected  apparatus.  High-voltage  oil 
switches  are  desirable,  but  the  expense  of  these  is  pro- 
hibitive. For  several  years  the  San  Joaquin  Light  & 
Power  Corporation  has  used  a  bracket  with  a  fuse  con- 
tained in  a  porcelain  tube  for  such  purposes  where  the 
load  did  not  exceed  10  amp.  This  gave  good  results,  but 
when  heavy  currents  were  broken  in  this  fuse  the  arcs 
were  so  severe  that  the  tube  and  holders  were  sometimes 
destroyed. 

As  an  improvement  on  this  arrangement  the  porcelain 
tube  was  replaced  with  horns  of  copper  rod  and  the 
gap,  equivalent  to  double  the  spark-over  distance  for 
the  voltage  used,  was  closed  with  fuse  wire.  Tests  on 
a  50-kva.,  11,000-volt  transformer  showed  that  the  arc 
was  quickly  extinguished  after  the  fuse  had  blown.  A 
number  of  sets  of  these  horn-gap  cut-outs  were  used  on 
one  of  the  large  construction  projects  completed  during 
the  past  year  and  gave  results  which  have  been  very 
satisfactory. 

The  method  of  installation  is  clearly  showii  by  the 
cut.  The  threaded  stick  in  the  center  is  used  to  place 
or  remove  the  cut-out,  after  which  it  is  unscrewed  from 
the  insulator  in  the  center.  The  cut-out  is  intended 
only  as  a  protective  and  disconnecting  device  and  has 
not  been  used  to  switch  on  or  off  apparatus  carrying 
current.     In  an  emergency  the  current  can  be  quickly 


THIS    INEXPENSIVE    SWITCH    IS   OF   VALUE    ON    CONSTRUCTION 

WORK 

Threaded  stick   is   used  for  handling  gap   which   is   mounted   on 
horizontal  wooden  crosspiece 

broken  by  mechanically  breaking  the  fuse  wire  with 
the  switch  stick,  after  which  the  cut-out  is  removed 
and  re-fused  when  it  is  ready  to  be  placed  again  in 
service.  Harry  L.  Wood. 

San  Joaquin  Light  &  Power  Corporation, 
Fresno,  Cal. 


Records  Show  Life  of  Suspension 
Insulators 

ANALYSES  of  insulator  failures  and  tabulations  to 
.  show  the  life  of  suspension-insulator  units  placed 
in  various  positions  in  the  strings  of  insulators  have 
been  made  available  through  the  use  of  a  complete 
record-keeping  system  devised  by  the  Southern  Cali- 
fornia Edison  Company.  These  records  are  kept  on 
the  insulators  on  the  240-mile,  150,000-volt  Big  Creek 
transmission  line  of  that  company.  The  Big  Creek  line 
consists  of  two  single-circuit  steel-tower  lines  with  the 
conductors  insu'ated  by  nine  suspension  units  in  sus- 
pension and  two  strings  of  eleven  units  each  in  parallel 
on  dead-ends.  All  of  the  units  on  the  line  are  meg- 
gered  at  about  one-year  intervals,  and  the  results  are 
entered  in  surveyor's  field  books  by  the  patrolmen  who 
make  the  test.     In  these  books  are  indicated  the  mile 
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THESE    RECORDS   CONSTITUTE   COMPLETE    HISTORIES    OF 

INSULATOR   UNITS 

Kach  sheet  is  125  i"-  x  2S  in.  and  is  hound  in  a  ledger-type  binder 

and  tower  number,  the  kind  of  construction  (whether 
suspension,  dead-end  or  tie-downs),  the  make  of  the 
insulators,  the  total  number  of  insulators  tested  on  each 
tower,  the  number  of  insulators  found  defective,  the 
position  in  the  particular  strings  of  the  defective  units, 
the  date  when  the  defective  insulators  were  changed, 
the  type  of  insulators  removed  and  the  type  of  insula- 
tors installed  to  take  their  places.  If  there  are  two  or 
more  defective  units  in  one  string  at  the  time  the 
megger  tests  are  made,  these  are  changed  immediately, 
but  if  there  is  only  one  in  a  particular  string  found 
defective,  they  are  not  changed  at  that  time,  but  left 
until  some  future  date  when  all  of  the  defective  units 
in  a  particular  section  are  changed. 

The  field  books  are  turned  in  to  the  office  of  the  chief 
patrolman,  who  enters  the  records  on  a  loose-leaf  form 
sheet  as  shown  in  the  cut.  There  is  suflRcient  space  on 
each  of  these  sheets  to  enter  the  records  of  the  insulator 
tests  on  twenty  towers.  The  sheets  are  made  in  dupli- 
cate, one  set  being  for  the  general  office  and  the  dupli- 
cate set  for  the  use  of  the  chief  patrolman.  On  the 
front  of  these  sheets  are  shown  the  number  of  insulators 
on  each  tower,  the  number  found  defective  on  the  tow- 
ers, the  date  of  the  test  and  the  date  when  the  insu- 
lators  were    changed,   together   with   the   make   of   the 
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insulator.  As  shown  on  the  reverse  side  of  the  sheet, 
to  each  of  the  strings  of  insulators  on  the  several  types 
of  tower  construction  a  letter  is  given  to  designate  it, 
and  the  individual  units  are  numbered,  begining  with 
the  one  nearest  the  attachment  to  the  tower. 

Interesting  data  as  to  the  character  of  the  country 
traversed  by  the  line  is  printed  on  the  back  of  one  of 
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THESE  DIAGRAMS  ARE  USED  IN  KEEPING  RECORDS  OF  INSULATORS 

The  diagrams  are  printed  on  tlie  back  of  tlie  record  sheet  shown 
i)n  the  preceding  page.  Each  string  on  a  tower  is  given  a  desig- 
nating letter  and  each  insulator  in  the  string  has  a  number. 

these  sheets,  which  is  of  use  in  analyzing  the  cause  of 
insulator  failures. 

The  average  life  of  the  suspension  insulator  has  not 
yet  been  determined.  By  the  systematic  use  of  this 
method  of  keeping  the  records  the  average  life  of  the 
different  types  of  insulators  and  of  insulators  in  differ- 
ent localities  and  in  different  string  positions  will  be  ob- 
tained. S.  R.  Van  Drezer, 

Chief  Patrolman  of  Big  Creek  Lines. 
Southern  California  Edison  Company, 

Kern,  Cal. 

Automatic  Operation  of  Substation 
in  Emergency 

THE  effectiveness  of  automatic  substations  for  light 
and  power  service  was  shown  recently  when  trouble 
occurred  on  the  system  of  the  St.  Paul  Gas  Light 
Company.  The  trouble  began  on  one  of  the  trunk  lines 
and  caused  a  momentary  drop  in  voltage.  The  line  was 
not  cleared  immediately,  and  all  of  the  synchronous 
apparatus  at  the  manual  station  was  put  out  of  service. 
The  automatic  substation  cleared  itself  from  the  line 
but    was    restored    automatically   to    service    in    a    few 


seconds.  It  helped  to  take  care  of  the  direct-current 
network,  which  was  immediately  picked  up  automati- 
cally by  a  storage  battery  at  the  manual  station.  The 
voltage  on  the  direct-current  system  dropped  from  240 
to  180.  The  contactors  on  the  line  panel  of  the  auto- 
matic substation  opened,  cutting  in  resistance.  This 
station  continued  giving  service,  however,  through  this 
resistance  until  enough  of  the  manual  station  equipment 
was  brought  back  into  operation  to  restore  service  to 
normal.  The  period  of  trouble  lasted  for  about  five 
minutes. 

The  automatic  substation  installed  on  the  system  of 
the  St.  Paul  Gas  Light  Company  was  the  first  auto- 
matic substation  ever  put  into  use  in  light  and  power 
work,  according  to  the  Westinghouse  Electric  &  Manu- 
facturing Company.  The  substation  was  placed  in  oper- 
ation some  months  ago,  and  the  result  has  been  entirely 
satisfactory. 

Extensions  on  Cross-Arm  Braces  Support 
Ground  Wires 

AN  ARTICLE  under  this  heading  published  in  the 
,  Electrical  World  for  April  .30,  page  995,  through 
mistake  appeared  over  the  name  of  A.  N.  Voss.  As  a 
matter  of  fact  the  article  was  contributed  by  J.  J. 
Luchessa,  chief  electrician  of  the  Miami  Copper  Com- 
pany,  Miami,  Ariz. 


Globeless  Street-Lighting  Unit 

GLOBELESS  standards  for  series  incandescent  street 
lighting  have  been  adopted  by  the  city  of  Roches- 
ter, N.  Y.  About  two  hundred  of  these  units  were 
installed   in   an   endeavor  to   secure   an   attractive   and 

efficient  lighting  system  for 
a  residential  district,  with  a 
minimum  initial  and  upkeep 
expense.  The  globeless  unit 
does  away  with  the  absorp- 
tion of  a  diffusing  globe, 
which,  according  to  the  Gen- 
eral Electric  Company,  may 
be  as  high  as  25  per  cent 
to  40  per  cent. 

By  extending  the  porce- 
lain insulator  of  the  new  unit 
and  flaring  it  at  the  bottom 
it  is  made  to  serve  three 
purposes — those  of  insulator, 
reflector  and  socket  holder. 
The  design  of  the  reflecting 
surface  is  said  to  be  such 
that  all  the  light  from  the 
lamp  is  sent  down.  Glare 
is  eliminated  by  the  use  of 
bowl-frosted  lamps  so  placed 
that  the  light  source  can  be 
seen  only  against  the  white 
background  of  the  porcelain 
reflecting  surface.  The  globe- 
less  unit  eliminates  the  ini- 
tial expense  of  glass  ball 
globes  and  the  breakage  in  handling  and  operating. 
These  factors  and  the  utilization  of  one  porcelain  piece 
for  both  insulator  and  reflector  give  an  added  mechani- 
cal and  dielectric  strength.  Moreover,  the  lamp  support 
has  a  decidedly  decorative  appearance. 


NO   GLOBE    EMPLOYED    WITH 

THIS    LIGHTING    STANDARD 

One  piece  of  poi-c.-l.-iin 
.serves  for  insulator,  !'etUH-tor 
.and  socket  holder.  Lamp  is 
bowl-frosted. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Lathes  Changed  from  Group  Drive  to 
Individual   Motor  Drive 

A  LATHE  originally  designed  for  belt  drive  from 
countershafts  above  has  been  changed  over  to  indi- 
vidual drive  by  a  motor  mounted  on  the  floor  in  the 
factory  of  the  Westinghouse  Electric  &  Manufacturing 


LATHE  FRAME  CUT  AWAY   TO   ALLOW  ROOM    FOR  BELT 

Company  at  East  Springfield,  Mass.  As  seen  in  the 
accompanying  illustration,  this  14-in.  lathe  is  now 
driven  by  a  2-hp.  motor  mounted  on  two  4-in.  I-beams 
bolted  into  the  floor.  To  give  clearance  for  the  belt  a 
portion  of  the  frame  of  the  lathe  was  cut  away. 
Boston,  Mass.         Field  Editor  Electrical  World. 


Spot  Lamp  for  Traveling  Cranes 

ONE  of  the  greatest  handicaps  to  the  safe  and  speedy 
operation  of  a  crane  is  poor  light,  especially  in 
crowded  mills  and  where  the  overhead  clearance  is 
slight.  A  craneman  should  be  able  to  see  his  cables 
at  all  times  in  order  that  even  a  broken  strand  may  be 
noticed  and  give  warning  of  a  weakening  cable.  He 
should  be  able  to  see  the  hook  plainly  and  get  a  clear 
view  of  his  trolley  so  that  he  will  be  able  to  get  square 
over  the  "lift."  It  is  necessary  that  he  see  the  limit 
switch  so  as  to  prevent  closing  it  and  causing  delay. 
A  mill  or  factory  may  have  a  good  overhead  lighting 
system,  but  when  the  crane  is  directly  over  the  load 
the  bridge  will  cast  a  shadow. 

Owing  to  excessive  vibration  causing  breakages  of 
lamps,  there  is  usually  no  attempt  to  place  them 
on  the  crane,  the  logical  place  for  them.  The  accom- 
panying diagram  shows  a  spot  lamp  that  throws  its  rays 
just  where  the  craneman  needs  it  and  furnishes  light 
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for  the  "hookers  up."  It  is  mounted  on  the  cage  on  a 
spring  which  prevents  breakage  from  vibration.  It 
can  be  made  in  a  few  minutes  and  is  inexpensive.  It 
should  be  attached  through  a  switch  and  a  fuse  to  the 
crane  switchboard  and  mounted  on  the  front  corner  of 


zoo  watt  mazda  lamp  for 
horizontal  mounting 


Shade  holder  and 

and  porcelain  receptacle 


Aluminum   shade  8"di 
(Most  be  light  in  weight )-- 


Flat  spring  'Z'/tmde.  About  14  gage. Stiff ness  of 
spring  to  suit  weight  of  lamp  shade  and  holder 


SPRING  PREVENTS  BREAKAGE  OF  THIS  LAMP  MOUNTED  ON  CAGE 
OF  TRAVELING  CRANE 

the  cage  near  the  bridge  girder,  using  one  of  the  bolts 
that  fasten  the  cage  to  the  bridge.  If  desired  a  bar 
of  iron  may  be  used  to  extend  the  lamp  out  between 
the  girders  but  not  far  enough  to  be  struck  b^  the 
cables  or  hook.  R.  S.  Lowry. 

Cambridge,  Ohio. 


Treating  an  Edison  Battery  that  Has 
Decreased  Output 

AN  EDISON  battei-y  should  be  taken  out  of  service 
.  whenever  it  fails  to  give  its  normal  amount  of 
work.  Even  if  it  does  not  fall  off  greatly  in  output, 
it  should  be  treated  every  ten  months.  When  a  battery 
is  removed  from  service,  after  the  cells  are  flushed  or 
watered  it  should  be  given  a  two-hour  chai'ge  so  that 
the  solution  will  be  thoroughly  mixed.  Take  off  of 
charge  and  test  the  gravity  of  the  cells  with  a  hydro- 
meter. 

If  a  reading  below  1.140  is  obtained,  the  solution 
will  have  to  be  renewed.  This  is  done  as  follows: 
Discharge  the  battery  completely  (until  its  voltage  is 
zero)  by  short-circuiting  it.  Do  not  allow  such  a  heavy 
current  to  flow  that  it  will  overheat  the  connectors. 
Then  pour  out  about  half  of  the  solution,  shake  the  rest 
vigorously  and  empty  the  cell;  then  immediately  pour 
in  Edison  standard  renewal  solution.  The  proper  height 
of  the  solution  is  A  in.  above  the  plate  tops. 

When  the  battery  has  been  refilled  connect  up  and 
charge  for  twelve  hours  at  the  normal  rate  of  charge. 
The  next  step  is  to  determine  whether  the  output  of  the 
battery  is  normal.  Connect  it  across  a  suitable  resist- 
ance that  can  be  adjusted  for  the  various  steps  needed 
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and  insert  an  ammeter  in  series  with  it.  Then  close 
the  circuit  and  set  the  rheostat  to  give  the  same  cur- 
rent as  the  normal  charging  one.  Discharge  the  battery 
at  this  rate  for  five  consecutive  hours.  Each  individual 
cell  should  be  tested  with  a  low-reading  voltmeter  at  the 
beginning  of  the  discharge  and  at  the  end  of  each  hour. 
At  the  tifth  hour  each  cell  should  have  a  voltage  of  1, 
though  as  low  as  0.97  volt  is  possible. 

If  there  are  any  reversed  cells,  they  should  be  re- 
moved and  returned  to  the  battery  manufacturer  for 
repairs,  as  such  a  reading  indicates  an  internal  short 
circuit.  Any  cell  which  has  dropped  below  0.97  volt 
but  has  a  positive  voltage  ( not  reversed )  can  in  the 
majority  of  cases  be  brought  up  in  voltage  by  the  fol- 
lowing procedure :  Remove  the  cell  from  the  battery ; 
charge  fifteen  hours  at  normal  rate  and  discharge  at 
normal  rate  to  0.5  volt ;  charge  twelve  hours  at  normal 
rate  and  di.scharge  at  normal  rate  to  1  volt ;  charge 
seven  hours  at  normal  rate  and  discharge  at  normal  rate 
to  0.5  volt;  charge  twelve  hours  at  normal  rate  and  then 
discharge  at  normal  rate  for  five  consecutive  hours  and 
take  the  readings  as  before.  This  should  bring  the  cell 
back  to  its  normal  rated  capacity. 

Fred  A.  Ift:iBERT, 
Foreman  of  Battery-Repair  Department. 
American  Railway  Express  Company, 

New  York,  N.  Y. 


Neat  and  Economical  Large-Conduit 
Terminal  Saves  Space 

FOR  terminating  runs  of  conduit  in  sizes  above  21 
in.  a  construction  which  requires  little  space  and 
economizes  in  material  cost  and  labor  has  been  em- 
ployed by  the  writer.  The  accompanying  drawing 
shows  the  scheme  as  applied  to  ore  bridges  w^here  there 
is  much  vibration.     \Miere  there  is  little  vibration  the 
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SPACE   SAVED   BY    ENDING   CONDUIT   RUN    IN    THIS    MANNER 

compound  and  waste  may  be  omitted.  If  the  compound 
is  used,  some  means  must  be  provided  to  allow  the 
escape  of  the  moisture  of  condensation.  If  the  conduit 
runs  continually  down  grade  and  its  end  may  be  left 
open,  no  special  precaution  is  necessary.  If,  however, 
there  is  a  low  point  from  which  moisture  cannot  run 
out,  a  small  opening  should  be  made  at  this  point. 


This  conduit  terminal  does  not  require  the  room  re- 
quired for  the  ordinary  conduit  fitting  employed  for  this 
purpose.  When  such  a  fitting  is  used,  for  instance,  be- 
hind a  switchboard  where  space  is  limited  the  conduit 
must  often  be  brought  up  to  a  foot  or  more  away 
from  the  panel  to  allow  the  fitting  to  be  turned  on  or 
off  the  conduit.  Furthermore,  the  fittings  take  up  con- 
siderable space  sideways  and  thus  prevent  placing  the 
conduits  close  together.  By  bringing  the  wire  out 
straight  through  a  bushing  and  a  lock-nut  space  and 
labor  are  saved  and  the  resulting  appearance  is  better. 

Chicago,  111.  Thomas  Naf. 


Requirements  of  Insidating  Material 
in  Motor  Service 

THERE  are  certain  fundamental  characteristics  that 
insuhitions  must  have  if  they  are  to  meet  the 
operating  requirements  of  motor  service.  While  tests 
to  determine  these  characteristics  appeal  particularly 
to  motor  designers,  they  should  also  be  of  interest  to 
repairmen  because  they  give  about  the  best  idea  of  what 
duty  insulations  must  withstand  and  thus  enable  better 
selection  and  application. 

The  following  characteristics  are  particularly  impor- 
tant: Dielectric  strength,  mechanical  strength,  flexi- 
bility, susceptibility  to  acid,  oil,  moisture  and  heat; 
ability  to  conduct  and  radiate  heat,  cementing  and  stick- 
ing qualities,  and  finish.  It  is  difficult  to  obtain  any 
one  insulation  which  ranks  high  in  all  these  character- 
istics; hence  a  combination  of  treated  and  composite 
materials  is  usually  required. 

Some  of  the  most  important  tests  which  experience 
has  shown  are  essential  and  required  on  this  variety  of 
insulating  materials  will  be  given  to  show  the  refine- 
ment necessary  in  order  to  produce  a  motor  correctly 
insulated  that  will  finally  pass  the  specified  factory  tests 
and  at  the  same  time  stand  up  under  the  severe  operat- 
ing conditions  to  which  it  is  subjected  in  service.  These 
are  outlined  in  the  tabulation  on  page  143.3. 

To  test  the  mechanical  strength  of  cords,  untreated 
and  treated  tapes  and  cloths  to  insure  the  selection  of 
good  strong  materials  that  will  stand  the  pull  exerted 
by  the  workman,  when  these  materials  are  being 
wrapped   in   place  on   the  armature   or   field  coils,   the 

TEST   made   on   five   SAMPLES   OP   CAMBRIC, 
SHOWING   BREAKING   STRENGTH 


1 
LI). 
\\'arp — 50 
Woof — 22 


2 
Lb. 


3 

Lb. 

4  1 
24 


4 
Lb. 
41 
31 


Lb. 
42 
29 


45  lb.  averase 
2"  lb.  average 


tensile  test  is  used.  The  materials  tested  are  cotton,  tape, 
cotton  sleeving,  surgical  tape,  gray  webbing,  drilling, 
treated  cloth,  friction  tape,  friction  cloth,  treated  duck, 
torpedo  twine,  jute  rope  and  linen  twine.  One  type  of 
apparatus  used  in  making  this  test  is  an  automatic 
power  cloth  tester  having  a  capacity  ranging  from  50  lb. 
to  300  lb.  Specimens  of  cloth  are  cut  1  in.  wide  and 
about  6  in.  long,  while  samples  of  tape  and  cord  are 
cut  6  in.  in  length. 

The  test  strip  of  sample  material  is  clamped  in  the 
jaws  of  the  testing  machine,  which  are  2  in.  apart,  and 
power  is  applied  through  a  motor-driven  worm.  The 
pull  or  breaking  point  in  pounds  is  registered  on  an 
indicating  .scale  attached  to  the  upper  clamping  jaw  of 
the  machine.  Tests  are  made  on  a  number  of  samples 
and  an  average  value  is  taken  as  the  final  result. 
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The  warp  represents  the  thread  running  lengthwise  in 
a  woven  material,  while  the  woof  is  the  name  given  to 
the  threads  carried  by  the  shuttle;  i.e.,  those  running 
crosswise  in  the  fabric. 

To  determine  the  comparative  strength  of  the  various 
papers  used  for  winding  cells,  U-pieces  and  for  founda- 
tions for  built-up  mica  wrappers,  etc.,  a  rupture  test 
is  used.  The  apparatus  used  is  a  Mullen  testing 
machine  having  a  capacity  of  100  lb.  pressure.  The  test 
specimens  are  cut  3  in.  square  from  the  commercial 
rolls  of  paper.  The  test  piece  of  paper  is  clamped  in 
the  machine  over  a  plunger  which  is  forced  up  against 
it  by  means  of  a  hand-operated  pump.  When  the  paper 
is  ruptured  the  gage  pres- 
sure is  read  and  recorded. 
Fish  paper  such  as  is  ordi- 
narily used  in  built-up  mica 
wrappers  shows  a  rupture 
test  of  about  40  lb. 

An  air  porosity  test  is 
made  to  determine  the  de- 
gree of  porosity  of  paper 
used  in  making  micarta  in- 
sulating material.  During 
the  process  of  manufactur- 
ing this  material  it  is  neces- 
sary to  select  a  paper  that 
will  take  up  a  certain  defi- 
nite amount  of  shellac  dur- 
ing the  treatment  process. 

To  test  the  strength   of 


paratus  used  is  a  special  intermittent  compression  test- 
ing machine. 

To  determine  the  softening  at  different  temperatures 
of  insulating  gums  such  as  are  used  in  impregnating 
motor  field  coils,  a  drop-point  test  is  used.  In  connec- 
tion with  this  work  it  is  important  to  use  a  grade  of 
gum  that  will  not  soften  and  run  out  of  the  windings 
under  the  most  severe  operating  conditions  of  the 
motor. 

The  test  cup  for  determining  the  dielectric  strength 
of  varnishes  is  adjusted  by  spacing  the  electrodes  \'n  in. 
apart.  The  cup  after  being  carefully  cleaned,  using 
benzine  or  gasoline,  is  filled  with  the  test  varnish  to 

within  i  in.  of  the  top. 
After  being  filled  it  is  al- 
lowed to  stand  until  all  air 
bubbles  have  disappeared. 
The  terminals  of  the  testing 
circuit  are  connected  to  the 
binding  posts  on  the  test 
cup,  and  the  voltage  is  ap- 
plied first  at  a  low  value 
and  increased  at  the  rate  of 
3,000  volts  per  second  until 
the  oil  in  the  cup  is  punc- 
tured and  a  breakdown  oc- 
curs. During  the  test  the 
temperature  of  the  varnish 
is  kept  at  from  20  deg.  to  25 
deg.  C.  Five  tests  are  made 
on  the  sample  varnish,  and 


INSULATING  TESTS  GIVE  AN  INDICATION  OF   MATERIAL  CHARACTERISTICS 

On  the  left  are  shown  weather-test  rods  wliere  the  action  of  the 
weather  on  paints  and  insulating  varnishes  may  be  noted.  Acid, 
alkali  and  salt-water  tests  are  made  as  shown  in  the  center  view. 


Liquid  insulating  materials  are  tested  in  the  same  way  as  the 
more  familiar  oil-test  method.  The  test  cup  is  adjusted  by  spac- 
ing the  electrodes  iV  in.  apart. 


the  cements  used  in  connection  with  the  construction  of 
a  direct-current  motor  a  pulling  test  has  been  found 
practicable.  These  cements,  which  are  used  primarily 
in  back  of  the  commutator  neck  to  seal  up  the  openings 
around  the  windings,  are  put  in  place  in  a  plastic  condi- 
tion and  allowed  to  harden. 

A  destruction  test  is  made  to  determine  the  durability 
of  the  rubber  bushings  used  to  protect  the  motor-lead 
cables  where  they  come  out  through  the  frame  of  the 
motor.  It  is  important  that  these  bushings  shall  not 
break  down  mechanically  owing  to  the  strains  and  vibra- 
tions to  which  they  are  subjected  in  service.     The  ap- 


the  average  of  these  five  voltage  readings  is  recorded  as 
the  dielectric  strength  of  the  varnish. 

An  aging  test  is  made  to  determine  the  ability  of  a 
varnish  to  retain  its  fie.xibility  under  the  action  of 
continued  heat  such  as  is  found  in  a  motor  in  service. 
It  is  important  that  the  materials  treated  with  a  var- 
nish retain  their  fiexibility  under  these  conditions ; 
otherwise  the  continued  jars  and  vibrations  will  crack 
it  and  destroy  its  insulating  value.  To  make  this  test 
the  only  apparatus  required  is  a  suitable  baking  oven 
fitted  with  a  high-reading  thermometer  or  an  indicating 
or  recording  pyrometer.     The  test  specimens  consist  of 
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strips  of  sample  cloth  cut  6  in.  x  3  in.,  which  are  given 
several  dippings  of  the  varnish  to  be  tested.  A  space 
is  left  untreated  at  the  top  of  the  samples  to  record  the 
test  data. 

Four  samples  are  prepared  as  outlined  above  and 
placed  in  an  oven  which  is  maintained  at  a  temperature 
of  100  deg.  C.  The  samples  are  removed  as  follows : 
One  at  end  of  100  hours,  two  at  end  of  200  hours,  three 
at  end  of  250  hours,  four  at  end  of  300  hours. 

These  samples  are  then  tested  by  folding  or  bending 
over  rods  of  different  diameters  and  noting  the  smallest 
diameter  around  which  they  may  be  formed  without 
cracking.  A  test  specimen,  after  baking  300  hours  at 
100  deg.  C,  which  can  be  taken  at  room  temperature 
and  folded  and  creased  without  showing  any  indications 
of  cracking  is  considered  very  satisfactory. 

In  the  operation  of  motors,  owing  to  carelessness  and 
in  some  cases  to  too  frequent  oiling  of  the  bearings. 


CLASSIFICATION  OF  INSULATING    MATERIALS  AND  TEST  USED 
TO  DETERMINE  PROPER  CHARACTERISTICS 


Insulating  Materials 

Tests 

TJQUIDS: 

ON    UNTREATED  MATERIALS: 

Amber  insulator 

Tensile  test 

Plastic  insulator 

Rupture  test 

Asphaltum  varnish 

Air  porosity  test 

Insulating  varnish 

Pulling  test 

.Shellac 

Destruction  test 

PAPERS: 

Creopage  test 

Tntreated — 
Fish  paper 
Asbestos 

ON  MATERIALS  USED  IN 
TREATING: 

FuUerboard 

Drop-point  test 

Cement  paper 
Treated— 

Micarta 

Viscosity  test 

Dielectric    test — liquid    insulating 
materials 

Japanese  paper  and  mica 

Mica  tape 

Fish  paper  and  mica 

Penetration  test 
Aging  test 

Oil-proof  test 

Acid,  alkali  and  salt-water  test 

CLOTHS: 

Cementing  and  sticking  quail  ies 

Untreated — 

Heat  conduction  and  radiation  tests 

Cotton  tape 

Baking  or  drying  quaUties 

Cotton  sleevinK 

Weather  test 

Surgical  braid 

Gray  webbing 

ON  TREATED  AND  COMPOSITE 

Drilling 

MATERIALS: 

Treated — 

Adhesion  test 

Treated  cloth 

Slip  test 

Friction  tape 

Treating  test  specimens 

Friction  cloth 

Dielectric  test,  sheet-insulating 

Treated  duck 

materials 

CORDS: 

Moisture  absorption  test 

Torpedo  twine 

Gaging  built-up  mica  board 

Jute  rope 

Dielectric  test,  built-up  mica  and 

Linen  twine 

paper 

SOLIDS: 

Experimental  treatmg  tower 

Mica 

Porcelain 

Rubber  bushings 

Impregnating  gum 

Cement 

excess  oil  finds  its  way  inside  the  motor  frames.  It  is 
important  that  the  varnish  used  for  insulating  purposes 
should  not  be  affected  by  this  oil,  and  to  this  end  it  is 
advisable  to  use  an  oil-proof  grade  of  varnish. 

Samp'es  of  cloth  are  prepared  similar  to  those  used 
in  connection  with  the  aging  test,  and  after  being 
thoroughly  baked,  they  are  placed  in  a  mineral  oil 
bath,  which  is  held  at  a  temperature  of  approximately 
60  deg.  C.  for  several  days.  If  the  varnish  on  the 
treated  samples  shows  no  signs  of  .softening  or  becom- 
ing tacky,  this  is  an  indication  that  it  is  proof  against 
the  action  of  the  oil.  A  similar  test  can  be  quickly 
made  on  the  baked  treated  samples  of  cloth  by  rubbing 
them  with  oily  waste.  Under  these  conditions,  if  the 
varnish  is  oil-proof,  it  will  not  soften  and  cannot  be 
ybbed  off  the  surface  of  the  c'oth. 

/A  test  is  made  on  insulating  varnishes  used  in  treat- 
mg coils,  etc.,  to  determine  their  ability  to  withstand 
4he  action  of  acids,  alkali  and  salt  water.  A  large 
rectangular  glass  jar  fitted  with  a  wood  rack,  a  number 


of  metal  test  rods  and  a  testing  circuit  with  a  light  in 
series  is  arranged  as  shown  in  the  illustration.  Test 
specimens  consist  of  2-in.  round  steel  rods  12  in.  long, 
well  rounded  at  the  lower  end,  which  receive  a  uniform 
coating  of  varni.sh  2h  mils  thick  baked  on  the  entire  sur- 
face within  several  inches  of  the  top  of  the  test  rod.  In 
preparing  these  test  specimens  the  bare  rods  are  first 
thoroughly  cleaned  and  dipped  in  the  sample  of  varnish 
and  baked.  This  operation  is  repeated  not  less  than 
three  times,  and  sometimes  more,  depending  upon  the 
fluidity  of  the  varnish,  in  order  to  get  the  desired  2* 
mils  thickness  of  film  which  is  specified  for  this  test. 

The  treated  test  rods  are  placed  in  the  rack,  which 
insulates  individual  rods,  and  are  then  suspended  in 
the  acid,  alkali  or  salt-water  solution  contained  in  the 
glass  jar.  During  the  first  four  hours  of  the  test  an 
alternating  current  from  a  110-volt  circuit  with  a  light 
in  series  is  applied  every  fifteen  minutes  through  the 
terminals,  one  of  which  is  connected  to  the  liquid  solu- 
tion and  the  other  applied  to  the  individual  test  rods  for 
a  short  interval  to  locate  any  breakdowns.  After  this 
set  of  short-time  readings  is  taken,  similar  tests  are 
made  each  morning  and  evening  until  the  insulation 
breaks  down  or  the  test  has  run  its  specified  time  limit. 
In  connection  with  these  tests  either  a  saturated-acid, 
an  alkaline  or  a  salt-water  solution  is  used,  depending 
upon  the  nature  of  the  test.  The  final  results  are  rep- 
resented by  the  average  on  three  test  rods  of  each  grade 
of  varnish.  The  amber  insulator  used  in  connection 
with  the  dipping  and  baking  of  motor  armatures  when 
tested  under  the  above  conditions  shows  an  average  of 
880  hours  in  a  saturated  solution  of  salt  water. 

It  is  necessary  to  know  something  about  the  time 
and  temperature  required  thoroughly  to  dr>'  or  bake  out 
the  insulating  varnish  in  order  to  get  the  best  results 
with  the  least  possible  delay  to  production.  Samples 
of  cloth  or  tin  are  dipped  in  the  air-drying  varnish  and 
hung  up  in  the  open  and  the  time  required  to  dry  is 
noted  and  recorded.  In  testing  the  baking  varnishes 
the  test  samples  after  being  dipped  in  the  varnish  are 
placed  in  the  oven  and  baked  at  a  constant  temperature 
for  a  definite  period  of  time  until  thoroughly  dried. 
The  temperature  is  then  increased  and  the  time  noted. 
In  this  manner  a  number  of  tests  are  made  with  varying 
temperatures  through  a  range  of  from  90  deg.  to  120 
deg.  C,  noting  the  time  required  to  bake  thoroughly. 
The  maximum  temperature  which  will  not  damage  the 
texture  of  paper  or  cloth  to  be  treated  is  taken,  as  this 
increased  temperature  will  expedite  the  production  in 
the  factory. 

It  is  very  important  to  know  just  how  certain  paints 
and  varnishes  resist  the  action  of  weather  under  vary- 
ing conditions,  and  to  determine  this  a  weather  rack, 
such  as  shown,  has  been  constructed  and  placed  on  the 
roof  of  one  of  the  shop  buildings.  On  this  rack  the 
various  treated  samples  are  securely  suspended  and 
exposed  to  all  weather  conditions  over  a  long  period  of 
time,  and  they  are  carefully  inspected  at  stated  inter- 
vals of  time  to  determine  their  deterioration.  These 
observations  are  recorded  and  comparisons  made  of 
the  condition  of  the  various  samples  of  paints  and 
varnishes  under  test. 

The  entire  list  of  tests  given  in  the  tabulation  may 
thus  be  carried  out,  but  the  few  given  are  indicative 
of  the  methods  used.  John  S.  Dean. 

Railway  Motor  Engineering  Department. 
Westinghouse  Electric  &  Manufacturing  Company, 
East  Pitt.sburgh,  Pa. 
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Method  of  Supporting  Vertical  Run  of 
Very  Heav)'  Bus 

SUPPORTING  a  70-ft.  vertical  run  of  three  copper 
busbars,  each  made  of  three  i-in.  x  4-in.  strips,  was 
one  of  the  problems  met  in  designing  the  electrical 
system  for  the  Famous  Players-Lasky  motion-picture 
studio  in  Long  Island  City,  N.  Y.  The  great  weight  of 
these  buses  is  carried  by  special  wrought-iron  sup- 
ports attached  to  the  wall  at  6-ft.  intervals.  Heavy 
insulators  at  the  base  also  assist  in  absorbing  the  verti- 
cal thrust.  As  may  be  seen  from  the  illustration,  each 
support  is  made  of  10-in.  x  J-in.  wrought  iron  bent  in 
the  form  of  a  U  20  in.  wide  and  extending  out  from 
the  wall  14  in.  To  this  are  fastened  three  Engineering 
Equipment  Company  common  busbar-type  insulators 
spaced  6  in.  on  centers.  The  U-shaped  supports  are 
attached  to  the  wall  by  a  number  of  anchor  bolts  on 
each  side.  At  the  bottom  end  of  the  buses  are  porce- 
lain heel  plates  3  in.  wide,  2  in.  thick  and  8  in.  long. 


VERTICAL  BUS  RUN  BRACED  AT  INTERMEDIATE  POINTS  AS  SHOWN 
ON   LEFT  AND   SUPPORTED   AT  BOTTOM    BY  PORCE- 
LAIN  HEEL  PLATES 

These  heel  plates  are  supported  by  3-in.  channel  irons 
embedded  deeply  into  the  wall. 

Usually  in  the  case  of  long  runs  of  busbars  provision 
is  made  for  e.xpansion  bends  to  take  up  the  longitudinal 
movement  of  the  bars,  but  this  was  not  done  at  the 
Famous  Players  studio.  Instead,  the  bars  are  held  in 
the  insulators  in  such  a  manner  that  they  are  free  to 
slide  back  and  forth.  In  addition  to  this  the  insulators 
themselves  are  slotted  where  they  are  fastened  to  the 
hangers,  thus  allowing  the  insulators  a  certain  amount 
of  trave'.  It  was  thought  that  by  providing  these  two 
opportunities  for  the  bars  and  their  insulators  to  slide 
in  the  direction  of  the  run  there  would  be  no  need  of 
expansion  bends  or  similar  provisions.  Although  the 
studio  had  been  unheated  during  much  of  the  winter, 
there  was  no  evidence  that  the  unusual  amount  of  con- 
traction was  not  adequately  cared  for  by  this  system  of 
support. 

It  had  been  calculated  that  the  horizontal  thrust 
strain  on  short  circuit  for  this  feeder  system  would 
be  409  lb.  per  foot  with  8-in.  centers  between  opposite 
polarities.  The  insulators  within  the  wrought-iron 
braces  must  stand  a  short-circuit  stress  of  2,454  lb. 
each.  For  this  reason  they  were  tested  at  4,100  lb. 
cantilever  stress  before  installation. 

At  the  top  of  the  studio  another  set  of  open  busbars 
runs  across  the  building,  and  these  are  supported  at 
6-ft.  intervals  on  heavy  high-tension  insulators.  After 
completion,  the  entire  busbar  system  was  inclosed  in  a 
stout  metal  grid  of  fine  mesh  so  that  the  feeders  could 
not  be  short-circuited  by  tools  or  other  objects  falling 
across  them. 


In  addition  to  the  fact  that  this  system  requires  no 
conduit,  it  also  permits  of  heavier  loading  because  of 
the  greater  radiation  obtained  by  the  laminated  con- 
struction and  at  the  same  time  permits  easier  and  more 
frequent  inspection  throughout  its  entire  length. 
Famous  Players-Lasky  Studio,  E.  L.  Bragdon. 

Long  Lsland  City,  N.  Y. 


Eliminating  Brush  Trouble  on  a 
500- Volt  Motor 

A  MOTOR  of  5  hp.,  500  volts,  had  been  blowing  fuses 
quite  frequently  when  the  writer  was  called  upon  to 
remedy  the  trouble.  The  brushes  were  found  to  be  tight 
in  the  holders,  preventing  them  from  making  good  con- 
tact, thereby  causing  sparking,  which  in  turn  caused 
frequent  flashovers.  Accordingly  the  commutator  was 
turned  and  a  new  set  of  graphite  brushes  with  shunts 
were  installed  of  the  same  kind  as  those  which  had  been 
used  before. 

However,  these  brushes  sparked  badly  and  sparks 
traveled  around  the  commutator.  Wiping  the  commu- 
tator would  temporarily  relieve  this  condition,  but  at 
every  application  of  the  load  the  brushes  would  spark, 
and  also  when  the  main  line  switch  was  opened  the  field 
discharge  would  cause  a  bad  spark  of  short  duration. 
Thinking  that  this  trouble  was  due  to  the  brushes  being 
too  soft  and  having  the  wrong  contact  resistance,  a 
harder  brush  was  tried.  As  a  result  sparking  disap- 
peared. A.   Hervey. 

New  York  City. 


Self-Starting  Synchronous  Motor 

ASYNCHRONOUS  motor  which  will  start  and  come 
up  to  speed  under  load  was  developed  recently.  It 
makes  use  of  a  new  principle  of  design  in  a  squirrel-cage 
starting  winding.  For  this  winding  copper  or  brass 
tubing  is  used,  instead  of  solid  bars.  Obviously  the 
outer  diameter  may  remain  the  same  for  a'l  standard 
designs,  this  feature  in  connection  with  standard  manu- 
facture eliminating  the  necessity  of  using  various  index 
dies  for  the  pole  punchings.  The  resistance,  however, 
of  the  tubular  conductor  may  be  varied  over  a  wide 
range  by  changing  the  wall  thickness  of  the  tubing. 
Inside  of  this  tubing  are  embedded  conductors  of  mag- 
netic material,  such  as  iron  or  steel.  The  bars  are 
fastened  to  end-ring  segments,  which  also  serve  as 
upper  coil  supports  for  the  field  coils.  These  end-ring 
segments,  forming  a  continuous  ring,  are  connected 
together  between  poles  by  the  use  of  a  split  sleeve  which 
fits  into  holes  drilled  on  the  job  when  the  poles  are 
assembled.  A  taper  pin  is  driven  in  to  insure  contact 
and  mechanical  stability. 

At  starting  the  frequency  in  the  squirrel-cage  wind- 
ing is  the  same  as  in  the  line,  but  as  the  rotor  comes 
up  to  speed  the  frequency  will  fall  off"  to  zero.  Owing 
to  the  skin  eff'ect  the  inner  bars  of  magnetic  material 
will  not  be  effective  at  starting,  but  a  high  starting 
torque  is  established  if  the  copper  or  brass  tubing  has 
the  proper  resistance.  As  the  rotor,  however,  is  acceler- 
ating, the  inner  conductors  will  become  effective  and  in 
the  neighborhood  of  synchronous  speed  will  furnish 
a  high  pull-in  torque  in  addition  to  the  rather  small 
torque  furnished  by  the  tubing  at  that  speed.  It  is 
possible  by  changing  the  squirrel-cage  winding  to  make 
the  torque  characteristics  adapt  themselves  to  various 
applications  of  synchronous  motors. 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
«f  Electric  Light,  Power  and  Heat 


House-Wiring  Growth  F<>aliir<vl 
at  Boston  Show 

A  FULL-FLEDGED  company  office,  where  applica- 
tions for  lighting  service  were  received,  was  a 
feature  of  the  exhibit  of  the  Edison  Electric  Illuminat- 
ing Company  of  Boston  at  the  Boston  "Home  Beautiful" 
Show,  open  from  April  16  to  30  inclusive,  in  the 
Mechanics'  Building.  Leading  distributers  of  domestic 
lighting,  heating  and  power  equipment  co-operated  to 


OFFICE  OF  BOSTON  EDISON  COMPANY  AT 
"HOME  BEAUTIFUL"  SHOW 

mass  the  more  prominent  electric  exhibits  in  the  central 
portion  of  the  hall. 

An  interesting  feature  of  the  Boston  Edison  exhibit 
was  two  charts  showing  the  growth  of  house  wiring  in 
the  company's  territory  since  1912.  In  that  year  only 
15,000  houses  were  wired  out  of  128,000,  whereas  in 
1920  60,000  out  of  165,000  had  been  wired.  The  other 
chart  showed  that  from  an' extended  analysis  of  Boston 
Edison  customers'  bills  $2.33  per  month  is  the  average 
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COMPARISON  OF  INCREASE  IN  COST  OF  ELECTRIC  SERVICE 
AND  INCREASED  LIVING  COST 

cost  of  electric  service  in  the  average  apartment  and 
that  $4  per  month  is  the  average  cost  of  all  dwelling- 
house  use.  These  figures  were  based  on  a  study  of 
more  than  73,000  houses  and  apartments,  housing  400,- 
000  people.  The  diagram  shows  that  electric  service 
now  costs  only  about  18  per  cent  above  the  pre-war 
rates  against  a  75  per  cent  increase  in  the  cost  of  living, 
and  that  electric  rates  increased  only  20  per  cent 
maximum  against  a  108  per  cent  cost  of  living  increase 
in  the  summer  of  1920. 


Promoting  a  Good  Understanding  Between 
Utilities  and  People 

IN  THE  forceful  address  delivered  at  the  N.  E.  L.  A. 
convention  in  Chicago  by  E.  I.  Lewis,  formerly  chair- 
man of  the  Indiana  Public  Service  Commission  and  now 
a  member  of  the  Interstate  Commerce  Commission,  on 
the  mutual  obligations  of  the  utilities  and  the  public, 
he  counseled  the  utilities  to  educate  public  opinion  to 
the  true  conditions  of  the  utilities,  to  discontinue  all 
practices  which  are  subject  to  legitimate  criticism  and 
to  stop  dodging  responsibility. 

Reviewing  the  many  obstinate  problems  which  con- 
front the  industry,  he  pointed  out  that  utility  rates  as 
a  whole  have  not  advanced  comparably  with  other  com- 
modity prices  and  that  therefore  a  reduction  to  pre-war 
levels  cou'd  not  be  expected.    Continuing,  he  said: 

"Another  reason  for  failure  of  public  utility  rates  to 
drop  is  that  the  utilities  were  called  on  to  keep  up  with 
the  abnormal  war  growth  and  expansion  of  cities  and 
industry  and  with  the  extravagances  of  the  individual 
citizens.  The  plants  are  there  with  their  financial  obli- 
gations incurred  at  a  time  when  the  cost  of  such  incur- 
rence was  at  its  height.  They  are  ready  to  serve  the 
1917-1920  volume  of  business.  But  the  business  and 
convenience  whose  demand  was  so  insistent  are  tem- 
porarily gone  or  less  active.  There  is  a  shrinkage  in 
revenues,  but  no  corresponding  shrinkage  in  fixed  obli- 
gations, overhead  or  even  in  operating  expenses. 

"Then  the  drop  in  operating  costs,  so  far  as  public 
utilities  are  concerned,  has  been  more  apparent   than 
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real.  Then,  too,  there  are  taxes.  Though  public  utili- 
ties constitute  the  only  business  of  which  I  know  whose 
operating  sheets  do  not  record  payment  of  excess  profit 
taxes  during  the  war,  they  are  bowed  under  the  steadily 
accumulating  burden  of  local  taxation. 

"Now,  when  utility  rates  were  weakly  trailing  far 
behind  ascending  commodity  prices,  the  public  could 
easily  understand  the  relation  between  cause  and  result. 
It  must  be  admitted  that  formerly  the  public  did  not 
show  very  vital  concei-n  in  such  small  items  as  utility 
rates.  But  it  is  different  now.  Business  served  by 
public  utilities  has  been  hit;  there  is  some  unem- 
ployment; wages  are  beginning  to  descend;  some  com- 
modities have  hit  pre-war  levels.  People  are  beginning 
to  scrutinize  and  to  count  cost.  They  do  not  understand 
these  more  or  less  intricate  conditions  which  result  in 
utilitv  rates  failing  to  respond  to  the  downward  re- 
adjustment. Too,  the  public  attitude  is  less  broad. 
There  is  a  disposition  to  criticise,  and  to  raise  false 
issues." 

Utility  Situation  Changed 

Mr.  Lewis  then  spoka  of  the  change  in  the  whole 
utilitv  situation  brought  about  by  the  war  and  of  the 
new  and  difficult  position  in  which  regulatory  commis- 
sions have  been  placed  by  the  need  to  increase  rather 
than  to  reduce  rates.  Regulation,  he  said,  faces  a  most 
critical  period.     He  went  on: 

"There  is  now  a  most  compelling  necessity  that  public 
utilities  relieve  regulatory  bodies  of  some  of  the  tre- 
mendous pressure  falling  upon  them  by  reason  of  this 
new  state  of  affairs.    This  the  utilities  can  do  in  three 

ways: 

"1.  By  educating  public  opinion  to  the  true  condition 
of  the  utilities  and  by  taking  that  public  into  their  con- 
fidence by  placing  all  of  their  cards  face  up  on  the  table. 

"2.  By  removing  all  features  of  their  business  which 
are  subject  to  legitimate  criticism  by  the  public  and 
by  going  more  than  half  way  to  conciliate  public  opinion. 

"3.  By  stopping  some  utilities'  practice  of  dodging 
responsibilitv  and  of  'passing  the  buck'  to  the  commis- 
sions in  matters  in  which  the  responsibility  lies  entirely 
in  the  utility." 

He  contrasted  purely  municipal  enterprises  such  as 
fire  protection,  police  protection,  schools,  roads  and  so 
forth  with  utility  service  and  showed  how  much  more 
important  the  latter  is  than  the  former. 

"When  we  gain  a  clear  understanding  of  what  public 
utilities  are,"  he  said,  "we  must  then  get  as  clear  an 
understanding  that  if  these  great  services  of  modern 
city  life  are  starved,  they  cannot  perform  reliable  serv- 
ice, and  also  an  understanding  of  the  incomparably 
greater  costs  of  cheap,  poor  service  than  of  properly 
sustained  good  service.  Taen  let  the  city  get  a  clear 
understanding  of  the  unescapable  fact  that  cities  can 
grow  and  expand  only  as  these,  their  great  servants,  are 
able  to  command  the  credit  necessary  to  enable  them  to 
contract  for  capital  to  meet  that  growth  and  expansion. 

"Let  the  city  also  face  these  conditions:  That  there 
has  grown  up  a  sentimental  prejudice — on  a  consider- 
able foundation  of  objections  to  the  attitude  of  commu- 
nities toward  public  utilities— against  investment  m 
public  utilities,  and  that  the  difficulties  and  costs  of 
contracting  for  this  needed  capital  are  now  increased 
by  all  nations  anf  governments,  even  down  to  the  local 
townships,  and  cifies  owning  their  own  utilities,  franti- 
cally bidding  unheard-of  prices  for  money  and  offering 
tax-exemption  bonuses. 


"Let  us  all  get  a  clear  understanding  that  there  has 
to  be  a  broadening  of  view  and  policies  to  such  an 
extent  that  regulation  will  provide  utilities  with  liberal 
margins  of  cash  working  capital  that  will  permit  ade- 
quate storage  of  coal,  and  also  with  cash  surplus,  fat, 
well  invested  and  quickly  convertible,  that  can  be  drawn 
on  to  bridge  temporary  sags  in  revenue  or  to  meet 
calamities,  without  that  recourse  to  rate  adjustments 
which  is  the  necessity  of  utilities  that  are  held  to  the 
bare  existence  which  inspires  fear  of  any  prospective 
change. 

Nothing  So  Expensive  as  Cheap,  Poor  Service 
"There  must  be  an  understanding  on  the  part  of 
industry,  now  so  generally  served  by  the  public  utilities, 
that  it  must  pay  a  rate  for  power  that  will  approximate 
the  value  of  the  service,  that  the  old  days  of  bleeding 
central-station  companies  white  and  leaving  losses  to 
be  carried  by  higher  rates  paid  by  smaller  consumers 
are  certainly  well  at  an  end.  Particularly,  let  these 
industrial  patrons  understand  that  nothing  is  so  expen- 
sive as  poor  and  unreliable  service  and  nothing  so 
short-sighted  on  their  part  as  a  policy  of  utility  starva- 
tion which  will  certainly  kill  an  industrial  community 
and  individual  industries. 

"Let  the  utilities  thoroughly  understand  that  they 
are  public  servants;  that  good  will,  good  public  rela- 
tions, are  to  be  acquired  not  alone  by  good  service  but 
by  frankness  and  an  every-day  policy  of  treating  even 
the  smallest  of  their  patrons  with  that  consideration 
which  is  practiced  by  successful  business  in  non-regu- 
lated fields. 

"The  public  must  acquire  an  inkling  of  understanding 
that  public  utilities,  whether  they  be  privately  or 
municipally  owned,  are  not  philanthropies;  that  they 
operate  with  costly  materials  and  have  heavy  wage 
rolls  and  heavy  investment  obligations;  that  nothing 
short  of  real  money,  and  a  certainty  of  it,  will  satisfy 
the  tax  collector,  those  who  furnish  coal  and  supplies, 
the  laborer  and  the  much-courted  investor. 

Rates  Based  on  Fair  Valuation 
"Let  there  be  a  clear  understanding  on  the  part  of 
all  that  the  day  has  passed,  under  public  utility  regula- 
tion, when  the  amount  of  stocks,  bonds  and  other  evi- 
dences of  indebtedness  outstanding  are  determinative  of 
the  rates  to  be  charged ;  that  the  rate  is  built  on^  an 
ascertained  fair  valuation  irrespective  of  securities; 
that  the  public,  having  rightfully  demanded  such  a 
basis,  has  on  it  a  moral  obligation  of  adequate  main- 
tenance, replacement  and  return  on  that  property  dedi- 
cated to  the  public  use;  that  repudiation  of  that  obli- 
gation brings  disaster  not  alone  to  the  utility  but  to  the 
community. 

"Let  there  be  a  full  and  frank  understanding  that  on 
such  basic  conditions  as  have  been  enumerated  is  built 
the  policy— the  very  best  system  known  up  to  the  pres- 
ent—of public  utility  regulation,  which  is  primarily 
designed  not  for  the  i  "'ities  or  those  served,  but  for 
promoting  and  extending  public  welfare. 

"Finally,  let  there  be  a  clear  understanding  that  the 
disturbance  of  a  good  code  of  relations  between  those 
served  and  the  servants— and  this  code  is  undergoing 
unusually  severe  strains— would,  in  the  absence  of  sub- 
stitution of  another  adequate  system,  throw  th£  utility 
situation  into  chaos  and  create  a  condition  that  would 
be  highly  detrimental  to  local  welfare  and  demoralizing 
nationally  to  an  extent  little  comprehended." 
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Southern  Ciilifoniia  Edison  Distributes 
$6,634,800  Stock  in  Four  Months 

IMMEDIATELY  following  authorization  of  the  Cal- 
ifornia Railroad  Commission  for  the  sale  of  an 
additional  $10,000,000  par  value  of  its  common  capital 
stock,  the  Southern  California  Edison  Company,  on 
Jan.  24  of  this  year,  resumed  its  campaign  to  distribute 
its  stock  among  the  people  in  the  territory  served.  In  a 
period  of  exactly  four  months,  down  to  May  24,  the 
total  sales  reached  the  high  figure  of  !J6,634,800  par 
value  to  8,823  subscribers,  which  is  an  average  of  seven 
and  one-half  shares,  or  $750  par  value,  purchased  by 
each  subscriber.  The  campaign  is  actively  continuing 
and  being  handled  entirely  through  the  company's 
organization  with  its  5,200  employees.  To  each  geo- 
graphic district  and  each  department  quotas  have  been 
allotted,  with  the  result  that  keen  friendly  competition 
prevails  and  all  employees  are  stock  salesmen.  Inci- 
dentally, several  prizes  for  best  results  have  been  offered 
and  a  small  commission  is  allowed  employees  for  sales, 
but,  according  to  A.  N.  Kemp,  vice-president  in  charge 
of  finance,  these  considerations  are  minor  as  compared 
with  the  spirit  of  constructive  service  which  is  behind 
the  movement. 

The  company  officials  have  been  attending  three  or 
four  evening  meetings  each  week  all  through  the  terri- 
torj-  where  the  company  operates,  encouraging  the 
employees  in  their  work  and  giving  new  thought  and 
inspiration  to  the  program. 

"Realizing  that  the  widest  distribution  of  our  stock 
can  best  be  obtained  by  having  a  large  number  of  our 
employees  understandingly  and  enthusiastically  working 
on  stock  sales,"  said  Mr.  Kemp,  "we  have  been  careful 
to  explain  thoroughly  the  need  for  power  development 
and  the  benefits  of  customer-ownership.  We  all  recog- 
nize that  the  proceeds  from  the  sales  of  our  stock  go 
into  new  water-power  development,  increasing  produc- 
tion, conserving  the  natural  resources  and  encouraging 
thrift,  and  this  has  aroused  a  spirit  of  national  patriot- 
ism among  our  forces.  We  know  that  the  future  growth 
and  prosperity  of  our  state  depend  upon  rapid  develop- 
ment of  water  power  and  that  our  community  growth  in 
Southern  California  and  the  San  Joaquin  Valley  is  being 
enhanced  by  the  rapid  increase  along  the  lines  of  indus- 
trial and  agricultural  development,  both  absolutely 
dependent  upon  an  adequate  supply  of  water  power. 
We  all  appreciate  the  added  strength  of  the  company's 
position  in  the  territory  it  occupies  which  results  from 
the  wide  distribution  of  its  stock  among  the  people  at 
large  throughout  this  territory.  This  stimulates  a  keen 
personal  interest  in  the  building  up  of  our  company's 
business,  particularly  among  employee  stockholders,  who 
number  more  than  80  per  cent  of  our  employees. 

"The  result  of  the  large  sales  in  the  past  four  months 
has  been  to  increase  the  number  of  the  company's  stock- 
holders to  13,255,  of  whom  more  than  11,000  are  in  the 
territory  served.  This  affords  an  interesting  contrast 
to  the  number  of  stockholders  in  1917  when  we  first 
undertook  the  distribution  of  our  stock  at  home.  At 
that  time  we  had  1,864  stockholders,  of  whom  only  600 
were  residents  of  Southern  California.  Among  our 
present  stockholders  the  company  numbers  2,694 
employees  who  are  purchasing  on  an  installment  plan 
$4,927,700  par  value  of  stock. 

"Heretofore  the  primary  aim  of  utilities  desirous  of 
placing  their  securities  with  the  people  in  the  territory 
served  has  been  to  sell  stock,  and  the  wide  distribution 


of  the  stock  has  been  of  secondary  importance.  The 
Southern  California  Edison  Company  was  probably  the 
first  in  the  country  definitely  to  reverse  this  program 
and  base  its  campaign  on  obtaining  stockholders  and 
more  stockholders,  with  the  result  that  the  amount  of 
stock  sold  took  care  of  itself.  Many  of  our  railroads  and 
industrial  corporations  number  their  shareholders  by 
tens  of  thousands,  and  it  is  our  ambition  to  put  the 
Southern  California  Edison  Company  among  the 
leaders  in  the  number  of  stockholder  partners." 


How  the  Detroit  Edison's  Revenue 
Was  Spent 

TO  SHOW  how  its  1920  gross  revenue  was  spent  the 
Detroit  Edison  Company  recently  issued  the  accom- 
panying chart  with  the  following  interesting  analysis 
of  the  expenditures : 

The  revenue  received  by  the  company  in  1920  amounted  to 
§21,990,351.64 — quite  a  sizable  sum — but,  after  all,  to  most 
mortals  not  much  more  than  a  row  of  figures.  The  brain 
does  not  readily  wrap  itself  around  a  million  and  absorb  its 
meaning.  For  the  purpose  of  this  little  story,  therefore, 
let  us  make  believe,  as  the  children  say,  that  the  entire 
revenue  of  last  year  was  shrunk  to  the  dimensions  and 
value   of   one   of   those   big,   opulent   looking   silver   dollars 

that  used  to  weight 
our  pockets — and  see 
how  it  was  split  up. 

Taking  the  items  of 
expenditure  in  the  or- 
der of  their  magni- 
tude, it  will  be  seen 
that  coal,  in  spite  of 
its  poor  quality  and 
bad  behavior  last  year, 
demanded  the  largest 
share,  grabbing  off 
37J  cents  ($8,218,162) 
as  against  $4,642,789 
in  1919,  or  an  increase 
of  77  per  cent. 

The     next     largest 

item    is    labor,    which 

received   261   cents  of 

the  fast-diminishino-  dollar  ($5,821,550)   as  against  $3,894,- 

175  in  1919,  or  an  increase  of  49  per  cent. 

Our  dollar  has  now  been  whittled  down  to  36  cents,  and 
there  are  still  a  lot  of  things  to  come  out  of  it.  Interest  on 
the  company's  borrowings  (funded  and  unfunded  debt) 
must  be  paid,  or  the  wheels  will  no  longer  go  round.  This 
obligation  took  11  cents  more;  and  taxes,  that  twin  brother 
of  d.eath,  neither  of  them  to  be  dodged,  would  not  be  satisfied 
with  less  than  5  cents. 

All  that  is  now  left  of  our  once  impressive  looking  dollar 
is  20  cents — and  still  they  come,  these  hungry  items.  "Mis- 
cellaneous," for  example,  a  blanket  term  covering  a  large 
family  of  expenses — rentals,  adjustments,  discounts  on  bond 
sales,  compensation  for  injuries,  lamps  and  other  things 
far  too  numerous  for  recital  here.  These  took  91  cents, 
leaving  a  I'emainder  of  but  IQh  cents  with  which  to  make 
the  necessary  provision  against  depreciation  of  plant  and 
for  the  payment  of  dividends  to  owners  of  the  company's 
stock.  As  a  matter  of  fact,  this  remainder  was  not  suffi- 
cient to  provide  adequately  for  depreciation  and  for  stock- 
holders' dividends,  and  the  slender  surplus  set  aside  in  hap- 
pier years  for  emergencies  was  diawn  upon  to  make  up 
the  deficiency  of  1920. 

It  is  interesting  as  well  as  painful  to  observe  the  steady 
ascent  of  operating  expenses  in  the  past  few  years — from 
the  year  we  entered  the  war.  In  1916  these  expenses  took 
54.5  cents  of  every  dollar  received;  in  1917,  63.8  cents;  in 
1918,'67.2  cents;  in  1919,  68.9  cents,  and  in  1920,  77.6  cents. 
One  may  hope  the  peak  is  reached  and  that  so-called  "nor- 
malcy" will  be  gradually  restored,  but  who  can  tell? 
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Motors,  Generators  and  Transformers 

Circle  Diagram  of  the  Repulsion  Motor — E.  SlEGEL. — 
The  characteristics  Of  a  repulsion  motor  may  be  plainly 
shown  graphically  on  a  specially  developed  circle  dia- 
gram giving  stator  current,  phase  angle,  torque,  output. 
speed  and  rotor  current.  To  each  possible  brush  angle 
a  certain  diagram  circle  corresponds.  The  character- 
istic points  of  the  repulsion  motor  (short-circuit  point, 
synchronism  point  and  no-load  point)  describe  circles  at 
the  varying  brush  angles,  the  positions  of  which  are 
given  definitely  by  the  amount  and  phase  of  the  current 
flowing  into  the  stator  at  the  no-load  position  of  the 
brushes  (p  =  90  deg.)  and  the  short-circuit  position  of 
the  brushes  (^  =  0  deg.).  These  two  currents  being 
known,  it  is  easily  possible  to  draw  the  complete  dia- 
gram, giving  all  the  above-mentioned  characteristics. — 
Elektrotechnik  und  Maschinenbau,  April  24  and  May  1, 
1921. 

Generation,  Transmission  and  DiBtribution 

Generating  System  of  the  West  Penn  Power  Com- 
pany.— G.  G.  Bell. — A  discussion  of  engineering  fea- 
tures and  economies  in  power-plant  design  and  op>eration 
as  worked  out  for  the  system  of  the  West  Penn  Power 
Company. — Electric  Journal,  May,  1921. 

Calculation  of  Pins  for  Pin-Type  Insulators. — M. 
DONATH. — The  author  has  developed  a  very  exact 
method  of  calculating  the  most  favorable  shape  and 
cross-section  of  shanks  for  the  support  of  pin-type 
insulators,  and  the  results  have  been  incorporated  in  the 
standardization  rules  for  overhead  line  construction. 
Full  mathematical  derivations  are  given  with  practical 
examples.  —  Elektrotechnische  Zeitschrift,  April  28, 
1921. 

Keeping  Steam-Turbine  Lubricating  Oil  in  Good  Con- 
dition.— Charles  H.  Bromley. — The  author  reviews  the 
severe  conditions  that  have  to  be  contended  with  in 
steam-turbine  bearings.  No  satisfactory  lubricant  has 
been  found  which  will  not  deteriorate  with  continuous 
use  without  purification,  he  says.  The  various  proc- 
esses employed  for  removal  of  sediment  and  moisture 
are  described  and  a  list  of  the  requirements  of  an  effi- 
cient oil  filtration  system  is  given. — General  Electric 
Review,  May,  1921. 

Hydro-Electric  Plant  on  the  Arly  at  Ugine. — F.  Babey 
and  F.  GuiN. — This  hydro-electric  station  in  the  Savoy, 
France,  supplies  the  Paul  Girod  iron  and  steel  works, 
employing  about  2,500  men.  The  main  energy  consum- 
ers are  six  furnaces  of  20  tons  to  25  tons,  one  6-ton  and 
four  2i-ton  Girod  furnaces.  A  head  of  19  m.  is  utilized 
in  nine  units  of  600  hp.  each,  seven  units  of  300  hp. 
each  and  one  unit  of  2,000  hp.  A  second  plant,  further 
down  the  river,  also  uses  a  head  of  19  m.  and  generates 
1,200  hp.  in  two  units  of  600  hp.  each.  All  turbines  are 
of  the  horizontal-shaft  type.  The  sections  of  one  of  the 
600-hp.  turbines  and  one  generator  are  given.  Very 
few  electrical  data  are  contained  in  the  article — L'Elec- 
tricien,  April  15,  1921. 


Development  and  Speed  Regulation  of  Hydraulic  Tur- 
bines.— M.  Eydoux. — An  interesting  article  describing 
and  criticising  a  number  of  existing  hydraulic  turbines 
of  the  Pelton  and  Francis  types.  It  contains  very  use- 
ful assembly  drawings  of  a  16,000-hp.  double-nozzle 
Pelton  wheel,  a  3,000-hp.  quadruple-runner  Francis  tur- 
bine with  horizontal  shaft,  a  12,000-hp.  slow-speed  ver- 
tical-shaft American  turbine  and  a  3,800-hp.  high-speed 
vertical-shaft  turbine. — Revue  Generale  de  I'Electricite, 
April  30,  1921. 

Traction 

Diagram  of  Vib7-ation  Phenomena  of  Electric  Loco- 
motives with  Rod  Drive. — A.  Wichert. — A  special  reg- 
istering apparatus  was  built  to  plot  simultaneously  the 
revolutions  of  the  wheel  per  minute,  the  time  and  the 
torsion  vibrations  of  the  armature  of  a  locomotive.  This 
instrument  was  properly  installed  upon  a  1-C-l  passen- 
ger-type locomotive  driven  by  one  163-cycle  alternating- 
current  motor.  The  author  reproduces  the  complete 
diagram  and  explains  it  step  by  step,  showing  how  per- 
fectly this  actual  test  proves  his  theories  on  vibrations 
laid  down  six  years  ago.  As  vibration  must  be  expected 
on  all  locomotives  with  rod  drives,  he  suggests  making 
similar  graphic  investigations  for  all  types,  which  will 
throw  light  on  many  an  otherwise  mystifying  problem. 
The  author  does  not  give  a  description  of  the  recording 
instrument. — Elektrotechnische  Zeitschrift,  April  28, 
1921. 

Installations,  Systenis  and  Appliances 

Operating  Safety  of  Fuses. — W.  Hopp. — This  paper 
gives  the  results  of  a  great  number  of  tests  made  on 
different  makes  of  fuse  plugs  and  fuse  cartridges.  The 
operation  of  fuses  in  series  and  in  parallel  is  discussed, 
and  the  different  behavior  of  fuses  in  direct-current  and 
in  alternating-current  lines  is  shown  graphically.  The 
author  emphasizes  the  fact  that  it  is  extremely  difficult 
to  build  a  safe  and  uniform  500-volt  fuse  for  more  than 
6  amp.  Very  elaborate  manufacturing  and  testing 
facilities  are  required  to  be  sure  of  a  reliable  and 
uniform  product.  Some  theoretical  considerations  of 
the  circuit-opening  phenomena  of  fuses  aie  given  which 
might  bear  further  investigation.  Finally  some  tech- 
nical data  are  offered  for  such  important  details  as  the 
proper  fastening  of  the  fuse  wire  to  the  contacts,  influ- 
ence of  the  size  of  the  fuse  wire  and  the  contact  resist- 
ance of  the  plugs  and  cartridges.  This  is  a  very  useful 
article  on  a  subject  which  is  rarely  dealt  with  in  elec- 
trical literature. — Elektrotechnische  Zeitschrift,  May  5, 
1921. 

Overvoltage  Protection  in  Theory  and  Practice. — W. 
Prehm. — Properly  dimensioned  and  well-located  con- 
densers are  frequently  used  for  the  protection  of  high- 
voltage  networks  against  overvoltages  and  line  surges. 
The  author  has  conducted  a  long  series  of  very  exacting 
laboratory  and  actual  line  tests  with  condensers  in  con- 
nection   with    switches,    transformers    and    cables    and 
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has  found  that  the  customary  use  of  condensers  always 
introduces  trouble  rather  than  protection.  For  all 
laboratory  tests  a  15,000-voIt,  7.5-kva.  oil-immersed 
transformer  was  used.  The  existence  and  magnitude  of 
excess  voltages  were  determined  with  needle-point  spark 
gaps.  Line  disturbances  were  caused  by  repeatedly 
opened  and  closed  disconnecting  switches.  Eighteen 
main  groups  of  tests  were  made,  both  for  single-phase 
and  three-phase  systems.  In  every  case  the  addition 
of  condensers  either  caused  or  increased  existing  surges. 
A  series  of  interesting  tests  was  made  on  a  16-ltva., 
15,000-volt  transformer  to  show  how  the  dangerous 
discharge  waves  from  a  condenser  affect  the  different 
parts  (coil  sections)  of  its  windings.  Curves  plotted 
along  the  diagram  of  the  winding  as  abscissas  showed 
triple  voltages  on  the  end  coils.  Concluding,  the  author 
sounds  a  general  warning  against  any  use  of  condensers 
as  possible  line  protectors. — Elektrotecknische  Zeit- 
schrift,  April  21,  1921. 

Electrophysics  and  Magnetism 

Industrial  Research  Work  on  Insidating  Materials. — 
The  work  of  a  committee  representing  British  indus- 
tries on  the  effect  of  testing  the  insulation  of  varnished 
cloth  and  varnished  silk,  adhesive  tape  and  varnished 
paper  is  dealt  with.  In  the  accompanying  curve  it  is 
shown  that  varnished  cloth,  commonly  known  as  "Em- 
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pire  cloth,"  is  not  seriously  affected  under  tension  until 
the  point  b  is  reached,  at  which  the  elastic  limit  of  the 
varnished  film  is  approached,  with  consequent  rapid 
deterioration  thei'eafter. — London  Engineering,  April 
22,   1921. 

Electrochemistry  and  Batteries 
Ductile  Electroli/tic  Nickel. — Charles  P.  Madsen. — 
An  outline  of  the  experimental  work  on  the  electrolytes, 
cathodes  and  anodes  leading  to  the  production  of  elec- 
trolytic nickel  of  greatly  improved  mechanical  proper- 
ties.— Chemical  and  Metallurgical  Engineering,  May  25, 
1921. 

Units,  Measurements  and  Instruments 

Null-Deflection  Constant-Current  Type  of  Hot-Wire 
Anemometer. — J.  S.  G.  Thomas. — The  laws  governing 
the  convection  of  heat  from  fine  heated  wires  are  such 
as  to  indicate  the  hot-wire  anemometer  as  pre-eminently 
the  type  of  instrument  to  be  employed  in  the  investiga- 
tion of  slow  rates  of  flow  of  gases.  Employing  the 
Morris  type  of  hot-wire  anemometer  in  such  investiga- 
tions, difficulties  are  encountered  owing  to  the  existence 
of  the  free  convection  current  arising  from  the  heated 
wire.  The  author  discusses  the  type  of  directional  hot- 
wire anemometer,  in  which  these  difficulties  are  largely 
obviated  and  by  the  use  of  which  the  range  of  applica- 
tion of  the  hot-wire  anemometer  may  be  extended  to  the 
investigation  of  very  slow-moving  streams  of  gas. — 
Philosophical  Magazine.  May,  1921. 

A  Microphone  "Stethoscope"  for  Bearings. — A  device 
in  which  a  microphone  is  substituted  for  the  rod  fre- 
quently used  for  detecting  abnormal  noises  in  moving 


machinery.  The  condition  of  bearings  and  gears  can, 
according  to  this  article,  be  ascertained  without  requir- 
ing the  observer  to  leave  his  office. — London  Engineer- 
ing, May  6,  1921. 

Telegraph,  Telephony  and  Signals 

Submarine  Cable  to  Eaut  Pms.sia. — E.  MULLEK. — 
East  Prussia  has  been  separated  from  the  German 
mainland  by  a  wedge-shaped  territory  assigned  to 
Poland.  To  obviate  international  difficulties  from  over- 
land telegraph  and  telephone  lines,  Germany  decided  to 
lay  a  submarine  cable,  bridging  by  sea  the  Polish  wedge. 
This  is  the  longest  submarine  telephone  cable  in  exist- 
ence, having  a  length  of  170  km.  The  cable  contains 
six  telephone  pairs  and  three  single  telegraph  wires. 
Each  of  the  twelve  telephone  wires  is  covered  with  a 
double  layer  of  annealed  iron  wire.  All  conductors  are 
paper-insulated.  Owing  to  a  depth  reaching  110  m.  at 
its  greatest  point  a  double  lead  sheath,  a  double  spiral 
of  steel  wire  and  finally  an  outer  interlocked  steel  armor- 
ing have  been  used.  Each  li  miles  (2.4  km.)  a  water 
stop  has  been  built  into  the  cable  to  localize  any  en- 
trance of  water  into  the  cable  in  case  of  break.  The 
over-all  diameter  of  the  submarine  cable  is  about  2  in. 
(52  mm.),  and  its  weight  is  8  lb.  per  foot  (11  kg.  per 
meter).  The  manufactui-ers  delivered  the  cable  in  three 
lengths  (21  -f  77  -f  77  km.).  A  1,000-ton  freighter 
with  a  modern  paying-out  machine  mounted  on  its  stern 
was  used  and  finished  the  work  in  two  trips  of  sixteen 
and  thirteen  hours  actual  laying  time.  A  sectional 
drawing  of  the  exceptionally  strong  joint  boxes  used 
is  given  in  the  article.  The  required  guarantee  data 
for  1  km.  of  telephone  (double)  line,  alternating  cur- 
rent, 800  cycles  and  15  deg.  C,  were:  Effective  resist- 
ance, 12  ohms;  self-inductance,  0.009  henries;  mutual 
capacity,  0.052  Mfd.;  specific  damping  O),  0.015;  in- 
sulation resistance,  2,000  megohms.  The  required  data 
for  the  telegraph  wires  for  1  km.  at  15  deg.  C.  were: 
Direct-current  resistance,  9.5  ohms.;  capacity,  0.075 
Mfd.  (other  lines  grounded)  ;  insulation  resistance, 
2,000  megohms.  The  author  gives  a  complete  ac- 
count of  actual  test  methods  and  results  obtained  by 
the  postal  authorities  at  the  final  inspection.  The  tele- 
graph lines  operate  with  Siemens  rapid  telegraphs,  and 
vacuum-tube  amplifiers  are  used  for  the  telephone  lines. 
Wiring  diagrams  for  both  operations  are  given  in  full 
detail. — Elektrotecknische  Zeitschrift,  April  7  and  14, 
1921. 

Developments  of  Radio  Communication  in  French 
Aviation — /. — M.  Bernard. — The  author  describes  the 
different  stages  of  the  development  of  radio  communi- 
cation from  and  between  airplanes.  The  first  satisfac- 
tory operating  set  contained  a  spark  coil  fed  from  a 
20-volt  storage  battery.  Special  attention  had  to  be 
paid  to  the  interrupter.  Later  the  heavy  storage  bat- 
tery was  superseded  by  a  small  pi-opeller-driven  direct- 
current  dynamo  running  at  an  average  speed  of  4,500 
r.p.m.,  and  delivering  20  volts  at  5  amp.  Finally  two 
types  of  propeller-driven  900-cycle  alternators  were  de- 
veloped, differing  only  in  weight  and  bulk  from  each 
other.  Both  are  rated  at  50  volts  and  7  amp.  at  4,500 
r.p.m.  The  machines  contain  a  direct-connected  exciter 
and  a  toothed-wheel  generator  with  no  rotating  wind- 
ings. A  ratio  transformer  with  a  ratio  of  1  to  300 
furnishes  the  necessary  antenna  current.  A  rotary 
spark  gap  mounted  on  the  main  generator  shaft  is  used 
on  both  types. — Radio  Electricite,  April,  1921. 
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Research  in  Progress  and  Completed 

[When  invt-stigations  which  h;ivt_-  btt_-n  eompkted  are.  in  the 
Opinion  of  the  editors,  of  wide  enough  interest  to  the  field  we 
serve  details  thereof  will  be  presented  in  other  parts  of  this 
paper.  Contemplated  research  or  that  which  appears  to  have 
limited  appeal  will  be  only  brietly  reported  in  this  section,  but 
details  may  be  had  by  communicating  with  the  investigator  or 
institution  named  in  the  reporL  Readers  are  referred  to  the 
department  "Digest  of  Electrical  Literature"  for  investigations 
reported  in  other  journals.  The  news  and  engineering  sections 
should  also  be  followed  for  research  reported  before  technical 
societies.] 
ARC   LAMP,  MAGNETITE. 

Recent  improvements  in  magnetite  arc  lamps  have  made  it 
possible  to  reduce  the  wattage  consumption,  in  the  case  of  a 
4-amp.  lamp,  from  3  20  watts  to  270  watts.  This  gives  a  greater 
lamp  capacity  to  a  lighting  circuit,  allows  new  lamps  to  be  put 
in  existing  systems  without  adding  extra  circuits,  and  results 
in  reduced  Investment  changes  per  lamp. — .V.  E.  L.  A.  Lamp 
Committee. 

ARC  LAMP.  MAGNETITE,  ELECTRODES  FOR. 

An  improvement  in  operation  has  been  obtained  as  a  result 
of  the  use  of  a  flattened  electrode  which  is  interchangeable 
with  an  ordinary  round-type  electrode.  The  life  of  the  electrode 
is  increased  by  compounding  the  material  under  extremely  high 
pressure  so  that  more  material  can  be  packed  into  a  given  space. 
This  increased  density  and  uniformity  of  composition  results 
also  in  greater  uniformity  of  life  and  candlepower  of  the  elec- 
trode.— N.  E.  L.  A.  Lamp  Committee. 

CORE  LOSS  AT  LO"\V  MAGNETIC  DENSITIES. 

In  designing  electrical  apparatus  in  which  a  differential  mag- 
netic action  of  two  windings  is  used,  as  in  a  differential  trans- 
former, it  is  sometimes  of  importance  to  know  the  core  loss 
at  very  low  magnetic  densities.  A  ring  was  tested  consisting  of 
soft-iron  wire,  with  two  windings,  at  50  cycles,  within  the 
limits  of  flux  densities  of  from  27  to  127  gausses,  and  it  was 
found  that  the  loss  increased  as  the  flux  density  to  the  power  of 
2.19.  A  Rowland  dynamometer  wattmeter  was  used,  the  sta- 
tionary coil  of  which  was  in  the  primary  circuit  and  the  mov- 
able coil  in  the  secondary  of  the  ring  under  test.  The  method 
is  a  combination  of  the  methods  used  by  the  Bureau  of  Stand- 
ards for  steel  testing  and  for  measurement  of  dielectric  losses. — 
Bo^is  Podolskyj  U7iiversity  of  Southern  California,  Los  Angeles. 

DEMAND  METER,  GRAPHIC. 

Tests  have  been  made  on  the  adaptability  of  the  Lincoln  de- 
mand meter  of  the  graphic  type  for  recording  the  maximum 
demand  on  highly  fluctuating  loads,  such  as  a  rubber  mill,  a 
street  railway,  etc.  A  standard  paper  feed  of  0.5  in.  (1.27  cm.) 
per  hour  was  used,  and  also  a  special  feed  of  2  in.  (5.1  cm.)  per 
hour.  In  spite  of  the  violent  fluctuations  of  the  load,  each  ten- 
minute  peak  could  be  read  easily  as  the  highest  point  on  the 
traced  curve. — Hydro-Electric  Poicer  Cofiiynission,  Toronto, 
Canada. 

ELECTROLYSIS,  AMERICAN  COMMITTEE  ON. 

The  American  Committee  on  Electrolysis,  which  is  composed 
of  representatives  of  the  electric  light,  street  railway,  telephone 
and  other  interests,  has  established  a  research  sub-committee 
to  conduct  local  investigations.  Prior  to  the  organization  of 
this  research  committee  these  investigations  were  conducted  by 
the  Bureau  of  Standards,  and  since  the  establishment  of  the 
committee  the  bureau  has  been   co-operating  with  it. 

ELECTROMOTn^E  FORCE,  NATURE  OF. 

Free  electrons  are  considered  in  a  metal,  and  a  distinction 
is  made  between  their  volume  density,  or  space  charge,  and  the 
number  of  electrons  which  pass  through  a  cross-section  of  the 
conductor  and  constitute  an  electric  current.  A  relationship  is 
deduced  between  the  electromotive  intensity  and  the  mechanical 
force  acting  on  electrons,  to  explain  why  the  induced  e.m.f. 
is  independent  of  the  material  of  the  conductor.  The  resist- 
ance of  the  conductor  is  shown  to  be  inversely  proportional 
to  the  square  of  the  quantity  of  electricity  in  the  space  charge 
per  unit  length  of  conductor. — C.  R.  UnderhiU,  New  Haven, 
Conn. 

ELECTRONIC  MOTION. 

A  great  deal  of  work  has  been  done  on  the  motion  of  elec- 
trons between  coaxial  cylinders,  in  particular  between  a  straight 
fllament  and  a  concentric  Cylindrical  anode.  Theory  shows  that 
the  thermionic  current  in  this  case  is  unaffected  by  a  uniform 
magnetic  field  parallel  to  the  filament  so  long  as  this  field  Is 
smaller  than  a  critical  value,  but  falls  abruptly  to  zero  when 
the  field  is  increased  beyond  this  value.  The  theory  is  com- 
pletely confirmed  by  the  experiments  made,  and  applications 
are  discussed  in  a  paper  delivered  before  the  A.  I.  E.  E.  May  20, 
1921.^A2brrt  W.  Hull,  Schenectady,  N.  T. 

ELECTROPLATING,  "BLACK  NICKEL."  SOLUTION  FOR. 

Black  nickel,  used  for  producing  a  dark  finish  on  brass  or 
other  metals,  has  been  produced  by  alkaline  cyanide  and  neutral 
sulphocyanate  solutions.  The  latter  have  been  found  to  be  the 
most  satisfactory.  The  solution  can  be  applied  to  brass  either 
directly   or   after   copper   plating,   to   copper   and   to   steel   which 


has  been  coated  with  copper,  nickel  or  zinc. — Bureau  of  Stand- 
ards, Washington,  D.   C. 

FXTIGUE  IN  METALS. 

Researcli  in  fatigue  phenomena  in  metals  is  now  in  progress 
and  has  been  further  aided  by  recent  contributions.  One  indus- 
trial electrical  corporation  h;is  given  a  large  sum  so  tiiut  the 
program  may  be  extended  to  cover  nickel  steels  of  special 
interest  to  it. — Engi7ie<ring  Experiment  Station,  University  of 
Illinois.   Urbana. 

HUMAN  BODY,  ELECTRICAL  RESISTANCE  OF. 

Measurements  have  been  made  of  the  electric  resistance  of 
the  human  body  for  the  first  time  in  such  a  way  as  not  to 
include  the  resistance  through  the  skin  where  current  entered 
and  left  the  body.  For  this  reason  the  results  are  more  con- 
sistent than  any  previously  obtained.  These  show  that  (a)  the 
resistance  of  the  same  part  of  the  body  of  different  individuals 
may  differ  by  a  ratio  of  three  to  two  or  even  more,  (b)  the 
resistance  of  a  person  changes  from  day  to  day  and  often  by 
small  amounts  in  an  hour,  (c)  the  resistance  depends  to  some 
extent  upon  the  position  of  the  body  and  the  extent  to  which 
the  muscles  are  relaxed,  (d)  part  of  the  difference  found  be- 
tween different  persons  and  some  of  the  changes  observed  in  the 
same  persons  depend  upon  pathologic  conditions.  Complete  re- 
port of  results  will  be  available  at  a  later  date. — Bureau  of 
Standards,  Washington,  D.  C. 

INDUCTANCE  COILS.   STANDARDIZATION  OF. 

A  careful  study  of  the  constants  and  Ij^havior  of  inductance 
colls  ha-s  been  begun  with  a  view  of  the  production  of  standards 
ajid  also  of  their  practical  development  and  use  in  radio  work. 
The  results  of  this  work  have  given  formulas  for  the  calcula- 
tion of  the  capacities  of  short  single^layer  solenoids,  pancake 
coMs  and  multi-layer  coils  of  circular  or  square  section  and 
large  diameter.  Special  shielded  coils  of  calculable  capacity 
have  been  developed  for  use  as  standards.  No  printed  informa- 
tion is  yet  available,  as  the  work  is  still  in  progress. — Bureait 
of  Statidards,  Washington,  D  C. 

INPT'CTTOX  MOTORS  ON  UNBALANCED  POLYPHASE 
CIRCUITS. 

A  method  has  been  developed  by  which  the  characteristic  of  a 
polyphase  induction  motor  with  unbalanced  applied  voltages 
can  be  predicted  with  considerable  accuracy.  The  work  is  com- 
plete for  the  two-phase  motor  and  is  now  under  way  for  three- 
phase  motors. — B.  F.  Bailey,  University  of  Michigan,  Ann  Arbor. 


Suggestions  for  Research 


CABLES,  UNDERGROUND,  LOCATION  OF  FAULTS  IN. 

A  detailed  report  on  the  methods  of  locating  faults  in  use  by 
various  operating  companies  will  be  found  in  the  N.  E.  L.  A. 
Procrcdings,  1920,  pp.  735-738.  The  great  variety  of  these 
methods  and  the  growing  importance  of  underground  cables 
indicate  a  need  for  further  research  as  to  the  best  method  for 
each  particular  set  of  conditions.  A  few  such  methods,  stand- 
ardized in  their  details,  will  save  the  operating  companies  con- 
siderable money  and  help  to  maintain  better  service. — Editorial 
Suggestion. 

CONDENSER,  HIGH  TENSION,  LARGE  CAPACITY. 

Information  has  been  requested  regarding  the  simplest  and 
least  expensive  means  of  building  a  condenser  of  i  mfd.  to 
mfd.  capacity,  100,000  volts,  for  the  purpose  of  extending  an 
investigation  on  the  spectrum  of  explosive  discharge  through 
fine  wires. — National  Besearch   Cou7icil,  Washington,  D.  C. 

GENERATOR.  THIRD-BRUSH. 

A  further  investigation  is  desired  of  the  characteristics  of  the 
third-brush  generator  used  for  automobile  lighting.  My  previ- 
ous investigation  reported  in  my  book  on  the  "Principles  of 
Direct-Current  Machines"  does  not  cover  the  general  case  of 
the  third  brush  in  any  arbitrary  position,  and  it  assumes  a 
straight-line  magnetization  curve  which  is  certainly  not  correct. 
— A.  S.  Langsdorf ,  St.  Louis. 

INDUCTIVE  INTERFERENCE,  FIELD  INSTRUMENTS  FOR. 
One  of  the  most  important  steps  to  be  taken  at  this  time  is 
to  make  available  a  set  of  comparatively  rugged  and  fairly 
accurate  field  instruments  with  which  the  essential  data  on  the 
communication  circuits  as  well  as  on  the  power  circuits  while 
under  regular  operation  may  be  obtained.  Otherwise  the  infor- 
mation will  continue  to  come  in  the  form  of  qualitative,  inac- 
curate data  and  personal  opinion. — H.  L.  Wills  in  the  N.  E.  L.  A. 
Bulletin. 

TRANSFORMERS,  LOAD  INDICATOR  FOR. 

One  of  the  most  perplexing  problems  regarding  transform- 
ers in  a  distribution  system  is  to  know  the  load  conditions 
under  which  they  are  working.  It  is  desired  that  a  load- 
indicating  device  be  developed  which  shall  be  inexpensive  and 
so  designed  that  transformers  now  in  service  may  be  equipped 
with  it.  It  should  be  maximum-reading  and  indicate  whether 
the  transformer  has  been  overloaded.  It  should  be  made  so  as 
to  admit  resetting  at  any  time  and  should  preferably  be  visible 
from  the  ground. — -V.  E.  L.  A.  Overhead  Systems  Coniinittee. 

WATT-HOUR  METERS,  INDUCTION  TYPE. 

The  claim  has  been  made  that  the  usual  induction  watt- 
hour  meter  is  inaccurate  on  heavy  overloads.  This  matter  has 
become  of  considerable  practical  importance  since  there  are 
many  small  consumers  with  5-amp  meters  who  at  times  use 
10-amp.  domestic  appliances,  sometimes  in  addition  to  a  light- 
ing load.  A  simple  attachment  is  desired  which  would  not 
affect  the  speed  of  the  meter  up  to  a  reasonable  overload  and 
would  automatically  correct  the  speed  on  heavy  overloads.  The 
name  "curve-straightening  device"  has  been  suggested  for  such 
an  attachment. 

WELDING,  ELECTRIC. 

Th'-re  is  need  for  further  research  in  electric  welding  prac- 
tice. Tests  indicate  that  there  is  a  margin  of  about  25  per  cent 
for  improvements  over  the  present  average  quality  of  weld. 
The  factors  to  be  investigated  are  as  follows:  (a)  The  proper 
current  to  use  with  the  various  sizes  of  electrodes  for  differ- 
ent thicknesses  of  plates:  (b)  the  effect  of  the  size  of  the' 
angle  of  opening  upon  the  strength  of  the  weld:  (c)  the  rela- 
tive efficiencies  of  different  types  of  joints;  (d)  the  proper 
number  of  layers  and  the,  current  to  be  used  with  various 
thicknesses  of  plate  and  positions  of  welding:  (e)  the  kinds 
of  electrodes  to  be  used  ;  (f )  the  proper  method  of  welding  lonff 
seams;  (g)  a  simple  non-destructive  test  of  the  str«ngth  of  a. 
welded   joint. — WiXliatn   Sprarag-:n.  Nc%e   York  CitV- 
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Senate  Rider  to  Start  Great  Falls  Project 
Killed  in  Conference 

THE  Senate  amendment  to  the  army  appropriation 
bill  authorizing  the  expenditure  of  $200,000  to  start 
work  on  the  Great  Falls  water-power  project  was  elimi- 
nated from  the  bill  in  conference.  The  House  conferees 
insisted  that  a  project  which  ultimately  was  to  cost 
$50,000,000  should  not  be  authorized  by  means  of  a 
rider  on  the  appropriation  bill.  A  separate  measure 
which  will  insure  thorough  consideration  by  Congress 
will  be  introduced  at  once. 


Alabama  Power  Company  Offers 
$2,500,000  in  6  per  Cents 

AN  ISSUE  of  first  mortgage  refunding  gold  bonds 
L  totaling  $2,500,000  has  been  placed  on  the  market 
by  the  Alabama  Power  Company.  These  are  thirty-year 
bonds  in  the  6  per  cent  series  and  are  offered  at  84?  and 
interest,  to  yield  71  per  cent.  They  are  callable  as  a 
whole  or  in  part  on  any  interest  date,  on  thirty  days' 
notice,  at  105  and  interest,  to  and  including  June  1, 
1932,  and  thereafter  at  a  premium  reducing  one-quarter 
of  1  per  cent  per  annum. 

The  company  plans  soon  to  begin  construction  of  a 
second  large  hydro-electi-ic  development  to  be  known  as 
the  Mitchell  power  plant,  which  will  have  an  initial 
installed  generating  capacity  of  60,000  hp.  and  an  ulti- 
mate capacity  of  120,000  hp.  The  addition  of  this  new 
60,000-hp.  unit  will  increase  the  company's  present 
hydro-electric  capacity  by  over  half  and  will  increase 
its  total  installed  generating  capacity  to  220,000  hp., 
of  which  more  than  77  per  cent  will  be  hydro-electric. 

The  United  States  Chamber  of  Commerce 
Urges  Governmental  Reorganization 

IMMEDIATE  departmental  reorganization  of  the  fed- 
eral government  along  more  modern  and  efficient  lines 
is  urged  by  the  Chamber  of  Commerce  of  the  United 
States  in  a  communication  sent  to  members  of  the  joint 
congressional  committee  on  reorganization  by  Elliot 
H.  Goodwin,  resident  vice-president  of  the  chamber. 

"At  a  time  when  the  expenditures  of  our  government 
exceed  four  billion  dollars  a  year,"  the  communication 
says,  "it  is  self-evident  that  all  possible  economy  in  the 
operation  of  the  machinery  of  government  is  a  matter 
of  vital  concern  to  every  citizen,  and  particularly  to 
every  taxpayer.  The  present  system  of  departments  and 
bureaus,  with  their  network  of  subsidary  offices  and 
services  extending  over  the  entire  country,  has  devel- 
oped bit  by  bit  through  a  great  number  of  years.  It 
has  long  been  a  matter  of  general  beldef  that 
the  system  as  a  whole  lacks  co-ordination  and  general 
efficiency. 

"It  is  evident  that  many  public  officiials  are  underpaid. 
But  it  is  highly  probable  that  the  saving  which  can  be 


effected  through  the  combination  of  similar  services  nrw 
separately  and  wastefully  handled  will  save  money 
ample  to  provide  not  only  for  needed  salary  increases 
but  also  for  entit^-ely  new  services  which  modern  condi- 
tions urgently  demand  and  still  leave  a  handsome  unex- 
pended balance." 


Canadian  Electrical  Association  Faces  the 
Business  Situation  Confidently 

CANADIAN  electrical  utilities  reflect  in  a  measure 
the  present  depressed  business  conditions  existing 
in  the  Dominion.  At  the  thirty-first  annual  conven- 
tion of  the  Canadian  Electrical  Association,  held  at  the 
Chateau  Frontenac,  in  the  ancient  city  of  Quebec,  on 
Wednesday,  Thursday  and  Friday  of  this  week,  there 
were  indications  that  the  electrical  utilities  are  meeting 
the  situation  resolutely,  and  while  the  period  of  depres- 
sion is  expected  to  last  a  while  longer,  there  is  no  alarm 
felt  as  to  the  outcome.  Throughout  Canada  almost  all 
of  the  electricity  used  is  obtained  from  hydro-electric 
sources,  hence  the  cost  of  the  user  is  low  and  the  use 
per  capita  high.  Curtailments  in  manufactures  have 
necessarily  reduced  the  industrial  demands  on  the  elec- 
tric light  and  power  systems,  but  not  to  such  an  extent 
as  to  interfere  with  new  construction  work  now  going 
on  in  the  Provinces  of  Quebec  and  Ontario.  The  loss 
of  revenue  up  to  the  present  has  not  been  serious. 

Being  a  geographic  division  of  the  National  Electric 
Light  Association,  many  of  the  papers  read  at  the  con- 
vention of  the  Canadian  association  reviewed  the  work 
of  the  national  committees,  and  the  reports  made  at  the 
Chicago  convention  were  interpreted  and  modified  to 
meet  Canadian  conditions.  On  Thursday  morning  a 
series  of  papers  requiring  lantern  slides  was  presented 
by  representatives  of  manufacturing  companies,  and 
for  that  reason  the  morning  session  on  that  day  was 
held  in  the  Empire  Theater.  The  principal  committee 
reports  presented  dealt  with  meters,  apparatus,  over- 
head systems  and  rates.  In  addition  papers  were  read 
as  follows:  "Electrical  Standards  and  Their  Applica- 
tion to  Trade  and  Commerce,"  by  0.  Higman,  director 
of  the  Electrical  Standards  Laboratory  at  Ottawa; 
"Electrons,"  by  W.  B.  Cartmel  of  the  Northern  Electric 
Company ;  "Modern  Street  Lighting,"  by  A.  B.  Cooper  of 
the  Canadian  General  Electric  Company;  "Switchboard 
Equipment,"  by  L.  B.  Chubbuck  of  the  Canadian 
Westinghouse  Company;  "Manufacture  and  Testing  of 
High-Tension  Porcelain  Insulators,"  by  A.  D.  Allen  of 
the  A.  D.  Allen  Inspection  Company;  "The  Consulting 
Engineer  and  the  Power  Company,"  by  J.  M.  Robert- 
son of  Montreal. 

The  speakers  at  the  Wednesday  night  dinner  included 
President  A.  Monroe  Grier,  W.  L.  Goodwin  of  the 
Society  for  Electrical  Development,  Samuel  Chase  of 
the  Westinghouse  Electric  &  Manufacturing  Company 
and  W.  H.  Onken,  Jr.,  editor  of  the  Electrical  World. 
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Milo  R.  Bump,  president-elect  of  the  National  Electric 
Light  Association,  was  in  attendance  on  Thursday  and 
Friday  and  took  part  in  the  deliberations. 

The  committee  on  meters,  in  view  of  the  excellent 
service  given  by  the  induction-type  meter,  suggested 
that  the  inspection-seal  period  of  five  to  six  years  now 
provided  for  in  the  Dominion  of  Canada  electricity  in- 
spection act  be  increased  by  three  years.  The  commit- 
tee on  electrical  apparatus  voiced  the  desirability  of 
some  standard  schedule  for  rating  large  oil  circuit 
breakers  as  to  rupturing  capacity  and  performance. 
Mention  was  made  of  a  recently  developed  sectionalized 
drive  for  paper-making  machinery  consisting  of  many 
individually  driven  units  of  different  speeds  the  rela- 
tion of  which  to  each  other  does  not  change.  All  of 
the  motors  are  driven  from  a  direct-current  adjustable- 
voltage  generator  with  a  separate  constant-voltage 
exciter  capable  of  furnishing  excitation  for  the  syn- 
chronous-motor fields,  the  motor  fields  and  the  various 
control  circuits.  The  entire  equipment  is  automatic 
and  is  installed  in  the  plant  of  the  Abitibi  Pulp  & 
Paper  Company.  The  desirability  of  minimum 
guarantee  clauses  in  power  contracts  to  cover  the  full 
expense  of  maintaining  service  was  recommended  by 
the  Commercial  Section  committee.  In  his  report  as 
chaii-man  of  the  Public  Relations  Section  D.  M.  Mc- 
Dougall  cited  the  good-will  campaign  of  the  National 
Electric  Light  Association  and  suggested  that  the 
"Kilo  Watt"  pamphlets  be  rewritten,  giving  Canadian 
statistics  and  comparisons  so  as  to  make  them  appli- 
cable to  the  needs  of  the  Dominion  of  Canada. 


British  Manufacturers'*  Association  Holds 
to  40-Deg.  Standard 

COPIES  have  just  been  received  in  this  country  of 
specifications  for  industrial  electric  motors  a.id 
generators  published  in  May  by  the  British  Electrical 
and  Allied  Manufacturers'  Association.  These  specifi- 
cations, which  represent  present-day  British  practice 
with  regard  to  industrial  motoi's  and  generators  up 
to  1,000  kw.,  still  cling  to  the  40-deg  temperature  rat- 
ing for  class  A,  or  fabric,  insulation  for  all  machines 
other  than  totally  inclosed.  The  question  of  whether 
40  deg.  or  50  deg.  is  the  better  rating  has  been  under 
discussion  in  England  for  some  time,  and  while  it  is 
not  felt  in  this  country  that  there  was  unanimity  of 
opinion  among  "Beama"  members,  still  it  is  apparent 
that  there  was  a  majority  opinion  of  sufficient  strength 
to  warrant  the  action  of  the  association  in  specifying 
40  deg.  as  the  official  rating. 


City  of  Los  Angeles  Would  Obtain 
Private  Plant  by  Condemnation 

THE  CITY  of  Los  Angeles  has  instituted  a  condemna- 
tion suit  in  the  United  States  District  Court  to 
obtain  possession  of  the  Adams  station  of  the  Southern 
Sierras  Power  Company.  The  city  contends  that  the 
needs  of  a  municipality  rank  above  those  of  private  in- 
terest. To  this  the  defendant  answers  that  the  needs 
of  the  cities  of  Redlands,  Riverside,  and  towns  in  the 
Imperial  Valley  served  by  it  are  of  equal  importance 
since  they  depend  partly  on  the  output  of  this  plant  for 
their  power  supply.  This  station,  rated  at  3,750  kw.,  is 
in  the  Owens  River  gorge  in  Mono  County,  Cal.,  and  is 
valued  by  the  Southern  Sierras  Power  Company  at 
approximately  $1,000,000,  including  320  acres  of  land. 


Bureau  of  Standards  Electrical  Work 
May  Be  Divided 

NO  SELECTION  has  been  made  for  the  important 
post  in  the  Bureau  of  Standards  made  vacant  re- 
cently by  the  death  of  Dr.  E.  B.  Rosa.  It  is  not  improb- 
able that  the  work  in  electrical  physics  and  that  in  elec- 
trical engineering  may  be  conducted  in  the  future  by 
separate  chiefs.  It  is  recognized  that  it  will  be  very  diffi- 
cult to  obtain  a  man  of  Dr.  Rosa's  capabilities  for  a  sal- 
ary of  $4,800.  The  problem  will  be  simplified,  it  is 
believed,  by  placing  the  two  sections  of  the  electrical 
division  under  separate  directors.  E.  C.  Crittenden  is 
acting  as  chief  of  the  electrical  division. 


Power  Club  Unanimously  Opposes 
Chicago  Ordinance 

TARIFF,  the  40-deg.  or  50-deg.  temperature  ques- 
tion, the  proposed  consolidation  of  the  three  manu- 
facturers' associations  and  the  proposed  Chicago  elec- 
trical ordinance  received  the  major  portion  of  atten- 
tion at  the  annual  meeting  of  the  Electric  Power  Club 
held  June  6,  7,  8  and  9  at  Hot  Springs,  Va.  The  mem- 
bers declared  themselves  as  one  in  opposition  to  the 
proposed  Chicago  ordinance,  which  would  license  and 
regulate  the  sale  and  installation  of  electrical  appliances 
and  passed  a  resolution  to  that  eff'ect. 

The  regular  routine  of  business,  including  the  reports 
of  the  committees  of  the  separate  sections,  was  carried 
out,  and  the  reports  were  adopted.  On  the  evening  of 
June  6  at  the  annual  dinner  John  W.  O'Leary,  vice- 
president  of  the  Chicago  Trust  Company,  made  a  very 
interesting  address  on  "Some  Business   Observations." 

The  report  of  the  tariff  committee  was  listened  to 
with  considerable  interest.  There  is  now  one  commit- 
tee representing  the  entire  electrical  industry  and 
known  as  the  tariff  council  committee,  of  which 
S.  L.  Nicholson  is  chairman  and  A.  W.  Hanshaw  sec- 
retary. It  has  a  paid  adviser,  William  Burgess,  in  Wash- 
ington to  keep  the  committee  fully  advised  of  political 
developments  and  so  protect  the  interests  of  the  in- 
dustry. The  committee  is  very  much  in  favor  of  Amer- 
ican valuations  on  imports  rather  than  those  declared 
at  the  port  of  shipment.  The  American  electrical 
manufacturers  are  not  endeavoring  to  build  up  a  tariff 
wall,  but  rather  to  bring  about  a  tariff  that  is  just  and 
reasonable  to  American  labor. 

The  proposed  consolidation  of  the  electrical  manu- 
facturers' associations  was  fully  discussed,  but  it  is 
still  in  a  formative  state.  A  constitution  and  set  of 
bylaws  were  presented  by  the  committee  for  considera- 
tion, and  to  these  certain  modifications  were  suggested. 

No  definite  action  was  taken  on  the  question  of 
40-deg.  versus  50-deg.  temperature  rise,  although  it 
was  very  fully  discussed  at  a  special  meeting  of  the 
motor  and  generator  section. 

R.  J.  Russell,  vice-president  and  secretary  of  the 
Century  Electric  Company,  St.  Louis,  was  chosen  presi- 
dent of  the  Electric  Power  Club;  C.  H.  Roth,  president 
Roth  Brothers  &  Company,  Chicago,  was  made  vice- 
president  and  re-elected  secretary,  and  J.  K.  Bass, 
president  Kimble  Electric  Company,  Chicago,  was 
chosen  to  be  treasurer.  Four  governors  were  elected  as 
follows:  S.  L.  Nicholson,  Westinghouse  Electric  &  Man- 
ufacturing Company,  and  F.  M.  Kimball,  General  Elec-, 
trie  Company,  re-elected,  and  J.  F.  Lincoln,  Lincolnf 
Electric   Company,  and   J.  K.  Bass.  * 
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New  Federal  Department  Proposed  to 
Take  Over  Power  Work 

A  PROPOSAL  that  the  Federal  Power  Commission 
be  "abolished  and  all  duties,  powers,  equipment 
and  all  that  pertains  to  said  commission  be  transferred 
to  the  Department  of  Mines  and  Mineral  Resources  and 
placed  under  its  jurisdiction  and  made  a  part  thereof" 
is  contained  in  the  bill  drafted  by  Senator  Shortridge 
of  California. 

In  the  new  Federal  Department  of  Mines  and  Mineral 
Resources  which  Senator  Shortridge  would  set  up  he 
proposes  to  have  a  Bureau  of  Power  Development.  This 
bureau  would  be, under  the  immediate  direction  of  a 
chief  engineer  to  be  appointed  by  the  President  at  a 
salary  of  $7,500.  He  suggests  two  consulting  engineers 
for  the  bureau,  at  $5,000  a  year  each. 

The  Secretary  of  Mines  under  this  bill  would  have 
authority  to  transfer  to  the  Bureau  of  Power  Develop- 
ment the  work  of  the  United  States  Geological  Survey 
dealing  with  the  gaging  of  streams  and  the  investiga- 
tion of  water  resources.  In  addition  this  bureau  would 
be  the  custodian  of  the  records  of  the  Superpower 
Survey. 

The  new  department  as  proposed  by  Senator  Short- 
ridge would  absorb  the  work  now  being  done  by  the 
United  States  Geological  Survey,  the  Bureau  of  Mines, 
the  War  Minerals  Relief  Commission,  the  California 
Debris  Commission,  the  Federal  Power  Commission 
and  the  Bureau  of  Explosives  of  the  Interstate  Com- 
merce Commission,  as  well  as  such  portions  of  the 
work  of  the  Bureau  of  Standards,  the  General  Land 
Office  and  the  Indian  Office  as  pertain  to  mineral  lands 
or  the  regulation  of  mineral  activities  on  the  public  or 
Indian  lands. 

Iowa  Section,  N.  E.  L.  A.,  Will  Discuss 
Farm  Lines  and  Rates 

MEETING   at   the   Inn   Hotel,   Lake   Okoboji,   Iowa, 
next  week,  the  Iowa  Section  of  the  National  Elec- 
tric Light  Association  will  follow  this  program: 
Wednesday,  June  22 

Mo)-nnijr— Reports  and  general  discussions. 

A/terwooM— "Overcoming  Excessive  Loss  in  Farm  Lines," 
by  E  L.  Fischer,  general  manager  Muscatine  Lighting 
Company;  "Reports  of  Tests  on  Typical  Farm  Line  Instal- 
lations," by  V.  L.  Hein,  engineering  extension  department, 
Ames;'paper  on  subject  to  be  selected,  by  A.  B.  Campbell, 
electrical  engineer  Iowa  Railroad  Commission,  Des  Moines; 
"Liability  Insurance  Covering  Electric  Transmission  Lines," 
hv  W  A.  Woodward,  Iowa  Railway  &  Ligiit  Company,  Cedar 
Rapids,  and  Mr.  Block,  Lynton  T.  Block  &  Company,  St. 
Louis,  Mo.;  "The  Law  of  Tree  Trimming  for  Clearance  of 
Electric  Transmission  Lines  on  Public  Highways,"  by  Rex 
H.  Fowler,  Des  Moines;  "Liability  of  Transmission  Line 
Companies  for  Assessment  Incident  to  Drainage  Projects," 
by  Rex  H.  Fowler,  Des  Moines;  "Inductive  Interference," 
by  John  M.  Drabelle,  electrical  and  mechanical  engineer 
Iowa  Railway  &  Light  Company,  Cedar  Rapids. 
Thursday,  June  23 

Morning "Modern  Power-Station  Economies,"  by  E.  S. 

Hight,  chief  operating  engineer  Illinois  Traction  System, 
with  discussion  by  John  M.  Drabelle,  C.  A.  Sears  and  C.  G. 
Johnston;  "Electrical  Merchandising,"  by  Ira  Steele,  com- 
mercial manager  Des  Moines  Electric  Company;  paper  on 
"Electric  Cooking  and  Heating." 

yl/<emooH  — "Valuation  and  Rate  of  Return,"  by  L.  R. 
King,  valuation  engineer  United  Light  &  Railways  Com- 
pany^ Davenport;  "Rates,"  by  Austin  Burt  of  Waterloo. 
N.  t'.  Wilcox  of  Keokuk,  C.  N.  Chubb  of  Davenport,  H.  C. 
Orton  of  McGregor,  M.  G.  Linn  of  Des  Moines  and  J.  B.  Hill 


of  Iowa  City;  "The  Establishment  of  an  Iowa  Committee 
of  Public  Utility  Information,"  by  O.  H.  Simonds,  general 
manager  Dubuque  Electric  Company,  and  Horace  M.  Davis, 
director  Nebraska  Committee  on  Public  Utility  Information, 
Lincoln,  Neb. ;  committee  reports  and  election  of  officers. 

Evening — Banquet,  with  address  by  speaker  to  be  selected. 
Col.  W.  G.  Dows,  president  Iowa  Railway  &  Light  Com- 
pany, Cedar  Rapids,  will  be  toastmaster,  and  the  convention 
dance  will  follow  the  banquet. 

Friday,  June  24 
(Joint  session  with  Iowa  Electric  Railway  Association) 
Morning  —  "The  Sale  of  Public  Utility  Securities,"  by 
H.  E.  Weeks,  treasurer  United  Light  &  Railways  Com- 
pany, Davenport,  with  discussion  by  S.  Dows,  E.  F.  Bul- 
mahn  and  C.  Miller;  "A  Discussion  of  the  Law  Pertaining 
to  the  Regulation  of  Electric  and  Gas  Rates  and  Street 
Railway  Fares  in  Iowa,"  by  William  Chamberlain,  general 
counsel  United  Light  &  Railways  Company,  Cedar  Rapids, 
and  John  A.  Reed,  general  attorney  Iowa  Railway  &  Light 
Company,  Cedar  Rapids;  report  of  legislative  comnjittee, 
by  F.  J.  Hanlon,  Mason  City. 

Afternoon — Separate  session  of  the  Iowa  Electric  Rail- 
way Association. 

Pacific  Coast  Electrical  Utility  Men 
Hold  Industrial  Symposium 

THE  last  afternoon  and  evening  of  the  convention 
of  the  Pacific  Coast  Division,  N.  E.  L.  A.,  were 
devoted  to  a  symposium  of  papers  and  addresses  on 
the  industrial  standing  and  prospects  of  the  Pacific 
Coast.  To  the  prominent  men  of  the  industrial  world 
who  were  specially  invited  to  the  convention  it  was 
emphasized  that  the  further  progress  of  the  West  as 
an  industrial  center  was  inseparably  bound  up  with 
the  development  of  hydro-electric  power.  In  order  to 
make  this  point  as  definite  as  possible  an  industrial 
survey  had  been  made  in  that  territory  by  the  Western 
section  of  the  N.  E.  L.  A.  and  the  Jourywl  of  Electricity 
and  Western  Industry.  This  survey  presented  by 
means  of  charts  the  growth  of  the  West  industrially 
in  relation  to  hydro-electric  development. 

Phases  of  the  survey  were  presented  by  Robert 
Sibley,  editor  of  the  Journal  of  Electricity  and  Western 
Industry:  W.  E.  Creed,  president  Pacific  Gas  &  Electric 
Company;  H.  G.  Butler,  Power  Administrator  of  Cali- 
fornia, and  A.  E.  Wishon,  general  manager  San  Joa- 
quin Light  &  Power  Company.  Mr.  Creed  stated  that 
the  successful  financing  of  the  huge  construction 
program  facing  the  Western  companies  lay  in  the 
sale  of  junior  securities.  J.  B.  Miller,  president  of 
the  Southern  California  Edison  Company,  who  pre- 
sided at  this  meeting,  said  that  his  company  was  not 
planning  the  development  of  the  tremendous  powers 
of  the  Colorado  River  alone,  but  that  it  was  working 
on  a  plan  whereby  the  other  companies  in  the  territory 
could  receive  the  benefits  of  large  blocks  of  power. 

M.  H.  Aylesworth,  executive  manager  of  the  N.  E. 
L.  A.,  addressed  the  general  session  on  Friday  on 
public  relations,  pointing  out  the  necessity  of  telling 
the  story  of  the  electrical  industry  to  the  man  in  the 
street  so  that  he  may  understand  that  his  self-interest 
is  inseparably  bound  up  with  the  success  of  that  in- 
dustry. 

A.  B.  West,  vice-president  of  the  Southern  Sierras 
Power  Company,  was  elected  president  of  the  Divi- 
sion. J.  B.  Black,  commercial  manager  Great  We.stern 
Power  Company,  first  vice-president;  L.  M.  Klauber, 
general  superintendent  San  Diego  Gas  &  Electric 
Company,  second  vice-president,  and  Henry  Bostwick, 
Pacific  Gas  &  Electric  Company,  treasurer. 
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Pennsylvania  Power  &  Light  Company 
Not  Contemplating  New  Plants 

REPORTS  have  been  circulated  that  the  Pennsylvania 
.  Power  &  Light  Company  has  obtained  power  sites 
in  the  territory  in  which  it  operates  and  on  which  are 
to  be  erected  large  electric  generating  stations.  The 
latest  report  is  that  the  company  has  obtained  a  site  on 
the  Susquehanna  River  near  the  mouth  of  Roaring 
€reek,  just  below  Catawissa,  Pa.  It  was  authoritatively 
stated  to  a  representative  of  the  Electrical  World 
that  the  reports  of  these  projected  central  stations  are 
entirely  incorrect.  The  company  is  now  actively  en- 
gaged in  increasing  the  facilities  of  its  two  present  elec- 
tric generating  stations  at  Harwood  and  Hauto,  and 
this  is  the  only  power  station  construction  now  contem- 
plated by  the  company. 

The  generating  capacity  of  the  Hauto  station  is  being 
increased  from  30,000  kw.  to  50,000  kw.,  and  the  gen- 
erating capacity  of  the  Harwood  station  is  being  in- 
creased from  33.000  kw.  to  41,500  kw. 


New  Electrical  Industrial  Co-operative 
Course  at  Worcester 

ANEW  course,  designed  to  provide  for  a  closer  con- 
nection between  the  curriculum  and  outside  indus- 
try, has  been  announced  by  the  Worcester  (Mass.)  Poly- 
technic Institute  for  its  department  of  electrical  engi- 
neering. Under  the  new  plan  each  student  registering 
in  the  department  will  have  his  choice  of  two  courses — 
first,  the  regular  four-year  course  as  at  present,  and, 
second  a  course  corresponding  to  the  present  course  for 
the  first  three  years,  but  with  the  provision  that  at  the 
end  of  the  third  year  the  student  will  enter  one  of  the 
electrical  industries  for  a  period  of  from  twelve  to  fif- 
teen months.  At  the  conclusion  of  this  period,  he  will 
return  to  the  institute  for  his  final  year.  The  main  ob- 
ject of  the  alternative  course  is  to  furnish  training  of  a 
type  which  is  ordinarily  received  only  after  graduation. 
The  training  will  be  carried  on  under  direct  institute  in- 
fluence, and  each  participant  will  be  considered  a  non- 
resident student,  keeping  in  close  touch  with  the  de- 
partment. Among  the  companies  interested  in  co-op- 
erating are  the  General  Electric  Company,  Westing- 
house  Electric  &  Manufacturing  Company,  American 
Telephone  &  Telegraph  Company,  Worcester  Electric 
Light  Company  and  New  England  Power  Company. 
Prof.  Harold  B.  Smith  is  head  of  the  department  of 
electrical  engineering  at  the  Worcester  Institute. 


International  Chamber  of  Commerce 
Meets  on  June  27  in  London 

MORE  than  two  hundred  leading  American  business 
men  have  sailed  to  participate  in  the  first  annual 
meeting  of  the  international  Chamber  of  Commerce  in 
London  during  the  week  of  June  27.  With  the  restora- 
tion of  the  world's  commerce  as  the  main  theme,  this 
conference  promises  to  be  one  of  the  most  important 
international  meetings  of  business  men  held  in  recent 
years.  Eleven  countries  will  send  delegates — Belgium, 
France,  Italy,  Great  Britain,  the  United  States,  Poland, 
Greece,  Holland,  Czechoslovakia,  Denmark  and  Sweden. 
The  program  has  been  divided  into  five  general  sub- 
jects, all  having  an  important  bearing  on  the  main 
theme  of  the  conference,   and  the  convention   will  be 


organized  into  five  groups,  each  group  taking  up  one  of 
these  five  general  subjects.  The  subjects  are  transpor- 
tation and  communication,  finance,  production,  distribu- 
tion, and  devastated  regions. 

D.  L.  Gaskill  Sees  Profitable  Field  in 
Rural  Service  Lines 

TEN  years  from  now  rural  service  lines  will  cover 
just  as  much  territory  as  do  the  telephone  lines 
at  the  present  time.  This  statement  was  made  by  D.  L. 
Gaskill,  president  of  the  Greenville  (Ohio)  Electric 
Light   &    Power   Company   and   secretary    of   the   Ohio 

Electric  Light  Asso- 
ciation, who  was  in 
New  York  recently 
and  was  asked  by  a 
representative  of  the 
Electrical  World 
to  express  his  views 
on  the  rural-line  situ- 
ation. Mr.  Gaskiirs 
company  serves  up- 
w  a  r  d  of  400  rural 
customers. 

"The  principal  load 
on  our  rura  1  lines," 
said  Mr.  Gaskill, 
"comes  from  lighting 
and  small  appliances. 
It  must  be  remem- 
bered that  we  are 
serving  a  territory 
where  there  are  real  farmers  who  live  on  forty,  sixty 
or  eighty  acres  of  land  and  make  their  living  from  it. 
These  farmers  have  very  little  use  for  large  power  and 
what  requirements  of  10  hp.  to  15  hp.  they  have  can 
be  procured  much  cheaper  than  in  an  electrical  way. 
Threshing  grain  takes  but  a  day  or  two  and  ensilage 
cutting  perhaps  three  days  per  year  on  each  farm,  while 
the  necessary  grinding  of  feed  for  a  month  can  be  done 
in  half  a  day.  It  would  not  pay  the  farmer  to  install 
transformer  capacity  and  motors  large  enough  to  do 
this  work,  especially  as  the  pi-esent  farm  tractors  are 
provided  with  a  band  wheel  and  will  do  the  work  much 
more  cheaply. 

"Lighting,  small  power  for  pumping  water,  operating 
cream  separators  and  washing  machines,  flat  irons  and 
other  appliances  make  up  the  load  on  the  average  farm. 
The  demand  is  at  almost  all  times  less  than  1  kw.  In 
fact,  among  more  than  400  rural  customers  served  by 
us,  I  never  knew  of  the  demand  exceeding  this  amount. 
The  total  use  of  energy  is  small,  averaging  12.5  kw.-hr. 
per  customer  per  month.  Our  rate  for  this  service  is  a 
fixed  charge  of  $1  per  kilovolt-ampere  of  transformer 
capacity  per  month  plus  an  energy  charge  of  10  cents 
per  kilowatt-hour." 

Asked  what  the  fixed  charge  covered,  Mr.  Gaskill 
pointed  out  that  while  there  are  no  interest  charges  on 
the  lines,  as  these  are  built  by  the  farmers,  then  turned 
over  to  the  company  and  cannot  be  capitalized,  there  is 
a  maintenance  charge  of  5  per  cent.  Transformer  and 
copper  losses  average  15  kw.-hr.  per  customer  per  month, 
and  the  cost  of  reading  meters  is  approximately  7  cents 
in  the  country  against  2  cents  in  the  city. 

"These  extra  expenses  of  maintenance,  reading 
meters  and  high  transformer  losses,"  said  Mr.  Gaskill, 
"must  be  covered  by  a  fixed  charge.     The  expense  of 
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maintaining  service — that  is,  answering  trouble  calls 
or  making  other  miscellaneous  repairs — is  much  lower 
than  would  be  expected.  The  farmer  has  always  been 
accustomed  to  doing  his  own  repairing  on  farm  imple- 
ments and  machinery  and  seldom  calls  on  the  company 
to  replace  blown  fuses  or  make  other  minor  repairs. 

"On  our  rural  lines  the  number  of  customers  averages 
five  to  the  mile,  and  the  average  gross  revenue  per  cus- 
tomer is  $24  per  year.  All  of  these  lines  have  been  built 
by  the  farmers  at  a  cost  of  from  $700  to  $1,000  per 
mile,  depending  upon  whether  they  were  for  2.300  volts 
or  6.600  volts.  The  company  specifies  that  not  less  than 
No.  6  bare  copper  wire  be  used,  and  all  work  must  be  of 
standard  construction. 

Farmers  Build  Lines 

"We  do  not  push  the  construction  of  these  lines,  but 
when  a  group  of  farmers  desires  to  construct  a  new  line 
we  hold  a  meeting,  at  which  time  we  explain  all  the  de- 
tails and  conditions.  No  attempt  is  made  to  compel  the 
farmers  to  purchase  material  from  the  central-station 
company;  in  fact,  we  advocate  their  procuring  bids  and 
buying  from  the  jobbers  as  much  as  possible.  We  have 
found  that  this  policy  puts  the  company  in  the  right 
light  and  the  farmers  do  not  get  the  impression  that 
they  are  being  exploited.  At  this  time  we  also  fix  in 
the  farmers'  minds  why  they  must  pay  a  higher  rate  for 
service  than  that  paid  by  customers  in  town,  and  when 
the  reasons  for  the  fixed  charge  are  explained  the  farm- 
ers readily  understand  and  accept  them. 

"The  expense  of  constructing  a  new  line  is  shared 
equally  by  the  farmers  taking  service.  That  is,  if  a 
line  2  miles  long  costing  $1,500  is  required  to  serve 
ten  farms,  each  would  pay  one-tenth  of  that  amount. 
As  a  rule  all  available  customers  are  taken  on  when  the 
line  is  built,  but  should  another  connect  to  the  line 
within  ten  years  he  must  pay  in  his  prorated  share,  or 
one-eleventh  of  the  cost,  which  is  divided  among  the 
original  ten.  For  extensions  to  the  end  of  a  line  the 
new  customers  do  not  pay  a  part  of  the  cost  of  the  orig- 
inal line,  but  for  side  lines  and  taps  we  have  a  special 
form  of  agreement  covering  the  varying  conditions 
which  arise. 

"So  far  it  has  not  cost  any  of  the  farmers  more  than 
$300  to  obtain  service,  this  including  the  building  of 
the  line  and  necessary  wiring  in  the  house,  barn  and 
outbuildings." 


Wisconsin  Utility  Tax  Rate  Increased 
1 1  per  Cent 

THE  Wisconsin  Ta.x  Commission  is  authority  for 
the  statement  that  the  rate  of  taxation  on  electric 
light,  heat  and  power,  electric  railway  and  gas  utilities 
for  1921  has  been  increased  more  than  11  per  cent. 
The  rate  determined  on  for  1921  is  0.02106389,  or  $21.06 
per  $1,000.  The  rate  for  1920  was  0.0185318.  Assess- 
ments on  these  public  utilities  will  be  considered  by  the 
commission  in  July  and  August. 

Taxes  paid  by  the  utilities  mentioned  amounted  to 
.$2,151,466.72  in  1920,  an  increa.se  in  ten  years  of  238 
per  cent.  Values  increased  in  the  same  length  of  time 
101.4  per  cent.  Taxes  paid  by  street-railway  and  elec- 
tric light  and  power  companies  are  paid  into  the  state 
treasury.  The  state  retains  15  per  cent;  65  per  cent 
goes  to  cities,  towns  and  villages,  and  20  per  cent  to 
the  counties. 


INavy  Department  Satisfieil   with  Final 
Test  of  Tennessee 

THE  Navy  Department  is  understood  to  be  entirely 
satisfied  with  the  final  tests  of  the  battleship  Ten- 
iiessee,  according  to  information  received  by  the  Elec- 
trical World  from  its  Washington  correspondent.  The 
electric  propelling  machinery  functioned  perfectly 
and  demonstrated  the  superior  maneuvering  power  of 
the  electric  drive.  The  salvo  test — the  firing  of  all 
twelve  of  the  14-in.  guns  at  once — caused  no  injury 
to  the  electrical  equipment  of  the  ship.  The  propelling 
machinery  of  the  Tennessee  consists  of  two  15,000-kva. 
Westinghouse  turbo-generators  and  four  8,375-hp. 
Westinghouse  motors. 


I.  E.  S.  Elects  Officers  for  Next  Year 

ANNOUNCEMENT  was  made  this  week  of  the  result.-? 
.  of  the  balloting  for  officers  of  the  Illuminating 
Engineering  Society  for  the  fiscal  year  commencing 
Oct.  1,  1921.    The  ofiicers  elected  are: 

President — Dr.  George  S.  Crampton,  Philadelphia. 

Junior  past-presidents — Samuel  E.  Doane,  Cleveland; 
George  H.  Harries,  Chicago. 

Vice-presidents — F.  M.  Feiker,  New  York;  James  J. 
Kirk,  Chicago ;  H.  F.  Wallace,  Boston. 

Secretary — Clarence  L.  Law,  New  York. 

Treasurer — L.  B.  Marks,  New  York. 

Directors— F.  C.  Caldwell,  Columbus,  Ohio;  A.  D. 
Curtis,  Chicago;  P.  S.  Millar,  New  York;  Francis  E. 
Cady,  Cleveland;  D.  McFarlan  Moore,  Harrison,  N.  J.; 
Robert  B.  Ely,  Bloomfield ;  Adolph  Hertz,  New  York; 
Walton  Forstall,  Philadelphia;  Frank  S.  Price,  Boston. 

Section  chairmen  for  the  fiscal  year  1921-1922  will 
be:  New  York,  H.  V.  Bozell;  New  England,  William  J. 
Drisko;  Philadelphia,  H.  B.  Andersen;  Chicago,  F.  F. 
Fowle. 

Dr.  Crampton,  the  new  president,  is  an  ophthalmolo- 
gist practicing  in  Philadelphia.  He  has  previously 
served  the  society  on  committees  and  as  an  officer. 


New  England  Public  Utility  Information 
Bureau  Organized 

TO  DISTRIBUTE  correct  information  about  public 
utilities  in  the  six  New  England  states  a  public 
utility  information  bureau  has  been  established  under 
the  direction  of  C.  L.  Edgar,  president  of  the  Edison 
Electric  Illuminating  Company  of  Boston;  A.  M.  Barnes, 
president  of  the  Cambridge  Gas  Light  Company;  E.  W. 
Longley,  vice-president  of  the  New  England  Telephone 
&  Telegraph  Company;  Arthur  E.  Childs,  president  of 
the  Massachusetts  Lighting  Companies,  Boston,  and  H. 
T.  Sands,  president  of  the  Haverhill  Electric  Company. 
The  bureau  plans  to  maintain  an  office  in  Boston  in 
charge  of  a  salaried  director  and,  besides  Issuing  read- 
ing matter  of  interest  to  the  public,  expects  to  furnish 
commercial  organizations  with  competent  speakers. 

Work   Started   on  New  Arkansas 
33,000- Volt  Line 

WORK  has  started  on  the  construction  of  a  new 
33,000-volt  aluminum  line  for  the  Arkansas  Light 
&  Power  Company  from  Stuttgart  to  ('larendon,  where 
it  will  tie  in  with  the  Arkansas  Utility  Company,  a  dis- 
tance of  20  miles.  Work  is  expected  to  be  completed 
by  July  15.  The  Arkansas  Utility  Company  will  dis- 
tribute to  Clarendon,  Brinkley  and  Cotton  Plant. 
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Gas-Filled  Lamps  to  Replace  Series  Arcs 
in  New  $40,000  Installation 

THE  Department  of  Public  Service  of  Hamilton, 
Ohio,  has  announced  the  completion'  of  plans  to 
rebuild  the  street-lighting  system  of  that  city.  The 
system  as  laid  out  will  require  1,400  lamps,  1,100-c.p. 
larnips  being  used  in  the  business  district,  600-c.p.  lamps 
on  the  main  thoroughfares,  400-c.p.  lamps  in  the  thickljf- 
settled  residential  districts  and  250-c.p.  lamps  in  all 
outlying  districts  and  in  the  middle  of  blocks  where 
the  distance  is  too  great  for  street  intersection  light- 
ing. Gas-filled  lamps  will  be  used,  displacing  series- 
inclosed  arc  lamps.  In  announcing  the  change,  the 
department  stated  that  it  had  been  decided  on  for 
reasons  of  efficiency,  lower  maintenance  charges  and 
better  illumination. 

The  installation  will  require  a  new  switchboard  of 
eleven  circuits  and  eleven  series  transformers.  The 
system  at  present  has  eight  circuits.  The  cost  of  the 
installation  will  be  approximately  $40,000  and  most 
of  the  material  has  been  contracted  for.  It  is  expected 
to  have  it  in  operation  by  Nov.  1. 


Foreign  Countries  to  Be  Asked  to 
Participate  in  Exposition 

ANOTHER  step  has  been  taken  by  way  of  preparation 
,.  for  the  international  exposition  to  be  held  in  Port- 
land, Ore.,  in  1925.  The  Senate  has  passed  a  bill  auth- 
orizing the  Pre^fident  to  invite  foreign  countries  to  par- 
ticipate in  the  exposition,  which  is  intended  to  cele- 
brate the  completion  of  the  transcontinental  and  Pacific 
highways  and  the  centennial  of  the  invention  of  the 
electromagnet,  as  well  as  to  exemplify  the  development 
of  hydro-electric  energy. 


Rulings  of  Federal  Power  Commission 

A  RULING  to  the  effect  that  the  leasing  of  a  project 
by  a  licensee  to  another  would  not  be  a  voluntary 
transfer  within  the  meaning  of  the  water-power  act 
has  been  approved  by  the  Federal  Power  Commission. 
It  was  held,  however,  that  the  commission  would  have 
to  give  its  consent  to  the  terms  and  conditions  of  the 
sub-lease  since  it  clearly  was  the  purpose  of  Congress 
to  have  the  commission  retain  control  over  its  opera- 
tion. A  licensee  may  not  escape  his  responsibility  by 
leasing  the  property  to  another  and  will  be  held  to 
account  by  the  commission  for  the  earnings  of  the 
project. 

Another  ruling  is  that  the  temporary  withdrawal  of 
public  lands  included  within  proposed  extensions  of 
the  Sequois,  Yellowstone  and  Crater  Lake  National 
Parks  in  no  way  interferes  with  the  authority  of  the 
commission  to  license  any  water-power  development 
within  the  areas  temporarily  withdrawn. 

The  commission  also  holds  it  to  be  unnecessary  to 
advertise  a  project  upon  the  filing  of  an  application  for 
license  if  it  has  been  advertised  at  the  time  the  applica- 
tion for  a  preliminary  permit  was  filed. 

In  connection  with  the  applications  of  the  United 
Mills  Company,  the  Granite  Falls  Manufacturing  Com- 
pany and  the  Catawba  Valley  Light  &  Railway  Com- 
pany, involving  lands  in  the  Boone  national  forests  of 
North  Carolina,  the  commission  holds  that  the  provi- 
sion of  the  law  providing  for  filing  notice  in  the  local 
land  office  is  inapplicable,  as  in  the  provision  regulating 


the  opening  of  power-reserve  landx  to  disposition  under 
the  public  land  laws. 

In  connection  with  the  application  of  the  Citizens' 
Light,  Power  &  Water  Company  of  Ketchikan,  Alaska, 
to  purchase  timl>er  from  lands  embraced  within  a 
power  reservation  it  has  been  ruled  that  timber  on 
such  lands  may  be  sold  under  the  authority  of  the  Secre- 
tary of  the  Interior. 


Research  and  Labor  Outstanding 
Problems,  Says  Dr.  Nichols 

IN  THE  presence  of  a  distinguished  assemblage  of 
scientists,  educators,  engineers  and  public  officials. 
Dr.  Ernest  Fox  Nichols  was  inaugurated  seventh  presi- 
dent of  the  Massachusetts  Institute  of  Technology  at 
Cambridge  on  Wednesday  of  last  week,  succeeding  the 
late  Dr.  Richard  C.  Maclaurin.  Although  the  exercises 
were  of  extreme  simplicity,  the  occasion  was  marked  by 
a  profound  appreciation  of  the  importance  of  engineer- 
ing education  and  scientific  research  in  attacking  the 
problems  of  modern  civilization,  including  labor  issues 
as  well  as  material  advancement. 

The  inaugural  took  place  in  the  Walker  Memorial 
building,  fronting  the  Charles  River  Basin,  and  included 
an  invocation  by  the  Rev.  George  A.  Gordon,  D.D.,  pastor 
of  the  Old  South  Church,  Boston,  and  addresses  by  Dr. 
Elihu  Thomson,  acting  president  of  the  institute;  Gov. 
Channing  H.  Cox  of  Massachusetts,  President  A. 
Lawrence   Lowell   of   Harvard  University,   Prof.   H.  P. 


ACAJJEMIC   PROCESSION   AT   INAUGURATION    OF   PRESIDENT 

NICHOLS 

Left  to  right — Governor  Channing  H.  Cox  of  Massachusetts, 
Edwin  S.  Webster  of  Stone  &  Webster,  President  Nichols,  Dr. 
Elihii  Thomson,  acting  president  M.  I.  T.  :  Chief  Marshal  Frank  L. 
Locke. 

Talbot,  chairman  of  the  institute  faculty,  and  President 
Nichols.  In  inducting  President  Nichols  into  office.  Dr. 
Thomson  said  in  part: 

"The  service  rendered  by  the  Massachusetts  Insti- 
tute of  Technology  during  its  existence  of  some  few 
years  more  than  half  a  century  in  establishing  upon  a 
firm  basis  technical  education  and  engineering  training 
would  not  have  been  possible  had  it  not  been  fortunate 
in  having  exceptional  men  at  its  head — men  of  great 
ability,  high  ideals  and  intense,  almost  passionate  reali- 
zation of  the  future  of  science  and  its  applications.  The 
building  up  of  a  great  school  from  small  beginnings 
amid  many  difliculties  required  their  unselfish  devotion 
to   a  difficult  task  and  earnest   support   from  faculty. 
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alumni,  at  first  very  few,  and  the  frieiwls  of  the  school. 
Their  tirele.ss  effort  led  to  increasing  public  confidence 
and  general  recognition  of  the  value  and  necessity  of  the 
kind  of  training  for  which  the  school  has  stood — tech- 
nology, broadened  and  illuminated  by  scientific  study, 
work  founded  on  thorough  scientific  research  and  inves- 
tigation as  against  rule-of-thumb  or  traditional  methods 
merely — not  a  narrow  specialization,  but  learning  which 
looks  forward  as  well  as  backward,  that  uses  history 
as  a  means  of  inspiration  for  further  advance  and 
achievement." 

Closer  contact  between  educational  institutions  and 
industry  was  commended  by  Professor  Talbot,  who 
said :  "Most  problems  relating  to  the  improvement  or  de- 
velopment rather  than  to  the  control  of  industrial  opera- 
tions resolve  themselves  into  abstract  problems  in 
physics,  chemistry,  mechanics  or  electricity.  The  smaller 
research  organizations  have  neither  time  nor  facilities 
for  their  solution;  even  the  largest  are  confronted  with 
questions  which  demand  access  to  large  libraries,  or 
special  equipment,  or  co-ordinated  attack  by  several 
specialists,  and  on  such  problems  the  staff  and  facili- 
ties of  a  technical  school  can  be  brought  to  bear  with 
pecufiar  effectiveness,  and  the  findings  will  be  regarded 
as  authoritative  and  impartial." 

Broad  Education  Essential 

The  temptation  to  introduce  more  detailed  technical 
courses  at  the  expense  of  other  background-building 
studies  was  discountenanced  by  President  Nichols,  who 
spoke  in  part  as  follows: 

"The  two  outstanding  industrial  problems  today  are: 
d)  The  more  intensive  application  of  scientific  knowl- 
edge and  research  to  the  processes  and  products  of 
industry;  (2)  the  cultivation  of  better  understanding 
and  more  wholesome  relations  between  labor  and  man- 
agement. Both  of  these  problems  may  rightly  claim 
attention  in  any  modern  scheme  of  technical  education. 

"With  depleted  reserves  applied  science  must  soon 
face  one  of  two  alternatives.  Either  it  must  descend 
from  its  past  and  present  rapid  succession  of  revolu- 
tionary achievements  to  a  more  modest  hand-to-mouth 
e.xistence,  reworking  old  accomplishments  and  consum- 
ing next  year  whatever  pure  science  at  its  present 
working  rate  may  discover,  or  else  the  hosts  of  pure- 
science  research  must  be  vastly  strengthened  and  the 
volume  of  their  yearly  output  many  times  increased. 

"Under  these  circumstances  technical  schools  owe  to 
modern  industry  the  more  intensive  cultivation  of  re- 
search, with  increasing  emphasis  on  pure  science. 

"No  industrial  question  is  of  greater  importance  than 
human  relations  in  industry,  ,nd  none  is  more  complex 
or  baffling.  Yet  no  pains  can  be  spared,  or  are  being 
spared,  to  find  remedial  measures.  Many  hopeful 
schemes  for  a  better  human  organization  of  industry 
have  been  suggested  and  are  under  trial,  some  for- 
tunately with  encouraging  promise. 

"The  dominant  bearing  of  this  discussion  on  tech- 
nical education  is  this:  Our  technical  schools  are  train- 
ing the  future  brain  workers  and  managers  of  industry. 
We  may,  therefore,  well  ask  ourselves  at  this  time  if 
there  is  anything  we  can  do  beyond  what  we  are  now 
doing  to  train  our  students  to  understand  more  funda- 
mentally and  to  meet  more  successfully  the  gravest  of 
all  their  future  responsibilities,  the  organization  and 
management  of  men — a  responsibility  which  they  and 
we  owe,  not  to  industry  alone,  but  to  the  whole  eeo- 
nom.ic,  social  and  political  stability  of  the  nation." 


New  Orleans  Alarmed  Over  Inability  of 
IJUlity  to  Meet  Demands 

THE  gas  and  electric  equipment  of  New  Orleans,  La., 
is  no  longer  adequate,  according  to  Iteceiver  J.  D. 
O'Keefe  of  the  New  Orleans  Railway  &  Light  Company, 
who  announced  last  week  that  he  will  not  be  able  to  meet 
the  demands  for  new  installations.  The  receiver  accom- 
panied his  announcement  with  a  table  showing  the 
growth  of  the  electric  department  in  the  past  seven 
years,  from  1914  to  1920.  This  indicates  an  increase 
from  120  per  cent  in  the  number  of  meters  and  250  per 
cent  in  the  output.  The  present  generating  capacity  of 
dependable  units  is  shown  to  be  45,000  kw.,  while  the 
connected  load  is  in  excess  of  67,000  kw. 

The  growth  of  the  gas  department  is  shown  in  a 
similar  table  to  be  as  great.  The  city  authorities  have 
now  suddenly  awakened  to  the  dangers  that  threaten  the 
industrial  expansion  of  the  city  and  the  complete  cessa- 
tion of  the  building  program,  at  present  on  the  eve 
of  development.  The  industrial  bureau  of  the  Associa- 
tion of  Commerce  is  really  alarmed  over  the  outlook 
and  a  hurried  meeting  of  that  body  has  been  called  to 
consider  the  problem. 


No  Bituminous  Coal  Shortage  Anticipated 

A  REPORT  by  George  H.  Gushing,  managing  direc- 
tor of  the  American  Wholesale  Coal  Association, 
to  the  members  of  the  association  at  their  annual  con- 
vention June  7  and  8  gives  five  conclusions  relative  to 
the  near  future  of  the  bituminous  coal  market  that  are 
of  interest  to  electric  light  and  power  men.     They  are: 

First — A  general  and  pronounced  revival  of  business 
at  home  is  out  of  the  question  until  after  the  middle  of 
July,  1922;  it  will  be  unprecedented  if  it  comes  prior 
to  July,  1923. 

Second — No  dependable  revival  of  the  export  busi- 
ness is  possible  until  political  conditions  in  Russia  have 
been  stabilized. 

Third — Without  a  marked  revival  of  domestic  or  for- 
eign business,  or  both,  the  existing  capacity  of  the 
railroads  cannot  be  so  seriously  taxed  as  to  create 
another  coal  shortage. 

Fourth — Except  between  Jan.  15  and  March  15,  1922 
— when  industrial  consumers  will  be  buying  coal  for 
storage  in  anticipation  of  a  strike  of  the  bituminous 
miners  on  April  1,  1922 — the  bituminous  mines  will 
not  during  this  coal  year  produce  in  excess  of  50  per 
cent  of  their  rated  capacity  or  in  excess  of  75  per  cent 
of  their  normal  production. 

Fifth — By  the  end  of  1923  the  home  market  will  ex- 
press a  demand  for  bituminous  coal  considerably  in 
excess  of  600,000,000  tons  per  annum;  the  foreign  mar- 
ket should  want  40,000.000  tons,  and  it  will  be  with 
difficulty  that  we  shall  meet  home  demands.  Then  will 
follow  a  protracted  period — hardly  less  than  five  years 
— during  which  bituminous  coal  prices  will  be  uniformly 
high.  

Stanley  Patent  Amendment  Reported 

THE  Senate  committee  on  patents  has  reported  fav- 
orably and  recommends  the  prompt  passage  of  the 
Stanley  amendment  which  requires  foreigners  to  whom 
American  patents  are  granted  to  conduct  manufacture 
on  a  reasonable  scale  within  the  continental  limits  of 
the  United  States.  Manufacture  must  begin  within 
two  years. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


Radio  Connects  United  States  with 
Indo-China. — Plans  have  been  com- 
pleted whereby  commercial  radio  mes- 
sages may  be  sent  from  San  Francisco 
via  Hawaii,  Guam  and  the  Philippines 
to  Hanoi  or  Saigon,  in  French  Indo- 
China. 

University  of  Arkansas  Has  Meter- 
men's  Course. — A  special  metermen's 
course  under  the  direction  of  the  de- 
partment of  electrical  engineering  of 
the  University  of  Arkansas,  Fayette- 
ville,  Ark.,  will  be  held  from  June  20 
to  June  24,  with  alternate  class  and 
laboratory  work. 

Popularizing  the  Electric  Range  in 
Virginia. — The  State  Corporation  Com- 
mission of  Virginia  has  granted  per- 
mission to  the  Virginia  Railway  & 
Power  Company  to  cut  its  domestic 
rates  for  electrical  energy  at  Peters- 
burg squarely  in  half,  or  to  5  cents 
a  kilowatt-hour,  for  cooking,  heating, 
battery  charging  and  ice-making  pur- 
poses. The  consumer  must  use  a  mini- 
mum of  30  kw.-hr.  It  is  hoped  that 
under  this  rate  electrical  cooking  will 
gain  great  popular  favor. 

Manufacturers  of  Indianapolis  Ask 
Lower  Rates. — At  a  meeting  of  the 
Indianapolis  manufacturers,  power  rate 
committee  recently  plans  were  made  to 
appeal  to  the  Public  Service  Commis- 
sion, to  lower  electric  power  rates  in 
Indianapolis.  This  committee  is  com- 
posed of  representatives  of  Indianapolis 
manufacturers  who  use  electric  power 
provided  by  local  companies.  It  will 
ask  the  co-operation  of  the  manufac- 
turers' committee  of  the  Chamber  of 
Commerce  in  the  movement. 

Electrical    Development    in    Russia. — 

According  to  a  young  Russian  engineer, 
C.  L.  Lipman,  who  spoke  recently  in 
London  before  the  Institution  of  Elec- 
trical Engineers,  initial  efforts  to  fur- 
ther the  much-advertised  soviet  scheme 
of  nation-wide  electrification  have  ac- 
tually been  made  under  government  con- 
trol, though  the  general  destitution  and 
the  dearth  of  engineering  materials 
have  not  permitted  progress  much  be- 
yond the  excavating  and  layout  stage. 
Work  on  the  Kashir  generating  station 
to  supply  Moscow  and  its  environs  is 
being  rushed  day  and  night,  according 
to  Mr.  Lipman.  At  present  the  city 
is  being  illuminated  by  the  Bogorodsky 
transmission  station  helped  out  by  a 
temporary  district  station,  and  some 
large  industries  are  said  to  be  receiv- 
ing power.  In  the  Petrograd  district 
a  new  station  has  been  begun,  the 
speaker   said,   on   the    Viazen    marshes, 


and  a  huge  hydro-electric  plant  has 
been  put  under  construction  on  the 
River  Svir.  In  the  Donetz  basin  thirty 
power  houses,  with  a  total  rating  of 
190,000  kw.,  are  in  operation  in  three 
of  the  chief  districts,  while  3,0OU 
motors,  totaling  122,240  hp.,  have  been 
lepaired  and  put  to  use.  Another  large 
power  house  was  said  to  be  under  con- 
struction in  the  Kizelovsk  coal  district 
in  the  Ural. 

Copies  of  Scientific  Articles  to  Be 
Made  Available. — The  Research  Infor- 
mation Service  of  the  National  Re- 
search Council  announces  that  it  is 
prepared  to  assist  investigators  by 
locating  scientific  publications  which 
are  not  generally  or  readily  accessible. 
It  will  also,  when  desired,  have  manu- 
scripts, printed  matter  or  illustrations 
copied  by  photostat  or  typewriter.  The 
cost  of  copying  varies  from  10  cents  to 
25  cents  per  page.  Requests  for  as- 
sistance should  be  addressed  National 
Research  Council,  Information  Service, 
1701  Massachusetts  Avenue,  Washing- 
ton, D.  C. 

Electric    Irrigation    in    California. — 

San  Joaquin  County,  California,  has 
183,853  acres  of  land  under  irrigation, 
according  to  the  latest  census  figures, 
of  which  amount  31,915  acres  is  irri- 
gated by  means  of  electric  power  fur- 
nished by  the  Western  States  Gas  & 
Electric  Company,  Stockton  division. 
Electrical  energy  is  rapidly  becoming 
the  most  popular  means  of  irrigating 
lands  because  of  its  flexibility,  reliabil- 
ity and  economy.  Scarcely  a  week 
passes,  it  is  reported,  wi*hort  applica- 
tions to  the  company  for  service  of  this 
kind,  which  dates  back  only  ten  years. 
Today  it  serves  ..  total  of  13,527  hp.  of 
this  class,  of  business,  nearly  all  of 
which  is  in  San  Joaquin  County. 

International  Lighting  Commission  to 
Meet  in  Paris  in  July. — The  Interna- 
tional Commission  of  Lighting,  which 
was  founded  in  1913  to  continue  and 
extend  the  work  of  the  International 
Commission  of  Photometi-y,  will  hold 
its  first  session  at  Paris  on  July  4  to 
July  9  next.  Five  technical  sessions 
of  the  commission  will  be  held,  at  which 
there  will  be  considered  the  proposed 
international  standard  of  lighting  advo- 
cated by  the  British  national  committee, 
with  reports  by  the  committees  of  the 
United  States,  France  and  Great  Brit- 
ain, and  the  photometric  nomenclature 
and  definitions  proposed  by  the  same 
committees.  Reports  will  be  presented 
to  the  commission  on  the  following  sub- 
jects, among  others,  by  the  committees 
of  the  countries  respectively  indicated: 
Heterochromatic  photometry  (France 
and  United  States);  use  of  light  filters 
in  heterochroniatic  photometry  (United 
States);  properties  of  the  normal  eye 
(Italy);  relative  visibility  function  and 
the  mechanical  equivalent  of  light 
(United  States);  automobile  headlamps 
(United  States);  lighting  rules  from 
the  point  of  view  of  safety  and  of 
health  (France);  lighting  legislation 
(United  States).  The  president  of  the 
commission  is  Prof.  T.  Vautier  of  the 
Lyons  faculty  of  Science. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


Utah  Section.  A.  I.  E.  E. — Officers  of 
this  section  have  been  elected  as  fol- 
lows: Chairman,  Paul  P.  Ashworth, 
distribution  engineer  Utah  Power  & 
Light  Company;  secretary,  C.  R.  Hig- 
son,  assistant  to  general  superintendent 
Utah  Power  &  Light  Company;  junior 
past-chairman,  J.  F.  Merrill,  dean  of 
School  of  Mines,  University  of  Utah; 
executive  committee,  H.  W.  Clark,  J.  A. 
Kahn,  Robert  Miller  and  W.  A.  Moser. 

Spokane  Section,  A.  I.  E.  E. B.  M. 

Merrill,  superintendent  of  light  and 
power  for  the  Washington  Water 
Power  Company,  was  elected  chairman 
of  this  section  at  the  annual  meeting 
on  May  20.  The  other  oflicers  elected 
were:  Vice-chairman,  L.  J.  Pospisil; 
secretary  and  treasurer,  H.  L.  Melvin; 
members  of  the  executive  committee, 
J.  W.  Hungate,  J.  S.  McNair  and  D. 
F.  Henderson.  Following  the  A.  L  E.  E. 
election  and  annual  dinner  a  meeting 
of  the  Associated  Engineers  of  Spokane 
•was  held,  at  which  Carl  F.  Uhden,  chief 
engineer  of  the  huge  Skagit  River  proj- 
ect of  Seattle,  told  of  his  work. 

Denver  Section,  A.  L  E.  E. — At  the 
ennual  meeting  of  this  section,  held 
Saturday,  May  21,  officers  for  the  com- 
ing year  were  elected  as  follows: 
Chairman,  Burton  C.  J.  Wheatlake, 
manager  supply  department  of  the  Gen- 
et al  Electric  Company;  vice-chairman. 
Edward  A.  Phinney,  vice-president'  and 
general  manager  Jeff'erson  County 
Power  &  Light  Company;  secretary- 
treasurer,  Robert  B.  Bonney,  educa- 
tional director  Mountain  States  Tele- 
phone &  Telegraph  Company.  Prof. 
L.  D.  Grain,  of  the  Colorado  Agricul- 
tural College,  Fort  Collins,  spoke  on 
"Electricity  on  the  Farm." 


Coming    Meetings    of    Electrical    and 
Other  Technical  Societies 

American    Society    for    Testing    Materials 

Asbur.v   Park,  X.   J.,  June   20-24. 

A.  I.  E.  E.  Annual  Convention — Salt  Lake 
City,  .June  20-25.  (For  program  see 
issue  of  April  30,  page  1009.) 

X.     E.     L.     A..     North     Central     Division 

Duluth,  Minn..  June  21-23.  (For  pro- 
gram see  issue  of  June  4,  page  1332.J 

National     District     Heating     Association 

Cedar  Point,  Oliio,  June  22-24.  (For 
program  see  issue  of  May  7,  page  1U69  ) 

N.  E.  L.  A..  Iowa  Section — Lake  Okoboji. 
June  22-24. 

Association  of  Municipal  Electrical  Utili- 
ties of  Ontario — Niagara  Falls.  Onta- 
rio, June  23-25. 

.Associated  Manufacturers  of  Electrical 
Supplies  —  New  London,  Conn.,  June 
27-30. 

Society  for  the  Promotion  of  Engineering 
Education  —  New  Haven,  Conn.,  June 
28-July   1. 

Ohio  Electric  Light  Association  —  Cedar 
Point,  Ohio,  July   12-15. 

National  Association  of  Electrical  Con- 
tractors and  Dealers  —  Buffalo.  July 
18-22.  ( For  program  see  issue  of  ,\pril 
30,  page  lOin.) 
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Recent  Courl 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Transmission  Tower  on  Right-of-Way 
Not  an  "Attractive  Nuisance." — A  boy 
who  climbed  an  electric  b-ansmission 
towel"  erected  on  a  right-of-way  through 
land  owned  by  the  boy's  father  and, 
though  he  did  not  touch  the  wires,  re- 
ceived a  shock  while  in  the  "danger 
zone"  that  caused  him  to  fall  and  sus- 
tain fatal  injuries  was  a  trespasser, 
the  Court  of  Civil  Appeals  of  Texas 
found,  in  McCoy  vs.  Texas  Power  & 
Light  Company,  and  damages  for  his 
death  could  not  be  recovered.  Not- 
withstanding that  the  tower  bore  no 
warning  sign  it  did  not  constitute  a 
nuisance  attractive  to  childi'en,  in  the 
legal  meaning  of  the  term.  (279  S.  W. 
623.)* 

Ownership  of  Supporting  Structure 
by  Another  Does  Not  Abolish  Duty  of 
Protecting  Wires. — Affirming  a  judg- 
ment for  damages  because  of  injuries 
sustained  by  a  boy  who  climbed  on  a 
railroad  bridge  and  came  into  contact 
with  electric  wires  (New  York,  New 
Haven  &  Hartford  Railway  Company 
vs.  Fruchter),  the  United  States  Circuit 
Court  of  Appeals  asserted  that  a  law- 
ful structure  may  because  of  its  attract- 
iveness to  children  render  its  owner 
liable  for  harm  resulting  to  a  child 
lured  by  it.  (See  issue  of  June  11, 
page  1392).  The  company,  it  further 
held,  was  not  relieved  from  its  duty  to 
guard  the  wire  by  the  fact  that  it  did 
not  own  the  bridge,  even  though  it  was 
the  bridge  and  not  the  wire  which  was 
the  real  attraction.     (271  Fed.  419.) 

What  Constitutes  a  Navigable 
Stream? — In  Economy  Light  &  Power 
Company  vs.  United  States  the  ques- 
tion of  navigability  came  up  for  exami- 
nation by  the  Supreme  Court  of  the 
United  States  (see  Electrical  World 
for  April  30,  page  1010.)  The  test  of 
navigability,  the  court  stated,  "is 
whether  the  river  in  its  natural  state 
is  used  or  capable  of  being  used  as  a 
highway  for  commerce  over  which  trade 
and  travel  is  or  may  be  conducted  in 
the  customary  modes  of  trade  and 
travel  on  water.  Navigability,  in  the 
sense  of  the  law,  is  not  destroyed  be- 
cause the  watercourse  is  interrupted  by 
occasional  natural  obstructions  or 
portages;  nor  need  the  navigation  be 
open  at  all  seasons  of  the  year  or  at 
all  stages  of  the  water."  A  decision 
of  a  state  supreme  court  that  a  river 
was  not  navigable  is  not  conclusive  on  a 
federal  court  having  different  evidence 
before  it.  It  is  for  Congress  and  not 
the  courts  to  declare  whether  a  navi- 


•The  left-hand  numbers  refer  to  the 
volume  and  the  right-hand  number.'!  to  the 
jjage   of   the   National    Reporter    System. 


gable  river  which  has  fallen  into  dis- 
use as  a  highway  of  commerce  is  to  be 
abandoned  as  such  a  highway.  (41 
S.  C.  R.  409.) 

Responsibility  of  Power  Company  for 
Low  Wires  Across  Street. — The  Ala- 
bama Power  Company  appealed  from 
a  verdict  in  a  suit  brought  against  it 
by  one  Fergusen,  who  was  injured 
while  driving  on  a  street  across  which 
the  coiiiiiany's  wires  were  strung  by  the 
toppling  over  of  crates  with  which  his 
wagon  was  loaded  because  of  these 
crates  coming  in  contact  with  the  wires. 
The  company's  plea  that  it  was  the 
duty  of  the  plaintiff  to  look  out  for  the 
wires  was  held  by  the  Supreme  Court 
of  Alabama  to  be  deficient  in  that  it 
omitted  any  averment  of  fact  which 
imposed  on  him  such  a  duty,  and  the 
question  asked  a  witness,  "Whose  duty 
was  it  at  the  time  to  maintain  those 
wires?"  though  improper  as  calling  for 
a  mere  opinion,  was  harmless  to  de- 
fendant, whose  ownership  and  use  of 
the  wires  had  been  clearly  shown. 
(87   So.   796.) 

Finding  on  Reasonable  Inference  of 
Compensable  Injury  Final. — The  Su- 
preme Court  of  Michigan  has  affirmed 
the  award  by  the  Industrial  Accident 
Board  of  the  state  of  damages  for  the 
death  of  a  boilermaker  found  with  life 
extinct  under  the  boiler  where  h-; 
had  been  working  (Paton  vs.  Poi*-, 
Huron  Engine  &  Thresher  Company). 
Although  the  testimony  showed  that 
the  man  had  I'eceived  an  electric  shock 
from  a  wet  110-volt  lighting  cord,  the 
company  maintained  that  the  inference 
that  this  had  caused  his  death  was  only 
conjectural  and  asked  reversal  of  judg- 
ment under  the  legal  rule  that  where 
two  inferences  equally  consistent  with 
the  facts  arise  from  the  evidence  one 
of  which  makes  the  employer  liable  and 
the  other  of  which  does  not  the  applica- 
tion shall  fail.  This  rule,  the  court  held, 
does  not  apply  where  there  exists  a 
reasonable  inference  that  the  injury 
arose  out  of  the  employment.  (182 
N.  W.  639.) 

Los  Angeles-Southern  California 
Edison  Contract  Sustained. — In  Miller 
vs.  City  of  Los  Angeles,  a  taxpayers' 
action  to  enjoin  the  city  from  carrying 
out  a  contract  made  two  years  ago  with 
the  Southern  California  Edison  Com- 
pany as  the  result  of  the  indorsement 
by  the  voters  of  a  bond  issue  to  enable 
the  municipality  to  purchase  the  com- 
pany's distribution  system  within  the 
city  limits  (see  Electrical  World, 
May  31,  1919,  page  1181),  the  Supreme 
Court  of  ■  California  has  affirmed  the 
judgment  for  the  city  rendered  in  the 
inferior  court,  holding  (1)  that  under 
its  charter  empowering  the  city  to  pur- 
chase property  necessary  to  furnish 
light,  heat  and  power  the  city  could 
purchase  electrical  energy  for  distribu- 
tion; (2)  that  the  city  was  authorized 
to  contract  for  the  sale  of  surplus  elec- 
tricity to  corporations  for  distribution 
outside  city,  and  (3)  that  a  contract 
to  purchase  a  distributing  system  with- 
out assuming  indebtedness  need  not  be 
submitted  to  the  voters.   (197  Pac.  347.) 


Commission 
Rulings 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Compulsory  Service. — The  Wisconsin 
Railroad  Commission  has  refused  to  al- 
low a  rolling-mill  company  operating 
an  electric  service  for  forty-four  con- 
sumers to  discontinue  such  service,  al- 
though the  owners  asserted  its  unprof- 
itable nature  and  their  desire  to  with- 
draw from  the  business.  The  con- 
sumers protested  against  its  abandon- 
ment and  declared  their  willingness  to 
pay  fair  rates. 

Responsibility  for  Tampering  with 
Meter. — While  utilities  have  an  un- 
doubted right  to  cut  off  service  to 
patrons  who  misuse  or  abuse  it,  the 
Pennsylvania  Public  Service  Commis- 
sion has  declared,  the  charge  of  tamper- 
ing with  a  meter  is  too  serious  to  be 
sustained  except  upon  clear  and  satis- 
factory proofs.  In  a  case  where  such 
proofs  were  not  sufficient  to  convince 
the  commission  gas  service  was  ordered 
restored.  The  Utah  Public  Utilities 
Commission  ordered  a  consumer  whose 
electric  meter  had  been  tampered  with, 
but  not,  according  to  the  consumer,  with 
his  knowledge  or  approval,  to  install 
protective  devices  on  penalty  of  discon- 
tinuance of  service. 

Rates  Increased  in  Indiana.  —  In- 
creased rates  for  the  Indiana  &  Michi- 
gan Electric  Company,  affecting  vir- 
tually all  its  Indiana  consumers  in  the 
St.  Joseph  River  valley,  except  the 
larger  industrial  consumers,  have  been 
authorized  by  the  Indiana  Public  Serv- 
ice Commission.  The  advances  granted, 
however,  were  not  so  much  as  requested 
by  the  company.  The  commission  esti- 
mated that  its  order  would  add  $142,- 
000  annually  to  the  company's  revenues, 
thus  giving  it  a  return  of  8  per  cent 
on  an  investment  of  $10,000,000. 
Domestic  lighting  rates  in  South  Bend, 
Mishawaka,  Elkhart  and  Ligonier  were 
increased  approximately  7  per  cent, 
and  commercial  rates  were  advanced  10 
per  cent.  Power  rates  for  all  consum- 
ers having  less  than  500-hp.  demand 
also  were  advanced  approximately  10 
per  cent.  No  increase  was  made  in  the 
domestic  and  commercial  rates  affect- 
ing other  cities,  except  that  the  mini- 
mum monthly  charge  was  fixed  at  $1.25 
in  the  towns,  not  including  the  four 
larger  cities,  and  at  $2  in  rural  dis- 
tricts. The  minimum  monthly  bill  for 
the  domestic  consumers  in  the  four 
cities  was  raised  from  85  cents  to  $1. 
Half  of  the  $142,000  increase  in  rev- 
enue estimated  to  result  from  the  ad- 
vances is  expected  to  be  borne  by  the 
smaller  consumers,  including  house- 
holders, and  the  other  half  by  the 
smaller  power  consumers. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


E.  J.  Fowler,  who  was  elected  chair- 
man of  the  Accounting  Section  of  the 
National  Electric  Light  Association  at 
the  convention  in  ChicaKO,  has  been 
statistician  for  the  Commonwealth 
Edison  Company  and  one  of  its  pred- 
ecessors in  Chicago,  the  Chicago 
Edison      Company,      for      twenty-three 


years  and  has  been  with  the  company 
altogether  twenty-five  years.  He  was 
one  of  the  pioneer  substation  operators 
in  Chicago,  his  first  position  being  that 
of  operator  of  the  old  Adams  Street 
distribution  board.  This  position  he 
held  for  a  year  and  a  half,  being  then 
transferred  to  the  general  office  and 
assigned  to  statistical  work,  which  has 
since  developed  into  the  present  statis- 
tical department.  In  addition  to  this 
work  Mr.  Fowler  developed  the  machine- 
billing  and  bookkeeping  methods  which 
are  now  in  general  use  on  the  500,000 
accounts  of  the  company.  The  only 
break  in  his  service  with  the  company 
occurred  during  the  war,  when  he  was 
commissioned  a  major  in  the  Quarter- 
master's Corps,  reporting  for  duty  in 
April,  1918.  He  rendered  valuable  serv- 
ice at  Washington  in  organizing  and 
managing  a  statistical  department  in  the 
Quartermaster  General's  office.  Later, 
when  the  Quartermaster's  Corps  was 
reorganized,  his  work  was  classified  as 
the  statistical  division  of  the  office  of 
the  Director  of  Purchase  and  Storage. 
The  most  important  part  of  this  gov- 
ernment work  consisted  of  a  monthly 
stock  report  showing  goods  at  depots 
and  in  transit  here  and  overseas.  Such 
records  had  been  very  incomplete,  but 
by  means  of  his  report  Mr.  Fowler 
largely  prevented  ordering  on  too  great 
a  scale,  made  it  possible  to  give  prompt 


attention  to  supplies  which  were  run- 
ning low  and  kept  track  of  the  location 
of  available  supplies,  thus  saving  the 
government  large  sums.  Mr.  Fowler 
has  been  very  active  in  the  affairs  of 
the  Accounting  National  Section  of  the 
N.  E.  L.  A.  He  organized  and  was 
chairman  of  the  committee  on  cus- 
tomers' records  and  billing  methods, 
and  he  was  also  chairman  of  the  first 
committee  on  insurance.  He  organized 
and  is  now  chairman  of  the  committee 
on  security  holders'  records.  He  is  a 
member  of  the  Western  Society  of  En- 
gineers. Mr.  Fowler's  education  in 
electrical  education  was  obtained  at  the 
University  of  Nebraska,  Lincoln,   Neb. 

W.  H.  Harrington,  formerly  assist- 
ant chief  engineer  of  the  New  Depar- 
ture Manufacturing  Company,  Bristol, 
Conn.,  has  been  appointed  electrical 
engineer  of  the  Arrow  Electric  Com- 
pany, Hartford,  Conn. 

Hartley  Rowe,  formerly  manager  of 
the  Detroit  office  of  Lockwood,  Greene 
&  Company,  engineers,  has  been  trans- 
ferred to  Boston  as  district  manager, 
succeeding  Kenneth  Moller,  who  was 
recently  made  a  member  of  the  firm. 

Ernest  F.  Learned  has  been  appointed 
sales  agent  for  the  C.  W.  Hunt  Engi- 
neering Corporation,  with  offices  at  141 
Milk  Street,  Boston.  He  will  represent 
this  organization  in  the  marketing  of 
coal  and  ash-handling  machinery,  indus- 
trial railways,  industrial  electric  loco- 
motives and  other  equipment  for  the 
conveying  of  bulk  material  as  manu- 
factured by  the  C.  W.  Hunt  Company, 
Inc.,  of  West  New   Brighton,  N.  Y. 

J.  R.  Haskin  has  been  appointed  dis- 
trict manager  of  the  Southern  Cali- 
fornia Edison  Company  at  Lancaster, 
to  succeed  H.  A.  Brody,  who  has  been 
transferred  to  the  new  Lindsay  dis- 
trict. Upon  leaving  college  Mr.  Haskin 
took  up  electrical  work  in  the  shops 
of  the  General  Electric  Company  and 
Westinghouse  Electric  &  Manufacturing 
Company,  later  going  with  the  Niagara 
Falls  Power  Company.  He  resigned 
his  position  as  assistant  superintend- 
ent of  the  latter  company  during  the 
Spanish-American  War  and  saw  active 
service  in  Porto  Rico.  On  his  discharge 
from  the  army  he  re-entered  the  West- 
inghouse organization  and  filled  vari- 
ous positions  in  the  engineering  depart- 
ment until  1917,  when  he  moved  to  Los 
Angeles  and  became  power  sales  agent 
for  the  Los  Angeles  City  Bureau  of 
Power  and  Light.  Early  in  1920  he  en- 
tered the  commercial  department  of 
the  Southern  California  Edison  Com- 
pany and  received  his  appointment  as 
district  manager  the  first  of  this  year. 


Edgar  Blessing  of  Danville,  Ind.,  an 
attorney,  has  been  appointed  by  Gov. 
Warren  T.  McCray  as  a  member  of  the 
Indiana  Public  Service  Commission  to 
succeed  E.  I.  Lewis,  who  resigned  to 
become  a  member  of  the  Interstate 
Commerce  Commission.  Mr.  Blessing 
assumed  his  duties  June  1. 

E.  J.  Condon,  Jr.,  has  recently  been 
elected  assistant  general  manager  of 
the  Intermountain  Railway,  Light  & 
Power  Company,  with  headquarters  in 
Colorado  Springs,  Col.  Mr.  Condon  will 
be  the  active  executive  in  charge  of 
the  operation  and  management  of  the 
eight  central-station  properties  of  the 
Intermountain  company.  He  is  also 
vice-president  of  the  Condon  Engineer- 
ing Company  of   Chicago.     During  his 


past  association  with  the  operation  of 
central  stations  Mr.  Condon  has  been 
able  to  effect  remarkable  economies. 
He  is  a  graduate  of  Armour  Institute 
and  gained  wide  electrical  experience 
during  war  service  in  France.  He  has 
been  superintendent  of  constraction  for 
the  Indiana  Utilities  Company  and 
manager  of  the  Minnesota  Electric 
Light  &  Power  Company.  He  is  an  as- 
sociate of  the  American  Institute  of 
Electrical  Engineers  and  has  served  on 
the  Indiana  standardization  committee. 
Robert  McF.  Doble  has  been  appoint- 
ed on  the  engineering  staff  of  the 
Metals  Exploration  Company  as  con- 
sulting engineer  in  charge  of  electric 
and  hydro-electric  power  installations 
and  operations.  His  headquarters  virill 
be  at  201  Fourteenth  Street,  Denver, 
Col. 

Major  Harry  B.  Joyce,  formerly  of 
the  Construction  Division  of  the  army, 
has  resigned  as  a  member  of  the  firm 
of  Johnson  &  Benham.  Inc.,  consulting 
engineers,  to  assume  charge  of  the  en- 
gineering work  of  the  Centi-ifugal  Fan 
Company,  Newark,  N.  J.,  engaged  In 
the  manufacture  and  installation  of 
fans,  blowers  and  ventilating  systems. 
Major  Joyce  has  had  a  broad  experi- 
ence in  general  engineering  acquired  in 
his  consulting  practice  and  as  power 
engineer  of  the  United  Electric  Light 
&  Power  Company,  New  York  City. 
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W.    E.    Robertson,    who    at    the    Hot 

Springs  meetins:  of  the  Electrical 
Supply  Jobbers'  Association  last  month 
was  appointed  a  member  of  the  execu- 
tive committee  of  the  National  Elec- 
tric Light  Association,  representing  the 
electrical  jobbers,  is  president  of  the 
Robertson-Cataract  Company,  Buffalo, 
N.  Y.  Mr.  Robertson  has  been  inti- 
mately associated  with  electrical  work 
since  1898,  when  with  his  brother, 
James  D.  Robertson,  he  formed  the 
Robertson  Electric  Construction  Com- 
pany. He  has  always  been  active  in 
association  work.  He  was  one  of  the 
founders  of  the  Society  for  Electrical 
Development  and  served  as   vice-presi- 


VV.    E.    ROBERTSON 


dent  and  director  from  its  organization 
until  Jan.  1,  1920.  Mr.  Robertson  has 
also  been  one  of  the  leaders  in  the 
Electrical  Supply  Jobbers'  Association, 
having  served  for  a  number  of  years  as 
a  member  of  the  executive  committee 
and  during  the  war  as  chairman  of  the 
war  service  committee.  In  1917  he 
served  as  chairman  of  the  Atlantic 
Division. 

Edward  Rahm,  Jr.,  formerly  Pitts- 
burgh manager  of  the  Underfeed 
Stoker  Company,  Detroit,  Mich.,  has 
established  an  office  in  Pittsburgh, 
under  the  name  of  the  Industrial  Equip- 
ment Company,  to  handle  power-plant 
equipment. 

J.  B.  Crane,  who  has  recently  joined 
the  sales  and  engineering  staff  of  the 
George  T.  Ladd  Company,  manufac- 
turer of  the  Ladd  water-tube  boiler,  has 
had  more  than  fifteen  years'  experience 
in  the  construction  and  operation  of 
power  houses  and  enjoys  a  wide  ac- 
quaintance among  public  utilities,  engi- 
neers and  mining  men  in  various  parts 
of  the  country.  Mr.  Crane  is  a  gradu- 
ate of  Trinity  College  of  the  class  of 
1902.  After  several  years  in  the  test- 
ing department  of  the  General  Electric 
Company  at  Schenectady,  N.  Y.,  he  be- 
came associated  with  the  Great  North- 
em  Power  Company  at  Duluth,  Minn., 
as  commercial  manager  and  superin- 
tendent of  operation.  In  191.5  he  joined 
the  Electric  Bond  &  Share  Company  of 
New  York  City  and  conducted  a  power 


survey  for  the  Appalachain  Power  Com- 
pany in  West  Virginia.  Later  he  went 
to  South  America,  where  he  made  a 
complete  investigation  and  report  of  the 
general  power  situation  in  Brazil, 
Argentina,  Paraguay,  Uruguay  and 
Chile.  In  the  last  two  years  he  has 
been  engaged  in  efficiency  studies  and 
service  for  the  W.  S.  Barstow  Manage- 
ment Association  and  J.  G.  White  Man- 
agement Corporation  of  New  York. 

Richard  Gregory,  comptroller  of  the 
Western  Electric  Company,  New  York 
City,  has  been  made  a  member  of  its 
board  of  directors. 

S.  Wallace  Murkland,  who  has  been 
assistant  comptroller  of  the  Western 
Electric  Company  since  1918,  is  now 
general  contract  sales  manager. 

M.  W.  Brown  has  been  made  man- 
ager of  the  Dallas  office  of  the  Power 
Specialty  Company,  New  York  City, 
manufacturer  of  Foster  superheaters, 
economizers  and  oil  stills,  with  offices 
in  the  Linz  Building. 

William  F.  Meyer  has  been  placed  in 
charge  of  the  new  Kansas  City  office  of 
the  Power  Specialty  Company,  New 
York  City,  manufacturer  of  Foster 
superheaters,  economizers  and  oil  stills. 
This  office  will  be  in  the  Reliance 
Building. 

E.  E.  Baker,  for  many  years  secre- 
tary of  the  Mount  Whitney  Power  & 
Electric  Company,  Visalia,  Cal.,  a  sub- 
sidiary of  the  Southern  California  Edi- 
son Company,  has  been  appointed  trav- 
eling auditor  for  the  San  Joaquin  Val- 
ley districts   of  the  latter  company. 

Isaac  Hardeman  has  been  appointed 
sales  agent  for  the  American  Engineer- 
ing Company,  Philadelphia.  Mr.  Harde- 
man will  represent  the  Taylor  stoker 
in  the  States  of  North  Carolina,  South 
Carolina  and  Georgia.  His  office  is  at 
816  Realty  Building,  Charlotte,  N.  C. 

T.  M.  Hardin  has  been  placed  in 
charge  of  the  new  branch  office  in  New 
York  City  of  the  Ross  Heater  &  Manu- 
facturing Company,  Buffalo,  manufac- 
turer of  boiler-feed  water  heaters,  sur- 
face condensers,  evaporators,  etc.  The 
new  office  will  be  at  2  Rector  Street. 

H.  M.  Davidson,  who  from  1903  to 
1919  was  connected  with  the  Hayward 
Company,  manufacturer  of  buckets, 
cranes,  derricks,  etc.,  has  again  become 
associated  with  that  company.  Among 
other  duties  he  will  have  the  general 
management  of  sales.  For  the  past  two 
years  Mr.  Davidson  has  been  with  the 
Ohio  Locomotive  Crane  Company  as 
general  sales  manager. 

Carl  E.  Johnson,  who  was  made  vice- 
president  and  secretary  of  the  U.  S. 
Electrical  Manufacturing  Company  of 
Los  Angeles  at  the  time  of  its  recent 
reorganization,  has  been  in  the  electrical 
manufacturing  business  almost  all  of 
his  life.  Upon  graduation  from  public 
school  he  entered  the  employ  of  a  small 
manufacturing  company  which  pro- 
duced direct-current  generators.  "This 
was  in  the  days  when  metal  brushes 
were  used  on  direct-current  machinery. 
Later  he  was  employed  by  the  Western 
Electric  Company  and  the  Cutler-Ham- 


mer Manufacturing  Company  in  vari- 
ous capacities.  Mr.  Johnson  was  bom 
in  Chicago,  but  early  removed  to  San 
Francisco  and  entered  the  employ  of 
the  Union  Iron  Works  in  the  wind- 
ing department,  where  he  remained  two 
years.  In  1906  he  organized  the  Dynamo 
Electric  Company  of  Los  Angeles  and 
engaged  in  the  manufacture  of  electric 
motors.  In  1908  the  U.  S.  Electrical 
Manufacturing  Company  was  organized 
and  took  over  the  Dynamo  Electric 
Machine  Company.  Mr.  Johnson  served 
in  the  capacity  of  general  manager  of 
the  former  company  until  the  latter 
part  of  1920,  when  H.  G.  Steele,  for- 
merly   of   the    Pittsburgh   Transformer 


Company,  became  associated  with  the- 
U.  S.  Electrical  Manufacturing  Com- 
pany, Mr.  Johnson  then  becoming  vice- 
president  and  secretary.  He  has  taken 
a  leading  part  in  the  affairs  of  the 
local  technical  societies,  where  his  coun- 
sel has  always  proved  of  great  useful- 
ness. 


Obituary 


W.  F.  O'Neill,  treasurer  and  general 
manager  of  the  Penn  Electrical  &  Manu- 
facturing Company,  Irwin,  Pa.,  died 
May  27. 

William  Chappell,  president  of  the 
Rainier  Heat  &  Power  Company  of 
Seattle,  recently  died  in  Baltimore, 
vvhere  he  had  gone  for  special  treatment. 
Mr.  Chappell  located  in  Seattle  in  1899, 
following  successful  operations  in  the 
Klondike  district. 

James  Prentice  Snedden,  Bayonne, 
N.  J.,  general  superintendent  in  charge 
of  manufacturing  activities  of  the  Bab- 
cock  &  Wilcox  companies,  died  June  11 
at  Johns  Hopkins  Hospital.  Mr.  Sned- 
den was  bom  in  Wishaw,  Scotland,  July 
7,  1863,  and  came  to  the  United  States 
at  the  age  of  thirteen.  In  1899  he  be- 
came associated  with  the  Stirling 
Boiler  Company  and  remained  with  the 
organization  when  this  company  was 
amalgamated  with  the  Babcock  & 
Wilcox  Comnanv. 


Jrade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Heating  Device  Schedule  to  Be  Lowered 
July  15 

ANNOUNCEMENTS  are  being  received  this  week  by 
.licensees  under  the  Marsh  patent  statinK  that  with  the 
exception  of  ranges  all  electric  heating  devices  will  be  placed 
on  a  lower  schedule  effective  July  15.  Electric  irons  under 
the  new  .schodule  will  receive  a  cut  of  one  dollar.  The  new 
listing  will  bring  the  standard  6-lb.  irons  to  $6.7.5.  All  the 
other  appliances  will  be  placed  on  approximately  a  10  per 
cent  lower  list.  Electric  ranges  generally,  except  on  the 
cheaper  type  of  construction,  remains  unchanged  owing,  it 
is  said,  to  the  heavy  overhead  and  the  limited  market  of 
today. 

As  to  schedule  discounts,  whereas  the  previous  maximum 
discount  to  jobbers  was  42-3-2,  the  new  discounts  will  be  40 
and  10;  maximum  dealer  discounts,  heretofore  30  and  71, 
are  changed  to  30  and  10;  ma.ximum  holding-company  dis- 
counts, heretofore  42  off,  are  to  be  changed  to  40  off. 

Some  Actions  Jobbers  Took  at  May 
Convention 

WHILE  the  Electrical  Supply  Jobbers'  Association  was 
in  convention  at  Hot  Springs,  Va.,  in  the  latter  part 
of  May,  two  reports  were  adopted  which  were  outlined  in 
these  columns  on  May  28 — the  report  of  the  committee  on 
methods  and  forms  employed  in  the  purchasing,  receiving, 
shipping  and  charging  departments  of  an  electrical  supply 
jobbing  house  was  adopted,  and  the  association  unanimously 
adopted  a  recommendation  that  manufacturers  issue  price 
information  on  sheets  of  a  standard  size,  color  and  printing 
arrangement. 

The  size  indorsed  for  this  sheet  was  8i  in.  x  10  in.,  and 
the  color  scheme  approved  was  goldenrod  for  cost  to  the  dis- 
tributer, russet  for  cost  to  jobber,  light  blue  for  cost  to 
contractor-dealer  and  pink  for  cost  to  consumer.  This 
list  supersedes  that  reported  in  the  May  28  issue  of  Elec- 
trical World,  wherein  the  colors  for  distributor  and  jobber 
were  reversed.  Where  manufacturers  do  not  differentiate 
between  jobbers  and  distributers,  the  goldenrod  sheet  was 
recommended,  and  where  manufacturers  do  not  issue  con- 
tractor-dealer discounts  on  consumers'  prices  the  blue  sheets 
or  the  pink  sheets  respectively  will  not  be  required. 

Because  many  different  styles  of  binders  are  coming  into 
use  it  was  unanimously  voted  that  the  association  recom- 
mended to  manufacturers  that  their  price  information  sheets 
be  issued  unpunched.  Furthermore,  it  was  recommended 
that  sheets  as  issued  should  have  a  binding  margin  of  at 
least  li  in.,  preferably  li  in.,  and  that  the  margin  on 
the  other  three  edges  of  the  sheet  should  be  2  in. 

Action  was  taken  also  on  two  other  important  matters. 
In  regard  to  the  establishment  of  net  prices  and  the  elimina- 
tion of  the  list  and  discount  method  of  quoting  and  selling 
the  national  representative  states  that  on  a  standing  vote 
being  taken  at  the  convention  every  member  in  attendance, 
except  two  who  were  partly  engaged  in  the  hardwai-e 
business,   voted   in   favor  of  requesting   the   manufacturers 


when   quoting   and   selling   to   adopt   net   prices    instead    of 
list  and  discount. 

The  other  question  affecting  manufacturers  was  that  of 
prepayment  of  freight  where  freight  is  allowed  by  the 
manufacturers.  This  received  further  consideration,  and  the 
jobbers,  it  is  stated,  showed  themselves  unanimously  in 
favor  of  having  manufacturers   adopt  this  policy. 


Two  Minor  Changes  in  Recent  Lamp 
Schedule  Listings 

Two  changes  in  lamp  listings  effected  May  1  were 
concerned  with  diffusing-bulb  lamps  and  candelabra 
decorative  lamps.  As  to  the  foniier,  in  the  new  standard 
price  schedules  the  diffusing-bulb,  vacuum  type,  tungsten- 
filament  laiiips  are  collected  and  listed  separately  in  or- 
der to  makf-  for  convenience  in  ordering.  The  15,  25  and 
40-watt  lar  re  lamps  vdth  diffusing  bulbs  are  now  found 
under  that  schedule  listing  and  it  is  hoped  that  this  may 
assist  in  drawing  attention  to  these  sizes  when  frosted 
lamps  are  desired  and  in  the  end  work  toward  a  stand- 
ardization in  these  sizes,  full-frosted,  and  the  elimination 
of  odd  sizes  and  frostings. 

Candelabra  decorative  lamps  have  been  transferred  to 
the  large-lamp  schedules  from  the  miniature  schedules, 
subject  to  the  same  conditions  of  sale  and  purchase  as 
the  other  lamps  on  these  large-lamp  schedules.  The  slender 
and  roundbulb  types  of  candelabra  frosted  lamps  are  also 
listed  in  the  diffusing-bulb  schedules. 


Recent  French  and  Spanish  Import 
Tariffs  Higher 

NEW  Spanish  import  <luties  put  into  effect  May  21,  it 
is  understood  on  advices  from  Madrid,  are  from  three 
to  four  times  what  the  old  minimum  rates  were  on  elec- 
trical materials  and  manufactures  and  are  given  below  in 
pesetas: 


.\rticle: 

Telephone  and  telegraph  apparatus 

Rails 

Pig  iron 

Railway  wheels 

wire  of  copper  and  copper  alloys 

Electric  cable  and  wire,  insiihilcd,  over  I  em.  diaiii 

eter 

Same,  less  than  1  cm.  diameter 
Dynamos,  etc..  up  to  100  kilos   . 
Dynamos,  etc.,  from  1 01  to  400  kilos 
Dynamos,  etc.,  over  400  kilo*. 

Switchboards,  etc  

Pumps ...  

Cranes 


Old  Minimum 
New  Rate  Hate 

. Per  Kilo  -^ 

7  50  2  50 


18  06 
8    12 

52  00 
85  50 

180  00 
300  00 
300  00 
284  00 
150  00 
300  00 
120  00 
80.00 


-per  100  Kilo 


4  20 

I    40 

13  00 

28  50 

45  00 
1 00  00 
75  00 
71  00 
37  50 
75  00 
30  00 
20.00 


At  the  same  time  comes  a  review  of  some  of  the  more 

important  articles  to  which  the  import  tariff  applies  which 
has  been  lately  imposed  by  France.  These  items  are  given 
below  in  francs: 


Rails 

Porcelain 

In  1914 
9  to 
12   50  to 
525    to    1 
30   to 
45  to 
60  to 
50  to 
150 

1 3  50  to     6 

25 

15 
30 
,050 
150 
150 
150 
150 

,000 

April   1.    1921 

9   to          15 

1 2  50  to         30  X  1    5  to  2  2 
525   to    1.050  X  1   7  to  3 

30   tu       150  X  2  9 
45   to       150  X  3 
60  to        1 50  X       3 
50  to        150  X       3 
150  X       2 

13  50  to    6.000 

25  X       3 

May  1,  19 
24  to        40 
40  to      400  X  i 
1,400  to    1,800  X  1 
80  to       420  X  2 
100  to       420  X 
160  to       400  X 
no  to       300  X 
320  X 
36   to  16,000  X 
66  X 

21 

5  to2  2 
7  to  3 

Dynamo-electric  machine.'* 

Electrical  apparatus 

Armatures  for  dynamo-electi  ic  machine  ; 

Storage  batteries 

= -. 

1453 
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Schedule  Material  Prices  Marked  Lower 
Last  Week 

FROM  about  the  ninth  to  the  thirteenth  of  June  the 
various  nianufatturt'rs  of  st-hedule  materials  In- 
creased some  of  their  discounts  and  lowered  certain  list 
prices  so  that  the  grcneral  result  was  a  decrease  in  prices 
averaging  around  10  per  cent  in  standard-package  quan- 
tities. With  this  general  easier  price,  however,  it  can 
hardly  be  expected  that  any  great  amount  of  business 
will  be  stimulated,  for  the  building  construction  outlet 
is  not  yet  in  a  condition  to  absorb  any  large  amount  of 
schedule   material   and   wiring   devices. 

It  has  been  an  incentive  for  jobbers  in  many  cases  to 
order  various  amounts,  but  just  enough  to  bring  their 
much-depleted  stocks  up  to  a  present-demand  working 
basis.  These  stocks  had  been  allowed  to  dwindle  to  low 
levels  because  jobbers  had  been  expecting  lower  prices 
for  some  months.  In  many  cases,  on  the  other  hand,  job- 
bers will  not  be  in  a  position  to  add  much  stock  at  this 
time  because  they  already  have  a  fair  working  supply. 

Although  it  is  rather  difficult  to  list  all  the  drops 
on  the  different  schedules  put  out  by  the  various  manu- 
facturers, the  general  line  of  socket  material,  switches, 
receptacles,  plates  and  all  accessories  except  wall  cases 
are  about  8  per  cent  lower  in  standard  packages;  shade 
holders  are  10.5  per  cent  lower;  fuse  plugs  came  down 
about  34  per  cent  and  plug  cut-outs  about  14   per  cent. 

At  the  same  time  pull-chain  sockets  are  10  cents  lower, 
Usting  at  50  cents,  standard  i,  in  standard  packages; 
9  cents  has  been  taken  off  flush  receptacles,  bringing  the 
list  to  21  cents,  and  12  cents  off  hinged  plates,  bringing 
list  to  28  cents.  Many  other  changes  have  brought  new 
lists  down  in  varying  amounts  up  to  15  cents. 


terial  for  the  most  part  are  immediate,  as  in  general 
stocks  are  too  large  rather  than  too  small  under  present 
buying.  

Electrical  Manufactures  for  1919  Shown 
in  Census  Report 


THE  value  of  the  products  of  manufacture  of  electrical 
machinery,  apparatus  and  supplies  for  the  year  1919 
was  $884,34.'3,000,  according  to  the  annual  report  of  the 
Director  of  the  Census  for  1920,  just  made  available.  In 
the  Jan.  17,  1920,  issue  of  the  Electrical  World,  page  160, 
it  was  estimated  that  sales  of  electrical  manufactures  during 
1919  would  run  between  $800,000,000  and  $1,000,000,000. 
This  estimate  was  based  on  the  reports  received  from 
manufacturers  of  the  various  lines  of  electrical  apparatus 
and  supplies  as  the  year  1919  was  coming  to  a  close. 

The  census  report  shows  the  growth  of  this  business 
from  the  year  1914  through  1919,  giving  the  value  of 
these  manufactures  in  1914  as  $335,170,000.  The  number 
of  electrical  manufacturing  establishments  in  1919  was 
1,403,  while  in  1914  it  was  1,0.30.  The  estimate  of  the 
Electrical  World  of  the  manufactured  value  of  electrical 
apparatus  and  supplies  for  the  year  1920  has  been  placed  at 
a  figure  just  in  excess  of  $1,250,000,000. 

Continuing,  the  census  report  gives  the  values  of  other 

equipment  of  interest  to  the  electrical  industry  as  follows, 

the   first  figure   being  for  1919   and   the   second   figure  for 

1914:  Leather  belting,  $40,939,000  and  $23,036,000;  gas  and 

electric    fixtures,    $42,269,000    and    $28,740,000;    steam    and 

other   power    pumps,   $53,716,000;    and    $17,864,000;    copper 

smelting  and  refining,  $632,897,000  and  $444,022,000.     The 

number  of  leathei'-belting  establishments  was   172   in   1919 

and    151    in    1914;    gas   and   electric    fixture   manufacturing 

establishments  numbered  342  in  1919  and  460  in  1914;  steam 

'  _      ^  and  other  power  pump  establishments  numbered  112  in  1919 

Insulation  Manufacturers  Optimistic  and  87  in  1914;  copper  smelting  and  refining  establishments 

TA  •.       T  •    I  »   D    .,:.,—  numbered  33  in  1919  and  37  in  1914. 

Despite  Light  Buying  

QUIETNESS  is  still  the  prevailing  feature  of  the  electri-  jj^g   Metal   Market    Situation 

cal  insulation  market.     Repair  shops  are  buying  hand  ,    ..    ■      .        u     .    ^i. 

trTuouth  for  most  of  them   are  not  busy.     Industrials  are  T^HE    copper   market   is   m    about    the   same   pos.t.on   as 

operating   at  reduced    capacity,   and   furthermore   they   or-  l  reported    last    week.      The    low   foreign-exchange    level 

dered  ahead  when  deliveries  were  long,  so  that  little  buy^  continues  to  be   an   important  factor   in   the   situation,  for 

S  is   beTng  done   in   that  quarter.     Electric  railways   are  with    sterling   quoted    at   about   $3.73,    foreign    buyers   can 

endeavoring   to   get   along  on   such   insulating   material    as  purchase   copper   at    London   cheaper   than    they   can    have 

they  have  and  buy   only  for  immediate  needs,  and   as  the  it   shipped   from   New   York.     Domestic   consumers   are  in- 

appliance   industry  has  been   slack   for   a   long   time,  small  .'-fferent   and    there    is    little   buying.      Producers    are    not 

motor  manufacturers    are   not   active.     One    of   the   latter,  pressing  to  sell,  but  at  the  same   time  they  are  not  hold- 

for  instance,  recently  bought  15  lb.  of  mica  where  a  nor-  ing  to  the   top   prices   that   have   been   quoted.     There   are 

mal   order  formerly  "totaled   100   lb.  tew    if    any   offerings    of    prompt   and    June    shipment    by 

The    general    outlook    in    this    field    is    held    to    be    far  producers    under    13i    cents,    while    July    is    quoted    at    13. 

from   discouraging,    however.      The    very   fact    that    motor  cents  delivered.     In  the  outside  market  offerings  are  both 

manufacturers,    electric    railways,    etc.,    are    not    stocking  a   little   freer   and   slightly   easier.                         . 

insulation    means    all    the   more    potential    business    yet    to  Demand  tor  lead  is  flat  and  the     official '  price  has  been 

be   placed,   and   as   it  seems   there    is    not  a   great   volume  reduced    to    4.50    cents    per    pound.    New    York.  _  This    re- 

of    repair    work    being    done    insulation    needs    along    that  duction    is    probably    influenced    by   the    decline    in    pounds 

line  are  piling  up.     Just  when  this  business  will  break  is,  sterling.      Zinc    has    gone    a    fraction    under    5    cents    per 

of  course,  a   question,  but  the    majority   of   producers   are  pound,    but    even    at    this    attractive    price    there    is    very 

not   expecting   anything   much   to    develop    before    the   first       little  buying.  

"'BuTeiTapparently  do  not  yet  have  confidence   in  present  NEW  YORK  METAL  MARKET  PRICE 

prices  despite  the  radical   reductions   which   the  latter  have  .hmr  7,  1921  June  14,  1921 

undergone.      Prices    are    still    declining,    it    is    true,    but    it  foppor                                                         ,5    ,1     ^  A    t     t 

is   possible  this   is   largely   a   result   of   con.litions   of   keen  -.on.lon, .u-ci.M  spo, cIL^lZn,  Ceipl Pound 

competition.      Since    the    first    of    this    year,    according    to  primo  i.:,kc- 13  25  13.00—13  25 

one    of   the    large    producers;    cotton    tapes,    webbings    and  fi^^'"- '*  'ul??"  12  Mollis' 

sleevings   have  declined   70   per   cent,   25    per   cent   of   this  win?  b.-i«.: !      1500—1525  1 5  00— 15  25 

drop   occuring  just   this   week;    varnished    cloths    have    de-  '^^'M'jlf  p""' tin  ttr. 

clined   about  28   to   35    per   cent,   one-fourth    of   which   de-  sirkA.  fugot.. '.'..'.. .-.. 4i  00  4100 

crease  also  was   made  this  week;   cotton   armature   twines,  jV;\;f ;;[•'"''• '''"^■'''' y]:;;:             '5  w  4  95 

except   linen,   are   down   3U    per  cent   and    insulating   var-  Tin.'.',.     ;         i     / "50  29  37;, 

nish    about    20    per   cent.      India    mica    up    to    the    present  Aluminum,  98  to  99  por  com 28  00  28  00 

is  undiminished  in  cost  as  the  price  at  the   mines  has  not  OLD  METALS 

been    reduced,    but    the    South    American    product    is    now  c„,i.,  per  Pound  ront.s  per  Pmmd 

somewhat  lower.  llf.ivy  copppr  ami  wire 10  75— linn  10  00— (0  50 

;     Conditions   of   stock    vary    considerably,   though    all    pro-  n™^.  heavy 4  J^Z  4  5I!  450^4:75 

iducers  are  pursuing  a  policy  of  keeping  down    inventories  \,lfuih^avy'.'.'.'.'.'.'.'.'.'.V.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.        4;25—  450  3.75—3,90 

iand  only   producing  on  order.     Deliveries  of  standard   ma-  Zin,,  oW  scrap 2  50—2  75  2  50—2  75 
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The  Week 

IN  TRADE 

Prices   When   Quoted    Are   Those   Prevailing    at   the 

Opening   of  Business  on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


CERTAIN  price  changes  have  figured  in  the  past  week's 
transactions,  although  business  activities  seem  to  have 
settled  down  to  a  quiet  summer  trend.  Manufacturers  of 
schedule  material  have  generally  reduced  some  list  prices 
and  increased  their  discounts  so  that  a  general  lower 
revision  of  about  10  per  cent  has  resulted.  Bells  and 
buzzers  are  off  about  20  per  cent  and  non-renewable  fuses 
are  lower.  The  conduit  and  armored-conductor  markets  are 
soft.  Licensees  have  been  notified  of  a  lower  price  on 
heating  appliances  effective  July  15.  The  trade  has  been 
awaiting  these  reductions,  and  therefore  they  are  not 
surprising. 

Building  of  residences  is  progressini^  nicely  in  the  New 
York,  Atlanta,  Intermountain  and  scithern  California 
territories.  In  New  England  it  is  not  particularly  active. 
The  construction  tie-up  in  Chicago  appears  to  be  broken  up. 
Otherwise  the  demand  for  electrical  materials  is  little  better 
than  a  week  ago.  Manufacturers  in  St.  Louis  seem  to  be 
producing  better,  the  agricultural  outlook  in  the  South  and 
in  California  is  favorable,  and  in  the  Northwest  lumber 
is  moving  very  satisfactorily. 


NEW  YORK 

Prices  are  quite  generally  off  this  week  but  an  increase 
in  buying  has  not  been  reported.  A  general  drop  on  the 
whole  line  of  schedule  material  on  June  11  is  an  important 
current  feature  of  trade.  Long-leaf  yellow  pine  cross-arms 
are  10  per  cent  lower. 

In  addition  to  these  two  cuts  bells  and  buzzers  v.-ei'e 
reduced  20  per  cent  last  week,  and  non-renewable  fuses 
since  the  first  of  the  month  are  do^v^  11  to  16  per  cent. 
Conduit  is  weak,  an  additional  5  per  cent  discount  having 
been  issued  by  manufacturers  the  first  of  this  month, 
and  the  New  York  base  price  of  armored  cable,  though 
nominally  $55,  is  now  $50  in  reality.  A  slight  break  in 
washing-machine  prices  in  one   quarter   is   noted. 

The  fan-motor  business  in  this  section  has  been  disap- 
pointing to  date.  Jobbers  continue  to  buy  conservatively 
in  all  lines,  many  holding  not  more  than  a  thirty-day 
stock.  The  building  outlook  shows  a  great  improvement 
in  the  period  of  May  21  to  27  inclusive  over  the  previous 
w^eek.  According  to  the  Dodge  reports,  plans  for  832 
new  projects  totaling  $29,629,400  were  reported  in  that 
period  in  New  York  State  and  northern  New  Jersey. 
New  contracts  awarded  in  that  time,  451  opei-ations  val- 
ued   at    $13,529,600,    also    represent    a    big    increase. 

Conduit. — Good  stocks  are  held,  but  demand  is  spotty. 
Prices  are  soft,  an  additional  5  per  cent  discount  having 
been  issued  by  manufacturers  the  first  of  the  month 
without  changing  their  card  numbers.  This  is  the  second 
drop  of  this  nature. 

Condulets.  V.  V.  Fittings.  Etc. — Demand  is  slow  and 
;  tocks  fair.  The  general  discount  allowed  on  this  class 
of  goods  is  15  per  cent  in  standard  package  lots. 

Bells  and  Buzzers. — Following  a  cut  in  price  of  20  per 
cent  last  week,  several  manufacturers  state  that  they 
are  meeting  this  reduction,  though  one  producer  reports 
that  no  change  in  price  has  been  made. 

Schedule  Material. — Following  the  general  price  reduc- 
tion of  all  manufacturers  announced  elsewhere  in  this  issue, 
some  jobbers  stat«  that  they  will  replenish  stocks  which 
ran  low  anticipating  the  drop.  Others  say  that  demand 
does   not  justify  stocking. 


Flexible  Armored  Conductor. — Though  the  nominal  base 
price  is  still  $55  New  York,  the  actual  base  is  now  $50 
for  single  and  double  strip  material.  The  latter  in  1,000- 
ft.  quantities.  No.  14,  sells  for  $55  and  slightly  below,  but 
demand   is   quiet. 

Fans. — Some  business  was  reported  the  first  of  this 
week  as  the  result  of  warm  weather,  but  it  was  not  gen- 
eral and  sales  on  the  whole  have  been  unsatisfactory  thus 
far  with  no  real  life  in  the  demand.  Prices  quoted  to 
dealers  by  different  jobbers  on  three  well-known  makes, 
16-in.  oscillator,  lots  of  twelve,  are  $28.50,  $31.60  and 
S32.40   each. 

Household  Appliances. — Demand  for  washing  machines, 
vacuum  cleaners,  ironers,  etc.,  is  very  slow,  and  stocks  are 
held  down  in  line  with  the  niai'ket.  The  only  price  change 
reported  is  on  some  sizes  of  one  popular  make  of  wash- 
ing machine,  which  was  reduced  5  per  cent  the  first  of 
the   month. 

Rubber-Covered  Wire. — Stocks  are  good,  but  not  so  de- 
mand. The  market  is  highly  competitive,  and  most  job- 
bers are  quoting  within  25  cents  either  way  of  $6.75  per 
1,000  ft  for  No.  14  si"gle-braid  in  10,000-ft.  lots. 


CHICAGO 


Following  the  acceptance  of  the  post  of  labor  arbitrator 
by  Judge  K.  M.  Landis,  the  six-weeks-long  tie-up  of  the 
construction  industry  in  Chicago  is  at  an  end.  Arbitration 
has  finally  been  agreed  upon,  the  lockout  to  cease  at  once. 
All  operations  are  to  be  resumed  at  the  old  wage  scale 
pending  the  decision  of  Judge  Landis,  and  his  decision  is  to 
be  absolutely  binding  to  both  sides. 

General  business  conditions  during  the  past  week  have 
shown  practically  no  change.  Lack  of  interest  is  evident 
on  all  sides.  Only  that  portion  of  the  electrical  industry 
having  to  do  with  the  supply  of  the  routine  requirements 
is  keeping  busy.  Demand  from  industrial  users  is  at  a 
minimum,  and  price  is  virtually  no  factor  in  demand  under 
present  conditions. 

Jobbers  and  manufactui-ers  should  feel  an  immediate 
benefit  from  the  settlement  of  Chicago's  labor  troubles 
as  contractors  and  dealers  have  all  allowed  their  stocks 
to  get  vei-y  low.  The  revival  in  building  which  it  is  felt 
is  bound  to  result  should  at  once  make  a  demand  for  all 
classes  of  material  used  in  the  construction  industry.  Full 
stocks  are  in  the  hand  of  jobbers. 

Wire. — Small  movement  is  reported  in  all  classes  of 
■wire,  with  prices  firmly  held.  No.  8  bare  copper  at  17 
cents  per  pound  in  1,000-lb.  lots  is  being  ordered  only  for 
necessary  maintenance.  Rubber-covered  is  still  quoted 
at  $7  per  1,000  ft.  for  No.  14  in  10,000-ft.  lots  and  weather- 
proof at  18*  cents  per  pound,  for  No.  6  ti'iple-braid  in  1,000- 
lb.  quantities. 

Conduit. — Sale  of  conduit  to  fill  country  demand,  while 
brisk,  is  not  sufllcient  to  make  good  business.  One-half- 
inch  black  is  $59  per  1,000  ft. 

Flexible  Armored  Conductor. — Prices  are  unchanged,  with 
No.  14,  two-wire,  double-strip  at  $57.50  per  1,000  ft. 

Cross-Arms. — As  mentioned  last  week,  new  prices  are 
in  effect  on  long-leaf  yellow-pine  cross-arms.  The  price 
to  jobbers  from  Chicago  warehouse  is  now,  for  the  75 
per  cent  heart,  unpainted,  5-ft.,  four-pin  size,  $56.53  per 
100;  for  the  6-ft.,  six-pin  size,  $67.83  per  100.  Demand 
is  limited  to   maintenance   requirements. 

Insulators. — Demand  is  slight  and  prices  seem  reason- 
able. Porcelain  insulators,  5,000-volt,  are  quoted  by  cne 
jobber  at  $21.25  per  100  in  bai-rel  lots  and  $34  in  less 
quantity.  The  6.600-volt  size  are  $30  and  $48  in  sim- 
ilar quantities.  Glass  insulators,  of  which  plentiful  sup- 
plies are  now  available,  are  quoted  at  $95  per  1,000  for 
the   5,000-volt   size. 

Fuses. — Trade  requirements  on  domestic  sizes  remain 
nonnal,  but  industrial  sizes  are  moving  slowly.  "Eco- 
omy"  fuses  have  recently  been  cut  26.8  per  cent  in  price, 
the  present  list  being  only  20  per  cent  above  that  pre- 
vailing in  pre-war  days.  List  on  the  3-amp.  to  30-amp. 
sizes  is  50  cents;  on  31 -amp.  to  GO-amp.  |1. 
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BOSTON 

Substantial  reductions  in  the  prices  of  wirinp:  supplies 
featured  the  closing  portion  of  last  week's  market  in 
New  England.  Schedule  material  was  chiefly  affected, 
and  the  jobbers  are  busy  puttinfr  new  resale  prices  into 
their  quotation  books.  Reductions  of  15  to  20  per  cent 
were  announced  on  fast-movinR  items  and  about  8  per 
cent  on  slow-moving  material.  Business  continues  to  re- 
flect a  slow  but  definite  movement  toward  greater  con- 
fidence and  increased  activity.  One  of  the  leading  job- 
bers reports  a  larger  number  of  orders  last  week  than 
for  many  months,  and  inquiries  are  better  as  well.  Col- 
lections, while  slow,  are  no  worse  than  for  some  time. 
Jobbers'  stocks  are  still  equal  to  the  current  demand.  Im- 
proved conditions  are  evident  in  the  textile  and  shoe- 
manufacturing  fields.  The  metal  trades  are  still  quiet, 
and  building  operations  do  not  indicate  very  active  con- 
ditions, although  some  improvement  is  evident.  The  liq- 
uidation of  retail  stocks  and  labor  continues  slowly. 

Wire. — Moderate  quantities  are  moving  and  stocks  are 
plentiful.  No.  14  rubber-covered  is  selling  down  to  $6.25 
per  1,000  ft.  in  25,000-ft.  lots.  Weatherproof  base  is  16.5 
cents   and  bare  base   about   15.5   cents,  with  light  demand. 

Sockets. — Improved  demand  is  expected  following  new 
prices  anounced  by  leading  jobbers.  In  a  representative 
make,  key  sockets  are  selling  for  25  cents  each  in  stand- 
ard packages,  keyless  at  23  cents  and  pulls  at  37.5  cents. 

Fuses. — Fuses  are  quoted  about  20  per  cent  off  last 
week's  earlier  prices.  While  the  demand  is  moderate, 
buying  is  better  in  spots.  From  60  amp.  at  250  volts 
and  smaller  50  per  cent  off  list  is  given  on  standard 
packages.  N.  E.  C.  plug-fuse  cases  are  now  selling  at 
doubled  list  prices,  with  a  discount  on  standard  packages  of 
57>.  per  cent. 

Cut-outs. — List  prices  of  rode  cut-outs,  slate  and  porce- 
lain, and  of  2,509-volt  cut-outs  have  been  doubled,  and 
the  following  discounts  are  in  vogue:  Porcelain,  standard 
package,  60  per  cent;  slate,  standard  package,  65  per 
cent. 

Flexible  Armored  Conductor. — Moderate  sales  are  be- 
ing handled,  and  local  stocks  are  excellent.  No.  14  two- 
wire  sells  for  $57  per  1,000  ft.  in  1,000-ft.  to  2,500-ft. 
lots,  and  above  this  open  prices  prevail.  Fittings  and 
couplings  sell  for  33?,  per  cent  off  double-manufacturing 
lists  in  less  than  standard  packages  and  connectors  at 
$7.50  per  100   in   these   quantities. 

Fans. — Notwithstanding  continued  seasonable  weather, 
fan  movement  is  very  slow.  Carry-over  stocks  have  by 
no  means  been  sold  out  as  yet.  The  next  two  or  three 
weeks  should  give  a  correct  "line"  upon  the  1921  fan 
season. 

Dry  Cells. — Flash  battery  sales  are  picking  up.  The 
demand  for  dry  cells  for  general  service  is  fairly  good. 
One  jobber  reports  300  per  cent  increase  in  business  in  the 
past  two  months.  In  barrel  lots,  No.  6  cells  are  moving  at 
$30.35  per  100. 

Lamps. — Manufacturing  for  stock  continues,  one  large 
plant  running  four  days  per  week.  Sign  lighting  is  more 
active  than  most  lines.  Replacement  orders  are,  of  course, 
a  stabilizing  influence  in  the  lamp  market  regardless  of 
outside  conditions.  Portables  are  in  some  favor  this  month 
for  wedding  presents. 

ST.  LOUIS 

No  striking  developments  occurred  during  the  week,  yet 
some  progress  is  being  made  toward  normal  conditions. 
Demand  is  gradually  increasing  and  prices  are  lowering. 
Most  of  the  manufacturers  are  increasing  their  produc- 
tion, and  the  general  basis  of  production  is  probably  about 
40  per  cent  as  compared  with  about  5  or  10  per  cent 
the  first  of  the  year.  The  iron  and  steel  industries  are 
apparently  the  hardest  hit,  most  of  the  plants  being  entirely 
closed  down.  The  recent  announcement  that  the  Illinois 
Central  Railroad  will  expend  the  money  saved  from  the 
reduced  wages  in  deferred  maintenance  work  is  consid- 
ered as  indicative  of  improvement  in  demand  from  the 
railroads.     Automobile  production    is   on    a   basis   of  about 


25  per  cent,  furniture  factories  35  per  cent,  planing  mills 
35  per  cent,  brick  plants  50  per  cent,  and  shoe  factories 
80  per  cent.  About  all  of  the  industrials  are  either  planning 
or    making    plant    changes    for    improved    efficiency. 

The  sale  of  new  power  shows  slight  improvement  and 
the  kilowatt-hour  sales  continue  to  be  the  same  or  slightly 
greater  than  a  year  ago.  Retail  sales  of  appliances  con- 
tinue on  a  good  basis.  Motors  and  industrial  wiring  de- 
vices show  but  small  demand.  Jobbers  still  report  a  steady 
and  slowly  increasing  business.  The  heavy  call  for  fans 
existing  a  week  ago  fell  off  somewhat  during  the  past 
week  because  of  cooler  weather. 

Credit  conditions  are  possibly  somewhat  better,  yet  the 
average  basis  for  collections  remains  at  from  forty-five 
to  sixty  days.  Indications  are  that  the  agricultural  re- 
sults this  year  will  be  good  and  this  will  tend  to  improve 
credit  conditions  in  the  electrical  industry. 

Fans. — Jobbers  report  a  decreased  call  last  week  due 
to  the  cool  weather,  but  in  anticipation  of  large  retail 
buying  shortly  there  was  nevertheless  a  good  quantity  of 
attractive  orders.  Jobbers'  stocks  as  a  rule  are  in  line 
for  tlie  demand  so  far  developed. 

Lamp  Cord. — Demand  on  local  jobbers  shows  no  im- 
provement and  most  jobbers  have  stocks  that  are  still 
a  trifle  heavy.  No.  18  twisted  cotton  cord  sells  at  $16.50 
per  1,000  ft.  in  5,000-ft.  lots  and  No.  18  twisted  silk  at  $23. 

Wire. — One  jobber  reports  slightly  improved  demand,  par- 
ticularly in  the  smaller  sizes  of  rubber-covered.  No.  14 
lubber-covered,  in  5,000-ft.  lots,  is  selling  around  $6.75 
per  1,000  ft.  The  base  on  bare  copper  and  weatherproof 
is  between  15  and  16  cents. 

Meters. — Several  jobbers  report  a  continued  increase 
in  demand,  particularly  from  the  smaller  outlying  util- 
ities.    Prices  are  firm  and  stocks  in  excellent  condition. 

Motors. — Slight  improvement  in  demand  is  found,  and 
yet  it  is  very  slow.  The  principal  call  is  for  motors  of 
5  hp.  to  25  hp.  Stocks  of  fractional-horsepower  motors  are 
still  considered  too  large.  However,  one  manufacturer  of 
motors  up  to  2  hp.  reports  a  good  business. 

Bake  Ovens. — Considerable  interest  is  being  manifested 
by  a  number  of  the  bakers,  but  no  sales  have  been  made 
for  some  time.  The  price  of  industrial  gas  has  recently 
almost  doubled,  thus  making  electrical  baking  more  in- 
teresting. 

Vitreous  Enamel  Furnaces. — Unusual  interest  is  found 
among  the  local  enamel  concerns  because  of  the  excellent 
results  being  obtained  from  one  local  installation.  In 
fact,  considerable  attention  is  being  given  to  all  forms  of 
industrial  heating  equipment  owing  to  special  efforts  on 
the  part  of  the  principal  central-station  company.  Sev- 
eral large  jobs   are   pending  at  the  present  time. 

ATLANTA 

Jobbers  report  their  business  for  the  past  week  as  hav- 
ing shown  little  change  from  that  of  previous  weeks. 
Orders,  however,  continue  to  come  in  slightly  increasing 
volume,  though  the  size  of  orders  remains  below  the  aver- 
age, purchases  being  made  for  current  demand  only.  On 
a  canvass  of  the  trade  the  more  optimistic  seem  to  feel 
that  the  month  of  July  will  show  considerable  improve- 
ment in  their  line,  but  the  consensus  of  opinion,  however, 
is  that  conditions  will  continue  as  at  present  until  early 
fall.  Trade  in  the  small  towns  and  rural  districts  con- 
tinues to  be  sluggish,  though  the  outlook  for  fall  business 
in  the  argircultural  districts  is  very  good.  The  Georgia 
State  Agi-iculture  Department  statistician,  in  conjunction 
with  the  federal  Bureau  of  Crops'  estimates,  reports  that 
in  a  majority  of  instances,  cotton  excepted,  the  condition 
percentage  of  genera!  crops  in  the  State  is  much  better 
than  the  past  ten-year  average.  If  anything  like  this 
condition  is  maintained  until  harvest,  it  is  felt  that  busi- 
ness in  the  rural  districts  will  show  great  improvement, 
despite  the  comparatively  small  price  which  will  be  ob- 
tained for  the  products.  This  is  due  largely  to  the  low 
cost   of    production    as   compared    with    selling    prices. 

The  demand  for  homes  continues  and  construction  of 
small  residences  and  apartments  still  shows  healthy  ac- 
tivity. 
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Rif;i(i  Conduit. — Jobbers  report  a  fair  movement,  par- 
ticularly in  sizes  up  to  '2-inch,  both  galvanized  and  black. 
Stock  is  good  to  fair,  and  shipments  are  excellent.  Prices, 
lots  less  than  2,500  ft.  black,  h-in.  $84;  1-in.,  $161.30;  U- 
in.,  $216,  and  2-in.,  $351  per  1,000  ft. 

Non-Metallic  Flexible  Conduit. — This  market  continues 
dull,  orders  being  for  very  small  amounts  and  for  immed- 
iate  demands   only.     All   jobbers   report    heavy   stock. 

Flexible  Armored  Conductor. — A  price  reduction  of  10 
per  cent  is  recently  reported.  Sales  continue  fairly  good, 
though  demand  has  slumped  somewhat  during  the  past 
several  weeks.  Jobbers  expect  a  small  price  advance 
within  the  next  ten  days.  Stocks  vary  from  light  to 
medium.  Prices,  two-wire,  \o.  14,  lots  of  1,000  ft.  to 
2,500  ft.,  $68  per  1,000  ft. 

Safety  Switches. — The  market  continues  brisk,  jobbers 
pushing  safety  switches  in  preference  to  the  open  type. 
In  the  case  of  the  latter  stocks  are  moving  almost  not 
at  all. 

Knobs.  Tubes,  Cleats., — With  the  exception  of  "Nail-it" 
knobs,  the  price  of  which  is  reduced  10  per  cent,  no  re- 
ductions are  expected  before  July  1.  A  slow  but  steady 
movement  of  the  entire  line  is  reported  by  jobbers  who 
have  heavy  stocks  on  hand.  Prices,  standard  packages, 
"Nail-it"  knobs,  $2.80  per  100;  ,^;;-in.  x  4-in.  tubes,  un- 
glazed,  $1.23  per  100;  combination  one-piece  rosettes,  $8.50 
per  100.  * 

Lamp  Cord. — The  usual  steady  demand  continues  and 
stocks  are  reported  in  good  shape. 

Bell-Ringing  Transformers. — Contractors  are  buying  up 
to  50  per  cent  of  their  normal  amount,  but  jobbers  have 
allowed   their  stocks  to   sink  to   a   low   ebb. 

Pole-Line  Material. — Poles,  cross-arms  and  hardware 
sales  have  not  come  up  to  early  expectations.  Little  or 
no  new  construction  is  under  way,  purchases  being  con- 
fined largely  to  maintenance  work,  but  the  trade  looks 
for  better  movement  within  the  next  sixty  days.  There 
is  little  activity  in  porcelain  insulators,  but  the  movement 
of   glass   telephone    insulators    is    reported    very   good. 

SAN  FRANCISCO 

On  June  13,  the  builders'  exchanges  of  San  Francisco 
and  the  bay  cities  announced  that  they  would  open  up 
building  operations  again  on  the  American  or  open-shop 
plan,  paying  the  wages  recommended  by  the  mutually  se- 
lected board  of  arbitration,  which  are  7  per  cent  below 
the  former  schedule.  Just  prior  to  this  date,  the  Building 
Trades  Council  announced  that  it  had  reconsidered  its  pre- 
vious vote  not  to  accept  the  above  decrease  and  would  re- 
turn to  work  accordingly.  However,  the  contractors  of 
the  builders'  exchanges  stand  firm  in  their  determination 
to  employ  labor  irrespective  of  union  affiliations.  So  far 
little  building  is  reported. 

The  question  of  a  bridge  to  connect  San  Francisco  with 
Oakland,  across  the  bay,  is  being  vigorously  advocated. 
No  definite  steps  have  yet  been  taken  to  start  actual  work, 
but  there  is  no  doubt  that  eventually  the  bridge  will  be 
built.  The  case  is  somewhat  parallel  to  that  of  New  York 
and  New  Jersey  and  presents  similar  problems,  obstacles 
and  benefits.  All  hope  of  the  construction  of  the  proposed 
thirty-million-dollar  naval  base  at  Alameda,  on  San  Fran- 
cisco Bay,  has  been  abandoned,  the  measure  having  been 
killed   primarily  by  the   disarmament  agitation. 

Warm  weather  and  almost  ideal  rainfall  conditions  are 
ripening  the  state  crops  and  a  big  year  is  expected.  Last 
year  the  action  of  the  fruit  associations  in  holding  out 
for  higher  prices  than  the  packers  were  willing  to  pay 
resulted  in  a  very  considerable  loss  to  the  growers,  but 
this  year  amicable  adjustments  are  expected. 

Various  conditions  such  as  the  building  strike  have  in- 
terfered with  the  convention  programs  of  the  jobbers  and 
contractors  of  the  Pacific  Coast  and  the  state.  The  Pacific 
Coast  Jobbers'  Association  has  just  met  in  San  Francisco, 
but  the  California  State  Contractors'  convention  at  Santa 
Cruz,  originally  set  for  the  middle  of  June,  has  been  in- 
definitely postponed. 

Sales  on  electrical  roughing-in  material  and  other  staples 
have  fallen  off  tremendously  in  northern  California,  while 


in  southern  Californi.i  such  sales  are  very  good.  House- 
specialties  such  as  washers  and  vacuum  cleaners  are  in 
general  slow   throughout  the  state. 


SEATTLE— PORTLAND 

Electrical  jobbers  and  dealers  in  the  Northwest  report 
little  if  any  improvement  in  electrical  trade  over  the  past 
several  weeks.  The  movement  of  domestic  appliances 
and  schedule  materials,  while  below  last  year's  levels,  is 
fairly  satisfactory,  but  sales  of  apparatus,  including  motors, 
generators,  pole-line  efiuipment,  etc.,  are  very  much  lighter 
than  anticipated.  Contractor-dealers  are  figuring  on  a 
considerable  volume  of  work  which  is  very  slowly  mate- 
rializing. There  are  plenty  of  building  plans  under  prep- 
aration, but  contracts  for  building  construction  of  con- 
sequence are  not  being  awarded  so  rapidly  as  had  been 
expected.  Industrials  generally  are  operating  at  low  capac- 
ity, and  proposed  enlargements  and  extensions  to  exist- 
ing plants  are  not  being  made. 

No  improvement  is  noted  in  collections,  and  very  few  new 
credits  are  being  asked  for  or  extended.  Farmers  in  east- 
ern Oregon  and  Washington  are  disposing  of  their  wheat 
in  considerable  quantities,  although  the  price  they  are 
receiving  is  less  than  the  amounts  which  the  banks  have 
loaned  upon  the  crops  in  general.  Nevertheless,  this 
should  have  a  tendency  to  relieve  the  financial  situation 
somewhat.  The  lumber  industry  appears  more  optimistic, 
mills  are  shipping  more  lumber  than  they  are  cutting,  and 
new  orders  are  in  excess  of  shipments.  Production  in  the 
Northwest  mills  is  given  as  between  28  and  32  per  cent 
below  normal.  Throughout  certain  parts  of  Washington  and 
Oregon  the  fruit  crop  is  reported  rather  unfavorable  and 
the  canning  situation  is  very  uncertain  at  the  present 
time  because  of  lack  of  orders  for  future  delivery  and  difln- 
culties  confronting  canners  in  financing  their  institutions. 

Frozen  credits  in  wool  and  farm  crops  ai-e  largely  re- 
sponsible for  business  inactivity.  In  Portland  a  reduction 
in  prieo  has  been  announced  of  about  10  per  cent  on 
ranges.  Fans  are  beginning  to  show  small  movement  in 
anticipation    of    summer    weather. 

Inside  Wiring  Material. — Business  is  a  trifle  better  on 
account  of  numerous  rewire  and  repair  jobs  which  are 
under  way.  Prices  are  unchanged,  although  an  early  drop 
would  not  be  unexpected.     Stocks  are  good. 

Flashlights. — The  usual  vacation  run  of  sales  is  well 
started  and  jobbers  anticipate  a  movement  comparable  to 
last  year's.     Stocks  are  in  good  shape  and  prices  steady. 

Washing  Machines^ — Dealers  report  a  continued;  and 
steady  interest  in  washing  equipment,  but  owing  to  the 
general  employment  situation  sales  have  not  developed  to 
the  extent  indicated  by  the  inquiries.  Stocks  are  in  good 
shape  and  prices  show  no  change. 


SALT  LAKE  CITY— DENVER 

Cooking  schools  at  which  electrical  cooking  appliances 
are  demonstrated  to  thousands  of  women  are  being  pro- 
moted during  the  month  of  June  in  several  intermoun- 
tain  cities.  Every  electrical  device  for  convenience  and 
comfort  in  the  home  is  shown  in  actual  process  of  opera- 
tion. The  big  response  to  these  gatherings  indicates  wide 
interest  among  women  in  electrical  appliances  generally, 
and  manufacturers  and  jobbers  are  using  them  as  a  means 
of   popularizing  their  respective   lines. 

Home  building  in  the  city  centers  is  proceeding  on  a 
rather  satisfactory  scale.  There  is  little  labor  trouble 
to  impede  the  progress  of  construction,  and  prices  on 
building  materials  seem  to  have  come  down  to  a  level 
that  encourages  more  or  less  building  activity.  Big  ac- 
tivity, however,  is  still  waiting  on  the  advent  of  better 
times.  Slight  improvement  is  noted  in  the  matter  of 
collections.  Deliveries  are  good  and  electrical  stocks  in 
excellent   shape   generally. 

Fans. — The  fan  market  has  experienced  something  of  a 
flun-y  with  the  sudden  advent  of  hot  weather.  With  the 
mercury  hovering  around  the  100-deg.  point  for  the  last 
week,  a  considerable  demand  has  arisen.  Stocks  are  re- 
ported sufficient  to  meet  all  requirements.  The  types  most 
in  demand  are  the  12-in.  and  the  16-in. 
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New  Kiln  Capacity  for  Whitman 
Electric 

The  Whitman  Electric  Manufactur- 
ing Company,  Whitman,  Mass.,  has 
completed  two  new  kilns  of  its  own  with 
large  Sagar  capacity.  The  company  is 
getting  out  a  line  of  porcelain  special- 
ties— rosettes,  receptacles,  etc. — and  is 
in  a  position  to  make  shipments  on 
special  porcelain  material. 


Big  Increase  in  Space  by  Adapti 
Company 

The  Adapti  Company,  Cleveland,  an- 
nounces that  it  has  purchased  outright 
the  property  and  buildings  formerly  oc- 
cupied by  the  Cleveland  Refrigerator 
Company  at  East  Seventy-second  Street 
and  Oakwood  Avenue,  Cleveland,  where 
operations  will  begin  about  July  15. 

The  new  factory  will  give  the  com- 
pany four  times  the  manufacturing 
space  it  has  at  present,  while  the  ad- 
jacent vacant  g^i-ound  included  in  the 
purchase  will  permit  of  liberal  future 
expansion. 


had  electric  flatirons,  59  per  cent  had 
vacuum  cleaners,  18  per  cent  washing 
machines,  4  per  cent  electric  ironing 
machines,  22  per  cent  fans,  12  per  cent 
electric  percolators,  2  per  cent  electric 
stoves,  3  per  cent  vibrators  and  30  per 
cent  flashlights,  etc.  While  these  fig- 
ures applied  to  a  certain  local  market, 
they  may  not  apply  to  another  local 
market,  so  the  company  is  urging  its 
dealers  to  make  a  market  analysis  of 
their  own  trading  communities  as  a 
basis  for  intensive  sales  work. 

The  second  plan  is  built  on  the  sale 
of  washing  machines,  ironing  machines, 
dish  washers  and  vacuum  cleaners.  The 
basis  of  it  is  concentration  upon  tried 
and  tested  machines  of  the  four  lines 
with  an  appeal  to  the  man  of  the  family 
based  on  the  saving  and  labor  that  will 
be  effected  in  his  household. 


Household  Electric  Exposition  for 
Chicago  in  October 

The  first  annual  Food  and  Household 
Appliance  Exposition  will  be  held  at 
the  Coliseum  in  Chicago,  Oct.  1  to  10, 
according  to  an  announcement  of  the 
Food  and  Household  Appliance  Exposi- 
tion, Chicago  Herald  and  Examhier. 
Hearst  Building,  Chicago.  Every  phase 
of  home  life  will  be  covered,  it  is  said, 
and  100  prominent  women's  organiza- 
tions have  already  enlisted  in  the  work 
of  the  show.  Model  kitchens,  marketing 
booths,  dining  rooms,  etc.,  will  be  shown 
with  appliances  and  demonstrations, 
and  it  is  understood  that  many  manu- 
facturers and  jobbers  have  already 
sig'ned  up  for  space. 


Diamond  Electric's  Two  Plans 
for  Increasing  Sales 

For  building  up  sales  of  electrical 
appliances  during  1921  the  Diamond 
Electric  Specialties  Corporation.  New- 
ark, N.  J.,  which  believes  that  electrical 
appliances  of  every  kind  will  be  sold  in 
greater  quantities  during  1921  than 
during  any  previous  year,  has  formu- 
lated two  plans  which  it  is  expected  will 
help  dealers  increase  their  sales. 

Plan  number  one  is  built  on  the  sale 
of  small  specialties,  such  as  flashlights, 
batteries,  fans  and  socket  heating  de- 
vices. From  recent  investigations  con- 
ducted by  the  Diamond  company  it  was 
found   that  74  per  cent  of  the   women 


make-up  of  this  apparatus.  The  hours 
were  from  nme  in  the  morning  till 
six  in  the  evening. 

Thirty-eight  manufacturers  and  rep- 
resentatives took  part,  and  reports  from 
the  exhibitors  showed  the  success  of 
the  undertaking.  While  many  sales 
were  recorded,  it  was  the  volume  of 
inquiries  received  and  leads  obtained 
which  satisfied  the  representatives.  Far- 
distant  points  were  represented  in  the 
inquiries  noted.  Furthermore,  the  de- 
gree of  co-operation  among  the  exhibi- 
tors was  marked,  and  it  is  expected  that 
the  spirit  that  was  manifested  there 
will  make  itself  felt  in  the  upbuilding 
of  this  branch  of  the  industry. 


Increased  Line  for  American 
Metal  Molding  Company 

The  American  Metal  Molding  Com- 
pany, Newark,  N.  J.,  is  now  producing 
a  full  line  of  conduit  elbows  in  addition 
to  its  flexible  armored  conductor  and 
metallic  flexible  conduit.  Sufficient  fac- 
tory capacity  also  is  available  to  turn 
out  special  press  work  for  the  commer- 
cial trade. 


Reorganization  of  Kelvinator 
Corporation 

Following  the  recent  reorganization 
of  the  Kelvinator  Corporation,  2051  Fort 
Street  West,  Detroit,  manufacturer  of 
iceless  household  refrigerators,  an- 
nouncement is  made  that  there  will  be 
no  change  in  the  policy  of  the  company 
and  that  it  intends  to  continue  the 
standard  of  its  product.  Service  to  its 
patrons  will  continue  in  the  future  as 
in  the  past — a  matter  of  first  considera- 
tion. The  officers  of  the  company  are: 
.\.  H.  Goss,  president;  U.  R.  Loranger, 
vice-president  and  general  manager; 
H.  W.  Bailey,  secretary;  S.  H.  Todd, 
treasurer;  C.  A.  Benford,  sales  director, 
and  G.  W..  Dwelley,  sales  manager. 


Successful  Heat  Show  in  New 
York  Edison  Rooms 

During  the  week  of  June  6  to  June 
11  the  New  York  Edison  Company 
showrooms  at  Ii-ving  Place  and  Fif- 
teenth Streets,  New  York  City,  were 
given  over  to  an  "electric  heat  show." 
Apparatus  and  appliances  on  exhibition 
and  demonstration  were  for  domestic 
u.se  and  industrial  use,  but  at  the  same 
time  there  were  interesting  displays  of 
materials    and    parts    going    into    the 


S.  A.  Woods  Machine  Company 
Extends  Motor  Line 

The  S.  A.  Woods  Machine  Company, 
Boston,  has  extended  its  line  of  motors 
to  and  including  25-hp.  and  1,800  r.p.m. 
rating.  This  line  of  motors  was  re- 
cently brought  out  to  introduce  to  the 
trade  a  class  of  equipment  embodying 
interesting  and  advanced  methods  of 
ventilation  and  lubrication,  the  Woods 
company  having  organized  a  motor  de- 
partment at  its  South  Boston  shops  and 
prepared  to  manufacture  this  product 
there.  M.  J.  Fitch,  sales  manager,  re- 
cently informed  the  Electrical  World 
that  the  company  has  already  obtained 
orders  for  the  complete  equipment  of 
several  good-sized  plants  and  that  the 
indications  are  that  business  will  soon 
increase  still  more  rapidly. 


McKenney  &  Waterbury  Increase 
Distribution  Activities 

The  McKenney  &  Waterbury  Com- 
pany, Inc.,  Boston,  Mass.,  has  been 
appointed  distributers  for  the  Phoenix 
Glass  Company,  Pittsburgh,  and  will 
market  shades  to  dealers  henceforth  in 
barrel  lots  on  application.  This  house 
has  also  become  a  distributer  for  the 
"Easy"  washer.  M.  W.  Vye,  vice-presi- 
dent, reports  a  gradual  improvement  in 
jobbing  sales  within  the  past  few  weeks. 


Freeman  Electric  Upheld  in 
Socket  Shell  Decision 

In  the  Supreme  Court  of  the  United 
States  Justice  Clarke  on  June  6  deliv- 
ered the  opinion  of  the  court  in  a  suit 
for  infringement  of  patent  No.  743,206, 
granted  to  August  Weber,  Sr.,  on  writ 
of  certiorari  to  the  United  States  Cir- 
cuit Court  of  Appeals  for  the  third 
circuit — Weber  Electric  Company,  peti- 
tioner, vs.  E.  H.  Freeman  Electric  Com- 
pany. The  District  Court  held  claims 
1  and  4  valid  and  infringed,  but  the 
Circuit  Court  of  Appeals,  while  affirm- 
ing the  validity  of  the  claims,  reversed 
the  holding  that  they  were  infringed. 

The  opinion  concludes  that  the  socket 
of  the  respondent  docs  not  infringe  the 
fourth  claim  of  the  patent  in  suit  be- 
cause there  is  no  claim  made  therein  of 
a  lock  against  rotative  movement  of  the 
cap  and  sleeve  upon  each  other,  etc., 
and  the  decree  of  the  Circuit  Court  of 
Appeals  as  to  claims  1  and  4  is  affiimed. 
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Clark-Hunter  Making  Duwell 
Motor  Grinders 

The  Clark-Hunter  Company,  Inc.,  161 
Summer  Street,  Boston,  is  now  manu- 
facturing- the  Duwell  motor  driven 
bench  grinders  at  its  Worcester  factory. 
The  company  is  also  considering  a  few 
additions  to  its  line  which  it  hopes  to 
put  on  the  market  soon. 

Power  Specialty  Company 
Enlarging  Its  Works 

The  Power  Specialty  Cmnpany, 
manufacturer  of  Foster  superheaters, 
economizers,  oil  stills,  etc..  Ill  Broad- 
way, New  York,  is  just  completing  the 
expenditure  of  about  half  a  million  dol- 
lars in  the  enlarging  of  its  works  at 
Dansville,  N.  Y.  This  work  includes 
a  new  steam-power  plant  and  a  new 
forge  shop. 


American  Electric  Fusion  Plans 
Move  to  Larger  Quarters 

Preparations  are  being  made  by  the 
American  Electric  Fusion  Corporation, 
manufactui-er  of  electrical  apparatus 
for  heating,  welding  and  fusing,  to 
move  into  more  spacious  quarters.  The 
company  has  been  manufacturing  at 
1906  North  Halsted  Street,  Chicago,  a 
temporary  location,  since  last  Septem- 
ber. 


Electrical  Hotel  Kitchen  Products 
by  L.  Barth  &  Son 

L.  Earth  &  Son,  32  Cooper  Square, 
New  York  City,  has  gone  into  the  pro- 
duction of  hotel  and  restaurant  elec- 
trical kitchen  equipment — bake  ovens, 
ranges,  broilers,  hot  plates,  toasters, 
urns,  plate  warmers,  etc. — and  part  of 
its  factory  at  Kingston,  N.  Y.,  has  been 
given  over  to  this  work.  R.  B.  Basham, 
formerly  of  Dupai-quet,  Huot  &  Mo- 
neuse.  New  York  City,  is  manager  of 
this  electrical  department. 


Machinery  Center  Established 
in  New  York  City 

The  Manufacturers'  Exhibition  Com- 
pany, Inc.,  has  been  organized  and  has 
taken  space  in  the  old  Greenhut  Build- 
ing on  Sixth  Avenue  between  Eighteenth 
and  Nineteenth  Streets,  New  York  City. 
At  present  the  entire  second  floor,  con- 
taining about  85,000  sq.ft.,  is  available 
tor  manufacturers  who  wish  to  make 
use  of  a  central  space  for  main  offices, 
district  offices,  salesrooms  or  exhibition 
rooms  for  machinery  and  mechanical 
appliances.  The  third  floor  can  be  made 
immediately  available  for  use,  while  the 
entire  building  is  at  the  disposal  of  the 
company.  In  addition,  there  is  about 
47,000  sq.ft.  of  storage  space  at  hand 
for   keeping   stocks,   etc. 

It  is  the  purpose  of  the  operating 
company  to  divide  the  exhibition  space 
into  sections,  two  of  which  are  for 
power-plant  equipment  and  for  elec- 
trical apparatus.  Already  several 
manufacturers  have  taken  space,  and  in 
the  exhibits  may  be  found  lamps,  gas- 
enginef-driven  generators  and  power- 
plant  precision-measuring  instruments. 


L.  R.  Duffield.  formerly  in  charge  of 
the  machinery  exhibit  in  the  Grand 
Central  Palace,  New  York,  is  in  charge. 


Service  Department  Opened  in 
Detroit  by  Westinghouse 

The  Westinghouse  Electric  &  IVIanu- 
facturing  Company  has  announced  the 
opening  of  its  service  department  and 
repair  shop  at  1535  Sixth  Street,  De- 
troit. It  is  a  five-story  building  and 
similar  to  the  sixteen  buildings  erected 
in  the  principal  industrial  centers  of 
the  United   States  for  repair  purposes. 

The  new  repair  shop  is  equipped  to 
handle  the  designing  and  manufacture 
of  all  types  of  switchboards  in  the  same 
way  as  they  would  be  handled  at  the 
main  works,  and  in  addition  dipping 
tanks  and  baking  ovens  are  available. 
Stocks  of  repair  parts  are  carried.  The 
company's  engineering  organization,  it 
is  stated,  is  prepared  to  install  or  re- 
pair electrical  or  steam  apparatus  on 
the    owner's   premises. 


John  P.  Morrissey,  Inc.,  Formed 
in  New  York 

A  new  company  of  contracting  elec- 
trical engineers  has  been  formed  by 
John  P.  Morrissey  in  the  National  City 
Building,  Forty-second  Street  and  Madi- 
son Avenue,  New  York  City,  under  the 
name  John  P.  Morrissey,  Inc.  A  re- 
quest has  been  issued  for  catalogs 
covering  electrical  equipment  for  use 
in  construction  work. 


Brinton-Hinley  Electric  Opens 
at  Murray,  Utah 

A  new  electrical  firm  to  be  known  as 
the  Brinton-Hinley  Electric  Company 
has  been  organized  by  D.  B.  Brinton 
and  George  A.  Hinley  and  will  be  es- 
tablished at  Murray,  Utah.  This  com- 
pany will  take  over  the  electrical  sup- 
ply business  of  the  Progress  Company. 
Mr.  Brinton  has  had  wide  association 
with  the  people  of  this  locality  and  for 
twelve  years  has  been  closely  affiliated 
with  the  Progress  Company.  Mr.  Hin- 
ley, formerly  of  Ogden,  has  been  en- 
gaged in  electrical  work  for  a  great 
many  years.  Prior  to  his  connection 
with  the  Progress  Company  he  was 
employed  by  the  Utah  Power  &  Light 
Company.  Besides  electrical  merchan- 
dising the  company  will  make  a  spec- 
ialty of  electrical  contracting,  wiring 
and  repairs. 


Hotpoint-Hughes  Ranges 
on  Net  Price  Basis 

In  putting  out  its  new  line  of  Hot- 
point-Hughes  ranges  with  interchange- 
able sheath  wire  units  and  open  coil 
units,  the  Edison  Electric  Appliance 
Company,  Inc.,  5600  West  Taylor 
Street,  Chicago,  has  just  announced  a 
new  policy  on  prices.  On  electric 
ranges  the  company  has  discontinued 
quoting  list  prices  and  discounts  and  in 
place  of  this  has  adopted  a  principle  of 
net  prices  to  the  trade.  The  percentage 
of  margin  of  profit  to  its  jobbers  is 
stated  to  be  the  same  as  before.     New 


lists  are  out  showing  jobbers'  net  prices 
and  central  station  and  dealer  net 
prices,  all  effective  June  15.  As  soon 
as  the  change  can  be  effected  the  com- 
pany announces  that  it  will  ship  units 
separate  from  frames  so  that  with  a 
minimum  number  of  frames  and  a  com- 
plete stock  of  units  customer  require- 
ments can  be  met  by  ready  assembly. 


Work  Started  Again  on  Johns- 
Manville  Asbestos  Plant 

Johns-Manville,  Inc.,  New  York  City, 
will  proceed  with  the  work  of  construct- 
ing and  equipping  its  new  plant  at  Wau- 
kegan,  111.,  which  was  started  more  than 
a  year  ago.  The  total  cost  is  estimated 
at  $6,000,000  pnd  about  360  acres  are 
involved.  Only  certain  buildings  will 
be  completed  this  year,  however,  such 
buildings  as  are  necessary  in  the  manu- 
facture of  asbestos  products  except  tex- 
tile. 


The  Emerson  Electric  Manufacturing 
Company,  St.  Louis,  has  reached  an 
agreement  with  its  employees  whereby  a 
wage  reduction  of  10  per  cent  will  be 
effective  from  June  6.  It  is  reported 
that  this  reduction  is  applicable  to  all 
classes  of  employees  in  the  organization. 

The  General  Electric  Company  is 
moving  its  production  of  certain  sched- 
ule materials  from  Schenectady  to  its 
plant  in  Bridgeport,  Conn.  This  will 
not  be  complete  till  next  month. 

The  Crane  Company,  636  South 
Michigan  Avenue,  Chicago,  manufac- 
turer of  pipe,  fittings,  steam  special- 
ties, etc.,  has  taken  bids  for  its  proposed 
new  plant  at  Thirty-fourth  Street  and 
Allegheny  Valley  Railroad,  Pittsburg. 
The  cost  with  equipment  is  estimated 
at  $800,000  and  will  include  a  six- 
story  and  basement  pipe  and  pipe  bend- 
ing shop,  192  ft.  X  292  ft. 

The  Pacent  Electric  Company,  150 
Nassau  Street,  New  York  City,  dealer 
in  wireless  instruments,  has  filed  notice 
of  increase  in  capital  stock  from  $15,- 
000  to  $35,000. 

The   Power   Specialty    Company,    111 

Broadway,  New  York  City,  manufac- 
turer of  superheaters,  has  filed  notice 
of  increase  in  capital  stock  from 
$270,000  to  $950,000. 

The  Home  Electric  Appliance  Com- 
pany, 208  Stanwix  Street,  Pittsburg, 
has  filed  notice  of  increase  in  capital 
stock  from  $250,000  to  $500,000. 

The  New  Departure  Manufacturing 
Company,  Bristol,  Conn.,  announces  the 
removal  of  its  Chicago  sales  office  from 
2721  South  Michigan  Avenue  to  the 
Peoples  Gas  Building,  122  South  Mich- 
igan Avenue. 

The  Jeannin    Electric   Company,    110 

Eleventh  Avenue,  Toledo,  has  purchased 
a  site  at  Fassett  Street  and  the  New 
York  Central  tracks  on  which  it  pro- 
poses to  erect  a  new  factory.  The 
capital  stock  of  the  company  will  be 
increased  from  $150,000  to  $200,000  to 
provide  for  expansion  of  its  business. 
The  company  manufacturers  electric 
motors. 
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Foreign  Trade  Notes 


THK  l^LKCTlilC  FrRN.VCK  COX- 
.sTliUCTION  COMPANY.  Philadi  Iphia.  and 
its  .Swedish  associates  have  craiited  tlie  ex- 
elusive  rights  and  licenses  tor  Brazil  for 
tile  Gronwall  type  '■Kleeironu'tall"  eleetrie 
shaft  smeltinK  fui'naee  to  the  C'lnipanhia 
lOln'tronietallurBiea  HraziUeia  and  the 
liatoheller-Mefonnel  Company.  New  VorU 
Citv.  Two  laige  fuinaees  ea<h  of  M.mihi- 
k\v.  capacity  are  being  installed  by  he  Bra- 
zilian company  and  it  is  expected  that 
v.thers    will    follow. 

THIO  GKOKOl':  C.  HOUGH  SAT.KS  COR- 
roH.^TION.  l.')4  Coristine  P.uilding.  Mont- 
n-al.  Canada,  has  been  iippointnl  <'ana(lian 
representative  for  the  Duncan  l';ieetrie  Man- 
iifacturiiiK  Company.  Lafayitte.  Ind.,  man- 
ufacturer of  the  Duncan  meters.  The  com- 
pany is  also  sales  representative  for  tht 
Volt'a  Manufacturing:  Comprmy.  Ltd..  Wet- 
land,   Ontario,    for    the    Montreal    district. 

THE  LACHAPPKLLK  UXGIXKKUIXG 
CO.MP.^XY.  Regd..  succes.sor  to  J.  D. 
I.achaiipelle.  has  removed  from  223  Xotrc 
Dame  Street  ^Vest  to  414  St.  .Tames  Street. 
.Montreal,  where  it  has  opened  an  oMice  and 
factory.  The  company  handles  the  prod- 
ucts of  the  Krie  Electrical  Equipment  Com.' 
paiiy,   .Johnstown.    Pa. 

DEMAND  FOR  GAS-FILT-ED  LAMPS 
IX  CHIN.\. — According  to  reports  there  is 
an  active  demand  in  China  for  gas-filled 
lamps,  the  present  supply  being  mostly  of 
\merican  or  Dutch  manufacture.  In  view 
of  the  fact  that  in  cities  like  Hongkong. 
Shanghai  and  Canton  the  shopkeepers  are 
making  great  efforts  in  illumination  there 
is  an  extensive  range  of  action  for  enter- 
prising  salesmen. 

ELECTRIFICATION  OF  PAPLTSTA 
(  l-R.XZIL)  H.\ILW.\Y. — The  initial  order, 
it  is  understood,  has  been  placed  in  the 
I'nited  States  by  the  American  contractors 
for  the  electrification  of  the  Pauhsta 
(Brazil)  Railway  from  the  Jundiahy  to  the 
Campinas  section,  a  distance  of  45  km. 
The  equipment  includes  two  passenger  loco- 
motives of  2.n00  hp.  each  and  two  freight 
engines  of  l.SnO  hp.  each.  An  overhead 
tiolley  at  3.onn  volts  continuous  current 
will  supply  the  power.  Tlie  entire  electri- 
fiiation  when  completed  will  cover  about 
Kilt   km. 

E  N  G  L  I  S  H     ELECTRIC     COMP.VNVS 
PROGRESS    TN    1920. — From    the    address 
of    the    chairman    of    the    Engli.sh     Electric 
Company.     Coventry,     England,     before    the 
annual  meeting  of   the   company   held    April 
27,  it  was  brought  out  that  during  the  last 
year  the  coinpanys  principal  task  was  that 
of   consolidating   its  organization.     Satisfac- 
tory  progress   was   made    in    the   adaptation 
of  'its   Coventry    works   and    the    restoration 
of  the  other  factories  to  their  normal  activi- 
ties,   and    the    company   has   proceeded   with 
the   least    possible   delay    in    the    applii-ation 
of  its  fixed  policy  of  devoting  each   factory 
to    the    manufacture    of    that    class    of    ma- 
chinery  for  which,   by   reason   of   its   layout 
and    past    history,    it    is    best    adapted.     At 
Coventry     the    company     is    manufacturing 
turbine    units    of    very    large    size,    rolling- 
mill    equipment    and    the    larger    classes    of 
engineering    products.     The    Preston    works 
are    specializing    still    more    highly    in    the 
production    of    electric    locomotives    and    all 
forms   of   electrical    traction    equipment.     At 
Rugby    and    Stafford    the    manufacture    re- 
spectively   of    the    medium    sizes    of    steam 
turbines    and    electrical    generating    and    in- 
dustrial  muchinery  has  been   further  devel- 
oped.   The  Bradford  works,  which  have  been 
especially    laid    out    for    the    smalbr    range 
Df    industrial    motors,    have    now    thiiv    own 
machine   molding   foundry  in   addition.     The 
company    has     been     able    to    enlarge     and 
•mprove    the    foumlry    capacity    of    its    own 
.vorks    and    thus    to    become    to    a    greater 
•xtent     indc-pendent     of     outside     suppliers. 
Business    both    at    home    and    abroad    was 
A-ell  maintained  up  to  the  latter  months  of 
•-he    year.     The    company    .still    had    a    con-' 
<idcrable    order    book    to    be    executed    when 
the    report    was    made    and.    ex<M  pi    in    the 
smaller    classes    of    TTs    manufacture,    it    ex- 
Dects  that   it   will   have   some   big   orders  to 
»rry   over    until    trade    revives.      The    com- 
jany's    working     agreement     with     Siemens 
Brothers    &    Company,    Ltd.,    has    been    fol- 
lowed    by     the     formation     of    the     English 
Klectric     &     Siemens     Supplies.     Ltd.      This 
ximpany    will    deal    exclusively    with    mar- 
.teting  the  minor   products  of  the   new  con- 
cern   and    electrical    supplies    generally.     It 
h->s  taken   over  the   former  subsidiary  com- 
uanv,    the    Engli.sh    Electric    Supplies,    Ltd., 
iogether    with    a    section    of   the    selling   or- 
ganization  of  Messrs,  Siemens. 


TIIIC  (■AX.\r>I.\X  .lOIlXS-MAXVILLE 
Cd.MIWXV.  Ltd..  with  .sales  ollices  at  Mon- 
iiial  and  Tnrnnto,  and  which  for  :i  number 
iif  viars  has  hien  operating  iishestos  prop- 
cries  at  .\sb.stos,  tjueb.c.  has  awarded 
contracts  for  the  construction  of  a  pilant 
ill  Asbestos,  .Ml  classics  of  asbestos  prod- 
mt  formerly  impoited  from  United  States 
will  be  manufactured  in  the  new  plant. 


Foreijin  Trade  Opportunities 


Following  are  listed  onportunitiis  to  en- 
l,r  foreign  markets.  Where  the  item  is 
luimliereil  further  information  can  be  ob- 
tain.'d  from  the  Bureau  of  Foreign  and 
Domestic  Conimtrce.  Washington,  by  men- 
tioning  the   number. 

.\n  inftuiry  has  been  received  from  a 
business  man  in  England  (No,  .■i4,9S4)  for 
an  ice-making  plant  of  a  capacity  of  about 
J   or  10   t<ms  per  day. 

The  representative  of  a  group  of  manu-^ 
facturers  in  China  (No.  34,9 S3)  is  in  the 
I'nited  States  and  desires  to  form  direct 
connections  with  manufacturers  of  ma- 
chinery for  electric  power  plants,  transmis- 
sion equipment,  telephone  equipment,  etc. 
Catalogs,  price  lists  and  full  information 
are  requested. 

A  commercial  agency  in  Spain  (No, 
34,994)  desires  to  secure  the  representation 
of'  manufacturers  for  the  sale  of  electric 
automobile-s. 

The  industrial  representative  in  the 
United  States  of  a  European  country  (No. 
34.999)  desires  to  secure  catalogs  and  quo- 
tations from  manufacturers  of  electrical 
machinery,  apparatus,  supplies  and  insulat- 
ing materials,  machine  tools,  transportation 
equipment    and    labor-saving    devices. 

L.^RGE  HYDRO-EIjECTRIC  PROJECT 
FOR  P'ORMOSA. — Consul  Henry  B.  Hitch- 
cock, Taihoku,  Taiwan,  Formosa,  has  for- 
warded to  the  Bureau  of  Foreign  and  Do- 
mestic Commerce,  Department  of  Commerce, 
a  copy  of  the  specifications  and  drawings 
for  the  mechanical  and  electrical  equipment 
of  the  .litsugetsutan  (Lake  Candidius) 
hydro-electric  project  to  be  constructed  by 
the  Taiwan  Electric  Power  Company, 
which  has  been  forwarded  to  the  bureau's 
New  York  Office,  734  Custom  House. 
Reference  should  b«  made  to  file  No. 
29,632, 


New  Apparatus  and  Publications 


ARC  ^VELDIXG. — '■Electric  .-^rc  Cutting 
and  Welding  by  Alternating  Current"  is  the 
title  of  a  new  fifty-two-page  publication 
of  the  Electric  Arc  Cutting  &  Welding 
Company,    Newark,    N.    J. 

LABORATORY  RESISTANCE  BOXES. 
— The  Ward  Leonard  Electric  Comvany, 
Mount  Vernon.  N.  Y.,  has  developed  a  line 
of  laboratory  resistance  boxis  using 
"Vitrohm"  tubes  in  sizes  from  10  ohms  to 
1,000,000    ohms. 

BELT  CONVEYOR  IDLER. — The  C.  W. 
Hunt  Engineering  Corporation,  143  Ijiberty 
Street,  New  York  City,  is  distributing  a 
folder  describing  its  new  all-steel  self-align- 
ing   laelt-conveyor     idler. 

ELECTRIC  DRILL,  —  The  Louisville 
Electric  Manufacturing  Company,  Louis- 
ville, is  distributing  a  circular  covering  its 
No.  3,  two-speed,  and  No.  2,  single-speed 
"Universal"   electric  drills. 

BENCH  GRINDER. — The  Clark-Hunter 
Company,  Inc.,  161  Summer  Street,  Boston, 
is  distributing  a  four-page  leaflet  describ- 
ing the  "Duwell"  motor-driven  bench 
grinder. 

ELECTRIC  WELDERS.— Bulletin  No.  1 
issued  by  the  American  Electric  Fusion 
Corporation,  1906  North  Halsted  Street, 
Chicago,  describes  its  type  "VW"  vertical 
Welders. 

AUTO-TRANSFORMER  STARTERS.  — 
The  Cutler-'Hammer  Mamif-iu-tiiring  Com- 
pany, Milwaukee,  is  distributing  an  eight- 
page  folder  describing  the  C-H  914  1  auto- 
transformer  starter. 

lOLPrVATOR  CONTROLLER.  —  Publica- 
tion 21135  issued  by  the  Cutler-IIanuner 
Manufacturing  Company,  Milwaukee,  de- 
scribes  the    C-H    elevator   controllers. 

MAGNETIC  CLLTTCH. — Publication  2030 
covers  the  Magnetic  Clutches  of  the  Cutler- 
Hammer  Manufacturing  Company,  Mil- 
waukee. 


K  \  .\  .MICTBR.  —  -^  graphic  kva,  meter 
lias  lnen  developed  by  the  Esterline-.\ngus 
Comiian.v,    Indianapolis. 

ALTER.X.^TING  CUKRK.XT  OHM - 
.METIOR. — Tile  i;sterline-.\ngus  Company, 
Indianapolis,  has  brouglit  out  a  graphic 
alternating  current  ohm-meter  for  record- 
ing the  resistance  of  liquids,  the  concentra- 
tion   of   solution.s,   etc. 

ST1':AM  SEPAR.\T0RS. — The  Grisenm- 
Kussell  Comp^my.  90  West  Street,  New  York 
Citv,  is  distributing  bulletin  No.  1140,  de- 
scribing its  Stralton  receiver-type  separator 
and   other    Stratton    steam    separators. 

SMALL  GENERATING  SETS. — Bulletin 
.\'o.  1117.  recently  issued  by  the  Allis-Chal- 
niers  Manufacturing  Company.  Milwaukee, 
covers  its  small  generating  sets,  which  are 
suitable  for  isolated  lighting  and  power 
plants,    shipboard    service,    etc, 

DAMPER  REGTTLATOR.  —  The  .\tlas 
Valve  Company,  2S2  South  Street,  Newark, 
-X.    .1.,    has   issijed    bulletin    No.   5   describing 

its    Victor    damper    regulator.    No.    3.    high- 
pressure. 


New  Incorporations 


•JOSEPH  E.  GREENE.  INC.,  Boston, 
Mass.,  has  been  incorporated  with  a  capital 
of  ?3r)0,OOn  to  manufacture  electrical  equip- 
ment and  supplies.  The  directors  of  the 
company  are  Joseph  E.  Greene,  111  Fed- 
eral Street,  president  and  treasurer  ;  L.  A. 
Greene  and  D.  F.  Cunningham. 

THE  HAPPY"  HOME  MANUFACTUR- 
ING COMPANY.  LTD..  Toronto.  Ont.,  has 
been  incorporated  with  a  capital  stock  of 
$40,000  to  manufacture  hand,  gas,  electric 
and  water-power  machines,  wringers,  etc. 
The  incorporators  are  Daniel  A.  Lee,  32 
Barrington  Avenue  ;  George  S,  Winder,  167 
Kingswood  Roail  ;  Frank  F.  Frendt  and 
others. 

THE  BUFF.\LO  SMOKE  PREVENTION 
CORPOR.A.TION.  Buffalo,  N.  Y..  has  beer 
incorporated  by  C.  E.  Hock,  W.  A.  Wilsoi 
and  C.  H.  Cutting,  49  Niagara  Street.  Th 
company  is  capitalized  at  $100,000  am 
proposes  to  manufacture  fuel-saving  ana 
smoke  prevention  equipment  for  power- 
plant  service. 

THE  W.^N.-VKEN.^  LIGHT  &  POWRT!, 
CORPORATIO.X,  Fine,  N.  Y..  has  been  in-- 
corporated  with  a  capital  stock  of  $10,1100 
by  J.  F,  Dubar.  J.  O.  Hamcle  and  F.  M. 
Duryea, 

THE  ELECTRIC  SUN  COMP.^NY, 
Philadelphia.  Pa.,  has  been  incorporated 
with  a  capital  stock  of  $50,000  to  manu-* 
facture  electrically  operated  outdoor  dis- 
plays. A.  V.  R.  Barringer,  Jr.,  1705  Mount 
Vernon   Street,    is  treasurer. 

THE  W.  H.  HESS  ELECTRIC  COM- 
P.-VNY,  Oneida,  N.  Y..  has  been  organized 
by  W.  H.  Hess  and  M.  M.  Dunn,  Oneida,  to 
manufacture  electrical  machinery  and 
parts. 

TIND.^LL  &  WHITE,  INC.,  New  Y'ork, 
X.  Y.,  has  been  incorporated  by  C,  A. 
White,  291  Broadway,  and  others.  The 
company  is  capitalized  at  $100,000  and  pro- 
poses to  manufacture  electrical  appliances, 
lamps,   etc. 

THE  .4CME  ELECTRIC  COMP.\NY, 
INC,  Baltimore.  Md.,  has  been  incorporated 
with  a  capital  stock  of  $10,000  to  manu- 
facture electrical  specialties.  The  incor- 
Iiorators  are  Clarence  D.  Boyle.  Louis 
Storm  and  L.  Malloy.  223  North  Calvert 
Street. 

THE  RIDGEFII<:i,D  (WASH.)  LIGHT  & 
POWER  COMPANY  has  been  incorporated 
with  a  capital  stock  of  $17,000.  The  in- 
corporators are  X.  C.  Hall,  J.  W.  Black- 
burn,   W.    B.    Lentz    and    W.    S.    Miller. 

THE  SHIRLEY  (ILL.)  LIGHT  & 
POWER  CO.MPAXY  has  been  incorporated 
with  a  capital  stock  of  $25,000  by  Charles 
W.  Hutchin.son,  Charles  Zeig,  Deloss  Funk, 
J     P.    Walters   and   C.    Welch. 

THE  S.\LEM  (KY.)  LIGHT  &  POWER 
C{_)MI'AXY  has  been  in<'orporated  with  a 
capital  stock  of  $3..f,oo  by  T.  M.  George,  J. 
\'.   Ilayden  and  L.  Hayden. 

THE  MOOSE  RIVER  POWER  COM- 
P.\.MY,  Lyons  Falls.  N.  Y.,  has  been  in- 
corporated with  a  caidtal  stock  nf  $10,000 
to  operate  a  local  electric  plant  and  sys- 
tem. The  incorporators  are  P.  Del'.  Hone, 
C.  W.  Tillinghast  and  C.  L  J.  Ager.  The 
lompany  is  represented  b.v  Porter  &  Taj  lor, 
30    Broad    Street,    New     York    City, 
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(Issued   May   17,    1921) 
1,374,960.  Collapsible  Tool  Bao  fob  Line- 
men.   Emanuel  F.  .Shipman,  Philadelphia. 
Pa.       App.     filed     April     17.     1920.       For- 
hoisting  tools,   insulators,  etc.      No  metal 
parts. 
1.S7S.554.     Trollet;  George  B.   Nussbaum. 
New  Philadelphia,   Ohio.     App.   filed   Dec. 
1,  1920.     Will  follow  curvatures. 
1.378,557.     Electrical  System;  Ernest  W. 
Pragst,    Schenectady,    N.    Y.      App.    filed 
July   30,   1920.     For  suppressing  grounds. 

1.375.564.  Collector-Ring  Support:  Theo- 
dore Sehou  and  Richard  L.  Behrens. 
Mansfield,  Ohio.  App.  filed  July  14,  1920. 
For  rotary  fields. 

1.378.565.  Brush  Holder:  Theodore  Schou. 
Mansfield,  Ohio.  App.  filed  July  14.  1920. 
Tandem    type. 

1.378.566.  Electric  Cooker;  Jacob  L. 
Shrover,  Oak  Park,  111.  App.  filed  Sept. 
19,  1919.     Vegetable  cooker. 

1,378,585.  Telephone  System:  Elmer  Cur- 
nutt,  Garnett,  Kan.  App.  filed  Aug.  14, 
1917.     Rural  party  line. 

1.378,589.  Electric  Sadiron;  Leo  B.  Lin- 
coln, Chicago,  111.  App.  filed  July  It. 
1919.     Easy  access  to  heating  element. 

1,378,599.  Process  and  .\fpaeatus  for 
Making  Electrodes  ;  William  G.  Michel, 
Niagara  Falls.  N.  Y.  App.  filed  Dec.  17, 
1919.     By  passing  current. 

1,378,604.  Condensation-Preventing  De- 
vice ;  John  W.  Murphy.  Cambridge,  Mass. 
App.  filed  June  17,  1920.  For  windows, 
windshields,  etc. 

1,378,684.  Electric  Heating  Apparatus; 
Frank  P.  Kobert,  Amityville.  N.  T.  App. 
filed  June  5,  1920.  For  metal-working 
machines. 

1.378.695.  Contact  Shoe;  Henrv  G.  Lewis 
and  Walter  S.  Mayer.  Philadelphia,  Pa. 
Xpp.  filed  Nov.   20,   1918.     Rail  contact. 

1,378,708.  Microphone;  Ray  H.  Manson, 
Rochester,  N.  T.  App.  filed  June  23, 
1917. 

1.378,712.  Amplifier;  Joseph  W.  Mllnor. 
New  York,  N.  T.  App.  filed  Jan.  17,  1916. 
for  telegraphic  signals. 

1,378,740.  AuTOGtTBERNATOR ;  Samuel  T. 
Walkup,  New  York,  N.  Y.  App.  filed  July 
30,  1917.  Self-gulding  means  for  tor- 
pedoes, etc. 

1,378,761.  Electrical  Boiler  ;  Leonard  R. 
Brunswick,  Superior,  Wis.  App.  filed 
Sept.  22,  1920.     Heating  plant  for  house. 

1,378,801.  Electric  Cable  Tat;  Homer 
M.  Lamb,  West  Frankfort.  111.  App.  filed 
Aug.  9,  1920.  For  "gathering  motors" 
In  mines. 

1,378,829.  Apparatus  for  the  Electro- 
lysis OF  Solutions  of  Alkaline  Chlo- 
rides ;  Claus  N.  Riiber,  Trondhjem,  Nor- 
way. App.  filed  Dec.  12,  1918.  Has 
horizontal  diaphragms. 

(Issued  May  24,  1921) 
1.378,836.  B.ALANCING  Equipment  for  Four- 
Wire  Circuits  ;  Alva  B.  Clark,  Brooklvn, 
N.  Y.  App.  filed  Jan.  29,  1919.  Operator 
may  monitor,  talk  and  ring  on  circuits 
which  include  repeater  circuit. 
1,378,839.  Signal  for  Dining  Tables; 
Nathaniel  B.  Ci-egier,  Los  Angeles,  Cal. 
App.  filed  July  11,  1916.  Ornamental 
waiter  signal. 

1,378,850.  Electrically  Heated  Appli- 
ance ;  Lindol  French,  East  Pepperell, 
Mass.  App.  filed  July  18,  1919.  To  pre- 
vent overheating. 

1,378,884.  Coincident  Maximum-Demand 
Relay  ;  Erving  A.  Lueky  and  RoV  N. 
Houghton,  Detroit,  Mich.  App.  filed  April 
7.  1920.  Automaticallv  recording  power 
supplied  through  a  number  of  meters. 

1.378.888.  Galvanizing  Machine;  Con- 
rtantine  G.  Miller,  Chicago.  111.  .\pp. 
filed  March  19,  1920.  For  galvanizing 
automobile  rims,  belly  bands,  tire  car- 
riers, etc. 

1,378,919.  Portable  Repeater  .\pparatus  : 
John  F.  Toomey,  New  Y'ork,  N.  Y.  App. 
filed  March  22,  1919.  Mounted  in  port- 
able box. 

1.378.923.  Support  for  Brush  Holders: 
Walter  J.  Warder,  Jr.,  Chicago,  111.  App. 
filed  Jan.  17,  1918.  Heavy-current  gen- 
erators. 

1,378,938.  Telephone-Exchange  System  ; 
Henry  P.  Clausen,  Mount  Vernon,  N.  T. 
-\pp.  filed  Sept.  25,  1916.  Improved  sig- 
naling. 

1,378,940.  Ampupier  for  Telephonic 
Transmitters  ;  Harry  T.  Dale.  New- 
York.  N.  Y.     App.  filed  March  31.  1919. 

1,378.943.  Selective  Signali.n'q  System  ; 
Joseph  C.  Field.  Orange,  N.  J.  App.  filed 
April  24,  1917.     Telephone. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


1.378,947.  Machine-Switching  Telephone 
System  ;  Charles  L.  Goodrun,  New  York, 
N.  Y.  App.  filed  July  14,  1917.  Une- 
flnder  switches. 

1.378.930.  Recording  Key;  Augustus  D. 
Hargan,  Bavonne,  N.  J.  App.  filed  Dec. 
4,  1918.     Telephone. 

1,378.952.  Electrical  Connection;  Ells- 
worth A.  Hawthorne,  Bridgeport,  Conn. 
App.  filed  .\pril  4,  1918.  Dry-battery 
connector. 

1.378,969.  Method  of  Manufacturing  In- 
ductance Coils  ;  Ivan  L.  Milton,  East 
Orange,  N.  J.  App.  filed  March  22,  1920. 
Manufacturing  cores. 

1.378.971.  Electric    Regulator:    William 

E.  Moore,  Pittsburgh,  Pa.  App.  filed 
Nov.  16,  191S.  For  furnace,  prime 
mover,  etc. 

1.378.972.  Electric  Furnace;  William  E. 
Moore,  Milwaukee,  Wis.  App.  filed  July 
18,  1919.     Non-ferrous. 

1.378.978.      Telegraph    System  ;    Paul    M. 

Rainey,    Glen    Ridge.    N.    J.       App.    filed 

June  22,  1917.     Printing  telegraph. 
1,378,982.      Signaling   System;   Herbert  E. 

Shreeve.  Millburn,  N.  J.     App.  filed  Sept. 

17,  1918.     Combined  wire  and  radio. 

1.378.990.  Signaling  Device;  James  A. 
Wotton,  Montclair,  N.  J.  App.  filed  June 
13,  1918.     Telephone  plug. 

1.378.991.  Trolley-Pole  Head;  George  T. 
Bell,  Boston,  Mass.  App.  filed  Aug.  9, 
1919.     Easily  replaced  on  wire. 

1,379,017.  Semi  -  Automatic  Telephone 
System  ;  George  A.  Yanochowski,  Chi- 
cago, IIL  App.  filed  Feb.  21,  1916.  Busy 
call. 

1,379,026.  Haib-Waving  Heater;  Frank 
and  Gabriel  Lantieri,  Newark,  N.  J.  App. 
filed  Nov.  26.  1919. 

1,379,037.       Trolley-Pole    Head;     Howard 

F.  Norman,  Newtonville,  Mass.  App.  filed 
April  16.  1920.  "Wheel  automatically  re- 
placed. 

1.379,068.  Measured-Service  Telephone 
System  ;  John  Wicks,  Chicago,  111.  App. 
filed   Feb.   12.   1919. 

1.379.088.  Storage  Battery;  Thomas  A. 
Edison.  West  Orarge,  N.  J.  App.  filed 
Sept.    16,    1919.      Alkaline. 

1.379.089.  Production  op  Thin  Metallic 
Sheets  or  Foils:  Thomas  A.  Edison. 
West    Orange,    N.    J.      App.    filad    Oct.    4. 

1919.  Nickel  flakes  for  storage  batteries. 
1.379.144.  Cut-in  System  of  Radio-Teleg- 
raphy :  Paul  Ware,  New  Y'ork,  N.  Y. 
.Vpp.  filed  Fob.  8.  1918.  Enabling  receiv- 
ing station  to  cut  in   on   sending  station. 

1.379.166.  Radiant-Energy  Sig.n'Aling  Sys- 
tem ;  Theodore  W.  Case,  Scipio.  N.  Y. 
App.  filed  Jan.  22,  1918.  Transforms 
light  rays  into  audible  signals. 

1.379.167.  Wireless  Receiver:  Theodore 
W.  Case,  Scipio.  N.  Y.    App.  filed  Feb.  20. 

1918.  For  detecting  feeble  currents. 
1,379,172.     Photometric  Device;  Virgil  C. 

Critcs,    Chicago,    111.      App.    filed    Jan.    9, 

1920.  Photo-electric  cell. 

1,379,184.  Shielding  Radio  Apparatus; 
Louis  A.  Hazeltine,  Hoboken,  N.  J.  App. 
filed  Nov.  1.  1917.  For  eliminating  dis- 
turbing effects  caused  by  movements  of 
the  human  body. 

1,379,237.  Detinning  of  Tinned  Iron 
Scrap  ;  Matthew  A.  Adam.  London,  Eng- 
land. App.  filed  Aug.  31,  1920.  Recovery 
of  tin  from  tinned  iron. 

1.379.243.  Telegraph  System;  John  H. 
Bell,  South  Orange.  N.  J.  App.  filed 
Jan.  3,  1918.     Submarine. 

1.379.244.  Electrical  Connector  Device; 
Reuben  B.  Benjamin  and  .\lbert  V.  Eoet- 
ter,  Chicago,  111.  App.  filed  May  4,  1918. 
Plurality  of  receptacles  .supplied  from  a 
single  outlet. 

1,379,262.  Radio  -  Receiving  Antenna; 
Stanton  C.  Hooper  and  George  H.  Clark 
Washington,    D.    C.      App.   filed    Sept.    16, 

1919.  Multiple-antenna  system. 
1.379.266.        Compensation     Method     and 

Apparatus  ;  Earl  A.  Keeler,  Norristown. 
Pa.  App.  filed  May  5,  1920.  Measuring 
resistivity  of  materials. 


1.379,279.  Lamp;  Ralph  Osborn,  Randolph, 
Neb.  App.  filed  May  29,  1919.  Small 
dry-battery  lamp. 

1,379,287.  Telephone  Instrument  ;  Frank 
J.  Reichmann  and  John  Press,  Chicago, 
111.  App.  filed  June  21,  1918.  Loud- 
speaking  receiver. 

1.379,34  2.  Time-Controlled  Desk  Memo- 
randum ;  Joseph  A.  Howell,  Dover,  Ohio. 
App.  filed  Dec.  13.  1920. 

1,379,356.  Electrically  Heated  Coat: 
Antonangelo  Negromanti.  Milan.  Itah'. 
App.  filed  April  4.  1919. 

1,379,366.  Process  of  Prodi'cing  Elec- 
trical Conductors  :  Ralph  L.  Seabury, 
Toledo,  Ohio.  App.  filed  March  17.  1919. 
Commutator  brushes. 

1.379.405.  Dynamo-Electric  Machine  and 
System  of  Control  Therefor  :  Rudolf 
E.  Hellmund  and  Laurence  M.  Pei-kins. 
Swissvale.  Pa.  App.  filed  Nov.  16,  1917. 
Single-phase  commutator  motor. 

1.379.406.  Dynamo-Electric  Machine  and 
System  of  Control  Therefor  ;  Rudolf 
E.  Hellmund,  Swissvale,  Pa.  App.  filed 
Nov.  19,  1917.  Single-phase  commutator 
motor. 

1.379,413.  Magneto;  Edward  A.  New, 
Great  Barrington,  Mass.  App.  filed  Nov. 
28.  1919.     For  blasting. 

1.379,467.  Electrolytic  Cell;  Howard  W. 
Matheson  and  Frederick  T.  Kaelin.  Shaw- 
inigan  Falls,  Quebec,  Can.  .A.pp.  filed 
April   15,   1918.      For   oxidizing   mercury. 

1,379.479.  Automatic  Lighting  Device 
FOR  Gas  Stoves  ;  Walter  E.  Schneider, 
Pryor,  Okla.     App.  filed  July   6,   1920. 

1,379,481.  Incased  Electrical,  Appara- 
tus; Ivanhoe  H.  Sclater,  Pittsfield.  Mass. 
App.  filed  June   25,   1920.      Transformer. 

1,379,523.  Process  op  Reducing  Aluminum 
Oxide  ;  L.  Burgess,  New  York,  N.  Y.  App. 
filed  Aug.  15,  1919.     Arc  furnace. 

1,379,541.  ELECTROMAGNETIC-WA\nE  Navi- 
GATio.N'AL  Arrangement  ;  James  Erskine 
Murray  and  James  Robinson.  Biggin  Hill, 
England.  App.  filed  Oct.  29,  1919.  Direc- 
tive propagation. 

1,379,546.  Apparatus  for  Raising  or  Low- 
ering A  Load  ;  Rudolf  Forster,  Essen, 
Germany.  App.  filed  Sept.  4,  1920.  Motor 
compensates  weight  of  load  at  all  speeds. 

1,379,557.  Receiver  -  Hook  Switch  for 
Portable  Telephones  ;  John  T,  Gray. 
Great  Falls,  Mont.  App.  filed  Aug.  13. 
1919. 

1,379,560.  Protective  Device  for  Incan- 
descent Lamps  ;  Cromwell  A.  B.  Halvor- 
son,  Jr.,  Lynn,  Mass.  App.  filed  Oct.  26. 
1916.     On   direct-current  series  circuits. 

1,379,582.  Process  for  Protection  Against 
Electrolytic  Destruction  ;  Franz  vci 
Wurstemberger,  Zurich,  Switzerland.  App 
filed  July  23,   1920.     For  condensers,  etc. 

1,379,589.     Wireless  Apparatus  :  Henry  H. 
Hyder,   HolljTVOOd,   Cal.      App.    filed  Jun^ 
5.  1918.     For  exploding  mines. 
(Issued  May  31,  1921) 

1,379,614.  Overhead-Carrier  System  ;  Eai-1 
T.  Bennington,  Colonial  Heights,  Ohio. 
App.  filed  Oct   11,  1920.     Monorail. 

1,379,637.  Cartridge  Explosive  ;  Edward 
S.  McKinlay,  Denver,  Col.  App.  filed 
Jan.  16,  1917.     For  blasting. 

1,379,650.  Testing  Apparatus  for  Mes- 
sage Registers  :  William  A.  Rhodes,  New 
York,  N.  Y.  App.  filed  June  27,  1919. 
For  telephone  switchboard. 

1.379.671.  Percolator;  Theodore  Abtmeyer. 
Pittsburgh.  Pa.  App.  filed  March  28,  191:). 
andd  Nov.  10,  1917.  Thin  annular  column 
of  liquid  is  isolated  for  heating, 

1,379,686.  Electrical  System;  Edward  A. 
Hanff,  Irwin,  Pa.  App.  filed  Nov.  22. 
1916.  Generator  and  motor  permanently 
connected  in  closed  circuit. 

1,379,693.  Control  System;  Amos  A.  Pon- 
sonby.  Scranton,  Pa.  App.  filed  .-Vug.  9. 
1920.     For  governing  dynamo. 

1,379,698.  Standard  Cell:  Clarence  J. 
Rottmann,  Wilkinsburg,  Pa.  App.  filed 
Sept.   13.  1919.     Long  life. 

1.379,706.  Vacuum-valve  Detector;  Roy 
A.  Weagant.  Roselle.  N.  J.  App.  filed 
March  10.  1917.  Not  subject  to  disturb- 
ances. 

1,379,721.  Ironing  Implement;  Harry  A. 
Rapelye.  Edgewood  Park.  Pa.  App.  filed 
Oct.   1,   1919.      Contains   filling  compound. 

1,379,767.  Switch  Mechanism  :  Hubert  F. 
Krants.  Brooklyn,  N.  Y.  App,  filed  Feb. 
11,  1919.  Inclosed  switch  may  be  mounted 
with  others  on  panel. 

1,379,776.  Ozonizier  ;  Melvin  J.  Napier. 
Akron,  Ohio.     App.  filed  April   8,   1920. 

1,379,795.  Swivel  Connection  for  Elec- 
trical Conductors  :  Charles  O.  Allen. 
Shawnee,  Okla.  -\pp.  filed  .\pril  9,  1919. 
For  telephones. 
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N(ew  England  States 

NORWAY.  Aiv:.  —  Th.'  Central  Maine 
Power  Company.  Augu.i^ta,  l.«i  considering 
fhanges  to  its  loeal  power  house. 


Middle  Atlantic  States 

BINCnAMTOX,  N.  Y.— Tlio  Ringliamton 
Light,  Heat  &  Tower-  Company  i.s  consider- 
ing the  extension  of  its  lines  for  light  and 
power  service  in  Whitney  Point  and  Maim-. 
iV.  T. 

RRA.'SIIER  FAI.L.S.  N.  T.— The  Milling 
&  Lightiiis  Company.  Inc..  has  applied  to 
the  Public  Service  Commission  for  authority 
to  erect  a  transmission  line  from  its  power 
plant  to  Nicholville,  Lawrence  Coimty. 

BUFFALO.  N.  T.— The  City  Council  has 
approved  a  contract  for  improvements  to 
the  street-lighting  system  on  Genesee  Street 
from  Bailej-  Avenue  to  Jefferson  Street. 

ENDICOTT.  N.  T.  —  The  Binghamton 
Street  Railway  Company  is  considering  the 
construction  of  a  new  electric  power  house 
in  Endicott. 

GEORGETOWN.  N.  Y.— The  Georgetown 
Electric  Lighting  Company  has  applied  to 
the  Public  Service  Commission  for  authority 
to  build  and  operate  an  electric  lighting 
system  in  Georgetown.  -  It  is  proposed  to 
locate  the  plant  in  the  Andrus  feed  mill, 
which  will  supply  power  to  operate  the 
system. 

HERKIMER.  N\  T.— The  Municipal  Com- 
mission of  Herkimer  is  considering  exten- 
sions to  the  lighting  system  to  East  Her- 
kimer. 

NTACK.  N.  T.— The  Rockland  Light  & 
Power  Company  has  applied  to  the  Public 
Service  Commission  for  permission  to  issue 
bonds,  the  proceeds  to  be  used  for  the  con- 
struction of  an  addition  to  its  power  plant, 
Including  new  steam  and  electric  equipment, 
estimated  to  cost  about  $435,000. 

WATERVLIET.  N.  T.— The  installation 
of  an  ornamental  lighting  system  in  the 
business  district  is  under  consideration. 

JERSEY  CITY.  N.  J.— The  Rogers-Pyatt 
Shellac  Company.  39  Essex  Street,  is  con- 
sidering the  construction  of  a  new  one-story 
power  house  at  its  plant. 

BERLINSVILLE.  PA.  —  The  Genuine 
Washington  Slate  Company  has  closed  down 
its  boiler  plant  and  is  purchasing  power 
from  the  Pennsylvania  Light  &  Power 
Company.  The  former  company  contem- 
plates the  installation  of  additional  equip- 
ment to  double  the  size  of  its  plant. 

PITTSBURGH,  PA.— Merger  of  light  and 
power  companies  in  Armstrong.  Clarion  and 
Butler  Counties  with  the  West  Penn  Power 
Company  lias  been  authorized  by  the  Public 
Service  Commission. 

BALTIMORE,  MD.  —  The  Standard  Oil 
Company  has  prepared  plans  for  a  new 
one-'Story  power  house.  93  ft.  x  143  ft.  at 
its  plant  on  Third  Avenue,  to  cost  about 
$50,000. 

OXFORD,  MD. — Arrangements  are  being 
made  by  the  Council  for  an  issue  of  $15,000 
in  bonds  for  impi'ovements  and  extensions 
to  the  electric  system. 

FAIRMONT,  W.  VA.— The  Forest  Coal 
Company  is  considering  the  installation  of 
new  machinery  at  its  properties,  including 
considerable  electrical  equipment,  to  cost 
about  $150,000.  H.  W.  Showalter  is  presi- 
dent. 

RICHMOND,  VA.— The  Common  Council 

has  appropriated  $10,000   for  improvements 
to  the  lighting  system  on  Hull  Street. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived by  the  Bureau  of  Supplies  and  .Ac- 
counts, Navy  Department.  Washington, 
D.  C,  for  furnishing  the  following:  L'ntil 
June  21.  Annapolis.  Schedule  8.285 — 20.000 
ft.  two-conductor  concentric  cable ;  Ports- 
mouth. Schedule  8.312 — 6.700  ft.  electric 
cable  and  wire.  Until  June  21.  Indian 
Head,  Schedule  8.270 — 12.000  ft.  electric 
cable ;  South  Brooklyn.  Schedule  8,272 — 
miscellaneous  quantity  of  .switchboard  panel 
material :  Philadelphia.  Schedule  8,307 — 
three  transformers,  six  fuse  switches  and 
one  wattmeter. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


CLEVELAND,  OHIO. — ^The  City  Council 
has  adopted  resolutions  providing  for  the 
installation  of  an  ornamental  lighting  sys- 
tem on  Superior  Avenue  from  East  Ninth 
Street  to  the  boulevard,  St.  Clair  Avenue 
from  East  Ninth  Street  to  Gordon  Park, 
Paine  Avenue  from  the  intersection  of  Su- 
perior Avenue  to  East  Fifty-ninth  Street, 
and  on  Euclid  Avenue  to  University  Circle. 

HAMILTON,  OHIO.— Plar>s  and  estimates 
will  be  prepared,  it  is  understood,  for  the 
construction  of  a  municipal  electric  light 
plant  and  remodeling  the  plant  now  in  use. 

CHICAGO,  ILL.— The  Old  Ben  Coal  Com- 
pany, 332  South  Michigan  Avenue,  is  con- 
sidering the  construction  of  a  new  power 
house,  50  ft.  X  85  ft.,  at  its  No.  16  mine,  to 
cost  about  $50,000. 

QUINCY.  ILL. — Extension  to  the  street- 
lighting  system  on  Sixth  Street  is  under 
consideration.  The  cost  is  estimated  at 
$20,000.     L.  L.  Harper  Is  engineer. 

DES  MOINES,  IOWA.— Extensions  to  the 
lighting  system  from  Fifth  and  Chestnut 
Streets  to  Thirteenth  and  Crocker  Street.'^ 
are  under  consideration.  A.  E.  McGlothen 
is  city  clerk. 

NEW  VIRGINIA,  IOWA.— The  local  elec- 
tiic  light  plant  was  recently  destroyed  by 
fire. 

HOPE,  N.  D. — Bonds  have  been  voted 
for  improvements  to  the  electric  light  plant. 

KIOWA,  KAN. — Plans  are  under  con- 
sideration to  erect  a  transmission  line  from 
Kiowa  to  Byron,  Okla..  also  from  here  to 
Amorita.  Okla.  An  election,  it  is  under- 
stood, will  be  held  to  vote  on  the  proposal 
to  issue  $30,000  in  bonds  for  the  project. 

L.\WRENCE,  KAN. —  Bids  will  be  re- 
ceived by  the  State  Board  of  Education, 
Topeka,  until  June  21  for  a  new  two-story 
power  plant  at  the  University  of  Kansas, 
Lawrence.  The  cost  is  estimated  at  about 
$100,000. 

HEBRON,  NEB.— The  construction  of  a 
hydro-electric  plant  on  the  Blue  River  near 
Hebron  to  cost  about  $2.'. 000  is  under  con- 
sideration.    W.   Kassenbaurn   is   interested. 


North  Central  States 

GRAND  RAPID.S.  MICH— .\  movement 
has  been  started  by  the  residents  of  Plain- 
field  Avenue  for  the  installation  of  an  orna- 
mental lighting  system  on  that  thorough- 
fare from  Grove  to  Kiiapp  Street,  covering 
a  distance  of  nine  blocks.  The  cost  Is 
esjtimated  at   $15,000 


Southern  States 

-MIAMI,  FLA. — Tlie  Miami  Light  &  Power 
Company  is  considering  an  expenditure  of 
$275,000  for  improvements,  including  the 
installation  of  machinery  at  its  main  plant 
to  cost  $200,000.  additional  boilers.  $50,000  : 
remodelmg  boiler  house,  $10,000  ;  construct- 
ing meter  repair  shop,  etc.  H.  H.  Hyman 
is  general  manager. 

NEW  SMYRNA,  FLA.— Business  men  of 
New  Smyrna  have  started  a  movement  for 
the  installation  of  an  ornamental  lighting 
system  on  Canal  Street,  covering  a  distance 
of  about  a  half-mile. 

PLANT  CITY,  FLA.— The  proposal  to 
issue  $150,000  in  bonds  to  establish  electric 
light  ".nd  ice  plants  in  Plant  City  is  under 
conslr'.eration. 

WA.UCHULA,  FLA.— J.  G.  Fancy  and 
associates.  Fort  Mead,  are  considering  the 
con.struction  of  an  electric,  ice  and  cold 
storage  plant  in  Wauchula  to  cost  about 
$50,000. 

NEW  ORLEANS,  LA.  —  Preliminary 
plans  are  under  way  by  the  Consumers' 
Electric  Light  &  Power  Companv  for  the 
construction  of  a  new  power  plant. 

COMANCHE,  OKLA.  —  Bonds  to  the 
amount  of  $275,000  have  been  voted  tor 
Improvements  to  the  lighting,  water  and 
sewer  system. 

EL  RENO,  OKLA.— The  Oklahoma  Gas 
&  Electric  Company  is  considering  rebuild- 
ing its  lines  at  a  cost  of  about  $25,000. 

TULSA,  OKLA. — Cosden  &  Company  are 
considering  Improvements  and  extensions 
to  the  power  house  at  their  local  oil  works 
to  cost  about  $100,000.  New  equipment  will 
be  Installed. 


Pacific  and  Mountain  States 

OLYMPIA.  WASH. — Estimates  have  been 
.submitted  by  the  Olviiipia  Light  &  Power 
Company  to  the  lighting  committee  of  the 
Chamber  of  Commeice  for  lighting  the 
main  business  district  of  the  citv  with 
cluster  lamps.  The  plans  call  for  310  stand- 
dards,  the  cost  not  to  exceed  $50,000. 

FULLERTON.  CAL.— Property  at  Har- 
vard and  Walnut  Streets.  Fullerton.  has 
been  acquired  by  the  Southern  California 
Edison  Company,  Los  Angeles,  on  which  it 
will  erect  a  new  power  house  to  cost  about 
$50,000. 

LOS  ANGELES.  CAL.— The  Little  Rock 
Power  &  Water  Company  has  filed  applica- 
tion with  the  State  Water  Commission  for 
50  cu.ft.  per  second  direct  diversion  and 
3.000  acre-ft.  per  annum,  storage,  from 
Little  Rock  Creek  for  power  purposes.  The 
total  amount  to  be  developed  is  estimated 
at   2.415. 

OROVILLE.  CAL— L.  O.  Griffith  hap  ap- 
plied to  the  State  AVater  Commission  for 
400  cu.ft.  per  second  from  the  mi  Idle  of 
Feather  River  and  the  south  fork  of  Feather 
River,  for  power  purposes.  Diversion  will 
be  made  by  means  of  a  conduit. 

OROVILLE,  C.4L.— The  Middle  Feathei 
River  Development  Company  Is  having 
plans  prepared  and  investigations  made 
for  the  development  of  185,000  hp.  The 
plans  provide  for  the  construction  of  four 
power  plants  on  the  middle  fork  of  the 
Feather  River  and  a  storage  reservoir  at 
Grizzly  Valley  to  have  a  capacity  of  90,000 
acre-ft.     Lars  Jorgensen  is  engineer. 

SAN  FRANCISCO,  CAL.  —  The  United 
States  Electric  Steel  Products  Company, 
Inc..  contemplates  the  construction  of  a  new 
plant  for  the  manufacture  of  steel  products 
to  cost  jnore  than  $5,080,000.  The  plans 
provide  for  a  power  plant.  The  electric 
furnace  installation  will  be  made  by  the 
Electric  Furnace  Construction  Company, 
908   Chestnut  Street,   Philadelphia. 

STOCKTON,  CAL.— Application  has  been 
filed  with  the  State  Railroad  Commission 
by  the  Western  States  Gas  &  Electric  Com- 
pany and  Its  subsidiary,  the  Bl  Dorado 
Power  Company,  for  a  certificate  of  con- 
venience and  necessity  for  construction 
work  and  extensions.  The  Western  States 
Company  proposes  to  enlarge  its  plant  on 
the  south  fork  of  the  American  River, 
which,  together  with  the  proposed  power 
plant  of  the  El  Dorado  Power  Company 
on  the  south  fork  of  the  Feather  River, 
will  give  a  total  development  of  156,000  hp. 
The  latter  company  aUo  plans  to  erect  a 
transmission  line  t»  connect  the  two  plants. 

WILLOWS,  CAL  —The  Pacific  Gas  & 
Electric  Company  plans  to  install  electro- 
liers in  Willows.  The  cost  is  estimated  at 
about  $8,000. 

PHOENIX,  ARIZ.— The  Pacific  Gas  & 
Electric  Company,  it  is  reported,  has  ap- 
plied to  the  corporation  commission  for 
permission  to  sell  $500,000  in  bonds.  The 
proceeds  are  to  be  used  to  take  up  out- 
standing indebtedness  and  for  improvements 
to  its  electric  and  gas  systems. 

PHOENIX.  ARIZ— The  Southern  Cali- 
fornia Edison  Companv.  Los  Angeles,  Cal.. 
has  filed  application  with  the  State  Water 
Commission  to  develop  the  water  power 
of  the  Colorado  River  at  Glen  Canyon  and 
Diamond  Creek.  The  cost  of  the  project  is 
estimated  between  $625,000,000  and  $800,- 
000,000. 

BASIN,  MONT.— The  Jib  Mining  Com- 
pany contemplates  the  erection  of  a  300-ton 
concentrating  mill  which  will  require  an 
additional  motor  capacity  of  about  750  ho., 
also  the  Installation  of  an  additional  bank 
of  600-kva..  62.500-volt  to  2.200-volt  trans- 
formers. The  company  supplies  the  town 
of  Basin  with  light  and  water  sei-vice. 


Canada 

BRIDGEBURG,  ONT. — Plans  are  being 
prepared  by  the  Hydro-Electric  Com- 
mission of  Ontario  for  the  construction  of 
another  canal  parallel  with  the  one  now 
under  construction.  The  new  canal  when 
completed  will  develop  about  100,000  hp 
and  will  cost  about  $10,000,000. 

CHIPPAWA,  ONT.— The  Montrose  sub- 
station on  the  end  of  the  new  canal  of  the 
Hydro-Electric  Commission  of  Ontario  was 
recently  damaged  by  fire,  causing  a  lo.sa 
of  about  $100,000. 

CEDAR,  QUE.  —  The  Montreal,  Light, 
Heat  &  Power  Company,  83  Craig  Street, 
West,  Montreal,  has  awarded  the  general 
contract  for  an  addition  to  its  power  house 
at  Cedar  to  cost  about  $80,000  to  Anglin- 
Norcoss,  Ltd.,  65  Victoria  Street,  Montreal. 
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The  Utilization  of  Our  Many 
Convention  Papers 


o 


^NE  of  America's  greatest  men 
I  attributed  his  success  in  large 
measure  to  a  habit  which  he 
established  early  in  his  working  lite  and 
pursued  persistently  throughout  his  long 
career.  He  set  himself  each  year  to  learn 
one  new  thing  thoroughly.  It  might  be 
a  different  line  of  business  which  he 
investigated  and  studied.  It  might  be  a 
new  subject  to  read  and  carefully  digest. 
It  might  be  simply  another  sport  or  hobby 
to  practice  and  master.  But  each  year 
saw  this  fresh  objective.  It  brought  a 
broadened  interest  and  a  bigger  life. 

There  is  a  practical  suggestion  here  for 
electrical  men  right  at  this  time,  for  the 
National  Electric  Light  Association  has 
just  presented  to  us  something  of  great 
value  which  we  are  about  to  throw  away. 
Men  of  the  industry  have  just  gathered 
and  compiled  a  huge  mass  of  priceless  in- 
formation and  advice.  The  N.  E.  L.  A. 
has  published  it  and  bestowed  it  upon  us. 
But  its  value  lies  not  in  possession,  but  in 
Utilization.  It  has  enormous  usefulness, 
tremendous  power  for  production  and  for 
progress.  Yet  in  the  past  the  most  of  it 
has  ever  been  in  large  part  lost  because 
there  was  so  much  of  it.  Men  fail  to  read 
these  papers  with  an  eager  and  retentive 
mind  and  to  apply  constructively  the  parts 
they  would  like  so  to  apply.  The  inclina- 
tion  is   to   pile   these   publications   on   a 


shelf,  and  then,  with  good  intentions,  leave 
them  there  neglected. 

But  each  man  among  us  could  at  least 
learn  one  thing  thoroughly  out  of  this 
treasure  and  apply  it.  If  he  would  con- 
sider it  an  obligation  to  his  industry  that 
this  great  store  of  mental  meat  and  bread 
be  not  entirely  wasted  on  him — if  hewould 
but  feel  it  the  literal  truth  that  this  ex- 
haustive work  has  all  been  done  that  he. 
and  others,  may  gain  a  profit  from  it — 
could  any  man  accept  this  gift  and  do  less? 

This  is  a  point  o'  view  toward  the  con- 
vention papers  that  electrical  men  should 
think  about.  For  there  is  an  economic 
loss  involved  in  their  neglect  as  well  as 
a  personal  loss.  There  is  an  element  of 
moral  obligation  that  the  individual 
should  recognize.  There  is  a  proffered 
opportunity  that  cannot  be  ignored  with- 
out offense.     The  gift  is  made  in  trust. 

If  you  would  do  your  part  as  an  elec- 
trical man  this  year,  read  your  own  sub- 
ject thoroughly  in  your  convention  papers. 
Study  it.  Apply  it.  Make  good  the 
work  that  has  been  done  for  you  by  a 
practical  and  profitable  utilization. 

Then  read  and  learn  at  least  one  new 
thing  also — one  different  subject.  Broaden 
your  interest  and  your  knowledge  in  your 
industry.  Follow  this  new  subject  week 
by  week  in  the  ELECTRICAL  WORLD.  Learn 
one  new  thing  this  year. 


Charles  Thomas  Main 

A  consultant  of  national  reputation  in  the  industrial  and  power  plant  fields  who  has  a  fine  con- 
ception of  the  broader  role  the  engineer  can  play 
in  public  affairs 


1ARGE  affairs  are  calling  out  the 
professional  skill  and  public  spirit 
-'  of  American  engineers  as  never  be- 
fore in  times  of  peace.  The  advice,  the 
constructive  insight  and  the  untiring 
energy  of  such  men  are  bitx  factors  in 
the  nation's  advance,  factors  not  less 
potent  becatise  of  their  quiet  application. 
A  man  of  this  type,  eminent  in  the  eyes 
of  his  confreres,  is  Charles  T.  Main, 
industrial  engineer,  of  Boston.  Born  of 
colonial  ancestry  at  Marblehead.  Mass., 
in  18.">6,  Mr.  Main  was  graduatwl  at 
the  age  of  twenty  from  the  Massachu- 
setts Institute  of  Technology  in  the  ilf-' 
partment  of  mechanical  engineering. 
After  three  years  as  an  assistant  on  the 
instructing  staff,  he  entered  the  textile 
engineering  field  at  Manchester,  N.  H., 
soon  going  to  the  Lower  Pacific  Mills 
at  Lawrence.  Mass..  where  in  1887  he 
W'as  made  superintendent.  During  a 
period  of  eleven  years,  which  included 
the  reorganization  and  rebuilding  of  the 
Pacifis    Mills    plant.    Mr.    Main    directed 


independent 


steam     and 
the    impress 


the  work,  never  letting  go  his  hold  upon 
engine-ering  in  the  press  of  administra- 
tive duties.  Finally  he  entered  the  con- 
sulting field,  forming  a  partnership  in 
1893  With  F.  .W.  Dean,  under  the  firm 
name  of  Dean  &  Main,  at  Boston.  This 
association  continued  until  1907.  when 
Mr.  Main  established  an 
office  imder  his  own   name. 

Many  large  industrial, 
hydro-electric  plants  bear 
of  Mr.  Main's  engineerintr  talents 
Among  these  are  the  Wood  Worsted 
and  Ayer  Mills  in  L.awrence.  and  in  the 
w?iter--power  field  four  large  develop- 
ments for  the  Montana  Power  Company. 
Mr.  Main  has  served  as  consulting  e-n- 
gineer  on  many  projects  and  as  expert 
witness  or  referee  in  important  legal 
actions. 

Mr.  Main  is  a  past-president  of  the 
American  Society  of  Mechanical  Engi- 
neers and  of  the  Boston  Society  of  Civil 
Engineers.  He  is  president  of  the  En- 
gineers' Club  of  Boston  and  a  life  memj 


ber  of  the  corporation  of  the  Massachu- 
setts Institute  of  Technology.  Mr.  Main's 
name  is  familiar  to  many  readers  of  the 
technical  press,  and  his  contributions 
to  professional  gatherings  have  been 
numerous  and  useful.  As  a  member  of 
a  special  commission  organized  a  few 
years  ago  to  further  water-power  con- 
servation in  Massachusetts  he  per- 
formed distinguished  service.  In  Decem- 
ber. 191 S,  Mr.  Main  went  to  France  as 
a  member  of  a  commission  to  confer 
with  the  French  Society  of  Engineers 
upon  reconstruction  in  the  war  zone. 
He  sailed  again  on  June  1  la.st  to  repre- 
sent the  American  Society  of  Mechanical 
Engineers  at  the  second  World  Cotton 
Conference,  to  be  held  in  Liverpool,  Eng- 
land, and  he  is  also  chairman  of  a  dele- 
gation to  represent  the  American 
Society  of  Civil  Engineers  at  the  engiJ 
neering  conference  to  be  held  in  London, 
June  29  to  July  1,  and  to  participate 
in  the  presentation  of  the  John  Fritz 
medal  to  Sir  Robert  Hadfleld. 
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Committees  on  Public  Information 
Should  Be  Supported 

A  GREAT  service  for  public  utilities  of  all  classes  is 
being  rendered  by  the  committees  on  public  infor- 
mation now  active  in  many  states.  Granting  that  the 
public  is  just  if  it  is  in  possession  of  all  the  facts,  the 
need  of  some  central  bureau  for  disseminating  public 
utility  information  is  apparent.  The  committee  in  Illi- 
nois, being  longest  in  existence  and  therefore  oldest  in 
experience,  has  served  as  an  example  and  inspiration  to 
many  others,  and  its  work  is  indicative  of  what  may 
be  done  in  any  other  state  where  the  committee  is  prop- 
erly supported.  The  work  is  truly  co-operative,  and  if 
it  is  to  be  at  all  effective,  it  must  be  supported  by  the 
electric  light,  railway,  telephone,  water,  gas  and  other 
utility  interests.  The  cost  to  the  individual  utility  is 
nominal,  and  the  benefit,  though  indirect,  is  none  the 
less  certain.  In  some  states,  notably  Missouri,  where 
enthusiasm  was  at  first  high  interest  is  now  beginning 
to  wane  through  lack  of  funds.  This  is  all  wrong.  The 
plan  is  certainly  worthy  of  support,  and  those  having 
the  work  in  hand  should  not  be  handicapped.  For  the 
modest  sum  of  from  $15,000  to  $25,000  a  year  it  is 
possible  to  maintain  a  fairly  respectable  public  infor- 
mation bureau,  and  when  this  cost  is  prorated  among  all 
the  utilities  of  a  state  no  single  utility  will  find  it  bur- 
densome. Possibly  if  the  cost  were  higher  the  work 
would  be  appreciated  more.  Nevertheless,  its  cheapness 
is  what  commends  it,  and  the  work  should  not  be  con- 
sidered any  less  desirable  because  it  does  not  involve 
a  great  expenditure. 


for  each  extension  are  carefully  worked  out  and  a  fixed 
charge  for  service  is  applied.  The  charge  will  not  be 
uniform  over  any  system,  and  consequently  the  average 
cost  per  kilowatt-hour  will  vary  as  between  extensions 
and  also  as  between  consumers  on  the  same  line  in 
proportion  to  the  energy  used. 


Fundamental  Costs  of  Rural  Service 
Must  Be  Studied 

RURAL-SERVICE  rate  problems  cannot  be  solved 
.  until  the  basic  problems  of  financing,  construction 
and  operating  have  been  solved.  The  present  confusion 
in  the  rural-service  situation  is  due  almost  entirely  to 
a  failure  on  the  part  of  central-station  executives  to 
size  up  the  fundamentals  of  the  problem.  In  many 
cases  the  course  of  action  has  resembled  a  running 
jump  to  arrive  at  rates,  with  no  attempt  to  find  what 
these  rates  are  being  made  to  cover. 

Fundamentally  the  problem  is  one  of  service.  A  cer- 
tain amount  of  equipment  must  be  employed  and  main- 
tained. The  conditions  are  such  that  previous  experi- 
ence is  likely  to  be  misleading.  Investments  and 
operating  costs  are  radically  greater  than  for  any  other 
class  of  service.  Moreover,  there  will  also  be  a  varia- 
tion between  every  two  rural-service  installations.  The 
companies  that  are  thinking  most  clearly  are  confining 
their  rate-making  efforts  to  the  construction  of  a  sched- 
ule under  which  each  extension  will  receive  individual 
treatment.  As  a  general  rule  the  energy  charge  is 
based  on  the  schedules  in  use  for  the  same  class  of 
service.     In  addition,  the  fixed  and  operating  charges 


Mutual  Confidence 

and  Seeing  the  Other's  Viewpoint 

THE  most  hopeful  sign  yet  apparent  in  the  effort 
being  made  to  solve  the  problem  of  inductive  inter- 
ference is  the  recognition  by  both  power-distributing 
and  communication  companies  that  they  must  get  to- 
gether for  the  purpose  of  understanding  each  other's 
viewpoint  and  for  discussing  plans  that  may  affect  the 
service  of  either.  Contests  before  the  courts  and  regu- 
latory bodies  are  due.  in  no  small  part  to  a  lack  of 
understanding  of  each  other's  problems  and  a  lack  of 
consideration  of  each  other's  rights. 

Perhaps  the  most  disturbing  element  in  the  present 
situation  is  the  establishment  of  so-called  precedentii 
through  court  or  commission  decisions.  These  prece- 
dents must  be  carefully  studied;  such  precedents  as  are 
based  on  sound  economic  principles  must  stand ;  those 
based  on  partial  facts  presented  before  a  judicial  body 
must  be  discarded.  In  its  final  analysis,  however,  the 
problem  is  not  one  for  legal  treatment,  nor  is  it  one  to 
which  legalistic  methods  can  rightfully  be  applied.  The 
question  at  issue  is  the  right  of  the  public  to  have  two 
essential  services  at  a  cost  that  will  not  prohibit  rapid 
extension  of  either  and  at  the  greatest  possible  effi- 
ciency. Obviously  a  general  solution  cannot  be  reached 
by  judicial  consideration  of  the  few  facts  that  are  pres- 
ent in  any  single  case.  Nor  can  any  court  or  commis- 
sion be  expected  to  go  into  the  technical  and  economic 
aspects  of  the  matter  and  establish  rules  that  will  cover 
all  phases  of  the  problem.  Without  a  thorough  under- 
standing of  the  technical  problems  no  one  can  hope  to 
determine  the  economic  problems.  It  therefore  follows 
that  the  men  of  the  two  industries  involved  must  pro- 
vide the  ultimate  solution. 

At  the  present  time  there  are  all  too  many  cases  that 
have  been  carried  before  commissions  or  courts.  It  is 
not  necessary  to  apportion  the  blame  for  such  a  situa- 
tion. The  quickest  way  of  relief  is  to  hasten  the  effec- 
tive organization  of  state  joint  committees,  take  up 
pending  cases,  arrive  at  a  settlement  and  ask  for  the 
dismissal  of  contests  without  letting  them  go  to  a  for- 
mal decision. 

The  plan  which  was  outlined  before  the  N.  E.  L.  A. 
at  Chicago  recently  by  the  public  policy  sub-committee 
on  inductive  interference  is  workable.  The  organization 
proposed  can  function  and  eliminate  any  excuse  for 
taking  controversies  to  commissions  or  courts.  The  two 
industries  need  only  to  avail  themselves  of  it.  In  the 
words  of  the  doughboy,  "Let's  go!" 
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A  Right  Use  of  Authority  by  a 
Public  Service  Commission 

HOW  wise  direction  by  a  public  service  commission 
may  work  to  the  public  benefit,  even  to  the  extent 
of  affecting  prices,  was  shown  by  the  recent  action  of 
the  California  Railroad  Commission  in  ordering  an  inter- 
connection between  the  systems  of  two  large  central- 
station  companies.  In  this  instance  the  Great  Western 
Power  Company  and  the  Pacific  Gas  &  Electric  Com- 
pany were  both  asking  the  commission  to  continue  a 
15  per  cent  surcharge.  The  commission  responded  by 
bringing  about  an  arrangement  whereby  one  company, 
needing  power,  purchased  of  the  other  company,  which 
needed  a  larger  market.  It  was  further  stipulated  that 
the  most  efficient  steam  plants  of  both  companies  should 
be  operated  on  joint  account.  The  commission  held 
that  the  new  arrangement  would  have  a  material  bearing 
on  the  need  for  continuing  the  surcharge,  which,  in  fact, 
it  subsequently  reduced  more  than  half.  This  par- 
ticulai-  form  of  commission  activity,  which  virtually 
directs  companies  to  co-operate  to  the  benefit  of  all 
concerned,  is  a  step  in  the  right  direction.  If  all  com- 
missions will  use  wisely  and  fairly  the  best  means  at 
hand  to  help  both  companies  and  public  to  a  more 
efficient  supply  of  electric  power,  they  will  justify  the 
laws  that  have  intrusted  to  them  such  heavy  responsi- 
bilities. 

Problems  of  Transmission  at  220,000  Volts 
Are  Being  Solved 

OPINION  among  operating  engineers  appears  to  be 
crystallizing  in  favor  of  a  national  standard  of 
220,000  volts  for  extra-long  bulk-supply  transmission 
lines.  For  this  service  the  value  advocated  is  an  excellent 
one  because,  as  is  made  clear  by  F.  G.  Baum  elsewhere 
in  this  number  of  the  Electrical  World,  it  enables 
the  economical  transmission  of  large  amounts  of  power 
over  distances  as  great  as  1,000  miles  and,  besides,  is  a 
simple  multiple  of  voltages  now  firmly  established.  How- 
ever, engineers  should  not  confuse  long  lines  in  which 
power  is  transmitted  the  entire  length  with  long  lines 
having  intermediate  feed-in  and  feed-out  taps,  since  the 
latter  serve  chiefly  for  interchange  of  power  and  seldom 
if  ever  have  to  transmit  energy  the  entire  length. 

For  the  220,000-volt  insulator  string  three  alterna- 
tives have  been  discussed — (1)  the  use  of  larger  and 
heavier  insulator  units,  (2)  grading,  or  the  use  of  units 
of  high  electrostatic  capacity  at  the  line  end  of  the 
string  to  ease  the  electric  stress  on  these  units,  and 
(3)  the  application  of  metal  shields  in  such  a  way  as  to 
lower  the  voltage  gradient  at  the  units  next  the  line. 
The  second  and  third  methods,  and  especially  the  last, 
appear  to  offer  the  best  solution  according  to  the  classic 
studies  carried  out  in  the  Stanford  University  labora- 
tories by  Professor  Ryan,  Mr.  Baum  and  others. '  A 
combination  of  grading  and  shielding  is  also  being  con- 
sidered. These  tests  have  shown  that  even  after  the 
units  next  the  line  have  been  relieved  there  is  great 
danger  that  flashovers  will  strike  in  at  the  upper  units, 
themselves  under  low  unit  stresses,  unless  this  contin- 
gency is  carefully  guarded  against.  Mr.  Baum  sum- 
marizes the  whole  situation  by  saying  that  the  line 
insulators  must  be  made  as  reliable  as  the  transformers 
and  other  appai-atus  before  the  insulation  problem  can 
be  considered  fully  solved. 

The  voltage  control  of  long  lines  cannot  be  accom- 
plished satisfactorily  at  the  generator  alone.    The  heavy 


and  ever-changing  charging  current  along  the  line,  not 
to  mention  changing  loads  at  various  points  in  the  line, 
call  for  remedies  which  Mr.  Baum  happily  compares  to 
the  loading  of  telephone  lines.  Synchronous  condensers 
distributed  along  the  line  give  the  obvious  and  appar- 
ently complete  solution  of  this  problem. 


Are  Gas-Filled  Lamps 

Going  to  Supplant  the  Vacuum  Type? 

WHEN  the  metallic-filament  lamp  first  appeared  the 
very  slendei  filaments  of  lamps  rated  below  40  or 
50  watts  possessed  an  undeniable  fragility  that  operated 
against  the  popularity  of  these  smaller  sizes.  However, 
the  drawn-wire  filament  changed  this  situation  very 
radically,  and  now  there  is  no  apparent  reason  why 
15-watt  and  even  smaller  lamps  cannot  be  freely  used 
in  suitable  situations.  At  present  the  vital  question  is, 
how  low  can  the  cand'.epower  of  the  gas-filled  lamp  be 
carried  to  advantage?  Comparative  figures  for  the  100- 
watt  size  indicate  that  so  far  as  cost  is  concerned  there 
is  no  excuse  for  the  100-watt  vacuum  lamp.  None  the 
less,  this  size  is  one  which  is  used  almost  entirely  for 
commercial  and  industrial  lighting  and  the  situation 
regarding  the  smaller  sizes  is  still  somewhat  uncertain. 
Quite  probably  the  gas-filled  lamp  could  be  furnished  in 
all  the  usual  sizes  with  a  slight  gain  in  efficiency,  but 
its  temperature  and  intense  brilliancy  co-operate  to  pro- 
duce a  lamp  not  altogether  desirable  for  domestic  serv- 
ice. In  such  service  particular  care  must  be  taken  on 
account  of  the  heat,  and  the  necessary  shading  may 
overbalance  the  increase  in  lumens  per  watt. 

Inasmuch  as  the  United  States  is  about  the  only 
country  in  which  220-volt  metallic-filament  lamps  are 
not  used  extensively,  it  would  seem  worth  while  to  start 
a  searching  inquiry  as  to  the  real  merits  of  the  220-volt 
lamp  on  the  basis  of  actual  practice  in  the  countries 
where  it  is  standardized. 


Field  of  Motor  Application 

Rapidly  Extending  in  the  South 

WITHIN  less  than  ten  years  the  use  of  electric 
power  in  the  growing  industries  of  the  South  has 
increased  to  a  very  large  extent.  Today  the  connected 
load  is  fully  two  and  a  half  times  as  great  as  at  the 
beginning  of  the  world  war.  Considered  on  the  basis 
of  actual  energy  consumption  the  load  has  increased 
more  than  fourfold.  A  summary  of  the  facts  which  the 
Electrical  World  has  collected  from  this  section  of 
the  country  is  given  elsewhere  in  the  current  issue. 
Briefly,  more  than  a  thousand  plants  use  electricity  as 
their  chief  source  of  power.  The  energy  generated 
locally  is  somewhat  less  than  that  purchased,  in  the 
ratio  of  about  two  to  three.  Perhaps  this  relatively 
small  difference  is  partly  due  to  the  fact  that  a  much 
greater  proportion  of  the  industries  generating  their 
own  power  than  of  those  purchasing  power  replied  to 
our  questionnaire. 

The  great  industries  from  the  standpoint  of  electric 
service  are  the  textile,  the  lumber,  the  chemical.  The 
first  named  was  the  pioneer  in  electric  drive  on  a  con- 
siderable scale,  and  the  total  amount  of  energy  taken 
by  the  Southern  mills  now  certainly  runs  above  800,000,- 
000  kw.-hr.  There  are  more  than  60,000  motors  in  these 
mills,  more  than  three-quarters  of  them  being  under 
5  hp.     In  the  lumber  industry  the  power  consumption 
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is  conspicuously  less,  below  200,000,000  kw.-hr.,  of  which 
more  than  half  is  generated  by  private  plants,  as  might 
be  expected  from  the  isolation  of  the  industry  and  the 
waste  available  for  fuel.  Although  only  7,000  motors 
are  in  service,  their  average  rating  is  considerably 
larger  than  that  of  the  textile  motors,  about  10  hp. 
Looking  at  the  rapid  growth  of  the  past  few  years 
and  the  possibilities  springing  up  all  over  the  great 
Southern  territory,  it  is  clear  that  there  is  a  vast  field 
yet  untouched  in  the  application  of  motors  to  manu- 
facturing, a  field  certain  to  be  opened  up  as  the  re- 
sources of  the  South  begin  to  be  better  understood. 
Amplification  of  the  existing  electric  service  facilities 
will  assist  greatly  in  this  development. 


Need  of  Accurate  Records 
on  Cable  Temperatures 

THE  ever-increasing  desire  for  economical  operation 
has  brought  those  interested  in  underground  lines 
face  to  face  with  several  questions  which  demand  an 
answer.  Not  only  will  it  be  necessary  to  know  the  maxi- 
mum allowable  temperature  of  all  makes  of  cables  in 
order  to  predetermine  failures  due  to  overloads,  but  it 
will  also  be  necessary  to  know  the  effect  on  the  length 
of  life  of  the  cable  due  to  various  temperatures  and  also 
the  effect  due  to  temperature  changes.  Briefly,  all  the 
effects  of  temperature  on  underground  cables  must  be 
analyzed.  It  would  seem  at  first  that,  considering  the 
large  investment  represented  by  the  duct  line  and  the 
cables  it  carries,  economy  would  dictate  carrying  cur- 
rents as  large  as  can  be  carried  without  failure  of  any 
one  cable.  However,  it  can  be  seen  that,  if  the  life  of 
the  cables  is  considei-ably  reduced  by  high  temperatures, 
it  may  prove  too  expensive  to  replace  the  cable  at 
frequent  intervals.  The  report  of  the  underground 
systems  committee  of  the  National  Electric  Light  Asso- 
ciation brings  out  forcibly  the  importance  of  determin- 
ing all  such  points. 

Experience  has  indicated  the  need  of  means  of  de- 
termining accurately  and  easily  the  temperature  of 
cables  at  all  points  of  the  duct  lines.  Considering  the 
large  amount  of  data  compiled  in  the  last  few  years 
regarding  failures  of  cables,  it  is  quite  evident  that 
if  there  were  accurate  records  of  the  actual  tempera- 
tures to  which  these  cables  were  subjected  very  inter- 
esting conclusions  could  be  drawn.  With  only  a  rela- 
tively small  amount  of  further  investigation  the  maxi- 
mum allowable  temperature  of  cables  and  the  effect  of 
high  temperatures  and  variations  in  temperature  on 
the  life  of  the  cable  could  be  evaluated  with  such  ac- 
curacy that  the  economies  of  operation  attainable  with 
underground  cables   could    be   definitely   known. 


Automatic  Station  Should 

Facilitate  Small  Power  Development 

FROM  time  to  time  we  have  described  some  of  the 
automatic  stations  which  have  gradually  been  com- 
ing into  use.  Among  others  we  gave  some  account  of 
the  1,500-kva.  plant  at  Cedar  Rapids.  After  three  and 
a  half  years  of  use  there  have  been  none  but  good  re- 
ports from  this  equipment.  The  sum  and  substance  of 
the  story  is  that  the  expense  of  operation  has  been  al- 
most negligible.  The  plant  generates  about  7,500,000- 
kw.-hr.  per  year,  and  the  average  maintenance  and  op- 
erating charge  thus  far  has  been  only  $178  annually. 


The  inspection  given  to  the  station  consists  in  a  daily 
cleaning  of  the  racks  by  one  of  the  boiler-room  em- 
ployees, which  takes  about  thirty  minutes,  and  an  elec- 
trical and  mechanical  inspection  weekly,  requiring  about 
two  hours.  Aside  from  the  very  low  cost  of  operation, 
the  abolition  of  labor  is  a  particularly  good  thing  on 
account  of  the  difl!iculty  in  keeping  operators  at  any 
price  on  an  isolated  and  lonesome  job  like  tending  a 
small  hydro-electric  plant.  The  yearly  fixed  charges 
against  the  plant  are  $33,600,  beside  which  the  actual 
operating  and  maintenance  cost  is  a  very  insignificant 
figure.  The  cost  for  delivered  power  on  this  basis  is 
0.45  cent  per  kilowatt-hour. 

Several  of  these  automatic  plants  are  now  in  success- 
ful operation,  some  having  gone  into  service  during  the 
current  year.  Others  are  on  order,  one  of  them  to  have 
750  kva.  in  a  single  unit,  and  will  presently  be  at  work 
to  keep  down  the  cost  of  energy.  In  all  the  cases  men- 
tioned the  generator  is  of  the  synchronous  type,  while 
the  voltage  varies  all  the  way  from  6,000  to  11,500  in 
the  various  instances.  There  is  no  doubt  whatever  that 
the  automatic  station  has  come  to  stay  and  will  produce 
a  very  beneficial  effect  in  certain  situations.  In  particu- 
lar it  is  likely  to  be  of  great  importance  in  linking  up 
small  hydraulic  powers  situated  on  the  same  or  near-by 
streams  and  which  it  would  be  quite  impracticable  to 
use  if  attendance  should  be  required  all  or  during  any 
substantial  part  of  the  time  at  every  station. 


Spectacular  Methods  Not  Necessary  for 
Economical  Plant  Operation 

A  POOR  workman  supplied  with  the  finest  tools  will 
still  produce  poor  work,  but  when  to  a  decent  tool 
equipment  is  added  the  skill  of  interested  and  con- 
tented men  who  are  competent  to  use  the  tools  the  best 
results  may  be  expected.  An  example  that  should  carry 
a  forceful  lesson  to  steam-plant  operators  is  given  in 
C.  H.  McClintock's  discussion  of  the  Denver  Tramway 
Company's  plant  practice  in  this  issue. 

The  foundation  on  which  to  build  was  not  the  best, 
the  load  curve,  fuel  and  water  conditions  leaving  some- 
thing to  be  desired  and  the  fuel  conditions  being  such 
as  to  dismay  those  accustomed  to  the  high-grade  Eastern 
coal.  By  intelligent  redesign  of  an  old  plant  and  intel- 
ligent and  persistent  training  and  supervision  of  the 
operating  force,  however,  a  kilowatt-hour  is  being  pro- 
duced on  a  basis  of  23,750  B.t.u.  Only  a  few  of  the 
larger  steam  stations  are  bettering  this  figure,  and  such 
a  record  for  a  plant  carrying  momentary  peaks  of  10,000 
kw.  and  handling  only  street-railway  load  is  a  rather 
remarkable  accomplishment.  There  is  nothing  spectacu- 
lar in  the  equipment  or  methods  and  nothing  that  cannot 
be  equally  well  accomplished  in  any  plant  of  its  size — 
or  even  in  smaller  plants  if  a  fair  degree  of  careful  study 
and  persistent  reaching  for  results  is  employed. 

The  real  difficulty  at  the  root  of  much  of  the  ineffi- 
ciency of  the  small  steam  plants  is  the  tendency  to 
employ  guesswork  methods  rather  than  devote  energy 
to  a  careful  analysis  of  conditions  on  which  an  intelli- 
gent elimination  of  wastes  can  be  undertaken.  Improper 
selection  of  equipment  and  wastes  due  to  careless  or 
unintelligent  operation  are  the  big  factors  in  poor 
steam-plant  results.  There  are  many  other  companies 
that  can  accomplish  what  the  Denver  Tramway  Com- 
pany has  already  done,  and  a  careful  study  of  Mr. 
McClintock's  article  will  benefit  every  operator  of  a. 
email  electric-generating  plant. 
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A.  I.  E.  E.  Convention 

at  Salt  Lake  City 


Thirty-seventh  Auniial  and  Tenth  Pacific  Coast  Convention  Drew  Large  Audience  from 

the  East  and  Far  West — Thirteen  Technical  Committees    Submit  Reports 

■ — Water-Power  and  Lona-Distance  Bulk-Power  Transmission  Were  the 

Subjects  of  the  Principal  Papers — President  Berresford  Points 

Wav  for  Proper  Industrial  Development 


PERMITTING  as  it  did  the  combination  of 
business  and  a  vacation  trip  through  the 
scenic  West,  the  Salt  Lake  City  convention 
of  the  American  Institute  of  Electrical  En- 
gineers drew  an  unusually  large  attendance  this  week 
from  the  East.  The  convention  proper  lasted  from 
Tuesday  morning  to  Friday  noon,  but  entertainment, 
recreation  and  trips  to  various  points  of  interest 
held  many  delegates  the  entire  week.  On  the  opening 
day  Charles  R.  Mabey,  Governor  of  Utah,  delivered 
an  address  of  welcome  and  Arthur  W.  Berresford  made 
the  annual  presidential  address.  Following  this  thir- 
teen technical  committee  reports  and  two  papers 
on  hydraulic  subjects  were  presented.  Abstracts  of 
these,  the  president's  address  and  a  paper  by  F.  G. 
Baum  on  voltage  regulation  of  long  lines  are  pub- 
lished in  this  issue,  the  latter  beginning  on  page  1477. 
Next  week  there  will  be  published  abstracts  and  dis- 
cussions of  the  remaining  papers,  which  deal  with  long- 
distance bulk-power  transmission  lines  and  intercon- 
nections, insulator  production  and  problems,  harmonics 
and  air  strength,  and  miscellaneous  subjects. 

President's  Address 

For  the  proper  development  and  economical  operation 
of  any  industry,  said  Arthur  W.  Berresford,  in  his 
presidential  address,  the  major  interests  in  that  indus- 
try must  have  the  understanding,  support  and  good  will 
of  those  less  important.  This  is  true  because  the  poli- 
cies of  a  minor  manufacturer  may  be  directly  contrary 
to  the  interests  of  the  industry  as  a  whole,  not  by  intent, 
but  by  reason  of  a  limited  viewpoint.  Such  a  manu- 
facturer would  be  entirely  willing  to  reverse  these 
opinions  if  there  were  clearly  set  before  him  the  cer- 
tainty of  ultimate  unfortunate  results  to  himself  as  well 
as  to  others.  This  process  would  be  facilitated  by  the 
exchange  of  views  made  possible  at  association  meet- 
ings. 

From  the  industry's  standpoint,  therefore,  the  prob- 


lem becomes  the  correlation  of  the  necessary  associa- 
tions into  a  representative  co-ordinating  body  and  the 
direction  of  the  combined  effort  in  a  manner  that  will 
insure  such  advantage  to  its  members  as  is  consistent 
with  the  rights  of  others  and  the  best  interest  of  the 
public.  This  correlation  can  be  attained  if  the  broad 
fundamental  principles  underlying  the  industry  can  be 
enunciated  and  if  there  can  be  developed  therefrom  the 
operating  policies  which  the  industry  shou'd  follow. 
The  execution  of  this  task  requires  the  best  minds  of 
the  industry. 

To  show  how  such  correlation  would  assist  in  the 
development  of  the  industry.  President  Berresford  con- 
sidered one  very  important  problem  in  the  electrical 
industry,  namel.v,  the  ultimate  dependence  of  industry 
on  science  and  the  consequent  vital  importance  of  re- 
search. While  the  hope  of  commercial  gain  will  impel 
the  continuance  of  applied  research  where  it  is  already 
established,  the  speaker  declared,  fundamental  research 
must  be  stimulated.  An  incentive  must  be  offered  to 
induce  temperamentally  fitted  men  to  undertake  this 
career  and  to  become  largely  qualified,  or  else  industry 
will  go  begging  for  the  men  it  will  need  in  increasing 
quantity  for  its  applied  research. 

In  this  connection  the  Bureau  of  Standards,  as  a 
center  of  research,  desei-ves  particular  consideration, 
Mr.  Berresford  maintained.  If  that  body  is  to  function 
most  effectively  and  satisfactorily,  industry  must  first 
agree  on  what  the  scope  of  the  bureau  shall  be;  second, 
educate  the  bureau  in  industrial  conditions,  and,  third, 
by  demanding  that  the  interests  of  industry  be  heeded, 
insure  adequate  financial  support  for  the  bureau.  This 
can  be  accomplished  only  by  a  united  industry — com- 
mercial and  non-commercial.  The  electrical  industry, 
by  reason  of  its  greater  interests,  should  initiate  this 
work  and  carry  forward  through  its  associations  the 
necessary  process  of  education.  The  leaders  in  this 
work,  said  the  speaker  in  conclusion,  are  the  most  com- 
petent to  determine  the  fundamentals  and  policies  by 
which  this  industry  should  be  guided. 
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Development  at  Niagara  Falls 

The  progress  of  \v;iter-povver  development  at  Niagara 
Falls  from  its  beginning  to  the  present  time  was  traced 
in  a  paper  presented  by  John  L.  Harper  and  J.  Allen 
Johnson  of  the  Niagara  Falls  Power  Company.  Atten- 
tion was  directed  chiefly  to  the  recently  completed  de- 
velopment* known  as  Extension  No.  3  and  to  the  new 
workt  undertaken  by  recent  license  from  the  Federal 
Power  Commission.  In  brief  this  development  involves 
running  a  32-ft.  (9.7-m.)  U-shaped  tunnel  from  above 
the  falls  to  Extension  No.  3,  where  additional  generat- 
ing capacity  will  be  provided.  To  avoid  exceeding  the 
diversion  allowed  by  treaty  the  least  eflicient  equipment 
on  the  system — i.e.,  at  the  Niagara  plant — will  be  shut 
down.  This  development  wil  utilize  220  ft.  (67  m.)  of 
the  314-ft.  (95.7-m.)  drop  from  the  upper  river  to 
Lewiston  and  will  ultimately  add  187,000  hp.  capacity 
to  the  system.  The  remaining  94  ft.  (28.6  m.)  can  be 
developed  in  another  plant  farther  down  stream.  A  pre- 
liminary permit  has  been  granted  to  the  Lower  Niagara 
River  Power  &  Water  Supply  Company  allowing  two 
years  for  presenting  plans  to  develop  the  lower  river 
stage. 

In  the  concluding  portions  of  the  paper  by  Messrs. 
Harper  and  Johnson  emphasis  was  placed  on  the  na- 
tional benefits  as  distinguished  from  merely  local  bene- 
fits from  developing  Niagara  power. 


Advances  in  Hydraulic  Design 

The  tendency  in  hydro-electric  practice,  said  W.  M. 
White,  Allis-Chalmers  Manufacturing  Company,  is  to 
develop  each  power  site  completely  and  to  use  larger 
units  which  will  permit  the  maximum  utilization  of 
water  power  available.  Where  system  interconnections 
exist  each  hydro-electric  station  is  as  much  a  unit  in 
the  system  as  was  a  single  generator  in  old  plants. 
Hence  more  freedom  is  afforded  in  selecting  size  of 
units.  Steady  advances  are  being  made  in  speed  of 
units,  and  no  doubt  even  higher  speeds  will  be  adopted. 
For  high-speed  service  Nagler  wheels  are  giving  excel- 
lent results.  Regulation  of  speed,  Mr.  White  said,  can 
best  be  accomplished  by  making  use  of  the  inertia  of 
rotating  parts.  The  governing  apparatus  alone  should 
not  be  expected  to  perform  this  function  when  all  it  can 
do  is  to  open  and  close  the  turbine  gates  after  being 
actuated  by  a  change  in  turbine  speed.  However, 
modern  governors  are  so  sensitive  that  they  will  re- 
spond to  a  speed  change  of  less  than  one-quarter  of 
1  per  cent.  Integral  governors  constitute  one  of  the 
latest  advances,  and  there  is  a  tendency  to  simplify  them 
further  so  that  they  will  be  self-contained. 

The  speaker  expressed  the  opinion  that  the  ideal 
runner  material  is  bronze  without  any  zinc,  although 
cast  steel  has  been  used  with  excellent  results'  for  both 
high-head  and  intermediate-head  units.  Plate-steel  run- 
ners and  guide  vanes  have  been  recent  innovations. 
In  the  design  of  guide  vanes  the  trend  is  toward  cast- 
steel  vanes  with  integral  stems  controlled  by  outside 
operating  mechanisms.  Both  concrete  and  cast-iron 
spiral  casings  are  being  used  for  low-head  plants,  the 
tendency  being  toward  a  circular  cross-section.  Mr. 
White  pointed  out  that  conversion  of  the  velocity  head 
of  discharge  into  useful  power  can  be  accomplished  by 
properly  designing  the  draft  tube,  reference  being  made 


to  some  tests  conducted  with  various  kinds  of  regainers, 
including  the  hydraucone  type. 

Among  other  subjects  discussed  in  the  paper  were  the 
fastening  of  runners  on  shafts,  support  and  guide  bear- 
ings, and  formulas  for  determining  maximum  runner 
speed,  runner  diameter  and  pressure  changes  in  the 
hydraulic  system. 


•See   Ei.ECTRicAi,    World,    Sept.    18.    Oct.    2,    16.    23    ami    30    ani\ 
Nov    13.  1920. 

T.Set-  EI.ECTRICAI,  World.  June  11.  1921. 


Technical  Committee  Reports 

Electrical  Machinery 

For  some  time  the  electrical  machinery  committee, 
B.  A.  Behrend  chairman,  has  had  under  consideration 
proposed  changes  in  the  standardization  rules  relating 
to  high-potential  testing.  These  have  become  necessary 
in  order  to  overcome  the  failure  of  the  present  rules 
to  impose  any  test  (1)  between  adjacent  coils  in  any 
circuit  of  any  phase  and  (2)  between  phase  windings 
where  the  highest  potential  difference  exists  when  the 
machine  is  operating.  In  addition,  it  is  hoped  to  over- 
come the  unknown  stresses  imposed  at  certain  points 
owing  to  capacity  effects  in  large  machines.  Work  will 
probably  be  continued  along  this  line. 

Lighting  and  Illumination 

In  continuing  its  work  of  obtaining  papers  to  be 
presented  before  the  society  the  committee  on  illumina- 
tion and  lighting,  C.  E.  Clewell  chairman,  expects  to  be 
able  to  present  data  on  the  subject  of  production  intensi- 
ties in  industrial  lighting  as  well  as  on  glassware  for 
street  and  commercial  lighting.  Among  developments 
which  were  emphasized  were  the  increased  use  of  incan- 
descent lamps,  increase  in  industrial  lighting,  lighting 
demonstrations,  highway  lighting  and  the  increased  use 
of  the  foot-candle  meter. 

Protective  Devices 

Among  the  subjects  taken  up  by  the  various  divisions 
of  the  protective  devices  committee,  D.  W.  Roper  chair- 
man, were  current  limiting  reactors,  .system  troubles, 
lightning  arresters,  circuit  breakers  and  switches,  and 
schemes  of  relay  protection.  As  in  previous  years,  the 
sub-committees  carry  over  into  the  next  fiscal  year,  and 
therefore  the  reports  are  in  the  nature  of  indicators  of 
progress. 

System  troubles  due  to  failure  of  re'ays  to  function 
properly  came  in  for  considerable  study.  It  is  pointed 
out  that  where  relays  are  set  in  increments  to  protect 
different  sections  of  a  system  the  increments  between 
different  relays  are  frequently  so  large  that  a  fault  oc- 
curing  near  the  source  of  power  may  throw  the  gene- 
rators out  of  step.  On  the  other  hand,  if  the  increments 
of  settings  are  too  small,  sections  beyond  the  fault  are 
sometimes  cut  out  of  service.  Need  is  felt  for  current- 
limiting  feeder  reactors  to  avoid  the  heavy  drag  on 
generators  due  to  a  fault  near  the  station  and  which 
would  allow  wider  increments  between  relay  settings. 

One  interesting  point  made  by  a  sub-committee  is 
that  the  use  of  low-vo"tage  releases  on  power-house 
auxiliaries  is  of  questionable  value.  In  case  of  low 
voltage  on  the  main  bus  the  plant  auxiliaries  may  drop 
off  and  cause  a  complete  shutdown  of  the  plant.  Light- 
ning arresters  have  also  been  reported  as  being  the 
cause  of  system  troubles. 

Lightning  arresters  were  studied  carefully  in  order 
to  obtain  the  present  practice  of  operating  companies. 
One  of  the  questions  asked  was  that  relating  to  choice 
of  an  arrester  for  a  feeder  circuit  of  1,000  kw.  capacity 
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on  10,  33,  66  and  150-kv.  lines.  Out  of  thirty-four  com- 
panies reporting  sixteen  recommended  the  oxide-film 
arrester  and  fifteen  the  aluminum-cell  ari'ester  for  such 
a  line  at  10  kv.  For  33,  66  and  150  kv.  the  opinions 
are  also  about  equally  divided  between  the  oxide  and 
aluminum-cell  arresters.  There  are  two  or  three  com- 
panies that  believe  in  the  use  of  horn  gaps  with  resist- 
ors or  Bennett  type  arresters  for  voltages  above 
10  kv.  In  a  study  of  the  omission  of  arresters  in 
special  cases  twelve  companies  were  found  to  believe 
that  there  are  no  cases  where  arresters  should  be 
omitted,  while  several  companies  hold  that  at  small 
substations  or  on  short  unimportant  lines  or  at  points 
not  subject  to  lightning  the  arresters  might  be  omitted. 

The  sub-committee  on  circuit  breakers  and  switches 
worked  with  the  electrical  apparatus  committee  of  the 
National  Electric  Light  Association  and  the  power- 
switchboard  and  oil-circuit-breaker  section  of  the  Power 
Club.  An  abstract  of  the  analysis  of  questionnaires  on 
this  subject  will  be  found  in  the  Electrical  World  of 
June  4  on  page  1314. 

It  has  been  the  aim  of  the  relay  protection  sub-com- 
mittee to  act  as  a  clearing  house  for  all  information  on 
protective  relay  schemes  and  to  present  this  informa- 
tion in  such  a  form  that  it  will  be  an  authoritative  rec- 
ord of  the  progress  of  the  art.  Records  which  have  been 
compiled  indicate  that  the  general  trend  is  toward  the 
selection  of  defective  lines  by  means  of  the  fault  or 
trouble  current  rather  than  by  relying  altogether  on  the 
use  of  progressive  time  settings  and  current  settings  on 
the  basis  of  the  total  current. 

Electrophysics 

One  advance  made  in  the  electrophysics  field  during 
1920  and  1921  was  that  by  Rutherford  on  the  atomic 
nucleus,  the  electrophysics  committee,  F.  W.  Peek,  Jr. 
chairman,  reported.  Rutherford  has  bombarded  the 
atoms  of  some  of  the  lighter  elements  with  alpha  par- 
ticles and  has  apparently  succeeded  in  disintegrating 
them.  Nitrogen  was  one  of  the  elements  thus  disin- 
tegrated. Work  and  speculation  on  the  arrangement  of 
the  e'ectrons  in  atoms  and  molecules  seem  to  be  leading 
to  something,  and  it  is  hoped  that  the  results  will  be 
of  great  importance. 

Tr.-^nsmission  and  Distribution 

Some  of  the  subjects  given  particular  consideration 
by  the  transmission  and  distribution  committee,  E.  B. 
Meyer  chairman,  were  increased  voltages  in  under- 
ground cable  work  and  also  in  outside-line  transmission, 
power-cable  testing  and  protection  of  cable  systems. 
The  cable  research  sub-committee,  which  had  continued 
its  co-operative  work  with  the  underground  systems 
committee  of  the  National  Electric  Light  Association, 
pointed  out  that  there  had  been  a  definite  tendency 
toward  the  use  of  higher-voltage  underground  cables. 
In  Chicago  there  will  be  installed  30  mi!es  (48-km.)  of 
three-conductor  cable  intended  for  a  normal  working 
pressure  of  33,000  volts.  This  cable  will  have  sector- 
shaped  conductors  each  of  350,000  circ.mil.  with  h'l  in. 
(7.6  mm.)  insulation  around  each  conductor  and  a 
,i^  in.  (2.8  mm.)  outer  belt,  and  the  thickness  of  the  lead 
will  be  ,h  in.  (3.6  mm.).  The  over-all  diameter  will 
be  about  2.95  in.  (7.5  cm.),  so  that  it  can  be  installed 
in  a  3i-in.    (8.9-cm.)    duct. 

In  regard  to  the  crystallization  of  lead  sheath  it  was 
declared  that  there  is  a  direct  relation  between  vibra- 
tion and  crystallization  of  the  lead.     Possibly  crystal- 


lization has  been  caused  by  localized  impurities  or  by 
lead  becoming  too  cold  in  the  die,  although  these  points 
have  not  been  definitely  determined. 

On  standardization  of  cable  ratings,  some  work  has 
been  done  by  the  sub-committee  and  further  investiga- 
tions are  in  progress.  There  is  a  very  evident  lack  of 
agreement  as  to  the  maximum  permissible  operating 
temperatures  of  paper-insu!ated  cables,  the  committee 
reports.  It  may  be  possible,  however,  to  prepare  a 
tentative  rating  to  show  the  permissible  current  for 
various  maximum  tempei-atures  and  then  leave  it  to 
the  user  to  determine  the  maximum  temperatui'e  for  his 
own  cables. 

Instruments  and  Measurements 

Makers  of  watt-hour  meters  and  demand  meters  have 
expended  most  of  their  effort  during  the  past  year  in 
restoring  pre-war  quality  of  output,  so  that  there  has 
not  been  much  development  in  instruments,  according 
to  the  report  of  F.  V.  Magalhaes,  chairman  of  the  in- 
strument and  measurement  committee.  In  the  develop- 
ment work  that  has  been  conducted  the  principal 
attention  has  been  directed  toward  apparatus  for  meas- 
urement of  either  kilovolt-amperes  or  the  inductive 
component  to  be  used  in  connection  with  rates,  including 
power-factor  charges.  Makers  of  precision  and  record- 
ing instruments  report  the  continued  development  and 
application  of  electrical  measuring  methods  and  instru- 
ments for  recording  and  for  the  quantitative  control  of 
industrial  processes.  The  definition  of  power  factor  in 
polyphase  circuits  which  was  being  actively  considered 
last  year  is  in  the  hands  of  the  standards  committee. 

Marine  Practice 

Eight  meetings  of  the  marine  committee,  Arthur 
Parker,  chairman,  were  held  during  the  year,  and  sub- 
committees were  appointed  on  American  standards, 
appliances,  editing,  propulsion  and  auxiliaries.  The 
final  revision  and  passing  of  the  recommended  practice 
for  electrical  installations  on  shipboard  has  been  com- 
pleted and  published  by  the  Institute.  A  mass  of  infor- 
mation was  collected  dealing  with  the  historical  side  of 
electric  ship  propulsion  and  electrical  installations  on 
shipboard. 

Mines 

Automatic  substations  for  mine  service  constitute  one 
of  the  most  important  developments  during  the  past 
year,  the  mines  committee,  Graham  Bright  chairman, 
reported.  One  plant  has  been  in  successful  operation 
for  several  months  and  several  more  are  being  built. 
In  the  future  the  automatic  substation  will  play  a  very 
important  part  in  mine  instaUations.  The  committee 
asserted  its  belief  that  the  synchronous  converter  is 
becoming  more  popular  each  year  for  mine  service, 
owing  largely  to  the  improvement  in  converter  design 
which  makes  this  apparatus  as  strong  and  simple  to 
operate  as  the  motor-generator  set. 

The  electric  hoist  is  rapidly  replacing  the  steam  hoist, 
wound-rotor  induction  motors  with  the  magnetic  type 
of  control  being  used  extensively.  Development  and 
application  of  magnetic  control  to  mine  locomotives 
has  continued  because  the  control  has  greatly  simplified 
the  tandem  operation. 

In  metal  mining  one  of  the  recent  improvements  has 
been  the  application  of  motor-driven  turbo-blowers  to 
cupolas,  converters  and  flotation  cells.  These  blowers 
require  high-speed  synchronous  motors.  Electric  power 
is  also  gradually  replacing  steam  on  shovels  and  drag 
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lines  where  it  is  available.  Car  dumper.s  are  said  to  be 
increasing  in  size  from  year  to  year,  the  large.st  car 
dumper  yet  constructed  having  been  placed  in  operation 
recently  at  Baltimore. 

The  latest  type  of  locomotive  for  quenching  service 
in  by-product  coke-oven  plants  is  equipped  with  electro- 
pneumatic  control  having  not  only  automatic  accelera- 
tion but  also  the  ability  to  operate  on  any  notch.  It  is 
believed  that  there  will  be  a  considerable  call  for  the 
remote  control  of  locomotives  and  cars  in  the  future, 
not  only  around  coke  plants,  but  also  where  large 
amounts  of  materials  are  to  be  handled  over  fairly  great 
distances. 

Iron  and  Steel 

Much  progress  has  been  made  in  the  most  recent 
installations  of  reversing-mill  drives  and  of  adjustable- 
speed  equipment  for  the  lighter  finishing  mills.  Control 
equipment  of  all  kinds  shows  marked  tendencies  toward 
simplification,  according  to  the  committee  on  the 
iron  and  steel  industry,  of  which  W.  F.  James  was 
chairman.  In  common  with  all  industry,  the  iron  and 
steel  plants  in  many  parts  of  the  country  will,  on  re- 
sumption of  business,  be  confronted  with  the  power 
problem,  and  much  attention  is  being  directed  toward 
the  development  of  dependable  low-cost  sources  of  elec- 
trical energy.    Yard  electrification  is  also  being  studied. 

Power  Stations 

Considerable  progress  has  been  made  in  the  designs 
of  large  power  stations  such  as  the  Colfax  power  sta- 
tion in  Pittsburgh,  the  Hell  Gate  station  in  New  York 
City,  the  Delaware  station  in  Philadelphia  and  the 
Calumet  station  in  Chicago,  according  to  the  report  of 
the  power  station  committee,  of  which  H.  P.  Liversidge 
is  chairman.  In  the  use  of  auxiliaries  there  is  a  de- 
cided trend  toward  electric  drive.  A  number  of  im- 
provements in  design,  construction  and  operation  of 
turbines  have  been  made,  in  which  a  more  careful 
selection  of  material,  closer  inspection  and  improved 
testing  facilities  have  been  an  important  factor. 

Operating  reports  during  the  year  demonstrate  the 
value  and  the  greatly  extended  use  of  the  oil  conservator 
with  large  and  high-voltage  transformers,  and  there 
is  a  decided  tendency  toward  simplification  in  station 
layout  and  details  of  design.  Complicated  switching 
connections  to  take  care  of  possible  contingencies  have 
been  replaced  by  simpler  layouts,  resulting  in  reduced 
costs  and  marked  reduction  in  operating  troubles.  A 
radical  departure  in  the  arrangement  of  buses  and 
switch-house  connections  is  incorporated  in  the  designs 
of  the  new  Calumet  station  of  the  Commonwealth  Edi- 
son Company,  Chicago,  and  the  Hell  Gate  station  of  the 
New  York  Edison  Company.  The  principle  is  to  sepa- 
rate the  phases  of  each  circuit,  putting  them  into  what 
are  virtually  separate  rooms. 

The  most  important  development  in  oil  circuit  break- 
ers has  been  in  the  extremely  heavy-duty  type.  The 
latest  designs  are  for  units  having  a  rupturing  capacity 
approximately  twice  that  of  any  previous  breakers  con- 
structed, or  .58,000  arc-amperes  at  1.5,000  volts. 

Changes  in  the  design  and  application  of  reactors  are 
said  to  have  made  these  more  satisfactory  for  present 
service  conditions.  Several  companies  have  during  the 
la.st  few  years  prepared  detailed  operating  instructions 
for  their  operating  and  maintenance  attendants  cover- 
ing the  operation  of  transmission  and  station  equip- 
ment.    Concluding  the  report  there  is  a  very  complete 


bibliography  of  important  articles  on  power-station 
design  and  operation  which  have  appeared  recently  in 
American  and  foreign  technical  journals. 

Industrial  and  Domestic  Power 

Considerable  advance  has  been  made  by  the  incorpora- 
tion of  safety  features  in  both  motor  and  control  ap- 
pliances, especially  the  latter,  A.  G.  Pierce,  chairman  of 
the  industrial  and  domestic  power  committee,  asserted  in 
his  report.  The  use  of  50-deg.  motors  as  compared 
with  those  of  the  older  40-deg.  ratings  has  increased, 
and  there  is  evidence  of  much  more  accurate  study  of 
the  power  required  to  drive  machinery  and  a  closer 
selection  of  the  motors  to  do  the  work.  During  the 
past  year  a  record  was  made  in  the  number  of  electric 
main-roll  drives  put  into  service  in  steel  mills,  and 
improvement  has  been  shown  in  the  accuracy  and  speed 
of  control  provided  and  especially  in  the  magnetic  types. 

An  interesting  development  in  the  application  of 
individual  drive  to  a  series  of  machines  for  starching 
and  drying  cloth  in  textile  mills  is  reported.  Three 
independent  I'olls,  each  driven  by  an  individual  motor, 
were  tied  together  by  automatic-control  equipment  that 
insures  the  same  speed  of  the  fabric  throughout  the 
three  machines.  A  new  form  of  sectionalized  motor 
drive  for  paper  machines  has  been  developed,  each  sec- 
tion being  driven  by  an  independent  motor,  the  speed 
of  which  with  relation  to  the  speed  of  the  other  sections 
may  be  regulated  to  suit  the  requirements  and  when 
once  adjusted  will  retain  this  relationship  as  positively 
as  though  geared  together.  A  unique  installation  in 
the  lumbering  industry  consists  of  a  combined  outfit  of 
electrically  operated  yard  and  loader  hoists. 

Telegraphy  and  Telephony 
Important  progress  has  been  made  within  the  past 
year  in  telegraph  and  telephone  departments  of  rail- 
roads, Donald  McNicol,  chairman  of  the  telegraphy  and 
telephony  committee,  reported.  Considerable  advance 
has  also  been  made  in  protecting  against  lightning  dis- 
turbances, inductive  interference  and  electrolysis.  The 
application  of  automatic  printing  telegraph  systems  to 
commercial  requirements  is  being  extended,  a  noticeable 
tendency  being  the  gradual  standardization  of  appa- 
ratus and  of  methods.  The  problem  of  inductive-inter- 
ference control  and  reduction  is  now  recognized  to  be 
of  mutual  concern.  The  trend  is  clearly  toward  co- 
operative study  and  treatment.  In  radio  communica- 
tion there  has  been  a  reorganization  of  ownership  and 
of  the  important  patent  rights  which  should  relieve  a 
very  complicated  situation  and  result  in  placing  in  use 
equipment  superior  to  that  heretofore  employed.  Trans- 
oceanic service  has  been  further  improved  with  a  re- 
sulting increase  in  the  volume  of  traffic  handled  and 
in  the  quality  of  service  rendered. 

In  radio  telephony  development  has  been  in  the  direc- 
tion of  the  application  of  the  three-electrode  tube  to 
service  as  an  amplifier  delivering  comparatively  large 
power  or  to  the  problem  of  supplying  radio  service  of  a 
commercial  character  in  connection  with  existing  wire 
lines.  Radio-telephone  toll  service  is  now  in  commercial 
operation,  furnishing  service  between  the  island  of 
Santa  Catalina  and  the  wire  network  of  the  mainland. 

Technical  Education 

The  most  noteworthy  movement  in  technical  education 

is  greatly  to  increase  investigational  and  research  work 

in  the  colleges,  according  to  the  report  of  Prof.  C.  E. 

Magnusson,    chairman    of    the    educational    committee. 
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The  Industrial  Load  in  the  Southern  States 

Industrial  Plants  of  This  Section  of  the  Nation  Have  Adopted  Electric  Service 
to  a  Marked  Extent  During  the  Past  Decade — Seventy-five  per  Cent  of  the 
Electrical  Energy  Consumed   Is  Purchased  from  Central  Station  Systems 


A  PORTION  OF  THE  YARDS  OF  THE  NEWPORT  NEWS  SHIPBUILDING  &  DRY  DOCK  COMPANY,  WHERE  ELECTRIC  SERVICE 

FINDS  A  WIDE  APPLICATION 


o 


^URING  the  past  decade  the  Southern  States 
have  made  rapid  strides  in  the  use  of  elec- 
tric service  in  all  industrial  processes.  In 
1914  the  connected  industrial  load  of  the 
central  generating  stations  of  the  South  Atlantic  and 
South  Central  States,  exclusive  of  the  lighting  load, 
was  only  572,900  hp.  In  the  five  succeeding  years  this 
load  increased  121  per  cent,  or  to  1,264,700  hp.  The 
increase  in  the  electrical  energy  sold  to  power  cus- 
tomers by  the  central  generating  stations  during  this 
period  was  even  more  marked,  increasing  from  644,- 
900,000  kw.-hr.  in  1914  to  2,840,900,000  kw.-hr.  in  1919, 
or  341  per  cent.  No  statistics  are  available  as  to  the 
increase  in  the  operation  of  private  generating  plants 
in  the  Southern  States  during  the  same  period. 

General  data  are  limited  in  value  and  must  be  supple- 
mented by  detailed  statistics  on  the  subjects  making  up 
the  total.  With  this  end  in  view  the  Electrical  WoPvLD 
initiated  a  detailed  country -wide  survey  to  ascertain  the 
extent  to  which  electrical  energy  is  now  being  used 
by  the  various  industries  of  the  nation.  The  investi- 
gation of  the  industries  of  California  was  completed 
last  summer,  and  a  detailed  analysis  of  the  industrial 
load  in  California  appeared  in  the  Aug.  28,  1920,  issue 
of  the  Electrical  W^orld. 

The  survey  of  the  industries  of  the  South  includes 
the  States  of  Virginia,  North  and  South  Carolina, 
Georgia,  Florida,  Alabama,  Mississippi,  Louisiana,  Ten- 
nessee and  Kentucky.  About  8,500  questionnaires  were 
sent  out  to  the  industrial  plants  in  these  states  and 
2,824  replies  were  received,  of  which  1,068  reported  the 
use  of  electrical  energy  as  the  main  source  of  power. 
The  details  of  the  results  obtained  from  the  survey  are 
presented  in  Table  I.  Probably  one  of  the  most  inter- 
esting portions  of  that  tabulation  is  the  section  showing 
the  source  of  electrical  energy  used  by  the  companies 
reporting.  The  1,068  plants  using  electrical  energv' 
reported  private  generators  totaling  182,800  hp.,  which 


produced  a  total  of  327,965,700  kw.-hr.  during  1919. 
The  electrical  energy  purchased  by  the  plants  report- 
ing was  only  478,450,627  kw.-hr.  It  should  be  pointed 
out  in  this  connection  that  about  56  per  cent  of  the 
industries  generating  all  or  a  portion  of  their  own  elec- 
trical energy  replied  to  the  questionnaire  sent  out, 
while  reports  were  received  from  only  32  per  cent  of 
the  industries  which  purchased  their  electrical  energy. 
On  this  basis  the  indications  are  that  about  one-fourth 
of  the  electrical  energy  used  by  the  industrial  plants 
of  the  South  is  still  generated  in  private  generating 
stations. 

In  the  promotion  of  the  electrical  industry  in  the 
South  certain  of  the  electrical  distributing  companies 
offered  special  industrial  power  contracts  in  which  the 
nature  of  the  special  service  offered  and  the  penalties 
for  service  interruptions  w-ere  defined.  Two  classes  of 
service  were  offered,  namely,  contracts  for  primary 
power  and  contracts  for  secondary  power.  One  of  the 
larger  distributing  companies  defines  "primary  power" 
as  meaning  "such  energy  as  the  company  agrees  to 
furnish  and  supply  every  day  in  the  year  between  the 
hours  of  6  a.m.  and  6  p.m.,  except  when  prevented  by 
certain  specified  causes."  "Secondary  power"  is  defined 
as  "such  energy  as  the  company  agrees  to  furnish  and 
supply  eight  months  out  of  each  consecutive  twelve- 
month period  of  this  agreement,  and  is  such  energj^  as 
the  company  reserves  to  itself  the  right  to  shut  off 
and  discontinue  the  supply  thereof,  by  giving  the  cus- 
tomer twenty-four  hours'  notice  of  its  intention  to  dis- 
continue the  supply,  and  being  such  energy  as  the 
customer  agrees  to  resume  the  use  of  within  twenty- 
four  hours  after  the  receipt  by  it  of  notice  from  the 
company  that  the  company  is  ready  to  supply  and  fur- 
nish said  energy  to  the  customer,  provided  that  the 
company  shall  not  shut  off  and  discontinue  such  supply 
during  an  agreement  period  of  more  than  four  months 
in  each  consecutive  twelve-month  period  of  this  agree- 
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DISTRIBUTION  OF  THE  SOUTH'S  INDUSTRIAL  PLANTS  EMPLOYING  MORE  THAN  FIFTY  OPERATIVES 

EACH,  SHOWING  THE  LOCATION  OF  THE  HIGH-TENSION  TRANSMISSION 

LINES  FROM  WHICH  THEY  ARE  SERVED 


merit."  The  "secondary 
power  contract"  was 
especially  adapted  to 
plants  requiring  a  cer- 
tainty of  uninterrupted 
twenty-four-hour  serv- 
ice, and  some  of  these 
contracts  are  still  in 
force.  The  accompany- 
ing map,  besides  indi- 
cating the  number  of 
industrial  plants  em- 
ploying more  than  fifty 
operatives  each  in  each 
state,  also  shows  the 
location  of  the  high- 
tension  transmission 
lines  of  the  central  gen- 
erating stations  of  the 
Southern  States.  It  is 
noticeable  that  only  a 
small  portion  of  the 
South  is  at  present  cov- 
ered by  these  ti^ansmis- 
sion  systems,  leaving 
wide  areas  which  are 
not  able  to  obtain  cen- 
tral-station service  un- 
less in  close  proximity 
to  a  city  or  town  having 
a  local  generating  plant. 
The  reason  for  the  rela- 
tively large  number  of 
private  electric  gener- 
ating plants  still  oper- 
ated in  the  Southern 
States  is,  therefore, 
evident  from  this  map. 
Table  II  gives  data  on 
the   prime    movers    in- 


stalled in  the  industrial  plants  of  the  companies  report- 
ing. It  must  not  be  assumed  that  all  these  prime  movers 
are  used  in  connection  with  electric  generators  in 
private  power  plants.  Companies  that  are  not  using 
electrical  energy  for  power  purposes  at  all,  and  others 
using  steam  power  as  an  auxiliary  to  electrical  energy, 
made  reports  of  prime  movers  installed,  and  these  are 
included  in  this  tabulation. 

There  are  nine  primary  industries  in  the  South  as 
follows:  Food  and  kindred  products,  this  classification 
including  beverages;  textiles;  iron  and  steel  and  their 
products,  under  which  are  also  included  railroad  repair 
shops  and  steel  shipbuilding;  lumber  and  its  manufac- 
tures; paper  and  printing;  chemicals  and  allied  prod- 
ucts ;  stone,  c!ay  and  glass ;  metals  and  metal  products 
other  than  iron  or  steel,  including  mining,  and  tobacco 
manufactures.  Other  less  important  industries,  such  as 
leather  and  its  finished  products  and  vehicles  for  land 
transportation,  have  been  included  under  miscellaneous 
industries. 

Lumber  Industry. — Probably  the  leader  of  the 
primary  industries  of  the  South  is  lumber  production 
and  the  products  of  lumber.  Every  state  reported  ex- 
tensive use  of  electrical  service  in  the  mills  of  this 
industry.  The  amount  of  electrical  energy  consumed 
annually  by  the  lumber  industry  of  the  Southern  States 
is  estimated  at  almost  180,000,000  kw.-hr.,  of  which 
about  58  per  cent  is  generated  in  private  generating 
plants.  The  generation  of  a  large  proportion  of  elec- 
trical energy  by  the  private  generating  plants  of  the 
lumber  companies  is  almost  universal.  This  is  to  be 
expected  on  account  of  their  isolation  and  the  accumu- 
lation of  waste  that  is  used  as  fuel  for  boilers.  Careful 
study  has  been  given  in  recent  years  to  the  possible 
applications  of  electrical  energy  to  virtually  every 
branch  of  the  lumber  industry,  and  not  only  is  almost 
every  new  mill  now  erected  being  electrified  through- 
out, but  also  in  many  mills  steam-driven  line  shafts 
are  slowly  giving  way  to  electric  drives  for  many  oper- 
ations.  Both  squirrel-cage  and  wound-rotor  alternating- 
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current  motors  are  used  in  the  lumber  industry,  the 
voltage  varying  from  220  to  550,  with  a  few  2,200-volt 
motor  installations.  It  is  estimated  that  7,290  motors, 
with  a  total  rating  of  100.194  hp.,  are  now  in  use  by 
the  lumber  industry  of  the  South;  of  which  1,588  are 
under  five  horsepower.  About  72  per  cent  of  the  ma- 
chines are  belt-driven,  25  per  cent  are  directly  connected 
and  only  3  per  cent  are  chain-driven. 

The  principal  machines  in  the  lumber  industry  oper- 
ated by  electric  motors  are  conveyors,  planers,  saws, 
molders,  grinders,  lathes,  shapers,  presses,  drills,  air 
compressors,  cranes,  pumps,  dryers,  fans,  slashers, 
sizers,  edgers,  jointers  and  sorting  tables. 


Textile  Industry. — The  textile  industry  is  by  far  the 
largest  user  of  electrical  service  among  the  industries 
of  the  South.  It  is  estimated  that  this  industry  con- 
sumed about  796,450,000  kw.-hr.  of  electrical  energy  in 
1919,  of  which  about  one-fifth  was  generated  in  private 
plants.  The  large  amount  of  energy  generated  in 
private  plants  appears  to  be  the  result  of  inability  to 
obtain  central-station  energy  owing  to  the  isolation  of 
the  mill  or  the  operation  of  an  existing  power  plant  for 
a  part  of  the  energy  used  and  the  purchase  of  the  addi- 
tional amount  required.  Very  few  textile  mills  are  now 
installing  their  own  generating  plants  if  they  are  within 
reach  of  central  generating-station  service. 


TABLE  II— PRIME  MOVERS  IN  THE  INDUSTRIAL  PLANTS  OF  THE  SOUTHERN  STATES 


Slate  and  Industry 


VirKiniii     and     North     Carolina: 

Cht-niicals  and  allied  products 

Textiles 

Iron  and  steel  and  products 

Lumber  and  its  products 

Paper  and  printing 

Food  and  kindred  products 

Stone,  clay  and  glass  

Tobacco  manufactures 

Metal  and  metal  products  other  than  iron  and  steel. 
Miscellaneous 


Totals  for  Virginia  and  North  Carolina - 


Companies 
Reporting 


Total 
Number 


Boath    Carolina   and    Georgia: 

Chemicals  and  allied  products 

Food  and  kindred  products 

Iron  and  steel  and  products 

Lumber  and  its  products 

Metal  and  metal  products  other  than  iron  and  steel . 

Paper  and  printing 

Stone,  clay  and  glass 

Textiles 

Tobacco  manufactures 

Miscellaneous 


Totals  for  South  Carolina  and  Georgia. 


Florida  and  Alabama: 

Chemicals  and  allied  products 

Food  and  kindred  products 

Iron  and  steel  and  products 

L\lmber  and  its  products 

Metal  and  metal  products  other  than  iron  and  steel. 

Paper  and  printing 

Stone,  clay  and  glass 

Textiles 

Tobacco  manufactures 

Miscellaneous 


Totals  for  Florida  and  Alabama 

MilisisHlppi  and  Louisiana: 

Chemicals  and  ahied  products 


iid  ah 
Food  and  kindred  products. 

Iron  and  steel  and  products .  . 

Luinl)er  and  its  products 

Metal  and  metal  products  other  than  iron  and  steel 

Paper  and  printing 

Stone,  clay  and  glass 

Textiles 

Tobacco  manufactures 

Ali.scellaneous 


Totals  for  Mississippi  and  Louisiana. 
Tennessee   and   Kentucky: 

Chemicals  and  allied  products 


Food  and  kindred  products 

Iron  and  steel  and  products 

Lumber  and  its  products 

Metal  and  metal  products  other  than  iron  and  Btcel. 

Paper  and  printing 

Stone,  clay  and  glass 

Textiles 

Tobacco  manufactures 

Miscellaneous 


Totals  for  Tennesse  and  Kentucky 

Totals  tor  the  ten  Sonthern  States: 

Chemicals  and  allied  products 


Food  and  kindred  products. 

Iron  and  steel  and  product-* 

Lumber  and  its  products 

Metal  and  metal  products  other  than  iron  and  steel. 

Paper  and  printing 

Stone,  clay  and  glass 

Textiles 

Tobacco    manufactures 

Miscellaneous 


Totals. . 


67 

231 

60 

94 

15 

128 

33 

10 

17 

200 

855 


204 

140 

64 

76 

7 

4 

33 

202 

0 

218 

948 


63 

37 

46 

82 

34 

4 

17 

48 

0 

4 

335 


58 

54 

16 

146 

5 

5 

0 

26 

2 

18 

330 


25 
43 
65 
65 
27 

0 
II 
73 

7 
40 


Number 

X-lsing 

Electrical 

Energy 


Waterwheels 


Number 


38 
141 
46 
27 
10 
64 
26 
6 
ID 
30 


417 

402 

251 

463 

90 

26 

94 

580 

19 

480 

2,824 


398 


51 

31 

37 

15 

5 

3 

14 

110 

0 

5 


271 


25 

15 

27 

14 

14 

2 

9 

29 

0 

3 


139 


67 


193 


135 

149 

155 

97 

49 

18 

53 

348 

II 

52 


I 

no 
I 

0 

1 

4 
0 
0 
0 
0 


Rating, 
Hp. 


117 


2 
0 
5 
0 
0 
3 
0 
56 
0 
0 


66 


0 
0 
0 
0 
0 
0 
0 
20 
0 
0 


600 
12,036 

250 
0 

300 
86 
0 
0 
0 
0 


Internal  Combustion 
Engines 


Rating, 
Hp. 


13,272 


250 

0 

1,400 

0 

0 

300 

0 

26,629 

0 

0 


3 
7 
6 
0 
0 
4 
0 
191 
0 
0 


28,579 


0 
0 
0 
0 
0 
0 
0 
7.350 
0 
0 


7,350 


13 


10 


5 
0 
0 
12 
D 
0 
0 
0 
0 
0 


0 
86 
0 
0 
0 
0 
0 
540 
0 
0 


626 


850 

172 

1,650 

0 

0 

600 

0 

46,555 

0 

0 

49,827 


5 
5 

12 
12 
2 
4 
I 
0 
2 


70 

85 

0 

0 

250 

300 

0 

0 

893 

0 


1,598 


0 

23 

70 

0 

0 

0 

0 

0 

0 

150 


Steam  Engines 


Number 


23 
38 
13 
34 

3 
19 
16 
10 

5 
25 


243 


200 
0 
0 
0 
0 
0 
0 
0 
0 
0 


200 


4,200 
0 
0 
84 
0 
0 
0 
0 
0 
0 


17 

19 

12 

16 

I 

3 

4 

65 

0 

I 

138 


17 
5 

17 

14 
5 
0 
7 

13 
0 
0 


Rating, 
Hp. 


78 


16 
33 
6 
81 
3 
2 
0 
0 
I 
0 


4,284 


0 

25 

0 

0 

30 

0 

250 

0 

0 

0 


142 


26 
38 
73 

9 
47 

0 

4 
36 

2 
25 


305         260 


4  470 

348 

70 

84 

923 

250 

250 

85 

0 

150 

6.630 


99 
114 
121 
154 

61 
8 

31 
152 

13 

51 


4,045 

13,809 

1.807 

8,130 

675 

638 

5,390 

1,825 

450 

4,260 


41,029 


3,145 
2,200 
1,918 
2,775 

225 

1,150 

2,500 

39,245 

0 

100 


Steam  Turbines 


Number 


53,258 


3,100 

441 

6.185 

1,950 

830 

0 

170 

12,415 

0 

0 


25,091 


2,341 

8,770 

540 

14,588 

675 

125 

0 

0 

45 

0 


27,084 


4,412 

3.146 

11,885 

1,478 

7,665 

0 

1,650 

9,438 

400 

4,710 


44,784 


17,043 

15,195 

22,335 

28,921 

9,845 

1,950 

9,710 

74,907 

2,270 

9,070 

191,246 


0 
16 
1 
2 
0 
I 
3 
0 
1 
1 


25 


7 
0 
5 
3 
0 
0 
0 
19 
0 
0 


34 


10 
0 
6 
0 
8 
0 
3 
0 
0 
I 


28 


18 
7 
13 
12 
12 
0 
6 
43 
0 
6 

117 


Rating, 
Hp. 


0 

27,417 

260 

2,500 

0 

100 

2,450 

0 

600 

167 


33,494 


3,000 

0 

3.450 

3,750 

0 

0 

0 

11,340 

0 

0 


21.540 


0 
0 

300 
1,000 

500 

0 

0 

7,466 

0 

972 


10,238 


1,250 
9,225 
0 
5,700 
0 
0 
0 
0 
0 
0 


16,175 


2,405 
0 

5,093 

0 

11.183 

0 

2.802 

0 

0 

60 


21,543 


6,655 

9,325 

9,103 

12,950 

12.285 

0 

5,252 

46,223 

0 

1,199 

103,890 
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About  90  per  cent  of  the  motors  now  installed  in  this 
industry  are  of  the  squirrel-cage  type.  The  voltage 
used  varies  over  wide  ranges,  including  110,  220,  250, 
440,  550,  600  and  2,200  volts.  The  size  of  the  largest 
motors  in  textile  mills  varies  from  1  hp.  to  250  hp. 
with  the  smallest  ranging  from  uV  hp.  to  3  hp.  It  is 
estimated  that  64,111  motors  are  installed  in  the  textile 
mills  of  the  South,  with  a  total  rating  of  about  463,898 
hp.,  and  that  48,829,  or  more  than  three-fourths  of 
these  motors,  are  under  5  hp. 

Chemical  I ndtistry.— Every  Southern  state  reports 
extensive  electrical  operation  in  the  chemical  industry 
and  its  allied  products.  It  is  estimated  that  this  indus- 
try consumed  139,148,000  kw.-hr.  in  1919,  of  which 
34,588,000  kw.-hr.,  or  24  per  cent,  was  generated  in 
private  plants.  This  industry  includes  the  making  of 
dyes,  potash,  phosphates,  gunpowder  and  all  its  deriv- 
itives,  nitrates,  chlorine,  soda  alkali  products,  acids 
and  drugs  and  extracts  of  all  kinds.  The  squirrel-cage 
motor  is  in  general  use  in  the  chemical  industry,  with 
the  wound-rotor  motor  used  for  variable-speed  opera- 
tions. The  estimated  number  of  motors  in  use  in  the 
chemical  industry  of  the  Southern  States  is  3,580,  with 
a  total  rating  of  113,377  hp.    About  69  per  cent  of  the 


machinery  in  u.se  is  belt-driven,  28  per  cent  is  directly 
connected  and  only  3  per  cent  is  chain-driven. 

Metal  Industry. — Metals  and  metal  products  other 
than  iron  and  steel,  which  subdivision  also  includes 
mining  of  all  kinds,  are  of  large  importance  in  certain 
of  the  Southern  states,  especially  in  Tennessee,  Ken- 
tucky, Virginia  and  Florida.  The  motors  used  in  the 
mining  industry  are  as  a  rule  of  large  rating,  which 
accounts  for  the  fact  that  the  average  rating  of  the 
motors  reported  by  it  is  over  40  hp.  and  but  one-fifth 
of  the  motors  are  under  5  hp. 

Over  233,000,000  kw.-hr.  of  electrical  energy  is  con- 
sumed annually  by  the  iron  and  steel  industries  of  the 
South.  The  motors,  which  are  mostly  belt-connected, 
are  estimated  to  total  8,200,  with  an  aggregate  rating 
of  223,574  hp.,  and  only  about  one-fourth  are  below 
5  hp. 

It  would  appear  from  a  study  both  of  the  figures 
obtained  from  the  survey  and  of  the  latest  census  fig- 
ures available  that  the  South  is  only  in  its  infancy, 
electrically  speaking.  Great  strides  have  been  made 
during  the  past  decade,  but  even  a  greater  rate  of 
growth  may  be  expected  as  transmission  systems  are 
extended  into  the  now  insolated  districts. 


Factors  Affecting  Long-Distance 
Bulk-Power  Transmission 

Voltage  Regulation  of  220-Kv.  Lines  Can  Be  Insured  by  Proper  Distribution  of  Synchronous 

Condensers  —  Several  Promising  Methods  of  Minimizing  Insulator  Destruction  from 

Flashover — Necessity  of  Uniform  Voltage  Along  the  Line 


lINCE  a  very  large  amount  of  power  (100,000 
kw.  to  200,000  kw.)  can  be  transmitted  as  far 
I  as  1,000  miles  over  one  circuit  at  220,000  volts, 
it  is  questionable  whether  any  higher  voltages 
will  be  required  for  national  transmission  systems, 
according  to  the  paper  which  Frank  G.  Baum-  presented 
this  week  at  Salt  Lake  City  before  the  American  Insti- 
tute of  Electrical  Engineers.  This  is  particularly  true 
because  very  large  systems  would  demand  at  least  two 
towers  with  four  circuits  to  assure  continuity  of  service. 
The  speaker  went  on  to  say  that  so  far  as  restrictions  are 
concerned  higher  voltages  might  be  adopted,  but  the 
economic  limitations  may  be  reached  with  220,000  volts, 
when  the  value  of  standardization,  the  service  insurance 
of  multiple  circuits,  the  amounts  of  power  available  at 
certain  places  and  the  demand  of  a  given  market  are 
considered.  If  220,000,  110,000  and  55,000  volts  could 
be  generally  adopted,  auto-transformation  might  be  used 
economically.  The  frequency  for  such  a  standardized 
national  electric  power  system  should  be  60  cycles,  since 
this  is  generally  advantageous  for  generation,  transfor- 
mation and  distribution.  Although  it  has  generally  been 
assumed  that  this  frequency  is  disadvantageous  for  long 
transmission  lines  on  account  of  voltage  regulation, 
experience  has  shown  that  all  requirements  can  be 
successfully  met. 

The  insulation  problem,  Mr.  Baum  said,  reduces  itself 
to  working  to  certain  unit  stresses,  mechanical  and  elec- 
trical,  and   to  the  maintenance   of  certain   factors    of 

•Consulting  engineer.   San   Francisco. 


safety  throughout  the  entire  line  structure,  which 
includes  insulators,  towers,  switches,  transfoi-mers,  etc. 
This  factor  of  safety  should  be  as  permanent  as  possible, 
which  means  that  the  depreciation  of  the  insulator 
should  be  virtually  nil  in  service.  This  goal  is  being 
rapidly  reached.  While  satisfactory  potential  distribu- 
tion over  insulator  strings  may  be  obtained  at  normal 


FIG.  1- 


-AIR  GRADIENT  AT  THE  LINE  END  OF  THE  STRING  IS 
IMPROVED  BY  A  CYLINDRICAL  SHIELD 


voltage  by  different  methods  of  shielding  or  grading, 
further  work  along  this  line  is  desirable  in  order  to 
crystallize  the  best  methods  into  practical  forms,  so  that 
the  insulator  manufacturers  will  be  able  to  furnish  the 
complete  line-insulation  equipment.  Mr.  Baum  expressed 
the  belief  that  220,000-volt  transmission  is  no  more 
difficult  than  transmission  at  110,000  volts  or  175,000 
volts,  if  due  consideration  be  given  to  the  unit  air  and 
leakage  resistance  stresses  and  if  the  insulation  of  the 
line  is  carried  out  sufficiently. 

For   the   successful    operation    of   long    transmission 
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lines  it  will  he  necessary  to  have  virtually  a  uniform 
voltage  along  the  line,  not  only  for  one  load  but  for  all 
loads.  This  voltage  can  be  controlled  within  .3  per  cent 
from  no  load  to  full  load  and  with  no  greater  variation 
for  any  points  on  the  line.  The  standard  transmission 
system  must  provide  for  power  being  supplied  to  the 
line  and  for  loads  to  be  taken  off  at  certain  points  just 
as  does  a  railway  system.  The  system  must  be  such 
that  the  power  loads  supplied  to  the  line  or  taken  from 
the  line  may  vary,  that  the  flow  of  power  over  sections 
may  be  actually  reversed,  or  that  the  flow  of  power  over 
the  entire  line  may  even  be  reversed  without  disturbing 
the  voltage  regulation  necessary  to  give  good  service  at 
all  points. 

By  maintaining  constant  voltage  along  the  line  a 
number  of  troubles,  such  as  voltage  rise  due  to  dropping 
loads,  transformer  variable  ratios  and  voltage  regula- 
tors, are  abolished,  and  at  the  same  time  the  insulation 
strain  is  reduced.  Provision  should 
be  made  for  keeping  the  current  and 
voltage  virtually  in  phase  at  all  points 
of  the  line.  Mr.  Baum  pointed  out 
that  the  220,000-volt  lines  now  being 
built  are  of  extreme  importance  be- 
cause of  their  effect  on  the  transmis- 
sion industry  as  a  whole  and  on  the 


practicable  and  is  the  only  practical  way  of  giving  first- 
class  service  over  long  lines.  Retransforming  or 
regeneration  schemes  for  long-distance  transmission 
will  not  give  such  good  service,  and  the  shocks  that 
come  on  the  line  are  likely  to  be  much  greater  than 
with  the  constant-potential  system.  Such  a  system  of 
"loading"  the  transmission  line  to  rotate  the  current 
through  approximately  the  same  angle  as  the  pressure  is 
rotated  is  comparable  with  the  "loading"  of  long-dis- 
tance telephones  lines.  This  "loading"  to  maintain  the 
current  and  voltage  approximately  in  phase  eliminates 
the  question  of  the  natural  periodicity  of  the  line,  and 
hence  the  frequency  may  be  selected  independent  of 
this  point. 

Such  a  system  with  say  three  or   four  circuits  and 
synchronous    condenser    and    switching    stations    every 
100  miles  to  150  miles   (160  km.  to  240  km.)   may  have 
automatic    disconnection    for    any    100-mile    section    of 
each  line  without  disturbing  the  serv- 
ice.    Short  circuits   should   be   easily 
handled. 

Since  transformers  can  be  designed 
so  that  increase  of  line  voltage  gives 
a  very  rapid  increase  of  magnetizing 
current,  they  as  well  as  the  synchro- 
nous  condensers   will   serve   as   auto- 


FIG.   2 FLASHOVER  TESTS   SHOW   THAT  THE  POTENTIAL  OF  THE  UPPER  THIRD  OF  I.NSULATOR   STRINGS   SHOULD  BE  INCREASED  ABOVE 

THE  AIR  POTENTIAL  TO   PREVENT  THE  ARC   FROM    STRIKING   IN   AT  THESE   UNITS 
.1    and  C — Note  the  bowing-out  of  flux  lines  and  breakdown   to       horn    insulators    having-   tinfoil    caps.      The    combination    effects    a 
the  upper  units.      B — Wet  flashover  of  disk-insulator   string  with       greatly  improved  electric  field. 


service  that   is   given   by   the  company   erecting   them. 

A  voltage  regulation  diagram  for  a  200-mile  (320- 
km.),  220,000-volt  line  for  400  amp.  was  worked  out  in 
the  paper.  It  was  shown  that  without  synchronous  con- 
densers the  generator  voltage  would  have  to  be  1.57  per 
cent  of  the  receiver  voltage  for  a  load  with  a  power 
factor  of  0.95.  At  no  load  the  generator  voltage  would 
be  about  86  per  cent  if  all  charging  current  were  carried 
by  the  generator.  Even  for  non-inductive  load  the 
generator  voltage  at  full  load  w-ould  have  to  be  raised  36 
per  cent  above  the  receiver  voltage.  Such  a  generator 
would  be  very  expensive.  Restricting  the  generator 
voltage  increase  to  10  per  cent  to  make  up  the  dissipated 
energy  on  the  line  requires  synchronous  condensers  of 
about  80,000  kva.  at  full  load,  but  about  one-half  this 
amount  is  required  to  correct  the  power  factor  of  the 
load.  It  is  thus  shown  that  it  is  impossible  to  transmit 
power  over  long  distances  and  give  satisfactory  service 
without  synchronous  condensers. 

Such  a  system  of  constant-potential   transmission   is 


matic  magnetic  brakes  against  increases  in  voltage. 
Corona  loss,  increasing  with  voltage  if  size  of  wire  is 
chosen  near  the  corona  point,  will  also  automatically  act 
against  increases  of  speed  and  voltage. 

In  dealing  with  the  insulation  of  transmission  lines 
the  following  points  must  have  consideration: 

1.  The  air  insulation  strength. 

2.  The  porcelain  insulation  and  mechanical  strength. 

3.  The  voltage  distribution. 

4.  The  leakage  resistance  gradient  over  the  surface 
of  the  insulators. 

5.  Insulation  of  switches,  transformers,  etc. 

6.  Wet  and  dry  arc-over  of  line  insulation. 

F.  W.  Peek,  Jr.,  has  shown  that  it  requires  only  about 
3  in.  (7.6  cm.)  of  air  between  10-in.  (25.4-cm.)  spheres 
to  prevent  breakdown  for  130,000  volts  to  ground,  it 
was  pointed  out,  which  is  about  the  voltage  to  ground 
for  a  220,000-volt  line.  More  than  6  ft.  (1.8  m.)  from 
wire  to  ground  at  the  towers,  with  15  ft.  (4.6  m.) 
between  wires  in  the  span,  is  being  used,  but  without 


June  25,  1921 


ELECTRICAL     WORLD 


1479 


getting  the  factor  of  safety  commensurate  with  the 
distance.  Regarding  the  line-clamp  fittings  and  insula- 
tor pin  of  the  first  unit,  the  air  gradient  is  very  high 
owing  to  small  diameters,  angles  of  bolts,  fittings,  and 
also  to  the  small  pin  of  the  bottom  insulator.  When 
excess  voltages  come  on  the  line  they  pile  up  at  the  line- 
wire  insulator  units  and  break  down  the  air  at  the  metal 
fittings.  This  breaks  down  the  air  where  it  is  highly 
stressed  at  the  line  fittings,  and  the  air  breaks  down 
serially  from  one  unit  to  another  by  transferring  the 
high  electric  stress  from  one  to  another  in  the  string. 
Corona  also  forms  acids  which  attack  the  metal  fittings. 
It  is  necessarj'  to  prevent  incipient  corona  pluming  or 
arcs  at  the  insulators,  said  Mr.  Baum,  if  the  trans- 
mission line  is  to  be  fully  successful — by  which  is  meant 
that  the  insulation  of  the  line  must  be  such  that  the 
line  should  give  as  good  operating  results  as  the  trans- 
formers or  other  transmission  apparatus.  Of  course, 
the  line  is  subject  to  damage  maliciously  done  or  due  to 
accident,  but,  neglecting  these,  the  line  should  be  made 
as  reliable  as  the  remainder  of  the  system. 

Porcelain  when  well  made  is  a  good  insulator,  but 
the  metal  fastenings  to  the  "cap-and-pin"  disk  types  of 
in.'ulators  add  a  mechanical  depreciation  factor  because 


pressure  is  divided  very  unevenly  among  the  units. 
In  the  cap-and-pin  string  of  fourteen  units  the  volts  on 
the  line  unit  are  about  25,000,  or  about  two  and  one- 
half  times  the  average,  but  about  six  times  the  volts  on 
the  units  near  the  ground  end.  In  the  link  type  there  is 
even  a  worse  case  of  distribution  of  pressure,  the 
maximum  being  about  37,000,  or  four  times  the  average 
and  about  ten  times  the  stress  on  the  units  nearer  the 
ground  end  of  the  string.  This  unequal  stress  on  the 
units  also  causes  unequal  stress  on  the  air,  but,  most 
important,  it  does  not  distribute  the  leakage  stresses 
along  the  string  uniformly.  The  maximum  air  and 
leakage  stresses  are  from  six  to  ten  times  the  average. 
Reduction  of  the  maximum  stresses  is  therefore  very 
important,  and  the  result  desired  is  that  there  will  be 
more  nearly  average  resistance  stresses  over  the  string. 

Before  a  rational  analysis  of  an  insulator  can  be  made 
the  factors  which  limit  the  maximum  stresses  must  be 
known.  They  are  (1)  the  air  stresses,  (2)  the  leakage 
resistance  stresses  and   (3)   the  insulator  unit  stresses. 

The  air  stresses  are  known,  and  to  control  this  factor 
the  conductor  must  be  enlarged  at  the  insulator.  The 
first  controlling  factor  for  satisfactory  insulator  char- 
acteristics, then,  is  that  metal  parts  must  be  designed  to 


FIG.   3 — HORIZONTAL  SHIELDS  AND  VERTICAL  SHIELDS  CAPPED   WITH   INSULATORS  IMPROVE  THE  FLUX  DISTRIBUTION,  CAUSING 

HIGH-FREQUENCY  ARCS  TO  STRIKE  TO  THE  TOWER 
Where  tlie  insulator  is  omitted  from  a  \"ei'tifal  -sliielil    (Fig.   .SE)    th€'  ar<'  striiies  tlie  upper  insulators. 


expansion  and  contraction  are  not  the  same  for  porcelain 
and  metal  parts  and  for  the  cement  used  to  fasten  the 
parts  together.  By  careful  manufacture  a  tough  porcelain 
can  be  made,  in  which  depreciation  from  expansion  and 
contraction  can  be  much  reduced.  Careful  selection  and 
working  of  the  clay  and  sufficient  time  in  firing  give  a 
very  high-class  insulator  product.  In  the  link  type  of 
fastening  the  mechanical  depreciation  from  expansion 
and  contraction  is  very  largely  reduced,  but  in  the  types 
now  made  there  is  a  restriction  due  to  small  diameters, 
and  it  is  necessary  on  high-voltage  lines  to  shield  the 
link.s — at  least  those  in  the  lower  part  of  the  string. 

The  prevention  of  depreciation  due  to  expansion  and 
contraction  is  largely  a  matter  of  cost,  and  as  it  is  a 
slow  process  and  since  there  is  a  factor  of  safety  in  the 
number  of  units  in  the  string,  the  mechanical  failure 
from  the  above  causes  may  be  dismissed  as  not  affecting 
good  service  with  good  inspection. 

From  the  voltage  gradients  for  cap-and-pin  insulators 
and  also  for  the  link  type  it  may  be  seen  that  the  total 


give  low  air  stresses  at  the  line  wire  and  also  along  the 
string  of  insulators,  at  least  near  the  line-wire  end. 

The  unit  stress  affects  the  leakage  stress,  and  there- 
fore it  is  very  important  also  from  this  standpoint  to 
reduce  the  maximum  unit  duties.  The  maximum  leak- 
age stress  can  be  reduced  (1)  by  reducing  the  unit 
voltage  and  (2)  by  enlarging  the  pin  and  by  the  design 
of  the  resistance  path  from  metal  to  metal.  The  enlarge- 
ment of  the  pin  and  the  shield  over  the  line  wire  also  re- 
duce the  maximum  voltage  on  units  near  the  line.  Taking 
care  of  these  two  points  helps  the  grading  of  the  units 
fairly  well.  The  third  factor,  the  grading  of  units, 
requires  an  understanding  of  the  string  gradient. 

Satisfactory  voltage  distribution  may  be  obtained 
( 1)  by  use  of  ring  shields,  (2)  by  use  of  insulated  horn 
shield,  (3)  by  grading  the  lower  one-third  of  the  units 
and  (4)  by  combining  pin-type  insulators  at  the  line  end 
with  disk-type  insulators  at  the  upper  end  of  string. 

The  first  .''nd  second  methods  are  very  similar  and 
accomplish  the  result  by  control  of  the  field,  by  reducing 
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the  current  from  metal  parts  of  units  to  tower  or  ground 
and  increasing  the  current  from  line  wire  to  metal  parts 
of  the  units.  The  disadvantage  of  raising  the  air  poten- 
tial above  the  units  is  that  this  also  increases  the  cur- 
rents from  line  wire  to  metal  parts  of  insulator  units 
and  the  dry  arcs  tend  to  break  into  the  upper  third  of 
the  string.  By  the  use  of  the  pin  shields  and  line  shields 
the  height  of  the  ring  or  horn  shield  may  be  reduced 
and  part  of  the  objection  to  the  shields  removed. 

By  the  third  method  the  potential  of  the  string  is  kept 
as  high  as  possible  above  the  air  potential,  and  hence  it 
tends  to  prevent  the  arcs  from  breaking  into  the  string. 
By  using  four  large  diameter  units,  with  larger  pins  to 
increase  the  electrostatic  capacity  at  the  line-wire  end, 
and  by  using  the  line  shield,  a  very  simple  string  is 
obtained.  It  is  possible  to  use  the  four  large  units  and 
a  low  ring  or  short  insulated  horn  shield  to  grade  the 
lower  two  units  further,  if  desired.  The  air-potential 
gradient  from  line  wire  to  tower  should  be  made  as  flat 
as  possible  as  a  steep  gradient  invites  arcs.  This  means  a 
long  string,  and  the  air  potential  due  to  the  line  wire 
should  be  as  low  as  possible.  By  the  fourth  method  the 
string  potential  is  brought  close  to  the  air  potential. 
This  method  has  not  been  worked  out  practically. 

It  is  suggested  that  insulator  men  will  undoubtedly 
work  out  a  satisfactory  solution  for  the  insulators  near 
the  line  wire  and  reduce  the  leakage  resistance  stresses 
and  the  air  stresses  to  less  than  one-half  of  those  now 
Drevailing  on  110,000-volt  to  175,000-volt  lines.  This  is 
held  to  be  necessary  to  give  satisfactory  operation. 

With  the  ungraded  string  the  factor  of  safety  is  at 
the  tower  end  instead  of  at  the  line-wire  end  of  the 
string.  Each  insulator  string  should  be  treated  like  the 
end  windings  of  transformers,  not  by  adding  more  turns 
(or  adding  more  units),  but  by  increasing  the  insulation 
or  decreasing  the  voltage  stress  on  the  units  near  the 
line  wire  so  that  these  can  absorb  the  excess  voltages 
due  to  switching,  etc.,  without  undue  stress. 

Switching  Apparatus  Problems  on  220-Kv.  Lines 

The  very  large  amount  of  space  required  for  the  220,- 
000-volt  substation  switches,  etc.,  makes  it  advisable  to 
use  outdoor  apparatus  so  long  as  the  total  cost  is  less 
than  where  there  is  protection  from  the  elements. 
T'robably  transformers  and  disconnecting  switches  can 
be  more  economically  placed  outdoors  than  in  a  building. 
But  in  the  case  of  the  oil  switch  a  different  conclusion 
may  be  reached  on  account  of  the  fact  that  the  enlarge- 
ment of  the  bushings  for  outdoor  use  also  enlarges  the 
tanks  more  than  is  otherwise  necessary,  so  that  because 
of  the  increase  in  the  bushing  the  cost  of  the  switches 
for  a  given  kva.  capacity  may  vary  somewhat  as  the 
square  of  the  voltage,  if  all  the  elements  of  design  are 
carried  out  consistently. 

Thus,  by  keeping  the  l()5,000-volt  switch,  when  used 
on  the  220,000  lines,  dry  and  clean  a  greater  factor  of 
safety  is  attained  than  exists  with  the  220,000-voIt 
switch  when  used  outdoors.  Since  the  165,000-kva. 
switch  will  give  all  the  rupturing  capacity  required,  it 
will  pay  to  use  this  type  inclosed,  if  the  cost  of  protect- 
ing it  from  the  weather  is  less  than  the  extra  cost  of 
the  higher-voltage  switches. 

This  factor  does  not  arise  in  the  case  of  transformers 
because  the  tanks  are  so  large  that  the  larger  bushing 
cost  is  the  only  extra  item  to  consider  for  the  higher 
voltage.  If  the  wet  arc-over  were  increased  by  increas- 
ing the  length  and  not  the  diameter,  this  would  reduce 
the  size  of  tanks. 


The  dry  arc-over  voltage  of  a  fourteen-unit  string 
insulator  shielded  with  ring  or  insulated  horn  shields  is 
about  700,000  volts,  or  50,000  volts  per  unit.  The  arc 
clears  the  insulators  fairly  well  but  sometimes  breaks 
into  the  upper  third  of  the  string.  Under  wet  test 
the  arc  tends  to  follow  along  the  string  of  insulators  and 
the  wet  arc-over  voltage  is  about  60  per  cent  of  the 
dry  arc-over  value,  or  about  450,000  volts  to  550,000 
volts  for  fourteen  units  with  precipitation  of  0.2  in. 
(5  mm.)  per  minute. 

Directing  Flashover  Away  from  Insulators 

The  control  of  the  wet  arc,  to  keep  it  away  from  the 
string  of  insulators,  is  important.  Tests  have  indicated 
that  the  arc  can  be  controlled  in  direction  and  kept  away 
from  the  string,  the  accompanying  illustrations  showing 
that  the  arc-over  can  even  be  directed  to  the  lower  cross- 
arm.  This  may  be  accomplished  by  hanging  two  insula- 
tor units  properly  spaced  below  the  line  wire  and  then 
adjusting  a  pointer  on  the  lower  arm  to  direct  the  arc. 
The  theory  is  that  the  units  below  the  line  will  become 
dirty  and  wet  and  the  insulation  depreciate  as  do  the 
line  units.  The  adjustment  for  the  wet  and  dry  arc 
to  travel  to  the  lower  arm  can  be  very  close  to  the 
arc-over  for  the  string.  Instead  of  hanging  the  extra 
units  from  the  line  wire,  they  may  be  hung  from  the 
lower  arm,  about  2  ft.  (0.6  m.)  toward  the  tower  from 
the  line  insulators.  The  wet  and  dry  arc  can  by  proper 
adjustment  be  made  to  clear  the  string.  Instead  of  the 
insulators  hung  from  the  arm,  a  porcelain  tube  may  be 
used  to  direct  the  arc.  The  result  here  is  even  more 
satisfactory  than  in  the  other  two  cases. 

While  the  wet  and  dry  arcs  may  be  controlled  as 
above,  it  is  believed  that  this  control  should  be  used 
only  as  a  final  protection  in  certain  places.  The  effort 
should  be  to  eliminate  the  arcs  entirely,  and  it  is 
believed  that  this  can  be  accomplished,  except  in  cases 
of  accident. 

Mr.  Baum  is  confident,  from  all  his  observations  and 
studies,  that  the  final  complete  success  of  power  trans- 
mission, at  voltages  higher  than  can  be  handled  by 
pin-type  insulators,  must  come  from  the  design  of  the 
metal  fixture  (including  the  line  wire)  in  contact  with 
the  air  and  porcelain,  so  that  the  air  gradient  and 
leakage  gradient  will  be  reduced  to  low  values,  in  order 
that  there  shall  be  no  tendency  for  arcs  to  start  and  that 
the  maximum  unit  and  leakage  resistance  can  also  be 
reduced  to  low  values.  Corona  should  also  be  prevented 
on  account  of  the  formation  of  acids 

Double-string  and  dead-end  insulator  strings  should 
be  avoided  wherever  possible,  and  in  place  of  these 
extra-strength  units  should  be  used  to  allow  insulators 
to  swing  clear  at  angles  as  far  as  possible. 

It  is  the  peculiar  characteristic  of  nearly  all  appa- 
ratus that  it  depreciates  less  when  used  in  normal 
service  than  when  taken  out  of  service  for  part  of 
each  day.  This  is  because  the  depreciation  depends 
largely  on  the  maximum  range  of  temperature  changes 
and  the  number  of  such  changes  or  cycles  in  a  given 
period.  All  electrical  apparatus,  including  transmis- 
sion lines,  should  be  in  constant  service  under  condi- 
tions that  will  as  nearly  as  possible  cause  the  apparatus 
to  remain  in  one  condition. 

A  system  of  transmission  controlled  as  to  voltage 
and  insulated  consistently  by  one  of  the  methods  de- 
scribed to  give  low  air  and  resistance  leakage  stresses 
at  all  voltages  will  give  service  not  possible  on  lines 
where  these  conditions  are  not  carried  out. 
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Simple  Methods  of  Economical  Operation 

By  Redesign  Denver  Utility  Company  Cuts  Down  Fuel  Re- 
quirements— Economy  from  Careful  Inspection  of  Equipment 
— Bonuses  and  Schooling  Assure  Co-operation  from  Employees 


By  C.  H.  McCLINTOCK 

Mechanical  Engineer  Denver  Tramway  Company 


HE     steam- 
power  plant 


THROUGH  REHABILITATION  OF  EQUIPMENT  AND  OPERATING  METHODS 
THB:RMAL  EFFICIENCY  WAS  INCREASED  80  PER  CENT 


I       of  the  Den- 

-l-"-  ver  Tram- 
way Company  is  inter- 
esting not  from  the 
standpoint  of  origi- 
nality of  design,  but 
from  the  standpoint 
of  what  may  be  ac- 
complished in  the  re- 
habilitation of  an  old 
plant.  By  replacing 
old  equipment  with 
modern  units,  by  care- 
ful education  of  em- 
ployees in  economical 
operation  and  by 
adopting  a  bonus 
scheme  in  which  all 
station  employees 
share  alike  it  has 
been  possible  to  raise 
the  thermal  efficiency 
of  the  station  from  8 

per  cent  to  14.4  per  cent.   A  9,500-B.t.u.   (5,270  cal.  per 
kg.)   Colorado  lignite  is  burned  successfully. 

The  plant,  which  was  built  in  1901,  conformed  to 
the  standards  considered  as  modern  engineering  prac- 
tice at  that  time,  and  later  two  turbo-generator  units 
with  boilers  were  added,  so  that  up  to  1916  the  fol- 
lowing apparatus  was  installed: 

Boiler  Room : 

Thirteen  415-hp.  Stirling  boilers  equipped  with  super- 
heaters and  Bahcock  &  Wilcox  chain-grate  stokers. 

An  elaborate  system  of  economizers  with  induced-draft 
fans. 

Steam  driven,  reciprocating  boiler-feed  pumps. 

Six  705-hp.  Stirling  boilers  equipped  with  superheaters. 

Green  chain  grates  and  individual  economizers  with  in- 
duced-draft fans. 

Engine  Room: 

Three  800-kw.  General  Electric  direct-current  generators 
directly  connected  to  Greene-Wheelock  cross-compound  en- 
gines running  condensing  and  served  by  jet  condensers. 

One  1,600-kw.  General  Electric  direct-current  generator 
directly  connected  to  an  Allis-Chalmers  Corliss-valve  cross- 
compound  engine  running  condensing  and  served  by  a  jet 
condenser. 

One  1,500-kw.  General  Electric  alternating-current  gen- 
erator directly  connected  to  an  Allig-Chalmers  Corliss-valve 
cross-compound  engine  running  condensing  and  served  by  a 
jet  condenser. 

One  2,000-kva.  Westinghouse  turbo-alternator  served  by  a 
6,000-sq.ft.   (560-sq.m.)   surface  condenser. 

One  2,000-kva.  Westinghouse  turbo-alternator  served  by  a 
Le  Blanc-type  jet  condenser. 

Upon  investigation  it  was  found  that  such  economies 
would  be  realized  that  it  would  pay  to  install  a  modem 


turbo-alternator  of 
sufficient  capacity  to 
carry  the  full  load 
and  a  3,000-kw.  ro- 
tary converter  to  take 
care  of  that  part  of 
the  load  formerly  car- 
ried by  the  direct- 
current  machines ; 
consequently  the  new 
turbo-alternator  and 
rotary  converters 
were  installed  late  in 
the  summer  of  1917. 
This  change,  due  to 
the  better  water  rate 
of  the  new  turbine, 
automatically  de- 
creased the  required 
boiler  capacity  so  that 
the  load  could  be  car- 
ried on  three  of  the 
705-hp.  boilers,  and 
the  thirteen  415-hp. 
boilers  were  subse- 
quently dismantled  and  sold.  It  was  also  necessary  to 
dismantle  and  scrap  one  of  the  800-kw.  Greene-Wheelock 
direct-current  units  in  order  to  find  room  for  the  instal- 
lation of  the  rotary  converter.  Thus  the  power  plant  as 
it  stands  today  contains  the  following  apparatus: 

Boiler  Room: 

Six  705-hp.  Stirling  boilers  equipped  with  superheaters, 
chain-grate  stokers,  economizers  and  induced-draft  fans. 

Two  open  feed-water  heaters.  j 

Three  boiler-feed  pumps.  j 

Engine  Room : 

Two  800-kw.  direct-current  cross-compound  reciprocating- 
engine-driven  units. 

One  3,000-kw.  rotary  converter. 

One  1,600-kw.  direct-current  cross-compound  reciprocat- 
ing-engine-driven unit. 

One  1,500-kva.  alternating-current  cross-compound  recip- 
rocating-engine-driven unit. 

Two  2,000-kva.  alternating-current  turbo-generator  units. 

One  9,375-kva.  General  Electric  Company  turbo-alternator 
served  by  a  7^500-sq.ft.  surface  condenser  and  steam-turbine- 
driven  circulating,  condensate  and  vacuum  pumps. 

Improving  Fuel  and  Water  Conditions 

The  fuel  for  the  plant  is  purchased  from  the  Leyden 
Coal  Company  and  loaded  at  its  mines,  the  Denver 
Tramway  Company  hauling  it  by  means  of  electric  loco- 
motives to  the  plant.  The  coal  is  then  unloaded  into 
the  track  hopper,  crushed  and  elevated  by  means  of  a 
continuous  bucket  conveyor  to  the  bunkers  overhead. 
Both  slack  and  mine  run  are  used.  This  coal  is  a 
Colorado  lignite,  high  in  moisture  content  and  volatile 
matter,  and  has  a  heat  content  of  9,500  B.t.u.  per  pound! 
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(5,270  cal.  per  kg.)  a.-<  fired.  It  i.s  burned  well  on  the 
chain  grate  and  has  given  very  little  trouble.  How- 
ever, the  original  Stirling  arches  have  been  replaced 
with  flat  arches  over  the  stokers,  this  resulting  in 
increased  furnace  efficiency  and  a  decrease  in  main- 
tenance cost. 

The  raw  boiler-feed  water  is  taken  from  an  artesian 
well  on  the  power-house  property.  This  water  is 
pumped  into  large  storage  tanks  by  means  of  an  air 
lift,  and  from  there  it  goes  into  the  feed-water  heaters. 
The  water  contains  carbonate  of  magnesia,  which  sep- 
arates out  as  a  Houry  precipitate  and,  while  not  trouble- 
some, requires  the  boilers  to  be  "blown  down"  at  least 
once  a  week,  when  the  machines  served  by  surface  con- 
densers   are    in    operation    and   only    10    per   cent    raw 


keeping  the  water  at  a  proper  level  at  the  intake.  The 
sheet-pile  dam  filled  up  virtually  level-full  with  sand, 
and  the  sand  coming  down  the  river  would  fill  up  the 
intake  and  canals,  necessitating  continual  removal  by 
saiid  pumps.  A  gate  was  installed  in  the  dam  in  such 
a  position  that  when  it  was  open  the  velocity  of  water 
past  the  intake  was  increased,  and  this  cut  the  sand 
out.  The  situation  has  been  so  improved  that  the  intake 
and  canals  do  not  now  have  to  be  cleaned  out  more  than 
three  or  four  times   a  year. 

During  the  winter  months,  or  low-water  period,  slush 
or  "clinker  ice"  and  slime  float  down  the  river.  The 
ice  stops  up  the  intake  screens  and  the  slime  coats  the 
condenser  tubes.  In  order  to  get  rid  of  the  ice  on  the 
screens  the  canal  system  has  been  so  constructed  that 
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FIG.   1 — THE  MAIN  POWEK-HOUSE  REPORT  HAS  BEEN  CONDENSED  INTO  ONE  SHEET 

THAT  GIVES  ALL  THE  OPBHIATING  INFORMATION  NEEDED 

A   rfoortl  of  meter  readings   is   also  kept,    bvit    the   form    is    not        depend.'*  upon   its  records  to  show  results  onl.v.     Those  results  are 

reproduced  here.     The  notable  thing  about  the  system  is  the  total        obtained  by  careful  plant  design  and  careful  and  intelligent  daily 

lack  of  complication.      Complicated   recoi'ds  do  not  spell   economy,        operation,   in   which    ihv   full    co-operation    of   the    operating   force 

and  the  Denver  Tr.amway  Company  has  recognized  this   fact   and        is  assured  by  careful  traininj;   and  recognition   of  efficiency. 


make-up  water  is  required.  If  the  large  turbo-gen- 
erator is  shut  down  for  any  length  of  time  and  all  of 
the  boiler-feed  water  is  raw,  the  boilers  are  "blown 
down"  once  every  twenty-four  hours.  If  allowed  to 
collect,  the  carbonate  of  magnesia  will  cause  priming. 
The  water  does  not  coat  the  boiler  tubes  with  any 
scale  to  speak  of,  and  it  is  necessary  to  clean  the  boilers 
only  once  in  six  months. 

The  condensing  water  is  taken  from  the  Platte  River 
and  run  into  the  power  plant  by  means  of  a  system  of 
canals.  An  intake  with  screens  was  built  on  the  side 
of  the  river,  amd  a  sheet-pile  dam  was  "driven  in" 
about  50  ft.    (15  m.)   downstream,   for  the  purpose  of 


warm  condensing  water  may  be  diverted  to  the  intake 
to  melt  oflF  the  ice.  The  slime  is  removed  by  putting 
50  lb.  (22.6  kg.)  of  chloride  of  lime  info  the  condenser 
once  every  two  weeks.  The  slime  is  an  organic  sub- 
stance, and  the  chloride  of  lime  has  tbe  desired  effect. 
When  the  river  is  high  considerable  ftiie  sand  is  held 
in  suspension  in  the  water  and  passes  through  the 
condensers.  This  sand,  instead  of  being  a  nuisance,  has 
turned  out  to  be  a  help,  as  it  scours  the  condenser 
tubes  and  keeps  them  bright  and  clean. 

A  system  of  records,  samples  of  which  are  shown  in 
Figs.  1,  2  and  3,  is  used  to  keep  track  of  the  opera- 
tion   of   the   plant.      In    addition,   such    instruments   as 
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FIG.  2 — TURBO-GENERATORS  HAVE  AN   INDIVIDUAL  REPORT 
■^  FOR  EACH  DAY 

recording  economy  draft  gages,  recording  and  indicat- 
ing thermometers,  steam-flow  meters,  indicating  and 
recording  pressure  gages,  and  a  CO,  recorder  are  in  use. 
The  COj  recorder,  however,  is  used  only  as  a  checking 
device  and  is  not  in  continuous  service  on  any  one 
boiler.  When  the  instruments  show  anything  wrong  at 
any  locality  the  trouble  is  remedied  as  soon  as  possible. 
In  addition,  all  apparatus  is  thoroughly  inspected  at 
regular  periods  and  is  continually  checked  up. 

Each  employee  on  the  power-house  payroll  who  has 
been  in  the  service  of  the  company  one  month  or  longer 
receives  a  bonus,  which  is  figured  from  the  coal  rate 
per  gross  kilowatt-hour.  This  bonus  is  divided  equally 
among  the  employees,  90  per  cent  being  paid  monthly 
and  10  per  cent  being  retained  by  the  company  to  be 
paid  semi-annually  to  all  men  who  have  been  on  the 
power-house  payroll  for  the  half  year  or  longer  just 
preceding  the  date  at  which  this  last  amount  is  paid. 
A  skeleton  of  the  table  used  follows : 


Coal  per 

Kilowatt-Hour, 

Lb. 

3.10  to  3.09 

3.01  to  2.99  32  00 

2.91  to  2.89      112.00 

2.81  to  2.79      242.00 


Coal  per 
Total  Bonus    Kilowatt-Hour, 
per  Month 
$2  00 


Total  Bonus 
Lb.  per  Month 

2  71  to  2  69  422  00 

2.61  to  2  59  652   0 

2,51  to  2.49      932  00 

2.41  to  2.39      1,262  00 


From  the  complete  table  it  is  an  easy  matter  for  the 
office  force  as  well  as  the  men  themselves  to  figure  the 
bonuses.  Another  feature  of  the  system  is  that  all 
employees  share  alike  in  the  bonus,  thus  eliminating 
the  inclination  of  the  men  receiving  the  lowest  pay 
to  "lay  down"  on  the  job  and  throw  all  the  responsi- 
bility of  keeping  up  plant  efficiency  upon  the  shoulders 
of  the  chief  operator  and  boiler-room  foreman. 

The  bonus  system  has  been  in  operation  for  more 
than  three  years  now  and  has  worked  out  satisfactorily 
to  all  concerned.     Among  many  things  it  has  promoted 


co-operation  among  the  employees,  as  each  one  can  see 
that  individual  negligence  not  only  reflects  unfavorably 
on  the  operating  force  as  a  whole  but  also  tends  to 
rfeduce  the  bonus. 

In  order  that  the  men  may  feel  that  the  company  is 
as  interested  as  they  are  in  keeping  the  bonus  large, 
a  system  of  education  was  inaugurated.  At  first  the 
men  were  brought  together  at  regular  intervals  for  the 
purpose  of  giving  them  lectures  on  the  operation  of  a 
plant  and  methods  for  forestalling  operating  troubles. 
It  was  found  that  too  much  time  was  wasted  by  this 
method  and  too  many  imaginary  troubles  were  cited. 
The  method  that  is  now  used  is  to  take  up  each  trouble 
as  it  comes,  correct  it  at  the  time  and  explain  its 
cause,  effect  and  method  of  correction  to  every  man 
interested.  Then  if  the  same  trouble  comes  up  again 
every  man  knows  how  to  remedy  it. 

The  daily  load  curve  of  the  plant  is  the  typical  and 
familiar  street-railway  curve — that  is,  two  peaks,  one 
in  the  morning  and  one  in  the  evening,  and  a  very 
light  load  from  midnight  till  morning.  Momentary 
peak  loads  of  10,000  kw.  and  hourly  peak  loads  of 
8,500  kw.  are  carried  with  an  average  yearly  load  fac- 
tor of  45.9  per  cent. 

The  over-all  efficiency  of  boilers,  superheater's,  econ- 
omizers and  furnaces  averages  71  per  cent.  Feed  water 
consisting  of  90  per  cent  condensate  and  10  per  cent 
raw  "make-up"  water  is  heated  to  a  temperature  of 
150  deg.  Fahr.  (66  deg.  C.)  in  the  feed-water  heaters 
before  being  pumped  into  the  economizers.  This  is 
in  order  to  keep  the  economizers  warm  enough  to  pre- 
vent hard  soot  deposits  and  corrosion  due  to  condensa- 
tion on  the  tubes  of  moisture  in  the  flue  gases. 

Steam  is  delivered  to  the  turbine  and  engine  throt- 
tles at  a  gage  pressure  of  180  lb.  per  sq.in.  (12.6  kg. 
per  sq.cm. )  and  a  total  temperature  of  450  deg.  Fahr. 
(238  deg.  C).  A  back  pressure  of  IJ  in.  (3.8  cm.) 
of  mercury  is  maintained  in  the  turbine  exhaust  and 
4  in.  (10  cm.)  in  the  exhaust  of  the  engines. 

Up  to  the  summer  of  1917  before  the  new  9,375-kva. 
turbo-generator  was  installed  the  coal  rate  of  the  plant 
was  4'.  lb.  (2  kg.)  per  gross  kilowatt-hour,  and  since 
the  installation  the  coal  rate  has  been  reduced  to  2]  lb. 
(1.1    kg.),    or    23,750    B.t.u.     (6,000    cal.)     per    gross 
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kilowatt-hour.  Although  not  so  efficient  as  some  of  the 
more  modern  and  larger  steam-power  plants,  a  thermal 
efficiency  of  14.4  per  cent  as  obtained  at  the  present 
time  against  8  per  cent  which  was  formerly  obtained 
shows  whart  may  be  accomplished  by  the  rehabilitation 
of  an  old  plant. 


Readers'  Views  and 
Comments 

This  is  a  readers'  forum.  Comments  on  questions 
before  the  electricat  industry  presenting  economic, 
financial,  engineering  or  commercial  aspects  and  new 
or  supplementary  viewpoints  on  published  articles  are 
cordially  invited 


How  the  Central  Station  Can  Help  to  Popularize 
Radio  and  Promote  Customers'  Good  Will 

To  the  Editor  of  the  Electrical  World: 

Sir:  Without  a  doubt  there  is  no  electrical  apparatus 
that  has  received  so  little  consideration  in  the  past  from 
the  public  utility  as  radio-telegraph  and  radio-telephone 
apparatus.  When  some  irritated  customer  in  the 
vicinity  of  a  young  amateur  with  a  small  spark  coil 
complains  about  his  lights  flickering  the  service  man 
usually  goes  through  the  routine  of  investigation  and 
then  the  matter  is  dropped. 

Today  not  a  few  utilities  are  taking  advantage  of  the 
radio  art  and  are  experiencing  gratifying  results.  For 
the  central-station  company  serving  a  large  territory 
radio  sets  are  proving  to  be  a  wonderful  aid  in  cases 
of  telephone  interruption.  Moreover,  when  transmis- 
sion lines  are  in  trouble  the  telephone  is  found  in  the 
same  condition.  Not  only  from  the  operative  standpoint 
but  from  a  business  viewpoint  i-adio  supplies  are  in 
such  demand  that  the  electrical  utility  handling  up-to- 
the-minute  merchandise  cannot  afford  to  stand  by 
uninterested  and  allow  the  local  sales  end  of  this 
business  to  be  mishandled  by  non-technical  men.  Here 
is  not  only  a  field  of  good  business  but  one  of  co-opera- 
tion with  those  who  are  now  promoting  the  wider  use 
of  radio. 

Since  the  inauguration  of  the  daily  market  quotations 
and  market  news  letters  by  the  federal  Department  of 
Agriculture  wireless  has  come  to  mean  more  to  the 
agricultural  community  than  ever  before.  Right  here  is 
the  opportunity  of  a  lifetime  for  a  central-station  com- 
pany to  promote  good  will.  Any  utility  serving  agri- 
cultural districts  would  be  amply  repaid  many  times  for 
the  few  minutes  a  day  required  to  copy  this  Qlass  of 
information.  The  blanks  needed  are  supplied  without 
cost  by  the  Bureau  of  Markets  of  the  Department  of 
Agriculture. 

Many  utilities  will  be  surprised  to  learn  that  they 
do  need  to  go  outside  of  their  present  organizations  to 
find  operators  for  these  stations.  The  electrical  engineer 
will  in  many  cases  be  a  man  who  has  mastered  the 
basic  principles  of  radio  telegraphy  and  telephony,  and 
he  can  generally  be  relied  upon  to  assemble  and  install 
apparatus  that  will  meet  conditions  existing. 

Some  hesitancy  has  been  evident,  perhaps  on  account 
of  the  license  question.  This  is  one  of  the  most  impor- 
tant factors   in   the   installation   of  a  system  of  radio 


communication.  Operators  to  obtain  a  second-grade 
amateur  license  must  be  capable  of  receiving  at  least 
ten  five-letter  words  a  minute,  Continental  Code.  They 
must  have  a  fair  working  knowledge  of  the  apparatus 
and  also  of  the  laws  governing  radio  communication. 

The  most  feasible  method  of  arranging  for  the 
licensing  of  stations  which  are  being  put  into  operation 
is  to  obtain  amateur  station  licenses.  These  will  serve 
until  the  system  has  been  put  into  satisfactory  operat- 
ing condition.  Owing  to  the  nature  of  the  work  with 
which  public  utilities  are  confronted,  it  is  often 
desirable  to  use  longer  wave  lengths  than  the  200  m. 
allowed  to  amateur  stations.  For  this  class  of  work  the 
Department  of  Commerce  is  authorized  to  issue  limited 
commercial  licenses.  Operators  of  a  higher  grade  will 
be  necessary,  but  the  central-station  company  will  be 
able  to  furnish  more  accurate  and  dependable  service. 
No  charges  are  authorized  as  none  are  necessary.  Of 
coui'se,  the  station  is  prohibited  from  communicating 
with  commercial  and  other  stations  except  in  case  of 
emergency.  Detailed  information  on  license  require- 
ments and  laws  is  available  in  the  "Laws  Governing 
Radio  Communication,"  obtainable  for  15  cents  from  the 
Superintendent  of  Documents,  Government  Printing 
Office.  Orville  R.  Toman, 

Bedford  Light,  Heat  &  Power  Company,        Manager. 

Bedford,  Iowa. 


"Electric  Power  Industry"  Favored  as  Properly 
Descriptive  Name 

To  the  Editor  of  the  Electrical  World: 

Sir:  At  a  recent  meeting  of  division  managers  and 
department  heads  of  one  of  California's  power  com- 
panies it  was  suggested  that  the  public  service  corpora- 
tions of  the  state  be  no  longer  referred  to  individually 
by  that  name,  but  that  collectively  they  be  distinctively 
referred  to  as  an  industry.  There  is  no  doubt  sound 
psychology  in  this  suggestion,  which  upon  a  little  study 
may  become  more  apparent.  The  public  mind  is  con- 
stantly subjected  to  varied  influences  which  after  a  time 
create  more  or  less  definite  impressions,  finally  consoli- 
dating into  a  general  belief  which  may  be  termed  public 
opinion.  Frequently  these  influences  are  of  a  sinister 
character  and  assume  far  reaching  proportions.  The 
corporation  plan  began  to  find  favor  in  America  about 
18.50  and  was  considered  a  step  forward  in  the  conduct 
of  expanding  business.  The  branch  of  industry  en- 
gaged in  the  business  of  generating,  distributing  and 
delivering  electrical  energy  came  in  later  years,  as  did 
others  engaged  in  transportation,  communication,  etc., 
to  be  known  as  a  group  of  public  utility  corporations. 

Now  let  us  consider  the  meaning  of  these  words,  their 
fitness,  the  changes  later  adopted,  and  why  the  most 
recent  change  in  name  may  have  been  suggested. 
"Public,"  of  course,  means  the  people.  "Utility"  means 
"quality  of  being  capable  of  bestowing  benefits  to 
the  greatest  number."  "Corporation"  means  "combined 
into  one  body."  A  public  utility  corporation,  then,  is  an 
institution  fully  capable  of  usefulness  and  of  bestowing 
benefits  on  the  people,  with  all  the  necessary  agencies 
for  such  accomplishments  combined  into  one  body. 

As  these  agencies  became  more  efficient  and  the  cor- 
porations realized  that  their  obligation  to  the  public  was 
to  give  real  service,  as  implied  by  the  word  "utility," 
rather  than  the  sale  of  a  commodity,  the  name  "public 
service  corporation"  came  into  being.  All  during  this 
time  we  saw  certain  influences  depict  the  corporation 
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as  an  opulent  and  corpulent  individual,  heartlessly  prey- 
ing upon  the  helpless.  This,  largely  owing  to  a  lack  of 
real  understanding  on  the  part  of  the  public,  has  un- 
questionably engendered  a  feeling  of  mistrust  and 
disfavor. 

The  word  "industry"  seems  to  be  agreeably  accepted 
today  by  the  majority,  although  perhaps  not  any  better 
understood.  The  following  would  seem  to  define  it: 
"Any  department  or  branch  of  art,  occupation  or  busi- 
ness which  employs  capital  and  labor  and  is  a  distinct 
agency  for  economic  development  and  human  advance- 
ment." 

It  is  therefore  resolved  by  the  California  Electrical 
Co-operative  Campaign  that  in  the  future  we  refer 
to  that  industry  which  has  contributed  by  the  supply 
of  electricity  to  the  upbuilding  of  the  state  and  the 
general  advancement,  prosperity  and  happiness  of  its 
people  as  the  electric  power  industry. 

Robert  L.  Eltringham, 

Manager. 
California  Electrical  Co-operative  Campaign, 

San  Francisco,  Cal. 


Need  of  Better  Protection  Against  Improper 
Fusing  of  Circuits 

To  the  Editor  of  the  Electrical  World: 

Sir:  I  was  very  much  interested  in  reading  the  recent 
article  by  H.  S.  Rich  regarding  the  refilling  of  fuses 
and  a  further  discussion  by  Dana  Pierce  in  the  issue  of 
April  30.  I  agree  with  Mr.  Pierce  in  what  he  says  rela- 
tive to  the  misapprehension  of  what  constitutes  proper 
fusing.  The  fire  hazard  is  greatly  increased  by  the  use 
of  solder,  plug  fuses,  iron  wire,  copper  wire  and  copper 
pennies.  I  have  seen  cartridge  fuses  on  600-volt  service 
that  have  been  refilled  with  carriage  bolts  in  place  of 
proper  fuse  links.  In  my  opinion  more  so-called  elec- 
trical fires  are  due  to  improper  fusing  than  to  the  use  of 
the  open  knife  switch.  Several  cases  have  come  ro  my 
attention  where  fires  have  been  directly  due  to  this 
abuse,  and  an  entrance  cabinet  which  is  not  properly 
sealed  and  controlled  by  a  person  familiar  with  the 
dangers  of  improper  fusing  is  not  a  "safe  and  sane" 
installation. 

We  have  endeavored  to  convince  city  electrical  depart- 
ments of  the  desirability  of  sealing  entrance  switches 
and  have  been  able  to  prove  by  reports  of  actual  fires 
that  few  realize  the  hazard  of  not  using  proper  fuses 
for  the  protection  of  electrical  circuits.  A  person  who 
willfully  places  anything  other  than  the  proper  fuse  in 
a  cut-out  is  creating  a  condition  that  may  mean  a  loss 
of  property  and  possibly  life.  A  glaring  example  of 
this  practice  came  to  the  writer's  attention  when  a  fire 
in  a  local  theater  was  reported  as  caused  by  defective 
wiring.  An  inspection  revealed  that  twenty  cut-outs 
were  equipped  with  pennies  as  fuses.  Here  the  improper 
fusing  might  have  resulted  in  loss  of  life. 

The  use  of  the  safety  switch  on  meter  services  would 
seem  to  me  undesirable,  particularly  on  account  of  there 
being  no  convenient  means  for  meter  testing.  Its  ap- 
plication seems  to  be  along  industrial  lines,  its  purpose 
being  usually  to  open  and  close  the  circuit.  Meters  are 
rarely  installed  in  connection  with  these  switches,  and 
arrangements  do  not  have  to  be  made  for  shunting  the 
meter  as  in  the  case  of  meter-entrance  switches.  It  is 
the  writer's  opinion  that  it  is  much  more  important  to 
install  inclosed-type  switches  in  our  industrial  plants 
than  on  services,  owing  to  the  fact  that  they  are  handled 


very  frequently  and  in  a  good  many  cases  by  persons 
unfamiliar  with  electricity.  There  is  no  question  that 
this  type  of  switch  greatly  reduces  the  accident  hazard 
and  prevents  the  operator  from  coming  in  contact  with 
any  live  parts.  In  the  case  of  an  externally  operated 
switch,  which  is  sometimes  misrepresented  as  a  safety 
switch,  being  used,  it  would  seem  to  me  that  to  minimize 
the  life  hazard  this  switch  should  be  sealed,  in  view  of 
the  fact  that  the  operator  is  exposed  to  live  parts  when 
the  cover  of  the  switch  is  open.  It  has  been  the  writer's 
experience  that  improper  fusing  is  not  so  common  in  in- 
dustrial applications  as  with  meter-service  installations. 
Undoubtedly  this  is  due  to  the  fact  that  in  the  former 
case  responsible  persons  usually  replace  the  fuses.  The 
hazard  is  probably  less  on  account  of  the  main  fuses 
furnishing  additional  protection,  a  condition  which  does 
not  exist  with  many  service  installations. 

I  wish  to  quote  from  the  National  Electrical  Safety 
Code  with  reference  to  the  hazard  of  externally  operated 
inclosed  switches.   Page  258,  paragraph  324,  reads: 

Where  fuses  are  in  locked  cabinets  (or  otherwise  made 
accessible  only  to  qualified  persons),  sufficient  protection  is 
usually  secured  for  all  voltages  if  switches  are  provided  to 
disconnect  the  fuses  from  all  sources  of  electrical  energy. 

When  switches  and  fuses  are  inclosed  in  metal  cabinets 
and  live  terminals  are  accessible,  greater  hazard  exists 
than  if  they  were  not  so  inclosed,  as  the  live  terminals  are 
adjacent  to  grounded  metal. 

The  Travellers'  Insurance  Company,  a  noted  authority 
on  life  hazards,  advises  that  the  safety  switch  should  be 
so  constructed  that  the  door  of  the  inclosed  case  cannot 
be  opened  unless  the  switch  is  in  "off"  position  and  the 
switch  cannot  be  closed  until  the  door  has  been  shut. 
It  is  the  belief  of  the  writer  that  the  various  manufac- 
turers could  render  valuable  assistance  to  the  electrical 
industry  as  a  whole  if  they  would  advocate  the  sealing  of 
entrance  service  cabinets  and  the  installation  of  safety 
switches  in  connection  with  industrial  applications. 
There  is  no  question  that  the  life  and  fire  hazards  are 
decreased  by  the  use  of  inclosed,  externally  operated 
switches ;  but  it  is  the  writer's  opinion  that  more  "elec- 
trical" fires  have  been  caused  by  improper  fusing  than 
in  any  other  way.  If  we  are  to  reduce  to  a  minimum 
accident  and  fire  losses  from  electricity,  why  not  require 
the  safest  equipment  and  prevent  unauthorized  persons 
from  tampering  with  the  devices  which  are  supposed  to 
make  it  so?  J.  C.  Langdell. 

Jackson,  Mich. 


Electric  Heating  System  on  Swiss  Railroads 

To  the  Editor  of  the  Electrical  World: 

Sir:  For  the  last  few  months  the  passenger  cars  on 
the  Berne-Thoune  section  of  the  Swiss  Federal  Railways 
have  been  supplied  with  steam  for  heating  from  elec- 
trical steam  boilers.  The  heating  unit  of  the  boiler 
takes  current  directly  from  the  overhead  line  without 
transformation  and  converts  it  into  heat.  This  is  the 
first  electrical  steam  boiler  installation  working  directly 
at  15,000  volts.  The  apparatus  supplying  the  electrical 
steam  was  built  by  Brown,  Boveri  &  Company  and  is 
installed  in  an  ordinary  railroad  baggage  car  especially 
arranged  for  this  purpose.  The  maximum  capacity  of 
the  boiler  is  1,200  kw.  A  regulating  device  up  to  the 
minimum  of  300  kw.  has  been  provided.  It  is  intended 
to  introduce  these  heating  cars  on  a  larger  scale  on 
several  lines  of  the  Federal  Railways. 

Henry  L.  Geissel. 

Beaurivage,  Thoune,  Switzerland. 
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Station  and  Operating  Practice 

A  Department  Devoted  to  Problems  of  Installation, 
Operation  and  Maintenance  of  Equipment  for  Economical  Generation  and 

Distribution  of  Electrical  Energy 


Remote  Hand-Operated  Grounding 
Switch 

AS  THERE  was  insufficient  room  on  the  roof  of  a 
,  certain  60,000-kv.,  100,000-volt  substation  to  per- 
mit the  use  of  standard  grounding  devices,  the  mecha- 
nism   described    in    this    article    was    designed    and    so 
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LINE  IS  GROUNDED  BY  PULLING  CHAIN   TO   RAISE 
CONTACT  .4    UP  TO  LINE 

installed  that  every  incoming  high-tension  line  could  be 
grounded  from  the  main  switching  floor.  No  special 
material  is  used  in  making  up  these  ground  switches, 
and  when  they  were  installed  in  1917  each  one  cost  about 
$150  per  line  complete  and  ready  for  operation.  In 
most  indoor  substations  it  is  necessary  to  send  a  man 
out  on  the  roof  either  to  ground  the  line  or  to  see  that 
it  has  been  properly  grounded,  but  with  this  arrange- 
ment the  action  is  so  positive  that  any  line  can  be 
grounded  from  inside  the  substation  without  fear  of  a 
mistake. 

The  grounding  switch  is  constructed  in  the  follow- 
ing manner:  A  1-in.  pipe  5  ft.  long  is  made  a  sliding 
fit  in  a  1.5-in.  pipe,  both  pipes  being  galvanized  iron. 
The  outer  pipe,  about  4  ft.  long,  is  stationary  and  has 
a  slot  cut  in  its  side.  Connection  is  made  to  the  inner 
pipe  through  this  slot  by  means  of  No.  4  0  e.\tra-flex- 
ible  wire.  The  other  end  of  the  connection  is  grounded 
on  the  steel  framework.    At  the  top  of  the  inner  pipe  is 


a  copper  contactor,  ^4,  which  is  pulled  up  against  the 
incoming  line  by  a  chain  and  a  steel  wire  which  are 
connected  to  the  inner  pipe.  The  chain  runs  over  a 
pulley  and  then  passes  through  the  floor  to  a  small  hand 
winch  on  the  main  switch  floor  of  the  substation.  A 
second  chain  attached  to  the  first  passes  to  the  next 
phase,  which  has  a  similar  arrangement.  From  here  a 
third  chain  passes  to  the  next  phase.  Thus  the  ground- 
ing devices  for  the  three  phases  of  each  line  are  oper- 
ated from  the  one  winch.  C.  C.  RoBiNSON, 

Superintendent  of  Electric  Stations. 
Union  Electric  Light  &  Power  Company, 
St.  Louis,  Mo. 


Single-Phase  Meters  Used  on  Three-Phase 
Power  Service 

READERS  of  the  Electrical  World  may  be  led  to 
.  use  an  incorrect  meter  constant  by  following  the 
article  on  page  712  of  the  issue  for  March  26.  In 
case  I  of  this  article  the  registration  is  50  per  cent 
instead  of  57  per  cent  as  stated.  When  using  three- 
wire  meters  it  is  well  to  observe  that  the  total  number 
of  turns  in  a  series  coil  is  the  same  as  in  a  single-phase, 
two-wire  meter  of  the  same  rating,  the  only  difference 
being  that  the  turns  are  divided  in  two  sections.  On 
a  balanced  three-phase,  110-volt  circuit  at  unity  power 
factor,  as  represented  in  the  article,  the  phase  rela- 
tions are  shown  in  the  accompanying  diagram.  The 
effective  current  is  readily  seen  to  be  the  \  3/  which 
is  in  phase  with  the  voltage  applied  to  the  meter.  The 
apparent  watts,  of  course,  are  3/  X  HO,  but  owing  to 
the  fact  that  the  turns  in  each  set  of  series  coils  are 
only  one-half  those  of  a  single-phase,  three-wire  meter, 
the  watts  as  registered  by  the  meter  would  be  only 
(\/3/2)£/. 

Now  the  true  power  is  \/3EI  under  the  condition 
stated  -so  that  the  ratio  of  the  true  power  to  that  shown 
by  the  meter  is  \J3EI  -^  (\/3/2)£'/  =  2.     Therefore, 

if  a  single-phase,  three-wire 
meter  is  used  on  balanced 
three-phase  loads,  the  dial 
reading  must  be  multiplied  by 
the  factor  2  in  order  to  obtain 
the  true  energy  delivered.  It 
can  readily  be  demonstrated 
that  the  meter  registers  cor- 
rectly on  any  power  factor 
if  the   load    is   balanced. 

When  such  meters  are 
supplied  for  operating  on 
three-phase  balanced  loads, 
the  register  ratio  is  made 
just  one-half  that  of  a  stand- 
ard three-wire  meter  of  the  same  rating  and  the 
use    of    a    constant    is    thereby    eliminated. 
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Double-Pole  Corner  for  Heavy  Lines 

HEA\'Y  cable  corners  that  provide  ample  working 
space  and  safety  for  men  whose  duties  require 
them  to  work  on  the  pole  line  can  be  made  by  the  method 
shown  in  the  illustration,  which  is  in  use  on  the  Denver 
Gas  &  Electric  Company's  distribution  system  in  Den- 
ver. In  the  illustration  a  right-angle  corner  is  shown. 
The  strains  are  taken  by  guys  run  back  to  a  guy  pole. 
On  the  upper  arm  the  method  of  taking  the  strains 
is  clearly  shown.  A  suspension-insulator  unit  is  used 
as  an  insulator  between  the  guy  and  the  line  conduc- 
tor. The  corner  poles  may  be  set  in  the  parking  space 
between  the  sidewalk  and  the  curb  where  the  space 
is  wide  enough,  or  the  poles  may  straddle  the  sidewalk 
on  narrow  streets.  The  corner  is  also  used  a  great  deal 
in  connection  with  bridge  construction  for  alley  dis- 
tribution   lines.       It    avoids    the    usual    complication 


l>   U   I 


"  '^-pin  arm 


Line  conductors 
(upper  wires  not  shown] 


CORNER  CONSTRUCTION  FOR  HEAVY  WORK 

encountered  where   double   buck-armed   poles  are   used 
in   combination   with   clamps   and    arm    guys   to   carry 
heavy  corners  and  affords  ample  working  space. 
Chicago,  111.  Field  Editor  Electrical  World. 


Output  of  Twenty-seven  Major  Companies 
in  Central  States  in  1920 

THERE  are  a  number  of  generating  and  distributing 
companies  in  the  Central  States  which  reported  an 
output  of  100,000,000  kw.-hr.  in  1920  for  the  first  time. 
The  Electrical  World  tabulation  of  all  electric  light 
and  power  companies  with  an  output  in  1920  over  100,- 
000,000  kw.-hr.,  published  in  the  issue  of  April  23, 
indicated  that  there  were  twenty-one  companies  of  this 
class  in  the  North  Central  States  and  three  in  the  South 
Central  States.  Information  has  lately  come  to  hand 
indicating  that  the  number  of  these  companies  in  the 
North  Central  States  should  be  increased  to  twenty- 
three  by  the  addition  of  the  Northwest  Utilities  Com- 


pany, with  an  output  of  113,644,209  kw.-hr.,  and  the 
Central  Illinois  Public  Service  Company,  with  an  output 
of  106,974,419  kw.-hr.  The  Louisville  Gas  &  Electric 
Company  reports  that  its  1920  output  was  108,118.350 
kw.-hr.,  increasing  the  number  of  companies  in  the 
South  Central  States  with  an  output  over  100,000,000 
kw.-hr.  to  four. 


Repairing  Mica-Insulated  Coils 

IT  WAS  originally  the  practice  whenever  a  mica-in- 
sulated coil  was  punctured  in  the  plant  of  the  Sha- 
winigan  Water  &  Power  Company  to  replace  it  with  a 
new  coil  and  send  the  old  coil  to  the  manufacturer  for 
reinsulating,  but  now  such  coils  are  reinsulated  in  the 
plant  and  sometimes  without  removing  entirely  from 
the  machine.  Taking  out  a  coil  is  comparatively  simple 
in  the  case  of  a  bar-wound  machine,  but  with  a  coil 
winding  the  work  of  raising  the  overlapping  coils,  in 
order  to  release  the  lower  side  of  the  damaged  coil,  is 
considerable,  and,  moreover,  the  insulation  on  the  good 
coils  is  apt  to  be  cracked  in  the  process.  Consequently, 
when  a  machine  broke  down,  it  was  difficult  to  predict 
how  soon  it  could  be  put  into  service  again. 

Nearly  all  the  breakdowns  that  occurred  were  in  the 
top  side  of  the  coil.  Some  two  years  ago  the  practice 
was  begun  of  cutting  off  the  coil  at  the  back  end  arid 
replacing  the  damaged  upper  half  by  part  of  a  new  coil 
The  generators  on  which  this  was  done  were  14,000- 
k\'a.,  6,600-volt,  three-phase,  225-r.p.m.,  one  a  60-cycle 
and  the  other  a  30-cycle  machine.  They  were  wave- 
wound  with  one-turn  coils.  This  practice  was  not  con- 
sidered safe  by  the  manufacturer  on  account  of  the 
probable  increase  in  eddy  currents  in  the  spliced  coil. 
However,  the  splice  was  sectionalized  to  a  certain  extent, 
and  these  coils  have  shown  no  greater  tendency  to  heat 
than  the  other  coils  as  far  as  could  be  observed.  A 
number  of  repairs  have  been  made  in  this  way  in  the 
last  two  years,  and  there  has  been  but  one  failure  of  a 
splice.  This  was  caused  by  the  solder  running  out  of 
the  ioint  when  the  winding  became  very  hot  because 
of  overload. 

Recently  a  large  number  of  the  coils  in  one  of  these 
machines  were  damaged  by  a  piece  of  iron  being  carried 
in  the  air  gap.  The  damage  in  most  cases  consisted  of 
a  cut  or  nick  on  the  side  of  the  insulating  cell  ne.xt  to 
the  air  gap.  It  was  decided  to  repair  these  coils  on  the 
job  in  order  to  save  time  and  expense.  It  was  necessary 
to  strip  the  upper  half  of  the  stator  in  order  to  restack 
the  iron  laminations  which  had  been  damaged  to  a  cer- 
tain extent,  but  in  the  lower  half  the  coils  were  repaired 
by  lifting  only  the  upper  half  of  each  damaged  coil  out 
of  the  slot. 

The  actual  repair  to  a  damaged  coil  consisted  first 
in  cutting  away  the  mica  cell  with  a  3-in.  taper  on  each 
side  of  the  fracture.  A  longer  taper  would  be  better, 
but  was  difficult  to  obtain  as  the  insulation  was  only 
120  mils  in  thickness.  A  coating  of  insulating  varnish 
was  then  put  on  the  bare  part  of  the  coil,  and  on  this 
two  half-lapped  layers  of  mica  tape  were  wound.  Each 
successive  layer  received  a  coat  of  varnish.  Since  the 
mica  tape  was  not  strong  enough  to  permit  drawing  up 
very  tight,  the  third  w-rapping  consisted  of  cotton  tape 
not  lapped.  This  was  followed  by  four  more  layers  of 
mica  tape  half  lapped,  a  second  layer  of  cotton  tape,  and 
two  layers  of  7-mil  paper. 

A  steel  clamp  was  made  up  to  compress  the  patch  to 
correct    size    i  see    Fig.    2) .    When    the   clamp   was    in 
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place  the  insulation  was  baked  by  passinj?  a  heavy  cur- 
rent through  the  coil.  This  was  accomplished  by  join- 
ing the  two  ends  of  the  coil  by  a  1,500,000-circ.mil 
cable  on  which  one  or  more  cable-type  series  trans- 
formers were  strung  with  their  secondaries  paralleled 
on  a  220-volt,  60-cycle  circuit.  On  each  end  of  the  cable 
was  a  Dossert  lug.  The  coil  ends  were  clamped  between 
a  copper  plate  and  the  face  of  the  lug.  However,  the 
series  transformers  available  did  not  give  sufficient  po- 
tential on  the  short-circuited  coil,  and  a  special  trans- 
former was  built  for  this  purpose.  Some  30-mil  iron 
from  an  old  transformer  was  cut  into  rectangles,  3  in. 
X  8  in.,  and  laid  up  to  form  a  core  18  in.  long  with  an 
opening  5  in.  x  5  in.  square.  A  winding  of  sixty  turns 
of  two  No.  10  double-cotton-covered  wires  in  parallel 
was  put  on  and  taped  over.  The  coil  stuck  through  the 
opening  acted  as  a  one-turn  secondary  winding. 

With  440  volts  applied  to  this  transformer  a  circulat- 
ing current  of  2,800  amp.  was  obtained  in  a  coil  removed 
from  the  generator.  This  was  more  than  ample  to  heat 
the  coil  to  a  baking  temperature.  Owing  to  the  magnetic 
losses  in  the  steel  clamp  it  would  heat  up  considerably, 
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larly  to  14,000  volts,  and  those  repaired  in  the  machine 
were  tested  to  10,003  volts.  None  of  the  patches  broke 
down,  though  several  of  the  coils  punctured  at  other 
places,  requiring  a  second  repair.     The  generator  has 
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FIG.  1 — BAKING  A  COIL  WITHOUT  REMOVING  FROM  GENERATOR 

with  the  result  that  the  patch  was  subjected  to  the 
highest  temperature  of  any  part  of  the  coil.  From  four 
to  five  hours  was  required  to  bake  the  patch  thoroughly, 
after  which  the  coil  was  allowed  to  cool  before  the 
clamp  was  removed. 

As  previously  stated,  a  number  of  the  coils  were  re- 
paired without  removing  them  from  the  machine  by  rais- 
ing the  upper  half  only  from  the  slot.  When  the  heating 
transformer  was  applied  to  these  coils  a  current  of  only 
1,400  amp.  was  obtained.  This  reduced  current  was  due 
to  the  lov/er  half  of  the  coil  being  embedded  in  the  slot 
with  a  consequent  considerable  increase  in  reactance. 
Since  1,400  amp.  did  not  give  sufficient  heating  effect,  an 
inductance-neutralizing  device  was  made  up  in  the  form 
of  a  rectangular  short-circuited  coil  of  i-in.  x  li-in.  cop- 
per bar.  This  coil  was  set  up  as  shown  in  Fig.  1,  with 
one  side  resting  on  the  wedge  in  the  slot  containing  the 
lower  half  of  the  coil  under  repair.  The  result  was  to 
increase  the  circulating  current  from  1,400  amp.  to  2,000 
amp.,  which  was  sufficient  to  bake  the  insulation.  It  may 
be  interesting  to  note  that  the  rectangular  coil  was  held 
in  place  so  firmly  by  the  magnetic  attraction  that  it 
required  the  full  strength  of  a  man  to  pull  it  away  from 
the  slot. 

One  of  the  repaired  coils  successfully  withstood  a  test 
potential  of  22,000  volts  applied  for  several  minutes. 
The  coils  repaired  out  of  the  machine  were  tested  regu- 
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FIG.  2 — IRON  CLAMP  FOR  HOLDING  MICA  INSULATING  PATCH 
ON   COIL  WHILE  BAKING 

since  been  in  service  three  months  without  any  indication 
of  breakdown.  Later  on  a  coil  on  the  60-cycle  generator 
broke  down  on  test  and  was  repaired  in  this  manner  in 
considerably  less  time  than  was  formerly  required  to 
insert  a  new  half  coil.  C.  R.  Reid, 

Power-House  Superintendent. 
Shawinigan  Water  &  Power  Company, 
Shawinigan  Falls,  Quebec. 


Graphic  Record  Shows  When  Equipment 
Is  Being  Overloaded 

IN  ORDER  to  see  quickly  just  what  load  is  being  car- 
ried by  substations  of  the  Worcester  (Mass.)  Electric 
Light  Company,  curves  similar  to  the  one  in  the  accom- 
panying diagram  are  plotted  weekly  from  the  daily 
log  sheets.  This  curve  shows  the  daily  peaks  on  a  sub- 
station serving  an  industrial  district.  It  will  be  noted 
that  the  load  has  increased  until  some  of  the  daily 
peaks  are  higher  than  the  transformer  rating  of  the 
substation.  Should  the  load  continue  to  increase,  more 
transformer  capacity  must  be  placed  in  the  substation. 
The  trend  of  such  a  curve  from  year  to  year  affords 
valuable  indication  of  future  requirements. 

This  is  only  one  of  a  number  of  purposes  for  which 
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GRAPHIC  RECORDS  INDICATE  THAT  MORE  TRANSFORMERS  MUST 
BE  INSTALLED  IN  THIS  SUBSTATION   IF  LOAD  GROWS 

graphic  records  are  kept  by  the  distribution  depart- 
ment of  the  Worcester  Company.  Several  of  these  rec- 
ords have  already  been  described  in  the  ELECTRICAL 
World.  George  M.  Hardy, 

Worcester  Electric  Light  Co.  Superintendent. 

Worcester.  Mass. 


Industrial  Applications 

The  Economical  Utilization  of  Electrical  Energy 

in  Mills  and  Factories,  Together  with  Practical  Details  of  Installation,  Control, 

Testing  and  Repair  of  Equipment  Required 


Arrangement  for  Quickly  Filling 
Alkaline  Storage  Batteries 

A  BELL  rings  a  signal  when  a  cell  has  been  filled  to 
the  proper  height  by  means  of  the  filler  made  in 
the  vehicle-battery  department  of  the  American  Rail- 
way Express  Company,  New  York  City.  This  prevents 
the  cell  from  overflowing  and  allows  the  work  to  be 
done  as  quickly  as  possible.  Either  water  or  potash 
solution  may  be  employed  with  this  filler.  The  liquid 
to  be  used  is  held  in  a  barrel  which  is  supported  upon 
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a  movable  platform.  This  platform  is  a  table  about 
4  ft.  high  mounted  upon  a  four-wheel  hand  truck  so  that 
it  may  be  moved  from  one  location  to  another  with 
ease.  A  faucet  is  screwed  into  the  threaded  opening 
of  the  barrel,  and  to  this  faucet  is  attached  a  rubber 
tube  i  in.  in  diameter.  On  the  lower  end  of  the  tube 
the  filling  device  is  fastened.  This  is  made  by  inserting 
a  S-in.  copper  tube  bent  as  shown  in  the  drawing  into 
the  end  of  the  rubber  tube.  Just  below  the  end  of  the 
rubber  tube  a  lamp  cord  is  fastened  between  two  lock- 
nuts  on  the  copper  tube.  The  lower  end  of  the  tube  is 
inserted  into  a  hole  in  a  fiber  block,  J  in.  x  i  in.  x  2J  in. 
in  size,  and  a  lock-nut  below  holds  it  firm.  Below  this  a 
2i-in.  length  of  4-in.  rubber  tube  is  slipped  on  to  the 
copper  tube,  leaving  %  in.  bare  on  the  lower  end.  In 
the  end  of  the  fiber  block,  as  shown  in  the  illustration, 
is  set  a  binding  post  which  extends  through  the  block, 
forming  a  contact  point  below.  To  this  post  is  attached 
another  lamp  cord.  The  section  of  the  tube  above  the 
fiber  is  then  taped  up  and  both  lamp  cords  are  taped 
together  to  prevent  them  from  being  pulled  off.  To 
the  other  ends  of  these  lamp  cords  a  small  plug  con- 


nector is  fastened.  The  receptacle  for  this  is  attached 
to  two  wires  which  lead  respectively  to  a  small  low- 
voltage  battery  bell  and  to  a  clip  which  may  be  attached 
to  a  battery  terminal  post.  The  other  wire  from  the 
bell  also  has  a  clip  which  may  be  attached  to  a  battery 
terminal  post. 

In  operation  these  clips  are  attached  across  three 
or  four  cells  convenient  to  the  battery  being  filled.  The 
faucet  is  opened,  allowing  the  liquid  to  flow  into  the 
rubber  tube  after  the  tube  has  been  pinched  shut  by 
the  finger.  The  end  of  the  copper  tube  is  inserted  in 
the  vent  hole  of  a  cell  and  the  liquid  is  allowed  to 
flow.  When  the  liquid  rises  high  enough  to  touch  the 
brass  tube,  this  completes  the  circuit  from  the  brass 
tube  through  the  solution  in  the  battery  to  the  metal 
case  of  the  cell  which  is  touching  the  contact  screw  on 
the  fiber  block.  This  causes  the  bell  to  ring,  which  is 
the  signal  that  the  tube  should  be  pinched  and  the 
flow  of  liquid  cut  off. 

The  proper  height  of  solution  above  the  plates  is 
about  i  in.,  and  for  different  types  of  cells  it  may  be 
necessary  to  adjust  the  length  of  the  tube  below  the 
fiber  block.  Either  water  or  potash  solution  may  be 
used  with  this  filler  as  there  are  no  valves  or  small 
openings  which  would  be  clogged  by  the  potash. 

F.  A.  Reibert, 
Foreman  Battery-Repair  Department. 
American  Railway  Express  Company, 

New  York,  N.  Y. 


A  Method  of  Distributing  Power  for 
Industrial  Plants 

FOR  industrial  plants  where  power  is  required 
throughout  buildings  of  five  or  more  stories  dis- 
tributing power  can  usually  be  simplified  by  the  use 
of  feeder  "chases."  Chases,  which  are  nothing  more 
than  vertical  runways  for  cables  in  conduits,  are  not 
new  in  their  application,  but  the  points  of  interest 
are  the  details  employed  in  using  the  chases  as  control 
centers  for  each  floor.  In  the  past  it  has  been  cus- 
tomary to  use  slate  panels  with  fused  knife  switches 
to  control  the  various  circuits  on  each  floor,  with  some- 
times a  main  switch  for  "killing"  the  whole  floor,  but 
today  engineers  are  more  inclined  toward  installing 
safety  switches  for  performing  this  function,  with  the 
advantage  of  having  a  safer  and  more  economical 
installation. 

The  accompanying  drawing  illustrates  the  general 
details  of  this  type  of  construction.  In  this  case  there 
is  provision  for  lighting  cabinets,  watchman,  fire  alarm 
and  auto-call  stations  in  the  same  chase  at  the  side 
of  the  power  section.  The  walls  are  of  hard  cement 
plaster  on  expanded  metal  supported  by  a  steel  frame- 
work. This  steel  framework  is  worked  in  with  the  sup- 
porting steel  for  switches,  etc.  Metal-clad  doors  are 
used,   and   thus   a   fireproof   compartment   is   obtained. 
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For  closing  the  openintrs  in  the  floors  inside  the  chases 
to  conform  to  the  regulations  of  the  fire  underwriters, 
a  wire  grill  was  placed  over  the  holes  at  each  floor  and 
covered  with  mineral  wool.  This  would  prevent  flue 
action  in  case  fire  succeeded  in  entering  the  chases. 

There  is  a  large  rectangular  steel  box  installed  be- 
neath each  two  switches  and  one  of  smaller  dimensions 
above  the  top  switches.  The  boxes  underneath  the 
.switches  may  be  used  for  the  dual  purpose  of  junction 
box  and  meter  box.     It  mav  be  necessary  to  meter  each 
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feeder  in  order  to  obtain  accurate  cost  records,  ana 
this  provides  for  mounting  a  polyphase  meter  in  the 
box  with  a  hole  through  the  cover  for  reading  dials,  or 
the  meter  may  be  mounted  directly  on  the  cover  of 
the  box. 

Three  .3-in.  conduits  are  run  between  boxes.  The  one 
in  the  center  is  to  carry  the  main  feeder  from  which 
the  branch  circuits  are  tapped,  there  being  no  main 
switch  on  each  floor.  The  conduit  on  the  .right  is 
intended  to  carry  the  branch  feeders  after  they  have 
left  the  switch.  This  conduit  is  terminated  at  the  ceil- 
ing in  a  large  pull  box  from  which  conduits  are  run 
exposed  under  the  ceiling  to  the  various  points  of  usage. 
This  conduit  is  also  extended  to  the  distribution  box 
on  the  ceiling  below,  which  facilitates  running  feeders 
under  the  floor  and  finally  bringing  them  up  through 
the  floor  at  the  point  of  usage.  The  conduit  on  the  left 
is  a  spare  to  provide  for  contingencies. 

Switches  were  obtained  with  boxes  deep  enough  to 
allow  the  switch  cover  to  clear  the  junction  boxes.  A  5-in. 
switch  box  was  required,  as  the  junction  boxes  must  be 
at  least  4  in.  deep  to  allow  for  3-in.  conduits  in  the  side. 


The  switches  at  the  top  are  of  60-amp.  capacity,  and  the 
bottom  switches  are  of  100-amp.  capacity.  All  switches 
are  rated  at  500  volts,  as  the  system  is  440  volts,  three- 
phase,  60  cycles.  Switches  are  installed  only  as  re- 
quired by  the  installation  of  distribution  circuits. 
Harry  M.  Hope  Engineering  Co.,  D.  E.  Hayner, 

Boston,  Mass.  Electrical  Engineer. 

Sealing  Cable  in  Terminal  Box 

IN  A  RECENT  design  of  the  electrical  power  layout 
of  a  large  industrial  plant  using  a  250-volt  direct- 
current  service,  the  choice  of  power  conductors  was 
limited  to  paper-insulated,  lead-covered  cable,  because  of 
the  moisture  present  and  certain  other  conditions.  It 
therefore  became  necessary  to  seal  these  cables  effec- 
tively at  both  the  switchboard  and  the  motor  ends.  This 
was  accomplished  in  the  former  case  by  the  use  of  stand- 
ard single-conductor  potheads,  but  as  the  motors  were 
of  large  capacity  and  were  relatively  close  to  the  floor, 
space  would  not  permit  similar  construction  at  the 
motor  end.  Furthermore,  the  small  space  between  the 
floor  and  the  motor  terminal  box  was  utilized  by  flexible 
conduit  in  order  to  allow  a  certain  amount  of  adjust- 
ment in  the  alignment  of  the  motors. 

Accordingly  some  means  had  to  be  devised  of  effec- 
tively sealing  the  cables  within  the  terminal  bo;:  itself, 
which  resulted  in  the  scheme  shown  in  the  accompany- 
ing sketch.  Only  common  standard  pieces  were  used  in 
order  to  eliminate  the  extra  expense  which  would  result 
from  the  use  of  special  fittings.  The  parts  were  assem- 
bled as  follows:  The  flexible  conduit,  box  connector, 
coupling  and  nipple  were  secured  in  place  at  the  end  of 
the  rigid  conduit  protruding  from  the  floor,  and  the 
cable  was  pulled  in  from  the  switchboard  end,  allowing 
about  6  in.  to  extend  from  the  end  of  the  nipple.  The 
cable  was  then  wrapped  with  cord  and  packing,  the 
lead  cut  and  partly  belled  out,  and  the  terminal  soldered 
in  place.  The  whole  was  then  carefully  taped  from  the 
lead  up  to  the  terminal,  after  which  the  cable  was  pulled 
back    into   the   posi- 
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tion  shown  in  the 
sketch.  The  lead  was 
then  belled  out 
tightly  against  the 
nipple  with  a  small 
stick  and  the  nipple 
secured  into  the  ter- 
minal box  by  the 
lock  nut.  After  the 
fiber  cap  was 
screwed  in  place  the 
nipple  was  filled 
with  compound.  The 
field  conductor  was 
brought  into  the 
rear  of  the  terminal 
box  and,  being  rub- 
ber-insulated and 
lead-covered,  did  not 
require  sealing  at 
the    end.     All    lead 

sheath  and  conduit  were  effectively  grounded  at  the 
switchboard  with  standard  ground  clamps  to  a  copper 
ground  bus. 

With  this  arrangement  the  motor  can  easily  be  dis- 
connected, either  by  removing  the  fiber  cap  and  lock 
nut  or  by   unbolting  the   box   from   the 
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motor   frame. 
R.  L.  Kirk. 
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How  to  Pleasure  Average  Power  Factor 
with  Reactive-Component  Meters 

FOR  the  industrial  electrical  engineer  the  measure- 
ment of  average  power  factor  by  the  reactive  com- 
ponent method  is  of  growing  importance,  first,  because 
there  is  an  increasing  tendency  to  include  power-factor 
clauses  in  contracts  for  the  sale  of  energy,  based  on  this 
method,  and,  second,  because  it  gives  an  accurate  in- 
dication of  average  working  conditions  in  an  industrial 
plant.  Even  where  energy  is  generated  in  the  plant, 
the  method  is  fully  as  valuable  in  establishing  a  method 
of  checking  the  number  of  reactive  kilovolt-ampere- 
hours  against  the  kilowatt-hours  used. 

The  method  is  comparatively  simple  and  standard 
integrating  meters  can  be  used  if  desired,  although  ap- 
paratus is  now  available  that  eliminates  the  use  of 
constants  in  arriving  at  the  true  value  of  the  reactive 
hours.  Many  studies  have  been  made  of  this  method  of 
power-factor  measurement,  although  the  two  outstand- 
ing ones  are  one  by  the  meter  committee  of  the  National 
Electric  Light  Association,  W.  L.  Wadsworth  chairman, 
and  a  paper  presented  by  F.  A.  Coffin  of  the  Milwaukee 
Electric  Railway  &  Light  Company  at  a  recent  conven- 
tion of  the  Wisconsin  Electrical  Association.  In  this 
article  both   of  these  sources  have  been  drawn   from. 

In  the  determination  of  average  power  factor  by  this 
method  it  is  necessary  to  take  readings  with  a  kilowatt- 
hour  meter  and  a  reactive  kilovolt-ampere-hour  meter 
over  a  period  of  time  for  which  the  average  power  factor 


is  desired.  Where  power  factor  at  the  time  of  maximum 
demand  is  required,  it  is  necessary,  however,  to  install 
printing  devices  of  some  kind  so  as  periodically  to  record 
the  meter  reading.  It  is,  however,  the  average  power- 
factor  method  and  the  determination  of  the  total  re- 
active kva. -hours  that  are  the  purpose  of  this  study. 

The  formula  used  in  the  determination  of  power 
factor  by  this  method  is  as  follows: 

Power  factor  equals  the  cosine  of  the  angle  whose 
tangent  equate  total  reactive  kilovolt-ampere-hours  di- 
vided by  total  kilowatt-hours  or 

Power  factor  = 

Total  kilowatt-hours 

V  (Total  kilowatt  hours)'  -f  f total  reactive  kva.-hours)' 

It  is  possible  to  reduce  this  formula  by  various  ways, 
and  in  his  paper  Mr.  Coffin  has  called  the  kilowatt- 
hours  A,  as  the  base  of  the  right-angle  triangle,  and 
the  reactive  kva.-hours  B,  which,  of  course,  is  the 
vertical  side  of  the  right-angle  triangle.  By  sub- 
stitution in  the  formula  and  where  C  equals  the  hypot- 
enuse of  the  right-angle  triangle  or  kva.-hours,  power 
factor  equals  A  over  C,  and  therefore: 

A 


Power  factor 


VA=  -f  B'  ' 
1 


VI  +  (B/AY 
In  both  of  these  formulas  the  problem  is  to  find  the 
true  values  of  the  reactive  kva.-hours  before  the  power 
factor  can  be  determined.     In  Fig.  1  are  shown  thirteen 
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FIG.    1 — METHODS    OF    CONNECTING    INTEGRATING    METERS    FOR   DETERMINING   THE   REACTIVE   ENERGY    COMPONENT 


A — For  single-phase  measurement  it  is 
necessary  to  employ  a  special  meter  with 
an  unlagrged  potential  circuit.  This  meter 
has  its  potential  circuit  so  adjusted  as  to 
bring  its  current  in  phase  with  the  poten- 
tial across  it  instead  of  90  deg.  out  of 
phase,  as  in  the  case  of  the  ordinary  watt- 
hour  meter.  Standard  watt-hour  meters 
may  be  used  for  this  purpose,  provided  that 
suitable  means  are  employed  for  correcting' 
the  phase  position  of  the  potential  current. 
A  meter  in  use  up  to  the  present  time  has 
employed  a  combination  of  resistance  and 
condensers  for  this  purpose. 

B — Two  single-phase  meters  used  on  a 
two-phase  circuit  in  the  same  general  way 
as  in  A. 

C  —  An  ordinary  two-element  polyphase 
watt-hour  meter  with  one  potential  reversed 
may  be  used  for  reactive  component  meter- 
ing by  connecting  a  current  coil  into  each 
phase  and  impressing  the  potential  of  the 
other  phase  on   the   potential  circuit. 

D  —  Three  single-phase  reactive-compo- 
nent meters  may  be  employed  for  measuring 
reactive  kva.  on  circuits  where  a  neutral 
point  is  available,  so  that  individual  phase 
voltages  can  be  obtained,  thus  measuring 
^ach  phase  as  a  single-phase  circuit.  A 
three-element  polyphase  meter  may  be  em- 
ployed  in  the  same  manner. 

E  —  Three-element  polyphase  watt-hour 
meter     with     potential     cross-phase.       With 


this  connection  a  constant  of  0.5  77  must 
be  used  or  this  constant  must  be  introduced 
into  the  gear  train  or  transformer  ratio. 

P — Standard  four-wire  two-element  watt- 
hour  meter  such  as  is  employed  in  meter- 
ing three-phase  four-wire  circuits.  The 
constant  in  this  case  is  also  0.577  as  in 
the  E  method,  but  has  the  advantage  of 
allowing  the  use  of  a  standard  meter. 

O — Two-element  meter  with  a  Y  poten- 
tial. The  constant  in  this  case  is  1.732. 
Where  a  neutral  is  available,  connections 
may  be  made  directly  to  It.  as  shown. 

H — This  method  is  the  same  as  in  G.  with 
the  exception  that  an  artificial  neutral  is 
established  by  the  use  of  three  potential 
transformers  connected  in  T-delta.  Under 
this  condition  the  ratio  of  transformers 
may  be  selected  so  as  to  eliminate  the  use 
of  an  odd  constant. 

I — An  artificial  neutral  may  be  estab- 
lished by  using  a  special  reactor  equivalent 
to  the  potential  circuit  of  the  meter  con- 
nected from  the  junction  point  of  two  meter 
potentials  to  the  third  deg.  For  this  pur- 
pose the  potential  circuit  of  another  meter 
of  the  same  type  as  the  one  used  for  meas- 
urement may  be  employed. 

J — By  the  combination  of  a  three-phase 
auto-transformer  and  a  special  reactor  cir- 
cuit the  constant  of  1.732  may  be  elimi- 
nated and  the  dial  constant  be  made  the 
same    as    for    a    watt-hour    meter.      In    this 


case  the  line  potential  is  connected  on  a 
tap  of  the  three-phase  auto-transformei- 
having  a  ratio  of  0.577  of  the  entire  wind- 
ing. 

K — Two-element  meter  with  open-delta 
connected  potential  transformer.  This 
method  makes  use  of  a  standard  two-ele- 
ment polyphase  meter  and  two  potential 
transformers  with  the  middle  tap  on  their 
secondary  winding.  The  potential  coil  of 
each  element  receives  a  voltage  which  is 
the  result  of  one-half  of  that  which  would 
be  impressed  upon  it  if  used  for  watt-hour 
measurement  plus  the  full  voltage  for  the 
other  element  of  the  watt-hour  meter.  The 
potential  transformers  may  be  the  same 
as  those  employed  for  the  watt-hour  meters. 
This  method  requires  that  the  dial  readings 
be  multiplied  by  a  constant  of  1.155  if  a 
standard  polyphase  meter  is  employed. 

L. — This  method  is  the  same  as  in  K. 
but  is  adaptable  to  low-voltage  circuits  not 
requiring  potential  transformers  and  makes 
use  of  two  auto-transformers  having  center 
taps.  The  result  is  the  same  as  if  the 
middle  points  of  the  potential  transformers 
were  employed,  and  a  constant  of  1.155  Is 
required  for  the  dial  reading. 

M — A  modification  of  the  method  shown 
in  L,  but  so  arranged  as  to  give  a  step 
up  ratio  of  1.155  to  1.  thus  insuring  normal 
voltage  upon  the  meter  potential  circuit  and 
eliminating  the   odd   register  constant. 
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FIG.  2 — CONNECTION  OF  TWO  INTEGRATING  METERS  FOR  THE  PURPOSE  OF  MEASURING  THE  REACTIVE  AND 

ENERGY  COMPONENTS 


A — While  the  special  voltage  is  obtained  from  the  mid  taps  of 
either  potential  metering  transformers  or  balancing  coils,  it  is 
necessary  to  use  a  constant  of  1.155  in  order  to  get  the  true 
reactive  hours  from  the  meter  registration.  In  case  tiie  reactive 
meter  rotates  backward  with  a  lagging  load,  interchange  C  with 
A'  and   .1    with   C. 


B — Where  a  special  auto  transformer  is  used  the  connections 
are  as  shown.  If  the  reactive  meter  rotates  backward  with  a 
lagging  load,  interchange  C  with  A'  and  A  with  C. 

C — Here  the  auto-transformer  is  used  as  in  B,  but  current  trans- 
formers are  also  used.  In  this  case  if  the  reactive  meter  rotates 
backward  with  a  lagging  load,  interchange  C  with  A'  and  C  with  A. 


wiring  diagrams  for  the  connection  of  integrating  watt- 
meters for  the  purpose  of  measuring  the  reactive  com- 
ponent meters.  In  any  of  these  methods  the  principal 
feature  is  to  get  the  meters  connected  so  that  the 
potential  of  the  reactive  component  meter  will  be  90  deg. 
from  the  normal  potential.  In  a  two-phase  system  where 
there  already  exists  a  potential  90  deg.  out  of  phase  with 
the  current  this  method  can  be  easily  applied  in  prac- 
tice by  using  the  potential  from  phase  A  with  the 
current  from  phase  B  and  the  potential  from  phase  B 
with  the  current  from  phase  A. 

In  a  three-phase  circuit,  however,  a  different  problem 
exists.  There  being  no  voltage  at  right  angles  to  the 
current,  it  is  necessary  to  develop  such  a  voltage  by  a 
combination  of  the  existing  voltages.  The  equipment 
required  in  this  method,  as  previously  stated,  consists 
of  two  standard  watt-hour  meters,  one  of  which  may 
be  the  regular  power  service  watt-hour  meter.  The 
current  coils  of  the  second  meter,  which  is  used  for 
measuring  the  reactive  component,  are  connected  in 
series  with  the  current  coils  of  the  power  meter,  but 
the  potential  coils  are  connected  from  some  one  phase  to 
a  point  midway  between  the  other  two  phases.  In  other 
words,  if  a  voltage  triangle  is  drawn,  this  voltage 
would  be  represented  by  a  point  midway  on  the  side  of 
the  triangle. 

In  the  case  of  primary  service  installations  metering 
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is  done  on  the  primary  side  of  the  service  transformers 
and  potential  metering  transformers  are  used.  Mid  taps 
are  usually  found  on  the  secondaries  of  these  trans- 
formers, and  the  desired  voltage  connections  can  be 
obtained  without  the  use  of  additional  equipment. 

In  the  case  of  secondary  service  installations,  how- 
ever, where  the  metering  is  done  on  the  low-voltage  side 
of  the  service  transformers  and  potential  metering 
transformers  are  not  used,  it  is  necessary  to  use  a 
.-■pecial  auto-transformer,  or  possibly  two  ordinary 
three-wire  balancing  coils,  to  get  the  necessary  voltage 
connections.  Fig  2  shows  a  diagram  of  typical  meter- 
ing connections  where  the  special  voltage  is  obtained 
from  the  mid  taps  of  either  potential  metering  trans- 
formers or  balancing  coils. 

With  connections  made  in  this  manner  it  must  be 
remembered  that  the  voltage  impressed  upon  the 
reactive  component  meter  is  only  86.6  per  cent  of  the 
voltage  on  the  power  meter,  and  consequently  the  regis- 
tration of  the  reactive  meter  will  be  only  86.6  per  cent 
of  the  actual  reactive  component,  or  the  reactive  com- 
ponent will  be  1.1.5.5  times  the  reactive  meter  regis- 
tration B,  and  the  equation  will  become: 

Power  factor 


0    01    02  03  04  05  0.6  0,7  08  09   10    I.I     1.2   l>  \A  15    1.6    1.7    IB    1.9    2 
Ratio  % 

FIG.  3 — POWER  FACTOR  MAY  BE  READ  DIRECTLY  WHEN  THE  RATIO 
B/A    IS  OBTAINED  BY  THE   METHOD  OF  FIG.   2A 


Vl  +  (1.155  BM)^ 

In  P^ig.  3  a  curve  has  been  plotted  by  Mr.  Coffin  from 
which  it  is  possible  to  arrive  at  the  power  factor  by 
using  the  direct  ratio  of  B/A.  It  is  also  possible,  if 
desired,  to  calibrate  the  reactive  component  meter  by 
adjusting  the  disk  constant  so  that  the  registration  will 
be  the  correct  reactive  component. 

Manufacturers  of  metering  equipment  have  developed 
a  special  auto-transformer  for  use  in  this  form  of 
metering  which  is  relatively  inexpensive  and  has  the 
proper  voltage  taps  to  give  correct  registrations  on  the 
reactive  component  meter  and  require  no  correction  in 
equation.  Figs.  2B  and  2C  show  diagrams  of  the  con- 
nections of  this  transformer  and  typical  metering  con- 
nections where  it  is  used.  It  may  be  considered  a 
regular  accessory  to  the  reactive-component  meter  and 
used  even  where  potential  metering  transformers  are  in 
service. 
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Air  Hammer  Forces  Impregnated 
Coils  from  Slots 

A  QUICK  method  of  removing  impregnated  coils 
from  motors  developed  in  an  Eastern  shop  makes 
use  of  an  air  hammer  which  forces  a  steel  chisel  under 
the  coils.  The  chisel  should  be  almost  as  wide  as  the 
slot,  shaped  long  and  tapered  somewhat  as  shown  in  the 
accompanying  drawing.  The  large  end  is  formed  to  fit 
in  the  air  hammer.  This  air  hammer  is  size  No.  1, 
tV  in.  X  3  in.  Before  the  chisel  is  applied  the  wedges 
are  first  driven  out  with  wedge  drifts.  In  operation 
the  small  end  of  the  tool  is  inserted  under  the  coil  at 
the  end  of  the  slot  nearest  the  commutator  and  the 
air  is  turned  on  the  hammer.  The  tool  is  then  moved 
into  the  slot,  forcing  out  the  coil. 

^Vhe^  removing  coils  from  a  closed  or  partly  closed 
slot  the  ends  of  the  coils  at  one  end  of  the  machine 
are  first  cut  off  flush  with  the  laminations  by  means  of 
a  cold  chisel  with  a  flat,  wide  blade.  Then  the  coils 
are  pulled  out  at  the  other  end  by  means  of  an  iron 
bar.  One  end  of  the  bar  rests  on  a  wood  block  placed 
on  the  end  laminations  to  prevent  damage  by  the  bar. 
By  prying  up  on  the  point  of  the  coils  they  are  pulled 
through  the  slots.  Several  coils  may  sometimes  be 
pulled  at  once. 

After  the  coils  are  removed  a  portion  of  the  slot-cell 
insulation  has  a  tendency  to  stick  to  the  iron.  This 
is   removed  very  quickly   by  the  application  of  a   gas 
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CHISEL  HELD  IN  AIR  HAMMER  FOR  FORCING  IMPREGNATED 
COILS  OUT  OF  SLOTS 

flame  mixed  with  a  slight  air  pressure  directed  into 
the  slot,  care  being  taken  not  to  overheat  the  iron  by 
holding  the  flame  too  long  in  one  spot.  This  method 
has  been  found  to  be  a  great  improvement  over  the  old 
way,  that  of  scraping,  as  it  saves  time  besides  leaving 
a  smooth  surface  in  the  slots  for  the  new  cell  insula- 
tion. After  this  operation  the  laminations  must  be 
examined  and  any  sharp  points  must  be  filed  off. 
East  Orange,  N.  J.  E.  R.  Debman. 


Additional  Switch  Saves  Contacts  of 
Starting  Controller 

TO  PREVENT  burning  of  the  "running"  contacts  of 
starting  controllers  which  were  evidently  overloaded, 
a  short-circuiting  switch  was  employed  by  the  writer 
with  good  results.  The  controllers  were  connected  on 
the  three-phase  secondai-y  side  of  two  150-hp.  slip-ring 
induction  motors.  Owing  to  war  conditions,  the  plant 
was  forced  to  accept  starting  controllers  of  obscure  man- 
ufacture, as  none  of  the  first-class  companies  could  make 
delivery.  Apparently  these  controllers  were  badly  over- 
rated, because  after  a  few  weeks  of  service  both  of 
them  caused  trouble  by  burning  the  running  contacts 
so  severely  that  the  motors  had  to  be  shut  down  until 
the  contacts  could  be  replaced.  This  continued  to  happen 
at  intervals  of  only  two  or  three  weeks  until  the  knife 
switches  were  installed,  as  shown  in  the  accompanying 
sketch.     These  two-pole,  single-throw  switches  relieved 
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the  controller  contacts  of  a  great  deal  of  the  current  and 
entirely  eliminated  the  trouble,  the  present  contacts  hav- 
ing been  in  service  more  than  three  years. 

The  motor  is  started  with  the  controller,  as  usual,  and 
after  the  controller  handle  reaches  the  final  position  the 

switch  is  closed, 
providing  a  short 
circuit  of  low  resist- 
ance in  parallel  with 
the  controller.  Inci- 
dentally, this  gives 
the  motor  slightly 
better  operating 
characteristics  by 
reducing  the  resist- 
ance of  the  second- 
ary circuit.  It  is  of 
cour.ie  understood 
that  this  expedient 
adds  one  more  switch 
to  be  opened  before 
the  motor  is  started 
again.  In  stopping 
the  motor  it  should 
always  be  slowed 
down  by  the  start- 
ing controller  before  the  line  switch  is  opened.  Be- 
fore this  can  be  done  the  short-circuiting  switch  must 
be  opened,  and  therefore  it  adds  no  danger  to  the 
installation.  It  is,  however,  sometimes  the  practice  to 
stop  the  motor  by  opening  the  line  switch  first,  and 
sometimes  this  switch  is  opened  by  overload  relays. 
The  operator  must  then  bring  the  controller  to  starting 
position  before  he  throws  in  the  line  switch.  In  such  a 
case  there  is  a  chance  that  he  may  forget  to  open  the 
short  circuiting  switch.  Such  neglect  will  allow  line 
voltage  to  be  thrown  on  the  motor  while  its  secondary 
is  short-circuited,  which  may  cause  serious  damage. 
Empire  Tire  &  Rubber  Corp.,  M.  J.  Rich, 

Trenton,  N.  J.  Experimental  Engineer. 
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BURNING  OF  RUNNING   CONTACTS   PRE- 
VENTED  BY    SHUNTING    WITH 
KNIFE  SWITCH 


Inclosed  Fused  2,500- Volt  Switch 

AN  INCLOSED  fused  2,500-volt  entrance  switch  has 
L  been  developed  recently  for  application  on  high- 
voltage  distribution  where  safety  features  are  desired. 
This  switch  is  rated  at  100  amp.  and  2,500  volts  and 

is  made  with 
two  and  three 
poles,  single- 
throw.  These 
switches  are 
principally  for 
use  by  distribut- 
i  n  g  companies 
at  the  end  of 
2,500-volt  d  i  s- 
tributing  lines 
and  at  the  en- 
trance of  the 
line  to  the  cus- 
tomer's plant. 
All  live  parts  are 
completely  in- 
closed in  a 
pressed-steel  case  and  tank.  The  leads  enter  through 
fiber  bushings,  and  the  cover  cannot  be  opened  when  the 
switch  is  closed. 


2,500-VOLT  SWITCH  COMPLETELY  INCLOSED 
— STANDARD  FUSES  MOUNTED  INSIDE 


Central  Station  Service 

A  Department  Devoted  to  Commercial  Policy 
and  Management  Topics,  Including  Methods  of  Increasing  the  Use 
■of  Electric  Light,  Power  and  Heat 


Commercial  Baking  by  Wire 

By  John  M.  Strait 

ONE  of  the  comparatively  new  fields  for  increasing 
the  central-station  company's  revenue  is  commer- 
cial heating,  and  the  electric  bake  oven  offers  a  steady, 
profitable  load  which  comes  for  the  most  part  at  off- 
peak  hours.  The  development  of  electric  baking  has 
reached  a  stage  where  absolute  certainty  as  to  the  uni- 
formity and  quality  of  the  baked  product  is  assured, 
and  it  is  being  applied  to  many  commercial  bakeries 
with  complete  success.  Uniformity  of  product,  auto- 
matic temperature  control,  flexibility,  economy  sfnd  ease 
of  operation  are  among  the  outstanding  features  of 
ji  recent  type  of  electric  oven  shown  here. 

The  oven  is  equipped  with  six  standard  oven  heaters, 
each  rated  at  3.5  kw.  at  220  volts,  giving  a  maximum 


FRONT  VIEW  OF  ELECTRIC   BAKE  OVEN 

capacity  of  21  kw.  These  heaters  may  be  operated  con- 
tinuously day  after  day  without  danger.  The  oven 
has  a  capacity  of  112  1-lb.  loaves,  or  96  11 -lb.  loaves,  or 
.56  pies,  and  is  capable  of  turning  out  200  or  160  loaves 
and  100  pies  respectively  per  hour. 

There  is  a  distinct  saving  in  labor  and  time  which 
is  effected  primarily  by  the  ease  and  simplicity  of  con- 
trol and  operation  of  the  oven.  Owing  to  the  fact  that 
after  the  thermostat  has  once  been  set  at  a  given  value 
it  requires  no  further  attention,  a  baker  can  turn  out 
considerably  more  bread,  pies  and  cakes  than  with  any 
other  type  of  oven,  and  he  has  the  further  assurance 
of  an  absolutely  uniform  product.  The  operation  is 
simplicity  itself.  If  an  operating  temperature  of  450 
deg.  Fahr  is  desired,  the  thermostat  is  set  at  450  deg. 
The  "on"  button  is  then  pushed,  turning  on  the  cur- 
rent, and  the  oven  is  allowed  to  attain  the  baking  tem- 
perature, after  which  the  automatic  control  automati- 
cally maintains  the  baking  temperature.  The  raw 
products  are  then  placed  in  the  oven  to  its  capacity  and 
the  motor  drive  started  to  operate  at  its  rated  speed 


of  one  revolution  per  minute.  No  further  attention  is 
required  until  the  expiration  of  the  baking  period  as 
given  in  the  instructions.  Baking  temperature  will  be 
attained  in  one  hour. 

The  superiority  of  bread,  pies,  cakes  and  pastries 
baked  by  electric  heat  over  those  baked  in  a  coal,  gas 
or  oil-fired  oven  will  convince  even  the  most  skeptical 
baker  that  the  electric  oven  produces  ideal  results. 


Commonwealth  Edison's  Method  of 
Compensating  Salesmen 

THE  Cornmonwealth  Edison  Company  of  Chicago  has 
a  very  complete,  carefully  worked-out  system  of 
compensation  of  salesmen  on  either  a  split  salary  and 
commission  basis  or  a  straight  commission  basis.  The 
system  has  been  in  practical  operation  for  some  time 
and  was  designed  with  the  following  objects  in  view: 
( 1 )  To  obtain  business,  especially  of  the  classes  known 
to  be  profitable;  (2)  to  hold  present  customers,  keep 
them  satisfied  and  encourage  them  in  the  larger  use  of 
electricity;  (3)  to  develop  new  avenues  for  the  use  of 
electricity  and  to  educate  the  public  to  its  wide  use; 
(4)  to  put  a  premium  on  constructive  business  getting 
as  against  mere  order  taking;  (5)  to  follow  up  business 
.secured  and  have  it  connected  without  delay. 

The  schedule  provides  for  the  payment  of  commis- 
sions t(i  lighting,  power,  heating,  house-wiring,  store- 
lighting,  industrial-lighting  and  appliance  salesmen. 
It  provides  that  the  total  amount  of  commission  paid 
to  any  one  salesman  shall  not  exceed  $2,000  per  year, 
and  that  salesmen  working  on  a  straight  commission 
only  shall  be  unlimited  as  to  the  amount  each  can  earn 
in  any  one  year. 

The  rules  and  regulations  covering  the  payment  of 
commissions  on  classified  business  are  compiled  with 
the  sole  purpose  of  paying  commissions  in  accordance 
with  the  value  of  the  respective  classes  of  business  to 
the  company. 

The  schedule  also  provides  for  the  payment  of  com- 
missions based  on  horsepower,  on  50-watt  equivalents, 
on  number  of  sockets,  on  number  of  receptacles,  on 
specified  units,  100-watt,  200-watt,  etc.,  or  on  respec- 
tive appliances,  all  in  accordance  with  the  classification 
of  the  various  kinds  of  business  and  also  the  value 
of  the  sale  to  the  company.  It  also  provides  for  the 
payment  of  a  smaller  commission  on  "successor"  con- 
tracts limited  to  one  within  a  definite  period. 

It  is  interesting  to  note  that  in  the  case  of  house- 
wirirlg  contracts  a  larger  commission  is  paid  on  all 
floor  or  chair  rail  receptacles  than  on  lighting  outlets 
when  they  are  in  addition  to  the  regular  lighting  out- 
lets in  the  same  room. 

Ninety  per  cent  of  the  commission  is  paid  to  the 
salesman  and  10  per  cent  to  the  supervisor  in  charge. 
The  schedule  further  provides  for  the  imposing  of  penal- 
ties for  discontinued  business  upon  which  commissions 
have  been  paid. 
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Apportioning  Power  Costs  Among  Various 
Classes  of  Consumers 

By  G.  E.  Quinan 

Chief  Engineer  Puget  Sound  Traction,  Light  &  Power  Company 

SO  MUCH  has  been  said  on  the  subject  of  service  cost 
that  it  will  perhaps  be  v/eW  to  dispel  at  the  outset 
any  apprehension  there  may  be  that  a  complete  solu- 
tion of  the  whole  matter  is  about  to  be  offered.  The 
writer  might  have  undertaken  such  a  commission  twenty 
years  ago,  and  with  a  light  heart,  but  at  the  present 
time  will  content  himself  with  offering  a  method  for 
apportioning  against  the  various  classes  of  service  those 
costs  which  result  from  the  common  use  of  facilities 
by  two  or  more  classes  but  which  cannot  be  easily  and 
directly  traced  to  any  one  class.  These  have  been  calleJ 
fixed  costs,  but  they  are  not  fixed  costs  in  the  strict 
accounting  sense,  as  the  following  tabulation  will  show: 

Costs  to  Be  Apportioned 

A.  Investment  (annual  charges).  (Does  not  include 
investment  made  or  reserved  exclusively  for  the  class  under 
consideration.) 

B.  Operation  and  maintenance  of  above.  (Does  not  in- 
clude fuel,  feed  water  or  other  items  that  vary  with  use.) 

C.  Proportion  of  general  expense. 

Costs  Directly  Assignable 

A.  Investment  (annual  charges).  Includes  all  invest- 
ment made  or  reserved  exclusively  for  the  class  under  con- 
sideration, embracing  such  items  as  meters,  services,  service 
transformers,  distribution  lines,  etc. 

B.  Operating  cost.  Includes  operation  and  maintenance 
of  above.  Includes  also  items  which  can  be  readily  traced 
to  the  class  or  individual,  such  as  fuel,  feed  water,  utiliza- 
tion expenses,  bookkeeping,  billing,  etc. 

C.  Proportion  of  general  expense. 

The  above  classifications  are  not  intended  as  cate- 
gories to  be  invariably  followed,  but  are  merely  illus- 
trative of  the  character  of  costs  which  in  the  one  case 
must  be  apportioned  and  in  the  other  may  be  directly  as- 
signed, partly  on  the  basis  of  kilowatt-hours  used  and 
partly  on  basis  of  number  of  customers.  General  ex- 
pense as  carried  on  the  utilities'  books  should  be  dis- 
tributed as  far  as  possible  to  the  various  operating 
accounts.  The  remainder  may  then  very  reasonably  be 
split  between  the  two  above  classifications  in  the  pro- 
portion of  the  totals  of  all  other  costs. 

This  discussion  will  be  confined  to  the  first  of  the 
two  general  classes  of  costs,  which  for  want  of  a  better 
term  will  be  called  "fixed  costs." 

Cost  Responsibility 

Common  fixed  costs  are  by  this  method  apportioned 
on  the  basis  of  the  "cost  responsibility"  of  each  class 
of  service,  which  is  considered  to  arise  out  of  the  use 
made,  and  is  completely  determined  when  the  relation 
of  this  use  to  the  total  use  is  known.  It  is  not  influenced 
in  any  way  by  the  value  of  the  service  or  kindred  con- 
siderations which  find  their  proper  place  not  in  costs 
but  in  rates. 

The  apportionment  of  cost  against  any  class,  depend- 
ing as  it  does  both  on  the  use  of  the  particular  class 
and  on  the  combined  use  of  all  other  classes,  will  be 
called  the  "relative  cost."  This  expression  is  appropri- 
ate also  in  that  an  apportioned  cost  attaches  to  a  par- 
ticular class  not  in  an  absolute  sense  but  as  its  relative 
portion  of  a  common  burden. 

Now  we  have  a  faithful  picture  of  the  use  which  each 


class  makes  of  the  company's  facilities  in  its  character- 
istics load  curve,  and  we  have  in  the  system  load  curve 
a  picture  of  the  combined  use  of  all  classes.  The  part 
played  by  any  one  class  in  helping  to  produce  the  com- 
posite picture  will  now  be  analyzed. 

As  is  well  known,  the  combined  demands  of  customers 
vary  at  different  times  of  the  day  and  year.  Because 
of  their  habits  and  necessities  they  require,  collectively, 
a  much  greater  investment  to  serve  them  at  5  p.m. 
than  at  3  a.m.,  a  greater  investment  at  10  a.m.  than  at 
10  p.m.  Referring  to  accompanying  chart,  it  is  seen 
that  the  combined  demands  of  all  consumers  around  4 
p.m.  require  the  installation  of  5,000  kw.  of  capacity 
which  is  used  less  than  two  hours  per  day;  to  meet  the 
demands  at  10  o'clock  in  the  morning  requires  5,000  kw., 
which  is  used  less  than  seven  hours  per  day,  while  the 
total  capacity  of  30,000  kw.  required  at  3  o'clock  a.m. 
has  not  an  idle  minute  throughout  the  twenty-four 
hours. 

We  can,  in  fact,  readily  think  of  facilities  as  consist- 
ing of  a  number  of  individual  plants,  of  equal  capacity 
(for  simplicity),  operating  for  various  durations  each 
day. 

In  the  chart  below  it  is  asswmed  that  there  are 
sixteen  plants,  of  5,000  kw.  each,  to  carry  the  maxi- 
mum point  of  the  system  load  curve  .4.  All  but  five 
of  these  are  idle  part  of  the  day,  the  idle  hours  for  each 
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CHART  FOR  PRORATING  POWER  COSTS  AMONG 
DIFFERENT  CLASSES  OF  CONSUMERS 

plant  increasing  progressively  from  the  bottom  to  the 
top  of  the  chart.  The  output  of  each  of  these  partly 
idle  plants  is  less  than  that  of  the  first  five,  and  the 
cost  per  unit  is  therefore  greater. 

The  cost  of  one  hour's  use  of  each  of  the  first  five 
plants  is  evidently  one-twenty-fourth  of  the  day's  fixed 
costs  on  each  plant;  the  cost  of  one  hour's  use  of  a 
plant  which  operates  only  twelve  hours  a  day  is  evi- 
dently twice  as-  great,  or  one-twelfth  of  the  day's  fixed 
costs  on  that  plant. 

On  the  chart  the  cost  of  unit  output  of  a  continuously 
operating  plant  has  been  taken  as  unity,  and  the  weights 
in  the  first  column  indicate  the  relative  costs  of  unit 
outputs  of  each  of  the  sixteen  plants.  It  will  be  seen 
that  the  fourth  plant  from  the  top  operates  twelve 
hours  a  day  and  so  has  the  weight  2,  and  the  uppermost 
plant  operates  only  one  and  one-half  hours  a  day  and 
has  the  weight  16. 

Now,  consider  the  system  load  curve  during  the  hour 
from  9  a.m.  to  10  a.m.  Customers  using  power  at  that 
time  require,  collectively,  fifteen  of  the  sixteen  plants 
to  serve  them,  with  weights  ranging  from  1  to  3.84.  The 
total  cost  of  serving  them  for  this  one  hour  is  equal 
to  the  sum  of  the  weights  or  22.57  (see  second  column 


149G 


ELECTRICAL     WORLD 


Vol.  77,  No.  26 


2),  while  the  average  per  plant  for  this  hour  is  22.57 
divided  by  15,  or  1.5  (times  the  cost  of  one  hour's  use 
of  a  continuously  operating  plant,  which  we  assume  to 
be  unity). 

This  fijjfure  1.5  (see  column  3)  is  the  weight  apply- 
ing to  the  hour  between  9  a.m.  and  10  a.m.  and  to  all 
other  hours  of  the  day  when  the  system  load  curve 
lies  between  70,000  kw.  and  75,000  kw.  Weights  for 
each  hour  of  the  day,  obtained  in  the  same  way,  are 
given  in  column  3.  To  find  the  weight  for  any  hour,  as 
6  a.m.  to  7  a.m.,  note  the  value  of  the  system  load  curve 
at  that  time.  It  lies  between  50,000  kw.  and  55,000  kw. 
and,  following  horizontally  to  the  right,  we  find  in 
column  3  the  weight  1.15.  This  weight  it  will  be  seen 
applies  also  to  the  hour  from  10  a.m.  to  11  p.m.  The 
weights  in  column  3  are  plotted  in  the  broken-line  curve 
at  the  e.xtreme  right  of  the  chart.  They  could  obvi- 
ously be  plotted  as  a  continuous  curve  under  the  system 
load  curve. 

Relative  Cost  for  Given  Class  of  Sehvice 

Having  established  a  means  for  consistently  relating 
costs  at  all  hours  of  the  day,  we  are  now  in  position  to 
ascertain  the  "relative  cost"  for  a  given  class  of  cus- 
tomers. Curve  B  on  the  chart  is  the  load  curve  of  such 
a  class.  The  area  under  curve  B  is  proportional  to  the 
kilowatt-hours  used  by  this  class,  and  if  the  fixed  cost 
of  producing  them  were  the  same  at  all  times  of  day, 
the  area  would  also  be  proportional  to  the  cost.  Since 
the  cost  of  serving  varies,  it  is  necessary  to  allow  for 
this,  which  can  readily  be  done  by  multiplying  the 
hourly  ordinates  of  curve  B  by  the  corresponding 
weights,  thus  obtaining  curve  C,  whose  area  is  directly 
proportional  to  cost.  Obviously  the  area  of  the  rect- 
angle embraced  between  the  base  line  and  the  dotted 
line  at  the  top  of  the  chart  is  proportional  to  total 
system  cost,  and  the  ratio  of  the  area  of  curve  C  to 
the  area  of  the  rectangle  gives  directly  the  part  of  the 
system  cost  to  be  assigned  to  this  class. 

On  the  chart  the  ratio  of  curve  C  to  the  rectangle  is 
about  ni  per  cent,  meaning  that  the  B  class  of  service 
has  a  relative  cost  equal  to  17 2  per  cent  of  the  system 
fixed  costs.  It  is  interesting  to  note  that  the  maximum 
demand  of  the  B  curve  is  25  per  cent  of  the  system 
demand  and  the  demand  at  the  time  of  system  peak  is 
22'  per  cent  of  the  latter. 

Having  the  relative  cost  for  the  class,  this  can  be 
translated  into  cents  per  kilowatt-hour,  or  dollars  per 
kilowatt  per  year. 

Composite  Curve  of  Seasonal  Variations  in 
Customer's  Load 

The  above  illustration  has  for  convenience  been  based 
on  the  daily  load  curve.  In  order  to  obtain  closely 
accurate  results,  the  seasonal  variations  in  load  must 
be  considered,  which  can  be  done  with  sufficient  accuracy 
as  follows: 

For  a  class  whose  annual  load  parallels  closely  the 
system  load  curve  it  will  be  sufficient  if  a  characteristic 
daily  load  curve  taken  at  the  peak-load  season  of  the 
year  is  used  together  with  the  corresponding  system 
curve.  For  other  classes  a  composite  daily  load  curve 
can  be  obtained  for  the  class  and  for  the  system  by 
taking  a  characteristic  day  for  each  of  the  four  seasons 
of  the  year,  and  the  analysis  then  can  be  carried 
through. 

It  will  also  be  readily  appreciated  that  on  a  large 
system  it  may  be  necessary  to  introduce  several  steps 


into  the  analysis.  To  illustrate  this  we  will  refer  again 
to  the  chart.  While  it  is  clear  that  curve  B  must  bear 
17i  per  cent  of  the  generating  cost,  the  percentage  for 
transmission  and  substation  cost  will  possibly  be  dif- 
ferent. It  can  easily  be  obtained  by  using,  instead  of 
the  .system  curve,  the  load  curve  of  the  line  and  sub- 
station of  which  curve  B  constitutes  a  part.  This  can 
be  further  extended  to  the  distribution  system  when 
accuracy   requires  it. 

Method  Enables  Segregation  of  Individual 
Class  of  Business 

By  means  of  the  method  described  the  relative  cost 
can  be  obtained  for  any  class  or  sub-class  whose  load 
curve  can  be  drawn,  and  can  even  be  found  for  the 
individual  consumer  whose  load  is  of  appreciable  magni- 
tude with  respect  to  the  system  load.  Further,  it  is 
evident  that  the  method  of  apportionment  is  not  con- 
cerned with  the  magnitude  of  total  cost,  but  is  ap- 
plicable for  the  apportionment  of  any  sum  of  money 
which  it  may  be  desired  to  set  against  a  major  division 
of  the  business  as  the  co.st  to  be  collected  in  that 
division. 

For  instance,  in  case  the  public  service  commission 
has  jurisdiction  over  lighting  rates  but  not  over  power 
rates,  it  may  be  necessary  to  make  a  division  of  total 
cost  between  these  two  classes  on  some  basis  arising 
out  of  the  regulatory  situation.  Having  made  the  di- 
vision, the  apportionment  within  each  class  can  be 
consistently  carried  through  by  the  method  here  de- 
scribed. Or,  if  it  is  desired  to  consider  that  all  costs 
are  occasioned  during  sixteen  hours  of  the  day,  the 
total  cost  can  be  apportioned  on  the  basis  of  this  part 
of  the  load  curve  with  entire  consistency. 

The  foregoing  scheme  of  apportionment  has  been  used 
by  the  writer  in  the  Puget  Sound  district  for  several 
years  past  with  generally  satisfactory  results.  Cost 
schedules  were  prepared  for  different  classes  of  power 
consumers  with  special  attention  to  the  hours  of  the 
day  when  power  was  used,  and  these  have  been  used  as 
a  basis  for  comparing  estimated  revenue  with  the  cost 
of  prospective  new  business,  and  for  reference  in  the 
preparation  of  rate  schedules. 


Boston  Edison  Curtails  List  of  Free 
Renewal  Lamps 

EFFECTIVE  June  1,  the  Edison  Electric  Illuminat- 
ing Company  of  Boston  announced  a  curtailment 
in  the  list  of  free-renewal  lamps  furnished  customers  in 
exchange  for  used  lamps.  Owing  to  the  discontinuance 
by  the  manufacturers  of  the  100-watt  vacuum  lamp 
"B"  class,  it  will  become  necessary  to  discontinue  the 
supply  of  these  to  customers  at  an  early  date.  The 
only  vacuum  lamp  now  renewed  free  is  the  50-watt 
"Mazda"  type  in  pear-shaped  bulb,  either  plain  or 
bowl-frosted,  whereas  in  the  former  schedule  the  50, 
100,  150  and  250-watt  "B"  lamps  were  renewed  free. 
The  75-watt  gas-filled  or  type  "C"  lamp  in  a  pear- 
shaped  plain  bulb  is  now  listed  by  the  company  for  the 
finst  time  and  exchanged  at  30  cents,  the  100-watt  "C" 
lamp  being  exchanged  at  40  cents.  The  company  is 
calling  its  customers'  attention  to  the  75-watt  and 
100-watt  "C"  lamps  as  logical  substitutes  for  the  100- 
watt  "B"  lamp  to  be  discontinued,  and  it  points  out 
that  the  increased  efficiency  of  the  "C"  lamps  is  con- 
sidered ample  justification  for  the  retirement  of  the 
"B"  lamps  in  duplicate  sizes. 
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Generators,  Motors  and  Transformers 

Steel  Works  Motors. — W.  W.  Wood. — Where  three- 
phase  current  is  generated  and  used  for  the  main 
motors,  the  writer  says,  the  modern  three-phase  live- 
roll  motor  can  be  used  without  the  expense  and  losses 
of  conversion  necessaiy  for  direct-current  machines 
and  can  be  relied  on  to  give  as  good  service  and  greater 
reliability  than  a  direct-current  motor.  No  hard  and 
fast  rule  can  be  laid  down,  however,  as  each  case  must 
be  considered  on  its  merits. — Beama  (British  Electrical 
and  Allied  Manufacturers'  Association),  May,  1921. 

Some  Receyit  Developme^its  in  Large  Steam-Turbine 
Practice. — K.  Baumann. — An  abstract  of  an  important 
contribution  to  the  subject  of  development  of  large 
steam-turbine  units  of  various  types  and  makes.  It  is 
said  that  the  chief  factors  governing  turbine  design 
are  (1)  reliability,  (2)  working  conditions,  (3)  thermo- 
dynamic efficiency,  and  (4)  over-all  dimensions,  weights 
and  costs.  These  items  are  discussed  in  detail.  An 
interesting  cost  analysis  is  given  for  a  power  station 
of  a  total  installed  capacity  of  100,000  kw.  and  steam 
consumption  of  10  lb.  per  kilowatt-hour,  as  follows: 


TYPICAL    BRITISH   STEAM-ELECTRIC   STATION   COST 

Ratio  of  Cost 

Total  Cost  Total  per  Kw. 

1 .  Land,  buildings  and  foundation,  roads 

and  railway  sidings £850.000  0  303  £8  50 

2.  Boiler-house  plant 480.000  0   171  4  08 

3.  Coal-convevingplant 140.000  0  050  1.40 

4.  Turbine     ." 250.000  0  089  2.50 

5.  Condensing  plant,  house  set  and  aux- 

iliaries   220,000  0  078  2  20 

6.  River  work,  water  culverts 150.000  0  054  150 

7.  Alternator 220.000  0  078  2  20 

8.  Transformers 100,000  0  035  100 

9.  Switchgear  and  instruments 200,000  0.071  2.00 

10.  Converting  plant,  wiring,  cranes,  mis- 
cellaneous   200,000  0  071  2  00 

Total £2,810,000  1   000        £28  10 

Item  I  may  be  subdivided  into:  in)  For  boiler  plant,  £3.5  per  kilowatt  capac- 
ity; ('')  for  condensing  plant  £1.5  per  kilowatt  capacity:  (r)  for  electrical  plant 
and  turbine  £3,5  per  kilowatt  capacity. 

Per  Kw. 

A.  Cost  of  plant  which  depends  on  the  kilowatt  capacity  of  the  station 

(1c) -r  (7) +  (8)  4- (9)-)- (10) £10  7 

B.  Cost  of  plant  which  depends  on  the  steaming  capacity  of  the  station 

(la)-|-(2)-K3) 9   7 

C.  Cost  of  condensing  plant  which  depends  on  the  steaming  capacity 

and  on  the  thermodynamic  efficienc.v  of  the  turbine  ( It) -}- (5) -t- (6)  5  2 

D.  Cost  of  turbine ! 2  5 

Total £28. 1 


The  original  paper  contains  a  tabular  resume  of  turbine 
troubles  from  1917  to  1920,  with  reference  to  the  source 
of  information  in  each  case. — London  Electrician,  April 
15,  1921. 

Regulation  of  Synchro7ious  Generators. — A.  G.  War- 
ren.— An  analysis  of  some  of  the  methods  of  prede- 
termining regulation  of  synchronous  generators  of 
large  size.  In  this  issue  the  synchronous  impedance 
and  magnetomotive-force  methods  are  discussed,  other 
methods  being  reserved  for  succeeding  numbers. — Lon- 
don Electrician,  May  13,  1921. 

The  Importance  of  Efficiency  in  Elect)'ical  Machinery. 
— Miles  Walker, — A  discussion  of  the  problem  of  the 
saving  effected  by  the  use  of  more  efficient  machinery 


in  comparison  to  the  greater  fixed  charges  due  to  higher 
first  cost. — London  Electrician,  May  20,  1921. 

Lamps  and  Lighting 

Safety  Features  of  hidustrial  Lighting. — SAMUEL  G. 
HiBBEN. — The  possibility  of  increasing  production  speed 
and  the  elimination  of  dangers  to  employees  are  the 
chief  factors  dealt  with  in  this  article.  Results  of 
unshielded  lamps  on  eyesight  are  also  considei-ed. — 
Electrical  Review,  May  14,  1921. 

Generation,  Transmission  and  Distribution 

Transtnission  System  of  the  West  Penn  Power  Com- 
pany.— George  S.  Humphrey. — A  discussion  of  trans- 
mission-line construction  and  operating  problems  in 
connection  with  this  system.— £'/eff?-ic  Journal,  May, 
1921. 

On  a  Theory  of  Fluid  Friction  and  Its  Application  to 
Hydraulics. — E.  Parry. — The  paper  calls  attention  to  a 
modern  theory  of  fluid  friction  which  is  more  compre- 
hensive than  the  older  theory  and  is  said  to  be  so  ade- 
quate for  its  purpose  as  to  obviate  any  recourse  to  the 
empirical  analysis  which  has  so  far  dominated  the 
subject.  The  theory  as  set  forth  is  partly  mathematical. 
— English  Electric  Journal,  Vol.  I,  No.  4,  page  146. 

Standardization  of  High  Voltage  in  Switzerland — /. — 
Wyssling. — Low-voltage  standards  having  been  estab- 
lished, the  Swiss  government  is  now  trying  to  deter- 
mine certain  normal  high  tensions  for  its  power  sta- 
tions. Preliminary,  50-cycle,  three-phase  lines  are  con- 
sidered. Single-phase  railwaj'  systems  with  15  cycles 
to  16 5  cycles  and  high-voltage  direct-current  lines  are 
for  the  present  excluded  from  this  standardization. 
After  due  consideration  of  the  results  of  a  vast  amount 
of  statistical  work,  the  authorities  concluded  that  there 
should  be  two  main  groups  of  voltages,  i.e.,  medium 
tension  and  highest  tension.  The  lower  limit  of  the 
first  gx'oup  should  be  not  less  than  2,000  volts,  pref- 
erably higher,  the  upper  limit  not  more  than  16,000 
volts.  The  latter  value  is  to  be  such  as  to  permit  its 
direct  generation  by  alternators  and  its  direct  use  in 
large  motors.  Statistics  showed  that  8,000  volts  is  at 
present  most  used  for  this  group,  with  6,000  volts  and 
10,000  volts  coming  next.  In  the  second  group  the 
voltage  in  the  overwhelming  majority  of  cases  is  42,000. 
The  question  was  brought  up  of  what  relation,  if  any, 
there  should  be  between  adjacent  voltages,  if  more  than 
one  were  used  in  each  group.  The  logical  assumption 
was  the  ratio  of  one  to  the  square  root  of  three,  but 
much  thought  has  been  given  to  Riidenberg's  sugges- 
tion of  one  to  the  fourth  root  of  ten.  The  association 
of  Swiss  manufacturers  has  finally  submitted  two 
alternatives:  (1)  3,300-6,00  )-10,000-18,000-33,000-60- 
000-100,000-180,000  volts  and  (2)  4,800-8,500-15,000- 
27,000-48,000-85.000-150,000-270,000  volts.  Preference 
is  given  to  the  first  of  these  alternatives,  with  the  fur- 
ther suggestion  to  interpolate  a  voltage  of  8,000.  One 
of  the  main  reasons  for  this  preference  is  that  these 
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figures  conform  to  most  of  the  foreign  voltages.  But 
the  Swiss  National  Federation  prefers  the  second 
series  both  for  medium  and  high  values.  Six  main 
questions  have  finally  buen  formulated  in  reference  to 
the  two  series  of  voltages,  and  these  have  been  sent 
out  to  all  Swiss  power  plants,  manufacturers  and  public 
service  companies  for  further  comment  and  discussion. 
The  outcome  of  this  (luestionnaire  will  decide  the  final 
adoption  of  standard  voltages. — Bulletin  of  Sioiss  Elec- 
trotechnical  Society,  Vol.  IV,  No.  12. 

The  Modern  Steain  Condenser. — E.  R.  Briggs. — 
Tendencies  in  the  design  of  modern  steam  condensers 
of  large  capacity  are  dealt  with. — English  Electric 
Journal,  April,  1921. 

Water  Power  Developments. — Daniel  W.  Mead. — A 
discussion  of  the  question  of  the  amount  of  total  de- 
veloped and  undeveloped  horsepower  of  water-power 
developments  in  the  country. — Electric  Journal,  May, 
1921. 

Boiler  Tests  with  Pulverized  Illinois  Coal. — Kenry 
Kreisinger  and  John  Blizard. — The  authors  present 
a  summary  of  the  results  obtained  in  an  extended 
series  of  tests  of  a  468-hp.  water-tube  boiler  fired  with 
pulverized  Illinois  coal.  The  results  show  that,  con- 
trary to  the  customary  specification,  it  is  not  necessary 
to  pulverize  the  coal  to  the  extreme  fineness  of  85  per 
cent  through  a  200-mesh  screen  in  order  to  get  good 
combustion  and  good  efliciency.  This  ability  to  burn 
coarser  coal  means  increased  capacity  of  the  pulverizing 
mills  and  decreased  cost  of  coal  preparation.  The  results 
also  show  that  it  is  not  necessary  to  dry  coal  to  about 
1  per  cent  moisture  in  order  to  burn  it  successfully 
in  pulverized  form,  and  it  is  stated  that  with  most 
Eastern  coals  drying  is  not  at  all  necessary.  Good 
results  can  be  obtained  when  the  coal  is  burned  at  rates 
varying  from  0.5  lb.  to  2  lb.  per  cu.ft.  (8  kg.  to  32  kg. 
per  cu.m.)  of  combustion  space  per  hour,  and  the  best 
results  at  a  rate  of  1  lb.  to  1.5  lb. — Mechanical  Engi- 
neering, May,  1921. 

Progress  in  Transmission  at  220,000  Volts. — John  A. 
KoONTZ. — The  writer  deals  particularly  with  research 
work  in  insulation  for  extra-high-voltage  lines. — Jour- 
nal of  Electricity  and  Western  Industry,  May  15,  1921. 

Observation  of  Temperatures  in  Poiver  Stations. — 
G.  Kleinath. — Although  it  is  essential  for  the  most 
economic  and  safe  operation  of  power  stations  to  be 
able  to  know  constantly  the  exact  temperature  of  such 
vital  elements  as  boiler  fires,  steam,  feed  water,  gene- 
rators, bearings,  transformers,  switches,  etc.,  only  a 
very  sporadic  use  of  proper  instruments  is  being  found 
even  in  modern  European  power  plants.  Mercury  ther- 
mometers, while  useful  up  to  about  500  deg.  C,  are  not 
reliable,  because  they  will  frequently  give  errors  as 
high  as  30  deg.  Thermometers  of  the  resistance  type 
and  thermocouples  are  most  reliable.  The  former  may 
be  used  up  to  800  deg.  C,  the  latter  up  to  1,600  deg.  C. 
Higher  temperatures  may  be  measured  accurately  only 
with  optical  pyrometers.  FuU  value  of  the  temperature 
control  can  be  achieved  only  with  self-registering  in- 
struments. The  author  gives  a  detailed  description  of 
a  great  variety  of  methods  and  instruments  and  men- 
tions the  fact  that  temperature  control  of  electric 
machines  is  being  used  extensively  in  American  plants. 
—Elektrotechnische  Zeitschrift,  May  5,  1921. 

Transmission  of  Electric  Waves  Along  Wires. — A.  G. 
Warren. — The  first  part  of  the  paper  embodies  a  de- 
termination, usin^  elementary  mathematics  only,  of  the 


fundamental  equations  of  a  long  transmission  line.  The 
interpretation  of  the  equations  is  also  discussed. — 
Journal  of  Institution  of  Electrical  Engineers,  Vol.  59, 
page  330. 

Recent  Improvements  in  Steam-T urbine  Design. — 
During  the  past  few  years  manufacturers  have  had  to 
concentrate  on  the  construction  of  accepted  designs 
rather  than  expei-iment  with  new  ideas,  but  since  fac- 
tories have  returned  to  peaceful  production  a  number 
of  new  inventions  have  been  put  into  practical  use.  It 
is  proposed  to  discuss  these  improvements  in  this  and 
succeeding  articles  of  the  series.  In  this  article  a  type 
of  unit  specially  designed  for  shipboard  use  is  described. 
— London  Engineer,  May  6,  1921. 

Traction 

Motion  Phenomena  on  Catenary  Suspension  Systems 
for  Electric  Raihvays.- — E.  Zeulmann. — For  the  safe 
collection  of  current  from  overhead  lines  it  is  of  great- 
est importance  to  maintain  as  perfectly  as  possible  the 
horizontal  location  of  the  trolley  wires.  During  the 
past  twenty  years  a  great  many  systems  of  catenary 
-suspension  have  been  developed  with  more  or  less  suc- 
cessful take-up  devices  for  any  slack  of  the  wire.  The 
author  compares  the  main  groups  of  these  systems  and 
arrives  at  the  conclusion  that  an  arrangement  with  free 
side-swinging  supports  and  both  messenger  and  conduc- 
tor take-up  gives  best  results.  He  asserts  that  only  this 
system  permits  of  the  use  of  different  metals  for  mes- 
senger and  conductor — for  example,  aluminum  cables  as 
messenger  and  a  steel  wire  as  conductor. — Elektrische 
Kraftbeitriebe  und  Bahnen,  April  24,  1921. 

Electric  Locomotives  of  the  Gotthard  Railivay. — W. 
Heyden. — A  detailed  description  of  the  alternating- 
current  types  used  on  this  tunnel  line,  comprising  the 
IB  -)-  Bl  express  locomotive  (107  metric  tons  weight, 
2,000  hp.,  built  by  Brown,  Boveri)  and  the  IC  +  CI 
freight  locomotive  (128  metric  tons  weight,  1,700  hp., 
built  by  the  Oerlikon  works).  An  overhead  line  operat- 
ing at  15,000  volts  is  used". — Elektrische  Kraftbetriebe 
und  Bahnen,  April  10,  1921. 

A  Review  of  Recent  Large  Electric  Locomotives. — A. 
Laternser. — A  comparison  between  recent  American 
and  European  locomotives  for  electric  service.  Tabular 
data  are  given  showing  the  physical  characteristics  of 
the  various  locomotives. — London  Electrician,  May  13, 
1921. 

Installations,  Systems  and  Appliances 

Electric  Winders. — J.  KiRKWOOD. — Control  of  wind- 
ing machinery  for  electric  hoisting  is  dealt  with  by  the 
author  in  this  article. — English  Electric  Journal,  April, 
1921. 

Using  Accumulated  Heat. — R.  Wolff. — It  is  sug- 
gested that  water  can  be  heated  electrically  in  heat- 
insulated  containers  and  used  in  hot-water-heating  sys- 
tems. The  heating  would  take  place  during  the  off-peak 
periods,  when  advantage  could  be  taken  of  a  low  tariff 
for  energy.  It  is  proposed  to  actuate  the  heater  by  an 
automatic  time  switch.  Two  types  of  heaters  are  de- 
scribed.— L'Electricien,  May  1,  1921. 

Relay  Protective  Features  of  the  Toronto  Power  Com- 
pany's Transmission  and  Distribution  System. — P.  ACK- 
krman. — A  discussion  of  the  problem  of  protecting  the 
Toronto-Niagara  system,  giving  results  with  time-limit 
protection,  parallel-feeder  protection,  double-line  protec- 
tion and  the  ground  selector.  The  paper  concludes  with 
details  of  design  for  the  various  methods  of  protection 
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mentioned. — Journal  Engineering  Institute  of  Canada, 
Montreal,  April,  1921. 

Revieiv  of  Cost  of  Rolling  Steel  in  Various  Mills. — 
G.  E.  Stoltz. — The  author  urges  the  adoption  of  elec- 
tric drive  in  place  of  existing  steam  drive  for  the  main 
units  of  rolling  mills  and  presents  data  to  show  the 
saving  possible  with  the  electrical  system. — Paper  pre- 
sented before  the  Association  of  Iron  and  Steel  Elec- 
trical Engineers,  May,  1921. 

High-Frequency  Ahsorbers. — I.^G.  Faccioli  and  H. 
G.  Brinton. — This  article  deals  with  the  elTect  of  re- 
sistance in  series  with  a  capacitance  used  as  a  "high- 
frequency  absorber."  It  is  said  that  such  an  absorber 
is  a  valuable  adjunct  to  a  lightning  arrester  in  protect- 
ing against  those  transient  disturbances  which  are  of 
too  low  voltage  to  spark  over  the  arrester  but  which 
may  still  be  dangerous  because  of  steep  wave  front  and 
because  under  certain  conditions  they  result  in  the 
building  up  of  local  oscillations. — General  Electric 
Review,  May,  1921. 

Electrochemistry  and  Batteries 

Control  of  Corrosion  in  Iron  and  Sterl  Pipes. — F.  N. 
Speller. — The  causes  of  corrosion,  external  and  in- 
ternal, in  iron  and  steel  pipe  mains,  with  a  summary 
of  control  methods. — Journal  of  Engineering  Institute 
of  Canada,  Montreal,  April,  1921. 

StMdy  of  the  Photo-Active  Electrolytic  Cell,  Platinum- 
Rhodamine-B-Platinum. — Carleton  C.  Murdoch. — The 
range  of  the  current-time  equations  is  investigated  in 
this  article;  also  the  polarization  capacity  of  the  cell 
and  some  other  cases,  as,  for  instance,  there  is  a  flow 
of  current  without  any  light  on  the  electrodes. — Physi- 
cal Review,  May  1921. 

Units,  Measurements  and  Instruments 

Measurement  of  Power  at  Loic  Power  Factors. — H. 
Cotton. — A  mathematical  treatment  of  the  effect  of  the 
lag  of  current  in  the  potential  coil  of  a  wattmeter 
applied  to  the  measurement  of  power  at  low  power 
factor. — London  Electrician,  May  6,  1921. 

Pyrometric  Practice. — Paul  D.  Foote,  C.  0.  Fair- 
CHILD  and  T.  R.  Harrison. — A  very  comprehensive 
report,  of  more  than  300  pages,  profusely  illustrated 
and  describing  practical  methods  in  use  in  the  industries 
in  the  year  1920.  The  treatise  contains  nothing  of 
historical  development,  and  purely  scientific  aspects  of 
pyrometry  have  been  subordinated  to  practical  methods 
and  devices. — Technologic  Paper  No.  170,  U.  S.  Bureau 
of  Sta^idards. 

Testing  of  Electrical  Machinery. — H.  E.  Mellor. — 
The  writer  deals  with  the  testing  of  electrical  machin- 
ery before  acceptance  by  the  purchaser  and  calls  atten- 
tion to  advantages  of  making  these  tests  in  the  plant 
of  the  manufacturer  before  shipment. — London  Elec- 
trician, May  20,  1921. 

Telegraphy,  Telephony  and  Signals 

Equivalent  Cirntit  of  the  Vacuum  Tube  Modulator. — 
John  R.  Carson. — The  author  starts  from  the  con- 
sideration of  the  equivalent  circuit  to  a  three-electrode 
vacuum-tube  amplifier.  He  then  derives  mathematically 
the  equivalent  circuit  of  a  three-electrode  vacuum-tube 
modulator.  The  resulting  theory  is  applied  to  a  prac- 
tical example  in  modulator  design  and  its  usefulness 
demonstrated. — Proceedings  Institute  of  Radio  Engi- 
neers, June,  1921. 


On  the  Poulse7i  .Arc  in  Coupled  Circuits. — P.  0. 
Pedersen. — A  bibliography  of  oscillating  arc  investiga- 
tions with  coupled  circuits  is  given.  A  special  form  of 
circuit,  wherein  the  arc  and  the  antenna  circuit  are 
coupled  electrostatically  through  an  arc  "series  con- 
denser" and  a  "shunt  condenser,"  is  studied  analytically. 
Experimental  results  on  the  same  circuit  are  given,  and 
the  practical  usefulness  of  the  circuit  is  discussed. — 
Proceedings  Institute  of  Radio  Engineers,  June,  1921. 

Tapping  of  Telephone  Circuits  During  the  War. — A. 
Carletti. — The  difliiculties  commonly  met  in  telephone 
transmission  were  utilized  by  the  Italian  armies  in  de- 
tecting the  plans  and  movements  of  the  enemy.  In  a 
grounded  telephone  circuit  the  distribution  of  the  re- 
turn current  through  the  ground  varies  with  the  condi- 
tions and  formation  of  the  soil,  and  sometimes  it  is 
possible  to  detect  the  current  flowing  through  the 
ground  at  a  considerable  distance  from  the  transmit- 
ting point.  If  a  metallic  conductor  connects  two 
grounded  points  in  the  zone  traversed  by  the  telephone 
return  currents,  it  is  possible  to  detect  these  currents 
by  means  of  a  simple  receiver  at  any  point  along  the 
metallic  conductor.  At  the  beginning  such  detecting 
stations  were  placed  only  in  proximity  to  the  enemy 
lines,  but  soon  the  technical  staff  developed  suitable 
and  more  sensitive  apparatus  to  be  used  at  any  distance. 
A  condenser  is  used  to  prevent  continuous  current  from 
fiowing  through  the  receiver  and  also  to  reduce  to  a 
minimum  the  impedance  of  the  apparatus,  obtaining 
the  conditions  of  resonance  at  the  average  frequency 
of  the  telephone  currents.  In  another  apparatus  a  tele- 
phone transformer  with  adjustable  ratio  was  used 
instead  of  the  condenser.  When  the  ground  return  sys- 
tem was  superseded  by  the  full  metallic  circuit  the 
solution  was  given  by  the  poor  or  defective  insulation 
of  the  lines.  Then  the  apparatus  had  to  be  made  more 
sensitive,  amplifiers  of  different  kinds  were  used,  and 
it  was  found  not  only  that  the  leakage  current  could 
be  utilized  but  also  that  the  unbalanced  conditions  of 
the  lines  produced  an  excessive  self-inductance  and  that 
this  phenomenon  could  be  advantageously  used  to  detect 
messages  at  considerable  distance  from  the  telephone 
lines. — Telegraphic  Telephoni,  Vol.  II,  No.  1,  page  16. 

Vacuum  Tube  .impUfiers  in  Parallel. — R.  V.  L.  Hart- 
ley.— The  general  theory  of  the  power  output  of  a  num- 
ber of  dissimilar  vacuum  tubes  operated  in  parallel  is 
given.  The  equations  obtained  are  applied  to  the  case 
where  all  the  tubes  have  the  same  amplification  constant 
and  also  to  the  case  where  the  tubes  all  have  the  same 
internal  I'esistance.  Practical  examples  are  given. — 
Proceedings  Institute  of  Radio  Engineers, — June,  1921. 

Automatic  Signaling  Over  Superposed  Relayed  and 
Loaded  Long-Distance  Cables. — R.  T.  King  and  E.  J. 
Barnes. — In  connection  with  the  introduction  of  long- 
distance cables  the  need  of  providing  suitable  automatic 
signaling,  giving  a  service  with  no  delay,  has  arisen. 
Experiments  have  been  carried  out  by  the  authors,  using 
standard  multiplex  distributers,  to  enable  each  speak- 
ing circuit  in  a  group  to  signal  independently  over  a 
separate  common  line. — Post  Office  Electrical  Engi- 
neers' Journal,  April,  1921. 

Determination  of  the  Direction  of  .Atmosperic  Dis- 
turbances or  Static  in  Radio  Telegraphy. — L.  W.  Aus- 
tin.— Observations  on  the  character  of  static  disturb- 
ances in  various  parts  of  the  country,  with  particular 
reference  to  directional  effects  and  frequencies. — 
Journal  Franklin  Institute,  May,  1921. 


News  of  the  Industry 

Chronicle  of  Important  Events  and  General  Activities  in  the 

Technical,  Commercial  •  and  Manufacturing  Fields  With  Announcements  and 

Reports  of  Association  Meetings  and  Conventions 


Illinois  Commission  Bill  Passes 

JUST  before  adjournment  last  Saturday  the  Illinois 
State  Legislature  passed  the  pending  utilities  bill. 
It  has  not  yet  been  signed  by  Governor  Small.  A  super- 
ficial study  of  the  bill  as  passed  disclosed  no  objection- 
able changes  made  in  the  present  utility  commission 
situation.  The  commission  under  the  act  will  become 
the  Illinois  Commerce  Commission,  -with  seven  com- 
missioners in  place  of  the  present  five  and  eight  as- 
sistant commissioners  corresponding  to  the  present 
examiners.  Any  municipality  desiring  home  rule  can 
call  an  election  on  petition  of  25  per  cent  of  the  legally 
registered  voters,  but  this  petition  must  not  be  initiated 
by  city  authorities.  Even  after  home  rule  is  thus  as- 
sumed utilities  have  the  right  of  appeal  to  the  Illinois 
Commerce  Commission  and  from  there  to  the  state 
courts. 

Although  the  full  effect  of  the  bill  will  not  be  known 
until  the  amendments  passed  in  the  last-minute  rush 
are  analyzed,  the  general  feeling  is  that  the  only  changes 
made  from  the  present  law  are  needed  improvements. 
Among  the  amendments  passed  is  one  providing  for  the 
holding  of  commission  hearings  in  the  county  in  which 
the  complaint  originates. 

New  York  Water-Power  Board  Organized 

IN  ACCORDANCE  with  the  water-power  law  passed 
this  year  by  the  New  York  Legislature,  a  State 
Water-Power  Commission,  composed  of  the  chairman 
of  the  House  and  the  President  of  the  Senate,  has  been 
General,  the  State  Engineer  and  Surveyor,  the  Speaker 
of  the  House  and  the  President  of  the  Senate,  has  been 
organized  and  is  holding  meetings.  F.  P.  Williams,  a 
consulting  engineer,  has  been  engaged  as  secretary. 

The  commission  has  issued  a  book  of  rules  to  guide 
those  filing  applications  for  permits,  and  up  to  the 
first  of  the  week  had  received  twenty-two  applications. 

The  commission  is  proposing  to  make  a  study  of  the 
way  in  which  it  shall  derive  revenue  from  future  water 
powers.  Just  at  present  it  remains  to  be  decided  by 
the  Supreme  Court  whether  the  state  or  the  federal 
government  shall  e.xercise  jurisdiction  over  the  St. 
Lawrence  and  Niagara  rivers.  In  the  meantime  those 
who  have  filed  on  New  York  waters  in  Washington  are 
also  filing  in  Albany. 

American  Standards  Committee 
Designates  Sponsors 

ANNOUNCEMENT  is  made  this  week  by  the  Ameri- 
l\  can  Engineering  Standards  Committee  of  the  ap- 
pointment of  sponsors  for  the  formation  of  sectional 
committees  on  a  number  of  electrical  standards.  They 
are  as  follows: 

American  Institute  of  Electrical  Engineers  for 
"standard  of  aluminum  for  conducting  purpo.ses." 

American  Institute  of  Architects,  American  Institute 


of  Electrical  Engineers  and  the  National  Association 
of  Electrical  Contractors  and  Dealers  jointly  for  "sym- 
bols for  electrical  equipment  of  buildings  and  ships." 

United  States  Bureau  of  Mines  for  "safety  rules  for 
installing  and  using  electrical  equipment  in  bitumi- 
nous-coal mines,"  "portable  electric  mine  lamps"  and 
"storage-battery  locomotives  for  use  in  gaseous  mines." 


Long  Distance  Transmission  Gets  Special 
Attention  at  A.  I.  E.  E.  Convention 

ON  TUESDAY  of  this  week  the  thirty-seventh  annual 
and  tenth  Pacific  Coast  convention  of  the  American 
Institute  of  Electrical  Engineers  opened  in  Salt  Lake 
City  with  the  address  of  President  A.  W.  Berresford. 
Besides  touching  on  the  essentials  of  research  which 
must  always  form  the  basis  of  engineering  development, 
he  discussed  with  broad  vision  the  commercial  engineer- 
ing responsibilities  which  engineers  are  now  realizing 
they  must  assume.  In  considerable  detail  he  outlined 
his  conception  of  the  proper  sphere  of  activities  of  such 
bodies  as  the  United  States  Bureau  of  Standards  in 
order  to  eliminate  misunderstandings  and  correlate  in 
an  effective  way  all  the  work  of  such  bodies  with  that 
of  corporate  and  university  laboratories  in  the  public 
interest.  (An  abstract  of  his  address  will  be  found  on 
page  1469  of  this  issue.) 

In  the  two  days  before  this  issue  of  the  Electrical 
World  went  to  press  the  discussion  dealt  with  phases 
of  hydro-electric  generation  and  high-tension  transmis- 
sion. Eminent  engineers  from  the  West  and  East 
showed  great  interest  in  papers  covering  the  develop- 
ment at  Niagara  Falls  as  brought  out  by  J.  L.  Harper 
and  J.  A.  Johnson  of  Niagara  Falls,  N.  Y.,  and  the 
progress  in  waterwheel  engineering  summarized  by 
W.  M.  White  of  the  Allis-Chalmers  company  as 
typified  by  such  installations  as  those  at  Pit  River, 
Caribou  and  the  Canadian  and  American  Niagaras. 

The  discussion  of  long-distance  transmission  lines  by 
F.  G.  Baum,  consulting  engineer  of  the  Pacific  Gas  & 
Electric  Company,  added  an  exhaustive  treatise  to  his 
many  original  contributions  to  the  Institute  during  the 
past  twenty  years  on  voltage  regulation  and  insulation 
of  high-voltage  transmission  lines.  This  paper  was 
one  of  three  of  a  symposium  on  long-distance  transmis- 
sion systems.  Another,  by  W.  W.  Lewis  of  the  general 
Electric  Company,  dealt  with  line  tests,  and  the  third, 
by  L.  L.  Elden  of  the  Edison  Electric  Illuminating  Com- 
pany of  Boston,  took  up  the  operation  of  interconnected 
systems.  The  discussion  of  these  papers  was  largely  on 
details  of  the  theoretical  fundamentals  presented  and 
emphasized  the  need  of  constant-voltage  transmission 
and  flat  regulation  on  long  lines,  together  with  accurate 
information  on  the  operating  characteristics  of 
grounded  and  isolated  circuits. 

Three  remaining  papers,  by  L.  E.  Imlay  of  the 
Superpower  Survey,  Raymond  Bailey  of  the  Philadel- 
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phia  Electric  Company  and  E.  H.  Fritz  of  the  Pitts- 
burgh High-Voltage  Insulator  Company  and  G.  I.  Gil- 
chrest  of  the  Westinghouse  Electric  Company,  dealt 
with  transmission  from  the  standpoint  of  the  Eastern 
superpower  system,  connections  between  generating 
systems  and  the  design  and  production  of  suspension 
insulators. 

H.  T.  Plumb,  engineer  General  Electric  Company,  as 
chairman  showed  marked  ability  in  conceiving  and 
executing  an  entertainment  program  especially  fitting 
to  the  engineering  interest  of  the  delegates  as  well  as  in 
acquainting  them  with  the  majestic  setting  of  the  con- 
vention city  and  its  place  in  the  industrial  empire  of 
the  West.  Features  of  this  program  were  special 
excursions  by  automobile  and  train  to  substations  of  the 
Utah  Power  &  Light  Company,  over  drives  in  the 
Wasatch  Mountains  and  to  the  mines  and  smelter  of  the 
Utah  Copper  Company,  which  operates  the  largest  sur- 
face copper  mines  in  the  world.  Visiting  ladies  were 
elaborately  entertained.  In  addition  to  several  auto 
tours  there  were  dancing  and  musicals  in  the  Utah 
Hotel  and  luncheons  at  prominent  clubs. 


To  Lay  Plans  for  New  N.  E.  L.  A.  Year 
Next  Week 

MEMBERS  of  the  new  executive  committee  of  the 
National  Electric  Light  Association  and  of  the 
executive  committees  of  all  the  national  sections  except 
the  Commercial  Section  are  scheduled  to  meet  in  New 
York  next  week  to  lay  plans  for  the  new  administrative 
year.  The  Commercial  Section  executive  committee  will 
meet  at  Association  Island  July  22  and  23. 

On  June  28  the  executive  committee  of  the  associa- 
tion will  meet  with  the  American  Gas  Association  to 
consider  those  parts  of  the  uniform  classification  of  ac- 
counts that  touch  both  kinds  of  service. 

The  following  day  President-elect  Milan  R.  Bump 
will  meet  his  executive  committee  to  consider  plans, 
scope  of  activities  of  association  and  at  headquarters 
development  of  departmental  activities,  recommenda- 
tions made  at  the  Chicago  convention,  consolidation  of 
work  of  some  committees  and  selection  of  individuals 
for  the  general  and  special  national  committees. 

The  executive  committees  of  the  Technical  and  Public 
Relations  Sections  have  been  called  for  June  30  to  con- 
sider similar  section  matters. 


Electrical  Safety  Conference  Continues 
Work  on  Standards 

AT  A  MEETING  of  the  Electrical  Safety  Conference 
L  in  New  York  on  June  17  the  various  joint  commit- 
tees which  have  been  working  on  safety  standards  for 
switchboards,  rotating  electrical  machines  and  oil  cir- 
cuit breakers  presented   progress   reports. 

Tentative  plans  for  the  oil-circuit-breaker  standards 
were  discussed  at  the  meeting.  Recommendations  on 
guarding  line  and  current-carrying  parts  and  on  pro- 
tection from  fire  and  safety  hazards  and  definitions  of 
types,  such  as  those  for  indoor  and  those  for  outdoor 
location,  will  probably  be  part  of  the  final  draft. 

The  safety  standards  for  industrial  control  equipment 
are  now  available  in  published  form  and  may  be  pro- 
cured from  the  Underwriters'  Laboratories  in  New 
York.  The  report  on  rotating  electrical  machines  will 
soon  be  ready  for  ratification  and  the  work  on  switch- 
boards is  well  advanced. 


Public  Relations  Emphasized  at 
North  Central  Meeting 

APPOINTMENT  of  a  joint  committee  to  further 
.  co-operation  with  the  telephone  interests,  of  a  com- 
mittee to  study  the  rural-service  problem  and  co-operate 
with  the  Wisconsin  Electrical  Association  committee 
and  of  a  comm.ittee  to  study  the  California  co-operative 
movement  and  the  subject  of  joint  pole  construction 
was  recommended  by  President  T.  D.  Crocker  in  his 
address  to  the  North  Central  Geographic  Division  of  the 
National  Electric  Light  Association  at  Duluth,  Minn., 
on  Wednesday  of  this  week.  The  need  of  furthering 
good  public  relations  in  such  a  way  as  to  prevent 
political  attacks  on  utilities  was  also  emphasized, 
and  the  importance  of  the  companies  gaining  the  con- 
fidence of  their  own  employees  as  a  basis  for  successful 
public  relations  work  was  urged. 

Increased  thrift  and  decreased  production  and  trans- 
portation costs  were  given  by  J.  H.  Ingwerson  of 
Duluth  as  the  basis  for  a  return  of  prosperity  in  dis- 
cussing business  conditions  in  the  Northwest.  Mr. 
Ingwerson  made  a  strong  plea  against  any  modification 
of  the  federal  reserve  act  that  would  materially  change 
its  present  character.  Improvement  of  conditions  as 
fall  advances,  if  crops  are  good,  was  looked  for  by  the 
speaker,  but  he  expressed  the  view  that  conditions 
in  1922  would  be  better  than  those  this.  year. 

R.  A.  Gantt,  chief  engineer  of  the  Northwestern  Bell 
Telephone  Company,  and  C.  B.  Randall,  counsel  and 
secretary  of  the  Tristate  Telephone  &  Telegraph  Com- 
pany, in  treating  of  the  relations  between  power  and 
telephone  companies,  emphasized  the  need  of  co-opera- 
tive work  and  the  importance  of  keeping  out  of  court. 

The  convention  was  addressed  by  Martin  J.  Insull, 
retiring  president  of  the  National  Electric  Light  Asso- 
ciation. Tuesday  was  devoted  to  registration  and  a 
trip  to  the  hydro-electric  plant  of  the  Great  Northern 
Power  Company  on  the  St.  Louis  River. 


State  Information  Committee  Movement 
Spreads  to  the  South 

ORGANIZATION  of  state  public  utility  information 
committees  has  spread  to  the  South.  George  F. 
Oxley,  director  of  publicity  of  the  National  Electric 
Light  Association,  who  was  engaged  last  week  in  help- 
ing the  organization  of  these  committees,  reports  the 
Georgia  organization  completed  and  the  expectation 
that  the  Alabama  committee  will  open  headquarters  in 
Montgomery  not  later  than  Aug.  1.  All  of  the  larger 
Georgia  utilities  have  shown  an  active  interest  and  have 
pledged  support. 

The  Georgia  committee  has  appointed  L.  K.  Starr, 
until  recently  city  editor  of  the  Atlanta  Journal,  execu- 
tive secretary.  The  executive  committee,  which  will 
direct  the  work,  is  composed  of  George  T.  Smith, 
Augusta-Aiken  Railway  &  Electric  Corporation,  chair- 
man; P.  S.  Arkwright,  Georgia  Railway  &  Power  Com- 
pany, vice-chairman;  C.  D.  Flanigen,  Athens  Railway 
&  Electric  Company;  F.  L.  Marshall,  Gas  Light  Com- 
pany of  Augusta;  H.  C.  Foss,  Savannah  Electric  Com- 
pany; P.  R.  Bomeisler,  Ware  County  Light  &  Power 
Company ;  L.  A.  Magraw,  Macon  Railway  &  Light  Com- 
pany, and  L.  K.  Starr. 

S.  B.  Irelan,  vice-president  and  manager  of  the  Mont- 
gomery Light  &  Water  Power  Company,  will  have 
charge  of  the  organization  of  the  Alabama  committee. 
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State  Water-Power  Conferences  to  Be 
Held  in  Pennsylvania 

ARRANGEMENTS'  for  a  series  of  conferences  on 
,  ways  and  means  to  develop  and  conserve  Pennsyl- 
vania's water-power  resources  were  made  at  Harri-'^burg' 
recently  at  a  meeting  of  men  interested  in  such  projects. 
Gifford  Pinchot,  Commissioner  of  Forestry  for  Pennsyl- 
vania, outlined  a  state  policy  embracing  fifty-year 
grants  and  renewals,  the  state  water-supply  commission 
to  act  with  the  commissioner.  Mr.  Pinchot  was  author- 
ized to  communicate  with  the  Secretaries  of  State  of 
various  states  to  compile  laws  on  the  subject. 

New  Officers  of  Canadian  Electrical 
Association 

AT  THE  closing  session  of  the  convention  of  the 
Canadian  Electrical  Association  held  in  the  city  of 
Quebec  last  week  the  following  officers  were  elected: 
President,  Julian  C.  Smith,  Shawinigan  Water  &  Power 
Company,  Montreal;  first  vice-president,  P.  T.  Davies, 
Southern  Canada  Power  Company,  Montreal;  second 
vice-president,  A.  P.  Doddridge,  Quebec  Railway,  Light, 
Heat  &  Power  Company ;  third  vice-president,  L.  W. 
Pratt,  Hamilton-Cataract  Light  &  Traction  Company; 
secretary-treasurer,  Eugene  Vinet,  Shawinigan  Water 
&  Power  Company.  The  executive  committee  is  com- 
posed of  the  officers  and  the  following  members:  A. 
Monro  Grier,  Canadian  Niagara  Power  Company ;  C.  T. 
Barnes,  Toronto  &  Niagara  Power  Company;  R.  J. 
Beaumont,  Shawinigan  Water  &  Power  Company;  A. 
A.  Dion,  Ottawa  Electric  Company;  D.  H.  McDougall, 
Toronto  Power  Company ;  J.  S.  Norris,  Montreal  Light, 
Heat  &  Power,  Cons. ;  J.  B.  Woodyatt,  Southern  Canada 
Power  Company ;  W.  L.  Weston,  Nova  Scotia  Tramways 
&  Power  Company,  and  representatives  chosen  by  the 
Canadian  General  Electric  Company,  the  Canadian 
Westinghouse  Company,  the  Sangamo  Electric  Company 
and  the  Northern  Electric  Company. 

Script  Dividends  Bring  Big  Drop  in 
Cities  Service  Stock 

ONE  of  the  biggest  smashes  in  security  prices  came 
last  week  in  Cities  Service  stock  as  a  result  of  the 
decision  of  its  board  of  directors  to  issue  scrip  dividends 
on  all  classes  of  stocks  to  conserve  cash  resources  in 
order  to  meet  abnormal  conditions  in  the  oil  industry. 
Prior  to  the  meeting  of  the  board  on  June  10  the  com- 
mon was  selling  around  215.  The  following  day  it 
broke  to  around  140  and  on  Monday  it  sold  down  to  110. 
It  was  recognized,  however,  that  the  drop  had  been  too 
precipitous  and  on  advice  of  reassuring  news  from  the 
office  of  Henry  L.  Doherty  &  Company  the  stock  went 
up  to  over  1.30  by  the  clo.se  of  the  week.  This  week, 
however,  saw  fresh  selling  spurts  and  as  the  paper  goes 
to  press  the  common  is  selling  down  to  around  120. 

The  preferred,  which  is  6  per  cent  cumulative,  also 
broke.  It  had  been  selling  around  63J.  The  news  caused 
it  to  go  down  below  40.  It  recovered  to  almost  50 
and  during  this  week  was  off  again  about  5  points  from 
its  high  of  the  previous  week. 

Mr.  Doherty  pointed  out  that  the  net  earnings  of  the 
public  utility  subsidiaries  are  at  the  highest  point  ir 
their  history.  Net  earnings  for  the  twelve  months 
ended  May  31,  1921,  were  $20,577,867  as  compared  with 
$20,735,416   for  the   cimilar  period   a   year  previous. 

Cities  Service  Company  controls  through  stock  owner- 


ship twenty-six  oil  subsidiaries  and  seventy-nine  public 
utility  subsidiaries.  Its  oil  production  in  1920  was  in 
excess  of  13,600,000  barrels.  Its  utility  subsidiaries 
supply  electric  light  and  power,  natural  and  artificial 
gas,  street  railway  and  other  service  to  more  than  350 
communities  in  twenty-one  states  and  Canada. 


A.  I.  E.  E.  Standards  Submitted  for 
Approval 

THE  American  Institute  of  Electrical  Engineers  has 
submitted  its  "Standards"  (1921  edition)  to  the 
American  Engineering  Standards  Committee  for  ap- 
proval as  American  standard  practice.  The  standards 
are  submitted  in  accordance  with  the  special  provision 
in  the  procedure  of  the  committee  under  which  impor- 
tant standards  adopted  or  in  process  prior  to  1920  may 
be  approved  without  going  through  the  regular  process 
followed  in  new  woi-k. 

Standards  recently  approved  by  the  committee  include 
four  copper  specifications  submitted  by  the  American 
Society  for  Testing  Materials  as  "tentative  American 
standard,"  as  follows:  "Soft  or  annealed  copper  wire"; 
"Lake  copper  wire,  bars,  cakes,  slabs,  billets,  ingots  and 
ingot  bars";  "electrolytic  copper  wire,  bars,  cakes,  slabs, 
billets,  ingots  and  ingot  bars,"  and  "battery  assay  of 
copper." 

Exhaustive  Inquiry  into  Boston  Edison 
Rates  Expected 

THE  most  comprehensive  inquiry  thus  far  made  into 
the  rate  structure  of  the  Edison  Electric  Illuminat- 
ing Company  of  Boston  appears  in  prospect  from  an- 
nouncements made  by  counsel  for  the  city  of  Boston  at 
a  resumed  hearing  June  15  before  the  Massachusetts 
Department  of  Public  Utilities.  The  city  has  appro- 
priated $50,000  to  support  the  extra  expenses  of  the 
inquiry.  The  city  proposes  to  ascertain  first  whether 
the  company's  present  income  is  too  large,  having  in 
view  a  fair  return  of  the  property  and  allowance  for 
proper  operating  costs,  depreciation,  etc.,  and,  second, 
the  effect  of  any  apparent  discrimination  or  inequalities 
in  the  functioning  of  the  rate  schedule. 

Patent  Office  Bill  Reported  Out 
Favorably 

THE  bill  providing  for  an  increase  of  force  and 
salaries  in  the  Patent  Office,  introduced  by  Repre- 
sentative Lampert,  has  been  reported  out  by  the  House 
committee  on  patents  with  the  recommendation  that  it 
be  passed  at  the  earliest  possible  date.  The  bill  in- 
creases the  salaries  of  the  principal  examiners  in  the 
Patent  Office  from  $2,700  to  $3,900  per  year.  Assistant 
examiners  are  allowed  increases  ranging  from  $150  per 
year  to  $900  per  year. 

The  bill  also  increases  the  commissioner's  salary  from 
$5,000  to  $6,000,  that  of  the  first  assistant  commissioner 
from  $4,500  to  $5,500,  that  of  the  second  assistant  com- 
missioner from  $3,500  to  $5,000,  that  of  chief  clerk 
from  $3,000  to  $4,000,  that  of  one  solicitor  from  $2,750 
to  $5,000,  that  of  five  law  examiners  from  $2,750  to 
$4,000,  and  that  of  two  examiners  of  interferences  from 
$2,700  to  $5,000.  Five  members  of  the  board  of  e,x- 
aminers  in  chief  who  are  appointed  by  the  President 
and  who  under  the  statute  must  have  both  scientific 
and  legal  training  will  be  allowed  an  increase  by  this 
bill  from  $3,500  to  $5,000. 
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Federal  Commission  to  Study  Waste 
Elimination  Proposed 

A  FEDERAL  commission  to  study  waste  elimination 
in  industry  is  proposed  in  a  bill  which  has  been 
introduced  by  Senator  Calder.  The  bill  is  intended  to 
continue  and  to  amplify  the  survey  made  by  the  Feder- 
ated American  Engineering  Societies  at  the  instigation 
of  Herbert  Hoover,  who  until  recently  was  president  of 
that  organization. 

Senator  Calder's  bill  provides  that  the  commission  is 
to  be  known  as  the  United  States  Industrial  Waste  Com- 
mission and  to  have  the  Secretary  of  Commerce  as 
chairman. 

The  commission  is  directed  by  the  bill  to  make  a  final 
report  on  or  before  September,  1922,  the  report  to  cover 
waste  in  timber,  power,  transportation,  oil,  coal,  essen- 
tial minerals  and  other  basic  raw  materials.  There  is 
reason  to  believe  that  the  committee  on  commerce,  to 
which  the  bill  has  been  referred,  will  take  prompt  and 
favorable  action  on  it.  It  is  emphasized  that  no  regula- 
tion is  contemplated  In  this  legislation  and  that  there  is 
not  to  be  a  suggestion  of  interference  with  private 
initiative. 

The  Superpower  Survey  is  cited  as  an  effort  to  elimi- 
nate waste.  In  the  Boston-Washington  industrial  ai-ea 
some  17,000,000  hp.  is  being  produced.  Of  this  only 
10,000,000  hp.  is  actually  productive.  The  remaining 
7,000,000  hp.  either  is  wasted  or  is  used  to  transport 
the  fuel  for  the  10,000,000  hp.  actually  effective.  The 
Superpower  Survey  is  expected  to  show  that  the  grad- 
ual development  of  an  intei'locking  system  of  electrical 
transmission  between  superpower  plants,  to  which  coal 
could  be  transported  economically,  and  a  gradual  de- 
velopment of  hydro-electric  plants  would  result  in  sav- 
ing most  of  this  7,000,000  hp.  In  addition,  byproducts 
could  be  saved  and  the  transportation  system  con-e- 
spondingly  relieved. 


Public  Relations  the  Dominant  Topic  of 
Northwest  Convention 

THE  urgent  need  of  better  public  relations,  gained 
partly  through  improvement  in  the  service  ren- 
dered, partly  by  more  carefully  planned  contact  with 
the  public  and  partly  as  the  result  of  widespread  ac- 
curate information  as  to  the  problems  and  needs  of  the 
electric  utilities,  was  the  keynote  dominating  the 
fourteenth  annual  convention  of  the  Northwest  Elec- 
tric Light  and  Power  Association  (geographical  divi- 
sion of  the  N.  E.  L.  A.),  held  in  Portland,  Ore.,  June 
15  to  18.  This  subject  was  dealt  with  in  one  form  or 
another  almost  to  the  entire  exclusion  of  others.  In 
discussing  this  point  E.  V.  Kuykendall,  director  of  the 
Washington  Department  of  Public  Works,  said  that  the 
average  consumer  attaches  more  value  to  the  quality 
than  to  the  cost  «f  service,  but  that  courteous  treatment 
is  prized  above  price  and  quality.  In  his  opinion  dis- 
courteous treatment  of  the  public  by  company  em- 
ployees and  lack  of  diplomacy  should  be  classed  with 
incompetency  as  cause  for  dismissal.  He  expressed  the 
opinion  that  good-will  advertising  was  largely  valueless 
unless  it  explained  the  fundamentals  of  rate-making 
valuation  and  accounting. 

In  one  of  the  most  appreciated  addresses  of  the  con- 
vention M.  H.  Aylesworth,  executive  manager  of  the  Na- 
tional Electric  Light  Association,  emphasized  the  point 
that  it  is  of  the  greatest  immediate  importance  to  hold 


all  of  the  four  branches  of  the  industry  together  and 
bring  them  into  harmonious  working  relations. 

Outlining  the  plans  of  the  newly  formed  Northwest 
Electrical  Service  League,  S.  I.  Miller,  its  secretary- 
manager,  made  it  clear  that  it  was  not  intended  to 
conduct  merely  a  campaign  but  that  a  long  period  of 
steady  growth  was  desired.  Other  speakers  were  G.  L. 
Myers,  who  spoke  on  "Winning  Public  Support  and 
Confidence";  Robert  Sibley,  whose  subject  was  "West- 
ern Industrial  Development";  C.  E.  Driver,  who  dealt 
with  "Public  Utility  Securities,"  and  L.  T.  Merwin,  who 
talked  on  "The  Essentials  of  Power  Development." 

Officers  elected  were :  President,  W.  R.  Putnam,  vice- 
president  and  general  manager  Idaho  Power  Company; 
vice-presidents:  For  Washington,  J.  M.  Kincaid;  for 
Idaho,  I.  E.  Rockwell;  for  Utah,  P.  M.  Parry;  for  Ore- 
gon, G.  L.  Myers.  C.  M.  Brewer,  L.  A.  McArthur  and 
L.  B.  Faulkner  were  elected  members  of  the  executive 
committee.     The  attendance  approximated  150. 


Chicago  Vehicle  Men  Plan  Co-operative 
Association 

AT  A  MEETING  held  June  10  in  the  offices  of  the 
.  Commonwealth  Edison  Company,  Chicago,  repre- 
sentatives of  the  electric  vehicle  industi-y  formed  a 
tentative  organization  for  the  purpose  of  pushing  the 
sale  in  that  city  of  electric  trucks,  passengers  cars, 
tractors  and  batteries.  E.  W.  Lloyd  of  the  Common- 
wealth Edison  Company,  who  presided,  said  after  the 
meeting  that  the  conference  was  the  first  step  toward 
a  permanent,  stable  association  of  vehicle  men,  an 
organization  which  can  co-ordinate  the  present  disso- 
ciated activities  of  the  local  dealers  and  manufacturers 
and  by  uniting  their  effort  aid  in  putting  the  electric 
vehicle  locally  on   its  proper  plane. 

Mr.  Lloyd  offered  the  co-operation  of  the  Various 
Commonwealth  Edison  employees  interested  in  electric 
transportation.  He  also  stated  that  the  Commonwealth 
Edison  Company  had  in  preparation  an  advertising 
campaign  on  electric  trucks  and  transportation  and 
would  gladly  help  in  a  newspaper  advertising  campaign, 
standing  its  share  of  the  expense. 

A  number  of  suggestions  were  made,  including  the 
need  for  a  central  bureau  to  supply  reliable  statistics 
relative  to  electric  truck  performance  and  maintenance, 
the  desirability  of  a  slogan  such  as  "Electrics  for  econ- 
omy!" a  newspaper  advertising  campaign,  a  large  loop 
garage  to  encourage  the  use  of  passenger  cars,  the  con- 
centration of  the  efforts  of  all  dealers  on  a  certain  line 
of  business  for  a  certain  period  and  the  classification 
of  users  as  well  as  prospective  users.  A  number  of 
other  suggestions  were  made,  and  it  was  decided  that 
all  these  questions  would  be  taken  up  at  the  time  the 
organization  was  perfected. 

Twelve  dealers  and  manufacturers  were  represented 
as  follows:  Mercury  Manufacturing  Company,  Detroit 
Electric  Car  Company,  Commercial  Truck  Company, 
Walker  Vehicle  Company,  Ehrlich  Electric  Truck  Com- 
pany, Electric  Tractor  Company,  Electric  Storage  Bat- 
tery Company,  Northwestern  Electric  Company,  Auto- 
matic Transportation  Company,  Edison  Storage  Bat- 
tery Company,  Harry  Salvat,  Milburn  and  Ward  elec- 
tric vehicle  distributer,  and  Schaefer  Brothers.  Meet- 
ings of  a  sub-committee  appointed  to  determine  the 
form  of  the  organization  were  scheduled  for  a  later 
date.  It  has  been  suggested  that  the  association  be 
called  the  Electric  Automotive  Trade  Association. 
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Tentative  Draft  of  Water-Power  Licensees' 
System  of  Accounts  Issued 

^HE  tentative  draft  of  rules  and  regulations  for  the 
A  establishment  and  maintenance  of  a  system  of  ac- 
counts for  licensees  under  the  federal  water-power  act 
has  been  printed  by  the  federal  power  commission  for 
purpose.s  of  discussion  only.  0.  C.  Merrill,  executive 
secretary  of  the  commission,  says  in  his  explanation  of 
these  rules  that  they  are  based  on  those  proposed  by  the 
committee  on  statistics  and  accounts  of  public  utilities 
of  the  National  Association  of  Railway  and  Utilities 
Commissioners,  many  of  its  recommendations  having 
been  adopted  as  they  stood,  others  slightly  modified 
and  a  few  materially  changed.  Modifications  were 
necessary  in  order  to  bring  the  accounting  require- 
ments into  conformity  with  the  provisions  of  the  act 
or  the  commission's  regulations,  particularly  the  regu- 
lation relating  to  depreciation  reserves.  Comment,  sug- 
gestions and  criticisms  may  be  filed  with  the  commis- 
sion up  to  Aug.  15,  and  a  hearing  will  be  had  by  the 
commission  subsequent  to  that  date. 


Utilities  Entitled  to  Fair  Return  Even  in 
Periods  of  Depression 

A  PUBLIC  utility  is  entitled  to  earn  a  fair  rate  of 
return  in  bad  times  as  well  as  good.  This  was 
the  gist  of  a  very  interesting  decision  recently  handed 
down  by  the  Public  Service  Commission  of  Indiana. 
In  granting  higher  rates  to  the  Illinois  Bell  Telephone 
Company  the  commission  said: 

"Although  the  commission  hesitates  to  increase  rates 
at  a  time  when  business  generally  is  depressed  and 
prices  show  a  tendency  to  decrease,  it  cannot  deny  an 
increase  in  rates  to  a  utility  which  has  not  earned  a 
reasonable  return  in  recent  years;  which  furnished 
service  throughout  the  war  period  at  less  than  cost, 
while  unregulated  private  corporations  were  making 
large  profits;  whose  reasonable  requirements  for  an 
estimated  year  are  $215,660  in  excess  of  its  estimated 
revenues  under  present  rates,  and  which  is  efficiently 
and  economically  managed,  since  the  utility  must  con- 
tinue to  give  service,  extend  its  lines  and  improve  its 
equipment,  and  the  only  source  of  revenue  and  credit 
is  derived  from  the  subscribers  and  patrons  who  pay 
the  rates. 

"It  is  contended  that  in  times  of  business  depression 
a  public  utility  should  be  required  to  forego  its  profits 
and  take  its  losses  like  any  private  corporation.  This 
might  be  all  right  if  during  hard  times  a  public  utility 
were  permitted  to  close  its  doors  and  suspend  opera- 
tion until  business  conditions  became  promising.  It 
might  be  still  more  logical  if  a  utility  were  permitted 
during  boom  times  to  enjoy  large  earnings  and  pay  out 
its  profits  in  dividends. 

"Regardless  of  the  state  of  business  generally,  a 
utility  must  continue  to  operate  at  maximum  speed.  It 
must  continue  to  give  service,  for  its  service  has  become 
one  of  the  necessaries  of  life.  It  must  constantly  extend 
its  lines  and  add  to  and  improve  its  equipment  in  order 
to  keep  up  with  the  growth  of  its  community  and  the 
developments  of  the  art.  The  public  demands  these 
things. 

Their  cost  is  great  and  will  probably  never  again 
be  at  the  pre-war  level.  As  time  passes  and  improve- 
ments are  developed  the  service  demands  become 
more  complex  and  insistent.     There  is  but  one  source 


of  revenue  and  credit,  and  that  is  from  the  subscriber 
and  patrons  who  pay  the  rates.  Like  most  public  utili- 
ties, the  petitioner  is  a  large  borrower  of  money  for 
its  improvement  program.  In  order  to  borrow  money 
at  all  it  must  have  credit.  Regardless  of  its  credit,  the 
cost  of  borrowed  money  today  unfortunately  is 
extremely  high. 

"A  utility  is  entitled  under  the  law  to  earn  sufficient 
revenue  to  meet  its  necessary  operating  expense  and 
pay  a  reasonable  return  on  the  value  of  its  property. 
This  the  petitioning  utility  has  not  been  able  to  do  for 
several  years  with  the  rates  it  has  had  in  effect.  Under 
the  circumstances  the  commission  has  no  choice  under 
the  law  but  to  increase  the  rates." 


Arrange  for  International  Co-operation 
on  Standardization 

THE  secretary  of  the  American  Engineering  Stand- 
ards Committee,  Dr.  P.  G.  Agnew,  has  just  returned 
from  a  short  trip  to  Europe,  where  he  went  to  attend 
a  conference  in  London  of  the  secretaries  of  the  na- 
tional standardizing  bodies.  After  the  conference  he 
visited  France,  Switzerland  and  Germany  for  a  more 
detailed  study  of  the  standardization  work  in  those 
countries. 

The  conference  had  for  its  object  an  interchange  of 
experience  and  the  furtherance  of  co-operation  between 
the  various  national  bodies  in  their  work  of  industrial 
and  engineering  standardization.  The  secretaries  will 
submit  the  suggestions  of  the  conference  to  their  re- 
spective organizations  for  approval.  These  have  to  do 
with  the  interchange  of  publications,  a  reciprocal  ar- 
rangement for  making  foreign  standards  available  to 
the  industries  of  each  country  through  their  sale  by 
the  offices  of  the  national  bodies,  the  exchange  of  infor- 
mation as  to  the  status  of  work  in  progress,  and  other 
methods  of  furthering  co-operation  between  the  na- 
tional bodies. 

It  was  the  view  of  the  conference  that  international 
co-operation  in  industrial  standardization  work  should 
proceed  along  such  informal  lines  being  based  primarily 
upon  the  interchange  of  information  on  active  subjects 
of  mutual  interest,  rather  than  by  any  attempt  at  the 
present  time  to  form  a  general  international  standardiz- 
ing body;  that  in  cases  in  which  formal  organization 
should  be  found  necessary  the  organization  should  pref- 
erably be  by  subject  or  industry,  somewhat  along  the 
lines  of  the  International  Electrotechnical  Commission; 
but  that  in  all  cases  efforts  should  first  be  made  to  gain 
results  by  less  formal  methods,  and  to  this  end  it 
would  often  be  desirable  that  in  a  given  subject  the 
office  of  one  of  the  national  bodies  most  interested 
should,  by  informal  agreement,  perform  such  secre- 
tarial functions  as  would  further -international  agree- 
ment in  the  particular  subject. 

Arrangements  are  being  made  for  close  co-operation 
between  the  national  standardizing  bodies  and  the  Inter- 
national Chamber  of  Commerce,  which  will  give  special 
consideration  to  the  subject  of  standardization  at  its 
convention  which  is  to  be  held  in  London  the  week  of 
June  27. 

The  secretaries  present  and  the  countries  they  repre- 
.sented  were:  Belgium,  G.  Gerard;  Canada,  R.  J.  Dur- 
ley;  Great  Britain,  C.  le  Maistre;  Holland,  E.  Hijmans; 
Norway,  A.  Eriksen;  Switzerland,  M.  Zollinger;  United 
States,  P.  G.  Agnew. 
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Bill  to  Exempt  Leased  Electric  Devices 
from  Execution  for  Rent  Vetoed 

AN  ACT  passed  by  the  Pennsylvania  Legislature  to 
,.  exempt  electric  household  equipment,  including 
washing  machines,  vacuum  cleaners,  ironing  machines, 
dish  -  washing  machines,  sewing  machines,  portable 
lamps,  refrigerating  machines,  flatirons,  vibrators, 
heaters,  ranges  or  water  heaters,  which  have  been  leased 
or  hired  from  sale  on  execution  for  rent  has  been 
vetoed  by  the  Governor.  The  strongest  opposition  came 
from  the  department-store  interests. 

In  1909  the  Pennsylvania  State  Association  of  Elec- 
trical Contractors  and  Dealers  was  responsible  for  a 
similar  act  being  approved  applying  to  electric  motors, 
dynamos  and  fans.  The  act  just  vetoed  simply  kept 
step  with  the  development  of  electrical  appliances,  which 
have  been  sold  on  the  time  or  deferred-payment  plan  of 
merchandising  in  large  degree. 


Company  Finds  It  Cannot  Dispose 
of  5  per   Cent  Bonds 

THE  Indiana  General  Service  Company  and  the 
American  Gas  &  Electric  Company  have  jointly 
petitioned  the  Indiana  Public  Service  Commission  for 
authority  to  issue  $2,368,500  worth  of  71  per  cent 
bonds.  The  American  Gas  &  Electric  Company  owns 
nearly  all  of  the  common  stock  of  the  Indiana  company 
and  a  considerable  part  of  its  preferred  stock  and  now 
has  $2,368,500  worth  of  5  per  cent  bonds  of  that 
company. 

The  American  company  says  in  its  petition  that 
it  cannot  dispose  of  these  bonds  because  of  the  low 
interest  rate.  The  two  companies  petitioned  the  com- 
mission for  authority  to  issue  the  same  amount  of  bonds 
at  7i  per  cent  interest,  which  the  American  Gas  & 
Electric  Company  is  to  take  over  and  sell  for  the 
Indiana  General  Service  Company. 


"Better  Illumination"  Exhibition  Makes 
Good  Start  at  Boston 

UNDER  the  auspices  of  the  Massachusetts  Institute 
of  Technology,  the  New  England  Division  of  the 
National  Electric  Light  Association,  New  England  Elec- 
trical Supply  Jobbers'  Club,  New  England  Section  of 
the  Illuminating  Engineering  Society,  New  England 
Electrical  Sales  Associates,  Massachusetts  State  Branch 
of  the  National  Association  of  Electrical  Contractors 
and  Dealers,  and  other  manufacturers,  engineers  and 
architects  interested  in  lighting  practice,  a  "Better 
Illumination  Bureau"  was  opened  June  15  at  the  Rogers 
Building,  Boston,  to  continue  at  least  one  year.  A 
number  of  leading  electrical  men  assembled  the  pre- 
vious day  for  a  private  view  of  the  display. 

In  the  Boston  display  forty-nine  circuits  and  ninety 
outlets  with  varied  fixtures  have  been  installed  in  a 
room,  49  ft.  7  in.  long  by  28  ft.  wide,  on  the  first  floor 
of  one  of  the  principal  buildings  in  the  old  home  of 
the  Massachusetts  Institute  of  Technology.  The  exhibit 
is  within  about  ten  minutes'  walk  of  the  downtown  dis- 
trict and,  like  its  predecessors  at  other  large  cities,  is 
designed  to  show  flexibility  for  demonstration  examples 
of  good  and  bad  lighting,  with  opportunities  for  illumi- 
nation measurement  and  regular  lectures  by  experts 
upon  various  phases  of  industrial  and  commercial 
lighting. 


A.  L.  Powell,  illuminating  engineer  Edison  Lam-i 
Works  of  the  General  Electric  Company,  Harrison,  N.  J., 
gave  the  first  lecture,  and  Prof.  W.  J.  Drisko  of  the 
Massachusetts  Institute  of  Technology  touched  upon  the 
significance  of  this  and  other  forms  of  co-operation  be- 
tween that  institute  and  industry. 

It  is  estimated  that  the  cost  of  mairtaining  this 
exhibit,  including  the  installation  expense,  will  be  about 
$5,000  for  the  first  year  and  $2,500  for  each  succeed- 
ing year  in  case  sustained  interest  warrants  its  con- 
tinuance. 

The  various  interests  that  were  mentioned  above  have 
subscribed  funds  to  establish  and  carry  on  the  work  for 
at  least  a  year,  and  a  careful  system  of  following  up  the 
"prospects"  developed  by  visits  of  interested  persons 
will  be  put  into  effect  at  once.    This  includes  memoranda 


ELECTRICAL  MEN  VIEW  EXHIBIT  BEFORE  PUBLIC  OPENING 
Back  row,  standing  left  to  right — Julius  Daniels,  illuminating 
engineer ;  A.  L.  Powell,  illuminating  engineer,  Harrison,  N.  J.  ; 
Howard  S.  Knowlton.  New  England  editor  Electrical  World  and 
Electrical  Mrrclinndisina ;  Prof.  George  P.  Bacon,  Tufts  College. 
Middle  row.  standing  left  to  right — J.  J.  Caddigan.  E,  C.  Kim- 
ball, L.  L.  Edgar,  L.  D.  Gibbs,  Boston  Edison  Company  ;  Donald 
W.  Mcintosh,  Union  Electric  Supply  Company,  Providence,  R.  I-  ; 
N.  J.  Campbell,  Edison  Electric  Illuminating  Company  of  Boston  ; 
Frank  J.  Allen,  ^Vestinghouse  Electric  &  Manufacturing  Com- 
pany ;  H.  Cairnie,  J.  F.  Davis,  Western  Electric  Company  :  J.  C.  D. 
Clark,  Boston  Consolidated  Gas  Company  ;  C.  S.  Davis,  Westing- 
house  Lamp  Company  :  William  Coale,  National  Lamp  Works: 
H.  G.  McConnaghy,  Boston  Edison  Company ;  D.  C.  Gidley, 
Crouse-Hinds   Company. 

Seated,  left  to  right — R.  S.  Hale,  Edison  Electric  Illuminating 
Company  of  Boston  ;  Merle  R.  Grifteth,  General  Electric  Company  ; 
S.  E.  Doane.  National  Lamp  Works  ;  Prof.  W.  J.  Drisko,  Massa- 
chusetts Institute  of  Technology  ;  J.  C.  Norcross,  Edison  Elec- 
tric Illuminating  Company  of  Boston  :  E.  M.  CotHn,  Associated 
Industries  of  Massachusetts  ;  W.  H.  Atkins,  general  superintend- 
ent Edison  Electric  Illuminating  Company  of  Boston:  J.  E.  Wil- 
son, secretary  Bureau  for  Better  Illumination  :  H.  F.  Wallace, 
president  Bureau  for  Better  Illumination ;  J.  S.  Patrick,  Benja- 
min Electric  Manufacturing  Company :  C.  A.  Strong,  Westing- 
house  Lamp  Company  :  C.  H.  Parker,  Edison  Electric  Illuminating 
Company  of  Boston. 

from  the  bureau  to  the  sources  of  information  regarding 
actual  visitors  and  periodical  "check-ups"  of  better 
lighting  installations  resulting  from  the  display,  along 
with  estimates  of  the  new  business  derived,  energy 
sales,  etc. 

Indiana  Company  Would  Increase  Capital 
by  Two  Classes  of  Preferred  Stock 

THE  Southern  Indiana  Gas  &  Electric  Company  has 
filed  with  the  Secretary  of  State  a  notice  of  increase 
of  its  capital  stock  from  $6,000,000  to  $10,000,000.  The 
company  wishes  to  issue  its  increase  of  $4,000,000  in  two 
classes,  the  first  $2,000,000  to  be  6  per  cent  preferred 
stock  and  the  second  $2,000,000  to  be  7  per  cent 
preferred  stock. 
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American  Electrochemical  Society  Plans 
Electrodeposition  Division 

THE  American  Electrochemical  Society  recently  ap- 
pointed a  committee  to  investigate  the  possibility 
of  forming  a  division  upon  electrodeposition.  The  pui"- 
pose  of  such  a  division  will  be  to  hold  meetings  in 
connection  with  the  semi-annual  meetings  of  the  society 
and  thereby  to  encourage  the  presentation  and  discus- 
sion of  papers  upon  the  electroplating,  electrotyping, 
electrorefining  and  electro-analysis  of  metals,  and  the 
electrodeposition  of  metals  for  any  other  purposes.  If 
a  sufficient  number  of  members  express  their  desire  to 
join  such  a  division,  its  formation  will  be  authorized  by 
the  board  of  directors,  and  temporary  officers  will  be 
appointed  by  it  pending  an  election  to  be  held  at  the 
next  general  meeting. 


erendum  is  confined  to  forms  of  taxation  which  had 
prominence  at  the  chamber's  last  annual  meeting,  held 
at  the  end  of  April  in  Atlantic  City. 


Radio  Station  in  China  Rated  at  1,000 
Kw.  to  Be  Started  at  Once 

DIRECT  radio  communication  between  Shanghai, 
China,  and  San  Francisco — a  distance  of  5,360  nau- 
tical miles — is  to  be  made  possible  by  a  1,000-kw.  arc 
station  at  Shanghai,  construction  of  which  is  to  start 
at  once  and  which  is  to  be  completed  within  nineteen  to 
twenty-four  months.  Contract  for  the  construction  of 
the  plant,  which  will  be  similar  to  the  station  at  Bor- 
deaux, France,  has  been  signed  with  the  Federal  Tele- 
graph Company.  A  similar  station  is  to  be  erected  at 
San  Francisco,  and  when  both  are  completed  they  will, 
together  with  the  Bordeaux  station,  constitute  a  chain 
by  means  of  which  messages  can  be  transmitted  entirely 
around  the  world.  The  separation  of  the  three  stations 
is  almost  exactly  120  deg.  of  longitude. 

Although  the  power  of  the  Shanghai  unit  will  not  be 
greater  than  that  of  the  station  at  Bordeaux,  several 
improvements,  it  is  announced,  will  be  incorporated  in 
it.  Among  these  are  the  "uni-wave"  signaling  system, 
which  is  expected  to  afford  a  distinct  advantage  for 
long-distance  communication  by  improving  the  clarity 
of  the  signals. 

Questionnaire  on  Taxation  Submitted 
to  1,400  Business  Organizations 

A  SERIES  of  questions  on  taxation  has  just  been  sub- 
mitted to  a  referendum  vote  of  the  1,400  business 
organizations  within  the  membership  of  the  Chamber 
of  Commerce  of  the  United  States.  The  vote  is  on  pro- 
posed forms  of  taxation  and  does  not  deal  with  amounts 
of  revenue  to  be  raised.  The  purpose  of  the  referen- 
dum is  to  fix  the  national  chamber's  position  on  the 
forms  of  levy  which  might  be  used  if  needed  to  replace 
revenue  lost  through  the  proposed  repeal  of  the  excess 
profits  tax,  to  determine  an  attitude  with  respect  to  the 
continuance  of  war  excise  taxes,  and  to  get  opinion  as  to 
the  form  of  taxes  that  might  be  substituted  for  excise 
taxes  if  the  revenues  now  derived  from  them  have  to  be 
replaced. 

One  probable  result  of  the  vote  will  be  to  determine 
the  chamber's  position  as  to  a  sales  tax,  on  three  forms 
of  which  members  are  asked  to  vote.  The  referendum 
is  supplemental  to  one  taken  last  winter,  which  did  not 
result  in  a  decision  respecting  all  questions  asked.  The 
first  referendum  brought  a  decision  as  to  treatment  of 
increments  to  capital  income,  questions  of  net  and  in- 
ventory losses,   administration,   etc.     The  present   ref- 


Los  Angeles  Gas  &  Electric  in  $3,500,000 
Financing 

ANEW  issue  of  $3,500,000  of  general  and  refunding 
mortgage  7  per  cent  gold  bonds,  series  B,  due  1931, 
of  the  Los  Angeles  Gas  &  Electric  Corporation  came  on 
the  market  this  week  at  97 J,  to  yield  over  7.35  per  cent. 
The  new  issue  is  marketed  callable  for  five  years.  The 
proceeds  are  to  provide  for  betterment  and  additions. 

Northern  States  Sales  Manager  Reports 
Large  Power  Business 

ASSERTING  that  negotiations  for  new  electric  power 
.  business  at  profitable  rates  have  never  been  carried 
on  on  such  a  large  scale  as  at  the  present  moment,  H. 
E.  Young,  sales  manager  of  the  Northern  States  Power 
Company  continues: 

"Changes  in  operating  costs  have  affected  small  iso- 
lated plants  much  more  seriously  than  large  plants  like 
ours  and  consequently  a  large  number  of  municipally 
operated  as  well  as  privately  operated  small  electric 
plants,  in  the  smaller  towns,  find  their  operating  ex- 
penses prohibitive,  and  the  number  of  negotiations  now 
being  carried  on  for  serving  this  kind  of  business  by 
a  single  town  or  group  of  towns  getting  together  and 
building  transmission  lines  to  our  lines  is  much  greater 
than  was  ever  known  before.  The  effect  of  present 
conditions  applies  similarly  to  industrial  plants  now 
generating  their  own  power,  and  many  of  these  with 
which  we  could  not  formerly  compete  satisfactorily 
are  now  good  'prospects'  for  the  sale  of  large  amounts 
of  central-station  power." 


Extensive  Additions  to  Louisville 
Generating  Station  Planned 

AMONG  the  features  of  an  enlarged  construction  pro- 
jt\  gram  announced  by  the  Standard  Gas  &  Electric 
Company  are  extensive  additions  to  the  Louisville  (Ky.) 
Gas  &  Electric  Company's  Waterside  generating  sta- 
tion to  be  made  next  year.  These  additions  will  cost 
between  $2,500,000  and  $3,000,000.  The  necessity  for 
this  enlargement  of  the  power  plant  is  clearly  shown 
by  the  fact  that  its  annual  output  in  1920  was  108,- 
118,000  kw.-hr.,  as  compared  with  85,783,000  kw.-hr. 
in  1919.  Since  1916  the  output  has  increased  about 
100  per  cent. 

Utility  Taxes  in  Indiana  to  Be  Less 

INDIANA  utilities,  including  street  railway,  inter- 
urban,  gas  and  power  companies,  will  pay  less  taxes 
next  year,  generally  speaking,  than  they  have  paid  for 
some  years  back.  Recent  rulings  of  the  Indiana  state 
tax  board  have  cut  down  the  assessed  valuations  of 
the  utilities  generally.  Only  in  one  or  two  instances 
has  an  increase  been  made.  The  valuation  of  the  Inter- 
state Public  Service  Company  has  been  increased  from 
approximately  $3,500,000  to  more  than  $5,000,000,  but 
this  was  because  of  a  recent  merger  of  the  company, 
which  took  into  one  corporation  about  eight  smaller 
utility  coimpanies. 
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Current  News 
and  Notes 

Timely  items  on  electrical  happen- 
ings throughout  the  world,  together 
with  brief  notes  of  general  interest 


British  Electrical  Engineers  Return 
to  Own  Building. — The  Institution  of 
Electrical  Engineers  has  removed  its 
offices,  returning  to  its  own  building  on 
Savoy  Place,  Victoria  Embankment, 
London. 

Newark  Revises  Its  Electrical  Safety 
Rules. — A  booklet  has  just  been  issued 
by  the  electrical  bureau  of  the  division 
of  buildings  of  the  Newark  (N.  J.) 
Department  of  Public  Safety  contain- 
ing the  city's  revised  rules  for  the  in- 
stallation of  interior  wires,  fixtures  and 
apparatus. 

Intercollegiate  Radio  Service.  —  The 

University  of  Te.xas  at  Austin  and  the 
Texas  Agricultural  and  Mechanical  Col- 
lege at  College  Station  now  exchange 
college  news  by  wireless,  and  it  is 
planned  to  extend  the  interchange  of 
information  to  take  in  colleges  in  other 
states,   including   Harvard   and  Yale. 

Hydro-electric  Power  in  Argentina. — 

Recently  published  details  on  the  Ar- 
gentine government's  scheme  for  util- 
izing the  Iguazu  Falls  and  the  Salto 
Grande  for  the  generation  of  hydro- 
electricity  represent  the  available  head 
of  water  as  varying  from  154  ft.  to 
280  ft.  and  the  flow  as  ranging  from 
12,000  cu.ft.  to  250,000  cu.ft.  a  second. 
The  average  flow  is  put  at  50,000  cu.ft., 
and  it  is  estimated  that  the  develop- 
ment would  mean  a  fairly  constant  out- 
put of  370,000  hp.,  most  of  which  would 
be  taken  by  Buenos  Aires. 

Wireless  in  Latin  America. — An- 
nouncement has  been  made  that  one 
of  the  most  powerful  wireless  stations 
in  the  world  is  soon  to  be  erected  at 
Buenos  Aires  to  operate  between  Argen- 
tina and  Europe.  There  will  be  six 
689-ft.  towers,  and  the  station  is  to  be 
erected  under  contract  with  the  Tele- 
funken  Radiographic  Company  of  Ger- 
many. In  Mexico  the  government  has 
approved  of  the  erection  of  thirty  addi- 
tional wireless  stations  and  has  besides 
overhauled  and  put  in  good  condition 
the  twenty-seven  stations  now  in  opera- 
tion in  that  country. 

East  Indian  Student  of  Shakespeare 
Turns  His  Attention  to  Street  Lighting. 

— Neglect  on  the  part  of  the  municipal 
authorities  of  Madras,  India,  to  fit  a 
new  ornamental  post  with  an  electric 
lamp  very  properly  brought  down  upon 
them  the  following  rebuke  from  a  native 
of  a  literary  turn  of  mind  who  none 
the  less  has  an  eye  for  practical  af- 
fairs: "Last  night  Vinayaga  Maistry 
Street  was  enveloped,  as  it  were,  in 
total   darkness,   when    the   iron   tongue 


of  time  told  two  in  the  drowsy  ear  of 
night,  in  spite  of  the  existence  of  a 
lamp  post  in  fairly  good  working  order. 
The  needful  must  be  done  at  once.  If 
it  were  done  when  it  is  done,  then  it 
were  done  quickly.  We  cannot  but  look 
up  with  an  air  of  resignation,  charac- 
teristic of  an  Oriental,  to  the  corpora- 
tion to  do  the  needful  in  this  behalf 
before  the  dark  fortnight  dies  into  the 
shade,  ushering  in  the  bright  daughter 
of  the  month  to  dance  into  light." 

Wireless  from  Flanders. — A  site  has 
been  selected  in  the  province  of 
Flanders,  Belgium,  on  which  it  is 
planned  to  erect  one  of  the  most  power- 
ful wireless  station  in  the  world.  This 
station  will  be  capable  of  communicat- 
ing with  North  America  during  the 
whole  of  the  twenty-four  hours,  with 
the  Argentine  Republic  during  twelve 
hours  and  with  the  Congo,  where  the 
unfavorable  atmospheric  conditions  of 
the  equatorial  regions  prevail,  eight 
hours.  It  is  estimated  that  60,000 
words  will  be  transmitted  each  day. 

Secretary  Hoover  Approves  School 
of  Pan-American  and  Foreign  Com- 
merce.— Secretary  of  Commerce  Hoover 
has  expressed  approval  of  the  efi'orts  at 
instruction  in  the  fundamentals  of  for- 
eign trade  that  are  being  made  by  the 
School  of  Pan-American  and  Foreign 
Commerce,  with  headquarters  in  New 
York  City.  This  school,  of  whose  ad- 
visory board  Dr.  Leo  S.  Rowe,  director- 
general  of  the  Pan-American  Union,  is 
chairman,  is  holding  a  "Plattsburg  for 
Business"  in  Washington  fi-om  June  20 
to  July  10  along  the  same  lines  as  the 
one  held  last  year. 

Oklahoma  Utilities  Use  More  Gas 
than  Any  Other  State. — Oklahoma  utili- 
ties consumed  more  natural  gas  in  the 
production  of  electricity  during  Jan- 
uary and  February,  1921,  than  was  used 
by  utilities  in  any  other  state  in  the 
Union.  As  shown  by  a  recent  report 
of  the  United  States  Geological  Survey 
Oklahoma  consumed  408,287,000  cu.ft. 
in  January  and  399,520,000  cu.ft.  in 
February.  West  Virginia  stood  next  to 
Oklahoma  with  a  natural-gas  consump- 
tion for  manufacture  of  electricity  of 
278,447,000  cu.ft.  in  January  and  263,- 
988,000  cu.ft.  in  February.  Ohio  held 
third  place. 

War  Work  of  the  Bureau  of  Stand- 
ards.— From  the  Department  of  Com- 
merce comes  a  300-page  publication 
containing  brief  descriptions  of  the  in- 
vestigations and  tests  conducted  by 
the  Bureau  of  Standards  during  the  war 
which  were  of  service  to  the  military 
departments.  Photographs  illustrating 
the  apparatus  used  are  given  in  some 
cases.  Among  the  investigations  de- 
scribed are  those  on  aerouautic  instru- 
ments and  power  plants,  calibration  of 
testing  machines,  coke  ovens,  electric 
batteries,  electric  blasting  apparatus, 
electric  tractors  and  trucks,  electrical 
inductance  for  location  of  metal  bodies, 
illuminating  engineering,  magnetic  and 
metallurgical  researches,  radio  com- 
munication and  radiometry,  search- 
lights, telephone  problems  and  X-rays. 


Associations  and 
Societies 

A  complete  Directory  of  Electrical 

Associations  is  printed  in  the  first 

issue  of  each  month. 


American  Electric  Railway  Associa- 
tion.— The  annual  convention  of  this 
association  will  be  held  at  Atlantic  City, 
N.  J.,  during  the  week  beginning  Oct.  3. 
On  account  of  the  business  depi-ession 
the  exhibits  this  year  will  be  abandoned. 

Electrical  Association  of  Nova  Scotia. 

— The  newly  formed  Electrical  Associa- 
tion of  Nova  Scotia  has  elected  these 
officers:  President,  W.  Murdoch,  mana- 
ger Northern  Electric  Company;  vice- 
president,  P.  R.  Colpitt,  city  electrician 
of  Halifax;  honorary  secretary-treas- 
urer, J.  T.  Dorey,  president  Dorey  Elec- 
trics, Ltd. 

Salt  Lake  City  Named  for  1922  Con- 
vention of  American  .Association  of 
Engineers. — The  1922  convention  of  the 
American  Association  of  Engineers  will 
be  held  in  Salt  Lake  City.  In  the  selec- 
tion of  the  place  for  this  meeting  three 
cities  were  voted  upon,  and  Salt  Lake 
was  first  choice,  Norfolk,  Va.,  second, 
and  Philadelphia  third.  The  conven- 
tion will  take  place  in  May  of  next 
year,  and  it  is  expected  that  more  than 
500   delegates   will   attend. 

Engineering  Society  of  Akron. — Offi- 
cers elected  for  the  ensuing  year  by  the 
Engineering  Society  of  Akron,  Ohio,  are 
as  follows:  President,  J.  H.  Vance, 
superintendent  of  power  for  the  B.  F. 
Goodrich  Company;  vice-president,  L. 
G.  Tighe,  superintendent  of  power  pro- 
duction and  distribution  for  the  North- 
ern Ohio  Traction  &  Light  Company; 
directors  (to  serve  two  years),  R.  R. 
Metheany  and  H.  G.  McGee.  The  board 
of  directors  includes  in  addition  Burt 
Waltz  and  Benton  Dales,  whose  terms 
expire  next  year,  and  Past-pi'esidents 
Fred  Ayes  and  Gale  Dixon. 


Coming  Meetings  of  Electrical  and 
Other  Technical   Societies 

Associated  i\Ianufacturers  of  Electrical 
Supplies  —  New  London,  Conn.,  June 
27-30. 

Society  for  the  Promotion  of  Engineering 
Education  —  New  Haven,  Conn.,  June 
28-July  1. 

Ohio  Electric  Light  Association  —  Cedar 
Point,  Ohio,  July  12-15. 

National  Association  of  Electrical  Contrac- 
tors and  Dealers — Buffalo,  July  18-22. 
(For  program  see  issue  ot  April  30. 
page   1010.) 

American  Physical  Society.  Pacific  Coast 
Section — Berkely.  Cal..  Aug.  4  and  5. 

N,  E.  I.*.  A.,  New  England  Division — New 
London,  Conn.,  Sept.  6-9. 

X,  E.  L.  A.,  Great  Lakes  Division — French 
Lick  Springs,  Ind.,  Sept.  14-16. 

Association  of  Iron  and  Steel  Electrical 
Engineers — Chicago,   Sept.   19-24. 

Illuminating  Engineering  Society — Roches- 
ter, N.   Y..   Sept.   26-30. 

American  Electrochemical  Society  —  Lake 
Placid  Club,  N.   Y..  Sept.   29-Oct.   1. 

American  Electric  Railway  Association — 
Atlantic  City,  N.  J.,   Oct.   3-T. 
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RuJiiigs 

Important  decisions  of  various  state 

bodies  involving  or  affecting  electric 

light  and  power  utilities 


Status  of  Public  Utility  Leased  to 
Private    Company    by    Municipality. — 

The  Illinois  Public  Service  Commission, 
which  has  no  jurisdiction  over  rates  for 
electric  service  furnished  by  a  munic- 
ipal plant,  has  determined  tliat  a  public 
utility  leased  by  a  municipality  to  a 
private  company  is  none  the  less  munic- 
ipally owned  and  therefore  not  under 
the  commission's  jurisdiction. 

Effective  Date  of  Rate  Changes. — The 
New  Yorli  Public  Service  Commission 
I'ecently  adopted  the  following  ruling: 
"A  bill  for  gas  or  electricity  or  service 
covering  a  period  during  which  a 
change  in  rate  has  become  effective 
shall  be  based  on  the  later  rate  only 
from  and  after  the  next  meter  reading 
subsequent  to  its  effective  date.  A 
monthly  service  charge  shall  be  deemed 
to  cover  a  period  of  not  less  than  thirty 
days  after  effective  date  and  shall  not 
be  billed  in  advance." 

New  York  Commission  Criticises 
Salaries. — Granting  to  the  Hammonds- 
port  Electric  Light  Company  a  rate  of 
11  cents  per  kilowatt-hour  instead  of 
the  15-cent  rate  requested  by  the  com- 
pany, the  New  York  Public  Service 
Commission  held  that  $4,700  was  too 
great  a  charge  for  salaries  and  that  the 
item  should  be  reduced  to  $2,400.  The 
company  in  1920  had  an  output  of  131,- 
500  kw.-hr.,  with  373  meters  in  use. 
Its  capital  investment,  the  commission 
held,  could  fairly  be  put  at  $20,000. 

Rates  Ordered  to  be  Lowered  at 
Galena,  III.— The  Illinois  Public  Utili- 
ties Commission  has  ordered  the  Inter- 
state Light  &  Power  Company,  which 
serves  Galena  and  vicinity,  to  make  a 
reduction  in  its  power  rates  pending  a 
final  determination  of  a  proper  sched- 
ule. The  commission  based  this  order, 
it  was  announced,  upon  a  reduction  in 
the  price  of  coal  and  imposed  a  scale 
ranging  from  6*  cents  per  kilowatt- 
hour  for  the  first  1,000  kw.-hr.  a  month 
down  to  2h  cents  for  consumption  in 
excess   of  20,000   kw.-hr. 

Hawaii  Commission's  Attitude  on 
Proper  Kate  Basis. — In  a  recent  gas- 
rate  decision  the  Hawaii  Public  Utilities 
Commission  thus  reiterated  its  view  on 
what  constitutes  a  fair  rate:  "This 
commission  has  uniformly  held  that  a 
public  utility  adequately  serving  the 
public  is  entitled  to  charge  such  rates 
as  will  yield  over  and  above  operating 
expenses,  including  a  depreciation  re- 
serve, a  fair  return  upon  the  property 
actually  devoted  to  fhe  public  service, 
subject  to  the  limitation  that  such  rates 
must  not  be  more  than  the  service  is 
worth." 


Cost  I'lus  20  per  cent  to  Be  Rate  for 
Energy  Paid  by  Railways  to  Supply 
Company. — The  Illinois  Public  Utilities 
Commission  has  ruled  that  the  rate  to 
be  paid  the  East  St.  Louis  Electric 
Light  &  Power  Company  by  three  rail- 
way companies  which  purchase  electri- 
cal energy  from  it  shall  be  the  actual 
cost  of  the  power  purchased  plus  20 
per  cent. 

Regulation  of  Dual  Utility  Where  Vir- 
tually All  Customers  Consume  Both 
Commodities.  —  Stability  of  operating 
costs  during  temporary  fluctuations  in 
one  department  of  a  combined  gas  and 
electric  utility  supplying  service  in  a 
community  where  the  consumers  of  one 
commodity  were  to  a  large  extent  con- 
sumers of  the  other  was  advanced  as 
the  reason  for  not  segregating  these 
departments  in  a  rate  proceeding  be- 
fore the  Arizona  Corporation  Commis- 
sion aflfecting  the  Central  Arizona  Light 
&  Power  Company.  In  the  special  case 
of  the  city  of  Phoenix,  the  commission 
held,  a  considerable  benefit  would  re- 
sult for  the  consumers  if  the  commis- 
sion regulated  the  gas  and  electric  busi- 
nesses as  one  utility  instead  of  sep- 
arately as  two  utilities.  As  a  result 
of  combined  regulation  the  temporary 
fluctuations  in  operating  costs  of  one 
utility  would  be  stabilized  so  that  the 
rates  of  one  commodity  would  not  have 
to  be  advanced  until  the  return  on  the 
property  employed  in  both  utilities  be- 
came less  than  the  minimum  allowable 
return.  Such  a  procedure,  however,  the 
commission  granted,  would  not  be 
equitable  whei-e  the  two  commodities 
were  not  so  generally  used  by  the  same 
persons. 

Vermont  Commission  Orders  Fuel 
Charge  Eliminated. — In  refusing,  on 
the  protest  of  the  granite  manufactur- 
ers and  quarriers  of  the  Barre  district, 
to  sanction  the  addition  of  a  fuel  sur- 
charge to  the  rates  of  the  Montpelier 
&.  Barre  Light  &  Power  Company,  the 
Vermont  Public  Service  Commission 
said:  "A  schedule  of  rates  which  leaves 
to  the  company  power  to  increase  or 
diminish  its  charges  according  to  some 
variable  circum;jtances  in  its  discretion 
does  not  furnish  to  the  customer  that 
information  which  the  law  contem- 
plates. Rates  established  by  such  a 
method  are  not  fixed  by  law,  but  by 
the  will  of  the  company.  The  proposed 
fuel  charge,  if  in  operation,  would  place 
the  matter  of  determining  the  times 
when  and  conditions  under  which  its 
steam  generating  plant  should  be  used 
entirely  in'  the  hands  of  the  defendant 
corporation  and  in  effect  render  the  de- 
fendant instead  of  the  authority  consti- 
tuted by  the  Legislature  the  rate-mak- 
ing power.  To  state  the  effect  of  the 
operation  of  the  said  fuel  charge  in 
another  manner,  it  would  amount  to  a 
delegation  of  the  rate-making  power 
from  the  authority  constituted  by  the 
Legislature  to  the  corporation."  The 
commission  also  held  that  expenses  in- 
curred by  the  company  in  upholding 
before  the  commission  its  rate  increase 
of  1919  were  an  improper  charge  to  the 
operating  expenses  of  1920. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal 
cases  involving  electric  light,  power 
and  other  public  utility  companies 


Condemning  Property  Beyond  State 
Limits. — A  decision  of  the  Wisconsin 
Supreme  Court  in  Superior  Water, 
Light  &  Power  Company  vs.  City  of 
Superior  permits  Wisconsin  municipali- 
ties to  condemn  the  property  of  Wis- 
consin corporations  in  adjoining  states, 
provided  that  there  is  nothing  in  the 
laws  of  the  invaded  state  to  prevent 
their  doing  so.  By  this  decision  Su- 
perior acquires  the  right  to  condemn 
property  situated  in  Duluth,  across  the 
Minnesota  line. 

Company  Held  Not  "Willfully"  to 
Have  Failed  to  Make  Report. — The 
Danville  Light,  Power  &  Traction  Com- 
pany recently  appealed  to  the  Court  of 
Appeals  of  Kentucky  against  a  verdict 
against  it  and  in  favor  of  the  common- 
wealth imposing  upon  it  a  fine  for 
"willful"  neglect  to  file  a  report  with 
the  State  Auditor  as  required  by  law. 
The  Court  of  Appeals  reversed  the  ver- 
dict, finiding  that  the  non-filing  of  the 
report  was  due  to  misinformation  fur- 
nished to  the  responsible  agent  of  the 
company  from  a  subordinate  to  the  ef- 
fect that  the  report  was  duly  filed, 
and  that  as  soon  as  the  mistake  was 
discovered  the  report  was  at  once  pre- 
pared and  filed,  and  that  therefore  the 
failure  to  file  it  within  the  date  set 
by  law  was  not  willful  neglect.  (230 
S.  W.  38.)* 

Duty  of  Utility  to  Extend  Service. — 

In  State  ex  rel.  Ozark  Power  &  Water 
Company  vs.  Public  Service  Commis- 
sion of  Missouri  an  appeal  against  an 
order  of  the  commission  requiring  the 
company  to  furnish  electric  service  to 
the  inhabitants  of  Diamond,  Newton 
County,  was  under  review.  The  Su- 
preme Court  of  the  state  found  for  the 
commission,  declaring  (1)  that  although 
a  power  company  is  not  required  to 
serve  a  community  it  has  not  under- 
taken to  serve  it  can  be  required  to 
serve  a  city  within  the  territory  it  has 
undertaken  to  serve;  (2)  that  where  a 
company  built  a  transmission  line 
through  a  certain  county,  erected  a  sub- 
station a  mile  from  a  certain  town  and 
built  distribution  lines  from  this  sub- 
station it  could  be  required  to  serve  the 
town  in  question  and  that  the  com- 
mission's order  in  the  case  was  rea- 
sonable; (3)  that  the  evidence  showed 
the  extension  of  service  was  warranted 
by  the  test  of  the  existence  of  demand 
reasonably  certain  to  justify  commer- 
cially the  preliminary  expenditure  en- 
tailed.    (229  S.  W.  786.) 


•The  left-liand  numbi-r-s  refer  to  the 
volume  and  the  right-hand  numbers  to  the 
page  of  the  National  Reporter  System. 
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Men  of  the  Industry 

Changes  in  Personnel — Responsibilities  and  Association  Appoint- 
ments of  Men  Engaged  in  Professional,  Executive,  Operating 
and  Commercial  Branches  of  the  Industry 


J.  D.  Kuster,  who  was  recently  ap- 
pointed manager  of  the  San  Jose  divi- 
sion of  the  Pacific  Gas  &  Electric 
Company  of  California,  as  announced 
in  the  Electrical  World,  has  been  in 
the  commercial  organization  of  that 
company  since  1902.  Mr.  Kuster  was 
born  in  California  in  1872  and  attended 


Washington  College.  He  became  as- 
sistant manager  of  the  Mai-ysville  dis- 
trict of  the  California  Central  Gas  & 
Electric  Company,  which  later  became 
part  of  the  Pacific  Gas  &  Electric  Com- 
pany system.  In  November,  1902,  he 
was  made  manager  of  the  Colusa  dis- 
trict of  the  same  company,  succeeding 
P.  M.  Downing.  In  1906  he  was  ap- 
pointed manager  of  the  Fresno  district 
of  the  Pacific  Gas  &  Electric  Company 
and  in  1909  was  transferred  to  San 
Jose,  where  he  became  manager  of  that 
district.  When  the  commercial  organ- 
ization of  that  company  was  recently 
changed  Mr.  Kuster  was  promoted  to 
his  new  position. 

T.  B.  Patton  has  been  elected  vice- 
president  of  the  Northern  Virginia 
Power  Company,  Winchester,  Va.,  to 
succeed  the  late  Col.  R.  P.  Chew. 

Fred  S.  Baldwin,  formerly  general 
sales  manager  of  Pass  &  Seymour,  Inc., 
Solvay,  N.  Y.,  has  become  president  of 
the  Baldwin-Hall  Company,  Syracuse, 
N.  Y.,  which  has  recently  been  incorpo- 
rated to  do  a  wholesale  business  in 
electrical  supplies  and  machinery.  Mr. 
Baldwin  started  the  electrical  depart- 
ment of  the  Syracuse  Supply  Company, 
which  he  operated  for  four  years,  after 
which  he  managed  the  New  York  office 
of  Pass  &  Seymour,  later  becoming 
general  sales  manager. 


W.  T.  Neill,  formerly  with  the  Pub- 
lic Service  Commission  of  Oregon  and 
recently  in  consulting  engineering  prac- 
tice in  Seattle,  Wash.,  has  accepted  the 
position  of  rate  engineer  of  the  Pacific 
Power  &  Light  Company  of  Portland, 
Ore. 

L.  A.  Bell  has  been  appointed  local 
manager  of  the  St.  Johnsbury  (Vt.) 
division  of  the  Twin  State  Gas  &  Elec- 
tric Company,  and  John  Ordway  has 
been  appointed  manager  of  the  Ber- 
lin (N.  H.)  division  of  the  same  com- 
pany, whose  headquarters  are  at  Boston. 

David  F.  Houston,  Secretary  of  the 
Treasury  in  the  Wilson  administration, 
has  become  associated  with  the  Ameri- 
can Telephone  &  Telegraph  Company. 
While  his  title  has  not  been  decided, 
his  chief  woi'k  with  the  company  will 
be  of  a  financial  character.  He  took  up 
his  new  duties  June   1. 

William  H.  Hall,  Jr.,  formerly  dis- 
trict manager  of  the  Chicago  territory 
for  Pass  &  Seymour,  Inc.,  Solvay,  N. 
Y.,  has  become  secretary  and  treasurer 
of  the  Baldwin-Hall  Company,  Syra- 
cuse, N.  Y.,  which  has  been  incorporated 
to  do  a  wholesale  business  in  electrical 
supplies  and  machinery. 

Ira  Cashing,  formerly  sales  repre- 
sentative of  the  Electrical  Engineers' 
Equipment  Company  at  Boston  and  for 
eighteen  years  attached  to  the  Boston 
office  of  the  General  Electric  Company, 
has  joined  the  staff  of  the  Condit  Elec- 
trical Manufacturing  Company,  838 
Summer  Street,  Boston,  as  sales  en- 
gineer. Mr.  Gushing  is  a  past-chair- 
man of  the  Boston  Section  of  the  A.  I. 
E.  E.  and  is  widely  known  in  the  New 
England  electrical  field. 

T.  Julian  McGill  has  resigned  as 
manager  of  the  Chicago  office  of  the 
Westinghouse  Electric  &  M'anufacturing 
Company  to  become  vice-president  of 
the  Twin  City  Rapid  Transit  Company 
of  Minneapolis  and  St.  Paul,  in  charge 
of  operation  and  public  policy.  Mr. 
McGill  was  with  the  Westinghouse 
company  since  1898,  the  preceding  four 
yeai's  being  spent  with  Augustine  W. 
Wright,  at  that  time  vice-president  and 
later  president  of  the  Siemens  &  Halske 
Company  of  America.  In  1903  he  was 
made  the  manager  of  the  Minneapolis 
office.  With  Prof.  C.  F.  Scott  of  Yale, 
Mr.  McGill  installed  the  Canyon  Ferry- 
Butte  transmission  line,  operating  at 
70,000  volts,  which  in  those  days  was 
the  highest  transmission  voltage  in  use 
in  the  United  States.  In  1909  he 
became  manager  of  the  Atlanta  office, 
where  he  remained  until  1914,  when  he 
was  appointed  to  the  managei'ship  of 
the  Chicago  office. 


Julian  C.  Smith,  vice-president  of  the 
Shawinigan  Water  &  Power  Company, 
was  elected  president  of  the  Canadian 
Electrical  Association  at  its  annual 
convention  last  week.  Mr.  Smith  was 
born  in  Elmira,  N.  Y.,  in  1878  and  in 
1900  was  graduated  from  Cornell  Uni- 
versity with  the  degree  o;  mechanical 
engineer.  He  began  work  with  Wal- 
lace C.  Johnson,  consulting  engineer  at 
Niagara  Falls,  N.  Y.  Two  years  later 
he  became  assistant  engineer  to  Mr. 
Johnson  at  Shawinigan  Falls,  Quebec. 
The  following  year  he  was  made  super- 
intendent of  the  Shawinigan  Water  & 
Power  Company,  and  in  1906  advanced 
to  general  superintendent,  becoming  in 
addition  chief  engineer  in  1909.  He  also 
exercised  supervision  over  the  Cedars 
Rapids   Manufacturing   &   Power   Com- 


pany, which  is  operated  by  the  same 
interests,  and  the  Laurentide  Power 
Company,  which  sells  its  output 
to  the  Shawinigan  company.  Mr. 
Smith  has  made  many  important  con- 
ti'ibutions  to  technical  literature  and 
for  two  of  his  papers  the  Gzowski 
medal  of  the  Canadian  Society  of  Civil 
Engineers  has  been  awarded  to  him — 
in  1913  for  his  paper  on  "Design  of 
High-Voltage  Transmission  Lines,"  cov- 
ering the  new  Shawinigan-Montreal 
lines,  and  again  in  1917  for  his  part  of 
a  paper  on  the  Cedars  Rapids  Manu- 
facturing &  Power  Company's  develop- 
ment. Mr.  Smith  is  a  fellow  of  the 
American  Institute  of  Electrical  En- 
gineers and  one  of  the  small  number 
of  Canadians  who  are  members  of  the 
British  Institution  of  Electrical  En- 
gineers. 

R.  W.  Stanley,  who  has  been  general 
r.'.anager  in  rhai-ge  of  production  and 
engineering  for  Rauch  &  Lang,  manu- 
facturers of  electric  cars,  Chicopee 
Falls,  Mass.,  has  been  elected  first  vice- 
president. 

Frederic  D.  Brown,  for  eight  years 
manager  of  the  Huron  (S.  D.)  Light  & 
Power  Company,  has  resigned  that  posi- 
tion and  wll  open  an  engineering  office 
in  Huron.  He  will  undertake  general 
engineering  work,  including  consulta- 
tion, estimates  and  appraisals. 
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William  H.  Meadowcrofl,  who  re- 
cently celebrated  forty  years  of  associa- 
tion with  Thomas  A.  Edison,  was  born 
in  Manchester,  England,  May  29,  1853 
and  came  to  America  in  August,  1875. 
Ilis  first  employment  was  as  assistant 
chief  clerk  in  the  law  office  of  Carter  & 
Eaton.  In  the  early  part  of  1881,  when 
Major  Eaton  accepted  an  invitation 
from  Mr.  Edison  to  become  vice-presi- 
dent and  general  manager  of  the  Edison 
Electric  Light  Company,  Mr.  Meadow- 
croft  entered  the  service  of  that  com- 
pany as  Mr.  Eaton's  assistant.  In  the 
early  eighties  he  wrote  the  first  com- 
mercial   paper    ever    published    on    the 


incandescent  electric  light.  During  the 
years  when  he  was  connected  with  the 
Edison  Electric  Light  Company  he  came 
into  close  association  with  many  men 
now  prominent  in  the  electrical  and 
business  world.  Among  these  were 
Samuel  Insull,  John  W.  Lieb,  George  F. 
Morrison,  Charles  L.  Edgar,  Schuyler 
S.  Wheeler,  Dr.  Edward  G.  Acheson, 
H.  M.  Byllesby,  John  W.  Howell,  Wilson 
S.  Howell,  Frank  J.  Sprague,  T.  C. 
Martin,  Frederick  A.  Scheffler,  Miller 
F.  Moore,  Alfred  0.  Tate,  William  E. 
Gilmore,  Rorbert  T.  Lozier  and  William 
J.  Hammer.  All  of  these  men  were 
pioneers  in  electi-ical  work,  and  their 
names  are  indelibly  engraved  in  the 
history  of  electric  lighting.  In  1885 
Mr.  Meadowcroft  resigned  from  the 
company  and  with  two  friends  formed 
a  small  organization  to  produce  minia- 
ture incandescent  lamps.  This  organ- 
ization acted  as  authorized  agents  of 
the  Edison  Lamp  Company.  Two  years 
later  he  rejoined  the  Edison  company 
and  subsequently  became  assistant  to 
Francis  R.  Upton,  manager  of  the 
Edison  Lamp  Works,  Harrison,  N.  J. 
Some  time  later,  owing  to  ill  health, 
Mr.  Meadowcroft  took  a  leave  of 
absence,  returning  as  assistant  to  Major 
Eaton,  general  counsel  of  the  Edison 
General  Electric  Company.  A  few 
years  aftei'ward  he  went  back  to  the 
Edison  Lamp  Works  at  Harrison  as 
secretary  of  the  Edison  miniature  and 
decorative  lamp  department.  This 
position  he  held  for  about  seven  years. 


On  the  discovery  of  X-rays  by  Roentgen, 
Mr.  Meadowcroft  induced  the  company 
tc  manufacture  the  Ci'ookes  X-ray  tubes 
and  apparatus  and  took  charge  of  the 
X-ray  department.  Since  then  Mr. 
Meadowcroft  has  been  intei'ested  in 
developments  and  experiments  with 
liquid  air.  For  two  years  he  assisted 
Messrs.  Dyer  and  Martin  in  the  prep- 
aration of  their  biography  of  Mr. 
Edison.  He  is  author  of  "The  Boy's 
Life  of  Edison"  and  also  of  a  primer 
entitled  "A  B  C  of  Electricity,"  which 
has  had  a  sale  of  more  than  100,000 
copies.  In  1910  Mr.  Meadowcroft  was 
appointed  assistant  and  confidential 
secretary  to  Mr.  Edison,  a  position 
which  he  still  holds.  He  is  a  founder 
member  and  the  historian  of  the  Edison 
Pioneers,  an  organization  of  men  who 
were  at  one  time  associated  with 
Thomas  A.  Edison. 

W.  L.  Goodwin,  assistant  to  the 
president  of  the  Society  for  Electrical 
Development,  was  the  guest  of  honor 
at  a  dinner  given  by  the  H.  I.  Sackett 
Electric  Company  at  the  Lafayette 
Hotel,  Buffalo,  on  the  evening  of  June 
13. 

Herbert  I.  Markham,  who  has  been 
general  manager  of  the  Federal  Sign 
System  (Electric)  and  the  Federal 
Electric  Company,  has  resigned  and  has 
associated  himself  with  Paul  H.  Davis 
&  Company,  investment  bankers,  and 
the  Quaker  Manufacturing  Company, 
manufacturer  of  furnaces  and  ironing 
machines. 

Hoyt  Catlin,  who  since  1919  has  been 
developing  and  selling  heater  switches 
and  other  specialties  for  the  Bryant 
Electric  Company,  Bridgeport,  Conn., 
has  been  appointed  advei-tising  manager 
of  the  company.  For  ten  years  Mr. 
Catlin  was  identified  with  the  central- 
station  branch  of  the  electrical  industry 
as  assistant  to  the  manager  in  the  erec- 
tion and  operation  of  the  gas-electric 
plant  of  the  Ware  County  Light  & 
Power  Company  at  Waycross,  Ga.,  and 
later  as  specialist  on  electi'ic  ranges 
for  the  Pacific  Power  &  Light  Company 
of  Portland,  Ore.  In  1917  Landers, 
Frary  &  Clark  of  New  Britain,  Conn., 
engaged  him  to  develop  a  line  of  elec- 
tric ranges,  but  this  work  was  neces- 
sarily delayed  by  the  war.  At  the 
beginning  of  1919  he  became  connected 
with  the  Bryant  company. 


N.  G.  Symonds,  manager  of  the  in- 
dustrial division  of  the  Chicago  office 
of  the  Westing-house  Electric  &  Manu- 
facturing Company,  has  been  appointed 
manager  of  the  Chicago  office,  succeed- 
ing T.  Julian  McGill,  Mr.  Symonds  will 
have  completed  twenty  years  of  service 
with  the  Westinghouse  interests  on  Jan. 
1,  1922.  After  his  graduation  from  the 
Leland  Stanford,  Jr.,  University  of  Cali- 
fornia in  1901  as  an  electrical  engineer, 
his  first  position  was  with  a  mining 
company  in  the  Northwest.  A  short 
time  later  he  joined  the  organization  of 
the  Westinghouse,  Church,  Kerr  Com- 
pany of  New  York  in  the  stoker-erecting 


department.  In  January,  1903,  he  was 
made  district  superintendent  of  stoker 
erection,  a  position  he  held  for  two 
years.  When  the  Westinghouse  Machine 
Company  became  engaged  in  the  manu- 
facture of  stokers  Mr.  Symonds  went 
to  East  Pittsburgh  as  assistant  en- 
gineer of  that  company's  stoker  depart- 
ment. In  May,  1905,  he  was  made 
stoker  salesman  for  the  Chicago  office 
of  the  Westinghouse  company.  About 
1915,  when  the  Westinghouse  Machine 
Company  was  absorbed  by  the  Electric 
&  Manufactui'ing  company,  he  was 
made  manager  of  the  power  depart- 
ment. In  1918  he  was  appointed 
manager  of  the  industrial  division  of 
the  Chicago  office. 


Kichard  Hutchison,  formerly  district 
sales  manager  of  the  Babcock  &  Wilcox 
Boiler  Company,  with  offices  at  Boston, 
died  recently  at  New  Castle,  N.  B.  He 
was  born  at  New  Castle  in  1872  and 
was  well  known  in  New  England  en- 
gineering circles. 

Adolph  Sorge,  Jr.,  Western  repre- 
sentative of  the  Harrison  Safety  Boiler 
Works-Cochrane  Corporation,  died  on 
May  3.  Mr.  Sorge's  work  was  con- 
fined largely  to  mechanical  engineering. 
The  Sorge-Cochrane  hot-process  water 
softener  is  a  development  of  ideas  orig- 


inally patented  by  him.  He  was 
graduated  from  the  Stevens  Institute 
of  Technology  in  1875,  and  after  vari- 
ous activities  entered  the  steam  en- 
gineering field  in  Chicago  in  the  early 
nineties  as  superintendent  of  the 
foundry  of  the  Fraser-Chalmers  Com- 
pany, builder  of  mining  machinery  and 
steam  engines.  In  1895  he  became  West- 
ern representative  of  the  Harrison 
Safety  Boiler  Works,  and  he  continued 
with  that  organization  during  its  years 
of  development  and  expansion  into  the 
present  company. 


Trade  and  Market  Conditions 

Business  Reviews,  Together  with  Market  Letters 
from  Important  Trade  Centers,  on  the  Supply,  Demand  and  Prevailing  Prices  of 

Electrical  Apparatus  and  Supplies 


Two  Underlvingr  Features  for  Better 
Business  Conditions 

THE  second  reduction  in  its  discount  rate,  from  6J  to 
6  per  cent,  has  just  been  announced  by  the  Fedei'al 
Reserve  Bank  of  New  York,  acting-  with  the  approval  of 
the  Federal  Reserve  Board  at  Washington.  This  rate  of  6 
per  cent  existed  during  the  early  months  of  1920.  This 
lowered  rate  does  not  directly  create  easy  credit  conditions 
but  reflects  such  a  condition  and  is  a  consequence  of  it. 

Thomas  W.  Lamont,  of  J.  P.  Morgan  &  Company,  has 
just  returned  from  Paris,  where  he  was  financial  and  eco- 
nomic adviser  to  the  American  peace  delegation.  "Ger- 
many's acceptance  of  the  reparation  terms  marked  a  pivotal 
point  in  the  economic  status  of  Europe,"  said  Mr.  Lamont, 
"and  it  is  my  belief  that  impi'ovement  will  before  long  be- 
come manifest  in  the  world's  economic  condition.  For 
America  there  can  be  only  one  result  of  Germany's  accept- 
ance. It  will  mean  in  the  long  run  stimulus  to  manufacture, 
better  markets  for  our  farm  products  and  sound  and  in- 
creasing prosperity  in  both  foreign  and  domestic  trade." 


Analysis  of  Fan  Exports  for  the  Years 
1920  and  1919 

AN  ANALYSIS  of  fan-motor  export  figures  for  the  years 
■t\.  1920  and  1919  shows  that  while  these  exports  in  1920 
came  to  a  total  of  $1,365,766,  in  1919  they  reached  $1,421,- 
160.  There  was  no  uniformity  in  the  monthly  reports  dur- 
ing these  two  years.  In  1920  the  greatest  value  was  ex- 
ported in  December,  $257,432,  followed  by  June  and  May, 
with  January   turning  in   the   lowest   amount,   $29,587.     In 
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EXPORTS  BY  MONTHS  VERY  IRREGUL.Aii  EACH  YEAR 

1919,  however,  May  was  the  highest  month,  at  $269,934, 
followed  by  March  and  January,  December  being  lowest 
with  $32,648. 

British  India  took  the  greatest  value  in  fans  in  both  1920 
and  1919,  but  the  other  countries  do  not  hold  anything  like 
the  same  sequence  during  those  years.  There  were  eleven 
countries  importing  American  fans  in  1920  in  amounts  over 
$25,000,  while  in  1919  there  were  ten  countries.  The  Philip- 
pine  Islands'  total   for   1919  was  $43,418,   but   in   1920   its 


receipts  of  fans  from  the  States  amounted  to  only  $6,787. 
The  accompanying  table  shows  clearly  the  relation  of  buying 
during  the  past  two  years. 

Eleven  countries  in  1920,  importing  over  $25,000  worth 
of  American  fans  each,  took  $1,169,973  worth;  these  same 
countries  imported  $1,211,741  in  1919.  Fifty-five  countries 
in  1920,  importing  less  than  $25,000  worth  of  American 
fans,  took  $195,793  worth;  the  same  countries  in  1919  took 
$209,411  worth.     The  Eastern  Hemisphere  took  the  greater 


1920  .\XD   1919  F.AX  EXPORTS 

Value  of  1920 
Exports 
British  India $344  162 

Value  of  1919 
Exports 
$321  901 

Cuba.. 192,292 

49.064 

Canada 117,257 

China 82,838 

•Mexico 68.808 

289.319 

277.965 

51,466 

II  638 

Hongkong.                          *.                                         53  001 

77  949 

Japan                                '. 47,852 

22.661 
4  982 

Uruguay...                          ...                                                 26  105 

Brazil 25  830 

13,855 
31,748 
39  271 

.\ustralia 21.262 

England 19  189 

Straits  Settlements 17  009 

7  392 

Dutch  East  Indies 14  623 

14  319 

Panama    13213 

8  931 

43,418 

Forty-nine  other  countries  importing  fans 103,710 

64,340 

$1,365,766 

$1,421,160 

quantity  of  fans  in  both  years,  the  figures  of  the  seventeen 
countries  tabulated  for  1920  and  1919  being  respectively 
$676,969  and  §848,262.  The  corresponding  figures  for  the 
Western  Hemisphere  are  $585,087  and  $508,588.  Data 
have  been  compiled  by  the  Electrical  World  from  figures 
given  by  the  Bureau  of  Foreign  and  Domestic  Commerce. 


Excellent  Deliveries  on  Malleables 

UXDER  present  conditions  of  demand  delivery  of  malle- 
able-iron products  is  only  limited  by  the  time  required 
in  manufacture.  For  standard-pattern  items  this  would 
probably  range  in  the  neighborhood  of  one  month.  In 
view  of  the  situation  prevailing  in  the  malleable  market  just 
one  year  ago  it  seems  almost  incredible  that  conditions 
could  have  exactly  reversed  in  so  short  a  time.  Twelve 
months  ago  deliveries  were  anywhere  up  to  a  year  behind, 
while  at  present  operation  in  this  field  is  only  about  25  per 
cent  of  capacity  and  new  business  is  very  scarce.  The  auto- 
mobile trade,  one  of  the  large  consumers  of  malleables,  has 
long  been  flat,  but  it  shows  some  improvement  now. 

Prices  have  followed  the  pig-iron  market  down,  but 
not  nearly  to  so  great  an  extent  because  of  the  labor  fac- 
tor. Valley  furnace  malleable  pig,  Pittsburgh,  is  worth 
$25  per  ton  delivered,  a  drop  of  more  than  50  per  cent 
from  the  peak.  Prices  on  heavy  malleables  are  estimated 
to  be  down  from  20  to  25  per  cent  and  more,  but  on  light 
castings  the  drop  has  not  been  great,  being  only  about  5 
to  10  per  cent.  The  reason  for  this  difference  is  the  in- 
creased unit  cost  on  the  small  items  due  to  handling,  labor 
and  other  charges.  Wages  ai-e  down  about  20  per  cent, 
it  is  stated. 

At  the  present  time  word  has  already  gone  out  in  the 
trade  of  a  further  reduction  in  the  price  of  malleables  to 
be  made  on  July  1  amounting  to  10  per  cent.  There  seams 
little  hope  of  this  bringing  about  a  stronger  volume  of  buy- 
ing, however,  as  the  general  expectation  is  that  this  yesL- 
will  remain  quiet,  with  a  gradually  increasing  demar.i 
toward  the  end  of  1921. 
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Bill  Introduced  Would  Repeal  Portable 
Lamp  and  Fan  Tax 

FOUR  bills  which  amend  the  revenue  law  so  as  to  relieve 
industry  of  $1,730,000,000  annually  in  taxation  and 
transfer  this  to  the  owners  of  unused  land  and  the  in- 
heritors of  vast  fortunes  were  introduced  in  Congress  last 
week  by  Representative  Oscar  E.  Keller  of  Minnesota.  The 
bills  are  sponsored  by  the  committee  of  manufacturers  and 
merchants  on  federal  ta.xation,  of  which  Otto  Cullman  of 
Chicago  is  chairman,  and  which  is  said  to  have  a  member- 
ship of  more  than  31,000  substantial  business  firms  in  all 
parts  of  the  United  States. 

The  first  bill  repeals  all  existing  transportation,  stamp 
and  sales  taxes,  with  certain  exceptions,  and  also  i-epeals 
the  excess  profits  tax  and  the  10  per  cent  tax  on  the  in- 
come of  corporations.  The  interesting  feature  of  this  pro- 
jected measure  for  the  electrical  industry  is  that  portable 
lamps  and  fan  motors  have  been  and  still  are  included  in 
"sales  taxes." 

The  second  bill  amends  the  income  tax  so  as  to  distinguish 
between  earned  and  unearned  income.  The  third  bill  amends 
the  inheritance  tax  and  the  fourth  bill  provides  for  a  land- 
value  tax. 


A.  M.  E.  S.  Outlet  Box  Section  Extends 
Its  Scope 

AT  A  MEETING  of  the  Outlet  Box  Section  of  the  Associ- 
■Tx  ated  Manufacturers  of  Electrical  Supplies  held  on  June 
7  at  the  Edgewater  Beach  Hotel,  Chicago,  it  was  voted,  for 
the  purpose  of  facilitating  action  of  the  various  interested 
representatives  in  the  Outlet  Box  Section,  to  enlarge  its 
scope  to  embrace  manufacturers  of  switch  boxes,  outlet-box 
fittings  and  cast  boxes,  the  original  sections  to  be  divided 
into  four  sections  by  the  addition  of  the  new  ones  named. 
Only  actual  manufacturers  of  products  involved  will  be 
eligible  to  the  Outlet  Box  Section,  it  is  understood,  the  term 
"manufacturers"  to  mean  only  companies  who  have  invested 
in  plant  tools  and  machinery  to  produce  the  said  products. 
The  officers  of  the  Outlet  Box  Section  are:  G.  H.  Sicard, 
chairman,  Pratt-Chuck  Company,  and  H.  G.  Knoderer,  sec- 
retary, Sprague  Electric  Works.  R.  P.  Harrison,  Thomas  & 
Betts  Company,  was  elected  chairman  of  the  Cast  Box  Sec- 
tion and  H.  G.  Knoderer,  secretary.  Of  the  Outlet  Box 
B'ittings  Section  R.  P.  Harrison  is  chairman  and  C.  Ren- 
shaw.  National  Metal  Molding  Company,  is  secretary.  Of 
the  Svritch  Box  Section  F.  H.  Merrill,  Appleton  Electric 
Company,  is  chairman  and  C.  Renshaw  is  secretary. 


Increased  Buying  of  Cross-Arms 

AXT'HETHER  it  is  due  to  recent  price  decreases  or  not 
'  "  is  uncertain,  but  producers  report  that  buying  of 
crossarms  shows  quite  an  increase  of  late.  This  increase  in 
demand,  it  is  stated,  centers  around  central-station  buying, 
the  electric  railway  market  being  quiet.  Demand  is  still  far 
from  normal,  but  producers  are  encouraged  because  it  shows 
up  as  well  as  it  does. 

There  may  be  some  connection  between  current  buying 
and  the  price  situation,  for  on  the  first  of  this  month  a  gen- 
eral cut  on  long-leaf  yellow-pine  cross-arms  was  made 
amounting  to  about  10  per  cent.  Fir  cross-arms  were  not 
affected  by  the  drop.  This  is  not  the  first  price  decrease 
on  cross-arms  this  year,  as  a  cut  amounting  to  15  per  cent 
was  made  on  Feb.  1  and  another  varying  from  9  to  15  per 
cent  on  March  1.  These  covered  both  fir  and  pine  arms, 
and  in  addition  fir  arms  went  down  about  10  per  cent  the 
middle  of  April. 

Stocks  are  reported  to  be  good  with  immediate  shipments 
prevailing.  Producers  are  optimistic  that  the  market  will 
open  up  considerably  more  during  the  latter  months  of  the 
year. 

Current  prices  on  75-per-cent-heart,  long-leaf  yellow-pine 
arms,  quoted  by  a  representative  producer,  are  given  below. 
The  quotations  include  the  recent  cut  above  mentioned  and 
are  made  f.o.b.  Hattiesburg,  Miss.  Electric  light  arms,  two- 
pin,  3  ft.  X  3J  in.  X  4J  in.,  less  than  1,000  lineal  ft.,  $28.61  per 


100  net,  over  1,000  lineal  ft,  $25.43;  6  ft.  x  3i  in.  x  4 J  in., 
six-pin,  less  than  1,000  lineal  ft,  $57.23,  over  1,000  lineal 
ft.,  $50.87;  N.  E.  L.  A.  arms,  5  ft  7  in.  x  3i  in.  x  Al  in., 
four-pin,  less  than  1,000  lineal  ft.,  $64.72,  over  1,000  lineal 
ft.,  $57.52;  New  England  arms,  5  ft.  6  in.  x  3i  in.  x  4J  in., 
four-pin,  less  than  1,000  lineal  ft.,  $57.23,  over  1,000  lineal 
ft,  $.50.87.  Quotations  on  the  same  size  arms  as  above, 
in  the  same  quantities  f.o.b.  cars  Rutherford,  N.  J.,  on 
McCormick  fir  are  as  follows:  $51.09,  $45.41;  $102.18, 
$90.83;  $115.56,  $102.72;  $102.18,  $90.83. 


Chicago  Contractor-Dealers'  Need  for 
Building  Up  Stocks 

THE  announcement  that  Federal  Judge  Landis  has  con- 
sented to  act  as  arbitrator  in  the  dispute  between  the 
building  trades  and  the  contractors'  association  of  Chicago 
and  his  action  in  insisting  that  building  be  resumed  imme- 
diately pending  a  final  settlement  find  Chicago  contractor- 
dealers  in  a  more  favorable  position  than  dealers  in  other 
building  materials.  While  the  local  lumber,  steel,  brick  and 
other  building-material  interests  have  been  forced  to  keep 
their  stocks  close  to  normal  on  the  chance  that  construc- 
tion would  be  resumed  at  any  moment,  electrical  contractor- 
dealers  have  been  able  to  liquidate  and  cut  down  their 
supplies  of  various  items  and  can  now  start  to  restock  at 
the  present  favorable  prices. 

In  general  contractor-dealers  have  considerably  reduced 
their  supplies  of  such  items  as  conduit,  rubber-covered  wire, 
sockets,  fuses,  knobs  and  tubes,  plugs,  switches,  boxes,  etc., 
while  jobbers  have  plenty  of  this  material  on  hand.  This 
is  an  added  instance  of  the  fact  that  more  often  than  not 
the  jobber  saves  the  dealer  from  some  precarious  situations 
and  is  an  essential  in  any  distribution  system.  Under 
present  conditions  local  dealers  can  obtain  almost  any 
amount  of  supplies  from  jobbers  within  forty-eight  hours. 

Chicago  building  experts  estimate  the  construction  under 
way  and  planned  for  this  season  to  be  $100,000,000.  Of 
this  amount  from  $4,000,000  to  $5,000,000  should  go  into 
wiring,  fixtures,  engines  and  generators.  This  schedule 
does  not  include  the  preliminary  work  being  done  on  the 
Illinois  Central  Railroad  electrification  project. 


The  Metal  Market  Situation 

\X7'ITH  continued  lack  of  demand  in  the  copper  industry, 
'  '  prices  have  again  weakened  and  are  about  J  cent 
lower  on  all  positions  compared  with  a  fortnight  ago.  Some 
consumers  have  been  induced  by  the  low  prices  to  purchase 
some  copper  for  June,  July  and  August  and  domestic  de- 
mand is  increasing.  Foreign  buying  is  very  light  and  ex- 
change rates  continue  in  their  recent  decline.  Large  pro- 
ducers have  quoted  13  cents  per  pound  delivered  for  as  far 
ahead  as  July,  and  small  selling  interests  are  reported  to 
have  accepted  orders  at  12.62 J  cents  delivered  for  prompt 
and  June  copper.  The  third-quai-ter  position  is  held  at  13 
cents  to  13.25  cents.     • 


NEW  YORK  METAL  MARKET  PRICE 

June  14.  1921  June  21,  1921 

Copper                                                                      £      s      d  £      s     d 

London,  standard  spot 73      7      6  70     7      6 

Cents  per  Pound  Cents  per  Pound 

Primel.ake 13  00— U. 25  12  75— 13  (fO 

Electrolytic 13  00— 1J.12J  12  62)— 13,00 

Casting 12  00—12  25  11.75—12  00 

Wirebase 15  00—15  25  15.00—15  25 

Lead,  trust  price 4  50  4  50 

.\ntimony 5l2i  5   12! 

Nickel,  Ingot 41   00  41   00 

Sheet  zinc.  fob.  smelter 10  00  10  00 

Zinc,  spot 4  95  4  95 

Tin 29  37J  29.00 

Aluminum,  98  to  99  per  cent 28.00  21.08 

OLD  METALS 

Cents  per  Pound  Caoto  per  Pound 

Hea\T.  copper  and  wire 10  00—10  50  10.00—10  25 

Brass,  heavy 5  00—5  25  4  75—  $  On 

Bra.s3,  Ught  ...                                   4  50—4  75  4  00—  «.50 

Lead,  heavy..                                  3  75—3  90  3  50—3  75 

Zinc,  old  scrap 2  50—2  75  2  50—162) 
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The  Week 

IN  TRADE 

Prices    When    Quoted    Are    Those    Prevailing    at    the 

Opening  of  Business   on   Monday   of  This   Week   for 

Points  West  of  the  Mississippi  River  and  on  Tuesday 

for  All  Eastern  Points 


TRADE  in  electrical  materials  continues  to  hold  a  quiet 
course,  with  little  hope  advanced  of  real  activity  before 
the  fall  months.  Building  of  residences  is  keeping  up  at  a 
fair  rate  in  nearly  all  sections  of  the  country.  The  Chicago 
deadlock  has  been  broken  and  building  has  been  resumed. 
Northern  California,  however,  has  not  got  back  its  activity 
in  this  line.  Commercial  and  industrial  construction  is 
quiet. 

Although  general  supply  business  is  on  a  low  level,  heat- 
ing devices  are  moving  well  in  Chicago  and  hollow  ware  in 
the  Intermountain  and  San  Francisco  districts.  Washing 
machines  keep  up  in  Chicago,  while  in  California  ironers 
and  dishwashers  are  moving  well.  Fan-motor  sales  have 
picked  up  all  over.  From  the  Southeast  the  reports  of  good 
crop  yields,  except  cotton,  open  the  way  for  better  fall 
business,  and  in  the  Intermountain  regions  the  crop  outlook 
is  better  than  for  several  years. 

Though  Boston  reports  New  England  collections  a  little 
easier  to  make,  the  other  parts  of  the  country  hold  that 
it  is  no  easier  to  get  in  the  money.  Movement  of  wool  in 
the  Mountain  States  is  providing  a  little  relief  there. 


NEW  YORK 


There  is  not  a  great  deal  of  consistency  to  reports  on 
trade  this  week;  in  several  quarters  a  slight  improvement 
is  noted,  but  in  others  business  shows  no  change.  A  large 
jobbing  house  finds  that  wire  and  motors  from  5  hp.  down 
are  moving  better.  The  general  market  is  quiet,  however. 
Plans  filed  for  building  work  and  contracts  let  recently 
show  quite  an  increase,  but  there  is  apparently  not  much 
activity  of  this  nature  at  a  stage  which  aids  the  electrical 
market. 

Armored  cable  boxes  are  down  15  per  cent,  the  second 
reduction  this  year.  Prices  on  conduit  are  being  shaded, 
and  in  fact  there  is  very  little  material  on  which  prices 
are  not  lowered  on  occasion  to  meet  competition.  Fan 
buying  has  shown  its  first  signs  of  life  but  is  not  generally 
good.  Vacation  sales  of  flashlights  have  been  disappoint- 
ing. Schedule  material  is  moving  a  little  better,  but  rather 
because  the  trade  is  again  replacing  stock  following  the  re- 
cent price  decrease.  Thirty  days'  supply  of  goods  is  about 
the  most  that  any  jobber  is  carrying,  while  the  stocks  of 
a  good  many  are  considerably  under  this. 

Armored  Cable  Boxes. — ElTective  June  20,  manufacturers 
of  armored  cable  ceiling  boxes  reduced  prices  21  cents  per 
box  in  standard-package  quantities  to  jobber.  This  amounts 
to  about  15  per  cent  and  follows  a  cut  of  25  per  cent  made 
earlier  this  year. 

Conduit. — Fairly  good  stocks  are  held,  but  very  little  is 
moving.  In  2,500-ft.  lots  1-in.  black  is  quoted  at  $62  to 
$65.28;  galvanized,  $66.86  to  $70.38;  1-in.  black,  $116  to 
$123.75;  galvanized,  $125.65  to  $134.  These  prices  are  being 
shaded  at  present. 

Non-Metallic  Flexible  Conduit. — Little  or  none  of  this 
material  is  moving  and  stocks  are  spotty.  In  1,000-ft.  lots 
ih-in.  brings  $22  to  $23.10  and  i-in.  from  $24  to  $25.15. 

Lamp  Cord. — Good  stocks  are  held,  but  these  are  not 
moving.  No.  18  cotton-twisted  in  1,000-ft.  lots  sells  for 
$13.75  to  $17.70  and  parallel  from  $16.50  to  $18.75. 

Tape. — Demand  is  spotty  and  on  the  whole  is  far  from 
good.     The   supply   is   plentiful   and   in   100-lb.   lots   brings 


all  the  way  from  38  and  37  cents  per  pound  on  friction  and 
rubber  tape  respectively  to  a  high  range  of  52  cents  on  both. 
The  average  price,  however,  varies  from  40  to  45  cents. 

Fuses. — Price  reductions  have  not  helped  stimulate  the 
present  fair  demand  much.  In  standard-package  quantities 
jobbers  quote  N.  E.  C.  standard  non-renewable  30-amp. 
fuses  at  $7.50  to  $11  per  100,  and  30-amp.  renewable  fuses 
listing  at  50  cents  each,  40  to  42  per  cent  off  list. 

Safety  Switches. — Several  jobbers  say  demand  has  picked 
up  materially  and  is  fairly  good  at  present  but  others  do 
not  confirm  this,  especially  on  switches  for  industrial  use. 
The  growing  favor  of  the  meter  switch  used  extensively  in 
New  Jersey  has  undoubtedly  helped  sales  of  this  type. 
Prices  are  steady  for  the  time  being. 

Flashlights. — There  has  been  a  small  vacation  demand  but 
nothing  great  as  yet.  Renewal  business  is  only  average. 
In  standard  packages  40  and  10  per  cent  is  allowed. 

Fans. — Within  the  last  week  or  two  fans  have  started  to 
move  and  a  number  of  jobbers  report  good  sales,  but  the 
general  situation  is  not  what  it  should  be  as  several  houses 
have  not  yet  really  begun  to  sell.  The  most  popular  size 
is  the  16-in.  oscillator. 


CHICAGO 


In  the  construction  labor  controversy  both  sides  pre- 
sented arguments  to  the  arbitrator.  Federal  Judge  Landis, 
this  week.  Work  has  been  resumed  on  all  jobs  which  were 
under  way  when  the  shutdown  came,  probably  20,000  men 
returning  to  work.  This  has  put  some  life  into  sales  of 
construction  supplies,  but  no  new  work  is  being  initiated 
pending  the  arbitrator's  decision,  which,  it  is  stated,  will 
probably  not  be  made  until  the  end  of  this  week.  A  dis- 
turbing feature  is  the  failure  of  the  carpenters'  unions  to 
agree  to  abide  by  the  result  of  the  arbitration.  Many  of 
them  have  refused  to  return  to  work  and  as  a  result  the 
progress   of  work   under   way   is   being   seriously   retarded. 

Trade  conditions  remain  quiet,  prices  in  most  lines  re- 
maining unchanged  and  orders  being  limited  to  actual  re- 
quirements. 

Ninety  days  remain  the  average  for  collections  in  the 
jobbing  trade,  no  real  improvement  having  been  noted. 
Money  stringency  continues,  both  in  the  farming  districts 
and  in  the  manufacturing  towns,  pai'ticularly  in  such  cities 
as  devote  most  of  their  activity  to  one  particular  line.  Col- 
lections in  the  city  of  Chicago  still  remain  better  than 
in  the  country. 

Heating  Appliances. — Former  prices  still  prevail  and  the 
usual  rush  of  wedding  trade  has  caused  a  real  flurry  in  de- 
mand. Some  jobbers  report  stocks,  not  large  to  begin  with, 
as  exhausted.  The  demand  is  not  playing  any  favorite, 
everything  from  a  flatiron  at  $7.75  up  to  nine-cup  perco- 
lator at  $25  moving  with  equal  celerity.  The  advent  of 
extreme  hot  weather  is  helping  the  market. 

Fans. — Midsummer  temperature  prevailing  in  June  has 
helped  distribution  of  fans,  particularly  for  household  use. 
Normal  demand  is  sufficient  to  keep  stock  moving  without 
any  special  price  inducement.  A  peculiarity  of  the  trade  is 
that  while  marked  economy  is  noted  on  the  part  of  the  re- 
tail buyer  in  practically  all  lines,  the  better  types  of  fans 
are  having  first  call. 

Washing  Machines. — This  line  continues  to  be  the  back- 
bone of  the  retail  business  and  seems  in  better  shape  than 
any  other  all  along  the  line  from  the  manufacturer  down  to 
the  retailer.  Factory  activity  is  remaining  about  constant 
at  the  pace  set  in  April,  and  sales  effort  backed  by  the 
proper    financial    arrangement    meets    unfailing    response. 

Line  Hardware. — A  reduction  of  5  per  cent  on  all  line 
hardware  has  just  gone  into  effect.  Business  is  quiet,  being 
limited  to  maintenance  i-equirements  almost  exclusively. 
The  apparent  probability  of  a  cut  in  steel  prices  in  the  near 
future  discourages  any  heavy  buying. 

Wire. — All  quotations  are  unchanged.  Market  for  outside 
wire  is  very  limited,  greatest  activity  being  noted  in  bare 
copper  for  replacement.  A  slight  increase  in  demand  for 
inside  wire  is  noted  in  the  city,  due  to  resumption  of  build- 
ing work,  but  buying  is  very  cautious. 
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BOSTON 

No  marked  change  is  apparent  in  trade  this  week,  al- 
though the  general  trend  is  upward  in  volume.  Jobbers' 
stocks  in  many  lines  are  now  considerably  reduced,  and 
on  some  makes  of  domestic  labor-saving  equipment  deliv- 
eries are  running  up  to  three  or  four  weeks.  Collections 
are  a  trifle  better,  and  one  large  house  i-eports  that  its 
leading  accounts  are  being  liquidated  to  better  advantage. 
Seasonal  appliances  are  rather  dull  and  power  equipment  is 
moving  very  slowly.  Building  and  engineering  contracts 
for  the  week  ended  June  14  totaled  in  New  England  $3,329,- 
300,  according  to  the  published  Dodge  reports.  This  rep- 
resents a  low  volume  compared  with  con-esponding  weeks 
of  war-time  years  except  1918,  which  it  exceeds  by  half  a 
million  dollars.  Labor  conditions  in  the  electrical  field  are 
relatively  quiet  this  week.  Central-station  output  is  very 
well  maintained  considering  the  general  business  situation. 

Motors. — Light  buying  of  small  motors  in  single  lots  is 
repoi-ted,  vrith  increased  sales  to  diversified  industries.  This 
business  is  far  below  normal,  but  appears  to  have  turned 
the  corner  toward  better  demand. 

Flatirons. — Vigorous  sales  campaigns  are  moving  flatirons 
fairly  well.  On  some  lines  deliveries  are  being  met  by 
subdividing  shipments.  Prices  are  unsteady  on  the  older 
designs,  which  are  being  offered  at  mark-down  sales  in 
retail  circles.  In  a  three  weeks'  campaign  just  closed  the 
Centi-al  Maine  Power  Company  sold  1,641  irons  against  a 
quota  of  1,505,  yielding  about  $8,000.  The  latter  designs 
are  firmer  in  price. 

Rubber-Covered  Wire. — A  moderate  demand  is  reported, 
with  good  stocks.  Single-braid  No.  14  is  moving  at  $7.50 
per  1,000  ft.  net  in  lots  of  1,000  ft.,  $6.50  in  5,000-ft.  lots. 
and  on  application  above  this.  Central-station  expansion  is 
slow  and  new  house  wiring  is  not  normally  active.  One 
suburban  central  station  near  Boston  will  obtain,  however, 
about  $30,000  worth  of  house-wiring  contracts  in  a  six 
weeks'  campaign  now  concluding. 

Flexible  Armored  Conductor. — Prices  are  weak  in  quan- 
tity sales.  This  material  is  moving  fairly  well  at  present, 
and  in  lots  of  1,000  ft.  $55  per  1,000  ft.  is  being  obtained 
on  single-strip  or  double-strip  No.  14. 

Non-Metallic  Flexible  Conduit. — Small  quantities  are  being 
handled  in  this  territory  with  no  complaint  as  to  supply. 
The  demand  is  somewhat  spotty.  Prices  are  softer,  J-in. 
selling  at  $22.50  per  1,000  ft.  in  1,000-ft.  lots  and  at  $30 
per  1,000  ft.  in  lots  of  250  ft.  The  3'2-in.  size  sells  re- 
spectively as  to  quantity  at  $20  and  $25  per  1,000  ft. 

Ironers. — Considerable  interest  is  developing  in  this 
equipment.  An  active  retailer  complained  Monday  that 
stocks  are  too  low  in  some  cases  to  enable  him  to  close 
immediate  sales. 

"Nail-it"  Knobs. — Although  the  demand  is  not  heavy, 
some  sales  are  going  through  from  existing  stocks.  Pres- 
ent prices  in  barrel  lots  and  three-barrel  lots  are  $21  and 
$18  per  1,000  respectively. 

Iron  Conduit. — The  market  is  not  very  active,  but  some 
pipe  is  moving  into  the  hands  of  contractors  doing  con- 
struction work.  Typical  net  prices  per  1,000  ft.  are  as 
follows  in  less  than  2,500-lb.  lots;  h-m.,  black  $62.18,  gal- 
vanized $67.28;   3-in.,  black  $80.67,  galvanized  $87.57. 

Pu.sh  Switches  and  Plates. — The  latest  prices  on  this 
equipment  are  given  below,  current  demand  being  moderate 
only,  standard  packages:  single-pole,  27  cents;  three-way, 
38  cents;  one  gang,  11  cents;  two  gang,  22  cents;  three- 
gang,  33  cents. 

ATLANTA 

This  week  gives  indication  that  business  so  far  for  the 
month  of  June  in  the  electrical  jobbing  trade  is  consider- 
ably improved  over  the  May  average,  one  or  two  of  the 
firms  reporting  an  increase  of  as  much  as  30  per  cent  in 
the  volume  of  business  done.  Conditions  in  the  rural  dis- 
tricts continue  slow,  though  Florida  activities  continue  to 
hold  up  unusually  well.  This  in  a  measure  is  a  reflection 
from  an  excellent  citrus  crop  and  tourist  patronage.  Crop 
reports  from  various  Southern  states  indicate  excellent  con- 


ditions in  agricultural  lines,  virtually  all  crops  being  in 
very  good  shape  for  this  ti.ne  of  the  year,  with  the  ex- 
ception of  cotton.  Among  these  is  the  report  from  Louisi- 
ana that  the  rice  sales  are  already  2,500,000  pockets  ahead 
of  last  year,  with  the  European  demand  very  firm.  These 
conditions  will  not  serve  to  assist  business  in  general  until 
early  fall,  when  the  farming  population  is  able  to  market 
its  products  and  thus  liquidate  outstanding  obligations. 
Porcelain. — A  general  price  reduction  in  all  lines  of 
porcelain,  ranging  from  5  per  cent  to  8  per  cent,  became 
effective  this  week,  but  has  not  served  as  yet  to  cause  any 
activity  above  that  of  the  past  few  weeks.  Stocks  are  dull 
and  heavy. 

Fans. — The  continued  hot  spell  is  assisting  in  a  brisk 
movement  of  fans,  though  the  volume  of  business  this  year 
will  not  equal  that  of  last.  Ceiling  fans  are  moving  very 
satisfactorily.  In  the  case  of  desk  fans  it  is  to  be  noted 
that  purchasers  are  buying  smaller-size  fans  this  year  than 
heretofore. 

Ventilating  Equipment. — Hand-to-mouth  purchases  are 
still  the  rule  as  jobbers  and  dealers  could  not  anticipate  what 
this  specialty  would  do.  Orders  are  coming  in  very  satis- 
factorily, however,  in  spite  of  the  necessity  for  a  large 
proportion  of  factory  shipments  because  of  spotty  stocks. 
The  demand  seems  to  be  strongest  for  the  24-in.  size. 

Twin  Plugs. — Jobbers  and  retailers  report  rapid  sales. 
An  8  per  cent  price  reduction  was  offered  last  week. 

Sewing  Machines. — In  the  territory  as  a  whole  these  are 
moving  very  slowly,  but  special  campaigns  have  served  to 
sell  a  very  fair  quantity  in  Atlanta  and  vicinity.  All  jobbers 
report  heavy  stocks. 

Interphones. — The  demand  can  be  reported  as  only  fair, 
the  tendency  of  builders  being  to  eliminate  all  items  of  ex- 
pense, with  the  result  that  this  specialty  has  not  kept  pace 
with  other  lines  of  building  material.  Local  stocks  are  re- 
ported as  quite  heavy. 

Wire. — Rubber-covered  continues  on  a  15-cent  base  in  the 
face  of  a  very  weak  market.  The  price  is  not  stabilized  on 
sizes  up  to  No.  14,  there  being  a  variation  of  around  50 
cents  per  1,000  ft.  Weatherproof  continues  to  hold  up  fairly 
well  in  the  more  popular  sizes  of  No.  6  to  No.  12  and  is 
steady  on  a  16-cent  base. 

Flexible  Armored  Conductor.  —  This  occupies  a  rather 
peculiar  position  at  the  present  time,  the  quotations  being 
offered  showing  little  or  no  stability  owing  to  a  very  spotty 
demand  and  heavy  stocks.  The  average  quotation  is  on  the 
basis  of  $69  per  1,000  ft.,  though  recent  quotations  show 
a  variation  of  as  much  as  $10  per  1,000  ft.  from  that  figure. 


ST.  LOUIS 

Business  conditions  in  this  territory  seem  to  be  approach- 
ing a  certain  level  whei-e  but  little  weekly  change  can  be 
noted  in  demand  or  production.  This  level,  while  materially 
higher  than  that  prevailing  at  the  first  of  the  year,  is  never- 
theless in  most  lines  far  from  normal.  No  appreciable  bet- 
terment in  business  conditions  is  now  expected  before  fall, 
and  some  express  the  possibility  that  it  may  not  come  until 
spring.  However,  it  cannot  be  denied  that  the  foundations 
of  the  business  structure  in  this  locality  are  becoming 
stronger;  credit  is  more  substantial,  stocks  are  everywhere 
reduced  to  the  minimum,  giving  higher  turnover;  demand 
for  essential  commodities  is  increasing,  and  conservatism 
marks  all  business  developments.  The  same  conditions  are 
found  in  the  electrical  jobbing  and  merchandising  lines.  A 
good  volume  of  business  is  found,  but  it  is  reported  that 
the  profits  therefrom  are  meager  owing  to  the  continued 
necessity  of  revising  inventory  valuations  downward. 

Schedule  Materials. — A  reduction  of  six  points  in  the  dis- 
counts on  all  schedule  materials  is  announced.  Stocks  are 
rather  heavy  in  all  items  and  the  demand  is  considered  slow. 

Knobs  and  Tubes. — Very  light  movement  is  encountered 
because  of  the  small  amount  of  new  consti-uction  work. 
Some  increase  is  noted  as  residential  building  increases. 
Stocks  are  about  in  line  with  the  demand.  "Nail-it"  knobs 
are  quoted  by  a  large  jobber  at  $19.80  per  1,000  in  barrel 
lots.     Three-inch  tubes  are  quoted  at  $8.30  per  1,000. 
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Fuses. — Steady  demand  in  almost  all  sizes  and  kinds  is 
experienced.  Stocks  are  maintained  on  a  conservative  basis. 
In  standard  package  lots  the  prices  on  N.  E.  C.  220-volt 
cartridge  fuses  are  quoted  by  a  representative  jobber  as:  10 
amp.,  13J  cents  each;  30  amp.,  13J  cents;  60  amp.,  17J  cents. 
Other  quotations  run  lower;  for  example,  one  quotation  of 
10  cents  is  found  on  the  30-amp.  size.  The  30-amp.  renew- 
ables  are  quoted  at  about  29  cents  each  in  standard  packages. 

Conduit. — A  representative  price  for  S-in.  black  is  $66.10 
per  1,000  ft.  and  for  1-in.  black  $123.70  per  1,000  ft.,  both 
in  5,000-ft.  lots.  These  prices  are  about  5  per  cent  lower 
than  those  quoted  a  few  weeks  ago  by  the  same  jobber. 
In  the  expectancy  of  lower  prices  stocks  have  been  kept 
at  a  minimum  by  most  jobbers  for  some  time.  A  small 
increase  in  demand  is  reported. 

Wire. — A  fairly  good  demand  for  the  smaller  sizes  of 
rubber-covered  held  throughout  the  week,  and  there  is  a 
slight  tendency  toward  increased  demand  on  weatherproof. 
Some  purchasing  by  the  jobbers  from  manufacturers  is 
found,  but  as  a  rule  just  enough  to  maintain  satisfactory 
stocks.  The  price  on  No.  14  rubber-covered  remains  around 
$6.75  per  1,000  ft. 

Safety  Switches. — One  line  of  switches  has  been  reduced 
about  5  per  cent  in  price  in  certain  kinds.  Other  reductions 
would  not  be  unexpected.  The  volume  of  sales  is  rather 
low.  Stocks  appear  to  be  everywhere  in  line,  and  conse- 
quently jobbers  have  been  firm  in  their  prices. 

Fans. — Continued  warm  weather  has  maintained  good 
wholesale  and  retail  movement  the  past  week.  The  indica- 
tions are  that  the  year  will  be  a  very  successful  one  in 
this  line.  Replacements  in  stocks  are  being  closeiy  watched 
to  avoid  the  possibility  of  carrying  over  any  large  amount 
of  stock  until  next  year. 


ing  their  sales  facilities  by  the  installation  of  wireless  de- 
partments and  wireless  demonstrating  and  sample  rooms 
where  amateur  operators,  who  furnish  the  bulk  of  the 
present  business,  may  drop  in  for  information  and  practi- 
cal suggestions.  Daily  wireless  demonstrations  are  made 
in  the  larger  stores. 


SAN  FRANCISCO 


The  builders'  strike,  from  which  the  present  electricians' 
lockout  is  an  outgrowth,  seems  to  be  progressing  toward 
an  eventual  settlement.  A  comparatively  few  of  the  elec- 
trical contractors  are  operating  full  staffs  on  the  open- 
shop  plan;  there  is  plenty  of  work  in  sight  for  them.  Tho 
larger  jobs  are  still  held  in  abeyance,  although  union  leaders 
instructed  the  men  that,  beginning  June  20,  there  would 
be  no  objection  to  their  signing  for  work  on  jobs  where 
the  open  shop  prevailed.  It  is  felt  that  the  situation  is 
now  reaching  its  crux  and  that  next  week's  developments 
will  prove  a  determining  factor. 

The  contracting  business  of  northern  California  is  vir- 
tually at  a  standstill,  and  the  appliance  business  has 
slackened  noticeably,  but  the  power  companies  are  still  pro- 
viding excellent  business  in  pole-line  materials.  Another 
source  of  good  business  is  the  government,  all  of  whose 
yards  are  operating  at  top  speed.  The  extensive  military 
plant  of  the  government  at  the  Presidio,  San  Francisco,  is 
congested  not  only  because  of  the  removal  thither  of  the 
Western  Corps'  headquarters  staff  but  also  because  of  the 
constantly  increasing  military  and  naval  activity  along  the 
Pacific  Coast. 

Credits  and  collections  are  below  normal  and  some 
jobbers  report  a  very  lax  interpretation  by  their  customers 
of  the  cash  discount. 

Household  Appliances. — The  customary  June  wedding 
sales  were  reflected  in  a  better  movement  of  household  ap- 
pliances, particularly  of  the  percolators  and  smaller  hoi 
low  ware.  Most  dealers,  in  expecting  the  drop  in  list 
prices  of  flatirons  and  small  heating  devices,  have  been 
buying  in  negligible  quantities.  Of  the  larger  appliances 
for  household  service  ironers  and  dishwashers  are  show- 
ing a  movement  beyond  all  proportion  to  the  better-known 
clothes  washers  and  vacuum  cleaners.  They  are  being  dis- 
played well  and  in  nearly  every  case  are  being  demonstrated 
in  the  stores.     Sewing  machines  have  picked  up. 

Marine  Material. — The  seamen's  strike,  which  has  filled 
Pacific  Coast  harbors  with  idle  ships,  has  dropped  marine 
wiring  to  a  small  fraction  of  its  normal  volume. 

Radio  Material. — Probably  the  best-selling  retail  line  at 
the  present  time  is  that  of  wireless  material.  More  and 
more  dealers  are  carrying  complete  stocks  and  are  improv- 


SALT  LAKE  CITY— DENVER 

The  outlook  for  big  crop  yields  in  the  Intermountain 
region  has  not  been  brighter  in  a  number  of  years.  Though 
farmers  are  hard  put  to  it  for  additional  labor  during  the 
period  of  planting,  there  has  been  little  reduction  of  acreages 
of  the  various  kinds  of  crops.  The  recent  disposal  of  wool 
has  brought  some  money  into  the  banks  but  not  in  sufficient 
amounts  to  relieve  entirely  the  tense  credit  situation.  Col- 
lections are  reported  to  be  about  as  slow  as  ever.  The 
building  of  homes  is  proceeding  at  a  fairly  good  rate  in 
the  larger  cities.  Jobbers  are  plentifully  stocked  with  all 
electrical  materials  called  for  by  contractors  and  can  make 
deliveries  on  demand.     Labor  conditions  are  good. 

Motors. — Dealers,  especially  those  maintaining  service 
stations,  report  a  large  demand  for  motors  of  the  size  that 
are  used  principally  for  replacement  on  washing  machines 
and  sewing  machines. 

Hollow  Ware. — With  the  advent  of  hotter  weather  and 
the  consequent  increased  use  of  chafing  dishes,  toasters  and 
percolators,  trade  in  hollow  ware  is  showing  a  mai'ked  im- 
provement. 

Flashlamps. — Business  in  this  line  is  particularly  good 
at  present,  the  impetus  in  demand  coming  from  their  in- 
creased use  during  the  touring  season.     The  price  is  stable. 

Flatirons. — Some  dealers  .are  stimulating  business  by 
offering  a  trade-in  proposition  on  used  irons.  The  regular 
demand,  however,  is  small,  and  the  price  is  regarded  as  the 
biggest  bar  to  general  buying. 


SEATTLE— PORTLAND 

Neither  jobbers  nor  dealers  in  Seattle  and  the  Puget 
Sound  district  report  any  change  over  several  weeks  past, 
and  they  assert  that  June  business  will  be  as  light  as 
or  lighter  than  that  of  the  preceding  month.  In  spite  of 
increased  efforts  to  increase  sales  volume,  sales  of  house- 
wiring  devices,  schedule  material  and  domestic  appliances, 
while  not  dropping  off,  are  far  below  original  expectations. 
There  are  frequent  drops  in  prices  on  certain  lines,  par- 
ticularly cord,  switches,  schedule  materials,  etc.  These  de- 
creases, while  not  large,  have  an  effect  on  jobbers  with 
large  stocks.  Domestic  appliance  prices  are  holding  up  and 
are  not  expected  to  drop  until  fall,  if  then.  Collections  are 
no  better  and  no  worse.  It  is  believed  there  will  be  a 
considerable  number  of  failures  of  small-appliance  dealers 
and  contracting  firms  in  this  district  before  and  during  fall 
months  unless  conditions  change  radically. 

Residential  construction  is  still  showing  improvement. 
The  larger  class  of  construction,  however,  is  being  held  up 
more  or  less  because  of  improper  financing  and  in  many 
cases  the  lack  of  any.  In  western  Oregon  and  Washington 
114  lumber  mills  report  last  week's  production  at  57,700,000 
ft.,  which  is  30  per  cent  below  normal.  The  mills  and  camps 
Ere  expected  to  close  down  for  a  week  or  two  early  in  July, 
and  during  this  time  many  will  make  repairs  and  better- 
ments. The  non-employment  situation  is  still  far  from  a 
solution  as  there  are  about  6,000  idle  men  in  Seattle  alone. 

Portland  jobbers  report  business  improving  somewhat, 
but  the  change  is  very  slight.  There  is  some  activity,  how- 
ever, in  line  construction  material.  There  has  been  no 
warm  weather  in  this  section  of  sufficient  duration  to  de- 
velop any  activity  in  fan  sales.  The  credit  situation  is  in 
very  poor  shape;  collections  are  not  materially  better  than 
they  ha\'e  been,  the  average  for  Portland  being  about  forty- 
six  days  outstanding.  The  average  is  kept  down  as  low 
as  this  primarily  by  the  promptness  of  large  accounts  as  the 
majority  of  the  smaller  accounts,  particularly  contractors', 
dealers'  and  lumber  companies',  are  on  a  very  much  longer 
time  basis.  Portland  contractors  report  considerable  activity 
in  residence  wiring  and  general  remodeling  work.  Fixtures 
are  active,  owing  largely  to  activity  in  residence  building. 
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Manufacturers'  Activities 

Devoted  to  the  Business  Side  of  Manufacturing,  Distribution 

and  Sales,  News  fromjobbers  and  Foreign  Fields  and  a 

Record  of  New  Devices  and  Trade  Literature 


Revised  Schedule  of  A.  M.  E.  S. 
Meetings  and  Events 

In  the  final  revised  schedule  of  meet- 
ings of  the  summer  sessions  of  the  As- 
sociated Manufacturers  of  Electrical 
Supplies,  June  27-30,  at  the  Hotel  Gris- 
wold,  New  London,  Conn.,  a  few 
changes  are  noted  from  the  schedule 
published  on  page  1385  of  the  Electri- 
cal World  for  June  11.  Of  the  four 
meetings  formerly  set  down  for  Thurs- 
day, June  30,  the  Fuse  Section  will  meet 
on  Tuesday  and  the  Knife  Switch, 
Molded  or  Formed  Insulation  and  Line 
Jlaterial  Sections  will  meet  on  Wednes- 
day. Thursday  is  open  for  matters  de- 
manding further  consideration. 

The  dinner-dance,  entertainment  and 
radio  demonstration  will  take  place 
Tuesday  evening.  Three  handicap  golf 
matches  are  scheduled  for  Monday  and 
Tuesday. 

From  the  returns  received  up  to  the 
middle  of  this  week  the  summer  meet- 
ings will  establish  a  record  for  attend- 
ance and  interest.  The  interest  in  the 
association  has  increased  greatly  this 
spring,  for  whereas  at  the  first  of  the 
year  the  company  membership  totaled 
190,  the  present  company  membership 
is  225.  The  association  started  in  1915 
with  eighty-three  members.  Former 
members  who  have  withdrawn  are  com- 
ing back  in  considerable  numbers. 


A.  H.  Petersen  Company  Discon- 
tinues Tool  and  Die  Department 

The  A.  H.  Petersen  Manfacturing 
Company,  Milwaukee,  manufacturer  of 
tools  and  dies,  etc.,  announces  that  it 
has  discontinued  this  department  and 
will  turn  over  its  entire  plant  to  the 
manufacture  of  "Hole  Shooter"  portable 
electric  drills  and  other  automotive 
devices. 


Frigidaire  Consolidated  with 
Delco  Light  Company 

Announcement  was  made  on  June  18 
by  the  General  Motors  Corporation, 
Detroit,  Mich.,  that  the  Frigidaire  Cor- 
poration has  been  consolidated  with  the 
Delco  Light  Company,  the  two  latter 
companies  being  subsidiaries  of  the 
former.  No  information  has  yet  been 
received  as  to  whether  or  not  the  man- 
ufacturing of  Frigidaire  equipment  will 
be  moved  from  Detroit  to  Dayton. 

For  some  time  sales  of  Frigidaire  ma- 
chines have  been  conducted  through  the 
sales  organization  of  the  Delco  com- 
pany, but  now  there  is  a  physical  mer- 
ger of  the  two  companies.  R.  H.  Grant, 
general    manager   of   the    Delco   Light 


Company,  will  be  general  manager  of 
the  consolidated  companies,  while  J. 
Parker  Fiske  has  resigned  as  president 
and  general  manager  of  the  Frigidaire 
Corporation. 

Better  Business  in  Wire  Reported 
by  Belden 

The  Belden  Manufacturing  Company, 
Chicago,  111.,  according  to  C.  P. 
Belden,  is  finding  that  the  demand  for 
lubber-covered  wire  and  for  lamp  cord 
has  picked  up  within  the  last  forty- 
five  days.  Mr.  Belden  states  that  or- 
ders for  rubber-covered  wire  have  been 
slightly  ahead  of  production,  while  ap- 
pliance manufacturers  are  placing  or- 
ders for  lamp  cord  that  are  generous 
under  existing  conditions.  The  market 
for  magnet  wire  has  fallen  off.  Most 
of  the  larger  users  of  this  product  are 
still  heavily  stocked  up.  Considerable 
business  is  being  placed  for  repair  pur- 
poses. 

Western   Electric  Dedicates 
Athletic  Field  to  Veterans 

To  honor  the  memory  of  the  forty- 
nine  Western  Electric  men  who  died  in 
the  war  the  company  has  just  presented 
to  its  employees  a  completely  equipped 
10-acre  athletic  field  at  Hawthorne, 
near  Chicago,  between  Twenty-second 
and  Twenty-third  Streets  and  Forty- 
ninth  and  Fiftieth  Avenues.  H.  F.  Al- 
bright, vice-president  of  the  Western 
Electric  Company  and  superintendent 
of  the  Hawthorne  Works,  in  making 
the  presentation,  explained  the  part 
athletics  play  in  supplying  a  big  in- 
dustry's people  with  the  chance  to  get 
acquainted  and  to  develop  group  spirit. 
He  attributed  the  splendid  spirit  ex- 
isting in  the  ranks  of  the  company  to 
the  great  share  outdoor  exercises  have 
had  in  its  welfai-e  programs. 

The  grounds  include  an  eight-lap 
track,  space  for  basketball,  baseball, 
soccer,  lacrosse,  etc.,  twenty-two  tennis 
courts  and  {provision  for  flooding  fields 
to  make  ice  for  winter  sports. 


be  established  in  the  Harris  Building. 
Chicago. 

The  company  has  purchased  the  en- 
tire plant  site,  machinery  and  equip- 
ment of  the  De  Pere  Manufacturing 
Company,  West  De  Pere,  Wis.,  where 
facilities  are  adequate  for  both  rail  and 
water  shipment.  Boilers,  tanks  and 
special  steel-plate  construction  and 
fabrication  will  be  a  part  of  the  work. 
In  addition  the  company  plans  to  con- 
tinue reconditioning  used  boilers.  Mr. 
Davis  has  been  especially  active  in 
salvaging  and  marketing  power  plants 
of  various  war  industries,  and  in  both 
this  country  and  in  Europe  these  boilers 
have  again  been  put  in  operation. 

A  water-tube  boiler  of  special  design 
is  contemplated  with  a  view  to  obtain- 
ing better  efficiency  of  operation,  but 
until  present  tests  are  completed  it  is 
being  withheld  from  the  market. 


J.  F.  Davis  Enters  Boiler 
Manufacturing  Field 

After  thirty  years  of  experience  in 
manufacturing,  engineering,  dealing 
and  selling  in  connection  with  every 
phase  of  the  power  boiler  industry,  J. 
F.  Davis  has  organized  the  J.  F.  Davis 
&  Sons  Company,  with  a  capitalization 
of  $500,000,  and  articles  of  incorporation 
have  been  issued.  J.  F.  Davis  is  presi- 
dent and  treasurer  and  his  son,  J.  E. 
Davis,  is  secretary.    General  offices  will 


Olson-Boettger  Electric  Reorgan- 
izes and  Undertakes  Jobbing 

The  Olson-Boettger  Electric  Manu- 
facturing Company,  St.  Paul,  Minn.,  an- 
nounces its  entrance  into  the  electrical 
jobbing  field  and  its  reorganization 
under  the  name  Olson-Boettger  Electric 
Company,  with  an  increase  in  capital 
stock  of  $75,000  to  $250,000.  H.  S. 
Olson  is  the  president  and  treasurer, 
J.  0.  Nelson  secretary,  and  R.  P.  Young 
vice-president  and  manager. 

The  corporation  will  conduct  its  job- 
bing business  from  its  modem  five- 
story  building  at  108  East  Third  Street, 
St.  Paul,  while  its  old  location  at  413 
North  Franklin  Street  will  be  used  for 
a  repair  shop  for  rebuilding  motors  and 
generators.  Seven  men  will  cover 
Minnesota,  North  and  South  Dakota 
and  part  of  Iowa  and  Wisconsin. 


Increase  in  Representation  by 
E.  O.  McDonald 

E.  0.  McDonald,  manufacturers'  rep- 
resentative in  wiring  devices  at  30 
Church  Street,  New  York  City,  has 
taken  on  the  line  of  sectional  switch 
boxes  manufactured  by  the  Mansfield 
(Ohiol  Electric  Hardware  Company  for 
the  metropolitan  district  and  New  Eng- 
land. 


Triumph  Electric  Announces  the 
Removal  of  Three  Offices 

The  triumph  Electric  Company,  Cin- 
cinnati, manufacturer  of  motors  and 
generators,  announces  the  removal  of 
its  Chicago  office  from  628  West  Lake 
Street  to  2814-16  Wentworth  Avenue, 
where  it  has  more  spacious  quarters. 
W.  R.  Bonham  is  manager  of  this  office. 
The  company  has  also  moved  its  New 
York  office,  of  which  T.  W.  Kloman  is 
manager,  from  80  Cortlandt  Street  to 
the  Knickerbocker  Building,  Forty- 
second  Street  and  Broadway.  The  Wood 
&  Lane  Company,  St.  Louis  representa- 
tive of  the  company,  is  now  established 
at  1016  Market  Street,  St.  Louis,  where 
it  has  large  warehouse  facilities  and 
carries  ample  stocks  of  the  various 
lines. 
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New  Officers  for  Stoker  Manu- 
facturers' Association 

At  the  annual  meeting  of  the  Stoker 
Manufacturers'  Association,  held  in 
Stockbridge,  Mass.,  June  14  to  16,  the 
following  officers  were  elected:  Presi- 
dent, Max^vell  Alpern,  vice-president 
American  Engineering  Company,  Phil- 
adelphia; vice-president.  S.  A.  Arm- 
strong, vice-president  Underfeed  Stoker 
Company  of  America,  Detroit;  treas- 
urer, Richard  D.  Hatton,  vice-president 
Laclede-Christy  Co.,  St.  Louis;  secre- 
tary, J.  G.  Worker,  vice-president 
Phoenix  Manufacturing  Company,  Eau 
Claire,  Wis.  These  officers,  with  the 
addition  of  R.  Sanford  Riley,  retiring 
president,  and  A.  G.  Pratt  of  Babcock 
&  Wilcox  Company,  make  up  the  execu- 
tive committee. 

In  discussing  the  advertising  and  pub- 
licity requirements  of  a  typical  stoker 
company,  H.  E.  Cleland  pointed  out  the 
necessity  of  selecting  mediums  with 
special  care  and  then  advertising  con- 
sistently. It  was  decided  not  to  extend 
the  scope  of  the  association  at  this 
time  to  include  membership  of  semi- 
automatic shaking-grate  manufacturers. 

Golf  matches  took  up  the  attention  of 
the  attending  members  every  afternoon, 
and  the  award  of  prizes  was  made  a 
special  feature  at  the  banquet  on 
Wednesday  evening. 


reach  a  consumer  market  the  company 
is  tjing  in  its  trade  paper  advertis- 
ing and  local  advertising  with  dealer 
and  sales  help.  Without  aggressive 
sales  work,  however,  it  is  felt  that  the 
plan  will  lack  success. 


Laundryette's  Plan  to  Get  Con- 
sumers' Viewpoint 

Believing  that  a  satisfied  customer  is 
the  best  advertisement,  the  Laundryette 
Manufacturing  Company,  1190  East 
152d  Street,  Cleveland,  is  in  the  midst 
of  a  six  weeks'  drive  called  a  "User's 
Book  Contest."  The  competition  is 
taking  place  among  Laundryette  dis- 
tributers and  dealers  and  their  sales- 
men, and  it  is  the  idea  to  see  who  can 
build  the  best  scrapbook  containing 
from  ten  to  fifteen  original  letters  from 
users  of  the  company's  washer  and 
dryer.  Prizes,  of  course,  will  be 
awarded  to  the  winner  and  for  certain 
runners  up. 


National  Metal  Molding's  Plan  to 
Extend  Existing  Wiring 

Under  the  slogan,  "Brings  Electricity 
Where  Needed,"  the  National  Metal 
Molding  Company,  Pittsburgh,  is  put- 
ting on  an  extensive  advertising  cam- 
paign to  extend  existing  wiring  by  put- 
ting in  more  outlets  while  keeping  the 
conductors  concealed. 

The  objects  in  view  are  to  create  a 
desire  for  making  the  fullest  use  of 
electric  service,  to  point  out  the  advan- 
tages of  adequate  wiring  and  to  edu- 
cate and  interest  the  public  in  the  com- 
pany's product.  If  the  plan  is  suc- 
cessful in  one  of  its  chief  pbject^', 
namely,  to  assist  the  company's  dis- 
tributers and  electrical  contractors  in 
making  sales  and  installations  of  Na- 
tional metal  molding,  it  must  be  con- 
ceded that  it  will  bring  with  it  the 
market  for  other  electrical  wiring  de- 
vices and  appliances. 

Through  the  use  of  the  Saturday 
Evening  Post  as  a  national  medium  to 


New  Recreation  Grounds  for 
Electric  Storage  Battery 

The  Electric  Storage  Battery  Com- 
pany, Philadelphia,  is  about  ready  to 
turn  over  to  its  employees  a  modem 
and  completely  equipped  club  house  and 
recreation  ground,  including  baseball 
field,  tennis  courts,  bowling  alley, 
shooting  gallery,  pool  and  billiard 
tables,  gymnasium  apparatus,  shower 
rooms  and  dining  room,  etc.  An  inter- 
esting provision  in  this  turnover  is  that 
the  employees  themselves  assume  entire 
charge  and  responsibility  for  the  club- 
house and  grounds,  including  the  cost 
of  maintenance.  To  date  the  enroll- 
ment takes  in  more  than  1,500  of  the 
members. 


"Monarch"  renewable  fuse.  E.  A.  Ris- 
ler,  Jr.,  formerly  owner  of  the  Fuller- 
ton  Electric  Corporation,  supply  job- 
bers at  Scranton,  Pa.,  is  president.  Mr. 
Risler  for  the  past  two  years  has  been 
sales  manager  and  secretary  of  the  F. 
W.  L.  Fullerton  Company,  supply  job- 
ber, New  York  City.  H.  J.  Hornung, 
secretary  and  treasurer  of  the  new 
company,  was  until  April  1  of  this  year 
manager  of  the  Western  Electric  Com- 
pany's Fortieth  street  branch  office, 
New  York   City. 


Electric  Hoist  Manufacturers  in 
Publicity  Field 

Two  recent  bits  of  publication  from 
the  Electric  Hoist  Manufacturers'  Asso- 
ciation, 165  Broadway,  New  York  City, 
embody  the  slogan — "The  Strong  Arm 
of  Industry."  One  of  these  bulletins, 
"Approved  Applications,"  pictures  and 
describes  under  133  headings  partial 
uses  to  which  electric  hoists  have  been 
applied,  while  the  other  one,  "Mono- 
rail Runway  Construction,"  gives  speci- 
fications covering  standard  practice  in 
monorail  runway  construction,  includ- 
ing curves  and  tables. 


American  Di-Electrics  Sees  Big 
Market  for  Insulation  Ahead 

American  Di-Electrics.  Ltd.,  71  West 
Broadway,  New  York  City,  which  has 
been  in  the  field  of  electrical  insulation 
as  manufacturer  and  engineer  for  about 
a  year,  reports  that  business,  though 
small  individually,  is  constantly  on  the 
ncrease.  John  H.  Barker,  president 
and  general  manager  of  the  company, 
attributes  this  to  the  natural  growth 
of  a  newcomer  in  a  large  field.  He  is 
extremely  optimistic  over  the  business 
outlook  in  this  line,  because  with  every- 
thing electrical  in  the  country  gradually 
wearing  out  and  comparatively  little 
repair  work  being  done,  there  should  be 
an  enormous  potential  market.  This, 
he  thinks,  will  make  itself  felt  bv  fall. 


Risler  &  Hornung,  Inc.,  Jobbers, 
Formed  in  New  York 

Risler  &  Hornung,  Inc.,  a  new  addi- 
tion to  the  electrical  jobbing  trade  in 
New  York  City,  has  opened  offices  on 
the  ground  floor  of  132  West  Thirtieth 
street.  The  company  will  handle  the 
usual  line  of  electrical  supply  items 
and  appliances,  selling  goods  at  whole- 
sale only.  Among  the  manufacturers 
whose  goods  are  carried  in  stock  at 
present  are  the  "Apex"  cleaner,  "Loco- 
motive" washing  machine,  the  "Star" 
and    the    "Peerless"    motors    and    the 


Indemnity  Company  Handles 
Motor  Insurance 

The  Royal  Indemnity  Company,  84 
William  Street,  New  York  City,  after 
having  worked  for  some  months  on  a 
form  of  policy  for  the  insurance  of  elec- 
tric motors,  etc.,  early  this  year  re- 
ceived approval  from  the  insurance  au- 
thorities in  New  York  State  of  the  form 
of  a  policy  which  would  indemnify  for 
the  electrical  and  mechanical  break- 
do\\'n  of  motors,  generators,  transform- 
ers, regulators  and  other  electrical  ap- 
paratus. The  company  guarantees  the 
repair  bills  directly  incidental  to  such 
troubles. 

In  the  opinion  of  the  Indemnity  com- 
pany manufacturers  will  probably  find 
a  reduction  in  numbers  of  complaints 
from  alleged  defects  in  workmanship 
and  material,  since  actual  causes  of 
breakdown  will  be  determined  by  the 
guarantor's  field  force  and  the  findings 
will  usually  fail  to  show  defects  trace- 
able to  the  manufacturer.  Up  to  date 
most  of  the  insurance  written  seems  to 
be  in  Canada  and  in  the  Western  and 
Far  Western  States,  and  a  good  part 
of  it  is  applied  on  electrically  driven 
pumps   for   irrigation   purposes. 


Greenfield  Tap  &  Die  Absorbs 
Two  Grinder  Companies 

At  a  meetins:  of  the  board  of  directors 
of  the  Greenfield  Tap  &  Die  Corporation 
held  Thursday,  June  9,  it  was  voted  to 
purchase  the  entire  capital  stock  of  the 
Greenfield  Machine  Company  of  Green- 
field, Mass.,  manufacturers  of  cylindri- 
cal and  universal  grinders,  and  the  Mor- 
gan Grinder  Company  of  Worcester. 
Mass.,  manufacturers  of  internal 
grinders. 

The  combination  of  the  Morgan 
Grinder  Company  and  the  Greenfield 
Machine  Company,  together  with  the 
machine  business  now  conducted  by  the 
Greenfield  Tap  &  Die  Corporation,  will 
constitute  the  machine  division  of  the 
Greenfield  Tap  &  Die  Corporation. 

The  Greenfield  Tap  &  Die  Corporation 
will  operate  both  plants  in  their  present 
location,  although  eventually  the  Wor- 
cester plant  will  be  moved  to  Greenfield. 
The  organization  of  both  plants  will 
remain  the  same. 


The  Banks  Supply  Company,  Hunt- 
ington, W.  Va.,  electrical  supplies,  has 
taken  on  the  line  of  "Denzar"  fixtures 
of  the  Beardslee  Chandelier  Manu- 
facturing Company,  Chicago.  A  com- 
plete stock  is  on  hand. 
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Foreign  Trade  Notes 


PROPOSED  ELECTRIC  PLANT  FOR 
CHINESE  RAILWAY. —  The  Tipiilsin - 
Pukow  Railway  Company,  aeconling  to 
Electrical  Induxtrirs.  has  dcckioil  to  buiM 
an  electric  plant  at  Pukow.  to  cost  about 
$900,000. 

THE  ON'^'ARD  MAmjFACTURINO 
COMPANY,  Kitchener.  Ontario,  has  made 
arrangements  with  Blackadar  &  Stevens, 
Roy  Builciing.  Halifax.  N.  S..  to  «ct  as  Its 
wholesale  distributer  lor  the  Eureka  vac- 
uum cleaner  for  the  Maritime  Provmces, 
which  include  Now  Brunswick.  Novo  Sco- 
tia and  Prince  Edward  Island.  The  com- 
panv  has  also  engaged  the  Weber  Sales 
Company.  SS2  Gamble  Street.  Vancouver, 
to  act  as  it.<i  distributer  tor  the  Province  ot 
British  Columbia. 

NAMES  OF  AMERICAN  BUSINTISS 
REPRESENTATIVES  IN  EGYPT  DE- 
SIRED.— Julian  E.  Gillespie.  assistant 
trade  commissioner,  writes  from  Constanti- 
nople that  the  American  Chamber  of  Com- 
merce of  Egypt,  at  Alexandria,  desires  to 
obtain  the  names  and  addresses  of  all 
agents  of  American  manufacturers  and  ex- 
porters in  Egj'Pt.  This  information  should 
be  sent  to  the  secretary  of  the  above- 
named  institution. 

FRENCH  SENATE  HAS  VOTED 
CREDITS  FOR  THE  PROPOSED  RHONE 
POWER  SCHEME. — The  French  Senate, 
according  to  Elcclricnl  Industi-irs.  has  voted 
the  necessary  credits  for  the  proposed  scheme 
for  developing  the  water  power  of  the  Rhone 
and  has  approved  the  details  of  the-  plan 
for  making  the  river  a  navigable  water- 
wav.  a  source  of  great  hydraulic  power 
and  a  means  of  irrigation.  The  plans  pro- 
vide for  not  less  than  eighteen  power  sta- 
tions to  be  erected  along  the  course  of  the 
river,  the  largest  of  which  will  be  at  Genis- 
sat.  near  Belegar.  which  will  have  a 
generating  capacity  of  200.000  kw.  The 
total  output  of  all  the  stations  is  estimated 
at  about  1.100.000  hp.  The  two  most  im- 
portant consumers  of  this  energy  will  be 
the  P.  L.  M.  Railway  Company  and  the 
city  of  Paris.  The  railway  company  plans 
to  equip  all  of  its  lines  included  in  the 
quadrilateral  bounded  by  Belegar,  Lyons. 
Marseilles  and  Vintimille  for  electrical 
operation.  The  distance  between  Paris 
and  Genissat,  the  station  which  is  to  supply 
electricity  in  Paris,  is  2  80  miles.  Energy 
will  be  transmitted  to  Paris  by  two  great 
feeders,  one  passing  through  Dijon  and  the 
other  through  Nevers.  the  two  being  linked 
up  just  before  they  reach  Paris.  Each  of 
these-  feeders  will  consist  of  six  cal>les. 
which  will  transmit  150.000  volts.  The  cost 
of  this  installation  is  estimated  at  about 
60,000,000   francs. 

SURVEYS  FOR  HYDRO-ELECTRIC 
PROJECTS  IN  INDIA.  —  Several  surveys 
have  been  undertaken  by  the  Assam 
government,  according  to  Electrical  In- 
dustries, for  a  hydro-electric  development. 
The  Hukong  Valley  scheme  seems  to  be 
the  most  promising. 

BRUSH  ELECTRICAL  CLOSED  SUC- 
CESSFUL Y'EAR. — From  the  report  of 
manufacturing  operations  for  the  year  1920 
submitted  at  the  thirty  second  general 
meeting  of  the  Brush  Electrical  Engineer- 
ing Company.  Ltd..  London,  held  May  9. 
it  appears  that  the  company  had  a  pros- 
perous year.  After  providing  f  on  all  general 
charges,  maintenance  ot  plant  and  buildings 
and  interest  on  the  company's  debenture 
stock  and  loan,  there  is  a  balance  of  profit 
of  £191,096.  After  writing  off  depreciation, 
expenses  in  connection  with  the  issue  of 
capital  last  year,  and  other  certain  ex- 
penses there  is  carried  forward  an  amount 
of  £143.268,  as  a  result  of  the  year's 
operation.  The  gross  profit  on  grading 
was  £285. .•!28  as  compared  with  £223,000 
in  the  preceding  year.  Expenses,  of  course, 
were  higher.  The  report  stales  that  the 
companv's  order  books  are  well  filled  and 
there  has  been  a  gratifying  Increase  In 
the  demand  for  Its  Brush-Ljungstrom 
turbo-generator  plant.  Orders  on  hand  at 
the  time  of  the  meeting  represented  in 
horsepower  more  than  the  total  the  com-' 
pany  supplied  in  the  wliole  period  from  the 
commencement  of  the  manufacture  of  this 
generator  in  1914  to  the  end  of  1920.  A 
new  factory  now  under  construction  at  the 
Falcon  Works  is  to  be  devoted  to  the 
manufacture  of  this  turbo-generator.  The 
position  of  the  company  has  improved  with 
regard  to  the  giving  of  quotations  on  long- 
time contract,  and  the  company  Is  now 
able,  the  report  states,  to  make  contracts 
at  firm  prices.  The  export  trade  situation 
Is  reported  far  from  satisfactory  with  the 
result  that  the  nation   Is   already  suffering 


heavily    by    loss    of    much    of    Its    foreign 
business. 

THE  DEVOE  ELECTRIC  SWITCH 
COMP.\NY.  414  Notre  Dame  West.  Mon- 
treal has  established  an  office  and  show- 
room at  105  Victoria  Street,  Toronto,  in 
charge  of  V.'.   R.   S.  Careless. 

Foreign  Trade  Opportunities 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num- 
bered further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number. 

A  firm  of  electrical  merchants  in  Spain 
(No.  35.049)  desires  to  obtain  the  repre- 
sentation of  manufacturers  of  miscellaneous 
electrical  appliances  and  household  con- 
veniences such  as  fans,  flatirons.  warming 
pads,  sweepers,  toasters,  grills,  percolators 
and  heaters. 

A  manufacturer  in  Italy  (No.  35.052)  de- 
sires to  purchase  machinery  for  the  manu- 
facture of  30,000  glass  bulbs  per  day  for 
making  incandescent  lamps. 

A  merchant  in  India  (No.  35,025)  desires 
to  purchase  electrical  goods  and  appliances 
such  as  bulbs,  shades,  lamps  and  fans. 

New  Apparatus  and  Publications 

GAS-PURIFYING  EQUIPMENT.— Chas. 
Eisler  Engineering  Company,  15  Kirk 
Place.  Newark.  N.  J.,  is  now  marketing 
electric  high-pressure  nitrogen  and  argon 
gas-purifying  equipment  which  is  adaptable 
for  filling  type  "C"  lamps  and  for  labora^ 
tory   purposes.       __ 

ELECTRIC  VEHICLE.  —  The  Walter 
Motor  Truck  Company.  227  West  Sixty- 
first  Street,  New  York  City,  has  developed 
a  new  line  of  electric  road  truck  of  from 
1500-lb.    to    7-ton    capacity. 

LIGHTNING  ARRESTERS.  —  The  Hi- 
Voltage  Equipment  Company.  Cleveland,  has 
developed  a  new  type  of  lighting  arrester 
tor  outdoor  mounting. 

PLATIRON. — A  new  3-lb.  electric  flat- 
iron  with  curling-iron  attachment  has 
be«n  placed  on  the  market  by  Manning, 
Bowman  &  Company,  Meriden,  Conn. 

LIGHTING  FIXTURES.  —  The  Polly 
Manufacturing  Company.  Polacheck  Build- 
ing. Milwaukee,  Wis.,  has  issued  a  forty- 
eight-page  catalog  covering  its  residence 
lighting  fixtures. 

PORTABLE  ELECTRIC  GRINDER.  — 
The  Black  &  Decker  Manufacturing  Com- 
panv.  Towson  Heights.  Baltimore,  has  re- 
cently placed  on  the  market  a  portable 
electric    grinder. 

UNAFLOW^  ENGINES.— Bulletin  No.  29 
recently  i.ssued  by  the  Ridgway  Dynamo 
&  Engine  Company.  Ridgway.  Pa.,  describes 
its   unaflow   engines. 

STAMP  ■VULCANIZER. — The  Automatic 
Electric  Heater  Company.  Warren,  Pa.,  is 
distributing  a  leaflet  describing  its  new 
"Sepco"  automatic  electric  stamp  vulcanizer. 

STEAM  TABLES. — The  'Wheeler  Con- 
denser &  Engineering  Company,  Carteret, 
N.  J.,  has  published  the  sixth  edition  of 
"Steam  Tables  for  Condenser  Work." 

TRANSFORMERS.  —  The  Enterprise 
Electric  Company.  Warren.  Ohio,  is  dis- 
tritniting  a  four-page  pamphlet  covering 
its   "Peerless"   transformers. 

CENTRIFUGAL  PUMPS.  —  "Centrifugal 
Pumps  for  Ice  and  Refrigerating  Plants" 
is  the  title  of  leaflet  ■  No.  2056  distributed 
by  the  Allis-Chalmers  Manufacturing  Com-' 
pany,  Milwaukee,  in  which  it  describes  its 
centrifugal  pumping  units  for  refrigerat- 
ing plants. 

IRONER. — "A    perfect    Ironer    for    One 

Hundred  Dollars"  is  the  title  of  a  descrip- 
tive circular  issued  by  the  William  G.  Yates 
Company,  Cleveland,  manufacturer  of  the 
cottage  ironer. 

•^'ATER  HEATER.— The  Aqua  Electric 
Heater  Company,  250  West  Fifty-fourth 
Street.  New  York  City,  is  marketing  a  new 
instantaneous  automatic  electric  water 
heater.  22  x  12  in.  x  8  in.  for  domestic  use. 

BREAD  OVEN. — The  'Westlnghouse  Elec- 
trir  &  .Manufacturing  Company,  East  Pitts- 
burgh, has  placed  on  the  market  a  continu- 
ous eonvevor  bread-baking  oven  in  five 
sizes,  baking  from  400  to  1,200  15-lb.  loaves 
per  hour. 


New  Incorporations 


THE  S-T  ELECTRIC  EQUIPMENT  COR.> 
PORATION,  Dover.  Del.  has  been  incor- 
porated bv  B.  B.  Smith.  Thomas  J.  Turner 
and  Joseph  Harris,  New  York  City.  The 
company  is  capitalized  at  $500,000  and  pro- 
poses to  manufacture  electrical  equipment. 
It  is  represented  by  Truston  P.  Causey, 
Miltord,    Del. 

THE  EASTERN  PENNSYLVANIA 
LIGHT.  HEAT  &  POWER  COMPANY. 
Potter  Township.  Pa.,  has  been  incorporated 
with  a  nominal  capital  stock  of  $5,000  to 
install  and  operate  an  electric  light  and 
power  system  in  this  section.  L.  A.  Rein- 
hart,  Schuylkill  Haven,  is  treasurer. 

THE  GAINADAY  ELECTRIC  COM-- 
PANY,  Jersey  City,  N.  J.,  has  been  incor- 
porated by  H.  A.  Black,  John  R.  Turner 
and  Alfred  F.  McCable.  15  Exchange  Place. 
The  company  is  capitalized  at  $200,000  to 
manufacture  electrically  operated  washing 
machines. 

THE  APEX  ELECTRIC  COMPANY, 
1379  Springfield  Avenue.  Newark.  N.  J., 
has  filed  notice  of  organization  to  manu- 
facture electrical  apparatus.  M.  Freund. 
946  South  Grove  Street.  Irvington.  ie  in- 
terested in  tlie  company. 

THE  KNO'WLTON  ELECTRIC  COM- 
PANY. Framingham.  Mass..  has  been  in- 
corporated with  a  capital  of  $5,000  to  man- 
ufacture electrical  specialties.  Fred  W. 
Spaulding  is  president  and  treasurer  and 
Frederick  H.  Knowlton.  Framingham,  Is 
secretary. 

THE  TATLOR-MALCOLM  COMPANY. 
Albany,  N.  Y.,  has  ben  incorporated  by  S. 
and  G.  B.  Taylor  and  1.  Malcolm,  Albany. 
The  company  is  capitalized  at  $15,000  and 
proposes  to  manufacture  and  deal  in  stor- 
age  batteries. 

THE  TOWNSHEND  (VT.)  ELECTRIC 
COMPANY  has  been  incorporated  by  J.  H. 
Warren,  C.  H.  Willard,  C.  W.  Cutler.  W. 
A.  F.  Wheeler  and  F.  A.  Blood.  The  com- 
pany is  capitalized  at  $10,000  and  proposes 
to  furnish  electricity  for  lights  and  power 
in  the  towns  of  Brookline,  New-fane  and 
Townshend. 

THE  MacDOUGALL  PROCESS  COM.- 
PANY,  INC..  Niagara  Falls,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $200,- 
000  to  manufacture  electric  products.  The 
directors  of  the  company  are  A.  J.  Mac- 
Dougall,  Toronto,  Ont.  ;  James  G.  Rows 
and  Ray  H.   Bennett,   North  Tonawanda. 

THE  VENICE  (OHIO)  LIGHT  & 
POWER  COMPANY  has  been  incorporated 
with    a    capital    stock    of    $10,000    by    John 

F.  Stradtman.  B.  K.  Sessler,  Paul  R.  Grahl, 
Joseph    A.    Brunner   and    Charles    C.    Trike. 

THE  ELECTRIC  MACHINERY'  MAN- 
UFACTURING COMPANY.  Minneapolis. 
Minn.,  has  been  incorporated  with  a  cap- 
ital stock  of  $1,000,000  by  C.  T.  Jaffrav  E. 
W.  Decker.  E.  W.  Backus.  N.  V.  Wood'  and 
Silas   McClure. 

THE  SERVICE  ELECTRIC  COMPANY, 
328  South  Seventh  Street,  Newark,  N.  J., 
has  filed  notice  of  organization  to  manu- 
facture and  deal  in  electrical  specialties. 
M.   Kern   is   interested   in   the   company. 

THE  COLBY'  LIGHT  &  POWER  COM- 
PANY', Woodland.  Me.,  has  been  organized 
witli  a  capital  stock  of  $10,000  to  generate 
and  distribute  electricity  for  lighting  and 
power  purposes  in  Woodland.  The  direc- 
tors of  the  company  are  Frank  A.  Ander- 
son, president :  C.  Albion  Johnson,  treas- 
urer and  Frank  P.   Thomas,   clerk. 

THE  BURNS  -  POLLOCK  ELECTTRIC 
MANUFACTURING  COMPANY,  Indiana 
Harbor.  Ind.,  has  been  incorporated  by 
Anthony  J.    Burns.    Thomas   Pollock  and   J. 

G.  R.  O'Hara.  The  company  is  capitalized 
at  $1,000,000  and  proposes  to  manufacture 
electrical  appliances, 

THE  LAGRANGE  ELECTRIC  COM- 
PAN'ST,  Milo.  Me.,  has  been  organized  with 
a  capital  stock  ot  $50,000,  to  generate  and 
distribute  ele-ctricity  for  light  and  power 
purposes  in  the  town  of  Lagrange.  The 
directors  of  the  company  arc  Julian  d'Este, 
president  ;  John  N.  d'Este.  treasurer  and 
Cecil  D.   'Towne,   clerk,   all  of  Milo. 

THE  UNION-FORT  SPRING  POWER 
COMPANY,  Union,  W.  Va..  has  been  in- 
corporated with  a  capital  of  $30,000  by  C. 
W.  Boon,  Union,  and  W.  H.  Garnet.  Fort 
Sprine. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents 


(Issued  May   31,   1921) 

1.379.854.  Liquid-Tight  Joint  for  Pre- 
venting Leakage  Between  the  Ter- 
minal Rods  and  Covers  of  Electric 
Accumulators  ;  Alfred  Dinin,  Nanterre. 
France.  App.  filed  SepL  4.  1918.  Liquid- 
tight  joint. 

1.379.8S1.  Arc  Striking  and  Extinguish- 
ing Apparatus  ;  Elmer  .\.  Sperry,  Brook- 
lyn. N.  T.  App.  filed  July  22.  1916.  Con- 
tact bridge  gap. 

1.379.900.  Storage-Battery  Plate  and 
Process  of  Making  Same  ;  Rufus  N. 
Chamberlain.  Chicago,  III.  App.  filed 
Sept.  12.  1918.  Active  material  mixed 
with  finely  divided  wood  particles. 

1.379,919.  Magnetic  -  W-we  Ther-^peutic 
Apparatus  :  Thomas  H.  Herndon.  Wash- 
ington. D.  C.     App.  filed  Aug.   2,  1920. 

1.379,942.  Electric  Furnace  and  Method 
OF  Operati.ng  Same  :  Frederick  T.  Snyder. 
Oak  Park,  III.  App.  filed  Oct.  23,  1913. 
Automatically   regulated. 

1.379,971.  Circuit  Controller;  Clarence 
T.  Evans  and  Richard  B.  Hunter,  Mil- 
waukee. Wis.  App.  filed  Aug.  27.  1915. 
For  overload  and   no   voltage. 

1,379.998.  Preparing  Ferric  Articles  for 
Metallic  Baths;  James  H.  Maddy.  New 
York.  N.  T.  App.  filed  Nov.  11.  1920. 
Protecting  iron  or  steel  from  corrosion. 

1,380.034.  Dry  Cell  ;  William  Balderston. 
Madison.  Wis.  App.  filed  Dec.  3,  1919. 
For  use  in  flashlights. 

1,380,039.  Automatic  Telephone  System  ; 
W.  A.  Chapin,  Chicago,  111.  App.  filed 
Oct.  28.  1916. 

1.380.061.  Seal  for  Storage-Battery 
Terminals  ;  Clarence  W.  Hazelett,  Lake- 
wood.  Ohio.  App.  filed  Aug.  19.  1918. 
Seals  cover  and  terminal. 

1,380,063.  Electric  Lamp  Socket;  Harry 
F.  Hitner.  Wilkinsburg.  Pa.  App.  filed 
Dec.  1.  1919.     Cheap  simple  socket. 

1.380.091.  Electric  Lantern  ;  Leigh  D. 
Brainerd.  Chicago,  111.  App.  filed  Dec. 
31,  1919.  May  be  used  in  developing 
films. 

1,380,123.  Portable  Lighting  Plant;  Wil- 
liam E.  Sullivan.  Roodhou.se,  111.  App. 
filed  Aug.  2,  1918.     Light  weight. 

1,380.131.  Ceiling  Light:  Laurttz  W^.  An- 
derson, Waterbury,  Conn.  App.  filed  Aug. 
10,  1916.  For  porches,  corridors  and  the 
like. 

1.380.142.  Plating  Bath;  Hugo  H.  Han- 
son and  Albert  C.  Walker.  Bangor.  Me. 
App.  filed  Nov.  17,  1919.  Deposition  of 
zinc. 

1.380.143.  Portable  Electric  Lamp:  Wil- 
liam A.  Harvey,  Scranton,  Pa.  -Vpp.  filed 
March  18.  1920.  Means  for  varying  de- 
gree of  illumination. 

1.380.144.  Electric  Chandelier  Fixture; 
William  A.  Harvey,  Scranton.  Pa.  App. 
filed  April  24.  1920.  Means  for  varying 
the  luminosity. 

1.380.16S.  Thermostatic  Switch  ;  George 
H.  Whittingham,  Bancroft  Park.  Md. 
App.  filed  Deo.  20,  1917.  Used  in  operat- 
ing refrigerating  apparatus. 

1,380,180.  Magneto  Pocket  Lamp;  Georges 
M.  Beaudot,  Paris,  France.  App.  filed 
Dec.    9,   1920.      No  batteries. 

1,380,206.  Vacuum-V.a.lve  Detector  :  Rgy 
A.  Weagant.  Roselle  Township,  N.  J. 
App.  filed  March  10,  1917.  Not  affected 
by  static  and  high  potential. 

1,380.248.  Electric  Furnace:  Charles  H. 
Prie.stlev.  Elizabeth.  N.  J.  App.  filed 
April  24,  1919.  Able  to  withstand  In- 
creasing gas   pressure. 

1.380.250.  Process  of  Molding  or  Shaping 
Parts  in  Molds  or  Dies  :  Martin  H.  Rey- 
mond,  Anderson.  Ind.  App.  filed  Oct.  22. 
1919.  Electromagnetic  induction  used  as 
heating  agency. 

1,380,291.  Temper.^ture  Regulator  :  John 
J.  Danylchuk.  Saskatoon,  Saskatchewan, 
Can.  App.  filed  March  30,  1920.  For 
electric  flat-irons. 


1.3S0.311.  Automatic-Call  Clock  :  Charles 
R.  Bacon.  Los  -Vngeles,  Cal.  App.  filed 
April  21.  1919.  For  call  bells,  lanip.s  and 
the  like. 

(Issued  June  7.  1921) 

1.350.353.  Method  for  Treating  Storage- 
Battery  Separators  ;  Campbell  C.  Car- 
penter. Niagara  Falls.  N.  Y.  App.  filed 
Aug.  26,  1918.     For  storage. 

1.380.354.  Storage  -  Battery  Separator; 
Campbell  C.  Carpenter.  Niagara  FalKs. 
N.  Y.  App.  filed  July  19,  1919.  Methods 
of  treating  wood. 

1.380.357.  Telephone  System:  Henry  P. 
Clausen.  Mount  A^'ernon.  N.  Y.  App.  filed 
Dec.  28.  1918.  Means  for  selecting  opera- 
tor's position. 

1,380,374.  Signaling  System  ;  Fred  G. 
Gardner.  New  Yoik,  N.  Y.  App.  filed 
Nov.  21.  1919.  Composite  telegraph  and 
telephone. 

1.3S0.419.  Electric  Measuring  Instru- 
ment ;  Frank  W.  Roller.  East  Orange. 
N.  J.  App.  filed  Aug.  5.  1916.  Hot-wire 
meter. 

1,380,451.  Telephone-Exchange  System; 
Rav  S.  Wilbur,  Lvndhurst,  N.  J.  App. 
filed  Jlay  13,  1918.  Inter-office  trunk 
circuits. 

1,380.544.  Sleet  Hammer;  John  N.  Dun- 
can.   Boone.    Iowa.       App.    filed    Oct.    14. 

1920.  Carried  by   trolley. 

1,380,550.     Busbar  Clamp:  Frank  E.  Getts. 

Chicago.    III.      App.    filed    Sept.    21.    1918. 

Adjustable   to  size  of  bar. 
1.380.579.        Electric      Popcorn      Popper; 

Abner   R.    Neff.    Long   Beach,    Cal.      App. 

filed   May   31.   1919. 
1,380,6.56.      Electric    Oven    for    Cooking 

Purposes  ;   Clarence  H.   Lauth,   Islington, 

London.    England.      App.    filed    June    16. 

1920. 
1.380.663.    Wireless  Control  Device:  John 

Lindgren.  Lemont,  111.     App.  filed  May  16. 

1918.  For    synchronizing    movement    of 
armature   located   at   a    distance. 

1.380.679.  Printing-Telegraph  System  ; 
Paul  M.  Rainey.  Glen  Ridge.  N.  J.  App. 
filed  May  S.  1918.  Ready  intercommuni- 
cation  established. 

1.380.684.  Trolley  Harp;  Roy  C.  Show- 
alter.  Altoona.  Pa.      App.   filed   March  l."i. 

1921.  Novel  contact  spring. 

1.380,696.  Motor  Controller;  Charles  W. 
Yerger.  Milwaukee.  Wis.  App.  filed  June 
23.   1919.     Resistance  control. 

1.380.711.  Electrolytic  Production  of 
Zinc  :  Arthur  E.  Hall.  Omaha.  Neb.  App. 
filed  July  15,  1915.  From  oxidized  zinc 
ores,  etc. 

1.380.712.  Purification  of  Zinc-Bearing 
Solutions  :  Arthur  E.  Hall,  Omaha.  Neb. 
App.  filed  Jan.  7,  1916. 

1,380.751.         Repeater-Xetwork-Selecting 

Apparatus  ;  John  F.  Toomey.  New  York, 

N.  Y.     App.  filed  July  9.  1919.     Telephone 

repeaters. 
1.380.753.     Electric   Stove;    Leo   Trouilhet 

and  Gaston  Duveau.  Lyons.  France.    App. 

filed  Nov.  19.  1919. 
1.380,764.     System  op  Electrical  Regula- 

Tio.N  ;   Ernst  Bauer,  Niagara  Falls,  N.  Y. 

App.    filed    Jan.    25,    1918.       For    electric 

lighting  of  railway   cars. 
1,380.767.       Process    for    Melting    Metal 

Turnings,  Metal  Borings.  Etc.  ;  William 

K.  Booth.  Chicago.  HI.     App.  filed  Dec.  3. 

1919.  Electric  furnace. 

1.380.770.  Storage-Battery  Construction: 
Campbell  C.  Carpenter.  Niagara  Falls. 
N.  Y.  App.  filed  Sept.  20.  1919.  Several 
cells  in  one  jar. 

1.380.809.  Electrical  Battery  and  Bulb 
Tester  :  William  B.  Kouwenhoven.  Balti- 
more. Md.  App.  filed  July  10.  1920.  For 
use   in  stores. 

1.380.852.  Electrolytic  Apparatus  ;  Henri 
Tobler.  Hackensack,  N.  J.  App.  filed 
June  19.  1918.  For  production  of  hypo- 
chlorites. 

1.380.853.  Electrolytic  Apparatus:  Henri 
Tobler.  Hackensack.  N.  J.  App.  filed 
Nov.  8.  1920.  For  production  of  hypo- 
chlorites. 

1.380.857.  Telephone-Exchange  System  ; 
Samuel  B.  Williams.  Jr.,  Brooklyn.  N.  Y. 
App.  filed  Dec.  31,  1919.     Automatic. 

1,380.571.  Apparatus  for  Magnetic  Sizing 
AND  Gradi.ng  of  Ore  ;  Walter  G.  Swart, 
Duluth.  Minn.  App.  filed  Sept.  11,  1917. 
Magnetic    sizing   and    grading. 

1,380.872.  Radio-Communication  Trans- 
mitter :  Rov  E.  Thompson.  New  York. 
N.  Y.     App.   filed   Sept.   24.   1917. 

1.380,885.  Electric  Regulation;  John  L. 
Creveling.  New  York.  N.  Y.  App.  filed 
Jan.  15.  1921.  To  regulate  a  dynamo 
automatically. 


1.3S0.S8O.  Light  Support;  Charles  S. 
Farriss.  De  Land.  Fla.  App.  filed  March 
24,  1919.  Possible  to  tilt  at  various 
angles. 

1.380.941.  Electrical  System  of  Power 
Transmissio.n  and  Rege.nerative  Brak- 
ing :  Clinton  J.  .\.xtell.  Schenectady,  N.  Y. 
App.  filed  Feb.  4,  1918. 

1.380.943.  Submersible  Motor;  William 
Baum.  Milwaukee.  Wis.  App.  filed  .Sept. 
27.  1917.     I-'or  pumping  in  ships,  etc. 

1,380,947.  Spark  Inte.nsifier  ;  Arthur  B. 
Christopher,  St.  Louis,  Mo.  App.  filed 
Oct.  11,  1920.  For  internal-combustion 
engines. 

1.380.959.  Trollet-Wheel  Attachment; 
William  T.  Hill.  Baltimore  Md.  ApP- 
filed  June  28,  1919.  To  prevent  wheel 
from  becoming  separated  from  wire. 

1.380.961.  Electricity  Transforming  and 
Converting  Apparatus  ;  Henry  M.  Ho- 
bart,  Schenectady.  N.  Y.  App.  filed  Sept. 
4,  1917.  High-tension  alternating  cur- 
rent into  low-tension  direct  current. 

1.380.962.  Storage-Battert  Grid;  Walter 
E.  Holland.  Philadelphia.  Pa.  App.  filed 
July  8.  1918.  Increased  strength  and 
durabilit.v. 

1.380.963.  Storage-Battery   Grid;   Walter 

E.  Holland.  Philadelphia.  Pa.  App.  filed 
Nov.   22.  1919.      Cored  type. 

1.380,975.  Power  Pijint  ;  Charles  E.  Ket- 
tering and  William  A.  Chryst,  Davton. 
Ohio.  App.  filed  Dec.  8.  1919.  Farm 
lighting. 

1,380.978.  Con-verter;  Willem  C.  Korthals- 
Altes.  Schenectady.  N.  Y.  App.  filed 
Dec.    22,    1917.      Variable   voltage. 

1,380.981.  Telephone;  Irving  Langmuir, 
Schenectady,  N.  Y.  App.  filed  April  21. 
1917.      Loud-speaking. 

1.380.983.  Core  for  Electrical  Appara- 
tus ;  Corliss  E.  Lee.  Pittsfield,  Mass.  App. 
filed  Oct.  IS.  1920.     Transformer  core. 

1.381.008.  Battery  Grid:  William  R.  Polk. 
Atlanta.  Ga.  App.  filed  June  16,  1920. 
Double-lattice  grids. 

1.381.044.  Short-Circuiting  Device:  Alfred 

F.  Welch.  Fort  Wayne.  Ind.  App.  filed 
Sept.  10,  1917.  For  starting  single-phase 
motors. 


Construction 

News 

Projects,  Plans,  Bids  and  Contracts, 
Contemplated  or  Under  Way 


New  England  States 

BOSTON,  MASS.  —  Property  on  Pine 
Street  has  been  recently  acquired  by  the 
Edison  Electric  Illuminating  Company,  to 
be  used  in  connection  with  operations  in 
the   Broadway   extension   district. 

READING,  MASS.— The  Commonwealth 
of  Massachusetts.  Metropolitan  District 
Commission.  IS  Tremont  Street.  Boston,  is 
considering  the  construction  of  a  new  elec- 
trically operated  pumping  plant  at  Reading, 
to  cost   about   ?4n.noo. 

WALTHAM.  MASS.— The  Edison  Electric 
Illuminating  Company  has  filed  petition 
with  the  City  Council  for  the  construction 
of  a  conduit  from  the  Watertown  line 
through  River.  Newton  and  Pine  Streets  to 
the  electric  power  station  for  the  purpose 
of  providing  another  source  of  power  supply. 


Middle  Atlantic  States 

BIXGHAMTON,  N.  Y.— The  Council  has 
authorized  the  installation  of  ornamental 
lamps  on  Water  Street  between  Court 
Street  and  the  north  line  of  the  water- 
works  property. 

CORINTH.  N.  Y. — Application  has  been 
made  to  the  Public  Service  Commission  by 
the  Corinth  Electric  Light  &  Power  (Com- 
pany for  approval  of  a  franchise  to  install 
and  operate  an  electric  system  in  the  east- 
ern district  of  Corinth  Township  for  a 
period  of  ten  years. 

CORTLAND.  N.  Y. — Bids  will  be  received 
by  Dr.  Frank  B.  Gilbert,  acting  commis- 
sioner of  Education.  Education  Building. 
Albany,   until  July   7   for   the  construction, 
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heating,  sanitary  and  electric  work.  State 
Normal  and  Training  School.  Cortland.  L.  E. 
rilcher,  Capitol.  Albany,  is  state  architect. 

ITHACA.  N.  Y, — The  Tompkins  County 
Power  Corporation,  a  new  subsidiary  of 
the  Associated  Gas  &  Electric  Company, 
has  purchased  the  power  plant  of  the 
Ithaca  Ti-iction  Corporation,  Contracts 
have  already  been  let  for  an  additional 
1  .iOO-kw.  steam  turbine  and  one  50n-hp, 
boiler,  etc.  Present  plans  call  for  an  ex- 
penditure of  about  $150,000  at  the  present 
time,  with  an  ultimate  total  expenditure  of 
J.iOO.OOO. 

LANCASTER,  N.  Y, — Plans  are  under 
way  by  the  Depew  &  Lancaster  Light. 
Power  "&  Conduit  Company  for  the  con- 
struction  of   a    new   electric   power   plant. 

LONG  ISI-AND  CITY.  N.  Y,— The  Loft 
Candy  Company.  Broome  and  Center 
Streets.  New  York  City,  is  considering  the 
construction  of  a  new  one-story  power  house 
at  its  plant  on  Hamilton  Street.  Long  Is- 
land Citv.  Tenney  &  Ohmes.  ini  Park  .\ve- 
nue.   New  YorJi  City,  are  engineers. 

NORTH  TONA\V.\ND.\.  N.  Y. — The  in- 
stallation of  an  ornamental  lighting  sys- 
tem in  the  residential  section  is  under  con- 
sideration, 

PASSAIC.  N.  J. — Arrangements  are  be- 
ing made  by  the  Eastside  Business  Men's 
Association  for  the  installation  of  an  orna- 
mental lighting  system  on   Second  Street. 

PRINCETON.  N.  J, — Arrangements  are 
being  made  bv  the  Borough  Council  for 
improvements  to  the  street  lighting  in  cer- 
tain  sections   of  Princeton. 

NORTHAMPTON.  PA. — Property  of  the 
Northampton  Traction  Company,  including 
traction  line,  power  plant,  etc..  has  been 
acquired  for  operation  by  a  bondholders' 
protective  committee,  of  which  C,  S.  New- 
hall  is  chairman.  Extension  to  the  prop-- 
erty  are  under  consideration. 

PHILADELPHIA,  P.\. — Fels  &  Company, 
Seventy-third  Street  and  Woodland  Ave- 
nue, manufacturers  of  soap,  contemplate 
the  installation  of  additional  electrical 
equipment,  including  a  l,000-kw.  turbo- 
generator set  and  a  l,000-kw.  motor  gen- 
erator  set. 

PITTSBURGH.  PA.  —  Plans  are  under 
way  for  the  installation  of  a  new  street- 
lighting  system  on  Bigelow  Boulevard.  East 
Ohio  and  Ferry  Streets  and  Second  Avenue. 
Cluster  lamps  will  be  used.  Arrangements 
have  also  been  made  with  the  Duquesne 
Light  Company  for  the  removal  of  a  num- 
ber of  wooden  poles  now  in  use  in  the 
city  and  substituting  iron  service  stand- 
ards and  also  for  placing  wires  under- 
ground   wherever    it    is   possible. 

READING.  PA.— The  City  Council  has 
plans  under  way  for  the  construction  of  a 
new  electric  power  plant  on  Madden  Creek. 
E.  B.  Ulrich,  city  hall,  is  engineer  and 
Louis  T.  Klauder.  Pennsylvania  Building, 
Philadelphia,    is   consulting   engineer. 

WILKES--B.\RRE,  PA.  —  The  question 
of  placing  underground  the  wires  on  South 
Main   Street  is   under  consideratioi^. 

ANNAPOLIS.  MD. — The  Harper's  Ferry 
Electric  Light  &  Power  Company  has  been 
granted  permission  by  the  Public  Service 
Commission  to  extend  its  transmission  lines 
to  Frederick  County. 

LAl'REL,  MD. — The  old  mill  property  of 
the  Mount  Vernon-Woodberry  Mills.  Inc.. 
compri.iing  about  216  acres  of  land,  with 
water-power  rights,  has  been  acquired  by 
the  Industrial  Power  Corporation,  recently 
organized.  The  new  company,  it  is  re- 
ported, is  considering  the  use  of  the  prop- 
erty for  power  development.  Robert  J. 
and  Albert  S.  Gill,  224  St.  Paul  Street,  Bal- 
timore,  are   interested    in   the   organization. 

BOYDTON.  VA. — ^The  Roanoke  River  De- 
velopment Company,  Mutual  Building,  has 
been  granted  a  preliminary  permit  by  the 
Federal  Power  Commission  for  a  50,000-hp. 
water-power  development  on  the-  Roanoke 
River  in   Mecklenburg  County. 

RICHMOND.  VA.  —  The  Old  Dominion 
Beverage  Corporation,  202  I-yric  Building. 
plans  to  build  a  new  plant.  82  ft.  x  125  ft., 
to  cost  about  $175,000.  Electric  motors,  con- 
veyor systems,  transmission  equipment,  etc.. 
will  be  required,  W.  C.  Saunders  Is 
president. 

WASHINGTON.  D.  C. — A  bill  has  been 
passed  by  the  Se-nate  appropriating  the  sum 
of  $200,000  to  start  work  on  the  construe.' 
tion  of  a  hydro-electric  plant  at  Great  Falls. 
The  ultimate  cost  of  the  project  is  estimated 
between  $44,000,000  and  $60,000,000. 


North  Central  States 

ESCAN..\n.\.  MICH. — Tentative  plans  for 
the  installation  of  an  ornamental  lighting 
system  on  the  part  of  Ludington  Street  are 
under  consideration.  The  Rotary  Club  is 
interested. 

LANSING.  MICH. — Plans  have  been  pre- 
pared bv  the  Michigan  Agricultural  College 
for  the  construction  of  a  one-story  and 
basement  power  plant,  50  ft.  x  136  ft,,  to 
cost  about  $150,000.  E.  A.  Dowd,  127 
Allegan   Street,    is   architect. 

MONROE.  MICH. — Plans  are  being  pre- 
pared by  the  Detroit  Edison  Company  for 
extensions  to  its  transmission  lines  in  the 
\-icinity  of  Monroe. 

BEPFORD,  OHIO. — The  B.  L.  Marble 
Chair  Company  has  entered  into  contract 
with  the  H.  K.  Ferguson  Company,  Cleve- 
land, for  the  construction  of  a  three-story- 
and-basement  building,  SO  ft.  x  300  ft.,  for 
the  manufacture  of  hardwood  office  chairs. 
The  company  is  also  considering  the  con- 
struction of  a  new  power  plant.  The  cost 
of  the  building  and  equipment  is  estimated 
at    $400,000. 

CLEVEL.\ND.  OHIO. — The  City  Council 
has  adopted  resolutions  providing  for  the 
installation  of  an  ornamental  lighting  sys-' 
tern  on  Hough  .\venue  from  East  Seventy- 
ninth  Street  to  East  105th  Street.  Superior 
Avenue  from  East  Fifty-fifth  Street  to  the 
boulevard  and  Woodland  Avenue  from  East 
Fiftv-fifth  Street  to  East  Seventy-ninth 
Street. 

LEIPSIC.  OHIO.  —  The  North  Western 
Ohio  Light  Company  has  been  authorized 
by  the  Commissioners  to  erect  a  high-te-n- 
sion  transmission  line  from  its  power  plant 
at  Leipsic  to   Ottawa. 

SPRINGFIELD.  OHIO.— The  installation 
of  electric  lighting  in  the  Melrose  district 
is  under  consideration. 

LEXINGTON.  KY. — Improveme-nts  at  the 
University  of  Kentucky,  including  the  con- 
struction of  a  central  power  and  heating 
plant,  to  cost  about  $400,000,  are  under 
consideration. 

BRAZIL,  IND.  —  Crawford  &  McCrim-. 
min  contemplate  the  installation  of  a  tur- 
bine-generator set  with  accessories  in  con- 
nection with  changes  to  be  made  at  its 
foundry.  F.  H.  Reynolds  is  vice-president 
and  general   manager. 

NEW  CASTLE,  IND.— An  appropriation 
of  $30,000  has  been  made  by  the  City 
Council  for  the-  installation  of  a  new  street- 
lighting  system  and  rebuilding  the  fire- 
alarm  system.  Plans  submitted  to  the 
Council  by  Luther  Younce,  superintendent 
of  the-  waterworks,  provide  for  the  instal- 
lation of  a  three-phase-,  60-cycle.  2.300-volt, 
alternating-current  generator  and  a  new 
main  switchboard  with  constant-current 
regulating  transformers. 

ATWOOD,  ILL.  —  The  Atwood  Electric 
Light  &  Power  Company,  recently  incor-' 
porated.  has  been  granted  a  charter  to 
generate  and  distribute  electricity.  The 
plans  provide  for  operation  of  the  lighting 
plant  in  Hammond,  formerly  run  by  Elmer 
B,  Levitt,  and  the  erection  of  a  high-ten- 
sion transmission  line  connecting  with  the 
Illinois  Traction  System  at  Bement  and  ex- 
tending same  to  the  towns  of  Hammond, 
Pierson,  Atwood  and  Garrett.  J.  H.  Mc- 
Kinney  and  others  are  incorporators. 

CHICAGO,  ILL.  —  The  Illinois  Supply 
Company,  importers,  225  North  Michigan, 
is  having  estimates  prepared  for  a  ware- 
house and  factory,  each  200  ft.  x  1,250  ft. 
and  a  power  house,  to  be  built  at  Sixty- 
fifth   Street  and  Grand   Avenue. 

ELGIN,  ILL. — Plans  are  being  prepare-d 
by  Victor  H.  Kassen  of  the  city  engineering 
department  for  the  installation  of  a  new 
lighting  system  on  two  streets,  to  cost 
nbout   $5,000. 

MARION,  ILL. — A  petition  will  be  pre- 
sented to  the  City  Commissioners  by  J.  W. 
Williams  of  East  Main  Street  requesting 
that  the  ornamental  lighting  system  be  ex- 
tended from  its  present  terminus  on  East 
Main  Street  to  the   fair  grounds. 

BRANDON.  MINN. — A  proposal  to  issue 
$15,000  of  electric  light  bonds  will  be  sub- 
mitted to  the  voters. 

ELSWORTH,  MINN.— The  question  of  re- 
building the  municipal  lighting  plant  is 
under   consideration. 

ST.  PAUL,  MINN.  —  Bids  will  be  re- 
ceived by  H.  W.  Austin,  purchasing  agent, 
until  June  27  for  furnishing  material  and 
labor    for    the    complete    installation    of    401 


standards  mounted  with  single  lamps  of 
400  cp.  on  Summit  Avenue  form  Wabasha 
Street  to  the  Mississippi  River  boulevard. 
Plans  and  specifications  are  on  file  in  the 
ofTice  of  the-  purchasing  agent. 

WADENA,  MINN. — Plans  have  been  ap- 
proved for  the  installation  of  an  ornamental 
lighting  system  covering  about  six  blocks. 
The  plans  provide  for  one-lamp  standards. 
two  circuits  and  underground  cable.  Nels 
Peterson   is  village  clerk. 

DAVENPORT,  IOWA.  —  Work  has  been 
started  by  the  Western  States  Portland 
Cement  Company,  Independence.  Kan,,  on 
the  construction  of  its  new  plant  at  Daven- 
port, Iowa,  to  cost,  including  machinery, 
about  $2,000,000.  The  plans  provide  for  a 
power  house,  machine  shop  and  other  me- 
chanical   departments. 

CHILLICOTHE,  MO.— Plans  are  under 
consideration  for  improvements  to  the 
municipal  electric  light  plant.  C.  F.  Adams 
is  president   of  the  Board  of  Public  Works. 

INDEPENDENCE.  MO.  —  Bonds  to  the 
amount  of  $35,000  have  been  voted  for 
improvements  to  the  municipal  electric  light 
plant. 

SELIGMAN.  MO.— The  Silver  Lake  Min- 
ing Company  is  considering  plans  for  the 
construction  of  a  new  power  house  at  its 
properties.  Considerable  new  mining  ma- 
chinery will  also  be  installed.  T.  R.  Qil-- 
liam  is  vice-president. 


Southern  States 

GREENWOOD.  S.  C. — Improvements  to 
the  municipal  water  and  electric  light  plant, 
including  the  installation  of  transformers 
and  regulators,  are  under  consideration.  It 
is  also  proposed  to  replace  200-cp.  lamps 
now  in  use  with  lamps  of  400  cp.  A.  J. 
Sproles  is  superintendent. 

THOMASTON,  GA. — The  construction  of 
a  power  plant  at  the  Thomaston  Cotton 
Mills  is  under  consideration. 

PARIS,  TENN.— The  proposal  to  issue 
$250,000  in  bonds  for  extensions  to  the 
street-lighting  system,  rebuilding  streets, 
etc.,  is  under  consideration. 

GUION,  ARK. — Plans  are  being  prepared 
by  the  Silica  Products  Company  for  the 
construction  of  new  works  for  the  produc- 
tion of  glass  sand,  with  an  initial  dally 
capacity  of  200  tons.  The  plans  pro-vide 
for  a  power  plant,  elevating  and  conveying 
equipment,  etc. 

CROWLEY.  LA, — Bonds  to  the  amount 
of  $100,000  have  been  voted  to  rewire  the 
city,  install  a  500-hp.  engine  in  the  power 
plant,    etc. 

CASTROVILLE.  TEX.— The  Gulf  Port- 
land Cement  Company,  812  Gibbs  Building, 
San  Antonio,  recently  organized  with  a 
capital  of  $3,000,000  contemplates  building 
a  cement  mill  in  Castroville,  The  plans  in- 
clude an  electric  power  plant,  W,  S.  Camp- 
bell is  president  and  general  manager, 

LL.'V.NO,  TEX.— The  J.  B.  Nelson  Quarry 
Company,  Houston,  plans  to  install  quarry- 
ing works  at  its  granite  and  marble  prop- 
erties at  Llano.  The  cost  of  the  machinery, 
with  powt-r  house,  is  estimated  at  more 
than  $200,000. 

WEATHERFORD,  TEX. — The  Weather- 
ford  Water,  Light  &  Ice  Company  is  con- 
sidering extensions  to  its  electric  power 
plant. 


Pacific  and  Mountain  States 

TACOMA.  WASH. — An  ordinance  was  re- 
cently passed  by  the  City  Council  providing 
for  the  installation  of  a  street-lighting 
system  on  J  Street,  from  Division  Avenue 
to   Center  Street,   to  cost  about  $16,630. 

COLORADO  SPRINGS.  COL— Bids  will 
be  received  by  the  City  of  Colorado  Springs 
until  June  29  for  the  installation  of  an 
ornamental  lighting  system  on  Colorado 
Avenue  from  Rio  Grande  viaduct  to  Thirty- 
first  Street.  The  plans  provide  for  19S 
single-lamp  standards,  current  regulators, 
poles,  cables,  lamps  and  accessories.  The 
cost  is  estimated  at  $30,000.  W.  D.  Hof- 
feditz,  Colorado  Springs,   is  engineer. 

COLORADO   SPRINGS,   COL,— The   City 

Council  has  authorized  the  city  electrician 
to  prepare  specifications  and  estimates  of 
cost  for  the  installation  of  an  ornamental 
lighting  sy.stem  on  South  Tejon  Street  and 
new  lamps  on  South  Nevada  Avenue  from 
Vermijo  Avenue  to  the  southern  end  of  the 
city   limits. 
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